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BBE/JIEHHE

B coBpemennbix ycioBusix B P®D ocTpo CTOSAT BOMPOCHI KayecTBa BBICIIETO
npodeccuonanpHoro  oOpa3zoBaHms. B yTBEpXKIEHHOW  pacropsDKEHHEM
[IpaButensctBa P®, «KoHuenuuu 10IrOCPOYHOTO COLMATBHO-DPKOHOMHYECKOTO
pasButus Poccuiickoii ®@enepanuu Ha nepuon a0 2020 roma» [4], ompenesiaeHb
OCHOBHBIC IIEJTM PA3BUTHUS BBICIICTO TPOodecCHOHaATBbHOTO 00pa3oBaHusi B PO,
KOTOpBIE 3aKJIIOYAIOIOTCSI B OCHOBHOM B IOBBIIIEHUH €r0 KauyecTBa, JIOCTYMMHOCTU U
sbdextuBHOCTH. Te ke mnpuHIMIBI OTpakeHsl B DenepaqbHOM 3aKOHE OT
29.12.2012r. N 273-®3 «O06 obpazoBanuu B Poccuiickoii @eneparum» [1].

Ha ocHoBe wmatepuanoB 55-ii ceccur MexXIyHapOIHOTO CTAaTHCTHYECKOTO
uHctutyta (r.bepnun) paspaboTaHbl MeXIyHApOIHbIE BapuaHThl 00pa30BaTEIbHBIX
CTaHJAPTOB MO  HJKOHOMHUYECKMM  HAIPaBICHHUSIM  TOCYJApCTBEHHBIX U
HEroCyJapCTBEHHBIX BY30B, NJIsi JIBYXYPOBHEBOIO 00Opa3oBaHusi — OakanaBpuara u
Maructpatrypbl. OCHOBOM CTaHAAPTOB SIBJISETCS MNPUHIMUN (YHIAMEHTAIBHOCTH
oOpa3oBaHu4, KOTOPBIM  TPEANOJIaraer, YTO  4YEeJOBEK,  MOJYYUBIIUI
COOTBETCTBYIOILIEE 0Opa30BaHUE, CIOCOOEH CaMOCTOATEIBHO padOTaTh, BBIMOIHSSA
ornpesieieHHble (DYHKIIMKM, ¥ OJJHOBPEMEHHO IMOJIY4YaeT CIOCOOHOCTh M BO3MOKHOCTh
K CaMOOOYYEHHUIO0 Ha OCHOBE TMOJIYYeHHOU (PyHIaMEeHTaIbHOM 00pa3oBaTeabHOM 0a3bl
B paMKax CUCTEMBbI HEMIPEPHIBHOTO MPOGEeCCUOHAIBHOTO 00pa30BaHusI.

KomMriekcHbIN MOX0/] B MOJATOTOBKE BHICOKOKBATM(DUIIMPOBAHHBIX O0aKaIaBpoOB
SKOHOMUKHU TPEAyCMaTpHUBAET TIIYOOKOE H3ydeHHUE COBPEMEHHBIX METOIO0B cOOpa,
0o0paboTku ¥ aHaiu3a HUGPOBBIX JAHHBIX Ha PA3IMUYHBIX YPOBHSIX YIpaBICHUS
SKOHOMHKOH. OTO peaJbHOE HAIPABICHUE TMOBBIIICHUS WHTEIUIEKTYAIbHOCTH
POCCHIICKOTO SKOHOMHCTa, Oyxranrepa v (UMHaHCHUCTa BhIclIeH KBanupukanuu. B
COBPEMEHHBIX MPEANPUITUSIX HEPEAKO OTCYTCTBYIOT CHEHHAIUCTBI, BIAJCIOIINE
BO3MOXXHOCTSIMU ~ CTaTUCTHUKO-?KOHOMHUYECKOTO aHanu3a. lloarotoBka Takux
CIIEIUAJIMUCTOB, TOBBIINICHUE KBaTU(PUKAIMK MPAKTUUYECKUX PAOOTHUKOB IO3BOJIAT
MOJHSTH Ha 00JIe€ BHICOKUI YPOBEHb HE TOJBKO aHATUTHYECKHE pa3paOOTKH, HO U

Hay4YHyI0 OOOCHOBAHHOCTh IPUHUMAEMBIX PEIICHUN, OOOCHOBAaHWE COIMAIbHO-
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DKOHOMHMYECKON TMOJUTHUKU OTHEIBHBIX MPEANPUATHM, OTpacied, PEruoHOB H
rocyJ1apcTBa B LIEJIOM.

B YCIIOBHSAX KOMIIJIEKCHOT'O noaxonaa K IIOATOTOBKE
BBICOKOKBJIM()UIIMPOBAHHBIX ~0aKalaBpOB SKOHOMHKH pOJIb CTaTUCTUYECKOTO
oOpa3oBaHMsI BO3pacTaeT BO BCEM MHpE, 4YTO OOYCIIOBIEHO BO3pacTarolei
HOTPEOHOCTHIO B MPO(PECCHOHATBHOM HCIOIb30BAaHUM MH(OPMALUU JJIs TPUHSATUS
peleHnl B DKOHOMHUKE, INIAHUPOBAHUM, IPOTHO3UPOBAHUY, YIPABICHUH, ITOJIUTUKE
U JIIOOBIX COLMATbHO-DKOHOMUYECKUX Ipoleccax, KaKk Ha YPOBHE XO3AMCTBYIOLINX
CYOBEKTOB, TaK M Ha YpPOBHE OTpacieil, PEerHOHOB, CEKTOPOB HKOHOMHUKH U
DKOHOMHYECKON CHCTEMBI B LIesoM. OpraHaM ynpasJieHUs, KaKk Ha TOCYIapCTBEHHOM
U PETHOHAJIBHOM YPOBHE, TaK W Ha YypPOBHE MNPENUPUATHI M OpraHU3aLui,
HEOOXOJAMMBbl KBAIM(DHUIIMPOBAHHBIE CIELHAINCTBI, BIAJCIOIIUE CTATHCTHYECKOU
METOJI0JIOTHEH, CIHOCOOHBIE aJeKBATHO OLEHUBATh PE3YyJibTaThbl JAESTEIbHOCTU
O0BEKTa M €ro MOApa3leiCHU, €ro pa3BUTHUSA, AaHAJIW3UPOBATh COCTOSHUE
BHYTPEHHEI M BHEIIHEW 3KOHOMHYECKOW Cpebl, €ro KOHKYPEHTOCHOCOOHOCTD,
BBISIBJISITH PE3€PBbI  MOBBINIEHUS S(PPEKTUBHOCTH €ro (PYHKIHOHUPOBAHUSA U
IIPOTHO3UPOBATh €r0 Pa3BUTHE HA NIEPCIIEKTUBY. B pe3ynbraTe n3yyeHus: AUCHUITAHBI
«Craructuka» y oOyvaromuxcs (QOpMHUpPYETCsl LEJIOCTHOE MPEICTaBICHUE O
IPUMEHEHUU KOMIUIEKCa CTAaTUCTUYECKUX METO/IOB, CIOCOOOB U MPUEMOB B OLIEHKE
(GYHKUMOHUPOBAHUS M COCTOSIHUS OOBEKTa HCCIEJOBaHUS, BIMSHUS Ha €ro
(YHKIIMOHUPOBAHUE BHYTPEHHUX M BHEIIHUX (DaKTOPOB, B BHISIBJICHUM TECHACHUUHN U
MIPOTHO3UPOBAHUU PA3BUTHUS 0OBbEKTA HA MEPCIIEKTUBRY.

VYyebHoe nocobue no gucuuruinie « CTaTUCTUKa» pa3paboTaHO TAKKE C y4ETOM
peamn3aunu B PO denepanbHO LeneBor nporpaMmsl «Pa3Butre rocyaapCcTBeHHOU
cratuctku B 2007-2011 rogax» (C U3BMEHEHUSMHU U JIOMOJTHEHUSMH) B PEIAKIIUU OT
21.03.2012r. [3] B IlporpamMme yka3bIBacTCs, YTO HAa COBPEMCHHOM JTale B
YCIOBHUSX OCYLIECTBJIIEHMs B Poccum COLMAIbHO-DKOHOMHUYECKMX IEPEMEH,
aJIMUHUCTPATUBHOU pedopmbl, pedopMupoBaHUs OIOIKETHOTO IMpoliecca, nepexoia
Ha MEXAyHapoAHble CTaHAAPThl (UHAHCOBOM OTUYETHOCTH, HEOOXOIMMBI HOBBIE

MOAXOJbl K CTaTUCTUYECKOM JEsATEIbHOCTH, (POPMHUPOBAHHIO THOKOM, OBICTPO
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pearupylonieii Ha W3MEHEHHE >KU3HHU OOIIeCTBA CHCTEMbl HH(POPMAIIMOHHO-
cTaTUCTHYecKoro  obecmeuenus.  [loatomy,  gucrummHa — «CraTtucTuka
OpPUEHTHpOBaHAa Ha TMOATOTOBKY U TIEPENOArOoTOBKY OakalaBpOB  BBICIICH
KBATH(UKAIMA YKOHOMHYECKUX HAMPABJICHUN C ETBI0 OBJIAICHUS METOOJIOTHEH
coopa u 00pabOTKM BCeX BHJOB HH(POpMaIMU, a TakKe BCECTOPOHHETO
CTaTUCTUYECKOTO aHajiM3a COCTOSIHMUSI M Pa3BUTHS MAacCOBBIX OOIIECTBEHHBIX
SBJICHUM B PBIHOYHOU SKOHOMMKE.

[enpto yueObHoro mocobust «CTaTUCTUKA» SABISIETCS CUCTEMaTU3AIIMS
U3JIOKEHHUSI BOMPOCOB, OTPAKAIOMIMX METONOJOTHI0 TPUMEHEHHS KOMILUIEKCa
CTAaTUCTHUYECKUX METOJIOB B aHAJIN3€ MACCOBBIX OOIIECTBEHHBIX SBJICHUN B YCIIOBHSX
PBIHOYHOM HSKOHOMHKHM B COOTBETCTBUU C DejepalibHbIM TOCYJapCTBEHHBIM
oOpazoBarensHbIM cTanaapTom (PI'OC BIIO).

B ydeObHOe mocoOue BKIIOYEHbI OCHOBHBIE TEOPETHUECKHE BOMPOCH H
MPAKTUYECKUE TMPUMEPHl [0 OMNPEACICHUI0 CTAaTUCTHYECKUX [OKa3aTesle u
IMPUMEHEHUIO KOMIUJIEKCAa CTAaTUCTUYECKUX METOJ0B, CIOCOOOB M IMPUEMOB aHAIU3a
MAacCCOBBIX OOIIECTBEHHBIX SBJICHUN, KOTOPHIE MAaKCHMAJIbHO MPUOIIKEHBI K
MIPAKTUKE CTATUCTUYCCKUX Pa0dOT M COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAHUSIM
nepexoga Poccun Ha MeEXIyHapoOJHBIE CTaHAAPTHI CTATUCTUKU U y4YeTa, a TaKKe
TpeOOBaHMSIM  TOATOTOBKM  CICIHAIKUCTOB  BBICIIETO  MPO(GEeCcCUOHATHHOTO
oOpa3oBaHus AJi IBYXYypOBHEBOIO0 0Opa3oBaHUs — OakajaBpuaTa U MarucTpaTyphl.
[IpakTrueckure mpuMephl MPEANnoIararoT MPpUMEHEHNE 00IIEeIOCTYITHBIX MPUKIIaIHBIX
KoMmIbroTepHBIX Tporpamm Microsoft Word u Microsoft Excel.

Teopernyeckne acmekThl, MPAKTHYCCKUE TPUMEPHI M KOHTPOJIbHBIE BOTIPOCHI
OXBaThIBAIOT 9 pazaenoB auciuiuinHbl «CratucTuka», Biaodaromme 10 Ttem B
paMKax JaHHBIX Pa3elioB.

[IpencraBneHHplii B y4eOHOM TIOCOOMM TEOPETHUYECKUH U TMPaKTUYECKHMA
MaTepuay HampaBjieH Ha (GOpMUpOBAHHE CIACAYIOMUX KOMIETCHITUN IMOATOTOBKU
OakanmaBpuata HamnpaBieHus «OkoHoMuKa»: OK-4 - crnocobeH aHaIu3upoBaTh
COIMAJIbHO-3HAYUMBbIE TMPOOJIEMBI M TMPOIECCHI, MPOUCXOMISINE B OOIIECTBE, H

POTHO3UPOBaTh BO3MOXHOE uX paszsutue B Oyaymem; I[IK-4 - cnocoben
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OCYHIECTBJIATh COOp, aHAIM3 W OOPaOOTKY MaHHBIX, HEOOXOIWMBIX JJISl PEIICHUS
MOCTaBJICHHBIX  JKOHOMHMYeckmx  3amad; [IK-5 -  cmocobeH  BwIOpaTh
WHCTPYMEHTAJIbHBIE CpeACTBa [JIi O0OpaOOTKM HSKOHOMHUYECKHX JIAaHHBIX B
COOTBETCTBHUM C TIOCTaBJICHHOM 3ajjaueii, NPOaHAIM3UPOBATh PE3yJIbTaThl PACUETOB U
o0ocHOBaTh mojdy4yeHHble BbIBOABL, [IK-8 - cmocoben ananu3upoBaTh U
WHTEPHPETUPOBATh JAHHbIE OTEUECTBEHHOW M  3apyOeKHON CTAaTUCTUKU O
COI[MATbHO-D)KOHOMUYECKUX TMpOIecCaX U SABJICHUSX, BBIABISATh TEHICHIIUU
U3MEHEHHUs]  COllMallbHO-dKOHOMHYeckuX mokazareneit; I[IK-10 -  cmocoben
UCIIOJB30BaTh JUISl PEHICHUS AHAJIUTHUYECKUX U HCCIENOBAaTeNIbCKUX — 3a7ad
COBPEMCHHBIC TEXHHUYCCKHE CpeicTBa M HMHpopManuoHHbIe TexHomormm, [1K-12 -
CIIOCOOEH HCIOJIb30BaTh [IJISl PEIICHUS KOMMYHHMKATHUBHBIX 3a7a4 COBPEMEHHbBIC

TEXHUYCCKUC CPCACTBA U I/IHCI)OpMaI_[I/IOHHBIC TCXHOJIOTHH.
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1 [IPEAMET, METO/ U 3ATAYN CTATUCTUKA

1.1 3HayeHue 1 OCHOBHOE COJIEP)KAaHUE CTATUCTUKHU

Bo3HukHOBEHHE ~ CTAaTUCTUKM  ObUIO  OOYCIOBJIEHO  OOBEKTUBHBIMU
MPAKTUIECKUMH TOTPEOHOCTSAMH OOIINEeCTBa, KOTJa pa3BUTHE XO3SHCTBOBAHUS
JIOCTUTJIO YPOBHSI, MPU KOTOPOM MOSIBUJIACh HEOOXOAMMOCTH IMOJACYETa OTAEIbHBIX
€ro AJICMEHTOB: HACEJICHUS, CKOTa, 3eMENBbHBIX yroAui, umymectsa u aAp. [To mepe
pa3BUTHS OOIIECTBEHHOTO TMPOM3BOJCTBA, BHYTPEHHEW U BHEIIHEH TOPTOBIHU
yBEIMYMBAIACH TOTPEOHOCTh B CTATUCTUYECKOM HHMOpMaruu. DTO paclIMpuiio
chepy IeATeTbHOCTH MPAKTUICCKON CTATHCTHKH, TIPUBEIIO K COBEPIIICHCTBOBAHUIO €€
MIPUEMOB M METOJIOB. MHOrooOpa3Has MpakTHYeCKasi CTATUCTUYECKas JeATEeIbHOCTD
U TIPAaKTUKa YYETHO-CTATUCTHUYECKUX paboT cTaja MOABEPrarbCs TEOPETUUECKUM
000011eHuaM, chopMUpOBaIach IPyINa YYEHbIX, HEOCPEICTBEHHO 3aHUMAIOIIUXCS
pPa3BUTHEM TEOPUH, METOAOJOTUUA U TPAKTHUKUA CTATHUCTUKH, BCJIEJICTBHE YEro
Ha4aIoch (POPMHUPOBAHNUE CTATUCTUKHA KaK HAYKH, BOBHUKHOBCHHE KOTOPOU OTHOCST
k cepenune XVIII Beka.

TepMuH «cTaTUCTHKa» TMPOM3OINIENT OT JIATUHCKOTO cjoBa «Status», dro
O3HayaeT COCTOSIHUE JIeJI, MOJoKeHUe Belle. TepMuH «CTaTUCTHUKa» ObLT BBEJEH B
ynoTtpebsienne B 1746r. HemenkuMm (uiIocohoM, HCTOPUKOM, IKOHOMHCTOM,
1opuctoM u nenarorom ['ordpunom AxenBasieM (1719-1772r.1.), KOTOPBIHA BIIEPBBIC
ctan mpenonaBath «CTaTHCTHKY» KaK Y4eOHYH IUCHHMIUIMHY B MapOyprckom
yHuBepcutete ['epmanuu ¢ 1747r.

B coBpemeHHOM O0O0IIECTBE CTATUCTHUKA SBISICTCS OJHUM W3 BaKHEHIIHMX
WHCTPYMEHTOB yrmpaBieHusi obOmectBom. Ona oOecreunBaer cOop, 00pabOTKYy,
CUCTEMATHU3AIINIO, aHAJIW3 W TpejcTaBieHue 1udpoBoil nHpopmaiuu 006 ypoBHE U
BO3MOYKHOCTSIX Pa3BUTHS MACCOBBIX OOIIIECTBEHHBIX SIBJICHUI M IMPOIICCCOB.

OddexkTuBHOE pa3BUTHE CTpaHbl, TOCYJApPCTBEHHOE YIPABICHUE W

PETYINPOBAHNC CBA3AHBI C HCO6XO)II/IMOCTBIO CBOCBPCMCHHOI'O ITOJTYUYCHUSA U aHAJIU3a


http://snt-kaskad.ru/radypla/%D0%9C%D0%B0%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://snt-kaskad.ru/radypla/%D0%9C%D0%B0%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
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MOJIHOM, TOCTOBEPHOW, HAy4YHO OOOCHOBAHHOM CTaTHCTUYECKOW HHQPOpMAIUH O
COLIMAJIbHBIX, SKOHOMHYECKHX, JAEeMOrpaduyecKux ¢ JAPYruX OOIIEeCTBEHHBIX
sBneHusX. [loatomy craructuueckass nHQopmanus sBiseTcst 0a30i A pa3pabOTKH
OOBEKTHBHOM ¥ HAy4YHO OOOCHOBAaHHOW COIMAIbHO-DPKOHOMHYECKOW TOJTUTHKA
rocynapctBa. Pa3BuTue rocyaapcTBeHHOM craTUCTMKM B P® cnocoOcTByer
JOCTHKEHUIO CTPATETMYECKUX LEeNed pPa3BUTUS  CTpaHbl, HHQPOPMALMOHHO-
CTaTUCTUYECKOMY 00ecIeyeHuto peanu3anuu IporpaMm COLIMAIbHO-
DKOHOMHYECKOTO DPa3BUTHsI, HOPMATUBHBIX NPaBOBBIX akToB lIpesmnenta PO u
[TpaButensctBa P®D, a Takke BBIMOJHEHUIO MEXIYHAPOIHBIX HH(POPMAIIMOHHBIX
00s3aTeNbCTB B LESIX 00JIee MOTHONW MEKIyHAPOAHOW UHTETPAlMN S3KOHOMUKU PD B
MHUPOBOE COOOLIECTBO.

B cOBpeMEHHBIX YCIIOBHSX ITOHATHE «CTATUCTHUKA» PACCMATPHUBAETCSA B YETBIPEX

OCHOBHBIX 3Ha4eHuUsX ( puc. 1).

1. C ToukHM 3peHUsI NPAKTUKU CTATUCTHKA — 3TO 0cobast popMa MpakTHIECKOH JeaTeIbHOCTH
JMOJel, BKIOYaromas cOop, HakomieHHe, oOpabOTKy W aHamu3 IU(PPOBBIX NaHHBIX,
/ XapaKTepU3YIOMUX OOIIECTBCHHBIC SBICHMS; TAKXKE — ATO INpPEACTaBICHWE MH(POpPMAIMU B

CTaTUCTUYCCKUX U3OaHUAX, B CPEACTBAX MacCoOBOM I/IH(i)OpMaHI/II/I " IMMPpOYUX UCTOYHUKAX.

2. C ToukM 3peHHsS HAyKH CTAaTUCTUKA — OJTO OTpacib 3HAHWUN, KOTOpas H3y4aeT
KOJIMYECTBEHHBIE CTOPOHBI MAaCCOBBIX SBJICHHH W MPOIECCOB, MPOUCXOASIIUX B >KH3HH
oOmecTBa; TakKe 3TO YYEeHHE O CHCTeMe TMokazaTtenell u S((EKTHBHBI WHCTPYMEHT
TTO3HAHUSL.

>ARHOEAS»>AHO
A

/

3. C TOYKM 3peHUs] METOJIOJIOTMU CTATUCTHKA — 3TO METO/I0JIOTHYECKAsi OCHOBA JIFOOOH HAayKH,
KOTOpasi UCIOJb3YET B UCCIIEIOBAHUAX CBOETO MPEIMETA IKCIIEPUMEHT, HU(POBbIE TaHHbBIE U
HX 00pabOTKy U aHAIIN3.

4. C TOukM 3peHHMsS Y4YCOHON JMCHUMIUIMHBI CTaTUCTHKA — 3TO HEOTbEeMJIeMas YacTh
MONTOTOBKM  OakanaBpOB BEICIIEH KiaccupuKanuy, BKIOYeHHas B DegepanbHble
rOCyJIapCTBEHHBIC 00Pa30BaTENIbHBIC CTAHIAPThI BHICIIETO MPOGECCHOHAIBHOTO 00pa3oBaHus
(®I'OC BIIO) (6a30Bas yacTh JUCLHUILIAH IPOGhECCUOHAIBLHOTO IUKJIIA).

Pucynok 1 — 3HaueHue CTaTUCTUKHU

B sTux ycnoBusix 0co00e MECTO OTBOJUTCS OTPACTH CTATUCTUYECKON HAYKH -

oO1Iel TeopuHr CTATUCTUKU, KOTOpas SBISIETCS MHCTPYMEHTOM, O0ECredrBaIOIIUM
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TEOPETUYECKYI0O U METOJOJIOTUYECKYIO TMOATOTOBKY 3KOHOMHCTOB, (PMHAHCHCTOB,
KOMMEPCAHTOB, OyXrajaTepoB, ayJIuUTOPOB U JPYIHX MNPOQPECCHOHANOB BBICHICH

KBaJTU(DUKALTAH.

1.2 O0BeKT HU3YyUCHUS, TCOPCTUICCKUC OCHOBBI U ITPCAMCT CTATUCTHKHU

Craructuka pemaetT MHGOPMAIMOHHbBIE, MO3HABATEIbHBIE U AHATUTHYECKUE
3aa4M, U3y4aeT 3aKOHOMEPHOCTH Pa3BUTHsI OOIIECTBA B LIEJIOM U OTICIBHBIX €ro
aneMeHToB. ClieqoBaTeNbHO, OOBEKTOM H3YYEHHS! CTATHUCTUKH SIBISIETCS OOLIECTBO,
COCTOSIIIEE U3 COBOKYITHOCTH OOIIECTBEHHBIX SIBIICHUN U MTPOLIECCOB.

OO011ecTBEHHBIE SIBJICHUS U MPOLIECCHI MHOTOOOPAa3HbI, CI0KHBI U U3MEHUYMUBHI.
OHu TmpeTeprneBaloT KOJUYECTBEHHbIE W KadeCTBEHHblE U3MEHEHHs. (OCOOEHHO
M3MEHYMBA WX KOJIMYECTBEHHas cTopoHa. [Ipu 3TOM, OOIIECTBEHHBIC SIBICHUSA U
MPOIIECChl HAXOJSITCS BO B3aMMOCBS3M M B3aUMOOOYCIOBJIEHHOCTH. (CTaTHUCTHUKA
M3Yy4aeT 3Ty KOJIMUYECTBEHHYIO CTPOHY B IIPOLIECCE €€ U3MEHEHUS U B3aUMOCBS3U.

[ToaToMy mipeIMETOM M3YYEHHUSI CTATUCTUKHU SIBISAECTCS KOJWYECTBECHHAS
XapaKTEPUCTHKA MACCOBBIX OOIIECTBEHHBIX SIBJICHUI B HEPAa3pBHIBHOW CBSI3U C MX
Ka4eCTBEHHOW XapaKTEPUCTUKOW B KOHKPETHBIX YCIOBUSIX MECTA U BPEMEHMU.

B omnpengeneHnn mnpeaMeTra CTAaTUCTUKH MOKHO BBIICIUTH 4 OCHOBHBIX
0COOEHHOCTH, KOTOPHIE OTINYAIOT CTATUCTUKY OT JPYTUX HAYK:
1)  craTucTHKa M3y4aeT MacCOBBIC OOIECTBEHHBIC SIBIICHHUS, TO €CTh HUMEET JICJIO C
COBOKYITHOCTSIMU SIBJICHUUN U €IUHHII;
2)  CcTAaTHCTHKAa UMEET JEJIO0 C KOJUYECTBECHHBIMH XapaKTEPUCTHKAMH, TO €CTh C
BEJIMYMHAMMU SIBJICHUN;
3)  craTHCTHKA pacCMaTPUBAET KOJMYECTBEHHBIC XapaKTEPUCTUKH B HEPa3pbIBHOM
CBS3M C KAUECTBCHHBIMU XapaKTEPUCTHKAMU OOIIECTBEHHBIX SIBIICHUU, T.K.
KOJIMYECTBO M KA4YE€CTBO €CTh HEPA3pPBIBHBIE CTOPOHBI ABJICHUS, HE CYIIECTBYIOIIME

OTACJIBHO APYT OT Apyra U OT CaMOTO SABJICHUS,
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4)  cTaTUCTHKA W3ydYaeT OOIIECTBCHHbIC SIBICHHS B WX HCTOPHUYECKOU
OIPENENEHHOCTH, TO €CTh B KOHKPETHBIX YCIOBUSAX MECTa U BPEMEHH, T.K. Jr00oe
SBJICHUE CYIIECTBYET JMIIb B KOHKPETHOM BPEMEHHOW M MPOCTPAHCTBEHHOMN
OINPENENCHHOCTH, U MPU U3MEHEHUH OJTHOM M3 HUX, MEHSIET CBOIO CYIIIHOCTb U CaMO
SIBJICHUE.

TeopeTnueckoli OCHOBOM CTAaTUCTUKW  SIBJSIFOTCA  AUAJEKTHKA, KOTOpas
dbopMupyeT 3aKOHBI OOIIECTBEHHOTO PAa3BUTHS, U SKOHOMHYECKAsl TECOpHs, KOTOpas
dbopMHpyeT 3KOHOMUYECKHE 3aKOHBI Pa3BUTHUSI OOIIECTBA U PACKPHIBAET CYIIHOCTH
COLIMAJIBHO-D)KOHOMHUYECKHUX SIBJICHUI H MPOIIECCOB.

Hcxond u3 3aKOHOB W TNPUHLMUIIOB JAHAIEKTUKA W 3KOHOMHUYECKOW TEOpHH,
CTATUCTUKA JIa€T KOHKPETHYI0 LHU(POBYIO XapaKTEPUCTUKY COCTOSHHUIO U
3aKOHOMEPHOCTSIM Pa3BUTHSI OOIIECTBEHHBIX SIBJICHUN.

To ecTb, cTaTUCTHUKA B COOTBETCTBUUM C 3aKOHAMHM JUAJIEKTUKA U
IKOHOMHUYECKOW Teopuu: 1) n3yuaet Bce OOLICCTBEHHBIC SIBJICHUS U TPOLIECCHI B HX
B3aMMOCBSI3H; 2) M3y4aeT BCE OOINECTBCHHBIC SBICHUS W MPOLECCHl B JABIDKCHUH U
U3MCHCHHUHU; 3) BBIJCIIACT Pa3IMYHbIC THIBI U (OPMBI OOINECCTBCHHBIX SIBICHUH M
npoIrieccoB; 4) YCTaHABIMBACT HOBOE W MPOTPECCHBHOE, YTO 3apOXKIACTCS B
CYIIECTBYIOIIEH JACHCTBUTEIILHOCTH M ONPE/ICISICT HAMPABICHHUE €r0 pa3BUTHSL, 5) Ha
OCHOBE W3Y4Y€HHsS] KOJMWYECTBEHHBIX XApPAKTEPUCTUK M aHalu3a WX HU3MEHEHUM
OLICHMBAET KAauyeCTBEHHOE WM3MEHEHHE OOILECTBEHHbIX SBJICHUW M IMPOLIECCOB;
6) epeHOCHT CBOWCTBA OJHUX OOIECTBEHHBIX SBJICHUN W TPOILIECCOB HA JPYTHE B
COOTBETCTBUH CO CXOJICTBOM 3aKOHOMEPHOCTEH X Pa3BUTHS, /) HA OCHOBE M3YUCHUS
3aKOHOMEPHOCTEH pa3BUTHsI OOILECTBEHHBIX SIBICHUM M MPOLIECCOB OIMPEAEISIET

INPUYINHHO-CIICACTBCHHBIC CBA3H.

1.3 OCcHOBHBIE KATETOPUH CTATUCTUYECKON HAYKH

[Ipu uzydyeHuu cBoero oObEKTa CTATUCTUKA HCIIOIB3YET Psii OCOOBIX MOHSATHIMA

U TEPMHHOB, COCTAaBJISAIONIUX ee crneruduueckuil s3bik. KoMrieke 3THX 0coObIX
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MOHSITUN U TCPMHUHOB U COCTABJISICT OCHOBHLIC KaTCTOPUHU CTaTUCTUYECKOM HAYyKH. K

OCHOBHBIM KAaTETOpPUSM CTAaTUCTUKHU OTHOCSTCS: (puC. 2).

K CraTucTHUuecKast COBOKYIIHOCTE
A
T
E EnvHuna ctaTucTU4ecKoi COBOKYITHOCTH
I
O
P [TpusHak
n
n
> Bapuanus
C
T
A CraTucTuuecKkuii moKasareib
T
J41
C CucreMa CTaTUCTUYECKUX ITOKa3aTeIen
T
4!
K
- Craructuueckasi 3aKOHOMEPHOCTh

PI/IC}/HOK 2 — OCHOBHBIC KaTCropnuu CTAaTUCTUYECKOMN HAaYyKHU

CraTucTrueckasi COBOKYIMHOCTh — 3TO MHOXECTBO SIBJICHUH, 00bEIUHEHHBIX 110
OTHOMY TIPU3HAKy M pPa3IU4HbIX MeEXIy CcoOOH MO JpyruM MpU3HAKaMm,
CYILIECTBOBAHME KOTOPOIO OrPaHMYEHO BO BpPEMEHM MW B IPOCTPAHCTBE.
CraTucTrueckasi COBOKYIHOCTb 00JIaJJaeT CIASAYIOUIMM CBOWCTBAMHU:

- MacCOBOCTb - BBITEKAa€T M3 OCHOBHOM OCOOEHHOCTH CTaTUCTHUKUA — H3y4YEHHUS
MacCOBBIX OOILECTBEHHBIX SIBJICHUMN, TaK KaK 3aKOHOMEPHOCTh Pa3BUTHS U3Y4aeMbIX
SIBJICHUI U MTPOLIECCOB MPOSIBISETCS JHILb B Macce HAOTIOICHU;

- OJHOPOAHOCTb — MOJYMHEHHOCTh JJIEMEHTOB, COCTaBIIIOIIMX COBOKYIHOCTD,
o011eMy 3aKOHY pa3BUTHA. B COOTBETCTBUU C 3TUM CTAaTUCTHUYECKas COBOKYIMHOCTH
MOKET OBITh OJJHOPOJIHOM (€CIM CYUIECTBEHHbIE MPU3HAKU ISl KAXKJIOM €€ €UHULIBI
B OCHOBHOM OJIMHAaKOBBI) M Pa3sHOPOJHOW (€CIM CTATHCTHYECKAas COBOKYIHOCTH
oObeIUHACT pa3iuuHble TUIBI siBIeHU). [IpudeM, ogHa U Ta ke cTaTUCTHYECKas
COBOKYIHOCTb MOKET ObITh OJJHOBPEMEHHO U OAHOPOJHOM (110 OAHOMY MPHU3HAKY) U

Pa3HOPOAHOM (MO BCEM APYTUM MPU3HAKAM);
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- CTa0MJIBHOCTh — COXPaHEHHE COCTaBa COBOKYITHOCTH HEW3MEHHBIM B TECUCHHE
HEKOTOPOTO Tepuoja BpeMEHHW. B COOTBETCTBMM C JTHM CTaTUCTUYECKas
COBOKYITHOCTh MOXXET OBITh CTa0MJIBHOHM (€ClTM €€ COCTaB COXpaHSETCs B TCUCHHE
OTPEICNEHHOr0 TepHuoaa BPEMEHH) U IUHAMUYHON (€CIM €€ COCTaB MOCTOSHHO
HU3MEHSETCS);

- HEJICIMMOCTh — BO3MOKHOCTh HMCKIIFOUEHUSI M3 COBOKYITHOCTH OTJCIBHBIX €IMHHII,
TaK KakK 3TO HE MPUBEJET K MOTEPE €€ Ka4eCTBEHHOTO €IMHCTBA.

EnuHnna CTAaTHCTUYECKON COBOKYITHOCTH — TMEPBUYHBIN 3JIEMEHT, KOTOPBIH
SBJIICTCSI HETIOCPEACTBEHHBIM HOCHUTEJIEM TIpU3HAKAa, B €IWHCTBE COCTAaBIISET
COBOKYITHOCTbH 1 BBIPAKAET €€ KAaUeCTBCHHYIO OIPEICIICHHOCTb.

[IpuzHak — CBOMCTBO WJIM XapakTepHas dYepTa EIUHUIIBI CTATUCTUYECKOMN
COBOKYITHOCTH, KOTOPBIE MOTYT OBITh HAOJIFOaeMbl WIIM M3MEPEHBI B TPOIECCe MX

uzydeHus. [Ipusnaku kinaccupuupyroTcs Ha ciieytonue Buasl (puc. 3).

KonnuecTBeHHbBIE — IPU3HAKHI, UMEIOLINE KOHKPETHYIO YUCIOBYIO XapaKTEPUCTUKY

KauecTBeHHble — TpU3HAKH, OTHAEIbHBIE 3HAYEHHS KOTOPBIX BBIPAXKAIOT CYLIECTBO JaHHON
€AVHHLBl M HE TMOANAIOTCA MpPSIMOMY YHCIOBOMY BBIpaXEHHIO. KadecTBEHHBIE NpU3HAKU
JensTcs Ha aTpuOyTHBHBIE W albTepPHATHUBHBIC. ATpHOYTHBHBIC — MPU3HAKH, BBIPAKAIOIINE
CyIIECTBO HMMEHHO JaHHOM €IMHHLBI COBOKYIHOCTH, OTJIMYAIOIIUE €€ OT BCEX JAPYTHUX.
AnbTepHaTUBHBIE— IPU3HAKH, TPUHAMAIOLINE OJHO U3 JBYX MPOTHBOIOJIOKHBIX 3HAUEHUHN

CYHIeCTBeHHBIe — I[PU3HAKH, BbIpAXAOIWE OCHOBHOC [JII JaHHOI'O HMCCJIICAOBAaHUA

HecyH_IeCTBeHHHe — MNPU3HAKHU, HC UMCHOIHE TJIABHOI'O 3HAYCHUA I JAHHOTO UCCIICAOBAaHUS
1 HE CBA3aHHBIC C BHYTPCHHUM COACPKAHUEM TaAHHOI'O SABJICHHUA

[TepBrYHBIC — IPU3HAKH. TTOJVUCHHBIE TIDH COODE CTATUCTHYECKOH HHMDODMAITHH

SERPIDOSTH

NN NN

BropuuHble — mpU3HaKH, TIOJydaeMbIe B Tipoliecce 00padOTKHU MEPBUYHBIX JaHHBIX

HH}IHBH}IyaJ'ILHBIe — IIPU3HAKH, XapaKTCPUIYIOIIUEC OTACIIbHYO CANHUILY COBOKYITHOCTHU

O6H_II/IG -— [IPU3HAKH, MPUCYIIHUEC BCEM CAUHUIAM, BKIIFOUCHHBIM B JaHHYIO COBOKYITHOCTb

IlocTosiHHBIE — IMMpU3HAaKW, UMCIOIIUC OJMHAKOBOC 3HAUCHHUC Yy BCCX CIMHHI COBOKYIIHOCTU U
HC U3MCHAIOIIMUECCA BO BDEMCHU

Bapbnpy}oume — HPHU3HAKHU, NPUHHUMAOIINWEC Pa3/IMYHOC 3HAUYCHUC Yy OTACJIBHBIX CAWHUILL
COBOKYITHOCTH, 6o HU3MCHSIOIIUCCA BO BpEMCHU

Pucynok 3 — Buasl nprsHakoB
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Bapuamus — 370 M3MEHUYMBOCTb, KOJIEOIEMOCTh U Pa3HOOOpa3ue BEIMYUHBI
npu3Haka. [Ipenensl, B KOTOpbIX BO3MOXXHO H3MEHEHHE IPU3HAKA, HA3bIBAIOTCA
IpaHUIIAMHM BapHUallMK: BEPXHSsS TpaHUIAa — MaKCHUMAaJlbHOE 3HAauY€HUE IpPU3HAaKa,
HWKHSS TpaHULA — MHUHUMaJIbHOE 3HayeHue npusHaka. OTIenbHOE 3HA4YECHHE
MpU3HAKa Y KaK0M eIMHUIIBI COBOKYITHOCTH HA3bIBAECTCS BApUAHTOM.

Cratuctuueckuii mokazaresiab — 0000IeHHass KOJTUYECTBEHHAs XapaKTepUCTUKA
MacCOBbIX OOLIECTBEHHBIX SIBJIEHMHM BO B3aMMOCBSI3M C WX KadyeCTBEHHOU
XapaKTEepPUCTUKOM B KOHKPETHBIX YCJIOBHSIX MecTa W BpeMeHu. (CTaThucTuyeckue
MOKa3aTesid ObIBAIOT HHJMBHUAyalbHbIE (XapaKTEPU3YIOT OTACIIbHBIE SIBIICHUSA) H
oboOmmaromue (XapakTepu3yloT Maccy sBicHHI). O000Imarnme CTaTUCTHYCCKHE
[IOKa3aTeNH BBICTYIAIOT B (hOpME a0COTIOTHBIX, OTHOCUTENBHBIX U CPETHUX BETUUHH.

Cucrema CTaTUCTUYECKHX MOKA3aTesied — 3TO MHOKECTBO B3aMMOCBSI3aHHBIX
HoKa3aTelel, XapaKTepU3ymoIUX OOIIECTBEHHOE SBJIEHHE CO BCEX CTOPOH.
[TockonpKy OOLIECTBEHHBbIE SIBICHUSI MHOIOOOpPAa3HbI, I3MEHUYMBBI U B3aMMOCBSI3aHbI
MeXAy co00H, TO JUIsl MOJIHOTO UX U3YYEHHUS! HEIOCTATOYHO OJHOW XapaKTEPUCTUKH,
a He0OXOJMMO HECKOJIbKO B3aMMOCBS3aHHBIX XapaKTEPUCTUK, OOPa3yIOLIUX CUCTEMY
CTATUCTUYECKUX MOKA3aTENEH.

Cratuctuyeckass 3aKOHOMEPHOCTh — OTO OOBEKTHBHAs KOJUYECTBEHHas
3aKOHOMEPHOCTh MAacCOBOI'O IIpoLecca, KOTOpas BO3HHUKAET II0J JEHCTBHEM
OOBEKTHBHBIX  3aKOHOB W  OOHApyXuBaeTcss B  pe3yJbTaTe€é  MacCOBOIO

CTaTUCTHUYCCKOI'O H&6J’IIOI[€HH${.

1.4 MGTOI[OJ'IOFI/ILICCKEWI OCHOBA M MCTOJ CTaTUCTHKH

MeTon0a0TH4eCKO OCHOBOM CTATUCTUKHU SBJISACTCS HUATICKTUYECKAS TEOPHUs
MO3HAHUS, OTIPEEIISIONasi HAyYHbIM MOIX0/] K U3yUYEeHUIO OOIIECTBEHHBIX SIBICHHM.
DTO 03HAYaeT, YTO CTATUCTUKA U3y4aeT OOIIECTBEHHBIC SIBICHUS U MPOIECCHl B ABYX
OCHOBHBIX acleKkTax: 1) He M30JUPOBAHHO, 4 B MX B3aUMOJEHCTBUN M B3aUMOCBS3U;

2) HE B COCTOSAHHUHU IMTOKOSA U HCU3MCHHOCTH, a4 B AIBUKCHUH U PA3BUTHH.
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Ha ocHoBe 00mIeHaydYHOTO AMAICKTHYECKOTO METOJa MO3HAHWS CTATUCTHKA
paspaboTana cBO# cierupuIecKuii METO,.
MeTtoa CTaTHCTUKH — 3TO COBOKYIHOCTh NMPHUEMOB U CIOCOOOB, C TOMOIIBIO
KOTOPBIX CTAaTHCTUKA U3yJaeT CBOU MpeIMeT.
Crerurka CTaATUCTHYECKOTO METO] 3aKII0YaeTCsl B TOM, YTO OH BBIPAKAETCS

B TPEX CTaJIUAX CTATHCTUYECKOTO HCcieoBanus (puc. 4).

CTaI[I/II/I CTaTUCTHUYCCKOT'O UCCIICAOBAHUA

v

1-a cragus: CTaTUCTHYCCKOC Ha6JHOIIeHI/IC

\ 4

2-51 CTagus: CTaTUCTUYCCKAA CBOJAKA U I'PYHITHPOBKA MATCPUATIOB CTATUCTUUCCKOTI'O Ha6J'IIOI[CHI/IH

v

3-s craaus: CTATHUCTHYCCKHI aHAJIN3 CBOAHBIX MaTCpHaIOB

Pucynok 4 — OCHOBHBIE CTaJIMM CTATUCTUUYECKOTO UCCIEIOBAHUS

IlepBas cragus - CTaTUCTHYECKOE HAOIIOJEHUE — 3TO IJIAHOMEPHBIA HAy4YHO
OpraHU30BaHHBIN M CUCTEMATUYECKUN MpoIiecc cOopa MacCOBBIX ITU(MPOBBIX JTaHHBIX
00 M3y4yaeMOM SIBJICHUH C LEJbI0 €r0 JAJIbHEHIIEero MCCIeNOBaHMs. XapaKTEepPHOU
yepTol i1 ATOW CTaAUM SBISIETCS MAacCOBOCTh HAOMIOJAEHUM, OCHOBaHHAas Ha
OCHOBHOM TMPUHIIMIE CTAaTUCTUKH. Ha maHHOW cTaguy MoJy4aroT NEPBUYHYIO
uH(popManuoo 00 OTAETbHBIX €UHUIAX U3YYAaeMON CTAaTUCTHYECKOW COBOKYITHOCTH.
Cratuctuyeckoe  HaOMIOAEHUE  NPENOCTaBIs€T  HUCXOAHBIM  Marepuan s
MOCJIEYIONINX 0000IIeH! 1 POPMYIUPOBKH OOBEKTUBHBIX HAYYHO 0OOCHOBAHHBIX
BBIBOJZIOB O COCTOSIHUM M Pa3BUTUHU M3y4yaeMoro siBjieHud. [lomydeHue JoCTOBEpHBIX
CBEJICHUH O JOCTaTOYHO OOJIBIIIOM 4YHCIEe EAWHHUI] Ha JIaHHOW CTaJud JaeT
BO3MOXKHOCTh OCBOOOJMTHCS OT BIMSHHUS CIyYallHBIX TPUYMH ¥ YCTAaHOBUTH
3aKOHOMEPHOCTH Pa3BUTHS SABJICHUS U MTPOIECCA.

Bropas cragus - cBojka ¥ TpynnmupoBKa MaTepuaioB Habmoaenus. Ha qanHoi

CTaIuu MPOU3BOJUTCS 0000IIEHWE EIMHUYHBIX (PAKTOB C IO BBISBICHUS
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TUIAYHBIX YE€PT U 3aKOHOMEPHOCTEH, MPUCYIIHUX YK€ HE OTHACIbHBIM €AUHULIAM, A
SIBJICHUIO B LIEJIOM.

Craructrueckas TPyNIUPOBKA MPEANojaraeT pasjielieHue COBOKYIHOCTH Ha
OJTHOPOJHBIE TPYyNNbl IO CYIIECTBEHHOMY BapbHPYIOLIEMY NPH3HAKY, [aOIIEe
BO3MOXKHOCTh BBIJICJIUTh M3 COCTaBa COBOKYIHOCTH €AWHHIIBI, OOBEIUHEHHBIC
OOIIUM 3aKOHOM Pa3BUTHSI, TOKA3aTh OCOOCHHOCTH SIBJICHHM.

CraTucTrueckas CBOJKa MPEIIoiaraeT MmoAcueT OOMIMX U TPYNIOBLIX UTOTOB U
BBISIBJICHUE 3aKOHOMEPHOCTEH pa3BUTHUsI SBJIEHUS W TMpolecca. Pe3ynbTaTsl
CTaTUCTUYECKOW CBOJKM W TPYIIIUPOBKA O0OOMIAIOTCA B BHJIE CTAaTUCTUYECKHX
Tabauiy, u  TpauKoB, KOTOpbIE  SBJISIOTCS  HaubOojee  pallOHAJbHOM,
CUCTEMATHU3UPOBAHHON U HATJISAHON (POPMOIA BBIPAYKEHUSI MACCOBBIX JaHHbIX.

Tpetbst cramua - aHanW3 CBOAHBIX MaTepUaoB. AHaIW3 MNPOU3BOJIUTCA IO
ClIeqyoIKM 3Tanam: 1) KoHcTarauus (PakTOB M HX OLIEHKA; 2) yCTaHOBJIEHHE
XapaKTEPHBIX YEPT SABJICHHUS U NPUYUHHO-CIEACTBEHHBIX CBS3€H; 3) CONOCTABIICHHE
SBJICHHUSI C JIPYTMMH, MPUHATBIMHU 3a 0a3zy cpaBHeHUs; 4) (HOpMyIUpOBKa THIOTE3;
5) cratucTuyeckas IpoBEpKa BBIABUHYTHIX TUIOTE3; 6) GOpMYIMpPOBKA BHIBOJIOB U
NPEIOKEHHUM 10 Pe3yJIbTaTaM aHan3a.

XapakTepHbIM JUIsl JaHHOW CTaauu SIBISETCA NpPUMEHEHHE O0O0OIIAIoNINX
nokasaresien: aOCONIOTHBIX, OTHOCHUTEIbHBIX, CPEIHUX BEJIMYMH U HHJEKCHBIX
cucteM. Ha nanHoii cragnu.

- ONpEHENseTCs COCTaB SBJICHHWS IPU IOMOIIA OTHOCUTENIBHBIX BEIMYMH
CTPYKTYPBIL;

- omnpeaensieTcss U3MEHEHUE SIBJIEHUS BO BPEMEHU NPHU MOMOILIU MOCTPOCHUS U
aHaJln3a psA0B JUHAMUKHY;

- BBISIBJIIFOTCS PUYUHHO-CJICJICTBEHHBIE CBSI3M MPHU MMOMOIIM KOPPEISALHMOHHO-
PErpecCHOHHOrO aHaJIn3a 1 MHOTOMEPHOI'O aHAJIN3a;

- NPOMU3BOJUTCS YBS3KAa OTAEJBHBIX II0KA3aTEI€ B CUCTEMY IPU IOMOILH
0aJIaHCOBOI'O METO/1A;

- NPOU3BOJUTCA HAIJSAJHOE MPEJCTABICHUE PE3YyJIbTAaTOB HCCIEIOBAHMS IPH

MOMOILMY T'paruecKoro 1 TadJIMYHOTO METOAA.
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1.5 OOmHOCTH ¥ pa3Iuyue CTATUCTUYCCKUX AUCIUIUIMH. CBSI3b CTATHCTHKHU C

JIPYTMMU HAyKaMH

OO11ecTBO B MPOLIECCE CBOETO PA3BUTHSl CTABUT MEpe]l CTATUCTUKOM HOBBIC
3aJa4d, YTO TMPHUBOJUT K BBIACICHUIO OTACIBHBIX OTpacied B eIUHOU
cratucThueckoi Hayke (puc. 5). Kaxmas W3 orpacieil CTaTUCTUKA HMMEET CBOM
OOBEKT WCCJICIOBAHMSI, BBIACHIET CYIIHOCTh OMPEICICHHOW CHUCTEMBI MOKa3aTeleH,
pa3pabaTrbhIBacT MpaBWIa U METOABl MX TOJYYCHHS W UCIIOJIH30BAaHUS B HAYYHOU H

IIPAKTUYECKOMN JEATEIBHOCTH.

CraTHCTUYECKHE JUCHUITIINHBI

) — o S~ —— .

Maremaru- Oo6mas DKOHOMH- Couuans- Hemorpadu- Ortpac-
yeckas Teopus yeckast Has qyeckas JIeBbIE
CTaTUCTHKA CTaTUCTUKU CTaTUCTHKA CTaTUCTHKA CTaTUCTHKA CTaTUCTUKU
Craructuka npeanpuaTuii ¢ CraTucTHKa CeIbCKOro X03siicTBa <

(opra"uzaruii)

CraTHCTHKA IPOMBIIIJICHHOCTH =
MakposkoHOMHUYECKast <
CTaTUCTHKA

A

CTraTucTuKa CTpPOUTENIbCTBA

A

CraTuCTHKA CTPAaXOBAHUSA

A

CrarucTuka TpaHcrnopra
Cratuctuka JCHEKHOTO |

oOparmieHus

A

bupskeBas ctaTucTuka
Cratuctuka

PEANPUHAMATEIBCTBA

A

A

[IpaBoBas cratucTka

A

bankoBckas cTaTUCTHKA

U sipyrue B 3aBUCUMOCTH OT OTpaciu [
9KOHOMUKH

A

duHaHCOBas CTaTHUCTUKA

A

BI/Ip)KeBaSI CTaTUCTHUKa

MexyHapoHasi CTATUCTHKA <

A

N npyrue

Pucynok 5 — OCHOBHbIE CTATUCTUYECKHUE AUCIUTIITUHBI
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MaremaTnyeckass CTaTHCTMKAa NPEANOJAracT IMHUPOKOE  HMCIHOJIb30BAHUE
pPa3JIMYHBIX MAaTEeMAaTU4YECKMX METOJOB B IIPOLIECCE BBIABICHUS W AHAIM3A
CTaTUCTUYECKUX 3aKOHOMEPHOCTEW: JUCIEPCUOHHBIM aHaJIU3, PErpEeCCUOHHBIN
aHauu3, KOPPEJSIMMOHHBIM AaHAIW3, AaHalIu3 NapauIeNbHBIX psANOB, IIPOBEPKA
CTaTUCTUYECKUX TUIIOTE3, BBIOOPOUHBIA MeTo U Apyrue. Ha ocHOBe 3TUX METOAOB U
TEOpPUH BEPOATHOCTHM MATEMAaTHUYECKas CTAaTUCTUKA HCCIENYET 3aKOHOMEPHOCTH
CIIyJallHBIX SIBJICHUM W TIPOIECCOB, MPOSIBISIONIMXCS B Macce HaOIIOACHUH.
XapakTepHOl OCOOEHHOCTBbIO MAaTE€MaTHYECKOW CTaTUCTUKU SIBISETCS IOIy4YeHHE
CBOJHBIX KOJIMYECTBEHHBIX XapaKTEPUCTHK MAacCCOBBIX COBOKYIHOCTEW. bosbioe
IPUMEHEHUE 3/1€Ch HAXOASAT MAaTeMaTUYECKHE TEOpPEMbl 3aKOoHAa OOJBIIMX YHUCEN.
3aKkoH OOJIBIIMX YHCEN — «3TO OOIIMU MPHUHLMIL, B CHUIY KOTOPOTO COBOKYITHOE
NEHUCTBHE OOJIBIIOrO YKCIIA CIyYailHbIX (PAKTOPOB NIPUBOIUT HMPU HEKOTOPHIX OOLIUX
YCIIOBHSIX K PE3YyJIbTATy, IOYTH HE 3aBUCALIEMY OT Clydas». DTO O3HAYaeT, 4TO MpPHU
JOCTaTOYHO OOJBIIOM 4YHUCIEe HAOMIOACHUNM ciydailHOe BIUSHUE (HaKTOPOB
YCTPaHSETCS U BBIABIIETCS 3aKOHOMEPHOCTD PA3BUTHS SBJICHUS.

OOmasi Teopusi CTAaTUCTUKU pa3paldaThiBacT OOIIME TMOHATHS, KaTEeropHH
CTaTUCTUYECKON HAYKH, KOTOPbIE UMEIOT O0IIECTATUCTUYECKUI CMBICIT U (POPMUPYET
METOJIbl, MPUEMBbl U CIOCOOBI CTaTHUCTUYECKOro wuccienoBanus. OOmas Tteopus
CTaTUCTUKM TIOKa3bIBa€T CYIIHOCTb CTAaTUCTUYECKUX TEPMUHOB, KaTEropuil H
MOHATUH, pa3padaThiBaCT HAYYHYIO METOJOJIOTHI0 MX MOcTpoeHus. Kareropusmu,
NOKa3aTesIMM U METOJIaMHU OOIIEeH TEOpUU CTATHUCTUKH IOJIb3YIOTCS BCE OCTaJIbHbIE
CTaTUCTUYECKUE [HUCLUMIUIMHBI W OOJIBIIMHCTBO JApyrux Hayk. OOmas Teopus
CTaTUCTHKU SIBJIAETCS METOJ0JIOTHYECKOW OCHOBOM OOJBIIIMHCTBA HAYK.

OKOHOMMYECKas CTaTHCTUKA HW3y4aeT SBJICHHMS U TMpolecchl B 00JacTH
DKOHOMHKHU: CTPYKTYpPY, IPONOPLMH, B3aAUMOCBS3U JJIEMEHTOB JKOHOMHUYECKOU
CUCTEMBI. Haer KOJINYECTBEHHBIE XapaKTepUCTUKU 0OIIIECTBEHHOTO
BOCIPOM3BOJCTBA, OLIEHUBAET €ro 3(PPEeKTUBHOCTb, U3MEPSET CTENEHb BIMSHUSA
(GakTOpoB Ha pa3BUTUE DSKOHOMUKM U BBISBISIET pE3E€pBbl TOBBIIICHUS €€
3¢ (deKTUBHOCTH. B COBpEMEHHBIX YCIOBUSIX SKOHOMHUYECKAs CTATUCTUKA JIEIUTCS HA

CTATUCTUKY MPEANPUATHN (OpraHu3alliii), W3Y4YarIlyl Mpolecc OOIIECTBEHHOTO
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BOCIIPOM3BOACTBA HA  MHKPOYPOBHE;  MAaKpPOSKOHOMHYECKYID  CTaTHUCTHKY,
U3YYaIOIIyI0 TMpolecc OOMIECTBEHHOIO BOCIPOM3BOJACTBA Ha MaKpPOYpPOBHE;
CTaTHUCTUKY  CTPaxOBaHWs, JICHEXKHOTO OOpalleHus, MpeANnpUHUMATEIbCTBA,
OaHKOBCKYIO CTaTUCTHKY, ((PMHAHCOBYIO CTATUCTUKY U IPYTHE.

ConuanbHasi CTaTUCTUKA M3YyYaeT COLUAIBHBIE SIBIICHUS U MPOIECChI, KOTOPHIE
XapaKTepPU3yIOT YCIOBUS JKU3HEACITCTLHOCTH JIIOJCH, WX B3aWMOOTHOIICHHUS B
mpolecce TpyAa M BHETPYAOBOM JESTENBHOCTH, COLMATbHO-DPKOHOMHUYECKOE
TIOJIO’KEHUE M YPOBEHD KU3HU HACEIICHUSI.

Hemorpaduueckas CcTaTUCTUKA UW3ydaeT HaceleHHe, JaeMorpaduyeckue
MPOIECCH, MPOUCXOMASAIINE B COBOKYITHOCTH HACENIEHUSI CTPaHbI, €T0 HM3MEHEHHE,
(dakTophl, BIUAIOIIKE Ha JeMOTpadUUecKyl0 CUTYyallUlo, pa3padaTbiBaeT OCHOBHBIC
neMorpaduyecKkue IporHo3bl.

OTpacieBble CTAaTUCTUKU U3y4at0T KOJIMUYECTBEHHBIE XapaKTEPUCTUKN MAaCCOBBIX
SBJICHUN B OTHEJIBHBIX OTPAaCisIX HKOHOMHUKU: CTAaTHUCTHKA IPOMBIIUIECHHOCTH;
CEIIbCKOXO3SIICTBEHHAs] ~CTAaTHCTHUKA, CTAaTHCTUKA CTPOUTENIbCTBA;, CTATUCTUKA
TpPaHCIOPTa; METUIIMHCKAsS CTATUCTHKA; YTOJIOBHO-TIPABOBAasl CTATUCTUKA U JIPyTHE.

CraTucTHKa TECHO CBsi3aHA CO MHOTHMMH HayKaMH, TaK KaK OJHH HayKu
SBIISIIOTCA €€ OCHOBOHM, a Jpyrue caMd OCHOBAaHbI Ha METOAaX, pa3pabOoTaHHBIX
CTaTUCTUKOM, Ha UHPOpMaIMU, COOpaHHOU U OMyOJIMKOBAHHOW CTAaTUCTUKOM U TIP. .

1) TEOPETUYECKOW OCHOBOM CTaTHCTUKH  SIBJISETCS  AWANIEKTHKA M|
HIKOHOMHUYECKasl Teopus, (OpMUPYIOIIHE O0IINE U SKOHOMUYECKHUE 3aKOHBI Pa3BUTHUS
00IIIeCTBA;

2) METOJIOJIOTUYECKON OCHOBOM CTATUCTHKHU  SIBISETCA JAMAJIEKTHKA,
(dopMupyrolas 3aKOHbI MO3HAHUS;

3) MaTemMaThka (GOpPMUPYET METOIbl, HCIOJIb3yEMbIE TIPH  aHAIU3e
MAaCCOBBIX CTATUCTUYECKUX JAHHBIX;

4) TEOpHUsi BEPOSITHOCTH (POPMUPYET METOIbI MPOBEPKH CTATUCTUYECKUX

TUITIOTE3, ITPOTHO3UPOBAHUS PA3BUTUA O6IH€CTB€HHBIX SIBJICHI/Iﬁ;
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5) dbyHnamenTanbHble Hayku ((pusmka, Xumusi, OHOJIOTHSA, ACTPOHOMUS
JIPYTHUe) HCIONb3YIOT MPH MPOBEICHUU SKCICPUMEHTOB U aHaJIN3€ IMOITYYCHHBIX
pe3yIbTaTOB CTATUCTUYECKHE METOIbI 00Pa0OTKU IIU(PPOBBIX JaHHBIX;

6) PKOHOMHKA HCIOJB3yeT CHUCTEMYy TOKa3aTeled, pa3paboTaHHYIO
DKOHOMUYECKON CTATUCTUKOM;

7) MEHE)KMEHT HCIIOJIb3YeT CTaTUCTUYECKHE METOAbl B pa3paboTKe
YIPABJICHUYECKUX PEMICHUH U OIIeHKE UX 3P (HEKTUBHOCTH;

8) MapKETUHT HCIIOJIb3YeT CTATUCTHYECKWE METOJbl B aHAJIM3E PBIHKOB
cObITa U OIleHKE Y(PPEKTUBHOCTH MAPKETUHTOBOM A TEIBHOCTH;

9) COLIMOJIOTHS U JieMorpadusi OCHOBAHBI Ha MPUMEHEHUHN CTATUCTHYECKOU
uH(pOpMalny, MOJIYYEHHOH NP MEPENUCH HACEJIECHUS U CTaTUCTUYECKUE METO/IbI €€
00paboTKy;

8) HamnboJee cyniecTBEHHAs B3aUMOCBSI3b MPOCIICKUBACTCS MEXKIy CTATHCTHKON
U YYETOM B COOTBETCTBUU C peanuzanueil B PO MexayHapoaHBIX CTaHAApTOB ydeTa
U CTaTUCTUKU. BpiAensercs dYeTblpe ypOBHS yuyeTa IO CTENeHH 0000IIeHus

uHpopmaruu (puc. 6):

4-i1 ypoBeHb: CTaTHUCTHYECKUH ydeT - 0000mIaeT JaHHBbIE OyXTaJlTepCcKoro yuyera Ha
MaKpOypOBHE — Ha ypOBHE OTpaciieil, CEeKTOPOB, PETMOHOB M DKOHOMHUKU CTPaHBI B IEJIOM,
JIOTIOJHSIET UX JAHHBIMH, HE OTPaXCHHBIMU B OyXTajaTepCcKOM yueTe (O HaCeJIeHNH, IKOJIOTUU U
Ip.) U CBOAMT BCE MoOKa3aTenud B oOoOmarorieil MHPOPMAIIMOHHON MOJENH SKOHOMHKHU -
Cucreme HAIIUOHAJIBHBIX CUCTOB.

3-it ypoBeHb: Byxranrepckuii yder - 0600maeT 1aHHbIE TEPBUYHOTO yYeTa HA MUKPOYPOBHE —
Ha ypOBHE NPEANPUATUI U OPTaHU3aLUN.

2-i1 ypoBeHb: IlepBuuHbIi ydeT - 0000IIaeT JaHHbIE ONEPATUBHO-TEXHMUYECKOTO yuyeTa B
MEPBUYHBIX JOKYMEHTaX — MEPBUYHBIX YUETHBIX PETUCTPAX.

A

1-i1 ypoBenb: OnepaTuBHO-TEXHUYECKUN yUET — HUYEro He 0000IIaeT, a perucTpupyeT (HhakThl
M0 Mepe UX BO3HUKHOBEHUS.

PucyHnok 6 — YpoBHU y4deTa no crenieHu 00001eHrs nHdopmaIuu
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1.6 3amaun cTaTUCTUKH

B cootBercTBUM ¢ peanuzanuen dDenepaibHON LIEIEBOU porpaMmMbl «Pa3Butne
rocymapcTBeHHoUW cratuctuku B Poccum B 2007-2011 romax» (C M3MEHCHHUSIMH W
nomoJiHeHUs MU B pen. 2012r.) ompeaeneHo, YTO Ha COBPEMEHHOM JTare
roCyJapCTBEHHasi CTaTUCTUMKA Pa3BUBAECTCS B YCJIOBUAX OcyullecTBiIeHHs B Poccum
COLIMAJIBHO-D)KOHOMHYECKHUX IEpPEMEH, aIMUHUCTPATUBHOMN pedopMmHl,
pedopmupoBaHus OIOIKETHOTO MpoIlecca, MEPEexXo1a Ha MEXIYHAPOIHbIE CTaHAaPTHI
(uHAHCOBOM OTYETHOCTH, YTO OMpEAENAeT 3aJaud TMOMCKAa M pealn3allid HOBBIX
MOJIXO0/I0B K OPUIIMAIBHOW CTATUCTUYECKOUN AEATENBHOCTH, (POPMHUPOBAHUIO THOKOM,
OBICTPO pearupyromieil Ha U3MEHEHNE KU3HU OOIIECTBA CHCTEMbI HHPOPMAIIMOHHO-
CTaTUCTHYECKOro obecnedyeHus. [3]

B nmaHHBIX yCHOBUAX TIepell CTAaTUCTUKOW CTaBATCS CIEAYIOIIME 3aj]layu,
OTBEYAIOLINE COBPEMEHHBIM TPEOOBAHUSM:

1. BcectopoHHee, [IOCTOBEPHOE H OINEPATUBHOE OCBEIICHHE COLMAIBHO-
SKOHOMHYECKOTO TOJIOKEHHSI CTPAHbI, MPOUCXOJAIINX W3MEHEHUM, CBSI3aHHBIX C
(GYHKIITMOHUPOBAHUEM PHIHOYHOM SKOHOMUKH.

2. YpjoBneTBopeHHME NOTPEOHOCTEM OpraHoB BJIACTM U YOPABIEHUS, CPEICTB
MaccoBOil MH(OpMaIK, OOIMIECTBEHHOCTH, MPEANPUHUMATENEH U MEXIYHAPOIHbBIX
OpraHu3alyii B 0ObEKTUBHOM U MOJIHOM CTaTUCTHYECKOW MH(POPMALIUH.

