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METO/IbI AKOJOIr HYECKIX HCCIEJOBAHHII B IIKOJBHBIX i
JIECHHYECTBAX: c6opuuk Metoanyeckux marepuanos/ FBYI0 HO IPAO/, otaen
3K0J0rHH 1 arpoduosorun. Hpkyrek, 2015. - 63 c.

CGOpHHK COAEPIKUT afanTHPOBAHHBIE UL WIKOJLHUKOB Pa3HYHbIE METOMMKH HAYIHBIX
uccnenoBanuii B obmactu 3konmorud. Marepuansl cOOpHHKA HALENEHbl Ha CONEICTBHE
9KOJOrHMYECKOMY BOCIHTAHHIO TOAPACTAIOIEr0 MOKOJEHHA YEpe3 BOBJEYEHHE JETel u
MOJIOZEKH B JI€JI0 U3yYEHIA H OXPaHbl IpHpPobl MpKyTckoii oonactu.

CGOpHUK M0JIe3eH PYKOBOAMTE/AM IIKOJBHBIX JIECHUYECTB, YYUTENAM M NEAaroram
JIONIONHUTENLHOrO — oOpasoBanusa, paboraiomum B oOnactd  GHONOrMM, — 3KOJIOTUH,
€CTEeCTBO3HAHMUS, IECOBE/ICHHUS.

CocraButenu — Xuxanosa Jlio6oss Hukonaesna, meroauct OI'BY JIOJ «Llentp
Pa3sBUTHS JOMONHUTENLHOr0 06pasoBanus MpkyTckoii o6nactuy;
Xmmankosa Enena CemenoBHa, K.6.H., IEAaror J0N0JIHUTENbHOIO
obpasosanus OI'BY JJO/I «Llentp pasBuTus AONONHUTENLHOIO
o0pasoBanus MpkyTckoit oGnactuy.

TocynapcTBenHoe GI0KETHOE yupesk/IeHHe TONONHUTEIBHOTO 00pasoBaHms
HpkyTtckoii obnactu

«LleHTp passuTHA 1ONONHUTENBHOrO 06pa30BaHua AeTei»

664044, r.UpkyTck

yi.Kpachokasaubs,9 |
E-mail: mail@detirk.ru j
Ten.29-81-89

BBEJIEHHE.

Bawemy BHumaHuio npeanaraercs cOOpHHK, coiepkaluuii ajanTHPOBaHHBIE Ul
IIKOJILHHKOB METOAMKH HAyUHbBIX HCCIIEOBAHMIT, HEOJHOKPATHO ONPOOOBAHHbIE ABTOPAMH.

[IxonbHOE TECHHYECTBO — OT/IMYHAs tbopma TIOArOTOBKH INMOJAPACTAIOLIEro MOKOJEHHA K
TpyAay, (bOpMHpOBElHHﬂ ¥ pEﬁﬂT HaBBIKOB IIPABUJIBHOIO IT0JIB30BAHHUA NPHPOAHBIMH PECYypCaMHu.

Hacrosiee merojuyeckoe nocobue CO37aHO B HOMOLIb PYKOBOJMTENAM IIKOJIbHbIX
JIECHUYECTB, KOTOpbIE CO3JaloTCs Ha Oase 00weoOpa3oBaTeNbHBIX LIKOJM, Y4pexaeHuii
JIONOJIHUTENBHOIO 06PAa30BaHKs U JIECOXO3ANCTBEHHBIX MPEANPUATHIL C LIeBI0 SKOJIOrHUECKOro
o6pa3oBanus, TPY/J0BOr0 BOCHUTAHMS, NPO(ECCHOHANBHON OPHEHTALMH JIECOX03AHCTBEHHOrO
npodunst 1 oxpansl npupoasl. COOPHUK aaPecoBaH YUMTENIM M IEaroraM JONOJHHTEILHOro
o6pa3oBanus, paboratomum B 061acT 6HONOrMK, 3KONOTHH, ECTECTBO3HAHHS.

Cogzepxanue COOPHMKA MHOrOrpaHHO. DTO, B IEPBYIO OYepedb, NOAXOAbI K
(OpMUPOBAHHUIO HCCEA0BATENLCKONH KOMIIETEHIIH, NPaBUia 0QOPMIEHHS HCCIEN0BaTENbCKUX
pabot, MeToauKa 06pabOTKH [OIY4EHHOr0 MaTepuaa, HCCIe0BaTeIbCKHE MPOEKTHI.

