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PA3JIEJI 1. CTATUCTUYECKOE HABJIIOJAEHUE

1.1. OcHOBHBbIE IOHATHSA U (POPMBI CTATHCTHYECKOTO HAOIIOAEHUS

Besikoe cratuctuueckoe HcCCleOBaHUE JETUTCS Ha TPU TOCIEIOBATEIbHBIX IJTama:
CTATUCTUYECKOE HAONIOJICHUE, CBOJIKA M T'PYNIIUPOBKA MATEPHAIIOB, MOJTYUYECHHBIX B pe3yIbTaTe
HAOJIIOJICHUS; BBIYHCICHUE OO0OONIAOIINX IIOKa3aTeseii, BCECTOPOHHE XapaKTePU3YIOIIUX
M3y4yaeMoe SIBJICHUE U UX aHAJIU3.

Takum o0Opa3om, crarucrtudeckoe HaOmwomaeHue (CH) sBisieTcss  UCXOAHBIM ATAIoOM
CTATUCTUYECKOTO HCCIEAOBAaHUS W COCTOUT B IUIAHOMEPHOM, HAay4YHO-OPTaHH30BAaHHOM
COOMpaHUHM MAacCOBBIX JAaHHBIX O SIBICHHSX M Tpolieccax oOmecTtBeHHOH xu3Hu. Lensio CH
SIBJISIETCSl PETUCTPAIUSl DJIEMEHTOB, COCTABJIIIONIMX M3y4aeMOE€ MacCOBOE SIBJIEHUE, 10 3apaHee
YCTaHOBJICHHBIM HamOoOJee CYIIECTBEHHBIM MpU3HAKaM. JTo o3HayaeT, uro CH momkHO OBITH
OpPraHMU30BaHO KaK MJIaHOMEPHOE, MaCCOBOE U CHCTEMAaTUUECKOE.

I[l1aHOMEPHOCTh CTAaTUCTUYECKOTO HAONIONCHUSI 3aKII0YaeTcss B TOM, YTO OHO
MOJTOTaBIMBACTCSI U OCYIIECTBISIETCS IO 3apaHee MOJAPOOHO  pa3pabOTaHHOMY IUIaHY |
porpaMmMe, KOTOPbIe OXBAaThIBAIOT BCE BOMPOCHI METOJIOJIOTHH, OPTraHU3aIlMU U TEXHUKU cOOpa
nHpopMmanuu. B mporpaMMHO-METOAOOTUYECKYIO YacTh IJIaHA CTATUCTUYECKOTO HAOIIOACHHS
BKJTFOYAIOTCSI BOTIPOCHI OMPEEICHUS 1N, 00beKTa HAONIOMCHUS, €AUHUIBI HAOMIONCHUS W
€IMHUIBI COBOKYITHOCTH.

OOBEKTOM  CTATUCTUYECKOTO  HAONIOJACHUS  HA3bIBAETCS  COBOKYMHOCTh  €IMHUI]
M3y4aeMOTO SIBJICHHSI, TIOJICKAITUX CTATUCTUYECKOMY M3YUEHUIO (COBOKYITHOCTh MPEANPUSATHH,
JIUI, Mara3uHoB, (ePMEPCKUX XO3SICTB U JIp.).

Enununieli HaOMIONCHUS HA3bIBACTCS IIEPBUYHAS sSYEHKa COBOKYIMHOCTH, KOTOpas
SIBJIIETCS UCTOYHUKOM MH(POPMAIIHUH.

EnuHuiieli cOBOKYIMTHOCTH Ha3bIBACTCS DJIEMEHT €IUHMIIEI HAOIFOJICHNS, CITY)KAI[Mid OCHOBOM
cuera 1 00JIaJaoIIMi MTPU3HAKAMH, T10JUISKAIIMMH PETUCTPALIHK.

Kaxnas enununa HaOMIOACHUS U €UHHIIA COBOKYIHOCTH JIOJDKHBI XapaKTEpPHU30BaThCS
COBOKYITHOCTbBIO IIPU3HAKOB, KOTOPHIE MO (POpME U COACPIKAHUIO ACIATCS HA KOIUYEeCEeH Hble, T.
€. BbIpaarouigecss 4ucioMm (Bo3pacT, 3apaboTHas Mmiata W T. 1.) U ampubymuemvie,
XapaKTepU3yIOIIe KadyeCTBEHHOE COCTOSHME JIaHHOTO  SIBIIGHUS U HE  UMEIOLIHe
KOJIMYECTBEHHOT'0 BbIpa)KeHUs (I0JI, CIeUalIbHOCTh, 00pa3oBaHue u 1p.). B cBoro ouepenp u Te
U JApyrue MOryT ObITh (hakmopHuiMu, T. €. XapaKTePU3YIOIUMHU YCIOBUS, ONIPEAEISIONINE pa3Mep
TOTO WM HWHOTO SBJICHUS, U pe3)IbmMamuHbiMu, SBISIOIMIUMUCA PE3yAbTaTOM JACHCTBUA
(akTOPHBIX MPU3HAKOB (HAIPpUMEp, CTaX padOThl — (PaKTOPHBIN MPU3HAK, TPOU3BOIUTEIBHOCTh
TpyJa — pe3ylbTaTUBHBIN MPU3HAK).

MaccoBblii XapakTep CTaTUCTUYECKOTO HAONIO/IEHUSI 03HAYAET, YTO OHO OPraHM30BAHO
Y HaAmpaBJIEHO Ha OXBaT BO3MOKHO OOJIBLIET0, MacCOBOTO YMCIA CIy4aeB MPOSBICHHS JTaHHOTO
SIBJICHUS WM TIpoliecca

CHCTeMATHYHOCTh CTAaTUCTUYECKOTO HAOMIOACHUS] OMpeNeNnseTcs TeM, YTO OHO
MIPOU3BOJIUTCS HE CTUXHIHO, a PEryIsSPHO WU HETIPEPHIBHO.

Cratuctuueckoe HaONIOIEHUE OCYIIECTBISIETCS B IBYX GopMax: MyTeM MpeICTaBICHUS
OTUETHOCTH U TPOBEICHHUS CIHEIHAIBHO OPraHW30BaHHOTO CTAaTHCTUYECKOTO HaOIIOACHMUS,
npudeM ocHOBHOM ¢opmoii CH siBrisieTcs: mpeicTaBiIeHHEe OTYETHOCTH.

1. 2. Buasl 1 crmoco0bI CTATHCTHYECKOT'0 HAOTIONeHHS
Cratuctrueckoe HaONIOEHWE pa3IUyYaeTcss MO BHAaM M crocobam mpoBeneHus. Ux
MOXKHO KJIacCU(PUIIMPOBATH CIEAYIOIINM CIIOCOO0OM:
|. Tlo cTemnenu oxBaTa eIMHUIL UCCIIETYEMOI COBOKYITHOCTH.
ITo atomy knaccuduxarmonnomy npusHaky CH mopasaensiercs Ha 1Ba croco0a:



1. CunonmtHoe HaOIIOJICHUE, T.€. KOTJIa OXBATHIBAIOTCS BCE €IUHUIIBI COBOKYIMHOCTH (Hampumep,
MIEPETHCh HACEICHHUS, TEKYIAsi OTYETHOCTh MIPEIIPHUSITHH ).
2. HecmyomHoe (YacTU4HOE) HAOMIOJEHHWE — OOCIIEeIOBAaHMEM OXBATBHIBACTCS OIpEACTICHHAs
YacTh M3y4aeMOW COBOKYMHOCTH. HecruiomHoe HaOnrofeHue 3aHUMAeT OYeHb BXHOE MECTO B
CTaTHCTUKE U MOJIPA3/CIIICTCs Ha CICAYIONINE BUIBL:
a) Memoo 0CHO8HO20 maccusa (HAOIOIeHNEe HanboJIee BAKHBIX OOBEKTOB) 3aKIIFOUACTCS B TOM,
9TO OOCIETOBAHHIO IMOJBEPracTcs Ta YacTh COBOKYIHOCTH, Y KOTOPOW BEJIMYMHA U3y4aeMOTO
MpHU3HAKa SIBIIICTCS OMNpeAeNsionieii Bo BceM oObeMe. Hampumep, orciexuBaHus oObeMa
peaym3anuy U JUHAMUKH I1eH Ha KOJIXO3HBIX pbIHKax B Poccwm mpoBommmmck B 264 KpYITHBIX
ropojax, CoCTaBJsoUIMX MeHee 5% Bcex ropoJioB, HO B KOTOpBIX IpokuBaio Oonee 50% Bcero
TOPOJICKOTO HACEJICHHSI.
0) MoHoepaguueckoe HabarOeHue COCTOUT B MOAPOOHOM OMHCAHUU HEOOJIBIIOTO YWCia WU
OTJIENBHBIX EIAWHHII COBOKYITHOCTH  (omucaHue paboThl TEpPEOBOTO WM  OTCTAFOIIETO
MPEANPUATHS U T. 11.);
B) CYTb AHKEMHO20 610a HECTJIOLUTHOTO HAOIIOIEHNUS 3aKIII0YAETCs B PacChlIKE U COOpE aHKET;
I') CIy4ailHbIi 0TOODP OINPENETIEHHOr0 KOJMYECTBA €IMHMIL U3 COBOKYIMHOCTH (BBIOOPOYHBII METON).
B cBOI0O 0Uepestb 0H MOKET BBITTOJIHITHCS CIICAYIOIIUMH CIIOCOOaMH:
® IPU  COOCMBEHHO-CAYHAUHOM O0mbope, OTOOP EAWHUI] JUIsi BBIOOPOYHON COBOKYMHOCTH
OCYIIIECTBIISIETCS CIy4allHBIM 00pa3oM 10 XpeOuto;
® CYITHOCTh MeXAHUYeCcKko20 omOopa COCTOMT B TOM, YTO €JAWHUIBI M3y9aeMO COBOKYITHOCTH
MPEIBAPUTEIIEHO PACIIOJIaralOT B OMNpPEACTICHHOM Topske (HampuMep, MO BO3PACTAHUIO HIIH
yOBIBaHHIO), a TMOTOM MEXaHWYECKUM ITyTeM BBIOMPAIOT HEOOXOJWMOE KOJIMYECTBO EIMHUIL
(mampumep, 0epyT Kaxayro 4-10, Kaxayro 10-10 equHuIy u mp.);
® Munoa0cUYecKomMy omoopy TPENIIeCTBYET paclpeieieHle eIMHUI U3y4aeMOl COBOKYITHOCTH
Ha TCPYNIbI 10 TUIIMYHOMY IPU3HAKY, 3aT€M BHYTPH Ka)JIOH IPYyMIbl MPOBOJUTCS TOT WA UHON
0TO0p (COOCTBEHHO-CITyYaliHBIN, MEXaHUYCCKUI WITH JIFOOOU IPYroi);
® ceputinblll ombop TpeanoiaraeT o0pa3oBaHue BHIOOPOUYHON COBOKYIMHOCTH HE U3 OTIENbHBIX
€IMHHUI, a W3 LEeJbIX CEepul, MpPUYEeM CEpUU BHIOMPAIOTCS IMYTEM MEXaHHUYECKOro WU
cOoOCTBEHHO-CITy4aifHOTO 0TOOPA, @ BHYTPU KaXKJOW CepUH MPOBOIUTCS CILUIOIIHOE HAOMIOIEHHUE.
Bce cnioco6bl cimydaitHOTO 0TOOpa MOTYT BBIMOJIHATHCS 110 ABYM CXEMaM:
— TIOBTOPHBIN OTOOpP (CXeMa BO3BPAIEHHOTO I1apa) — MOcje BHIOOpa KaAKOW-IMOO0 €IMHHUIIBI OHA
BHOBb BO3BPAIIIAE€TCS B UCXOJHYIO COBOKYITHOCTh U MOKET OBITh BbIOpaHa CHOBA;
— OecroBTOPHBIM O0TOOpP (CcxXeMa HEBO3BPAIICHHOIO IIapa) — OTOOpaHHAs eAuHUIla OOpaTHO B
COBOKYITHOCTb HE BO3BpAIllAE€TCS U HE MOKET ObITh BhIOpaHa CHOBA.

II. B 3aBUCMMOCTH OT BPEMEHH CTaTUCTHUYECKOE HAOIIOIEHUE MOXKET OBITH HEIIPEPHIBHBIM
(TeKyIIM), MePUOJMUYECKUM U €IMHOBPEMEHHBIM.
1. HenpepblBHBIM WM TEKyUIUM HaOIIOACHUEM Ha3bIBae€TCS TaKoe, KOTOPOE MPOBOIAUTCS
HEMpPEepBhIBHO, MO Mepe BO3HUKHOBEHHUS SIBJICHWW, HANpUMEp, Y4eT BBIMYCKa MPOAYKIUU Ha
MIPEeANPUSITHH;
2. Ecnu nHaOnrofeHue MPOBOIUTCS uepe3 OINpe/eieHHbIE MPOMEXYTKH BpPEMEHH, TO OHO
Ha3bIBAETCS MEPUOJUYECKUM (Ceccus B By3ax);
3. EnunoBpeMeHnHoe HaOIIOZEHHE MPOBOJIUTCS MO MEpe HEOOXOAWMOCTH, HANpUMED, MEePENUCh
HaCEJICHUSI.

YcTaHoBlleHHE BpeMEHU HaAOMIOJCHUS SBISETCS OYEHb BAXKHBIM, MU B CTAaTUCTHKE
pa3nu4arT, 00bEKTUBHOE U CYOBEKTUBHOE BPEMsI U KPUTHUECKUIT MOMEHT.

OOBEKTUBHBIM BPEMEHEM HA3bIBACTCS BPEMsI, K KOTOPOMY OTHOCSTCS TAaHHBIE HAOIIOICHHS.
OHo xapakTepu3yeT TOT MOMEHT WJIH TIEPHOJ BPEMEHH, 10 COCTOSTHHIO Ha KOTOPBI ObUTH COOpaHbI U
3aperuCTpUpPOBaHbI JaHHbIe. Hampumep, TaHHBIE O BBITYCKE MPOAYKIINH, pa3Mepax MOTpeOIeHUs U T.




1. MOYKHO TIOJIyYUTbh TOJBKO 3a ONpeeeHHbIH rneproja. CBeaeHHs e O YMCICHHOCTH HaCeJeHUs,
qucIie OOJILHUYHBIX KOEK H T. 1. MOYKHO cOOpaTh TOJIBKO IO COCTOSIHUIO Ha OTPE/ICTICHHYO /IaTy.

Ecnu HaGmoieHre mpuypoueHo K ONpeIeIeHHOMY MOMEHTY, TO STOT MOMEHT Ha3bIBAETCS
KPpUTHYCCKUM.

CyOBbeKTUBHOE BpeMsi HaOJIOJICHUS — 9TO BpeMsl IIPOM3BOICTBA HAOIOACHNS, T.€. TIEPHOJI, B
TEUEHHE KOTOPOTO TIPOBOJMTCS PETHCTPALUsl E€IWHHI] COBOKYIMHOCTH. B memsix obecrieueHus
TOYHOCTH HAOMIOAEHHsI CYOBEKTMBHOE BpEMS JIOJDKHO HM3MEPATHCS BO3MOXHO OoJiee KOPOTKUM
IEpuoaA0oM. Korz[a Ha6J'IIO[[eHI/Ie OCHOBAHO Ha HAOKYMCHTAJIBHBIX JAHHBIX, JIATCIBHOCTH
CY6’I)GKTI/IBHOFO BPEMCHH HC UMCCT 3HAUCHUI.

II1. B 3aBUCHMOCTH OT UICTOYHUKOB COOMPAEMBIX TaHHBIX PA3INYAIOT:
4) HenocpencTBeHHOE HAOMIOCHHE, T.€. HAOIIONCHHE JIMYHO PETUCTPAaTOpOM — CHSTHE
TOBApHBIX OCTATKOB, U3y4YE€HUE U 3aMep HOPM BPEMEHU U T. II.;
5) JokyMeHTaabHOE HAOIIOICHHE, KOT 1A UCTIONB3YIOTCS PAa3IMYHOTO POJia TIOKYMEHTBI,
6) HalGmronenue 0a3upyercs Ha OMpoce 3aMHTEPECOBAHHBIX JIUI] U MOJyYeHHE JaHHBIX B (opMme
OTBETOB.

IV. Ilo ciocoby opranuzaruu HaOIIOICHUS Pa3IMYaIOT:
1) HaGmonenue, 3akiroyarorieecss B 00pabOTKE OTYETHBIX JaHHBIX — OTYETHOCTh, HambOOJee
pacmpoCTpaHeH B MPAKTUKE PAOOTHI.
2) DKCOENUIMOHHBIA CIOC00 — K KaKIOH €IMHHUIIE COBOKYIMHOCTH TOCBIIAETCS CHEIHAIbHOE
JIUII0, KOTOPOE B COOTBETCTBYIOMIUX (POpMYIsipax (GUKCUPYET HEOOXOTUMBIE CBEICHUS;
3) CamoperucTpalwst — 3aroJHEHHUE CIIeNHATbHO BBIIAHHBIX OJIAHKOB;
4) AHKeTHBIH c0c00 — pacchUIKa aHKET M UX 00padoTKa.

Hanbonee pacnpoctpaneHHoil (QOpMON CTaTUCTUYECKOTO HAONIOACHHS  SIBISETCS
Mpe/ICTaBJIeHHe OTYETHOCTH. BHIBI CTaTUCTUYECKOW OTYETHOCTU JENATCS Ha THUIOBYIO U
CHEIHMATM3UPOBAHHYIO; IO TEPUOJUYHOCTH  PA3IMYalOT HEJCNbHYI0, JABYXHEAEIbHYIO,
MECSYHYIO, KBapTAIbHYIO U TOJOBYIO OTUYETHOCTb; B 3aBUCHMOCTH OT YCTaHOBJIEHHOTO MOPsIKa
MPOXOKJACHHUST OTYETHOCTh JCIUTCA Ha IEHTPAIM30BaHHYIO (HanboJiee paclpoCTpaHEHHYIO) U
JELIEHTPAIU30BaHHYIO.

Pernenne THNOBLIX 3a7a4.

3agaua 1. Ha 3aBojae BemeTcs y4eT BBITIOJHEHHS HOPM BBIPAOOTKH. YKAKUTE BHUJIBI
HaOIIOZCHUS TI0 BPEMEHHU IIPOBEICHHMSI, OXBATy €IMHUI] COBOKYITHOCTH M HCTOYHHKA JaHHBIX.

3anaua 2. [IpoBeneHo oOcaeaoBaHNE YacTH IIKOJIBHBIX Oy(eToB B ropojie. YKaKUTe BU
HaOIIOACHUS IO CTEIICHH OXBaTa SIUHUIL U CIIOCO0Y MTPOBEICHHUS.

3agaua 3. IlepBas Bcecoro3nas mnepenuch HaceneHus 1926 r. mpoBoauiace 1O
cocTostHUIO Ha 12 4. Houm ¢ 16 Ha 17 nexaOps U mpoJoJKajack B TOpojax 7 JHEH, a B CENbCKOM
MecTHOCTU — 14 nHeil. YkaxuTe 0O0beKTUBHOE U CYOBEKTUBHOE BPEMS U KPUTHUYECKUI MOMEHT
HaOJIFOICHUS.

3agaua 4. Cpok npeacTaBiIeHUs TOJ0BBIX 0T4eTOB 3a 1995 rox — 1-25 suBaps 1996 r.
YkaxuTte 00beKTUBHOE U CYObEKTUBHOE BpeMs U KPUTUUECKUHA MOMEHT HAOIOICHUSI.

3amaua 5. [IpoBoauTcs mepenuch XyI0KECTBEHHON JUTEpaTyphl B OHOIMOTEKaX OOIaCTH.
YkaxuTe 00beKT, SAUHUILY HAOTIOACHHS U €JMHUILY COBOKYTHOCTH.



1.3. Omndxu Ha0/I01eHNs U UX KOHTPOJIb

OmubOKoi Ha3pIBACTCS PACXOXKACHUE MEXKAY Pe3yIbTaTOM HAONIONEHHUS M HCTUHHBIM
3HAQ4EHHUEM UCCIIElYEMOU BEJIMYMHBI.

Bce ommOku cTaTuCTHUECKOTO HAOIIOAEHUS MOKHO KJIACCH(PUIIMPOBATH!
1. Tlo xapakTepy ommooK:
a) cayuatiHble OMMOKH, KOTOpPBIC BBI3BIBAIOTCS CAMBIMH pa3HBIMH TNPHYMHAMH. Tak Kak
HCKa)KEHUE MOXET OBITh KaK B Ty, TaK U B APYI'YIO CTOPOHY, TO CIy4ailHbIe OIIUOKH MOTYT HE
OYE€Hb BJIMATH HAa OOLINI pe3ybTarT;
0) cucmemamuyeckue OMMOKU, KOTOPbIE MCKAaXAIOT SIBIICHUE TOJBKO B OJHY CTOPOHY Oojee
OMacHBl M, KAaK IPaBHWJIO, BBI3BIBAIOTCS JICHCTBHEM CHCTEMAaTH4ecKoro (akropa (Hampumep,
TATOTEHHE K KPYyIJIbIM LU(ppaM BHOCUT OOJBIIME OCIOKHEHUS NpHU COOMpaHHM CBEJIEHUH O
BO3pAacTe HACEICHMUS).
2. Tlo cTanuy BO3HUKHOBEHHUSL:
a) owUOKU pecucmpayuil;
0) owubKu npu no02omoexke OaHHbLIX K 00pabomke;
B) owubKu npu obpabomxe.
3. 1o npuyrHaM BOSHUKHOBEHHS:
a) CBOMCTBEHHBIE TOJBKO BBIOOPOUYHOMY METOJY U CBSI3aHHBIE C HEMPABUIBHBIM BBIOOPOM YacTH
COBOKYIMHOCTH OLIMOKH PETPE3eHTATUBHOCTH (TIPECTaBUTEIBHOCTH);
0) HempeaHaMepeHHbIe OMIMOKM, COBEPILAIOTCS HEYMBILIUICHHO, HENpEeIHAMEPEHHO, T. €. He
MMEIOT LENIbI0 UCKA3UTh PE3Yy/bTaThl HAOIIOACHNUS;
B) MpeAHaMepeHHbIEe OITMOKH BO3HUKAIOT B PE3YJbTAaTe YMBIIUIEHHOTO HCKakeHus gakToB. Bee
IIpEeJHAMEPEHHBIE OIINOKHU SBISIOTCS CUCTEMATHUYECKUMM.

Jlns uckimroueHus: OomMOOK CTaTUCTUYECKHUE JAHHBIE MPOBEPSIOTCA apU(PMETUYECKUM U
JIOTUYECKUM KOHTPOJIEM.

JIornyeckuii KOHTPOJIb COCTOUT B COIIOCTABJIEHUH OTBETOB Ha B3aMMOCBSI3aHHBIE MEXIY
c000¥i BOITPOCHI IPOTPaMMbl HAOTIOACHHUS.

CyerHbli M apudMETHYECKMH KOHTPOJb CBOAMTCS K IPOBEpPKE OOMIMX U TPYMIOBBIX
U(POBBIX UTOTOB U CONOCTABJIEHUH; 3a/1a4a €ro — OOHApYKUTh U MCIPaBUTh HEBEPHbIE UTOTU
YHCIIOBBIX IIOKA3aTeNeH.

Pernenne THNOBLIX 32124

3agaua 1. B cBoaky 3aBoja O BBINYCKE NPOIYKIMU 3a (eBpajdb Obla BKIIOYCHA H
MPOAYKIIMS, BBITIyIIEHHass | U 2 mapTa. YKaXuTe XapakTep AOIMYIICHHON OMMOKK U TMPUYHUHBI
BO3HUKHOBEHUS.

3agaua 2. B mepenucHOM JIMCTE 3amUcaHo: «JIeT-, MecsaieB — 11» Bmecto «wier — 11,
MECSILEB-». YKKUTE XapaKTep U IPUYUHY OLIHUOKH.

3apauya 3. [IpoBeauTe JIOTHYECKUH KOHTPOJIb MPABUIBHOCTH 3aIIOJIHEHUS MEPEHUCHOTO
mucta Beecorosnoit nmepenucu HaceneHuss 1970 r. B oTBerax Ha Kakue BOMPOCHI JOMYIIEHBI
omInoxu?



PA3JIEJ 2. CBOAKA U I'PYIIIIMPOBKA CTATUCTHYECKUX JAHHbIX

2.1. Ceoaka u rpynnupoBka. Buasl rpynnuposok

B pesymbrare CTaTHCTUYECKOrO HAOMIOACHUS MOJYYalOT CBEICHHS O KaKIOW CIMHUIIC
COBOKYITHOCTH B OTAEIHFHOCTU. UTOOBI Ha OCHOBE ATHX JIAHHBIX CHENaTh ONpEIeTICHHBIE BBIBOJIBI,
HEOOXOIMMO TIPOBECTH CBOJAKY TIOJIy4EHHBIX MAaTEpPHUANIOB, T.€. B Y3KOM CMBICIE CBOJIKA — 3TO
II0JICYET WJIU [10/IBEICHUE UTOTOB.

Opnako B 6o0Jiee MHUPOKOM CMBICTIE MO/ CTATHCTUYECKON CBOIAKOW MOHUMAIOT CIIOXKHYIO
Omepanuio HaydHOH oOpaOOTKM NEPBUYHBIX CTATUCTUYECKUX JAHHBIX, KOTOpas BKJOYAeT
IPYNIUPOBKY Marepuaia, pa3paboTKy CUCTEMbI IOKa3aTesel s XapaKTepUCTUKU TUIIMYHBIX
IpyNI U NOATPYII, MojcyeT (MOoABEACHNE) UTOTOB MO IpyMIaM U M0 COBOKYITHOCTH B IIEJIOM U
n300pakeHne CrpyNIUpPOBAHHBIX JAHHBIX B BUJIE CTATUCTUYECKUX TaOIHII.

CraTtuctuyeckas IpyniyupoBKa — pacujeHeHHe oOLIell COBOKYIMHOCTH €IMHUIL 110 OJHOMY
WM HECKOJBKUM CYIECTBEHHBIM IMPU3HAKaM Ha OJIHOPOJHbBIE TPYIIbI, Pa3Inyaroluecs: MexXI1y
co0oif B Ka4eCTBEHHOM M KOJMYECTBEHHOM OTHOILIEHUM M TO3BOJISIIOIIME BBIAEIUTH COLMAIBHO-
SKOHOMHUYECKUE THUIbI, U3yYUTh CTPYKTYpPY COBOKYIHOCTH WJIM MPOAHAIM3UPOBATH CBS3H MEKITY
OTJENbHBIMU TMpHU3HAKaMH. ['pynnupoBka MPOBOAUTCS TOJNBKO Ui IeNieil KOHKPETHOTO
UCCIIEZIOBaHMUSL.

B cootBercTBUM € pemaeMbIMH 33jJadyaMd BC€ TPYNIHUPOBKU MOJAPA3IENAIOTCA Ha
TUIIOJIOTUYECKUE, CTPYKTYPHBIE 1 aHAJTUTHYECKHUE.
l.PacusieHeHHEe pa3HOPOJHOM COBOKYITHOCTM Ha KayeCTBEHHBIE OJHOPOJHBIE TPYIIIIHI,
BbIJIEJIEHUE KA4YE€CTBEHHO OJHOPOTHBIX SKOHOMHYECKHUX TPYNI WJIA THUIOB OOIIECTBEHHBIX
SBJICHUH OCYILIECTBIIAETCS IPH OMOIIY THIOJOTH4eCKHX IPYNIUPOBOK.

Tabmuma 2.1
PacnpenesieHue npomMbllLJIEHHOH MPOAYKIMHU, IPOU3BEEHHOI B pa3jin4HbIX ¢Gopmax
X03SIlICTBOBAHMS 32 OTYETHBIH MEePUOI

['pynmer npennpusTyii mo popmam O0beM IPOTYKITUH, [IpoueHT K uTOTY
XO3SICTBOBAHMS MJIpII. PYO.
I'ocynapcTBeHHBIE, ¢ TPAAUIIMOHHBIMHA 405,0 89,20
METOJaMH yIIpaBJICHUS
ApeHiHbIe 19,0 4,19
KoonepaTuBHbie 30,0 6,61
Uroro: 454.0 100,00

IIpuBeneHHbBIE HAaHHBIE XapaKTEPU3YIOT COLUAIBHO-3KOHOMUYECKHM COCTaB IIPOMBIIIICHHON
IPOAYKIHMH (BbIEIEHBI TUIIBI SBJICHUS), a TAK)KE CBUAETEILCTBYIOT O BO3HUKIIUX B MOCIIEAHEE
BpeMsl HOBBIX (popMax X03HCTBOBAHHUS.

2.I'pynnupoBKa, 1eNb KOTOPOM  PACWIEHEHHWE COBOKYNIHOCTM €IMHUI] Ha TpYIIIHI,
XapaKTEpU3YyIOLUEe CTPYKTYpPy II0 OIPENEICHHBIM IPU3HAKaM, HAa3bIBACTCA CTPYKTYPHOM
rpynnupoBKoOM.