3. PedopmupoBanue METOAOJOTHUH, TEOPHUHM U TMPAKTHUKUA CTATHCTHYECKOU
NEeATEIbHOCTH B COOTBETCTBMM C MEXAYHAPOJHBIMU CTaHAApTAMU y4YeTa H
cratuctuku (MCDO).

4. TlocTpoeHue cuCTEMBbl IOKa3aTeeil, OTpa)KaloUMX COBPEMEHHOE COCTOSIHHUE
CTpaHbl U COOTBETCTBYIOIIECH MEXAYHAPOJHBIM CTaHAApPTaM; MOJHBIN Mepexo] Ha
Cuctemy HammoHanbHbIX c4yeToB (CHC), mpuHATYI0 B MEXIYHApOIHOUN TMPAKTUKE
ydeTa U CTaTUCTUKH M O00OOIIAIOIIYIO MTOKA3aTeM PAa3BUTHSI SKOHOMHUKU CTpaHbI Ha
MaKpOypOBHE.

5. CoBepiieHCTBOBaHUE CUCTEMBI cOOpa 1 00paOOTKHM CTATUCTUYECKON MH(pOpMaIIUu

U OpraHM3alMyd CTaTHCTHYECKOTO0 HAOMIOAEHUs - TMOJHBbIA mepexon Ha (QopMel
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HAONIOACHUS - PETUCTPHI (PETHCTPHI HACENEHHUsS, PETUCTPHI HAJOTOBOTO Y4YETa,
PETUCTPBl areHTOB PbIHKA), LIEH3bl U APYTUE; CO3JaHUE MOCTOSHHO JIEUCTBYIOLIUX
MOHUTOPHUHIOB - CIIEIUAIEHO OPTaHU30BAHHBIX CUCTEMATHUYECKUX HAOIIOACHUMN.

6. ObecrneueHre KOMMBIOTEPU3AIMN CTATUCTUKA B COOTBETCTBUU C TPOTPAMMOMU
uHpopmatuzanuu PO, obecrieyeHue mporpaMMHON M TEXHHUYECKOW COBMECTHUMOCTHU
pPa3IMYHBIX ABTOMATU3MPOBAHHBIX CHCTEM Ha QeAepaTbHOM U PEruOHAIBLHOM
ypoBusix. Hcnonp3oBanme mporpamm: 1) STform «Crartuctuueckue (HopMbD»
(npennpustue), pazpadorannoit HUIIUcratundopm PoccraTta mis npemocTaBieHUs
CTaTHCTUYCCKOW OTUETHOCTH B JIEKTPOHHOM BHjIE; 2) «IIporpamMmmHoe obOecrieuecHHe
«Dopmbl  crarotuetHocTH»  (StFormslnstaller)», onpenensomee  nopsaok
MPEICTABIICHUS] CTATUCTUYECKON HMH(OpMAIMU N7l MPOBEJEHUSI TOCYIapCTBEHHBIX
CTaTUCTHUYECKUX HaOmoeHul, OnaHku GopM (QenepasbHOro ToCyAapCTBEHHOIO
CTaTUCTUYECKOTr0 HaOmto/ieHus, Tabenb (QOopM CTATUCTUYECKOM OTYETHOCTH,
JIOKyMEHTAIUIO0, TporpaMmmMHoe ooecnieuenre, XML-11a610Hb1 POpM CTATUCTUUECKOM
OTYETHOCTH B  JJIGKTPOHHOM  BHUAE, 3) NporpaMMHOe  oOecreueHue
«CTATUCTUKA», pa3pabotanHoe croenuanbHo i1 DepepanbHONl  CIIyKObI
roCyAapCTBEHHOM cTaTUCTUKU P® w gng Bcex NpeanpusITUd, MTOJAROIIUX
CTaTUCTUYECKYI0 OTYETHOCTh, B pamkax mnpoekra ®CC PO mo aBromMaTuzanuu
MPEACTABICHUS] TEPBUYHON CTAaTHUCTUUECKOW WHMOpPMAIMU OT MPEANpPUATUNA B
TEPPUTOPUAIIBHBIC OpPraHbl CTATUCTUKU JUIsl YIPOIICHUS Mpolecca MpeACcTaBICHUS
CTATUCTUYECKOW OTYETHOCTU 3a CUET BCTPOCHHBIX B Mporpammy (Gpopmys KOHTPOJIS,
rOTOBOT'O CIHCKA OJJAHKOB M TMPEIACTABICHUS] OTYETHOCTH B AJIEKTPOHHOM BHUJE IS
3aIOJTHEHHS TI0JIh30BaTeNbckux (Gopm orduetHocTH; 4) mporpamma CTATUCTUKA
beta - Bepcus ais OopraHu3alMKd CTATUCTUYCCKOTO HAOJIOJCHHS 32 BBIIOJHCHHUEM
deaepantbHBIX IENEBBIX MPOrpaMM; 5) KOMILJICKCHAs aBTOMATH3WPOBAHHAsS CHUCTEMa
«AC BIIH» nns o0paGoTkM MarepuasioB MEpPeNnucH HACENIeHWs B JBa dTama: Ha
pErMoHaILHOM YPOBHE U Ha (efiepalibHOM YPOBHE U Ipyrue nporpammel IBM.

7. TlonmHoe BHeaApeHUE UHPOPMAITMOHHO-TEICKOMMYHUKAIIUOHHON  CHUCTEMBI
cratuctuku  (UTCC), crposmieiicas Ha  OCHOBE  CO3JaHUS  JIOKAJIBHBIX

BbrunciutenbHbiXx cereit (JIBC) Bo Bcex opraHax rocynapCTBEHHOW CTAaTHUCTHKM,
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KOTOpasi TO3BOJUT TMEpedTH K WHGOPMAIMOHHON TEXHOJIOTHH, MAaKCUMaTbHO
aBTOMATU3HPYIOIIEH pa3pabOTKy CTaTUCTHYECKONW OTYETHOCTH M MH(POPMAIIMOHHO-
CIIPaBOYHOE OOCITY)KMBAHHE OPraHOB BIACTH U YINPABICHUS, MPEANPUATUA U
HACEJICHUs, TIOJTHBINA MePexo/l K KOMITJIEKCaM PEeTIaMeHTHON 00paboTku nHpopMauu
(KPO), ocHOBOI1 KOTOPOH SIBJISIETCSt aBTOMATHU3aIUsl (POPMUPOBAHUS CTATUCTUUECKON
nHpopMaruu.
8. Pacmmpenune JOCTyMHOCTH CBOJHOM CTaTHUCTUYECKOM HH(OpMAIMH TMpU
COXpaHEHUU TMPUHIUINA  KOHGUICHIUATLHOCTH  WHIWBUIYAIbHBIX  JAHHBIX;
JOCTYITHOCTH OTKPBITHIX CTATUCTUYCCKUX JAHHBIX M MPO3PAYHOCTH METOIOJIOTHH UX
dhopmMupoBaHUs 1711 BCEX MOJIb30BaTENCH;
9. Paszpaborka © BHEAPEHHE METOJIOB oOO0ecreyeHus: KOHQPUACHIIMATbHOCTU
MEPBUYHBIX CTATUCTUYCCKUX JTAHHBIX, TTOJTYYCHHBIX OT PECIIOH/ICHTOB.
10. [IpumMeHeHre MEXAYHAPOJHBIX CTATUCTUYECKUX CTAHIAPTOB U KiaccudUKaIui
IIPU OTIPEJICTICHUH HAIIMOHAIBHON CUCTEMBI CTATUCTHUECKUX MOKa3aTeel U METO/I0B
X (OpMUPOBAHUS.
11. CHwxeHHe Harpy3Kd Ha PECIOHJEHTOB IyTEM pACHIUPEHHUS MPAKTUKU
WCITOJIb30BAHUSI B CTATUCTUYECKHUX IIESIX AIMUHHUCTPATUBHBIX JaHHBIX, TO €CTh
JTOKYMEHTUPOBAHHOW ~ MHGOpMAIMK, TOJYYCHHOW (eaepaibHbIMA  OpTaHaMHU
rOCyJapCTBEHHOW BIJIACTH, OpraHaMU TOCYJAApCTBEHHOW BIAcTU CyOBekToB P,
OpraHaMy MECTHOTO CaMOYIIPaBJICHUS U TOCYIapCTBEHHBIMU OPTaHU3AIMSIMH B CBSI3U
C OCYILECTBJICHUEM MU CBOMX MOJTHOMOYHIA.
12. IToBbIIeHre KauyecTBa OPUIIMATBHON CTATUCTUYECKOW HH(POPMALIUK; CO3[JaHUE U
BHEJIPECHHUE KOPITOPATHBHON CHCTEMBI JIOKyMEHT0000pOoTA. [3]

Kpome storo, crarucruka kak Hayka M Kak crneruduyeckas MpakTHUecKas
JESTENIbHOCTh ~ peIlaeT  KOMIIEKC  MH(POPMAIIMOHHBIX, aHATUTHUYECKUX U
METOIOJIOTHYECKUX 3a/1ad B PA3JIMYHBIX 007acTsIX (QYyHKIIMOHUPOBAHUS SKOHOMUKH,

rocyaapcrsa u O6I].I€CTBa B IICJIOM.
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1.7 Opranuzauus cratuctuku B Pocculickoii @enepanuu

N3yueHneM colMasbHO-35KOHOMUYECKOTO pa3BUTHUSL CTPaHbl, OTICJIbHBIX €€
PETHOHOB, OTpAcJIel, MPEANPHUATHN 3aHUMAIOTCS CIICUATLHO CO3/IaHHBIE OPTaHBI,
COBOKYITHOCTb KOTOPBIX Ha3bIBA€TCS CTAaTHCTHYECKOW ciayxkOoi. B Poccutickoit
@denepaud  QPYHKIUUM  CTAaTUCTUYECKOM  CIOY>KObI  BBIMIOJHSIOT  OpraHbl
rOCyAapCTBEHHOM CTATUCTUKUA P®D u opraHbl BEIOMCTBEHHON CTATUCTHUKMU.

B coorBercTtBUM ¢ DenepanbHpiM 3akoHOM OT 29.11.2007r. N 282-®3 «0O6
opUITMATHPHOM CTAaTHCTHYECKOM Yy4Y€Te€ U CHCTEME TOCYJapCTBEHHOW CTATUCTUKH B
Poccuiickoii ®@enepanmm» (¢ w3MeHeHUsMH u jgonosHeHmsmu ot: 19.10.2011r.,
16.10.2012r., 2.07.2013r.) [2] B 0CHOBY OpraHu3aiiu cTaTUCTUYECKON paboThl B PD
IOJIO’KEHBI CIICAYIONINE OCHOBHBIC MPUHITUILL: 1) IEHTPaIu30BaHHOE PYKOBOJCTBO;
2) eIMHOE OpPraHM3allMOHHOC CTPOCHHE M METOJOJIOTHsS; 3) Hepa3pbIBHas CBS3b
CTATUCTUYECKUX OPTaHOB C OpraHaMu TOCYAapCTBEHHOIO YIIPABJICHHUS.

[IpuaiunamMmu ~ OPUITMATBLHOTO  CTAaTHUCTUYECKOTO  ydeTa W CHCTEMBI
roCy1apCTBEHHOM CTaTUCTUKU B PO ABIsAIOTCA

1) moJIHOTa, JOCTOBEPHOCTH, Hay4YHass OOOCHOBAHHOCTh, CBOCBPEMEHHOCTH
MPENOCTaBIEHUSI U OOIIEAOCTYTHOCTh OPHUITHATBHON CTATUCTUYECKOW MH(pOpMaIUu
(3a uckiroueHueM uWHMOpPMAIUHU, JTOCTYNl K KOTOPOM orpaHuyeH ¢eaepalbHbIMU
3aKOHAMHU);

2) TpuUMEHEHHWE HAaydyHO OOOCHOBAHHOW CTAaTUCTUYECKOW METOJIOJIOTHH,
COOTBETCTBYIOIICH MEXKIYHAPOAHBIM CTaHAApTaM W TPUHIMIAM O(QHUIHATHHON
CTaTUCTHKH, a TAKXKE 3aKOHOAATENbCTBY PD, ee OTKPBITOCTH M TIOCTYITHOCTB;

3) palmoHaNbHBIN BBIOOP MCTOYHUKOB B LENSAX (GOpMUPOBAHUS OPUITUATIHLHOM
CTaTUCTUYECKOW WH(MOpPMAIUU I OOCCTICUCHHsI €€ IOJHOTHI, JOCTOBEPHOCTH W
CBOCBPEMEHHOCTH TIPEIOCTABICHUS, a TaKKe B IEIAX CHWKEHHUS HArpy3Ku Ha
PECTIOHJICHTOB;

4) obecrieueHre BO3MOXKHOCTU (HOPMHUPOBaHUS ODUITMATBLHON CTATUCTUYECKOM
undopmaruu 1o Poccuiickoit denepanuu B 1enoMm, mo cyobektam Poccuiickoi

deaepaluu, 10 MyHUITUTIATBHBIM 00pa30BaHUIM;
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5) obGecnedueHne KOH(PUACHIIMATHHOCTA TMEPBUYHBIX CTATUCTUYECKUX JTaHHBIX
MIPU OCYIIECTBICHUN OPUITUATHHOTO CTATUCTUYECKOTO ydeTa M WX HMCIIOJIh30BAHNE B
nensix GopMupoBaHusi OpUIIUATBLHON CTATUCTUYECKON UH(MOpMAIIUK;

6) COrIacoBaHHOCTH ACUCTBHUI CYOBEKTOB O(DHUIIMATBLHOTO CTATUCTUYECKOTO
y4era;

7) mpUMEHEHUE €IMHBIX CTAHJIAPTOB IMPHU HMCIOJIB30BAHUU WH(GOPMAIIMOHHBIX
TEXHOJIOTMA ¥ OOMIEPOCCUUCKUX KIACCU(PUKATOPOB TEXHUKO-DKOHOMHUYECKON U
COllMAIbHOM  WHpoOpMaMu Uil  CO3JaHUs M OKCIUIyaTalldd  CHCTEMBbI
rOCy/IapCTBEHHOM CTaTHUCTUKXM B IEISIX €€ COBMECTUMOCTH C JIpyTHUMH
roCy/1apCTBEHHBIMU MH(POPMAITMOHHBIMU CUCTEMAMU;

8) obecrieueHrE COXPAHHOCTH M O€30MaCHOCTH O(MUIIMATBHON CTaTHCTUYCCKON
uHGOPMAITUH, IIEPBUIHBIX CTATUCTUYCCKUX U aJIMUHUCTPATUBHBIX JaHHBIX. [2]

['maBHBIM y4Y€THO-CTaTHCTHYECKUM opraHom B P® sBisercs PenepanbHast
cinyx06a rocynapctBenHod cratuctuku PO (DOCC) - Poccrar. OH ocyiiecTBIiseT
PYKOBOJICTBO POCCHMCKOM CTATUCTUKOW B COOTBETCTBUM €O cTartbel 71 KoHcTuTynun
P®, ®enepanbubiM 3akoHOM «O0 OPUIIMAIBHOM CTaTUCTUYECKOM YU€TE U CUCTEME
rocy/ilapcTBeHHOM cTaTucTtuku B Poccuiickoit deneparuu» ot 29.11.2007r. No282-
®3 [2], Ilocranomnenuem IlpaButensctBa PD «O denepanpHoit  ciyxoe
rocyaapcTBeHHOH cratucTukm» ot 2.06.2008r. Ne 420 [5] u Vka3om I[Ipesunenta PD
ot 12.05.2008r. Ne724 «Bompocsl cHCTEMBI U CTPYKTYPHI (peiepalbHbIX OPTraHOB
UCTIOJTHUTENIbHOM BiacTm» [6].

Poccrar sBnsiercst enepaiibHBIM OpraHOM UCIIOJIHUTEIBLHON BiacTtu. B ero
3aJa4d BXOAMT 1) TpeACTaBJIeHWE OQHUIIMAIBHON CTaTHUCTUYECKOW HHMOpMAIUU
[Ipesunenty PO, [IpaBurensctBy PO, ®enepanbaomy codbpanuto PO, dhenepansubim
opraHaM HWCIOJHUTENbHOM Biacth P®, o0O0IECTBEHHBIM MW MEXIYyHAPOIAHBIM
opraHuzanusM; 2) pa3paboTka HAydHO  OOOCHOBAaHHOW  CTATHCTHYCCKOM
METOOJIOTHH; 3) KOOPAMHAIMS CTATHCTHYECKON MEATCIBHOCTH (eaepalbHbIX H
PETHOHAIBHBIX OpPraHOB HWCIHOJHHUTEIBLHOW BIAcTH; 4) aHauu3 HSKOHOMHKO-
CTaTUCTHUYECKOW HWHOpMAIMK; 5) COCTaBICHHE HAIMOHAIBHBIX CUETOB H

OanmaHCOBBIX pacueToB; 6) pa3paboTka (OpM CTATUCTHUECKOH M OyXraaTepcKou
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OTYETHOCTH; 7) (QOPMHUPOBaHUE OYXTAITEPCKUX U CTATUCTHUYECKUX ITOKA3aTesiel B
COOTBETCTBHUH C TPEOOBAHUSIMHU MEXIYHAPOJAHOTO OyXTalTEpPCKOrO y4eTa U CUCTEMBbI
HAIIMOHANBHBIX  CYeToB; §8) oOecmeYyeHne KOHTAKTOB C  MEXIyHapOIHBIMH
cratuctTuaeckumu ciayxoamu OOH, B ywactHocTH ¢ ee CTaTUCTUYECKONH KOMUCCHEH.

Metoael cbopa U 00pabOTKM CTaTUCTUYECKUX JaHHBIX, METOIOJIOTHUS
UCUHCIICHUS] CTAaTUCTMUECKUX U OyXTaJTepCKUX IOKa3aTelel, YCTaHOBJICHHBIE
Poccrarom, sBnsioTcs odunmanbHbIMU craHgaptamu P®. VYmpasmsercs Poccrar
[Ipencenarenem. Ilpu Ilpencenarene nerictByer CoOBET PYKOBOIWUTENEH OPTraHOB
rOCYJapCTBEHHOM CTATHCTHKH, CO3JaHHBIA [JI1 KOOPJAWHALUWU JEATEIbHOCTH
PErHOHAJIBHBIX OPTraHOB TOCYIAPCTBEHHON CTATUCTHKU.

JUis neneld ucrionHeHuss PenepasbHOrO 3aKOHA HCIOJIB3YIOTCS CIEIYOLIUE
OCHOBHBIC TTOHSTHS [2]:

1) oduuManbHBIi CTATUCTUYECKUH YYET - JAEATEIbHOCTh, HANpaBJICHHAs Ha
IPOBEJCHUE B COOTBETCTBUU C O(PHUIMAIBHOM CTATUCTUYECKON METOM0JI0THen
(denepaibHbIX CTaTUCTUYECKUX HAOIIOJEHUN M 00paOOTKYy JaHHBIX, IMOJTYYEHHBIX B
pe3yibraTe ATHX HaOMIOACHUN, W OCyUIecTBiIsAeMas B LeEIAX (HOpMHUPOBAHMS
o(UIIUAIBHON CTATUCTUYECKOU UH(POpMAIIUH;

2) cucTeMa TOCylapCTBEHHOM CTAaTUCTHKU - ToOCylapcTBeHHast (enepanbHas
uH(GOpPMaIlMOHHASI CTATUCTUYECKAs! CUCTEMa, IIPEJICTaBIsIoNIast COO0 COBOKYITHOCTh
MO3BOJISIIOIIMX OCYIIECTBIISITh O(PUIMANbHBIA CTaTUCTUYECKUM YYeT MEepPBUYHBIX
CTATUCTUYECKUX JIaHHBIX W aJMUHHUCTPATUBHBIX HaHHBIX, (QOPMHUpPYEeMOW Ha HX
OCHOBE B COOTBETCTBHM C O(UIMATBLHON CTAaTUCTUYECKOW METO/OJIOTHUEH,
opUIMaNbHOW CTATUCTUUYECKON HH(pOpMaUud U oOecrneyuBaImnuX (GOpMHpPOBAHUE
Takol MHPOpMAMU HHPOPMALIMOHHBIX TEXHOJOTUN U TEXHUUECKHUX CPECTB;

3) oduumanbHas cTaTUCTHYecKas HMHGOpPMALMS - CBOJHAs AarperupoBaHHA
JOKYMEHTUPOBaHHAs HHMOpPMaLUsg O KOJMYECTBEHHOW CTOPOHE COLMAJIbHBIX,
HIKOHOMUYECKHUX, AEMOrpauyecKkux, 3KOJOTMYECKUX U JPYIHX OOIIECTBEHHBIX
nporieccoB B PO, hopmupyemas cyobekTamu 0pUIHMAIBHOTO CTATUCTUYECKOTO yueTa

B COOTBETCTBUU C OUIMAIBHON CTATUCTHICCKOM METOJI0JIOTHEH;
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4) cyObeKTbl OPHUIIMATBHOTO CTATHCTUYECKOTO yueTa - (efepaibHble OpraHbl
TrOCyIapCTBEHHOW BJacTH, WUHbIE (eaepaibHble TOCYJAapCTBEHHBIE OpraHbI,
ocyulecTBistomue GopMUpoBaHue OPUIUMATBHOW CTATUCTUYECKON HH(pOpMalUUd B
YCTaHOBJICHHOM cdepe AesITeIbHOCTH B COOTBETCTBUU C 3aKOHOJATENIbCTBOM PD;

5) denepanpHOE CTAaTHCTHYECKOE HaOMOACHHE - COOp  NEPBUYHBIX
CTATUCTUYECKUX JAHHBIX U aJIMUHUCTPATUBHBIX JAHHBIX CYOBEKTaMH O(PUIIMAIBHOTO
CTaTUCTUYECKOTO YUETa;

6) aIMUHUCTpPATHBHBIC JlaHHbIE - HCHOJb3yeMas TMpu (HOPMUPOBAHUU
opUIIMaTbHON CTAaTUCTUYECKOW HMH(OpPMAIKM JOKYMEHTHPOBaHHAs HWH(OpMAIHA,
noimydaemasi  (pemepanbHBIMM  OpTaHaMH  TOCYAapCTBEHHOW  BJIACTH, WHBIMU
(denepanbHBIMU TOCYIaPCTBEHHBIMU OpraHAMU, OpraHaMH rOCyAapCTBEHHOM BJIacTH
cyobekToB P®, MHBIMU TOCyJapCTBEHHbIMH OpraHamu cyobekToB P®d, opranamu
MECTHOI'O CaMOYMpAaBJIEHUS, TOCYyJapCTBEHHbIMU OpraHU3alUsIMU B CBSI3U C
OCYILIECTBJICHUEM HMH  pa3pelIUTENbHBIX, PETUCTPALUOHHBIX, KOHTPOJBHO-
HAJ30PHBIX W JPYTUX aIMUHUACTPATHBHBIX (QYHKIMHA, a TakkKe HHBIMU
OpraHM3alMsIMM, HAa KOTOPbIE OCYUIECTBIICHHE YKa3aHHBIX (PYHKIMH BO3JI0KEHO
3aKOHOJIaTeILCTBOM PD;

7) IepBUYHbBIE CTATUCTHUECKUE JTaHHBIE - JOKYMEHTUPOBaHHAsl UHPOpMAIIHS 10
dbopmaM  (denepadbHOrO0  CTAaTHCTHYECKOTO  HAOIIONCHMS, MojiydaeMmas  OT
PECTIOHACHTOB, WM HHpOpMaIus, AOKYMEHTHpyeMash HEMOCPEACTBEHHO B XOJE
dbenepaabHOrO CTATUCTUYCCKOTO HAOIIOICHUS;

8) mnonp3oBarend  OPUUMATBHOM  CTAaTUCTUYECKOM  MHpoOpmanmen -
rOCy/IapCTBEHHBIE OpPTaHbl, OPTaHbl MECTHOTO CAMOYMPAaBICHUS, IOPUAUYECKUE U
duznyeckue aMia, odpamiaromecs K CUCTEME TOCYJapCTBEHHOM CTaTUCTUKHU WIIU
cyObekTaM O(QUUMATBLHOTO CTATUCTUYECKOrO y4yeTa 3a MOJy4YEeHHEeM HeoOXOAMMOWU
UM CTaTUCTUYECKON MH(OpMaIuK 1 (MIIK) MOJIB3YIOIIHECs Takoi uHpopmMarmei. [2]

B cocraB Poccrara BxomsT ciemyrouue ynpasieHus (puc. 7). Poccrat umeer
NOJIBE/IOMCTBCHHBIC OpraHbl: 1) @enepanbHOE TOCYIApCTBEHHOE YHUTAPHOE
npeanpuaTie [ TaBHBIN MEXPETHOHANBHBIA IEHTP OOpaOOTKHM U PaCIpPOCTPaHEHUS

craructudeckoir mHpopmanun OCC (OI'YII I'MIL] Poccrarta); 2) denepanbHoe
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roCyJIapCTBEHHOE YHUTapHOe mnpeanpusitue HaydHo-HcclienoBaTeNbCKU WHCTUTYT
npobiemM conuanbHO-3KOHOMHYeckoi crtatuctukn ®CC (PI'VII HUU cratuctukm
Poccrata); 3) denepanbHOe TOCYIapCTBEHHOE YHHTapHOE mpennpustue Haydno-
WCCIICIOBATEIIbCKUM W MPOEKTHO-TEXHOJIOTUYECKUM HWHCTUTYT CTAaTUCTHYECKOU
uHpopmarmonHor cucrembl OCC (OI'VII HUIIM cratundopm Poccrata);
4) ABTOHOMHasi HEKOMMEpYecKas OpraHusanus HHGOPMAIMOHHO-U31aTCIbCKHMA
nenTp «Cratuctuka Poccum»; 5) DenepanpbHOe TOCYyIapCTBEHHOE YHHTAPHOE
npeanpusaTie «YmpapiieHHe To Jkcmuryatanuu 3gaHui @CC» (OI'VII V33

Poccrarta).

YIIpaBJICHHUEC OpraHu3aluy CTaTUCTHYICCKOTIO Ha6J'IIO,I[eHPI$I 1 KOHTPOJIA

yIpaBlieHHE CBOJHBIX CTATUCTUYECKUX PAOOT M OOIIECTBEHHBIX CBS3CH

YIipaBJICHUE HATMOHAJIBHBIX CYETOB

YIpaBJICHUC CTATUCTHUKU LICH U (bI/IHaHCOB

YIIPABJICHUE CTATUCTUKH NIPEATIPUATUN

yIpaBJIeHHE CTATUCTUKU CEJIbCKOT0 X034HUCTBA U OKpY KaroIel cpebl

yIpaBieHUE CTAaTUCTUKU BHYTPEHHEH U BHEIIHEH TOPTOBIH

yIpaBiieHHE CTaTUCTUKU YCIIYT, 00pa30BaHUsI U KYJIbTYphI

YIpaBJICHUC CTATUCTUKU TPYJd, 3aHATOCTU U HAYKH

yIpaBlieHHE CTATUCTUKU YPOBHS KU3HH U 00CIIEIOBAHUH JOMAIITHUX XO3SIHCTB

YHpaBJICHUC CTATUCTHUKU HACCIICHUS U 3APAaBOOXPAHCHUS

H>»—=000%

YHIpaBJICHUC CTATUCTUKU 3ap}I6e)KHBIX CTpaH U MCKAYHAPOAHOI'O COTPYAHUYICCTBA

AIMUHUCTPATHBHOC YIIPABJICHUC

d)I/IHaHCOBO-BKOHOMI/I‘-IeCKOC YIIPABJIICHUEC

YHpaBJICHUC OpTraHU3allu IPOBCACHUA nepermceﬁ 1 CILIOIIHBIX O6CJ'I6}_IOBEIHI/II71

ynpasiieHHe HHPOPMALIMOHHBIX PECYPCOB U TEXHOJIOTHH

YIIPaBJICHUC Pa3BUTHA UMYIICCTBCHHOI'O KOMIIJICKCA

Pucynok 7 — Ctpyktypa Poccrara
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Cucrema rocyaapCTBEHHOW CTaTUCTHKW HAXOAMTCS B BeaeHuu llpaBurtenbcTBa
P® u emy mnomorueTrHa, BXOAUT B CTPYKTYpy M IOAOTYETHA MMHUCTEPCTBY
SKOHOMHYECKOTO pa3BuTusi PdD; mMeeTr HepapXUUECKyl CTPYKTYpy, CO3[aHa IO
aJIMUHUACTPATUBHO-TEPPUTOPUATILHOMY  JEJICHHIO U  BKJIIOYaeT (perepasbHBbIi,
pecrnyOIMKaHCKUM, KpaeBOW, OO0JacTHOM, OKPY)KHOM, TOPOJCKONW W pallOHHBIN
ypoBHH. Kaxaplii agMUHUCTPATUBHO-TEPPUTOPUATIBHBIM CYOBEKT HMEET CBOM
TepputopuanbHblii Oprad GpeaepaibHOM CIIy)Obl TOCY1apCTBEHHON CTaTUCTUKU PD ¢
uepapxuueckuM noguuHeHueMm. CTpykTypa TteppuropuainbHbix opranoB ®CC Ha
TEPPUTOPUAIIBHOM YPOBHE B OCHOBHOM IOBTOPSIET CTPYKTYpY Poccrara.

Tepputopuanbsubiii opran denepanbHON CIIy»)KObI TOCYIapCTBEHHON CTATUCTUKU

110 AMYpPCKO#i 00J1aCTH BKIIFOUAET CIACIYIOIIUE moapaszeicHus (puc. 8):

Tepputopuanbshslii opran denepanbHOM CIy)Obl TOCYJaPCTBEHHON CTATUCTUKU POCCUHCKOM
denepanuu o AMypckon ooiactu (AMypcerar)

OTACI CBOAHBIX CTATUCTUYCCKHUX pa60T, PCruoHaJIbHBIX CYUCTOB U 0anaHCOB

OTJIeJl CTAaTUCTHUKH HACEJEHHUs, 3JIPaBOOXPAHEHHUsS, YPOBHS JXKHU3HHU M OOCIIEIOBaHUMA
JIOMAIITHUX XO03AHCTB

OTACI CTaTUCTHUKH IICH, (I)I/IHaHCOB, TOProBJIk, YCIIYI, CTPOUTCIILCTBA, I/IHBeCTI/ILII/Iﬁ n
KHIJIIMITHO-KOMMYHAaJIbHOI'O XO03si1CTBa

OTZENl CTATHCTHKU IPEANPUATHN, CEIbCKOIO XO35MCTBA M OKPYXKAIOWIEH IPUPOIHOU
CPEIbI

OTJIeNl CTAaTUCTHKH TPy/la, HAyKH, 00pa30BaHUs U KyJIbTYpbl

ornen WH(DOPMAIMOHHBIX TEXHOJOTHM, BeaeHUS CTAaTHUCTUYECKOTO perucrpa u
00IIEPOCCHICKUX KIAaCCU(UKATOPOB

aIIMHUHHUCTDATHUBHBIN OTIIEI

(bHHaHCOBO'BKOHOMI/I‘{eCKHﬁ OTACH

OTACT MapKETHHI'a

XO3IMCTBEHHBIA OTIEN

otaen nHdopmanuu

Pucynox 8 — Ctpykrypa TeppuropuanbHoro oprana @eaepanbHON CITyKObI

rocyapcTBeHHOM cTaTucTuku PO no AMypckoit o0nacTu
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2 CTATUCTUYECKOE HABJIFOJAEHUE MACCOBBIX OBILIECTBEHHBIX
COILIMAJIBHO-SKOHOMMYECKUX SIBJIEHUIM

2.1 CYHIHOCTB, 3HAa4YCHHUC U 3aJa4YU CTaTUCTHUYCCKOI'O H&6JIIOI[CHI/IH

Cratuctuyeckoe MccleIOBaHNE HAUMHAETCS CO cOOpa CBEICHHI 00 n3yyaeMoM
MaccoBOM OOIIECTBEHHOM SIBJICHMM M Tpoliecce. Takoil cOop cBeleHU Ha3bIBaeTCS
CTaTUCTHYECKUM HaOmogeHueM. CTaTucThuyeckoe HaONIoJeHHE — 3TO TepBas H
BOKHEHIIas CTaausd CTaTUCTUYECKOTO HCCIEAOBAaHUS, Ha KOTOPOU QopMHupyeTcs
CTaTUCTUYECKUIN MaTepHall — MepBUYHAS CTaTUCTUYECKAst HHPOpMaIIUs.

BaxHOCTh WM 3HaYeHWE JAHHOW CTAJAWM 3aKIIOYaeTCs B TOM, 4YTO Jaxe
HEOOJIbIIINE HETOYHOCTH, JOIMYIICHHBIE B MPOIECCE CTAaTUCTUYECKOTO HAOIIOICHHUS,
NPUBOJAT K 3HAUYHUTEIBHBIM HCKAXXEHHSI PE3YJbTaTOB BCETO CTAaTUCTUYECKOTO
UCCJIEIOBAHHUS.

Craructuueckoe HaOIOIEHHE — 3TO TUIAHOMEPHBIN, HAYYHO OPraHU30BaHHBIN
CHUCTEMAaTHYECKUM Tporiecc cOopa MaHHBIX 00 U3y4aeMbIX MAaCCOBBIX OOIIECTBEHHBIX
SABJICHUSIX C LEJIbI0 X JAJbHEUILIETO UCCIIEI0BaHUS.

[Tomy4yeHHBI B pe3ynbTaTe CTAaTUCTUYECKOTO HAOIIOJCHUS CTAaTUCTHYECKUI
MaTepuall peTUCTPUPYETCS B CHEIMATBHBIX YUYETHBIX JOKYMEHTaX — perucTpax Jjis
MOCJICYIONIETO €ro OO0OOIIeHUS W aHalinu3a. 3aHECEHHBIW B YYETHBIC PETUCTPHI
CTATUCTUYECKUN MaTepuall Ha3bIBAC€TCSl CTAaTUCTUUYECKOW HHGOpMalue, KoTopas
ABJsieTCS PYyHIAMEHTOM CTaTUCTUUECKOTO UCCIEOBAHUSI.

Craructuueckas uHpopMmalys — 3TO NMEPBUYHBIA CTATUCTUUYECKUN MaTepHall,
KOTOPBIN (popMHpyeTCs B MPOLIECCE CTATUCTUUECKOTO0 HAOIIOACHUS U BIIOCIEICTBUU
nojBepraercs 00paboTke, cucTeMaTHu3auu, 0000IICHUIO U aHAJTH3Y.

3amaun CTaTUCTUIECKOTO HAOIIOICHUS.

1. OGecrnieueHue MOTHOTHI OXBara (HaKTOB, OTHOCSIIMXCS K H3Yy4aeMOMY
MacCcOBOMY OOIIECTBEHHOMY SIBIICHUIO M TPOIIECCY.

2. ObecnieyeHne TOCTOBEPHOCTU CTATUCTUUECKON MH(POPMALIIH.
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3. Brpibop MaccoBbIX OOIIECTBEHHBIX SBJICHUH, HMEIONIMX HAy4YHYI0 U
MPAKTHYECKYIO0 3HAYUMOCTb.

4. OGecnieueHue ONEPaTUBHOCTH MOIYYEHHS CTATUCTUUECKON MH(POPMALIH.

5. ObecrnieueHne COMOCTaBUMOCTH MOTyUYEHHOM CTaTUCTUYECKON HH(popmanuu
BO BPEMEHHU U MPOCTPAHCTBE JIJIsl BO3MOXKHOCTHU €€ CPaBHEHUSI.

6. Yuer ¢dakTopoB u CcOOBITHH, IMOA BIUSHUEM KOTOPBIX IPOUCXOIUT
U3MEHEHHE U3y4aeMOoro SIBJIECHUS U Mpolecca.

7. OOecrieueHHE BO3MOKHOCTH H3Y4YEHHUs] 3aKOHOMEPHOCTU pPa3BUTHUSA

HN3yd9acMOro ABJICHUSA U ITpOHCCCa.

2.2 Drarbl MPOBEJACHUS CTATUCTHIECKOTO HAOIIOICHHUS

HOCKOJIBKy CTaTUCTHYCCKOC Ha6HIOI[€HI/Ie, 9TO HAY4YHO OpFaHI/IBOBaHHHﬁ u

HJIaHOMepHHﬁ npouecc, TO OHO OCYIICCTBIIACTCA ITOCICAOBATCIIBHO B HECKOJBKO

sTanoB (puc. 9):

1-# sTan — MOATrOTOBKA K MPOBEJEHUIO CTATUCTUYECKOTO
HaOImONeHus

'

2-11 oTan — cOop CTaTUCTUYECKOH HH(pOopMaIH

v

3'ﬁ oTall — KOHTpOJ'IL MaTepI/IaJ'IOB CTAaTUCTHUYCCKOI'O
HAOIIOTeHU S

Pucynok 9 — Drambl mpoBeeHNs CTATUCTUYECKOTO HAOTIOCHUS

[TepBoIif 3Tam - MOArOTOBKAa K MPOBEJACHUIO CTATUCTUYECKOTO HAOJIOICHUS.
3akio4aeTcss B KOMILUIEKCE MOATOTOBUTENIBHBIX MEPOIMPUATHM, MPEAIIECTBYIOIIUX
HEIMOCPEICTBEHHOMY COOpYy cTaThCTUYeCKOW WH(popmaiuu. DTO BaKHEWUIIUN dTar,
OT KOTOPOTO 3aBHUCUT YCII€X MPOBEACHUS BCETO CTATUCTUUYECKOTO HAOIIOJCHUS U
JIOCTOBEPHOCTB IMOJYYEHHBIX PE3YJAbTATOB. [[0ITOTOBUTENBHBIN 3TANl BKIIOYACT:

1) onpeeneHue 1eau U 3a/1ad CTaTUCTUYECKOTO HAOI0ICHHUS;
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2) BBIOOp OOBEKTA CTATUCTHUYECKOTO HAOIIOJACHUS W CIUHUI] €0 COCTABIIIONINX B
3aBUCHUMOCTH OT LI€JIM U 3a/1ay;
3) cocTaBieHHE OPTraHU3AIMOHHOTO IUIJaHA U TPOrpPaMMbl CTATUCTUYECKOTO
HaOJII0IEHNS;
4) mOAroTOBKA CIENUATIBHBIX PAOOTHUKOB — PETUCTPATOPOB JIJIsi HETIOCPEACTBEHHOTO
MPOBEICHUS CTATUCTUYECKOTO HAOIIOCHUS;
5) MOATOTOBKA CIENUAIBHBIX YUETHBIX PETUCTPOB - (OPMYISIPOB, B KOTOPBIE OyaeT
3aHOCUTBHCS CTAaTUCTUYECKAsI HH(POpMaILIUS;
6) TOJArOTOBKAa TEXHUYECKUX CPEACTB JUIsi TPOBEACHUS CTATUCTUYECKOTO
HaOJIIOICHMUS.

Bropoif 3Tanm - HenmocpeaCTBEHHBIN COOp CTAaTUCTUYECKOM HH(OpMaIUu.
3aKiro4aeTcss B TOM, YTO MOJTOTOBJICHHBIE PAOOTHUKU-PETUCTPATOPHI BBHIXOAST Ha
OOBEKT CTAaTUCTUYECKOTO HAOJIIONCHUSI U PETUCTPUPYIOT JAHHBIE O €r0 COCTOSTHUU B
CHenualbHbBIX (OpMyJIsIipax — YUYETHBIX PETUCTPaX B COOTBETCTBUU C IIEJIBIO,
3a/1auaM¥ ¥ IpOrpaMMOM CTaTUCTUYECKOTO HAOIOICHMUS.

Tpetuii »Tam - KOHTPOJIb MaTEPUATIOB CTATUCTUYECKOTO HAOIIOJCHUS.
3akiro4aeTcsi B MPOBEPKE HAIUYUS OIIMOOK CTATUCTUYECKOTO HAOIIOJCHUS MyTeM
KOHTPOJISl €10 MaTepHaIOB.

KoHTposb poBOIUTCS ABYMST CITOCOOAMMU:

1) noruyeckuii KOHTPOJb — MPOBEPKAa COOTBETCTBUSI 3HAUEHUS TOKa3aTeJs,
MOJIYYeHHOTO  TPH  CTaTUCTUYECKOM  HAOJNIOJCHWHM, €ro  3HA4CHUI0 B
JNENUCTBUTEIBLHOCTH, JTMOO COMOCTAaBJICHUE OTBETOB HAa OJIMH BOMpPOC (popmyssipa C
OTBETAMHU Ha JIPYTHE BOMPOCHI;

2) apudmernueckuii KOHTPOJIb — TMPOBEPKA CUYETOM, €CIU HMEIOTCS
B3aMMOCBSI3aHHBIC [IOKA3aTelid, KOTOPbIE MOXHO TMPOBEPUTH OMNPEACICHHBIM

MaTCMaTH4YCCKUM I[CI‘/JICTBI/ICM.
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2.3 OCHOBHBIEC OpTraHU3AIMOHHBIE ()OPMBI CTATUCTUIECKOTO HAOIIOICHUS

OpranuzainuoHHbie (POPMBI CTATUCTUYECKOTO HAOJIOACHUS BBIJCISAIOTCS Ha
OCHOBE UX OOIIMX OPraHU3AIMOHHBIX 0COOCHHOCTEN. B cTaTUCTHKE BBIIENAIOTCS JIBE

dbopMbI cTaTucTHYEeCKOro HadmoaeHus (puc. 10):

OpFaHI/ISaHI/IOHHHC (bOpMI)I CTaTUCTHYCCKOI'O Ha6J'IIOIIeHI/IH

/\

CrarucTuueckas OTYCTHOCTh CrenuaabHO OpPraHu30BaHHOC
CTaTUCTHYCCKOC Ha6J'IIO,I[eHI/IC

T~ /\.

ITo dpopme ITo cpokam O6cnenoBanue [lepenuce
MIPEIOCTABIICHUS
»  MecsiuHas
> TunoBas
» KBapranbHas
» Crneumnanu3upoBaHHas

A 4

['omoBas

Pucynox 10 — OcHoBHBIE OpraHu3aIluoOHHBIC (POPMBI CTATUCTUIECKOTO

HaOJIIOIEHUS

Cratuctudeckas OTYETHOCTh — 3TO, PEerJaMeHTHpyeMasi 3aKOHOAATEIbCTBOM,
CHUCTeMa pEeryJsipHOro cOopa cTaTUCTHYeCKON wuH}oOpManmuu o ACSITeTbHOCTH
XO3SIUCTBYIOIIUX CYOBEKTOB JTH000M (POPMBI COOCTBEHHOCTH U BUJA IESITEIILHOCTH.

Cratuctuueckass OTYETHOCTb  SIBISieTCS Takod  (opMoil  MpOBEACHUS
CTaTUCTUYECKOTO HAOMIOJAEHUsS, TpPU KOTOPOM CTaTUCTHUECKass WHPopMaIus
NOCTYNaeT OT CaMHX EIWHUI] CTaTUCTHUYECKOrO HAOIOJCHHUS B CTATUCTUYECKYIO
cy’)k0y B BHAE 00sA3aTeNbHBIX OTYETOB B YCTAHOBJICHHBIE CPOKA U TIO
yTBepkAeHHbIM (opMaM. [Ipy 3TOM HUCTOYHMKOM CBEACHUN OOBIYHO SIBISIOTCA

JTAaHHBIE TIEPBUYHOTO U OYXTaJITEPCKOTO yUeTa.
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Craructuyueckass OTYETHOCTb NPEACTABIAECTCS OpraHU3alUsIMU U WHBIMHU
JULAMHU B COOTBETCTBUU CO CIAEAYIOIIUMH HOPMATUBHO-IIPABOBBIMH AKTAMMU:

1. ®enepanbubiM 3akoHOM «OO0 O(UIIMATIEHOM CTAaTUCTUYECKOM YYE€TE€ M CHUCTEME
rocygapcTBeHHoOM cratuctuku B Poccuiickoit denepanum» ot 29 Hos10psa 2007 roxa
Ne282-®3 ((B pen. ot 23.07.2013) [2].

2. IlocranosnenueM IlpaBurensctBa PO «O deaepanbHO city)Oe rocy1apCcTBEHHOM
cratuctukm» ot 2 utons 2008r. Ne 420 ((B pex. ot 02.11.2013) [5].

3. [onoxxenueM 00 yCIOBUSIX MPEIOCTaBICHUS B 00s13aTE€ILHOM MOPSIKE MEPBUYHBIX
CTAaTUCTUYECKUX JTAaHHBIX U aAMHUHHUCTPATUBHBIX JAHHBIX CYOBEKTaM O(UIIHMATBHOTO
CTaTHCTUYECKOTO yueTa, yTBepkaeHHbIM lloctanoBnenuem IlpaBurensctBa PO ot
18.08.2008 Ne 620 [7].

4. Tlonoxenuem «O mnOpsSAKEe MNPEACTABICHUS CTAaTUCTHYECKOW HWH(GOpPMAaIIHH,
HEOOXOIUMON ISl TPOBEACHUS T'OCYJApCTBEHHBIX CTATUCTHUUECKUX HAOJIOJIECHUIN»,
YTBEPKJACHHBIM MocTaHoBIeHUEeM ['ockomcrata Poccum ot 15.07.2002r. Ne 154
(1aHHBIA JOKYMEHT MPUMEHSIETCS B YAaCTH, HE MPOTUBOPEYAIEH YKa3aHHOMY BBIIIE
[Tocranosnenuto [IpaBurennpcrBa PO) [8].

5. IlocranoBnenuem IlpaBurensctBa P® ot 16.02.2008 Ne 79 «O mnopsanake
IpOBEJCHUSI BBIOOPOYHBIX CTAaTUCTUYECKUX HAOMIONEHUH 3a JIeATEIbHOCTBIO
CYOBEKTOB MaJIOTO U CPEIHEr0 MPeANPHHUMATEILCTBaAY [9].

Crartuctuyeckass OTYETHOCTh SIBJISIETCS OCHOBHOW (DOPMON CTATUCTUUECKOTO
HAOMIOICHUST U 00J1a/IaeT CIeNYIONMMU CBOMCTBAMH:

1) 00s13aTeHLHOCTD MPEIOCTABICHUS — MPEINPUATHS (OpraHU3aluu) O0SI3aHBbI,
B COOTBETCTBUM C YKa3aHHBIMH HOPMATHBHO-TIPABOBBIMU AKTAMH, MPEIOCTABIISTH
CTaTUCTUYECKYIO OTYETHOCTh B CTATUCTHUECKYIO CITYXkOY;

2) CPOYHOCTH TPENOCTABICHHS — MPEANPHITUS (OpraHU3alUU) O0S3aHbI B
COOTBETCTBUM C YKa3aHHBIMA HOPMAaTHUBHO-TIPABOBBIMH AaKTaMH, MPEAOCTABIIATH
CTAaTUCTUYECKYI0 OTYETHOCTh B CTATUCTUYECKYIO CIY>KOY B CTPOrO YCTaHOBJICHHBIE
CPOKH;

3) OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh HH(OpMAIMU — TPEANPUATHE

(opranuzaius) HECET OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh JAHHBIX, OTPAKEHHBIX B


http://www.gosfinansy.ru/docs/15636/?phrase_id=1995219
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CTATUCTUYECKOM OTYETHOCTH B COOTBETCTBUM C YyKa3aHHBIMA HOPMATHBHO-
MPABOBBIMU AKTaAMH.

Ha npennpuatvsx W B OpraHu3alUsx COCTaBICHHEM CTAaTHUCTHYECKOMN
OTUYETHOCTH 3aHMMAIOTCSl  ONpPEJCIICHHbIE PAOOTHUKHU, KOTOpbIE Hapsay C
PYKOBOJAMTENIEM TMPEANPUSITHS HECYT OTBETCTBEHHOCTh 32  0053aTEeIbHOCTh
MPEAOCTABICHUS CTATUCTUYECKOW OTYETHOCTH, 3a JIOCTOBEPHOCTH IPENICTABISEMOMN
uHpopMaruu ¥ 3a COONIOJIEHWE CPOKOB TMIPEAOCTaBICHUS OTYETHOCTU. [lpwm
HapyIlICHUU JAHHBIX YCIIOBHI, MpEANpPUSATHE (opranuzarusi) HECET
aIMUHUCTPATUBHYIO OTBETCTBEHHOCTh B BHJE INTPpadoB, B COOTBETCTBHH C
yKa3aHHBIMH HOPMATHUBHO-TIPABOBBIMU AKTAMH.

TunoBass — 9TO cTaTUCTUYECKasi OTYETHOCTh, UMEIOLIAsl €NUHYI0 (OpMy U
COJIEp’KaHME I BCEX XO3AUCTBYIOHNIUX CYOBEKTOB HE3aBUCHUMO OT HX BHAA
JeATEeIbHOCTH U (POpPMBI COOCTBEHHOCTHU (OTYET MO TPYAY, OTUYET O HAIWYUU U
JBUKEHUU OCHOBHBIX (DOHOB U JIp.).

Cneunanu3upoBaHHAsT — O3TO CTATUCTUYECKAas OTYETHOCTh, OTpaKarolias
crenupuIecKre CTOPOHBI XO3SUCTBYIOIIETO CYOBbEKTa B 3aBUCHUMOCTH OT €ro BHJA
JESTENbHOCTH (oTuer 00 AKCIOPTE-UMIIOPTE TUISt npeAnpUsSTUN
BHEIITHEAKOHOMUYECKON JIESITEIbHOCTH, OTYET O TOBApoOOOpOTE JIsi TOPTOBBIX
NPEANPUATHIA, OTYET O XOJE CEBa JIJIS CEIbCKOX03SIMCTBEHHBIX MPEANPUATHI U T.]1.).

I'ooBast — 3TO OTYETHOCTH, CojeprKaIasi 0000IIaroIe CBEICHHS B 1IEJIOM 3a
roJl U TpeloCcTaBisieMas B CTATUCTUYECKYIO CIY»KOYy OJIUH pa3 B ToJ He mo3aHee |
arpens CIECAYIOUIEro 3a OTYETHBIM TOJIA.

KBapranpHass — 3TO OTYETHOCTh, COAEpKaiias 000OIIAIOIINE CBEACHUS B
IEJIOM 32 KaXKIblii KBapTaJl U MPEJOCTaBIIIeMasi B CTATUCTUYECKYIO CITYKOY YeThIpe
pasa B rog He no3aHee 20 yucia Mecsua, CIEIyIIEro 3a OTYETHBIM KBapTaa.

MecsiuHasi — 3TO OTYETHOCTh, COJEprKalllas CBEACHUSA 3a KaXKIbId Mecsl] U
MpenocTaBiisieMass B CTaTUCTHYECKYIO CIyXOy exemecsuHo He mo3aHee 10 umcrna
Mecs1a, CICAYIOIIEr0 32 OTYETHBIM.

@dopMBI  CTAaTUCTUYECKOW OTUYETHOCTH paspabaTpiBatoTcsi Poccratom u

YTBEPXKIAIOTCS  pyKoBojauTeraemM  DenepanbHOl  CIykObl  rOCYJapCTBEHHOM
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cratuctuku P®. B coorBerctBun ¢ Ilpukaszom ot 29.08.2012r. Ned70 «OG6
YTBEPKACHUM CTATUCTHMUECKOTO MHCTPYMEHTApHsl IJIsl OpraHu3aiuu (enepasbHOro
CTaTHCTUYECKOTO HAONIOJCHUS 32 eSTeIbHOCThI0 npeanpusatuiny [10] yTBepkaeHbI

CJICYIOIE OCHOBHBIC (POPMBI CTATHCTUICCKOM OTUYeTHOCTH (prc. 11):

(DOPMBI CTaTHUCTHYECKOM OTYECTHOCTH

A 4

I'onoBeie KBapranbhsbie Mecsiunbie
A\ 4 \ 4 A\ 4

No 1-npennpusTue «OCHOBHBIE Ne 5-3 «CBenenus o 3arpatax [Ipunoxenue Ne 2
CBEJICHUS 0 JeSATETHLHOCTU Ha TIPOU3BOJICTBO U TPOAAKY kK ¢opme Neo II-1
OpraHu3alumny; Ne 1-natypa-bM MpOIyKIHHA (TOBAapoB, padoT, «Cpenenus 0
«CBeieHUsI O TMPOU3BOJICTBE, OTIPY3KE yeryT)»; Ne [IM  «CeeneHus MPOU3BOJICTBE
MIPOIYKIIUU u OanaHce 00 OCHOBHBIX IIOKa3aTeNsixX BOCHHOM
MIPOM3BOJICTBCHHBIX MOIIMHOCTEH»; No 1- JESATCITLHOCTH Majioro (00opoHHOI)
BOC «CBemenus o0 JeATE€IbLHOCTH npegnpuatas»; Ne  I1-5(m) npoaykuum»; Ne 1-
NPEANPUATHS C YIaCTUEM UHOCTPAHHOTO «OCHOBHBIE  CBEIEHUS O JAIT
kanuTana»; Ne MII (Muxpo) «CeneHus JIEATEIbHOCTY  OpraHu3aluu «O0cnenoBanue
00 OCHOBHBIX MTOKa3aTeIIsIxX (MUKpOTIPEIITIPHUATHS); Ne JIETIOBOM
NEATEIPHOCTH MHUKPONIPEANPUATUDY; No JAII-IIM «O0cnenoBanue AKTUBHOCTH
MIT  (mukpo)-cx  «Csemenuss 00 JIETIOBOM aKTHUBHOCTH MaJbIX OpraHu3anui
OCHOBHBIX TIOKa3aTelsX JesATeNbHOCTH MIPEANPUSTHA  TOOBIBAIOIIUX, TIOOBIBAFOIINX,
MHKPOIIPEATPHUATHS, OCYIICCTBIISIONIETO 00pabaTHIBAFOIINX 00pabaTHIBAFOIIIIX
CEIBCKOXO3SIICTBEHHYIO JACSITCILHOCTEY; MIPOU3BOJICTB, IPOU3BOJICTBA U MIPOU3BOJICTB,
Neo 1-UIT «CBeneHus o IOeATEIHLHOCTHU pacnupeneneHus MIPOU3BOJICTBA u
VHAWBUIYAILHOTO TPEAIPUHUMATEIISN; JNEKTPOdHEPTUM, Tra3a u pacnpeneneHus
Neo 1-UlT-cx «CBenenus o AeATEIbHOCTH BOJBI» U Ipyrue 3JIEKTPO3HEPTHH,
WHIUBUIYAILHOTO  MPEIIPUHUMATES, raza U BOIB»Y H
OCYIIECTBIISIONIETO JIpyTHe

CENTbCKOXO3AUCTBEHHYIO JICSATEIBHOCTDY;
No 24-snepretuka «neKkTpoOananc H
OT4ET O paboTe  DBIEKTPOCTAHIIUN
(3MEeKTPOreHePATOPHBIX YCTAHOBOK )»; No
6-TIT (KOC) «Csenmenus o pabore
anekTpocerein»; Ne 6-TII «Cenenus o
paboTe TEmIoBOM 3NEKTPOCTAHIIMN» H
npyrue [21]

C oruetHoctu 2014r. - No
1 «CBenennss 0  cocraBe  3arpar
OpraHM3allid Ha  pabo4yl  CHIIY»
(TTpuka3z Poccrara ot 29.01.2014r.) -
MPENICTABISIETCS. B OpraHbl CTaTHCTUKU
He no3aHee 21 mas 2014 roga. [14]

Pucynox 11 — ITpumepsl GopM CTaTUCTUUECKONW OTYETHOCTH
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CrierabHO OpraHU30BaHHOE — ATO CTATUCTHUYECKOE HAOJIOJCHHE, KOTOPOE
OPTaHU3YETCS C ONPEICICHHOMN IIeNIbI0, TPOBOAMTCS, KaK MPABHUJIO, IPEPHIBHO Yepes
OTIpeJICIICHHBIC TTPOMEKYTKHA BPEMEHHU WJIU ¢TMHOBPEMEHHO.

[{enw crienuanbHO OPraHU30BAHHOTO CTATHCTUICCKOTO HAOJIOICHNS:
1) momydeHne JaHHBIX, KOTOPBIC HE COACPIKATCS B CTATUCTHYECCKOM OTUYCTHOCTH, TaK
KaK CTaTUCTHYECKas OTYETHOCTh COCTABJIICTCS TOJBKO TMPCANPUATHIMH U
OpraHm3anusIMH (JaHHBIE O HACCICHHWH, O JIMYHBIX IOJICOOHBIX XO3SIMCTBaxX
HACCJICHUS U IPYTHUE);
2) TIpoBEepKa JIAHHBIX CTATUCTUYCCKOW OTYCTHOCTH (MHBEHTApH3allysl Ha CKJaje Ipu
CMCHE MaTepHajIbHO OTBETCTBEHHOI'O JIMIA, BHIOOPOYHBIC HAJOTOBBIC NMPOBEPKH U
JpyTue).

CnenuanbHO OpraHU30BaHHOE HAOI0/IeHHE ObIBACT ABYX BUOB:
1) oO6cnenoBanue (COIMOIOTHYECKOE 00CiIe0BaHNe, 00CIeI0BaHNEe OOIIIECTBEHHOTO
MHECHHS ¥ TaK Jajee);

2) mepenuch (HAaceICHHS, JXWIOro (OHJA, CEIbCKOXO3SMCTBEHHAs IEPEIHUCh U

JpyTue).

2.4 Buabpl CTaTUCTUYECKOTO HAOIIOAEHUS

Bunelt  craructuyeckoro  HaOMIOJCHUS BBIACIKIFOTCS 10 TPEM
KJIaCCU(PUKAMOHHBIM MpHU3HAKaM: 1) MO CTENeHUu oXBaTa U3y4aeMOW COBOKYITHCTH;
2) MO BPEMEHHU M CUCTEMAaTUYHOCTH MPOBEACHUS; 3) MO UCTOYHUKY CBEJIEHUHN (puC.
12).

CromHoe — 3T0 CTaTUCTUYECKOE HAOIIOAEHHE, IPU KOTOPOM 00CIIEI0BaHUIO
MOJIBEPTalOTCsl Bce 0€3 UCKITIOUESHUSI €UHUIIBI U3y4aeMOil COBOKYTTHOCTH;

Hecruiomuoe — 9T0  cratucTHdeckoe  HaAOMIOJEHUE, TMpH  KOTOPOM
00CJIeIOBaHUIO TIOJIBEPIaeTCs HE BCA M3ydaemas COBOKYIIHOCTb, a €€ 4acTh, U IO
ATON 00CHIeAyeMO YacTH ¢ ONPEEICHHBIM YPOBHEM JOMYIEHUS JENAI0TCS BBIBOIbI

000 BCell COBOKYMHOCTH.
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Buasl cratuctrueckoro HaOIOaeHUS

ITo crenenu oxBata ITo Bpemenu u ITo ucTouHUKy CBEaECHUI
HM3y4aeMOUl COBOKYITHOCTH CHCTEMATUYHOCTH TIPOBEJCHHUS
Crmtonraoe Hecmmomaoe HenpepsiBHoE [IpepriBHOE »  HenocpeactseHHoe
(Texymee)
» JloKyMEHTUpOBaHHOE
Br16opounoe [Tepnonndeckoe > Ompoc
Hab6mnronenue ocHOBHOTO || EnunoBpemMeHHOE
MaccHBa
MoHorpaguueckoe —
AmnkeTtHOE —

PI/ICYHOK 12 — OcHOBHEIE BUJbI CTATUCTHYCCKOI'O Ha6JIIOIIeHI/IH

Hecnomuoe cratuctuyeckoe HaOMIOAEHHE MO crnoco0y oTOopa €IuHUI] B
BBIOOPOYHYIO COBOKYITHOCTb JICTUTCS HA YETHIPE BU/A!
1) BBIOOPOYHOE — 3TO HECIUIOIIHOE CTATHCTUYECKOE HAONIOICHHE, MPU KOTOPOM
O0TOOp YacTU HM3y4yaeMOM COBOKYIHOCTH IMPOU3BOJUTCS B MOPSIKE CIy4dailHOro u
OecnpucTpacTHOrO JJId KaXJOHW eOUHULBI OoTOopa OTOOp YacTH H3ydaeMou
COBOKYITHOCTH MPOU3BOJUTCS B MOPSAKE CIy4yaHOrO M OECHpUCTPACTHOTO IS
KaXJI0M €TMHUIIBI 0TOOPA;
2) HaOJIOJEHWE OCHOBHOTO MAacCMBa — OTO HECIUIONIHOE CTATUCTHYECKOE
HaOJII0/IeHUE, IPU KOTOPOM OTOOp YacTH M3y4aeMOW COBOKYIMHOCTH MPOM3BOAUTCS
Ha OCHOBE TPHUCTPACTHOTO OTOOpa, TO €CTh B BHIOOPOYHYIO COBOKYITHOCTB
orOupatoTcs Hambonee KpymHbIE U TOKa3aTeIbHBIE CIWHHIBI, B KOTOPBIX
COCpeoTOYEHa OCHOBHASI YAaCTh BCEX MOJJICKALIUNX U3YUCHUIO (PAKTOB;
3) MmoHOrpaduyecKkoe HaOIIOICHNE — 3TO HECIIONIHOE CTATUCTHYECKOE HAOI0ICHHE,
IpU KOTOPOM OTOOP B BHIOOPOYHYIO COBOKYITHOCTH MPOU3BOJIUTCS MPUCTPACTHO, TO

€CTh B BEIOOPOUYHYIO COBOKYITHOCTh OTOMpAIOTCSI HanboJiee XapakTepHble eIMHUIIbI —
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cample Jy4ylllM€ WM CaMble XYyALIUEe, KOTOpbIE IMOABEPraroTCcs ACTaIbHOMY
CTaTUCTUYECKOMY OIHCAHUIO;

4) aHKETHOC — OTO HECIUIONIHOE CTATHCTUYECKOE HAOJIOJICHHE, MPU KOTOPOM
3all0JIHEHUE U BO3BpAILlEHUE aHKET SBISETCS JOOPOBOJIBHBIM U, KaK MPAaBHUIIO, YHCIIO
3aMOJHEHHBIX U BO3BPAIIEHHBIX aHKET HAMHOT'O MEHbIIIE PA30CIaHHBIX.

Haubonee A0CTOBEpHBIM W3  MEPEUYHUCICHHBIX  BHJIOB  HECIUIOLIHOTO
HAOMIOIeHUsT SIBISICTCSl BBIOOPOYHBIN, TaKk KaK OH OCHOBaH Ha CIy4yailHOM H
OecpucTpacTHOM OTOOPE EAUHHUII.

HenpepsiBHOE (Tekyiiee) - 3TO CTaTUCTHYECKOE HAOIOJIEHUE, MPU KOTOPOM
cOOp MaHHBIX MPOU3BOJUTCS TOCTOSIHHO, a (DaKThl, MOJJICKAIINE PETUCTPAINH,
buKcHUpyIOTCA IO MEpe UX BOSHUKHOBEHMS ((paKThl pOXKIEHUS, CMEPTHOCTH, Opaka B
3AI'Cax u ap.). OcHOBHasE 0COOCHHOCTh HEMPEPHIBHOTO (TEKYIIEro) HAOIIOJCHUS
3aKJIFOYAETCsl B TOM, YTO HEJIb3sl JOMYCKaTh pa3pblBa BO BPEMEHU MEX1y MOMEHTOM
BO3HUKHOBEHUS (paKTa U MOMEHTOM €T0 PErUCTPaLUH.

[IpepbIBHOE — 3TO CTATUCTUYECKOE HAOJIIOCHHUE, PU KOTOPOM cOOp JAaHHBIX
IPOU3BOJUTCS C PAaBHBIMH WJIM HEPABHBIMU IEPEPHIBAMU BO BPEMEHH, JIMOO BOOOIIE
€IMHOBPEMEHHO.

[leprognueckoe — 3TO CTATUCTUYECKOE HAONIOEHUE, KOTOPOE IMPOBOAMUTCA
pEeryjsipHO uYepe3 paBHbIEe MPOMEXKYTKHM BpeMEHHM (Iepenuch HAceJIeHHUs,
CTaTUCTUYECKasi OTYETHOCTH H JIp.).

