Tewma nexumn 2. IKOIOrHYECKHE MOACAH: OCHOBBI IKONOrOMETPHKH,

Ocnosbt Metpoaoruu. [IpuvereHne BAPHALHORHO-CTATHCTHYECKOTO METOAQ
IIPH AHATH3C MACCOBBIX 1AHKBIX B 001ACTH OHONOTHH (B YACTHOCTH B IKONIOTHH) Ha-
3bIBAK0T Mempoaozued. [Ipeaverom MeTpoori caykuT 11000i OHOTOrHYECKHil

00BEKT , myqaemuii C KO/HYCCTBEHHOH CT OPOHBI B LEIAX OLCHKH CTO Ka4ECTBCHHOTO
COCTOAHHA.




Ocobennocmu npeomema mempono2uu:

. Metponorus — 3170 NpUKIagHasA HayKa, HCCEAYIOmas KOHKpeTHbIe OHOI0-
THYECKHE 00BEKTHI C TPUMEHEHHEM MaTeMaTHYeCKHX METO/IOB.

2. Mertponorus — 310 paszjaen OHONOTHH, COAEpKAaHHEM KOTOPOro SBISETCH
MJIaHKPOBAHKE HAOIIIOICHHUIA.

3. Mertponorus onupaercs NMPEHMYILIECTBEHHO HAa MHAYKTHBHBIH METOJ, T.C.
32 OCHOBY OepyTCsi KOHKpPETHbIE (DaKThl, KOTOPhIE AHATU3HPYIOTCA C MOMOIIBI) aHa-
JINTHYECKUX METO/O0B.

4. OOBEeKTOM H3Y4eHHS METPOJIOTHH SBIAETCA pa3HOOOpa3ue MPH3HAKOB M
CBOMCTB OpPraHH3MOB.

5. MW3yuenue GakToB NPOU3BOAUTCSA B COBOKYIHOCTH.

6. MeTobl METPOJIOTUH OCHOBAHBI HA TEOPHH BEPOSATHOCTH M OMIUOOK.



Teopus BepoATHOCTEH H3Y4aeT 3aKOHOMEPHOCTH, IPUCYLIHE MACCOBBIM (CTaTH-
CTHYECKHM) CIyvaiiHbiM COObITHAM. Vcrmonb3oBaHWe JaHHOH TEOPHH M03BOJIAET
OLIEHHTb BEPOATHOCTh HACTYIUICHHA NPAKTHYECKH BaKHBIX COOBITHI. [lomycTuM, npu
1000 dpocanuii urpanbHoii kocTu wudpa 4 Beimagaet 160 pas. Otnomernue 160/1000
= (),16 moka3biBaeT OTHOCHTE/IbHYIO YACTOTY BhIMAAEHHA UHQPEI 4 B JAHHOH cepuu
HCTIBITAHHH.
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BepostHocTs P(A) B TeOpHH BEpOATHOCTEH BHICTYIAET KAK YUCIOBAsA XapakTe-
PUCTHKA CTETNIEHH BO3MOKHOCTH MOABICHHA KaKOr0o-1H00 ONMpeeNeHHOro Cl1y4aiHo-
ro cOOBITHA A IIpH MHOTOKPaTHOM MOBTOPEHHUH HCTIBITAHHMIA:

P(4) = lim = (1)

e n

raA€ m-—4ucio 6naronpmncr BYIOILIHX CJIY4acB,
n — 00I1Ie€ YHCIIO HCITBITAHHH.



|

BeposTHOCTBIO C1y4aitHOro COOBITHA HA3bIBAIOT MPEAeN, K KOTOPOMY CTPEMHT-
¢ 4acT0Ta COOBITHA NPH HEOrPAHWYCHHOM YBETHYCHHH YHCIA HCMbITAHHIL,

EcTecTBeHHO, 4TO HHKTO H HHKOIZIA HE CMOKET TPOJeNaTh HEOrpaHHYEHHOE
YHCII0 HCMBITAHHiE /114 TOTO, YT00BI OMPEAE/HTS BepOATHOCTb. B 3T0M HeT H Haj00-

HocTH. [IpaKTideck 3a BEPOATHOCTH MOXHO MPUHATb OTHOCHTE/bHYIO YacToTy CO-
ObITHA TIPH OOMBIIOM WHCAE HCMbITaHKi, Tak, HAMpHMep, H3 CTATHCTHYECKHX 3aKo-

HOMEPHOCTEH POK/ICHHS, YCTAHOB/IEHHBIX 32 MHOTO J1eT Ha0/H0/IeHHs, BEPOATHOCTb
TOr0 COOBITHA, 4TO HOBOPOAKIGHHBLiH OYZ1eT MATbYHKOM, oueHHBaioT B 0,515,



[TonsTie "BepoATHOCTB" CBA3AHO C MOHATHEM "3HAYMMOCTB'. Tak, eciiu Mbl Io-
BopuM, 00 ypoBHe BeposTHOCTH 0,99 (1 99%), T0 310 B TO K€ BpeMs COOTBETCTBY-
et ypoBHto 3HauuMocTH 0,01 (nm 1%).

