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1. Henu u 3aaa4M y4eOHOI AMCHUNIHHBI

Henpto mucuurumHbl  «OCHOBBI  MaTEMAaTUYECKOH CTAaTUCTHUKH B HKOJIOTHYECKUX
UCCIICIOBAHUSAXY SIBISIETCS OBJIQJICHHE METONAMH KOJHYECTBEHHOH OIICHKH IOJy4aeMbIX
PEe3yJbTaTOB UCCIAEAOBAHUI.

3amaun TUCHUTITUHBIL

— OBJIQJICHHE CITOCOOAMH TPYMIUPOBKYU MEPBUYHBIX TAHHBIX;

— M3YYEeHHE OCHOBHBIX XapaKTEPUCTHK BAPbUPYIOIIHX OOBEKTOB,

— U3yY€HHE 3aKOHOB PaCTIPECIICHNUS,

— U3yUeHHE KPUTEPUEB TOCTOBEPHOCTH OLICHOK;

— 3HAKOMCTBO C KOPPEJSILMOHHBIM aHAJTU30M;

— 3HAKOMCTBO C PErPECCHOHHBIM U IUCTIEPCHOHHBIM aHAJH30M.

OCHOBHBIE  HPUKIAOHBIE — 300a4U, KOTOPbIE TO3BOJUT  PELIUTh MPUMEHEHHE
CTaTUCTHYECKUX METOMOB B SKOJOTMUYECKHX HCCIESIOBAHUSX, CIACAYIOLIHE:

— YMEHHE NPABUIIBbHO aHAJIM3UPOBATH PE3YJIbTAThl HAOIIOIEHUIA,

— cTIOCO0BI pacuéra CpeHUX BEIMYHH U OLIHOKY,

— TIOCTPOEHHUE KPUBBIX PACTIPEACIICHHS,

— BBIOOpP ypaBHEHHUH PerpeccHy, UMEIOINX OHMOIOTHYECKHA CMBICI.

— OCTpOEHUE TPaPUKOB 3aBUCHMOCTH.

— OLIEHKA TOCTOBEPHOCTH MOJTyUYEHHBIX PE3YJIbTATOB.

2. TpeGoBaHus K pe3yJIbTATAM OCBOEHMS JUCLHIIIHHbI

IIponiecc wm3y4yeHHsT OUCLMIUIMHBI HampaBlieH Ha (QOpMUpOBaHHE NPOPECCHOHATBHOMN
KOMITETEHIUH:

— Cnoco0HOCTh aHANM3MPOBATH HAyYHBIE [AHHBIE, PE3YJbTaTbl 3KCIEPUMEHTOB H
Habmonenuit (ITK-4).

[Inanupyemble pe3ynbTaTbl OCBOEHHUS IPAKTUKH, COOTHECEHHbIE C IUIAHUPYEMBbIMU
pe3yJbTaTaMHu OCBOSHHSI 00Pa30BaTENbHOM MPOrpaMMBI, MPEACTaBIIEHB! B Ta0muLe 1.

Tabmuma 1 — Ilnanupyemble pe3yabTaThl OOyYeHUs IO MHCUUILIIMHE, COOTHECEHHBIE C
CTAHOBJICHHBIMHU B IPOrPaMMe MAruCTpaTypbl MHAUKATOPaAMHU JOCTHKECHHS] KOMIIETEHLUN

Koa n HanveHoBaHmE .
Kona IlmanupyemsbIii pe3yabTar Kon
HaumenoBanue HHIHKATOpA
KOMIICTCH o0yueHnst noKasareJist
KOMIICTCHITNN JOCTHKCHUSA
nun o JTUCIUIIJINHE 0CBOCHUA
WU-1.4: 3HaET 3HaTs:
METOIBI AHATH3A — CBOMCTBA U KIACCH()UKALIIO 3(IIK-H1
HAYYHBIX JAHHBIX NIPH3HAKOB; 5
— TOYHOCTb U3MEPCHUH; 3(I1K-4)2
— CHOCOOBI TPYIIITHPOBKA 3(I1K-4)3
TNCPBUYTHBIX JAHHBIX;
— CHOCOOBI pacuéTa CPCIHIX 3(IIK-4)4
BCIIMYUH,
CLOCOGHOCTS — CHOCOOBI pacuéTa MmoKa3zaTeci 3(IIK-4)3
AHATH3HPOBATH BapHATIHH,
P — CHOCOOBI PacyéTa TUCIICPCHH, 3(IIK-4)6
HAyYIHBIC JAHHBIC,
(ITTK-4) CpeaHEro KBaJpaTHIHOTO
Pe3yIbTaThI )
IKCHEPUMEHTOB U OTITOHCHILA,
. — CHoCOOBI pacuéra 3(IIK-4)7
HAOTFOICHUT
k03 uimeHTa Bapuaum;
— 3aKOHBI PaCHPEACACHUS, 3(ITK-4)8
— BCPOATHOCTH COOBITHS, 3(I1K-4)9
— 3aKOH OOJIBIIAX YHCCT, 3(IIK-4)10
— HOPMAJILHOE PACTIPEACICHUE, 3IIK-4)11
— aCCHMETPHIO U SKCLECC, 3(IIK-4)12
— CTATUCTHYECKHUE THIOTE3bI U UX 3(IIK-4)13
TPOBEPKA;
— CHOCOOBI pacuéra KpUTCpHs 3IK-4)14




Koa n HanveHoBaHIE .
Kona IlmanupyemsbIii pe3yabTar Kona
HaumenoBanue HHIHKATOpA

KOMIICTCH oﬁyquI/m MOKa3aTe/Iid
RKOMIICTCHITNHN JOCTIZKCHUA
mn mo AMCIUILJINHE O0CBOCHHSA

CThIOJCHTA,
— ()YHKIIMOHATHHY IO 3(IIK-4)15
3aBHCHMOCTH W KOPPEILILINH,
— OLICHKY (POPMBI CBA3H, 3IIK-4)16
— MOHATHC PETPECCHH, BBIOOP 3IIK-4)17
YPaBHECHUH PErPECCH.
— IUCTICPCUOHHBIN aHAJIN3 3IIK-4)18

— (hOpMyIHPOBATH M PEIIATH YIIK-4)1
3a4a49H, BOSHHKAKOIIHEC B XO0O€
HAYYHO-UCCIICAOBATEIECKON 1
N-21x.4: Y™MeeT MEJATOTHYCCKON ACATCIBHOCTH

0popMIATH Ha 6a3e yriryOIeHHbIX
pe3yapTaThl HAYYHO- PO (HeCCHOHATBHBIX 3HAHHH,

HCCIIEAOBATEIBCKUX — ymeHume (opmympoBaTh H Y(IIK-4)2

pador. pemarh 3a7a4M, BO3HHKAFOIIHC
B (Vi (5] HAy1IHO-
HCCIIEA0BATEILCKON
JIeSITETEHOCTH HA 6a3e
VIIyOJICHHBIX
PO (HeCCHOHATBHBIX 3HAHHH,

— TPHMEHAT HA NPAKTHKE Y(IIK-4)3
6a30BbIC
o0menpoPeccHoHATHHEIC
SHAHUA TCOPHH W MCTOOOB HC-
CIICOBAHUIT; CIOCOOHOCTh
MOJTB30BAThCSl  COBPEMCHHBIMH
MeTOZAMH OOpaOOTKH, aHATH3A
W cHHTE3a HH(OPMAIHH,

— JEMOHCTPHPOBATH BJIAACHHC Y(IIK-4)4

MCTOAMH CTATHCTHYCCKOM
00paboTKH TIEPBUYHOTO
Marepuaa.

— BUJACTb JUANCKTHKY CBs3u MeKay — Y(IIK-4)5
YACTBIO M UEJBIM, MPHYHHON Y
CICICTBHEM.

3 MecTo AMCHHUIINHBI B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmMbl

YuebHast nucuuruinHa «OCHOBBI MaT€MaTHUECKOW CTATUCTHKH B 3KOJOTHYECKUX
UCCIIEIOBAHUSAX Y SIBJISIETCS] OUCLUIUIMHON O0S3aTeNbHON YacTH B CTPYKType o0pa3oBaTesbHON
NPOTPAMMBI.

IIpn m3ydenun aucuuruinHbl « OCHOBBI MAaT€MAaTHYECKOW CTATHCTHUKH B HKOJIOTMYECKHX
UCCIIEIOBAHUSX» UCTIONB3YIOTCS 3HAHUS 10 TAKUM JUCIHITIMHAM, KaK:

buonocusi — OCHOBBI OpPraHU3aLMU JKUBBIX OPraHM3MOB M OCOOEHHOCTSX UX
(YHKLUMOHMPOBAHUS  HAa  MOJIEKYJSIPHOM,  KJIETOYHOM,  TKAaHEBOM,  OPTaHHU3MEHHOM,
MOMYJISITHOHHOM, 3KOCHCTEMHOM M OMOC(EpHOM ypOBHSX; (POPMHUPOBAHUH MPENCTABICHUI O
POJIH KUBBIX OPraHM3MOB B 00IIeH CTPYKType M B3aumMonencTsuu chep 3emuu, pasHoodpasue
OPTaHU3MOB.

buopasnoobpasue — CcTpyKTypa, YPOBHM U METOIbl H3MEpEHHUs OHopasHOOOpasws,
COBpPEMEHHas KapTuHa OMOpasHOOOpasHsL.

Obwasn sxonous — BIVSIHAE (PAKTOPOB OKPYXKAIOIIEH Cpenbl Ha OTJENbHbIE OPTaHU3MBl,
NOMYJSIIMM WU BUABL, CTPYKTypHbIE U (PYHKUMOHAJBbHBIE XapaKTEPUCTHKH, JUHAMHUKA
YUCICHHOCTH TOIMYJISIUHA, BHYTPHUIIONYJSIMMOHHBIE TPYNIIMPOBKH M HMX B3aUMOOTHOILIEHHS;),
nyTd popMUpoBaHUs OMOLIEHO30B, UX B3AaMMOAEHCTBHE C BHELITHEH CPemoi.

Mamemamukxa — norapudmuueckoe, nudpdepeHnaTbHOe U HHTErPaIbHOE HCUHICICHHE.



Suanus no gucoumiude «OCHOBBI

MaTeMaTH4YeCKOH CTaTUCTUKH B HSKOJIOTHYECKHX

HUCCICAOBAHUAXY HUCIOJB3YIHOTCSA IJIA MaTeMaTU4IeCKOI O6pa6OTKI/I PE3YIbTAaTOB HCCICAOBAHUA

NIPU TIOATOTOBKE BBITYCKHON KBATN(UKALIMOHHOW PaOOTHI .

4, CopepxaHue THCUHILTHHbBI

4.1 Temamuueckuii niian oucyuniunsl (mabi. 2)

Ounas hopma odyuenus

Konrakrras pabota
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Pasznen 1. Knaccndurarnust npu3HAKOB 1 125 50 18 32 - 49 Kontpoasn 26
C10co0bI IPYNNUPOBKH NMEPBHYHBIX JAHHBIX. -Hasi
Tema 1: IlonATue reHepaIbHONH COBOKYITHOCTH 13 6 2 4 - 4 Ompoc, 3
1 BBIOOPKHL. MPAKTHIEC
KHe
3a7JaHUs
Tema 2: Pacuér cpeTHUX BETHYHH U 13 6 2 4 - 4 Ompoc, 3
CPEAHEB3BCIICHHOM. MPAKTHIEC
KHe
3a7JaHUs
Tema 3: Ilokazaremu Bapuanuu. IToctpocHue 15 6 2 4 - 6 Ompoc, 3
BapHALMOHHBIX psiroB. Moaa, Meauana. TIPAKTHYICC
KHe
3a7JaHUS
Tema 4: OCHOBHBIC THITBI PACIIPEACICHHUS 15 6 2 4 - 6 Ompoc, 3
TIPHU3HAKOB. TIPAKTHYEC
KHe
3aJaHUS
Tema 5: OneHka HOPMATLHOCTH: ACHMMETPHS U 13 4 2 2 - 6 Ompoc, 3
3KCIIECC. TIPAKTHYEC
KHe
3aJaHUS
Tema 6: CrarucTrdeckas omudka (ommdka 15 6 2 4 - 6 Ompoc, 3
PENPE3EHTaTHBHOCTH BBHIOOPOTHBIX TIPAKTHYEC
TIapaMEeTPOB). KHe
3a7JaHUS
Tema 7: JIOBepHUTEIbHBIN HHTEPBAL 24 8 2 6 - 11 Ompoc, 5
OmnpenencHue TOUHOCTH OTBITA. ONTHMATBHBIA MPAKTHIEC
00BCM BBHIOOPKH. KHe
3a7JaHUS
Tema 8: CpaBHCHHC CPSIHUX BCTHIHH. 17 8 4 4 - 6 Ompoc, 3
Kpurepuu cpaBHEeHHUA. MPAKTHYEC
KHe
3a7JaHUs
Pazaen 2. Buasl ananmza n 55 20 10 10 - 25 KonTpoas- 10
(yHKIIOHATILHBIE 3AaBHCHMOCT . Hast
Tema 9: KoppemsiumoHHbIH aHaIH3 11 4 2 2 - 4 Ompoc, 3
TIPAKTHYEC
KHe
3aJaHUS
Tema 10: Perpeccmonnbli amamms. Metog | 22 12 6 6 - 11 Ompoc, 3
HAaMMEHBIINX KBAIPATOB. TIPAKTHYEC

KHC




3aJaHusA
Tema 11: lucnepCHOHHBIA aHAIH3 18 4 2 2 - 10 Ompoc, 4
TIPAKTHYEC
KHe
3aJaHusA
JK3aMeH - 2
Beero | 180 70 28 42 - 74 36
3aounas hopma odyuenus
Konrakraas pabota
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Pa3znen 1. Knaccudurarnust npu3HAKOB 1 85 10 2 8 75 Kontpoasn
C10co0bI IPYNNUPOBKH NMEPBHYHBIX JAHHBIX. B -Hast
Tema 1: IlonATue reHepaIbHONR COBOKYITHOCTH Ompoc,
1 BBIOOPKHL. 12 2 1 1 3 10 MPAKTHIEC
KHe
3aJaHusA
Tema 2: Pacuér cpeTHUX BETHYHH U Ompoc,
CPEIHEB3BEIICHHOM. 10 1 ) 1 3 9 TPAKTU4EC
KHe
3aJaHusA
Tewma 3: Tlokazaremu Bapuanuu. [loctpoeHue Omnpoc,
BAPHALMOHHBIX PAI0B. Moga, MeauaHa. 11 2 1 1 B 9 MPAKTHYIEC
KHe
3aJaHusA
Tema 4: OCHOBHBIC THITBI PACIIPEACICHUS Ompoc,
TIPHU3HAKOB. 10 1 ) 1 _ 9 TIPAKTHYEC
KHe
3aJaHusA
Tema 5: OneHka HOPMATLHOCTH: ACHMMETPHS U Ompoc,
JKCLECC. 11 1 ) 1 _ 1o | mpaxTHiec
KHe
3aJaHusA
Tema 6: Craructrueckad ommoOka (orrmoka Omnpoc,
PENPE3EHTaTHBHOCTH BBIOOPOTHBIX 10 1 } 1 _ 9 MPAKTHYIEC
TAPAMETPOB). KHE
3aJaHusA
Tema 7: JloBepUTEIBbHBIH HHTEPBAIL Ompoc,
OmnpenencHue TOUHOCTH OTBITA. ONTHMATBHBIA 10 1 ) 1 a 9 MPAKTHIEC
00BCM BBHIOOPKH. KHe
3aJaHuA
Tema 8: CpaBHEHHE CpETHIX BETHIHH. Ompoc,
Kpurepnu cpaBHCHHA. 11 1 ) 1 B lo | TpaKTHieC
KHe
3aJaHusA
Pasnen 2. Buabl anammsa n 86 10 2 8 76 Kontpoms-
(QYHKIHOHAILHbIE 3ABHCHMOCT I - Has
Tema 9: KoppensauuoHHbIH aHATH?3 Ompoc,
30 | 5] 1 4 - 25 | fPARTICC
KHe
3aJaHuA
Tema 10: Perpeccuonnsni amamms. Meton 30 4 1 3 3 2% Ompoc,
HAUMCHBIIUX KBAAPATOB. TPAKTHYICC




KHC
3aJaHuA

Tewma 11: IucepcHOHHBIH aHATH?3 Ompoc,
28 | 3 - 3 - 25 | MpARTHCC
KHE
3a1aHus

OK3aMeH 9

Bceero | 180 20 4 16 - 151 9

4.2 Coodepircanue oucyuniunsl

Pazgen 1. Kiaccupukanuss npu3sHAKOB H €NMOCOo0bI TPYNNHPOBKH MEePBHYHBIX
AAHHBbIX.

Tema 1: IlonsTHE reHepaIbLHOI COBOKYNMHOCTH H BBIOOPKH.

Jlexyus

[TonsiTe TreHepasbHOW COBOKYITHOCTH W BBIOOPKM; TIPU3HAKM M WX CBOWCTBA,
KJIaccupuKalusl MPU3HAKOB, CIy4aiiHas BEJIMYMHA, BAPbUPOBAHHE 3HAUEHHH, IOCTATOYHAS
TOYHOCTb U3MEPEHUN; MPUHLIUIIBI pacuéTa CTaTUCTUYECKUX MTOKa3aTeNel.

l'enepanvnasa co60KynHOcms — BC€ BapUaHThl OJHOIO THMA. JTO TIOHATHE MOKHO
UHTEPIPETHPOBATh KAK MBICIUMOE MHOXKECTBO BapHaHT, C(OPMHUPOBAHHBIX NMPU OJUHAKOBBIX
(BHELIHUX W BHYTPEHHUX) YCIOBUSIX.

Teopernueckasi 6€CKOHEUHOCTh T'€HEPAJbHOH COBOKYITHOCTH O3HAYAeT, YTO €€ HHUKOIrAa
HeNb3s TMO3HAaTh A0 KOHLA, B JEHCTBUTENBHOCTH MBI BCETAa HMMEEM [eJI0 C BBIOOPKAMH.
BribopodHasi COBOKYITHOCTD, BBIOOPKA — 3TO MHOXKECTBO BApPHAHT OHOIO THIIA, OTPAHHMYCHHOE
criocobom otbopa (MeTomamMu MONy4YeHHsT BAPHAHT) U3 TeHEPAbHOU COBOKymHOCTH. OTindne
BBIOOPOK OT T'€HEPANbHON COBOKYITHOCTH COCTOMT B TOM, YTO NEHCTBYIOINIHE B T'€HEPAbHOU
COBOKYITHOCTU (PaKTOPBI HE MOTYT TPOSIBUTBCS B IOJIHOM Mepe B JIFOOOH OTAENbHON BBIOOpKE.
Kaxnas HOBast BEIOOpKA 00s13aTeNNbHO OyeT OTIMYAThCA OT MPEABbIAYIIEeH B CHITy CIy4alfHOCTH,
BapUAHTBl HOBOH BBIOOPKU OyAyT HECTH OIWHAKOBBIA OTIIEYATOK ACHCTBHSI AOMHUHHPYOLINX
(bakTOpOB, HO pa3HbIE CIIEIbI AEHCTBUS CIyYalHbIX (PAKTOPOB.