EnvHOBpeMeHHOE — 3TO CTATUCTHUYECKOE HAOIIOJCHHE, KOTOPOE MPOBOAMUTCS
0 Mepe HeoOXOAMMOCTH, 0€3 COOJIOEHUsI CTPOrol MEPUOAUYHOCTH BO BPEMEHH,
aub0 BOOOIIE OAWH pa3. (MHBEHTapU3allUd Ha CKJIaJe MPU CMEHE MaTepHaIbHO
OTBETCTBEHHOTO JINIIA, IEPENHChH KUJI0ro GOHIA U JIp.).

HenocpencTBeHHOE — 3TO CTaTUCTUYECKOE HAOIIO/IEHHE, TPU KOTOPOM (DaKThI,
NOJUJIe)KAIe PETUCTpAllii, YCTAaHABJIMBAIOTCS CIEUUAIBHBIMU PAOOTHUKAMHU-
perucTparopamu,  KOTOpPBIE  HEMOCPEJACTBEHHO  MPOBOISAT  CTaTHUCTUYECKOE
HAOMOJIeHUE TMyTeM 3aMepa M TOJCYeTa M 3aHOCAT TMOJYYCHHBIE [aHHBIC B

crieruaibHbie GOpMYIISIphI (TIEPETNHCh HACEICHUS, CEIbCKOXO3SIMCTBEHHAS TTEPEINCh

U JIpyTHe).
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JIOKYyMEHTUPOBAaHHOE — 3TO CTATHUCTUYECKOE HAONIOJEHUE, TMPU KOTOPOM
UCTOYHUKOM CBEICHUU SIBIISIOTCS COOTBETCTBYIOIIME JOKYMEHTHI — CTaTUCTHYECKAs
OTYETHOCTb, IaHHBIE TIEPBUYHOTO yUeTa U Jp.
Onpoc — 3TO CTAaTUCTUYECKOE HAONIOAEHUE, NPU KOTOPOM HCTOYHHKOM
CBEIEHUI SBJSIETCS ONpallMBaeMoe JIMIO, CO CJIOB KOTOPOTO TMOJy4YeHHas

uH(pOopMaIUsl perucTpaTopaMu 3aHOCUTCA B CTICIIHAIbHBIE (DOPMYIISPHI.

2.5 CriocoObI POBEICHUST CTATUCTUIECKOTO HAOTIOACHUS

Cnocobbpl  cOopa  CTaTUCTUYECKOM  HMHpOpMalUU  —  MPOBEACHUS

CTaTUCTHUYCCKOTI' O H&6J’IIOI[CHI/ISI pasindaroTCs 10 UX OPraHN3allMOHHBIM IIPUHIHIIAM

(puc. 13).

CriocoOsbl MMPOBCACHUA CTATUCTUUCCKOI'O Ha6J'II-OI[eHI/I$I

e

<& >

OTueTHBIN Dkcnenu- Camoperu- Koppecnon- AHKETHBIN
LIMOHHBIN cTpauus JNEHTCKHUU

Pucynok 13 — CriocoOsI MpoBeICHUS CTATUCTHUECKOTO HAOII0ICHHS

OtuetHplf - 3TO0 cmoco0, MpU KOTOPOM CBEACHUS IOCTyHarT B
CTaTUCTUYECKUE OpraHbl B TMOpPSAKE O00S3aTeIbHOIO M CHUCTEMATUYECKOIO
MPEICTABICHUS] XO3SUCTBYIOUIMMU CYOBEKTAMH YCTAHOBJIEHHBIX Mg HUX (opM
CTaTUCTUYECKOW OTUETHOCTHU CO CBEJACHUSIMH 00 UX JAEATEIbHOCTH.

OKCHNEAUIIMOHHBIA — 3TO c€mocod, MpU KOTOPOM CBEIECHUS COOMPAIOTCS
CHELMAIbHO  YNOJHOMOYEHHBIMH  paOOTHHKaMH-pErucTpaTopam,  KOTOpbIE
BCTYIAIOT B HEMOCPEACTBEHHBIN KOHTAKT C 00ObEKTOM M €AMHULIEH CTATUCTUYECKOTO
HAOJIOICHUS, 3aHOCST MOJTYYEHHYIO CTaTUCTUYECKYI0 HH(POPMALIMIO B CHEI[HATbHbIC
bopMyIISIppl M OCTABISIOT 3aMOJHEHHBbIE (OPMYJISPHl B CTAaTUCTUYECKHE OpTaHbl

(mepenuck HaceJIeHUs, CENbCKOXO03IMCTBEHHAs TIEPENUCH U IPYTHE).
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Camopeructpanust — 3TO CIOCO0, MPU KOTOPOM PErHUCTPATOPhl BCTYMAOT B
KOHTaKT ¢ OOBEKTOM WM €IWHHUIICH CTAaTUCTUYECKOTO HAONIOACHUS, Pa3bsICHSS UM
WHCTPYKITUIO TI0 3alOJTHCHUH (OPMYISIPOB, a (HOpPMYIISAphl 3alOJHSIOTCS CaMHUMHU
OTpalIMBaeMbIMU JUIAaMU. PeructpaTopsl COOMpArOT 3amojHEHHBIE (HOPMYJIISPHI,
MIPOBEPSIOT UX M NPEIOCTABJISAIOT B CTATHCTHUCCKHE OpraHbl (M3yYCHHE PCHTHUHTOB
TEJICBU3WOHHBIX  IMPOrpaMM, MAapPKETHHIOBbICE  HCCJICIOBAaHHUS W JIPyTHeE).
Camopeructpaiiss MOXKET OBITh OCYIIECTBICHA SBOYHBIM CIIOCOOOM, KOTIa
OIpalnIuBacMble JIMIIA CaMHU SBIIIOTCS B CTATHCTUYECKHE OPTraHbl M COOOIIAOT
HEOOXOJMMBIC CBEIIEHUS, KOTOPHIE PETUCTPHUPYIOTCS pPabOTHUKAMH OPTaHOB
CTaTUCTHKH B CIICIHATLHBIC (POPMYIISIPHI.

Koppecnonaentckuii — 310 ¢noco0, Mpu KOTOPpOM HHGPOPMAITMIO COOMPAIOT,
a1M00 cooOUIAI0T UL, TOOPOBOJIBHO B3SIBILIME Ha CEOsI 3Ty 00A3aHHOCTD.

AHKETHBI — 3TO CIOCOO, IPU KOTOPOM OIpaliBaeMble JiMiia JOOPOBOJIBHO

3aIIOJIHAIOT aHKCTBI 1 BO3BpAldOT UX B CTATUCTHYCCKHUC OPI'aHbI.

2.6 MeTo10JI0THYeCcKIE aCTIeKThI MPOBECHUS CTATUCTHICCKOTO HAOIIOACHUS

MeTo0I0rHYeCKHEe AaCIeKThl CTAaTUCTHYECKOTO HAOJIIOJCHUS BKIFOYAIOT
KOMITJIEKC MEPOTPUATHA TI0 TPaBUILHOMY M YCIEINTHOMY €ro TIPOBEICHUIO.
MeTo1010THYECKHE aCTICKThI BKIIFOYAOT:

1. OOBEKT cTaTUCTUYECKOTO HAOIIOACHHS.

2. EquHanIia cTaTUHCTUIECKOTO HAOIIOAEHMUS.

3. [Iporpamma cTaTUCTUYECKOTO HAOIIIOICHHUS.

4. Bpems u meproj CTaTUCTUYECKOTO HAOTIOCHUS.

5. Opranu3alMOHHBIN IIJIaH CTATUCTHYECKOTO HAOII0ICHMS.

OOBEKT CTATUCTUYECKOTO HAONIOJACHHS — D3TO COBOKYMHOCTh MAacCCOBBIX
OOIIECTBEHHBIX SBJICHUH M TIPOIIECCOB, CBEICHUS O KOTOPHIX HEOOXOAMMO cOOpaTh B

MpoHecCcC faHHOI0 CTaTUCTHUYICCKOI'O Ha6J'HOI[eHI/I$I.
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Jlist obecniedeHus] YCTENHOCTH TPOBEICHUS CTAaTUCTUYECKOTO HAOIIOACHUS
BEIOOp  00BEKTa  JIODKEH  COOTBETCTBOBATH  CICAYIOIIMM  TPEOOBAHUSM:
1) cooTBeTCTBME LEAM M 3aJadyaM CTaTUCTUYECKOTO HAONIOACHMS; 2) yKa3aHUe
CYIIIECTBCHHBIX XapaKTEPHBIX TMPU3HAKOB OOBEKTA, OTIUYAIONIMX €ro OT JPYTuX
00BEKTOB; 3) YCTaHOBJICHHE MATCPUAIBHBIX, TCPPUTOPUAIBHBIX W BPEMCHHBIX
rpanuil  oObekTa HabmoneHus; 4) obecrneueHrue OJHOPOAHOCTU HCCIETyeMOM
COBOKYITHOCTH.

JIist  BBIMONHEHHWS] YKa3aHHBIX TpeOOBAaHMM yCTaHABIMBAETCA I1IEH3 —
OTPaHUYHTEILHBIN TPHU3HAK, KOTOPOMY JOJDKHBI COOTBETCTBOBATH BCE EAMHUIIBI
o0ciieryeMoi COBOKYITHOCTH.

Eaununa cratuctuyeckoro HaOMIOIEHUS — 3TO COCTaBHAs 4YacTb, DJIEMEHT
00BEKTa CTATUCTUYECKOTO HAOIIOACHUS, KOTOPBIA SBJISICTCS TIEPBUYHBIM HOCHTEIIEM
MIPU3HAKOB, MOJJICKAIIUX PETUCTPAIMU U OCHOBOM BEIyIIErocst Mpu oOCIeq0BaHUU
yuetra. [lpum omnpeneneHun eIWHUIl CTATUCTUYECKOTO HAONIONCHUS  TaKXKe
UCITOJIB3YETCS TICH3.

[Iporpamma cTaTUCTUYECKOTO HAOJIOACHUS — ITO MEPEUYCHb MOKa3aTele, 1o
KOTOPBIM HEO00XOJUMO CcOOpaTh JaHHBIE, JIMOO IMEPEUeHb BOMPOCOB, HA KOTOPHIC
HY)KHO TIOJIyYUTh OTBETHI B TPOIECCE CTAaTUCTHYECKOTro HaOmoaeHus. [lpu
COCTABJICHMHM TIPOTPAMMBI CTATUCTHYECKOTO HAOIIOJCHUS HEOOXOIUMO COOJII0IAThH
CJICTYIOITNE OCHOBHBIE TPEOOBAHMUS

1) BOnpoCHI TOJIXKHBI ObITH CHOPMYITMPOBAHBI ICHO U KPATKO;

2) B TpOrpaMMy JIOJDKHBI BKJIFOYATBCS TOJIBKO TE€ BOMPOCHI, KOTOPBIC
COOTBETCTBYIOT IIEJIM U 33]1a4aM CTaTUCTHYECKOTO HAOJIOICHNS;

3) B mporpamMmy J0JOKHBI OBITh BKJIFOUCHBI BOIPOCHI, HA KOTOPBIC MOTYT OBITh
MIOJTY9YCHBI JJOCTOBEPHBIC OTBETHI;

4) B mporpaMmy HENb3s BKJIIOYAaTh BOMPOCHI KOMIIPOMEHTHUPYIOIIETO
XapakTepa JJIsl OMpanIuiBaeMoro Juia;

5) B mporpaMmy JOJIKHBI OBITh BKIIIOUCHBI BOIIPOCHI KOHTPOJIBHOI'O XapaKTepa;

6) B mporpamMmy JOJDKHBI OBITh BKIIOYEHBI BOIPOCHI, 00ECHEUHBAIOIIHE

COMOCTaBUMOCTb UH(OPMALIMK BO BPEMEHU U MPOCTPAHCTBE.
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Bpemst HaGmroeHusT — 3TO BpeMsi, K KOTOPOMY OTHOCSATCS JaHHBIE COOpaHHOM
unpopmaruu. [lepuon HaOMIOAEHWUS — 3TO MEPUOJ MEXIYy MOMEHTOM Hadayia |
OKOHYAHHUSI MPOBEJCHUSI CTATUCTUUECKOTO HAOIIIOICHHUS.

Bribop BpemMeHM W TIEpHOJa CTATUCTUYCCKOTO HAOIIOJACHUS 3aBUCUT OT
cienyomux (pakTopoB: 1) 0COOCHHOCTH OO0BEKTa HAOJIOACHHUS, €ro pa3Mephbl U
TEpPUTOPUAIbHAS TMPOTKCHHOCTh, 2) 00BEM NPOrpaMMbl  CTATHCTHYECKOTO
HaOIr0/IeHus; 3) CTeNeHb JUHAMHYHOCTH 00beKTa HaOIroAeHus. BpeMst HaOroieHus
BBIOMpAETCS HA OCHOBAHUU KPUTEPHUS MHUHUMAIbHOW MOOMIILHOCTH — 3TO BpeEMs, B
KOTOpOe 00BEKT HAOIIOICHNS HANMEHEE TIOIBEPIKEH MIEPEMEIICHUIO B POCTPAHCTBE;
4) HaJIM9YKMe JOCTATOYHOTO KOJMYECTBA CIICIUAIBHO IMOATOTOBICHHBIX PAaOOTHUKOB M
YPOBCHb WX KBaIM(UKAIMK, D) HaIUUME TEXHHUUYCCKUX CPEICTB IMPOBEICHHS
CTaTHCTUYCCKOTO0  HAOJIOACHMS, 6) yCTaHOBJICHHE KPHUTHYSCKOTO MOMECHTA
CTaTUCTUYECKOTO HaOmrofeHusi (IpU  HEKOTOPBIX JTUHAMUYHBIX  OOBEKTaX).
Kputnueckuii MOMEHT CTaTUCTUYECKOTO HAOMIOACHUS — 3TO MOMEHT BPEMEHH, IO
COCTOSIHUIO Ha KOTOPBIM PErHMCTPUPYIOTCS CBelIeHUs (KaK MPaBWiIO, MPHU TEPEIHCH
HACEJICHUS] YCTaHaBIIMBAaeTCs KpUTHUecKMil MoMeHT Ha (00 4YacoB ompejeneHHOU
JaThl. DTO CBHUIIETEILCTBYET O TOM, UYTO Ha JAHHBIH MOMEHT BPEMEHHU COCUHUTAHBI H
nepenucanbl BCe JIMIA, KUBYIME B CTpaHe. YMepiiue B Houb mocie 00 gacoB —
BKJIFOYEHBI B YMCIIEHHOCTh HACEJICHUS, a POJUBIIUECS B ATy e HOUb Tociie 00 yacos
— HE BKJIFOUCHBI).

[TockonbKy CTaTUCTUYECKOE HAOIIOJEHUE - 3TO HAYYHO OPraHU30BaHHBIN U
MJIAHOMEPHBIN TIPOIecC, TO IS €r0 MPOBEICHUS COCTaBIISICTCS OPTaHW3AIlMOHHBIN
TIaH.

OpraHu3aioHHBIA TUTAH CTATUCTUYECKOTO HAOMIOACHHUS 3TO - OCHOBHOM
opuIMaNbHBIA JOKYMEHT, B KOTOPOM OTPaXKalTCS BCE OpTaHU3AIMOHHBIC
MEpOTIPUATUS, HEOOXOTUMBIE JUIsl TPOBEICHUS CTAaTUCTHYECKOro HaOmoaeHus. B
OpPraHU3allMOHHOM TUJIAaHE OTPAKAETCAd BCE CTATUCTUYECKOE HAONIOJCHHE OT €ro
Havajia J0 KoHia. OpraHu3al[MOHHBIN IJIaH BKIOYaeT 1) yKa3zaHue IeIM W 3aj1ad
CTaTUCTHYECKOTO HAOIOACHUSA; 2) OIpeaeieHue O00beKTa CTaTHCTHYECKOTO

HAOJIIOJICHUST W XapaKTePUCTHKA EIUHMII €ro COCTaBJAIONIMX; 3) yKa3aHHe
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NpOTPaMMbl  CTaTHCTUYECKOTO HaOmroneHus; 4) mepeueHb IMOATOTOBUTEIHHBIX
MEPOTPUSATHIA K TPOBEICHUIO CTATUCTHYECKOTO HAOIONEHHS; 5) yKa3aHUEe OPTraHOB
CTATHCTUKH, MPOBOSIINX HAONIOCHUE, W JIHI, 3aHUMAIOIIUXCS IPOBEICHUEM
HaOmoneHus; 6) ykazaHue BpeMEHH W IepHojia HaOMIOAeHHs — JaThl €ro Hayana u
OKOHYaHHS ¥ TpPU HEOOXOAUMOCTH KPUTUYECKOTO MOMEHTa CTAaTHCTHYECKOTO
HaOMrONeHNs; /) yKazaHUE MOpsAKa TPOBEINCHUS CTATUCTHYECKOTO HAOIIOJCHUS,
HOps/IKa PUEeMa U CAadu MaTeprasioB HaOmoneHus; 8) ykazanue Gpopmel, criocoda u

BHrJa CTaTUCTHYCCKOI'O Ha6J'II-0I[eHI/ISI.

2.7 OmuOKM CTaTUCTUUECKOTO HAOIIOIEHNS U MEPhl OOPbObI C HUMU

OcHoBHag 3ajaya CTAaTHCTUYECKOTO HAOJIIOACHUS — JTO oOOecIeueHue
JIOCTOBEPHOCTH TIOJIYYEHHON CTaTUCTUYECKOW MH(pOpPMAIIMU, TO €CTh — 0OecIeueHue
€€ TOYHOCTU. TOYHOCTh CTaTUCTUYECKON MH(POPMAIIMHA — 3TO YPOBEHb COOTBETCTBHUS
BEJIMYMHBI TIOKa3aTelsl B JICMCTBUTEIBLHOCTH €ro BEJIWYMHE, IOJYYCHHOH TpH
CTaTUCTUYECKOM HAOJIIOCHHUU.

B xone crarucrudeckoro HaOMIOJCHUS BO3HUKAIOT IMOTPEITHOCTH, KOTOPHIC
SIBJIIIOTCSL  OIIMOKAMM CTaTHCTHYECKOro HaOmromeHus. OmumOKa CTaTHCTHYECKOTO
HAOMIOACHUS — OTO OTKJIOHCHHE BEIMYMHBI TIOKA3aTels, TIOJyYCHHOW TIpH
CTaTUCTUYCCKOM  HAOJIOACHWH, OT  BEJIWYMHBI  JIAHHOTO  ITOKa3aTels B
JICUCTBUTCIBLHOCTH.

OmuOKN CTAaTUCTUYECKOTO HAOIIOMCHUS MPOUCXOAAT B PE3YNbTATEe Pa3HBIX
NPUYMH W OKa3bIBAIOT PA3JIMYHOC BIMSHUE HA KOHEUYHBIE PE3YJIbTaThl
CTAaTHUCTHYECKOr0 HaOJIIOJEHHsI. B 3aBHCHMOCTH OT 3TOro OIIMOKM HaOJIOJICHUS
OBIBAIOT JIBYX BHJIOB: OIIMOKH PETUCTPAIMH, OUIMOKK PENPE3CHTATHBHOCTH (PHC.
14).

OmmOKM  perucTpanud  BO3HHMKAIOT B pe3yJbTaTe  HEMPaBUILHOTO
yCTaHOBJIIeHHs] (AaKTOB B  TMPOIECCe CTATUCTUYECKOTO  HAONIOACHHUS WM

HENPABUIIBHOUN UX 3aIUCH.
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OmuOKk1 penpe3eHTaTUBHOCTH BO3HHUKAIOT TOJBKO TIPU  HECIUIOIIHOM
CTaTUCTUYECKOM HaOJIOJCHUM B peE3yJlbTaTe€ TOT0, 4YTO COCTaB BbIOOPOUYHOM

COBOKYIIHOCTH HCAOCTATOYHO ITOJTHO COOTBCTCTBYCT COCTABY OCHOBHOU I/I3y‘-IaCMOﬁ

COBOKYITHOCTH.
OmumOKH CTaTUCTHYECKOTO HAOIIOCHUS
Omumbku peructpanuu OmumOKu penpe3eHTaTuBHOCTH

A 4
A

v

Crny4aiinble

A 4

CucreMaTH4ecKe

[IpennamepenHsle

v

A 4

Henpennamepenusie

A 4

Ycrpausembie

v

He yctpansiemsie

Pucynok 14 — Bupl omMOOK CTaTUCTUYECKOTO HAOIIOICHHS

CiyuJaiinble OIMOKHM PETUCTPAIIMHM BO3HUKAIOT B pE3yJIbTaTe HETOYHOIO OTBETA
OIpaIlIMBACMOI0 JIMIIa WM HETOYHOW 3amucu perucrparopa. CHCTEeMaTHYECKHE
OIIMOKKM PErHCTPAIMK BO3HUKAIOT MO AEHCTBUEM OTAEIBHBIX MOCTOSHHBIX MPHUYNH
(HETOYHOCTh M3MEPUTEIBHBIX MPHOOPOB, OKPYIJICHHE YKCET B OJHY H Ty K€ CTOPOHY
U IPyTHUX).

HenpeanaMmepeHnHsle OMIMOKM PETHCTPAlMA  BO3HHMKAIOT B PE3YJIBTATE
HECOBEPIIICHCTBA  METOJOJIOTHYECKOI0 W OPraHM3allMOHHOTO  OOCCIeYCHHUS
CTaTUCTHYECKOTO HAOMI0IcHHs (He0CTaTOYHAS MOATOTOBKA KapOB, HEIOCTATOYHOE
MaTepHalbHO-TEXHUYECKOE  oOeclieueHne,  HEAOCTaTodHas  TpyaoBas U

UCTIOTHATENIbHAS TUCHUIUIMHA U aApyrue). [IpenHamepeHHble OMUOKH PerucTparifiu
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BO3HHMKAIOT B PE3YJBTAT€ CO3HATEIBHOTO WCKAXKEHUS (PAKTOB PErHUCTPATOPOM C
LEJIbIO TIOJIYYEHUS BBITOJIbI.

CrnydaiiHple OMIMOKM PENpe3eHTATUBHOCTH BO3HHUKAIOT NPU HECIUIONTHOM
HAOMIOIEHUM B pe3yJibTaTeé  HEMOJHOTO  BOCIPOU3BOJCTBA  BBHIOOPOYHOMU
COBOKYIMHOCTA COCTaBa OCHOBHOW U3y4aeMOW COBOKYIHOCTH. OTH OILIUOKHU
Hen30ekHbl. IX HEBO3MOXKHO YCTpaHUTh. BO3MOXKHO TOJBKO OLICHUTHh UX BEIUYUHY
W CcAenaTh TMOMpaBKy Ha JTy BenuumHy. CHCTeMaTHYeCKHe  OIMUOKH
PENpEe3eHTaTUBHOCTH BO3HUKAIOT B pPE3yJIbTaTe HApYIIEHUS MPUHIIMIIOB OTOOpa
€IUHUI] HK3y4YaeMOM COBOKYNHOCTH. Pa3mepsl CHCTEMaTHYECKOM  OLIMOKH
pPENPE3eHTAaTUBHOCTH HE TOMJIEKAT KOJUYECTBEHHOM OIEHKE, HO HUX MOXHO
YCTPaHUTD ITyTEM COOJIIOJIEHHUS MTPaBUII 0TOOpA.

OTHeceHne OMOOK CTATHCTHYECKOTO HAOMIOAEHUS K yCTpaHsAEeMbIM, JIUOO K
HE yCTpaHSIEMbIM 3aBUCHUT OT MOMEHTa UX oOHapyxeHus. [Ipu Hanuuuu BpeMeHH U
YCIJIOBUI JIJISl BHECEHUS UCTIPABIICHUN B TOKYMEHTAIUIO OIIMOKH MOTYT OTHOCUTBCS K
yCTpaHseMbIM, B IPOTUBHOM CJIy4ae — K HE YCTPAHSIEMBbIM.

Mepbl 00pbObI C OMIMOKAMHM CTAaTHCTHYECKOTO HAOJIOJICHUS HAMpaBJICHbI Ha
NpEeayNpexICHUE UM YMEHBIICHUE pa3MepoB omMOOK. OCHOBHBIE MEPbI OOPHOBI €
OIIMOKAMH CTaTUCTUYECKOTO HAOIIOACHUS:

1) BKIIOYEHHWE B OpPraHU3AIMOHHBIN TUIAH TPOBEACHUS] CTATUCTHYECKOTO
HaOJIOJICHUST Psiia KOHTPOJBHBIX MEPOTIPUSITU;

2) OCYIIECTBIICHHE KOHTPOJIS MOJHOTHI MPOBEACHUS HAOIIOICHUS — MTPOBEPKa
TOTO, HACKOJbKO TIOJIHO OXBAauy€H OOBEKT HAOMIOACHUS W BCE JIM E€IUHHULBI
HaAO0JI0ICHUS BKIIFOUEHBI B 00CJIEIOBAHME;

3) ocymiecTBICHHME KOHTPOJII KauyecTBa MAaTEpHAIOB CTaTHCTHYECKOTO

HAOJIIOICHUS MTYTEM JIOTUYECKOTO U apU(PMETUYECKOTO KOHTPOJIS.
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3 OBOBIIAIOIINE CTATUCTUYECKHUE [TOKA3ATEJIN.
ABCOJIFOTHBIE 1 OTHOCHUTEJIbHBIE BEJIMUMHBI

3.1 O6o6maroiye CTaTUCTHIECKUE MTOKA3aTeNH, X CBOMCTBA, BUJIBI U (DOPMBI

Cratuctuyeckuil TOKas3aTelb SBJSIETCA OJHONW W3 OCHOBHBIX KaTEropuii
cTaTucTUYecKor Hayku. CTaTHCTHYECKHMM MOKa3aTellb — 3TO OCOOBIH OOBEKTUBHBIM
MIPU3HAK COCTOSIHUS U Pa3BUTHUSI MACCOBBIX OOIIIECTBEHHBIX SIBIICHUM.

[TockosibKy MaccoBbI€ OOIIECTBEHHBIC SIBICHUS, KOTOPbIE H3Yy4alOTCs
CTATUCTUKOM, MHOTOOOpa3HbI, a TakK)K€ MHOTrOOOpa3HbI MX CBOWCTBA WM IPHU3HAKH,
MOCTOJIbKY CTaTUCTUUECKHE MOKAa3aTelId UMEIOT MHOXKECTBO (opM U BUAOB. DOpMBbI
u BU/IBI CTAaTUCTUYCCKUX ToKa3aTesei MIOJIPa3ICIISI0TCSA o TpeM

KJIaccu(PUKAMOHHBIM ITpU3HaKaM (puc. 15).

OOBEKTUBHBIN CTATUCTHYECKUI ITOKA3aTENb

/ A V\

[To oOBekTam ITo TeppuTopun [To dhopme BeIpaxkeHUs
NunuBuayanbHble - PernonanbHbie - B (dopMe abCOMIOTHBIX
|| OTHOCsTCS K »| OTHOCHTCA K BEJIHUHH - XapaKTEPU3YIOT
OTJIETEHOMY OOBEKTY OTJIENBHOM qacTu | pasmepsr 3yuaeMbIX
WK SIBJICHUIO (x TEPPUTOPHUH CTPAHBI SRICHVME HE3aBHCHMO OT
OTACIEHOMY pa3sMepoB JIpYIrux
TPEATPUSITHIO) SIBIICHUU
OtpacieBsie -
OTHOCSITCS K
['pymnIoBkle - OTHOCATCS | OT/eTbHBIM B dopme oTHOCHTENBHBIX
N K Tpymnmne OOBEeKTOB OTpacIsIM | | BEJIMYMH - XapaKTepU3yioT
OJTHOTO W TOTO XK€ BHJA SKOHOMUKH COOTHOIIICHHE JIBYX
(x Tpymme mpennpusTHit a0COITIOTHBIX BETMYNH
OAEOH OTpaCHH) COBOKYIIHbIE -
»| OTHOCHTCS K B dbopme CpeIHuX
OGo0maroye - SKOHOMHKE CTpaHbI BEJIMYMH - XapaKTEPU3YIOT
OTHOCSATCSL KO  BCeH B LIEJIOM | TUIUYHBIN YPOBEHb
—» COBOKYIHOCTH sBJICHUM COBOKYITHOCTH MacCCOBBIX
(k0o Bceil IKOHOMHKE SIBITEHIH
CTpaHbI)

Pucynox 15 — Bujsl 1 popMbl OOBEKTUBHBIX CTATUCTUYECKUX MTOKa3aTesen
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B cBsi3u ¢ MHOrooOpasmeM CTaTUCTUYECKHMX TOKa3zaTeled M WX CIOKHBIM
coJiep >KaHNEM OHH 00JIaal0T CIeU(PUIECKUMU CBOHCTBAMH:

1) cratucTHYeCKHi ITOKa3aTelb IPEACTABIICT COOOH EIMHCTBO KAaYeCTBEHHOH W
KOJJMYECTBEHHOW CTOPOH MACCOBBIX OOINECTBEHHBIX SIBJICHWHA, TaK KaK OH HMMEET
OIIPEICIICHHOE Ka4eCTBEHHOE COACPIKaHNE U COOTBETCTBYIOIIYIO 3TOMY COJICPKAHUIO
BEIINYUHY;

2) CTaTUCTUYECCKUN TIOKA3aTelb SBISCTCS OOIMMM, TaK Kak, KaK MPaBUIIO0, OTHOCUTCS
HE K CIUHUYHOMY SBJICHHIO, a OXBaThIBACT BCI0 COBOKYITHOCTH MAaCCOBBIX
OOIIECTBEHHBIX SIBJIEHUI;

3) cTaTUCTUYECKHWHA TMOKa3aTeldh WMEET BPEMCHHYIO W TPOCTPAHCTBECHHYIO
OTIPEJICTICHHOCTh, HCTOPUYECKYI0 KOHKPETHOCTh, TaK Kak Jiio0oe SBJICHHE
OOIIECTBEHHOM KM3HU TIPOUCXOIUT B ONIPEICIICHHBIX TPAHUIIAX MECTa U BPEMEHHU;

4) CTaTUCTHYECKHMH II0Ka3aTellb SBIIICTCS CYIIECTBEHHBIM, TaK KaK BbIpaXkaer
OCHOBHBIC XapaKTEPUCTHKU COCTOSHHS MACCOBBIX OOIICCTBEHHBIX SBICHUU M
BBISIBIIICT OCHOBHBIC 3aKOHOMEPHOCTH MX Pa3BUTHS;

5) cTaTUCTUYECKUU TMOKa3aTeNb SBISETCS OOBEKTHBHOM CTOPOHOW OTpPa)KaeMoro
MacCOBOTO OOIIECTBEHHOTO SBJICHUSA, TaK KaKk HE MOXET CYIIECTBOBATh BHE
XapaKTepU3yeMoTo UM SIBJICHUS,

Ha ocHoBaHMM yKa3aHHBIX CBOMCTB 00OOINAIOIIUN  CTATUCTUYCCKUI
MOKa3aTellb B IMHPOKOM CMBICIE — OTO TpPH3HAK, 0CO00€ CBOMCTBO MacCOBBIX
OOIIIECTBEHHBIX SBJICHUN, WX KOJMYECTBEHHAs XapaKTEPHUCTHKA B HEpPa3pHIBHOM
CBS3M C WX KAYECTBEHHOM XapaKTCPHUCTUKOW B OMpPEACICHHBIX YCIOBHUSIX MECTa U
BpPEMCHU.

Bce maccoBble OOIIECTBEHHBIE SIBIICHWS HMEIOT KA4eCTBEHHYIO U
KOJMYECTBEHHYIO  ONpeAcieHHOCTh. (CTaTUCTHKAa  WM3MEpSieT H  BBIpaXKaeT
KOJIMYECTBEHHYIO OTPE/IEICHHOCTh MAaCCOBBIX OOIIECTBEHHBIX SIBICHUH MPU TTOMOIIN
0COOBIX KaTETOPHH — CTATUCTHYCCKHUX BEIIMYMH.

KonndecTBeHHass onpeneeHHOCTh MacCOBBIX OOIICCTBEHHBIX SIBICHUN UMEET

nBa Bua: 1) abCOMIOTHBIN pa3Mep sSBJICHHS; 2) OTHOCUTEIBHBIN pa3Mep SBICHUA.
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AOCONIOTHBIA pa3Mep SBJIEHUS — 3TO €ro BeJIMYHHA, paccMaTpUBaeMas
HE3aBUCUMO OT Pa3MEpOB JIPYyrux siBaeHU. OTHOCUTENBHBIN pa3Mep SBJICHHS — 3TO
COOTHOUICHUE BEJIUYMHBI JITAHHOTO SIBJICHUS C BEJIMYMHOM KaKoro-aubo Jpyroro
SIBJICHUS, JINOO C BETMYMHOM 3TOTO )K€ ABJICHUS, HO B3ATOM 3a JAPyroe BpeMs WM B
JIPYrOM IPOCTPAHCTBE.
JIrob0# cTaTUCTHUYECKUW IOKa3aTelb MPUHUMAET OJHY U3 3TUX Tpex (opM:

1) abCOIIOTHBIC BEJIMYMHBI; 2) OTHOCUTEIILHBIC BEJTUYHUHBI; 3) CPEIHUE BEITNIMHEI.

3.2 AOcoIoTHEIE BCJIMYMHBI, UX BUAbI U CAMHUIIBI K3MCPCHUSA

AOcontoTHast BENMYMHA — 3TO KOJMYECTBEHHAs XapaKTEpUCTHUKA pa3Mmepa
MacCOBOI'O OOIIIECTBEHHOI'O SIBICHHUS, HE3aBUCUMO OT PAa3MEpPOB JIPYIHX SIBJICHUH B
OIPEJEIICHHBIX TPAHUIIAX MECTA U BPEMEHH.

AOcontoTHasT BEJIMYMHA  SIBJISETCS  MEPBOHAYaJIbHBIM  BHJIOM  JIFOOOTO
0000WIAIOIEr0 CTaTUCTUYECKOIO I[OKAa3aTess, KOTOPBIM IMOJIydyaloT B Mpolecce
CTaTUCTUYECKOTrO HAOMIOAEHUS M B INPOLECCE CBOAKA M TIPYNIUPOBKHU
CTaTUCTUYECKUX JaHHBIX. AOCOJIOTHBIE BEIMUYMHBI IMOAPA3JEIAIOTCS Ha BUIBI IO

TpeM Kiaccu(UKaIMOHHBIM Npu3HakaM (puc. 16).

AOCOITIOTHAsA BEIUYNHA

el

<& >

o crenenu 0600mEeHUS 1o BpemeHnu perucrpanuu ITo cnocoOy pacuera

WuauBuayanbHeLe - MoOMEHTHBIE XapaKTepU3yIT COCTOSHHUE [pocTeie - cocToAT U3
XapaKkTepU3yT —» SBICHHS HAa  KOHKPETHBIH  MOMEHT »| OIHOTO MOKa3aTelst
OT/ZIEJIbHYIO eIUHUILY BPEMEHH — Ha KOHKPETHYIO aTy
COBOKYITHOCTH
OGoGarome ~ WHTepBasibHble - xapaKTepmy}oT CIIOKHBIE - COCTOST U3
a3BUTHE SBJICHHA 3a OIIPE/CNICHHBIH

XapaAKTEPHIYIOT Beio EpOMe)KyTOK BpEMEHH (rolz)l KBapTal p) EOHOTLIIT
COBOKYITHOCTB ’ ’ ToKasareieu

MeECSIIT)

Pucynok 16 — Bubl aGCONMIOTHBIX BETUYUH
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AOCOIOTHBIC BEJIMYMHBI BCEIJIa HWMEIOT OIPEICICHHYI0 pPa3MEpPHOCTh M
CIMHUIIBI W3MEpPEHUs, TO €CTh SBISAIOTCS WMEHOBAaHHBIMU. B 3aBUCHMOCTH OT
XapakTepa HM3y4aeMoro SBICHHs, aOCONIOTHBIC BEIMYMHBI MMEIOT YETHIPE BHA
CIMHUIT M3MepeHus: 1) HaTypaiabHbIe; 2) YCIOBHO-HATYpaJIbHbIC; 3) CTOMMOCTHBIC
(menexHbIe); 4) TPyIOBBIE.

HatypanbHble €IUHUIBI W3MEPEHHUS TPUMEHSIOTCA I KOJIMYECTBEHHOU
OIICHKH TOJIBKO OJIHOTO JJIECMECHTa M BBIPAXKAIOT pa3Mep SBICHUS B (PU3UUCCKHX
Mepax B COOTBETCTBHH C €ro (HU3WYEeCKUMH CBOWCTBaMH — Beca, o0OBeMa,
MPOTSHKCHHOCTH U Jp. (TUIOMIAb CEIbCKOXO3SIMCTBEHHBIX YTOJIUi B TeKTapax, 00beM
IIPOM3BOICTBA OTACILHOTO BUIa MPOIYKIIMKM B TOHHAX U T.1T.).

Y cI0BHO-HATYpaIbHBIE CIUHUIIBI U3MEPCHHS MCIIONB3YIOTCS Il 0000IICHUS
IPYHIBl  OJHOPOJIHBIX 3JCMCHTOB MW BBIPKAIOT pa3Mep TPYIIIBI  OJHOPOIHBIX
SBIICHUN B €IWHUIIAX KakKoro-nmubo srtajoHa. VX momydyaroT myTeM Tepecdera
HATYpPaJIbHBIX CIWHUI] B CIWHUIBI YCTAHOBJICHHOTO OJTalloHA TIPH TTOMOIIH
CHCIHAIBHBIX KO3()(PHUIIMEHTOB (YCIIOBHBIA ATAJIOHHBIH TPAKTOP, YCIOBHOE TOILIUBO,
YCIIOBHBIE TOJIOBBI CEIbCKOXO03SHCTBEHHBIX )KUBOTHBIX H JI. ).

CrouMOCTHBIC (JICHEXKHBIC) SIUHHIIBI H3MEPEHHUS BBIPAXKAIOT pa3Mep TPYIIIIbI
Pa3HOPOJHBIX SBJICHUW B €IMHUIIAX YHUBEPCAIBHOTO ATAJIOHA — JICHbrax. [leHeKHbIe
CIWHUIIBI MOTYT OBITh HCIIOJIb30BAaHBI IS ONpENEICHHS OOIIero pasmepa
pPa3HOPOJHBIX 3JIEMEHTOB (00BEM MPOU3BOACTBA PA3IMYHBIX BHUJIOB IPOIYKIUH,
00BEM MPOJIaXK PA3TUIHBIX BHIOB TOBAPOB U JP.).

TpynoBble — crHenu@UUYECKHE CAUHHIBI H3MEPEHHS, KOTOPBIC BBIPAKAIOT
00BbeM 3aTpaT TpyJa Ha TMPOM3BOACTBO OMNPEIACICHHBIX BHJIOB MPOIYKIUH (B
YeJIOBEKO-4acax) M WCIOJIB3YIOTCS IS ONPENeICHUS YPOBHS MPOU3BOAUTEIHLHOCTH
TpyJa pabOTHUKOB U YPOBHS TPYJIOEMKOCTH IIPOU3BOCTBA MPOTYKIUH ).

AnHanu3 oOIICCTBCHHBIX SIBJICHUN 3aKJTFOYACTCS B CPABHEHUHU U COTIOCTABJICHHUH
CTaTHUCTUYCCKUX JaHHBIX, ITO3TOMY aOCOJIOTHBIX BEJIMYUH HEIOCTATOYHO JIJIS
NPOBE/ICHUS] CTATUCTHYECKOTO aHaln3a. B 1ensx aHanmm3a aOCOIOTHBIC BEITUYMHBI
JIOTIOJTHSIFOTCSI OTHOCUTEIIBHBIMH W CPEAHWMH BEJIUYMHAMH, KOTOPBIC SIBIISIOTCS

IMPOU3BOAHBIMHU OT a0COJIIOTHBIX BEJIMYHH.
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3.3 OTHOCUTENBHBIE BCJIMYMHBI, UX BUAbI U CAVMHUIIBI U3MCPCHUA

OTtHOCHUTENBHBIE BEJINYUHBI BBIPAKAIOT OTHOCHUTEJIBHBIM  pa3Mmep
OOIIIECTBEHHBIX SBIIEHUH, pacCMaTpUBAeMblii B 3aBHUCHMOCTH OT pa3Mepa JIpYyTrux
SIBJIEHUH, JINOO 3TOr0 K€ SBJICHUS, NIPUHATOIO B JPYrOM BpPEMEHH WIH B JIPYrOoM
IIPOCTPAHCTBE.

CnenoBaTenbHO, OTHOCUTENIbHAs BEJIMYMHA — 3TO  KOJIMYECTBEHHAs
XapaKTEepUCTUKA COOTHOIICHUS MEXAY IBYMs a0COIIOTHBIMU BETMYUHAMMU.

@opManbHO OTHOCUTENIbHYIO BenurHYy (OB) MOKHO BBIPA3UTh:

CpasHusaemuili noKazameis
0B=-" , (1)

basza cpasnenus

IZIe CpaBHHMBAaeMbI IOKa3aTelb — aOCONIOTHAs BEIWYHMHA, XapaKTepU3yIOIias
00IECTBEHHOE SIBIICHUE, KOTOPOE U3ydaeTcs,
0a3a cpaBHEHHsI — aOCOJIOTHAsI BEJIMYMHA, XapaKTEpU3YIOIIas OOIIECTBEHHOE
SIBJICHHE, IPUHIMAEMOT0 32 OCHOBaHHE, C KOTOPBHIM IPOU3BOIUTCS CPABHEHUE.
EnvHumsl u3MepeHus: OTHOCHUTENBHBIX BEIMYWH 3aBUCAT OT BapuUaHTa HX

pacueta u Buaa (puc. 17).

OrtHOocuTeNnbHAS BeINYHHA

1-it BapuaHT: B pe3yJbTaTe COOTHOIICHUS JBYX 2-1i BApHUaHT: B PE3yJIbTaTe COOTHOIIICHUS JIBYX
OJHOUMEHHBIX a0COFOTHBIX BETMYUH Pa3HOMMEHHBIX a0COIFOTHBIX BEIIMYHH
[Ipoctrie CocraBHbIC CrnoxxHbIe
R v
> CTpyKTYyphbI
H» HHTeHcHuBHOCTHU Nunexcel
> JnHaMuK#n
e YpoBHS
KoopauHaimu Lp| PKOHOMHYECKOTO
pa3BUTUSL
> CpaBHEHHS
> [InanoBoro 3aganus
> Brinonnenus niana

Pucynok 17 — Bujibl OTHOCUTENBHBIX BEJIMUUH
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Enunuiibl u3MepeHusi mpoCThIX OTHOCUTEIBHBIX BEJIWYWH, MOJYYEHHBIX MPHU
MEPBOM BapUaHTE pacyeTa 3aBUCAT OT Pa3MEpPHOCTH 0a3bl CpaBHEHHUS, KOTOPBIHA
MokeT npuHuMarkes 3a 1, 100, 1000 u T.0. CnenoBaTenbHO, €AMHULIAMUA U3MEPECHUS
MPOCTHIX OTHOCUTEIBHBIX BEJTUYHUH SIBJISIOTCS

1) ecnu 3HaueHue O6a3bl CPAaBHEHUS MIPUHUMAETCS 3a €IMHMUILY, TO TIOJyUYEeHHAs
OTHOCHUTEJIbHAs BeJIMYMHA U3MepseTcs B Kodpuimentax (Ui pazax) u MoKa3bIBaeT,
BO CKOJBKO pa3 CpaBHMBAEMBIM TOKa3aTenb Oouiblie 0asbl cpaBHeHus. JlanHas
eAMHUIIA U3MEPEHUSI TPUMEHSETCS B TOM Cllydae, KOrjja CpaBHUBAaEMbIN MOKa3aTelb
HaMHOTO OoJibIlie 6a3bl CpaBHEHUS;

2) ecnu 3HaueHue Oa3bl cpaBHeHUs npuHuMaercd 3a 100, To mosyyeHHas
OTHOCHUTEJIbHASI BEJIMYMHA HU3MEPSETCA B IMPOLEHTAX W IOKa3bIBAET, CKOJBKO
MPOIICHTOB COCTABJSIET CpaBHUBAeMbIM Moka3zaTeldb K 0Oa3e cpaBHeHus. JlaHHas
€AUHULIA U3MEPEHUS IPUMEHSETCS B TOM ClIy4yae, KOrja CpaBHHUBAE€MbIl IMOKA3aTElb
HEHAMHOTO OOJIbIIIE WJIX MEHbIIIE 0a3bl CPABHEHUS;

3) ecnu 3HaueHwe Oa3bl cpaBHeHUs NpuHuUMaeTcs 3a 1000, To mosrydeHHas
OTHOCHUTEJIbHASL BEJIMUMHA U3MEPSIETCS B MIPOMUILIE U MOKA3bIBAET, CKOJIBKO €IMHHII
cpaBHHUBaeMoOro rnokaszareins npuxoautcs Ha 1000 equnui 6a3wl cpaBHeHUs. JlaHHas
€IMHUIIA U3MEPEHUS MPUMEHSETCSI B TOM CJydae, KOrjla CpPaBHUBAEMBbI IMOKA3aTelb
HAMHOTO MeEHbIlIe 0a3bl cpaBHeHHS (Jemorpaduyeckue KodPPUIUEHTH —
POXK1a€MOCTH, CMEPTHOCTH, €CTECTBEHHOTO IPUPOCTA U JIP.);

4) mpu yCJIOBHH, YTO CpaBHUBAEMbI TMOKa3aTellb HAMHOTO MEHbIIE Oa3bl
CpaBHEHHMs, €€ 3HadeHHne MoxeT npuHumarees 3a 10000. Ilomyyennas
OTHOCHUTEJIbHAsI BEJIMYMHA B JAHHOM Cllydae H3MEpSAETCS B MPOACUEMUWIIE HU
MOKA3bIBAET, CKOJIBKO E€JIMHHI] CPaBHUBAEMOTO Mokazateis npuxoautcs Ha 10000
eauHUIl 0a3bl CpaBHEHUs (COLMATbHBIE TIOKA3aTEIW YCJIOBUN KU3HU — YHCIO
OoonpHUYHBIX Koek Ha 10000 uyen. HaceneHus, OOECNEYEHHOCTh MpeaMeTaMu
JTATENIbHOTO MoJib3oBaHusa Ha 10000 yen. HaceneHus u ap.).

Enunuiipl u3MepeHusi COCTaBHBIX OTHOCUTEBHBIX BEJIMUUH, TIOJIYYEHHBIX TTPU
BTOPOM BapHWaHTE pacyeTa oOpa3yloTCs MyTeM COYETaHUS EIUHUIl W3MEPECHUS

HCXOOHBIX aOCOIIOTHBIX BEJIMYUH — CpaBHUBACMOI'0 IMOKa3aTeJsl U 0asbl CpaBHCHUA
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(YpoxailHOCTh CeIbCKOXO3UCTBEHHBIX KYJIbTYp — B LIEHTHEpaX C TeKTapa, CpenHss
3apaboTHas miaTa pabOTHUKOB — B pyOJIsIX Ha YeJOBEeKa U JIp.).
OTHOcuTeNbHAST BEIMYMHA CTPYKTYPbl XapaKTEpU3YET COCTaB H3Yy4aeMOIo
SBJICHUSI M TIOKa3bIBA€T, KaKylO0 JOJI0 WM YACIbHBIM BEC 3aHMUMAIOT OTACIbHBIC

YaCTHU ABJIEHUS B OOIIEM €r0 00OBEME.

dopMalbHO  pacyeT  OTHOCHUTENBHOM  BEIMYMHBI  CTPYKTYPHI  MOYKHO
IPENCTABUTE CIIELYIOIMM 00Pa3oM:
Pazmep vacmu si6nenus
OBcmpykmypor = P x100. (2)

Obwu pazmep s6neHus.

[Ipy ucYHCIEHUH OTHOCUTEIBHON BEIUYMHBI CTPYKTYPBI, OOIIMIA pa3zMmep
U3y4aeMoro sBJICHHS NMpUHUMAETcS 3a 0a3y cpaBHeHus — 3a 100% u oTnenbpHbIE
YaCTH 3TOTO SIBJICHHUS COOTHOCATCS ¢ OOIIMM €ro pazmepom (Tadi. 1).

Tabmuua 1

PacueT 0OTHOCUTEIBHBIX BEJIUYUH CTPYKTYPBI

OTHOCHUTENbHAsS H3meHeHue CTpyKTyphl
IToceBHas mIomane, ra | BEIUYNHA CTPYKTYPHI B +;-), IPOILIEHTHBIX
HaumenoBanue o x Hfg:y P (+) H?fHKTa
KyIbTYP basucueiii | Otuerusiii | basucHelii | OTyeTHBIN
165007 (| TIepro. 105007 (O eproJI

3epHOBBIC 2215 540 13,37 4,76 -8,61

Cos 6670 5411 40,26 47 72 +7,46
Muoroserrue 5922 4174 35,74 36,81 +1,07
TpaBBbI

Onmonernue 1204 851 7,27 751 +0,24
TpaBBbI

Kykypy3a 557 362 3,36 3,19 -0,17
Bcero mocesos 16568 11338 100,00 100,00 -

N3 tabnuiet 1 BUAHO, 4TO HAMOOJBIITYIO OO0 B COCTaBE MOCEBHBIX IIIOMIAACH
3aHMMAET COsl KaK B 0a3MCHOM, TaK U B OTYETHOM NEPHOJaX — COOTBETCTBEHHO 40,26
u 47,72% wu muoronetHue TpaBbl — 35,74% B OazucHom mepuoae u 36,81% B
OTUETHOM Tiepuojie. HauMmeHsbliyto 105110 B COCTAaBE MOCEBOB 3aHMMAIOT KYKypy3a Ha
CHJIOC | 3€JICHBIN KOpM — B OazucHoM nepuoje 3,36% u B oTueTHOM niepuoje 3,19%.

[Tpun SBIICHUS 34

COIIOCTAaBJICHUH HECKOJIBKO

CTPYKTYpPBI

ONPCACIIOTCS CTPYKTYPHBIC CABHUIM B €ro COCTaBC — M3MCHCHHUC OTHOCHUTCIIbHBIX

MEepPUOJIOB
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BEIIUYMH CTPYKTYphl B OTYETHOM IIEPHOJIC TIO CPAaBHEHUIO C Oa3WCHBIM, B 4YeM
MPOSIBIISIETCS] B3aUMOCBSI3b OTHOCUTEIBHBIX BEJIUYUH CTPYKTYPbI U TUHAMUKH.

OTHOcHTENbHAS BEIMYMHA AUHAMUKU XapaKTEPHU3yET MU3MEHECHHE M3y4aeMOro
SBJICHUSI BO BPEMEHHM, BBIABIISICT HAMpaBJICHUE €ro0 Pa3BUTHUS U IOKA3bIBAET, BO
CKOJIBKO pa3 WJIM Ha CKOJBKO IMPOLEHTOB pa3Mep SBJICHUS B HW3y4aeMOM IIEPUOJC
OoJbI1Ie INOO MEHBIIIE €ro pa3Mepa B MPEAbIIYILEM IIEPUOIE.

dopMalbHO pacdyeT OTHOCHUTEJIbHOW BEJIMYMHBI JUHAMHKUA MOKHO BBIPA3UTh
CJIeIyIOIUM 00pa3zoM:

Benuuuna noxazamens 6 uzyuaemom (omuemmnom) nepuooe

OB ounamuxu =

x100. (3)

Benuuuna nokazamens 6 npeovioywem (bazucrom) nepuooe

OTHOCHUTENIbHBIC BEJMYUHBI JTUHAMUKH BBIPAXAIOTCS B BUAE KOAD(PUITMEHTOB
pOCTa U TEMIIOB POCTA.

Ha ocHoBanum naHHpIX Tabmuibl 1 (pa3mMep MOCEeBHBIX IUIOMIAICH B Oa3MCHOM
nepuojsie 16568 ra; pasMep MOCEBHBIX IUIOMIAACH B oTyeTHOM mnepuoae 11338 ra)

OTHOCHUTCIIbHAA BCIIMYMHA JTUHAMUKH pa3MeEpa IIOCCBHBIX HJIOH_[aI[eﬁ COCTaBUT

OBounamuku = @ x100 = 0,684 x100 = 68,4% .
16568

Pacuer mokaszan, 4To B OTYETHOM IIE€PUOJE IO CPABHEHUIO C Oa3MCHBIM
MEepUOAOM pa3Mep MOCEBHBIX IUIOMIAel yMeHbInwics Ha 31,6%.

OTHocuTeNbHAs ~ BEIMYMHA CpaBHEHUS  (HArJISIAHOCTH)  XapaKTepus3yeT
COOTHOIIICHHE JIBYX OJHOMMEHHBIX aOCOJIOTHBIX BEIIMYWH, KOTOPBIE OTHOCATCS K
OJIHOMY TEpUOAY, HO K Pa3HbIM OOBEKTAM HWJIM TEPPUTOPUSAM U TOKa3bIBACT, Ha
CKOJIBKO MPOIIEHTOB WUJIM BO CKOJIBKO pa3 MoOKa3aTeab OJHOr0 00beKTa 0oblie JIM00
MEHBIIIE ATOTO K€ MOKA3aTelIsl, OTHOCSIIETOCs K APYTrOMy OOBEKTY.

dopMagbHO pacyeT OTHOCHUTEIBHOW BEITWYMHBI CPABHEHUS MOXKHO BBIPA3HTH
CJIEAYIOIINM 00pa3oM:

Benuuuna nokazamens uzyuvaemoe 0obvekma

OB cpasHenus = x100  (4)

Benuuuna nokazamerns 06be1<ma, C KOmMOopbIM CpasHUeAom

Ha ocHoBanuu nanHbix Tabauibl 1 (pa3mMep MOCEBHBIX IJIONIA/ICH B OTYETHOM

nepuoze nepporo xo3sicrBa 11338 ra; pazmep NMOCEBHBIX IUIOMIAJEH B OTYETHOM
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nepuoAe BToporo xozsiictBa 15500 ra) oTHocuTenbHAs BEJIWYMHA CpPAaBHEHUS

COCTaBUT

11338  100=0,731x100=731%.

OB cpasgnenus =

Pacuer mokazam, dro pa3Mep IIOCEBHBIX IUIOIIAJEW B  H3y4aeMOM
CEJIbCKOXO3SIMCTBEHHOM IpeanpuatTu Ha 26,9% MeHblle pasMepa ITOCEBHBIX
IUIOLIAAEH NpeanpUSATHS, IPUHITOrO 3a 0a3y CpaBHEHHUS.

OTHOCHUTENBHAS BEIMYMHA KOOPAUHALMN XapaKTEPU3YET COOTHOIICHUE MEXKIY
OTJEJIbHBIMU COCTaBHBIMU YacTSIMH U3y4aeMOTI'0 SIBJICHUS U TIOKA3bIBAET, HA CKOJIKO
IPOLEHTOB WM BO CKOJIBKO pa3 BCE YaCTU H3y4aeMOIO SIBJIEHUS OoJjblle 100
MEHBIIIE OJIHOM €T0 YacTH, IPUHIATOM 3a 6a3y CpaBHEHHUS.

OTHOCHUTENbHAS BEIMYMHA KOOPAUHALIMY MIPEACTABISIET COO0N Pa3HOBUIHOCTh
OTHOCUTEIBHBIX

BEJINYUH PopMaIbHO

CTPYKTYpBl |

OTHOCHUTEIbHOM BEJIMYHUHBI KOOpANHAIWK MOYKHO BBIPA3UTH CICAYIOIIUM o6pa30M:

CpaBHEHHMS. pacuer

OB Koopdzmauuu _ Benuuuna omoenvuvix vacmetl sienenus %100 (5)

Benuuuna wacmu AGJICHUA, NPpUHAMAA 34 6Cl3y CPABHEHUA

Ha ocHoBaHMH JaHHBIX TAOIUIBI | OTHOCHTENBHBIE BEIUYHMHBI KOOPIHMHAIIUU
cocTaBsT (Tadi. 2):
Ta6numa 2
Pacder OTHOCHUTENIBHBIX BETUYNH KOOpAuHanuu (0a3a CpaBHEHHS — IIOCCBHAS

TJIOIIAIb COM)

IToceBHas nmomanak, ra OTHOCHUTENbHAS BEIMYMHA KOOPAUHAINH, Y0
HanmenoBanune v v
KYJIbT basucHEm OraeTHEri basucHrIi nepuo OTUeTHBIN IEPUO

YIRTYP TIeproJ TIepuoJI PHOA pHOA
3epHOBBIC 2215 540 33,2 10,0
Cos 6670 5411 - -
Muoroznerse 5922 4174 88,8 77,1
TpaBbl
OnHoJIeTHHUE TPaBbI 1204 851 18,0 15,7
Kykypy3a 557 362 8,3 6,7
Bcero nmocesos 16568 11338 - -

N3 Tabmumer 2 BuaHO, 4ro B OasmcHoM mepuojge Ha 100 ra moceBoB coum

npuxoautcss 33,2 ra MOCEBOB 3€PHOBBIX KYJIBTYp, 88,8 ra moceBOB MHOTOJIETHUX

TpaB, 18ra mMoceBOB OJHOJETHUX TpaB U 8,3 Tra MOCEBOB KyKypy3bl. B oTueTHOM
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nepuojie Ha 100 ra noceBoB cou npuxoautcs 10 ra moceBoB 3epHOBBIX KynbTyp, 77,1
ra MNoCeBOB MHOTOJIETHUX TpaB, 15,7 ra moceBOB OJHOJETHUX TPaB U 6,7 ra MOCEBOB
KYKYpPY3Bbl.

OTHoOcuTeNbHAs BEJIMYMHA IUIAHOBOTO 3a/laHUsl XapaKTEpHU3YeT CTEIECHb
YBEJIIMYCHHUSI WM YMEHBILICHUS M3Yy4aeMOTro MOKa3aTelis IO IUIaHy Ha CIEeAYHOUIUN
MepUOJ 0 CPaBHEHHUIO C (PAKTUUECKUM pPa3MEpOM JIAaHHOTO TOKa3aTesls B OTYCTHOM
nepuoze. Iloka3piBaeT, Ha CKOJIBKO MPOIIEHTOB WM BO CKOJBKO pa3 pasMmep
M3y4aeMoro SIBJICHUS, TIPEyCMOTPEHHBIN TIaHOM Ha OyAYIIUHA epro 1, OOJbIIe Uin
MeHbIIe (PaKTHIECKOTO pa3Mepa TaHHOTO TTOKA3aTels B OTIYETHOM TIEPHO/IC.

dopmaiibHO, pacyeT OTHOCUTEIHLHOW BETUYUHBI TUIAHOBOTO 3aJ]aHUSI MOKHO

MPEACTABUTH CJICAYIOIMINM 00pa3oMm:

Paszmep sienenus, npedycmomp ennviti nianom

Ha 6ydyu4vuﬁ nepuoo <100 (6)
Daxkmuueckui pazmep AGNEHUsL OMYEMHO2 0Nepuood

OB naanosoz o 3a0arnus =

Ha ocHoBanun pnaHHblx TaOmuubel 1 (dakThueckuil pa3Mep MOCEBHBIX
wiomaaeil B oruetHoM nepuoje 11338 ra; 3amnaHupoBaHHBIN Ha OyIyIIHA MEpUOA
pasmep moceBHBIX Momaneid 12500 ra), oTHocHWTenbHas BEIWYHHA ILIAHOBOTO

3aJaHus COCTaBUT

12500

OB nnanosoz o 3a0anus = ———x100=110,2%

Pacuer mnokazan, 4YTO MJIAHOM MPEAYCMOTPEHO YBEJIMYUTH (DAKTUUECKUI
pa3Mep MOCEBHBIX IJIOLIAAEH CENbCKOXO3SMCTBEHHBIX KYIbTYp B OyaylleM MepHoie
Ha 10,2%.

OTHOCHUTENbHAsT BEIMYMHA BBIMIOJHEHMS IUIaHa (AOTOBOpAa) XapakTEepU3yeT
CTEIECHb BBINOJHEHHS] IUIAHOBOIO 3aJaHUSl WM JIOTOBOPHBIX 00S3aTENbCTB U
MOKAa3bIBAET, HA CKOJIBKO TPOLEHTOB WM BO CKOJBKO pa3 (PakTUYECKHUil pa3zmep
U3y4aeMOro SBJICHHMsS OOJbIlle WM MEHbUIE MNPEAYCMOTPEHHOrO IIJIAaHOM WU
JIOTOBOPOM.

@opManbHO, pPacyYeT OTHOCUTEIBHOW BEJIMYMHBI BBHINOJHEHUS IJIaHA WM

A0roBopa MOKHO IMPCACTAaBUTh CICAYHOIIUM 06p330M:
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Daxmuueckuil pazmep A6NeHUs

x100 (7)

OB gvinonnenus naana (0oeosopa) = -
Pazmep aenenus, npedycmomp ennwlii

niaarnom(0oe o6opom)

Ha ocnoBanumn panHelx Tabmuiel 1 (dakTuueckuii pasmep MOCEBHBIX
mromaaei B oryetHoM nepuoze 11338 ra; pazmep noceBHBIX IUIOMIAICH MO TIJIaHy Ha
oTueTHbId mepuona coctaBisin 10550 ra), oTHocuTeNnbHAs BEIMYMHA BBIMOJIHEHUS

IIJtaHa COCTaBHUT

OB svinonnenus niana (0oeosopa) = % x100=107,5%

Pacuer mokasai, 4To B OTYETHOM Iepuojie (PaKTUYECKU pa3Mep MOCEBHBIX
IJIONIA/IEN CEIbCKOXO03IMCTBEHHBIX KYIbTYp ObLIT BBIIIE IJIAHOBOTO Ha 7,5%.

Mexly OTHOCUTEIbHBIMUA BEIWYMHAMM JIUHAMHUKHW, IUIAHOBOTO 3aJaHus M
BBITIOJTHEHNS TJIAHA CYHIECTBYET CIIEAYIONIAsi 3aBUCUMOCTD

OB ounamuxu = OB nnanoeoe o 3a0anusi X OB evinonnenus niana (002 060pa) (8)

OTHOCHUTEIIbHAS BEJIMYMHA UHTCHCUBHOCTH XapaKTCPHU3yeT CTCIICHB
pacipoCTpaHCHHUS WM PAa3BUTHS H3ydaeMOTro SIBJICHHS B ONPEICICHHON cpeie u
MIOKAa3bIBACT, CKOJIBKO €IMHHUIl U3y4aeMOr0 SIBJICHHS IPUXOIUTCS Ha SIUHUILY CPEIbI
€ro pPacIpOCTPAHCHHUS.

dopMallbHO pacyeT OTHOCHUTEIBHOW BEJIMYMHBI HMHTEHCHBHOCTH MOYHO
MPEACTAaBUTh CJICAYIOIMIMM 00pa3oMm:

Pasvwep usyuaemoc o A6J1erHusl

OB unmencusnocmu = 9)

Paszmep cpeovr pacnpocmpanenus uzyuaemoe o seneHus

OTHocHTeNbHAsT BEJIMYMHA WHTEHCUBHOCTH MOXET pPACCUMTHIBATBCA Kak ¢
ymHoxxenreM Ha 100, Tak u 6e3 ymHoxxenust Ha 100.
IIpumep pacuera OTHOCHUTEIBHBIX BEJIIMYMH WHTEHCUBHOCTU IIPEACTABIICH B

tabmnure 3.
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Tabmia 3
Pacqu OTHOCUTCIIbHBIX BCJINYMH MHTCHCHUBHOCTHU
Ortpacib CpennerosioBas CTOoNMOCTE BaJIOBOU [Ipou3BOAUTETBLHOCTD
YHCJICHHOCTD MPOJYKIIMH, THIC. Tpyna, ThIC.pyOJIeii Ha
PabOTHHKOB, pyOnei YyeJoBeKa (OTHOCUTEIbHAs
YEII0BEK BEJIMUMHA
WHTECHCUBHOCTH)
basucuel | Otuernsl | basucubeli | OTuerHbIl | basucHbIM OTyeTHBIN
i mepuoJ | ¥ mepuos | mepuon TIePUOJI (5007 () 1507 (i
PacrenuneBoncTBo 91 86 68126 79994 748.6 930,2
JKUBOTHOBOACTBO 463 429 47848 68126 103,3 158,8
B nenom no 554 515 115974 148120 209,3 287,6
IPETPUATHIO

W3 Ttabmuupl 3 BUAHO, 4TO B Oa3MCHOM IIEpUOJAE HA OJHOrO pabOTHHUKA
NPEANPUATUS NPUXOAUIOCH B OTPAciau pacTeHueBojacTBa 748,6 ThIC.p. BaJOBOU
IPOAYKIMH, B OTPACIU XUBOTHOBOACTBA — 103,3 ThIC.p. BAJIOBOM NPOLYKLUHU U B
1eJIoM 1o npeanpusatuio — 209,3 TeIC.p. BaJoOBOW NMPOAYKIMU. B oT4eTHOM mepuone
Ha OJHOTrO pabOTHUKA MPENUPHUATHS NPUXOAWIOCH B OTPACIM PACTEHHEBOJICTBA
930,2 ThIC.p. BaJIOBOW MPOAYKIMH, B OTPACIH KUBOTHOBOJACTBA — 158.8 ThIC.p.
BAJIOBOM NPOAYKIMM M B LEJIOM IO mnOpeanpusatus — 287,6 ThIC.p. BalOBOM
IPOIYKIHUU.