YpoBeHb 3HAYMMOCTH MOKA3bIBACT, YTO HAXOKAEHHE TeHEpaIbHOro napamerpa
3 MpeJieNlaMH IaHHBIX TPAHHL JOBEPHTEIBHOTO HHTEPBAIAa MOKET HMEThb MECTO B
pesyabTate ciuyvaiiHocTH ¢ BeposTHocThi0 0,01 (wmm 1%), a ¢ BepostHOCTEIO (0,99
(nmm 99%) yTBEpXKIaeTCA, YTO OH HAXOAMTCSA B MPHUHATHIX TPAHULIAX JOBEPUTENLHO-
ro uuteppana. Mcrnonb3oBaHue ypoBHS 3HAYUMOCTH Y00HO B TOM CMBIC]E, YTO OH
[0Ka3bIBACT NMPOLIEHT OLIHOOYHBIX CITY4aEB.

7. Metol METPOJIOTHH TTPHEMIIEMBI K 06'bCKTaM, MMCHOMIHM KOJIHYCCTBCHHBIC
H KQYCCTBCHHBIC [TPU3HAKH.



Hzmenyugocme — SBICHHE PA3THUMI MEXKAY 0COOAMH, NpHHAAISKAIIMX K O]-
HOM POJCTBEHHOM rpymnne. F3MeHYHBOCTb MPUCYILE BCEM KUBbIM opranu3mMaM. OHa
BO3HHMKAET 10/ BIMSAHHEM YCIOBHii cpejbl (MOAM(DUKALMOHHAA H3MEHYHBOCTb) HITH
W3MEHEHHS HACJIEICTBEHHBIX CBOMCTB OpraHM3Ma (HAcieACTBEHHAas H3MEHYHBOCTD).
B npupoze HabmoaeTcs KOIUYECTBEHHASA H KaUeCTBEHHAs H3MEHUHBOCT.

[IpumepoM KOIMYECTBEHHOH H3MEHYHBOCTH MOTYT CIYKUTh Pa3inyus MO 4HC-
]Iy 3PUTPOLIUTOB B KPOBH, BEC JKHBOTHBIX U 4eoBeKa  Ap. [IpuMepsl kauecTBeHHOI
H3MEHYHBOCTH — 3TO Pa3IMYHAsA OKPAcKa L[BETOB, IIBET KOXH Y YelOBEeKa, MpHHA/-
NIeKHOCTB K MOJTY H JIP.

Bo MHOrUX ciy4asx KauecTBeHHAs W3MEHYMBOCTb MOXKET OBITh MpeBpalieHa B
KOIMYeCTBeHHYI0. Tak, OKpacka L[BETOB 3aBUCHT OT KOJIHYECTBA OMPE/ICIeHHOrO IHT-
MEHTa H CTENEeH! KUCIOTHOCTH KJIETOYHOTO COKA.

C noMoMIBI0 METO0B METPOJIOTHH MOXKHO H3y4aTh KaK KOJIHYECTBEHHYI), TaK U
Ka4eCTBEHHYI) H3MEHYHBOCT.



8. Teoperuueckoii m1atopmoid, Ha KOTOPOi Oa3UPyeTCs METPOIOTHS ABISETCH
CIeYIOIIas 3aKOHOMEPHOCTh: B CTATHCTHYECKHX KOMILIEKCAX CYIIECTBYET BHYTPEH-
HAS CBA3b MEXK/Y YaCTbIO M LEMbIM, SAHHHYHBIM H OOIIMM, YTO 0OHApYXKUBAETCS B
cepe MacCOBBIX SBJCHHI.

M3 Bcero BBIIEH3T0KEHHOTO CIEAYeT, YTO METPOJIOrHs NpHU3BaHA BOOPYKATH
HCCTIEI0BaTeNel METOAMH CTATHCTHYECKOrO aHAIH3a, BOCIHTHIBATL Y HUX CTATH-
CTHYECKOE MBIIUIEHHE, PACKPBIBAS Mepel HUMH JHANeKTHKY CBA3M MEKIY YacTbi0 H
[e/IbIM, MPUYHHON U CNIEJCTBHEM, CTyHalHBIM U HEOOXOIUMBIM B SBNECHHAX KHBOI
npupoasl. CoBpeMeHHas JKOJIOTHS MHPOKO HCTOJb3YeT METOABI METPOJOrHH MpH
OMOJIOrMYeCKOM aHaJIH3e Pa3IHYHbIX MOMYJIALHIL.



JIKOJIOrOMETPHKA, JT0 YacTh IKOJOTHYECKOH HAYKH 3aHUMAIOLLICHCS Pa3padoTKOl
| TIPUMEHEHHEM SKOJIONO-CTATHCTHYECKUX METO/I0B AHATH3A HKOIOTHUECKHX TPOLIECCOB,
00pabOTKH CTATHCTHYECKOH FKOIOrHYECKOH HHOPMALHH,

Marematiyeckoe MOJEIHPOBAHHE B JKONOTHH KAK OTHOCHTENBHO CaMOCTOS-
TeJIbHAA, Hay4YHad JUCLIMILIMHA CIoXuach Bo BTopol monosuHe XIX B. OpHako ee
HCTOKH BOCXOJAT K 0o/ee paHHeMY MEpHOAY B HCTOPHH €CTECTBO3HAHHA: K TOMY
BPEMEHH, KOTja M3MepeHHus OHOIOrHuecKHX O0OBEKTOB CTAlH PacCMATpHUBATh Kak

memoo Hayurozo nosxanus. [puimemee Ha cMeHy (eofanuzma OypikyasHoe o0me-

CTBO HYKJQ10Ch B Pa3BUTHH TOYHBIX 3HAHWH O NPHPOJE; AKTYaIbHBIM IS ITOrO
Bpemenn ctan agopmam [, Famunes (1564-1642): «M3mepsii Bce uamepuMoe  cje-

nai HECU3MEPHUMOE H3MEPHMBIM)).