IIpuBenennas B Tabn. 2.2 TrpymnmupoBKa, COJACPKHUT CUCTEMY IIOKazaTelnel,
XApaKTEPU3YIOLUX CTPYKTYPY H3Y4aeMOM COBOKYIIHOCTH IO psdy IIPU3HAKOB, a TaKxkKe
KOHIICHTPALMIO TOProBO-3aKyIIOYHOIO MPOLECCa, HAIICAIErO0 CBOC BBIPAXKEHUE B YKPYITHEHUU
Mara3vHOB IO BEJIMYMHE TOBApOOOOPOTA.



Tabnuna 2.2
I'pynnupoBka TOProBuIx NpeANpHUATHII paiioHa 1o 00beMy TOBapoodopoTa
(B poLEHTAX K UTOIY)

['pynmnbl MarasuHoB 1o 00beMy Yucno Posnnunsi Toprosas
TOBapoo0OPOTA, THIC. P. MarasuHOB TOBapOOOOPOT ouanb

1o 1700 21,87 11,22 18,05

1700 - 2000 28,13 19,04 21,38

2000 - 3000 21,87 20,0 19,08

3000 - 4200 15,63 22,23 19,47

cBbime 4200 12,5 27,51 22,02

NTOI'O: 100,00 100,00 100,00

3.I'pynnupoBka, LEeIbI0 KOTOPOH SIBISIETCS YCTAHOBJIEHUE B3aMMOCBS3EM MEXIy HU3y4aeMbIMU
SIBJICHUSIMH, Ha3bIBACTCS aHAJMTHYecKOM. IIpuMepoM aHamMTUYECKOM TIPYNIUPOBKA MOTYT
CILY’)KUTb JaHHbIE Tabm.2.3.

Tabmuma 2.3
3aBHCHMMOCTH YPOKAHHOCTH 3€PHOBBIX KYJbTYP OT KOJHYECTBA BHECEHHBIX
y100peHuii 1o rpymnime coBXo30B

KonndecTBO BHECEHHBIX Yucno coBx030B CpenHsist ypoKaitHOCTh 110
ynobpenuit, %o OT HOPMBI rpymmne, 11/ ra
1o 30 2 20,2
30-50 5) 21,8
50 - 80 8 25,6
80 - 100 14 30,3
UTOI'O 29 26,8

JlaHHBIE MMOKA3bIBAIOT, YTO YBEIMYCHUE KOJMYECTBA BHECCHHBIX YA00peHuid ((hakTopHBIH
NpPHU3HAK) TPUBOJUT TMPU TPOYUX PABHBIX YCIOBHSX K TOBBIIICHUIO YpPOXKaWHOCTH
(pe3yabTaTUBHBIN NMPU3HAK).

2.2. 'pynnupoBoYHbIe NPU3HAKHU

[Ipu3Haku B CTaTUCTUKE — 3TO CBOWCTBA, XapaKTepHbIe YEPThl WA OCOOCHHOCTH
SIBJICHUM, KOTOPhIE MOKHO BBIPA3HUTh PSAJIOM CTATUCTUYECKUX BeNU4YuH. [Ipr3HaKu, MonoKeHHbIe
B OCHOBaHHUE TPYNIUPOBKHU, HA3BIBAIOTCS TPYIIUPOBOYHBIMHU.

['pynnupoBKku 10 OJHOMY MPU3HAKY Ha3bIBalOTCA npocmuimu. Koraa xe A BbLACTICHUS
rpynn O6epyrcs 1Ba Ooliee MpU3HAaKa, T. €. TPYIIbI, 00pa3oBaHHbIE MO OAHOMY IPU3HAKY,
MOAPA3JENAIOTCS Ha MOJATPYIIBI M0 APYroMy, a MOJyY€HHBIE B Pe3yJabTaTe STOTO MOATPYIIIbI
MOAPA3JENAIOTCS (KaX1as B OTACIBHOCTH) €llle Ha MOATPYMIbBI U T. 1., TO TaKHe TPYMIUPOBKU
Ha3bIBAKOTCA KOM6MHQZ4MOHHblMu.

Paznuuaror  yeThlpe  BUAA  TIPYNIUPOBOUYHBIX  MPHU3HAKOB: aTpuOyTUBHEIE,

KOJIMYECTBEHHBIE, MPU3HAKU NMPOCTPAHCTBA U IPU3HAKU BPEMEHHU.
2. ATpuOYyTMBHBIM Ha3bIBaeTCAd MPHU3HAK, KOTOPBIM XapaKTepU3yeT CBOMCTBO, KaueCTBO
JAHHOTO SBJICHMSI M HE MMEET KOJMYECTBEHHOro BblpaxkeHusd. [lpum rpynnupoBke 110
aTpuOyTUBHBIM (KaueCTBEHHBIM) IMPHU3HAKAM CTATUCTHYECKas COBOKYMHOCTH pa3OuBaeTcs Ha
CTOJIBKO TPYIIN, CKOJBKO Pa3HOBUJIHOCTEH MMeeT Mpu3HaK (IO MOJIy - Ha JBE TPYMIbI, IO
HallMOHAJILHOMY COCTAaBY - Ha CTOJIBKO T'PYIII, CKOJIBKO UMEETCS] HAMOHAJIbHOCTEN U T.J1.).
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Pa3HOBUIHOCTBIO aTpUOYTHUBHBIX TPU3HAKOB SIBISIIOTCS A/lbMepHAmueHvle, T.€. TaKue
IIPU3HAKH, KOTOPBIMM OJHM €IMHUIBI COBOKYIHOCTH oOnajnaroT, a Apyrue — Her. Hampumep,
OJTHU paOOTHUKM UMEIOT BhICIIee 00pa3oBaHue, a IPYrue He UMEIOT U T. JI.

3. Kosim4ecTBeHHbIM Ha3bIBACTCS MPU3HAK, XapaKTEPU3YIOIIUNA pa3Mephl, BETHUUHY H3ydaeMOi
COBOKYIHOCTH U JAIOIIMM BO3MOXKHOCTb pacwieHUTb €€ Ha TpyNlbl 10 BEJIUYUHE
WUHUBUAYAJIbHBIX 3HAUEHUH TPYIIIMPOBOYHOTO IPHU3HAKA.

4. Ilpu3Hak mpocTpaHCTBa — ATO AJPECHBIN NPU3HAK (aapec NpeanpusTus u mnp.). ' pynnupoBku
0 TIPU3HAKY MPOCTPAHCTBA MPUMEHSIOTCS ISl U3YYCHHUS POCTPAHCTBEHHBIX (reorpaduvecKnx)
3aKOHOMEPHOCTEH.

5. Ilpu3Hak BpeMeHM I03BOJSIET YCTAHOBUTH XPOHOJOIHIO COOBITHM, M €ro NMPUMEHSIOT Ui
N3Yy4YEHUS] U3MEHEHNH SBJICHUN BO BPEMEHHM.

[Ipu3Haky OBIBAIOT nepeuuHbvle u emopuynsie. llepBUUHbIE IPU3HAKU XapaKTEPU3YIOT a0COIIOTHBIE
pa3Mepbl H3ydaeMbIX SBJICHUN (HalpUMep, 4YHMCIEHHOCTh pPabd04MX), BTOPHYHBIE SBJISIFOTCS
MPOU3BOJHBIMM ~ OT TEPBUYHBIX M  [OKA3bIBAIOT  CTPYKTYpPY TIpPYNIUPYEMBIX  SIBJICHUHN
(poHIOBOOPYKEHHOCTD, CEOECTOMMOCTH H T. 11.).

2.3. IlpenBapure/bHbIe CBeACHHUS O PAAax pacnpeae/eHus

Psn mudpoBeIx mokazarenei, MpeaCTaBIISIONIANA paclpeiesieHne €AMHUI] COBOKYITHOCTH
[0 OJHOMY IPU3HAKY, PA3HOBUJHOCTH KOTOPOTO  pACIIOJIOKEHBI B  OIPENEICHHOMN
ITOCJIE0BATEIBHOCTH, HA3bIBAECTCS PAJIOM PACTIPECIICHHUS.

Psan pacnpenenenus — 3TO NEepBUYHAs XapaKTEPUCTUKA MAaCCOBOW CTaTHCTUYECKOU
COBOKYITHOCTH, B KOTOPOM HaXOJAT KOJIMYECTBEHHOE BBIPAKEHUE 3aKOHOMEPHOCTH MACCOBBIX
SIBICHUM W MPOILIECCOB.

Panel pacnpeneneHuss MOTYT OBITh NOCTPOEHBI KaK IO aTpUOYTHBHOMY MpPHU3HAKYy —
aTpuOyTUBHBIE PAIbl pacIpeleieHHs, TaK U IO KOJIUYECTBEHHOMY — BapUAIlMOHHBIE PSIIbI
pacrnpeneneHus.

UucnoBsle 3HaYEHUs KOJIMYECTBEHHOTO IMpPU3HAKA B BAapPUALMOHHOM Psy HAa3bIBAKOTCA
BApDUAHTAMM W pACIOJIAraloTCsl B ONPEACICHHOM IMOPSAKE; YUCICHHOCTh EOUHUIl B KaXJIOU
rpylHIe Ha3bIBACTCS YAaCTOTOM, & €CJIIM YacCTOThl BBIPAXKEHbI B IPOLEHTAX, TO OHU HA3bIBAIOTCS
yacTocTsamMu. PaccMoTpum 1a6:1.2.4.

Tabnuua 2.4
Pacnpenesienue pado4yux 3aBo/J1a 1o YPOBHIO MeCSIYHOM 3apa00THOM MJIaThI
3apaboTHas 1iara, T. p. Yucno pabouux, yen ITpoueHThI K UTOTY

MpU3HAK (X) gactota (f) gacTocTh (f)

350 - 450 89 48,0

T
BapuaHTa
BCET O: 180 (o6wem psna 100,0
pacnpeieneHus)

B nanHoit Tabnuiie ypoBeHb 3apaOOTHOM MIIAThI SIBJISETCS BAPHAHTOM, a YHCIO paboumnx —
4acTOTOM, MOKa3bIBAIOIIEH, CKOJILKO Pa3 MOBTOPSETCS JaHHAs BapuaHTa (T.€. CKOJBKO paboumx
MONy4aroT 3apaboTHYIO IUIaTy, Jexkaryro B mpeaenax oT 350 mo 450 teic. py6.). Yactora,
BBIp@KEHHAs B mporeHTax (B maHHOM mpumepe - 48,0) - sto wactocth. CymMma BCEX 4acTOT



Ha3bIBacTCs OOBEMOM psifia pacupeeNieHus] WM €ro YMCICHHOCThIO (B JAHHOM cliydae ObLIo
obcnenoano 180 pabounx).

Bapuanuus npusHaka MOKeT ObITb OUCKPETHOMW (IpepblBHOW) i HenpepbiBHOU. [lpu
JUCKPETHOM BapualMy IMpPU3HAKA 3HAYEHHWE BAPUAHTOB OTJIMYAETCS JPYr OT Jpyra Ha BIIOJHE
OTIPE/ICTICHHYIO BEJIUYHMHY, ¥ BapHaHThl OOBIYHO BBIPAXKAIOTCSA LIEIBIMH YUCIAMU (HAIpUMep,
yucio ujieHoB cembu — 1, 2, 3, 4 u 1. na.). Takue psiabl HA3bIBAIOTCS BapHAIMOHHBIMU
IUACKPETHLIMHA PSIIAMH.

[Ipn HenmpepbIBHOW BapHalMy MpU3HAKAa €ro BeIWYMHA MOXET NPHUHUMATh Jt0ObIe

3HAYEHHS B OINPECIICHHOM HMHTEpBaJie (MHTEPBAJIbHBIC PSAbI paCIpeAesieHUs ), HalpUMep, poCT
YeJI0OBEKa, ypOKailHOCTh, 3apaboTHas miata u T.4. [locTpoenne WHTEPBAIBLHOTO Psifla OCHOBAHO
Ha MPUHIMIIAX CTATUCTHYECKOUN IPYyNIHPOBKH.
HNutepBanbl MoOryT OBITh HEpPAaBHBIMHU, TO3TOMY CpPaBHHMBATh YaCTOTHI U CYIUTh O CTETICHHU
3arO0JIHEHUSI Pa3HBIX MHTEPBAJIIOB HENb3s. B 1ensXx cpaBHEHMs 3allOJHEHHOCTH WHTEPBAJIOB
pPacCUMTBIBACTCS MMOKA3aTeNb, HA3bIBAEMBIN NIOMHOCMbIO pacnpeodeieHus, — T.e. YUCI0 €IUHUIL
COBOKYITHOCTH, TPUXOJAIIEECS B CpPEJHEM Ha OJHY €IUHUIlY IIUPHHBI MHTEpBasia (IIUPHHA
WHTEpBaJla — Pa3HOCTh MEXKJYy €ro rpaHuiamu). Ecim mioTHOCTH ompenensieTcss ¢ MOMOIIbI0
YacTOT, OHA Ha3bIBaeTCs aDCOMIOTHOM, €CIIH ¢ HOMOIILIO YaCTOCTEH — OTHOCUTEILHOM.

Jnst obnerdyeHusi aHanmW3a pPSAJOB pacTpeleeHuss HUX HW300pakaroT MPH  TOMOIIU
rpadukoB.

[Ipu muckpeTHOU Bapwaluu aHaian3a MpU3HaKa rpad@UKoOM BapHAIMOHHOTO Psjia CIYXKHUT
noaueon pacnpeoenenus. OH TIpeacTaBisieT coO0OM 3aMKHYTHIH MHOTOYTOJBHUK, abciuccamu
BEPIIMH KOTOPOTO SBISIOTCSI 3HAYEHWS BAapbUPYIOMIETO TMpU3HAKA, a OpJAWHATaMH —
COOTBETCTBYIOIIME UM YaCTOThI MJIM YaCTOCTH. J{J1s1 mprMepa pacCMOTPUM TTOCTPOCHUE TTOJTUTOHA
pacrpeneneHus Mo ClIeayronuM JaHHeIM (Tabmwuia 2.5). [lonmuron pacrpeneneHus MpUBEICH Ha
puc.2.1.

Tabmuma 2.5
PacnpenesieHne KBapTHP KUJI0T0 I0MA 110 YHCJTY NPOKUBAKIINX B HUX JIUI
Yucino i, )KUBYIINX B
KBapTHpE, X 1 2 3 4 5 6 7 Bcero
Yucio kBaptup, f 4 6 22 46 18 3 1 100
HakomieHHbIe 4acTOTHI 4 10 32 78 96 99 100

Jlns wutrocTpalMy psaioB pacipeieiieHus] 4acTo UCIOJNb3yeTcss KYMYJISTUBHASL KpUBAsk WM
KyMYJIATa, TIOCTPOEHHAs 1O HAKOIUJIGHHBIM yacToTaMm. HakoruieHHass yacToTa MOKa3bIBaeT, Kakoe
YUCIO eIUHUIl WMEeT BENMYMHY BapHaHTa He OOJBIIYI0 [aHHOW W HAXOIUTCS IyTeM
MOCJE0BaTEIbHOTO CyMMHPOBAHUS 4acToT (cTpoka 3 B Ta0i.2.5), HarpuMep U3 Tabn.2.5 BUIHO, YTO
B 10 xBapTHpax MPOXKUBAIOT CEMbHU, COCTaB KOTOPHIX HE MPEBBIIIACT 2 YelIOBEK, B 78 KBapTHpax
MPO’KUBAIOT CEMbU, COCTAaB KOTOPHIX HE mMpeBblmaer 4 yenoBek U T. A. Kymynsarta mpuBeneHa Ha
puc.2.2.

Ecnu nmpu mocTpoeHMHM KyMyYJSThl HOMEHSTh MECTaMM 3HAYEHMs IMpH3HAKa M YacTOTHI
(T.e. HA OCH OpJIMHAT OTJIO)KUTh 3HAYEHHUs MPHU3HAKA, @ HA OCH a0CIMCC — YacTOTHI) TO MOJIyYUM
KPHUBYIO, HA3bIBAEMYIO OTHBOM.

JUis  WUTIOCTpAaLlMUM  MHTEPBAJIBHOTO  psijla  paclpeleNeHuss NPUMEHSIOT —TIpaduk,
Ha3bIBaeMbIi rUCTOrpaMMoil pacmpeneneHus. ['nctorpamma npencTaBiseT co00il psa CMEKHBIX
CTOJIOMKOB, OCHOBaHME KakJIOTO PAaBHO BEIWYMHE COOTBETCTBYIOLIETO MHTEpBajia, a BHICOTA —
yacTtoTe (TMpaBWiIbHEE — TMPOINOPIHOHATbHA YacTtoTe). llpumep rucrorpaMMbl NpPHUBEIEH Ha
puc.2.3.
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Pa3HOBUIHOCTBIO KYMYIATHBHON KpHuBOW siBisiercss rpaduk Jlopenma wim KpuBas
KOHIeHTpauuu. Hampumep, HEOOXOIUMO JaTh XapakTEPUCTUKY YPOBHS KOHICHTPALUU
MIPOM3BOJICTBA B MpOMBIIUIEHHOCTH Poccum mo umcny paboumx (cm. Tabm. 2.6). I'padux
npusesieH Ha puc. 2.4. Eciu Obl 4nCIIEHHOCTh pabodMX pacHpenessuiach paBHOMEPHO O YUCITY
MPEINPUSATHIHA, T.€. POLECC KOHICHTPALUU OTCYTCTBOBAJ MOJHOCTHIO, IpauK MpPEeACTaBIsUT ObI
co0oit mpsiMyro JuHUIO. [Ipyn HEpaBHOMEPHOM pacnpeeNICHHH JTUHHUS KOHIEHTPAIMHA OTXOJUT OT
MPSIMOH, TpUYEM, YEM BBIIIIE YPOBEHb KOHIICHTPALUH, TEM OOJIbIIIE €€ KPUBU3HA.
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Tabnuua 2.6

I'pynnupoBka NpoMbINLIEHHBIX MPeANPHUATHIA 110 YHCIeHHOCTH padoyux 3a 20 T.

I'pynnel npennpusaTuii o Hucno npeanpusTiii CpenneroioBasi YMCIEHHOCTh
YHCITy pabovnX, Yeln
% K UTOTY | KyMYyJISATHBHbIE | % K UTOTY | KyMYJISITUBHBIE
UTOTU UTOTU
1o 100 35,00 35,0 3,3 3,3
101-200 19,6 54,6 5,4 8,7
201-500 22,9 77,5 14,2 22,9
501-1000 11,3 88,8 15,3 38,2
1001-3000 8,4 97,2 26,8 65,0
3001-10000 2,5 99,7 23,6 88,6
10001 u Gosiee 0,3 100,0 11,4 100,0
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PA3JIEJ 3. ABCOJIIOTHBIE U OTHOCHUTEJIBHBIE BEJIMYNHBbI

3.1. A0coJIIOTHBIE BEJTMYMHBI

AOCOTIOTHOW BENWYMHOW HA3bIBACTCSI CTATUCTUYECKHHA TIOKA3aTeNb, BBIPAKAIOIIUI
a0COTIOTHBIC Pa3Mephl H3y4aeMOTO SIBIICHUSI.

[To cnocoOy BBIpaKGHUS pa3MEpOB H3YYaeMBIX SBICHHI aOCOJIOTHBIC BEITHMYHHBI
MOAPA3JICISIFOTCS Ha HHIUBUAYAIbHBIC, KOTOPHIE OTPAKAIOT aOCOJIOTHBIE pa3Mepbl Kakaou
OTJICIbHOM E€IMHMIIBI COBOKYITHOCTHM, M CyMMapHble (TPYIIOBBIE), KOTOPBIC IOIYYarOTCs
CYMMHUPOBAaHUEM UHIUBHTyaTbHBIX a0COFOTHBIX BEJTUYMH.

AOCOJIIOTHBIE BEJIIMYMHBI - BCErJa YWCIa WMEHOBAHHBIC, HMEIOIIME OIPEACIICHHYIO
pPa3MEpHOCTb, CAMHUILY U3MEPEHUSA. B 3aBUCUMOCTH OT pa3jiW4HBIX NPUYMH W LEIEH aHaIu3a
MIPUMEHSIIOT HAMYpaibHvie, YCI08HO-HAMYPAlbHblE, MPYO0o8ble U CMOUMOCMHbIE €IUHUIIBI
U3MEpPEHMUSL.

HarypajbHble u3Mmeputend B OOJIBIIMHCTBE CBOEM COOTBETCTBYIOT MPHUPOJHBIM HWITH
MOTPEOUTENIHCKUM CBOMCTBAM MpeIMeTa M3YYCHHS M BBIPAKAIOTCSA B (U3MYECKUX Mepax Beca,
JUIMHBI U T. JI. YY€T B HAaTypAJIbHBIX €AUHUIIAX U3MEPEHHUS HA3bIBACTCS HATYPAIbHBIM YYETOM.
WNHorpa mpuMeHsieTcsi cocTaBHasi €MHUIA U3MEpPEHUs (HalpuMep, TOHHOKHUJIOMETPHI - TKM H T.

).

OnHoponHasi, HO HEOJAWHAKOBAs TMPOMYKIIHAS HM3MEPSIETCS B YCJOBHO-HATYPAJIbHBIX
eAVMHUIAX U3MEPEHHs. TaKkue eIUHUIIBI TTOTYJaroT, IPUBO/IA PA3IMYHbIC HATypaIbHbIC €IUHUIIBI
K OJ[HOM, TIPHHATOH 3a 6a3y, HampuMep, B KOHCEPBHOH TIPOIyKIHH eMKOCTh OaHKH B 354,4 cm®
MPUHATA 3a YCIOBHYIO W BCS TPOIYKIHS TEPECUYUTHIBACTCS B OTUX YCIOBHBIX OaHKax.
AHAJIOTUYHO TPOU3BOAMTCS TEpecuyeT B YCIOBHO-HATypajbHblE HM3MEPUTEIH U B APYrUX
OTpacisx (TOIJIUBHOM, TEKCTUILHOM U TIP.).

[Tokazarenu, oTpakalolle pe3ylbTaThl TpyJa, H3MEPSIOTCS B mMpyoosbiX €TUHUIAX
U3MepeHus, a Haubojee paclpoCTpaHEHHbIE — 8 CMOUMOCMHbIX (WU JIEHEXHbIX) €AMHUIIAX
H3MEpEeHusl.

3.2. OTHOCUTE/IbHBbIE BeJIMYUHBI: CYIIIHOCTh, BU/IbI, eIMHUIbI H3Mep eHusl

CraTucThueckue IOKa3aTelH, BbIPAXKAIONIME OTHOCUTENIbHBIE pa3Mepbl H3y4yaeMoro
SIBJIICHUS, HA3bIBAIOTCS] OTHOCUTEJIbHBIMU BETUYHHAMU.

OTHOCUTENbHBIE BEIUYMHBI MOJYYAIOTCS B pPE3yJbTare MAENEeHUS OJHOW BEIWYMHBI Ha
JpYTylo, MPUHUMAEMYI0 3a 0a3y CpaBHEHUS (WM OCHOBAaHWE OTHOCHTENILHOM BenuuuHbl). [Ipuuem
ClielyeT UMETh B BUJY, YTO B YHUCIIUTEJIEC BCErla HAXOAUTCS TMOKa3aTesb, OTPAXKAIOIIUI TO SBICHHE,
KOTOpOe M3y4YaeT, T.e. CPaBHUMBIA TOKa3aTelb, a B 3HAMEHaTeJe - IOKa3aTellb, C KOTOPhIM
MIPOU3BOUTCS CPAaBHEHUE.

baza cpaBHeHUs BBICTYMHAeT B KauecTBE CBOEOOpa3Horo uameputens. Eciu 3HaueHune 6azbl
MPUHUMAETCS 32 €IUHUILY (TIPOU3BOIUTCS MPOCTOE JIEICHHUE IBYX BEIHYWH), TO OTHOCHTEIbHAsS
BEJIMYMHA BhIpaKkaeTcs B Kodduimente (Hampumep, TEMIIbI POCTa), €CIM OCHOBaHUe (0aza) -
100%, TO OTHOCUTENIbHAS BEIMYMHA BBIPAXKAETCS B MPOLICHTAX.

WNuorpa 3a 6a3y mpunumaror 1000 (mpu pacuere ko3 UIKMEHTOB POXKIAEMOCTH HIIU
CMEPTHOCTH, €CTECTBEHHOTO WJIM MEXaHWYECKOTO MPHPOCTa TMoKazaTens, B GapManuu 1 T. 1.).
Takue enUHUIIBI U3MEPEHUS HA3bIBAIOTCS npomuiile U 0003HaYatoTCs %00.

Bce oTHocuTenbHBIE BETUYMHBI JETATCS HA OTHOCUTENIbHBIE BEIMYMHBI BBIMOJHEHUS
IJIaHA U MJIAHOBOTO 33/1aHus (B HACTOSIIEE BPEMS Jydille TOBOPUTH O BBHITIOJHEHUH JOTOBOPHBIX
0053aTeNbCTB), AWHAMUKH, CTPYKTYpPBI, KOOpIMHAIIMW, WHTEHCHUBHOCTH, CPaBHEHHUS, YpPOBHS
SKOHOMHUYECKOTO Pa3BUTHSI.

OTHocuTeIbHASI BeJMYMHA BbINoJaHeHHus miaHa (OBBII) - cooTHolleHne BETUYUHBI
MoKasaress, JOCTUTHYTO€ 3a KaKoe-TO BpeMs WU KaKOMY-IHOO MOMEHTY, U BEIHUYHHBI €ro,
YCTaHOBJICHHOM IO TUIaHY 32 3TO K€ BpeMsi:

OBBII = ®ak1(2013)/ITnan(2013)




- bakt (2013) - pakTryeckoe BoinosHeHue 3a 2013 .5
- mian (2013) - wiaHoBoe 3HaueHue 3a 2013 r.

OTHocuTeIbHAsE BeJIMYUHA MIaHOBOro 3aaanus (OBII3) - cooTHolIeHUE TMIAHOBOM
BEJIMYUHBI ITOKA3aTeNs K ero (paKTHYECKH JOCTUTHYTOMY YPOBHIO B MpEAbLAYyIIeM nepuoje (Wi
B [IEPHO/IE, IPUHATOM 3a 0a3y):

OBII3 = ®ak1(2012)/I1nan(2013)
- ¢akr (2012) - pakTrueckoe BoimosiHeHUE 32 2012 1.

[IpousBeneHne 3TUX ABYX BEIUYMH JAa€T OTHOCUTENIbHYIO BEJIIMYMHY IUHAMHUKU (CM.
Hmxe): OB/l = OBBII - OBII3;

OtHocuTebHasA BesnunHa JuHAMUKU (OBJI) - cooTHONIEHHE BEJIMYMHBI MTOKA3ATEIA
3a JaHHOE BpeMs M BEJMYMHBI €ro 3a KaKoe-JIMOO aHaJOTMYHOE IPEeNIeCTBYIOIIEe BpeMms,
NpHUHATOE 3a 0a3y cpaBHeHHMs. OTHOCUTENbHAsl BEIMYMHA AMHAMUKH XapaKTepU3YeT CTENEHb,
CKOPOCTh M3MEHEHUS MOKa3aTessi BO BPEMEHHU, B YaCTHOCTH, TeMIlbl pocTa. OHa BbIpa)kaeTcsl B
BUJIE KPAaTKOTO OTHOIIEHUs (ko3dduuuenta) unu B npoueHTtax. Eciau umeercs psa IMHaAMHKU
(pan BO BpeMmeHHM) aOcoOTHbIX BenuuuH, To OBJ] MoXeT ucuuciaATbCcd Kak OTHOLICHHE
BEJIMYMHBI NOKa3aTeNs 3a KaXJ0€ MOCIeayolee BpeMsl K BEIMYMHE €ro 3a HEMOCPEICTBEHHO
MpeIeCTBYIOLIEE €My BpeMsl MM KaK OTHOIIEHHWE K BEJIMYMHE €ro 3a OJHO U TO K€ BpeMms,
NpuHATOEe 3a  0a3y cpaBHeHUs. B mepBoM ciydyae OTHOCHUTEIbHAs BEIMYMHA JUHAMHKHU
HazbiBaeTcss OBJl ¢ mepeMeHHoO¥ 6a30i uiu 1ienHas, BO BTOPOM — C IOCTOSHHOW 6a3oi
CpaBHEHMsI UJIM Oa3ucHasl.

Ecnu ypoBHu psina o6o3nauuts yepes Yi, To OB/] Buaa:

Yy Vs, Y. n

R — . HA3BIBAIOTCS IIETTHBIMH, A BU/A:

Y1 Y2 i—1 n-1

Y

Y—2 ;Y—3 ............. Y'—‘l e 3 GasucHbIMH (60IIEE TIOAPOOGHO 5T TEMA PACKPHIBAETCS B
1 1 1 1

paszene psiioB TUHAMHKH ).