WHTYUTHBHO MOHSTHO, YTO 4YeM MeEHbIIE O0bEeM BBIOOPOK, TeM MEHEe TOYHBIM OyayT
BBIOOPOYHBIE OLEHKH T'€HEPAJIbHBIX MapaMeTpOB, WM, HANPOTUB, 4YeM OOJbIIe BBIOOPKA, TEM
Omke BBIOOPOYHBIE CPEIHHE U JUCIEPCHH JIEKAT K TEHEPATbHBIM 3HAYEHHSIM. DTO SIBJICHUE
HA3bIBAETCS 3aKOHOM OOJBIINX YHCET — C POCTOM YHCia HaOMIOeHUI 3HAYeHUST BBIOOPOYHBIX
NapaMeTpoB CTPEMSTCS BOCIIPOU3BECTU M'eHEepaIbHBIE.

Ocnoenvie nonsimus memboi.

[IpusHak, BapuaHTa, BAPbUPOBAHKE, BBIOOPKA, F€HEPAIbHASI COBOKYITHOCTb.

Bonpocwer ons camokoumpors:

. Ompenenenne MpU3HAKa U CIIOCOOBI €0 BBIPAXKEHUSI.

. CriocoObI peructpanyu NpU3HAKOB OMOJIOTHYECKIX OOBEKTOB.

. IlapameTpuueckue U HemapaMeTpUYECKHUe METObl PETUCTPALIUU TPU3HAKOB.
. Uro monpasyMeBaeTcst oJ1 MOHSATHEM «OTAEIbHAsI BAPUAHTa»?

. Kakue cymecTByr0T MeTOABI KITACCU(PHUKALINN MPU3HAKOB?

. UTo o3Ha4aeT MoHATHE CIy4alHON BEIUUHUHBI?

. MaiiTe onpeneneHye BEIOOPKH.

. OxapakTepusyiiTe MOHATHE KT€HEPabHasi COBOKYITHOCTDY.

9. Uem BBIOOpPKA OTIMYAETCS OT T€HEPAITBHONH COBOKYITHOCTH?

10. Kak ¢ pocToM yrcna HaOMOIEHUH M3MEHSIOTCS 3HAYEHHs BBIOOPOYHBIX MapamMeTpoB
10 OTHOLIEHMIO K N'€HePaIbHON COBOKYITHOCTH?

Jlureparypa: [1], [2].

Ipaxmuueckoe 3anamue

Bonpocwr 0ns 06cyacoenus:

1. IToHsiTHE TeHEPATEHON COBOKYITHOCTH M BHIOOPKH.

2. IlpusHaku 1 UX CBONCTBA.

0 QO N bW







[Iponomkenue Tadbnumsl 1.2

9,1 9,8 92 9,1 11,2
9,1 9.9 93 95 11,2
8,4 9.9 8,7 10 11,3

Biok3 | 9.6 9,2 9.8 9.6 11,4

n=40 9,6 7,6 8,5 93 11
9.6 8,1 10 9.4 11,1
9,7 8.8 8,8 9,1 9,8
92 11,5 9.6 7.9 8,6

Caenaiite BBIBOZ O BIUSTHUH YHCIIa HAOMIOAEHUA HA KOHEUHBIH PE3yJIbTaT.
Jlureparypa: [1], [2].

Tema 2: Pacuér cpeaHHX BeJIMYHH H CPeJHEB3BEIICHHOM.

Jlexyus

CpenHsisi BenMUMHA NPU3HAKA KAK OIHA M3 BAXHEWITHMX OOOOMIAFOIINX XapaKTEPUCTHK
BapUALIMOHHOTrO psina. Bumel cpennux (cpenHss apudpmMernyeckass — MPOCTas M B3BEIICHHAS,
CpemHsss TEeOMETPHYEeCcKas), HO B TpaKTUKE OHOJOTMYECKHUX HCCIENOBAHUA HanOobIee
3HaUEHHE UMEET CpenHss apuMeTHyecKas — BEJNMYMHA, BOKPYT KOTOPOH KOHLEHTPUPYIOTCS
BapUAHTHI.

Cpeounsin  apugpmemuveckass (M) — 5>TO omHa W3 BaKHEHMHMX O0OOIMAIOIINX
XapaKTEePUCTHK BapuanuoHHOro psga. CyliecTByeT HECKOJbKO BHUIOB CPEAHUX (CPEmHsI
apupMeTHIecKasi — NPOCTasl U B3BEIIEHHAs!, CPEIHSASA FAPMOHUYECKAs, CPEAHsISI KBaAPATUIHASA),
HO B TPaKTUKEe OHMOJOTMYECKHX WCCIEJOBAHUN HAnOOJbIIee 3HAUEHHE HMEET CPEeIHss
apupMeTHyecKasi — BEJIHMYHNHA, BOKPYI KOTOPOH «KOHLEHTPHUPYIOTCS» BapuaHTbl. CpenHss
apupMeTHyecKasi XapakTepu3yeT ACHCTBHE TOJBKO CHUCTEMATHYECKUX (PAKTOPOB, MOCKOJIBKY
CyMMa CIy4aiHbIX OTKJIOHEHMH BIIEBO U BIIPABO OT CPEAHEH B CHIIy CHMMETPHYHOCTH
HOPMAJIbHOTO pacmhpeneneHnss odOpamaercs B HyJb. B cilyuae HOPMaJbHOTO pacrpeneeHus
cpensss apudMeTHUecKass HaXOJUTCs TOYHO O LEHTPY (COBMAgaeT CO 3HAYCHUEM MEIUaHBbI).

Bzeewennas cpeonss yautbBaeT 00bEMBI HACTHBIX BBIOOPOK, KOTTIa BBIOOPKH OTIIMYAIOTCS
Pa3HBIM KOJMYECTBOM M3MEPEHUH MM MpoObl OepyTcsl He Ha OJMHAKOBOM pacCTOstHUU. Pacuer
cpenHell apudMeTHdecKoll MmpuBOAMS OBl K 3aHMKEHHBIM HWJIM 3aBBILICHHBIM pE3yJbTaTaM B
3aBHCHUMOCTH OT CUTYaL[UH.

Cpeonss  ceomempuyeckds  pPacCUMTBHIBAETCA ISl  BEIWYHH, M3MEHSIOLIUXCA B
reOMETPUYECKON POrPECCUH.

Ocnoenvie nonsimus memoi.

Pa3Opoc  3HaueHuii  BBIOOpKHM, pacuéT  cpenHell  apupMETHUYECKOHW,  CpemHei
reoMeTpudeckoil. B3Belennas cpenHss kak crocod ornpeneneHus oomei cpeaHeil.

Bonpocwr ons camokoumpoisi:

1. Yrto o3HauaeT auana3oH BBIOOPKH?

2. Maiite onpenenenue cpenHeli apuMeTHIecKO.

3. Uto sBIsI€TCS HENOCTATKOM CpeaHel apupMeTHIECKON?

4. Hamumure QopMmynbl pacuera cpenHed apuMeTHUeCKOW OOBIYHBIM M OHKCIpecc-
criocobom?

5. Kak OwicTpo paccuutath cpennue B Fxcel?

6. B kakux cimy4asix UCMONB3YIOT CPEIHIOK FEOMETPHUECKYIO?

7. Iloyemy mpu pa3HBIX BBIOOpPKAX WJIM NPU HEPABHOMEPHOCTH B3ATHS NPOO Creayro
PacCUYHTHIBATH CPEAHEB3BEIIEHHYIO, a HE CPEIHIO apu(PMETHIECKY0?

Jluteparypa: [1], [2].



IIpaxkmuueckoe 3ausmue

3aoanue I: pacder CpeIHUX BEJTMYHH.

CpenHsisi reoMeTpryuecKasl HCIOJIb3yeTCsl B aHAIM3E IMHAMUKHY [Tl OTIpeNieIeHHs CPEAHEro
ko3¢ puLmeHTa pocta WM €CIM YWCIa UMEIT TEHAEHUHMIO K OonbpiinM KonebanusM. Ha
NPAKTHUKE 3TOT MOKA3aTeNb UCTIONB3YIOT HE TAK YacTO, KaK CpeHee apupMeTHIeCKoe, HO BCE JKe
BcTpeuaeTcs. Hanpumep, ckopocTh pocTa UHCIEHHOCTH HaceneHus. OHa pacCUMTBIBAETCs, Kak
CpenHsisi FeOMEeTPUYECKast U3 HECKOJbKUX UHACKCOB.

Mo GopMylle Xpeom = /X1 ° X3 o Xy PACCUMTANTE CPENHIOD TIE€OMETPUYECKYIO IIO
CJIeNYIOLIUM JAaHHBIM:

CKOPOCTb pOCTa YHCIEHHOCTH BBIPOCHA 3a NepBbIi rof B 1,2 pasa, 3a BTopoii — B 1,5 pasa,
B TpeTuil rogq — B 1,3 pasa.

Paccuuralite CpeHIOI0 CKOPOCTh POCTA YUCJIEHHOCTH 3a 3 roja.

3aoanue 2: pacdeT CpeIHEB3BELICHHBIX BEJTHMYHH.

a) Usmepsu Temneparypy riyOOKOro osepa mo BepTukanu. M3BecTHo, 4to HamOosee
U3MEHYMBA TEMIIEpaTypa B MOBEPXHOCTHOM TOPH30OHTE, C IIIyOMHOH Temreparypa U3MEHseTCs
MEHbIIIe, HaJIO OTIPENeNTUTh CPeaHee 3HaUeHUe TeMiepatypsl B cioe O—aHo (Tadnumna 2.1).

Tabmmua 2.1 — Pacuer cpegHeii Temnepatypbl BOABI B ¢10€ O—ITHO

h, m 7° (1, +T,:1)2 (1, +T,:1)/2 xdh
0 12,3
5 11,9
10 11,2
15 10,3
25 7,0
50 5,3
100 4.5
140 42
Y (1Tt T, 1)2 xdh
1°cpenHeB3B.
T°cpenneapudm.

h, M — riyOuHa, Ha KoTopoit u3mepsutu remmepatypy (T°)

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

(1+71,+1)/2 xdh — npousBeneHne cpeqHeN TEMIEPaTyphl ABYX CMEXKHBIX TOPU30HTOB Ha
BEJINYHMHY CJIOSI MEXKAY HUMH.

[Touemy paznu4arOTCsl 3HAUEHUS CPEIHEB3BELICHHOW U CpeAHENH apupMETHUECKON?

Kakyro Benn4nHy KOpPpEKTHEE PaCCUUTHIBATH C yUETOM HEPABHOMEPHOCTH W3MEPEHUH 110
BEpTUKANN?

Jluteparypa: [1], [2].

IIpaxmuueckoe 3anamiue
3anaHue 1: pacueTr cpegHUX BEJIUYHH.

HeoOxoanmo 00bennHUTD Pe3yiIbTaThl PaCUeTOB MO HECKOJIBKUM BbIOOpKaM (Tabi. 2.2) u
Ha 3TOW OCHOBE HAWTH OOIIYI0 CPEIHION, XapaKTEpH3YIOIIYK Bechb MaTepuan. Paccuuraiite
B3BELICHHYIO CPEIHION, KOTOPasl YYUTHIBAET O0OBEMBI HACTHBIX BBHIOOPOK:
M = Xn;xM; 1
xn;
M; — 3Ha4eHue 4aCTHOM CpenHen
N — YCJIOBHBIE BECA» YaCTHOrO 3Ha4eHus (00beM BHIOOPKH)



Tabmma 2.2 — CopeprkaHrie CBUHIIA B TTOYBE

Mecrto B3siTHSI TIPOO MT/KT
Yuacrok 1 10 19 13 20 21 25 26 28 29 | 21
Yuacrok 2 24 23 26 10 14
Yuacrok 3 17 13 19 21 10 15

[TonyueHHBII pe3ynbTaT CpaBHUTE C OOBIMHON CcpenHeapupMmeTHdyeckol U chenaiTe
BBIBO/.

3ananue 2: Pacuer cpenHEB3BEIICHHOM KOHIIEHTPALIMHA KUCIOPO/a
Tabmma 2.3 — BepTukaipHOe pacnpeneleHUeKOHIIEHTPAIIMH KUCIOPOaa

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

Oypwmr/m | 123 | 119 | 112 [ 103 | 70 | 53 | 53 | 45 | 42 | 42

Paccuuraiite cCpeqHEB3BEIIEHHYIO BEJIUYMHY, CPABHUTE CO CpenHeill apupmMeTndeckod u
CEIANTE BBIBOM.
Jlureparypa: [1], [2].

Tema 3: Iloka3zarean Bapuanuu. IlocTtpoenue BapuanuonHbix psaaos. Moaga, meguana

Jlexyus

BaprupoBanne, pazmMax U3MEHUHMBOCTH (JUMHTBHI), OOBbEM BBIOOPKH, OINpeneiIeHne
KOJIM4YECTBA U MHTEPBAJIOB KJIACCOB, PAaCHpeeseHre 4acTOT, BApUAaLMOHHBIN psan. Jucnepcus,
CpeaHee KBaApaTHYHOE OTKIOHEHHe, KO3 uuumeHT Baprauuu. Mona, MeanaHa.

OcHOBHast 0COOEHHOCTh BBIOOPKH KaK MHOKECTBA 3HAYEHHH CIy4aliHOW BETUYUHBI — 3TO
OTJIMYME OTHENbHBIX BAapUaHT APYyr OT Jpyra, sIBJI€HHE W3MEHUMBOCTH, BapbUpPOBAHU,
MOSIBJIGHUS] OTJIMYUNA MeXy OTHeNbHbIMU BapuaHnTamMu. OOUH U3 UCTOYHUKOB, 3HIOTE€HHBIH, —
5TO MHAUBHAYyaJbHbIE OTJIMYUSA OPraHU3MOB MO CTATyCy U MO COCTOSHHUIO. JIpyroil MCTOUYHUK
OTIIMYUI MEXAy BapHaHTaMU — (AaKTOpbl BHEINHEH Cpeabl, T. €. YCJIOBUS IPOBEICHUS
HaOJIONIEHUH, cpena CyIecTBOBaHUS OOBEKTa, BO3MOXKHAS MPHYHHA, OMPEACISIFOINas TeKyIee
coctosiHue OO0bekTa. DaKTOpbI, BIMSIOLUINE HA 3HAUEHHUs] BAPHAHT, PA3JMYAIOTCS MO CBOEH
npupoze. Ecnu dakrop Biusier Ha BCce BapUaHTBI BEIOOPKH IMOCTOSIHHO U MMPUMEPHO OIMHAKOBO,
OH HA3bIBAETCS] CUCTEMATUYECKUM (MJIM TOMHHHUpPYIOIUM). Ecu pakTop HEMOCTOSIHEH, BIHUSAET
Ha BapUAHTBl HE OAVUHAKOBO, C PA3HOU CHJIOH, OH ONPENENIeTCs KaK CIy4aiiHbIMN.

IIpn camMoM IIHPOKOM BapbUPOBAHWU NPU3HAKOB pa3Opoc 3HAUEHUN BBIOOPKH He
0ECKOHEUHO IIHMPOK, OH OrPAaHUYEH HEKHM JHAIa30HOM M TATOTEET K ONpelNesieHHOMY o0IeMy
3HAUEHUIO. OJTU CBOWCTBA CTATUCTUYECKUX COBOKYNHOCTEH — BapbUpOBaHUE, HO B
OTPaHUYEHHOM [HAINa30He, — IMO3BOJSIOT MPEMJIOKUTh [JIsl OMUCAHUS ABE I'PYMIbl BEJIUYUH!
OLIEHKY LIEHTPAJbHOIO 3HAYECHHUs JUara3oHa (CPEIHIO, MOy WM MEANAaHy) U OLIEHKY pa3Maxa
BapbUPOBaHUs (JINMUT, TUCHIEPCHIO, CTAHAAPTHOE OTKJIOHEHHe). OrpeneneHue 3TUX 3HAYeHUH
BBITIOJIHSIETCS 10CJIE IOCTPOEHUST BAPUALIUOHHOTO PsNa.

Ocnoenvie nonsimus memoi.

Bapbuposanue, TUMUTEI, CilydaiiHasl BeJIMYHHA, YaCTOTa BCTPEYAEMOCTH, BapUALIUOHHBIN
psin, IUCIepCHst, CpeaHee KBaApaTHIHOE OTKJIOHEHHE, K03 (puLneHT Bapranuu, Moaa, MeIuaHa.

Bonpocwr ons camokoumpoisi:

1. KaxoBbl IpUYMHBI BApbUPOBAHUA?

2. Tlouemy pa3Opoc 3HaueHuil BBHIOOPKM He OECKOHEYHO IIHPOK, OH OTPAHUYEH HEKUM
IMara30HOM H TSATOTEET K OINpeeIeHHOMY 00IeMy 3HaUYeHHIO?

3. Uro noppaszymeBaeTcs o] TEPMUHOM «CJydaiiHasi BeTUYHHA»?

4. Kakyro nHQOpMALIHIO HECET TEPMHUH «YacTOTA BCTPEUAEMOCTH»?

5. UTo neMOHCTpUpYET BapUaLMOHHbIN psifa?

6. JlaiiTe onpeneneHne TUCIEPCUN.

7. UTto XapakTepu3yeT CpeaHee KBaApaTHIHOE (CTaHAAPTHOE) OTKIIOHEHHE?

8. B kakux ciryuasix MpeanoyYTHTENbHO HCIIONB30BaTh KO3 uumeHT Baprauun?

9. JlaiiTe onpeneneHre MEAUAHBI U MOJBI.



Jluteparypa: [1], [2].

Ipaxmuuecxoe 3ansamue

3amaHue: MOCTPOSHUE BAPUALMOHHOTO psizia M rpadpuka pactpeaeeHIs..

Hannpie 100 m3mepeHMil IJIMHBI JHCTa THOUCKyca, MpeACTaBieHHble B Tabmuue 1.2,
nepeHecute B FXxcel B BHIE €IWHOrO psiga W paHXKHUPYHTe mo Bo3pactanuoo. Onpenenure
KpaifHue 3Ha4eHUs1 — JUMUTHI (/im). J{71st yCTaHOBIEHUS XapaKkTepa pacipeneIeHust H3y4aeMbIX
NPU3HAKOB YCTAHOBUTE KOJIMYECTBO KJIACCOB U IJTMHY KJIACCOBOTO MHTEpBAJIA dX.