B 1718r. B Jlongone BbilLIa B CBET KHHTA (DPAHIY3CKOr0 MateMathka A. je
Myagpa (1667-1754) «Yuenue o ciydasx». H3mepus, poct y 1375 B3pocisiX xeH-
HH H PACTIONOKHB Pe3y/bTAThl H3MEPEHH B PAJl, OH 0OHAPYKII 3aKOHOMEPHOCTS,

COOTBETCTBYIOIIYI0 H3BECTHOMY B TEOPHH BEPOATHOCTEH 3aKOHY HOPMAIbHO20 pac-
npedeienus. Bo3nnkna Heo0X0AMMOCTb HHTErPALIMH MET0/0B OHOMOTHH C METOJIaMH

TEOPHH BEPOATHOCTEH 1 MATEMATHUECKOH CTATHCTHKH.
Teopus éeposmuocmel u MamemMamuyeckas Cmamucmuka BOHUKIH B CEPe/IHHe
XVIIB. ne3aBucumo Apyr ot Apyra. CTHMyI0M K 000CHOBAHUI) TEOPHH BEPOATHO-

CTeil MOCTYXKI/IO PA3BUTHE ICHEXKHBIX OTHOLICHHIH B 00IIECTBE.



M3Bect HYIO POJIb IIPH 3TOM ChII'PaIH a3apTHHIC HIPbI - MCTAHHE MOHET, HI'PAJIb-
HBIX KOCTeﬁ, KapTCXKHBIC HI'PBI, - KOTOPLIC OKA3d/IHCh IPOCThIMH MOJACIAMH, I103BO-
JTUBIIHMH 3aMCTHUTD 3aKOHOMEPHOCTD B MMOBCACHHH CH)"IaﬁHbIX COOBITHH MaccoBOro

XapakTepa. Y MCTOKOB TEOPUH BEPOATHOCTEH cTosiu (paniysckue yuensie I1. Gep-
Ma.(1601-1665) u b. Tlackans (1623-1662), a Takke roanaHaCKuii MaTeMaTHK H ecTe-
crBoucneitatesib X. ['toirenc (1629-1696).

IKon02omempus uzyyaem S6NEHUA HA cmbike 08YX HAVK - IKON02UU U Mame-
mamuxu (tadn.2.1). OHa npeBpamiaeT 3KONOTHIO U3 OMHCATENLHON B TOUHYHO HAYKY,
OCHOBAHHYI) Ha M3MEPEHHSAX, HAa MPUMEHEHHH KOJMYECTBEHHBIX OLEHOK MpH pele-
HHH HKOJIOTHYECKUX 3a/1au.



Tabnuna 2.1
HUctopuueckas crnpaBka

Ilepuon (Bek) Yuensie Pa3paboTtka
XV-XVI [1. Depma 3aMETHIH HEKOTOPLIC 3aKOHOMEPHOCTH B IIpoliecce asapr-
b. Hackamw HBIX HI'P
X.1wouzenc ony0IMKOBAJI NEPBLII TPAKTAT N0 TCOPHH BEPOSTHOCTEH
XVII - XVIII A. Kemau Ha OONBIIOM CTAaTHCTHYECKOM Marepuasie ObUIO MOKa3aHo,
4TO pa3iH4Hble (PH3HYECKHE OCOOCHHOCTH 4YesIOBeKa H Ja-
K€ €ro MOBEJCHHE MOJYMHAIOTCH 3aKOHY pacnpe/e/eHus
BEPOATHOCTEH, MaTeMaTHyeckH obocHoBaHHOMY [ayccoMm
1 Jlannacom
¢. l'anemon BriepBbie npuMeHHn Metoa A. Ketim k pemennio npo0ie-
MBI HACIIEICTBCHHOCTH H H3MEHYHBOCTH OPraHH3MOB
XIX B. I'occema OTKpbLI 3aKOH pacnpee/ieHHs BoIOOPOYHBIX CPEHHX B 3a-
(Crei0a€eHT) BHCHMOCTH OT 00bEMa BLIDOPKH
P. Quwep paspaboTan MeTO] KOMIUICKCHOH OLICHKH JeHCTBHA (ak-
TOPOB H HX BO3MOKHBIX KOMOHHALIHI HA pe3y/ILTaTHBHBIH
MPH3HAK-METO/l, OCHOBAHHLIH HA Pa30KEHHH AUCTICPCHH, -
JUCTICPCHOHHBIH aHAN3 H JI0Ka3all, YTO NIAHUPOBAHUE UC-
credosanutl u 0dpabomKa ux pesyibmamos - 06e HepaspPbIGHO
CEAZAHHBIC 3A0A4U CIMAMUCTMUYECKO20 AHAIU3A.
XX JAX. Medoysa, | YueOHHK «3a npejenaMu pocTay, BeIICAMIAS HAa PYCCKOM
J1.J1. Medoysa, U. | a3eike B 1991r. B ueii Ha 60ratoM CTaTHCTHYECKOM MaTe-
Panoepca pHane MOCTPOCHBI MaTeMarHYeCKHe MOJEIH, OXBaThl-