OTHocuTeIbHAsI  BeJIMYHMHA  CTPYKTYPbl  XapaKTepuU3yeT COCTaB  H3ydaeMou
COBOKYITHOCTH M TIOKa3bIBa€T KaKOM YJEIbHBIM BeC (KaKyO JIOJI0) B OOIIEM MTOT'€ COCTABIISICT
Kaknas ee dactb. OHa ToJlydaeTcs B pe3yibTaTe JICJCHHUS 3HAYCHUS KaXKIOW dYacTh
COBOKYITHOCTH Ha MX OOIIUI UTOT, IPUHATOM 3a 0a3y.

OTHocHuTeIbHASI BEJIMYMHA KOOPAMHALIMH XapaKTEPU3YeT COOTHOIIEHUE OTACIbHBIX
YacTel I11eJI0ro, OJIHAa U3 KOTOPHIX NMPUHUMACTCS 3a 0a3y CPAaBHEHHS W SBIICTCS JOMOJHEHUEM K
OTHOCHTEIILHON BEIIMYMHE CTPYKTYphl. Hampumep, 4uciio CenbCKUX JKUTENEH, TPUXOIAITUXCS Ha
100 ropockux u T. 1.

OTHocHuTeIbHASsI BeJMYMHA HMHTEHCHBHOCTH (CTENEHH) IIOKa3bIBAE€T CTCIICHb
pacipoCTPaHEHHOCTH JAHHOTO SIBIIEHUS B omnpeaeneHHOU cpene. OOBIYHO 3TO OTHOIIEHUE JIBYX
Pa3HOMMEHHBIX aOCOJIOTHBIX BEJIMYMH (TUIOTHOCTh HACEJICHWS Ha KBaJpAaTHBIA KHUIOMETD;
MIPOU3BOJICTBO CEIBCKOXO3SIMCTBEHHOM MPOIYKIIMK HA | ra CenbX03yroaui u mp.).

OTHocUTeIbHAS BeJIHYHHA CPABHEHHMS XapaKTEPH3YIOT COOTHOLIECHHE OJHOMMEHHBIX
MoKasaresieil, OTHOCSIIUXCS K Pa3InyHbIM OOBEKTaM WM TEPPUTOPHUSIM, HO 332 OJUH U TOT Ke
MIePHO]T BPEMEHH.

OTHocUTeIbHAS BEJIHYMHA YPOBHSA HJKOHOMHYECKOr0 Ppa3BUTUSI — OOBIYHO
COOTHOIIIEHUE BEIMYUHBI BAKHEHIIINX S5KOHOMUYECKHUX TTOKa3aTenel (CTpaHbl, peruoHa, OTPaciH)
Y YHCIIEHHOCTHU HacelleHus (TaKk Ha3bIBaeMble MOKa3aTeNn Ha YLy HACEJICHHS ).

Pemenne THNOBLIX 33724
3agauya 1. MbutoBapeHHBIH 3aBOJI TPOU3BEI 32 OTYETHBIN MIEPUO/I CIEIYIOIIEe
KOJIMYECTBO MPOAYKIUH, T.:
MBbLIO X03s1icTBeHHOE 40%-Hoe — 25,0; Mmbuio TyanetHoe — 20,0;
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MBLIO X03sHicTBeHHOE 60%-Hoe — 22,0; mopomok cTupaibHbIid — 55,0.

Omnpenenurte oOmMi BRITYCK TPOAYKIMH B repecyere Ha yciaoBHOE 40%-HOe MBLIO 1O
CJIETYIOIIUM MEePEBOTHBIM Kod(duimeHTam: Mbiio 60%-Hoe u TyaneTHoe — 1,75, mopomok
crupansubiid — 0,5.

Pemenue. [TepeMHOKUB (paKTUUECKHIA BBIITYCK MTPOIYKIIMH Ha KOAPPUITUSHTHI TIepecueTa
B ycioBHOE 40%-Hoe MbLIO, OJTYYHM:

25-1.0 +22.0-1.75 + 20.0-1.75 + 55.0-0.5 =
= 126 TbIC. T ycaoBHOTO 40%-HOTO MbLIA.

3apaua 2. Ilo mmany npegycMmarpuBaiiock coOpath 1o 30 Ip MIIEHWIBI ¢ TeKTapa, a
cobpano 1o 33 1. OnpeaenuTh BHIMOJTHCHUE TJIaHA 110 YPOIKANHOCTH.

Pemienue. [Mogenum pakTryeckyro ypoKaiHOCTh Ha TJIAHOBYIO U MTOJIYYHM:

(33-100)/30 = 110%
[1nan no ypoxaitHoctu BeinoaHeH Ha 110%, nmu nepessinonHeH Ha 10%.

3agauya 3. [lnaHoMm npeAnpusATHsS NperyCMaTpPUBAJIOCh MOBBICUTH MPOU3BOAUTEIBHOCTh
Tpyna Ha 5% u cHU3UTH 3aTpaThl HA 2%. PaKTUYECKH MPOU3BOIUTEIHHOCTh TPy/a BO3pOcya Ha
6%, 3arpaThl ObulM CHIKEHbI Ha 4%. Onpenenutre BBINOJHEHHE IUIAHA MO POCTY
MIPOM3BOIUTENBHOCTH TPYa U CHUKEHHIO 3aTpar.

Pemenne. CremneHp BBINOJHEHUS TUIaHA TI0 TOBBIIICHHIO MPOHM3BOIUTEIHLHOCTH TpyIa
paBHA OTHOMIICHHUIO JOCTUTHYTOro ypoBHS - 106% (100% + 6%) x mokasaremio miaHa - 105%
(100% +5%) B iporeHTaX:

(106 - 100)/105 = 101%

Amnanornuno, ¢axTrueckoe cHmkenue 3arpart - 96% (100% - 4%), a maHoBoe - 98%
(100% - 2%) ux oTHomIcHHE naeT 98%, T.e. IIaH M0 CHIKEHHIO 3aTpaT MepeBbINOIHEH Ha 2%.

3apaua 4. I[lnanoBoe 3amaHue mo BbIIycKy npoaykumu Ha 2013 r. cocraBuno 4%, a
BBINIOTHEHO Ha 105%. Onpenenuts OTHOCUTENBHYIO BEIUYUHY JUHAMHUKH.

Pemenne. 3aeck 104% - 3T0 OTHOCHTENLHAS BEIMYMHA ITaHOBOTO 3amanus, a 105%- 3o
OTHOCHTENIbHAS BEJMYMHA BBITIOJHEHHUs uiaHa, a tak kak OBJ] = OBBII - OBII3, 1o (104 -
105)/100 = 109,2%, t.e. Beimyck npoxykuuu B 2013 1. coctaBui no cpaBHeHuto ¢ 2012 rogom
109,2% wnu yBenuuuiicst Ha 9,2%.

3anaua 5. [lo nanasiMm niepenucu Hacenenust 1970 r. B8 CCCP nposkuBaio B Bo3pacte 100
ger u crapue 19304 yen., u3 HUX MYX4uH — 4252 yen., xkeHuwmH — 15052. Onpenenute
CTPYKTYPY HOJTOXKHUTENCH MO MOy U OTHOCUTEIbHYIO BEIMUYMHY KOOPAMHALWU, TPUHSB YHUCIIO
MY)X4HH 3a 0a3y, paBHyto 100.

Pemenue. Jlyis BBIYUCIIEHUS OTHOCHUTEIBHBIX BEIUYMH CTPYKTYpPbl HYKHO pa3lelUTh
3HauUeHHUE KaxJ0H 4acTu Ha oOuuii utor, npuHuMaeMsbli 3a uemnoe (100%). KoaunuectBo MyxunH
1 KeHIIMH B Bo3pacte 100 et u crapiie Hago MOJENUTh Ha OOIee UX YUCIIO WM MCUUCIHUTH
yIEIbHBIA BEC MYXYHH, a 3aTeM OTHATH ero ot 100%:

(4250 - 100)/19304 = 22% myx4uH
e — 78% (100%-22%).

OTHOcUTeNbHBIE BEIMYMHBI KOOPAWHAIUU  XapaKTePU3YIOT COOTHOILIECHUE OTIEIbHBIX
gacTeld COBOKYMHOCTH. B 3amade TpeOyeTcsl BBIUMCIUTH COOTHOIICHHE MEXAY YHUCICHHOCTBHIO
MYKYUH U KeHIIUH B Bo3pacte 100 jet u crapuie. [[1s 9TOro, MpuHSB YUCIO MY)KUUH 3a 0azy
cpaBHeHuUs, paBHyIo 100, moaenumM 4YMCIeHHOCTD KEHIIUH Ha YUCICHHOCTh MYKUYUH U TIOJTYYUM

(15052 - 100)/4252 = 354
Orto 3HauuT, yto Ha Kaxzasle 100 myxumH B Bo3pactre 100 ser m crapme npuxoxurcs 354
KEHIIMHBI B TOM K€ BO3pacTe.



PA3JIEJI 4. CPEJHUE BEJINYNHbI

CpenHell  BeNMYMHON  Ha3bIBaeTCs  IOKa3aTelb, KOTOPbIA JaeT  00OOIIEHHYIO
XapaKTePUCTUKY BapbUPYIOIIET0 MPU3HAKA €ANHUI] OTHOPOTHONW COBOKYITHOCTH.

Cpennsss oTpaxkaeT TO oOIIee, YTO CKPHIBAECTCS B KaXKJIOM €JUHMIIE COBOKYIHOCTH,
ylaBiIuBaeT oOIMMe YepThl, OOLIYI0 TEHICHINIO, 3aKOHOMEPHOCTb, NPHUCYIIYIO JaHHOMY
pacrpesielieHuIo, OHa SIBJISCTCS PABHOJACHCTBYIONICH, IMOTOMY 4YTO B HEW HAaXOOUT CBOE
OTpaKEHHE, CyMMHUPYETCS M CHHTE3UPYETCS BIUSHHE BCEH COBOKYMHOCTH (HaKTOPOB, MO
BO3JICMCTBHEM KOTOPBIX dopMmupyercs psg — pacnpeaenenus. CpeaHssi JaeT  Takke
XapaKTePUCTUKY IIEHTPA PACIpeeTICHHS.

4.1. Cpennsisi apupmMeTnyecKas

0O0603HaunB MHAUBUAYAJbHbIE 3HAUEHUS TPU3HAKA Yepe3
X1,X2,X3, ... ... ,Xn,

UX KOJIMYECTBO - 4epe3 N, MOXKHO 3amucarsb: Xap = —n .

Hcuncnennas takum oOpa3oM CpeHsisl Ha3bIBAeTCs cpeaHei apudMeTHueckor MPOCTOH,
T.€. OHa paBHAa YaCTHOMY OT JEJICHUS CYMMbl WHJIMBUIYyQJIbHBIX 3HAYEHUN NpPU3HAKA HA UX
KOJIMYECTRBO.

Cpemnsisi  apudmeTrueckass TpocTash MPUMEHSETCS B TeX CiIydasx, KOrja Kakaoe
VHJMBUAYAJTLHOE 3HAUECHUE NMPU3HAKA BCTPEYACTCS OJTMH, WM OJIMHAKOBOE KOJIMYECTBO pas, T. €. Korjaa
CpEIHSISl pACCUMTBIBAETCS IO HE CrPYNITUPOBAHHBIM JAHHBIM.

B Tom cnywae, korja Mbl UMEEeM UCKPETHBIN Psifi paclpeneseHus, T. €. KOorjia 3HaueHue
MPU3HAKA BCTPEYACTCS HECKOJBKO pa3, MPUMEHSIOT CPEIHIO apu(METHUYECKYIO B3BEIICHHYIO,

- 2 xf

paccuuTHIBAEMYIO 10 (hopMyIIe: Xap = 3 f .

Ta0muua 4.1
3apaboTHas nuiaTa padoymnx uexa 3a Mecsill, ThiC. pyo.
3/m (X) 100 200 300 400 500 600 700
ko1 (f) 2 5 20 30 15 10 5

[To maHHBIM TaOIMIEI CPEAHSSA 3apadOTHAs TUIaTa PACCUUTHIBACTCS:
(100-2+200-5+300-20+400-30+500-15+600-10+700-5) / 87 = 36200 / 87 = 416 ThIC.pYO.

Takum oOpaszom, cpemHssi apudmerndeckas B3BEIICHHAs paBHA CyMME IMPOU3BEICHHIA
WHIUBUIYATbHBIX 3HAYCHUH MPU3HAKa X HAa MX YacTOThl WM Beca f, mojereHHON Ha cymmy
94acToT Y f.

JIOBOJBHO 4acTO B CTATHCTUKE MPUXOIUTCS BBIYHCIATH CPENHIO apu(METHYECKyI B
WHTEPBAJIBHOM Py, CPEIHIOK M3 TIPYNNOBBIX CPEAHUX M CPEAHIO M3 OTHOCHUTEIBHBIX
BEJIUYHH.

[Ipu BBIYMCIIEHUU CpEHEN WHTEPBAIBLHOTO PsiAa HEOOXOIUMO HANTH CepeNHY KaXKI0TO
WHTEpBaJia, U, B35B €€ 3a 3HAUCHHE MPHU3HAKa UCIIOJIb30BaTh POPMYITYy CpelHel aprupMeTHiecKon
B3BEIIICHHOM.

[Ipu BBIUMCIEHHWU CpelHEH W3 TPYNNOBBIX (WJIM YAacTHBIX) CpPeIHUX (Hampumep, Npu
BBIYHCIICHUU CpeqHel 3apaOOTHOM TMIIaThl MO OTpaciiv, KOrJa HUMeEeTCs CpefHss 3apaboTHas
mjaTa Mo MOPEINpHUsATUAM STOM OTpaciM), B KAaueCTBE WHJMBHUAYaJIbHBIX 3HAUYEHUU IMpU3HAKA
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OepeTcsi COOTBETCTBYIOIIAsl TPYMIOBAasl CPENHSS M PACCUUTBHIBACTCA MO (GopMyne cpenHen
apuMeTHIeCcKoi B3BEIICHHOM.

[Ipu BBIUUCIICHUU CPETHEH M3 OTHOCUTEILHBIX BEIMYUH B KaYeCTBE BECOB (MIJIM YACTOT)
OepyT OCHOBaHHE OTHOCHUTEIHHONH BEIUYHMHBI, a B KAuyeCTBE 3HAUCHUS NpH3HAKA -
COOTBETCTBYIOIIYIO 3TOMY OCHOBAaHHIO OTHOCHTEIIHHYIO BETUINHY.

CaoiicTBa cpenHeii apudpmernyeckoi

1) Cpenusisi  apudmMeTHyeckass CyMMBbl BapbHPYIOIIMX BEJIMYMH paBHA CYMME CPEIHUX
apu(METHUECKUX ITUX BEITHMYNH.

2) AnreOpandeckas CymMMa OTKJIOHCHHMH WHIMBHIYAIbHBIX 3HAYCHUH MpPU3HAKA OT CpeIaHei
PaBHO HYIIIO.

3) Ecnu Bce BapmaHThI psifa (3HAYCHUS MPHU3HAKA) U3MEHUTH HA OJHO U TO K€ YUCIO @ WIH
M3MEHUTH B A pa3, TO U CpeliHss UBMEHUTCS Ha @ WK B A pa3 COOTBETCTBEHHO.

4) Ecnu Bce 4aCTOTHI psijia M3MEHUTH B A pas, TO CPe/IHSs HE U3MEHUTCS.

4.2. CpeaHsii rapMOHMYECKas

Bo MHOrMX CTaTHCTHYECKHUX WCCICIOBAHUAX MPUXOJUTCS CTAJIKHUBATHCS C TaKUM
MOJIOKEHHEM, KOTJa W3BECTHBI 3HAUCHUS WHIMBUIYaIbHOTO MPHU3HAKA — X W mpou3BeaeHus X,
T.€. JIEHCTBUTENLHBIC 3HAUYCHUSI BECOB (YacTOT) HEM3BECTHHI. B 3TOM ciydyae pacuer cpemHei
MPOU3BOJUTCA C UCIIOJIb30BAHUEM CPEIHEN rapMOHUYECKOW B3BEIIEHHOW, KOTOpas ONMPEIEsAeTCs
o ¢hopmye:

rae Z=x{, T.e. NpOU3BEICHUIO 3HAYCHUS MTPHU3HAKA HA YaCTOTY.
B Tex ciyuasx, korjia npou3sseaeHust X f 0IMHAKOBBI T PaBHBI €ANHUIIC

Xrfi=xofo=... ... = Xn'fn; xirfi=xofo=... ... = Xn-fn =1,
MIPUMEHSETCS CPETHSA TapMOHHYECKas IPoCcTas, onpeaensiemMas 1mo hopmysie:
- n
Xrapn =

1
2,
rJie X — OTJICNIbHBIC BAPUAHTHI (3HAYCHUS TIPU3HAKA),
N- yKciio HaOJoIeHUH (0011Iee YNCII0 TPU3HAKOB WIIM BapHAHT).
Takum 00pa3oM, cpemHsisi rapMOHHYECKasl TPEICTaBisieT coOOW OCOOBI BHI CpPEIHEH,

KOTOpas IMPUMEHACTCA B TEX Clly4dasX, KOrjga M3B€CTHbI BApUaHThI X U IPOMU3BECACHUS BApHAHTOB Ha
YaCTOThI — X'f, IIpu OTCYTCTBUU JIEMCTBUTENIHHBIX BECOB.

4.3. Cpennsisi reoMeTpHYeCKas

B HEKOTOpBIX ciydasix NPUXOIUTCSA BBIYUCIATH CpeTHUM K03(pPULIMEeHT pocTa B eIMHUILY
BpeMeHu. KoadduuueHt pocra XapakTepuszyeT CKOPOCTb H3MEHEHUS CTaTHCTUYECKUX
nokaszaTeneil M MpeJCcTaBisieT CcOO0OW OTHOIIEHHME BEIWYMHBI IOKa3aTelis 3a JiBa Iepuoja
BPEMEHH, KaK MPaBHIIO, 32 PsIJ CMEKHBIX JIeT (Ta0i. 4.2).



Tabnuna 4.2
Brinyck npoaykuuu npeanpusituem 3a 2010 - 2013 rr. (y.1.e.)

Tonst 2010 2011 2012 2013
Iloxasarenn
Beinyck npoaykiuu, y 20.0 22.0 26.4 50.1
KoadduuumenT pocra Boimycka
MPOAYKIIMHU 110 CPAaBHEHUIO - 22.0:20.0=1.1 | 26.4:22.0=1.2 50.1:26.4=1.9
C MPEBIIYIIAM TOJIOM, K

Cpennsisi, KOTOpasi OTpakaeT cpeaHUu KodDPUIIMEHT pocTa oKa3aTes 3a ONpeeICHHBIN
MepuoJ Ha3bIBACTCA CPEIHEH TEOMETPUYECKON, KOTOpass paBHA KOPHIO CTEEHH M U3
npou3BeneHU K0dPPUIMeHToB pocta (M - uncio Kkod3PPUIUEHTOB pOCTa),

)_(reOM =0 Hk

Cpennuit kodhuieHT pocrta (CpeIHIOI TEOMETPHIECKYI0) MOKHO OTIPEICTUTh U TI0
S3HAYCHHAM IIEPBOr0 U MOCICAHCTO YICHOB JTMHAMUYCCKOTO psaaa. Ecmu HepBBIﬁ YPOBCHB pAla

Yn

0003HAYNTh ) | , @ OCIENHUH - V', , TO Xreow = nd— ,

Y1

r7e N - 9UCII0 YJIEHOB Psiia (YUCIIO JIET).

4.4. Cpennsisi KBaJpaTu4ieckas
B Tex cnmywasix, Korja OCpEJHEHMIO MOJJIEKaT BEJIMYMHBI, BBIPAKEHHbIE B BHUJIE
KBaJIpaTHBIX (DYHKUUH, TpUMEHseTCs cpeAHsst KBaapaTuueckas. CpenHue auaMeTpbl KoJiec,
TpyO, CTBOJIOB, CpPEIHHE CTOPOHBI KBAApPaToB M T.I. OMPENENSIOTCS IMPU IMOMOLIM CpeaHen
KBaJI[paTUYECKOM.
CpenHsas KBajpaTHyeckas MPOCTasi BEIUKUCISAETCS IMyTeM U3BJICUEHHs KBAaJIPATHOIO KOPHS
U3 YaCTHOTO OT JEJCHUS CYMMbl KBaJpaToOB OTIENbHbIX 3HAUEHUN TMpU3HAKA Ha HX

YHCJIO0: )_(KB =

4.5. CooTHOIIEHUE MEKIY PA3JIMYHBIMUA BUJAAMHU CPeAHUX (MAKOPAHTHOCTH CPEIHMX)

Bce BrilIe pPacCMOTPCHHBIC BUAbI CPCAHHUX BCJIIMYUH MOKHO IIOJYUUTH U3 q)OpMy.HBI

CTETNIEHHOU CpelHeN Buaa X = K

[Ipyn pa3nuyHbIX 3HAYEHUSX IOKA3aTENsl MOJIyYarOTCsl PA3IUYHbIE CPEAHHE, CpPEIHss
apupMeTHYeCcKas, rapMOHHYECKas, TeOMETPUYECKas U KBaJpaTuiecKasl.

MaskOopaHTHOCTh CPEHUX COCTOUT B TOM, YTO CPEAHsSS HEKOTOPOTO BHA BCEraa OoJblie
CpeHel HeKOTOPOTo APYroro BuAa (Ui MpU3HaKa, HE MOTYILIETO UMETh OTPHUILIATEIbHBIX 3HAYCHU ).
B uactHOCTHM, e€cnM A ONHOM COBOKYNHOCTH  BBIYMCIHTH CPENHHUE TapMOHUYECKYIO,
reOMEeTPUYECKyl0, apu(PMETUUYeCKyr0 U KBaJpaTUUYECKYIO, TO IO YHCICHHOMY 3HAu€HHIO OHU
pacnojiokarcs B Bo3pacTrarouieMm rmnopsake. llopsnok Bo3pacTaHusi 3THMX CpPEeIHMX ONPEAEIsSeT
nokazarenb crerneHd K B opMysie cremeHHON cpesHei, T.e. ueM Oouibiiie K, TeM 0oJibIiie CpeHss
(Tabm.4.3).
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Tabnuna 4.3
Ilopsiiok Bo3pacTaHus CPeTHUX
k -1 0 1 2
HasBanue cpenneii | rapMoHMYecKass | reoMeTpudeckas | apudpmerndeckas | KBajpaTudeckas

[TonpoGHO 00IIee ycIOBHE Ma)KOPAHTHOCTH T.€. COOTHOIICHHS MEXIy Pa3IUYHBIMH BHIAMH
cpenaux Obuto  chopmymmpoBano A. .  bosipckum. [IpowntrocTpupyeM  MpaBHIIO
Ma)KOPAHTHOCTH F€OMETPUUYECKH (CM. PUCYHOK).

. a+bh
Xap:—

2
)_(FeOMz Vab

/ AN . A,

CooTHoIIeHHE MEXTY CpeAHEH apuPMETHIECKON U CpeTHEN TEOMETPUUECKON ABYX THUCET

OmnuiieM Ha oTpe3ke C = @ + b, Kak Ha Auamerpe, MOJYKPYr U BOCCTAHOBUM M3 OOIIEH

TOYKH OTpe3Ka @ W D MmeprneHIuKyIsap, JJIHHA KOTOPOro OyaeT paBHA. Ja-b. Boccranosum
TaKKe MEePIEeHINKYIISIP U3 IIEHTpa MOJAYKpyra, JJMHa KOToporo Oyaer pasHa (a + b)/2.

W3 pucyHka BUAHO, YTO CpEAHsST TE€OMETPUYECKas MEHbBIIE CpeaHell apudMeTHIeCKO.
[Tpu 3TOM, YeM MEHBIIIE OTIMYAIOTCS OTPE3KH a U b APYr OT Ipyra, TeM MEHbIIE pa3HHIIA MEXTY
CpEIHUMU.

4.6. Moaa u Meauana

Kpome cpemHux B CTaTHCTUKE [UIS OIMCATENBHON XapaKTEPUCTUKUA BEIUYHHEI
BapbHUPYIOLIETO MPU3HAKA MOJIB3YIOTCS MOKA3aTEISIMU MOObl U MEOUAHDI.

Mogna - 310 HamOoJiee YacTO BCTPEYANONIUIICS BapHaHT psjga. Monaa TpUMEHseTC,
HaTpUMep MPH ONPEICICHHH pa3Mepa 01K b, 00yBH, MOJIL3YIOIIEHCS HAMOOJBIIUM CIIPOCOM Y
noKynareJjeii, HanboJiee pacpoOCTPaHEHHOH IIEHBI HA TOT WJIM MHOHM TOBap M IIp.

Mool B AMCKPETHOM psily Ha3bIBaeTCsl BapHaHTa (3HaYCHHUE NPU3HAKA), MMEHOIIAs
HAMOOJIBIIYI0 YacTOTY (IMIOBTOPSIOIIASACSA CaMoe OOJIBIIOE KOJMYECTBO pa3), HAPHUMEP: UMEeM
JaHHBIE O MPOJaKe Mara3uHoM oOyBH 1O pazmepaM (Tabmn.4.4):

Tabnuua 4.4
Pa3zmep 33 34 |13 |36 |37 |38 | 39 | Uroro
00yBH X
Yucmo map f 10 48 | 187 | 54 | 82 | 716 | 53 500
Haxkomiennas gacrora 10 58 | 235|289 | 371|447 | 500

B stom nmpumepe Moot siBisiercst 35-i pa3mep, Tak Kak 00yBH Takoro pasmepa MpoJiaHo
6osb1e Beero - 187 map.



Ecnu MBI nMeeM MHTEpBAJIBbHBIN Psifl, TO AJIs OIPEIENIEHUsI MOJbl HEOOXOIMMO CHaudaja
ONPEIEIUTh MOJAIbHBIA MHTEPBAJ, IPUYEM, €CIIM MHTEPBAJIbI PABHBI, TO MOJAJIbHBIN MHTEpPBAJ
orpenensercss o HauOoJbIIeH YacToTe, a €CIM HEpaBHBI, TO MO HauOoJbmei mioTHOCTH. [IpH
PaBHBIX HHTEPBAIAX MOJIa BHYTPU MOJALHOTO HHTEPBAJIa MOXKET OIPENENAThCA 1o (hopMyIie:

fm B fm—l
fmfl )+( fm + fm+1 ) ,

T7I€ Xo - HUKHSISA TPAHUIIA MOJIAJIbHOTO HHTEPBAJIA;

h - Benmuuumna (mMpuHa) HHTEpBaia; fm - yacToTa MOIAILHOTO MHTEPBAJIA;
fm-1 - YacTOTa MHTEPBAJIA, MPEIIIECCTBYIONIETO MOIATLHOMY;

fm+1 - yacTOoTa MHTEpBAJIA, CICAYIOIIETO 32 MOIATBHBIM.

Moga siBisieTcst HauboJee pacpoCTPAHEHHOW U B 3TOM CMBICII€ TUITUYHOM BEJIMUYMHON B
pacnpenenenuu. Ho mMona u cpeassisi BeNMYMHA 1O Pa3sHOMY XapaKTEPU3YIOT COBOKYIHOCTD.
Moga omnpenensieT HEMOCPEACTBEHHO pa3Mep MpU3HAKA, CBOMCTBEHHBIM XOTS W 3HAYUTEIBbHOU
4acTH, HO BCE e He Bcell coBOKYNMHOCTH. [loaToMy Moa o cBoeMy 000011aro1eMy 3Ha4eHUI0
yCTyHaeT cpeHel, KOTopasi XapaKTepH3yeT COBOKYIHOCTb B II€JIOM, TaK KaK CKJIaJbIBA€TCS MO
BO3JICHCTBUEM BCEX 0€3 UCKITIOUEHHUS AIEMEHTOB COBOKYITHOCTH.

[Ipu HamMUMM OJTHOM MOJIBI pacTpeie]ICHUE Ha3bIBAIOT YHUMOIAJIBHBIM, TIPH IBYX MOJaX
- OMMOTaTbHBIM, TIPU TPEX U 00JIee MOJIaX - MYIbTUMOJATBHBIM.

Menuanoii Ha3pIBaeTCS BapuaHTa, KOTOpas TMPUXOJUTCA HA CEpeauHy psijaa,
PaCIOJIOKEHHOTO B TIOPSAJIKE BO3PACTaHMsI WM YOBIBAaHWS YHCICHHBIX 3HAYCHHWH MpU3HAKA.
Menuana AenuT psi HA ABE PaBHBIC YaCTH.

Ecnu B COBOKYMHOCTH HEYETHOE YMCIIO €IUHHMIL, T. €. 2M+1, TO 3HaYeHHE MpHU3HAKA Y
(m+1)-o#t equuuIpl OyaeT MeauaHHBIM. ECiM B COBOKYITHOCTH YETHOE YHCIIO, T.€. 2'M eIMHHUII,
TO MEJMaHa paBHA CpeHel apu(METUIECKON U3 IBYX CEpEAMHHBIX 3HAUCHU BapHAHTOB.