OnTuMaNbHOE YUCIIO KJIACCOB (k) pasMepHOTO psiia MOKHO ONPENeNTUTh MO SMITHPUYECKOM

dbopmye:

k=1+144xInn 2
Lim = Xymax— Xmin 3
dx = lim/k 4

YcTaHOBHTE TPAaHULIBI KJIACCOB U Pa3HECUTE YaCTOTY BCTpedaeMocTH « (Tabmuma 3.1).

Tabmmua 3.1 — OnpeneneHne 9acTOT pa3InyHbIX KJIACCOB
LlenTp xnaccoBoro
MHTEepBaja

PasmepHbIe knaccel IToncuér vacror Yacrorsl, o

X

[Ipomecc pa3sHOCKM MOXKHO 3HAUUTENIBHO YCKOPUTb, €CIM B PAHXUPOBAHHOM TIO
BO3PACTAHUIO Psiie BBIIEIUTH PA3HBIM I[IBETOM COOTBETCTBYIOIIME KIJIACCOBBIC pa3MepHBIE
IUATa30HbI U MOACYUTATh B KAXKIOM KOJIMYECTBO BapPHAHT.

[Mony4eHHble qaHHBIC TPEACTaBbTE rpaQUuecKy — WJIM B BUAE MOJUIOHA YaCcTOT, B 3TOM
ciydae sl TIOCTpOeHus rpaduka HCIONb3yeM B Ka4eCTBe MaHHBIX LEHTP KJIacCOBOTO
MPOMEXKYTKA M 3HAYEHUS COOTBETCTBYIOIIMX YAaCTOT WJIM CTPOUM THUCTOTPAMMY — B 3TOM
ciydae Uil TIOCTpOeHusi rpaduka HCIOJB3yeM B KAaueCTBE MAHHBIX pa3MEpPHBbIC KJACChl W
3HAYEHHUS] COOTBETCTBYIOIIHUX YaCTOT.

Cnenaiite BbIBOJ.

Jlureparypa: [1], [2].

IIpaxkmuueckoe 3anamue

3ananue: Berancnenne nmapaMeTpoB BHIOOPOK.

1). ITo nanabIM TabmuIe! 1.2 paccuuTaTh AUCIEPCHIO TIO CISAYIOIIEMY aJITOPUTMY:
PaccunraTh cpefHIOr apupMeTHdeckyro X. 3aTeM OMpeNeiuTh BEINYHUHy OTKIOHEHHs X; OT
cpenneii apudmernueckoii X. CymMma OTKIOHEHHH OT cpefHell Mo ompeneneHuI0 pasHA 0.
HanpHelimmne onepaunnd ¢ 0 OECCMBICICHHBI, MO3TOMY BEJIWYHHY OTKJIOHEHHS BO3BECTH B
kBanpat (x; — X)? W paccumTaTh CyMMy KBaApaTOB OTKJIOHEHHI OT CpefmHell I pacuéra
mucniepcun. [anee mo Gpopmysie onpenenuTb AUCIEPCHIO:

2 — L(xi—X)? 5
n—1

rae

§r OUCTIEPCHS,

1 — 00BeM BBIOOPKH;

X;—— BapUaHTa 3HAYCHUS,

X — cpenHsis apupMeTHIECKas;

Xj — X — OTKJIOHEHHE BapHAHTHI OT CpeaHei apuMeTHIeCKO.

(x;— X)? — KBazmpaT OTKJIOHEHHs] BAPUAHTHI OT CpenHeli apuphMeTHIecKoi

X(x — X)? — cyMMa KBagpaTOB OTKJIOHEHHII.

2). PaccuuraTh cpeHee KBaAPATUIHOE OTKIIOHEHHE .



3). Paccuurate koaddurment Bapuarmu CV
CV =—-100% 6

4). Onpeneutb MeaUaHy
Me = XmintXmax 7
2
5). Ucxonst U3 onpenesieH|st MOALI, MO JaHHBIM TaOJULBI 3.1 YKAXKUTE BETUYHMHY MOJIBI.
p y y
Jluteparypa: [1], [2].

Tema 4: OcHOBHBIE THIIBI pacnipeae/ieHHs IPH3HAKOB.

OCHOBHBIE ~ XapPaKTEPUCTHKH  HOPMajbHOrO  pacnpeneneHus.  CHMMETPUYHOCTH
pacnpenenenusi. Kpupas ['aycca. Iloctpoenuwe rpadukoB HOPMAJIBHOTO pPaCHpeneIeHHs.
CxonctBO M oTiMYME OHMHOMHANBHOTO pAacHpeAeNieHHsl B CPAaBHEHHH C HOPMAJIbHBIM.
Pacnipenenenue Ilyaccona. Onucanne penkux coOeituii 3akoHoM [lyaccoHa.

Jlexyus

Cpemnn MHOrMX W3BECTHBIX THIIOB paclpeAesieHnid paccMoTpuM 6 (HOpPMaJbHOE,
ounommainbHoe, [lyaccoHa, ambTepHATUBHOE, TOJMHOMHAIBHOE, PABHOMEPHOE).

Hopmansnoe pacnpeoenenue. Hanbonee xapakTepHbId TUIT PACTIPEACTICHUS HENPEPbIGHbIX
CIy4allHBIX BEJIMYMH, M3 HEr0 MOXHO BBbIBECTH (K HEMy CBOIATCSI) BCE OCTAJIbHBIE.
Pacnipenenenne CUMMETPUYHO, NMpHYeM KpalHHE 3Ha4YeHHs (HauOOJbIIME W HAUMEHbINNE)
TIOSIBJISTFOTCSI PEIKO, HO 4eM OJIrske 3HaUEHUs IPU3HAKa K UEHTPY (K CpeaHei apupMeTHIeCcKoii),
TEM OHO HaIle BcTpevaercs. Kpupass HOpMaIbHOTO pactpeneieHus UMeeT KynojaooOpa3Hblil BUA
(xpuBass T'aycca). CpemHee KBaJpaTUYHOE OTKJIOHEHHE MPUMEPHO 4 pas3a yKJIaAbIBaeTcs B
pasMaxe M3MEHYMBOCTH TPU3HAKA W MO BEJIMYMHE 3HAYUTEIBHO YCTYMaeT CpeaHei.
I'eomerpuuecku CTaHIAPTHOE OTKJIOHEHHE pABHO pPACCTOSHUIO OT LEHTpa KPUBOM
pacripeneneHus 10 TOUKU nepernda KpUBOH.

bunomuansnoe pacnpedenenue BO MHOTOM OJHM3KO K HOpMaibHOMY. OTIHMYHE COCTOUT
JVIOb B TOM, YTO OHO XapaKTEPHU3YeT MOBENEHUE TUCKPETHBIX MPU3HAKOB, BEIPAKEHHBIX Ye bl
yrcnamu. Kak mpasuio, anst onucanusi OMONIOTHUECKUX MPU3HAKOB MOAXOIUT CHUMMETPUYHOE
OMHOMHAJIBPHOE paclpeneieHne, y KOTOPOro AUCIIEPCHsT MHOTO MEHBIIIE CPEeIHEH.

Pacnpeoenenue Ilyaccona. DTO BapHMaHT ONHMCAHUS CTOXACTUYECKOTO MOBEICHMS
IVCKPETHBIX KOJHYECTBEHHBIX IPU3HAKOB MJIsI CIy4aeB, KOIZa BEPOSITHOCTH 3JIEMEHTapPHBIX
ANbTEPHATHBHBIX COOBITHI HEOJUHAKOBA, OMHO M3 HUX HAOJIOMAETCsl 3aMETHO 4Yalle IPyroro
(p<<q). 3akon IlyaccoHa ommcbIBaeT penkue coObITHS, mpoucxomsamue 1, 2, 3 u T. A. pa3 Ha
COTHHU | ThICSAYU OOBIMHBIX coObITHH. [loBeneHue Ouonornueckux 0ObEKTOB, COOTBETCTBYIOIIEE
3akony IlyaccoHa, HaOmonmaercs B TOM Ciydae, KOrjga Mo mpodam CiydailHO pacrpeneeHbl
penkue obbekThl. Pacnpenenenue IlyaccoHa pe3ko aCHMMETPUYHO, Hpuyem OUcnepcus pasud
cpeoneil  apuhpmemuueckon, Ymo Modlcem CAYICUMb Kpumepuem OJisl OYeHKU Xapakmepda
pacnpeoeneHus u3yuaemMo20 nPU3HAaKd.

Anvmepuamuenoe pacnpedenenue. PacnpeneneHne AUCKPETHOH CIydyalfHOH BEIMYHHBI,
UMEIOLIEH JIUIIb ABa MPOTHUBOIOJIOKHBIX (pa3HOKaYeCTBEHHBIX ) 3HaUeHHs (1Ba kiacca, k =2). B
ofmHON mpobe (B OOHOM HaONIOAEHWU) COMEPIKUTCS OfHA BapuaHta (m = 1), OMHO U3 IBYX
BO3MOYKHBIX 3HaUEHUI. BhMUCIEHNST KOHCTAHT JOCTATOYHO MPOCTBI H HE TPEOYIOT MOCTPOCHUS
BapUALIIOHHOTO Psifa.

lHonunomuansnoe pacnpeoenenie HaOMOIACTCS 11 KAYECTBEHHBIX MPU3HAKOB, HMEIOLITIX
HE J[Ba AJIbTEPHATHBHBIX CBOMCTBA, HO HECKOJBKO BO3MOXKHBIX MPOSIBIICHUH KauecTBa. [Iprmepsl
nosiuMopU3Ma MONyJISIUN — U3 3TOM 00JIacTH.

Pasnomepnoe pacnpeoenenue — 310 4acTHBIN Cily4dail pacnipeaeeH s aATbTePHATUBHOTO U
MOJMHOMHUAJIBHOTO, XapakTePU3yeTCs OJMHAKOBOM YacCTOTOM BCTPEUAEMOCTH BCEX 3HAYEHUI
IVCKPETHOrO MpHU3HaKa (p = ¢ Ui ABYX KiaccoB wiu pl = p2 = .. = pj ... = pk nus
HECKOJIbKUX KJIACCOB).

3Hasg TUN pacHpeneNieHHs, MOXKHO BOCIOJb30BAThCS Pa3pabOTaHHBIMH CIIELHATBHO IS
HEero nprueMaMHu MaTeMaTHYeCKOW 0O0pabOTKM M MONyduTh Haubosee MONHYI0 WHPOPMALHIO O



SIBJICHHH, TOYHEE OLEHUTD PA3JINYHS MEXKAY MapaMeTPaMHU Pa3HbBIX BHIOOPOK.

OcHosHbIe NOHAMUS MEMBbL:

Hopmanbhoe pacnpeneneHue, kpusas laycca, OHWHOMHAIBPHOE pacrpeneeHue,
pacnpenenenue IlyaccoHa, ajJbTepHaTUBHOE paclipenesieHNe, IOJUHOMUATIbHOE pacIipesieieHue,
paBHOMEpHOE paclipesiesieHUe.

Bonpocwr ons camoxonmpons:

1. JlaliTe XapaKTEpUCTUKY HOPMAJIbHOIO PAaCIPEAEIICHHUS.

2. Yro omuckiBaeT kpusas ['aycca?

3. JlaliTe XapakTepuUCTHUKy OMHOMHUAJBHOTO pacrpeneiieHus. UeM OHO OTIMYaeTcs OT
HOpMaJIbHOTo?

4. Kakoe pacnipeneseHue O0blIe MOIXOANT ISl ONMICAHUS PEAKIX COOBITHIA?

5. Kak c mnomouplo cpenHed, MenuaHbl, JUCHEPCHUH, CTAHJAPTHOIO OTKJIOHEHMS,
k03 puIeHTa ACUMMETPHH MOYKHO OTIPENEIUTh XapaKTep pacipeneeH s SKCIPecc-MeToa0M?

6. Kakoe pacrpenenenue sBisieTcs HaubOoee XapaKTepPHBIM THUIIOM pPaCHpereseHHs
HENPEePBIBHBIX CIyYaiHbIX BEIMYNH, K KOTOPOMY CBOZSTCS BCE OCTAJIbHbIE TUIIbI?

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

Ipaxmuueckoe 3ausmue: ceoiicmea pacnpeoeneHus

Bompocs! mist obcysxnenus:

1. Ilepeuncaute CBONWCTBA HOPMAJIBHOTO PACIPEACIICHUS.

2. OnuuuTe XapakTepUCTUKN HOPMAJIbHOTO pacIpeeIeH sl

3. Bo ckonpkO pa3 cpeaHee KBaApPaTUYHOE OTKJIOHEHUE YKJIAAbIBAETCS B pa3Max
M3MEHYMBOCTH NIPU3HAKA IIPU HOPMAJIbHOM THUIIE pacrpezeneHus’?

4. KakumMu pAByMs TlapaMeTpamMH ONpeaensercs TodHas (opmMa HOPMaJIbHOTO
pacnpeneneHus (xapakTepHasl KKOJIOKOJIOO0pasHasi KpuBasi»)?

5. JlaiiTe XapakTeprCTUKy OMHOMHAIBHOTO PACIIPEIEICHHSI.

6. B yem 3akirovaercs OCHOBHOE OTJIMUHE OT HOPMAJIbHOIO paclpeneneHus?

7. [aiite xapakTepucTUKy pacnpenenenus [lyaccona.

8. Kakue cobbrTusi omuckiBaet pacnpenenenue [Tyaccona?

9. Kak mpu cpaBHEHMH TUCTIEPCHH M CpefHeH apu(MeTHIECKOH MOKHO TUArHOCTUPOBATh
pacnpenenenue [lyaccona?

3anaHue:

Ha ocHoBe maHHBIX TaOmubl 1.2 onpenenuTe THN pacHpenesieHUs], COMTOCTABUB CPEIHIOK0
apru(pMeTHIECKYIO, CTAHAAPTHOE OTKIJIOHEHHE, BU3YAJIH3UPYHTE 3TO Ha rpaduike pacrpeneneHus.

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

lIpakmuueckoe 3ausmue: nocmpoenue paguxa pacnpeoenenus u OYeHKa Xapakmepa
pacnpeoeneHusl.

Ha ocHoBanmm naHHBIX TaOmuiel 4.1 moctpoiiTe Tpaduk pacrpenesneHus: B BHIE
THUCTOrPAMMBI U [TOJIUTOHA, OLICHUTE XapPaKTeP PaCIpeeIeHUs.

Tabmuua 4.1 — Paguyc cTBONA COCEH

No R, cm No R, cm No R, cm No R, cm No R, cm
1 18,6 21 19,2 41 16,4 61 17,2 81 22
2 18,6 22 17 42 20,2 62 19,8 82 222
3 18,8 23 17,2 43 17,2 63 17,6 83 22.4
4 18,8 24 232 44 20,6 64 18,8 84 224
5 18,8 25 20 45 18,4 65 19,6 85 22,6
6 19 26 20,4 46 21 66 19,8 86 228
7 17,4 27 14.6 47 18,4 67 18,6 87 14.4




[Iponomkenue Tabmunel 4.1

8 16,2 28 17,6 48 19,2 68 18,6 88 14,8
19,4 29 19,4 49 18 69 18 89 222
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 7 23,8 92 222
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 98 222
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

Jlns moctpoenus: rpaduka B BHIE MOJIMTOHA YACTOT, KaKWe MPEABAPUTENbHbBIE NEHCTBUS
BbI JIOJKHBI OCYINECTBUTH? Kakum pasMepom paamyca XapakTepu3yeTcs: MoaibHasl rpymnmna?
Jluteparypa: [1], [2], [4].

Tema S. OueHka HOPMATBHOCTH: ACHMMETPHS U IKCIECC.

Jlexyus

HopmanpHOE pacnpeneneHre Kak HAEAIbHO CHMMETPUYHOE OTHOCHUTEIBHO CPEIHEro,
HyJIeBasi  aCUMMETPHUsl  HOPMAJbHOIO  PACHpENEeNeHus, OTpULATeNbHas  aCUMMETpUs,
MOJIOXKHUTEIbHASL ACHMMETPHS, SKCLECC KaK CHoco0 KONMYECTBEHHOH OLIEHKH TEHISHINU
CO37aBaTh 3HAYEHHs, Jajlekue OT cpeaHero. JluamasoH =+1 OT HyJaeBOH acUMMETpUU
HOPMAJIBHOTO pacIpenesieHuss M OKCLecc B Ipedenax =1 oOT 3kcuecca HOPMaJIbHOTO
pacnpeneneHus Kak KpUTEPUU JOCTaTOYHON HOPMAJIBHOCTH ISl NAPAMETPUUECKUX TECTOB.

Kosppuyuénm  acummempuu  (As) B TEOpUUM  BEPOSATHOCTEH —  BEIMYHHA,
XapaKTEePU3YIOLIas aCHMMETPUIO PACTIPEACNICHUs] JAHHON CIIy4ailHOM BEJNUYUHBI. AHTIIUACKUI
cratuctuk K. IIUpCcOH Ha OCHOBE Pa3HOCTH MEXAY CPEAHEH BEJWYMHOW U MOJOW MPEIIONKII

MMOKa3aTeIb ACUMMECTPUH !
X—Mo

2

ASH = .
rae X, — cpenusis apudpmerndeckas, Mo — mona, ¢ (s) — CTaHOAPTHOE OTKIJIOHEHHE.

[Ipu cUMMETPUYHOM PaCIIpeeIEHUN OTHOCUTEIBHO MaTEMAaTUIECKOTro oxkuaanus 4s = 0.

Kosgppuyuénm srcyécca (xo3ppULHEHT OCTPOBEPIIMHHOCTH ) MOKA3BIBAET, HACKOJIBKO
HEOOBIYHO BBICOK M 3a0CTPEH WJIM, HAO0OOpOT, HM30K W 3aKPYIVIEH MUK pacnpeneieHus. Y
pacripeneneHusi ¢ MOJOKHUTEIbHBIM SKCLIECCOM BBICOKHH, 3a0CTPEHHBIN MUK, a Y paclpeneIeHus
C OTPHULATENBHBIM JKCLECCOM HHU3KHH, MOJOrMH MUK, Y HACAIBHOIO HOPMAJIBHOIO
pacrnpeneneHus HyJeBOH KCIecC.