BAlOIHC MHOI'HC CTOPOHEI YKOJIOHH TUIAHCTHI




BecoMblii BK/aj B CTAHOBIICHHE TEOPHH BEpOATHOCTEH BHECHH f. bepHysm
(1654-1705) u A. ze Myagp. OnHako HanOo/ee CYLIECTBEHHOE Pa3BUTHE MOTYYHIA

9Ta TEOPHSA B TPY/Jax TaKHX BhAAKOMMXCA MaTeMaTHkoB, kak [1. Jlanmac (1749-1827),
K. Tayce (1777-1855), C. Ilyaccon (1781-1840).

Pa3BuTHe MaTeMaTHYECKOH CTATHCTHKH CBA3aHO ¢ MpobneMaMHi rocyAapcTBO-
BeeHuA. K cepequne XVII cronetis B 9KOHOMHYECKH Pa3BUTHIX CTpaHax EBporibl
HAKOMHJIOCh TAKOE KOMMYECTBO CBEICHHI 0 1eMOTpaiHu, CTPaxoBOM Jelie,  TAKKE B
00/1acTH TOProBIH, 3APaBOOXPAHEHHS W APYTHX OTPAciAX XO3AiHCTBA, UTO Pasou-
PaThCA B HUX MPH TOMOLIH CI0CODOB ONMHCATENbHOMN CTATHCTHKH CTAIO TOYTH He
BO3MOkHBIM. Haspena octpad HeoOXoAmMOCTb MoMCKa HOBBIX MeToj10B aHamm3a
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‘&TO}IOB aHaJIH3a

CTATHCTHYECKHX JAHHBIX, HX TEOPeTHYeCKoro o0OCHOBAHHA. 3ajava CBOJMIACH K
TOMY, YTOOBI 110 YaCTH CYIUTb O COCTOSHHH LEMOr0, T. €. 0 BEIOOPKE AeNaTh 3aKIIH0-
4YeHHEe O BCEH COBOKYMHOCTH OOWIECTBEHHBIX ABIEHHI B LIEJIOM, MOJHOE OMHCAHKE
KOTOpBIX CTAHOBHJIOCH JI€I0M OYEHb TPYAOEMKHM H JoporuM. Paspabotka Teopu
BRIOOPOYHOr0 MeToa cOMmKana MaTeMaTHYeCKy0 CTATHCTHKY C BBIBOAAMH TEOPHH
BEPOATHOCTEH, YTO ABHIOCH BAKHOH BEXOH HA MYTH BOSHHKHOBEHHIO YKOIOrOMETpH-
KH.




A. Ketne 3an0xun ocHOBBI 3konoromeTpuky. Co3jaHue ke MaTeMaTHIecKoro
anmapara 3TOH HayKd NMPUHANEKHT aHIIHHCKOH mkone OmomerpukoB XIX B, BO
rnage kotopoi crosnn @. [amston (1822-1911) u K. TTupcon (1857-1936). Dra
[IKOJIa BO3HHMKMA MO BIMAHKEM reHuanbHbiX TpyaoB Y. [apeuna (1809-1882), co-
BEPILIMBLIETO MEepeBopoT B OMoornyeckoi Hayke. OmpoBeprHyB rocrnoACTBYOMIEE
TOT/1a TPe/ICTaBICHHE O HEM3MEHHOCTH OHONIOrHYecKHX BH/I0B, [{apBHH MPOTHBOMOC-
TaBUJI €MY 3BOMOLHOHHOE YYEHHE, 10I0XKHB B OCHOBY NPUHLUI €CTECTBEHHOIO OT-
Oopa. DTOT mpuHUMN O0asupyeTcs Ha CTAaTHCTHYECKOM XapakTepe NPHYHHHO-
CJIE/ICTBEHHBIX OTHOLICHHH, CKJIa/IbIBAKOIIUXCA B XKUBOH MPUPOJE; OH MOATBEPKAACT
FereIeBCKYH0 KOHLEMIHIO 0 BHYTPEHHEH CBA3H MEKY CAYYailHOCTBIO U HE00XO/IH-
MOCTBH0, MEXK/1y IPHYHHOH U CIIJCTBHEM, YaCTBIO H LIEIBIM.



PeBontonus, copepiieHHas [lapBHHOM B OMOIOrHYECKOH Hayke, MOCTaBMA Ie-
pe/l Y4eHBIMHU LeJbIi P OONBIINX U HEOTIOKHBIX 3a]1a4, CPEAM KOTOPBIX Ha NEPBOM
[IaHe OKa3zajach mpoOieMa M3MEHYMBOCTH M HACNEICTBEHHOCTH OpraHu3MoB. Pe-
[IEHHE 3TOH MPoOIeMBl ABUIOCH MOIHBIM CTUMYJIOM K Pa3BUTHIO YKCIIEPUMEHTaIIb-
HBIX METO/IOB H, KaK CJIC/ICTBHE, K PA3BUTUIO IKOJIOTOMETPHKH.