Jlns ompeneneHus MeauaHbl B AMCKPETHOM Py NpPH HAIWYUM YacTOT CHayaia
BBIYUCIISIOT MTOJIyCYyMMY YacTOT, a 3aT€M ONPEIEIAI0T, KAKOE 3HAUYECHNE MTPU3HAKA TPUXOIUTCS Ha
Hee. B mpumepe ¢ pazmepom o0yBu (cMm. Tab6n.4.4) MenuaHou siBisieTcss 35-U pa3mep, Tak Kak
MMEHHO OH MPHUXOIUTCS Ha moixycymmy dactot (500:2=250). Dto 3Haumt, uro 35-i1 pasmep
JIEJIUT Al HA JBE PaBHBIE YaCTH.

[Ipu BeIUKCIEHUU MEIHUAHBI JJI1 UHTEPBAIBHOTO BapUALMOHHOTO Psiia BHAYAJE OMPEACISIOT
MEJIMaHHbI HMHTEpBaJl, T.€. MEPBbI MHTEPBAJ, HAKOIUIEHHAs YacTOTa KOTOPOrO IPUHUMAET
MOJIyCYMMY 4YacTOT, a 3aTeM MPUOJIMKEHHOE 3HaYCHHE MeIMaHbl 1o Gopmyre:

zfm -5

m-1
Me: XO +h2—

=X, +h
Mo ° (fm_

rae fm- cymma gactor;

Xo - HIDKHsIS [PaHUIIa MEMAHHOTO HHTEpBaia; N - [IMpHHA HHTEpBAJa,

Sm-1 - cyMMa HaKOIIJICHHBIX YaCTOT WHTEPBAJIOB, MPEALICCTBYIOMINX MEAUAHHOMY;
fm - YacToTa MeIMaHHOTO MHTEpBAJIA.

I'maBHOE CBOMCTBO MeIMaHBl COCTOMUT B TOM, YTO CyMMa aOCOJIIOTHBIX OTKJIOHEHH
BAapMAHTOB OT MeJIMaHbl MEHbILIE, YEM OT JII0OOH JIpYroi BEIMUYMHBI (B TOM YHUCIE U OT CpelHeH
apupMeTHIeCcKon):

Y [x-Me| = min.

Menuany, SBISIOIIYIOCS ONMUCATENbHON XapaKTEpUCTUKON BapUaIlMOHHOTO psja, MHOTIa
Ha3bIBAIOT HemapaMeTpuuyeckoi cpenHedl. MennaHa MeHbIe, YyeM CpelHss apudmerndeckas,
3aBUCUT OT (OpPMBI pacripenesnieHus: npusHaka. OHa He 3aBUCHT HU OT aMIUIUTYAbI KoJieOaHMM
psia, HU OT pacmpeliesieHHs 4acTOT B Npeenax IBYX paBHBIX uyacTed psaa. Bor moyemy B
Me/MaHe He HaXOJT OTPaKEHUs BaXKHbIE CBOWCTBA COBOKYITHOCTH M OHA MCIOJIb3YeTCsl OOBIYHO
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Ui peIICHHA HCKOTOPBIX YaCTHBIX 3a4dad, CBA3aHHBIX C OINPCACIICHUEM OITUMYyMa,
COBNAJAIOLIETO C BAPUAHTOM, MPUXOAALIEHCS HA CEPEIUHY PAA.

Mo;[a U MCUaHa ABJIAIOTCA ONUCATCIbHBIMU XapaKTCPUCTUKAMU COBOKyHHOCTefI C
KOJIMYECTBEHHO BapbUPYIOUIMMU MPU3HAKAMH U HE MOTYT 3aMEHHUTh CpPEIHIO 000OLIAIONIYIO
BCIIMYHNHY. Beanunna MOJbI U MCIAWAaHbI, KaK IHpaBWJIO, OTINYACTCA OT BCIIMYHHBI CpCZIHCfI,
COBIIaJasi C HEM TOJILKO B CIIy4ae CUMMETPUHU BapUAIMOHHOTO Psijia.

PelieHue THUMOBBIX 33124
3agaua 1. [lo crenyromuM JaHHBIM ONIPEACTUTE CPEIHUIN cTaxk pabodero (Tabdn.4.5):

Tabmnumna 4.5
OO6mwmii craxk padoTel, let | o 5 | 5-10 | 10-15 | 15-20 | 20-25 | 25 u Gonmee | Mrtoro
Yucno paboumx 70 60 20 22 18 10 200

Pemenuie. IlpusHakoM B NaHHOM 3ajaue sBIsieTCs OOUIMI CTax padodero, a yacTroTamMu
COOTBETCTBEHHO KOJIMYECTBO pabOuMX, MMEIOIIMX TOT WIM HMHOM crax. Psam pacnpenenenus —
VHTEPBAJIbHBIN, IPUYEM TIEPBBINM U TIOCIIETHAN HHTEPBAI — OTKPBITHIE.

Ecnu uHTEpBasibl OTKPBITHI, TO O MpaBWJIaM MPUHUMAeM BEJIMYMHY IEPBOTO MHTEpBaJa
paBHOI BTOpOMY, a MOCIEAHEro MpeanocieqHeMy. Tak Kak MMEIOTCS M 3HAYeHHUs MpU3HaKa U
4acTOThl, TO CPEJHHUM CTaX HaxoAuM Mo (opmyne cpenHeil apupMeTHYecKOl B3BEIIEHHOW. A
TaKk Kak psJl MHTEPBAIbHBIN, TO B KadecTBE 3HAYEHMs] NMpU3HAKa B KaxJOH rpymie Oepém
CepeHbI HHTEpBaJIa
- Z xf  25.70+7,5-60+12,5-20+17,5-22,+22,5-18+27,5-10

ST 200 )
3anauya 2. Bce 4acTOThl YMEHBIIMIIMCH B JIBA pa3a, a BCE BApUAHThI YBEIUYUIIUCh HA JIBE
eIUHUILIBL. YTO MPOU30MAET CO CpeHEen?

Pemenne. CoryiacHO CBOWCTBaM cpeaHel apu(METHUECKOW, €ClM BCE YacTOTHI psaa
YMEHBIIUTh WM YBEIUYUTh B OJMHAKOBOE KOJMYECTBO pa3, TO CPEAHsS HE U3MEHHUTCH, T.€. C
TOYKH 3PEHUS YaCTOT — CPEIHsS HE U3MEHUTCA. Eciau Bce BapuaHThl yBEJIMYUTh WM YMEHBIIUTh
Ha OJHO U TO K€ YHMCIIO, TO U CPEIHssl U3MEHUTCS Ha 3TO e 4ucio. B Hamewm ciydae cpensss
YBEJIMYUTCS Ha JBE €AUHUIIBL.

3angaua 3. JIpoe pabounx B T€YEHHE 8-4acOBOIO pabOYero JHS M3TOTOBJISIOT OJHUA U TE JKE
neranu. [lepBblil U3 HUX TpAaTUT Ha W3roToBiicHUE Aetanud 30 MuH., BTopoil — 40 MuH. Beruucnure
CPEIHIOI0 3aTpaTy BPEMEHHU Ha U3TOTOBJIEHUE OJTHOM JICTAJIM.

Pewrenue. B 310l 3a1aue SIBHO JaHbl TOJIbKO 3HAYEHUs NPU3HAKA — 3aTPaThl BPEMEHHU, a
Y4acTOThI, KOTOPBIMH SIBIISICTCS KOJIMYECTBO M3TOTOBJICHHBIX KAXKIbIM pab0o4uM JeTanieid, B SBHOM
BHJIE HE MpPHUCYTCTBYIOT. OJHAKO NPOU3BEACHUS 3HAYECHUM MpPU3HAKA Ha YacTOThl JaeT
KOJIM4ECTBO MpopaboTaHHOrO BpeMeHu — § yac. Tak Kak Mpou3BEICHHs MPH3HAKA HAa YacTOTY
PaBHBI, TO CPEIHAS ONpeaeseTcs Mo Gopmyie cpeHel rapMOHUYECKON MPOCTOM:

- _ n 2

Xrapm = 1- 71 1

Sy 5t
x 30 40

3angaua 4. ABromo6uss npoexan 1000 kM, 3 Hux 480 KM OH IpoILEN CO CKOPOCThIO 60
km/gac, 320 — co ckopocthio 80 kM/gac u 200 kM — co ckopocTbio 50 km/gac. Ompenenure
CPEIHIOI0 CKOPOCTh, C KOTOPOM COBEpLIAJICS PEC.

Pemenune. B 1Ol 3amaye onATh M3BECTHBI TOJIbKO 3HAUEHUS INPHU3HAKA, a 3HAYCHUS
4acToT (BpeMs) He JaHbl, OJHAKO HMEIOTCS JaHHBIe O TNPOWUJEHHOM pACCTOSIHUH, KOTOPOE
ABJIAETCA IPOM3BEJICHUEM IPU3HAKa HA 4acToTy. B 3TOM ciydae cpenHssi pacCUMTBHIBAETCS I10
¢dopmyre cpeHel TapMOHUYECKOHN B3BEIIEHHOM:

9,7

= 34 MuH.




s Dz fo 480+320+200 1000 _ o) ¢ refu
- "25 E: 480 3204_200 16
80 50

3anaua 5. Onpenenure cpe):[Heroz[OBon TEMII POCTA BBIITYCKa IPOIYKIIUH Ha 3aBOJEC, CCIIH
B 2008 r. 6put0 mpousBeneHo mponyknuu Ha 21,15 y.o.e., a B 2013 r. ObulO 3aruTaHUPOBAHO
MPOM3BECTH MPOAYKIUH Ha 35 y.jI.€.

Pemwrenne. [l omnpeneneHus CpeaHUX TEMIIOB pOCTa INPUMEHSAETCS  CPEIHsA
reomerpudeckas. Korjga MMeEIOTCs AaHHBIE O MEPBOM IMepuoje (B HAIIEM Ciydae — BBIIYCK
npoaykiuu B 2008 r. Ha cymmy 21,15 y.i.e.) u B mocnenHem mnepuone (B 3a7a4e — BBIITYCK
npoaykiuu 1o mwiany B 2013 r. Ha cymmy 35 y..€.), CpeIHEr0I0BOM TEMIT POCTa OMPEACTIAETCS

o gopmye:
K = i/y_ - 2/& = 62200 _ /1655 ~1108.
yl y90 21’15

3agava 6. Onpenenuts MOTy M MEIAHY IO CICTYIOIIMM JaHHBIM (Ta0m. 4.6):

Tabnuna 4.6
Pacnpeznenenue CTy€HTOB 3a04HOTO OTACJICHUS 110 BO3PACTy
Bo3pactabie rpynmbl Hucno CTyIeHTOB HaxonieHHble 4acTOThI

1o 20 ser 346 346

20-25 872 1218

25-30 1054 2272

30-35 781 3053

35-40 212 3265

40-45 121 3386
45 neT ¥ BhIIIE 76 3462

Uroro: 3462

Pemienue. [Ins onpeneneHuss MOAbI ONMpENEsieM MOJAIbHBIA MHTEpBaid. MM sBisercs
uHTepBai 25-30 neT, Tak Kak ero yacrora HanOosbimas (1054), Torna

Mo=25+5 1054872 =27 JeT.

(1054 -872)+ (1054 + 781)

Jlnst ompeneneHuss MEIWaHbl TOXXKE HEOOXOIMMO ONPENSIUTh MEIUAHHBIA HHTEpBa.
MenuaHHbIM UHTEPBAIIOM SIBIIACTCS MHTEpBaAi 25-30, Tak Kak OH SIBJSETCS MEPBbIM MHTEPBAJIOM,
HaKOIUICHHAsl 4aCTOTa KOTOPOTO MPEBBIIIACT MoTycyMMy dacToT (3462: 2=1731). Torna meauana
OTIPENICTTUTCS KaK:

3452 1018

Me=25+5—2 _ — 27,4 roja.
1054
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PA3JIEJI 5. IOKA3ATEJIN BAPUAIIUU U IPYTUE XAPAKTEPUCTHUKU PAIOB
PACIIPEJAEJIEHUSA

5.1. llonsiTHe 0 BapUaALIUU
[Ipu u3yyeHun MpoLEeccoB U SIBJIEHUN OOIIECTBEHHOM >XM3HU CTaTUCTHKA BCTPEYAETCs C
pa3zHooOpa3HOW BapHanueil IpU3HAKOB, XapaKTEPHU3YIOIIEH OTACTbHBIC SAMHULBI COBOKYITHOCTH.
BenuunHa npusHaka M3MEHSETCS, KOJEOJeTCs MO/ BIMUSHUEM DPA3JIMYHBIX MPUYMH U YCIOBU.
Uem pa3HOOOpa3Hee YCIIOBUS, BIMSIOIIME HA pa3Mep JAHHOIO IpHU3HAKa, TeM OOJIbIIE €ro
BapHaLMsl.

Tabnuna 5.1
JlneBHast BeIpaboTKa pabo4mnx ABYX Opuras
Howmep Yucno pabounx JlneBHas BeIpabOTKa CpenHsist THeBHas
Opurazpl JIETaJIe OTJENBHBIX Pa00YMX, IIT. BBIpabOTKa
1 6 75 90 78 82 93 86 84
2 6 65 122 84 70 105 58 84

OnmHa W Ta e CpelHssi MOXKET XapaKTepHU30BaTh COBOKYIHOCTh, B KOTOPOW pa3Mephl
BapHalM MpPU3HAKa CYIIECTBEHHO OTIMYAIOTCs ApYyr oT apyra (tadn.5.1). Kak BuaHo, cpennss
IHEeBHas BbIpabOTKa B o0eux Opuragax OJUHAKOBA, XOTA B TNEpBOM Opurage cpemHss
3HAYUTEIHHO MEHBIIIEC OTIMYACTCS OT MHANBUAYATbHBIX 3HAUCHUH MMPH3HAKA, YEM BO BTOPOA.

CnenoBarenbHO, AJ11 BCECTOPOHHEN XapaKTEPUCTUKH PAJOB pacipeielieHuss He0OX0IUMBI
MOKa3aTesy, OMpeNesIoIie Mepy, CTeNeHb KOJeOIeMOCTH OTAENbHBIX 3HAUEHUN MPU3HAKa OT
CpeIHeH, T.e. CTENeHh BapHaIliy, a Takke GopMy (THIT) pacTpeeeHus, XapaKTepU3YIOIylo ee
3aKOHOMEPHOCTH.

5.2. Iloka3aTeu BapualMy M COCOOBI X pacyeTa
a) Pasmax Bapuanuu siBisieTcs HanOoJiee MPOCTOW MEPOH K0JIeOJIEMOCTH 3HAaYCHHUI TIPU3HAaKa 1
MIpe/ICTaBIseT cO00H Pa3sHOCTh MEX/1y MAaKCUMAaJIbHBIM U MUHHUMAaJIbHBIM 3HaU€HUEM MpU3HaKa: R
= Xmax = Xmin.

Pa3max Bapumanum umeeT HEeJIOCTaTOK, MPOSIBIISIIOIIMNACA B TOM, YTO NPH BhIUKCICHUH R
UCIIOJIb3YEeTCS TOJIbKO KpalHWE 3HAa4eHWs psifa paclpeiesieHHs, U OH He BcCerjaa IpaBHIBHO
XapakTepHu3yeT Kojae0IeMoCTh IpU3HaKa.

B cBsi3u ¢ TeM, 4TO Kak/10€ UHIUBUAYAIbHOE 3HaYCHHE MPU3HAKA OTKIIOHSETCS OT CpelHei
Ha OMpEICNICHHYI0 BEJIUYUHY, MEPOH BapHallid MOXKET CIYKUTb CPEIHSAS H3 OTKIOHEHHH
KaXJ0M OTAEIbHOW BapUAHTHI OT UX CPETHEH.

Takumu mokasareisiMu SBISIOTCA CpeHEe JIMHEWHOE OTKIIOHEHHE, IUCIEPCUS, CpeHee

KBa/IpaTHUECKOE OTKJIOHEHHE.
0) CpenHee JuHeliHOe OTKJIOHEHME TPEJCTaBIICT COOOM CPEIHIO W3 a0CONIOTHBIX 3HAYEHUI
OTKJIOHEHUH MHAWBUAYaJIbHBIX 3HAUYCHUH MPU3HAKOB OT UX CPEIHEH:
Z‘x—x‘ Z‘x—x‘-f
d= ;d= .
n > f

HepnocraTox cpeaHero TMHEWHOTO OTKJIOHEHHUS B TOM, YTO OHO Oepercsi O6e3 ydyeTa 3Haka.
[To3TOMY B CTaTHCTHKE Yallle UCTIONb3YIOT TUCIIEPCHIO U CPEJHEE KBAPAaTHUECKOE OTKIOHEHHE.
B) /lucnepcusi M cpeaHee KBaJpaTHyecKoe OTKJIOHeHHWe. J(ucnepcueil Ha3pIBaeTCsl CpeaHUMN
KBaJIpaT OTKJIOHEHUN WHAUBHUAYaIbHBIX 3HAYCHHUH MPU3HAKA OT UX CPEAHEN BETUUHHBI

—\2 —\2
2 Z(X_X) 2 Z(X_X) f
o' == o' ===
n > f

Jlucniepcusi uMeeT oueHb Oosbloe 3HaueHue B aHanuze. OJHAKO ee MPHMEHEHHE Kak

Mephl BapHallud B psle CIyd4aeB OBIBa€T HE COBCEM YAOOHBIM, MOTOMY YTO Pa3MEPHOCTH




JMCIIEPCUH paBHA KBaJpaTy pa3MEpPHOCTU M3ydaeMoro npusHaka. [loaTomy BBIUMCIAIOT cpejiHEe
KBa/IpaTMYECKOE OTKJIOHEHUE, PAaBHOE KOPHIO KBaJpaTHOMY M3 CyMMBI KBaJpaTOB OTKJIOHEHUM
VMHIUBUAYAIbHBIX 3HAUEHUHN NIPU3HAKA OT UX CPEHEH, T.€. U3 AUCIIEPCUU

c=vo? .

ComnocraBiieHue JUHEUHBIX WM CPEIHUX KBAJIPATHUECKUX OTKIOHEHUH MO HECKOJIbKUM

COBOKYITHOCTSIM Ja€T BO3MOKHOCTb OIIPEACIATH CTEIIEHb UX OJHOPOJHOCTH B OTHOLIEHUH TOTO
WM HHOTO TIpu3Haka. Yem Menbine: R, d, 62,6, TeM COBOKYITHOCTH Goliee 0HOPOIHA, TeM OoJiee
TUIIUYHOU OYZIET CpeHssl BEIUUMHA.
r) Koa¢ppunuent Bapumanum. Tax kak gucnepcusi U cpelHee KBaJpaTUYECKOE OTKIOHEHHUE
XapaKTepU3yIOT aOCOJIIOTHBIN pa3Mep OTKIOHEHUH, TO NPEICTABISIET HHTEPEC COMOCTaBUTH
CpeaHee KBaJIpaTUYECKOE OTKIIOHEHHE C €r0 CPEeIHEN BeIMUMHON. Tako#l moka3aresib Ha3bIBACTCS
K03 (UIIMEHTOM Bapualuu

(6}
V ==-100% .
X
Ecnu B35Th OTHOILIEHUE CPEHETO JIMHEIHOTO OTKIOHEHUS K CpeHel apu(MeTH4eCcKOu,

d

TO TIOJIYYUM JiuHelHbll KOYPPUIIUESHT Bapruanuu Vn =—=-100%
X

OTHoleHHWe  pa3maxa BapualMd K  cpeaHed  apudmernyeckoil  Ha3bIBaeTcs

R
ko duientom ocyumayuu: K, = =-100% .
X

B3anMocBa3bL mokasareseii Bapuanumn
B HopmampHOM psily pacmpenenieHus MeXIy TOKa3aTelsMH BapHalldd HWMEIOTCS

R —
CIEIYIOIINE MPUMEPHBIE COOTHOIICHUS: G = E ; R=x+3-0; c=125-d.

5.3. OcHOBHBIE CBOMCTBA JUCIIEPCUN
1. Ecnu Bce 3Ha4YeHMS MPU3HAKA YMEHBIIUTh WM YBEIMYHTHh Ha KaKOE-TO MOCTOSTHHOE YHCIIO d,
TO AUCTIEPCHs HE U3MEHHUTCS.
2. Ecnu Bce 3HaveHMs NMPU3HAKA YMEHBIIUTh WM YBEIMYHUTh B K pa3, TO AUCIIEPCUS U3MEHHUTCS
B K? pas.

3. Cymma KBaJpaTOB OTKJIOHEHWN MHIMBUIYaNbHBIX 3HAYEHHUH NMpU3HAKa X OT UX cpeaHeil X
MEHBIIE CYMMbl KBaJIpaTOB OTKJIOHEHUN WHAMBHUIYaJbHBIX 3HAUCHUN IMpHU3HAKa OT JHOOOTO

4YHCia a, IpU YCIOBHH, YTO A # X

Z(x—i)z <> (x-af.

4. Jlucepcusi MpU3HAKa paBHA PA3HOCTU MEXAY CPEIHUM KBaapaToM 3HAUEHUS MPHU3HAKA U
KBaJpaToOM UX CPEIHEH:
—\ [\
2 2
5 (@) (T

Jucnepcus albTepHATHBHOIO MPU3HAKA

B pAAC CiIydyacB BO3HHKACT HCO6XO,I[I/IMOCTB U3MCPUTH BapHUallUul0 aJIbTCPHATUBHOI'O
IIprU3HaKa, TO €CTb TaKoOro, KOTOpHﬁ MOKCT IIPUHHUMATL TOJIBKO [IBa 3HAYCHMHA. O06o03HaUMB
OTCYTCTBHUC HHTCPCCYIOIICTO HAC IIPU3HAKA YCpPE3 O, €T0 HAJIN4YHUC YCPE3 1, JOJIFO CIHUHMUII,
O6Jla,Z[aIOIJ_[I/IX AaHHBIM HNPU3HAKOM — YCPE3 p, HEC OGJ’I&I{&IOH.II/IX — 4epes3 (, AUCIICPCHUI0 3TOTO
IIpHU3HaKa MOKHO OIPCACIUTH KaK

2

" =p-g
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Hanpumep, ecnin 64% pabOTHUKOB MPEANPHUATHS MMEIOT BBICIIEE OOpa3oBaHHE P, TO
nUcrepcust OyaeT paBHa:

c>=064-(1-064)=023.

5.4. IlpaBuJio c10:KeHusl AUcCHIepCcHii

Ha Bapmanmio npu3Haka BIHAIOT Pa3IHYHbIC PUUUHBI U (PAKTOPbI, KOTOPHIE JETATCS Ha
ciydaiiHple W cucreMarudeckue. [lostomy m Bapuanus MoOXKeT ObITH CIIyyallHOH, BbI3BAaHHOM
JNCHCTBHEM CIIy4alHBIX TPUYMH W CHCTEMATUYECKOHW, OOYCIOBJIICHHOW BO3ICHCTBHEM
MOCTOSIHHBIX TMPUYHMH U (pakTopoB. B CBSI3M C 3TUM BO3HHMKAET HEOOXOJMMOCTH B ONPEACICHUN
CIIyJailHOM CHCTEMaTH4YeCKOW cocTaBistomed u e€ poiu B oOmei Bapuanuun. OO0
JHCIIEPCUI0 MBI YK€ paccMarpuBayiid. OHa XapakTepu3yeT OOIIyl0 BapUalUI0 IpHU3HAKa IMOJ
BIMSIHUEM BCEX YCIIOBUH, BC€X MPHUYMH, BBI3BIBAIOIIMX ATy BapHalMI0 M HCUUCISIETCS 10

dbopmyme:
—\2 —\2
D SRS SR 3 %
6" ==/ o' ===
n > f

Jliia ompenienieHusl BIUSHUS MOCTOSIHHOTO ()akTOpa Ha BEMYHHY BapHallMM MOJb3YIOTCA
AHATUTHYECKON TpynnupoBkod. Bapmamms, oOycnoBneHHas (akTopoMm, TMOJI0KEHHBIM B
OCHOBAHMUE TPYIIAPOBKH, HA3BIBAETCS MEXKIPYIIIOBOW Bapuanuend. Pa3mepsl ee onpenensrorcs

Ipru IMOMOIIM AUCICPCUX TPYIIIOBBIX CPEAHUX HIIN MEXKTPYIIIOBOM AUCTIEPCUN, KOTOpas

XapaKkTepHu3yeT KoJae0IeMOCTh IPYNIOBBIX UM YACTHBIX CPEAHUX X OKOJIO UX 00Iel cpeaHei:

rae  X; - CPEAHss IO KaXJO0M OTAENBHOM IpyIIe; X - CPeIHssA IO BCEH COBOKYIHOCTH; N -

YHCIIO SIMHHUI] COBOKYIMHOCTH; f - 4acTOTHI WK Beca.

Takum 00pazom, MEXTPYNNoBas AUCTIEpCHsi (IUCHEpPCHsl TPYIIOBBIX CPEIHHUX) paBHA
cpenHer apruMeTHYecKor M3 KBaApaToB OTKIOHEHHWH YaCTHBIX CPEIHUX OT oOmieit cpeaned. OHa
XapaKTepU3yeT CHUCTEeMaTHYEeCKYI0 BapHallMio, KOTOpas BO3HUKAeT IIOJ] BIMSIHUEM (haKTopa,
MIPU3HAKA, TI0JI0KEHHOT'0 B OCHOBAHHUE TPYIIITUPOBKH.

Jlisa ompeneneHus BIUSHUA CIyd4alHbIX (DAKTOpOB M HMX poJid B 0oOIIed Bapuauuu
OTPEEINAIOT TUCIEPCUI0 B MIpelesiax KakJO0W TpyMIbl, T.e. BHYTPUTPYIIOBYIO JUCHEPCUIO, a
3aTeM U CPEJHIOI0 U3 BHYTPUTPYIIIOBBIX JIUCIIEPCHIA:

—\2 —\2
6, = ZZ(X—n_X') o= % .TIIe X - UHAUBHUIyallbHbIC 3HAUCHUS TPU3HAKA; X_I -

—2 Giz — Zcf - f

I'PYIIOBBIE WM YAaCTHBIE CPEJHHUE: G = ; c = :

n 2
B Mmaremarnueckoll CTaTUCTHMKE J[OKa3aHO, 4TO OOLIas AWUCHEpCHs IpHU3HAKa paBHA CyMMe
MEXTPYIIIOBOM TUCIIEPCUN U CPENHEN U3 BHYTPUTPYIIIOBBIX AUCIEPCUH.

—2
2 2
c°=0c +90

9TO HpaBI/IJIO HaA3bIBACTCsI l'lpaBI(IJ'IOM CJIOKCHHUA menepcm‘/i.

5.5. Paabl pacnpeaeneHus M UX MOAeTUPOBaHUe
a) MoMeHTBI pacnpeeaeHust
OpHoli W3 BaXHBIX 3aJad aHAJIN30B PSIOB pACHpPEICIICHUSl SBISETCS BbBIBICHUE
3aKOHOMEPHOCTU paCIPENEIICHUs, OIIPEACICHUE €€ XapaKTepa U KOJIUYECTBEHHOTO BBIPAKCHUS.



Orta 3ajaya pemiaercs IpH TOMOIM MOKa3aTesel, XapakTepusylomux ¢GopMmy, THI
pacpeneneHus.

KpoMe paccMOTpeHHBIX BBbIIIE Ba)XHOW XapaKTEPUCTUKOW PpsANOB  PaCIpPENCIICHUs
SIBJISIIOTCS. MOMEHTBI PacIpeIeICHUs.

MowmenTtoM pactipeneneHuss (My) Ha3bIBaeTCs CpeqHsss apupMeTHdecKas W3 OTKIOHCHUIA
3HAYEHUM IIPU3HAKA X OT HEKOTOPOH ITOCTOSIHHOM BEJIMYMHBI d B CTEIICHU K-

>(x-a) - f
> f

Bennuuna x ompezensieT MOpsiIOK MOMEHTa. B 3aBUCHMOCTH OT BEJIMYMHBI A Pa3IHyYaioT
HayaJibHbIE, IEHTPAJIbHbIE U YCIIOBHbIE MOMEHTHI (Ta01. 5.2).

M, =

Ta0muma 5.2
3HauyeHHe MOMEHTOB pacnpeaeeHust
Beanunna HazBanune O0o3HaueHue Bemnuuna MmoMmenTa
MOMEHTA MOMEHTA
k=0 k=1 Kk=2
0 HavabHbIN M 1 X X_Z
X [EHTPATbHBIH M 1 0 c
] >(—a) - f
a YCIIOBHBIN M M, = T

YcioBHBIE MOMEHTBHI HCIOJB3YIOTCS JJISi OTPEACICHUS JUCIIEPCUN BBICOKMX CTETICHEH.
[IpakTUYecKH WMCIONB3YIOTCS MOMEHTHI TEPBBIX YETBIPEX MOPSIKOB. Eciim B KadecTBe BecOB
B3STh HE YACTOTHI, @ BEPOSTHOCTH, TO TIOJIYIUM TEOPETUICCKHE MOMEHTHI pacpeAeICHHUS.