Ocnoenvie  nonsimusi memel: HyJ€Bas AaCUMMETPUs, OTPHUIATENbHAS aCUMMETPHS,
NOJIOXKHUTEJIbHAS ACUMMETPHS, HYJIEBOH SKCLECC, IMOJIOKUTENbHBIA HKCIECC, OTPULATENbHBIN
JKCILECC.

Bonpocwr ons camokoumpois:

1. B xakom ciydae k03 punmeHT acumMmMmeTpun paBeH Hy0?

2. KakoB Oyzner k03¢ HUIIHEHT aCHMMETPHH, €CJIN TPABbIi XBOCT PACIIPEeNICHUs IITHHHEEe
J€BOro?

3. KakoB Oyzner ko3 pUIIEHT aCHMMETPHUH, €CJIU JIEBbIH XBOCT PacHpeAeseHHs JUINHHEES
npasoro?



4. YUro o3HauaeT HaIU4Me MOJIOXKUTEIIbHOTO dKCcLecca?

5. O 4eMm CBUAETENBCTBYET HYJIEBOM 3KCIECC”?

6. Umeercst i cXOICTBO (PAKTUYECKOTO PACIIPENENICHUs] C HOPMAJIbHBIM, €CIIH TIOKa3aTeNN
aCUMMETPHUH U DKCIlecca He MPEeBbIAT 1 OT HyJIeBbIX 3HaUEHUI?

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

lIpakmuueckoe 3ausamue. Xapakmepucmuxa acumMmempuu u dKcyecca.

3anmanue 1: onpenenenne Ko3hHHULIMEHTa ACHMMETPHH.

ITo nannHbIM Tabmune! 1.2 paccunraiite koaddunueHT acummerpun [Tupcona

JlaliTe XapakTepUCTUKY CUMMETPUYHOCTH PACCUUTAHHOIO PACIpENEIeHUs.

3aganue 2: onpeneaeHue dKcuecca.

ITo manHBIM TaOMULET 1.2 paccuuTaiTe SKCIECC, MOIb3YSACh CTATUCTHYECKUMH (DYHKIIHSIMH
B Fxcel, u cnenaiite BBIBOJ.

Ha ocHOBaHMM pacCUMTaHHBIX cpenHell apupMeTHUeCKOH, CTaHZAPTHOrO OTKIOHEHUS,
MOJIBI, TIOKa3aTeNIel aCHMMETPUH H SKCIeCCa NaliTe XapaKTePUCTHKY THITA PACTIPEACIICHHSL.

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

Tema 6: CrarucTHyeckasi ommOKka (omHMOKA penpe3eHTATHBHOCTH BbIOOPOYHBIX
napamMeTpoB)

Jlexyus

Bri0opouHbIe OLIEHKH TapaMeTpOB IeHepabHOM COBOKYMHOCTU. CTaTHCTHYECKast OIMOKa
napamerpa (OmmOKa penpe3eHTAaTUBHOCTU BBIOOPOUHBIX napaMeTpoB). Omubdka CTaHZApTHOTO
otkyioHeHus1. OmmoOka ko3¢ punuenta Bapuanun. Pacuér omubok.

Omauyus 3uauenuil 66100POUHBIX NAPAMEMPOS OM 2eHEPATIbHBIX HAZBIBAIOMCA OUUOKOU
penpe3enmamueHocmu OAnHO20 napamMempa, WA TpocTo (ctatuctuyeckoi) omubkoi. Ilpu
YBEJNIMYCHUH 00BbeMa BBIOOPKH OLIMOKH PENpe3eHTATUBHOCTH CTPEMSITCA K HYIIO (CIENCTBHUE
3akoHa Oonpmmx urcesd). YNCIEeHHO BBIPAKEHHbIE CTATUCTHUYECKHE OIMUOKH CITy’KaT MEpOH Tex
NPEIEIIOB, B KOTOPBIX BHIOOPOYHBIE MapaMeTPbl MOTYT OTKJIOHSTBCS OT 3HAUEHHUH reHepabHBIX
napamMeTpos.

Benuunna ommOku (m) Tem Oomblie, dyem OoJblne BapbUpOBaHUE MpHU3HAKA (§) M uem
MeHbIIe BhIOOpKa (7). OmUOKy pernpe3eHTAaTUBHOCTH UMEIOT BCE CTATUCTUYECKHE MapaMeTphl,
paccuntaHHble TIO BbIOOpKe. JIJIi TMPAaKTHKH CTATUCTHYECKOTO OLICHUBAHUS pa3paboTaHbI
crienuabHbIe (OPMYJIBL.

JU11 HOpMalIbHOT'O pacTpeeIeHHS:

S

olnbKka cpenuein my = —:
pea M N
S
ommOKa CTAHAAPTHOTO OTKJIOHEHUST Mg = Nork
cv
omubOka ko3 uirienTa Bapuaun =~ Mey = =

Ocnosnvie NOHAMUS MeMbl:

Omnbka cpenHedl, omuOKa CTAaHZAPTHOTO OTKJIOHEHHWs, omudka Kkod3dduumenra
BapHUAaLIUH.

Bonpocut ona cavoxonmpons:

Uro o3HauaeT MoHsTHE «OIUOKa BEIOOPKI»?

UTo 03HAYaeT MOHATHE KOIIUOKA PEerucTpatumny?

OT 4ero 3aBHCUT BeJIMYMHA OIIUOKH penpe3eHTaTHBHOCTH?

Kak Ha3pIBAIOT OTAMYHE 3HAUEHHI BRIOOPOUYHBIX [TAPAMETPOB OT I'€HEePATbHbBIX?

OT Kakux OCHOBHBIX T[OKa3aTejedl 3aBUCUT BEJIMYMHA OMIMOKH BBIOOPOYHOIO
HaOmoneHus?

Jluteparypa: [1], [2].



IIpaxkmuueckoe 3anamue; pacuem oundooK

Bonpocwr ons 0bcyacoenus:

1. Omnbxa cpenHeit apupmMeTnIecKon.

2. OmumbKa CTaHAAPTHOTO OTKJIOHEHHUSI.

3. Ommbka kod¢punreHTa BapUalvu.

3anaHue:

ITo manHBIM TaOnmub 1.2 (Tema 1) paccuuTaiite cpenHior U ommoOKy cpennedt (M + m),
CTaHIAPTHOE OTKJOHEHHE M OMHUOKY CTaHZAPTHOrO OTKJOHEHus (S + myg), xospduumeHrt
Bapuanuy 1 omnoky kodddunmenta sapuarmu (CV £ mcy).

Xon paboTst:

1). OnpenensieMm cpenHO© apuPMeTHUECKYIO, CTAHIAPTHOE OTKJIOHEHHE W KO3 (QHUIIUEHT
BapHUALIHL.

2). OnpenensieM omuoOKy cpenHeii apudmerndeckoii (X mmm M):

Ecnu n>30, To nenvum Ha 1
9

S
e =15
Ecau n<30, To menum Ha n—1

%)

mg = + == 10

3). Omnpenensem ommOKy CpeaHEro KBAAPATHYHOTO OTKJIOHEHHS S (CTaHOapTHOTO
OTKJIOHEHHS):

[N

S
mg =+ = 11
4). Onpenensiem omuoOKy ko3¢ dunuenta sapuanuu CV:
cv
Mey = \/ﬁ 12

BrraucneHuss MOKHO yCKOPUTD, UCTIONB3Ys CTaTUCTHYeCKue QyHKmu B Fxcel.
Jlureparypa: [1], [2].

lIpakmuueckoe 3ausamue

3ananue:

ITo pesynbratam 15 mpomepos: 12, 14, 13, 16, 11, 9, 13, 15, 15, 11, 14, 14, 10, 12, 17

OTpEeAeNUTh OMUOKY CpeaHell apudMeTHdecKou, OmuOKy CTAaHAAPTHOTO OTKJIOHEHUS W
omnOKy ko3 PUIIeHTa BApUALIIHL.

CraenaTp BBIBOI M OXapaKTEPH30BATh CTENEHb OAHOPOIHOCTH BBIOOPKH.

3aganue 2

OTBeTUTh MMCHMEHHO Ha CIIEAYIOLINE BOIPOCHI:

1. Yto 03Ha4yaeT MOHATHE «OMIHNOKA BEIOOPKU»?

2. Yto 03Ha4aeT MOHATHE KOMIMOKA PErHCTpaLum»?

3. Ot 4yero 3aBUCUT BEJIMYMHA OIINOKH PENPE3EHTATHBHOCTH?

4. Kak Ha3bIBalOT OTJIMYNE 3HAUEHUI BBIOOPOUHBIX NAPAMETPOB OT IreHEPATbHBIX?

5. OT kakux OCHOBHBIX IIOKa3aTesiell 3aBUCUT BEJIWYMHA OIIMOKH BBIOOPOYHOTO
HaOmoneHus?

Jlureparypa: [1], [2].

Tema 7: loBepuTtenbHbii uHTEpBaa. OnpenesieHue TOYHOCTH ONbITA. ONTUMAJIBLHBIN
00beM BbIOOPKH.

Jlexyus

IMogunHeHne BBIOOPOYHBIX CpPeAHMX (KaK CAy4YailHBIX BEJUYHH) HOPMAJIbHOMY 3aKOHY,
OonbIMHCTBO M3 HUX (95%) HaxoauTcs MOOIM30CTH OT FeHEePabHON CpelHell — B AMara3oHe
Miw. £ 1,96m (mpubmmxenHo +2m). HHTepBanbHas OIEHKA TE€HEPAIBLHOTO Mapamerpa.
JloBepUTENbHBI HHTEPBaJl IJIsI BBIOPAHHOTO YPOBHSA 3HauuMoCTH. OrmpeneneHre TOYHOCTH
ombita. OTHOCHTENbHAs OMMOKAa HW3MEPEHUH — «IOKa3aTesllb TOYHOCTH ombiTay. O0beM
YCIIOBHOH BBIOOPKH [Tt 00ECTIEUeHHsI XOPOLIeH TOYHOCTH.



ITapameTpsl reHepanbHON COBOKYITHOCTH IIPAKTUYECKH BCETA OCTAKOTCSI HEM3BECTHBIMHU, O
HUX CYyOAT 1O BbIOOPOYHBIM OLEHKAM, UCIONb3YyS [UIE 3TOr0 3HAYEHHs OLIMOOK
penpe3eHTaTUBHOCTH. TeopeTHuecKue HCCIeNOBaHMs MOBENCHHsI BBIOOPOUYHBIX CPEOHHUX (KaK
CJIy4aiHBIX BEJIMYWH) MOKA3aJM, YTO OHU OAYUHSIOTCS HOPMAJIbHOMY 3aKOHY, OOJIBIIMHCTBO U3

HuX (95%) HaxomuTcs MOONM3OCTH OT TeHEPaNbHON CpenHeill — B auamnasoHe M., + 1,96m
(mpubmkeHHO +2m1).
[MosToMy MOXKHO nenaTh OOpaTHOE 3aKJIIOYEHUE — TEeHepajbHasl CPEIHsISI HAXOMUTCS B

auanazone Mousop = 1.96m, T. €. mpeackasplBaTh IIUPUHY HHTEPBaja, B KOTOPOM 3aKJIIOYEH
reHepalbHbIll MapaMeTp, /[AaBaTb WHTEPBAJbHYIO OLIEHKY TIeHepajJbHOMYy mapamerpy. B
COOTBETCTBUM C 3aKOHOM HOpPMAJIbHOIO pacIipeneNeHUs] MOXXHO OXKHAATh, YTO IeHepajbHbIN
napameTp (MCTUHHOE 3HAYE€HHUE) OKaXKeTCsl B UHTepBaie ot M — tm no M + tm, rne m — omudka
cpenHeli apudpmMeTnyecKoi, f — KBaHTHIIb pacnpenenenus Cteronenta (Tadn. 6I1) nmpu naHHOM
yrcie creneneii ceobonsl (df ) u ypoBHe 3HauUMOocCTH (00br4HO o0 = 0,05).

CnenoBaTenbHO, C BEpPOSTHOCTBIO P MOXHO OXUAATh, YTO TeHepalbHas CpenHss
HAXOIUTCS B TOBEPUTEIbHOM HHTEpBasie M + fm, TOCTPOSHHOM BOKPYT BBIOOPOYHOH CpemHen
apudmernyeckoit M.

Josepumenvnetii unmepsan — uHmepeas 3HAYEHUN U3YUAEMO20 NPUSHAKA, 68 KOMOPOM C
moii unu uHol eposmuocmoio P naxooumcs 3nauenue 2eHepansHo20 napamempa.

OmnpeneneHue TOYHOCTH OMNbITa. B MpakTuke aHamu3a HCIONb3YETCS OTHOCUTEJbHAs

omnOKa U3MEPEHUHN — «II0Ka3aTelb TOYHOCTH OIbITa» — OTHOLIEHHUE OIIUOKH CpenHel K caMoi
) o m
cpenHel apupMeTUIeCcKOl, BBIPAXKEHHOE B MPOLICHTAX: £ = IRe 100%.

TouHOCTh cunTaeTcst xopoluei, eciu € MeHblIe 3%, U yAOBIETBOPUTENbHON pu 3 < & <
5%. Nnave nmpuxoaurcs COOMPATh JOTOIHUTEIbHBINA MaTepHaL.

OntumanbHbli 00BeM BBIOOPKU. B nccnenoBaHmsIx 4acTo 3apaHee TpeOyeTcsl yCTaHOBHTD
YHUCIO HAOMIONEHHH, JOCTATOYHOE IS MOJYYEHHs PENpe3eHTATHBHBIX OLEHOK T'eHEepaTbHON
COBOKYMHOCTHU. [lJIs1 HENMpephIBHBIX NPU3HAKOB METOJ COCTOUT B TOM, YTOOBI, HCIOJB3YS
U3BECTHBIE COOTHOLICHUS MEXAY CpenHeH, CTaHOapTHBIM OTKJIOHEHHEM, OIIMOKOW CpemHeH,
IUIOTHOCTBIO BEPOSITHOCTU pacnpeneneHuss CThIOJEHTa, HAWTH YHCIO CTENeHed CBOOOmbI,
COOTBETCTBYIOLIEE TOBEPUTEIBHOMY UHTEPBANY I CPEHEHN NPU ypoBHE 3HAUUMOCTH ¢ = 0,05.
OO6beM BBIOOPKH, AOCTATOUHOW AJISI TOJYyYEHUs] pe3yJsibTaTa 3aJaHHON TOYHOCTH, HAXOIAT IO

. _ tXxXCV 2 .
bopmyne: n = (T) , Tme n — o0beM BBIOOPKH, KBaHTWIb pacnpeneneaus CTbroeHTa

(tabmuna OI1 B [2]) mpm maHHOM umcie creneHel cBodonbl (df=n—1 ) U ypOBHE 3HAYMMOCTHU
(obbranO o = 0,05); CV — npubnusurtensHoe 3HadeHHe Kodddurnmenta Bapuauu (%), € —
IJIAHUPYEMasi TOYHOCTD OIleHKH (rorpemHocTH) (%0).

Ocnoenvie nonsimus memoi.

JloBepUTENbHBI HMHTEPBAJ, YPOBEHb 3HAYUMOCTH, OINpPENEIeHHe TOYHOCTH OIIbITa,
ONTUMAJIbHBINA 00BEM BHIOOPKH.

Bonpocwr onst camokonmpons

1. OxapakTepu3yiTe OTHOLIEHHE BBIOOPOYHON CpeqHeH K reHepabHON CpeTHel.

2. Yto 03Ha4aeT MOHATHE KMHTEPBAJIbHAS OLIEHKAa FeHEPAIbHOTO TapameTpa»?

3. Kak onpenensieTcs: TOBEpUTEIbHBIA HHTEPBAJ JIs1 BBIOPAHHOTO YPOBHS 3HAYUMOCTHU?

4. Kak pacCcUMTBHIBAE€TCS OTHOCHUTENbHAS OMIMOKAa M3MEPEHUH — «IOKa3aTesb TOYHOCTH
omnbITa»?

5. Kax ompenenuts 00beM yCIOBHON BBIOOPKH [JIs1 00ECTIEUeHHsI XOPOLIeH TOYHOCTH?

Jlureparypa: [1], [2].

lIpakmuueckoe 3ausmue: 0ogepumevlblil UHMEPSA.
Ilo nanubiM Tabauusl 7.1 paccuutats M (X), m u s. 3Hadenue kputepus CTbromeHTa
onpeaenuts mo tabnuue 611 [2]: ans ypoBHs 3HauumoctH o = 0,05 HaliTh 3HAa4YeHHWE ! W NaTh
UHMEPBANLHYIO OYfeHKY TeHepaIbHOMY napaMerpy : M+ tm



Tabmuma 7.1 — JIyiuHA paKOBHHBI MOJLUTIOCKA, MM

n X; n X; n X; n X; n X;
1 86 11 87,5 21 93,4 31 97,3 41 94
2 86,5 12 88,6 22 89,9 32 88 42 945
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 40 941

3anaHue

AHaJNOTUYHBIM 00Pa30M PaCCUNUTANTE TOBEPUTENbHBIA HHTEPBAJ IS
1. crangapTHOTO OTKIIOHEHUS (S £ M),

2. ko3 puuumenta Bapuaruu (CV + tmCV).

CrenaTts BBIBOJI.

Jlureparypa: [1], [2].

lIpakmuueckoe 3auamue. onpeoenente MOYHOCHU ONbIMA.

OTtHOCHUTENBHAS OIIMOKA N3MEPEHHI — «IIOKA3aTeNIb TOYHOCTH +OIbITa» — OTHOLIEHHE
omnOKU CpemHel K caMoll cpenHel apu(MEeTHIECKOH, BEIPAKEHHOE B ITPOLIEHTAX

£ =~-100% (14)

UeM TOYHee ompeneneHa CpemHss, TeM MeHblue Oymer & u Haodopor. TouyHOCTH
cuMTaeTcsl Xopolueil, eciu & MeHble 3%, U ynosierBopurenpHol npu 3 < & < 5%. Hnaue
npuaercss coOupaTb AONOJHHUTENbHBIA MaTepHall.

ITo mawHeM TaOmun 1.2, 2.1 w 7.1 onpemenuth CymecTByeT U HEOOXOIUMOCTH
IONOJHUTEIBHOTO cOOpa MaTepHasos.

Jlureparypa: [1], [2].

Ilpaxmuuecroe 3ausamue: ONMUMATbHBIE 00beM 6b100pKU OJisi 0OecneyeHus Xopoutei
moyHocmu.

3ananue

ITo nannbM Tabmun 1.2, 2.1 u 7.1 paccunrath 00beM yCIOBHOH BBIOOPKH, HEOOXOIUMBIH
s obecnieueHust xopomed To4HocTH € = 3% i ypoBHS 3HaumMoctd o = 0,05 m mnsa
ko3¢ puumenra Bapuauuu CV < 10% (3HaueHus ko3pduumeHTa Bapuaniy, He BBIXOISIINE 32
npenesnsl 10%, NPUHATO CYUTATH HOPMAJIBHBIMH).