OxHuM M3 TeX, KTO MCHbITal Ha ce0e BIMAHME FeHHanbHOro Tpyjaa /lapBHHa
«ITpoucxoxaerue BugoB» (1859), 6bu1 ero aBoropoausiit Opar @. I'ansron. CunbHoe
BrievaTIeHue npoussenu Ha [‘anbToHa u Tpyasl Ketne, ocobenHo ero «CouunanbHas
usukay u «Antpononorus». [lo3ToMy HeyaMBHTENBbHO, 4TO MMEHHO [anbTOHY
[IPUHA/VICKHUT NEepBas MONbITKA MPHMEHUTh CTATHCTHYECKHE METOJbl K PEIICHHUIO
npoOJeMbl HACIEACTBEHHOCTH M W3MEHYHMBOCTH opraHu3moB. Haumnas ¢ 1865 T.
["anbTOH OnMyONMMKOBAI PAJl OPUTHHAIBHBIX PadoT Mo aHTponoIoruy U reseruke. Ha
OonbIIOM (haKTHYECKOM MaTepuane OH moAaTBepaua BeiBOA Kerie o Tom, 4TO He
TOJBLKO (PU3MYECKHE, HO U YMCTBEHHBIE CIIOCOOHOCTH 4eI0BEKa pacrpeaenstoTcs Mo
3aKOHY BEpOATHOCTEN, onuckiBaeMoMy (opmyioii ['aycca - Jlannaca.



JlocToliHbIM MpojoIIKaTeneM ucciefoBaHui ['anbToHa sABUiICA ero yyeHuk K.
[Tupcon - mpodeccop Jlongonckoro ynusepcuteta. IlonyuuB B 1884 r. xadeapy
MPUKJIAJHON MaTeMaTHKH ¥ MeXaHukH, [IMpcoH 3aHsics u3yueHueM nmpoOieMsl Ha-
CIIEJICTBEHHOCTH M W3MEHUYMBOCTH OpraHu3MoB. OH cO3/1a/ MaTeMaTHYeCKH# armna-
par 3KOJIOTOMETPHKH; pPa3BHJ YYEHHE O Pa3HBIX THIIAX KPUBLIX paclpe/iesieHus, pas-
paboran Metoa MoMeHTOB (1894) u kputepuii cornacus «xu-ksaapar» (1990). [Tup-
COH BBEJ B HKOJIOTOMETPHKY TaKHe MOKa3aTelld, Kak cpeodHee Kkeaopamuyeckoe om-
knonerue (1894) u koagppuyuenm eapuayuu (1896). EMy npuHaanexut ycosepiieH-
CTBOBaHHE METO/0B Koppensauuu U perpeccuu ['ansrona (1896, 1898). Bmecte ¢ /.
["anbroHoM U YanbaoHoM [IupcoH opranu3oBan BeIYCK KypHana «buomerpuka
(1901), peaakropoM KOTOPOro OH OCTAaBAJICA 10 KOHLA CBOEH KH3HH. JTOT KypHAI
ChIlpajl BAKHYI) POJib B IIponaranjie OHOMETPHYECKUX METO/I0B, B CO3/1aHHH aHTJINi-

CKOM HIKOJIbl OMOMETPUKOB



Pa3pa0oTaHHbIe | ATbTOHOM M IHPCOHOM DHOMETPHYECKHE METOb! BOLLIM B
307100 (DOH/ MATeMATHYECKOI CTATHCTHKH.

[TonozkeHue cTano MEHATLCA TOCIe TOro, Kak Obiia 000CHOBAHA meopus Manou
gbibopku. [Tnonepom B 310l odnactn sBuica yueHuk [Tupcona B. T'occer (1876-
1937), onybnukoBaBumii B KypHate «bruomMeTpukay CBOM TPYA MOA MCEBIOHHMOM
«CrorofienTy. JlanbHeiiiee pa3BuTHe TEOPUA MO BHIOOPKH MOMYYMIa B TPyAax
[Tupcona 1 ocodenro P. Gumepa (1890-1962), BHecmero orpoMHbIii BKIaj B 3KO-
JIOTOMETPHKY, 000raTHB €¢ HOBBIMH METOJaMH CTATHCTHYECKOrO aHamu3a. Y/1a4HO
COEMHAA B CBOEM JHLE OHOIOra-dKCIepMMEHTaTopa M MaTeMaTHKA-CTaTHCTHKA,
Ouiep npUBHEC B KOJIOTOMETPUKY HE TOJIBKO HOBBIE METO/Ibl, HO H HOBBIE HJICH.