OTHOCHUTENbHAST BEIMYUHA YPOBHSI SKOHOMHYECKOTO PAa3BUTHS XapaKTEPU3YET
pa3Mep MPOU3BOJCTBA WIIA MOTPEOJICHHS OTAETBHBIX NPOAYKTOB U TOBAPOB HA AYIIY
HacesneHus. @opMabHO, pacyeT OTHOCUTENIBHON BETMYMHBI YPOBHSI 3KOHOMHUYECKOTO
Pa3BUTHS MOKHO NPEICTABUThH CIAEAYIOIIUM 00pa3oM:

Pasmep npouzeoocmea (nompebienust)

OMOENILHBIX NPOOYKMOE U MOBAPO8

(10)

OB ypogHs dKOHOMUYECKO2 0 pa36umusi =
Yucnennocmv HaceneHus pe2uoHa Uil Cmparnbsl

Crno’kHasi OTHOCHTEINIbHAS BEJIMYMHA XapaKTepU3yeT N3MCHEHHE BO BPEMEHU H
IIPOCTPAHCTBE CI0KHBIX COITMATbHO-I9KOHOMHYECKUX SBIICHHM.

K cl105KHBIM OTHOCUTEIBLHBIM BEJIHMYMHAM B CTATUCTHUKE OTHOCITCS MHIEKCHI.
NHnexc — 510 00001a0Kil OTHOCUTEIBHBIN MTOKAa3aTeNIb CPABHEHUSI ABYX CIIOKHBIX
COBOKYITHOCTEH, OT/ICIbHBIE AJIEMEHTHI KOTOPHIX HE MOIAI0TCSI HETTOCPEICTBEHHOMY

CYMMHPOBAHHIO.
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4 CPEJHUE BEJIMUMHBI 1 ITOKA3ATEJIM BAPUALINN

4.1 CyniHocTh, 3HaUEHHE U CBOKMCTBA CPEAHEN BEIMYNHBI

Ha BrOpoil cTragum CTaTUCTUYECKOTO  MCCIENOBAaHUSA  MPOU3BOJIUTCS
00001IIeHNe EMUMHUYHBIX MAaCCOBBIX JaHHBIX, IMOJYYCHHBIX IPH CTATUCTUYCCKOM
HAOJIIOICHUM TYTEM pacdyeTa OTHOCUTENbHBIX U CpeqHuX BelauuuH. ClenoBaTenbHo,
CTaTUCTHYECKAash CpeAHssl BeIWYMHA — OTO o0oOmaromas XapakTepuCTHKa
COBOKYITHOCTA  OJHOTHITHBIX  MAaCCOBBIX  SIBICHHH IO  KOJUYCCTBEHHOMY
BapbUPYIONIEMY [TPU3HAKY.

3Ha4YCHUE CPEHEN BEIMUYNHBI MOKHO OMPEAECTUTD CICTYIOIIUM.

1. CraTuctudeckasi CpeHssl SBISETCA OJHUM U3 CaMbIX PaCIPOCTPaHEHHBIX
MPUEMOB 00OOIICHUS, KOTOPBIA HCIOIB3YETCS MPU TMEPEXO0Jie OT XapaKTEPUCTHK
OTIEIBHBIX €IWHUI] COBOKYITHOCTH K XapaKTEPUCTHUKE TPYNI W COBOKYITHOCTH B
L[EJIOM.

2. Cratuctuyeckas cpemHssi (COrjgacHO — JAHAICKTHYCCKUM  IOHSATHSIM
«CIydailHOe W HEO0OXOJMMOe» M «EIMHUYHOE W Oo0IIee») uepe3 eIUMHUYHOE U
CJIy4ailHO€ TI03BOJISIET BBISIBUTH OOIIYI0 3aKOHOMEPHOCTH Pa3BUTHS MAaCCOBBIX
OOI1I€CTBEHHBIX SIBICHUM.

3. B cratuctuyeckoil cpeaHell BbIpa)XaeTcs JACUCTBUE OOIIMX YCIOBUH
Pa3BUTHS MaCCOBBIX OOIIECTBEHHBIX SIBICHUM.

4. ToapkO C TIOMOIIBIO CTATUCTUYECKOM CpeAHEl BEJIWYUMHBI MOKHO
OXapakTepU30BaTb  BCIO  COBOKYMHOCTh B  IIEJIOM TIO0  OMNPEICICHHOMY
KOJMYECTBEHHOMY TTPU3HAKY.

B cBa3u ¢ OonplMM 3HAYEHWEM CpPEAHEH BEJIMYMHBI B CTAaTHUCTUYECKHX
MCCJIEIOBAHMSIX OHA 00JIaaeT CASAYIOMUMH OCOOCHHOCTSAMH:

1. Cratuctrueckasi CpeHss BEIMYMHA PACCUMTHIBACTCS Ha OCHOBE MAaCCOBBIX

JAaHHBIX, ITOJYYCHHBIX IIPH CTATUCTUYICCKOM H216J'IIOI[CHI/II/I.
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2. Cratuctudeckas CpeqHsisi BETUYMHA MOXKET OBITh JTOCTOBEPHOM, TOJBKO
€CJIM OHA PACCUUTHIBAETCS JUIsl KAYECTBEHHO OJJHOPOJAHONW COBOKYITHOCTH.

3. Ilpu mnomomM CTaTUCTUYECKOW CpeAHEW BEIMYUHBI MPOUCXOIUT
CTJIKMBAHUE PA3IMYMNA B BEJIMUMHE MPU3HAKA Y OTAEIbHBIX €AUHUI] COBOKYITHOCTH,
KOTOpBIE BO3HUKAIOT MO/ ICHCTBUEM CITy4alHBIX (PaKTOPOB.

4. CratucThueckas CpegHsisi — O3TO BEJIMYMHA Aa0CTpaKTHAs, MOTOMY 4YTO
XapaKTEPHU3yeT HE KOHKPETHYIO €MHHIY COBOKYITHOCTH, & COBOKYITHOCTh B LIEJIOM H
abcTparupyercst OT pa3HO0Opa3us MPU3HAKA y OT/AEIbHBIX €IUHULL.

5. B craructuueckodl cpeaHEl BEIMYHMHE OTPAXKaeTcsl XapaKTEPHBIH,
TUIIWYHBIA YPOBEHb U3y4aeMOr0O SIBJICHHS, €T0 00BEKTUBHOE CBOMCTBO.

6. Craructuueckasi CpelHss BEJIIMYMHA SIBISIETCS PE3YJIbTATOM COBOKYITHOI'O
JICVCTBHS BCEX €AMHUIL M MIPOSIBIIACTCSA B MACCE MOBTOPSIOIINUXCS CIIYHYalHOCTEH.

7. Craructudeckas CpeHssl BEJIMYMHA SBJISETCS OTPAKCHHUEM 3HAuCHUU
U3y4aeMoOro IpU3HaKa M, CIEJ0BATENBHO, U3MEPSETCS B TEX )K€ €IUHULAX, YTO U CaM
IPU3HAK.

8. Craructuyeckasi CpelHss BEJIMYMHA MOXKET ObITh pPacCUMTaHa TOJIBKO I10
KOJIMYECTBEHHOMY ITPU3HAKY.

9. Craructuyeckasi CpelHsis BEJIMYMHA MOXKET ObITh paccuuTaHa TOJIBKO IO
BapbHUPYIOIIEMY IPU3HAKY U 0000111aeT KOJTMYECTBEHHYIO BapHalllio MPU3HAaKa.

10. Craructuueckass CpenHss BeJIMYMHA HEMOCPEICTBEHHO CBfA3aHa C
nposiBIeHUeM 3aKoHa OOJIBIIMX YHUCEN, KOTOpOE€ 3aKJII0YaeTcss B TOM, 4YTO B
W3MEHEHUU CpeJHEH BEIMYMHBI TPOSABISIETCS OO0IIas OCHOBHAs TEHIAEHUMS, TOJ
BJIMSIHUEM KOTOPOM CKJIAJBIBAETCS IPOLIECC PA3BUTHSI SIBJICHUI B IIEJIOM.

Craructrueckue cpeiHUE BEJIUYHUHBI ACIIATCS HA 1BE TPYIIIIbL:

1) creneHHbIC CPEIHNUE;

2) CTPYKTYpHBIE CPEIHHE.
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4.2 CreneHHbIE CPETHUE BEIINYUHBI

CreneHHass cpelnHssi BEIMYMHA XApPAKTEPU3YeT THUIHYHYIO BEIUYUHY
M3y4aeMOro SIBJI€HUS B CTAaTUCTUYECKOM COBOKYIIHOCTH M HW3MEHSETCS B
3aBUCHUMOCTH OT U3MEHEHHMS TTOKa3aTeNs CTEIICHH.

Jist  Toro, 4TOObI BBIYUCIUTH CTATUCTUYECKYIO CTEMEHHYIO CPEIHIOI
BEJIMYMHY, CHadajla HEOOXOAWMO TMOCTPOUTh €€ JIOTUYECKYI0  (Qopmymy:
1) ompenenuTh CYHUIHOCTh M COJEPKAHME H3YyYaeMOI'O SIBIICHHUS;, 2) OINPEICIHUTD
CYIITHOCTh M COJICpKaHHE CPEIHEH BEIWYMHBI B JJAHHOM KOHKPETHOM ciiydae; 3)
ONPEAECTUTh UCXOAHBIE MOKA3ATENH, PE3YJIBTATOM COOTHOIIEHUSI KOTOPBIX SIBIIACTCS
CpeIlHsAsl BEJIMYMHA B JJAHHOM KOHKPETHOM ciyd4ae; 4) OLICHUTh MpeAroiaracMbli
pe3yJIbTaT pacueTa CpeHEN BETUYUHBL.

B craructuke mis pacdera CpeOHUX BEJIMYMH MCIOJB3YIOTCS CIIEIYIOLIUE
MOHSTHUS U YCIIOBHBIE 0003HAYCHMUS:

1) npusHak, TO KOTOPOMY pACCUMUTHIBACTCS CpPEIHsSI BEIMYHMHA, HA3bIBACTCS

ocpeHseMbIM Tpu3HakoM. CpeaHsst BeTudrnHa 0003HaYaeTCs X:

2) BeIMYMHA OCPEAHSICMOIO TMpPU3HAKA Yy KaXJAOHW EIUHUIBI COBOKYITHOCTH
Ha3bIBACTCS WHJIMBUAYaJbHBIM 3HAUC€HHWEM IIpHU3HAKa WIJIM BapuaHTOW. BapuaHThbI
0003HavaroTCs: X1, X2, X3, ..... Xn;

3) KOJIMYECTBO €IMHUI] COBOKYITHOCTH HA3bIBACTCS €€ YHCICHHOCTHIO HIIK 00BEMOM.

O0beM coBokymHOCTH 0003Havyaercs N (wiu =f );

4) moka3aTelb CTEIEHH JIJIsl CTEIICHHOM cpeiHei o0o3HavyaeTcs M (wiu K);

5) 4KCIIO MOBTOPCHMI 3HAYCHUH OCPEIHSICMOro Mpu3Haka (BapuaHThI) B M3ydaeMOM
COBOKYITHOCTA Ha3bIBAa€TCA YacTOTOM WJIM CTAaTUCTHYECKUM BecoMm. Yacrora
(cratucTudeckuii Bec) obo3navaercs f.

B 3aBucumocTH OT uHclia MNOBTOPEHHM OJHOTO W TOTO K€ 3HAYCHHS
OCPEIIHSIEMOTO Mpu3Haka (BapuaHThl) B JAHHOW COBOKYMHOCTH (Hamu4us, 10O
OTCYTCTBUS YAaCTOThI) CTETICHHBIE CPEAHUE TPUHUMAIOT ABE (POPMBI:

1) mpocTas - mpuMeHsieTCsl B TOM Cily4yae, KOrja COBOKYITHOCTb MPECTaBICHA

aOCOJIIOTHBIMH BEJIMYMHAMHU HIIH KOrJa KaXJ10€ 3HA4YCHHUC OCPCAHACMOI'O IIPpHU3HAKa
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BCTPEUAETCS] B JTAHHOW COBOKYITHOCTH OJWH pa3 (B ¢opMylie OTCYTCTBYET 4acTOTa
WJIU CTaTUYECKUI BEC);

2) B3BCUICHHAs - MPHUMEHSETCS B TOM Clydae, KOI/Ia COBOKYITHOCTh
NPEACTABICHA OTHOCUTEIbHBIMM BEJIIMYMHAMU WJIA KOIZAa KaXKI0€ 3HAYECHHE
OCPEIHSEMOr0 MPHU3HAKa BCTPEYAETCA B JAHHON COBOKYIHOCTH HECKOJIBKO pa3 (B
(opMyJie IPUCYTCTBYET YaCTOTA UM CTATUYECKUI BEC.

B 3aBHCHMOCTH OT W3MEHEHUS MOKAa3aTelisl CTENEHN U NPOCTas U B3BELICHHAs
CTAaTUCTUYECKUE CPEJHUE BEIMYMHBI IPUHUMAIOT YEThIPE OCHOBHBIX BHUJA (Ta0i. 4):
1) cpemnss apudmermyeckas; 2) CpeaHsAs TapMOHM4YEcKas; 3) cpenaHss
reoMeTpuyeckas; 4) cpeiHsas KBaapaTuiecKasi.

Tab6auia 4

cDOpMBI M BUbI CTCIICHHBIX CPCIAHUX BCINYNH

HazBanue Cpenssisi BeJIMYMHA 3HadeHue

CpelHEH U IIpocras Bssemiennas

MOKa3aTelb

CTETICHU
1 2 3 4
OO0was m S M . SX M x f JIBiusteTcss  MCXOOHOU  UIA
X =m T pacuera BCEX BHI0B

CTETIEHHBIX CPETHUX
Cpennss — X — X xf SBnsercs HaunOosee
apudmernueckas X =— X=— pacnpoCTpaHEHHBIM U YacTo
m=1 n f HCIIOJTB3YEMBIM BHUJIOM
cpenHeiu BEJINYUHBI.
Ucnonb3yercs B panax
pacnpeneneHus, COCTOSIIHNX
n3 a0CONIIOTHBIX BEJIMYMH, U B
TeX Cclydasx, Korga o0beMm
OCpPEIHSIEMOT0 MpU3HaKa
paBEH CyMMe €ro 3Ha4eHHI
Cpenusis n >f SBnsercs BEJIUYMHOM,
rapMOHHYECKAsI 1 f oOpaTHOU cpenHen
m=-1 z X > — apuUPMETHUECKOH.

X Ucnonszyercs B palax
pacrpeneneHusi, B KOTOPBIX
3HAYEHUE OCPEIHSAEMOrO
MPU3HAKA M YaCTOTa CKPBITHI
B IMPOM3BEJIEHUU, MU B TEX
cly4asiX, KOrja BapuaHTa HE
YMHOKA€TCsl, a JEeIUTCA Ha
4acTOTy
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[Tponomxenne Tabauis! 4

1 2 3 4
Cpenusis Ucnons3zyercs B panax
reoMeTpuIecKas | y :’{/X X x X, xX X:z{/X by fyx b x b | PaclpeneneHus, COCTOSIINX
m=0 e ! Lof s U3 OTHOCHUTEIBHBIX BEIUYHH
U TPEACTaBICHHBIX B BUJIE
reOMETPUYECKOMN
nporpeccun. [lo  cpenneit
reOMETPUYECKOMN
ONpENENSOTCA cpeaHue
MOKA3aTeJH IMHAMUKHU.
Cpennsis Ucnonp3yercs B psgax
KBaJpaTuyeckas _ X 2 . X 2« f pacrpeienieHus,
m=2 X = X=[—— MIPEACTABICHHBIX
n =f abCOTIOTHBIMH
OTKJIOHEHUSIMU
WHJIUBUIYAIbHBIX 3HAYCHHI
MpU3HaKa oT cpenHei
BenuuuHel. [lo  cpexgnen
KBaJpaTUYECKOU
OMPENENAIOTCS  MOKa3aTean
BapUalluu

PaCCMOTpCHHBIG CTCIICHHBIC CPCAHHUC IIOAYNHAIOTCA IIPABHUIIY MAKOPAHTHOCTH,
KOTOPOC 3aKII4YacTCd B TOM, YTO 4YCM OoJIbIlIe TTOKa3aTelIb CTCIICHH, TCM OoJIbIIIE
CaMO 3HA4YCHUC cpez[Heﬁ BCIINYHUHBI, paCC‘-II/ITaHHOﬁ II0 OJHHUM U TEM XK€ HCXOIHBIM

JaHHbIM. DOpMabHO, MPABUIO MAXOPAHTHOCTA MOXKHO BBIPA3UTh CIIEAYIOLIUM

obOpazom:
X 2apm < X 2eom < Xapuqu = Xkeat)p ' (9)
Tabauma 5
Pacuet pa3nnyHbIX BUIOB CPEIHUX BEIUYMH
Howmep 3HaueHue Ksanpar OOpaTHOE 3HaueHHe [IpousBenenue

€IIMHULIbI IpU3HaKa, X IpU3HAaKa, X? npusHaka, 1/X 3HAYEHUN NPU3HAKA,
1 2 4 0,5 2x3x5
2 3 9 0,33 -
3 5 25 0,2 -
> 10 38 1,03 30

CrteneHHbIE CpeIHUE:

- n 3 _
- CpenHsAd rapMoHuueckas X, = =——=29;

s 1
X
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- cpeHsis reoMeTpuueckas X, = “\/X1 x X, X Xg X X, = 30 = 32:

- >X 10
- cpenHss apupmeTndeckas X, ., = w3 3,3;

. *X* /38
- CpeaHss KBaapaTudeckas X,,,,, = " V3 3,6.

CreneHHble cpeqHUE HUMEIOT psia cBOMCTB. [lockonbky Hamboliee YacTo
UCTIONB3YETCsl CpenHsis apudMeTudeckas, TO pPacCMOTPUM CBOMCTBA CpeaHen
apu(METHIECKON B3BEIICHHOM:

1) mpousBeneHne cpeHE Ha CYMMY YacTOT PaBHO CyMMeE IPOM3BEICHUN BapUaHT
Ha 4aCTOTHI

Xx2f =X x f; (10)
2) eciu OT KaXJOW BapUaHThl OTHATh WM K KaXIOW BapHaHTe NPUOABHUTH
MPOM3BOJIBHOE YUCIIO, TO MOJYYEHHAsI CPEAHSAS YMECHBIIUTCS WA YBEIUYUTCS HA 3TO

K€ 4HCJIO

(X +—a)x f
>f

=X+-a; (11)

3) ecnu KaXIyl0 BapHaHTy pPa3/IeMTh Ha MPOW3BOJIBHOE YHCIO, TO TOJYYCHHAs

cpeansiasad YMCHBIIHUTCA BO CTOJIBKO K€ pa3

X
2% (12)
>f a’

4) ecnu KXyl BapUaHTy YMHOXHUTh Ha IMPOW3BOJILHOE YHCIIO, TO IMOJyYCHHAs

cpeansas YBCIMYUTCA BO CTOJIBKO K€ pa3

T(Xxa)xf

= X xa: (13)

5) ecnu BCe YaCTOTHl Pa3[CIUTh WM YMHOXXHUTh Ha MPOM3BOJBHOE YHCJIO, TO

MOJIydCHHas CpCaAHssa OT 3TOI0 HC U3MCHUTCA

ZXx(fxa):)?_ (14)
>(f xa) ’

6) cymMMa OTKJIOHCHHH BapuaHT OT CpeIHEH BeITUUnHBI Beeraa paBHa

(X -X)=0, (15)
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4.3 CTpyKTypHbIE€ CPEJTHUE BEIUUYUHbI

CTpyKTypHBIE CPEHUE XapaKTEPU3YIOT COCTAB U3y4aeMOl COBOKYITHOCTH.

K crpykrypHbiM cpemaum oTHocsates: 1) moma (M,); 2) Memmana (M);
3) neumis (d); 4) kBapTuib (Q); 5) neprentuis (P).

Moja B CTaTUCTHKE 3TO - 3HAUCHHE IPU3HAKA, KOTOPOE COOTBETCTBYET
MAaKCUMAJIBHOW TOYKE TEOPETHYECKOW KPUBOM pacrpeneneHus. To ecTe Mojga — 3T0
3HAYCHHE BapHaHThI, KOTOPOE Yallle BCEro BCTPEYACTCS B JAHHOW COBOKYITHOCTH,
WIM 3HAYCHUE BapUAHTHI, KOTOPOMY COOTBETCTBYET HaWOoOJbIIas dactora. Moma
TIOKa3bIBACT, KAKOC 3HAUCHHE MPU3HAKA WUMEET HAWOOJbIIEe YNCIIO EAUHUI] JAHHOU
COBOKYITHOCTH.

Mopna omnpeznensercss B JIByX BapHaHTaX B 3aBUCUMOCTH OT BHIA psja
pacrpeiefieHrsi, O KOTOPOMY OHAa pAacCUMTHIBAaeTCsA: 1) B JIUCKPETHOM DSy
pacripesieNicHus; 2) B MHTEPBAIBLHOM PSIIly PaclpeieICHUsI.

B namckpeTHOM psjay pacmnpeneicHds Moja OINPENeseTcss BHU3YalbHO 10
HanOoJbpIIe YacToTe (TO €CTh BHU3YaJbHO OTBHICKMBAETCS BapuaHTa, KOTOPOH
COOTBETCTBYET HaMOOJbIIAs YaCTOTA, 3TO 3HAYCHHE NMPU3HAKA WM SBISICTCS MOJIOHN).
Ecnu B JaHHOM psily pacrpeleieHusi HECKOJIBKO BapUaHT MMEIOIIUX OJWHAKOBO
HanOOJIBIIYI0 YaCTOTy, TO TaKOW PsJ paclpelesieHus] UMeeT HECKOJIbKO 3HAYCHH
MO/TBI U Ha3bIBACTCSI IBYMO/IATBHBIM, TPEXMOJAIBHBIM U T.]I.

B uHTEpBaNbHOM psiy paclpeneieHus ONpeaeieHUe MOJbI MPOU3BOAUTCS B
nBa dtana. Ha mepBoM a3rtame ompenensercss MOJAbHBIA WHTEPBAl - MHTEPBAJ, B
KOTOPOM 3aKJIFO4YeHa MoJia. MoJaibHbBI HHTEPBAI ONPENCISICTCS BU3YAILHO ITyTEM
OIIpEIeJICHUs] WHTEpBaja, KOTOPOMY COOTBETCTBYeT HamOoubinas dvacrora. Ha
BTOPOM JTame, TIOCie ONpEeACNeHUs MOJAIBLHOTO HMHTEpBajia, 3HAYCHUE MOJIBI

omnpezensieTcs o popmyne

fy — f
M, =X, +ix Mo Mo , 16
’ (fM0 - fMo_1)+(fM0 - fM ) ( )

o+l

rane M, — 3HadueHHUE MOJBI;

Xo — HIKHSIA TPaHUIA MOJAJIBHOTO MHTEPBAJIA;
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| — BEeJIMYMHA MOJAJILHOTO HHTEPBAJIA;

fmo — 9acToTa MOTAILHOTO HHTEPBAJIA;

fmo-1 — YacTOTAa MHTEPBAJIA, MPEIIIECTBYIONIETO MOJAILHOMY:;

fmo+1 — YacTOTA MHTEPBAJIA, CIACAYIONIETO 32 MOJIATBHBIM.

Meanana B CTaTHCTHKE 3TO - 3HAYCHHE IIPM3HAKa Yy BapHaHTHI, KOTOpas
pacrojokeHa B cepeIMHe paHKMPOBAHHOIO psaa pacrpeaeicHus. To ecTh, MeanaHa
— 3TO BapHaHTa, KOTOpas JCIUT paHKHUPOBAHHBIN PSIT paclpeie/icHUs Ha JBE PaBHBIC
YacTH.

Menunana ompenensiercs B JBYX BapuHaHTaX B 3aBUCHMOCTH OT BHJA psjaa
pacrpesielieHus, M0 KOTOPOMY OHAa pacCUMUTBHIBACTCS: 1) B JIUCKPETHOM sy
pacrpe/eieHus; 2) B HHTEPBAIILHOM PSAY paclpec/iCHus.

B auckpeTHOM psay pacnpeneeHHs IS ONpPEICICHHs 3HAYCHHUS MeTUaHbI
HAXOJIUTCS HOMEP €IUHUIIBI, PACITOJIOKCHHON B CEpeIMHE PaHXHUPOBAHHOIO Psa,

M) =2, 17)

rae  Ne (Me) - HoMep eMHUIBI, COOTBETCTBYIOIIEH 3HAUYCHUIO MEIUAHBI.

N — YUCIEHHOCTh €IMHUL] COBOKYITHOCTH.

B uHTEpBanbHOM pAlly pachpesesieHus MeauaHa ONpeessieTcsl B JBa 3Tara.
Ha mnepBom sTane omnpenensiercs MEIWAHHBIM HWHTEpBal — MHTEpPBaJ, B KOTOPOM
3aKiIr0YeHa MeauaHa. MeraHHbIi UHTEPBAJl ONPEAEIIAeTCS 0 CyMME HAaKOIJIEHHBIX
4acTOT. HakomieHHble YacTOThl PACCUUTHIBAIOTCS MYTEM MOCIEI0BATEIBHOTO
CYMMHUpPOBaHHsSI BCEX 4YacTOT. MeIUaHHbIM SIBJISIETCS TOT MHTEpPBAJI, CyMMma
HAKOIUJIEHHBIX  YaCTOT KOTOPOro TMepBas NPEBBIIAET TMOJIOBUHY 0ObEeMa
COBOKyNHOcTH. Ha BTOpOM 3Tame, mociie ONpeAeseHHs] MEIMaHHOIO HHTEpBaa,
MeJuaHa onpenensiercs no gpopmyie

1/25f -§,,

M,=X,+ix , (18)

ME
rane M. — Meamana;
Xo — HWKHSA TpaHUIa MEIMaHHOTO MHTEpBaa;

| — BeJIMuMHA MCIAWAHHOI'O MHTCPBAJIa,
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>f - cymma yactoT (00BEM COBOKYIIHOCTH);

SMe — CyMMa HaKOIUICHHBIX YacTOT JO0 METMAHHOTO UHTEPBAJIA;

fime — 9acTOTAa METMAHHOTO MHTEPBAJIA.

Menuana TOKa3bIBaeT, KakKO€ MpEJeIbHOE 3HAYEHUE HMEET NpPU3HAK Y
nosioBUHbI (50%) eauHUI] H3ydyaeMOi COBOKYITHOCTH.

3HavYeHUs: MOJIbl U MEJIMAaHbl KOJIMYECTBEHHO CXOJHBI CO CTEIIEHHOW CpeIHEl,
pacCUMTaHHOW IO OJHOMY WU TOMY XK€ psay pacupeaencHus. [Ipu HopmaibHOM
pacrnpeeIeHUd BCE 3TU TPHU XaPAKTEPUCTUKH PAaBHBI.

Jleuunbs B CTaTUCTUKE — OTO 3HAYCHUE BapUaHThI, KOTOpas JIEIUT
PaHXXUPOBAHHBIA PSJ| paclpelie]ieHus] Ha JAECATh paBHbIX 4dacTteil. llepBblil nenuiib
(dy) meaut coBokymHOCTh B cooTHomeHuu 1/10 u 9/10, Bropoii merwnb (d;) nenut
COBOKYIHOCTb B cooTHomieHuu 2/10 u 8/10 u T.1. Onpenensiercss IeUWIb MO TOM Ke
CXeMe, YTO U MeJlnaHa, mo popmyie

. 1/10%f -S,
d, =X, +ix——m (19)
fo,
roe  d— memnwis;

Xo — HUKHSIA TpaHula JEUUIIbHOTO HHTEPBAa;

| — BeJIMYMHA JICIIUIBHOTO HHTEPBaJa,

2f - cymma gactor (06BEM COBOKYITHOCTH);

Sg1 — CyMMa HaKOTUICHHBIX YacTOT JI0 JACIMJIBHOTO HHTEPBAJa,;

fg1 — 9acToTa JEMIBHOTO UHTEpBAJIa.

Jleunnb MOKa3bIBAE€T, KAKOE MpeAeabHOE 3HaueHue umeeT npuszHak y 10%
€UHUIL U3y4aeMO COBOKYITHOCTH.

KBapTumip B cTaTUCTHKE - 3TO 3HAYEHUE MPU3HAKA Y BapUAHThI, KOTOPask JEIUT
PAaHXUPOBAHHBIN PSAJl HA YETHIPE pAaBHbIC YAacTU. Pa3nuuarorcs BEpXHUM KBapTHUIIb,
KOTOpBIM TOKa3biBaeT 1/4 dYacTh COBOKYMHOCTH C HauOOJBIIUM 3HAYEHUEM
M3y4aeMoro TMpU3HAKa, M HIDKHUA KBapTWIb, KOTOPBIM mMOKa3biBaeT 1/4 dacTh
COBOKYITHOCTH C HAaWMEHBIIIUM 3HAauC€HHEM Ipu3Haka. Onpenensercs KBapTHIb IO

TOM K€ CXeMe, UTO ¥ MeJIMaHa U JEIuiIb 1o (hopmyie
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Q1=X0+i><—l/4z: o (20)
Q
rie  Q — kBapTWIIb;

Xo — HIDKHSISI TPaHUIa KBAPTUIIFHOTO HHTEPBAJIA;

| — BeJTMUMHA KBAPTUIILHOTO HHTEPBAIIA;

>f - cymma gacTot (00beM COBOKYITHOCTH);

Sq1 — CyMMa HaKOIUIEHHBIX YaCTOT IO KBapTUJIBHOIO MHTEPBAa;

fo1 — acToTa KBapTUIBHOTO MHTEpBAJIA.

KBapTuip mokaspiBaeT, Kakoe MpeesIbHOE 3HAYCHHE WMEET MpHu3HaK y 25%
CMHMI] U3y9aeMOU COBOKYITHOCTH.

[lepueHTHIb B CTAaTUCTUKE — ATO 3HAYCHHE NMPU3HAKA Y BApUAHTHI, KOTOpas
JEUT PAHKAPOBAHHBIA PSJT paclpee/eHUusT Ha CTO paBHBIX dacTei. Ompenensercs
TIEPIICHTHIIIH 110 TOM YK€ CXeMe, YTO M MEJIMaHa, U JACIIb, U KBAPTHIIb 110 (OpMYyIIe:

_ 1/100=f —S
Py =X, +ix . 2 (21)

P1

rie p — MEepPUEHTUIb;
Xo — HWKHSS TPaHUIIA MEPICHTUIILHOTO HHTEPBAIA;
| — BeJTMUMHA MEPIIEHTHILHOTO HHTEPBAa;
2f - cymma gacTot (00b€M COBOKYITHOCTH);
Sp1 — CyMMa HAaKOILIEHHBIX YacTOT 0 NEPLEHTUIBHOIO HHTEPBATIA;
Fp1 — 9acToTa NepLUeHTUIBHOrO HHTEPBAJA.
[leprienTnnb mokaspiBae, Kakoe MpeebHOe 3HAYeHHEe UMeeT Mpu3Hak y 1%

€IMHUI] U3y4aeMOM COBOKYITHOCTH.

4.4 Tlonsitue Bapuanuu npusHakoB. [lokazarenu Bapuanm

BapI/IaI_II/IH — OTO Ppa3jindyuC HWHAWBUAYAJIbHBIX 3HAUYCHUM BAapbHUPYIOLUICTO

MPU3HAKA BHYTPU M3Yy4aeMOM COBOKYIHOCTH. Bapuanusi BO3HUKAET B pPE3yJbTaTe

TOro, 4YTO MHAWBUAYAJIBbHLIC 3HAYCHUA IIPHU3HAKa CKIIAAbIBAIOTCA IO COBOKYITHBIM
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BIMSTHUEM Pa3MYHbIX (PAKTOPOB, KOTOPBIE MO-Pa3HOMY COYETAIOTCS B KaXKJIOM
OTJIEJIbHOM €IMHUYHOM CIIy4ae.

NHauBHyalbHBIE 3HAYCHHS IPU3HAKA CKJIAIBIBAIOTCS IIOJ BIIASHHUEM JIBYX
rpynn  ¢aktopoB: 1) cucrematuueckue (HakTopbl; 2) ciaydailHble (OCTaTOYHBIE)
¢dakropbl. BnusHue cucremarnyeckux ¢(akTopoB (GOPMHUPYIOT CTATUCTHUYECKYIO
3aKOHOMEPHOCTh U HaXOIUT OTPAKCHHWE B 3HAUCHUHU CpPEAHEH BeIW4YuHBL. BiusHue
CIIy4ailHbIX (OCTATOYHBIX) (PAKTOPOB HAXOJUT OTPAKEHUE B OTKIOHEHUAX 3HAUCHUMN
OTIEJIBHBIX BapHaHT OT 3HAUEHUS CpPEIHEN BEIMYMHBI U (POPMHUPYET BapUALUIO
IpU3HAaKa.

Cpensss BennunHa JaeT 0000IIAONIYI0 XapaKTEPUCTUKY BCEM COBOKYITHOCTH,
HO HE XapakTEepU3yeT, HACKOJBKO WHJIMBHUAYyaJbHbIE 3HA4YCHMUS IpHU3HAKA
COCPENOTOUYEHBI OJM3KO K CpeaHEH, TM00 OTKIOHSIOTCS OT Hee. B ogHuX ciydasx
WHIUBUYAJIbHBIE 3HAYECHUS IPU3HAKA HE3HAYUTEIBHO OTJIMYAKOTCS OT 3HAYCHHUS
cpenHeil BenmuuuHbl. B TakoM cilydyae mpH3HAK CUMTAETCs CJIad0 BapbUPYIOLIUM, a
CpemHss - TUIIMYHOM M JOCTOBEPHOUW XAPAKTEPUCTUKOM COBOKYNHOCTH. B apyrux
CllydasiX OTACJIbHBIE 3HAYEHUS IpU3HAKa MMEIOT 3HAYUTEIBHBIE  OTJIMYMSA
(OTKJIOHEHUS) OT CpeAHEil BeIWYUHBL. B Takom ciyyae NMpU3HAK CUMUTAETCS CHIIBHO
BappUPYIOIIMM, a CpelHsAs BEIWYMHA - HETHUIMYHOM M  HEJAOCTOBEPHOU

XapaKTepUCTUKON COBOKYITHOCTH.

Tabnuua 6
BripaboTka pabounx nByx Opuran 3a HEIEIko
Ne KonnyecTBo mpou3BeA€HHBIX U3AENUI N0 THIM HEAENHU, eANHHUIL Cpennsist
Opuraja | moHeneNnb | BTOPDHHK | Cpela | YeTBep | MATHHI[ | cyOOOT | BOcKpece | BBIPaOOTKa
bl HUK r a a HbE
1 4 4 5 5 5 6 6 X =5
2 1 2 7 2 2 10 11 X =5

B pesynbrate pacdera (Tabia. 6) BUIHO, YTO CPeIHUE BHIPAOOTKHU JABYX OpUTa]
onuHakoBbl. Ho mepBas Opuranga pabotana paBHOMEPHO B TEUEHUE HENENH, a BTOpas
Opuraga paborana ckaukooOpazHo. [loaToMy, B mepBOM cilydae CpefHsisi SBISCTCS

TUMIAYHOM W JOCTOBEPHOM XapaKTEPUCTHUKON CpEAHEIHEBHOW BBIPAOOTKH, a BO
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BTOPOM CJly4a€ — HETUINUYHON W HEAOCTOBEPHOM, MOCKOJIBKY B MEPBOM CIIydyae
MPU3HAK BapbUPYET CJ1a00, a BO BTOPOM — CHIIBHO.

[ToaTOMy nJi1 OLIEHKHM JOCTOBEPHOCTH CPEAHEW BEIMYUHBI, OJHOPOJIHOCTH
M3y4yaeMOM COBOKYIHOCTH W CTENEHU BapbUPOBAHUS MPU3HAKA OIPEACISIOTCS
MOKa3aTesId Bapyalluu.

[TokazaTenu Bapualuu XapaKTepU3yroT YpOBEHb OTKJIOHEHUM
WHJMBUAYAJIbHBIX 3HAYCHUM MpHU3HAKA OT CpPEJHEW BEIWYUHBI, OLCHUBAIOT CHUITY
BapbUPOBAHUSl W3y4yaeMOTO TMpU3HaKa, CTENEHb OJHOPOJHOCTH  HU3y4aeMoi
COBOKYITHOCTH, CTE€TIEHb TUITMYHOCTHU U JOCTOBEPHOCTH CPEIHEN BEITUUMHBI.

[Tokazarenu Bapuanuu ObIBAIOT JBYX BUJIOB: aOCOJIOTHBIC M OTHOCUTEIIbHbBIC

(puc.18) .

[Tokaszarenu Bapuanuu

/\

AOcCoNOTHBIE OTHOCHUTEBHBIC

Pasma Cpeniiee Hucnt || Cpenee Kosdpdu Koadduir OtHocHTEH
X JIMHENHO epcust || xBagpar LHEHT HeHT Hoe
2 o

Bapua ¢ (%) HHCECKOC Bapuanu OCIIMILIALL JMHENHOE

UK OTKJIOHEH OTKIIOHE 7 (V) w (V) OTKIIOHCHME

(R) _me Hue (o) (V1)
(lwiud)

Pucynok 18 — OcHoBHBIC BHIBI TTOKa3aTelel BapUaiuu

Pasmax Bapmanmm (R) — Xxapakrepu3yeT pasHHUIly MEXAy HauOOJBIIUM |
HAaWMEHBIIIMM 3HAYCHHEM TMpPH3HAKa B M3Yy4aeMOU COBOKYMHOCTU. Omnpesensiercs 1o
dbopmyie

R=X o — Xuins (22)
e Xmax — MAKCHMAaJIbHOE 3HAYCHUE U3YIaeMOT0 MPU3HAKa;

Xmin— MUHUMAJIbHOE 3HAYEHUE U3YyYaeMOro MpHU3HaKa.
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Pasmax Bapuaruu NOKa3bIBACT, HA CKOJIbKO CIUHHUI[ OTKJIOHSICTCS
MaKCHMAJIbHOE 3HAYCHUE MPU3HAKA OT MHHHUMAJILHOTO €ro 3HAYCHUsS B JIaHHOM
COBOKYITHOCTH.

[MpumeHsieTcst JaHHBIN MOKA3aTeNlb PEAKO - B OCHOBHOM B KOHTPOJIC KauyecTBa
npoAyKiuu. HeaocTaTkoM JTaHHOTO MOKAa3aTels SBISCTCS TO, YTO MPH €ro pacueTe
YUUTBIBAIOTCSA TOJBKO KpalHHE 3HA4YCHHsS M3y4aeMOro TMpu3HaKa (TpaHHIIbI
BapualMd) ¥ HE YYHUTBIBAIOTCS OTKJIOHCHUS KAXJIOW BapUAHTBl BHYTPH
COBOKYITHOCTH.

Cpennee nuueiiHoe otkinoHenne (I wmm d) xapakrepusyer OTKIOHEHHS
WHIUBUIyaJbHBIX 3HAYCHUI MpPU3HAKA OT CPEIHCH BEIUYMHBI MEPBOM CTENCHH, TO
ecTh 0e3 ydera 3Haka OTKJIOHeHHH. Onpenensercs B 3aBUCUMOCTH OT TOTO, POCTast

WIH B3BELICHHAs CPEHSA [T0JIOKEHA B OCHOBY pacyeTa, o CIEAYIOUM GopMyiam:

_ 3X - X

- IIpOCTOE: I = E— (23)
_ IX - X|x f

- B3BCIICHHOE:! | = % : (24)

CpenHee TMHENHOE OTKIIOHEHHUE MOKA3bIBAET, HA CKOJBKO €IUHUI] B CPEIHEM
OTKJIOHSIFOTCS. MHJIMBUJIYyaJbHbIE 3HAUEHMs MpPHU3HAKAa OT CpeAHEW BeIMYMHBI 0e3
ydyeTa 3HaKa OTKIOHEHHW. [IOCKONBbKY AaHHBIM NOKa3aTelab HE YUYHUTHIBAET 3HAK
OTKJIOHEHUH, TO OH SIBJISIETCA HENOCTATOYHO AHATMTUYHBIM U UCIIOJIB3YETCS PEIKO.

Jucnepcus XxapakTepu3yeT OTKIOHEHHS HHIMBUIyaIbHBIX 3HAYEHUI ITPU3HAKa
OT CpEIHEN BEJIMYMHBI BTOPOM CTENeHH. To €CTh INpU pacyere IUCHEPCUHU
OTKJIOHEHHs BapHWaHT OT CpPEJHEH BEJIWYMHBI BO3BOJATCS BO BTOPYIO CTEIEHb (B
KBajpaT), 4YeM JOCTHracTCsi IMOJOXHUTEILHOE 3HAYCHUE BCEX OTKIOHCHHHA H
YUUTBIBAETCA MX 3HaK. Onpenensercs B 3aBUCMMOCTH OT TOTO, IPOCTast WIHU

B3BCIICHHAA CPCAHASA ITOJIOKCHA B OCHOBY pacycTa, 110 CJICAYIOINM cbopMynaM:

(X - X)°
- IIpocTas: o’ :%; (25)
v\2
=f

- B3BCIIICHHA.

(26)
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Nmeetcs ynpoieHHast popmyia pacdera JUCIepCHU:

2

- IpocTas: o’ = Z)n( —(X)?%; (27)
2

-B3BELIECHHA: o’ = EXZ—fo —(X)?. (28)

Jlucriepcrs MOKa3bIBAET KBAAPAT OTKIOHEHUM, IO3TOMY CMBICIOBOM HArpy3KH
HE HECET, a ABJISETCA IPOMEKYTOUHBIM MOKA3aTEIEM BapUALIUH.

Pacuer aucnepcun MoxeT ObITh ympomieH. [lpu paBHBIX HMHTepBaiax B
BAPUAIIMOHHOM PSIy PACHpPEAesICHUs] UCIOIb3YETCA CIOCO0 OTcUeTa OT YCJIOBHOTO
HyJs (c11ocod MOMEHTOB). /{7151 CmoyIb30BaHUs JAHHOTO CI1oco0a HEOOXOIUMO 3HATH
CJHEYIOIINE CBOMCTBA IUCIIEPCUM:

1) nucniepcust TOCTOSIHHOM BETMYMHBI paBHA HYJIIO

o’(a—const)=0; (29)

2) mpu YMEHBIIEHUHU BCEX 3HAYECHMI MPU3HAKA HA OJIHY M Ty K€ BEIUYHHY A,

3HAYEHHE JUCIIEPCUU HE U3MEHSETCS
X (X -A) =0 (X); (30)

3) mpu YMEHBILIEHUU BCEX 3HAYEHUM NMpHU3HaKa B A pa3, 3HAUCHHE JUCIEPCHUU

yMeHbIIuTCS B A” pas
o’ (X1 A)=0c%(X)] 4%; (31)

4) npu UCUUCIICHUH CPEIHETO KBajpaTa OTKIOHEHUH OT JIFOOOU BEIUYUHBI A,
OTJIMYAIOIICHCS OT CpEeIHEH BEIWYMHBI, TaHHBIA KBaJIpaT OTKJIOHEHUN Bcerna Oyaer
OoJIbIlIe CpeaHero KBajJpara OTKIOHCHHMM, HMCUMCICHHOrO OT cpemHeil. To ecTs,
JMCTIEpCUsI OT CPEIHEH BCerJia MEHBIIE JUCTIEPCUM, UICUUCICHHBIX OT JIFOOBIX JPYTUX
BEJIMYMH, UMEET CBOMCTBO MUHUMAIbHOCTH

o (Ao (X?). (32)

Jucnepcus  ompenensiercss  TAKXKE UL XapaKTEPUCTUKHA  BapUALlUU
aJbTEPHATUBHOTO TMPHU3HAKA TIPU YCIOBHM, YTO aJbTEPHATUBHBIN MPU3HAK
IIPUHUMAET BCETO J1BA 3HAUYEHUS: HOJb U €IMHULA C BECAMU COOTBETCTBEHHO ( U P.

HpI/I OTOM 3HAUCHHUC IIPpH3HAKA IIPHUHUMACTCA PAaBHBIM HYJIIO Yy TCEX CAWHUI, Y
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KOTOPBIX OH OTCYTCTBYET, W PaBHBIM €IAUHUIIE Y TE€X E€IUHHI], Y KOTOPBIX OH
MPUCYTCTBYET.
Cpennee 3HaueHUE AIbTEPHATUBHOIO MIPU3HAKA OTpeesieTcs no Gopmyie

Ixp+0xq
P+d

X = p, (33)

rae P — J0Jisg €IUHULl COBOKYITHOCTH, 00JIaAIOIUX U3y4aeMbIM MTPU3HAKOM;

g - J0Jisl eAMHUI] COBOKYITHOCTH, HE 001aJal0IUX N3Yy4YaeMbIM MMPU3HAKOM.

Jlucnepcust allbTepHATUBHOTO MIPU3HAKa OIpeaeseTcs no hopmyse

o*(p) = pxq, (34)

[IpenenbHOE 3HAUYECHWE NMCIEPCHM ATBTEPHATHUBHOTO Mpu3Haka paBHO 0,25
mpu p = 0,5.

CpenHee KBaJpaTHYECKOE OTKJIOHEHHUE XAPAKTEPU3YET CTENEHb OTKJIOHEHUS
VH/IMBUIYaJIbHBIX 3HAUYEHUW IIPU3HAKa OT CPEOHEW BEJIMYUHBI C Y4YETOM 3HAaKa

OTKJIOHCHMH. OHpeI[GJIHeTCH KakK KBaﬂpaTHBIﬁ KOPCHBb U3 JUCIICPCHUH 110 (bOpMYJIC

oc=o?. (35)

CpenHee KBaJpaTUYECKOE OTKIIOHEHHE SIBISICTCS HanbOoJiee aHATUTUYHBIM U3
aOCOJIOTHBIX TOKa3aTejied Bapuallud, HU3MEpSieTCs B TeX >K€ €JIUHHUIAX, 4YTO U
ocpenHsieMblil npu3Hak. [[oka3pIBaeT, Ha CKOJBKO €IWHUIl B CPEAHEM OTKJIOHSAETCS
KaXJ10€ UHJIUBUIYAIbHOE 3HAUYEHHE M3y4aeMOTo MpH3HAKA OT CPEHEU BEIUYUHBI B
Ty WIH IPYTYIO CTOPOHY.

Mexy cpeTHUM JIMHEHHBIM U CPEJTHUM KBaAPATUYECKUM OTKJIOHEHUSIMU, MPU
YCIIOBUH, YTO (pakTHUecKoe pacrmpenesieHue OJM3KO K HOPMaJIbHOMY, CYIIECTBYET
CJIEIyIOLIEE TPUMEPHOE COOTHOLIEHUE

o=125xd(l). (36)

Hcuucnenne  cpeaHEro  KBaJpaTUYECKOTO  OTKJIOHEHHS  JUIsi  SIBHO
HECUMMETPUYHBIX paclpeeICHUl HE UMEET CMbICIIA, TTOCKOJIbKY COTJIACHO MPaBUITY
MaKOPaHTHOCTH CPEIHHMX BEJIMYMH, CpPEJHEE KBAJAPATUUYECKOE OTKJIOHEHUE BCErja
OO0JIbIIIE CPEHETO JIUHEHHOTO OTKIOHEHHUSI.

CpenHee KBaJipaTHUYECKOE OTKIOHEHHWE MMEET BAXKHOE 3HAYEHHE NPU aHAJIU3e

pAnoB pacupeneneHus. l[Ipu ycioBuM HOPMAaIBHOTO pacHpENcs€HUs CYLIECTBYET
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CleAyrolas 3aBUCUMOCTb MEXAY BEJIMYMHOM CpPEIHEro  KBaJpaTU4YECKOTro
OTKJIOHEHMS M YMCJIOM €IUHHI] HAOIIOIEHUS:

1) B mpenenax X +1lo pacnonaraercs 0,683 wian 68,3% uuciia eIuHMIL
HaOJIIOIEHNS;

2) B mpeaenax X +2c pacnojaraercs 0,954 wim 95,4% uwnciaa eAMHMIL
HaOIIOCHUS;

3) B mpemenax X +3c pacnomaraetcs 0,997 wumum 99,7% wuyumcna eguHUIL
HaOmoneHns. Ha mpakThke modTHM HE BCTPEYAIOTCS OTKIOHEHUs, KOTOpPBIC
npeBbIalOT +30, TMO3TOMY OTKIOHEHHE +30  CUUTACTCSI MaKCUMAalIbHO
BO3MOXXHBIM. ITO MOJIOKEHUE HA3bIBACTCS IPABUIIOM TPEX CUTM.

Koadpuument BapHalyu XapaKTepU3yeT CTEIICHb OTKJIOHCHMUS
WHJMBUAYAJIbHBIX 3HAYEHUU NpPHU3HAKA OT CPEIHEN BEJIMYMHBI B OTHOCUTEIIBHBIX
BesMurHax. [I0CKOJbKY 3HAUEHHE CPEIHETO KBAJAPaTUUECKOTO OTKJIOHECHUS 3aBUCHUT
HE TOJBKO OT CTENEHU BapbUPOBAHMS MMPHU3HAKA, HO M OT aOCOJIOTHBIX 3HAYCHUI
BApUAHT, CpaBHUBATh CpEJHUE KBAJAPATUUECKUE OTKJIOHEHHS C Pa3HbIMHU
aOCOJIFOTHBIMH ~ 3HAUCHHSAMHU W €AUHUIIAMH HM3MEPCHHS HEBO3MOXKHO. Jlid
JIOCTUKEHUSI BO3MOXKHOCTH CPaBHEHMS, pa3JIMYHbIE CpEJHUE KBaJAPaTUUECKUE
OTKJIOHCHHUS TPUBOMITCS B CONOCTAaBUMBIM BHJ IIyTeM MpeoOpa3oBaHUs HX B
OTHOCUTEJIbHBIE TIOKA3aTe/IM, BBIPAXEHHBIE B OJMHAKOBBIX OTHOCHUTEIBHBIX
BEJIMYMHAX, TO €CThb IMyTeM pacuera Kodpduuuenta Bapuauuu. KosdduimeHt
BapvalluM JlaeT OTHOCUTEJIbHYIO OLICHKY Bapualldd IIpU3HAaKa U TO3BOJISIET
CpaBHUBATh CTENEHb BapUalMM PA3JIMYHBIX MPU3HAKOB C Pa3HbIMU €AUHUIIAMHU
U3MEpEHUS.

Koaddumuent Bapuaruu onpeaensercs no Gopmyse
v =2 x100. (37)
X

Koaddunment Bapuanum moka3pBaeT, Ha CKOJIBKO IMPOIICHTOB OTKIIOHSCTCS B

CpeIHEM KaXXJ0€ MHIWBHUIYaJIbHOE 3HAUYCHUE MPU3HAKA OT CPEAHEH BEIUYUHBI B TY

WJIU APYTYIO CTOPOHY.
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Kosddumuent Bapuanmm SBISETCS KPUTEPHEM OJHOPOJHOCTH H3ydaeMOU
COBOKYITHOCTHU, CTENIEHU BapbUPOBAHUS N3YyYAEMOI0 MPU3HAKA, CTENIEHU TUTUYHOCTH
U JIOCTOBEPHOCTU cpenHel BenuuuHbl. Ecnu ko dunuent Bapuanyu menbiine 33%,
TO HM3y4aeMYI COBOKYITHOCTh MOKHO CYHMTAaThb OJHOPOJHOW IO aHAIU3UPYEMOMY
MPU3HAKY, NMPU3HAK — CJIa00 BAPbUPYIONINM, & PACCUYUTAHHYIO CPEIHIOID BEITUUYUHY
TUIIAMYHOM W JIOCTOBEPHOM XapaKTEPUCTUKOW JAHHOW COBOKYNHOCTH. Ecmu
koddumment Bapuanuu Oonbiie 33%, TO HW3ydaeMyr COBOKYIMHOCTh HEJb3S
CUMTATh OJHOPOAHOM, B pe3yJIbTaTe CHJIBHOW BapHalluy aHAJIMW3UPYEMOro MPHU3HAKA,
a MOJIYYEHHYIO CPEJHIOI0 BEJIIMUYUHY MOXHO CUMTATh HETUIIUYHOW U HEJOCTOBEPHOU
XapaKTEepUCTUKON JaHHON COBOKYITHOCTH.

Kosddumment ocmmwmidanuu — sSBISE€TCS  Pa3HOBUIHOCTHIO KO UIIMEHTA
BapUallMU W XapaKTEpPU3yeT OTHOIIECHWE pa3Maxa BapHalluud K CpeHed BeIUYHUHE.
Omnpenensiercs mo Gopmye

vy = % <100 (38)

Koaddurment ocrmmisanmnm nokas3blBaeT, Ha CKOJIBKO MPOIIEHTOB OTKIOHSIETCS
B CpEIHEM KaXJ0€¢ HWHAWNBUAYaJbHOE 3HAYCHHWE TpH3HAKAa OT MAaKCHMaJbHOTO
(MUHUMAIBHOTO) 3HAYCHMSI TIPU3HAKA B TAHHON COBOKYITHOCTH.

OTHOCHUTENBHOE JTUHEHHOE OTKIIOHEHUE (JIMHEUHBIA KOA(DPUITMEHT BapHaIun)
SBIIICTCSI PA3HOBUIHOCTHIO KOd(puIMeHTa Bapruanud U XapaKTepU3yeT OTHOIICHUE
CpEIIHEro JIMHEWHOTO OTKJIOHEHUSI K CPEeIHEH BeMunHe Wik Meauane. Onpenensercs
o ¢hopmysiam

I

v, = < x100 (39)
N
Vv, = ML x100. (40)

e
JIuneiHpli K03 (GUUMEHT BapHallMM TOKa3bIBa€T, HAa CKOJIBKO MPOLIEHTOB
OTKJIOHSIETCA B CPEAHEM KaXI0€ MHIMBUAYAIBHOE 3HAYEHHUE NPU3HAKA OT CPEIHEU

BCINYHWHBI NI MCAHUAHHI.
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IIpumep pacdera cpemHMX BEIMYMH M IIOKA3aTelIed Bapyaly B JTUCKPETHOM Psity
pacrpeneneHus.

I[JISI pacucTa CpCaAHUX BEIIMYMH U MIOKa3aTese Bapualun CTPOUTCA BCIIOMOI'aTCIIbHAA

Tabmma 7.
Tabmmma 7
Pacuer CpCIHUX BCIIMYWH U ToKa3arejei Bapyalyy B IUCKPCTHOM PAILY
pacrpeecHus
Yucno pereit, | Komna | X xf | Cymm | x-_x | [x-X] | [x-X|xf (X=X)? | (X=X)*xf
YelL, X €CTBO a
ceMel, HaKOII
f JIEHHBI
X
4acToT
.S
1 3500 3500 3500 -1 1 3500 1 3500
2 4000 8000 7500 0 0 0 0 0
3 1700 5100 9200 1 1 1700 1 1700
4 600 2400 9800 2 2 1200 4 2400
5 200 1000 | 10000 3 3 600 9 1800
Hroro 10000 | 20000 - - - 7000 - 9400

CpenmHee KOMMYECTBO JeTell B ceMmbe ompedensercss 1Mo QopMmyne cpeaHen

Y Xxf
X_Z x f 20000

= = =24en
> f 10000

apugmMeTrueckoil B3BereHHOW. CpeHee Yuciio AeTeu:

Pacuer mokaszan, 4to B CpeaHEM MO JAHHOM COBOKYITHOCTM HAa OJIHY CEMBIO
NPUXOAUTCS 110 2 peOeHKa.

Moga B TMCKPETHOM psiTy pacrpesiesieH st ONpeIeNisieTcs: 0 HauOOIbINe 9acToTe,
T.€. MOJIa — 3TO BapHaHTa, UMEIOIIAsi HAnOOJIbIIYIO YyacToTy. Hanbompimas yacrora f = 4000,
3HAUUT Mojia: M, = 2 yeJL.

Pacuer nokazaii, 4ro HanOOJIBITIEE YUCIIO CEMEH JaHHONW COBOKYITHOCTH MMEET I10 2
peOeHka.

Menuana B JTUCKPETHOM PSAIY PaCHpeleieHus — 3TO BapHaHTA, HAXOJSIIAsCs B
CepeIMHE PAHKUPOBAHHOIO psima. Omnpenensercs M0 CyMMe HAKOIUIGHHBIX 4actoT (S).
MenuaHor sBISIETCST Ta BapuaHTa, CyMMa HAKOIUIEHHBIX 4YacTOT KOTOPOM IiepBast

NPEBBIIIAET TOJIOBUHY O0OBbeMa COBOKYMHOCTH. OObeM COBOKyMHOCTH: Xf =10000.
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[Tonosuna 06beMa cosokymHoctr 1/ 2%f = 10000/2 = 5000. CrenoBarennsHO, HAKOILIEHHAS
YacToTa, TiepBas, NPEBbIIIAIOMAs TOJOBUHY oObema coBokynHocTd: S, = 8000.
CrnienoBarenbHO, MeimaHa M, = 2 yen.

Pacuer nmokasai, 4To NoNoBHHA CEMEW JAHHOM COBOKYITHOCTH MMEET MEHBIIE JBYX
JIETeil, BTopas MOJIOBUHA CEMEH JAHHOM COBOKYITHOCTH UMEET 00JIee IBYX JACTEH.

Pazmax Bapuanumn: R=X_, — X =5-1=4y4en.

Pacuer moxazain, 4To pa3HMIIA MEXIy HauOOJBIIUM M HAUMEHBIIUM YHCIOM

JeTel B JAaHHOW COBOKYITHOCTH COCTaBIIsIET 4 peOeHKa.

I_E‘X—)?‘xf 7000
B >f 10000

CpenHee MTMHEMHOE OTKJIOHEHHUE: 0,7 uel.

Pacuer mokasan, 4Tro 4MCIO JIE€TE€H B KaXKIOH CEMbE JAaHHOW COBOKYIHOCTHU
OTKJIOHAETCS OT OOLIEro CpPeAHEro 4YMciia JeTed MO BCEH COBOKYNMHOCTU B Ty WIIH
JIpYTYIO CTOPOHY B cpeaHeM Ha 0,7 JenoBex.

(X -X)’xf 9400 _
=f 10000

Hucnepcust: o = 0,94

> f

Pacuer mnokazan, 4ro 4McinO JeTed B KaXAOM CEMbE HJAHHOM COBOKYITHOCTH

X2xf _
CpenHee KBagpaTUUECKOE OTKIIOHEHHE: & = \/Z—X_ (X?) =vJo? =./0,94 = 0,97 4eIL.

OTKJIOHSIETCS OT OOILIEro CPeTHETO YMcia JIeTed Mo BCe COBOKYITHOCTH CEMEW B Ty WU

JIPYTYIO CTOPOHY B cperHeM Ha 0,97 uenoBekx.

_og7

KoaddurmenT Bapuarmu: v = % %100 x100 = 48,5%

Pacuer mnokazan, 4ro 4YMCIIO HOETEM B KAKIOW CEMbE JAHHOM COBOKYITHOCTH
OTKJIOHSIETCS OT OOIIEr0 CPEIHETO YKcia JIETei M0 BCEM CEMbSIM COBOKYITHOCTU B Ty WU
JPYTyIO CTOpoHY B cpemHeM Ha 48,5%. T.k. koaddumment Bapuarpm 6onbirne 33 %, To
MOYKHO CKa3aTb, YTO NPU3HAK — YMCIIO JIETEW B JAHHOW COBOKYITHOCTH CEMEW BAPbUPYET
cribHO. CnieioBaTebHO, M3y4aeMyH0 COBOKYITHOCTh CEMEN MOXKHO CUATATh HEOTHOPOIHOM
[0 YMCIly JETe, a PACCUMTAHHYI0 CPEOHIO HETUIIMYHOM UM HEJOCTOBEPHOU
XapaKTEPUCTUKOW JAHHOW COBOKYITHOCTH.

ITpumep pacueTa cpeTHUX BEJIMUMH U MOKa3aTesield Bapualiyi B UHTEPBAJIBLHOM PSTy

pacrpezeneHusl.
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Pacuer cpemHMX BeNMWYWH W TIOKa3aTeNed BapHalMM BO3MOXKEH TOJBKO II0
TUCKpETHOMY psiny pacnpeneneHus. [loaTomy, ¢ menpro pacdera CpeqHUX BETUINH U
ToKaszaTelied BapHalliM HWHTCPBAIBHBIA P paclpeieicHus IpeoOpasyeTcs B
JTUCKPETHBIN IMyTeM pacueTra cpeawH uHTepBaioB. CepenawHa KaXkKIOro WHTEpBaja
OIPEAEIAIOTCS KaK IMOJyCyMMa €ro BepXHel U HIbKHel rpaHuil. (tadir. 8).
Ta0mura 8

Pacuer cpemHuX BEIMYMH U [TOKA3aTeNer BAPUALMN B UHTEPBAIBHOM DSy

pacrpeieeHust

Cpennecnt | Yuc | Cepen | Xxf | Cymm | x-x | |[x-X| | [x-X]xf | (X=X)* | (X=X)*xf
HCoYHas 710 uHa a
YHCJIEHHO | IpEl | UHTEP HaKOII

CTh npus | Baja, JIEHH
pabOTHUK | THH, X BIX

OB f 4acTo
Ipeanpus T, S
THUM, Yel.

20-100 12 60 720 12 -82,7 82,7 992,4 6839,3 | 82071,6
100-180 9 140 1260 21 -2,7 2,7 24,3 7,3 65,7
180-260 5 220 1100 26 +77,3 77,3 386,5 5975,3 | 29876,5
260-340 4 300 1200 30 +157,3 | 157,3 | 629,2 | 24743,3 | 989732

Hroro 30 - 4280 - - - 2032,4 - 210987,0

CpennecnicouyHasi YHUCJIEHHOCTh paOOTHUKOB IO BCEl COBOKYMHOCTH

MPEANPUATUAN OTIpeiesieTcs o popMylie cpeaHeit apudMeTnaeckoi B3BEIICHHON

SX x f 4280
=f

CpeaHecnrcouHast YMCIEHHOCTh PAOOTHHKOB X = =142,7 9er.

Pacuer mnoxkaszan, 4Tto B CpeaHEM N0 BCEW COBOKYITHOCTH HPEANPUITHI
CpPEeIHECTIMCOYHAsT YHMCICHHOCTh pabOTHHUKOB cocTaBujia 142,7 denoBEeK Ha OIHO
npeAnpusiTUe.

Jlns pacyeta MOALI B HHTEPBAJIBHOM PSAy paclpenesieHusl OmpeaesieTcs
MOJaJIbHBIA HHTEpPBa] IO HamOojblnei yacrore. Hambombimas wacrora f = 12,
IIOATOMY MOJAJIBHBIM SABJISIETCA NMEepBbIM HHTEPBA «OT 20 ven. 1o 100 yen.»

Mona M, = X, +ix : ol =20+80x 12-0 =84 4elL
(fu =, )+ (fy =Ty ) (12-0)+(12-9)

Pacuer mokazas, 4To HanboJIbIIIEee YUCIIO MPEANPHUITHI JAHHOW COBOKYITHOCTH

MMEET YUCIIEHHOCTh pA0OTHUKOB 84 YEJIOBEK.
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Jlns pacuera MenMaHbl B MHTEPBAJIBHOM Psy PACHPEACIICHUS ONPEACIISIETCS
MEAMAHHBII HMHTEpPBAJ IO CyMME€ HAKOIUIEHHBIX 4acTOT. OO0BEM COBOKYMHOCTH:

2f =30. IlomoBuHa oOBeMa coBokymHocTh: 1/2%f =30/2=15. CnenoBaTenbHO,

niepBasi HAaKOIIJICHHAsl 4YaCTOTa, MPEBBIIAIOIIAs TOJIOBUHY 00beMa COBOKYITHOCTH, 3TO
S, = 21. TlosToMy MeauaHHBIM sIBIIsieTCS BTOpoil mHTEepBan «oT 100 yen. mo 180

qcCIL». CJ'ICI[OBaTGJII)HO, MCIMaHa paBHa

1/2%f =S -
Menuana M, = X, +i><f—’v|e:100+80x¥=126,7‘-leﬂ.