0) KpusBsble pacnpenenenusi

Jlst 0600ITIEHHOM XapaKTePUCTUKH 0COOCHHOCTEH (OPMBI pacripeesieHUsI TPUMEHSIOTCS
KPUBBIC pacIpelesieHHs, KOTOPbIE BBIPAKAIOT 3aKOHOMEPHOCTh PACIPENCICHUSI  €IUHUII
COBOKYITHOCTH TIO BEJIMYMHE BaPbUPYIOIIETO MTPH3HAKA.

OMnupudeckas KpuBas - OTO (akThyeckas KpHBas, TOJIy4YeHHas MO JIaHHBIM
HaOJIO/ICHUs, B KOTOPOM OTpaKaloTCs Kak OOIIUe, TaK U CIy4alHbIC YCIOBHS, OTPEACISIONINE
pacrnpenenenue (kpusas 1, puc.5.3)

Teopernueckasi kpuBas pactpeelieHusi - 3TO KpPUBas, BBIPAXKAIOMIAS (YHKIMOHATBHYIO
CBSI3b MEXKIy U3MCHEHHUEM BapbUPYIOLIETO MPHU3HAKA W W3MCHEHHUEM YacTOT U XapaKTepU3YHoIIast
OTIPEJICIICHHBIN THIT pactipeaeeHus (Kpusas 2, puc.5.3).

Ilo dopme kpuBble pacmpezeneHus ObIBAIOT CUMMETPUYHBIMH M aCUMMETPHYHBIMH. B
3aBUCUMOCTH OT TOTO, KaKasi BETBb KPHBOU BBITSHYTA, PA3JIMYAOT IPABOCTOPOHHIO aCHMMETPHIO U
JICBOCTOPOHHIOK acuMMmeTputo (puc.S.1). KpuBsle pacnpeneieHus TakkKe MOTYT UMETh Pa3InuHYIO
OCTPOBEPIIMHHOCTH (pHc.5.2).

Jis  XapakTepUCTUKH CTETeHH acCUMMETPUU KPHUBOM HCIONB3YIOT Kodghduyuenm
acummempuy, KOTOPBIM MpelcTaBiseT co00il OTHOIIEHHE IEHTPaIbHOIO MOMEHTa TPETHETO
MOPSIJIKA K CPETHEMY KBaAPATUUECKOMY OTKJIOHEHHIO B Ky0e

A=

03

Ecrm 4 > 0, To acuMmMerpus mpaBOCTOpOHHsAA, a ecoim A < 0, To acummerpus
JICBOCTOPOHHSS, B CUMMETpUYHOM pacnpeznenenun — A=0. Kpome storo xosddunmenrta s

XapaKTCPUCTUKHA ACUMMETPUX MPUMCHAOT U COOTHOIICHUEC MEXKIY X H MOJOH WM MeIuaHOu
IO OTHOLICHHUIO K CPECAHCKBAAPATHICCKOMY OTKIIOHCHUIO.
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Xx—Mo Xx—Me
Ay = p— Ay = — OH MeHee TOUeH IO CPAaBHEHHIO € KOIPPUIIUECHTOM
ACUMMCTPHHU U ITPUMCHACTCA PCIKE.

JInst  XapakTepUCTUKH  OCTPOBEPIIMHHOCTH KPUBOW  pacupeniesieHus IMPUMEHSIOT

KOd(QQHUIMEHT 53Kclecca, KOTOPBIH pPaBeH OTHOLICHWIO LEHTPAIHHOTO MOMEHTa YETBEPTOTO
MOPSAKA K TUCIIEPCUU B KBaJIpaTe

m
_ 4
E=—.
c
B HopmanbHOM pacnpeaenenun E=3, mnosroMmy, eciam E>3, TO 3KCLECC BBIIIE

HOPMAJILHOTO (OCTPOBEPITUHHAS KpUBasi), £<3, skciiecc HUXKEe HOPMAITBHOTO (TUIOCKOBEPIIMHHAS
KpHuBas).
B) MoaenupoBaHue psiioB pacnpeneieHus

Bce paccmoTpeHHBbIE BbIIIIE T[IOKa3aTely XapaKTepU3YIOT OTAEJbHbIE CBOWCTBA
COBOKyHNHOCTH. OOIIyl0 XapaKTepUCTHKy psga paclpelesieHus MOKHO IpeACTaBUTh
QHATUTUYECKH, B BHJE (QYHKIUH, XapaKTEPU3YIOIMIEH 3aBUCUMOCTh MEXIAy HW3MEHEHUSIMHU
npu3Haka M yactoTamu. Eciu mmeercs sMOMpUYECKUM psii paclpeneneHus, TO Heo0X0IuMOo
HalTH (QYHKLUUIO paclpeieneHus, T. €. MoA00paTh TaKyl TEOPETUYECKYI0 KPUBYIO, KOTOpas
HamboJjee MOJHO Obl pacKpbliBajla 3aKOHOMEPHOCTh pacrpeaeneHus. Haxoxaenue ¢GyHKIMH
KpPUBOU pacrpeielIeHNs Ha3bIBACTCS MOOEIUPOBAHUEM.

Jnst  anmpokcumanuu  (BBIpaBHUBAHHWA) OMIIUPHUYECKUX KPHUBBIX pacTpeleieHus B
CTaTHUCTUKE YacTO IOJIb3YIOTCS HOPMaJbHBIM  paclpeleieHueM, (QYHKIHUS KOTOPOro

15
F(x)z—.[e 2t

Jor 5,

rne  F(X) - unTerpanbHas (yHKIMS pacrmpeneieHus; t - HOpPMHUPOBaHHOE OTKJIOHCHHE, € -
OCHOBaHHUE HATYpaJbHBIX JIOTapu(HMOB.

Teopernueckoe pacrpesesieHue BEpOsITHOCTEH M 4acTOT JaeT IMpejacTaBieHue o dopme,
THUIIE paclpeiesieH s, 0 3aKOHOMEPHOCTH, CBOMCTBEHHOI H3y4aeMOoMYy SIBJICHUIO.

X >Me>Mo X=Me=Mo X <Me<Mo
[IpaBocTopoHHSIS Cummetpuunasi  JIeBOCTOpOHHSIS
AcummeTpus KpUBas aCUMMETpHUs
.-"; IE

/

Puc.5.1. Tunvl kpusvix pacnpedenenus (no acummempuu)
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Puc. 5.2. Tunwvl kpuswvix pacnpeoenenust (no 0cCmpo8epuuHHoOCmu)
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BbIMNOJSIHEHME HOPM
Puc. 5. 3. Dunupuueckoe u meopemuueckoe pacnpeoenerue
pabouux no cmeneny 6bINOIHEHUs

DOMIIUPUYECKOE U TEOPETHUYECKOE pacrpezesieHue padouux MO CTENEHH BBIMOTHEHHS
HOPM IPUBEACHO B Ta01.5.3 1 Ha puc.5.3.

Tabnuma 5.3
Pacnpezenenne pabo4mx 1o CTENEHH BBIOJIHEHUs HOPM BBIPAOOTKH
['pymnmbl paboymX MO CTETICHH Yucno pabounx TeopeTnyeckne 4acToThI

BBITIOJTHEHUS] HOPM, % (amnupuyeckue yacTothl) (f) ()
1o 100 2 5
100-110 15 13
110-120 26 24
120-130 32 28
130-140 12 20

140-150 9 8

150 u BpIIE 4 2

Uroro: 100 100

I') KPMTEPUH COTIACUS

Jist olleHKH OGJIM30CTH SMIIMPUYECKOTO M TEOPETUYECKOTO PaCIpeeNIeH s UCIIONb3YIOTCS
CrelUaNbHbIe MO0Ka3aTelld, KOTOphle Ha3bIBAIOTCS KPUTEpUsAMH corjacus. Kpurepuu cormacus
KaKk TpaBWIO TEM WIA MHBIM CIIOCOOOM OIICHHMBAIOT CTENEHb PACXOXKJIECHUS MEXIY
SMIIMPUYECKUMHU U TEOPETUUECKUMHU YaCTOTAMH.
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Haubouiee yacTo ucmonb3yercss KpUTEPHid, KOTOPBINA Ha3bIBACTCS Xu-kgadpam [lupcona n

(f- £
i

rjae f’-TeopeTHUecKue YacToThl, f-aMmupudecKkne 4acToThI.

2
PacCUUTBIBACTCA ), = Z

2
Uem MeHblIe 3HaYeHWE ), TEM JIydlle TEOPETUYECKOE paclpeieieHUue OTpa)kaer

>

2
peanbHOE TIOJIOKEHHUE B COBOKYIHOCTH U HaoOopot. Eciu )~ =0, To pacxoxnenue mexay f u f
OTCYTCTBYET.

2 2
Jls mpoBepKH cornacksi ¢ MOMOIIBI0 X~  PacCYUTaHHOE 3HAYEHHE X, CPABHMBAKOT C

2 2 o
TaOMMYHBIM U TIPH YCIOBUH Lo < A, MOXHO C OINPENEICHHOW BEPOSTHOCTHIO CKa3aTh, YTO

pacxosk/IeHue TEOPETUUECKOTO M SMIIMPUUECKOT0 paclpeielieHusl ciydaiiHo, U Ha000poT.

Taxxke mpuUMeHseTcs M KpuTepuil cormacus KommoropoBa A, KOTODHIH paBeH

A=D:+n , rie D - MakcumalibHasi pa3HOCTh HAaKOIUICHHBIX 4acToOT (0e3 ydeTa 3Haka), N -
00BEM COBOKYITHOCTH.

BbrauciuB GpakTHUECKHI KPUTEPHH A , TI0 CTIENUANBHON TaOIUIEe HAXOIAT BEPOSTHOCT
JNOCTH>KEHHS] KPUTEPUEM O3TOTO 3HaudeHus. EciM BEpOSTHOCTh 3HAYMTENIBHA, TO PACXOXKICHUE
MEXKy SMIIMPUYECKAM M TEOPETUUYECKUM PACIPEIETICHUEM MOKHO CUUTATh CIIyYalHbIM.

B sBneHusx OOIIECTBEHHON XKH3HU AaCUMMETPUYHBIE PACHpPEIEIICHUs] BCTPEUYAIOTCS
ropaszo yamie, 4eM CUMMeTpHuHble. HekoTopble acuMMeTpUYHbIE paclpeesieHuss MOT'YT ObITh

NpUBEACHBl K CHUMMETPUYHOMY TIyreM MpeoOpa3oBaHusi TMpu3Haka X, Hampumep
norapugmupoBanueM. B sToM ciyyae pacnpeneneHHE Ha3bIBaeTcs  JIOrapuMUYECKH
HOpMaJbHBIM. Takoe mpeoOpa3oBaHME MNPOU3BOAUTCS, KaK MPaBUJIO, IS CHIIBHO

ACUMMETPUYHBIX pacHpeeIeHUN.

Pemenne THNOBLIX 3a1a4
3anaua 1. [IpoBepka npspky Ha KPENoCTh B J1a00PATOPUU Jajla CISAYIOITUE PE3YIbTaThl
(Tabm. 5.4):

Tabmnuua 5.4
Kpenocts npsiku, T (x) 150 160 170 180 190 200 | 210
KomuuectBo mpoo, (f) 2 13 24 31 20 4 6

Breruucnuth Bce mokaszateiu Bapuanyu.
Pemenue. B 3amaue 3HadeHus MNpU3HaKa HUMCHOT PA3JIMYHYI0 YHUCIICHHOCTH, IIO3TOMY

o 2
3HaveHus, X, d, 6°, ¢, V JOUKHBI BBIYUCIATHCS KaK CPEIHHUE B3BEIICHHBIC BEIUYMHBI. J[JIst
BBIYHCIICHUS TIOKa3aTeNlel BapHalliy IPOBOAUM JOMOIHUTEIbHBIE pacueThl (Tabm. 5.5)

Tabmuua 5.5
X f xf (x - x) (x - x)f (x - x)? (x - x)’f

150 2 300 -29 -58 841 1682

160 13 2080 -19 -247 361 4693

170 24 4080 -9 -216 81 1944

180 31 5580 1 31 1 31

190 20 3800 11 220 121 2420

200 4 800 21 84 441 1764

210 6 1260 31 186 961 5766
Hroro 100 17900 +521 18300




| | | | | 521 |

Cpeodnssa kpenocms npsasicu oNpeaesieTcs o popmyie

- xf
x—Z —@zlwr.

S f 100

R =X = Xpin =210-150=60 r.
Cpeonee nunetinoe omkioHeHue BRIMUCISETCS 110 GopMyie

. > [x=xf _s214521 0

> f 100

Lucnepcus, 836euiennas no 4acmome 8apuarmos, paBHa

o > (x—xJ f _18300_ .. o

> f 100

Cpeonee keadpamuyrnoe OmMKIOHEHUE PaBHO:

o =+/o? =+/183 =1353r.

k0o duyuenm sapuayuy COCTaBIAET

Pasmax sapuayuu

\Vi =S.1oo%=@.100% =76% -
X 179

3anaua 2. Ha npeanpustun 64% paOOTHHKOB MMEIOT Cpe/lHEe W BhICIIEe 0Opa3oBaHUE.
OnpenenuTth JUCIEPCUIO JOJIU pabouuX, UMEIOIINX CPEIHEE U BhICIIee 00pa3oBaHuUE.

Pemrenne. Jlucriepcus ansTepHATHBHOTO TIPH3HAKA ONpEseisAeTcs Kak o°=pg, rae p —
JOJIl €IVMHUI] COBOKYIHOCTH, OOJAJaloNIMX NaHHBIM IMPU3HAKOM, a (=1-p — monis exuHuI

COBOKYITHOCTH, HE 00JIaJAIONTNX TaHHBIM MMPU3HAKOM, CII€I0OBATEIBHO: 0°=0,64-0,36=0,2304.

3anaua 3. Mmerorcs cnenyromue nanHbie (1abm1.5.6):

Tabmnuua 5.6
3apaboTHas 1aTa padouux o npodeccusm (1997 rox), Toic. pyo.
Neo ni/m | 'pynmetr pabouux 1o Yucno paboumnx 3/m omHOTO paboyero B
npodeccusm MeCSIII
1 Toxapu 2 140, 160
2 Crnecapu 3 120, 200, 160
3 KysHers 5 140, 180, 200, 220, 260
Brruncnurs:

CPCAHIOI0 MCCAIHYIO 38.pa6OTHYIO iaty i KaH(,HOﬁ Tpylmnbl U JJIs1 BCEX pa60q1/1x; TPYIIIOBBIC
AUCTICPCUHN; CPCIAHIOI0 N3 BHYTPUI'PYHIIOBBIX ,Z[I/ICHCpCI/Iﬁ; MCIKTPYIIIOBYIO JUCIICPCHUIO, O6H_Iy10
JUCIICPCHUIO; IIPOBCPUTD IIPABHUIIO CIIOKCHUA zmcnepcnﬁ H CACIAaThb BBIBOJBI.

Pemenue. B 3amaue Tpe6yeTC$[ OIpCACIINTb, KAaK BJIMAIOT HAa H3MCHCHHUC 3apa60TH0171
I1J1aThI pa60‘{I/IX MNOCTOAHHBIC NPHUYUHBI, TTOJIOKCHHBIC B OCHOBAHUC T'PYHIIMPOBKU (B JaHHOM
cJIydyac — pasjinius B HpO(l)eCCI/II/I), u cnyqaﬁHLIe ITPHUYUHBI. I[J'ISI 9TOI0 HeO6XO,Z[I/IMO OIIpCACIINTDb
CUCTCMATHUYCCKYIO U CJ'Iy‘I&fIHyTO Bapuanuu U UX poJib B o6u1eﬁ Bapualuu. I[J'ISI pCUICHUS 3a1a9A
M BBIYMCJICHHUA 3aJaHHBIX HOKaBaTeHeﬁ, IMOCTPOUM BCIIOMOT'aTCIIbHYIO Ta6J'H/II_Iy (Ta6ﬂ57)
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Tabmuma 5.7

Ne n/n X X=X (x—x ) X — X (X—x)
Tokapu
1 140 -10 100 -38 1444
2 160 10 100 -18 324
Wroro: 300 0 200
Crnecapu
1 120 -40 1600 -58 3364
2 200 40 1600 22 484
3 160 0 0 -18 324
Wroro: 480 3200
KysHuenpl
1 140 -60 3600 -38 1444
2 180 -20 400 2 4
3 200 0 0 22 484
4 220 20 400 42 1764
5 260 60 3600 82 6724
HWroro: 1000 0 8000
Bcero: 1780 11400 16360

CpenHroro 3apabOTHYIO TUIATY IO KKAOW TPYIIIE U sl BCeX pabodnx OmpeaessieM Mo
dhopmyre cpenHelt apuhMeTUIECKOW MPOCTOM:
X_l = % =150TsbI1C.pYO. X2 = 4;20 =160TsI1C.pYO. X3 = @ = 200TsbI1C.pYO. X = % =178tbIC.pYO.

Buympuzpynnoeusie oucnepcuu BoruucisieM 1o ¢popmyse:

—\2
X—X
of = M ,  op= 2—(2)0 =1001HIC.py6?; O = %00 =1067TEIC.py0’; O = &:0 =1600TH1c.pyo>
n
Cpeonsas uz 6Hympuzpynnoevix Oucnepcuil paBHa:

—2_2.0i-f _100-2+1067-3+1600-5
>, 2+3+5

Mesicepynnosasn oucnepcus ONpenesnseTcs Kak:

S -xf -t <, _(150-178)° -2+ (160-178) - 3+|(200-178)" -5 _ 4960
St 2+3+5 10

—\2
X —X
Z( ) = 16360 =163TBIC.pY6°.
n 10
I[To mpaBwmy ClOXKEHHMsT TUCTIEPCHil 00111ast TUCTIepCUs paBHA CyMMe CpeTHe

=1140t81C.py6°.

8% = = 496ThIC.py0” .

Obwas ducnepcus paBHa: G~ =

BHYTPHIPYIIIOBBIX X MEXKIPYIIOBOI HCHepcHu: 62 = o 2 + & = 1140 + 496 = 1636.

3agaua 4. CpeHss yceBaeMOCTh CTYJEHTOB SKOHOMMYECKOTo (hakynbTeTa X =4 Gaiia,
Mo=4,8 OGamna, Me=4,2 Oamna. Yka3aTb, CUMMETPUYHBIM MJIM ACHUMMETPUYHBIM SIBJISETCS
pacnpeeeHue CTyIEHTOB 10 YCIIEBAEMOCTH. Eciau acCHMMETPUUYHBIM, TO C KAKOW aCUMMETpHUEN
(JIEBOCTOPOHHEN WM TPAaBOCTOPOHHEH).



Pewrenne. B cummerpuuHOM pacnpeneneHun X =Mo=Me. B Hamel 3amaye Takoro
paBeHcTBa HeT. ClleloBaTeNbHO, PacHpelelcHHEe aCMMMETPHYHO, a Tak Kak X <Me<Mo, To

pasHocTH Mex1y X—Me u X—Mo oTpHLaTeIbHbIE U ACUMMETPUS JICBOCTOPOHHSIS.
3agaya 5. VYpokallHOCThP CaxapHOH CBEKJIBI B CEIBXO3MPEANPHIATUAX 00IacTH

XapaKTepU3YeTCsl CIIEAyIOIMME ToKasaTemsmu: X =300 wra, c=120 1/ra, Mo=240 w/ra, a

ypokaiiHOCTh 3epHOBBIX -X=30m/ra; =10 wm/ra, Mo=27 w/ra. BpUHCIUTh mOKa3aTeIH
aCHMMETPHH M yKa3aTh rjie OHa OoJbiie. KakoBo HamnpaBiieHHE aCHMMETPHH?

X—Mo=300—240=0’5; m, =30—27
c 120 ? 10
AcumMeTpHs IpaBOCTOPOHHSASA, Tak Kak [1,>0, 1 Gosbllie B IEPBOM CITydae.

Pewenue. 11, = =03

3amauya 6. LleHTpanbHbIi MOMEHT TpeThero nopsaka M;=34.56 npu 0=12. Beruuciaurs

K02 QUIIEHT aCUMMETPUH U CHIENIaTh BBIBOJbI; LIEHTPAIbHBIII MOMEHT 4eTBEPTOro Mopsiaka M,
=64,32 ipu 6 =2 . Berancaute KodHPUITMEHT IKCIIecca U CALNATh BBIBOJIBI.

Pemenne. A = Ms _ @ =0,02
o’ 123
AcUMMeTpHs MPaBOCTOPOHHSS, TaK Kak A>( , 1 He3HAYUTEIIbHAS
M 6‘;’432 402
(¢)

DKcIiecc BhIIIe HOPMAJIbHOTO, TOTOMY 4TO E>3.
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PA3JEJI 6. BBIBOPOYHOE HABJIIOJAEHHUE

6.1. O0mue cBeeHnst 0 BLIDOPOYHOM HAOJIIOICHUHT

B cBi3u c Tem, 4YTO CTAaTUCTUKAa HMMEET JEJI0 C MacCOBBIMHU COBOKYIHOCTSMHU
CTaTUCTUYECKUE HCCIIE0BAHNS BeCbMa TpynoeMKU. [103TOMy 1TaBHO BO3HHMKJIA MBICIIb O 3aMEHE
CIUIOLITHOTO HAOJIIOACHHS BHIOOPOYHBIM.

Bribopounoe HaOmiosieHne — 3TO HamboJjiee COBEPIICHHBIH CMOCOO HECIUIOMIHOTO
HaOJIOIEHUS, TIPU KOTOPOM OOCIIEAYeTCsl HE BCS COBOKYITHOCTB, a JIMIIb €€ 4acTh, OTOOpaHHas
[0 ONPENCIICHHBIM IIpaBWJiaM BbIOOpKM U  oOecneduBarouias IOJyY€HUE JIaHHBIX,
XapaKTEePU3YIOIIUX BCIO COBOKYITHOCTb B IIEJIOM.

[Ipn npoBeneHun BBIOOPOYHOTO HAONIOAEHUS HENb3 MHOJYYUTh AOCOJIFOTHO TOYHBIE
naHHble. Kak mpu CIulolmHOM, Tak Kak IpU BBIOOPOYHOM HAOIIOAEHMM HEU30EKHBI OLINOKH,
KOTOpBIE JEATCS Ha OIUMOKU PETUCTPAllMU W OIIMOKU pEenpe3eHTaTUBHOCTU. B cBoro ouepenp,
OLIMOKYU PENpPe3eHTAaTUBHOCTHU OBIBAIOT CAyUalinble U CUCTeMamuyecKue.

Baxknelmum ycinoBueM NpuMeHEHHs] BBIOOPOYHOTO METO/1a SIBJISETCS MPaBUIIbHBIN 0TOOD
€IMHHUIL] COBOKYITHOCTH, & UMEHHO:

a) cTporo 0OBEKTUBHBIN OTOOP €IMHUI] COBOKYITHOCTH, IMPU KOTOPOM KaXK[asl U3 HUX MOJydasa
Ob1 a0COTIOTHO OJIMHAKOBYIO BO3MOKHOCTb ITONIACTh B BBIOOPKY;

0) IOCTaTOYHOE KOJMYECTBO OTOOpPAaHHBIX €AMHHUIl COBOKYMHOCTH. [lpm coOmioneHuu 3THX
YCJIOBUH BBIOOpKA OyJET penpe3eHTaTUBHON WU MPEJICTABUTEILHON.

Bcst cOBOKYMHOCTD €IMHUIL, U3 KOTOPOW MPOU3BOIUTCS OTOOP, HA3bIBACTCS FeHepaIbHOM
COBOKYINHOCTBIO 1 0003Hauyaercst O6ykBoil N. YacTh reHepanbHOW COBOKYMHOCTH, MOMABIIas B
BBIOOPKY, Ha3bIBa€TCsl BIOOPOYHOI COBOKYNHOCTBIO U 0003Hayaercs N.

O06o0maromue noka3zaTeau reHepaaIbHONH COBOKYITHOCTH - CPEHSIS, AUCIIEpCHas U 0TI -

Ha3bIBAIOTCS T'eHEePAJbHBIMH M COOTBETCTBEHHO O0OO3HA4aeTrcss X, G, p, TAC P - JOJS WIH
OTHOIIIEHUE YHWCIA EIWHUIl COBOKYMHOCTH M, oOnamaronux IJaHHBIM TPU3HAKOM KO BCEH

YHUCIIEHHOCTH TeHEePaIbHON COBOKYITHOCTH, T.€. P = W . Te xe o6o01Iaro1e XapaKTepPUCTUKHU B

BBIOOPOYHOM COBOKYITHOCTH 0003HAYAIOTCSI COOTBETCTBEHHO X, o 2 o.

Teopernueckold OCHOBOW BBIOOpPOYHOrO MeTojaa sBisgercss Teopema [1.JI.UeOwimena,
KoTopas (opMyIupyeTcsl CIASAYIOUIMM 00pa3oM: C BEPOSITHOCTHIO, CKOJIb YroJHO ONHM3KOM K
eIUHULe (JOCTOBEPHOCTH), MOKHO YTBEp)KIaTh, UYTO MPU JOCTATOYHO OOJIbIIOM 0ObeMe
BHIOOPDKM ¥ OrpaHMYEHHOW JHUCIEPCUU TEHEPaJbHOM COBOKYIIHOCTH Pa3HOCTh MEXIY
BBIOOPOYHOM CpellHel U reHepaIbHOM cpeiHel OyIeT CKOJIb YTOAHO Maja:

‘)_(—i‘<g.

2
HpI/I INPAaKTUICCKOM HUCIIOJIb30BAHHUU TCOPEMBI YeOrI111€Ba TCHCPAJIIbHYIO NUCIICPCUIO C
KOTOpast HCU3BCCTHA, 3aMCHAIOT BBI60pO‘lHOI>i zuzlcnepcneﬁ.

6.2. Buabl u cxembl 0TOOpaA
®opMHpoBaHUE BHIOOPOUYHON COBOKYMHOCTH W3 T'€HEPAIbHOH MOXKET OCYIECTBIIATHCS
no-pasHomy. Pasznmuuaror cienyroure BUAbI 0TOOpa: COOCTBEHHO-CIIy4dailHbIN; MeXaHHUYECKHil;

TUIUYECKUH; CEepUIHBII; KOMOUHUPOBAHHBIH.

1. Co6cTBeHHO-c1yyaliHblii 0T60pP. OH OpPUEHTHPOBAH Ha BHIOOPKY €IMHHUIl U3 IeHepalbHOM
COBOKYITHOCTH 0€3 BCSKOIO PAaCUWIC€HEHHs €€ Ha 4acTH MM rpymmbl. JInbo npumensercs
&KepeObeBKa, TMO0 UCTIONB3YIOTCS TaOMUIIBl CITydaiiHBIX YUCEI.

2. Mexannveckuii 0T6op. OH COCTOUT B TOM, UYTO OTOOp €UHUI] B BHIOOPOYHYIO COBOKYITHOCTh
MIPOM3BOJUTCST U3 T'€HEPAJIbHOW COBOKYIHOCTH, pa30WTONH Ha paBHbIE MHTEPBAIbl (IPYIIIHI),
IIPUYEM BCE E€JUHMIIBI T€HEPATBLHON COBOKYIHOCTH JOJDKHBI PACIIOIaraTbCsl B OMPEACIEHHOM



nopsiake. PasMep mHTEepBana WM TPYNNbl paBeH OOpaTHOM BEIMYHMHE JIOJIM BBIOOPKH (MK
KOJINYECTBY OTOMpaeMbIX eauHHI). M3 kaxmoil rpymmsl (MHTepBajia) Oepercs TOJIBKO OJHA
enuanna. Tak, mpu 2%-HO# BbIOOpKe oTOMpaerca kaxnpas S50-as emununa (1:0,02; wm
dopmupyercs 50 rpynm win  wHTEpBanoB), npu 20%-HOW BeIOOpKE - Kaxkaas S5-sf eauHUIA
(1:0,2) u T. 1.

3. Tunnveckuii oréop. IIpu ero ocymecTBiIeHNN BCS TeHEpalIbHAs COBOKYITHOCTH JEIHUTCS Ha
TPYIIBl IO TUIIUYECKOMY MPH3HAKY, a 3aTeM B KaXJIOH TpyIe MPOBOJUTCS TOT WM WHOM
orbop. Hambosee wacTto ™3 KaXIOH Tpynmsl BBIOMpPAETCS KOJWYECTBO — CMHHIIL,
MIPOMOPLIMOHAIIBHOE YJEIIBHOMY BECY IpYHIbl B OOIIEH COBOKYMHOCTM M KaK IPAaBWIO -
MexaHuyeckuM oTOopoM. Takoil oTOOp 4YacTo Ha3bIBAIOT HMPONOPLUUOHATIBHBIM TUIHYECKUM
0TOOPOM C MEXaHHUECKON BBIOOPKOH.

4. CepuiiHplii 0TOOpP C PaBHOBEIMKUMH CEPUSMU COCTOUT B BBHIOOPKE HE OTNEIBHBIX €IUHUIL
reHepalbHOW COBOKYIIHOCTH, a Menblx cepuil (rue3n). [lomaBmme B BBIOOPKY cepuu
MO/IBEpraroTCs CIUIOMHOMY HabmoaeHuto. Camu cepun MOTYT (POpPMHUPOBATHCS Pa3IMUHBIMU
METO/IaMHU U CIIOCOOAMH.