OH 3271011 OCHOBBI IIAHUPOBAHUA IKCNEPUMEHMOB - TEOPHH, KOTOPAs B HACTOALLEE
BpeMs TOJY4HIIa JAMbHEHIIEe Pa3BUTHE U CTana OTHOCUTEIBHO CAMOCTOATE/IBHBIM
Paz/ieioM HKONOroMeTprKkd. Puiep BB B IKOJIOrOMETPUKY LIE/bIH Pl HOBBIX TEp-
MHHOB U TOHATHI W YOGAUTENBHO M0Ka3ald, YTO IUIAHHPOBAHHE HKCTIPHMEHTOB H
00paboTka MX pe3yabTaToB - 9TO JBE HEPa3pbIBHO CBA3AHHBIC 3a{a4 CTATHCTHYE-
ckoro aHanmu3a. Knmaccuueckue tpy/sl @uuiepa ABHINCH HOBOH BEXOH B HCTOPHH
9KONOrOMeTpukH. OHH JJ0Ka3a/IH, 4TO IKOJIOTOMETPHKA - HE NMPOCTO HACTAB/ICHUE K
HCTIONb30BAHHI0 PA3MYHBIX TEXHHYECKUX MPHUEMOB, PUMEHAEMBIX IPH 00padoTKe
pe3y/IbTaToB HaOMIO/IeHHH, a HeuTo Oonbllee - Hayka, 3aHUMAIONIAACS CTaTHCTHYE-
CKHM aHAIH30M MACCOBBIX AB/ICHHIH B OHOIOTHH.



WUrak, 3K0J0roMeTpuKka B CBOEM HCTOPHYECKOM PAa3BUTHHM MPOLLIA JOITHH H
CJIOKHBIH MYTh - OT YHCTO CJIOBECHOIO ONMUCAHHUA OMOIOTHYeCKUX 0O0BEKTOB K UX H3-
MEpPEHUSM, OT CTATUCTUYECKHUX CBOJOK M TaOJMIl K CTAaTUCTUYECKOMY aHAIU3y Mac-
COBBIX fIBJICHHH. B HCTOpHM 3KOJOTOMETPHKH MOXHO OTMETHTH HECKOIIBKO IMEpPHO-
J10B, WJIH 3TaIOB:

Ilepguviit nepuoo, onucarenvHelid, Oeper cBoe Hauano B XVII cronerun. B 310
BpeMs IIPOMCXOAHUT MEPEX0/] OT CIIOBECHOIO ONMUCAHMSA M IJIEMEHTAPHOI0 KOJIHYECT-
BEHHOI'0 y4eTa OMOJOrHYeCKUX 0OBEKTOB K MX YHMCIOBBIM XapakTepucTukam. U3me-
PEHHS pacCMaTPHUBAKOTCA KaK METO/] HAy4YHOr O MO3HAHHS JKUBOH IIPUPOJILI.

Bmopott nepuod, nayaBumiicsi B nepBoii noaosuHe XIX B., 03HameHOBaH pabo-
taMu A. Kerne. B 310 Bpems 3akinajbIBarOTCs OCHOBBI YKOJIOIOMETPUKH KaK HAyKH,
LIEJIbK) KOTOPOH SABJIAETCS HE ONHMCAHUE ABJICHUH, a X aHAJIN3, HAlIPABJICHHBIN Ha OT-
KPBITHE CTaTHCTUYECKUX 3aKOHOMEPHOCTEH, KOTOpbIe JCHCTBYIOT B c(hepe MacCOBBIX

SIBJICHWH, JKOJIOrOMETPHKY pacCMaTpHBAIOT OJHOBPEMEHHO M KaK HayKy, U KaKk Me-
TOJl HAYYHOTO MO3HAHHS.



Tpemuti nepuod, (opManHCTHYECKHUI, XapaKTepHU3yeTcs BO3HHKHOBEHHEM H
Pa3BHTHEM AHITHHCKOH 9KOJIOrOMeTpHYECKOi Koibl Bo rase ¢ @, ['ansToHoM 1 K.
[lupconoM. B 310 Bpems c037a0T MAaTeMaTHYECKHH ammapar 3KONOrOMETPHKH H

[PeANPUHUMALOT TOMBITKH MPUMEHHTb €ro K H3YYeHHI0 MpoOieMbl Hac/IeCTBEHHO-

CTH H H3MEHYHBOCTH OPraHH3MOB.
Hemsepmoitl nepuod, paupoHankcTHyeckui, HaunHaerca ¢ 1902 r. knaccuye-

CKHMH HccregoBaHuaMu Mor dHCCHA, TOKa3aBIICTO, 4TO B o0nacTi OHOMOrHYECKHX
HCCIIEI0BAHHH EPBOE MECTO A0JUKHO MPUHAUICKATD Ouozor HYCCKOMY SKCIICPUMCH-
Ty, d HC MATCMATHKE. MareMatiueckie MeTo/Ibl JI0KHBI [IPUMCHATHCA KaK BCIIOMO-

raTebHbIN annapat npu 00paboTke IKCepUMEHTAIbHBIX JAHHBIX.