Henaem BbIBOA 00 ONTUMAIBHOCTU O0BEMA BEIOOPKH.

Jlureparypa: [1], [2].

Tema 8: CpaBHeHne cpeanux BeauuuH. Kputepuu cpaBHeHusi (paccuMTaHa Ha ABa
3aHSITHS).

Jlexyus

B TepMuHax CTaTUCTUKU OTINYHS MEXIY CPEAHUMH MOTYT UMETb ABAa MPOTUBOMOJIOXKHBIX
HUCTOYHMKA!

1. obe BBIOOPKH B3SITHI U3 OJJHON I€HEpPaNbHOW COBOKYITHOCTH, HO CPEIHUE OTIUYAIOTCS B
CHITy OLTUOKH PEeTPe3eHTaTHBHOCTH.

2. BBIOOPKH B3SITHI U3 PA3HBIX T'€HEPATIbHBIX COBOKYITHOCTEH, OTIMYNE CPEIHUX BBI3BAHO B
OCHOBHOM JISHCTBHEM Pa3HBIX JOMHHHUPYIOMUX (PaKTOPOB (& TAK:Ke U CIyHaiHO).

Crarucrudeckas 3a1a4a COCTOUT B TOM, YTOOBI C/ieJaTh OOOCHOBAHHBIH BbIOOP.

JUIs  MCKIFOYEHUs] YYKePOINHBbIX («BBICKAKMBAIOIINX») BapHaHT MPHMEHSIOT 3aKOH



HOPMAaJIbHOTO pacHpefesieHHs: B JHala3oHe YeThbIpeX CTAHAApTHBIX OTKJIOHeHui, M £ 1.96-S,
OTKJIOHCHUE BAPHUAHT OT CpeHHeﬁ MPOUCXOAUT I10 Cﬂy‘{aﬁHbIM MNpUYruHaM, 3a Ir'paHULIaMH 5TOrO
IUara3oHa JIeKaT Yy KePOIHbIE JJIsl TAHHOUW BHIOOPKH 3HAYCHHSI.

Cpasnenue paznuvus cpeouux. Jlns onpeneneHus: NOCTOBEPHOCTH pPa3NIMUUs CPEAHMX
BEJINYMH HCIONB3YIOT t-kputepuil CThIOJEHTa NPU CPAaBHEHHH HE3aBHCHUMBIX BBIOOPOK U
CPaBHEHHMH CBSI3aHHBIX COBOKYITHOCTEH (Hampumep, IO M TOCJE BO3JCHCTBUSA), B TOM YHUCIE

U3MEHYUBOCTb KO3 (HULIMEHTOB Bapuauu no Gopmyiie:
1My~ My

Paznoctp cpemrmx Oepyt mo moxayio Oe3 ydera 3Haka. [lomydeHHoe 3TUM crocobom
3HaueHne kputepusi !/ CTbIOJIEHTa CPAaBHUBAIOT C TaOJWYHBIM TPH BBIOPAHHOM YpPOBHE
3HauuMocTH (00bpraHO 11 0o = 0,05) u uucne creneHei cBoOoabl (00bEMbI BEIOOPOK 0Oe3 uncia
orpaHudeHuil, df = nl + n2 — 2). Pe3ynbTaToM TaKOro CpaBHEHUS JOJDKEH CTAaTh OMH M3 JIBYX
BAPUAHTOB CIIEIYIOIIEro CTATUCTUYECKOrO BbIBOAA. Ecimu monyueHHOE 3Ha4YeHHE (BEIMYMHA)
Kputepust 0oJbiIe TaOJIUYHOTO, 3HAUUT, PA3JINYHS MEKAY MapamMeTpaMy NpPU 3aJaHHOM YPOBHE
3HAYUMOCTH M YCTAHOBJIEHHOM 4YHCIEe CTerneHell cBoOOnmbl HOCTOBEpHBI. Ecim ke mosydeHHas
BEJINYMHA KPUTEPUS MEHbINE TAONMYHOH, TO MpPH [JAHHOM YPOBHE 3HAYUMOCTH M YHUCIE
cTerneHel cBOOOIbI Pa3InYHsI MEXy NMapaMeTpaMu HEJOCTOBEPHBI.

Koaddumnmentel Bapranu Takke MOXHO HCIOJNB30BATh JJISI CPABHEHHSI M3MEHYHBOCTH
pa3HbIX mMokasareneil. JloCTOBEepHOCTh OTIWYMIA KO3((HUIIMEHTOB OLIEHUBAETCS C TMOMOIIBIO

kputepusi CTbrOIeHTa 1O hOopMyIie:
CcV, —CV,

m ~t(0,05; n1+n2-2)

rne CV;, CV,u m;, my; — 3Ha4eHus ¥ OIUOKH KO3 PULIMEHTOB BapUALIIH.

BBIBOZ O TOCTOBEPHOCTH OTIMYMI JENAeTCs B TOM ClIydae, €ClId PaCCYMTAHHOE 3HAUCHUE
NPEBLICUT TaOJIMYHOE MPHU 3aJaHHOM YpOBHE 3HauMMocTH o = 0,05 u uucne crenenell cBOOOABI
df=nl+n2—2.

B cnyuae mpuMeHeHHsI ABYXBBIOOPOYHOTO KPUTEPHsI Uil HE3aBHCHUMBIX BBIOOPOK TaKiKe
HeoOxonumo coOmroieHne yClIoBUsL paBeHCTBa paucnepcwit. Haumbosee TOYHBIM MeTOAOM
OTIpPeNIeNIEHUs IOCTOBEPHOCTH PA3JINYHN MEXKIY BHIOOPOUYHBIMU AUCTIEPCUSMU CITYKUT KPUTEPHUNA
I ®umepa B popme otHOmEHMs qucnepcnii (Oonbliee 3HaY€HHE JOJDKHO CTOATh B UUCIIUTENE):

t =

st
F =§~F(a, daf1, df2)
rneS; > 8, dfl =n;— 1, df2=n,— 1.

Ecnu nmonyuenHast BennumHa /7 Oosbliie TaONWYHOTO 3HAYEHHS NPU MPUHSATOM YpPOBHE
s3HaunMoctH (tadm. 711 ms o = 0,05 u tabn. 8I1 ans oo = 0,01 B [2]) U yncne cTreneHei cBOOOIbI
(dfi u df,), To paznuuue MeXAy OUCTIEPCUSMH MTPU3HAETCS JOCTOBEPHBIM, €CJIM OHA MEHBLIE, TO
pacxoKJIeHUEe MEXIy HUMH MOXKET CUUTATbCSl HECYLIECTBEHHBIM, CIyYaiHbIM, T. €. HyJeBas
TUIOTE3a HE OTBEPraeTcsl.

OcHosHvie nousimust

f-xpurepuit CTbIOZIEHTa, PAaBEHCTBO AMCIIEpCHil, KpuTepuil Puinepa.

Bonpocwr ons camoxonmpons

1. ITouemMy Ba)KHO ONPENENIHUTD, YTO JAHHOE PA3JIMUNE MEKAY BHIOOPKAMHU XaPaKTEPHO IS
BCEll reHepasIbHOI COBOKYTTHOCTH?

2. Kakme Haubonee pacrmpocTpaHEHHblE MeETONBI pa3paboTaHbl I  ONpPEAETICHHS
CTATUCTUYECKON 3HAYUMOCTH PA3IUIUN?

3. Kakue cratucruyeckne KpUTEPUHU OOCTOBEPHOCTU WJIU CIYYaMHOCTH OTJIMUMI Camble
pacrpocTpaHeHHbIe?

4. Kakue xapakTepUCTUKM HCIOJB3YIOT IMpPU CPAaBHEHHWH [0 YPOBHIO H3MEHUYMBOCTHU
nokaszarenein’?

5. Kax ¢popmynupyercs Hynaesasi runoresa’?



6. Ilpu cpaBHeHHM BBIOOPOYHBIX MMAPAMETPOB HOPMAJIBHOTO U OWHOMHAJIBLHOTO
pacmpeneneHui HCMOIb3yeTCsl OJTHA U Ta ke popmymna?
Jluteparypa: [1], [2].

lpaxmuueckoe 3ausmue: pacuém kpumepust Cmviooenma.

Bonpocwr 0ns 06cyscoenus

1. Kak MOXHO OTJIMYHUTH 3aKOHOMEPHOE OT CITy4aitHOro?

2. Kak MOJKHO HUCKJIFOUNTh Yy KEPOIHBIE («BBICKAKHBAIOIINEY ) BAPUAHTHI?

3. Ecniu monyueHHas BeIMYMHA t-KPUTEPUS MEHbLIIE TAOJUYHOM, MOATBEPKIAETCS HYyJIEBast
runoTes3a’

3ananue

OTIM4HUTE 3aKOHOMEPHOE OT CIIy4aiHOrO MOXKHO Ha OCHOBE 3aKOHOB IIOBEACHUS
CIy4yallHOH BENMUYMHBL [Ind UCKIIOUEHHs UYy)XKEPOOHBIX («BBICKAKMBAIOIINX») BapUAHT
NPUMEHSIETCS 3aKOH HOpMaJIbHOTO pactipenenenus (M + 1.96-5), 3a rpaHuLaM# 3TOro AUANa30Ha
JeKaT YyKePOAHBbIE Uil JAHHOW BBIOOPKM 3Ha4YeHHs. BbIOOpOUYHBIE CpenHUE HMMEIOT
HOPMaJIbHOE pacIpefeNieHue, KPUTEePUHd OTJIIMYMA [IBYX BBIOOPOYHBIX CPEOHUX TaKXKe
Oasupyercsi Ha CBOWCTBaX HOPMAJIBHOTO paclpeneneHus: B TpaHunax M, +1,96-m (mwm
NpUONU3UTENbHO M5, = 2-m) BEIOOPOYHBIE CpeHUE apu(pMETHUECKUE OTIMYAIOTCA OT oOLieit
(reHepasbHOI) CpefHel To ciydaidHbM npuuuHaMm. [lpu coOmoaeHnn 3TuxX ycnoBuil padodas
bopmya s £ KpUTEpUs OTIMYHUS CPENHUX OyaeT:

, 1My My

T ~laan
Jmi-ms

Pasnocth cpemHux OpaTe mo MonyJro, T. €. 0e3 ydera 3Haka. 3HA4YeHUE KpuTepus f
CTprofeHTa CPaBHUTH C TAOIMYHBIM NPU BBIOPAHHOM YPOBHE 3HAUYUMOCTH (OOBIYHO AN O =
0,05) u uncne creneneit cBodonbI (00BEMbI BEIOOPOK O€3 uucia orpaHudeHni, df = n; + n, — 2).

Ecnu monyuenHoe 3HaueHHe (BenuuMHa) Kputepus Oosblie TadmamuHoro (tabmwmma 611 B
[2]), 3HaumT, pa3AMuUs MeEXOy IapaMeTpaMH TMpH 33JaHHOM YPOBHE 3HAUYUMOCTH U
YCTAHOBJIEHHOM YHCJIE CTeneHeHd CBOOOABI JOCTOBEPHBI, €CIM HET — TO pasinyue
HEIOCTOBEPHO.

3amaya 1. B mporecce uccnenoBaHuii ObIO YCTAHOBJICHO, YTO Y CTAPUKOB IO JICUEHUS
WHCYJIMHOM CpeliHee coaep:kaHue OekoB B KpoBH cocTaBisuio 81,04 £ 1,7, a mocne nedeHus —
79,33 + 1,6. Paccuutarb t-kputepuil CTbIOJ€EHTa U OINpeNeNUTb BIUSHHE WHCYJIHHA Ha
cozep:kaHue OeKOB B KPOBH.

3amaua 2. [{nst uzydenus 3¢ (HeKTHBHOCTH HOBOTO Ipernapara skese3a ObUId BbIOpaHbI ABE
TPYIIIBI MALMEHTOB ¢ aHeMUel. B mepBoil rpymnme naueHTsl B TEYEHNE ABYX HEEeNb MOTyYain
HOBBII TIpenapar, a BO BTOPOH rpymnmne — mnony4anu ranedo. Ilocne storo Obuto mposeneHo
U3MepeHue ypoBHS remoriobuHa B mnepudepudeckoil kpoBu. B mepBoil rpymme cpenHuit
ypoBeHb remornodbmna coctaBun 1154+1.2 r/n, a Bo BrOpoit — 103,723 1/n (maHHBbIC
npencrasieHbl B (opmare M + m), cpaBHUBaeMble COBOKYIHOCTH HMMEIOT HOPMajibHOE
pacnpeneneHue. llpu 3TOM 4YHMCIEHHOCTh MEpPBOW rpymnmbl coctaBuwna 34, a Bropod — 40
nanueHToB. HeoOxomumo cpenmath BBIBOX O CTATUCTHYECKOH 3HAYMMOCTH TOJYYEHHBIX
paznuunii ¥ 3¢ (HEKTHBHOCTH HOBOTO IperapaTa Jkenesa.

3anavya 3. MccnaenoBanach paiuOaKTUBHOCTh OOpa3LOB MOYBBI HAa JBYX y4acTkax (Tabii.
8.1).

Tabmmua 8.1 — PannoakTHBHOCTH 00Pa3LIOB MTOYBHI

MkP/yac n
Vuactok 1 | 25| 21| 32| 28| 31| 20| 2226|2527 21| 32| 25| 24|27 14

VYuactok 2 | 25| 30 | 32| 28 | 32| 23| 22206 25| 26| 24| 32| 25| 24 13




Omnpenenure, CyLUIECTBYET JIM TOCTOBEPHOE OTJIMYHE B YPOBHE PAJMOAKTHBHOCTH IMOYBBI
Ha 3TUX y4acTKax?
Jluteparypa: [1], [2].

Ipaxmuyeckoe 3auamue: pacuém kpumepusi Quutepa.

Bonpocwr 0ns 06cyscoenus

Haubonee TOYHBIM METOAOM [Jisi ONpPEAeNieHUs JOCTOBEPHOCTH pa3IMuUi  MEXIY
BBIOOPOUYHBIME JUCTIEPCHSIMU SIBJISIETCS KpuTepuil /7 Ouiiepa B GopMe OTHOLICHUS TUCTIEPCHit
(Gonblee 3Ha4Y€HNE NOKHO CTOSITh B UHCITUTENE):

2
F= 2—2~F(a,df1,df2) (16)
rneS; > So, dfi=m —1,db=n— 1.

Ecnu monyuenHast BennumHa /7 Oosblie TaONWYHOrO 3HAYEHHS NPU MPUHSATOM YPOBHE
3Hauumoct (tada. 711 st oo = 0,05 m Tadn. 8I1 mast o = 0,01) m uncne creneneit ceodboxas! (df; u
df,), TO pa3nu4ue MEXIy IHUCIEPCUSIMH TPU3HAETCS ITOCTOBEPHBIM, €CJIM OHAa MEHbINEe, TO
PACXOXKIEHUE MEKAY HUMH MOXKET CUMTAThCSl HECYIECTBEHHBIM, CIIyYalHBIM, T. €. HyJieBas
TUIOTE3a HE OTBEPraercs.

Ilpumep. Tlpu cpaBHEHHH O MOKA3ATENIO IUIOJOBUTOCTH (YUCIO 3MOPHOHOB Ha CaMKY)
IBYX TOMNYJSIMHA KPacHOH TOJEBKH C pa3HbIM ypPOBHEM YHCIEHHOCTH (y IEpBOH, TOPHOMH,
MOMYJSIAK TUIOTHOCTb HACEJICHUS B JIBA Pa3a BbIIIE, YEM Y PABHUHHOH) OKa3ajoCh, YTO TPHU
O4YeHb ONM3KHMX cpenHux apupmernueckux (coorBercTBeHHO M; = 5.8 u M, = 5,4), pa3Huna
CTaTUCTHYECKH HEJOCTOBEPHA, CTAHAAPTHBIE OTKJIOHEHHSI 3HAYUTEIbHO pasnuyarotes: S; = 1,82;
$,=10,52 (mpu n; =27, n, = 12). Orcrona

oS 33
S$2 00,2704

= 12,25 (17)

[Tonyuennoe 3Hauenune kpurepus (F = 12,2) 6onbire tabmuunoro F (0,05; 26, 11) = 2,6,
CJIEIOBATENIbHO, HYJIEBYIO THIIOTE3Y O CIYYaWHOCTH OTJIMYUN MOYXKHO OTOPOCHTB, CAEJIaB BbIBOA
O TOM, YTO MOKa3aTeJd U3MEHYMBOCTH IUIOAOBUTOCTH B PA3HBIX MO YHUCICHHOCTH MOMYJISILUSAX
IOCTOBEPHO OTIMYAIOTCS.

3ananue

ITo npanHeIM Tabmuubl 8.1, ompenenwuTe CTENEHb AOCTOBEPHOCTU PA3JIUYHS MEXKAY
yuactkaMu 1 u 2 mo kpurtepuro [+ Puinepa U MNOATBEPAUTE WU ONPOBEPTHUTE BBIBOJ,
MOJIyYEHHBIN ¢ UCNOJIb30BaHNEM kputepusi CThIOJEHTa.

Jlureparypa: [1], [2].

Paszpen 2. Buabl ananusa n GyHKIHOHAIBHbBIE 3AaBHCHMOCTH.

Tema 9: KoppeasinunoHHbIH aHATIH3

Jlexyus

YcraHoBieHHE HarpasieHUss U (OPMBI CBA3M MEXKIYy IPH3HAKAMH U H3MEPEHHUE ee
TecHOThL. Koppemnsiuus — 3T0 B3anMHast CBSI3b (B3aUMHAast 3aBHCUMOCTD) IBYX MPU3HAKOB MPH UX
U3MEHYMBOCTH, T. €. CONPSDKEHHOCTh UX Bapuanuu. Koppensuus numeer MeCTo B TeX Clydasx,
KOI'Zla MPU3HAKU HW3MEHSIOTCS HE aBTOHOMHO, & COrJIacOBaHHO. PyHKIMOHANBLHON Ha3bIBAETCS
OJTHO3HAYHAasl 3aBUCUMOCTb MeEXIy [epeMEHHbIMU BeJIMYMHAMHU, KOrJa OIpeneIeHHOMY
3HAYEHUIO OXHOH (HE3aBHCHMON) NMEPEeMEHHOH X, Ha3bIBAEMOW apryMEHTOM, COOTBETCTBYET
OTIpeNieNIeHHOE 3HAUEHUE APYroi (3aBUCHMOIT) epeMeHHOH Y, Ha3bIBaeMOl (PYHKLIHEH.