5. KomOnnupoBanubiii 0oT60p. Bcee BhlenepeuynciieHHble BUIbI OTOOpa KOMOMHHPYIOTCS
MEXy COOOi.

Wcnonb3ys paznuuHble BUJBI 0TOOpA, MOKHO MPUMEHUTh U Pa3InYHbIE CXEMbl O0TOOpa:
0ecnoOBTOPHBIN 0TOOP (CXeMa HEBO3BPAIICHHOTO IIapa) - Mocie BhIOOpa KaKOW-TNO0O0 €TUHUIIBI
OHa 00paTHO B I'eHEpaIbHYI0 COBOKYIMHOCTb HE IOMAaJaeT M HE MOXKET ObITh BbIOpaHa CHOBA;
NMOBTOPHBII 0TOOP (Ccxema BO3BPAIEHHOTO IIapa) - MoCJe BbhIOOpa KaKOW-IMO0 €TWHUIIBI OHA
BHOBb BO3BpAIIA€TCS B TEHEPATbHYIO COBOKYITHOCTh M MOKET ObITh BEIOpaHa CHOBA.

6.3. Onpenesienne cpeHUX U NMpeaeJbHbIX OLIMOOK NMPH Pa3JIMYHbIX BUAAX 0TOOpaA
Omuobka BBIOOPKH € — Pa3HOCTH MEXKAY XapaKTEePUCTHKAMU BHIOOPOYHON 1

reHepaJbHOM COBOKYITHOCTH.

Ecnmu A mpencraBnsier co0oil mpenen, KOTOporo He MPeBOCXOIUT aOCOMIOTHAS BETUYHHA
X—ASXSXA+A;
o-AL<p<o+A

Ommnbka BBHIOOPKM 3aBUCUT OT MHOTUX (AKTOPOB, W, €CIM M3 OIAHOM M TOM Ke
reHepalbHOW COBOKYIMHOCTH MOHO C(HOPMUPOBATH OECKOHEUYHOE MHOXKECTBO BBIOOPOYHBIX
COBOKYITHOCTEH, KajkJasi U3 HUX JacT U cBOo omuOKy. [loaToMy npu BeIOOpOUHOM HAOIIOACHUU
TOBOPAT O CPeAHEH W3 BO3MOXHBIX OMIMOOK (CpelHss WM CTaHIApTHas OIIMOKa BBHIOOPKH),
KOTOPYIO 0003HAYa0T Kak [ .

€ TO

Bennuuna W OpsAMO IIpONOpLHHUOHATIbHA KOPHIO KBaIpaTHOMY M3 JUCIECPCHHU U O6p8.THO
IponopuruoOHaJibHa KBAAPpaTHOMY KOPHIO U3 ob0beMa BLI60quHOﬁ COBOKYIIHOCTH,

2
o i
wo= /_, JUTSL T0JIH, COOTBETCTBEHHO £/ = P9
X n ¢ n

Otu (hopMyIbl CipaBeUIUBbI sl TOBTOPHOI cxembl oTOopa. [Ipu 6ecrioBTopHOM 0TOOpE
BBOJIUTCS TIOMPABOYHBIA KOAPDUIIUEHT, paBHBIIHA

n 2
1——}, TOrIa — O (1M _ ([PAf,_ny.
( N My n N’ Mo n N
B Tex cnywasix, koraa BeIOOpKa HEOOJIbINAs 3TUM MHOKUTEIIEM MOXKHO MPEeHeOpeub, TaKk
n
KaK ero 3Ha4eHue OJIM3KO K equHuIle (0OBIYHO MpHU W <0,05).

I[J'IH PCHICHUS MNPAKTUYCCKUX 3a/lad BaKHA HC CPCAHAA omroKa BLI60pKI/I, a Mpeacinbl, 3a
KOTOPBLIC OHa HE BLIﬁHeT, T.C. TOBOPAT O npeaeIbHON oImoKe BBI60pKI/I.
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IpenenpHas ommbKa BHIGOPKH CBA3aHA CO cpenHeil ommoOkoii cootnomennem A =1-1
rae t- koaddunuenT nopepus, win - craructuka; t npuHUMaeT 3HadeHus 1, 2 wim 3 u CBs3aH C
BEPOSATHOCTBIO JAOCTIXKEHHA 3alaHHOTO mpenena. Ecim t=1 3To 3HA4MT, 4TO BEPOATHOCTH TOTO,
9710 OMMOKa BRIOOPKH HE MPEBBICUT 33aJaHHOTO 3HaveHwus, paBHa 0,683 wmm 68,3%. [pu t=2 —
P=0,954 umu 95,4%; t=3 — P=0,997 umm 99,7%.

Takum oOpa3om, mpenenbHas omMOKa BEIOOPKU 3aBUCHT OT TpeX (haKTOPOB: TUCIIEPCHU
G’ , 00bema BEIGOPKH N, 1 KoddduimenTta nosepus t. GOPMyIHI is OIpeeNe s IpeaeTbHbIX
OIIMOOK MPH Pa3IMIHBIX BHJIAX U CXeMax 0TOOpa MPUBEICHBI B Ta0I. 6.1.

Tabnuua 6.1
Onpenenenre npeenbHON OMOKY BEIOOPKH MTPH pa3INuHbIX BUIax oTOOpa
Cxema otbopa [IpenenbHas ommbka BEIOOPKH
JUISL CpeaHen JUIST TOJTH
CoOCTBEHHO - clTyJaliHbIM U MEXaHUYECKHUH 0TOOD
oll-o
[ToBTOPHBIH 0TGOP A, =t ( - )
oll-o n
BbecnioBTopHBIif 0TOOD A, =t \/ % (1 - W)
A, =t oll-o
[ToBTOpHBII OTOOP n
—2
n oll-o n
BecmoBTopHBIit 0TGOP A, =t i][l_ N] A, =t n(l_Nj
Ceputiinblii 0TOOD
2
1-—
y A, =t 5 A, =t |22
IToBTOPHBIH 0OTGOD S S
5° S oll—o) s
BecnioBTopHsIit 0T6Op A, =t o 1—§ A, =t e 1—§

6.4. Onpenesienne HeOOXOAUMOM YHCJTIEHHOCTH BHIOOPKH
IIpu pa3paboTke BBIOOPOYHOTO HAOMIOAEHUS MPENNOJaralT 3apaHee 3aJlaHHBIMU
BEJIMYUHY JOMYCTUMOM OmMOKM BBIOOPKM M BeposiTHOCTH oTBeTa (M t). HeusBecTHbIM,
CJIEZIOBATENIbHO, OCTAETCSI TOT MUHUMAJIBHBIH 00bEM BBIOOPKH, KOTOPBIH J0JIKEH 00eCreyuTh
TpeOyemyro TouHOCTh. M3 Qopmynsr A=p-t u dopmyn npeaenabHbIX OLIMOOK BBIOOPKU
yCTaHaBJIMBaeM HEOOXOJMMYIO UHCIEHHOCTb BBIOOpPKH. DopMmynbl uis  OnpeneseHus
YHUCIEHHOCTH BBIOOPKHU N 3aBUCAT OT criocoba otoopa (1abi.6.2).



Tabmuna 6.2
dopmyiibl pacyeTa YUCICHHOCTH BRIOOPKHU MPH COOCTBECHHO-CITy4aitHOM 0TOOPE

Crioco6 otbopa s cpenneit st monm Jlist moJn, eciu 1axe
NpUOIU3UTENBHO OHA
HEH3BECTHA
t? .o’ t'oll- o) 0,25t
[ToBTOpHBII — A2 ’—2
A A
. § t’c’N t* N-ol-o) 0,25t% - N
C€CIIOBTOPHBIN 5 5 5
P NA? +t%G° N-A? +t2o(l- o) N - A2 +0,25t2
A

UncneHHOCTh BEIOOPKU MOXKHO BBIPAa3UTh YEpe3 OTHOLICHHE d= g , T.€. TIPEIEIbHYI0

OI_HI/I6Ky BI)I60pKI/I BBIPAXKAIOT B CIMHUIAX CPEAHCTO KBAAPATUIHOI'O OTKJIIOHCHUS. TaK,
HarpuMmep, GopMylia YUCICHHOCTH O€CIIOBTOPHOM COOCTBEHHO-CITYYaifHOW BRIOOPKH IS

cpeaHen mpu =3 npuMeT BUI  _ N

2

N (dj +1
3

JI71s1 TAMUYECKOTO M CEPUIHOTO 0TOOpa 00BEM BEIOOPKH OTIPEACIIACTCS 10 CIEIHATIbHBIM

dhopmynam.
Pemienne TUNOBBIX 32124

3agaua 1. Metonom cinydaitHOW TOBTOPHOM BBIOOPKHM OBIJIO B3STO JJIsi TPOBEPKH HA BEC
200 mT. nerameir. B pesymbrare ObUT yCTaHOBJIEH cpeaHwii Bec netanu - 30 T mpum
CPEIHEKBaPATHIECKOM OTKJIOHEHHH paBHOM 4 T. C BepositHOCTBIO 0,954 TpebyeTcs onpenenuThb
mpeJien, B KOTOPOM HaXOJUTCS CPETHUIN BEC IeTalli B TeHEPAIIbHOI COBOKYITHOCTH.

Pemienue.

[IpenenbHas ommobKa cpeaHeit mpu COOCTBEHHO-CIy4daitHOM 0TOOpE (ITOBTOPHAS BEIOOPKA)
onpeaenuTcs no Gopmyine
2

A=t .
n

Hawm u3BectHo, uro t=2 (1.x. P=0.954); o’ = 4% =16; n=200, Torna

A, =228 _ +056.
200

CnenoBarenbHO, ¢ BepoaTHOCThIO 0,954 MOXKHO yTBEp)KIaTh, YTO CpPEOHHI BeC AeTald B
reHepaibHOW COBOKYIMHOCTU OYAEeT HaXOUThCS B Mpeeiax

30-056<Xx<30+056, 29,44 <x<3056.

3agaya 2. beln npoBeAeH y4eT rOpPOJCKOro HacelneHus ropoja 4 METOIOM CIIyd4allHOTO
6ecnioBTopHoro otbopa. M3 obmieit uncinennoctu HaceneHuss 500 ThIC. 4emoBeK ObUIO 0TOOpaHO
500 TbIc. M ycTaHOBIEHO, 4T0 15% mMeror Bo3dpact crapme 60 ner. C BepostHOCTBIO 0,683
OTIPEAEIINTD IPEIEII, B KOTOPOM HAaXOJUTCS I0JIs KUTeNel ropoaa A B Bozpacte crapiue 60 Jier.

Pewrenue.

[IpenenpHass ommOKka J0AM TpU  COOCTBEHHO-CIydalHOM OecroBTOpHOM oOTOOpe
OTIPEIEIINTCS KaK
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Aw=t\/@(1—%j.

3aecs o =0.15; 1-0320,85-(1—0,15); n=50; N=500; t=1 (P=0.683), Torma moacTaBiss 3TH

TaHHBIE B (OPMYITY MTOTYIHM:

A <1 0,15(1—0,15)(1_ 50 j _ 40,048,
50 500

CnenoBarenbHO, ¢ BepOSITHOCTHIO (0,683 MOXKHO yTBEp:KAaTh, UTO JOJIS JKUTENEH crapiie
60 et HaxoqUTCS B Ipeaeax:
0,15-0,048<P<0,15+0,048; umu 10,2%<P<19,8%.
3agaua 3. [IpoBenena 10%-nast Tunuyeckasi BHIOOpPKA MPONOPIMOHATIbHA YMCIEHHOCTU
oToOpaHHBIX Tpynm (Tadm. 6.3).

Tabnuua 6.3
['pynnupoBka pabounx pazHbIX Mpodeccuii o CTENEHH BBIITOJIHEHUS
HOPM BBIPaOOTKHU

['pynmnsr pabounx Uucno pabounx CpenHee BbINIOTHEHHE HOPM, %o c.

|

Toxkapu 40 98 2
Cnecapu 60 108 3
Ddpe3epoBIIHMKH 50 104 5

Tpebyetcs ¢ BeposiTHOCTBIO 0,954 onpenenuTh Mpeeiibl, B KOTOPHIX HAXOAUTCS CPEIHUI
MIPOIICHT BBHITIOJHEHUSI HOPM pabOUMMHU 3aBOJIa B 11e7I0M. BeiOopka GecrioBTopHas!.
Pemenue: Berancnum o0muii cpeaHUi MPOIEHT BHITIOJHEHHSI HOPM BBIPAOOTKH:

o Zii f, _ 98-40+108-60+104-50
> 40 + 60 + 50
Janee onpenenuM CpeHIO U3 TPYNIOBBIX AUCTIEPCUIA
= Yor-fi 4.40+9.60+25-50 _ 160 +540 +1250

=104% .

= = =130.
> 40 + 60 + 50 150
PaccuntaeM npenenbHy0 OMIMOKY BBIPAOOTKH JUIS TUITMYSCKOTO 0TOOpa
2
A, =t o 1—ﬂ =2 @ 1—& =4018. ( N=1500, 1.x. Be1OOpKa 10%-Has).
n N 150 1500

Takum o6pazom, ¢ BeposaTHOCTHIO 0,954 MOXHO yTBEep)KIaTh, UYTO CPEAHMM TMPOLIEHT
BBITIOJIHEHUS] HOPM pabOYMMHU 3aBOJIa B IIEJIOM HAXOJUTCS B IIpeesiax

X=iiAx wm X =104%+ 018

T.€. oH He MeHbIIe 103,82% u He Oonbine 104,18%.

3agaua 4. J{nga onpezaeneHus cpeiHed ypoxKalHOCTH caXapHOM CBEKJIbl B 00JIacTH
npoBezneHa 20%-Hasi cepuiiHas OecrOBTOpHAs BBIOOPKA, B KOTOPYIO BOILIO 5 pailoHOB M3 25.
Cpennsist ypokaifHOCTh MO KaXJIOMy OTOOpaHHOMY paiioHy cocraBuia: 250, 260, 275, 280, 300
1/ra. Onpenenuts ¢ BeposTHOCTHIO 0,954 mpenenbl, B KOTOPHIX OyAeT HAXOIUTbCS CPEAHSS
YPOKaltHOCTh caxapHOM CBEKJIbI IO OOJIACTH.

Pemenne. Haiinem o0myro cpeHio0

%= 250'800+260'1OOO+“”=280u/ra.
800+100+----

OmnpeznenyM MeXCEepHtHYIO JUCTIepcHIo 1o Gopmyiie




, (& -%)f, (250 — 280)° - 800 + (260 — 280)° -1000 + - - - -

o= N =337 wra.
> 800 + 1000 + 1200 + - --
Paccunraem npenenpHy0 OMHOKY BRIOOPKH MPU CEPUITHOM OECIIOBTOPHOM OTOOPE
Ay =2 ﬁ[l— ij =+734 u/ra.
5 25

CnenoBarenbHO, ¢ BEpOSITHOCTHIO 0,954 MOXKHO yTBEp:K/IaTh, UTO CPENHSAA YPOKalHOCTb
caxapHOU CBEKJIbI B 00JIacTH OyAeT HaXOIUThCs B pezenax ot 272,66 no 287,34 w/ra.

3apauya 5. [Ipeamonaraercs, 4to maptust netaneit comepxkut 8§ % Opaka. OnpenenuTsb
HEOOXOIMMBIM 00beM BBIOOPKH, YTOOBI € BeposSTHOCTHIO 0,954 MOXKHO OBIJIO YCTaHOBHTH
noJito Opaka ¢ TOrpemHocThio He Ooisiee 2% . Uccnemyemass maptus conepxut 5000 neraneid.

Pemenwue. Ilo ycrmosuto 3amaun t=2 , mosist OpakoBaHHBIX Aetaneit m=0,08,

1-®=0,92. Ilpenensnas ommbka moym no ycnosuto pasHa A =0,02, a N=5000. Iloacrasnsaem
9TH JJAHHBIE B (GOPMYITY H ITOIyIUM

22.0,08-092-5000 1472
n= > > = ~642 .
0,02°-5000+2°-0,08-092 2,2944

Uto0b1 ¢ BeposiTHOCTBIO 0,954 MOXHO OBLIO YyTBEpPXIaTh, UTO MpeAebHAS OMMOKa J0JU
Opaka He mpeBbicHT 2% , Heobxoaumo n3 5000 netaneit oToOpaTh 642.
3agaua 6. Uto mpou3oiiaeT ¢ nmpeaeabHON OmMMUOKONW BRIOOPKH, €CITH:
a) TUCTIEpCUS YMEHBIITUTCSA B 4 pasa;
0) YHUCIICHHOCTh BRIOOPKHU YBEIIUYUTH B 9 pas;
B) BEpOSATHOCTh McunciieHus n3menurcs ¢ 0,683 mo 0,997.

2
Pewenue. W3 popmyisl juist pacuera npeaenbHOM ommbKu BEIOOPKH A =t, /G—
n

BUJIHO, YTO OHA:

a) OpsAMO NPONOPIHMOHAIbHA KOPHIO KBaJpaTHOMY U3 naucnepcud. CrenoBarenbHO, €Cld
JCTIepCUsl YMEHBIIUTCS B 4 pasa, To mpezefibHas OlnOKa yMEHbBIIUTCS B 2 pasa;

0) 00paTHO MPONOPIHOHATbHA KOPHIO KBAJAPATHOMY U3 YHUCICHHOCTH BbIOOpKH. Clie10BaTENbHO,
eciii 00beM BBIOOPKH yBEIMYUTCS B 9 pa3, To mpeaenbHas olnOka yMEHbIIUTCS B 3 pasa;

B) MPSIMO MTPOTIOPITMOHAIBHA BEPOSATHOCTH UCYUCIICHHS, T.€. pu yBenmuueHnun P ¢ 0,683 (t=1) no
0,997 (t=3) omnbka yBeauuuTCs B 3 pasa.
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PA3JIEJ 7.CTATUCTUYECKOE U3YYEHUE CBsA3U

7.1. Buabl 1 ¢opMbI B3aHMOCBSI3H MEKIY SIBJCHUSIMH

OpHolf M3 BaXHEHIIMX 3a4a4 CTAaTUCTUKU SBISETCS M3Y4YEHHE, H3MEpPEHHE WU
KOJIMYECTBEHHOE BBIPAKCHUE B3aUMOCBSI3M MEXIYy SBICHHSAMH OOIIECTBEHHON >KW3HH,
YCTaHOBJIEHHOM Ha OCHOBE KaYE€CTBEHHOI'O aHAJIA3A.

Pazmmaror 1Ba Bujia cBsi3eil: QyHKIIMOHATIBHYIO W KOPPEISIIHOHHYIO, 00YCIIOBIICHHBIC ABYMS
TUIIAMU 3aKOHOMEPHOCTEN: IMHAMUYECKUMU U CTATUCTUYECKUMU.

Jlns siBiEeHUM, B KOTOPBIX MPOSIBISAIOTCA JUHAMUYECKHE 3aKOHOMEPHOCTH, XapaKTepHa
KECTKasl, MEXaHWYeCKas MPUYMHHOCTh, KOTOpas MOXET OBITh BHIpA)KEHA B BUJE YpaBHEHUS,
YeTKOM 3aBUCMMOCTH U T.A4. Takasg 3aBUCUMOCTb HasbiBaeTcsi (yHKIHMOHaIbHOW. [lpum
(YHKIIMOHATIBHOM CBA3M KaXJOMYy 3HAUEHHMIO OJIHOM BEIMYMHBI (apryMeHTa) COOTBETCTBYET
OJIHO MJIM HECKOJIBKO BIIOJIHE OIPE/IEICHHBIX 3HAUEHUH JAPYroi BeIUYHHbI ((PyHKIUN).

B oOmectBeHHBIX  mpoleccax, B  KOTOpPBIX  MPOSBISIOTCS  CTaTUCTUYECKUE
3aKOHOMEPHOCTH, HET CTPOrOW 3aBUCHUMOCTH MEXIY NMPUYMHON U PE3YyNbTaTOM U OOBIYHO HE
MIPEACTABIISIETCS. BOBMOXKHBIM BBISIBUTH CTPOTYIO 3aBUCHMOCTb.

CBs3b, IpU KOTOPOM KaXJOMYy 3HAYEHHUIO apryMeHTa COOTBETCTBYET HE OJHO, a
HECKOJIbKO 3HAU€HUH (QYHKIMHM U MEXAY apI'yMEHTOM M (PYHKUHUSMU HEIb3 YCTAHOBUTH CTPOTOi
3aBUCHMOCTH HA3bIBACTCA KOppensiuMoHHOW. KoppensnnoHHas 3aBUCUMOCTB IPOSIBISETCA
TOJBKO B CPEJHUX BEIMYMHAX W BBIPAXKAET YNCIOBOE COOTHOUIEHHUE MEXKJYy HUMH B BHUJE
TEHJICHIIMH K BO3PACTaHUIO WM YOBIBAHUIO OJTHOM MEPEeMEHHOMN BEJIMYMHBI IPU BO3PACTaAHUH UITU
yObIBaHUU APYTOil.

[1o HanpaBICHUIO PA3INYAIOT HPAMYIO U 00PAMHYIO CBS3H.

Ilo aHanmUTHUYECKOMY BBIPA)KEHUIO KOPPEJIALIUOHHAS CBA3b MOXKET ObITh NPAMOIAUHEHHOU
WA KPUBOSUHECUHOM .

7.2. OcHOBHBIE NIPUEMbI U3Yy4YeHHSI B3aUMOCBsI3el
a) MeToa mapaieJbHBIX PsioB. UTOOBI YCTAaHOBUTH CBSI3b MEXKIY SBJICHUSAMHU JOCTATOYHO
PacIoJIOKUTh TIOJIYICHHBIC B PE3y/IbTaTe CBOJIKH U 00paOOTKH MaTepuaibl B BUJE MAPAILICIIbHBIX
PAZIOB U COTIOCTaBUThH X MEX]Ty COOOM.
0) BajnaHcoBblii MeToa. [l XapaKTEPUCTUKHA B3aMMOCBS3U MEXIY SIBICHUSIMH B CTaTHCTHUKE
ITUPOKO MPHUMEHsSETCS OanaHCOBBIH MeToa. CYIIHOCTh €ro 3aKJIFoYaeTcsl B TOM, YTO JAaHHBIC
B3aMMOCBSI3aHHBIX TIOKa3aTelield M300paKalOTCs B BHJC TaOJNWIBI M PACIOJIAraroTCs TaKUM
00pazoM, 4TOOBI MTOTH MEXIY OTICIbHBIMH YacTAMH ObUIA pPaBHBI, T.€. YTOOBI OBLI OamaHc.
banaHCOBBIN METO/I UCIOJIB3YETCs ISl XapaKTEPUCTUKU B3aUMOCBSI3H MEX]y TIPOU3BOJICTBOM U
pacrpeeieHueM MPOIyKTOB, ICHEKHBIMU JIOXOIAMH U PACX0JIaMU HACCIICHHS U T.]1.
B) MeTo1 aHAJIMTHYECKUX IPYNNUPOBOK. [Ipy HaIMYMKU MacCOBBIX CTATUCTUYECKUX JTaHHBIX
UL W3YYCHHS W W3MEPCHUS B3aUMOCBS3CH COLMAIBLHO-IKOHOMUYECKUX SIBICHHH IIMPOKO
MOJIB3YFOTCS. METOJIOM aHAIUTHYECKUX TPYIIUPOBOK. AHATUTUYECKUAE TPYIITUPOBKH MO3BOJISIOT
YCTAaHOBHUTh HAJIMYHE CBS3M MEXAY ABYMs M OoJiee NMpH3HAKaAMH M €€ HampasjicHue. Meton
TPYIIUPOBOK COYETAETCS C METOJIOM CPEIHUX U OTHOCUTENBHBIX BETUYHH.
r) JucnepcuoHHbll aHaau3. AHATUTUYECKHE TPYIIUPOBKH MPHU BCEH cBOeW 3HAUYMMOCTH HE
JA0T KOJMYECTBEHHOTO BBIPAKEHHS TECHOTHI CBSI3U MEXIY MpU3HAKaMH. JTa 3aJladya periaeTcs
MIPH MIOMOIIU AUCTIEPCHOHHOTO W KOPPESIIMOHHOTO aHATN30B.

JluciepCUOHHBIN aHalW3 JaeT, MpPEekKIEe BCEro, BO3MOXKHOCTh OMNPEAECTUTh POJb
CUCTEeMAaTUUYECKON M cilydyaifHO# Bapuaiuii B oOiieil Bapuanyu U, cle0BaTelbHO, YCTAaHOBUTH
poJib u3ydaeMoro ¢axktopa B U3MEHEHHH Pe3yIbTaTUBHOTO MpHU3HaKa. [ 3TOTO MOIB3YIOTCS
MIPABUJIOM CIIOKEHUS JUCTIEPCUH.



7.3. KoppeJssumoHHbI aHATU3
Onpenenenue GOpPMBI CBAZU

N3yuenue B3auMOCBs3€d MEXAYy IPU3HAKAMU  CTATUCTUYECKOM  COBOKYITHOCTHU
3aKIII0YAeTCs] B OMNpEACICHUN (OPMBI M KOJMYSCTBEHHOW XapaKTEPUCTHUKU CBS3HM, a TaKKe
CTENEHU TECHOTHI CBSA3U. KOoppensiiiMoHHbIN aHAINU3 U PELIaeT 3TU ABE OCHOBHBIE 331aUH.

[lepBas 3amaua 3akiroyaeTcssi B ONpeAeNeHUU (opmbl CBSI3U, T.€. B YCTAHOBJIECHUU
MaTeMaTH4eCKOH (OpPMBI, B KOTOPOl BEIpaKAETCS TaHHAS CBA3b.

[IpenBapuTenpHBlid  3Tall  TpPU  YCTAHOBJICHWH (OPMBI  CBSI3M  3AKIIOYACTCS B
TEOPETUYECKOM aHAIM3€ M3y4aeMOIO SIBJIEHUS, a TaKXe B IPEACTAaBICHUM HCKOMOW CBS3U
rpa¢puuecku. ['paduk, MOCTPOEHHBIA IO MCXOAHBIM HAHHBIM, IIO3BOJISIET TMPHOIM3UTEIHHO
ONpENENUTh: €CTh JIM Kakas-TO CBSI3b MEX]y SBICHHSIMH; €€ HalpaBieHue (mpsmas WU
oOpaTHas); TPUMEPHYIO TECHOTY CBSI3M (€CTECTBEHHO, YTO TIPU TpaPUUYEeCKOM aHaIu3e
UCIOJIB3YIOTCS  TOJIBKO JIBE€ IEPEMEHHBIE).

[MpuMeHeHre METO0B KOPPENSAIMOHHOTO aHalM3a JIaeT BO3MOXKHOCTh BBIPAKATh CBS3b
MEXKIy NpPU3HAKAMU AHAUTUYECKH - B BHJC YPAaBHEHHS - M MPHIABATh €H KOJMYCCTBEHHOEC
BBIpaKCHHE.

JIpyruMu clioBaMH HEOOXOJMMO HaWTH 3aBHCUMOCTh BHza Y=f(X),ipuuemM B KadecTBe
¢bynxkimu f(X) MoryT ObITh

A

noysmHOM 1-To mopsika - Y = dg +a X
3 2
nonuHOM 2-TO mopsiaka - Y = Ay + X+ A, X

A _ al
crerneHHast QyHKIHS - y=4a,-X

Q

runepoosmyeckas GyHKIuUSA - Yy =a, + 7

(MOTYT OBITH UCIIOJIB30BAHBI M IPYTUe BUJIBI (DYHKITHI).

HewusBectHpie mapameTpbl (QyHKIHH (aHAIMTUYECKUX YpPaBHEHUM CBS3HM) HAXOMSITCS
METOJIOM HAWMEHBIINX KBJIPaTOB, CYIIHOCTh KOTOPOTO B CIEAYIOIIEM: CyMMa KBaJpaTOB
OTKJIOHEHUH (PaKTUYECKUX TAHHBIX OT BEIPOBHEHHBIX JIOJDKHA ObITh HAMMEHBIIIECH (CM. pUCYHOK):

(Y, =9, )2+ (Y, =¥, )+t (y, =, ) =S =min

nimn

> (y—y)> —>min

Omgxnonenue paxmuueckux ypogHe om 6blpOSHEHHbIX
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H3mepenune TeCHOTHI CBSI3U
[Ipn w3ydeHHH KOPPEISIUOHHOW CBSI3M Ba)XXHO BBISICHUTH HE TOJNBKO (opMmy, HO U

TECHOTY CBSI3M MeXAy (aKkTOPHBIM M pPe3yAbTaTHUBHbIM Hpu3HakoM. Jlns 3rtoro (mpu
MPSIMOJIMHENHON CBSI3M) pAacCUMTBIBAETCA I10KA3aTelb,

Ha3bIBAEMbIM HApPHLIM JIUHEHHBIM
k03 QuIHeHTOM Koppensuuu I, , BRIMUCIAEMBbIA 10 hopmyrie

p oo 20 (y-y)
D (=% D (y -y )

Koapdunuent koppensunu NpuHUMAaeT 3Hadenue ot -1 po +1, mpudem ecimm Iy, >0, To

Koppensuust npsmas, ecimu I, <0, To Koppensius obparHast, a ecnu I, =0, TO KOppensuus
OTCYTCTBYET TMOJHOCTBIO.