[Iamblu nepuod B pa3BUTHH FKOJOTOMETPHKH OTKPBIBAIOT KiIacCHYECKHE pado-
7 1ol CthrozieHTa 1 P, ®umepa. B 310 BpeMs c031at0TCA OCHOBBI TEOPHH MAJIOH BbI-
OOpKH, TEOPUH IUIAHMPOBAHHA YKCIICPHMEHTOB, BBOAATCA B COJACPKAHHE IKOJIOIO-
METPHKH HOBbIC TEPMHHBI H MOHATHA. Bce 3TH HOBIIECTBA CBA3AHBI C PEBOIOLHUEH B
OMOJIOTHH, ¢ IOMKOH YCTapeBUIMX MPHHLUIIOB H MOHATHI B 001aCTH HCCIE0BATE b
CKO#l paboThl, ¢ ycHIeHHEeM mpolecca MaTeMaTH3auun Ouosnoruu. [Ipoucxoaut Bce
00/1ee 3aMeTHA CTIeUHATH3ALMSA IKOIOTOMETPHKH, IPHMEHEHHS €€ METOJI0B B CaMbIX
Pa3IHYHbIX 001acTAX OMOJIOTHH, MEIMLMHBIL, AHTPONONOTHH H APYTHX CMEXKHBIX
HayKax.



[IpuzHaku u ux kiaccuduranus. HaOnoeHnsa Hajx 3KONOrHIECKHMH 00b-
eKTaMH MIPOBOAATCS 10 T€M WIIM HHBIM IPH3HAKAM, T.€. TAKHM XapaKTepHBIM 0CO-
OEHHOCTAM B CTPOCHHH H (DYHKIHAX, 110 KOTOPHIM MOKHO OTIHYUTB OUH 00BEKT OT
JIpyroro.

[Ipusnax — 310 CBOKCTBO, NIPOABICHHEM KOTOPOTO 0/IHA KAaTeropHs OT/IHYAETCH
oT Apyroii. Konebanus BelMYKHbI MPH3HAKA B NIPe/eNax H3y4aeMOol COBOKYIHOCTH,
Ha3bIBAKOT Bapuayuamu (0T JATHHCKOTO «i3MeHeHHe»). OT/ebHbIe YHCIOBbIE 3Ha-
YEHHUA BapbUPYIOIIEr0 MPU3HAKA HA3BIBAKT Gapuaxmou (0T JATHHCKOTO «pa3iuyH-
MBI»).

Jliobas uBasg CHCTEMa XapaKTepu3yeTcs MHOKECTBOM MPH3HAKOB, KOTOPbIE
OTJIHYAKOTCA PYT OT APYra HE TOJbKO CBOMM BHELIHUM MPOABIECHHEM, HO H KauyecT-
BEHHOI 00YCI0BICHHOCTBI0. Bee OHonorHueckue npu3Haku BapbHPYIOT, HO HE BCE
OHH TO/IAK0TCA HeNOCPeACTBEHHOMY H3MepeHHt0. OTCI0/1a BO3HHKAET Je/IeHUE TIPH-
3HAKOB Ha KAYECTBEHHBIE H KOIHYECTBEHHBIE.



Knaccughukayua npuznakos:

|. KauecmeenHvie — 3TO MPOCTBIE, CTPOTO J€TePMHHHUPOBAHHBIE NPH3HAKH; OHH
HE TOJAJAIOTCS HEMOCPEJCTBEHHOMY H3MEPEHHIO M YUYHMTBIBAIOTCSA MO HATHYHMIO HX
CBOICTB Yy OT/IC/IbHBIX YJIEHOB M3y4yaeMoil rpynmnsl. K HUM OTHOCAT moi, oKpacka u
ap. KauecTBeHHBIE NMPH3HAKH YaCTO MMEKOT TOJBKO JIBA COCTOSHHS, B3aUMOMCKIIIO-
yarouiue Jpyr Apyra.

2. KonuyecmeenHbie — 3T0 MPU3HAKHU, TOAJAIOUINECS HENOCPEJICTBEHHOMY H3-
MEPEHHIO HITH CYETY.

B 3aBHCHMOCTH OT TN y4yeTa HX JeNAT Ha:

a) MEpHBIE - UX BEIHMYHHA MOXKET MPUHHMATh B ONpE/eIeHHBIX npejenax (ot —
710) M00ble YHCIIOBLIE 3HAYEHHUS (HanmpuMep, MPOAYKTHBHOCTh). Takue KOTHYeCTBEH-
Hble TIPH3HAKH MPH YCIOBUH JOCTAaTOYHO TOYHBIX W3MEPEHHI MMEIOT HENpepbIBHOE
pacripe/ie/IieHHe;

0) cueTHBIE - MX YHCIOBBIC 3HAYEHHS BBIPAXKAIOTCA TOJIBKO LIEJIBIMH YHCIIAMH.
OTH KOJMYECTBEHHBIE NMPU3HAKK HMEIOT TOJIBKO JAMCKPETHBIE KIIACChl, HANPHMep, KOIH-
YEeCTBO YEeIlyH Ha ONpe/eNeHHON IUIONIAN Tejia y phl0 WM PeNTHIIHI, KOJTUYECTBO Jie-
MECTKOB y IBETKA M KOJIMYECTBO IIETHHOK Y MbIK WK Drosophila. Takue npepbiBu-
CThIE MIPU3HAKH, HHOT/Ia Ha3bIBAIOT YHCIeHHbIMU. [Ipeanonaraercs, 4To oHM nojBepke-
HbI BIIUSHUIO ()aKTOPOB CPe/IbL.