M

e

Pacuer moxasan, 4To NOJOBMHA NMPEANPHUATAN TaHHOW COBOKYIHOCTHM HWMEET
CPEIHECIMCOYHYIO YMCIEHHOCTh pPa0OTHUKOB MeHblle 126,7 uenoBek, a BTopas
MOJIOBUHA MPEANPUATHIA — OoJb1Ie 126,7 yenoBek.

Paszmax Bapuammm : R=X,,, —X,;, =340—-20=320ye.

Pacuer mokazas, 4YTO pa3HHMIA MEXIy HauOOJbIIEH W HaWMEHbIIEH
CPEIHECTIMCOYHON YMCIEHHOCThIO pAaOOTHUKOB NPEANPUATUN TaHHOW COBOKYITHOCTHU

cocraBiiaeT 320 yeoBeK.

CpenHee TMHENHOE OTKIIOHEHUE:

IIX = X|x f
I:‘ ‘ :2035'4:67,7‘{&1.

>f

Pacuer mokazan, 4To CpeJHECHTUCOYHAS YUCICHHOCTh PAOOTHUKOB KaXKIIOTO
OpEANpUsTAS JAHHOW COBOKYIHOCTH OTKJIOHSETCSI B CpPEIHEM OT 0OIei
CPEAHECTMCOYHON YMCIICHHOCTHU B Ty WIH JAPYTYIO0 CTOPOHY Ha 67,74€I0BEK.

S(X-X)?xf 210987,0

=70329.
=f 30

ucnepcust: o =

CpenHee KBaJipaTHUECKOE OTKIIOHCHUE: o =+/0” =4/7032,9 =83,9 yell.

Pacuer mokazain, 4ToO CpeJHECHUCOYHAs YUCICHHOCTh PAOOTHUKOB KaXKIIOTO
MPEANPUATHS JAHHOW COBOKYITHOCTH OTKJIOHSETCS OT OOIICH CpeaHel YMCICHHOCTH
pabOTHUKOB MO COBOKYITHOCTH B Ty WJIM JPYTyl0 CTOPOHY B cpeaHem Ha 83,9

YCJIIOBCK.

Kos(uImenT Bapuamum: v = % x100 = iﬁ x100 =58,8%.
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Pacyer moxazan, 4TO CpegHECHHMCOYHAs YHCIEHHOCTh PaOOTHHUKOB KaXKIOTO
NPEANPUATHS JAHHOW COBOKYITHOCTH OTKJIOHSIETCSA OT OOIIEH CpeIHEe YMCIEHHOCTU

PabOTHUKOB MO COBOKYITHOCTH B Ty WJIH JIPYTYIO CTOPOHY B cpeaHeM Ha 58,8%.
[Tockonbky, ko3(hduumeHT Bapuanuu npesbimaer 33%, cienoBaTeNbHO,
U3y4aeMyl0 COBOKYMHOCTb MPEANPUATAA MOXKHO CUHMTATh HEOJHOPOJHON TIO
CPEIHECIIUCOYHOW  YHMCIEHHOCTH  pAa0OTHUKOB, TPU3HAK  MOXKHO  CUUTATh
BapbUPYIOMIMM CHJIBHO, TIO9TOMY pPACCUYMTAHHYIO CPEAHIOI0 MOXXHO CYHTATh

HETUIIMYHOU U He,HOCTOBepHOﬁ XapaKTepPICTHKOfI ,HaHHOﬁ COBOKYIIHOCTH.

4.5 Bapuanus CcrpynndpoBaHHBIX JaHHBIX. BuIbI nucriepcuil, MpaBWIO UX

CIIOKCHUA

Bapuanusa crpynnupoBaHHBIX JAaHHBIX XapaKTEpU3YETCs  CIEAYIOINMHU
BUJIAMH Bapualluil U TUCTICPCHIA:

1. O6mas Bapuaiys — oo1Ias JUCIEPCHsl.

2. MexrpyniioBasi Bapualus — MEXKITPyIIOBast TUCTIEPCHS.

3. BHyTpurpynmnosas Bapuauus — BHyTPUTPYIIIOBAsk JUCIIEPCHUSL.

OO6mras gucnepcusi XapakTepU3yeT BapHaIMIo MpU3HAKA TOJ BIUSHUEM BCEX,
o0ycioBIuBaroMX ee (aKTOPOB U OMpeenseTcs no Gopmyse

Rp0.e - X)*x f,
>f,

, (41)

rae X — MHAMBHIyadbHOE 3HAUYEHUE MMPU3HAKA,

X - cpelHee 3HauYCHHE MMPU3HAKA 10 COBOKYITHOCTH;

f; - gacrora.

MexrpymnmoBasi AMCIIEPCHS XapaKTEPH3yeT CHCTEMATHUYECKYI0 BapHaIlHi0 —
pa3ianuns B BEIMYMHE NMPU3HAKA, BOSHHUKAIOIIME IO BIMSHHEM IMpH3HaKa-(paxTopa,
IIOJIO)KEHHOTO B OCHOBY I'PYIIIHPOBKH U OIPEACIIIETCS M0 GOpMYyIIe

= oo
52:Z(Xi X)) xn, | (42)
N,
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rae X, - TpyHnIoBbIC CPEIHUE,
Nj — YUCIEHHOCTh €AUHUIL B IPyIIIax.
Brytpurpynnosas aucnepcusi XapakKTepHU3yeT CIy4alHyH0 BapUalui0 — 4acThb
BapHally, BO3ZHUKAIOLIYIO IMOJ BIUSHUEM OCTATOYHBIX HEYUYTCHHBIX (CIy4ailHbIX)
¢dakTOpoB, KOTOpass HE 3aBHCHT OT BIUSHHUSA TPYNIHUPOBOYHOTO TMPHU3HAKA U

ornpenensercs no popmyie

5 = (X, - X)* xn, .

i >n.

(43)

BHYTpurpynmoBsix aucrepcuii, Kak MpaBUiIO, HECKOJBKO (B 3aBHCHMOCTH OT
YKCJIa TPYII ), TOATOMY OIPEACNISICTCS] CPEIHSSI U3 BHYTPUTPYIIIIOBBIX JUCTIEPCHUI TIO
dbopmyie

o’ xn,
5 =2 (44)

i
CymiecTByeT 3aKOH, KOTOPBIM CBA3BIBAET BCE TPU BUAA JUCIIEPCHM, KOTOPBIN
HA3bIBACTCS MPABWJIOM CJIOXKEHUS (pa3jioKeHMs) NUCIIEPCUM U 3aKJII0YaeTCs B TOM,
yTOo O0OlIasg AWCHepCHs paBHA CYMME W3 BHYTPUIPYIIOBBIX M MEXKIPYIIIOBBIX
JTUCIIEPCUN
ol =5 +6. (45)
CornacHo npaBuTy CIOXEHHS AUCIIEPCH, 001ast JUCTIepCusi, BO3ZHUKAIOIIAS M0]T
NeNCTBUEM BceX (PaKTOPOB, paBHA CyMME JIMCIIEPCUU, BO3HUKAIOIIEH MO/ BIMSHUEM
npounx (PakKTOpOB U JUCHEPCHUHU, BO3HUKAIOIIEH MOJ BIUSHUEM TPYNIHUPOBOYHOIO
npusHaka. [IpaBuio cinoxxeHus (pa3ioxeHus) AUCTIEPCUIl TPUMEHSIETCS IPU pacyeTe
MoKa3zaTesied TEeCHOTBbl CBSI3M MO CrPYNNHUPOBAHHBIM JAHHBIM B JUCIEPCHOHHOM
aHanuse. llpu 3TOM omnpenesnsroTcs NMoKas3aTresd TECHOTBI CBA3U: 1) sMIMpHUYECKHiA
K03 PUIIMEHT 1eTepMUHALNY; 2) SMIIMPUYECKOE KOPPETAIMOHHOE OTHOIIICHHUE.
OMnupuueckuii KO3 (UIMEHT  JeTepMHHALMU  XapaKTepu3yeT  JOJIO0

MEXTPYITIOBOM TUCIIEPCUU B OOIIEH AUCTIEPCHH, U OTpeiessieTcs o Gpopmyiie

52
n'=—. (46)

(o)
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OMnupuueckuii  Ko3(p(GUIHUEHT AeTepMUHAIIMM TOKa3bIBaeT M0t (yAETbHBIN
Bec) o01el Bapraiuu, 00yCIOBICHHYIO TPYIIIUPOBOYHBIM MTPU3HAKOM.
OMIIUPUYECKOE KOPPETISUOHHOE OTHOIICHHUE XapaKTEpU3yeT CTENEHb BIUSHUS
TPYNNUPOBOYHOTO TMPU3HAKA HA BapUAIMIO PE3yJbTATHBHOTO TpPU3HAKA H

omnpezensercs no Gopmyne

=" =—=. (47)

OMIHUPUYECKOE KOPPEIALMOHHOE OTHOLIEHUE MPUHUMAET 3HAUYECHHS B MpEenax
ot 0 no 1. Ecn =0, TO rpynnupOBOYHBINA IPU3HAK HE BIMSAET HA PE3YJIbTATUBHBINA
IPU3HAK; €CJIM 77 =1, TO HA PE3yJbTATUBHBIN NPU3HAK OKA3bIBAECT BIUSHUE TOJBKO
IpyNIUPOBOYHBINA MPU3HAK, & BIUSHUE IPOUYUX OCTATOYHBIX (PAKTOPOB PaBHO HYJIIO.
CnepoBatenbHO, 4YeM OJMkKe 3HAYeHWE 7 K HYJIO, TEM CBSI3b MEXKIY
pPE3yJNbTATUBHBIM NPU3HAKOM U (DAKTOPHBIM MPU3HAKOM, IOJOKEHHBIM B OCHOBY
IpyNIUPOBKH, ciabee, U HA00OpOT, yeM OJMKe 3HAYEHUE 77 K €IUHHIIE, TEM CBS3b
MEXIy MPU3HAKaAMU CUIIbHEE.

[Ipumep nUCIEpCHOHHOTO aHAK3A.
JIUCIIEpCUOHHBI  aHalIM3  IPOBOAWUTCA HA  OCHOBAaHMM  PE3YyJbTaTOB

CTaTUCTHYECKOU TPYIITUPOBKHU, TIOCTPOCHHOM B TJaBe 5 (Tadi. 9).

Tabmuia 9
XapakTepuCTHUKA IPYyNIT
WuTepBainel no kauectBy | Uucno xo3siictB B | CpenHsst OannpHas Cpennsist ypoxaifHOCThb
10YB, OaJLIbI rpymnmne OlIeHKa N0YB, 0aJlI OBOIIIEH, T/Ta
Ho 65 8 50,25 13,19
65—-75 3 71,00 17,13
75-85 4 80,75 20,27
85-95 5 89,80 26,66
Bcero u B cpeieM 1o 20 69,35 18,50
COBOKYITHOCTH

AHanuTHuecKas rpynmnupoBka (IOCTPOCHHAs B TilaBe 6) mokasajia, 4To MEXy
CpelnHel OaJTLHOM OIEHKOW TOYB U CpeHEN YpOKalHOCTBIO OBOIIECH HA0II0MaeTCs
npsiMasi 3aBUCUMOCTb, TO €CTh, IIPU YBEIIMYEHUU CpeHEN Oa/NIbHON OIEHKH MOYB OT

IIEPBOU K YETBEPTOM I'PYIIE, CPEAHASA YPOKANHOCTD OBOILEH TaKXKE YBEINUUBACTCS.
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JIJis pacueTa MEXTpyIIIOBOW JUCIIEPCHH CTPOUTCS BCrioMorareibHas Tabmuma 10.
Taomuma 10

Pacuer MexrpynmnoBou gucnepcumn

WNHuTepBansl 110 Yucino xo3siictB B | CpenHss ypoxkaitHOCTh | v-y | (V-V)* | (V=-V)*x f
Ka4yeCcTBY IMOYB, rpymie, f oBollEeH, T/Ta, Y
OaJLIBI
Jlo 65 8 13,19 -5,31 | 28,20 225,60
65— 75 3 17,13 -1,37 | 18,77 56,31
75 -85 4 20,27 1,77 | 3,13 12,52
85-95 5 26,66 8,16 | 66,58 332,90
B cpennem o 20 18,50 - - 627,33
COBOKYITHOCTH

Mexrpynnosas JUCTIEPCHS ONpEEIACTCS 1o bopmyie 42:

2V, -V,)*xf_627,33
_ = = 22090

52

=3137.

OO6miass aucnepcus B JAHHOM CJydae ONpeAessieTCs MO HWHANBUIYaTbHBIM

3HAYCHUSAM MpU3HAKa 10 popMyJie

, TV?

n _(V)Z! (50)

(o}

— X 374,0
rne V= v =—"=18,7 1/ra.
n 20

Jlns onpenenienust oOuen TUCIepCcun CTPOUTCS BCrioMorartesibHast Tadiuna 11.

Tabmuma 11
Pacuer oOweit aucnepcuu
Ne ri/m vy y? Ne ri/m vy y?
1 16,0 256,0 11 18,0 324,0
2 18,0 324,0 12 21,5 462,25
3 15,0 225,0 13 23,0 529,0
4 12,0 1440 14 22,0 484.0
5 23,0 529,0 15 16,0 256,0
6 20,0 400,0 16 18,0 324,0
7 9,0 81,0 17 29,0 841,0
8 13,0 169,0 18 13,0 169,0
9 31,5 992,25 19 14,0 196,0
10 14,0 196,0 20 28,0 784,0
Hroro - - - 374,0 7685,5

O6uiast gucnepenst: o = %(5)3,5 —(18,7)* =384,275—-2349,69 = 34,585.
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Kosdouuument  gerepmunanmu  ompeaensercs mo  dopmyne  46:

5% _ 3137
2= =—"—-=0,907 ,1%).
7 o’ 34,585 (90.7%)

Kosdhdumment gerepmumHanmmm  mokassiBaer, uro 90,7%  Bapuanum
YpOXKaWHOCTH OBOIIEH 00YCIOBICHO U3MEHEHUEM KauecTBa MOYB, a OcTalbHbIE 9,3%
Bapuallid ypOKAHOCTH OBOIIEH OOYCJIOBJICHBI HW3MEHEHHEM OCTATOYHBIX,
HEYUYTCHHBIX B IAHHOM cly4dae (akTOpOB.

OMIHUPUYECKOE KOPPETSIIMOHHOE OTHOIIICHUE OTpeesnsiercs no ¢popmysne 47:

1 =+/0,907 =0,9524.

3MHI/IpI/I‘IeCKO€ KOPPCILIONMOHHOC OTHOIICHUC IIOKA3bIBACT, YTO MCKIAY
ypo}l(aﬁHOCTBIO OBOHICI>’I Hn Ka4CCTBOM IIOYB Ha6J'II-O,HaeTC$I CHJIbBHas CBiA3b, TaK KakK
SHAYCHUC SMITMPUYICCKOTO KOPPCIIIIUOHHOTO HpI/I6J'II/I)KCHO K CIUHHUIIC.

BuyTpurpynnoBasi Aucnepcus ONpenenserca IO MPaBUILy  CIOXKEHUs
(pasnoxenus) aucnepcuit (43): &° = o —6° = 34,585 31,37 = 3,215.
CoracHo paBUILy CIOXKEHUS (Pa3I0KEHUS) AUCHIEPCHIA, TOTYUUM:
o’ =5 +6° =3215+31,37 =34,585.

IIpu 3TOM, €cnu BbIpa3uTh 3HAUEHUSI TUCIIEPCUN B OTHOCUTEIBHBIX BEIUYMHAX
— TMPONEHTax, NpPHUHAB 3HaueHue oobmer aucnepcuun 3a 100%, mnomydum:
o? =5 +6% =(3,215+34,585x100) + (31,37 + 34,585 x 100) = 9,29% + 90,71% = 100%
Pacuer mokasan, 4To Ha BIHMSHUE CHUCTEMAaTHYECKOTO (OCHOBHOTO) ¢akrtopa,
IIOJIO)KEHHOTO B OCHOBY TPYIIIMPOBKM — KayecTtBa MoyB, npuxomurcs 90,71%
BapHallUM PE3yJbTAaTUBHOTO MPU3HAKA — YPOXKAWMHOCTHM OBOLICH. A Ha BIIMSHUE
OCTAaTOYHBIX, HEYYTEHHBIX B JAHHOM ciydae (paktopoB npuxoautcs 9,29% papuanuu
pPE3yNbTATUBHOTO NpPH3HAKa — YpOKalHOCTH oBolel. ClenoBaTeabHO, BIHSHHUE

CHUCTCMATHUYCCKOTI'O (1)3KTOpa CYHICCTBCHHO.
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5 CBOJAKA U I'PYIIIMPOBKA CTATUCTUYECKUX JAHHBIX

5.1 CymHOCTb, BUABI U MPaBUIa NOCTPOCHHUS CTATUCTUYECKOU CBOJIKU

Ha nepBoii craguu CTaTUCTUYECKOTO MCCIEAOBAaHUSA B  pE3YyJIbTATE
CTATUCTUYECKOTO HAONIOJCHUS TMOJY4YaloT MaTepualbl, KOTOpbIE COAEpKaT
uHQOpPMAIIMI0O O KaXIOM OTHENbHON eJUHUIIE H3y4aeMOW CTaTHCTHYECKOM
COBOKYITHOCTH.

3ajaul CTAaTUCTUKM HAa BTOPOM CTaJuU CTATUCTHYECKOTO HCCIIETOBAHMS
cieayromme: 1)  ymopsaoudTh Marepuaibl  CTaTUCTHYCCKOrO  HAOJIOACHUS;
2)CUCTEMATU3UPOBATh TOJYYCHHBIE XAPAKTEPUCTUKU EIUHUI] CTATUCTUUYECKOU
COBOKYIHOCTH; 3) JaTh CBOJHYIO XapaKTePUCTUKY BCEH CTaTHCTHYCCKOM
COBOKYIHOCTHU U OTJIEIBHBIX €€ YacTel Mpy MOMOIIM 0000IIAOIINX CTATUCTUYECKUX
ITOKA3aTEeJIEH.

VYKkazaHHble 3a/ladyd BBIMOJHSIOTCA IPU MOMOIIM CTATUCTHYECKON CBOJIKH.
CrnenmoBaresibHO, CTaTUCTUYECKasi CBOJAKA — 3TO BTOpas CTaAusl CTATUCTUYECKOTO
WCCIIEIOBAaHUs, B IIPOLECCE KOTOPOM IEPBUYHBIA CTATUCTUYECKUUA MaTepUall
o0o01aercs, o0pa3ysi CTATUCTUYECKHUE COBOKYITHOCTH, KOTOPBIE XapaKTEPHU3YIOTCS
UTOTOBBIMHU CBOJAHBIMU MTOKA3aTEISIMH.

Ha cragum cratucTM4ecKoM CBOJAKM  OCYIIECTBISIETCA  MEPEXOT  OT
XapaKTePUCTUKU KaKJIOW OTIEIbHOM €IMHUIIBI COBOKYIMHOCTH K XapaKTEPUCTUKE
IPYII U COBOKYITHOCTU B IIEJIOM, TO €CTh — OT XapaKTEPUCTUKU WHIUBUIYaJTIbHBIX
3HAQUEHUN BapbUPYIOMIETO MNpPH3HAKA Y OTICIBHBIX EOUHUIl K XapaKTEepPUCTUKE
00111eT0 X MPOSIBJICHUSI B Macce.

Cratuctuueckass CBOJIKA  pas3lelisieTcsi Ha BHUIBl 1O  CIEAYIOIINM
KJIaCCU(DUKAITMOHHBIM TPU3HAKAM: TIO0 TJIyOMHE 00paboTKH MarepuanoB; 1mo ¢opme

00paboTku Marepuaios. (puc. 19).
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CratucTuueckast CBOAKa

ITo rmyOuHe 00pabOTKHU MaTEepHAIOB

ITo hopme 06paboTKH MaTepruaaIoB

A 4

IMpocTasn -

MOJCYET TPYIIOBBIX |
UTOTOBLIX ITOKa3aTenei

9TO CTAaTUCTHYECKas
CBOJIKA B Y3KOM CMbICTe. Bkirrouaet:
001X

CIOKHAsE - DTO CTaTUCTHYECKas
CBOJIKA B IIMPOKOM  CMBEICIIEC.
Bxirouaer: a) cucTeMaTH3aIUio
MaTepUajoB CTATHCTHYECKOTO
HaOJIIOICHNS;

0) pasneneHue n3y4aemMoit
COBOKYITHOCTHU Ha TPYIIIIbI,

B) XapaKTCPUCTHKY TOJIyUECHHBIX

rpynn  cUCTeMOM  0000maronmx
ToKa3aTeJiei;
I) TMOJCYET  COOTBETCTBYIOIINX

TPYIIOBBIX M OOIIMX HWTOTOBBIX
MoKazarTeJiei;

N) TPEIACTaBICHUE PEe3yJbTAaTOB
CTaTUCTHYCCKON CBOAKH B BHUJIE

A 4

JACUCHTPAIN30BaHHAS — 3TO CTATUCTUYCCKAA

CBOJIKQ, npu KOTOPOA obpaboTka
MaTepuasoB MIPOU3BOIUTCS
II0CJIE1I0BATEIbHBIMU JTanaMu (npu

00pabOTKE CTATUCTMYECKOW OTYETHOCTH —
OTYEThl MPEANPHUATUN CBOIATCS Ha ypPOBHE
TEPPUTOPUATIBHBIX OPraHOB CTATUCTUYECKOM
CILyXOBlI, UTOTH 1o cyObeKTam
npenoctaBisitorcss B Poccrar, rue
ONpEAEIAIOTCA CBOJHBIE IIOKa3aTeNd 110
CTpaHE B IICJIOM)

CTaTHCTHYECKUX Ta0JINI "

rpauKoB
MEXaHW3UPOBAaHHAS — 3TO CTATHCTUYCCKAs
CBOJKA, IpU  KOTOpo  oOpaboTka
MaTepuaioB OCYIIECTBIISIECTCSA c

> MPUMEHEHHEM MPUKIATHBIX  MPOTpamMm
OBM u JIOKanbHBIX BBIYHCIUTEIBHBIX
ceren - JIBC (moxer BKIIOYaTh H
JCTICHTPATM30BAHHYIO, u
IEHTPATH30BAHHYIO )
Pucynox 19 — Buasl cratuctuueckon CBOAKA
Craructuueckas CBOJKa COCTOMT M3 ABYX OJIEMCHTOB: IIOJJICKAIIICC

A 4

LEHTPaJIN30BaHHasl — 3TO CTAaTUCTHYECKas
CBOJKA, IIPU KOTOpPOM BECh NEPBUYHBIN

MaTrepuajl MOCTyHaeT B OAUH OpraH
CTaTUCTUYECKOU CITYKOBI, rae
nojBepraercss 00paboTKe OT Hauyana [0

KOoHIa (TIpu 00pabOTKE COIMOIIOTHYECKUX
OIPOCOB, CIICIHATBHBIX OOCIEIOBaHUN |

Apyrue)

CTaTUCTUYECKOM CBOJIKH; CKa3yeMOe CTaTUCTUIECKOUN CBOJIKH (Tab. 12).
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Tadomuma 12

CraTtucTrueckas CBOIKA

[Tonnexaree cTaTUCTUYECKON Cka3zyeMoe CTaTUCTUYECKOW CBOJAKUM — OTO IepeueHb
CBOJIKHU - 3TO MEPEUYCHb U3YYaeMbIX | MTOKa3aTesield, KOTOPBIMU OXapaKTepU30BaHbl H3ydaeMoe
SIBJIGHUH, TPYII U MOATPYII, HA | sIBJIeHHe, OOBEKT, Kaxjaas Trpynmna, M[OATpynna u

KOTOpBIE pa3zieieHa u3ydaemas COBOKYITHOCTb B II€JIOM, TO €CTh - MOJyIeXkaliee TaOJHIIbI,
COBOKYITHOCTH (10 TOPU3OHTAIM): | (TI0 BEPTUKAIIN)
CKazyemoe CKa3yeMoe | CKa3zyeMoe
0JIeKAIIEee
0JIeKAIIEe
MoJyIeXKaIIee

[IpoBemeHUIO CTATUCTHYECKON CBOJKH TPEAIISCTBYeT pa3paboTka ee
OporpaMMbl, KOTOpasi BKIOYaeT 1) BbIOOpP TIPYNIMPOBOYHBIX IPHU3HAKOB;
2) ompeneicHue Tmopsaka (GopmupoBaHus rpymnn; 3) pa3pabOTKy CHUCTEMBI
CTaTHCTUYCCKUX MMOKA3aTeNeH sl XapaKTePUCTHKH TPYIIT U COBOKYITHOCTH B IIEJIOM;
4) pa3pabOTKy CHCTEMBI MAaKETOB CTATUCTHUYCCKHX TaOJWIl JUISl TPEICTABICHUS

PE3YIILTATOB CTaTUCTUYCCKOMN CBOJIKH.

5.2 CymHOCT, W BUABI CTATUCTHUYECKOW TPynmupoBKU. CTaTHCTUYECKHE

KJIacCU(UKALIUU

IIpy  cratucThuueckor  CBOAKE B  IIMPOKOM  CMBICIE  MaTE€pUAIIBI
CTATUCTUYECKOTO HAOJIIOACHUS YMOPSAI0YMBAIOTCS, CUCTEMATU3UPYIOTCSI, HA OCHOBE
4ero oOpa3yloTCsi HOBBIE CTAaTUCTHYECKHUE COBOKYMHOCTH. OTAENbHBIE €TUHUIIBI
CTaTUCTUYECKOM COBOKYITHOCTH OOBEAMHSIOTCS B TPYNIBI MPU TOMOIIM METO/a
CTATUCTUYECKOUN IPYNIMUPOBKU. ITO MO3BOISAET CKATh UH(POPMAITUIO, TTOJTYYEHHYIO B
pe3ynbTare  CTAaTUCTUYECKOTO  HAOJIOJEHWS, HAa OCHOBE 4YEr0  BBIIBUTH
3aKOHOMEPHOCTHU PA3BUTHUS U3yHAEMOTO SIBJICHUS.

CrnenoBarenbHO, CTaTUCTUYECKass TCPYNNUPOBKA — 3TO  pa3feiiCHUE
CTaTHCTUYECKOM COBOKYIIHOCTM Ha OJHOPOJHBIE TPYIIbl II0 CYIIECTBEHHOMY

BapbUPYIOIIEMY [IPU3HAKY.
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CraTtucTuueckue  TPYNIUPOBKM  HMMEIOT  CIEAylolllee  3HAauYeHHEe B
CTaTUCTHUYECKUX HCCIEOBaHUSX: 1) pPacKphIBAIOT OOBEKTUBHOE COCTOSHHE
OOILECTBEHHBIX SIBJICHWI; 2) BBISABISIOT CYIICCTBEHHBIE YEPTHI M CBOWCTBA
U3y4aeMbIX OOIIECTBEHHBIX SBJICHUH; 3) HaloT HHGOPMAIMIO O Pa3MEPHOCTH
OTACNBHBIX TPYNI U COOTHOIIEHUH HMX B OOIIEH COBOKYIHOCTH; 4) BBISBIISIIOT
IPUYMHHO-CIICICTBEHHBIC CBS3H MEXIY W3y4aeMbIMU MOKA3aTeISIMU; 5) BBIIBIISIOT
BUJ] M HAaIIpaBJICHHUE B3aMMOCBS3H MEXKIY U3y4aeMbIMHU MOKa3aTeIMU.

CratucTudeckue TPYNIHUPOBKH MOAPA3JCIAIOTCS Ha BHUIBI 10 CIEAYIOIIUM

KJIaCCU(UKAITMOHHBIM Tpru3HaKaMm (puc. 20).

CratucTtudeckas rpynnupoBKa

el

ITo nenu u 3agayam ITo konmnuecTBy ITo nopsimky
MMOCTPOEHUSA rPYNIUPOBOYHBIX MPU3HAKOB MMOCTPOEHUS
—» Tunonornyeckas
[Ipocras [TepBuunas
> CrpykrypHas
KomOunanmonnas Bropuunas
—> AHanutnyeckas

Pucynox 20 — Busl cTaTUCTUYECKUX TPYITUPOBOK

OcHOBHBIE  3a7aud, pEIIAeMble IPU  I[OCTPOCHHH  CTATUCTUYECKUX
IPYNIIUPOBOK: 1) BBINEICHUE  COIMATBHO-DKOHOMUYECKMX THIIOB  SIBJICHHIA,
2) W3ydYeHWE COCTaBa M3y4yaeMoOro SIBIICHWS W W3MCHCHHH B €ro CTPYKTYpE;
3) BBIABJIICHHE B3aMMOCBSI3UM MEXKIy M3y4aeMbIMHM NpHU3HAKaMH. B cooTBeTcTBHH C
STUMHU  33Ja4yaMd  CTaTUCTUYECKHWE TPYNIUPOBKA  OBIBAIOT TpeX  BHUJOB:
TUTIOJIOTUYECKUE; CTPYKTYPHBIE; AaHATUTUYECKUE.

Tunonornueckas IPYNIIMPOBKA VCIIOJIB3YETCS JUISL paszeseHus
CTaTUCTUYECKOM COBOKYIMHOCTH Ha KA4€CTBEHHO OJHOPOJHBIC TPYyNNbl A
BBIJICJICHHSI OJTHOPOJHBIX COLHUAIBbHO-3KOHOMHYECKUX TUIIOB SIBJIEHUN (TPYIIMPOBKU

npeanpuatuid 1no ¢opMaM CcOOCTBEHHOCTH, TPYNIHUPOBKA MPEANPUATANA IO
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OpraHU3alMOHHO-TIPABOBON (POpMe XO34KCTBOBAHUS, T'PYNIHPOBKA HACETICHHS IO
COLIMAIBHOMY CTaTyCcy M Jp.). B OCHOBY THIIOJIOrMYECKON TIpYyNIHPOBKH, Kak
IPABUJIO, [TOJIOKEH KAUECTBEHHBIN IPYNIUPOBOYHBIN ITPU3HAK.

CTpykTypHas IpynIupOBKa XapakTEpU3yeT COCTAaB HM3y4aeMOIo SIBJICHUS H
CTPYKTYpHBIE€ CABUTY B Pa3BUTHHM SIBJICHUI U MPOIECCOB (pa3/ieieHNe HACEIEHUs 110
1OJIy, BO3PAacTy TpPYAOCIOCOOHOCTH, OOpa30BaHUIO U [Jp. C XapaKTEPUCTHKOU
VACIBHOTO Beca KaXJOW Ipynmbl B 0OOlIEM OO0OBEME COBOKYMHOCTH). B OCHOBY
CTPYKTYPHBIX TPYHNIIUPOBOK MOXET OBITh IOJIO)KEH KaK KAayeCTBEHHBIH, TaK U
KOJIMYECTBEHHBI TPYyNIUPOBOYHBIM Npu3Hak. [Ipu comocTaBieHUH CTPYKTYPHBIX
TPYIIIMPOBOK 3a psii MEPUOAOB OLIEHMBAIOTCA CTPYKTYpHBIE CIBUTM B COCTaBe
U3y4aeMOMl COBOKYITHOCTH 3a 3TOT IEPUOI.

AHanuTuyeckas IpylnIupOBKa UCIOJIb3YETCs ISl BBISIBICHHUS B3aUMOCBSI3U U
3aBUCHUMOCTH MEXAY SBICHUSMH WU DPA3IMYHBIMU UX MpHU3HAKaMU (3aBUCHMOCTb
YPOBHSI POXKIAEMOCTH OT YPOBHS JOXOJOB HACEJIEHUs, 3aBUCUMOCTb YpPOBHS
IIPOU3BOMTENILHOCTH TPpY/la paOOTHUKOB OT MX 3apabOTHOM miaTsl U Ap.). B ocHOBY
AHAIMTHUYECKOW  TPYNIUPOBKM, KAk IPaBWIO, IOJOXKEH  KOJIMYECTBEHHBIN
TPYIITAPOBOYHBIN MPU3HAK.

IIpy mNOCTPOCHMM AHAIWTUYECKOM TPYNIUPOBKM OCHOBHAs 3ajada — 3TO
IPaBWIBHOCTh BBIOOpa (PAKTOPHOrO TMpHU3HAKA M PEe3yJIbTaTUBHOIO TMpPHU3HAKA.
CylmecTByeT  HECKOJIBKO  BapHaHTOB  3aBHUCHMOCTei: 1)  mpu3Hak-(hakTop
KOJIMYECTBEHHBIN, TMPU3HAK-PE3yNbTaT KadeCTBEHHbINM (MpU3HAK-(paKTOp CTax
paboThl  (KOJMYECTBEHHBIM) BIMSET HA MPU3HAK-PE3yJbTaT KBAIU(PHUKALUIO
paboTHUKa (KAYeCTBEHHBIN)); 2) TpU3HAK-(PAKTOP KAYECTBCHHBIH, IMPU3HAK-
pe3ysibTaT  KOJWYECTBEHHBIM  (mpu3Hak-pakTop KBanudukaimus paOOTHUKOB
(Ka4eCTBEHHBII) BIMSET HAa NPHU3HAK-PE3YyIbTaT MNPOU3BOAUTEIBHOCTh TpYyHa
pabOTHUKOB (KOJMYECTBEHHBIN)); 3) mnpu3HaK-QakTOp H MPHU3HAK-PE3YJIbTAT
KaueCTBEHHbIE (MTPU3HAK-(AKTOP YpOBEHHh 00pa3oBaHMs (Ka4eCTBEHHBIN) BIUSET HA
NPU3HAK-PE3yJIbTaT KBATH(UKALNIO pPaOOTHUKOB (KA4eCTBEHHBIN)); 4) Npu3HaK-

dakTop u MPU3HAK-PE3YIbTAT KOJINYECTBEHHBIE (mpuzHaK-(haxkTop
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IPOU3BOAUTENFHOCTD TPyAa PAaOOTHUKOB (KOJIMUECTBEHHBIN) OKAa3bIBAECT BIUSHUE Ha
IpU3HAK-PE3YIbTAT 3apa0OTHYIO MIIATy PAOOTHUKOB (KOJMYECTBEHHBIN)).

[lo konmu4ecTBYy TPYNIUPOBOYHBIX MPU3HAKOB CTATHCTHUYECKHE T'PYNIUPOBKU
OBIBAIOT IBYX BUJIOB: IPOCTHIC; KOMOMHUPOBaHHBIC (KOMOMHAIIMOHHEIE).

[Ipoctast rpynnupoBKa CTPOUTCS MO OJHOMY TIPYIIIUPOBOYHOMY IPHU3HAKY,
MOJIOKEHHOMY B €€ OCHOBY. [Ipu 3TOM, cTatucTUyeckas COBOKYITHOCTh pa3eliaeTcs
Ha TIpynmel MO JAHHOMY TpYNIHPOBOYHOMY npu3Haky. KomOuHanmoHHas
IPYNIUPOBKA CTPOUTCS MO JABYM WJIM HECKOJBKUM TPYNIHUPOBOYHBIM MPHU3IHAKAM.
[Ipn 3TOM, CTaTHCTUYECKAas] COBOKYIHOCTh pa3JEiseTcs Ha TPYNNbl [0 NEPBOMY
TPYNIIMPOBOYHOMY MPHU3HAKY, KOTOpPHIE 3aT€M B CBOIO OUYEpEAb PAa3JENSIIOTCA Ha
HOATPYIIIBI IO BTOPOMY I'PYIIIIMPOBOYHOMY IPU3HAKY U T.J.

[To mopsAKy MOCTPOEHHUS CTATUCTUYECKUE TPYIIIUPOBKU OBIBAIOT JIBYX BHJIOB:
IIEPBUYHBIC; BTOPUYHBIE.

IlepBruHas — 3TO NMEPBOHAYAIBHO MOCTPOCHHAS TPYIIIMPOBKA 10 MaTEpHATIaM
CTaTUCTUYECKOr0 HaOmoneHus. BrTopuyHas — 53TO meperpynmnupoBKa paHee
CTPYHIIMPOBAHHBIX JAHHBIX, KOTOpas MPOU3BOJAUTCA JUIA JIyYIIEeH XapaKTEPUCTUKU
M3y4aeMoro SIBJICHUs, TU00 JJIsl IPUBEACHUS K COITIOCTABUMOMY BUY TPYNIIHUPOBOK C
pa3MYHBIMM HHTEpBaJlaMU C IEJbI0 WX CpaBHEHUs. BropuyHas rpymnmnupoBka
CTPOUTCS Ha OCHOBE MEPBUYHON TIPYNNHUPOBKU JBYMS CIOCOOaMH: a) CIOCOOOM
JI0JIEBOM MEpPEerpyninupoBKH — MEPEHOCOM YAacTU €JAMHMI] W3 OJHOW TpYIIbl B
Tpyryro; 0) crrocoboM npeodpazoBanus (YKpPYIMTHEHUS WM YMEHbIIIEHNS ) UHTEPBAJIOB
MIEPBUYHOM IPYIITHUPOBKHU.

OcoObIM BUAOM CTaTUCTUYECKOW TPYNIIUPOBKU SIBISIOTCS KiacCU(UKAIUU.
Knaccudukanus — 310 ycroilunBasi HOMEHKJIaTypa KJIacCOB U TPYII, KOTOpasi UMEET
byHIaMeHTaJIbHOE 3HaYEHUE ISl POBEJEHUS BCEX CTATUCTUUYECKUX padoT.

OcobeHHOCTH KJITacCU(PUKAUA B OTIMYUE OT CTATHCTHUYECKOW TPYNITHUPOBKH
CIIEyIOIKe. a) B OCHOBY KJacCH(UKAIMU TOJIO)KEH B OCHOBHOM Kau€CTBEHHBIN
npu3Hak; 0) Kiaccu@ukauus SBISIETCS Y3aKOHEHHBIM CTaHAApTOM, KOTOPBIN
YCTaHaBIIMBACTCSl OpPraHaMH T'OCYJapCTBEHHOW, BEIOMCTBEHHOM M MEXAYHApPOIHOU

CTATUCTUKHU; B) KiacCU(PUKAIMs SBISETCS HOPMATHUBOM U €IWHA IJisi JII0O0ro
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VCCJIEIOBAHMSI, HE3aBUCUMO OT LIEJIM €r0 IPOBEIECHUSI U OPraHOB €ro MPOBOISAIINX;
r) Kiaccuukamus yCToOMYMBa, TO €CTh OCTAae€TCi HEW3MEHHOW B TEUYCHHE
JUINTEJIBHOIO BPEMEHM, a MW3MEHEHMsT U JOIOJHEHUS B HEE BHOCITCS B
YCTaHOBJICHHOM NOpPsAKE OPUIIMaTbHBIMUA OpPTaHAMH CTaTUCTHYECKON CITY>KOBI.

Pa3HOBUIHOCTBIO aHAMTUYECKUX TPYHNIUPOBOK SIBISIOTCS KOPPEISALMOHHBIE
IPYNIUPOBKU U PSAJBI pacpeaesICHUsI.

KoppenduuonHele TrpynmupoBKH - 3TO pa3lel€HUE COBOKYNHOCTH Ha
OJTHOPOJIHbIE TPYIIIBl U MOATPYHIBI MO JIBYM WJIH HECKOJIBKUM B3aUMOCBS3aHHBIM
BapbUPYIOIIMM IpHu3HakaM. To ecThb KOppesUOHHAs T'PYHIUPOBKA MPEACTABISIET
co00l aHATUTHYECKYIO KOMOMHAIIMOHHYIO TPYIIITUPOBKY.

Panpl  pacnpeneneHuss - 3TO  TPYNIHMPOBKH, B  KOTOPBIX  I'PYIIIBI
OXapaKTEepPU30BaHbI OJIHUM NOKA3aTeJIeM — YUCJIOM €IMHHUIL B Tpynne (4acTOTOM) WK

yIEIbHBIM BECOM KaXKJIOM TPYIINbI BO BCEH M3y4aeMOil COBOKYITHOCTH (4aCTOCTHIO).

5.3 CrartucTudeckue paabl  pacClIpCACICHUA, HNX BHAbBI W  OCHOBHBIC

XapaKTCPUCTUKHU

CratucTrueckuil psl pacnpelereHuss — 3TO YHOPSJOYEHHOE PACHpEIEICHUE
€IMHUI] COBOKYITHOCTH 110 OIIPEIECIIEHHOMY BapbUPYIOIIEMY MPU3HAKY.

B 3aBUCMMOCTH OT NpH3HAKA, MOJOKEHHOIO B OCHOBY psiia paclpeleeHus,
OHHM OBIBAIOT JIBYX BUJIOB: aTPUOYTHUBHbBIC; BAPUALIUOHHBIE.

ATpuOYTUBHBIA pSiZl  paclpefeneHuss — 3TO P, TMOCTPOSHHBIA IO
KaueCTBEHHOMY IIPU3HAKY, KOTOPBIA XapaKTEPU3yET COCTAB COBOKYIHOCTH, TO €CTh
JOJIF0  OTHAENBHBIX Tpynm B 00meM 00beMe COBOKYMHOCTH (TpyHIUpOBKa
opennpusiTuii 1o ¢GopMe  COOCTBEHHOCTH,  OXapaKTepU30BaHHAs  YHCIOM
NPEANPUATANA KaXA0h (OPMBI COOCTBEHHOCTH M WX YHIEIBbHBIM BECOM B OOIICH
YUCJICHHOCTHU NIPEANPUATUI).

BapuannonHeli  psig pacnpenelneHus — 3TO P, IOCTPOCHHBIM 10

KOJIMYCCTBCHHOMY IIPU3HAKY.
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BapuanmonHbeil  psn pacnpenesieHuss COCTOMT M3 JABYX  DJIEMEHTOB:
1) BapuaHTBI — 3TO OT/AEIbHBIC 3HAYCHUS NPU3HAKA, KOTOPbIE OH NMPUHHMAET B
BapUAIIMOHHOM PSIIy; 2) Y4acTOTBHl — 3TO YHCJO CIUHHI[ COBOKYIHOCTH, MMEIOIINX
OJIMHAKOBOE 3HAYEHHE NMPU3HAKA, TO €CTh 3TO MOKA3aTellb, KOTOPBIA XapaKTEPU3yeT
YKMCJIO BCTPEY OJHOM M TOW K€ BapUaHThl B JAHHOM DAy pacnpezeneHus. Ecim
YaCTOTHI BbIpaXaroTCs B MpoLeHTax (%) K UTOTY, TO OHU Ha3bIBaIOTCS YaCTOCTSMH.

B 3aBucuMocTH OT Xapakrepa Bapuauuy IpU3HAKa BapUALMOHHBIC PsJIbI
pacnpeneneHuss  ObIBAIOT ~ TpeX  BHMJOB:  JMCKPETHBIM;  HMHTEPBaJIbHbIN,
PaHXXKUPOBAHHBIM.

JIMCKpETHBI ~ BapUMalMOHHBIA  psJ  PACHpEleTeHUs  XapaKTEpU3yeT
paclipelielieHre €IMHUL] COBOKYIIHOCTH IO MPU3HAKY, U3MEHSIOLIEMYCS IPEPBIBHO,
TO €CTh YEPE3 ONPENEIICHHOE YWCIO €IMHHUL. B TUCKpPETHOM psAly pacnpenciieHUs
3HAYCHUs] NMPU3HAKA BBIPAKAIOTCSA, KaK IMPaBWIO, LEIbIMU yuciaamu (Tadn. 13 Ha

OCHOBAHHWH JIaHHBIX TA0J1.7).

Tabnuma 13
Psin pacnipenenenust cemeit o ynciy aere (IMCKpPETHBIN)
Yucno nereit, yen. (Bapuanra), X KonmyectBo cemeii (yactora), f

1 3500
2 4000
3 1700
4 600
5 200

Bcero 10000

Just  rpaduyeckoro M300pakeHHs] JTUCKPETHOIO BApUALMOHHOTO  psa
UCTIONIB3YETCs CrieIU(pUIecKas Juarpamma - mojuros (puc. 21).

[lonmuron — 3TO JOMaHas JUHUS, OTPE3KU KOTOPOH COEOUHSIOT TOYKH C
KOOpAMHATAMU 3HaUY€HUN BapUaHT (FPYyHNIHPOBOYHOTO NpPU3HAKA) - OTKJIAIbIBAIOTCS

1mo ocu X u COOTBCTCTBYHOHIUX UM YACTOT — OTKJIAABIBAKOTCS 110 OCH V.
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5000 A
4000 -
3000 A
2000 A
1000 -

KOJIMYECTBO ceMel (dactorta), f

1 2 3 4 5

YUCIO AeTel (BapuaHTa), uen, X

Pucynok 21 - ITonuron pacnpeaeneHus: CeMei 1o Ynciy aeTeit

HNHTepBanbHbIi  BapMalMOHHBIA  PSAX  PACHpPEACICHUS  XapaKTEPU3YET
paclipeiesIeHre eIMHUL] COBOKYITHOCTH I10 IIPU3HAKY, U3MEHSIOIIEMYCS HEIIPEPBIBHO,
TO €CTh MPUHUMAIOIIEMY JIFOObIE 3HAUEHHSI B MpeJenax OMPEeAeSIEHHOTO MPOMEXKYTKA
(unTepBana). B wuHTepBanbHOM psAy pacnpelesieHuss 3HAueHUs IpHU3HaKa

BBIPAKAIOTCS JIFOOBIMU APOOHBIMHU YMCIIaMu (Ta0Jl. 14 Ha OCHOBE JaHHBIX Ta0II. 8).

Ta6nuna 14
PHII pacipcaciCHuAa HpGI[HpHHTI/Iﬁ 10 YU CJICHHOCTHU pa6OTHI/IKOB
CpenHecnucodHasl YMCIEHHOCTh PaOOTHUKOB Hucno npeanpusaThii,
OpeINpHUATHIA, Yell. (BapuaHThl) , X (uactothl), f
20-100 12
100-180 9
180-260 5
260-340 4
Hroro 30

WHTepBanbHBIA psA  paclpeneieHus Hn300paxkaeTcs Tpadudecku B BUIE
cienn(UIecKol auarpaMMmbl - TUCTOrpammbl (puc. 22). T'mctorpamma — 3T0
CTymeHuyatas (Urypa, COCTOSAIMIAs W3 MPSIMOYTOJBHHUKOB, OCHOBAHHMSIMH KOTOPBIX
SBJISFOTCS. BEJIMYMHBI WHTEPBAJOB (3HAUCHUS TPYNIUPOBOYHOTO TMPU3HAKA), -
OTKJIaJBIBAIOTCSI TI0 OCH X, a BBICOTAMH - COOTBETCTBYIOIIME YaCTOTHI —

OTKJIaJIBIBAIOTCS 1O OCH Y.
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15 1
10 m 20-100
neno . 1 [0 100-180
IPEANPUATUI
(wacrora), f 5 - [0 180-260
W 260-340
0 = T T T 1

WHTepBaiibl IO CPEeAHECIHCOYHON YHCICHHOCTH paOOTHHKOB,
yesl. (Bapuanra), X

Pucynok 22 - I'ucrorpamMmma pacnpeneneHus: NpeAnpUusTUii Mo CpeTHeCIUCOYHON

YUCJIEHHOCTU Pa0OTHUKOB

WNHTepBanbHbIl  psAl  paclpeiesieHusT MOXET MpeoOpa3oBBIBATBCS B

JVCKPETHBIM IMYTEM OIPENECICHUs] CEPENMH HWHTEPBAJIBHBIX 3HAYCHHM NpPHU3HAKa

(tabu. 15).

Tabnuna 15
PaCHpeI[CJIGHI/IC Hpe,[[HpI/IHTI/Iﬁ 10 Cpe,Z[HeCHHCOtIHOﬁ YUCJIICHHOCTH pa6OTHI/IKOB
CpenHecnucoyHasi YUCICHHOCTb Yuco npeanpusTui, CepenuHbl
pabOTHUKOB NPEIPHUITHN, YT (uactoThl), f WHTEPBAJIOB, YElL.
(BapuanThl), X (BapuanThl) , X
20-100 12 60
100-180 9 140
180-260 5 220
260-340 4 300
Hroro 30 -

B cootBeTcTBUU ¢ mpeoOpa3zoBaHWEM WHTEPBAIBHOTO Psifia paclpenesicHus: B
JMCKPETHBIM TUCTOTpaMMa MOXET TMpPeoOpa3oBLIBATHCS B MMOJUIOH IyTEM
COEAVMHEHUS JIOMAaHOW JIMHUEN TOUYEK IEPECECUCHUS 3HAUCHUN CEPEIMH NHTEPBAJIOB U
COOTBETCTBYIOIIUX UM YACTOT.

Kpome ykazaHHbIX rpaduuecKkux M300pakKeHUM, psiibl paclpeiesICHUs] MOTYT
HaTJISITHO M300pakaThCsl B BUJE KyMYJISITBI HAKOTUICHHBIX 4acToT. Kymymsita — 910

JJOMaHasd JIMHUA, OTPE3KHU KOTOpOﬁ COCIUHAIOT 3Ha4YCHUA BapHUaHT n
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COOTBETCTBYIOIIMX MM HAKOIUICHHBIX dYacToT (Tabn. 16). 3HayeHwWs BapwaHT

OTKJIAJBIBAFOTCS 110 OCH X, 3HAYCHHUS HAKOTUICHHBIX 9acTOT — 10 ocH Y (puc. 23).

Taomuna 16
PacueT HaKOIJIEHHBIX 4YaCTOT
Uucno nereit, uen. (Bapuanrta), | KomuuecTBo cemeil (uactoTa), KonunuecTBo cemeit
X f (HaKOIUIEHHBIE YaCTOTHI), S
1 3500 3500
2 4000 7500
3 1700 9200
4 600 9800
5 200 10000
Bcero 10000 -
%)
= 12000 -
35 ﬁ
=2 10000 A o —
Q
§ S 8000 -
§ ‘é 6000 -
Z £ 4000 -
5 = 2000 1
é O T T T T 1
jas]
e 1 2 3 4 5

UYucno nereit, yen. (Bapuanra), X

Pucynoxk 23 - Kymynsara pacnpeneneHus ceMei 1o 4uciy neren

PanxupoBaHHbIM PO paclpenesieHuss — ABJISAETCS  IMPOU3BOAHBIM  OT
JHUCKPETHOI'O WJIM UHTEPBAIIBHOTO PAIA pACTIPEACIICHHUS.

PanxupoBaHHbBI psifi pacnpeneneHuss — 3TO PsAld, B KOTOPOM €IUHUILIbI
PacroJIOKEHBI B TOPSAJIKE BO3PACTAHMS WM yOBIBaHUS TPYIIIUPOBOYHOTO MPHU3HAKA.
Harnsiqno  paHXKupoOBaHHBIM — psAll  pacmpenesieHuss Uu300pakaeTcs B BUJE
cnenuduyeckoi nuarpaMmbl - oruBbl ['anbToHa. OruBa 'agpToHA — 3TO TTOCTOSIHHO
BO3pacTatomias (yobIBaroIas) JJoMaHas JIMHUS, OTPE3KH KOTOPON COCTMHSAIOT HOMEpa
CIMHHUIL COBOKYITHOCTH W 3HAYCHHMS MPpU3HaKa (puc.26).

B BapuanmoHHBIX  psgax — pacnpencreHHsT  MOXKET  IPOCIIEKHUBATHCS

onpecaciacHHas 3aBUCUMOCTbL MCKIY HM3MCHCHHUSIMU 3HAYCHUM BapUaHT U 3HAUYCHUM
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YacTOT — 4YacTOTHl HM3MEHSIOTCS 3aKOHOMEPHO B COOTBETCTBUU C W3MEHEHHSIMH
3HAYCHWH BapuaHT. Takas 3aKOHOMEPHOCTh WM3MEHEHUS YacTO Ha3bIBACTCS
3aKOHOMEPHOCTBIO pacIpeIeICHHS.

BrIsiBiIeHHE 3aKOHOMEPHOCTH PACHpPEACICHHS SBISETCS OJHOW W3 OCHOBHBIX
3a7a4 MPH CTAaTUCTHYECKOM aHallM3€ psI0B pacrperaeneHus. UToObl BBHISBICHHE
3aKOHOMEPHOCTH OBLIO BO3MOJXKHO, HEOOXOJAMMO COOJIIOJICHUE  CIICAYIOIINX
TpeboBanwmii: 1) coOmoeHne OCTaTOYHO OOJIBIION YHMCIEHHOCTH CTAaTHCTHYECKHUX
COBOKYITHOCTEH; 2) OmNpeleieHre ONTUMAajIbHOTO YHCIAa TPYNN W BEJIHYUH
WHTEPBAJIOB, TPHU KOTOPHIX OOJiee OTUYETIMBO NPOSBISICTCS CTATHCTUYECKAs
3aKOHOMEPHOCTb.

PaccMoTpeHHBIN paHee MOJIUTOH, HATJISIIHO M300paXkatoliii JUCKPETHBIN psij
pacrpeneneHusi, MOXXHO CYHTaTh SMITMPHUYECKOW KPUBOWM paclpe/ieCHUs, KOTOpas
oTpakaeT olliee M3MEHeHHEe IPU3HAKa MO BIUSHUEM BceX (PaKTOpoOB.

OMmnupuyeckas KpuBasi pacmpelesieHHs 3T0 — TpaduuecKkoe H300pakeHue
WU3MEHECHHS 4acTOT, (PYHKIIMOHATBHO CBSI3aHHOTO C M3MCHEHHEM 3HAYCHHI BapUaHT
BapHAIMOHHOTO Psijia, B BUJIE HETPEPHIBHOMN JIMHUY.

Teoperuveckass KpuBas pacHpeieiieHHss 3TO — HENpepbIBHAS JIMHUA,
OTpakaromiasi OOIIY0 3aKOHOMEPHOCTh JaHHOTO pacHpeAeNIeHHs, CKIIaIbIBAIOITYIOCS
I0JT BIUSHUEM CHCTEMaTH4YeCKoro (pakTopa, MpU MCKIFOYCHUN BIUSHUS CITydallHBIX
(ocTtaTouHbIX) PaKTOPOB.

KpuBble  pacmpeneneHds B~ CTaTUCTUKE  OBIBAIOT  JBYX  BHUJOB:

1) oAHOBEpUIMHHBIE — XapakTEpHbIE JUISI  OJHOPOAHBIX  CTaTHCTHYECKHUX
COBOKYITHOCTEH (cMMMETpHUYHBIE, YMEPEHHO CUMMETPHUYHBIE, KpaiHe
aCCUMETPUYHbIC); 2) MHOTOBEPIIMHHBIE — XapaKTEepHbIE i HEOJHOPOJHBIX

CTaTUCTUYECKUX COBOKYITHOCTEM.

B cratuctike aHANIM3UPYIOTCSA, KaK MPaBUIIO, OJHOPOAHBIE COBOKYITHOCTH.
[ToaTOMy, TIp MHOTOBEPIITMHHOCTH KPUBOM pacmpeiesieHus: He0OX0IMMO TIPOBECTU
MeperpyninupoBKY JaHHBIX € LIEJbIO BhIACICHUS 00JIe€ OJTHOPOIHBIX TPYIIIL.

[Ipy HOpmManbHOM  pacnpeicsieHuu (CUMMETPUYHOM  PacHpeiesieHUN)

HaOmroaercs: 1) paBeHCTBO 4acTOT JIFOOBIX JBYX BapHaHT, PaBHOOTCTOSIIMX B 00€
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CTOPOHBI OT LIEHTPA paclpeieieHNs; 2) paBEHCTBO CpeAHE apupMeTHuIeCcKoi, MOIbI
U ME/IUaHBbI.

OCHOBHBIMM  33JlauaMM  CTAaTUCTUKU TPU  aHaIU3€ 3aKOHOMEPHOCTH
pacmpesienieHusl SBISIOTCS: 1) OlleHKa OJHOPOJHOCTH XapakTepa pachpeesieHus
MyTeM pacuera MokaszaTelield Bapualuu; 2) onpeneneHue nokasareyieid aCiMMETPpUU U
IKcIIecca.

OTHOCHTEIBHBIN MTOKa3aTellb aCHMMETPHUH orpeaersieTcs mo popmyiie [19]

As = X —Mo (51)
o

15005

As = X —Me (52)
o}

rae X - cpenuss apupMeTHYECKas;
Mo - mMoja;
O - CpeAHee KBAIPATUYECKOE OTKIIOHEHHUE;
Me - MmenuaHa.
OTHOCHUTENBHBINA TTOKA3aTENh ACUMMETPUN MOXKET MIPUHUMATh MOJ0KUTEIBHOE
M OTpUIATENIbHOE 3HaueHue. Ecam AS HMeeT TMOJOXKUTEIbHBIM 3HAK, TO
pacrpeneneHue, 1o KOTOPOMY OH OIpPENENEH, SIBISETCS MPaBOCTOPOHHUM (MMEET
MIPaABOCTOPOHHIOI0 ACUMMETPUIO), TIPH 3TOM HAOIIOAAETCS CIIEIyIoIee HEPABEHCTBO
Mo > Me > X (53)
Ecnu AS uMeer oTpuLaTeNbHBIA 3HAK, TO paclpelieieHue, M0 KOTOPOMY OH
OTPEJICICH, SIBJIACTCS JICBOCTOPOHHUM (MMEET JICBOCTOPOHHIOI0 ACUMMETPHIO), TPU
ATOM HaOJIOIaeTCs CIEeAYIOIee HEPAaBEHCTBO
Mo < Me< X (54)
Jlns onipeniesieHuss aCHMMETPUM MOXKHO HMCII0JIb30BaTh YIPOILCHHYIO (PopMyTy
JIuanoepra [19]
As=P-50 (55)
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P — nons wim ynenbHbIM BEC BAapUAHT, 3HAYEHHE KOTOPBIX BBIIIE 3HAYCHHS
cpenHeir apudmeTrdeckoi, B OOIIeH YHCICHHOCTH BAapUaHT JAaHHOTO psaa
pacnpenenenus (%);
50 — mons wnM yAeNbHBIN BEC BapHWAHT, 3HAUYCHHWE KOTOPBHIX BHINIC 3HAYCHUS
cpenHei apuMeTUIeCKO B HOPMAIBHOM DSy pacipeiesieHusl.

3Ha4YeHUE OTHOCHUTEIIBHOI'O ITOKa3aTelIst ACUMMCTPHUHU HU3MCHJCTCA B IIPCACIIAX

ot 0 10 +;- 1. Ecniu AS > 0,5 (He3aBUCHMMO OT 3HaKa), TO ACUMMETPUIO B IAHHOM PSILy

pacrpejiesieHdss MOKHO cuuTaTh 3HauutenbHOM. Ecim AS < 0,25 (He3aBUCHMO OT

3HAaKa), TO ACHMMETPHIO B JAHHOM psALy pACOpPEIeiIeHUs] MOXHO CUHUTAaTh

HE3HAYUTEIHHOM.

I[J'ISI CUMMCTPHUYHBIX pacnpeneneHI/Iﬁ OIIPCACIIACTCA II0KAa3aTCJIb SKCHIECCa, I10

dbopmyie
E =% -3 (56)
O
Tne M, - ICHTPAIbHBIA MOMEHT Y€TBEPTOTO MOPSIKA;

rac

O - CpeIHEe KBaIpaTHIeCKOE OTKIOHCHHE.
ITo ynporennoi ¢popmyie Jlunbepra sxcrecc pases [19]

Ex =P -38,29 (57)
P — mons unwm yaenbHbBIN BEC BapUaHT, HAXOMSAIIUXCS B TPAHUIIAX OTKIIOHCHUS,
PaBHOTO TOJIOBUHE 3HAYCHHUS O OT 3HAUCHHUS CPEIHCH BEIUYHMHBI B Ty HIIA
JIPYTyI0 CTOPOHY B OOIIIEM YKCIIe BAPUAHT JTAHHOTO psiia pacnpenenenus (%);
38,29 - nmons wiaM yAENBbHBIH BEC BapUaHT, HAXOJANIUXCS B TpaHHUIAX
OTKJIOHCHHS, PABHOTO ITOJIOBHHE 3HAYCHHS 0 OT 3HAYCHUS CPEIHEH BEIMYHHBI
B Ty WIH JPYTYIO CTOPOHY B OOIIEM 4YHCIIC BapHaHT HOPMAIBHOTO psaa
pacnpenenenus (%).

3HaueHHe II0Ka3aTess 9KCIOECCa MOXCT IIPUHHUMATDL IIOJOXUTCIBHOC U

OTPULIATCIILHOC 3HAYCHUC. Ecmu Ek HUMECT ITOJIOKUTCIBHOC 3HAUYCHUEC, TO AAaHHOC

pacnpeneneHue MOXKHO CUMTaTh OCTpoBeplIMHHBIM. Eciin Ey nmeer otpunarensHoe

SHAYCHHUC, TO MJAHHOC pacCrIpCaAcIICHUC MOXHO CUHUTATh IIJIOCKOBCPIIMHHBIM. Ecmu

Ex= 0, To nanHO€ pacnpeneieHue MOKHO CUUTATh HOPMAJIbHBIM.
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5.4  llopsmok  HOCTpOEHHS ~ CTAaTUCTUYECKOM  TPYNIUPOBKH IO

KOJINYECTBEHHOMY MPU3HAKY

Crartuctuueckass TpYNIHPOBKA CTPOUTCSA IMOCIENI0BATEILHO B HECKOJIBKO
ATaIoB.

[lepBplii 3Tam  — BBHIOOP TIPYyNOUPOBOYHOrO  mpu3Haka. (OCHOBHOMU
0COOCHHOCTBIO JAHHOTO 3Tarla SIBIISIETCS] CTPOToe COOII0IeHUE TPEOOBAHUN K BEIOODY
IpyNIIMPOBOYHOTO IIPU3HAKA.

['pynnmupoBOYHBI NPU3HAK — 3TO CYLIECTBEHHBIM, BapbUPYIOUIUMN IPU3HAK,
ITOJIO’KEHHBIA B OCHOBY I'PYIIIIUPOBKH.

I'pynnmupoBOYHBIN IpU3HAK SABIAETCS OCHOBAHMEM TIPYIIIMPOBKA U OT
MPaBUIBHOCTH €r0 BBIOOpA 3aBUCUT MPABUIILHOCTh TOCTPOEHUS BCEM TPYNITUPOBKYU B
L[€JIOM U JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHU.

[ToaTomMy BBIOOp TpyNNMPOBOYHOTO MPU3HAKA JOKEH OCYLIECTBIATHCS Ha
OCHOBE BBITIOJIHEHUS CIIEYIOIIUNX TPEOOBAHMIA:

1) rpynnupoBOYHBIM MPU3HAK JOJDKEH COOTBETCTBOBATH LEIM M 3aJayam
TPYIITUPOBKY;

2) TrpyIIUPOBOYHBIA MpPHU3HAK JOJDKEH OBITh CYIIECTBEHHBIM, TO €CTb
OTpPa)kaTb OCHOBHBIE YEPThI U3y4aEMOTI'0O SBJICHUS;

3) TpYyNIUpPOBOYHBIA NPU3HAK JOJHKCH MPHUCYTCTBOBATh Y KAXKIOW CIUHHIIBI
M3y4aeMOU COBOKYITHOCTH;

4) rpynnupoBOYHBIN NPU3HAK JOJKEH UMEET JOCTATOUYHYIO BApUALIHIO.

['pynnupoBOYHBIE TpPU3HAKH, TIOJOKEHHBIE B  OCHOBY TIPYIIIHPOBKHU
NOJIpa3AesisiioTCs Ha BUBI IO CIAEAYIONINM KJIacCU(UKAIIMOHHBIM MTPU3HAKAM:

1) popme BeIpaskeHus;

2) XapakTepy OTpa)KCHUS TaHHBIX;

3) xapakTepy KoJIeOJIeMOCTH;

4) poyii BO B3aMMOCBSI3U M3y4aeMbIX sBJICHUN (puc. 24).