B 3aBucmMocTH oT TOIr0, HAaCKOJILKO rxy HpI/I6J'II/DKa€TC$I K CAWHUILC, Pa3IndarOT CBA3b
cl1adyro, YMEPEHHYI0, 3aMETHYIO, BBICOKYIO, TECHYIO U BECbMa TECHYIO.
Koadpduuuent xoppensuuu MOXeT OBITh HCYHCIEH W 1O crieaywromed Qopmyne
Xy—X-y
=—m
Yy 1
G, O,
r7ie 0, — CPE/IHEE KBAAPATHIECKOE OTKIOHEHUE PE3YIbTATUBHOTO PU3HAKA,

0, — cpeHee KBaIpaTHIeCcKOe OTKIOHEHHE (PaKTOPHOTO TIPU3HAKA.
3Has JMHEHHBIM KOA(POUIIUEHT KOPPEAInH,

MOXHO OMNPEICTUTh M TapaMeTphl
ypaBHEHHS perpeccuu Bupa Y = d, + ;X motomy 4to:

Q

alzrxyc_ u aozy_ai)_(.

Kosddunuent xoppemsuun Iy, mnpuMeHseTcs TOIBKO B TeX CIIydasX, KOTJa MEXIy

SIBJICHUSIMU CYILIECTBYET IMpPSIMOJIMHENHas cBs3b. Ecin jke CBsI3b KPUBOJIMHEHHAS, TO MOJIb3YIOTCS
K03 (UIIMEHTOM KOPPEJSAIUH, BHIYUCISIEMBIM 110 (hopmyrie

2
R o2y =¥)"
2(y-Y)
e Y- HCXOJHBIC 3HAYCHUSA PE3YIIbTaTUBHOI'O MOKA3ATECIIA,
Y, -T€OPETUYECCKUE 3HAUYCHUA,

Y -cpennee 3HaueHue Y.

Nwmes Cp€aAHCC 3HAUCHUC I[HCHCpCHfI, K03(1)(1)I/II_II/ICHT KOppCIsAMU MOKXHO BBIYHUCIIMTH KaK

2 2
R:\/gz - S
Gy Gy
e , 20 -Y)

o.=%=""" - (daxropHas (MEXIPyNnmoBas) JUCIEPCHUS
n

BOCIIPOU3BOANMOCTH

20 y)
n

Wi  JUCIICPCUA

oCT

— cllyyaifHas (cpeiHss U3 BHYTPUTPYIIIOBBIX) AUCIEPCHS UIIH

=\2
. 2.(y-9)
OoCTaTO4YHaa ,[[I/ICHepCI/Iﬂ; Go = — 0611_[351 zu/lcnepcm{.



KoadduuuenT xoppensuuu no ceoeMy abCOTOTHOMY 3HAYSHHUIO HAXOJIUTCS B Mpeaenax
or 0 no 1.

Ecnmu ko3¢ duimenT koppensaunu BO3BECTH B KBaIPaT U BBIPA3UTh B MPOLIEHTAX, MOIY4YUM
[IOKAa3aTellb, Ha3bIBaeMbIN KOO(PGhUIIMEHTOM JETEPMUHAIINT

D=R?-100%.

OH moka3bIBaeT, Ha CKOJIBKO MPOIICHTOB M3MEHEHHE Pe3yJIbTaTUBHOTO (paKTOpa 3aBUCHT
oT u3MeHeHHs (akropHoro mnpusHaka. Kosddumment nerepmuHanmu sBIsSeTCs Haubolee
KOHKPETHBIM TOKa3aTeJeM, TaK KaKk OH OTBEYAaeT Ha BONPOC O TOM, Kakas J0Js B 0O0mem
pe3yibTare 3aBUCHT OT (JaKTOpa, IMOJI0)KEHHOTO B OCHOBAHUY T'PYIITHPOBKH.

7.4. MHOXkecTBeHHasl KOppeJsilus
Onpenenenre GOpMBI U TECHOTHI CBSI3U MEXKIY TpeMs U OoJiee mapamMeTpaMH Ha3bIBaeTCs
MHO>KECTBEHHOU Koppesiuen. [Ipu MHOKECTBEHHOI KOppensiiuu orpeaeraeHre GopMbl CBA3H
AQHAJIOTUYHO OIpeieiaeHn0 (OPMbI CBA3M NpU MApHOM KOPpEISUH, a CaMO YypaBHEHHE
perpeccuu uiercs B Buje (Kak npaBuio)

y=a, +aqX +a,X, +..... +a, X,.
IIpu ompeneneHNH TECHOTHI CBSI3M €CTh CBOM OCOOCHHOCTH. TecHOTa CBSI3U M3MeEpseTcs

MHO>KECTBEHHBIM KO3()(pUIIMEeHTOM KOppensluuu, BUA KOTOPOTOo aHaJOoTH4YeH KO3 UIUEHTY
KOPPEJSAIUH NPU HapHOH CBSI3U

Ecmu u3yuaercss B3amMojeicTBHE TOJLKO Tpex (akropor Y=f(X,z), To koaddummeHt
MHO’KECTBEHHON KOPPEJISAIHHA MOKHO OTIPEIEIUTH O GopMyIie

P el R
)

rIe rxy ,I'Zy r M- napHbie KO3()PHUITUEHTHI KOPPETAIUH.

MHOeCTBeHHbBIN K03(DDHUIIMEHT KOPPEISIIUU HaXoauTes B npenenax ot 0 1o 1.

MHOeCTBeHHbBIN KOA(DPHUIMCHT NeTEPMUHALNY, PaBHbIA KBaapaTy R, BbIpakKeHHOMY B
MPOIIEHTAX, XapaKTepU3yeT JOJI0 BapHalld Pe3yJbTaTUBHOTO Mpu3Haka Y O] BO3JAcHCTBHEM
BCEX M3Yy4aeMbIX (haKTOPHBIX MPU3HAKOB.

ITockouibKy (hakTOpHBIC MPH3HAKU JCHCTBYIOT HE H30JHMPOBAHO, a 10 B3aHMOCBSI3H, TO
MOYET BO3HUKHYTD 3aj1a4a OIpPECTICHUS TECHOTBI CBSI3H MEXKIY PE3Yy/IbTATUBHBIM MMPU3HAKOM H
OTHUM M3 (DaKTOPHBIX MPH IMOCTOSIHHBIX 3HAYEHUSAX Npouux (akropoB. OHa pemraercs mnpu
MOMOIIM YacTHBIX KO3 duIMeHTOB Koppeasuuu. Hanpumep, npu nuHeniHoi cBszu Y=f(X,z)
YACTHBIH KOA(PPUIUCHT KOPPEIAUH MEXKIy X M Y NPU MOCTOSHHOM Z BBIYHCIISAETCS 10
cienymomei hopmyne

rxy - r-zy Ty
2 2\
\/(1— rzyX1— rxz)
YacTHbI KOI(POUIMEHT KOPPENSALMA TIPU HM3y4eHUH 3aBUCUMOCTH Y OT Z mpH
HOCTOSHHOM X onpesensercs no Gopmysie

Ny =

, I’Zy — I’Xy I,

S Wy )
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[Tapubie k03(PUIIMEHTHI KOPPENALNH, KaK MPABUIO, BBIIIE YACTHBIX. DTO OOBACHICTCA
TEM, YTO (PaKTOPHI B3aUMHO KOPPEIUPYIOT MEKIY COOOM.

[Ipu 3HAUNTENTFHOM KOJMYECTBE (PAKTOPOB YACTHBIA KOAI(POHUIIMEHT KOPPEISIIUN MOKHO
MOJIyYHTh TIO (hopmyIte

2 2
Ryxz...v - Ryz...v

yx(z..v) = 1— Rz y
yz..V

R

rae Ryxz___v— KOA(PPUIIUEHT MHOKECTBCHHOUN KOPPEIISIIHH; Ryz,_.v — Ko3hdUIHEeHT

MHO>KECTBEHHON KOppeNsLUK pe3yabTaTUBHOrO Qaktopa (Y) CO BCEMH 3a HCKIIOYEHUEM
HCCIIEyeMOTO.

7.5. IIpocTeiilmme MeTOAbI M3MEPEHUS TECHOTHI CBSI3U

N3mepenne TECHOTHI CBS3M MeEXAy (akTopamMud C TOMOIIBIO  KOPPEISIHOHHO-
PETPECCHOHHOTO W JUCIICPCUOHHOTO aHAIHM30B COMPSHKEHO C OOJBIMUMHU BBIYHCITHTEIHLHBIMH
TpyOHOCTSMH. JIJIS  OPHEHTUPOBOYHOM OIICHKM CTEIICHH TECHOTHI CBSI3H  CYIIECTBYIOT
NpUOMMKEHHBIE METOJBI, HE TpeOyIolMe TPYyAOeMKHX pacuyeroB. K HHM OTHOCSTCS:
Koaghuyuenm xoppenayuu snakos Pexuepa, Kodghuyuenm Kopperayuu parneos, Kod¢gpuyuenm
accoyuayuu u Kodhuyuenm 63aUMHOU CONPIHCEHHOCTU.
1. KoadpunmeHT Koppeasiuuu 3HAKOB.
OCHOBaH Ha COIOCTaBJICHUW 3HAKOB OTKJIOHEHUM OT CpEeAHEH W TMOJCYETE YHCiIa CIIy4acB
COBIAJICHUS M HecoBmajeHus 3HakoB. KoadduuueHT Kkoppensiuu 3HAKOB OINpeAesseTcs Mo
bopmyre

i Uu-V

u+Vv'’

rae U - gyucio map ¢ 0JuHaKOBBIMU 3HAKAMU OTKJIOHEHUH X U Y OT X H Y ;

V- 4ucio nap ¢ pa3HbIMU 3HaKaMH OTKJIOHEHUH X U Y OT X U Y .

Koaddunument koppensuun 3HakoB koisiebsercss ot -1 g0 +1. DTOT mokaszarenb HCUUCIAETCS

OYeHb IIPOCTO, HO UMEHHO B CHUJIY 3TOTO OH HE OYEHb TOUEH.

2. KoaddunueHT KoppeasiuMy paHroB. DTOT IOKAa3aTeNb BBIYUCISETCS HE MO MEPBHYHBIM
JAHHBIM, a M0 paHraMm (MOPSIAKOBBIM HOMEpaM ), KOTOpbIE MPUCBAUBAIOTCS BCEM 3HAYCHUSIM
M3y4aeMbIX MPU3HAKOB, PACIIOJIOKEHHBIM B IMOpsJKEe UX Bo3pacTanus. Ecnu 3HaueHus
MpHU3HAKa COBIAJAIOT, TO OIpEesieTcs CPEJHHM paHT MyTeM JeNIeHHs CYMMBI PAaHTOB Ha
YHCIO coBmajgaromux 3HadeHuil. KoadduumeHt koppensuuu paHroB OMNpenensercs Io

dbopmyre
X
n—(n*-1)"

rae d”- KBaJpaT pa3sHOCTH PAHTOB IS KAXKIOH eIMHAIE d=X-Y.

KoadduuneHT koppensuuu paHroB Takxke kojednercs B npejaenax ot -1 go +1.
3. KoappuumenT accouuanum.

KoadduuuenT acconnanuu npuMeHseTcs Ui YCTaHOBICHHUSI MEPhI CBSI3U MEXIY IBYMs
KayeCTBEHHBIMU  aJbTEPHATUBHBIMU  TNpHU3HaKaMu. Jlis  ero  BBIYMCICHHS  CTPOUTCS
KOMOMHAIIMOHHAs 4-KJIeTOYHas Tabauma:

p:

a 0
C i
KOTOPAast BRIPAKAET CBA3b MEXK/TY IBYMs allbTEPHATHBHBIMHU SBJICHHUSIMH.




KoaddurmenT accorumany pacCuuThIBACTCs 10 GopMyIie
ad —bc

J(@a+b)(c+d)(a+c)(b+d)

KoaddurmenT acconmaiuu Toxe Koiaedaercs B mpeaenax ot -1 go +1.
4. KoappuuueHT B3aUMHON CONPSAKEHHOCTH

B tex cinyudasx, korna TpeOyercss yCTAaHOBUTD CBSI3b MEXIy KaU€CTBEHHBIMU [TPU3HAKAMU,
KaX/IbI U3 KOTOPBIX COCTOUT W3 TpexX W OoJiee TPymHm, MpUMEHseTCs] KOd(pPUIUEeHT B3auMHOK
CONpsDKEHHOCTU. JlJis OmpeleNeHus CTENEHU TECHOThl CBSA3M BBIUUCISIETCS CHELMAIbHBINA
[0Ka3aTeab, KOTOPbI Has3biBaeTcd KO3((UUUEHTOM B3aUMHOW  compsbkeHHocTH. OH
omnpenensiercs mno popmyiie:

2

X
n-(m —1)(m, -1)"

rae N - 9ACIIO €IMHULL COBOKYITHOCTH;
M1 ¥ M2- YUCJIO TPYIII 110 IEPBOMY M BTOPOMY IIPU3HAKY;

¥’ - IoKa3aTenh aOCOMIOTHOM KBAIPAaTHIHOI conpskeHHOCTH [TupcoHa.
Metoinka mpUMeHEeHHsI BCeX YeThlpeX Kor(h(UIIMEeHTOB MOKa3aHa MPH PElIeHUH TUITOBBIX
3az1ad.

Pemenne TUNIOBBIX 32124
3agauya 1. Ilo ganHbIM O MecsyHOW 3apaboTHoi 1uiate 10 paboumx Tpex pa3HBIX
npodeccuii (TOKaph, ciiecapb W Ky3HEI) BBIUMCICHBI: OOIIas AWCHEpCcHs 3apabOTHOM TLIAaThI

6321636 U CpeJHssA U3 BHYTPHIPYNNOBBIX aucriepcii 6° =1140. BeIUuCIuTh KOpPEIsIMOHHOE
OTHOIIICHHE.
Pemenne. KoppensumoHHoe OTHOIIIEHHE BBIYHUCIIAETCS M0 (hopMyie
2
, O
Tl - 2.
Gy
CrnenoBarenbHO, CHauana He0OOXOIUMO HAaWTH MEKTPYIIIOBYIO AUCIIEPCHIO

8° =0 —c° =1636 -1140=496.
[ToacraBmsis 3TO 3HaYCHHE B BBHIICTIPUBEACHHYIO (DOPMYITY, TOTYUHM:

2_ 496 _ 0303
1636

3agaua 2. BeoluncneHo crenyoliee ypaBHEHHE MHOXXECTBEHHONW perpeccuu 1o
CEJIbCKOXO3SUCTBEHHBIM MPEINPHUATUAM 00JaCTH, XapaKTepU3yIollee CBs3b MEXKIY pa3MepaMu
MPEANPHUATHS 0 TOCEBHOM IUIOIIAIN X T'a, YACTY KOPOB Z MIT., JOXOJAMU MPEANPUATUS Y MIIH.
pyo6.: y=290+3,12x+0,65z. TpeOyeTcs mpoaHaNU3UPOBATH TAPAMETPHI YPaBHEHHS PErPECCUU.

Pemienne. YBenuueHne MOCEBHOM IJIOMIAAM HA OJUH T'eKTap MPUBOAWT K TOBBIIICHUIO
JOXO0JIOB B cpemHeM Ha 3,12 muH py0.; yBelMueHHE YHClia KOpOB Ha | TOJOBY MPHUBOAUT K
MOBBIIIEHUIO 10X010B Ha 0,65 MITH pyo0.

3agaya 3. mo maHHbIM 3amaud No2 TMOJydeHBI CJENYIOIIME TapHble KOA(OUIIUEHTHI

xoppemsmn Iy, = 0835; r, =0,724; r, =0,900.

Boruncnuth k03QQUIHEHT MHOKECTBEHHOW KOPPEISINHN U JETEPMUHALINH.
Pemenue.
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2 2
Ny 1y =20, 1, T

Ryxz — l_r2 XZ ,

2 2 — . . .
R _ 0835° +0,724° —2-0835-0,724-090 _ 0843
e 1-092

Taxum 06pa3oM, MEXIy T0X0JaMH, TOCEBHOM TUIOMIAAbI0 U YHCIIOM KOPOB CYIIECTBYET
TecHas cBsA3b. KoaduiueHT nerepMrHalvg B HaIlIEM CIy4ae paBeH

D= ijz -100% = 084° -100 = 70%.

Orto 3Hauut, uto 70% BCel BapHallMM JEHEKHBIX JOXOJO0B MPEANPUATUN OOBICHIETCS
NeMCTBHEM paccMaTpUBAEMbIX (PaKTOPOB.

3agaua 4. Ilo ganabM 3a1aun Ne3 BeIUMCIUTE KOAPPUIMEHT KOPPETALUU MEXIY Y U X U
CIE€TIANTE BBIBOBI.

Pemenne. YacTHblli K03()DULIMEHT KOPPENSLUU XapaKTEPU3YEeT TECHOTY CBSI3M MEXIY
pEe3yJIbTaTUBHBIM NPU3HAKOM U OJHUM M3 (AKTOPHBIX HPU IMOCTOSHHBIX 3HAUYEHUAX MPOUUX
(hakTopoB, T. €.

C Fy =Ty Te

v Ja-ra-rz)

rae Iy, , - mapHbie koodduuments: koppemsiuum. [loactasisist B GopMyiTy HX 3HAYCHHS,

MOJTY4HM:

_ 0835-0724-09
Y (1-07247 )(1-097)

CnenoBarenbHO, CBSI3b MEXKAY JCHEKHBIMH JOXOJaMU U TIOCEBHOM IUIOIIAJbI0 MpPH
WCKJTIOYEHHUH BIUSHUA JPYTUX PaKTOPOB 3aMeTHasl.

DTOT Ke pe3yiabTaT MOKHO IMOJIy4UTh, UCIONB3YysA oO0uIyto dopmyny koddduumeHTta
YaCTHON KOppEsLUU

=0,596.

HOI[CT&BJ'I?I?I HMCIOIIUECA 3HAYCHH, IIOTYIHM:

i _\/0,8432—0,7242
() 1-0,724?

=0,596.

3agaua 5. Ilo 10 npeanpuaTusaM UMEIOTCS CIEAYIONIKMEe JaHHbIE, MITH pyo. (Tabn.7.1).
Tabmuua 7.1

Beinyck npoaykuuu 2515060302015 10| 40 | 8,0 |10,0

®onp 3apabotaot uratet | 06 [ 09 | 15 08 [{0,25(0,31|0,11{1,05| 20 | 2,5

Omnpenenure kK03hGUIUEHT KOPPETALIUN 3HAKOB U CJIENIaliTe BBHIBOJIBI O TECHOTE CBSI3H.
Pemenune. Jlng  BbuuciaeHuss KOdPQPUIMEHTa KOPPENSIUU  3HAKOB  COCTaBUM
BCIIOMOTaTeNNbHYIO TaOnuiy (Tabm. 7.2), W3 KOTOPOW MOJTYYMM YHCIO COBIAJCHHWHA 3HAKOB OT

CpG,Z[HCfI. B namem CJIyqyac€ OHO paBHO 8, YHCJI0 HECOBIAACHUIN 3HAKOB OTKJIIOHEHHH OT CpC,Z[HCfI -
2.



Taomuma 7.2

Ne i/t | Beimmyck npotykuuu Dony 3/mn 3HAKU OTKJIOHEHHUS OT CpeiHEN
(x-x) (y-y)
1 1,0 0,11 --- ---
2 1,5 0,31 --- ---
3 2,0 0,25 --- ---
4 2,5 0,6 --- ---
5 3,0 0,8 --- ---
6 4,0 1,05 -—- +
7 50 0,9 +
8 6,0 1,5 + +
9 8,0 2,0 + +
10 10,0 2,5 + +
Hroro 430 10,0
Cpennsis 43 1,0
[ToacraBnsis 3TH 3HaUeHus B GopMyny Kod(hULMeHTa KOPPESIIUY, TOTYIUM:
- Uu-Vv _ 8-2 _06.
U+VvV 8+2

CBs13b MEX/Ty BBIITYCKOM MPOIYKIIUH U (DOHIOM 3apaOOTHOM TUTATHI IPSIMasi M 3aMETHASI.
3anpaua 6. [lo 10 npeanpusTHIM UMEIOTCS CIICAYIONTNE JaHHbIC (Tabm 7.3):

Tabnuma 7.3
Cpennectcouna | gq4 | 950 | 1100 | 1400 | 1750 | 520 | 1000 | 400 | 2300 | 2000
YUCICHHOCTH
Brimmyck npoaykmuu 50 | 4,2 6,5 80 | 100 | 1,8 6,0 2,0 95 | 11,0

Pemenne. Koadduument Koppensiuuu paHToB BBIYUCISIETCA MO paHram (MOpPSIKOBBIM
HOMEpaM), KOTOpBIE IPUCBAUBAIOTCA BCEM EIWHHIIAM COBOKYITHOCTH, DPAcCMOJOXEHHBIM B
MOPSIIKE BO3pacTaHMs Mpu3Haka. JlJis ero BBIYMCICHHS COCTAaBUM BCIOMOIaTEIbHYIO TaOJIUIlY

(Tabn 7.4).
Tabnuua 7.4
Neri/it Brimyck YuciaeHHOCTh Panru Pa3zHocTh KBampar
MPOAYKLIUH pabOTHHUKOB panros d pa3HOCTH
x y o x noy panros d°
1 50 800 4 3 1 1
2 42 950 3 4 -1 1
3 6,5 1100 6 6 0 0
4 8,0 1400 7 7 0 0
5 10,0 1750 9 8 1 1
6 1,8 520 1 2 -1 1
7 6,0 1000 5 5 0 0
8 2,0 400 2 1 1 1
9 9,5 2300 8 10 -2 4
10 11,0 2000 10 9 1 1
Hroro 10
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[ToncTaBiisiss COOTBETCTBYIOIIME AaHHBIE B (hopMyity K03 (huLMeHTa, TOTYIHnM:

p=1

d2
_69

6-10

n-(n?-1)  10-(100-1)

TO €CTb CBA3b MCKAY BBIITYCKOM HNPOAYKIHU U CpGIIHCCHPICO‘-IHOfI YUCJICHHOCTBIO pa6OTHI/IKOB

BECbMa TCCHas.

3agayva 7. Ilo manHbM TaO. 7.5 BEIYUCIUTH KOA(PPHUIIMEHT acCOLMALINH.

Tabmuma 7.5

3aBUCHMOCTh BBIIIOJIHCHHUS IIJIaHA pa60qHMH OT HAJINYUA CHGIII/IaJILHOﬁ IIOArOTOBKH

[Iponum criennmoarotoBky | He nmpomum cnennoarorosky | Mroro
BeIimoaauu miaH 70 (a) 20 () 90 (ats)
He BBIMOTHIIN T1aH 2 (c) 8 (d) 10 (ctd)
Bcero 72 (at+c) 28 (6+d) 100

Pemenne. KoapdunueHnt accoumanuu HCMIONb3YeTCS JUIsl YCTAHOBJIEHUS CTENEHU
TECHOTBI CBA3U MECKAY ABYMS KAYCCTBECHHBIMH aJIbTCPHATHBHBIMU IMPU3HAKaAMHU, COCTOAIMMHU U3

IBYX TPYIII, U ONIpeAeseTcs Mo cleayromuei hopmyre
ad —bc

A= :
J(a+b)(c+d)(a+c)(b+d)
[ToacraBuM COOTBETCTBYIONIKE AaHHbBIE U3 Ta0d. 7.5 B POPMYILy U MOTYyUHM:

70-8-20-2

~90-10-72-28

Kax BHUJHO, MCXKIY BBIIIOJTHCHUEM IlJIaHA 1 HAJTUYHUEM CHCHH&J’IBHOﬁ IOATOTOBKH

CYIIECTBYET MpsiMasi U 3aMETHAsl CBS3b.

=039.




PA3JIEJI 8. PAIbI IMHAMUKHN

8.1. IlonsiTHE 0 AMHAMUYECKHUX PSAAAX U X BHAAX

IIpoueccbl W siBiIeHUS OOLIECTBEHHOW JKM3HHU, KOTOPBIE M3YYalOTCS CTAaTHCTUKOM,
HaxoJATCs B IOCTOSTHHOM JIBJKEHHM M U3MEHEHMH. B 1mporecce pa3BUTHS MEHSIOTCS pa3sMephl,
cocraB, 00beM, CTPYKTypa KOHKPETHBIX OOIIECTBEHHBIX SBJICHHUN. JTH M3MEHEHHs CTaTUCTHKA
BBIPAXKAET IPU ITOMOIIHN PA3IMYHBIX CTATUCTUYECKUX ITOKA3ATEIICH.

CraTucTHuecKue JlaHHbIE, XapaKTepU3YIOLIME W3MEHEHUs SBJICHUH BO BpPEMEHH,
Ha3bIBAIOTCS IMHAMUYCCKUMH (XPOHOJIOTUYECKHMMH WJIM BPEMEHHBIMH) psaamMu. Takue psjbl
MMEIOT OIPOMHOE 3HAYE€HUE NI BBIABICHUS U U3Y4YEHUs CKJIAJbIBAIOIINXCS 3aKOHOMEPHOCTEM B
SIBIICHUSAX OOIIECTBEHHOMN »U3HHU.

JIOBOJIBHO 4acTO MMEKOIIMECS TUHAMUYECKUE PsAJIBI HECOIIOCTABUMBI B CHUIIYy M3MEHEHUS
Kpyra 0ObeKTOB y4eTa, TEppUTOPUATIBbHBIX IT'PAHUL], U3BMEHEHUSI MacIliTada eAMHUI] U3MEPEHUS U
T.0. B oaTtom cmydae s npeoOpa3oBaHUS HECONOCTABUMBIX JUHAMHYECKHUX pSAIOB B
COIIOCTABUMBIE HCITOJIB3YIOT Pa3jIMYHbIE IIPUEMBI, OCHOBHBIE M3 KOTOPBIX CIEAYIOIIHE: MPSAMOM
IepecyeT JaHHBIX, IePeCYeThl IPU NOMOILIY KIII0YEH U CMBIKAHHE PSAJIOB.

B 3aBucHMOCTH OT XapakTepa W3y4aeMbIX BEJIMYUH PA3IMYAIOT TPU BUJA TWHAMHYECKHUX
PSAI0OB: MOMEHTHBIE, MHTEPBAJIBHBIE U PSI/IBI CPEIHUX.

MoMeHTHBIMH psaaaMu Ha3bIBAIOTCA  PSbI CTaTUCTUYECKUX BEJINYMH,
XapaKTEPU3YIOLIME pa3MeEPbl HM3y4aeMOIO SBJICHUS HA ONPEJEICHHBIE AAThl WM MOMEHTHI
BpeMeHH. [IprMepoM MOTyT CIyXHUTh JaHHBIE O CPEJHECIIMCOYHOW YMCIEHHOCTH PabOTaroIInuX
10 COCTOSIHHIO HA IIEPBOE YHUCIIO KaKI0TO MECALA.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MOMEHTHBIX PAJOB SIBJISETCS TO, YTO OHU HE MOAJIEKAT
CYMMHPOBaHHUIO.

HNHTepBanbHbIMH  PAAAMHM  HAa3bIBAIOTCS  PsSIABI  CTATHCTUYECKUX — IOKa3aTeleH,
XapaKTEepPU3YIOIUX Pa3Mepbl M3y4aeMOIo SIBJICHUS 3a OIpEIETICHHbIE NMPOMEKYTKU (TIEPUOJIB,
MHTEPBaJIbl) BpeMeHU. MIHTepBalIbHBIE Psi/ibl MOXKHO CyMMUPOBATh.

Psiabl cpeqHUX BEJIMYMH - OTO PSAbI, XapaKTEPU3YIOUIUE U3MEHEHUS CPEJHUX YPOBHEH
U3y4aeMOro sIBJIE€HHUS BO BpeMeHU. Kak M MOMEHTHBIE, Psiibl CPEIHMX BEIMYUH HE IOJJIEeKAT
CYMMHPOBaHHUIO.