JKOJIOrHYeCKHe MPH3HAKH MOKHO KIACCH(UUUPOBATL MO-PA3HOMY B 3aBHCHMO-
CTH OT TOTO0, YTO MPHHHMAETCA 3a OCHOBY Kiaccuukarmii. Eci ocHOBY Kraccu(u-
1

KALUH COCTAB/IAET TOT HIH HHOM C1I0CO0 TPYMIUPOBKH SKONOTHYECKHX AHHBIX, TO HX
NPH3HAKH JIENAT HA AIbmepHamugHvie, NOpAOKosble, paH20eble 1 Jp.

[Ipu3Haku, KaK MpaBuII0, BAPBHPYIOTCA MPH H3MEPEHHAX OT 00bEKTa K 00b-
eKTY, H3-32 H3MEHEHHS ()aKTOpOB, ACHCTBYHOMINX Ha 00bekT. Konebanus Benuyu-
HbI OJHOTO H TOTO e pH3HaKa, HabM0aeMble B 00LIel Macce ero YHCIOBBIX 3HaYe-
HUIl Ha3bIBAIOTCA GapuayuaMy, a OTJENbHbIC YHCIOBBIC 3HAYCHHS BAPbUPYHOLIErO
[PH3HAKA IPUHATO HA3bIBATH BAPUAHMAM.



(IZTaTucmqecKaa COBOKYMHOCTB. ['pynma onpezieneHHsIX 00beKTOB COCTABIIA-
€T COB0KYNHOCMb. MHOKECTBO OTHOCHTENBHO OJHOPOJHBIX, HO HHAMBHIYAIbHO
Pa3THYUMBIX €IMHHI, 00bEAUHEHHBIX [ TPYMIOBOTO W3Y4EHHS, HA3BIBAKOT CMd-
MUCIUYECKOU COBOKYRHOCIIbIO.

HaOmtoierns, mpoBouMBIe Hajl HKOIOrHYeCKHMH 00BEKTaMH, MOTYT OXBATHIBATD
BCK) COBOKYIHOCTB /I Tpymmy 00bekToB. B nepBom ciryvae HaOmozeHue Oy/ieT Hazbl-
BATBCA CILIOUHbLM, & BO BTOPOM - BbI00POYHBLM.



CratucTiueckas COBOKYMHOCTb Oa3upyeTcs Ha MPUHIIMIE KaYeCTBEHHOH O/IHO-
POAHOCTH ee cocTaBa. PaznuyaioT reHepanbHy) W BBHIOOPOYHYK) COBOKYMHOCT.
bonbmas rpynna oco0ei, KOTOPHIM HHTEPECYeTC HCCIe10BaTelb, Ha3bIBACTCA 2eHe-
PanbHOU COBOKYNHOCTBIO (HAmpuMep, 3T0 YHCIO 0CO0€H, COCTABMSAIOMMX MOMYJis-
ui0). [ u3ydeHusi reHepaisbHOH COBOKYIMHOCTH COCTAB/AKT BBIOOPOUHYIO COBO-
KynHocTb. BeiOopka — 310 oToOpanHas s uccnefoBanus rpynmna ocodeit. Beibopka
OZIHOpOJHA M, 0OBIMHO, BCErJa MEHbIIE FeHepaIbHOH COBOKYMHOCTH. BriOOpouHas
COBOKYIHOCTb J0JDKHA OBITh Penpe3eHTaTHBHOM, T.€. OHA J0JKHA MPABHIIBHO Xapak-
TepH30BaTh I'€HEPANbHYI0 COBOKYIHOCTh. Penpe3eHTaTHBHOCTh JOCTHTaeTCs MpPHH-
LIUTIOM CJTy4aiftHOro 0TOOpa WIEHOB reHepaIbHOM COBOKYITHOCTH B BEIOOPKY.

CrarucTHyecKast COBOKYIHOCTb MOKET COCTOATh HE TOJBKO W3 aMOP(HOH Macchl
OZIHOPOJHBIX 00BEKTOB, HO M M3 Pa3HBIX M0 COCTaBY, HO BHYTPEHHE OJHOPOIHBIX
rpyni, 00beJUHEHHBIX B OTHOLICHUH TPHHATHIX B OINBITE YCIOBHIi /1 COBMECTHOI

CTATHCTHYECKOH o6pa6oncn. B Takux ClIy4asaX COBOKYITHOCTb HCXOJHBIX JIdHHBIX Ha-
3BIBACTCA cmamucmu4eCckumM KOMRIEKCOM.



Jlumepamypa:

Ocnosnasd — | [6-88]; 2 [1.1-11-78]; 3 [14-17].

JlononuutensHas — 3 [9-24]; 5 [8-16].

KonmpoavHbie gonpoci:

|. Hayka MeTposiorus, 0coOCHHOCTH HayKH, IPEAMET H 00BEKT H3YUeHHH.,
2. IK0JIOroMeTpHKa; HCTOPHYECKas CTIPaBKa.

3. [lpu3naku: k1accu(uKkauus u 0COOEHHOCTH.

4, Jlaiite onpe/ieieHHe CTATHCTHYECKOH COBOKYIHOCTH

5.CocTaB CTATHCTHYECKOrO KOMILIEKCA.