KoaddumnmenTt xoppensiuny pacCUUTBIBAETCS TOIBKO JUIS AUHEUHO CBSI3ML.

Koaddunment koppensauuu npu3BaH YHCICHHO BbIPAXKATh JOJIO COMPSKEHHOW BapUaLlH
IBYX MPHU3HAKOB B O0IIEH UX BapHUALIUH:

p = | Komapmamma _ Cxy _ X(y—My)X(x—My)
"\l uamenumBocte \/Cxny - \/Z(y_M XD (x—My)
y X

rae Cxy — XapakTepuCTUKA COMPSIKEHHON U3MEHUYNBOCTH MPU3HAKOB,
Cx u Cy — xapakTepucTuka o0mel N3MEHYHBOCTH TPU3HAKOB.




[TonoxxuTenpHasi U OTpULATEbHAS KOPPESIIHUA U rpaduuecKkoe BbIPAKEHUE WX CBSI3H.
Koadpdumnment koppensiuun Kak YUCJIEHHOE BBIPAKEHHE JOJIM CONPSDKEHHOW BapHallUU ABYX
NpU3HAKOB B o0meil ux Bapuaumu. KoppensuuoHHBIH aHau3, KO3(QQHUIMEHT KOppessuH,
omndOka Ko3hpuLMeHTa KOPPEISIY, KO3(pPUIHEHT neTepMuHauny. KoppensunoHHbIA aHaN3
HUCIIONb3YETCs IIPU JiHetiHOH 3aBUCUMOCTH.

Jlns HeOONBbIIUX BBIOOPOK €ro MOKHO OBICTPO HAWTH W mpu pydyHOM cuere. Pabouas
dbopMyia Ak pacueTOB UMEET BU!

oo _ Lxy- QB xxx y)/n
JCxxCy \/(sz (Z,’f)z)X(Zyz (27311)2)

Ocnoenvie nonsimus memoi.

Koppensauus, KoppesimMOHHBIA aHANIH3, MOJIe KOPPeNsuun, KO3(pQPUIHEHT KOppesIiny,
(YHKIIMOHAJIbHAS  3aBUCHMOCTb, OmuOKa KkoddpduumeHta Koppemsauun, Kod(p HUIIUEHT
JEeTePMHUHALIH.

Bonpocwer ons camokoumpons:

1. JTaitTe onpeneneHue KOPPESILHUU.

2. Uro o3HauyaeT CorliacoOBaHHOCTh U3MEHEHUs IPU3HAKOB?

3. Kak cooTHOCHTCS KOppeSIMMOHHAs U (PYHKLHMOHAIbHAS 3aBUCUMOCTB?

4. IlosicHuTe, KaK U3MEHSIFOTCS PU3HAKU [P MOJOXKUTEIBHON KOPPENALMHA U KaKk — IPHU
OTPULIATEIILHON KOppesiuu?

5. Yro o3HavaeT K03(H(PUIIUESHT AeTePMHUHALIUH?

Jlureparypa: [1], [2].

IIpakmuueckoe 3ausamue. pacuém Kodghgpuyuenma Koppensyu.

Bonpocwr ons 06cyscoenus

1. KakoB nuana3oH uaMeHeHus1 Ko3hGULnueHTa Koppessim?

2. Kakas cBsi3b cunTaercst (yHKIIHOHAIBHON?

3. Ha3oBuTe rpaHuIbl TECHOM (CHIIBHON), cpenHel, cnadoil CBsA3M.

4. ITouemy He0OXOOUM pacuér OmUOKN KO3 PUILIEHTA KOPPETsIIUn?

5. IlpoBepka 3HaUNMOCTH K03 duirenta kpurepuem CTbIOICHTA.

6. Uto npencrapisieT COOOM MOJIe KOPPETSILIIH?

7. 1o BUAY KOPPEISIMMOHHOTO MO MOJKHO CYJUTh O HATMYUH WM OTCYTCTBUU CBSI3U H €€
Tune?

3anaHue:
CoctaButh TabnuIly JIs1 Py4HOTO cueTa, popma mpuBeaeHa HIDKE:

Tabmuma 9.1 — Anroput™m ajns pacyera kodhGUIIMEHTa KOPPESLHHA BPYUHYIO

Ne X Yy X’ y 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 74 37
8 8.2 50
9 10,0 61
2

a) Ilo Tabnmue paccumTarh KBagpaThl BapHaHT U WX NPOHM3BENCHUS, a TAK)KE CYMMBI
BapUAHT, KBaApaToB U npomsBeneHuil. I1o ¢popmyne 19 paccunraTe KO3PPUIHEHT KOPPEISIUU
r.

B mpakTudeckoil AesITenpbHOCTH, KOTAA YUCIO KOPpeNupyeMbIx map npusHakoB X u ¥



HEBCJIMKO, TO MPHU OLCHKE 3aBUCUMOCTU MEXKAY IMMOKa3aTCIIIMU HCIOJIB3YETCA CICAYIOIIYHO

rpajanuio;

— BbICOKAs CTETIEHb CBSI3M — 3HA4YeHUs KO3(QQUIMEHTa KOPPESILUHA HAXOAUTCS B
npenenax ot 0,7 no 0,99;

— CpeOHsst CTENEHb CBSI3W — 3HaueHWs] Ko3(puIMeHTa KOppesnsuud HaXOAWUTCS B

npenenax ot 0,5 no 0,69;

— crabas CTeneHb CBsI3U — 3HavyeHus1 Kod(pduuueHTa koppemsiunu Haxomutes ot 0,2 1o
0,49.

Onpenenutb CHUITY CBSI3M PACCUUTAHHOTO KO3 (HIIUEHTA 7.

0) PaccunraTh Mo 3TUM K€ JaHHBIM BEJIMYMHY KO3 PHUIHEHTa KOPPEISLUHI B IIPOrpaMme
Excel, ncone3syst pynkuto KOPPEJI u cpaBHHUTE pe3ybTaThl.

B) Meronb! onpeneneHust koagdurmenta koppemsinuu u Gopmysisl. Berarcnerne ommoku
k03 puUIIeHTa KOPPEISIIUU:

1-1%,
npu n<10 m=
n-2
1-rZ
npu n>10 m=—=
n-1
1-1¢
npu n>100 m = x
P 7

BriOpath HyKHYIO HOPMYJTYy U pacCUUTATh OIIHOKY.
r) [IpoBeputh 3HAYMMOCTH KO3 unrenTa kputepuem CTbIOIEHTA:

T
t, =—
my

B namem npumepe st ypossst 3HauuMocTH 0. = 0,05 1 yncna crenenell cBoOob! df = n—2
Halith TabnuuHoe 3Hadyenwe kpurepus Cretomenta (tabmuuma 6I1 B [2]), cpaBHUTH C
pPacCYMTAaHHOHN BETMYUHOMN / U CIIENATh BBIBOJ O JOCTOBEPHOCTH CBSI3H.

n) Iloctpours rpaduk 3aBucHMOCTH (TpadUK paccesHHs), NOKa3aThb JIMHUIO TPEHIA |
npusectn kodduupent nerepmunarun (R2).

Jlureparypa: [1], [2].

Tema 10: Perpeccuonnsiii ananu3. Meron Haumenbmnx kBaapatos (MHK) (nexmmst
paccuMTaHa Ha J1Ba 3aHATHUA).

Jlexyus

Perpeccust xak MeTon ONHMCaHUS W3MEHEHHs] (PYHKIUH B 3aBUCHMOCTHU OT OIHOTO WU
HECKOJIbKUX apryMEHTOB. Perpeccus B CTaTHCTUKE MpHMEHSETCs sl O0O03HAuYeHUs
KOPPEISINMOHHON 3aBUCUMOCTH. Koa(huimeHT Koppensnuu yKasblBaeT JHUIIb HAa CTENEHb
(TeCHOTY) CBSI3M B U3MEHUMBOCTH JIBYX IEPEMEHHBIX BEJIMYHH, HO HE MO3BOJISIET CYAUTb O TOM,
KaK MEHSEeTCsl O/lHAa BeJUYMHA [0 Mepe u3MeHeHus apyroil. OTBeT Ha 3TOT BONpPOC HaeT
BBIYUCIICHHE KO3(P(PUIIMEHTA pPEerpeccHH, MOKAa3bIBAIOLIEr0, HA KaKyK BEJIHMYUHY B CpPEIHEM
U3MEHseTCS OJMH NMPU3HAK NPU U3MEHEHUU JPYroro Ha eJUHHIYy u3MepeHus. PerpeccuoHHbIN
aHaM3, B OTJIMYHME OT KOPPEISILIMOHHOrO, M3ydaeT 3(PQEeKT BIUSHHUS OJHOrO IMpH3HAKA HA
OPYTOi, 3aBUCHUMOCTb TNpPHU3HAaKa OT (hakTopa, xapaktep BiusHUSA (pakropa Ha mpusHak. Ero
OCHOBHBI€ PE3YyJIbTaThl TAKOBBI:

1. Tabnuma AWCIEPCHOHHOIO aHalin3a, B KOTOPOW TMOKa3aHbl CHJIAa M JOCTOBEPHOCTH
BJIMSIHUSL HA IPU3HAK M3y4aeMoro (pakTopa Uil APyroro Npu3HaKa.

2. YpaBHeHHe perpeccuu, Bblpakarolee MpOonopLHUOHAIBHOCTb COMPSDKEHHOTO U3MEHEHUS
MPU3HAKOB, TEHAEHIIMH UX B3aHMOCBSI3aHHON U3MEHUNBOCTH WJIM AUHAMUKH.

3. Ouenkn 3HAYMMOCTH KO3 ((PULIMEHTOB YPABHEHUS PETPECCHU.

PerpeccrioHHBINl aHanM3 METOAMYECKH OPHEHTHPOBAH OJHOCTOPOHHE — Ha HU3y4Y€HUE
3aBHCHMOCTH OJJHOTO MPHU3HAKA OT IPYroro (3aBHCUMOCTD  OT X WJIH, HAIIPOTHUB, 3aBUCUMOCTD X
OT y), XOT MOXKET NMPUMEHSTBCA K CJy4asiM, Koraa (akTHYeCKH MMEETCsl B3aUMO3aBHCHMOCTh
IBYX NIEPEMEHHBIX.



Bech apceHanm cpencts, NPUMEHSEMBbIX [UI ONHCAHUS KOPPESIMUOHHBIX — CBSI3EH,
COCTABIISIET CONEP’KAHME PErpecCCHOHHOrO aHanusa. J[JI1si BBIpAKEHUS PEerpeccuu  CiryKaT
KOPPEJSIMOHHBIE YPABHEHUs] WM YPaBHEHUs PETPECCHH, SMITMPHUYECKHE WIM TEOPETHUECKH
BBIYUCIICHHBIE PSIIbI PETPECCHH, MX Tpaduky, Ha3bIBAEMble JHHHUAMH PErPecCUr, a TaKKe
k03 (pULMEeHT JTHHEHHOH W HEJIMHEHHOW perpeccur. YpaBHEHHE PErpecCHd BbIPaXKaeT
NPONOPLHUOHAIBHOCTh COMPSDKEHHOTO M3MEHEHUS MPU3HAKOB, TEHASHIIMH X B3aUMOCBSI3aHHON
U3MEHYHNBOCTH T THHAMHKH.

Meton HanMmenblmx kBanparoB (MHK) kak criocob pacuera ko3hHHULMEHTOB ypaBHEHUS
nunetinoti perpeccun. PaccunraTh KO3(QQUIMEHTHI YpaBHEHHsI PErPECCHH TO3BOJIIET METOX
HAMMEHBIINX KBAJPaTOB, OCHOBHAS HIEsl KOTOPOrO COCTOMT B TOM, YTOOBI JIMHUSI PErpeccuu
NpoIlla Ha HAMMEHbIIEM YAAJEHHH OT KaKIOW TOYKH, T. €. YTOOBI CyMMa KBaJpaToOB
pacCcTOSHUE OT BCEX TOYEK MO MNPsSMON JUHUM Oblla HauMeHblned. B MaremaTudeckoi
CTaTUCTHKE ITOKA3aHO, YTO JUJIS CIydash JABYMEPHOTO HOPMAJBHOIO pPACHpeAeNeHUs JIydIien
(3¢ dexTrBHOI, HECMEIEHHOH U Mp.) TUHUEH, OMUCHIBAIOIIEH 3aBUCUMOCTb OJTHOTO MPU3HAKA OT
APYToro, MOXKeT ObITh TOJIbKO JIMHUS YACTHBIX CPETHUX apH(PMETHIECKUX.

Onenka 3HaunmMocTH Kod(duiumenta perpeccuu no kpurepuro ¢ Crteromenta. Pacuer
omuOKku KO3 PUIIMEeHTa perpeccun m,. Henunelinas perpeccusi Kak Croco0 OMHCAHHS CBSI3U
MPU3HAKOB, M3MEHSIOIINXCS JUOO ¢ pa3HOH CKOPOCTHIO, OO B pasHbIX Macimrabax. Bwidop
¢bynkumii  nns rpagpuxoB  paccessHmA.  [logbop  GoOpMBI  3aBUCHMOCTH:  CTENEHHAs,
SKCIIOHEHINANIbHAsL, JIorapudMuueckast, moruHoMuanbHasi. Koappunuent nerepmuHanuy.

OcHoeHvie nousimusi

Perpeccust, nuHeiliHass perpeccusi, HenuHeHHast (KPUBOJIMHEHHAs) PErpeccHs, METON
HanMeHbIX kBaapaToB (MHK), rpaduku paccesHus, creneHHast pyHKIUS, SKCIIOHEHIUATbHAS
¢byHkums, sorapudpmuveckas QyHKOHMS, MOJUHOMHANbHAsA  (QyHKuus, KodpduumeHrt
JEeTePMHUHALIHL.

Bonpocwr onst camokonmpons

1. JTaiiTe onpeneneHne perpecCcuu.

2. B xakux cliydasix pacCUUTBIBAIOT JIMHEHHYIO pPEerpecCcHio?

3. Kakyro Bo3moxHOCTb npenocrasisger MHK?

4. Kakoil BUA perpeccuy HCHONB3YKT MPU ONUCAHUU KOJUYECTBEHHOH CBSI3H MEXIY
MPU3HAKAMH, U3MEHSIOLIMMHUCS JINOO C Pa3HON CKOPOCTBIO, TUOO B pa3HbIX MaciuTadax?

5. K kakoMy BUAY OTHOCSTCA IpadUKH, ONMHMCHIBAIOIINE 3aBUCUMOCTb OJHOTO MPH3HAKA OT
apyroro?

6. Kakumu pyHKIUSIME ONHICHIBAIOTCS 3aBUCUMOCTH B HEJIMHEIHOH perpeccuu?

7. Haiite onpenenenue ko3 duimienTa neTepMuHaIim.

Jluteparypa: [1], [2].

lIpakmuueckoe 3ausmue. TUHEUNAS pecpecCUs.

PerpeccronHbIll aHaMW3, B OTJIMYME OT KOPPEISIIMOHHOTO, u3y4aeT 3((eKT BIUSHUS
OJHOT'O NPU3HAKa Ha APYroi, 3aBUCHMOCTb MPHU3HAaKa OT (pakTopa, xapakrep BIUSHHUA (paxTopa
Ha Tpu3HaK. Perpeccuss — W3MEHEHHE CPEOHEro YPOBHS OJHOTO MPU3HAKA NMPH WU3MEHEHUH
APYToro.

CynuTe O TOM, KaKk MEHSIETCS OJHA BEJIMYMHA 10 Mepe M3MEHEHHs APYroi, MO3BOJISAET
ko3 urment perpeccun (a), MOKA3bIBAOIINUN, Ha KAKYI BEIIMYHUHY B CpPEIHEM H3MEHSETCS
OOUH TNpHu3HAaK (y) TpU H3MEHEHMH Apyroro (X) Ha eAWHULIY HU3MepeHus. PaccMmorpum
MPOCTEHUINNN CIy4al, KOrna apryMeHT ONUH. Y paBHEHHE JINHUU JIMHEHHOU perpecCuu:

Y=a+bX

r1e a — CBOOOHBIN WiieH, a mapameTp b (koaUIIUEeHT perpeccun) onpenessieT HaKJIOH
JIMHUHW PErPeCcCU MO OTHOLIEHUIO K OCSIM KOOPAMHAT.

3ananue 1

JlonyCTUM, MONYYIIJIA SMIIUPHUYECKUE psiabl NaHHBIX X U ¥ u Tpebyercs BbIIBUTH (popmy
3aBrCUMOCTH. Jlo Hadana BBIYMCICHHN MOCTPOUTh B Fxcel mo manHeiM Tabmuiel 10.1 rpadux
3aBHCUMOCTH ) OT X W TIPOBECTH JIMHUIO TPEHIA, BUAHO, YTO TOYKH JIOBOJBHO XOPOIIO



BBICTPAUBAIOTCS B MPSIMYIO0, HO M3-32 OMIMOOK U3MEPEHUH MMEIOTCSI OTKIOHEHHS OT MPSIMOIA.

Tabmmua 10.1 — Pe3ynbTaTsl H3MEPEHHHA JUIUHBI (X) ¥ LIMPUHBI TAaHUUPSA ()'), 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 38 555
8 16 25
9 22 26,5
10 12 93

IMocTpouts rpaduk pacrnpeneyneHus: MO MEPBUYHBIM AHHBIM, MPOBECTU JIMHHUIO TPEH/A,
BCTaBUTh (HOpPMyJy 3aBUCUMOCTH ©  Ko3(duiuent anmpokcumanuu. [IpoaHaan3upoBaTh
pacMoJIoKeHe TOUeK OTHOCUTENBHO JIMHUU TPEH/A.

Jlureparypa: [1], [2].

lIpakmuueckoe 3auamue. Beipasnusanue sMnupuyeckux psooe pespeccuu

OMIupUYecKne NaHHbIE BCErZa COAEpPXKAT OIMOKY M3MEPEHHWH W BBIPABHUBAHHE PSIOB
HEOOXOIMMO ISl pacuéra TEOPETHUECKNX 3HaYeHNH (PyHKIUH. BripaBHUBaHNE TPOU3BOAMTCS C
MOMOIIBI0 MeTo/a HanMeHbInnux kBanparoB (MHK). Meron HauMEHBLINX KBaJAPaTOB — METO[
OLICHKH MapaMeTPOB MOJEIM HAa OCHOBAHUU JSKCIEPUMEHTANBbHBIX [AHHBIX, COAEPKaIUX
ciyqaiinble omuOku. B 0CHOBe MeTona jieskar ClenyoNie PacCyKAeHUs: MIPU 3aMEeHe TOYHOTO
(HeM3BEeCTHOr0)  mapaMeTrpa  MOAENH  NPUOJU3UTENbHBIM  3HAYEHHEM  HEOOXOZMMO
MUHHUMH3UPOBATE PA3HULy MEXAY O3KCICPUMEHTAIBHBIMA [AHHBIMH M TEOPETHYECKUMU
(BBIMUCIICHHBIMU TIPU MTOMOIIY TPEAJIOKEHHON MOAIEH). DTO MO3BOJISIET PACCUUTATH IMAPAMETPhI
mMozenu ¢ nomoupsro MHK ¢ MUHMMaNIBbHON MOTPEUTHOCTHIO.