B mocofue BOmIH CTaTbH NPAKTHKOB — PYKOBOAHTENEil INKONBHBIX JECHHYECTB H
I1€/1aroroB OMONHATENsHOro obpasoBanus Mpkytckoii obnactu. IlpeBapser 5TH MaTepHAIEI
pabota Hayunoro cotpyaunka CuGHpCKoro HHCTHTYTa u3nonorun u 6Gnoxmvun pacrennii CO
PAH B.A. OckonkoBa, B KOTOpPOH H3JI0)KeHBI OCHOBBI CTaTHCTHYeCKOH o06paboTku
9KCIEPHMEHTAIbHBIX JAHHBIX. JIaHHBEIA MaTepuan SBISETCS YPEe3BBMYAHO BAKHBIM U

+BOCTpeOOBAHHEIM, TaK KaK 3TO, KaK IIOKa3bIBAeT IpaKkTHKa, Hambonee CHOXHBIA 5Tanm

HCCIIEI0BATENLCKOM paGOTLI H JUIA yJalIuxcia, | UL HX pyxoaonmeneﬁ.

an CO3JaHHH 3TOro JHIAKTHYECKOIro MaTepuana OBUIM IIOCTABJIEHBEI OCHOBHEIE
Tpeﬁosaﬂm: YETKOCTh, TaKOHHYHOCTE, JOCTOBEPHOCTD, IPAKTHYECKas 3HAYUMOCTh.

Marepuansl cOOpHHKA BOCIPOM3BOAATCSA C NpPeACTaBIEHHLIX ABTOPAMM OPHIMHANIOB,
COXPaHSeTCs CTUIb, TEPMUHONOI U, 0(hOopMIeHHE.

ME! HazeeMcsl, YTo 3TOT chopHHK noMozkeT Bam B Bamreii paGote.
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OCHOBBI CTATUCTHUYECKO# OBPABOTKU
SKCIEPUMEHTAJIBHBIX JAHHBIX

B.A.OckonKk0B, crapumnii Hay4HbIii cOTpYAHMK s1a6opaTopun GHOMHAHKALH K0CHETEM
CHOHPCKOro HHCTHTYTA GH3MOIOrHH 1 GHOXHMII pacrennii CO PAH, k.6.1.

Mudopmauun B MHpe OueHb MHOIO, HHOIJA OBIBAET JI0CTATOYHbIM NPOBECTH
HE3HAYUTE/NLHOE  YNOPANOYMBAHWE JaHHOH HH(OpPMAaUMH, uTOOGBI BHECTH  SCHOCTS.
Craructuyeckuil aHanus B mo6oM H3 ero BHAOB OBBIYHO cnocoberByer atomy. Hayumo-
TEXHHYECKHUIl MPOrpecc, NpeBpalieHne HayKH B HENOCPE/ICTBEHHYIO [POU3BOMHTENBHYIO CHILY
obuiectsa Tpebyer OT GyAymHX CNEUMATHCTOB, yuHTeNeil 3HAHHA OCHOB CTAaTHCTUYECKOIO
aHAH3a, JULL  BOSMOXKHOCTH  ONMCAHHS TOJNYYEHHBIX OSKCHIEPHMEHTANBHBIX JAHHELX.
CoBpemennnlii yuensbiii, GHOJIOr, Bpay, HENKEHED, YUHTENb NOIKHBL XOpOLIO 3HATh HE TONBLKO
CBOIO CHELMANBHOCTD, HO H NPHOOIIATLCA K HCCIENOBATENbCKOH paBoTe, BHOCHTD MOCHIbHBLA
BKIAN B COKPOBHIHMLY 3HaHHH O Npupoje. 3HaHHA O NpPHPOAE NpPHOBPETAIOTCA MyTeM
HaO/IOAEHHS, CpaBHEHHA M onbita. [IpuueM moj HabmozenueM B LIMPOKOM  CMBICIIE
[102pa3yMeBaloT NpPOLECC MIAHOMEPHOIO A0ObIBAHMA M HAKOINIEHHS (JAKTOB HE3ABHCHMO OT
TOro, KaK OHO OCYIIECTBIACTCA - B OKCHEPHMEHTE HIM HENOCPEACTBEHHBIM OIHCAHHEM
u3yqaeMoro npeamera. «VCcTHHHas Hayka, - IO CIOBam Tumupszesa (Tumupszes, 1963), -
OCHOBBIBACTCA TONBKO HAa (JaKTaX M HA “JIOTHKE M MOCTOSHHO NPOABHIAETCH MO nyTH
JIOCTOBEPHOCTH CBOEI0 3HAHUAN.

IosToMy B MOMOIIB CHELHATHCTY MPHXOIHT Onometpus. C opManbHOll TOUKH 3peHms
GHOMETpHS NPEACTaBIAET COBOKYIHOCTS MATEMATHYECKHX METOJIOB, TIpHMEHsEMBIX B GHon0ruu

¥ 3aMMCTBOBAHHBIX IJIABHEIM 00pa3soM M3 061acTH MaTeMaTHYecKO# CTATHCTHKH 1 TEOpUH
BEPOATHOCTEH.

Koneuno, ne esxoe uccnenosanue onnpaercs na Guomerpuio. B Guonorun ¢ ycnexom
UPUMEHAIOT M YHCTO OIHCATENbHBIE METOBI, He TpeOyIOmHMe KOIHYECTBEHHEIX OLCHOK
nony4aeMEIX pesynsTaros. Ho Tam, rjie uccienoBanus NpoBOAST C HCMONB30BAHHEM CHETA HIH
MEpELL, NpHMEHEHHE OHOMETPHH (CTATHCTHYECKHX METOJ0B B OHoIOruM) CcTaHOBHTCH
COBEPLIEHHO HEOOXOAMMBIM. B Takux ciyuasx npene6pexxenne METORamMH GHOMETPHH MM
HENPABHILHOE HX NPHMEHEHHE NPUBOAUT K HEONPABJAHHBIM 3aTpaTaM TpyAa U BpEMeHH, a
[NIBHOE - K MO yOEAUTENbHBIM, & HEPEAKO H OLIHGOUHBIM BIBOIAM.