['pynnupoBoyHbIe TPU3HAKU

‘”\

A

ITo popme ITo xapakrepy ITo xapakrepy 1o ponu BO
BBIPAXKEHUS OTpaXEHUs TaHHBIX BapHaluu B3aUMOCBS3HU
M3y4YaeMbIX SIBJICHUI
aTpuOyTHBHBIC JIMCKPETHBIC - aIIbTePHATHBHbBIC (baxTopHbIe -
(KayeCTBEHHBIC) NPU3HAKY, - NPU3HAKH, NPU3HAKU, KOTOPBIE
— TpU3HAKU, HE 3HAYCHUSI KOTOPBIX 3HaUCHHE OKa3bIBAIOT
.| HMerome | | M3MCHSIOTCS KOTOpPBIX  JHOO BIIMSTHHE Ha
YHCIIOBOTO HpPEPHIBHO u €CTh Y CIUHUIIBI pe3ysbTar
BBIPDXKEHUS U HE BBIPAXKAIOTCS COBOKYITHOCTH,
U3MEPSIOLIHECS ETBIMH YUCIIaMU 100 ero HeT
BEJIMYMHOI pe3yJIbTaTUBHBIC —
HPU3HAKHY,
WHTEpBaJbHBIE  — UMEIOIIIE KOTOpBIE
KOJIMICCTBCHHBIC MIPU3HAKH, MHOYXECTBO HaxOoJATCs o
- NpPU3HAKA N
P ’ 3Ha4YCHMA KOTOPbIX 3HAYCHUIM - BIIUSIHUEM JIPYTUX
TPHHHMAOTIHC H3MCHAIOTCA HPU3HAKH, TIPU3HAKOB
- PasIHIHBIC HENPEPBIBHO u IPYHAMAIOLHE
»| 1HCIIOBBIC > BbIpakaroTCA  Kak MHOYKECTRO >
XapaKTePUCTUKH NemBIMH, TaK ® SHAYCHI y
y OTZAENBHBIX JPOGHBIMHU S ——
CAMHHAIL YUCIIAMUA ITMHHLL
COBOKYITHOCTH COBOK
YIHOCTH

Pucynox 24 — Bujpl rpynnmupoBOYHBIX TPU3HAKOB

Bropoii aTam - mocTpoeHne CTaTUCTUIECKOTo psijia pacnpeaeacHusi. OCHOBHOM
OCOOCHHOCTBIO JIAHHOTO JTama SIBISETCS TO, YTO PACHpE/CICHUE CIAMHUII
COBOKYITHOCTH Ha TPYMITbI TI0 KOJIMYSCTBCHHOMY MPU3HAKY, KaK MPaBHUJIO, CBA3aHO C
MOCTPOCHUEM UHTEPBAIBHOTO Psi/ia PaclpeeICHuUS.

JIns  TOCTpOCHUWS WHTEPBAJBHOTO psAa  pachpeielicHus Heo0X0aAuMo
OIPECITUTD

1) ymucio rpynmi;

2) BEIMYMHY HHTEPBAIA;

3) TpaHHUIIbI TPYIIIT;

4) 4KCII0 SAUHUI] B TPYIINaXx.
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Yucno rpynm, HA KOTOPHIE NEIUTCS M3ydaeMas COBOKYIHOCTb, 3aBHUCHUT OT
IByX (akTOpoB: a) OT pa3Maxa Bapualudd, TO €CTh OT Pa3HHULBI MEXIY
MaKCUMaJbHBIM ¥ MHHUMAJIbHBIM 3HAYCHHUSMH TPYNIHUPOBOYHOTO IPHU3HAKA.
3aBUCHUMOCTH CJeIyIomIas: 4YeM OoJbliie pa3Max Bapualldd, TEM Ha OOJbIIEe YMCIIO
TPyl MOXHO TMOACTUTh HM3y4aeMyl0 COBOKYIHOCTh; 0) OT oO0beMa H3ydaeMoi
COBOKYITHOCTH, TO €CTh OT 4HCIa eIUHUI], COCTaBISIONINX COBOKYITHOCTb.
3aBUCHMOCTh CIEAYIOIIas: 4eM OOoJbIle 00beM COBOKYIMHOCTH, TeM Ha OoJbIlee
YHCIIO TPYII MOXHO €€ pa3/IeITh.

IIpu onpexneneHuu uuciaa rpynn HEOOXOAUMO COOJIIOAATh CIEAYIOUIUE
TpeOOBaHMUS:

1) kaxaas Tpymmna JTOJKHA XapaKTepu30BaTh OAHOPOIHBIC THIIBI SBJICHHUH, TO
€CTh He JOITyCKAETCs PE3KUX PAa3IMYuil TPYIITUPOBOYHOTO IPU3HAKA BHYTPH TPYIIIL;

2) B pe3yibTare CTaTUCTHYECKON TPYNIHPOBKU JOJDKHO MOJTY4aThCs
JIOCTaTOYHO OOIbIIOe 4YMCIO rpymn (He MEHee Tpex Tpymim) Uil oOecredeHus
BO3MO>KHOCTH BBISIBIICHUS 3aKOHOMEPHOCTH PA3BUTHUS U3y4aeMOTO SIBICHUS;

3) 4MCIIO eIUHHUI] B TPYIIAX JOJKHO OBITh JOCTATOYHO OOJIBIINM (HE MEHee
TpeX €IWHUI]) [UIsl COONIOJIEHUS TMPUHIUMIA MAacCOBOCTH CTaTHCTUYECKOM
COBOKYITHOCTH.

Yucno rpynn B JOCTATOYHO OOJIBIINX COBOKYMHOCTSX (20 m Oojee enuHUII)
omnpenensiercs mo popmyne Crepmakecca

n=1+3322IgN, (58)
rae N — 4Yucio rpymn;

N — 9uCII0 €IMHUIL COBOKYITHOCTH.

[lokazarenu uyucna rpynn M BEIWYMHBI HHTEpBajla SBJISIOTCA 00paTHO
3aBHUCHUMBIMU — 4eM OOJbII€ YMCJIO TPYII, TEM MEHbIIE BEJIMYWHA MHTEpBaia, U
Hao00OpOT.

Benmnunna wHTEpBaJia B Tpymnmax 3aBUCHT OT WX Buja. MHTepBambl B
CTaTUCTUYECKOW TPYNMIUPOBKE TMOCTPOSHHOW MO WHTEPBATHLHOMY IMPHU3HAKY MOTYT

OBITh YeThIpeX BUIOB (puc. 25).
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PaBHBIE — 3TO MHTEpBabl, UMEIOIINE OJMHAKOBYIO BEJIMYMHY BO BCEX Tpymmax.
Hcnonp3ytorcss B TOM cilydae, KOrja HM3MEHEHHME 3HAYeHWIl MpH3HAaKa BHYTPHU
COBOKVITHOCTH IMDOUCXOIUT DABHOMEDHO

HepaBHble — 3TO HHTEpBabl, MMEIONIUEC PA3IMYHYIO0 BEIWYMHY B HEKOTOPBIX
rpymnmnax (MOryT ObITh BO3pPACTAIOUIMMU WM yOBIBAIOIIMMH). MICTIONB3YIOTCS B TOM
cllydae, KOrjia M3MEHEHHE 3HAYeHUI ITPU3HAKa BHYTPU COBOKYITHOCTH IPOHCXOHT
HEPaBHOMEPHO - CKAUKOOOpa3HO

\

3aKprTBIe — OTO HHTCPBAJIbBI, B KOTOPBLIX YCTKO 0003HaYEHBI ABC TpaHUIBL: U
BCPXHAA, U HUKHAA

Co>womH TS

OTKpBITBIE — 3TO UHTEPBaAJbI, B KOTOPHIX 0003HAUYEHA TOJIBKO OJHA TpaHUIla: JTUO0
| BepxHsst, TMO0 HIDKHSS (MCIIOJNB3YIOTCS TOJIBKO B KpailHMX TPYIIax — B MEPBOM
WJTU TIOCIICTHEH )

Pucynox 25 — Buipl HHTEpBAJIOB B CTATUCTUYECKUX MHTEPBAIBHBIX PAJIaX

pacrpeeneHus

Hanbonee wyacTto HCHONB3yIOTCS paBHbIE WHTEpPBAIbl. BelnunHa paBHOTO
WHTEpBasa ornpeaensercs no hopmysie

: xmax_xmin
= e, 59

rae Xmax — MAKCUMAIIBHOE 3HAYEHUE TPYIIIIMPOBOYHOTO MTPU3HAKA;
Xmin — MUHUMaJIbHOE 3HaYEHHE FPYIIUPOBOYHOTO MPU3HAKA.

I'paaunel  rpynm  3aBUCAT OT XapakTepa Bapualvyd TIPYHIUPOBOYHOIO
npu3Haka: 1) B IUCKPETHOM Py paclpeaesieHus TpaHuLbl TPYII MOTYT ObITh YETKO
0003HAYEHbI LIEJBIM YHUCIOM; 2) B MHTEPBAJIBHOM Psly paclpeiesieHus] TPaHHIIbl
IpyNI MOTYT BBIPaXKaTbCs IPOOHBIMHU YHCIAMHU.

['paHunbl Tpynm ONpEAENSIOTCS CIEAYIONUM 00pa3oM: HWKHEH TpaHullen
NEepBOW TPYNINBI SIBISCTCS MHHUMAlbHOE 3HaueHue mnpu3Haka (Xpyin); Aus
ONPEACICHNUs] BEPXHEHM TpPaHULbl IIEPBOM TIPYyNIbI K HWKHEU €€ TpaHule
npuOaBisieTcsl BENUYMHA HMHTEpBaia, BEpXHsAsl TpPaHULA [EPBOM TPYIIIbI

OJIHOBPEMEHHO SIBJISACTCS HM)KHEU TPAaHULEH BTOPOM IPYNIBI; Ui OINPEHEIICHUs
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BEpXHEH TpaHUIl BTOPOW TPyNNbl K €€ HWXKHEW TIpaHulle OMiITh MNpOaBiseTcs

BCJIMYMHA UHTCPpBAJIa U.T. /..

IMepBas rpymma: Xpyin + i (0T Xpmin 10 Xpmin + 1), (60)
Bropas rpynma: Xpin + 21 (0T Xpin + 1 70 Xpmin + 21), (61)
Tpetbs rpynma: Xpin + 31 (0T Xpin +21 10 Xpyin + 31), (62)
Yerpepras rpymma: Xmin + 4 (0T Xpyin 31 10 Xiin + 41i), (63)
[Tatas rpymma: Xmin + 51 (0T Xpin +41 10 Xppin + 51). (64)

Yucno eauHUI] B Tpynmnax ONpeAessieTcsl MOJCYETOM TeX €IUHUI], 3HAYCHUe
IPYIIIMPOBOYHOTO IPU3HAKA Y KOTOPBIX IMOMAJAET B PACCUUTAHHBIE TPAHULBI TPYIIIL.

TpeTuit aTan - craTUCTUYECKAsi CBOJIKA. 3aKJIIOYaeTCs B cleaytomeM: 1) otoop
aOCOJIIOTHBIX IOKa3aTesiei, KOTOPhIMU CIEIYET OXapaKTepU30BaTh BbIIEICHHbBIC
TPYMIbI;, 2) TOJACYET OOIMMX M TPYNIOBBIX WTOTOBBIX BEJIWYHH IO OTOOPaHHBIM
nokasarensm; 3) o(opMIIEHHE CTaTHCTUYECKOW CBOJKH B Y3KOM CMBICIE B BHJIC
TaOJHIBI CO CBOJHBIMH aOCOJIOTHBIMU TOKa3aTensiMu; 4) oTOOp OTHOCUTEIBHBIX
NoKaszaresield, KOTOPBIMU CJEAYeT OXapaKTepU30BaTh BBIIEJIEHHBIE T'PYMIbL;
5) pacdyer OTHOCHTENBHBIX TIIOKa3aTelieli Ha OCHOBAaHMHM BEIUYMH HTOTOBBIX
a0COIIOTHBIX MMOKa3aTeliel; 6) ohopMieHHEe pe3yIbTaTOB CTATHCTUYECKON CBOAKHU U
IPYNIHUPOBKA B BHJIE€ MTOrOBOM CTATUCTHMUECKON TaONHLBI C OTHOCUTEIbHBIMU
nokaszaTtessiMu; 7) GopMyIMpOBKa BHIBOJIOB O MOJIYYEHHBIM pE3yJIbTaTaM.

[Ipumep MOCTPOEHMSI CTATHCTUYECKOW TPYMIHUPOBKH IO KOJIMYECTBEHHOMY
IIPU3HAKY.

[TocTtpoenue CTaTUCTHYECKOMN AHAJIMTUYECKOU IPYNIUPOBKU 1o
KOJIMYECTBEHHOMY MPHU3HAKY MPOU3BOJUTCS HAa OCHOBAaHUU HMCXOJHBIX LHU(PPOBBIX
JAHHBIX MO JABAALATH CEIbCKOXO35MCTBEHHBIM MPEANPHUATHAM, IIOJYYEHHBIX B UTOTE
cTaTUcTHUeckoro HaOmogeHus (tabn. 17). Ha ocHoBe wumeronmxcs HU(PPOBBIX
JNAHHBIX, XAapaKTEPU3YIOIIUX  KAKIOE  CEJIIbCKOXO3SIMCTBEHHOE  MPEANpPUITHE
(Tabmn.17), cTpouTcsi aHaIUTHYECKas TPYNIUPOBKAa MO (HaKTOPHOMY IMPHU3HAKY —
KauecTBO Mo4yB B Oamwnax. [lomydyeHHble Trpynmbl CcleoyeT OXapaKTepUu30BaTh
OTHOCUTEJIBHBIMM  [IOKA3aTEJSIMU: CPEIHMM KAuyeCTBOM IIOYB U  CpEIHEH

YPOKANHOCTBIO OBOILIEH.
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Tabmuma 17

KadecTBo moyB, moceBHas TWIOMIAIb U BATIOBOM COOp OBOIIICH TI0 TIPEANPHUSITHSIM 001aCTH

Ne KauecTBo nous, Oasiibl Basosoii coop oBortieit, T. | IloceBHast rutoraap OBOIIEH, Ta
1 68 1600 100
2 45 600 50
3 45 630 70
4 90 1680 60
5 48 520 40
6 75 1440 80
7 50 910 65
8 51 650 50
9 78 1540 70
10 55 960 60
11 58 700 50
12 70 900 50
13 89 1150 50
14 80 1260 70
15 85 1200 60
16 87 1610 70
17 50 900 60
18 88 1160 40
19 80 967,5 45
20 95 17325 55
Cymma 1387 22110 1195

[IepBbIii 3Tan — onpeaenaeHrue rpynnmpoBOYHOrO MpU3HaKa. [ pynmmpoBOYHBIM

MPU3HAKOM SABJISIETCS (PAKTOPHBIM TpHU3HAK — KadecTBO Mo4yB B Oamnax. [lo

TPYNIIUPOBOYHOMY  IPU3HAKY

CTPOUTCS

PAH)KUPOBAHHBIM  PSAl — €IWMHULBI

CTaTUCTHUYCCKOMN COBOKYITHOCTH pacroJiaratorCsa 1mo BO3paCTaHUIO I'PYIIIIUPOBOYHOIO

npusHaka (tabm. 18).

Tabmaua 18

PanxupoBaHHBIN s paclpenesieHus NPEANPUATHN 110 KAYECTBY M10YB

Ne npeanpusrtus KauecTBo m10o4B, Banosoii coop IToceBHas miomann
OaInI OBOIIIEH, T OBOIIIEH, Ta
1 2 3 4
1 45 600 50
2 45 630 70
3 48 520 40
4 50 900 60
5 50 910 65
6 51 650 50
7 55 960 60
8 58 700 50
9 68 1600 100
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[Tponomkenne Tabnuipl 18

1 2 3 4
10 70 900 50
11 75 1440 80
12 78 1540 70
13 80 1260 70
14 80 967 45
15 85 1200 60
16 87 1610 70
17 88 1160 40
18 89 1150 50
19 90 1680 60
20 95 1732 55

PamxupoBanubii psia u3oOpakaercss rpaduyeckd B BHJE OTWMBHI [ ambToHa

(puc. 26)
100 -
90 -
2 80 -
& 70
@“ 60 -
S 50 -
2 40 1
H
8 30 -
& 20
3 i
10
0 T T T T T T T T T T T T T T T T 1

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20

Howmepa npennpusituin

Pucynoxk 26 - PanxupoBaHHBIN psiji pacripeaesieHus NPEANpUsITHI 110
Ka4yeCTBY TTOYB
Yucno rpynn ompenensiercs 1no ¢opmyine Crepmxecca (58) mpu N=20,
IgN =19g20=1,3
Yucno rpynn: n=1+3322IgN =1+3,322x13~5
Benuunna naTepBana onpeaensercs mo dpopmyse 59:

X — X 95-45
n

i= =10 OauioB

I'panuns! rpymm:
- nepBas rpymnmna 45 + 10 = 55;
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- Bropas rpynna 55 + 10 = 65;
- TpeThs rpynna 65 + 10 =75;
- yetBepTas rpynmna 75 + 10 = 85;
- iaras rpynmna 85 + 10 =95.
WHTepBalIbHBIN psii paclpeiesieHus] CTPOUTCS IIyTEM ONpPEAENICHUS YacTOT —

IyTEM IOJICYCTA SAMHHUI] COBOKYITHOCTH, BOIICIIINX B KOKAYIO Tpymy (Tadi. 19).

Tabnuma 19
WHTepBanbHBIN psi pactpeaeaeHus NPearprUsITHi o0 Ka4eCTBY MTOYB
MHTepBaibl 10 Ka4eCTBY MOYB, OAJIbI Yucio npeAnpusTHiA B Tpymie

Ot 45 5o 55 7

Ot 55 no 65 1

Ot 65 no 75 3

Ot 75 no 85 4

Ot 85 5o 95 3)
Bcero o coBokynmHoctu 20

Ha ocHOBaHMM pacueToB [eaeTcsi CTaTUCTUYECKas CBOJKA, I JTOrO
CTpouTCs Tabnuna ¢ OONIMMU HWTOTOBBIMU TOKA3aTesIMM IO TpynmaMm H IO
COBOKYITHOCTH B IIEJIOM.

B nannom cinydae HeoOXoAuMMO 0OpaTUTh BHUMaHUE HA OCHOBHBIE TpeOOBaHUS
K IIOCTPOCHHUIO CTaTUCTUYECKOM IPYNIIUPOBKU. Tak Kak B NMEPBUYHOM I'PYNIIUPOBKE
BO BTOPYIO TPYNNY BOILIO BCETO OJHO MNPEANPHUITHE, TO HAPYIIACTCS MPUHIMII
MaccoBocTH. [lo3TOMy creayeT MOCTPOUTh BTOPUYHYIO TPYIIHPOBKY (CAenaTh
MEPErpynmnupoBKy paHee CrpyNIUPOBAHHBIX JaHHBIX) CHOCOOOM YKPYITHEHUS
WHTEPBAJIOB — OOBEIWHEHMS TMEPBOM M BTOPOM TPYIN M TPUHATUS OTKPBHITOTO

UHTEpBAIA «J0 65» U MOCTPOEHUS HOBOTO HMHTEPBAIBLHOIO psiia pacHpeiesICHHs

(tabmn. 20).

Tao6muma 20
HNuTepBasibHBIN psAI paclpeesIeHUs NPEANPUITAN M0 KAY€CTBY ITOYB
WHTepBainbl Mo KauecTBY MOYB, OaUTbI Yucno npeanpusiTuid B rpynie

o 65 8
Ot 65 1o 75 3
Ot 75 no 85 4
Ot 85 o 95 5
Bcero o coBokymHocTH 20
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WuTepBanbHblil psia  pacnpezeneHuss u3oOpaxaercsa rpaduyeckd B BHJIE

THECTOTPaMMHI (puc.27):

10
m
JE 8_
5356— 8 Jlo 65
= E B Ot 65 1o 75
S 24 0Ot 75 o 85
S OOt 85 1o 95
[&] 2_
=
0

O T T T 1

MHTEpBAJIbI [10 KAYECTBY M10YB, OaJIJIb

Pucynok 27 - 'uctorpaMma HHTEPBAILHOTO psAZia pacIpeIeIeHUs

HpGIIHpI/IHTHﬁ I10 Ka4CCTBY IIOYB

Ha ocHoBaHMM pacyeToB JejaeTcsi CTaTUCTUYECKash CBOJIKA, MJIA HSTOrO
cTpouTcs Tabnuma ¢ aOCOMIOTHBIMU IIOKAa3aTelIMH - C OOIMMH HTOTOBBIMH
JAHHBIMU TIO TPYMIAaM U MO COBOKYMHOCTH B IiesioM. OOIlMe UTOTOBbIE MOKa3aTeln
ONPEACIAIOTCS MYyTEM CYMMHUPOBAHHUS IO TPyIIlaM M IO COBOKYIHOCTH B IIE€JIOM
HCXOJHBIX aOCOJIOTHBIX TOKa3aTeleil: KayecTBa IT0YB, BajoBOro cbopa OBOIIEH,

MIOCEBHOM TUTOIIAIU OBoIIeH (Tadi. 21).

Tabmauma 21

CBojiHbBIC TAHHBIE 10 TPYIINAM NpeaAnpusiTUil (a0COMIOTHBIC MOKA3aTEH )

NHTepBainel o kKa4ecTBy Yucno KauectBo | Banooii coop IToceBnas
NOYB, GalIbI NpEeIIpUsATHI B HOYB, OBOILEH, T. IUIOIIA/b

rpymnmie OaIbl OBOIIIEH, I'a

Jo 65 8 402 5870 445

65— 75 3 213 3940 230

75-85 4 323 4967 245

85—-95 5 449 7332 275

Bcero o coBokymHoCTH 20 1387 22110 1195

Ha ocnoBanun CBOJIHOﬁ Ta6J'H/IHBI PaCCUUTBIBAIOTCA  OTHOCHUTCIIBbHLBIC
IMMOKa3aTCJI, XapAKTCPUIYIOIHNC BBIJICICHHBIC TI'PYIIIbI: CPCIHAA OabHas OLICHKAa

KauecTBa MOYB, CPEHSS YPOKAHHOCTH OBOLIEH N0 PopMyIiam:
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Cymma bannos kavecmsa nous
CpeoHss banvHas oyeHKa Kavecmea node = - 65)
Yucno npeonpusimuii ¢ epynne (no co6oKynHocmu)

Cymma 8anosoe o coopa osouyeti (66)

Cpeonss ypooicarinocms ogoujeli = — —
Cymma nocesHvix naowjaoeti ogoujeli

PesynbTaTe pacueToB ohopMIIsIIOTCS B Tabmie 22.

Ta0muna 22
XapakTepucTuKa rpymni (OTHOCHTEIbHbIE TOKA3aTEeIN)
HNuTepBaibl o KaYECTBY Yucno X0351CTB B Cpenusis Cpenssist ypoKailHOCTh
NOYB, OalIbI rpyrrme OayuibHas OLICHKA OBOIIIEH, T/Ta
IOYB, OasI

Jo 65 8 50,25 13,19

65— 75 3 71,00 17,13

75 -85 4 80,75 20,27

85-95 3) 89,80 26,66

B cpenneM mo COBOKYITHOCTH 20 69,35 18,50

AHanmuTuyeckas TpYyNNHpPOBKa IOKa3alla, 4YTO MEXAYy CpefaHel OauibHOMN
OIICHKOM TIOYB MW CPEJHEW ypOKaWHOCTBhIO OBOINCH HaOMIOgaeTcs mpsMas
3aBUCUMOCTh. Tak, MpU yBEIMYEHUH CpEIHEH OalsIbHOM OILEHKU MOYB OT MEPBOM K

YETBEPTOM TPYIIIE CPEIHSAS YPOKANHOCTD OBOLIEH TAK)KE YBEIMUUBACTCS.
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6 CTATUCTUYECKHWE TABJUIBI U TPA®UKKM KAK OCHOBHOM
CITIOCOB ITPEACTABJIEHHMA PE3VYJIBTATOB CTATUCTUYECKUX PABOT

6.1 Cratuctrueckue TaOIMIBI KaK CIOCOO TMpeacTaBiICHUS W OO0OOIICHUS

CTAaTUCTHUYCCKOI'0O MaTcpualia. CocTtaBHBIE JIEMEHTBI CTATUCTHYSCKHX Ta6JII/IH

Haubonee  panuoHanbHBIM  CHOCOOOM  TIPEJCTABICHUS  PE3YyJbTAaTOB
CTATUCTUYECKOW CBOJAKHA W TPYNIHPOBKH SBISIOTCS CTATUCTUYECKHUE TaOIHUIIBI.
Tabmunas popma U3I0KEHHS Pe3yJIbTaTOB CTATUCTUICCKON CBOAKU U TPYIITHPOBKU
ctasa ucnonb3zoBatbes B XVIII Beke u BrnepBbie NpUMEHEHBI PYCCKUM Teorpadom u
craructukom M. K.Kupmwmwioseim. Jlo 1727r. pe3ynbTaTbl  CTaTUCTUYECKOTO
ucciaenoBanus opopMIUIUCH B BUE TPOMO3JIKUX TEKCTOBBIX OMMCAHUM.

Tabnuunas popma npeacraBiaeHus: nUPpoBoi nHGoOpMauu — 310 GopMma, nMpu
KOTOpPOW  YHCIIOBOE€  3HAUEHUE  pacrojiaraercs Ha  MEPECeYeHWH  YETKO
chOpMYIMPOBAHHOTO 3aTr0JIOBKA MO0 BEPTUKATHLHOMY CTOJIOIY ¥ CPOPMYITUPOBAHHOTO
HAa3BaHUA MO0 COOTBETCTBYIOIIECH TOPU30HTAIIBHON CTPOKE.

Cratuctuueckass Tabnuma — 93To (¢GopMa palMOHAIBHOTO — HW3JIOKCHUS
1udpoBoro Martepuaia, MPEeICTABIISIONIAS coboi COBOKYITHOCTb
B3aMMOTICPECEKAIONUXCS TOPU30HTAIBHBIX W BEPTUKAIBHBIX JHHHUH, 00pa3yrOIIHX
M0 TOPU3OHTAIIA CTPOKH, IO BEPTUKAIIHN - TpadBbl.

Kaxnas crtpoka u rpada craTucTuuecko TaOJMIBI HUMEIOT  CBOE
HAaWMEHOBaHHE, KOTOPOE COOTBETCTBYET COACPKAHUIO TOKa3aTeliel, OTpakKaeMbIX B
tabnuie. B oOpa3oBaBiiuecs BHYTPU TaOJIUIBI KJIETKU 3aMUCHIBACTCS MHUQPpPOBas
uHpopmarus. [udpoBoit Marepuanm MOXKeET OBITh MNPEACTABICH aOCOJIIOTHBIMU,
OTHOCUTEIHHBIMH U CPEAHUMU BEITMIUMHAMH.

3HauCHUE  CTATUCTHUYECKUX  TaONMIl  3aKII0YaeTcs B CICAYIOIIEM:
1) craTHCTHYECKHWE TaOJNMIBI SBISAIOTCS OJHUM W3 OCHOBHBIX PE3YJIbTaTOB
CTATUCTUYECKOW MEATEIHbHOCTH; 2) CTaTHUCTHYecKas TabivIla MO3BOJSET OXBATUTh

MaTepHallbl CTATHCTUYECKON CBOJKH U TPYIIUPOBKHU B IEIOM; 3) CTaTUCTUYECKAs
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TabNHIa SBISIETCSI CHCTEMOW MBICIICH, TO €CTh PacCKa3oM 00 HUCCIeayeMOM OOBEKTe
U €T0 OCOOCHHOCTSX, M3J1araéMbIX B BHUJIE ITU(P HA OCHOBE OIMPEACIICHHOTO TOPSIKA
PacCIoJIOKEHUSI CUCTEMATU3UPOBAHHON MHGOpMalnK; 4) B CTAaTUCTUUECKOM TabmuIie
HAIJISIIHO  TPOSIBIIICTCS  CBSI3b  MEXKAY TPHU3HAKAMH — HM3y4aeMOTO  SIBJICHUS;
5) xapakTepu3yemble B CTATUCTUUYECKON TaOJIMIlEe MOKa3aTeIr MOXKHO OOBEIUHUTH
noa oOOUMM 3arojloBKOM; 6) B CTaTUCTUYECKOM TaOJUIE [aeTcs CBOJHAs
XapaKTEPUCTHKA CTATUCTUIECKON COBOKYITHOCTH, TIOJIBOASTCS UTOTH.

Cratuctuueckass TaOnauIa BKIIOYAET CJEAYIOIIME OCHOBHBIE COCTaBHbIE
aneMeHThl (Tabn. 23). 1) MakeT TaOIUILI — COCTAaBJCHHAs, HO HE 3alOJHEHHas
udpoBoii nHMOpMaIel Tadimia; 2) o0l 3aroI0BOK TaOJIHIBI — 3TO Ha3BaHUE
Ta0JHIIBI, KOTOPOE OTPAXKAET €€ OCHOBHOE COJIEpKAHUE, OTIPEEISIET MECTO U BpeMs,
K KOTOPOMY OTHOCSITCS JIaHHBIC TaOJHIIBI; 3) MOJIeXkKAIIEee CTATUCTHUSCKON TaOIUIIBI
— 3TO MEpeYeHb M3YyYaeMbIX SIBJICHUM, TPYII U MOJTPYII, HA KOTOpBIE pa3jieiieHa
u3ydaeMmasl COBOKYIHOCTh, 4) cka3yeMoe CTaTHCTHYCCKOW TaOJMIbl (YHCICHHBIC
3HAYEHHUS U XapaKTEPUCTHKU M3Y4aeMOTro SIBJIECHUS) — 3TO NEpPEUYeHb MoKa3aTeieil, ¢
MOMOIIBI0 KOTOPBIX XapaKTEPHU3YeTCs U3yd4aeMoe SIBICHUE, OOBEKT (IojJiexariee
TaOnuIBl); 5) OOKOBBIE 3arOJIOBKH — 3TO 3ar0JIOBKH IOIJICXKAIIETO CTaTUCTUYCCKOM

TaOJHIIBl; 6) BEpXHUE 3aT0JIOBKH — 3TO 3ar0JIOBKH CKAa3yeMOT'0 TaOJIUIIbI.

Tabmanma 23
HazBanue (o0uruii 3arogoBoK)
3aroyI0BoOK 3aroJIOBKM CKa3yeMoro
nojuiexamiero | HaumenoBanue | HaumenoBanue | HammenoBanue Hrorosas
rpa¢ (BepxHue | rpad (Bepxuue | rpad (BepxHue rpada
3aroJIOBKH) 3aroJIOBKH) 3aroJIOBKH)
1 2 3 4 6
Haumenosanue
CTpOK (OOKOBBIE
3aroJ0BKH)
HaunmenoBanue
CTpOK (OOKOBBIE
3aroJIOBKH)
Nrtorosas
CTpOKa

* [Ipumeuanus Kk TabauIe
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6.2 Buabsl cTaTUCTHYECKAX TAOIAILL

Bunel

KJIaCCU(UKAITMOHHBIM TpU3HaKaM (puc. 28).

O 5 AR OO0 £ 8§10 39 30

E X 3 o 4

B
3aBHCUMOCTH
oT
pa3paboTku
MO/IJICHKAIIETO

CTaTUCTHUYCCKHUX T3.6J'II/IH moapasaciArOTCA II0 IABYM OCHOBHBIM

—>

B
3aBUCHMOCTH
oT
pa3paboTku
CKa3yeMoro

A 4

MIPOCTHIE -
B MOJIIEKAIIEM
MPEICTaBICHO
TIepeYrCIICHIE €IMHUILL
COBOKYITHOCTH AIIH
TPYMIOBEIE -
MoJjIeKariee
MPEJICTABICHO TPyIIaMH
€ IUHUILL H3yyaeMou
COBOKYITHOCTH
(aTpuOyTHBHEIE 170031
BapHUaIMOHHbBIC PAIBI
KOMOHHAIIMOHHBIE -
royiesKaIiee
MIPEJICTABICHO KakK
TpyIIaMH, TaK u
MOATPYIITIaAMU €IMHULL

M3y4aeMOU COBOKYITHOCTH,
00pa30BaHHBIMU TIO JIBYM
nin HECKOJIBKUM
TpU3HaKam

A 4

MOHOTpahIeCKre — B
HoJUIeKaIeM npeacTaBiIeHa
OlHa TpYMIa, BBLICICHHAS W3
HA3y4aeMOTO o0BekTa o
OTIpEICICHHOMY 3apaHee
chopMyIHPOBaHHOMY MPHU3HAKY

MEPEUYHEBBIE — B MOJJIEKAIIEM
MIPEACTABIICH TEepEUCHb CIUHUII,
COCTABJISIONTNX 0OBEKT U3yUCHUS

TEpPPUTOPHAIIEHBIE - B
O TIEKAIIEM IIPEICTABIIEH
[epeyYeHb TEPPUTOPHUIA,

PEeruoHOB, CTpaH

XPOHOJIOTHYECKHe - B
MOJIEKALIEM IpeacTaBiieH
IepeYeHb IEPHUOJOB BPEMEHHU
WIN 1aT

pyra

MIPpOCThIC — 3TO CTATUCTUYCCKHUC Ta6J'II/ILILI, B CKa3zyCMOM KOTOPBIX
MIOKAa3aTeJIn PACIOJIOKECHBI IMMOCICAOBATCIIBHO OJAUH 3a APYIrUM, IIpU
OTOM IIOKa3aTeCJib CKa3yeMoOro HE MmoApasaciA€TCad Ha IMOArpyHIibl, U
HUTOI'OBBIC 3HAYCHUSA IIOJIYHAIOTCA IIYTEM IIPOCTOTO CYMMHPOBAHUA
3HAYCHUH IO KaKAOMY MHNPU3HAKY OTACJIBHO HE3aBUCHUMO ApYyTr OT

CIIO)KHBIE — 3TO CTATHUCTHYECKHE TaOJHIIBI, B CKa3yeMOM KOTOPBIX
II0Ka3aTeNIM IPYIIIMPYIOTCS HA TPYIIIBI ¥ NOATPYIIIBI 10 OHOMY WIH
HECKOJIbKMM B3aUMOCBSI3aHHBIM JIpyr C JpPYrOM IIPU3HAaKaM B
OIPEJETICHHOM COYETaHUU

Pucynok 28 — OcHOBHBIE BUIbl CTATUCTUYECKUX TAOTHI]
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B cratuctuueckom aHanuse, HapsAly C OCHOBHBIMU MEPEYUCICHHBIMU BUIAMU
CTATUCTUYECKUX TaONWIBl, B 3aBUCUMOCTH OT COJACpKAHUS W Ha3HAYCHUS
UCITIOJIb3YIOTCS TAKXKE CIIEAYIOIINE BUIbI:

1) maTpuIa — 3T0 MPSAMOYTOJIbHAS TAOJUIA YHCIOBOH MH(GOPMAIUU, KOTOpas
COCTOMT U3 M-KOJMYECTBa CTPOK M N-KOJMYECTBa CTOJOIOB. Marpuua sBiseTcs
OCHOBOM MaTpUYHOTO MOJCIUPOBAHUS U UCIIOJIb3YETCS ISl U3YUSHUS] B3aUMOCBS3EH
MEXKJly U3y4aeMbIMH SIBICHUSIMU (COCTaBIICHHE 0OalaHCOBO-HOPMATUBHBIX MOJEJEH
COOTHOIIICHHUSI pe3yJbTAaTOB MMPOU3BOACTBA U MPOU3BOJACTBEHHBIX 3aTPaT; MOCTPOCHUE
MEKOTpaciaeBoro 0ananca, CUCTEMbl HAIIMOHAIBHBIX CUETOB U JAp.). MaTpuiia ObiBaeT
JBYX BHUJOB: a) MPSIMOYTOJIbHAasi — C pa3MEPHOCTBIO M X N; O) KBajpaTHas — YHCIIO
CTPOK paBHO yuCIy cT0010B. [Ipn 3TOM, €ciii BCe 3JIEMEHTHI KBaJAPAaTHON MaTPHIIbI,
CTOSII[ME BHE TJIABHOW MAaroHaj I, paBHbI HYJIO, TO OHA HA3bIBACTCS AUArOHAIBHOM;
€CJIM BCE BJIEMEHTHI IUArOHAJIU PaBHbI €MHUIIEC, — €IUHUYHOW, €CIIM BCE IIIEMEHTHI
JIMaroHa v paBHbI HYJIIO, — HYJIEBOMH;

2) TabJMIa CONPSHKEHHOCTH — 3TO TaONMIA, KOTOpPas COACPKUT CBOJIHYIO
YHUCJIIOBYIO XapaKTEpUCTUKY M3y4aeMOW COBOKYNMHOCTH MO JBYM U 0OoJjee
aTpUOYTUBHBIM (KaU€CTBEHHBIM) MPHU3HAKAM WM KOMOWHAIIUU KOJWYECTBEHHBIX U
aTpUOYTUBHBIX MPU3HAKOB (MCIIOJIB3YIOTCS MPU U3YYCHUH COLMAIBHBIX SBJICHUN U
MPOIIECCOB — OOIECTBEHHOTO MHEHHS, ypPOBHS W o0pa3a >XH3HU HaCEJICHHUS,

0O0I11eCTBEHHO-TIOJIUTUYECKOTO CTPOS U JP.).

6.3 IIpaBmia MOCTPOCHUS CTATUCTUYECKUX TAOJIUIT

B memsix waubonee SPGEKTUBHOrO MPEACTABICHUS  CTATUCTHUYECKOMN
uHQoOpMaIUu U  Pe3yJIbTATOB CTATUCTUYECKOTO HCCIIECIOBAHUSA, TOCTPOCHUE
CTATUCTUYECKUX TaOIHI] JODKHO OCYIIECTBISITECA C COOJIIOICHUEM CIIEAYOIINX

npaBul.
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1. Tabnuma mODKHA COCTaBIISATHCS KOMIIAKTHOM, HEOOJBIIOW, JIETKO
0003pUMOH U COAepkKaTh TOJBKO T€ UCXOAHBIE TaHHBIE, KOTOPbIE HEMOCPEACTBEHHO
OTPaXKAIOT U3YyYaEeMOE SIBJICHUE.

2. ludposoit matepuan cieayeT pacmojiaraTh TaKMM 00pa3oM, YTOOBI MPHU
aHaJIM3€ CTATUCTUYECKUN TaOIMIIBI CYIIHOCTh M3y4aeMOIO SIBICHMS PAaCKpbIBAJIACh
YTEHUEM CTPOK CJIEBA HAIIPABO U CBEPXY BHU3.

3. OOmmuii 3aroJOoBOK TaONWIBI TOJDKEH YETKO M KpPaTKO BBIpAXaTb e€e
OCHOBHOE COJIEpkaHUE, YKa3blBaTb MECTO M BpeMs, K KOTOPBIM OTHOCSITCS
IIPE/ICTABIICHHBIE JaHHbIC, €OUHULBI H3MEPEHUS, €CIM OHH OTHOCSTCS KO BCEM
MOKa3aTelsIM, IPEACTABICHHBIM B TaOJIHIIE.

4. I'padbl TaObMUIBI JOJDKHBI UMETh YETKHE W JIAKOHUYHBIC 3arOJIOBKHU, MPHU
TOM, €CIM Ha3BaHUS OTHAEIBHBIX Ipad MOBTOPSIOTCS MEXIy CcOOOH, coaepxkar
HOBTOPSOIIMECS TEPMHUHBI WM HECYT €UHYIO CMBICIIOBYIO HAarpy3Ky, TO UM CIIEIyET
npuUcBauBaTh 00NN O0BEIUHSAIOMNHN 3ar0JI0BOK.

5. CioBa B CTaTUCTHYECKON TabJIUIIE HE COKPALIAIOTCS, KPOME OOIIETPUHATHIX
COKpalIeHUH (€ANMHUL] U3MEPEHUS U TIp.).

6. Ilpu orcyrcTBUM OOIEH €IUHUIIBI WU3MEPEHHs, OTHOCSIIEHCS KO BCEM
IpPEJCTaBICHHBIM TIOKa3aTeNsiM, B KaXXAOW CTpOKe WM rpade TOJKHBI OBITh
€AVMHUILIBI U3MEPEHHSI, COOTBETCTBYIOLIUE KaXKJOMY CTaTUCTUYECKOMY ITOKA3aTENIO.

7. Tabnuiia TOJKHA COIEPKATH UTOTOBBIE CTPOKHU U Tpadbl.

8. I'padbr u cTpoKM TaOIUIBI HYMEPYIOTCA CIIOCOOOM IMOCIIEI0BATEILHOM
HyMEpaLHH.

9. B rpadgax u cTpokax TaOJHIBI MOKET OBITh MPUBEIEH MOPSIAOK pacyeTa
B3aMMOCBSI3aHHBIX TTOKa3arenen (Hanpumep: rp. 3 =1p.2 : rp.1).

10. JIns Bcex YMCIOBBIX 3HAYEHUM B TaONMIle B Tpejenax OJHOM U TOMl ke
CTPOKU WU Tpadbl J0JKHA COOMIOIAThCS OJMHAKOBAas CTENEHb TOYHOCTH, T.€. BCE
YHUCJIOBBIE 3HAUYEHHUS TOJDKHBI UMETh OJMHAKOBOE YHCIIO 3HAKOB MOCIIE 3aISITON (€Cu
TI0CJIC 3aIATON 3HAKOB HET, cTaBUTCS «0»).

11. Ecnu nanHple B TaOiuile 3aMMCTBOBAaHbI, TO MOJ TaOIUIEH criemayeT

yKa3aTh HICTOYHUK UCXOJHON MH(MOpMAIIIH.
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12. K Tabnuie MoxeT ObITh JaHO MpPUMEYaHHE, B KOTOPOM pPaCKpBIBAETCS
METOJMKA pacyeTa MOKa3aTeseH, a TAaKKe NAr0TCS IMOATBEPKAAIOIINE MTOSICHEHUS 110
TEM IIOKa3aTeilsiM, KOTOpPbIE MOIYT BBI3BaTb BOIIPOCHI WM  I10KAa3aTbCs
COMHUTEIIbHBIMH.

13. Ilpn 3amoiHEHHH CTATUCTUYECKUX TAOJIHUI] HCHOJB3YIOTCS CIIEAYIONINe
YCIIOBHBIE O0O3HAUEHUS: «-» - SIBJICHHE OTCYTCTBYET; «...» - HET UH(OPMALIUU; «HET
CBEJICHMI» - OTCYTCTBYIOT NaHHBbIC; «X» - 3HAYECHHUE NPU3HAKA HE MMEET CMBICIA;
«0,0» - nHpOopMaIUs UMEET OUEHb MAJIO€ YUCIOBOE 3HAUEHHUE, MEHbILIEE IPUHSITON B

TaOJIUIIE TOYHOCTH.

6.4 Urenue 1 aHAIN3 CTATUCTUYECKUX TAOIIAILL

UreHue U aHaIM3 CTaTUCTHUYECKUX TAOJIMI[ OCYLIECTBIIIETCS B ONpPEAEIICHHOU
MOCJIEIOBATEIBHOCTH.

UreHne CTaTUCTUYECKOW TaOJMIbI MpeAanoynaracT 1) ycBOeHHE cOAepkKaHMs
TabnuLbl; 2) GOpMYyJIMPOBKY MEPBOHAYAIBHBIX CYXICHHU 00 M3ydyaeMOM OOBEKTE;
3) yscHeHWE Ha3HA4YCHUs TaOJUIbI; 4) MOHATHE COJCP)KAHHSA TAONHIBI B IICJIOM;
5) OlIeHKY SIBJICHUS WJIH MPOIIECCa, OTPAKEHHOTO TAOIHIICH.

AHanu3 CTaTUCTUYECKUX TaOJIMI], KaK METOJl CTATUCTUYECKOTO MCCIIEI0BAHNUS,
nyTeM pa30uMBKM MpeAMeTa M3y4YeHUsl Ha 4YacTh BKJIIOYAaeT [Ba IpHeMa:
1) cTpyKTypHBIH aHaIM3; 2) COACPIKATEIBHBIN aHAIIU3.

CTpyKTypHBI  aHalIM3  MPENINOoJaraeT  aHaliu3  CTPOEHUs  TaOJIMIIbI,
XapaKTepUCTHUKY MPEACTABICHHBIX B TaOJIMLE CIEIYIOMINX IEMEHTOB: 1) n3yuaeMoii
COBOKYMHOCTHU U €IMHUL, KOTOpbIE €€ (POPMUPYIOT; 2) MPU3HAKOB U UX KOMOUHAIUH,
bopMupyrOLIUX MOAJIEKAIEE U CKa3yeMoe TaOJIUIbL; 3) MPU3HAKOB KOJIMYECTBEHHBIX
U aTpuOyTHBHBIX; 4) COOTHOLICHHS MPU3HAKOB IMOAJIEXKAIIErO C IOKa3aTessIMU
cKazyemoro; 5) BuAa TaOJULbBL: MpocTas WIM CJOXHas (TpyInmoBas WU
KOMOMHAIIMOHHAs); 6) pemaeMbix 3a7a4 — aHAJIU3 CTPYKTYPhI, THUIIOB SBJICHUI HIIH

WX B3aUMOCBS3EM.
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ConepxaTenbHbIN aHAIU3 MPEANoJaraeT U3yuYeHHEe BHYTPEHHETO COJIEPKAHUS
TaONHIBI, KOTOPOE BKIIOYAET 1) aHanmW3 OTAENBHBIX TPYII MOJICKAIIETO II0
COOTBETCTBYIOIIUM TMPU3HAKaM CKa3yeMoro; 2) BBISIBJICHHE COOTHOIICHUS U
OpPONOPLMM  MEXAy TpylnaMu SBJICHUW 1O OJHOMY U pa3HbBIM IpPU3HAKaM;
3) cpaBHUTENbHBIN aHaNu3 U (POPMYIUPOBKY BBIBOJOB M0 OTACIBHBIM IPYIINAM U 0
BCE COBOKYIHOCTH B 11€JIOM; 4) yCTaHOBJICHHE 3aKOHOMEPHOCTEH M OIpe/esieHHe
PE3EpBOB Pa3BUTHS U3YyUAEMOTO SIBJIICHHUSI.

AHanu3 CTaTUCTUYECKUX TAOJUIl BKIIOYAET CIACAYIOIINE SJIEMEHTHI:

1) aHanu3 JaHHBIX TAOIUIBI - MPOU3BOAUTCS MO KaXXIOMY MNPU3HAKY B OT/ACIBHOCTH,
3aTeM — B JIOTHYECKOM COUYETAaHUM BCEU COBOKYIMHOCTH MPU3HAKOB B LIEJIOM;

2) aHaNM3 OTICIBHBIX MPU3HAKOB M TPYII - HAYUHACTCS C U3Y4YEHUs aOCOIIOTHBIX
BEJIMYMH, 3aT€M — CBSI3aHHBIX C HUMM OTHOCHUTEIBHBIX M CpeaHUX BenuuuH. [Ipu
TOM YHCIIOBBIE XAPAKTEPUCTUKU PACCMATPUBAIOTCA B JIMHAMHUKE 32 BECh IEPUOJ
W3Y4YCHHS;

3) [MocTpocHHE CTATUCTUYECKHUX I'Ppa(HKOB HA OCHOBAHWH JAHHBIX CTATHCTHYCCKHX
TabnuI - JUIsl TIOJIy4eHHs OoJyiee TMOJHOTO U HArJsiHOTO MpeACTaBiIeHUs 00
M3y4aeMbIX SBJICHUSX U MPOIleccax.

JUiss  mpaBWJIBHOTO — aHAjdW3a  CTATHUCTHUYECKUX  TAaONMUI[  MPOBEPSETCS
JIOCTOBEPHOCTh M Hay4yHass OOOCHOBAaHHOCTH IIPEJCTAaBIICHHOM B HEW 4YHCIOBOM
uHpopMaluu, JOCTOBEPHOCTb U  HAJIEKHOCTh HCTOYHHMKA CTAaTUCTUYECKOMN
uHdopmaluu. YKazaHHbIE acCMeKThl JOCTHUTAIOTCS TMPU TOMOINU JBYX BHUJOB
npoBepku: 1) moruyeckas mpoBepka; 2) CueTHAs IPOBEPKA.

Jlormyeckass TpOBEpKa 3aKIIOYACTCSI B BO3MOXHOCTH  OMNpPEICICHUS
KOHKPETHBIX TPU3HAKOB OMNPEICIICHHbIM YHCIOBBIM 3HAaY€HUEM (HAIpuMep,
HEJIOTUYHO, €CIIM CPEHUN BO3PACT CTYJACHTOB OYHOIo OOy4eHHusi cocTaBUT 60 JieT).
CueTHasi TIpoBepKa 3aKJIIOYAeTCs] B BHIOOPOYHOM pacueTe 3HAUYCHUN OTAEIbHBIX
B3aMMOCBSI3aHHBIX TIOKAa3aTelNiel, OTIeTbHBIX 3HAYCHUM MPU3HAKOB IO TPYIIE, JTUO0

WUTOTOBBIX 3HAUEHUHN CTPOK WU Tpad.
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6.5 Cratuctuueckue rpaduku Kak CIOCO0 MPEACTaBICHUS CTaTUCTHUECKOTO

MaTepuaia. 3HaueHne rpauIecKoro crnocoda B CTAaTUCTHKE

[TomydyeHHBIii B  pe3yJbTaTe CTATUCTUYECKOTO HAOIIOJACHUS, CBOJKH,
IPYNIUPOBKM U aHAM3a CTAaTHUCTHYECKUN MaTepuall HYXAAeTcsl B HarJIsAHOM
M300paKEHUH MPU TOMOITY OCTPOCHUS CTATUCTUUECKUX IPAPUKOB.

Cratuctuuecknii rpaduk — 3TO HAIVIIIHOE H300paKEHHWE CTATUCTHYCCKUX
BEJIMYMH TpPU [OMOIINM TECOMETPUYECKUX JHHUM, Quryp u 3HaKoB. To ecTh
CTAaTUCTHUYECKUN TpapuK — OTO YEPTEX, HA KOTOPOM IIPH IOMOIIHA YCIOBHBIX
TCOMETPUUIECKHUX (HUTYP U300pAKAFOTCS CTATHCTHYCCKHUE TaHHBIE.

Cratuctuueckue rpadukd, HapAIy CO CTaTUCTUYECKUMH TaOJIUIaMHu,
SBJITFOTCS. BOXKHEWITUM CPEACTBOM BBIPOKCHHUS, TMPEACTABICHUS W aHaIu3a
CTaTUCTUYECKUX  JIaHHBIX.  OJTUM  OOBSCHSETCS  IIMPOKOE  MPUMEHEHHUE
CTATUCTUYECKUX rpauKOB JJIsl MOMYJISIPU3AIMU CTATUCTUYECKOTO MaTepHalia.

3HaYCHHUE CTAaTUCTUICCKUX TPa(UKOB:

1) craructuueckue TpaduKu O0OJIETYAIOT BOCHPHUSTHE CTATUCTUUYECKUX
JTAHHBIX;

2) cratucTuyeckue TpaduKud TO3BOJISIIOT OXBAaTUTh BCHO COBOKYITHOCTh
M3y4aeMBbIX SIBJICHUN;

3) crartuctudeckue rpadukud TO3BOJSIOT BBIIBUTh HamOoJiee XapaKTepHbIC
COOTHOIICHHMSI M CBSI3U MEXKy U3y4aeMbIMU SIBIICHUSMH;

4) craructuyeckue TpadUKU TIO3BOJISIOT BBISBUTH OCHOBHBIC TEHICHITUU
Pa3BUTHS U3yYaeMbIX SIBJICHUI;

5) craructuyeckue rpaduKH JAENAOT CTAaTUCTHYECKUW Marepuan Oosee
JIOXOAYUBBIM, TTIOHATHBIM U 3aTIOMHHAFOIITIMCS;

6) CTaTUCTHUYCCKHE TPAPUKH SBISIOTCS METOJAOM OOOOIICHHS CTAaTUCTHUCCKOM
uH(OpPMAIUH U TaI0T HOBOE 3HAHKE 00 M3y4aeMOM SIBIICHUU;

7) cratucTUYeCKHe TpaUKA  TO3BOJSIOT  OCYIIECTBUTh  KOHTPOJIb

AOCTOBCPHOCTHU CTATHCTHUYCCKHUX HOKaSaTeHeﬁ, TaK KaK IIPpCACTAaBJICHHBIC HA FpaCI)I/IKe
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OHHU 0OoJiee SIPKO OTPAKAIOT MMEIOIIUECS HETOYHOCTH, CBS3aHHBIC JTHOO ¢ HAIMYAEM
OLIMOOK HAOMIOIEHUS, INOO € CYITHOCTHIO U3Yy4aeMOro sSIBJICHUS;

8) cratuctudeckue TpaduKy MO3BOJSIOT BBIBUTH HMPUYMHHO-CIICICTBCHHBIC
CBSI3U MEXKAY W3y4acMbIMH SIBIICHUSIMH, OCOOCHHO Ha CTaJUU YCTaHOBJICHUS
TICpPBOHAYAIBHBIX CTATUCTHYCCKHUX THITOTE3;

9) craTrcTHYECKHE TPAapHUKH MIMPOKO MCHOIB3YIOTCS Ul OTPAXKCHUSI COCTaBa
U3y4aeMbIX SBJICHHI, NX U3MEHEHUSI BO BPDEMEHH U TIPOCTPAHCTBE.

[Ipu MOCTPOCHNUU CTATUCTHYECKOTO IpadiKa CIEAYET BBITOIHSITH CICIYIOIIHIEe
TpeboBaHus: 1) craTuCTHYECKUI rpaduK JODKEH OBITH HATJISIHBIM, TaK KaK CMBICH
rpapuuecKoro M300pakeHUsI KaK METOJla CTATHCTHYECKOTO aHaJIM3a 3aKII0YaeTCs B
HArJSITHOM M300paKeHUU CTAaTUCTHYECKUX TOKa3aTeNe; 2) cTaTUCTUYeCKHi rpaduk
JOJDKEH OBITh BBIPA3UTENLHBIM, JTOXOMYMBBIM M TIOHSATHBIM; 3) CTaTUCTHYECKHM
rpaduK JOJDKEH BKIIOYATh BCIO COBOKYITHOCTH OOS3aTENBbHBIX COCTABJISIOMIUX €ro

QJICMCHTOB.

6.6 OCHOBHBIE IEMEHTHI CTATUCTHUECKOTO Tpaduka

Cratuctuyeckuii rpaduK COACPKUT CICAYIOIIME OCHOBHBIE OO0s3aTeIbHBIC

aJIeMeHTHI (puc. 29).

I'padmueckuit oOpa3

ITomne rpaduka

HpOCTpaHCTBeHHHe OPHUCHTUPEI

OIIEMEHTHI

CTaTUCTUYECKOTO MacmrabHble OpUEHTHPHI
rpaduxa

OKkcruMKanus rpaduka

Ha3Banue rpaduka

Pucynok 29 — CoctaBHbI€ 3JIEMEHTBI CTATUCTUYECKOTO rpaduka
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I'paduueckuit 006pa3 — 3TO ocHOBa JOOOTO CTAaTUCTHUYECKOTO Trpaduka,
KOTOpasi BKJIIOYAeT B ce0s IeOMETpUYECKHE 3HAKW, COBOKYMHOCTh TOYEK, JMHHH,
burypel U Tak nganee, TO €CTb - CHMBOJMYECKHE 3HAKH, C MOMOIIBIO KOTOPBIX
U300pakaroTCsl CTAaTHCTUYECKME BETUYMHBI. ['padudeckuii oOpa3 XapakTepu3yer
S3BIK CTaTUCTUYecKOoro rpaduka. OJHU U Te KE CTATUCTUYECKUE JTAHHBIE MOYKHO
M300pa3uTh MpU TOMOIIM Pa3IUYHbIX Tpaduueckux obOpa3oB. [losTomy mnpu
MOCTPOCHUU CTATUCTHYECKOTO TpaduKa BaKeH MPaBWIbHBIN BHIOOp rpaduueckoro
oOpa3a.

[lone rpadguka — 3T0O MECTO, Ha KOTOPOM CTpPOUTCS rpaduk (JUCT Oymarw,
reorpapuyeckas kapra u T.1.). llome rpaduka xapakTepusyercss pa3MepoM H
npornopuusMu. Pasmep mosis 3aBUCUT OT Ha3HaueHus rpaduka. [Iponopuus mons —
3TO COOTHOILIEHHE €ro CTOpOoH (HamboJjiee ONTUMAIbHBIM JJIA 3PUTEIBHOIO
BOCIIPUATHUS SBJISIETCS TpadUK, BBHIMOTHEHHBIA Ha TOJIE MPAMOYTOIbHOU (OpMBI C
COOTHOIIIEHHEM cTOpoH oT 1:1,3 mo 1:1,5, 1100 ¢ paBHBIMU CTOPOHAMHU ).

[IpocTpaHCTBEHHBIE OPHUEHTHPHI — O3TO IMAapaMETPhI, KOTOPHIE OMPEACISIOT
pa3Menienre rpaduyeckux o0pazoB Ha nmnone rpaduka. IIpocrtpaHcTBeHHBIE
OPUEHTHPHI 33/1aI0TCS KOOPIWHATHOW CETKOW WM KOHTYPHBIMHU JIMHUSAMU U ACIAT
noJie rpaguka Ha 4YacTH, COOTBETCTBYIOIIME 3HAUCHUSIM M3Yy4aeMbIX MoKazareineil. B
CTaTUCTUYECKUX TrpauKax dalle BCEro MPUMEHSETCS CUCTeMa NPSIMOYTOJIbHBIX
(mexapTOBBIX) KOOPAWHAT.

MacirabHble OpUEHTUPBI — 3TO apaMeTpbl, KOTOPbIE MPUIAIOT rpapuuecKuM
o0pa3aM KOJMYECTBEHHYIO XapaKTEPUCTHKY, KOTOpas OMpEeIeNseTcs MpPU TOMOIIN
CUCTEeMbl MACIITAOHBIX KA. MacimraObHble OpPUEHTHUPHI BKIHOYAIOT MaciiTad
rpaduka u MacmTabHYIO IIKAIY.

Macmrad rpaduka — 3TO yclIOBHas Mepa MepeBoja YUCIOBOW BEJIMYUHBI B
rpadudeckyro BennuuHy (Hampumep: B 1 cm — 1 kr). UeM jyiMHHEE OTPE30K JIHMHUH,
NPUHATON 32 YUCIOBYIO enuHunly (Hampumep: B 1 cm — 10 kr, 100 xr u T.1.), TeM
KpynHee mMacmtad rpaduka.

Macmtabnas mkaga — 3TO JIMHHS, OTIEIbHBIE TOYKHM KOTOPOHW MOTYT OBITh

IMPpOYUTAHBI B COOTBETCTBHUU C IIPUHATBIM MaciTadbom Fpa(l)I/IKa, KaK OIIpCACICHHLBIC
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3HAYEHHUs] CTATUCTMUYECKUX IMOKa3zareneil. B cratuctuueckux rpadukax OOBIYHO
IPUMEHSIOTCS MPSMOJIMHENHBIE MacCIITa0HbIE IIKaJbl, KOTOPBIE PAcIONaraiTcs Mo
OCSIM KOOpPJTUHAT.

MacrabHbie IKaibl ObIBalOT paBHOMEPHBIC U HEPABHOMEPHBIE (B CTATUCTUKE
OOBIYHO WCIIONIB3YIOTCS paBHOMEpHBIE MacIiTaOHbIe IIKaibl). PaBHOMepHas
MaciTabHas IKajla — 3TO IIKaja, B KOTOPOH paBHBIM TpadUUIeCKUM OTpe3KaM
COOTBETCTBYIOT PaBHBIC YHCJIOBBIE BEIWYMHBL. MacmTaboM paBHOMEPHOM MIKajbl
SBIISIETCSL JUIMHA OTpe3ka (rpaduueckuii WHTEpPBal), MPUHATOTO 3a CIUHUILY
U3MEpEeHHs B Kakux-Inbo mepax. HepaBHoMepHast maciTabHas mikaiga — 3TO IIKaja,
B KOTOpPOH paBHBIM TpadUyecKuM OTpe3KaM COOTBETCTBYIOT HEPaBHBIC UYHCIIOBBIC
BEJTUYUHBI.

[IpaBMIBHOCTH ~ TOCTPOEHUSI  CTATUCTHMYECKOTO Tpaduka 3aBUCHUT  OT
MPaBUIILHOCTH OTPEEICHUS MAaCcIITAOHO! MIKaJbl, KOTOPasi 3aBUCUT OT BBITIOJIHEHUS
cIeIyIonUX TpeOOBaHMIA: IIKajIa, MO KOTOPOH OTCUUTHIBAIOTCS YPOBHHU HM3Y4aeMBbIX
mokasaTrenel, JObKHa HauumHaThest c () TMocieqHee 4YWCiIo, HAHOCHMOE Ha
MaclmTabHyl0 IIKaly, JOJKHO HEMHOTO TMPEeBHIIIATh MaKCHUMaJbHBIA YpPOBEHb
U3y4aeMOTo TOKa3aTeNs; JOMyCKaeTcs pas3phlB MAcIITAaOHON IIKalbl B Ciydae
M300pKEHUST  CTATUCTHUECKUX  JAHHBIX, HMEIOIIMX 3HAYEeHHUS TOJBKO B
OIpe/ieNIeHHbIX npefenax. To ecTh, eCi Ha KaKOM-TO Y4acTKe JaHHbIE OTCYTCTBYIOT,
TO MacmTa0Has IIKaja MOXKeT ObITh MpepBaHa W Jajbllle MPOAOIKATECA YXKE C TOTO
3Ha4YeHUs, KoTopoe umeercs. llpu 3TOM mpuMeHsieTcss ycIOoBHOE 0O0O3HAaYCHHE —
pa3pbIB MacCIITAOHOM MIKaJbI - = .

OkcmuKanusa rpaduka — 5TO TMOSICHEHHE CoAepX aHus Trpaduka, KOTOpOe
BKJIIOYaeT B ce0si OOBSICHEHHE MACIITAOHBIX IIKAJ; YCIOBHbIE O00O03HAYCHMUSI
rpaguueckoro  oOpa3a;  ycloBHble  OOO3HAUEHUS  OTHENbHBIX  BJIEMEHTOB
rpadudeckoro odpa3a, KOTOpPbIe MOTYT OBITh PACTIONIOKEHBI KaK B MoJie Tpaduka, Tak
Y TI0JT HUM, HO OHU JIOJKHBI OBITH pa3MEIICHBI 0 Ha3BaHUs rpaduka.

Haspanme rpaduka — 3TO KpaTKoe H YETKOE TMOSCHEHHE OCHOBHOTO
coJiep KaHus N300pakaeMbIX Ha TpaduKe JaHHBIX, YKa3aHUE CYITHOCTH OTPaKaeMOro

ImoKas3aTcira, MCCTa U BpEMCHHU, K KOTOPOMY OTHOCATCA OTPa’XaCMbIC JaHHBIC.



119
['padpmyeckoe um300paxkeHHWe OATO  BCErJa PHUCYHOK, CIEJOBATEIbHO,

cTaTucTU4eckuil rpaduk Bcerga OQopMisieTcs Kak PUCYHOK M €ro Ha3BaHUe

pacnoJiaraetcst o1 rpaguKom.

6.7 Bujapl rpaduyueckux n300pa’keHU U CIOCOOBI UX TOCTPOCHHS

Cratuctuueckue  rpaduku  AensSTCss Ha  BUABI [0 CIEAYIOLIUM
KJacCU(UKALMOHHBIM NPU3HAKaM: IO CHOco0y IIOCTPOEHMS; IO XapakTepy
perraemMsIx 3a7a4; 1o (Gopme npuMeHseMoro rpaguyeckoro oopasa.

Knaccudukanus cratuctuyeckux rpadukoB Mo crnoco0y MOCTPOSHUSI U

XapakTepy pellaeMbIX 3a7ad rnpeacrapieHa Ha pucynke 30.