Meponn pasnunel B MHK cinyxur cymMma kBaapaTOB OTKJIOHEHHMH [EHCTBUTENBHBIX
(PKCTIEepUMEHTANbHBIX) 3HA4eHUH OT Teopermyecknx. IlonyuenHele ¢ mnomombo MHK
napameTpbl MOAEIH SIBJISTIOTCS HAaMOOJiee BEPOSTHBIMU.

BrlpaBHUBaHUE PSAOB METOAOM HAMMEHBLIMX KBAAPaTOB MPOU3BOAUM IO CIEAYIOLIEH
cxeme (tabdn. 10.2) c ucnonp3zoBanueM naHHbIX Tabauis! 10.1:

Tabmuma 10.2 — AnropuTM pacdera BCIIOMOTATENbHBIX BEJIUYUH JUISI OMpPeNeICHHS
k03¢ puLMeHTOB TMHEHHOH perpeccun a u b

n X y | x % Xy Y G-Y)7° | txm, | MinY | MaxY
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 | 93
)

M ?







obmeit Bapuanmu (OOmIel OUCTIEPCHM) HM3Y4aeMOro TNpHU3HAKA Ha COCTaBHBIE YacTH —
(bakTOPHATBPHYIO AHCIEPCUIO, OLIEHUBAIOIIYI0 MEKIPYIIOBYI0 HW3MEHUYHMBOCTb U JUCIEPCHIO,
00y CIIOBJICHHYIO OCTaJbHBIMU HEOPTAHU30BAHHBIMH (pakTOopamu (CIy4aliHYIO TUCTIEPCHIO).

CymHoCTh MeTOa MUCIIEPCHOHHOTO aHAIN3a 3aKIF0YaeTCsl B W3MEPEHHUH OTIEBHBIX
mucriepcuii (oOmasi, pakropuanbHas, OCTATOYHAs), U JATbHEHIIEM OIPENeIEHUH CHJIBbI (IOJH)
BJIMSIHUSL M3y4aeMbIX (PaKTOPOB (OLIEHKH POJIM KKAOro U3 (pakTOpOB, JIMOO MX COBMECTHOTO
BJIMSIHUS1) HA PE3YJIbTATHBHBIN MPU3HAK.

JIuCepCUOHHBIN aHaIu3 — OTO CTAaTUCTUYECKUMH METOA OLEHKU CBSI3U MEXIY
(bakTOPHBIMHU U PE3yJIBTATUBHBIM MPU3HAKAMHU B PA3JIMUHBIX IPYINAX, OTOOPAHHBIN CIydaliHBIM
00pa3oM, OCHOBAHHBIM Ha ONpeNeNeHUH pa3induii (pazHooOpas3us) 3HAYEHWH NPH3HAKoB. B
OCHOBE HCIIEPCUOHHOTO aHAIN3a JIGKUT AHAIN3 OTKJIOHEHHMH BCEX EIUHML] HCCIEeNyeMOi
COBOKYITHOCTH OT cpexgHero apudmerndeckoro. B kadecTBe Meprl OTKJIOHEHHH Oepercs
nucnepcusi. OTKJIOHEHUs, BbI3bIBAEMbIE BO3JAeHCTBHEM (HaKTOPHOro mnpusHaka (dakropa)
CPaBHHBAKOTCS C BEJIMYMHON OTKJIOHEHUH, BBI3BIBAEMbBIX CIIyYailHbIMU OOCTOsITENbcTBaMu. Ecim
OTKJIOHEHHsI, BbI3bIBa€Mble (DAKTOPHBIM TNPHU3HAKOM, Oo0Jiee CYINECTBEHHBI, 4YeM CiTydaiHble
OTKJIOHEHHS, TO CUUTAETCS, YTO (PaKTOP OKA3BIBAET CYIIECTBEHHOE BJIMSHUE HA PE3YJIbTATUBHBIN
NPU3HAK.

Bnusane wm3ydaemoro (Qaxrtopa oTpaxkaer (aKTOpUANbHAS, WM MEXKIPYIIIOBAsi,
aucnepcust $?gaum., @ BIUSHUE CIy4alHBIX HEOPraHU30BAHHBIX B JaHHOM HCCJIEI0BAHIU IPUYHH
— cityuaitHas S2uy.., WM BHYTPUTPYTIIIOBAsi, OCTATOYHAS TUCTIEPCUS S ocmanm.:

OO0mas Bapuanus (CyMMa KBaJpaToB) MPU3HAKA PACCYUTHIBACTCS KaK CyMMa KBAaJpPaTOB
OTKJIOHEHHI BCEeX BapHaHT (X;) oT obmelt cpenneit (M):

Coﬁm. =2 (xz' o M)2

dakropuanbHas (MEXIPyNIOBas, MEXBBIOOPOYHAS) CyMMa KBaJpaTOB PAaCCUUTHIBAETCS
KaKk CyMMa KBaIpaTOB OTKJIOHEHWH YacTHBIX cpenHux (M;) mnsa xaxnod BeIOOpKH (Bcero A
BBIOOPOK) OT 00I1el cpenHei:

Cd)akm. = Z(A/[] o M)2~

Ocrarounas (cnyd4aifHas, BHyTPUTPYIIIOBasi) CyMMa KBaJPaTOB €CTb CyMMa KBaJpaTOB

OTKJIOHEHUI1 BapUaHT Kax0i BEIOOpKH (X;) OT cBOeil cpenneii (A)):
CCﬂyu. =2 (xi - A/[])z

Cuna BrmustHUS (pakTOpa ompenessieTcss Kak 0Nl 4aCTHOW CyMMbI KBAaIpaToB B OOmeM
BapbUPOBAHUH MTPH3HAKA.

ITokazaTenp CHITBI BIMSHUS U3y4aeMOoro (pakTopuagbHOro pakTopa COCTaBIISAECT:

n dekm. - Cd)akm. / Coﬁm.,

HEOPTraHMW30BaHHBIX (CIOy4alHbIX): Aoy — Coyu/Cosy; CyMMa 35THX IOKa3aTese,
€CTECTBEHHO, PaBHA €INUHULE. W pam + Neyn = 1.

Pacuer nucnepcuii:

C
dakTopUabHAsL AUCTIEPCHUS] qu)am — baxr
' df(l)aKT.
% 2 _ Ccnyq.
Cayualinas nucnepcus Sty =
dfcnyq.

JIOCTOBEPHOCTb OLIEHOK BIMSIHUS (DAKTOPOB OLIEHUBAIOT MO Kputepro Puinepa (cM. TeMy
8):
2
F = S(ba}(T. F
- SZ ~ ((X, dfl' de)
CIy4.

raedfl =k —1,df2 =n — k, k—aucno rpagaunii, n — obmuii 0O6beM BCex BBIOOPOK.

Jlanee mpoBepsieM HYJIEBYIO THIIOTE3Y: «BIHMsIHHE (paKTOpa Ha NPU3HAK OTCYTCTBYET.
BnusiHue cunraercsi JOKa3aHHBIM, €CJTH BEIUYHHA PACYETHOTO KPUTEPHsI paBHA MIIM MPEBbIIIAET
CBOE TaOJIMYHOE 3HAYCHHWE C MPHUHATBHIM ypoBHeM 3HaunmMocTH (oOpraHO o = 0,05) (F
onpenensiercs: mo tabn. 711 [2]).

Ocnoenvle nousimus: AUCTIEPCUOHHBIA aHamW3, oOmas aucrepcus, (axkropuanibHas
IVCTIEPCHs], OCTATOYHAS TUCTIEPCHSI.



Bonpocwr onst camokonmpons

1. B yem 3akiro4aercs CyLHOCTb JUCIIEPCUOHHOIO aHanu3a?
2. laiiTe onpeneneHne oOIen TUCIIEPCHH.

3. [aiiTe onpenenenne GpakTOpHAIbHON TUCTIEPCHH.

4. JlaiiTe onpenenaeHne OCTAaTOYHON TUCIIEPCUU.
Jluteparypa: [1], [2].

IIpaxmuueckoe 3anamue. pacuem obuyeii oucnepcuu

3ananue 1

B xome wuccnenoBaHusi ObUTM TOJNYUYEHBI YETHIPE BBIOOPKH, YETHIPE TPYMIBl 3HAUEHHI
IUTOOBUTOCTH Na(HUH, BBIPAIIEHHBIX B CpeJax C Pa3HbIM COIEPKAHHEM CTUMYJIHPYIOIIEro
BEILECTBA.

A1 (koHTpOJB, yuCTast Boga) O, S, 5,

A2 (cnabas koHueHTpanus) 8,7, 6,

A3 (cpenHsis koHUEHTpausi) 8, 8,7

A4 (cunpHast KoHUeHTpauus1) 8, 7,9

Bemucnute o0myro aucnepcuro, pacyer oOIIeH MUCTIEPCHH MPOBOAMM IO AJITOPUTMY,
U3JI0)KEHHOMY B TeMe 3.

Jluteparypa: [1], [2].

7
6

lIpakmuueckoe 3ansamue. pacuem QAKMOPUATLHOI U  OCMAMOYHOU OUCHepCUu U
onpedenienie Cunvl IUANUA hpakmopa u kpumepus oocmosepnocmu Duutepa.
3amanne 1: ompenenuTh (AKTOPHAIBHYID M OCTATOYHYIO IUCIEPCHH IO JaHHBIM,

NPEACTABJICHHBIM HAa TMPEAbIIYIIeM MPAKTHYECKOM 3aHSATHH, PYKOBOJACTBYSICh aJlOPUTMOM
(tabn. 11.1).

Tabmuuma 11.1 — Dtamel pacdera (akTOPUATBPHOW W OCTATOYHOH IUCHEPCHH U
OTpeiesIeHUe CHITBI BJIUSHUS (pakTopa u Kputepust 1ocToBepHOCTH Puriepa.
Cocrasnsromue CyMMBI Cuna Crenenu ﬂHCHGgCHH, Kpurepuii
JUCIepCUu xBaaparos, C | smustams, 7° | coGomel df S
dakTopuanbHasi
Crnyuatinas
OOmas

CpaBHUTH TOJy4EeHHOE 3HAa4YeHHe KpuTepuss F ¢ TaONMYHBIM M CAENATh BBIBOJ O
JNOCTOBEPHOCTH BIIUSIHUS CTUMYJIUPYIOIIEro (pakTopa Ha MI0JOBUTOCTb Aa(HIMIA.
Jluteparypa: [1], [2].

IIpaxmuyeckoe 3anamue: pacuem ooweil, YaxmopuaibHol U OCMAMOYHON Oucnepcuu u
onpedeienue Cuvl GIUAHUA hakmopa u kpumepusi docmogeprocmu Puuiepa

3anaHue: OnpeneNnuTh CHITy BIMsSHUS 0OpabOTKM MEeCTULUAOM Ha TUIOTHOCTH MOMYJISILIFH
JMYUHOK COBKH Ha OTAEIbHBIX yYaCTKaXx.

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

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

CrenaTts BBIBOJI.

Bompoc: D1y 3amady MOXHO peIInTb, HCHOJNB3Yys TOJNBKO Kputepuit Pumepa (rmo
COOTHOIIEHUIO AUCTIEPCHIA)?

lIpakmuueckoe 3auamue. KOHMPOIbHAs paboma no pazoeny 2.

1. Ucnone3ys Bo3MokHOCTH Excel (crarmcrtuueckne (QyHKUMH) paccuuTaTh
K03 PULIMEHT KOPPENALUN MEXTy KUBBIM BECOM KOPOB U BECOM HX MPHUILIONA.

2. IIpu kakoli 3aBUCHMOCTH PaCCUUTHIBAIOT KO3 (PHULIMEHT Koppemsauuu?

3. Paccunrare k03 PHUIMEHTHI METONOM HAWMEHBIIUX KBAAPATOB 3aBHCHMOCTbH

MEXKAY X Uy, HAIMUCATh YPABHEHUEC 3aBUCUMOCTH




X 13 24 35 46 57 67 77 88 98
y 40 50 150 120 240 410 370 500 610

4. Oxapaktepu30BaTh MOHATHS OOMIeH, (AaKTOPUATBHOW U OCTATOYHON IHCIIEPCHH.
[Touemy HEOOXOIUMO MPU MPOBENEHUH SKCIIEPUMEHTOB 3TO BBISBIISITH?
Jlutepatypa: [1], [2], [3], [4].

S  YueOHo-meTOAHMuYeckoe o0ecmeyeHHe [JIsI  CAMOCTOSITEJIbHOH  padoThl
o0yuarmuxcsi

5.1. Bueayoumopnas camocmosamenvHas paboma cmyoenmos

B menom BHeayauTOpHas caMoOCTOsITeNbHAas paboTa CTyOEHTa NPU H3yUYEHUH Kypca
BKJIIOUAET B ce0s1 CIAYIOIKE BUIBI PaOOT:

— ipopaboTkKa (M3y4eHre) MaTePUajIoB JIEKIIUH;

— YTEHHE U MPOpPadOTKa PEKOMEHIOBAHHON OCHOBHOMW U JTOTIOJIHUTENIbHON JINTEPATYPBI,

— MOATOTOBKA K MPAKTUYECKUM 3aHITHSM,;

— TMOUCK | MpopaboTka MaTepuajoB u3 MHTepHET-pecypCcoB, HAYUHBIX ITyOIHUKALIHIHA;

— BBITIOJIHEHHUE JOMAITHUX 33JJaHUH (pelIeHne 3a1a4);

— TOATOTOBKA K TEKYLIEMy M HTOrOBOMY (IIPOMEKYTOUHAS AaTTECTALMs) KOHTPOJIO
3HAHUU MO TUCLUILIHHE.

OcHOBHast J1OJIs1 CaMOCTOSITEIBHOH PadOThl CTYAEHTOB IMPHUXOOUTCA HAa MOATOTOBKY K
NPAaKTUYECKUM 3aHSITHSIM, TEMAaTHKa KOTOPBIX MOJHOCTBIO OXBATHIBAET COACPIKAHUE Kypca.
CamocrosiTenpHass paboTa MO MOATOTOBKE K CEMHHAPCKUM 3aHATHSM MPENIoJiaraeT yMeHHe
paboTaTh ¢ NepBUYHON HH(POPMAIHEH.

Camocmosimensuas paboma no pasoeny 1:

PaboTa ¢ KOHCTIEKTOM JIEKIINI 1 PEKOMEHJOBaHHON JUTepaTypoi (1 1 JONOSTHUTEIbHAS).

IToaroroBka MatepuanoB K KOHTPOJBHOMY ONPOCY MO U3Y4YEHHBIM T€MaM, MPAKTHYECKUM
3aHATUSAM, TECTOBBIM IPOBEPKAM 3HAHUM, AuajoraM ¢ IMpEenoAaBaTelieM M y4YaCTHHKaMU
MIPOBEPKU 3HAHUN NEPBOro AUCLUIIIIMHAPHOTO pa3aena.

Camocmosimensuas paboma no pasoeny 2:

Pabora ¢ KOHCTIEKTOM JIEKIIUI U PEKOMEHJOBAHHOM UTEepaTypoii (1 1 JOMONHUTENbHAS).

ITogroroBka MatepuanoB K KOHTPOJBHOMY ONPOCY MO U3YYEHHBIM T€MaM, IPAKTUYECKUM
3aHATUSAM, TECTOBBIM IPOBEPKAM 3HAHUM, AuajoraM ¢ MpEenoAaBaTesNieM M y4YaCTHHKaMU
MIPOBEPKHU 3HAHUI BTOPOro NUCLUILIMHAPHOIO pasjena.

6 @DoHA OLEHOYHBIX CPeACTB AJSl MNPOBEJCHHUSI NPOMEXKYTOYHOH ATTECTALHH
00y4aOmUXCs M0 TUCHHUIINHE

@DOH/I OLIEHOUHBIX CPENCTB AJISI POBEISHHSI TPOMEKYTOYHOH aTTecTallii OOYyUaOIIIXCs
no aucuuruinHe «OCHOBbI MAaTeMaTUYECKOM CTATUCTUKU B JKOJOTMUYECKHMX HCCIIEJOBAHUSIX»
NPEACTaBJIECH B PUJIOKEHNH K pabodell mporpaMMe IUCLIUILUINHBI M BKJIIOYAeT B ceOsl:

— MepeyeHb KOMIIETEHLUH C yKa3aHHeM 3TaroB MX (OPMHPOBAHUS B MPOLIECCE OCBOCHUS
00pazoBaTeNbHON MPOTrPAMME,

— OINUCaHUe ToKa3aTeNnel U KPUTepUEB OLICHUBAHUs KOMIIETEHLMI Ha pPas3jIMUYHBIX 3Tarax
ux (POPMHUPOBAHUS, OMTUCAHNE IIKAJ OIICHUBAHUS,

— TUIIOBBIE KOHTPOJbHBIC 3aaHUsl WM MaTephasbl, HEOOXOOMMBIE JJIl OLCHKU 3HAHUM,
YMEHHUH, HaBBIKOB W (WJIM) OMBITA JESTENBHOCTH, XaPAKTEPU3YIOLIUX 3Tarbl (HOPMUPOBAHHS
KOMITETEHIIUH;

— METOJMYECKHe MaTepualbl, ONpenessatoliie NpoLeaypbl OLIEHUBAHUs 3HaHUN, YMEHUH,
HaBBIKOB ® (WJIM) ONbITA [JEITENBbHOCTH, XapakTepU3YIOIMUX JTambl  (HOpMUPOBaHUS
KOMITETEHLIUH.
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26.
27.

28.
29.
30.
31.
32.

33

BOl'lpOCbI AJA IPOBE€ACHUSA l'lpOMC)KyTO'lHOﬁ arrecraluu nmo AMCUHHUIIVIMHE
(3x3ameH)

OT1in4ne reHepasbHON COBOKYITHOCTH OT BBIOOPKH.
Knaccuukaums npusHakoB.

IloHATHE TOYHOCTD U3MEPEHUI.