Broluricnienue cpeHeil IMHAMUYECKOro psiaa
Cpenmsis, BHIYMCIIEHHAS U3 YPOBHEH JMHAMHYECKOTO psijia, Ha3bIBACTCS XPOHOJIOTUYECKOU
cpenneil. CriocoObl ee pacyeTa 3aBUCAT OT BUA IMHAMUYECKOTO Psja.
a) JUId MHTEPBAIBHBIX PSAAOB CpeqHss HCUUCHieTcs Mo ¢dopMmyne cpeaHer apudmMeTrudeckoi,
MpUYeM TMpU PaBHBIX HHTEpBajaxX MPUMEHSETCS cpenHss apudmeThyeckas Mpocras, a MpH
HEpaBHBIX - CPeNIHsA aprupMeTHUECKasl B3BEIICHHASI.
0) IUI1 MOMEHTHBIX PSAOB CPEIHAS PACCUUTHIBACTCA MO popMyIie

y71+y2+"‘+yn71 "‘yn
- _ 2 2
Y n—1 '
T.€. CpeOHsAsl XPOHOJOTMYeCcKas MOMEHTHOIO psiJa paBHA  CyMME€ BCEX YPOBHEW psaa,
MOJETICHHOW Ha YHCIO YJIeHOB psfa 0e3 OJAHOTo, MpUYeM MEepBBIH U TOCIEIHHI YJIeHBl psjia
OepyTcs B MOJIOBUHHOM pa3Mepe.
Ecnmn  wuHTEpBasNibl  MEXIy II€pUOJAMHM  HEpPAaBHBIE, TO NPUMEHSETCA CPEAHSA
apudmeTryecKkas B3BEIIEHHAs, a B KAUECTBE BECOB OEpyTCsS OTPE3KH BpEMEHH MEXIy JaTaMH, K

KOTOPBIM OTHOCATCA IMMAPHBIC CPECAHUC CMEIKHBIX 3HAYCHUI YPOBH:I.
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8.2. OcHOBHBIC TOKA3aTe/H, HCII0JIb3yeMble NPH aHAJIU3e JTHHAMUYECKHUX PS/I0B

JuHamuueckue psAabl aHAIU3UPYIOTCS MPU IOMOIIM psAla NOKa3aTeNlel, ONpeaeIomnX
XapakTep, HalpaBJIEHWE, MHTEHCUBHOCTb KOJIMYECTBEHHBIX W3MEHEHUH BO BpeMeHu. K HuM
OTHOCSITCS: YPOBEHb psifia, CPEIHUI YpOBEHb, aOCOIIOTHBIN MPUPOCT, TEMI POCTa, KOAPPHUIUEHT
pocra, TeMn NpupocTa, K0dH(UIHMEHT ONepeKeHHs], a0CONIOTHOE 3HAYEHHE OJHOTO MPOICHTA
IIpUPOCTA.

YpoBHeM psiga Ha3bIBaeTCs aOCONIOTHAs BEJIMYMHA KaXKIOTO WICHA IMHAMHYECKOTO
psana. PasnuyaroT HayaubHBIM (BeIMYMHA NEPBOTO 4Yi€HA psia), KOHEYHbIH (MOCIETHETO),
CPEIHUM YPOBEHB Psa.

CpenHuii ypoBeHb ONpe/eseTcsl B 3aBUCUMOCTH OT BHJIa AMHAMUYECKOTO psija.

AOCOJIIOTHBII NPHUPOCT XapakTepus3yeT pa3Mep YBEJIWYEHHS WJIM yMEHbLICHUS
M3Y4aeMOro SIBJICHMs 3a OINpeieNieHHbI mnepuoj BpeMeHu. OH ompenensiercs Kak pa3sHOCTh
MEXAY JaHHBIM YPOBHEM M IPEIBIIYIIUM WM HadyalbHbIM. YPOBEHb, KOTOPHIH CpaBHUBAETCS,
Ha3bIBAETCS TEKYIIHMM, & YPOBEHb C KOTOPBHIM MPOU3BOAUTCSA CPAaBHEHUE, HAa3bIBAETCS OA3UCHbIM.
Ecnu kaxnaplii ypoBeHb psa CpaBHMBAETCS C MPEAbIAYIIMM, TO MOJIy4alOTCs LIEMHbIE
nokasaren. Ecnu e Bce YpOBHHU psijia CPaBHMBAIOTCS C OAHMM M TEM K€, IepBOHAYAIbHBIM
YPOBHEM, TO MOJy4EHHBIE ITOKA3aTEIN Ha3bIBAIOTCS 0a3MCHBIMU.

AOGCOIOTHBIN MPUPOCT ompeensercs no Gopmynam;

LIEITHOM: _Ai: Yi = Yia1; GasucHmiit: -A= Yi— Yo,

rae  Y;— Tekymud ypoBeHb psAna; Yj_;— YPOBEHb NPEIIIECTBYIOUIUH; Y, — HadalbHBIN

YpOBEHB psija.

Temnmom pocTa Ha3pIBaeTCs OTHOUICHHE JAaHHOTO YPOBHS K NPEOBbIAYIIEMY WIH
Ha4yaJlbHOMY, BBIP&KEHHOMY B NpOIEHTaX. TeMmmbl pocTa ObIBAIOT LENHBIMA M Oa3MCHBIMH U
BBIYHCIISAIOTCA 10 POpMyIiam

= 2 '100; Gasucupii: —K = Li -100;
Yia Yo
Ecnu Temnbl pocta BBIpaKEHBI B BHJIC IIPOCTBHIX OTHOIICHHH (0a3a-1), TO MOJydeHHBIC
MOKa3aTe/Iu Ha3bIBalOTCA Ko pUIIMeHTaMu pocTa.
TeMmoM mMpHupocTa Ha3bBIBACTCS OTHOIICHHE A0COIIOTHOTO MPHUPOCTA K MPEIbIIYIIEMY
WM HAa4aJIbHOMY YWICHAM PsJia, BEIPAXKCHHBIM B IIPOICHTAX;

LEITHOM: K i

A A
LIEITHOM: Ti =——-2-100 ; 6asucupiit —1 =— 100
Yia Yo
TeMI MpUPOCTa TaKKe MOKET ObITh PACCYNTAH KaK:
uennoit: 1, =K, —1; 6asucubit —1 =K —1.

Jljig XapakTepUCTUKU TEMIIOB POCTa U MPHUPOCTA B CPEIHEM 32 BECh MEPUOJ BBHIYUCISIIOT
cpenHuii Temn pocta W mnpupocta. Cpennuil Temn, KodbOUIMEHT pocTa M MpUpOCTa
OTpeeNAoTCs Mo GopMyIaM CpeHel TeOMeTPHUIECKOM.

Jns  ompeneneHus cpeAaHed M3 CpeaHMX KOA(pQUIMEHTOB WJIM TEMIOB pocTa 3a
HEO/IMHAKOBbIE IPOMEKYTKH BPEMEHU IPUMEHSETCS CPEIHSASA TEOMETPUUECKAs B3BEILICHHAS

£k

rae M - npoaoJIKUTCIIBHOCTh OTPE3KOB BPEMCHH.
K03(l)(l)lfllll/leHTOM OIEPEKCHUS HA3bIBACTCSA OTHOLICHUE 0a3MCHBIX TEMIIOB pocCTa ABYyX
AUHAMHUYCCKUX PAJOB 3a OAUHAKOBBIC OTPE3KU BPEMCHHU




K!
KOH:
KH)

rae K'-Gasucubie Temmbl pocra mepBoro psaa; K- GasucHble TeMIbI POCTa BTOPOTO
psna.

B T1ex cnywasx, Korga TeMIIbl pOCTa IO JBYM CpPaBHMBA€MbIM psiiaM JTUHAMHKHU
HEU3BECTHBI, @ UMEIOTCS CPEIHUE TEMIIBI POCTA 3@ OJIMHAKOBBIN NEPHUOJ BPEMEHH, KOAPPULIUEHT
ONEPEKEHUSI pACCUUTHIBAETCA 110 PopMyIIe

K
K, = T
[ — g
rac — CPCAHHU TCMII pOCTa MCPBOTO pAAa JUHAMUKH, — BTOpOro, a n — 4ucCJio JICT B

nepuoie.
OtHomIeHHEe aOCOJIIOTHOTO TPHUPOCTA K TEMIly  MPUPOCTa MPEACTABISET COOOM
a0CoJIITHOE 3HAYeHHe OIHOT0 MPOLEHTa MPUPOCTA U oTpeaessieTcs o hopmyrie

A % — Ai — y i—1
T, 100"
raie A % - aOCOJIOTHBIA MPHUPOCT; Ti' LEMHOM TeMI NpupocTa; ) ; ;- YPOBEHb,

MpeaIecTByomun Y, .
N3 dbopmynasl BUIHO, YTO aOCOTIOTHOE 3HAYECHHE OJHOTO MPOIICHTA TPUPOCTa PaBHO
OJIHOM COTOM YacTH MPEAIIECTBYIOIIET0 YPOBHS.

8.3. BaxHeiinmue npuemMbl 00padOTKH U AHAJIU3A JTMHAMMYECKUX PSI0B

Cy1ecTBYIOT pa3InyHble PHUEMbI 00pa0OTKH THHAMUYECKHUX PSAIOB!

a) IllpuBenenne psioB K 0JHOMY OCHOBAHMIO.

Jlis BBIABIGHUS CBSI3M WJIM paszfiuyusl B JUHAMHUKE IBYX WJIM HECKOJBKHUX PAIOB HX
MO>KHO MPHUBECTU K OJJHOMY OCHOBaHUIO. JlJi 3TOro MoKas3aTrelu KaxJOoro psaa BhIPaKaloTcs B
MPOLIEHTaX K EPBOMY HJIM J0OOMY IpYroMy 4jeHy psja.

0) Pa3ouBKa psiia Ha KOPOTKHeE NMEePUObI.

JInst BbISIBJIEHUSI TEH/ICHIIMN JTAHHBIX KOJIEOMIONIMXCS PAA0B MX pa3OMBaIOT Ha 0oJsiee KOPOTKHE
TIEPUO/IBL, a 3aTEM OIPEIEIISIOT CPETHUM YPOBEHD 10 KAXKIOMY MEPHOTY.

B) CriaxkuBaHme Croco00M CKOJIb3SIIIMX (MOABHKHBIX) CPeTHHUX.

CyIHOCTh €ro 3aKJIF0YaeTcsi B TOM, UYTO M0 KOHKPETHBIM YPOBHSM Psifia pAaCCUUTHIBAIOTCS
CTJIQ)KCHHBIE, CKOJIB3SIIHUE CPEAHHUE, KOTOpble TOJIy4aloTCs W3 TMOJBIKHBIX CYMM IyTeM
MOCJIEIOBATENIFHOTO CABUIa HAa OJHY JaTy CYMMHPYEMbIX IOKa3aTesnel. 3aTeM IMOJBHKHBIC
CYMMBI JIETISIT Ha YUCIO JaT, MOoJy4yasi, TaKUM 00pa3oM, CKOJB3AIIUE WM TOJIBUKHBIE CPEIHUE.
Hanpumep, ckinaapIBaloT TpH MEPBLIX WICHA PSAAA, a UX CPEIHIOI0 OTHOCST KO BTOPOMY IEPUOY,
3aTeM CKJIaJAbIBAIOT 2-U, 3-i U 4-1 WiIeHbl psAJla, @ UX CPEIHIOI OTHOCAT K TPEThEMY MEPUOIY U
T.J.

r) MeToa aHATUTHYECKOT0 BLIPABHUBAHUS IMHAMUYECKUX PSAIOB.

CymHOCTh METO/Ja COCTOMT B TOM, YTO OCHOBHAs TEHJICHLHUS BBIPAXKAETCS B BUJC

byukmu y=f(X), rae 3a mapamerp x npuUHUMAETCS Bpems t .

8.4. KoppeJsiuMOHHBII aHAIU3 U Ce30HHbIE K0JIeOaHUs B PsiAaX TUHHAMHKHA

s u3ydeHus CBsI3W B PSAAaX JAWHAMUKH TPUMEHSIETCS W KOPPETSIUOHHBIN aHau3.
OnHako ero TMpPUMEHEHHE CBA3aHO C OINPEACNEHHBIMU TPYAHOCTSIMHU, IOTOMY 4YTO B
JTUHAMUYECKUX PsIIaX YPOBHHU HE3aBUCUMBI APYT OT APYyTa.
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3aBUCUMOCTb MEXIY KaKJbIM MPEAbIAYLIUM U HOCIEIYIOIUM WIEHAMH JUHAMUYECKOTO
psiia Ha3pIBaeTCs aBTOKoppensnuei. Koppensiys Mexay ypoBHAMHU JTMHAMHUYECKHX PSIOB OyneT
[IPaBUJIBHO OTpaXkaTb CBA3b MEXKIY SBICHUAMU TOJNBKO IIPU  YCIOBUM  YCTPAaHEHUS
aBTOKOppessuuu. i 3TOro CymecTByeT psij croco0oB.

[epBrrit cIOCOO COCTOUT B TOM, YTO WIIETCS CBS3b HE MEXKIY YPOBHSIMU PSIOB, a MEXKIY
NEpPBbIMHM, BTOPBIMH M T. JA. PA3HOCTAMU (T. €. W3 KaXKIOrO IOCJIEOYIOLIEro YpPOBHS psia
BBIUMTACTCS 3HAYCHHE MPEABIIYIIETO - TIEPBBIE PAa3HOCTH U T. 1.). B aToM ciyuae koadduumeHT
KOPPEJSLUU BBIUUCIIAETCS 10 (popmyIie

L2 M Ay
VAT D AY?

Btopoii croco6 HCKIIIOUYeHHsT aBTOKOPPENSAIUA COCTOMT B TOM, UYTO COTOCTaBIISIOTCS
OTKJIOHEHUSI OT TpeHaa (OCHOBHOW TEHACHIIMM) TIO0 U3y4aeMbIM psifaM: Ui KaXJI0TO
JTUHAMUYECKOTO Psifia MPOBOJUTCS aHAIMTUYECKOE BBHIPABHUBAHHE, 3aTEM HAXOJIATCS OTKIOHEHUS
OT HaWJIEHHOM OCHOBHOW TEHJCHIIMM M YK€ TIOTOM, HUCHOJb3yS ITH OTKJIOHEHHUS] B KayeCTBE
HMCKOMBIX TIEPEMEHHBIX, OTIPEICIISIOT CBS3b.

JIyi1 MHOTHX SIBTICHHU OOITIECTBEHHOW JKW3HU XapaKTEPHBI BHYTPUTOIUNIHBIC TIOBTOPSIOITHECS
KOJIeOaHWs1, KOTOPBIE HA3BIBAIOTCS CE30HHBIMH. OHM HAOITIOAFOTCS B PA3JIMUHBIX OTPACIISIX HAPOIHOTO
XO3SMCTBA: TIPU TPOU3BOJICTBE OOJIBIIMHCTBA BHJIOB CEIILXO3MPOIYKTOB, HX IEpPepadoOTKH, B
CTPOUTEITHCTBE, TPAHCTIOPTE, TOPTOBIIE U T. I,

Jlnst BBIABJNICHWSI W WM3MEPEHUST HWHTCHCHUBHOCTH CE30HHBIX KOJEOAHHWH TMOJB3YIOTCS
MHJIEKCAMH CE30HHOCTH, MPUYEM UHJIEKCHI CE30HHOCTH MOTYT BBIYUCISITHCS MTO-Pa3HOMY.

5. Ecnu cpennuit ronoBol ypoOBEHb CE30HHOTO SIBJICHUS OCTAE€TCS OT TOJia K TOAY OTHOCHUTEIBHO
HEW3MEHHBIM, TPUMEHSAETCA METOJ NPOCThIX cpeaHuX. OH COCTOUT B ONPENECICHUH IPOCTON
CpPEeIHEH 3a OJIHM U TE€ kK€ MECALbl BCEr0 M3y4aeMOro IEpUOJAa U B COMOCTABICHUU UX CO
CpeaHel 3a BeCh M3yd4aeMbId MEPHO/I.

6. Korzma ypoBeHb siBIEHUS MPOSIBIISIET TEHJEHIUIO K POCTY MJIM CHUXEHUIO, MPUMEHSIIOT METO
IIOMECAYHBIX OTHOWIEHUH. OH 3aKI0YaeTcsl B TOM, YTO B HA4aj€ BBIYUCISAIOTCS MO KAKIOMY
rojgy TIpPOLEHTHbIE OTHOUIEHUS MEXKAYy [OKa3aTelssMH 3a KaXAbld JaHHBIA W
MPEAIIECTBYIOIIMM  MeCsALbl, a 3aTéM U3 [OJYyYEHHbIX OTHOUICHUN OIpPEHesIeTcs
cpenHeapudmMeTnyeckoe.

Pernenne THNOBLIX 33124
3agaua 1. [lo cieayromuM JaHHBIM BBIYUCIHTD CPETHEMECYHBIC OCTATKA MATEPHUAJIOB
3a nosyroaue (Tabdmn 8.1):
Tabmuua 8.1
JlaTa 1/1 1/2 1/3 1/4 1/5 1/6 1/7
OcTtarku Ha Hayaso mecsna, y.a.e. | 464.8 | 446.0 | 428.0 | 436.0 | 423.8 | 421.4 | 410.2
Pemienue. B nameli 3amade JaHbl OCTaTKM MaTE€PHAJIOB Ha OIPEICICHHBIC MOMEHTHI B
pemenu (1/1, 1/2, u T.1.), IPOMEKYTKH MEXIy KOTOPbIMH paBHBL. B 3TOM ciiydae cpemHss
ucUHcIseTcs o GopMylie CpeaHel XPOHOIOTHUECKOTO psijia:

LAR &7 4624’8 £ 446 + 428 + 436+ 4238 + 4214 1 1102

—_2 2
= = =432,1 A.€.
4 n-1 7-1 A

3agaua 2. [lo crenyromuM JaHHBIM OMpPENENIUTE CPEIHEE MOTOJIOBHE KOPOB MO COBXO3Y
3a ron (tabm 8.2):

Tabnuua 8.2

Jlara 1.01.2014 1.07.2014 1.11.2014 1.01.2015

IToromoBre 648 720 672 804




Pemenune. B 3amadue naHO MOrosioBb€ KOPOB 3@ ONPENEIEHHBI MOMEHT, JaThl, IPUYEM
UHTEpBAJIbl MEXIy JaTamMu He paBHbl (6, 4 u 2 Mecsana). B Takux cioydasx cpeasss
XPOHOJIOTUYECKAass MOMEHTHOTO psila pPacCUMTBIBAaeTCS Kak cpeaHss —apudmernyeckas
B3BELICHHAs, [JI€ B KAUECTBE BECOB IPUMEHSIIOTCSI OTPE3KH BPEMEHU MEXAY JaTaMU, K KOTOPbIM
OTHOCSITCSl TIApHBIE CPEJHUE CMEXKHbIE 3HAUE€HUs ypoBHA. OIpenenum MpexJie BCEro CpeaHue
CMEXXHBIE 3HaYEHUSI YPOBHEM.

648+ 720 _ 684: 720-2+672 _ 696: 672;—804 _ 738,

BsBecum ux TCIICPb HA OTPE3KEC BPEMCHU MCKAY JaTaMU
v Dy-f 684.6+696-4+738-2
D f 6+4+2

3agaya 3. IIpomsBoacTtBo mnponykuuu 1o npemnpustaio 3a 2011 — 2015 rr.
XapaKTepHU3yeTCsl CIEeYIONUMU JaHHbIMU (Tabm. 8.3):

=697

Tabmuna 8.3
I'onel 2011 2012 2013 2014 2015
[IpouzBoacTeo
PO AYKIIHH, 4140 4557 5030 5423 5426
TBIC.IIT.
Onpenenuts:

HayaJIbHbIN, KOHEYHBIN U CPEAHUN YPOBHU PAA;

a0COJIIOTHBIC TPUPOCTHI 10 ToaM, K 2011 1. u cpenHeroa0Boii aOCOIOTHBIN MMPUPOCT;

TEeMI pOCTa M mpupocTta 1o rojgam u k 2011 r.;

abCOTIOTHOE 3HaYEHHE OJHOTO MPOIIEHTA MPUPOCTA;

. CpeIHEeroJ0BOM TeMII pocTa 1 mpupocta 3a nepuoa 2011 — 2015 rr.

Peurenue.

1. HauanpHbii ypoBeHb (BeMWYMHA MEepBOTo wWwieHa psaa) - 4140, koneunsiid - 5426. Cpennuit
YPOBEHb psiia ompenesseTcss mo QGopmyse MpPOCTON cpemHel apudMEeTHUEeCKOW, TaK KakK Ppsl
MEepUOIUYECKUI

akrwdE

— 4140+ 4557 + 5030 + 5423 + 5426
Y= 5 =49152 1pic. .

BrrunciaeHHbIe OCHOBHBIE ITOKA3aTen JaHHOT'O JUHAMHWYCCKOI'O psAaa CBOAWM B Ta6n1/1uy

8.4.
2. AOCOJIIOTHBIH IMPHUPOCT MMOKA3BIBACT, HACKOJIbKO HU3MCHHJICA TeKYIJ_[Hﬁ YPOBCHDb 110 CPABHCHUIO
C IMPpEAbLAYIIIUM HUJIN 0a3UCHBLIM U ONpCALIIAACTCA KaK PA3HOCTb ABYX ypOBHCfI

A, = 4557 — 4140 = 41T, ,, = 5426 — 4140 =1286 .

CpenHeroioBoil  aOCOJIIOTHBIM  MOpPUPOCT  uUcUUCHseTcss 1o  Qopmyne  cpeaHei
aprupMETHYECKON MPOCTON U paBeH

— 417+473+393+3
A= 4 = 321,5 TBIC. HIT.
CpenHero/10Boi aOCOTIOTHBIN MPUPOCT MOKHO BBIYUCIUTD U TAKUM 00pa3oMm:
— 5426 -4140
A= f =32L5 teic.mr.

3. Temn pOoCTa IMOKa3bIBAC€T, BO CKOJIBKO pPa3 TCKYH_[Hﬁ YPOBCHb OoJIbIIIe NpeaAbIAymero Hnin
6a3I/ICHOFO, H OIIPCACIACTCA KaK OTHOICHUC IBYX ypOBHCﬁ, BBIPAKCHHOC B IIPOLCHTAX!
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K, = 45571001 1010s K, = 2426100151 g,
4140 4140

TeMI nmpupocTa MOKa3pIBaET, HAa CKOJBKO IIPOLICHTOB YBEIUYWICS TEKYIUUM YPOBEHb IIO
CPaBHCHHIO C TCKYIIUM WJIM OA3MCHBIM U OTIPEICIISETCS KaK Pa3HOCTh COOTBETCTBYIOIIETO TEMIIA
pocta u 100%:

T,=1101-100=101%; T, =1311-100=311%.

AoGcomoTHOe 3HaueHue 1% mpupocra onpenensieTcss Kak OTHOIIEHHE a0COJIIOTHOTO MPUPOCTa K
TEMILY IPUPOCTA:

417 473
2_ma 2456 40
101 104 A

5. CpeaHero10Boi TEMIT pOCTa pacCUUTHIBAETCS 10 POpMYJie CpeAHEN FreOMETPUUYECKOM

_ 42
K =4‘/5 © 100% =107%
4140

CpenHero1oBoii TeMI MPUPOCTa paBEH CpeIHEro10BoMY Temiy pocta muHyc 100%, 1. e. 107% -
100% = 7%

Ta6muma 8.4
AOCoIOTHBIE Temrbl pocta, % Temrbr AOconroTHOE

l'ox | TeIC.WIT. | IPHUPOCTHI, THIC. IIT. npupocra, % 3HaueHue 1%

TIPHPOCTA,

TBIC. HIT.

nenuele | OasucHble | LemnHble | 0asuc- | mem- | Oasuc-
HBIE HBIE HbIE

2011 | 4140 - - - - - - -
2012 | 4557 417 417 110,1 | 110,1 | 10,1 10,1 41,4
2013 | 5030 473 890 110,4 | 121,5 | 10,4 21,5 45,6
2014 | 5423 393 1283 107,8 | 131,0 7,8 31,0 50,3
2015 | 5426 3 1286 100,06 | 131,1 | 0,06 31,1 54,2

3anaua 4. CpeqHero1oBoi TeMIT pocTa 3apaboTHOM Tu1aThl pabouunx 3aBoja 3a 2011-2012
rr. cocraBmin 104%, a 3a 2013-2015rr. -106%. Onpenaenuts CpeIHEroJ0BOM TEMI pPOCTa
3apaboTHOM miatkl Ha 3aBoje 3a 2011 — 2015 rr.

Pemenne. Cpensisi U3 CpeIHUX TEMIIOB POCTa 32 HEOJAMHAKOBBIE MPOMEXKYTKH BPEMEHH
paccuuThiBaeTcs 1Mo (opmysie CpeaHeH  reOMeTPHUYECKOW B3BEHICHHOW, NpPHUYEM BECaMU
SIBIISIFOTCSL CAMU TIPOMEXYTKH BPEMEHH, CIICI0BATEIBHO:

K, =2"nk =104 106" =1052%.
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29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

BOIIPOCHI JJIA ITIOATI'OTOBKU K OK3AMEHY
IIpeamer u METO CTAaTUCTUKM.

Yrto Takoe 3aKOHOMepHOCTB? I[I/IHaMI/I‘-IeCKI/Ie U CTaTUCTHYCCKHUEC 3aKOHOMCPHOCTH U HX

0COOEHHOCTH.

Yto Takoe CTaTUCTHYSCKAs COBOKYITHOCTb, CIMHHIIA COBOKYHHOCTI/I? IlousTue Bapuanuu.

Ha xaxue stansl noapasaensercs CTaTUCTHYECKOE UccieioBaHue?
Jaiite onpenenenue craTucTuyeckoro HabmoaeHus. B yem ero cymnocts?
UYro Takoe 00bEKT HAOMIOICHHS, €ANHUIIA HAOIIOACHUS U €JMHHIIA COBOKYITHOCTH ?

B uem cocTout nornyeckuii u apuPpMeTHUECKUil KOHTPOJIb MaTEPUaAIOB CTATUCTUYECKOTO

HabOmroneHus ?

Knaccuduxkarus ommbok HabIIOIeHUS.

CrnyyaiiHble U CUCTEMAaTUYECKHE OITMOKHU U UX OCOOEHHOCTH.

JlaiiTe MOHSTHE CBOJKH.

Crartuctuueckue TpynmupoOBKU U UX BUJIBL

Kaxue nmpusHaky Ha3bIBAIOTCSl aTPUOYTHBHBIMU, a KAKHE - KOJTMYECTBEHHBIMU?
Uto mpencTaBisitoT cOO0M PsAIBI pactipeiesIeHUs U JI Yero OHU CITy»XaT?
B geM oTnmume BapuaroHHOTO psifia OT aTpruOyTUBHOTO?

UT0 Takoe 4acTOThI, YACTOCTH, BAPHAHTHI?

Urto Takoe abCOIOTHBIE BETUYMHBI, UX BUABI M CTIOCOOBI BHIPAYKEHUS ?
Kako#t yder Ha3pIBaeTCs HATypalbHBIM, YCJIOBHO-HATYPAJIbHBIM, TPYAOBBIM
CTOMMOCTHBIM?

UTO Takoe OTHOCHUTEIIbHBIC BETUYUHBI?

Bubl OTHOCUTEIBHBIX BETUYHH.

CylmHOCTh CpeIHEl BEJIMYNHBI.

Kax Beramncsiercst cpenuss apudmerndeckas mpocras?

B kakux ciydasx nmpuMeHsieTcsl B3BeLICHHas cpeaHss apupmeTndeckas?
Kak BerumcisieTcs cpeiHsisi MHTepBaJIbHOTO psiga?

Oco0eHHOCTH BBIYHUCTICHUS CPEAHEN U3 OTHOCUTEIBHBIX BETUYHH.
CpenHsst rapMOHUYECKasi U CIIOCOOBI €€ BIUNCIICHUS.

MaXxOopaHTHOCTh CpEIHHX.

Urto Takoe MO/, KOT/1a U JIJIsl 4Yero OHa MPUMEHSETCS U KaK BhIUUCIAeTcs?
OTnuuue MOJIBI U CpeHEN BEIMYMHBI.

Urto Takoe MeauaHa, KOT/ia U JJIsl 4ero oHa MpuMeHsieTcs?

Bri6opouHoe HabOII0IcHNE: BUJIBI M CIIOCOOBI, 00IIIHE MTOHATHSL.

n

Yro Takoe «oIImbka BBI60pKI/I)) U TOoYEMY INPHUMCHIACTCA TCPMHH «CPCOHIA OILINOKa

BBIOOPKU»?

UTto Takoe npeaenpHas omrMOKa U KaKk OHa BBIYUCIISICTCS ?

KakoBbI OCHOBHBIE 33/1a4M KOPPEIALMOHHOTO aHajn3a’?

KakoBbI 3a/1aun perpecCHOHHOTO aHaIn3a?

KakoB skoHOMUYECKHI CMBICT KOAPPHUIIUESHTOB perpeccuu’?

Urto Takoe k0d(h(HUIUEHT KOPPENALNUN U KaK OH BEIYUCIISETCS?

Uto Takoe TMHaMUYECKUU psaa?

Kaxue npuembl npuMeHs0TCA ISl IPUBEACHUS PSIOB B CONOCTABUMBIN BUA?
Knaccudukanus JuHAMHYECKUX PSAIOB.

Pacuer cpenHeit AMHaMUYECKOTO pAa.

OcHOBHBIE IOKA3aTeNN, IPUMEHSIEMBbIE JJI aHAIN3a JUHAMUYECKUX PSAIOB.
Uto Takoe ko3 (UIIUEHT onepekeHus?

Bakueiimue npuemsl 00pabOTKU ¥ aHATN3a JUHAMUYECKUX PSIJIOB.
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