CraTtucTudeckue
rpaduku

ITo xapakTepy pelaeMbIx 3a1a4

A\ 4

A 4

Jnarpammsl CpaBHEHMUS

[To criocoOy v
IMOCTPOCHUMA JUHaMUKHN

v
CTPYKTYpHBIE

v

BapualMOHHBIX PAJ0B

v

3aBUCUMOCTEMN

v

MPOCTPAHCTBCHHOI'O pa3MCIICHUS

Craructuueckue
KapThl

A 4

Kaprorpammsl

A

A 4

Kapronuarpammsl |

Pucynox 30 - Bubl cratucTuueckux rpa@ukoB Mo crnoco0y MOCTpOeHUs 1

XapaKTepy peliaeMbIX 3a1a4d
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JlmarpaMMa — 3TO CTaTHUCTUYECKHM TpaduK, HA KOTOPOM CTAaTHCTHYECKAs
uHbopMalusi H300pakaeTcsi TMOCPEICTBOM T'€OMETPUUYECKUX JHHHUMA, (QUryp WIn
CHUMBOJIOB. B 3aBHCHMOCTH OT HCIOJIb3YEMBIX T€OMETPUYECKUX (PUTYP U CHMBOJIOB
JTUarpaMMbl OBIBAIOT CJICTYIONTUX BHIOB:

JluneliHas — 9TO aAuarpaMma, UMeEroIIas BUI JIMHUU (CTaTUCTUYECKON KPUBOH),
MPOXOMSAIIEH Yepe3 IMepeceyeHus KOOpJAWHATHOM mikanel. Ilpu mnocTpoeHuun
JMHEWHOW JAuarpamMMbl MPUMEHSETCS CUCTeMa MPSAMOYTOJIbHBIX KOOPJIUHAT (Ha OCH
abcruce (X) OTKIIAIBIBAIOTCS BapHaHThl M3y4aeMOTO IMOKaszaTeNsl WX TOKa3aTelH
BPEMEHHU, 10 OCU opauHAaT (Y) OTKIAAbIBAIOTCS YACTOTHI UM BEIUYUHBI U3y4aeMOTO
nokazarens. [I[peuMymecTBoM JTUHEMHON JUarpaMMebl SIBJISIETCS TO, YTO HA OJHOM U
TOM JK€ ToJie Tpaduka MOXKHO M300pa3uTh HECKOJBKO IMOKa3aTejaeld M CPaBHHUTh HUX

B3aMMHOE pa3BuTHe (prc.31).
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Pucynox 31 - Jlnramuka o6beMa peanu3aiuy HedernpoaykTos 3a 2014r.

CronbukoBas — 3T0 [uarpaMma, KoTopast UMeeT BUJ] BBITSHYTHIX 110 BEPTUKAIIN
NpsIMOYToJIbHUKOB. IIpy mocTpoeHuu CTOJOMKOBOW JMAarpaMMbl HCHOJIb3YETCS
CHCTEeMa TIPSAMOYTOJbHBIX KoopauHaT. Ilo ocu abcumcc (X) OTKIAIBIBaIOTCS
OCHOBAaHHE CTOJOWMKOB, TO ocu opauHaT (V) OTKIaabIBAIOTCA H300pakaeMbie
CTaTUCTHYECKUE BEIUYMHBI B COOTBETCTBUU C MPHHATHIM Maciitadom (puc.32,33).
KonnuectBo cTon0ukoB no ocu X B Juarpamme OINpPEAENseTcs] YHCIOM H3ydaeMbIX
rokasareiiei. Beicora cTon0Omnka nmo ocu Y noimpkHa HaunHAThes ¢ 0; mkana mo ocu Y

JOJIDXKHA OBITh HerepBIBHOI;'I; OCHOBAaHHS CTOJIOWKOB JOJIDKHBI OBITH paBHBI MCKIY
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c000if; CTOMOMKU MOTYT OBITh pa3MEIIeHbl Ha OJMHAKOBOM PACCTOSHUHU JIPYT OT
Jpyra, BIUIOTHYIO JAPYT K APYTYy WIA HAaIJIbIBOM; Y OCHOBaHUS CTOJOMKOB JA€TCs
Ha3BaHUE M3y4aeMOro IOKa3aTessl WM MoKa3aTelb BPEMEHM; BEIMYMHBI 3HAYCHHM

n300pakaeMbIX MMOKa3aTeseil MOMEIIaloTCsl BHYTPHU CTOJIOMKOB.
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Pucynox 32 - Jlnramuka o6beMa peanmu3aiiuu HedTernpoaykTos 3a 2014r.
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Pucynox 33 - CtpykTypa ToBapo0obOpoTa Mara3uHa MpoayKTOB B SHBape u Jiekadpe

2014 r.

JlenTo4Has — 3TO IMarpaMma, KOTOpast UMEeT BUJ BBITAHYTBIX 110 TOPU3OHTAIN
npsMOYroJibHUKOB. Crnenrduka NOCTPOEHUS! JIEHTOUYHOM IuarpaMmbl aHAJIOTHMYHA

IIOCTPOCHHIO CTOJIOMKOBOM AuarpaMmbl, TOJIbBKO OCHOBAHUA IIPAMOYTOJIbBHUKOB
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pacrnoyiaratoTcs mo Beptukanu (mo ocu Y), a MaciradHas IKajga — 10 TOPU30HTAIN

(mo ocu X). IllupuHa mMONOC JICHTOYHOW AWArpaMMBbI JTOJDKHA OBITH OJIMHAKOBOM,

JUIMHA T10JI0C COOTBETCTBYET BEJIHUYMHE N300pakacMbIX Mmokasarencit (puc. 34,35).
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Pucynoxk 34 - Jlunamuka oobema peanuzanuu HedrenpoaykTos 3a 2014r.
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Pucynok 35 - CtpykTypa ToBapooOopoTa B siHBape u nekadpe 2014 r.

KBa)IpaTHaSI — OTO auarpamMma, KOTOpasd HMCCT BHA KBaJpara. Beanunna

M300pakaeMoro moka3aTess MPeACTaBIeHa IUIONIAIbI0 KBaapaTa. YToOsl n300pa3uTh

KBaJIpaTHYIO JHarpamMmmy, HeO6XOI[I/IMO U3 HU3y4YaCMBIX CTATUCTHYCCKUX BCIIMYNH
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U3BJIEYb KBAJIpaTHbIE KOPHUM W MOCTPOHUTHh KBAAPAThl CO CTOPOHAMH, PaBHBIMU
MOJIyYEHHBIM pE3yJIbTaTaM.

KpyroBas — 310 nuarpamma, kotopas umeet Bua kpyra. Kpyrosasi nuarpamma
CTPOUTCS AQHAJIOTMYHO KBAJpaTHOM JuarpaMme, IMpH OSTOM H300pakaeMblit
MOKa3aTellb OTPaKaeTCs IUIOMIAIbI0 KPYyra, MPOMOPIHUOHATIFHON KBaIpaTHBIM KOPHSIM
U3 U300pakaeMbIX BEIUYHH.

PanuanpHas — 3TO amarpamma, KOTopas CTpOHMTCS Ha 0a3e MOJSIPHBIX OCei
KOOpJIMHAT (HAmpuMep, ISl U300paKEHUS MOBTOPSIOIIMXCS TOJOBBIX LHUKIOB C
MIOMECSYHBIMHM WJIM TOKBapTAJIBbHBIMU JaHHBIMU). Hadaiom oTcyeTra Ciy>KUT LEHTp
OKPYXHOCTH, a MaclTaOHble WIKajdbl paclojlaraloTcs Ha pajaudycax Kpyra.

PaauasbHble TuarpaMMbl ObIBAIOT 3aMKHYTBIMH U CIIMPaJIbHBIMU (puc.36).
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Pucynox 36 - Jlunamuka o6bema peanuszaiuu HedTenpoaykros 3a 2014r.

@urypHas — 3TO AUarpamma, KOTopas MMEET BHUJ ONPEIEICHHBIX PUCYHKOB
WIA CHMBOJIOB, KOTOpbl€ B HauOOJIbIIEH CTENEHH COOTBETCTBYIOT CYIIECTBY

M300pakaeMbIX SIBIICHUM.
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CekTopHass — 3TO AuarpaMma, KOTopas MMEeT BHUJ Kpyra, pa3feJIeHHOro Ha
YaCTH — CEKTOpa (MCIOJIb3yeTCs] OOBIYHO TPU M300pAKEHUU CTPYKTYPHI U3y4aeMOTO
sByieHust). [Ipu mocTpoeHnuu CeKTOpHOM IUarpamMmsl IJIONIAlb Kpyra IpUHUMAETCs 3a
BEJIMYMHY BCETO M3y4aeMOIO SBJICHUS, a IUIOLIAAU OTHAEJIBHBIX CEKTOPOB Kpyra

0T06pa}KaIOT JOJIFO €TI0 COCTAaBHBIX qacTeu IMPOIIOPIUOHAJIBHO UX YACIBbHOMY BCCY

(puc.37).
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Pucynoxk 37 - CtpykTypa ToBapoobopoTa B stHBape 2014 r., %

3Hak Bap3apa — 310 auarpamma, umeromas Buj NpsAMOYTOJIbHUKA, Y KOTOPOTO
OJIMH COMHOKHUTEJIb IPUHAT 32 OCHOBAHUE MPSIMOYTOJIbHUKA, IPYTOl COMHOXKHUTEND —
3a BBICOTY IPSIMOYTOJIbHUKA, @ BCS IUIOIIA/Ib MPSIMOYTOJIbHUKA PaBHA MMPOU3BEICHUIO
IBYX comMHOxuTesnei. Jluarpamma 3Hak Bapzapa ucnosb3yercst Juisi TpaduyecKoro
U300paKeHMsI COMOCTABIICHUS TPEX U3ydaeMbIX BeiauuuH. [Ipu aTom, Tpu n3ydaemble
CTaTUCTUYECKUE BEJIMUYMHBI B3aMMOCBSI3aHbl MKy CO00I TakuM 00pa3oM, YTO OJHA
BEJIMYMHA SIBJISIETCS IPOU3BEAEHUEM ABYX APYIMX BEJIIMYUH.

[Tonuron — 3To Auarpamma, UMeEroIIas BUJ JOMAHOM JINHUM, OTPE3KU KOTOPOH
COCJIMHAIOT TOYKHM IepeceYeHus] 3HAYEeHUW BapuaHT W dYactoT (mo ocu X
OTKJIQJIBIBAIOTCSI 3HAYEHUSI BAPUAHT, MO OCH Y OTKJIAJbIBAIOTCA 3HAYEHHS YaCTOT).
[Tonuron wucnonb3dyercss s rpaduUyecKoro H300paxeHusi AUCKPETHOrO psiia
pacrpenenenus (puc.21).

['mcrorpamma — 3TO Auarpamma, KOTOpas UMEET BUJ CTyNeH4YaTol (UTYpHI,

COCTOS[I.HCIZ U3 IPAMOYIOJbHHMKOB, OCHOBAaHHMAMHU KOTOPBIX SABJIAIOTCA 3HAUCHHA
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BApUaHT, a BBICOTAMM — 3HA4Y€HHsI 4YacTOoT. [‘McTOorpamma wHcHoJb3yercs IS
rpau4ecKkoro n300paKeHNUss UHTEPBAIBHOTO Psijia pacupeaesieHus (puc.22).

Kymynsara (kyMmynsaTuBHas KpUBasi) — 3TO AUarpaMma, UMeEromas BUuj JOMaHON
JMHUM, OTPE3KH KOTOPOM COEOUHSIOT TOYKHM IEPECEUYEHHUs] 3HAUCHW BapuUaHT H
3HAQYEHUM HAKOIUIEHHBIX YacTOT (UTOroB wyacTtoT). Kymynsra wucmonb3yercs is
rpaduueckoro M300pa)kKeHUsT BapUAIMOHHBIX PSAJOB C HAKOIJICHHBIMH YacTOTaMU
(puc 23).

Kpusas xonnentpauuu (kpuasi JlopeHiia) — 3To auarpamma, MMeEroas BH]L
JIOMAHOW JIMHMM, OTPE3KHM KOTOPOM COENMHSIIOT 3HAYEHWS HAPACTAIOMIMX HTOrOB
3HAYCHUH MpHU3HAKA U 3HAYCHUS] HAKOIUIEHHBIX YacToT (puc. 38). [Ipu 3TOM, 1o ocu
X OTKIAABIBAKOTCSA 3HAYEHUS HAKOIUIEHHBIX YacTOT, IO OCH Y OTKJIAJBIBAIOTCA
HapacTalouMe WTOrd 3HayeHud npusHaka. Kpusas JlopeHna MoxeT OBITH
npeobpaszoBaHa B rpaduk JlopeHua, npencrasistomnias co0oil KBaapar, B KOTOPOM Ha
OCSIX KOOPJWHAT pacrojokeHsl MacmrTaOHple mkanbl ot 0 go 100%. Jlmaronanb
KBaJlpaTa COOTBETCTBYET HOPMAJbHOMY  pPACHpPEEICHUI0 U  OTCYTCTBHUIO
KoHIeHTpauuu. Yem Oonbiie kpuBass JlopeHna OTKIOHAETCA OT JUaroHaIu
HOPMAJIBHOTO pACIpeNeeHusl, TeM OOJiblIe HEPaBHOMEPHOCTb pacHpeiesieHus, H,

CJICO0BATCIIbHO, BBIINIC KOHLICHTPALIUA.

Kpuras Jlopenua

J0JI 10X01a

J10JIA HaCCJICHUS

— PaBHOMeEpHOE pacnpeneneHue — Amypckas obnacts 2011 Poccus 2011

Pucynok 38 — Kpusas Jlopeniia pacnpeneneHus HaceaCHUS 1O YPOBHIO 10X0/10B [16]
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CraTUCTHYECKHE KapThl — 3TO CTATUCTUYECKHE TIpaduKd, HAHCCCHHBIC Ha
KOHTYpHBIC Teorpadudeckue KapThl. CTaTHUCTHYECKUE KapThl OBIBAIOT JIBYX BHUJOB:
KapTOrpaMMBbl; KapToIuarpaMMel.

Kaprorpamma — 310 cxeMaTudeckas KOHTypHasl KapTa, MO0 TUIaH MECTHOCTH,
Ha KOTOPOH OTACIbHBIC TEPPUTOPUU B 3aBUCHMOCTH OT BEJIMYMHBI U300pakacMoro
nokazarenass 0003HAYAIOTCS MPU TMOMOIIM TpapUUECKUX CHUMBOJIOB (IITPUXOBKH,
Touek u T.1.) (puc. 39). Kaprorpammsl OBIBAIOT CICAYIONINX BHIOB: (HOHOBASI — 3TO
KapTorpaMma, B KOTOPOW TEPPUTOPUU C PA3IUYHON BEIUYMHOW HW3y4aeMOro
MoKa3aTeiisi WMEIOT Pa3JIMYHyl0 IITPUXOBKY; TOYeYHas — 3TO KapTrorpamma, B
KOTOpPOW B KauecTBe TpaMyecKOro CHMBOJIA HCIOJB3YIOTCS TOUYKH OJIHMHAKOBOTO
pa3Mepa, pa3MelIeHHbIC B TIpeJeiiax ONPEICIICHHBIX TEPPUTOPHA, MPU I3TOM, YeM

0oJIbllIe TOYEK HA JAHHOU TEPPUTOPUH, TEM OOJIbIIIEC 3HAUCHUE MTPU3HAKA.

MMNOTHOCTb HACENEHWA MO CYB BEKTAM
POCCHUCKOW ®ENEPALIMK
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Pucynok 39 — Kaprorpamma pasmernienus Hacenenus PO B 2013r. [15]
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Kaproanarpamma — 310 coueTanue KOHTYPHOM KapTsl U auarpaMmsl. [IpuHiun
IOCTPOEHUSI KAPTOAMArpaMMbl 3aKJIOYAETCs B TOM, 4YTO Ha KOHTYPHOU KapTe
COCTaBHbIE YacTH KakOW-nMOO JuarpaMMbl — pa3MEIIAlOTCs Ha  IUIOUIaau
OIPEJEICHHON TEPPUTOPUATBHON €IUHULIBI.

[lo xapakrepy pemaempIXx 3aJad CTaTUCTHUUECKHE TpaduKd JAENATCS Ha
CJIEYIOIME BUBL: TpaUKu CpaBHEHUs; TpaUKU CTPYKTYpbl, TpadUKu TUHAMUKY;
rpauky  TPOCTPAHCTBEHHOTO pa3MeIleHus; TpaduKd BapUAIMOHHBIX PSIOB
pacnpenenenus; rpauKu 3aBUCUMOCTH.

['paduku cpaBHEHHS pPEIIAIOT 3aJady OTOOpPaKEHUs COTMOCTABJICHUS IBYX HIIU
HECKOJBKMX TIIOKa3aTeled BO BpeMEHHM M mpocTpaHcTBe. K HUM OTHOCATCA
CTOJIOMKOBBIE, JIGHTOUHBIE, KBaJpaTHbIC, KPYroBble U (UTYpHBIE OUArpaMMbl, a
TaK)K€ OTAEJIbHbIE KapTOrpaMMbl U KapTOAUArpaMMBl.

I'paduku CTpyKTyphl pemaroT 3ajady OTOOpakKeHHs COCTaBa H3y4aeMoro
SBJICHUSI M CTPYKTYPHBIX CIABUIOB. K HHM OTHOCSTCS CEKTOpPHBIE IHMarpammsl, a
TAaK)K€ CTOJIOMKOBBIE, JICHTOYHBIE, IIOJIOCOBBIE M JAPYIHE, B KOTOPBIX IMOKA3aHO
paszeneHue n3y4aeMoro sIBJI€HUS Ha COCTaBHbBIC YaCTH.

I'padyixky nuHaMHMKM pemaroT 3afady OTOOpa)K€HUs MU3MEHEHHUS H3y4aeMoro
SIBJICHHSI BO BpeMeHH. K HUM OTHOCSITCSI BCE BHJIbI JINHEWHBIX TUArPAMM.

I'padkn NmpOCTPaHCTBEHHOTO pa3MEIICHMs] pEeHIaoT 3a7ady OTOOpakKeHUs
MIPOCTPAHCTBEHHOM pacnpOCTPaHEHHOCTH M3ydaemoro siBjieHusa. K HUM oTHOCATCA
BCE€ BHJIBI KAPTOTPaMM M KapTOAUArPaMM.

I'paduxkn  BapualuMOHHBIX  PSAOB  paclpeiesieHHs  pelarT  3ajady
OTOOpa)XE€HUS PA3IMYHOrO BUJA psAIOB pachpeaeineHusa. K HUM  oTHocATCA
TUCTOrPaMMa, MOJUTOH, KyMyJIATa, OTWBA, KpUBasi KOHUEHTPALHH.

I'padyiky 3aBHCHUMOCTH PEIIAIOT 3a7a4yy OTOOpPaXKEHUsI CTENEHU B3aWMOCBSA3U
MEXIYy JBYMSI WU HECKOJbKHM HM3y4aeMbIMU INpU3HakaMu. K HUM OTHOCSTCS Bce
BU/Ibl TOYEUHBIX IHAarpaMM.

Knaccudukanus cratuctuyeckux rpadukoB 10 ¢GopMe NPUMEHSEMOTo

rpadudaeckoro o6pasza mpencrabiiena Ha pucynke 40.
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Pucynox 40 - Knaccuduxaiusi ctaTucTuaeckux rpadukoB 1o ¢hopme

IPUMEHSEMOT0 Tpaduueckoro oodpasza

Toueunsnii — 310 Tpaduk, B KOTOPpOM B KauecTBe rpaduueckoro obpasza
MPUMEHSETCS COBOKYIMHOCTH TO4YeK (Hampumep: Tpaduk  KOppEISIIUMOHHON

3aBUCUMOCTH) (puc.41).
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Pucynox 41 - 3aBucumMocTh 00beMa peanu3aniui HeTENPOIyKTOB OT BpEMEHU

(mecsia) 3a 2014r.
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Jluneiinplii — 3TO0 Tpaduk, B KOTOPOM B KauecTBe TIpaduyeckoro obdpasa

npUMeHsieTcs TeoMeTpudeckas uHus (puc.31, 38).

[TnockocTHOM — 3TO Tpaduk, B KOTOPOM B KadecTBe rpaduyeckoro oodpasza
MIPUMEHSIOTCSI TEOMETPUYECKUE — TPSIMOYTOJIBHUKH, CTOJOWKH, JTMHEHKH, TMOJIOCHI,

KBaJpaThl, KPYTH, TOUKH, IITPUXOBKA U HE reoMeTpuueckue purypsl (puc. 32, 33, 34,
35, 36, 37 u 1p.).

OO0beMHBIIT — 3TO Tpaduk, B KOTOPOM B KauecTBe TIpaduueckoro obOpaza

IPUMEHSIOTCS 00bEMHBIC IOBEPXHOCTHBIC pacipeaeneHus (puc.42).
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Pucynox 42 - Jlunamuka oobema peanuzanuu Hedrenpoaykros B 2014r.
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7 CTATUCTUYECKUE METOJIbI AHAJIM3A PSIOB JIMHAMUKM.
CTATUCTUYECKOE MOJIEJTMPOBAHUE HA OCHOBE AHAJIM3A PSIJIOB
JTMHAMUKHA

7.1 CYHIHOCTB, COCTABHBIC 3JICMCHTEI, 3a1d491 X1 BUABI pAJ0OB JUHAMHUKH

JluHamMBKa — STO UW3MEHEHHE SBIEHHS BO BpeMeHU. OCHOBHas LETb
CTaTUCTUYECKOTO W3YYCHUS JAUHAMHUKHU 3aKIIFOYACTCS B BBISBICHUM U W3MEPECHUU
3aKOHOMEPHOCTH PA3BUTHUSL SIBJICHUS BO BPEMEHHM. OJTa LEJb JIOCTUTAETCA
IOCPEICTBOM IIOCTPOCHUS Y aHAIN3A CTATUCTUYECKUX PSIAOB JUHAMUKHU.

Psn nuHamMuyky B CTaTUCTHUKE — 3TO psifi MOCIEIOBATENBRHO PACIOJIOKEHHBIX B
XPOHOJIOTUYECKOM MIOPSIKE KOJINYECTBEHHBIX IoKa3aTeseu, KOTOpBIE
XapaKTEPU3YIOT U3MEHEHHUE SIBJICHUSI BO BPEMEHU.

Psin iuHaAMUKU COCTOMT U3 ABYX DJIEMEHTOB: MOKa3aTelisi BpeMeHH (YCIOBHOE
o0o3HaucHHE - t) ¥ ypOBHS psijia AMHAMUKH (YCIOBHOE 0003HaYeHHE — V).

1. Ilokasarenp BpemeHM t 3TO — MOMEHT NO COCTOSIHUIO Ha KOTOPBIM
OTIpEeJIeIISIETCSl M3Y4YaeMblil MoKa3aTesb, JIMOO TEPHOJ, 32 KOTOPBIA Ompenesnsercs
M3ydyaeMbld mokazaresb. [loka3arenb BpEMEHHM MOXKET BBIPAXKATHCA KOHKPETHOU
JaToM, JTMOO MHTEPBAJIOM BPEMEHU — MECAIIEM, TOJIOM U T.J.

2. YpoBeHb psAna AUMHAMUKHM Y — COOTBETCTBYIOIIMI KOJIMYECTBEHHBIN
MOKa3aTelb, XapaKTEPU3YIOIIMN COCTOSIHUE SIBIICHUS Ha OIPEJICIICHHbIA MOMEHT
BpEMEHH, JIMOO pa3BUTHE SIBJICHUS 3a OMNpPEIEICHHBIA MEpPHOJl BpEeMEHHU. YPOBEHBb
psiga AMHAMUKHA MOYKET BBIPAKaThCsl aOCOTIOTHBIMU, OTHOCUTEIBHBIMU U CPEIHUMHU
BEJIMYMHAMM.

[Ipy mocTpoeHMM W aHAIM3€ PAJOB JMHAMHUKA B CTAaTUCTHKE PELIAKOTCS
CHEYIOIINE 3a1a4HU:

1. XapakTepucTuka MHTEHCUBHOCTH OTHAEJIBHBIX MU3MEHEHUN H3y4aeMOro SIBJICHUS
BHYTPU psJa JUHAMHKHA OT YPOBHS K YPOBHIO IyTEM pacueTa WHIUBUAYAIbHBIX

TOKa3aTesen paaa JMHAMUKH.
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2. XapaKTepuCTUKa W3MEHEHHS H3y4aeMoro SIBJICHHUS B IIEJIOM 3a BECh IMEPUO]I,
BKJIIOUEHHBIN B aHAJIM3 ITyTEM pacyeTa CpeHUX MOoKa3aTesel psajia TMHAMUKH.
3. BbIsIBIICHHE 3aKOHOMEPHOCTH M OCHOBHOM TEHACHUMH Pa3BUTHUS H3y4a€MOIro
SBJICHUSI BO BPEMEHHU MpPHU MOMOIIM BBIPABHUBAHUS psiia TMHAMUKU U TPEHIOBOTO
aHaJIn3a.
4. IIporHo3upoBaHUE U3MEHECHUS U3y4aeMOr0 SIBJICHUS Ha EPCIIEKTUBY MPH MOMOIIHN
ONpEeIeJICHHUS] TOUCUHBIX U UHTEPBAJIbHBIX MPOTHO3HBIX 3HAYCHUM.
5. BblABieHUE CTENEHU BIMSHUS (DAKTOPOB, KOTOPhIE 00YCIABIMBAIOT HW3MEHCHHE
M3y4yaeMOro SIBJICHUS MPU MOMOIIU KOPPEIAIMOHHO-PETPECCUOHHOIO aHalu3a B
psnax AMHAMUKH.

Psnapl guHAMMKW ACTATCS HA BUIBI MO CICAYIOIIUM KiacCH(pUKAITMOHHBIM

npusHakaMm (puc. 43).

Psan nunamuku

. o~
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Pucynox 43 — OCHOBHBIC BHJIBI PSIJIOB JTUHAMUKH

JleneHne psaoOB IWHAMHKA HAa MOMEHTHBIE M HMHTEPBAJIBHBIE 3aBUCHUT OT
COAEPKAHUSI CaMOr0 M3y4dyaeMOro Mokaszaresid. Eciu u3ydaembld [OKas3aTeilb —
MOMEHTHBIA (YMCIIEHHOCTh HACEJICHHUS, OCTAaTOK JCHEKHBIX CPEACTB Ha BKJIaJax B
O0aHKe, OCTATOK MaTepUajibHBIX OOOPOTHBIX CPEJICTB Ha CKJIaae U Ap.), TO U PsiA
JUHAMUKH, KOTOPBIA OTPAXXKAaeT U3MEHEHHE JJAHHOTO TTOKA3aTesisi — MOMEHTHBIN. Ecin

M3y4yaeMblil TOKa3aTelb UHTEPBAIbHBIN (00bEM MPOU3BOJCTBA MPOAYKIIMU 3a TOJ,
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CyMMa 3aTpaT Ha MPOU3BOJCTBO MPOAYKIIMU, CyMMa BBIPYYKH OT peaan3aiuiu
OPOAYKIIMK W JAp.), TO U psia AWHAMUKH, OTPAXKAIOIUWA H3MEHEHUE JIaHHOTO
MOKA3aTeNsl — UHTEPBAJIbHBIN.

MOMEHTHBIA PsiJl TMHAMUKH TOKAa3bIBAET HAJIMYHME H3Yy4aeMOTro SIBIICHHS Ha
ONpEJECICHHBIA MOMEHT BpPEMEHHM — KOHKPETHYI0 JaTy (psiabl JAUHAMHUKU
YUCJIEHHOCTU HaceJleHuss — Ha | sHBapsd KaXJOro rojaa, BEJIMYHMHBI 3alacoB
00OpOTHBIX CPEACTB — HAa | YHCIIO KaKIOTO MECAIa, CyMMBI OCTAaTKOB JIEHEKHBIX
CpEICTB Ha BKJIagax B OaHke — Ha | YHCIO KaXIOro Mecsla, IOroJIOBbe

CEIIbCKOXO3SHCTBECHHBIX JKUBOTHBIX — Ha 1 STHBaps KaXkJI0To roja u jap.) (tadi. 24).

Tabnua 24
JInHaMUKa YHCIICHHOCTH HaceJaeHus AMypckoi o0actu [16]
Ha 1 ssuBaps rona, t YuciieHHOCTh HAaceJICHUs, ThIC. 9ell., Y
2004 894
2005 888
2006 881
2007 874
2008 869
2009 864
2010 835
2011 829
2012 822
2013 817
2014 811

Oco0eHHOCTh MOMEHTHOTO psJia JUHAMHKHU 3aKJI04aeTcs B TOM, UYTO B €ro
YPOBHH BXOJAT OJHU U T€ K€ €AWHUIBI M3y4aeMOM COBOKYIHOCTH, IO3TOMY IIPH
CYMMHPOBAHHH YPOBHEH MOMEHTHOTO psiJia TMHAMUKH BO3HUKAET MOBTOPHBIN CUET U
CyMMa YpPOBHEMl MOMEHTHOIO psJla AMHAMUKHA HE MMEET PEalbHOIO COACPIKAHUS.
OcoOeHHOCTD (TaOu. 24) TposBISETCS CISAYIOIIUM O00pa3oM: HampuMep, B
YHCIIEHHOCTh HaceneHus Ha | saBaps 2012r. BXOAWUT M 4acTh HACEJICHHMS, ObIBIIAS B
2011r.; na 1 suBaps 2013r. — BXoauT yacTh Hacenenus, ObiBmas B 2011r. T B 2012r.
U T.JI.

NHTepBaNIbHBIN Pl AMHAMUKHU MOKA3bIBAET PE3YJbTAT, HAKOIUICHHBIA WU
BHOBb IIPOM3BEJICHHBIN 3a OMNpEIENCHHbIH Nepuoj] (MHTEpBal) BpeMEHH (psabl

JTUHAMUKH OOBbE€Ma TMPOU3BENCHHOM MPOAYKIHMHM, YHWCIA POJUBIIUXCS, OObeMa
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TOBapooOOpOTa TOPrOBOTO MPEANPUATHS, CyMMbI BBIIAHHBIX KPEIUTOB OAHKOM U Ap.

B IIEJIOM 3a MECSII, KBapTall, roj U T.1.) (Tadi. 25).

Tabmura 25
JluHaMuyKka 4yncia poauBIIuXcs B AMypckoii o6nactu [16]
TI'oggr, t Yucno poauBmmxcs, yei., Y
2004 11092
2005 11006
2006 10661
2007 11807
2008 11512
2009 11218
2010 11479
2011 11211
2012 11740
2013 11453

Oco0OeHHOCTh HMHTEPBAIBHOTO psAJla JUHAMUKH 3aKJII0YaeTcs B TOM, 4YTO
KaXJIBI €r0 YPOBEHB CKJIQJBIBACTCS M3 BEJIMYMH, 0Opa30BaHHBIX 3a 00Jiee KOPOTKUE
MPOMEKYTKA BPEMEHH, W TYTeM CYMMHPOBAHHUS YPOBHEH HWHTEPBAIBHOTO psjia
JTWHAMHUKH TOJyYarOTCs HOBBIC PSABl TUHAMUKH 32 YKpYIHEHHBIC mieproasl. Cymma
YpPOBHEH MHTEPBAJIBHOTO psjla JAUHAMUKH HMEET peajlbHOE COEp>KaHueE.
OcoOeHHOCTh MPOSIBIACTCS CIEAYIONIUM 00pa3oM: CyMMa 4YHCia POJMBIIMXCS 3a
2004 — 2013r.r. xapakTepu3yeT 00111ee YUCIO POIUBIINXCS 32 U3YYaEMBbIi MEPUOI.

Jlenenne psaoOB AMHAMUKHA Ha PSAIbI JUHAMUKH AOCOJIOTHBIX BEJTUYHMH, PSIBI
JTUHAMUKA OTHOCHTCIIBHBIX BEJIWYUH M PSAIbI JUHAMHKUA CPEIHUX BEIWYUH 3aBUCHUT
OoT ()OpMBI BEIPAXKEHHUS CAMUX U3y4aeMBbIX TTOKa3aTelCH.

[Tpu 3TOM psifbl AMHAMHUKH a0COIOTHBIX BeuunH (Tadm. 24, 25), kak mpaBuIIo,
SIBIIAIOTCS MCXOIHBIMM, a PSAbl IUHAMUKH OTHOCHTEIBHBIX (Tabn. 26) u cpemHux

BCJIMYMH — IIPOU3BOJAHBIMMU.

TaOnuna 26
JInHaMuKa YPOBHS POKIAEMOCTH B AMYypCKoit obmactu [16]
Tlogwl, t Koaddumnment poxxnaemoctn, npomuiie, Y
1 2

2004 10,0
2005 12,4
2006 12,4
2007 12,1
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[Tponomkenne Tabauis 26

1 2
2008 13,5
2009 12,9
2010 13,8
2011 13,6
2012 14,3
2013 14,1

Jlenenue psiioB JTUHAMUKA Ha TIOJHBICE M HEMOJHBIE 3aBUCUT OT HaJIUYMS
HCXOHOM MH(POPMAIIUH.

[TonHbI€ — 3TO PSAZBI AUHAMUKHU C PABHO OTCTOSIIIMMH BO BPEMEHH YPOBHSIMH, B
KOTOPBIX JaThl WM TNEPUOJAbl BPEMEHU CIEAYIOT OAWH 3a JPYTUM C PaBHBIMU
MIPOMEXKYTKAMH (BBIIIE MPEICTABICHHBIC PSJIbl JUHAMHUKN OBUIH MOJTHBIMU).

Henonubie — 3TO psapl AMHAMUKKA C HEPABHO OTCTOSIIMMHU BO BpPEMEHHU
YPOBHSIMH, B KOTOPBIX HMMEIOTCS Pa3pbiBbl MEXKIY IOKa3aTeJsIMA BPEMEHU U
MIPUHIIAIT PABHBIX IMTPOMEKYTKOB HE COOTIOIAeTCS.

CraTuCTUYECKOMY H3yUYEHMIO, KaK MPaBWJIO, IOJBEPTalOTCs TOJHBIC PSJIbI
JTUHAMUKW. Eciam  ucXOomHbId  psj JAWHAMHUKHA  SABJISICTCS  HEMOJHBIM, TO JJIA
CTaTUCTUYECKOTO aHaju3a OH Mpeolpa3yeTcs B TIOJHBIM METOJIOM YCJIOBHBIX
pPacyeToOB HEJOCTAIOIINX YPOBHEN.

JleneHue psAIOB JTUHAMUKKA HA M30JUPOBAHHBIC M KOMILUIEKCHBIE 3aBUCUT OT
nenu a"anusa. M3oaupoBaHHBIE — 3TO pANbl JTUHAMUKH, KOTOPBIE XapaKTEPU3YIOT
M3MEHEHHE BO BPEMEHM TOJBKO OJHOTO Mokazaresisa. KOMIUIEKCHbIE — 3TO Ppsiibl
JTUHAMUKH, KOTOpPbIC XapaKTepU3ylOT M3MEHEHHME BO BPEMEHM HECKOJIbKHUX
B3aMMOCBSI3aHHBIX MEXK]1y COOOM MOKa3aTese.

Beimie mnpenctaBiieHHbIE  PSAbl  JUMHAMHUKA B OTJEJIBHOCTH  SIBJISIIOTCS
M30JIMPOBAHHBIMH.

Ecnu ux o0BbeauHUTH B OJHY CTAaTHUCTHUYECKYIO TaOJHUIly, TO TMOJYYUTCS
KOMIUIEKCHBIA Ppsii JUHAMHKH, KOTOPBIM XapakTepu3yeT HW3MEHEHHE BO BpPEMEHH

B3aMMOCBSI3aHHBIX JeMOTpapruecKuX mokasareinei (tadmu. 27).
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Tabmna 27
KomrutekcHbId psit AuHAMHAKH [16]
YuciieHHOCTh UYwucno poauBmuxcs, yein., | KoaddunueHnt poxxaaeMocTH,
I'oger, t
HaCeJIEHM, ThIC.UelL., Y Y npomuiie, Y
2004 894 11092 10,0
2005 888 11006 12,4
2006 881 10661 12,4
2007 874 11807 12,1
2008 869 11512 13,5
2009 864 11218 12,9
2010 835 11479 13,8
2011 829 11211 13,6
2012 822 11740 14,3
2013 817 11453 14,1

7.2 TlpaBuia mocTpOeHUs PSAIOB TMHAMUKA

JIOCTOBEPHOCTh pE3yJIbTATOB aHAIN3a M3MEHEHUS H3Yy4aeMOro SIBJIEHUS BO
BPEMEHHU 3aBUCUT OT MPABWJIBHOCTH MOCTPOCHUSI UCXOIHOIO psiia AUHAMUKHU. Bce
mpaBujia IMOCTPOCHUS PSAJAOB JUHAMUKH MOXHO OOBEIMHUTH B YETHIPE TPYIIIIBI:
1.ITepuoauzanus. 2. ConocTaBUMOCTb UCXOAHBIX TaHHBIX. 3. COOTBETCTBUE BEIUYUH
BPEMEHHBIX HHTEPBAJIOB HMHTEHCUBHOCTH M3MEHEHUS HW3y4yaeMbIX SIBJICHUMU.
4.Y1opsii0u€HHE YUCIOBBIX YPOBHEW BO BPEMEHH.

[Tepunoauzamus — 3T0 pa3nelIeHUE BCEro MEpUoJa M3YYCHHUS HAa OJHOPOIHBIE
ATalbl, B TMpelesiax KOTOPhIX HM3MEHEHHE HW3y4yaeMOoro SIBIICHHUS MOJYUHSETCS
€AMHOMY 3aKOHY pa3Butusl. [lepronn3zanus npou3BOAUTCS TPEMS METOIAMMU:

1) ucropuueckuit Meto1. [Ipy UCTOPUUECKOM METOJIE pa3/ICJICHHE U3yd4aeMOro
nepuoJa Ha OJHOPOJHBIE 3Tamlbl OCYIIECTBISIETCSI HA OCHOBE 3HAYMMBIX JaT H
COOBITHI (COIMAIUCTUYECKAas] DSKOHOMHUKA, TIEPEXOJHAsi HSKOHOMHKA, PphIHOYHAS
HPKOHOMHUKA U JIp.);

2) MeToj mMapaUleJbHOM mepuoam3anuu. I[lpu Merojae mapauieIbHOM
MEepUOJIU3aLMM  M3MEHEHHE H3Yy4aeMOro IOKas3aTessd, 10 KOTOPOMY MOXKET

OTCYTCTBOBATb HCXOAHAA I/IH(l)OpMaI_II/ISI, CTaBUTCA B 3aBHCHUMOCTBh OT H3MCHCHHA
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JIPYroro IoKa3aTensi, KOTOPbId TECHO B3aMMOCBSI3aH C HU3y4YaeMbIM, 110 KOTOPOMY
uH(bOpMaIUs €CTh B MOJHOM 00BEME;

3) MeToJ MHOTOMEPHOTO CTAaTHCTHYECKOro aHaim3a. Ilpum  mMerone
MHOTOMEPHOT'O CTaTUCTHYECKOTO aHanu3a UCITIOJIb3YETCS HECKOJIbKO
B3aMMOCBSI3aHHBIX TIOKa3aTEeJEed, OIMpENENseTcsd CTENEeHb HX 3aBUCUMOCTH U B
npeaenax u3y4aeMoro nepuojia Nporu3BOAUTCS TUIIOJIOTHUYECKasl TPYIIIUPOBKA.

ConocTaBUMOCTh MCXOAHBIX JAHHBIX OOECHEYMBAETCA MO CIEAYIOIIHM
rapaMeTpam:

1) mo Teppuropun. CoOmocTaBUMOCTh IO TEPPUTOPUU JOCTHTACTCS TEM, UYTO
JAHHBIE 0 00BEKTaM, I'PAHULIbI KOTOPBIX U3MEHWINCH, YCIOBHO MEPECUUTHIBAIOTCA B
paMKu cTapblX TrpaHHll (€CIM TOMEHSJIMCh TpPaHUIBl pEruoHa B peE3yJbTaTe
oObeauHeHus1 0ojee MENKHX, TO B JMHAMHUKE IOKa3aTelb M3y4daeTcs B TIPAHUIAX
peruoHa 10 00beIMHEHUS);

2) 1o coBOKYMHOCTH. CONOCTaBUMOCTh MO0 COBOKYITHOCTH JIOCTHTACTCS TEM,
YTO JAHHBIE MO COBOKYIHOCTSIM, YHWCJIEHHOCTh KOTOPBIX H3MEHWJIACH, YCIOBHO
IIEPECUUTHIBAOTCS B PAMKH CTAPOl COBOKYITHOCTH C IMPEABIAYIIAM YUCIOM €IVHMII.
OTO TPOU3BOAMTCS NPH MOMOLIM CMBIKAHUSA PAIOB JUHAMUKH IYyTEM Iepecyera
aOCOJIIOTHBIX YPOBHEW psAa JIWHAMUKA B OTHOCUTEJbHBIE, JINOO B YCJIOBHBIE
aOCOJIIOTHBIE  YPOBHHU. (ecnmu  yBENMMUYWINCH pa3Mepbl MPEANPUATUS IIyTEM
BKJIIOYEHUS] B HEro JAPYrMX NOJApa3[eleHuil, TO aHalu3 JAUHAMUKH OoObeMa
IIPOU3BOJACTBA  MPOAYKIMH  IMPOU3BOAUTCA C  YYETOM H3MEHEHUs 4YHUCIIa
MOApa3ACICHUN PEANPUSITHS.

Hanpumep, B nepBblil rog npeAanpusTie padoTano B MPEXKHUX pa3Mepax, BO
BTOPOM TOJly YHCJIO TOPrOBBIX TOYEK YBEJIWYWIIOCH, B TPETHEM TONY MNPEANPUITHE
paboTano yXe B HOBBIX pa3mepax. Jlig MOdMydeHUss COMOCTAaBUMBIX JAHHBIX
onpenensiercss kodddumumeHT cootHomenuss ypoBHer K = 630 / 450 = 1,4.
[Tomy4yennsiii koduIeHT yMHOXKAEeTCsT Ha 00beM TOBapOOOOpOTa MEPBOTO TO/A,
MoJIy4yaeTcss Hemocralomui ypoBenb Y = 432 x 1,4 = 604,8. B pe3ynbrarte

MOJIy4aeTCs HOBBIA PAJ IWHAMHUKHA IPU HOBBIX pa3Mepax TOProBOrO NPEMITPUATHS

(Tabu. 28).
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Tabmnura 28

O6beM PO3HUYHOTO TOBAPOOOOPOTa TOPTOBOTO MPEATIPUATHS

IToxa3zarenu 1-ii roxg 2-1 Tox 3-Arox
VcxoaHble pasmMepbl IPEANPUSTUS 432 450 -
HoBrble pazmepsl mpeanpusTis - 630 622,5
CorocTaBUMBIH PsiT 6004,8 630 622,5

3) nmo BpemeHHu peructpanuu. COMOCTaBUMOCTH IO BPEMEHH PETHCTpPAINH
JIOCTUTAETCS IMyTeM PErHCTpaIK UCXOJHON nH(OpMalun 00 N3ydaeMbIX SBICHUAX C
y4eTOM KpPHUTEpHs MUHUMAJIbHONH MOOUIILHOCTH;

4) no emuHuuaMm wu3MepeHus. CONOCTaBUMOCTh IO EIMHUIAM HW3MEpPEHHS
JOCTUTAETCA TyTEM IMepecueTa M3y4aeMbIX TMOKa3aTelled C pa3HbIMH EAHMHHUIIAMU
U3MEPEHUS B €IMHYIO pa3MEPHOCTb, JIMOO B YCIIOBHBIE €IUHUIIBL;

5) mo menam. ComoCTaBMMOCTH IO II€HAM JOCTHTAaeTCsl MyTeM Iiepecyera
CTOMMOCTHBIX TIOKa3aTeleld B COMOCTAaBUMBIE IIEHBl — B YCJOBHBIC, JHOO B IE€HBI
(UKCHPOBAHHOTO NIEPUOJIA;

6) mo mertomomoruu pacdera. COMOCTAaBHMOCTH IO METOJOJOTHH pacyeT
JOCTUTAETCs IMyTeM COOJIOACHMS €IMHON METOUMKU pacueTa IoKas3aTesiel 3a pa3Hble
NEPUObl BPEMEHH.

CooTBeTCTBHE BETMYMHBI BPEMEHHBIX MHTEPBAJIOB HHTEHCUBHOCTH M3MEHEHUS
U3y4aeMOoro MoKa3aTelis 3aKII04aeTcs B TOM, YTO YeM OOoJIblle BapHUallvs U3y4aeMOro
MoKa3aTessi BO BpEMEHH, TEM KOpPOUe JTOJKHBI OBITh Pa3pbIBBI MEXKIY MOKA3aTEIIMH
BpEMEHH. OTO JIOCTMraercsi TeM, 4TO s MEHee MOOUIIBHBIX SBJICHUN
yCTaHaBIMBAIOTCA 00Jiee KPYITHbIE MPOMEKYTKH MEKIY YPOBHSAMU psiia JUHAMUKH, A
Ui OoJiee MOOWJIBHBIX SIBIICHUH YCTaHABJIMBAIOTCS KOPOTKHE MPOMEXKYTKH MEXKITY
YPOBHSIMHU psifla AMHAMUKH (TIEPENUCh HACEICHUs MPOBOAUTCS Yepe3 JAECATHIIETHUE
NPOMEXYTKH BPEMEHH, AaHAU3 YPOXKAHHOCTH CETbCKOXO3SAMCTBEHHBIX KYJIBTYP
MPOBOAMUTCA Yepe3 TMPOMEKYTKM B | TON, aHanW3 IEH MPOM3BOAMUTCA UeEpe3
IIPOMEKYTKH B 1 Mecsn u T.1.).

YnopsijoueHre YHCIOBBIX YPOBHEH BO BPEMEHHU 3aKJIIOYAaeTCS B TOM, YTO HE

JIOITYCKAIOTCS HEPABHOMEPHBIE Pa3pbIBbl MEKAY YPOBHSMH psiga AWHAMUKU. [lis
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MMPOBCACHUSA CTATUCTUYCCKOI'O aHaJIM3ad H€O6XOI[I/IMO HCIIOJIHBIC pPsAAbl AWHAMUKH

HpeO6paBOBI)IBaTB B IIOJIHBIC ITYTEM YCJIIOBHBIX paCu4CTOB METOJI0OM MHTCPIIOJISAINH.

7.3 NunuBuayanbHbBIC MTOKA3aTENN Psa JUHAMUKY

IlepBasg 3amadya MOCTPOCHHS M aHAIW3a PSJIOB JTUHAMHUKHU 3aKIIOYAETCS B
XapaKTEPUCTUKE HMHTEHCUBHOCTH OTAEIbHBIX HM3MEHEHU H3y4aemMoro sBJICHUS
BHYTPH pslla AMHAMUKH OT YPOBHS K YPOBHIO IYTEM pacyeTa HHAWBUIYaJIbHBIX
IOKa3aTesen psaaa JUHAMHUKHU.

WNHauBHyaIbHBIE TTOKA3ATENN PSIIA TUHAMMKY ITOIYYar0TCs IIyTEM CPaBHEHUS
ero ypoBHeil. B 3aBucuMocTu ot croco0a cpaBHEHUSI WHIUBUIYAJIbHbIE TTOKA3aTeNn
psiia AMHAMHUKH ONPEJEISAI0TCS B IBYX BapUaHTax:

1) Ha mocTosiHHOM 0a3e cpaBHEHUs — Oa3UCHBIC TIOKA3aTEIH;
2) Ha TIepeMeHHOM 0a3e CpaBHEHUS — IICTTHBIC TOKA3aTeIH.
CxemMaTHyYHO pacyeT LEMHbIX U 0a3UCHBIX UHAUBUIYAIbHBIX MOKa3aTeNneH psa

JTUHAMHKH MOYKHO ITPEJICTaBUTh CIICTYIOIUM 00pa3oMm (puc. 44).
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Pucynok 44 - Cxema pacuera UHAUBUIYJIBHBIX MTOKa3aTeNeh psijaa JUHAMUKA
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IIpu pacuere HHAMBHUAYAIBHBIX MOKA3aTENIEW psia JUHAMUKUA HA TOCTOSHHOMU
0aze cpaBHeHHUs (0a3UCHBIX TOKa3aTelNeil) KaKIbli MOCIEAYyIOIUNA ypOBEHb psa
JUHAMHMKU CPAaBHHUBAETCA C OJHUM M Te€M XK€, NPUHATHIM 3a 0a3y cpaBHeHus. Kak
npaBuwio 3a 0a3y CpaBHEHHS NPUHUMAETCS HAaYaJbHbIA — NEPBBIM YpPOBEHb psiaa
JUHAMHKHU, JMOO YpOBEHb, C KOTOPOTrO HAYMHAETCS HOBBIM 3Tall B Pa3BUTHU
U3y4aeMoro sBJ€HUA. ba3uCHbIE IIOKas3aTeNd psAfa JWHAMHUKU XapaKTEpU3YIOT
OKOHYATEJIbHBIE PE3YNbTAThl BCEX HW3MEHEHUSAX B YPOBHAX pAla JIHUHAMHKUA OT
0a3MCHOTO YPOBHS JI0 aHAIMU3UPYEMOTO I-TOTO YPOBHSI.

IIpn pacyeTe MHAMBHUIYAIBHBIX MOKA3aTENEN psAla JUHAMUKY HA IEPEMEHHON
0a3e cpaBHEHHs (LEMHBIX IMOKA3aTeNe) KaxAbld MOCIEAYIOIHUA YpOBEHb psAla
JUHAMUKHU CpPaBHUBACTCS € IpeaplaymuM. llemHble mokaszarenu psiia AUHAMUKA
XapaKTEPU3yIOT HMHTEHCHUBHOCTh W3MEHEHHS H3Yy4YaeMOTO SIBICHHS OT YpPOBHA K
YPOBHIO psiJa.

K  wuHIMBUAyanbHBIM  TIOKa3zaTrelssM  psga  JUHAMUKH  OTHOCSTCH:
1. AGcomtorbii mpupoct. 2. Kosadpdumment pocra. 3. Temn pocra. 4. Temn
npupocTta. 5. AbcomoTHoe 3Hauenue 1% npupocta. 6. Temn HapamuBanus.

AOGCONIIOTHBIA TPUPOCT — 3TO PA3HULA MEXKAY KaXAbIM TEKYLIIUM YPOBHEM
psifa OUHAMHUKU M TPEAbLAYIIMM YPOBHEM WM Oa3MCHBIM YpPOBHEM. Y CIIOBHOE
o0o3nauenue - A . Onpenensercs no Gopmysam:

- 0a3MCHBIN a0COIOTHBINA TPUPOCT

Ag :Yi _Y6 , (67)

- LEMHOM abCOMIOTHBIN MPUPOCT

A, =Y =Yig; (68)
rae  Yi— TEeKylui ypOBEHb pPsAaa JUHAMHUKH,

VY5 — 6a3ucHbIl (Ha4YaIbHBIN) YPOBEHB psAZla JUHAMUKH,

V.1 — Ipeablayluii YPOBEHD psAla TMHAMUKH.

AOGCONIIOTHBIA MPUPOCT MOKA3BIBAECT, HA CKOJIBKO €AWMHUI KaXKIbId TEKyUIUH

YPOBEHb psifa TUHAMUKH OOJIbIIIC WJIM MEHBIE TMPEIbIIYIIer0 YPOBHS JHOO

0a3ucHoro ypoBHs. Kputeprem oneHkr adCONIOTHOTO MPUPOCTA SABIISETCS €r0 3HaK.
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Ecnu abcomoTHBI MPUPOCT MMEET MOJOKUTEIbHBIA 3HAK, TO OH XapaKTepU3yeT
pocT (yBEIMYEHHE) HM3y4aeMOro SIBICHHUS, €CIU aOCONIOTHBI MPHUPOCT HMEET
OTPHUILATENbHBIA 3HAK, TO OH XapaKTepU3yeT YMEHbLICHUE (CHIKEHUE) N3y4aeMOIo
SBJICHUSL.
Mexny Oa3sUCHBIMH M LENHBIMA aOCOJIOTHBIMH IPUPOCTAMH CYLIECTBYET
Cleylollas B3aMMOCBSI3b: CyMMa IEMHBIX aOCONIOTHBIX IPUPOCTOB paBHA

0a3rcHOMY a0COJIIOTHOMY IIPUPOCTY MOCIIEIHEr0 YPOBHS psifia JUHAMUKU
A, =g (69)
KoadduuueHnt pocta — 3TO OTHOLIEHHE MEXIY KaXXIbIM TEKYIIUM YPOBHEM
psana QUHAMHUKU M TNPEABIAYIIMM YPOBHEM WM Oa3HCHBIM YPOBHEM. Y CIOBHOE

obo3Hauenne — K,,. Onpenensercs no popmynam

- 0a3ucHbI K03 ULIKUEHT pocTa

Yi
Ky = Y (70)
- IenHoM Kor(PuIMeHT pocTa
Yi .
Ky = Y. (71)

Koadduiment pocta mokaspiBaeT BO CKOJIBKO pa3 KaXK/Ibli TEKYIIUH YPOBEHb
psinga nuHaMukd Oosbliie OO MEHBINE MPEABIAYIIETO YPOBHSA WM 0a3uCHOTO
ypoBHsi. Kpurepuem onenku koddduimenta pocra sisisercs eaunuia (1). Ecnm
kodddummenT pocrta Oombiie 1, TO OH XapakTepu3yeT pocT (yBEITUUYCHHE)
U3y4aeMoro SBJICHHs, eciu Kod(h(dUIMeHT pocta MeHblne 1, TO OH XapakTepHu3yer
CHIKEHHE (YMEHBIIIEHNE) N3y4aeMOro SIBJICHHS.

Mexnay uenHbIMU UM Oa3UCHBIMH KO3(DQUIMEHTAMU pOCTa CYIIECTBYET
CIIEyIoIiasi B3aMMOCBS3b: TPOU3BEICHUE IIEMHBIX KOA(P(PHUIMEHTOB pOCTa daeT
0a3ucHBIN KO3(PGUIIUEHT POCTa MOCIEIHETO YPOBHS

K, xK,xK;x.xK, =K. (72)

Temn pocra — 3T0 KO03(pGUUMEHT pocTa, BbIpakeHHbIH B mpoueHTtax (%).
VYcnoBHoe 0603Hauenue — T,. Onpenensaercsa no popmyam

- 0a3uCHBIN TeMn pocTa

K, x100 = Y x100 ; (73)

3

T

p(6) —
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- LIETHOM TEMII POCTa

Tp(u) =K

()

<100 = YY_ <100, (74)

i-1
Temn pocTa mMoOKa3bIBaeT, CKOJIbKO MPOIEHTOB (%) COCTaBIISET KaXKIbIi

TEKYIIUA YpOBEHb psa AUHAMHUKUA K MPEIbIAYLHIEMY YPOBHIO WM Oa3uCHOMY
0

ypoBHI0. Kputepuem ounenku temna pocta siBasiercs 100%. Ecim temn pocta
oonbiie 100%, To OH XapakTepusyeT pocT (YBEIMUYEHUE) U3yU4aeMOro SIBJICHUS, €CIIU
temn pocta MeHbiie 100%, TO OH XapakTepuzyeT CHIKEHHE (YMEHbIICHUE)
U3y4aeMoro siBJICHUSI.

Temn mpupocta — 3T0 paszHuna Mexay TemrnoM pocta u 100%. YciaoBHoe
obo3nauenne — Ty, Onpenensercs mo Gpopmynam

- 0a3uCHBIN TeMN NpUpOCTa

Ty =T 5 —100 (75)
NIn
Al
Tnp(6) = y—6 x100; (76)
- IIEMTHOM TEMIT IIPUPOCTa
Tnp(u) = Tp(u) —100 (77)
NIn
Aiu
Topy = y_ x100. (78)

i-1
TGMH HpI/IpOCTa ITOKAa3bIBA€T, Ha CKOJIbKO HpOI_[eHTOB K&)KI[BIﬁ TCKYI_HI/Iﬁ

YpOBEHb psifa TUHAMUKH OOJibllle JIMOO MEHbBINE MPEABIAYIIErOo YpPOBHA WIH
0asucHOTO ypoBHS. KpHTeprueM OIEHKH Temra MPUpOCTa SBJSETCSA ero 3Hak. Ecmm
TEMII TPUPOCTa HMEET TOJOXKUTEIbHBI 3HAaK, TO OH XapaKTEepPU3yeT pPOCT
(yBenmnueHUE) M3y4aeMOTO SBJICHUS, €CIIM TEMI MPUPOCTa UMEET OTPHUIATSIbHBIN
3HAK, TO OH XapaKTepU3yeT CHIKCHUE (YMEHBIIIEHNE) N3y9IaeMOT0 SIBJICHUS.

AGcomoTHoe 3HaueHue 1% mpupocta (CHUKEHUSI) — OTO COTas OIS OT
MPEABIAYIIETO YPOBHS psifa JWHAMHUKH. PacCUMTBIBACTCS TOJBKO II0 IETHOMY
BapuaHTy. Y caoBHOe 0003HaueHue — 1%,,. Onpenensercs no popmynam

_Yia
? 100
NJIn

106, =0 (80)

np
np(y)

1% (79)
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AOcomotHoe 3HaueHwe 1% mpupocta (CHUKEHHS) TIOKAa3bIBA€T, CKOJBKO
aOCONIOTHBIX EAMHHI] coaepkutcs B 1% mpupocta, 1MOO CHUXKEHHUS H3y4aeMOTo
TOKa3aTeJsl.

Temn HapamuBaHUs — 3TO OTHOIICHHE aOCOMIOTHBIX MPUPOCTOB K YPOBHSM psja
OUHAMHUKU. YcinoBHOe oOo3HadeHne — Ty Omnpenensercs TONbKO IO LEMHOMY
BapHaHTy 1o Gopmyiie

= A1) 100

ny) —

(81)

6
TeMn HapamMBaHUS TOKa3bIBA€T Pa3BUTHE WIIM 3aTyXaHWE HMHTCHCHUBHOCTH
M3MEHEHHUS U3y4aeMoro siBjaeHus. Kputepuem oleHKH TeMIla HapallliBaHus SIBISIETCA
100%. Ecau Temn wnapamnmuBanus Oombiie 100%, To OH xapaKTepu3yeT pa3BUTHE
WHTEHCUBHOCTU U3MEHEHUS U3Y4aeMOr0O SIBIICHHS, €CIIM TEMIT HAPAIMBAHUS MEHBIIIE
100%, TO - 3aTyxaHW€ NHTEHCUBHOCTH U3MEHEHUS U3Yy4aE€MOTO SIBJICHUS.
IIpumep pacdeta HWHAMBUAYAIBHBIX IIOKa3aTeled psga AuHamMuku. Ha

OCHOBAHMH BBIIIE MPEJCTABIECHHBIX (POPMYJI, pacueT UHANBUIYAJIbHBIX MTOKa3aTelen

psiia TUHAMHKY TpeJICTaBiIeH B Tabmure 29.

Tab6mauia 29
JInHaMKKa YMCIICHHOCTH HaceaeHUsI AMypcKoi oomactu [16]
AOGCOTIOTHBIN AOGCOmII0THO
Yucnennoc o Tewmn mpupocra,

Hal . IIPUPOCT, Temn pocra, % % € 3Ha4YCHUE
sIHBaps ThIC.Yell. 1%
rona, t HACCICHHA, 1 e 1eTI- Oasmc- LeTI- Oasuc- | 1eIm- pUpoCcTa

’ ThIC.U€eM., Y . . . . . . ’
HBIN HOU HBIT HOM HBIT HOM TBIC.YEJ.

2004 894 - - - - - - -

2005 888 -6,00 -6,00 99,33 99,33 -0,67 | -0,67 8,94

2006 881 -13,00 | -7,00 98,55 99,21 -145 | -0,79 8,88

2007 874 -20,00 | -7,00 97,76 99,21 -2,24 | -0,79 8,81

2008 869 -25,00 | -5,00 97,20 99,43 -2,80 | -0,57 8,74

2009 864 -30,00 | -5,00 96,64 99,42 -3,36 | -0,58 8,69

2010 835 -59,00 | -29,00 | 93,40 96,64 -6,60 | -3,36 8,64

2011 829 -65,00 | -6,00 92,73 99,28 -7,27 | -0,72 8,35

2012 822 -72,00 | -7,00 91,95 99,16 -8,05 | -0,84 8,29

2013 817 -77,00 | -5,00 91,39 99,39 -861 | -0,61 8,22

2014 811 -83,00 | -6,00 90,71 99,26 -9,29 | -0,74 8,17

NUTOI'O 9383 - -84,00 - - - - -
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Pacuer nokasan, uro, Hanpumep, Ha 1 suBaps 2012r. 4uCIEHHOCTh HACEICHUS
cocraBmia 822 Tteic.uen. Ilo cpaBHenuto ¢ 2004r. 4YHCIEHHOCTh HACEICHUS
YMEHBIIIWIACh Ha /2 THIC.Yell., a 1o cpaBHEeHMIO ¢ 2011r. ymeHbIHIach Ha 7 ThIC.YElL.
[Ipu stom, k uucnenHoctu HaceneHusi 2004r. uymcneHHocTh HaceneHus 2012r.
coctaBmia 91,95%, a k uuciennoctu Haceienus 2011r. ona cocrasmna 99,16%., to
€CTh HAOJIOJAaeTCs CHIIKEHHE YMCICHHOCTH HacesieHus mo cpaBHeHuto ¢ 2004r. Ha
8,05%, a mo cpaBuenmio ¢ 2011r. — nHa 0,84%. B kaxxgom mpOILIEHTE MaHHOTO

CHIDKEHHUsI cojiepkutcs 8,29 Thic.uen.

7.4 CpenHue mokasaTelu psJIoB THHAMUKH

Bropas 3amaua mocTpoeHuss U aHalu3a PAOB JUHAMUKH 3aKIIIOYaeTcsl B
XapaKTEPUCTUKE WHTEHCUBHOCTU M3MEHEHUSI M3Y4aeMOTO SIBIICHUS B IIEJIOM 3a BECh
MEepPHOJ, BKIIOYEHHBI B aHaNW3 IIyTeM pacdeTa CpeAHHX IOKaszaTelled psia
JTUHAMUKH.

Cpennue  mokaszaTend  psiia  JAUHAMUKH  SBJSIIOTCS  00OOIIAIOIIUMMU
XapaKTEPUCTHUKAMU WHJIUBHUAYAJIbHBIX TMOKa3aTene psina nuHaMukd. OCOOEHHOCTH
pacdyera CpeIHMX TMoOKa3arejedl psga IWHAMUKH C IEeNbl0 HMX JOCTOBEPHOCTU
3aKJIF0YAeTCS B TOM, YTO OHHM MOTYT OBITh OIPEICICHBI TOJBKO 3a IEPHOI CO
CTaOMJIbHBIMU YCJIOBUSIMU pa3BuTHs. Ecnu nM3yuaeMblil mepuol BKItOUaeTcs B cels
pPa3HOPOJHBIC TPOMEXKYTKH, TO CPEIHHE II0KAa3aTeIN CIIEAYyeT pPacCUYUTHIBATH
OTIEIBHO TI0 KAXKIOMY TIPOMEKYTKY, B KOTOPBIX COOJIOJACTCS TMPHWHIIMIT
CTaOMIIBHOCTH Pa3BUTHA.

K cpemnum mokasarensM psjaa JTUHAMUKA OTHOCATCS. 1) CpelHUN YpPOBEHB
psina JUHAMUKWA, 2) CpeIHHMH aOCOMIOTHBIN mpupocT;, 3) cpemuuit koddduimeHT
pocTta; 4) cpeaHuit TeMI pocTa;b) CpeAHUN TEMIT IPUPOCTA.

CpenHuii ypoBeHb psJla JAMHAMUKH — 3TO 000O0IIaroias XapaKTEepUCTHKa

MCXOJHBIX YPOBHEH psijia AMHAMUKH. Y CIOBHOE 0003Ha4eHue - V.
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B 3aBucMMOCTM OT BHJa M3Y4aeMOro psjia JUHAMUKH, CPEAHHUN YPOBEHBb
ONPEENSIETCS B YETHIPEX BAPUAHTAX:
1) cpeanuii ypoBeHb MHTEPBAILHOTO Psiia TMHAMHUKH C PABHO OTCTOSIIIUMH BO
BPEMEHH YPOBHSMU OTpezessaeTcs no Gopmylie cpenneit apudMeTndeckoi mpocToit

V:%¥, (82)

rae 2V - cymMMa MCXOOHBIX YPOBHEH HHTEPBAIBLHOTO Psiia JMHAMUKY;

N — YUCII0 YPOBHEW MHTEPBAIILHOTO psiia JMHAMUKH.