Ipenmerom Guomerpun ciyxut mo6oii  Guomormueckuii 00BeKT, Hu3yyaemblii C
HPUMEHEHHEM CHETa MM MEpbl, T.e. C KONHYECTBEHHOH CTOPOHEI B LesX Gojee HIH MeHee
TOUHOIl OLEHKH €ro KauecTBeHHOro coctosiums. Ipu 3ToM, Kak YK€ CO0OIIANock, HMEIOTCS B
BUILY HE CJMHHYHEIC, a IDYNNOBHIC OGLEKTHL T.e. sIBICHHS MACCOBEI, B Chepe KOTOPHIX
[POABJAIOT CBOE AEHCTBHE CTATHCTHYECKHE 3AKOHbI.

OGbryn0 HaGMOAEHUs MPOBOAAT HA TPYNNOBBIX 00BEKTaX, HAIPUMEp HA 0COBX OAHOIO U

Toro jke BHZa, IOJNa H BO3PACT4, KOTOPhle PACCMATPHBAIOT KAK COCTABHBIE DJIEMEHTHI, I
‘WICHBI IPYNIIOBOTO 0GBEKTA, I HA3LIBAIOT EAMHULAMH HAG/IOACHHA. MHOXECTBO OTHOCHTENBHO
4

O/IHOPOJHBIX, HO MHAMBHIYANLHO Pa3/HYMMBIX €IMHMI, OOBEIMHEHHBIX A1l COBMECTHOIO

(rpynmoBoro)  M3ydeHHsi,  HA3bIBAIOT  CTATHCTHYeCKOH  coBokymHocTeio.  Ilomartne

CTATHCTUYECKOI COBOKYMHOCTH - OJHO U3 ()yHAAMEHTAIbHBIX OHOMETpHYecKHX mouaTHil. OHo
\ GasupyeTcst Ha IPHHLKIE KAaYeCTBEHHOH OJIHOPOJHOCTH €€ COCTaBa.

ﬂﬂﬁ ONMCAHHUsA COBOKYNHOCTH MCIIOJb3YETCA psjl CTATUCTHYECKHX NEPEMEHHBIX, KOTOPbIC
N03BOJIAIIOT OOBETHHUTD WIEHB! JaHHOU COBOKYTIHOCTH.

[Nonytuenue nepBHYHBIX JAHHBIX.

Crayana HeoOX0AMMO NONy4uTh gaHHble. OuH U3 cnocoboB rpaduyueckoro nojcyera
MOKa3aH Ha PHCYHKe 1.

« e e e s e r e

e §

1 2 3 4 s

!

7

-
£l

Puc.1. [TocneaosaTenbHblii NOACHET OT €AHHMLUBI 10 AECATH B OObIMHOMN TETPaaH (B KAETOUKY).

HEHHLH‘;I METOJ ITO3BOJIIET JOCTAaTOYHO KOMMAKTHO CHENaTh IIOJCYET, paHee 00BMHO
HCNONbL30BaNId €AUHHYKH, TOonyJancs «3%160])», YTO 3HAYHTEJBHO 3aTPYAHSI0 BOCNPHATHE, NTPH
9TOM YaCTO BO3HHUKAIM OLIMOKH IIpH NOJACYETE NEPBUYHDIX JaHHBIX.

IMocse mozacyeTa HeoGX0AMMO TIPOBECTH IIEPBHYHYIO CTATHCTHYECKYIO 06paboTKy.

Cpenuss apudmernyeckas

Bo MHOTHX ClIyyasx BaXHO 3HATh CpejHee 3HaYeHMs Kakoro nu00 mpu3Haka/cBOicTBa
T.1. [lepssiM 1warom npu oOpafoTke BbIOOPOYHOII COBOKYMHOCTH SBIAETCS ONpEEJICHHE
CpeaHHX BeJIHYHH, H3 KOTOpPLIX Haubonee uacTo ymoTpeGIAeMOM SBAAETCS CPeaHAs
apupmernyeckan. Cpe/lHue BEIMYHMHBI HCMOJB3YIOTCSA HE TOJNBKO B NPOLECCE TEOPETHYECKHX
PAacyeToB, HO U /i NPAKTHYECKHX liefIeit.

Yro6p! y3HATh JaHHBIH MOKasatenb HEOOXOAMMO CIOXNMThL BCE IOJyYeHHBIE 3HA4YEHHs H

pasaenuThk Ha KOJIMYECTBO 3THX 3HAYEHUH:
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rje: ¥ — cpeAHsid apudMeTHYeCKas, Xy ... X, — 3HaYeHHs, /- KOJIMYeCTBO MOBTOPHOCTEH.