CriocoObl rpynMmUpOBKY MEPBUYHBIX JAHHBIX.
XapakTepuCTHKa BAPUALIMOHHOTO PSAA.
Omnpenenenne KOIMYECTBA U HHTEPBAJIOB KJIACCOB.
HenocraTok cpenneit apupMeTHIeCKOM.

Cany4ail MCTIONB30BaHUS CPENHEN FreOMeTPUUYECKOM.
IIpenmyinecTso MenuaHeL

. XapaxkTepucTUKa MOJIBI.

. Cnyyan Ucnosbp30BaHus pacuéTa CpeHEB3BEIIEHHON BETNYNHBbL.
. TToHATHS TUCTIEPCHH U CPETHETO KBAAPATUIHOTO OTKIOHEHHSI.

. Ko puument Bapuarnum.

. XapaxkTepucTHKa HOPMaJIbHOIO paclpeeNeHusl.

. OTnmmune OMHOMUAIBHOTO PacTpeneeHus] OT HOPMAaJbHOTO.

. CBolicTBa HOPMAJIBHOIO paclpeaeaeHHs.

. Onpenenenust aCUMMETPUH U 3KCLECCA.

. Pacuer crarucTudeckoil ommoKu.

. PacueT om0k cTaHAapTHOTO OTKJIIOHEHHUSI.

. Pacuer ommnbxu ko3¢ puimenta Bapuarym.

. JIOBEpUTENbHBIN HHTEPBAJL.

. Onpenenenne ONTUMAIBHOTO 00BEMa BBIOOPKH.

. CrtocoObl cpaBHEHUS MOKa3aTeNel N3MEHUNBOCTH.

. HopmupoBsanHOe OTKJIIOHEHHUE,

. CpaBHEHHE TEOPETUYECKHX YacTOT C (PAKTUYECKMMH M PACYéT HOPMUPOBAHHOIO

OTKJIOHEHHS].
OrueHka cTaTUCTUYECKON JOCTOBEPHOCTH PA3HOCTH;

Kputepun ¢ CrproneHTa (CpaBHEHHE CpenHUX apupMeTndeckux Kod((ULIUEHTOB
Bapuauun) u F @umepa (cpaBHeHHe aoNeld M TIOKa3aTeNedl W3MEHYMBOCTH IO
IHCTIEPCUN),

OnHodaxkTOPHBIN TUCTIEPCUOHHBIIN aHAIN3 KOJIUYECTBEHHBIX MTPH3HAKOB,;
Koppensuuonnelii ananus,

Perpeccuonnslii ananus,

JlucnepCUOHHBIN aHAJIUS,

IToctpoenne rpadp kOB 3aBUCUMOCTH.

. Ouenka ¢popMbI CBSI3Y;
34.
35.

JluHeiiHas 1 HENMMHEWHAs perpeccusi, BLIOOP YPaBHEHUN PerpecCuu.
ITocTpoeHne TeopeTHUeCKON KPUBOH MO YPABHEHUIO PETPECCUU.

7. PekomeHnayemasi iutTepatypa
7.1 Ocnoenas
1. Kpemep H.III. Teopust BeposATHOCTEI U MaTeMaTHUECKasi CTATUCTUKA: yueOHUK. — M.

IOuuTHn-/lana, 2000. — 543 c. (7 3x3.)

9K3.)

7.2 /lonoanumenvHnas
2. Epumoa M.P. OOmas teopusi craructuku. — M.: Uuppa-M, 2005. — 416 c. (49
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4. Ilyzauenko HO.I'. MaremaTnueckue MeETOIbI B 3KOJOTHYECKHUX U TeorpaduIecKux
uccienoBanusx. yued.mocodue. — M.: Akanemusi, 2004, — 416 ¢. (8 3k3.)
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8 IlepeueHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH « UHTepHET»

Crarucruka. Ypok 1. Beenenue [2nexTpoHHbIH pecypc]. —
https://www.youtube.com/watch?v=MFM2ZYxgzWg

ITokazatenu GopMbl pacrpenesneHus! Cly4yailHOH BENWYHMHBI [DJIEeKTPOHHBIH pecypc]. —
URL: https://edu.tltsu.ru/sites/sites _content/site216/html/media96435/lec_3.pdf

Onpenenexnue acUMMeETpUU u JKclecca [DnexkTpoHHbII pecypc]. —
http://www.mathprofi.ru/asimmetriya i_excess.html

Manwnrta A Jl. Teopust BeposiTHOCTEl M Maremarnyeckast ctatucTika (OCHOBHBIE pa3neibl
comepkanusi: CoObITHST W WX BEPOSITHOCTU. JIMCKpeTHBIE CllydailHble BEMYMHBI W UX
pactipenenenusi. OOmmue cny4aiiaele BenuunHbl.  COBMECTHOE pacrpeneieHne  OoOLmx
ciyvyaiiHbIX BenuuuH. IlpenenbHble 3aKOHBI Teopuu BepositTHOocTell. OO030p MeTromoB
MaTeMaTHYECKOW CTATUCTHKH. MEeTOJ HAaMMEHBLINX KBaApaToB. JlOBEpPUTENbHbIC HHTEPBAJIBL
Craructudeckue runoresbl. Tabmuie! (CTaHAAPTHBIM HOPMAJIbHBIA 3aKOH, KBAHTUJIM XH-KBaAPaT
pacripeneneHus, KBaHTWIH pacrpeneneHus CteroneHta). MHTepHET-yueOHUK, TMOJNHBIA TEKCT
MPECTaBJIEH Ha caiite [DneKTpoHHbIH pecypc]. http://teorver-online narod.ru/teorver73. html

OCHOBBI CTATUCTUKH (BHIEOYPOK MO OCHOBaM CTaTUCTUKM OT AHatonms Kaprosa). Tpu
4acTH M0 dYacy Kaxkpaas. Vcrmonb3oBaHHE CHEUMAIBHON MPOrpaMMbl Uil PacdyeToB U
Busyanmsanun. Temsl: 1. ['eHepanbHast COBOKYMHOCTb U BbiOOpka 2. CpaBHEHHE CpemHuX 3.
Koppensius " perpeccus. [DnexTpoHHBIH pecypc]. — URL:
https://www.youtube.com/watch?v=ksdrNa gl 1M&t=2s

Craructudeckuii MeTo (KpUTEpHii): Kak BeIOpaTh Aiisl aHanu3a? (BHAEOYPOK IO OCHOBAM
cratuctukn ot Kupwina  MunbuakoBa).  [Onektponnbni  pecypc]. —  URL:
https://www.youtube.com/watch?v=ZaZYy0YUdY8

9 MeToauueckne yKazaHus AJsl 00y4AOUIUXCS 110 0CBOEHHIO JUCIHILIMHBI

Meronuka TpernofaBaHWs JAHHOW MUCHUIUIMHBI TPEANONaraeT YTeHUe JISKIIWA,
MPOBEACHUE CEMUHAPCKUX 3aHSITHH, TPYNNOBBIX M WHAUBUAYAIBHBIX KOHCYJIBTALUN IO
OTHENBHBIM BOMPOCaM MUCUUILIHHBL. [IpenycMoTrpeHa camocrositenbHast padoTa CTYIAEHTOB, a
TaKKe MIPOXOKACHUE aTTECTAMOHHBIX UCTIBITAHUN TTPOMEKYTOUHOUN aTTECTALIHH.

Jlexuu MOCBSIIIAOTCS PACCMOTPEHHUIO HAauOOJiee BAJKHBIX KOHIENTYAJbHBIX BOMPOCOB:
OCHOBHBIM TOHSTHSIM ¥ METOJaM MAaTE€MaTHYeCKOW CTaTUCTUKH, MPUMEHSIEMbIM B
SKOJIOTHYECKHUX HCCIIeNOBAaHUSIX. B Xoae JNekiuii cTyieHTaM ClenyeT MOATOTOBUTh KOHCIIEKTHI
JIEKIUI: KPATKO, CXeMAaTUYHO, MOCIEAOBATEIbHO (PUKCUPOBATh OCHOBHBIE MMOJIOKEHHSI, BHIBOIBI,
(bopmMyupoBKH, 000OIIEHHS, TOMEUATh BAKHBIE MBICIIH, BBIIEISATH KIIIOUEBbIE CJIOBA, TEPMUHBI,
MPOBEPSITh TEPMUHBI, MOHSTHS C MOMOINBIO CIPABOYHUKOB C BBIMUCHIBAHUEM TOJKOBAHUN B
TeTpajb;, 0003HAYUTE BOMPOCHI, TEPMHHBI, MAaTEPHaJI, KOTOPBIA BHI3BIBAET TPYIAHOCTH, TOMETUTD
U TIOTBITAThCS HAWTU OTBET B PEKOMEHAYyEeMOU JuTeparype. ECiu caMoCTOsITENbHO HE yAaeTcs
pa3obpartbcsi B MaTepuaje, HeoOXOauMO CHOPMYIUPOBATH BOMPOC M 33a7aTh MPEMOJABATENO HA
KOHCYJIbTallMK. Y IeJUTh BHUMAHHE TOHSTUSAM, KOTOpbIE O0O3HAYEHBbI OOS3aTeNIbHBIMH IS
KaXXI0W TeMbl JUCLIUTLTUHBL.

Ienpro mpoBeneHUs] MPAKTUYECKUX 3aHSITUN SIBIISIETCS 3aKPEIUICHHE 3HAHWI CTYIEHTOB,
MOJNIYyYEHHBIX HMMHU B XOJ€ W3YYeHHs] MUCHHMIUIMHBI HAa JIEKUUSAX W CAMOCTOSITEIHHO.
[IpakTuyeckue 3aHSITHS MPOBOAITCS B (OpME CEMHHAPOB, Ha HUX OOCYKNAIOTCS BOMPOCHI MO
TeMe, pa30UparOTCsl KOHKPETHbIE 3alaHus 1O H3y4aeMOH Teme, pernaroTcs 3anadd. Jlis
MOATOTOBKU K 3aHSATHSIM CEMHUHAPCKOTO THUIA CTYIEHTHI BBIMOJHSIOT MpopaboTky paboueit
MporpaMMbl, yaessisi ocoboe BHUMAHHE MeNsiM U 3aJadaM, CTPYKType H COAEPIKAHHIO
OUCIUTUTAHBL, KOHCIEKTHPOBAHUE HCTOYHUKOB, PadOTy C KOHCIEKTOM JIEKIHH, TPOCMOTP
PEKOMEHAYEeMON JINTePaTyphl.



B X0H4€ IpynroBbIX U MHAUBUAYAJIbHBIX KOHCY.]'IbTaL[I/Iﬁ CTYACHTBI UMCHOT BO3MOXKHOCTb
NOJIYYUTh  KBATU(HUIHMPOBAHHYK) KOHCYJBTALMIO MO OPraHM3aLUH  CAMOCTOSITEIIBHOTO
ynpaBiieHns] COOCTBEHHOMN JESITEbHOCTHIO HA OCHOBE aHAJIN3a MMEIOILIErocsl y CTYAEeHTa OIbITa
0o0y4eHHsI, HCIOJB3yeMbIX Yy4ueOHBbIX CTpaTeruii, udepe3 OOCyXKIEHHE CHIIBHBIX CTOPOH U
OrPaHUYEHUN CTWJIs Y4YE€HMs, a TakKe IIOUCK peCypCcoB, MPENOCTABISEMBIX BY30M IS
AOCTHXKCHUA HAMCUYCHHBIX PE3YJIbTATOB, PCIICHUA yLIe6HbIX 3agad, A INIOATIOTOBKH K
HHTCPAKTUBHBIM 3aHATHAM CCMHWHAPCKOTO THIIA, AJIA MOATOTOBKU K KOHTPOJIbHBIM TOYKaM, B
TOM YHUCIJIE PITOFOBOP'I; AC€TAJIbBHO HpOpa6aTbIBaTb BO3HUKAKOIHUE HpO6HeMHbIe CUTyalllH,
OCYHIECTBJIATL IOUCK BAPHUAHTOB UX PCHICHHA, ONPEACIIATH MPEUMYLICCTBA U OTIPAHUYCHUA
HUCIOJIB3YEMBIX CPCACTB JId PELICHHUA TMMOCTABJICHHBIX yLIe6HbIX 3anaa4, O6Hapy>KI/IBaTb
HEOOXOIMMOCTh H3MEHEHUS CIIOCOOOB OPTraHU3aLK CBOEH PabOTHI U JIp.

HpI/I HU3YUCHUNU AUCHUIIINHBI UCIOJIB3YOTCA MHTCPAKTHBHBIC MECTObI O6yLIeHI/I$I, TaKHe
KaK:

1. Jlexuus:

— JIeKIMs-BU3yaU3alMsl — MoJada MaTepraia OCyLIeCTBIISETCS CPEACTBAMH TEXHUYECKUX
CpEACTB O6yLIeHI/I$I C KPAaTKUM KOMMCHTHUPOBAHUEM JEMOHCTPUPYEMBIX BU3YAJIbHBIX MATCPUAIIOB
(mpeseHTauUii).

2. IlpakTndeckoe 3aHATHE:

— MNOPOBOAUTCA C LECJIbHO AKLUCHTUPOBAHHWA BHUMAHUA O6yLIaI'OH_[I/IXC$I Ha KakOH-IHOO0
aKTyaJ'IbHOfI TEME WIM Ha HauOojiee Ba’KHBIX U CYLCCTBCHHBIX €€ acCIICKTax. TeMmaTnueckuit
ceMUHap yriyOJsieT 3HaHUS CTYICHTOB, OPUEHTUPYET UX Ha aKTUBHBIN MOUCK MyTel 1 crtocoOoB
pelIeHust 3aTparuBaeMoil mpoOIeMsl.

10 Kypcosoii npoekT (padora)
BeinonaeHne KkypcoBoro npoekra (padoThl) He MPEenyCMOTPEHO YIEOHBIM TIAHOM.

11 Ilepeyenr MHPOPMALMOHHBIX TEXHOJIOIHM, UCNOJB3YEMbIX NMPH OCYIIECTBJIEHHH
o0pa3oBaTeIbHOIO Mmpolecca MO JAUCHUILIMHE, BKJIOYasi IepedyeHb INPOrPAMMHOIO
olecreveHusi 1 HHPOPMALITHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuens UHPOPMAYUUOHHBIX MEXHOIOZUIL, UCHOIB3YEMBIX HPU OCYULECHIGIEHUU
obpazosamenbHo20 npoyecca

— BJIEKTPOHHBIE 00pa30BaTENbHBIC PECYPCHI, MPENCTABIEHHBIE B 1. 8 pabovei MporpamMmsl,

— UHTEPAKTHBHOE OOIIEeHHe C O0Yy4aroIUMHUCS W KOHCYJBTHPOBAHHE IOCPEICTBOM
3JIEKTPOHHOM MOYTHI.

11.2 Ilepeuensv npozpammmnozo obecnedeHUs, WUCHROTb3YEMO20 HPU OCYULECHIGTCHUU
obpazosamenbHozo npoyecca
IIpu ocBOEHNH OUCUUILIMHBI UCIIOIB3YETCS IMIEH3NOHHOE POrpaMMHOe obecTieueHne:
— omepanMoHHble cucTeMbl Astra Linux (unm wWHas oOnepanyoHHAas CHCTEMA,
BKJIFOUEHHAs B PEECTP OT€YECTBEHHOIO MPOrPaMMHOTO 00ECTIeUeHHs);
— KoMIulekT oducHbix mporpamm P-7 Odmuc (B cocTaBe TEKCTOBOrO IPOLIECCOPa,
nporpaMMbl  pabOTBI € 3JIEKTPOHHBIMH  TaONHMLAMH, MPOTPAMMHBIE CPENCTBA
PEeIaKTHPOBAHMSA U IEMOHCTPALIMH MTPE3CHTALHIH);

— Mporpamma MpoBEepKU TEKCTOB Ha MpeAMET 3aMMCTBOBaHUA «AHTHUIITIATUATY.

11.3 Ilepeuenv unpopmayuoHno-cnpaGOUHBIX CUCHIEM
— cripaBovHO-TIpaBoBas cucreMa Koncynsrant-mutoc http://www.consultant.ru/online
— CIpaBOYHO-TIpaBoBasi cuctema [ apanT http://www.garant.ru/online

12 MaTepuajibHO-TeXHHYEeCKOe 00ecrneyeHne JUCHUIIHHBI
Jlns mpoBeneHUs] 3aHSATUH JIGKIIMOHHOTO THWIA, MPAKTHYECKUX (CEeMUHAPCKUX) 3aHSITUN



IPYINOBBIX M WHAMBHAYAJIbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOH
aTTeCTALMU UCTIONB3YIOTCA yueOHble ayauTopun 6-505 u 6-519 ¢ xommnekToM yueOHOH Medenu.

JIist caMOCTOSITENTbHOM PadOThl OOYHArOIINXCS UCTIONB3YIOTCS KabunueTsl 6-214 u 6-314;
Kbl 000OpPYIOBaH KOMIUIEKTOM y4ueOHOW MeOenu, OBYMsI KOMIBIOTEPAMH C JIOCTYIIOM B
UH(POPMALMOHHO-TEICKOMMYHHKAIIMOHHYI0 ~ ceTb  «MHTepHeT» ® B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BATENbHYIO CPENy OPraHU3aLNH, IPUHTEPOM U CKAHEPOM.

TexHuueckue cpencrsa oOy4eHUs sl MPEACTaBICHNUs Y4eOHOH WH(POPMAIMK BKIFOYAIOT
ayAUTOPHYIO OCKY, MyJIbTUMEIUITHOE 000pyIOBaHHE.

[Ipyn M3y4eHnu TUCHUILTUHBI UCTIONb3yeTcs Onbdnanoreunsrii poun Kamuatl TY: yueOHUKH,
ydeOHbIe MOCOOUS], DJIEKTPOHHBIA Pecypc; pa3AaTodyHbld Martepuan (TabJUIbl sl PacueToB W

ap.).



JlonoHeHHsI U U3MEHEeHHUsI B padoyeii nporpamme

JlonoHeHHsI M U3MeHEeHHUsI B pa0oyeii mporpamme 3a / y4eOHbIi rog
B pabouyro mporpammy mno aucuuruiiHe «OCHOBBI MAaTeMaTHYECKOW CTAaTUCTHKU B
SKOJIOTHUECKUX HCCIIEOBaHUAX» M HampasieHus mnoarorosku 05.04.06 «Okomnorus u

NPUPOAOIIONIBE30BAHUE) BHOCATCSH CICAYIOLUE JOTIOJIHECHNA U U3MCHCHUS

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(momxuoCcTh, @.M.O., mognHChH)
Pabouast mporpaMma nepecMOTpeHa 1 0100peHa Ha 3acenanuu Kadeapsbl
«_ » 202 r
3asenyromuii kadenpoit

(moamuce) (®HN.0)