2) CpeHWi ypOBEHb HHTEPBAIBHOTO Psijia JMHAMHUKH C HEPABHO OTCTOSIIIMMHU
BO BpPEMCHHM YPOBHSIMHU ompeaeisieTcss 1o ¢Gopmylie cpeaHer apudmeTrudecKkoi
B3BCHICHHOU

2V xt

V= ,
ot

(83)

rae Y — ypOBHHU psilla JUHAMUKHY,
t — yacToTra (CTaTUCTUYECKHI BEC) — YHUCIO OJIMHAKOBBIX YpPOBHEW psaa
JUHAMUKHU.
3) cpenHU ypoBEHHh MOMEHTHOTO psiJla TUHAMHUKH C PAaBHO OTCTOSIIIUMH BO

BPEMEHU YPOBHAMH OIpeeaercs no Gopmyie cpeIHel XpOHOJIOTHYECKOW MTPOCTON

05xyV, +V,+V,+....V, +05xV, (84)
n-1 '

V =
rne Y, Yz, ¥Ys, ... Yni1, Yo — YPOBHM MOMEHTHOTO psifia TMHAMUKHY;
N — 4KCJI0 YPOBHEN MOMEHTHOIO psAJia TMHAMUKHU (YUCTIO J1aT).

4) cpeaHMii YpOBEHb MOMEHTHOIO psifa AWHAMUK C HEPABHO OTCTOSIIMMH BO

BPEMEHU YPOBHSIMHU ormpeaensercs 1o ¢GopMmyie CpeaHel XpOHOJIOTHYECKOM

B3BEILICHHOU
7 - YV +V,)xt +(V, + V) xt, +..(V 4+ V) <t | (85)
2x >t
rie t — uucImo MOMEHTOB BpeMeHM (7aT), B KOTOPBIX YPOBHU OCTAaIOTCS
HEU3MEHHBIMU.

Cpennuil ypoBeHb psjia TOKa3bIBAET, CKOJIBKO €IMHUI] COCTABIISIET N3y4aeMblii

IMOKa3aTeJib B CPpEAHEM 3a BCCh IICPHUOTA N3YyUCHHU.
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Cpennuii  abCOMIOTHBI TPHUPOCT — OTO o0OoOMmaromas XapaKTEPUCTHKA

VH/IMBUAYaJbHBIX a0COIIOTHBIX IPUPOCTOB. Y CIOBHOE 0003HaUeHHE - A .

B 3aBucumocTH oT BHaa HUCXOAHOM HHGOPMAIMU CpPeAHUN aOCOJFOTHBIN

IMPHUPOCT OIPCACIIACTCA B ABYX BaApHUAHTAX!

1) ecnmum mmeer ucxomHash WHpopManus 00 YpOBHSX psjfa JUHAMUKH, TO Ha

OCHOBAHHMM HCXOJHBIX YPOBHEW psiia NUHAMHUKU CPEAHU aOCOJIOTHBIA MPUPOCT

ompenensieTcs mo Gopmye

rae Y, — KOHEUYHBIM YPOBEHbB Psilla TUHAMUKU,

VY| — Ha4YaNbHBIA YPOBEHB PSAA JUHAMHUKY;

A=="
n-1

N — 4KCII0 YPOBHEH psijia TMHAMUKHU.

V,=-V

(86)

2) ecnu WMeeTCs HCXOAHas wWHGOpMaIys 00 WHAMBHIYaTbHBIX IEITHBIX

a0COJIFOTHBIX IMpUupocCTax

HN3y4acMoOro

IIOKa3aTCJId,

OCHOBaHHUH

HHAWBUAYAJIBHBIX ICITHBIX a0COJIFOTHBIX IIPpHUPOCTOB CpGIIHI/Iﬁ a0COJIFOTHBIN IIpUpoOCT

onpenensercs no popmye

rae A, - UCNHbIE MHAMBUIYalIbHBIE A0COIOTHBIE IIPUPOCTHI.

A, - 0a3MCHBIN a0COIIOTHBIM IPUPOCT MOCIEAHETO YPOBHSI.

L ZA,
T n-1
NN
Ao A
n-1"

(87)

(88)

Cpennuit abCOMOTHBIN MPUPOCT XapaKTEPU3YyeT CKOPOCTh U3MEHEHHUS YPOBHEH

pAaaa JMHAMHUKH U ITIOKA3bIBAC€T, HAd CKOJIBKO €IWHUI] B CPECAHCEM OT YPOBHA K YPOBHIO

YMEHBITIAETCs, JMOO YBEIMYHMBACTCS M3ydaemoe sBlieHHe. Kputepwem OIeHKU

CpellHero aObCOJIIOTHOIO MPHUpOCTa ABsieTcsl ero 3Hak. Eciau cpeaHuil abcoytoTHBIN

NPUPOCT HMEET TMOJOKUTEIbHBIA 3HAK, TO OH XapaKTEpPU3yeT CpEeAHUN pocCT

(yBenmMUeHUE) M3y4aeMoro SIBJICHHS, €CIU CPEIHUM aOCONIOTHBIA MPUPOCT UMEET
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OTPULATEIbHBIM 3HAK, TO OH XapaKTEPU3YEeT CPEIHEE YMEHbIUEHUE (CHUKEHHE)
M3y4aeMOTO SIBJICHUS.

Cpennuii  kodpdunmeHT pocta — 3TO o0000IIaromas XapaKTepUCTHUKa

MHIUBUIYalbHBIX K03 (UIHEHTOB pocTa. Y cioBHOE 00o3Hauenue - K, .
B 3aBucumoctd OT BHAA HUCXOAHOM HWHGOpPMAIMU CcpelHUN KodDPUIMEHT
pocta omnpenaensercs mo GopMmyIe cpeaHel TEOMETPUIECKOM B IBYX BapHaHTaX:
1) ecu uMeercst UcxoaHas UHGopMalus 00 YpOBHIX psjia TUHAMUKH, TO Ha

OCHOBAHMM HCXOJHBIX YPOBHEH psija AUHAMUKH CpelHuid Kod(h( UIMEHT pocTa

ompenensieTcs o Gopmye

K, =nd>2. (89)

2) ecnu WMeeTCs HCXOAHas wWHGOpMaIys 00 WHAWBHIYaTbHBIX IEIHBIX
K03 puIMEeHTaX pocTa U3y4aeMoro rnokasaress, To Ha OCHOBaHUHU WHIUBUAYaIbHbBIX

LEMHBIX KO3(P(PULIHUEHTOB POCTa CPEIHUN aOCOJIOTHBIA MPUPOCT OMPEAEISIETCS IO

bopmye

K, =YK, x Ky x Ky %... K, (90)

NN

Ep =YKo » (91)

rie Ky, Ky, Ks, ... K, — unauBuyanbHble 1ienHbie KodQGUIMEHTh pOCTa;
K6 — 6a3ucHbli k03()(UIMEHT pOCTa KOHEYHOT'O YPOBHS psAla JUHAMUKH.
Cpenauii ko3(pdUIMEHT pocTa XapaKTepu3yeT HWHTCHCUBHOCTb H3MEHEHUS
M3y4aeMoro SIBJICHHS U MOKa3bIBAET, BO CKOJBKO pa3 MPOUCXOIUT BO3pacTaHue, TU00
yOBbIBaHHE HM3y4aeMOTO SIBJICHHUS B CpPEIHEM OT YpPOBHA K ypoBHIO. Kputepuem

OLIEHKH cpeiHero koddourmenta pocra spaserca eauuuna (1). Ecmm K, >1, T0 oH
XapaKTEpU3yeT TEHACHLIMIO pPOCTAa M3y4aeMOro sBJICHMS, €caM K, <1, TO OH

XapaKTCPU3yCT TCHACHI IO CHUKCHHUA N3Yy4acMOI'O SABJICHUA.

Cpennuii Temn pocta — 3T0 000011ar0IIasi XapaKTEPUCTUKA WUHIUBUIYATbHBIX

TEMIIOB pOCTa. Y clnoBHOE 0003Hauenue - 1',. Onpenensgercs no Gopmyiie

T, =K x100. (92)
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CpenHuii Temm pocTa ITOKa3bIBaeT, CKOJbKO mpoieHToB (%) B cpemHeM
COCTaBIISICT KaXbli MOCIEAYIOUIUA YPOBEHb psA/la JUHAMUKA K MTPEABIAYLIEMY.
Kpurepuem onenku cpennero temma pocrta siBisercss 100%. Ecnu cpennuit Temmn
pocta Oombmie 100%, TO OHO TMOKa3pIBAE€T TEHACHIIMIO pocTa (YBEIUYCHHS)
M3y4aeMoro SIBJICHUSI B CpeAHEM 3a u3ydyaeMblil nepuoa. Ecnu cpennuii TeMmn pocrta
Menblie 100%, To OH MoKa3bIBAE€T TEHACHIIUIO YMEHBIICHUS (CHIKEHUS) H3y4aeMOro

SBJICHUS B CPEJIHEM 32 M3y4YaeMblil IEPUO/I.

Cpennuii  Temn mpupocta — 3TO  o0oOmiaromas  XapakTepUCTHKA
WHIUBUIYAIbHBIX TEMIIOB MPUPOCTA. Y CIOBHOE 0003HAYEHUE - T, ap- OTIpenensercs
o gopmyiie

Tﬂp = Tp -100. (93)

CpenHHii TEeMI TPUPOCTA TIOKAa3bIBaeT, HA CKOJBKO MporeHToB (%)
YBEIMYMUBACTCS, TUOO YMEHbIIIAETCA U3y4aeMblid TIOKa3aTeb B CPEAHEM OT YPOBHS K
ypoBHIO. KpuTepruem OIeHKH CpeaHero TemIla MPUPOCTa SBISETCS ero 3Hak. Ecnm
CpPEIHUN TEMI MPUPOCTa HUMEET TMOJOXKUTEIbHBIM 3HAK, TO OH TOKa3bIBaET
yBEIMYEHHE (POCT) U3y4aeMoOro SIBJICHUS B CPEIHEM OT YPOBHS K YPOBHIO psijia
TUHAMUKH, €CIIM CPEIHWA TEeMIT MPUPOCTa HWMEET OTPHIIATEIbHBIM 3HaK, TO OH
MOKa3bIBACT YMEHBIIICHUE (CHUKEHUE) U3YyYaeMOTO SIBJICHUSI B CPEJIHEM OT YPOBHSA K
YPOBHIO.

[Ipumep pacdera cpegHUX IIOKa3aTeleld psjga JAWHAMUKA Ha OCHOBAHHUH
AHHBIX TaOIUIEI 29.

Cpennuii ypoBEeHb psiia AUHAMUKA B JAHHOM CJydae pPacCUUTBIBACTCS IIO
dbopmylle cpelHel XpOHOJIOTHYECKOW TPOCTOM, TaK KaK MPEICTABICHHBIN P

JAUHAMHKU SABJIIACTCA MOMCHTHBIM C PABHOOTCTOAIIMMHA BO BPCMCHHU YPOBHAMMU:!

0,5x894 +888+881+874+869 +864 +835+829+822+817+0,5x811 8531
11-1

V= =8531ThIC.4eI.

Pacdyer mokaszan, 4YTro B CpeaHEM €XKETOJHO YHCICHHOCTh HACCIICHHS
cocrtaBiisiiia 853,1 ThIc.yen.

Cpennuii abCOMOTHBIN TPUPOCT
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- Ha OCHOBAHHUH NCXOAHBIX ypOBHeﬁ paga IMHAMHKHA: A= w =-8,3 ThIC.YCJI.

11-1

- Ha OCHOBAHHUH L CITHBIX a0COJIFOTHBIX OPHUPOCTOB: A = —83 =—-8,3ThIC.UC]I.
11-1

Pacyer mokasanm, 9ro B CpEAHEM ©XETOAHO YHCICHHOCTh HaCCIICHUS
CHWKaJIach Ha 8,3 ThIC.4Ell.

Cpennuii ko3 duimeHT pocra

- HA OCHOBAHWHU UCXOJIHBIX YPOBHEU psifia JUHAMUKU: K, = nilml —0,9969
894

- Ha OCHOBAHMHU WHANBUAYAJIbHBIX IICITHBIX KOB(b(i)I/IHI/IGHTOB pocrta:

K = 10:340,9933x 0,9921 x 0,9921 x 0,9943 x 0,9942 x 0,9664 x 0,9928 x 0,9916 x 0,9939 x 0,9926 = 0,9969

Pacuer mokasan, 4To, MOCKOJBKY 3HaueHHE Kod(dduimeHTa pocTta MEHbIIEe
CAWHMIIBI, TO MOXXHO CJCNaTh BBIBOJ O TCHACHIMN CHIDKCHHUS YHUCICHHOCTH
HaceJIeHUs B 1eJIoM 3a u3ydaembiid iepuoji ¢ 2004r. mo 2014r.

Cpenunii Temn pocta: T, =0,9969 x100 = 99,69%

Pacyer mnokasan, YTO B CpEOHEM €XKETOJHO YHMCIECHHOCTb HACEICHHUS
coctaBisiia 99,69% k kaxxa0My NpeAbIIyIIEMY YPOBHIO.

Cpennuii Temn npupocta: T, =99,69-100=-0,31%

Pacuer II0Ka3ajl, 4TO B CpPpCOAHCM CHXKCTOAHO YHCICHHOCTb HACCICHUA

camxkanacs Ha 0,31%.

7.5 CnocoObl BBISBICHHS OCHOBHOM TEHJEHUMU HAa OCHOBE BbIPaBHUBAHUS
psanoB auHaMuKH. CTAaTHCTHYECKOE MOJEIMPOBAHME HA OCHOBE AaHAJINA3a PSAIOB

JTUHAMUKH

Tperbst 3amaya TOCTPOEHUS W aHAINA3a PSAOB JAUHAMHUKHU 3aKIOYaeTCS B
BBISIBJICHUM 3aKOHOMEPHOCTH U OCHOBHOMW TEHACHIIMM Pa3BUTHS U3y4aeMOIO SIBIICHUS
BO BPEMEHM IIPU MTOMOIIU BBIPABHUBAHUS PsAJIa TUHAMUKA U TPEHIOBOTO aHAJIN3A.

B HekoTOphIX psAaax AMHAMUKHA 3aKOHOMEPHOCTh - TpeH (00Ias TeHACHIUs

pa3BUTHS ABJICHUS) SIBHO OTOOpaKaeTCsl CAaMUMH YPOBHSIMH Psijia M TIPOCIIEKUBACTCSI
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BU3yaJIbHO IIPU OLIEHKE MCXOJHOIO psAla IMHAMMUKH. bojee 4acTo BCTpedaroTes psiibl
TUHAMUKH, B KOTOPHIX YPOBHU pfAa TOJ BIUSHUEM pa3IUIHBIX (PaKTOPOB
U3MEHSIOTCS HEpaBHOMEPHO (JIMOO B CTOPOHY POCTA, JIMOO B CTOPOHY CHWKCHUS) H
oOIasi TEHACHLMS Pa3BUTHS SIBICHHUS SIBHO HE MpOCIEKHUBaeTca. B Takux ciydasx
JUISL BBISIBIICHUS OOIIeH TeHACHIWH (TpeHJa) pa3BUTUSI SIBICHUS MCIOIb3YIOTCS
cnenuuyecKre MpueMbl BRIPABHUBAHUS PsIIOB JUHAMUKU. [IpreMbl BhIpaBHUBAHUS
PSAN0OB JUHAMMKH JEIATCA Ha ABe rpynnsl: 1.Mexannueckue. 2. MaremaTudeckue.

MexaHnuveckue TpHEMbl OCHOBaHbl Ha TNPEOOPA30BAHUU HCXOJHOTO psija
JVHAMUKHA B TPOU3BOIHBIN DPsifi, B KOTOPOM II0OKA3aTeIM BPEMEHU IPEICTABIICHBI
0onee KpyHmHBIMH TPOMEXKYTKaMH (€CJIM WCXOJHBIA psAJ AUHAMUKH IIPE/ICTaBIICH
MOKa3aTeJIIMU BPEMEHHM BEIIMYMHON B 1 roja, To mpeoOpa3oBaHHBIN psJl AMHAMUKA
MPECTaBJICH MOKa3aTeIs MU BPEMEHU BEIWYMHON B 3, 5 U T.A. JI€T). YPOBHU psiaa
JAHAMUKY B JJAHHOM CJIy4yae IPEJICTAaBICHbI CPEAHUMHU YPOBHSIMHU 34 YKPYIIHCHHBIC
MIPOMEKYTKH BPEMEHHU (TpEeXJIeTUs, MATUIETUS U T.1.). [Ipy 5TOM B CpeAHUX YPOBHSIX
IIPOMCXOJNT CIVIA)KUBAHUE PA3JIMUYAA B WHIUBUAYAIBHBIX YPOBHSX, KOTOPBIE
0OYyCJIOBJICHBI BIMSIHUEM CIIy4alHBIX (PaKTOPOB. MeXaHUYECKHUe MPUEMbI BKIIOUYAIOT
JIBA OCHOBHBIX Tpuema: 1) mpueM YyKpYHHCHUsS HWHTEPBAIOB psla TUHAMUKH,
2) TpUeM CIUIaXXHBAHUSA PsiJia THHAMMKH 110 CKOJIB3SIIEH CpeaHeH.

[IpueM yKpynmHEHHsS MHTEPBAJIOB 3aKIIOYAETCS B OOBEAMHEHHM TOKa3zaTelnei
BpeMEHU B 0oJiee KpyIHbIE MPOMEXKYTKHM M pacyeTe CpeIHUX YpPOBHEH 3a 3TU
YKPYITHEHHBIC MPOMEXYTKHU. [Ipy 3TOM MCXOIHBIN psii TMHAMHUKHU MpeoOpaszyeTcs B
HOBBIM — ps AUHAMUKM CPEIHHUX BEJIWYMH, HA OCHOBAaHWHU KOTOPBIX BO3MOXKHO
IPOCIICAUTH OCHOBHYIO TCHICHIINIO U3MeHeHUs siBiieHus (Tadi. 30).

IIpreM ykpynHEHUs NEPUOIOB NPUMEHSAETCS JOCTATOYHO - B TOM CIlydYae,
KOTJla WCXOJHBIM psJi JTUHAMUKH HMeeT OOJIbIIOE YHCIIO ypoBHeH — Oosee 15
YPOBHEM, TaKk Kak, IIPU MaJIOM YUCJIC€ YPOBHEU HMCXOJHOrO psAla TWHAMUKH, HOBBIU
npeoOpa3oBaHHBIM P JUHAMHKU CTAaHOBUTCS KOPOTKHUM, 4YeM HE coOIroAaeTcs
MPUHIIMI MAacCOBOCTH, HEOOXOIUMBIN /Jis BBISIBIICHUS 3aKOHOMEPHOCTH Pa3BUTHUS

HN3y49acMOro ABJICHUA.
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Tab6muma 30
IIprem yKpynHEHUSI MHTEPBAJIOB
YuciieHHOCTh .
Ha 1l YKpynHeHHbIE CpenHuii ypoBeHb YUCICHHOCTH
HACEJICHUSs, ThIC.Yel.
STHBapsI [16] MepUO/IbI HaceJICHUs 32 YKPYITHEHHBIE EPUOIbI,
rojaa Y ' (TpexeTus) THIC.4eJI.
2004 894 2004-2006 887,7
2005 888 2007-2009 869,0
2006 881 2010-2012 828,7
2007 874 - -
2008 869 - -
2009 864 - -
2010 835 - -
2011 829 - -
2012 822 - -
2013 817 - -
2014 811 - -

IIpuem criiaxuBaHus psiaa JUHAMUKU [0 CKOJIB3SIICH CPEIHEN 3aKIII0YacTCs B
OoOBEMHEHUN TOKa3aTelel BpeMeHH B Oosiee KpPYyMHHbIE MPOMEKYTKH M pacuere
CPEIHMX YPOBHEW 3a 3TH YKPYNHEHHBIE NPOMEXKYTKH. lIpum 3TOM HCXOAHBIN psin
JTUHAMUKH TIpeoOpa3yeTrcsi B HOBBIM — psJ JUHAMUKH CpPEIHUX BEIUYHUH, Ha
OCHOBAaHHH KOTOPBIX BO3MOKHO NIPOCIEINTh OCHOBHYIK) TEHACHIMWIO H3MEHEHUS
M3y4aeMoro fBJICHUA. B oTiiMune OT nmpuema yKpyIHEHHs UHTEPBAJIOB IIPU IIPUEME
CTJIQKUBAHMUS 10 CKOJIB3SIILEH CpeaHEell YKpPYNHEHHbIE Mepuolibl (POPMHUPYIOTCS
METOJOM CKOJIBKEHMS, TO €CTh, - IIyTEM IOCIEAOBATEIBHOIO UCKIIOUEHUS TIEPBOTO
YPOBHSI psijia U BKJIFOUEHUS clieayroiero (taom. 31).

B  pe3ynprare - crioaxkuBaHMsT IO  CKOJB3SIIIEM  CPEIHEHM  HOBBIM
npeoOpa3oBaHHbI psii JUHAMHUKM TMOJY4YaeTcsi KOpOuY€ HCXOJHOIO0 Ha YHUCIO
YPOBHEM:

n=1-1, (94)
rae | — umcio ypoBHel nmeprona CKONIbXKCHUS.

[IpueM crnaxuBaHus IO CKOJIB3AIIEH CpPEAHEHW IPUMEHSETCS JOCTATOYHO
4acTo, TaK Kak sBJsIeTcsl 0oJjiee aHAIMTUYHBIM. B pe3ynbTaTe nNpUMEHEHHs! JaHHOIO
Ipre€Ma B TOJYYEHHBIX CPEOHUX YPOBHSX CIVIAXKUBACTCA BIUSHUE CIIyYalHbBIX

(GakTOpOoB HAa HWHIUBUIYyaIbHbIE YPOBHU psila AMHAMUKM W Tojlydaercs Ooliee
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IJIaBHAs JIMHUSI TPEHJA, KOTOpas XapaKTEepU3yeT OCHOBHYIO 3aKOHOMEPHOCTH

Pa3BUTHA U3YydaCMOI'0O ABJICHUA.

Tabmura 31
[Ipuem criaxuBaHus IO CKOJIB3SLIEH CpEAHEN
Hal Hucnernocte [Tepuonst Cepenuna | TpexneTHss Tpexuernss
HaCeJeHHs, CKOJIB3SILAs CPEAHSS
STHBAPSI CKOJIBXKCHUS nepuosia | CKOJB3AIIas
ThIC.uen. [16], YHCIICHHOCTD
roja (3 - meTms) CKOJIBKCHUS cymma
Y HACEJICHMsI, ThIC.HeJl.
2004 894 2004-2006 2005 2663 887,7
2005 888 2005-2007 2006 2643 881,0
2006 881 2006-2008 2007 2624 874,7
2007 874 2007-2009 2008 2607 869,0
2008 869 2008-2010 2009 2568 856,0
2009 864 2009-2011 2010 2528 842,7
2010 835 2010-2012 2011 2486 828,7
2011 829 2011-2013 2012 2468 822,7
2012 822 2012-2014 2013 2450 816,7
2013 817 - - - -
2014 811 - - - -

MareMaTnyeckue TPUEMbl BBIPABHUBAHUS psAfa JIWUHAMHKH  SBIISIOTCS
HanOoJiee TOYHBIMU U A(PPeKTUBHBIMU. MaTeMaTHYECKHUE MPUEMbI 3aKIIOYAIOTCS B
NPUMEHEHUN MaTeMAaTHYeCKOW (YHKIHMH JJII OTPAXEHUS OCHOBHOW TEHIICHIIUU
pa3BUTHS H3ydyaeMmoro sBieHus. [Ipu 3TOM ypOBHHM HCXOJHOTO psiia JUHAMUKH
BBIPAKAIOTCS B BUJIE (DYHKIIMHM BPEMECHH

V()= (), (95)
rae  V(t) - BEIpOBHEHHbIE (TEOPETHUECKUE) YPOBHH PAsa IMHAMUKH;

f (t) - pyHKIIMA BpeMeHHU — JIr00ast aieKBaTHas MaTeMaTudeckasi QyHKITHA.

Onpenenenre MaTeMaTHYECKOW (YHKIMHA TIPOU3BOJIUTCS Ha  OCHOBE
IpeIBapUTEIFHOTO aHAIM3a 3aKOHOMEPHOCTEH pa3BUTHS HM3Yy4aeMoro SIBICHHUS,
KOTOpOE€ OBIBACT HECKOJIbKUX THUIOB. THIIBI Pa3BUTHSA SBJICHHUS BO BPEMEHH MOTYT
OBITh CJENYIOLIHUE:

1) paBHOMEpPHOE pa3BHTHE - JaHHOMY THITy COOTBETCTBYIOT IOCTOSIHHBIC
a0COJIOTHBIE PUPOCTHI

A; —const, (96)
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IIpy paBHOMEPHOM THUIIE pA3BUTHUS SBJICHUSA, I OTPAXKEHUS OCHOBHOM

TCHACHIUN HCIIOJIB3YCTCs HpﬂMOHHHeﬁHaH (PYHKHI/IHI

rac

V(t)=a, +a, xt, (97)

ag — IapaMeTp ypaBHEHMs — CPEIAHUM yPOBEHD psaa (CMBICIIOBOM HArPy3KH Kak
IPABUIIO HE HECET);
a; — mapaMeTp ypaBHEHHs - KOO(P(UIMEHT perpeccuu, KOTOPhIA MOKa3bIBAET
HaIIpaBJICHUC PA3BUTHUA N3y4aCMOI'O ABJICHUAI. Ecimn a; — HOJ—IO}KI/ITGHLHBH\;I, TO
Ha6JIIO,HaeTCH TCHACHIOUA PpOCTa, CCJIIKM 41 — OTpHHaTeHLHBIﬁ, TO Ha6HI'O,HaeTC5[
TCHACHII A CHHUKXCHUA. HpI/I 9TOM, BCINYMHA U3MCHCHUA I/ISy‘{aeMOFO SABJICHHUA
B CpCOAHCM OT YPOBHA K YPOBHIO psdda AWMHAMHUKH OTPAXKACTCA UYHCIOBBIM
3HAUCHHEM [TAPAMETPa as |

2) paBHOYCKOpEHHOE (paBHO3aMEIJICHHOE) pa3BUTHE - JaHHOMY THITY

COOTBCTCTBYIOT IIOCTOAHHBIC TCMIIBI IIPUPOCTA

Tnpi —const., (98)

[Ipu paBHOYCKOpEHHOM (paBHO3aMEIJICHHOM) THUIIE PAa3BUTHUS SIBJICHUS

UCITIOJIb3YETCsl KPUBOJIMHEWHASI PYHKIUS — apadoJia BTOPOro NopsiaKa

rIe

V(t)=a, +a, xt+a, xt?, (99)

ap U a; — aHAJIOTUYHO MPSAMOJIUHENHON PYHKIUY;

a, — TIlapaMeTp ypPaBHEHMs, KOTOPbIM  XapakTepuU3yeT WU3MEHEHHUE
WHTEHCUBHOCTU PA3BUTHSA SIBJICHHUS BO BPEMEHH. EcCnM a, - MONOKUTEIEH, TO
OH IIOKa3bIBACT YCKOPEHHE TEHICHLHM, €CIU a; — OTPULATENIEH, TO OH
IIOKA3bIBAaCT 3aMeUieHue TeHAeHUMH. [Ipu 3TOM, CylecTBEHHOE 3Ha4yeHue
UMeEeT 3HAaK IapaMeTpoB a; M a; — €CJIM 3HAK I1IapaMeTpa a; COBIAAACT CO
3HAKOM I[lapamerpa aj;, TO TEHICHLMs, OTpakacMas IlapaMeTpoM a;
YCUJIMBAETCS, U €CJIM 3HAK MapaMeTpa a; HE COBMAJAET CO 3HAKOM MapameTpa
a1, TO TEHJICHLIUS, OTpa)kaeMasl MapaMeTpoM a; 0CIIa0EBaET.

3) pa3BuTHE C TMEPEMEHHBIM YyCKOpPeHHEM (3ameiicHueM). JlaHHOMY THITY

COOTBETCTBYIOT PAa3JIMUHbIE a0COJIIOTHBIE TPUPOCTHI U Temmbl mnpupocta. I[lpu
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pa3BUTUU C TMEPEMEHHBIM YCKOPEHHEM HCHOJb3yeTCs KpPUBOJIMHEWHAs (YHKIUS -

napaboJia TPEeThEro nopsaKa

rIe

V(t)=a, +a, xt+a, xt? +a, xt®, (100)
ap, a1, 4y — AHAJIOTHYHO TPEIBIIYIINM (YHKIIHSIM;
az — MapaMeTp ypaBHEHUS, KOTOPBIA XapaKTepru3yeT HHTCHCUBHOCTh Pa3BUTHS
ycKopeHHs (3aMmemieHus). Ecou  ag — TOJOXKHTENEH, TO YCKOPCHHE
WHTEHCUBHOCTH YBEJIMYHMBACTCH, CCIIM a3 — OTPHUIATEICH, TO YCKOPCHHE
WHTEHCUBHOCTH TCHACHIIMM yMeHbIaeTcs. I[lpum 93ToMm, cCyIiecTBEHHOE
3HAYCHHE MMEET 3HAK [TapaMEeTPOB a, M a3 — €CIIM 3HAK IapaMeTpa a; COBIAacT
CO 3HAaKOM TapaMeTrpa asz, TO YCKOPECHHE (3aMEUICHHE), OTpakaeMoe
napamMeTpoM a, YCHJIMBAETCS, W €CJIM 3HaK TapaMmeTpa a, He COBIAAACT CO
3HAKOM I1apaMeTpa az, TO YCKOpeHHUe (3aMeIJICHHE), OTpakaeMoe mapamMeTpoM
a, ociaa0eBaer.

4) Pa3BUTHUC II0 J3KCIIOHCHTC - HAaHHOMY THIIY COOTBCTCTBYIOT ITOCTOAHHBIC

TEMIIbI POCTa

T, —const, (101)

[Ipn pa3BUTHM TIO SKCHOHEHTE MCHOJB3YETCS YpaBHEHUE IOKA3aTeIbHON

byHKITUN

re

Y(t)=a,xa’ , (102)
a; — MapaMeTp YpaBHEHUs, KOTOPbIA XapaKTEPU3yeT TEMIT pocTa (CHIKEHUS)
M3y4aeMOro SIBJICHUS B €AMHUILY BpEMEHU — HHTEHCUBHOCTH pa3BuUTHs. Ecin a;
— TIOJIOKUTENIEH, TO OH XapaKTEepU3yeT POCT HMHTEHCUBHOCTH Pa3BUTHS
SBJICHUS, €CIIM a; — OTpUILATENIeH, TO OH XapaKTepU3yeT CHIKCHHE
WHTEHCUBHOCTU pa3BuTUA sBjieHuA. [lpu »>ToM, mnapaMerp a; MOXKET
TPAKTOBAThCA KaK KOA(DPUIMEHT 3JIaCTUYHOCTHU, KOTOPHIA B JTAaHHOM Cilyyae
MOKa3bIBAET, Ha CKOJIbKO MPOIeHTOB (%) yBennuuBaeTCs, TMO0 YMEHbIIIACTCS
B CPEIHEM OT YPOBHS K YPOBHIO M3y4daeMo€ SIBJIEHHE C POCTOM IOKa3aTess

BpeMeHu Ha | npoueHT (%).
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Kpome yka3zaHHBIX (YHKIIUH HCTHONB3YIOTCS JIIOOBIE MaTeMaTHYECKUE

byHKIAHA

- morapudmudeckas GyHKIM: V(t) = a, +a, xIgt; (103)

- cTeneHHas QyHKIus: V(t) = a, xt? ; (104)
- a

- runepbonmueckas pynkuus: V(1) = a, + Tl : (105)

- U JIpyTHe.

3amava vcciae0BaHus 3aKII0YaeTCsl B BHIOOPE U3 MHOXKECTBA MaTEMaTHUYECKHIX
byHKUMNA Ty, KOTOpasi Han0oJiee TOYHO OTPAXKAET TEHICHIUIO U3y4aeMOro SIBJICHHS B
Ka)KZIOM KOHKPETHOM CIIy4ae, TO €CTh — HauboJjee afeKBaTHYIO JIMHHUIO TPEH/IA.

BriObop Haunbonee anexkBaTHOM MaremMaTHYeCcKOW (YHKIMU OCHOBaH Ha
cnoco0e HaWMEHBUIMX KBaJpaToB, KOTOPBIM 3aKIO4aeTcs B JOCTH)KEHUU
MUHUMAJIBHOCTH CYMMBl KBaJpaTOB OTKJIOHEHUH (DAKTHUECKUX (IMIUPUUECKUX)
YpOBHEH psAJia IMHAMUKU OT TEOPETUUECKUX (BBIPOBHEHHBIX )

(Y, -V (t))> — min (106)

Haubonee ontumaibHO sBisieTcss Ta MaTemaTuuyeckas (yHKUUSA, CyMMa
KBa/IpaTOB OTKJIOHEHUW KOTOPOH SBJIAETCS MUHUMAJIBHOM IO CPaBHEHHUIO C JPYTHUMHU
(GYHKIUAMMU.

Br16op ontumanbHON (pyHKIMK MPOU3BOJIUTCS HA OCHOBE NMPEABAPUTEIHHOIO
aHaM3a MpH MOMOIIY MPUKIaTHBIX mporpamm DBM — Microsoft Word u Microsoft
Excel rpadgudeckrmM MEeTOIOM C HCITOJIB30BAHHEM MTPHIIOKEHHUS «MacTtep auarpaMmm.

Metoauka BbeiOOpa nuuuu TpeHma B Microsoft Word u Microsoft Excel:
1) BeOpaTh BkIanKy «BcraBka»; 2) BeIOpaTh W aKTUBUPOBATH BKJIAIKY
«/Inarpammay; 3) BCTaBUTh B SUCHKU JaHHBIC TI0O UCXOJHOMY DPSIIy TUHAMHKH; 4) BO
BKIIasiKe «JluarpamMmay» BBIOpaTh «THI JAUArpaMMbD» - «JIMHEWHas»; 5) BO BKIIAJIKE
«/Imarpammay BBIOpaTh «MapaMmeTpbl IUATPAMMBD) - «I00aBUTH JHMHHUIO TPEHIa»
MOCJIEI0BATEIbHO BCE MPECTABICHHbBIE (DYHKIIMH, OTMETUB BO BKJIAJIKE «IIapaMeTphl
JVHUHA TPEHIA» - «MOKa3blBaTh ypaBHEHHWE HA JAWArpaMMe» M  «IIOMECTUTh Ha

AuarpaMmy BCIMYHHY JOCTOBCPHOCTH alllIPOKCUMAILIUND).
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[Tpumep BrIOOpa ONTUMATIBLHOW MaTeMaTHdecko GpyHkImuu - (puc. 45,46,47,48,

49 Ha OCHOBAHWH JITAHHBIX Ta0I. 29).

940

920 4
y = -37,727Ln(x) + 913,03
R’ =0,8306
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ToJbl

—— YuclieHHOCTh HAaCeNIeHHs, ThIC.4el., Y == Jlorapupmuueckuii (UncIeHHOCTh HaCENeHH s, ThIC.9ell., Y)

Pucynox 45 - Jlorapudpmudeckuit TpeH 1
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Pucynok 46 - [lonruHOMHATBHBIA TPEHT
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940

920 -
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820 A
800 A
780 -
760 -
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—&— UncneHHOCTh HAaCeNeHus, ThiC.uel., Y = CteneHHol (UNCIeHHOCTh HACEIEeHNUs, ThIC.Uell., Y)

Pucynox 47 - CteneHHOM TpeH]T
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YUucaeHHOCTh HACCIICHUS,

Pucynox 48 - DKCIOHEHIIMAIbHBIN TPEHT
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—&— YuclieHHOCTh HACeJIEeHNUs, ThIC.Uell., Y === JIuHeiiHblil (UuCcIeHHOCTh HaceNeH s, ThIC. Uell., Y)

Pucynok 49 - JIuneiHblii TpeH
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OnTtumanbHON ABNsAETCS (YHKIHS, KOTOPOM COOTBETCTBYET MaKCHMAalIbHOE

sHaueHue Kod(QuIenHTa rerepMuHammy R” (a6, 32).

Tabmura 32
O6006111eH1Ee TPEHIOB
JIunus Tpenaa VYpaBHeHue Koapduuuent
JeTePMUHAIIH
Jlorapudmuueckuid TpeH Vt =913,03—-37,727Lnt R*=0,8306
[TonmHOMMAIBHBIN TPEH]T Vt = 904,58 — 7,6399t — 0,1247t> R =0,9665
CreneHHOU TpeHT Vt = 914, 541700442 R%=0,8240
DKCIOHEHIUATBHBIN TPEH/T Vt = 909,18¢ %0107 R? =0,9641
JIMHEeRHbIH TPeH Vt = 907,82 — 9,1364t R*=0,9651
N3 T1abmumer 32 BuUAHO, YTO HamOoJee ONTHUMAJIBHBIM  SIBISETCS
MOJIMHOMHUAIBHBIA  TPEHJl, KOTOPBIH  HWMeeT HauOOJbIIUK  KOd(PIUIIMEHT

nerepmuHammn R’ 0,9665. IlomyuyeHHOE ypaBHEHHE TpPEHAA XapaKTEPU3YET
YCKOPSIIOIYIOCS TEHJICHLWIO CHU)KEHHUS YUCIEHHOCTH HacelleHus. Tak, B CpeaHEM
€XKEroHO, YUCICHHOCTh HACEJIEHHUS COKpalaercs Ha 7,6399 Thic.uell., ¢ yCKOPEHHEM
CHIDKEHUs B CPEIHEM €XXEroJaHO Ha 0,1247t" teic.uen. Ha ocHoBaHmH ypaBHEHUS
TPEHAA ONPENEISAIOTCS TEOPETHYECKHE YPOBHM UHCIECHHOCTH HACEJIEHUS IyTEM
MOJICTAHOBKM B MOJIYYEHHOE ypaBHEHHE TpEHAA KaKJIO0TO 3HAYEHUs HE3aBUCUMOMU
nepemeHHoi t (tabu. 33). [Ipu 3TOM, MPaBUILHOCTH pacyeTa mapamMeTpoOB YpaBHECHUS
TPEH/Ia MPOBEPSIETCS PAaBEHCTBOM cyMM 110 rpade Y u Y(1).

Tabnuma 33

Pacuer Teopernueckux ypoBHEH psia TUHAMUKA

Ha 1l UHCIIEHHOCTh HACENIEHNS t UucneHHOCTh HaceNeHNs! (BLIPOBHEHHA),
SHBAPA roja (tbakTHyeckast), TeiC.uelL., Y ThIC.4e., Y (t)
2004 894 1 896,82
2005 888 2 888,80
2006 881 3 880,54
2007 874 4 872,03
2008 869 5 863,26
2009 864 6 854,25
2010 835 7 844,99
2011 829 8 835,48
2012 822 9 825,72
2013 817 10 815,71
2014 811 11 805,45
Hroro 9383 66 9383,05
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Ha ocHoBe cmoco0a HauMEHBIIMX KBAJApPaTOB IMapaMETPbl BhINICYKa3aHHBIX
YPAaBHEHUM OIPEIEISAIOTCA C TOMOINBK) PEHIEHUS CUCTEM W3 HOPMAJIbHBIX
ypaBHEeHHI. CHCTEMBI HOPMAJIBHBIX YPAaBHEHHUI BKIIOYAIOT CTOJBKO YpPaBHEHUH,
CKOJIBKO TTapaMeTPOB MaTeMaTU4eCKON (HYHKIIUU HEOOXOAUMO OINPEICTUTh.

Hanpumep, mist mpsMonuHeWHOW (GYHKIIMHM, B KOTOPOM HMEeTCs JiBa
napaMeTpa ypaBHEHUs TPEHAA g U a3, OHU ONPEACIISIIOTCS IyTEM PEIICHUS CUCTEMBI
U3 IByX YPaBHEHUH

Zy = a0n+ath
, (107)
D Vi=a,) t+a, ).t
rae Y — ypOBHHU pslla JUHAMUKY,

t — He3aBUCHMMas IepeMEHHas — II0Ka3aTellb BPEMEHHU, KOTOPBIA 3a1aeTCs

MTOPSAKOBBIM HOMEPOM;

N — 4KCIJIO YPOBHEN psifia AMHAMUKH.

JIns  ynpoumieHus: pelieHusT TaHHOM CHCTEMbl YpPABHEHUM B CTATUCTUKE
IIPUMEHSETCA METOJ OTCYETa OT YCIOBHOrO Hayaua. I[Ipu 3TOM ycClIOBHOE Hayasio ¢
NOPSIKOBBIM HOMEpoM () NEpEHOCUTCS Ha CEpelrMHy H3y4aemMoro Iepuoja, a
MOKa3aTeliiM BPEMEHUM Ha YObIBaHME - 3aJalOTCA OTPUILATENIbHbIE 3HAYCHHS,
II0OKA3aTeJIsIM BPEMEHU HA BO3PACTAHUE - 3aJAIOTCS IOJIOKUTEIbHBIE 3HaUYeHus. [Ipu
HEYETHOM YHCJIE YPOBHEW psA/la IMHAMMUKH 3HAYEHUs MEPEMEHHOM t 3a1aroTcs yepes
WHTEpBAJ paBHbIN enuHULE. [Ipr yeTHOM yuciae ypoBHEN psiia AMHAMUKH, YCIOBHOE
Hayajgo MPUXOAUTCA HAa MOJYrOJUE€ MEXAY [JIBYMs CEPEAUHHBIMU TOJAMH,
CJIEI0OBATENbHO, 3HaYeHue nepeMeHHou t, paBHoe 0 OTCyTCTByeT. 3HA4YCHHUS
nepeMeHHo# t HaumHatoTcs ¢ -1 — Ha yObIBaHUE ypoBHeH U ¢ | — Ha Bo3pacTaHHe
ypoBHEU. IIpu »TOM 3HayYeHus nmepeMeHHOM { 3a1ar0TCs 4epe3 MHTEPBaJl PaBHbIN

nByM. BenesmcTBue mpuMeHeHMs crocoba oTcueTa OT YCIOBHOTO Hadana, .t

npupaBHuBaerca Kk 0. B pe3ynbrare, ucXoaHas CUCTEMa YpaBHEHHU yHpOIAETCS U

MIPUHUMAET CJICAYIOLINAN BUT

%i ::nzﬁ . (108)

OTcrofa napamMeTpbl ypaBHEHHUSI ONPeAeIIIoTCs 1o (hopmyiam
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.2 (109)

B t
_ztz_

Cnenyer y4uThIBaTh, YTO YHOPOIIECHHAS CXEMa OMpECiCHUsl MapaMeTpoOB

g
<

(110)

a,

YpaBHCHUS TPEHJA IPHUMCHSIETCA TOJBKO IPH MCIOJIb30BAHUM TPSAMOIHMHCHHON
MaTeMaTU4ecKod (QyHKIUU (MIPU PABHOMEPHOM THUIIE PA3BUTHS HM3yd4aeMOTO
SIBJICHMUS ).

[Tocne ompeneneHus MapamMeTPOB JUHUU TPEHJA B IOJYYCHHOE ypaBHCHHUE

IOZCTABIIACTCS KaXXJ0€ 3HAYEHHWE HE3aBUCHUMOM IIEPEMEHHOM t M ONpenensroTcs
BBIDOBHEHHBIE (TeopeTHdecKre) ypoBuu psiaa qunamuku Y (t) . Kpurepuem ornenku

AOCTOBCPHOCTHU aHAJIM3a ABJIKICTCA PABCHCTBO CYMM CI)&KTI/I‘ICCKI/IX N TCOPCTUUCCKUX

YPOBHEM psifia TMHAMUKHU
TV =3V(t). (111)
HpI/IMCp AHAJIMTHYCCKOI'O BBIPABHUBAHUA pPAAd AWHAMHUKH II0 YPABHCHHIO

IPSIMOJIMHEWHON (PYHKIIMU IO YIPOILEHHON cXeMe (Ha OCHOBAaHUM JAHHBIX TAOJIUIIbI

29) npexacraBieHo B Tabiuie 34.

Tabmuma 34
PacueTr napameTpoB ypaBHEHHS IPSIMOJMHENHON (QYyHKIUN
YHCIIeHHOCTD . UuclieHHOCTh HAaceIIeHUS
HaceJIeHUS Topsxosbit ’ BBIPOBHEHHAS
Ha 1 (bakTuueckas), HOMEp rona, t Vxt (TeopeTuueckas), ThIC.Uel.
SHBApS TBIC.YeH., Y t V(t)
2004 894 -5 25 | -4470 898,70
2005 888 -4 16 | -3552 889,56
2006 881 -3 9 -2643 880,42
2007 874 -2 4 -1748 871,28
2008 869 -1 1 -869 862,14
2009 864 0 0 0 853,00
2010 835 1 1 835 843,86
2011 829 2 4 1658 834,72
2012 822 3 9 2466 825,58
2013 817 4 16 3268 816,44
2014 811 5 25 4055 807,30
HTtoro 9383 0 110 | -1000 9383,00
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[ToacTaBnsii maHHBIE WTOTOBOM CTpOKH Tabmuibl 34 B BBINICyKAa3aHHBIC

(bopMyIIbI, OIPEEISIIOTCS TapaMETPhI MPSAMOIMHEHHON QYHKIIUN

y
g =2 9383 _geap.
n 11
Vr _—
a, = 2. _ ~1000 =-9,09.

S 110

B pesynbTate pacueToB ypaBHEHHE NPSMOJUHCHHOTO TpPEHAA MPUMET BH/T
V(t) =8530-9,09 xt.

Pacuer noka3zan, uro mapametp ypaBHeHus a; = - 9,09 umeeT oTpHUIaTEIBHBIN
3HAK, CJICJIOBATEIbHO MOKA3bIBACT TEHCHIIUIO CHUYKCHHSI YMCIICHHOCTH HACCIICHUS B
IICJIOM 32 M3y4aeMblid mepuoj. Tak, B CpeHEM C€KErOHO YMCICHHOCTh HACEICHHUS
camkaercsa Ha 9,09 TeIc.uen.

Ecnu cpaBHUTH MOJYYCHHYIO TEHCHIIMIO, OINPEICIICHHYIO IO YIPOIICHHOM
CXeMe C TCHJICHIMEH, MOJYYCHHON NpU IMOMOIIM TrpaduyecKkoro crocoda Ha
OCHOBaHMHU TIpwiIokeHus: «Mactep muarpamm» Microsoft Word u Microsoft Excel
Microsoft Word u Microsoft Excel (puc. 47), To BUIHO, YTO TCHIACHIIUS COBIANACT U
10 HAIPABJICHMIO M 110 3HAYEHUIO (HE3HAYNTEIIbHBIE PACXOKIACHUS MOTYT IIPOU30MTH
3a CYeT Pa3HOM TOYHOCTH pacdyeToB). [103TOMy, B COBPEMEHHBIX YCIOBHSIX PaCcUeThI
NPy HKCIOJIb30BAHUM MaTEMAaTHYECKUX METOJOB BBIPABHMBAHUS psia JIMHAMUKA
NPOM3BOIATCS IMPH IIOMOIIM MaKeTa MPUKIAJIHBIX CTATHCTUYECKMX IPOrpamMM, B

JaCTHOCTH, IpH roMoinu rnporpamMm Microsoft Word, Microsoft Excel.

7.6 O1eHKa yCTOMYMBOCTH BBISBICHHON TCHACHITUN

Ha u3MeHeHnue siBieHus BO BpeMEHU OKa3bIBAIOT BIUSHUE 2 TPYIIIbI (PaKTOPOB:
1. Cucremarnueckue (GakTopbl, KOTOpPbIE OOYCIOBIUBAIOT OCHOBHYIO
TEeHJEHIMIO pa3BuTusa siBneHus (tpenn). (Ha pucynkax 45, 46, 47, 48, 49 BiausHue
CHUCTEeMaTH4YeCKuX (aKTOPOB OTPAXKEHO JIMHUEH TpeHJa W XapakTepusyeT OOIIyIO

TCHACHIINIO CHNKCHUS YHUCIICHHOCTU H&C@J’ICHI/IH).
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2. OcraTouHble cay4aitHble ()aKTOPbI, KOTOPbIE 00YCIOBINBAIOT KOJIEOIEMOCTD
¢dakTuyeckux ypoBHEHl oTHocutenbHO Tpenaa. (Ha pucynkax 45, 46, 47, 48, 49
BJIMSIHAE OCTATOYHBIX CIy4ailHBIX (PaKTOPOB OTPaKEHO (HAaKTUUECKOM IMIUPHUECKOM
JUHUEH M XapaKTepusyeT JUOO pPOCT, JMO0 CHUKEHHE YHCICHHOCTH HACEJICHUS
OTHOCHUTEIILHO TPEHAA).

JInist u3MepeHusl CTETeHN BO3JCHCTBUSL OCTATOYHBIX CIy4YalHbIX (PaKTOpOB Ha
U3MEHEHHE W3Y4YaeMOrO SBJICHUS HCIONB3YIOTCS TOKa3aTeld KoJIeOIeMOoCTH
(YCTOMYMBOCTH), KOTOpBIE XapaKTEepPU3YIOT BapHAIMIO HW3Yy4aeMOro  SIBJICHUS
OTHOCHUTENIFHO OTpeesieHHOro TpeHaa. K OCHOBHBIM MOKa3aTelsiM YCTOWYHMBOCTHU
OTHOCSITCS:

1) cpenHee kBapaTUYECKOE OTKIOHEHHUE;
2) ko3 urueHT Bapuanumy,
3) cpeaHss OmMOKa anmpoOKCUMAIUU (TIPUOIIFKEHUS).

CpGIIHCC KBaApPaTHYICCKOC OTKIOHCHHC B pAdaX AHUHAMHUKH OIIPCACIIACTCA IIO

o, = (2O _ny(t)z , (112)

rae Y — dakTuueckue (IMIUPUIECKUE) YPOBHU psifia TUHAMUKHY;

dbopmyie

\ (t) - BeIpOBHEHHBIE (TEOPETHYECKKE) YPOBHU Psia AUHAMUKY;

N — 4KCIIO YPOBHEN psiia AMHAMUKH.

CpenHee KBaJpaTUYECKOE OTKJIOHEHHME MOKa3bIBA€T, HA CKOJBKO EIWHUIl B
CpEelHEeM OTKJIOHSIOTCS (aKTHMUECKHE YPOBHHM psija JIWHAMUKU (IMIHpPUYECKAS
JUHUS) B Ty WIM JIPYTyl0O CTOPOHY OT BBIPOBHEHHBIX YpPOBHEH pslla JUHAMUKHU
(JIuHUU TpeHaa).

Kosddumment  Bapmanum  ABiIS€TCS  OTHOCUTENBHBIM  TOKa3aTeJeM

YCTOMYMBOCTH U ompeenseTcs o Gpopmyiie

v, = %xlOO , (113)

rae Y - cpenHuil ypoBeHb psila JMHAMUKU.
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Koaddunuent Bapuanmm sBIsETCS KPUTEPUEM YCTOWYMBOCTH BBISBICHHOU
TEHJCHIIMA M MOKA3bIBACT CTENEHb BIUSHUS OCTATOYHBIX CIy4YalHBIX (PaKTOPOB HA
u3MeHeHue uszydyaemoro siBiieHus. Ecnu kosdduiment Bapuanuu menbine 25% (B
OTIENBHBIX ciaydasx — MeHble 10%), TO BBISBICHHYIO TEHACHIIMIO MOYXKHO CUHUTATh
YCTOWYMBOM, a U3ydyaeMoe SIBJICHUE MOXKHO CUUTATh CTAOUIILHO Pa3BUBAIOIIMMCS BO
BpeMeHu. Eciu koaddunment Bapuanmu Ooinbiie 25% (10%), TO BBISBICHHYIO
TEHJEHUUIO MOKHO CUUTAaTh HEYCTOMYMBOM, a M3y4aeMO€ SIBJIEHUE — HE CTAOUIIbHO
Pa3BUBAIOIIMMCS BO BPEMEHHU 32 CUET CHUJILHOTO BJIMSHUS CIy4alWHBIX (OCTATOYHBIX)
(bakTopoB.

Cpenusis omumOka anmpokcuMmanuu (MpuoIMKeHUs1) SBIISIETCS OTHOCUTEIbHBIM

I10Ka3aTcJIEM YCTOI‘/’I‘-II/IBOCTH " OIIpCaACIACTCA I10 Q)opMyne
'Y—x1oo. (114)

CpenHsast  ommOKa anmpoKCUMAalMM — IOKAa3bIBA€T, HACKOJIBKO  OJIM3KO
aHanuTHYecKas (PYHKIUSI BRIpABHUBAHUS (JIMHUA TPEHJIa) MPUOIKeHA K 3HAYCHUSAM
HUCXOJHOTO psifa AWHAMUKK (AMIMpuueckodl nuHuu). Eciam 3HadeHuwe cpeaHei
omnOKku anmpokcumauuu MeHblie 10%, TO BBIABICHHYIO TEHICHIMIO MOXHO
CUMTaTh YCTOMYMBOM, a YpPaBHEHUE TPEHAA MOXKHO CUHTATh YJAYHBIM JUIS
JIOCTOBEPHOTO MPOTHO3UPOBaHUs. Eciin 3HaueHue cpeHel OMOKY anmnpoKCUMALH
oonpiie 10%, TO BBISBICHHYIO TEHIICHIIMIO MOXHO CUYUTaTh HEYCTOWYUBOH, a
BBIODAaHHOE YpaBHEHHME TpPEHAA MOXXHO CYHMTaThb HEIOCTATOYHO YJAYHBIM IS
JIOCTOBEPHOT'O NPOrHO3UpOBaHMs. B 3TOM ciiyyae HeoOXoIMMO BBIOpaTh IPYryro
JIMHUIO TPEHJIa C MEHbIIEH OMOKOH anmnpokcuManuuu. Eciii 3To He mpencTaBIseTcs
BO3MOYKHBIM, TO MTPOTHO3 Ha MEPCHEKTUBY MOKHO MPOEKTUPOBAThH C OOJBIIEH q0Jeh
JONYIIEHUSA U ¢ MEHBIIIEW TOCTOBEPHOCTHIO.

IIpumep pacyera mnokaszarenel ycronWuuBocTH. [l pacdera Iokaszaresnen

YCTOMYMBOCTHY TTOJIMHOMHUATILHOTO TPEH/Ia CTPOUTCS BCTIOMOTaTellbHast Tadauia 35.
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Ta6muma 35
Pacuer nokasarenei yCTOMYMBOCTH
Hal YHCIIEHHOCTD HACETICHUS YUCIIeHHOCTD HACETICHUS Y =Y (@)
SIHBapSI ((akTryeckast), ThiC.UelL., (BBIPOBHEHHAS), THIC.YCIL, Virve | (yi-ye)? Y
roja v Y(t)
2004 894 896,82 -2,82 | 7,93 0,0031
2005 888 888,80 -0,80 | 0,64 0,0009
2006 881 880,54 0,46 | 0,21 0,0005
2007 874 872,03 1,97 | 3,90 0,0023
2008 869 863,26 574 | 32,91 | 0,0066
2009 864 854,25 9,75 | 95,04 | 0,0114
2010 835 844,99 -9,99 | 99,81 | 0,0118
2011 829 835,48 -6,48 | 41,99 | 0,0078
2012 822 825,72 -3,72 | 13,84 | 0,0045
2013 817 815,71 1,29 | 1,66 0,0016
2014 811 805,45 555 | 30,80 | 0,0069
Wrtoro 9383,00 9383,05 - 328,73 | 0,0574

(V-V(t)? [32873
CpenHee KBaJIpaTUYECKOE OTKIIOHEHHE o, = - B BT 5,47 TBIC.YEIIL.

Koaddumment Bapuamuu v, = % x100 = 855—‘(1371 x100=0,64%

Cpennsis onrbKa arnmpoKCUMaIiu 4 = 1—11 x 0,0574 x100 = 0,5218%

Pacuer mokasan, 4ro gakThyeckue ypOBHU psija TUHAMUKH OTKIOHSIOTCS OT
BBIPOBHEHHBIX B Ty WU JIPYTyIO0 CTOPOHY B cpenHeM Ha 5,47 toic.uen. win Ha 0,64%.
[Tockonbky kO3 duumeHT Bapuauuu MeHbie 25%, a cpenHsas omMOKa
annpokcumaiuu  MeHbiie 10%, TO BBISIBIEHHYIO Ha OCHOBAaHHMHM YpPaBHEHUS
MOJIMHOMHUAJILHOTO TPEHJIa YCKOPSIIOUIYIOCS TEHIEHLHUIO CHM)KEHHSI YHUCIEHHOCTH
HACEJIEHUS! MOXHO CYHMTAaThb YCTOWYMBOHM, & YMCIEHHOCTh HACENEHUS — CTAOWUJIBHO
YMEHBIIAIIEHCS.

Jlna  pacyera 1mokasaresned  YCTOMYMBOCTH  IPSIMOJIMHEWHOTO  TPEHAA,

MOJIYYEHHOTO YIIPOIIIEHHBIM CIIOCOOOM CTPOUTCS BCIIOMOTaTenbHas Tadbimia 36.
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Ta6numa 36
Pacuer nokasarenei yCTOMYMBOCTH
Hal YHCIIEHHOCTD HACETICHUS YuCIIeHHOCTD HACETICHUS Y =Y (@)
SIHBapSI ((akTryeckast), ThiC.UelL., (BBIPOBHEHHAS), THIC.YCIL, Virve | (yi-ye)? Y
roja v Y(t)
2004 894 898,70 -4,70 | 22,09 | 0,0055
2005 888 889,56 -1,56 | 2,43 0,0018
2006 881 880,42 0,58 | 0,34 0,0007
2007 874 871,28 2,72 | 7,40 0,0032
2008 869 862,14 6,86 | 47,06 | 0,0080
2009 864 853,00 11,00 | 121,00 | 0,0129
2010 835 843,86 -8,86 | 78,50 | 0,0104
2011 829 834,72 -5,72 | 32,72 | 0,0067
2012 822 825,58 -3,58 | 12,82 | 0,0042
2013 817 816,44 0,56 | 0,31 0,0006
2014 811 807,30 3,70 | 13,69 | 0,0046
Hroro 9383,00 9383,00 - 338,36 | 0,0586

TV -V()? [33836
CpenHee KBaJpaTUYECKOE OTKIIOHEHUE o, = - = 1 5,55 TBIC.YEII.

Koaddumment Bapuamuu v, = % x100 = 855—251 x100=0,65%

Cpennsis onrbKa arnmpoKCUMaIiu 4 = 1—11 x 0,0586 x 100 = 0,5327 %

Pacuer mokazan, 4ro akTuyeckue YpoBHH psifa JUHAMUKHA OTKJIOHSIOTCS OT
BBIPOBHEHHBIX B Ty WU JIPYTyIO0 CTOPOHY B cpenHeM Ha 5,55 toic.uen. win Ha 0,65%.
[Tockonbky ko3 duiumenT Bapuauuu MeHbmie 25%, a cpeaHss omuOKa
annpokcumanuu  MeHbiie 10%, TO BBIABIEHHYHO Ha OCHOBAaHMHM YpPaBHEHUS
NPSIMOJIMHEMHOTO TPEHJIa TEHJEHIIUIO CHUKEHHUS YUCJICHHOCTH HAaCEJICHUS MOXKHO

CUMTATh YCTOMYMUBOM, @ YUCIEHHOCTh HACEICHUS — CTA0OMIBHO YMEHBIIAIOLIEHCS.
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7.7 Ouenka ce30HHBIX KOeOaHui

Kpome konebiemoctr ypoBHEW psiia JMHAMUKH OTHOCHUTEIBHO TPEHAA, MPH
aHaJu3e PSJIOB IMHAMUKH BaXXHOE 3HAUCHUE UMEET BBISIBJICHUE CE30HHBIX KOJIEOaHMI
H3y4aeMoro SIBJICHUS.

Ce3oHHBIE KOJIEOAHUSI — 3TO YCTOMYMBBIC M3MEHEHUS YPOBHEH psijia TUHAMUKH
M0 BHYTPUTOJIOBBIM TIepuoOAaM: MecsiiaM, KBaprajiaM u np. Jlis BbIABICHUs
CE30HHBIX KOJIeOAHWN aHAIM3UPYIOTCS MECSYHbIe, KBapTajbHbIE U MPOYHE YPOBHHU
psiga TUHAMUKH 3a TOJl WM HECKOJIBKO JIET TIPH MOMOINM pacyeTa Crenu(puaecKux
nokaszaresieid — MHJEKCOB CE30HHOCTH.

NHunekc ce30HHOCTH onpeenseTcs o gopmyiie

3 :%xloo, (115)

rae  Yi— ypoBeHb KOXIOTro Mecsia (KBaprajia v 1p.);

YV - cpenHmii ypOBEHb psla AMHAMUKH.

[Ipu ucnonp30BaHUM AAHHBIX TOJBKO 3a OJWH TOJl CYIIECTBEHHOE BIMSHHUE HA
3HAUCHHUE WHJAEKCA CE30HHOCTH OKAa3bIBAIOT ciydaiiHbie (akTopbl. [losTomy mis
JIOCTOBEPHOCTH  BBISBJICHUSI ~ 3aKOHOMEPHOCTEH  KOJIEOJIEMOCTH  SIBJICHUS
WCITIOJIB3YIOTCS JaHHBIE 3a PAJl JIeT (KaK MpaBuilo, 3a 3 roja).

[Ipu 3TOM MHJEKC CE30HHOCTH ompeenseTcs mo Gopmyie

I, = y? x100, (116)

Il€ ¥, - CpEIHUI ypOBEHH 3a 3 rojia JuIsl KaXKI0ro MecsIa;

Y - o0mmii cpegHeMeCSYHBIN YPOBEHb 3a 3 roja.

NHpnekc Ce30HHOCTH TIOKa3bIBae€T CTEMEHb OTKIOHEHUsI YpOBHEH psiaa
JMHAMUKH 32 KK MECSII] OT CPEHET0I0BOTO YPOBHS.

Pacdyer uWHIEKCOB CE30HHOCTH TMPOU3BOJAMUTCS HAa OCHOBAaHHUU HCXOJHBIX
JAHHBIX 10 TPAHCIIOPTHOMY TIPEANPUITHIO O BEJIMUMHE mpobera 3a Tpu roja (Tadi.

36) 1 pacCUMTaHHBIX CPEIHHUX BEIUYHH (Ta01.37).
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Tabmuma 36

JlaHHbBIE IO TPAHCTIOPTHOMY IPEANPUITHIO O TIPodere aBTOMOOUIIEH 3a TpU rojaa

Mecsn Bennuuna nmpoOera aBToMoOuUIIEH, THIC.KM
1-#i ron 2-iron 3-ii roxg
SuBapp 60,0 70,0 102,0
deBpaib 62,0 77,4 105,0
Mapt 66,4 78,2 107,0
Arnpenb 70,0 80,0 110,5
Maii 78,4 88,4 113,7
HroHn 80,0 89,5 115,0
Hrob 80,3 90,3 116,4
ABrycr 86,5 94,6 120,0
CeHTs0pb 79,0 94,0 118,7
OkTs0pB 76,4 92,0 115,0
Hos6pb 75,0 90,0 107,5
Jlexabpb 70,4 85,5 98,2

I[JUI OIIPpCACIICHUA CPCOAHCMCCAYHBIX H CPCAHCTOJOBBIX ypOBHeﬁ CTPOUTCA

BcIioMorareipHasg tadmauma 37.

Tabmuma 37

Cpennue ypoBHHU MpoOera aBTOMOOUIIEH

Mecsn Cpennsist BemuurHa Mpodera, ThIC.KM
1-1i rox 2-1 Tox 3-i rox B cpennem 3a 3 rona
SuBapp 60,0 70,0 102,0 77,3
DeBpanb 62,0 77,4 105,0 81,5
Mapt 66,4 78,2 107,0 83,9
Armpenb 70,0 80,0 110,5 86,8
Maii 78,4 88,4 113,7 93,5
HroHb 80,0 89,5 115,0 94,8
Hromb 80,3 90,3 116,4 95,7
ABrycr 86,5 94,6 120,0 100,4
CeHTs0pb 79,0 94,0 118,7 97,2
OKT0ph 76,4 92,0 115,0 94,5
Hos6pb 75,0 90,0 107,5 90,8
Jlexabpb 70,4 85,5 98,2 84,7
3aron 73,7 85,8 110,7 90,1

Ha ocHoBanuu naHHbIX TaOmuibl 37 WHACKC CE30HHOCTH OIpPEAeseTcs Io

dopmyre 116 (tabma. 38).
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NHpekchl ce30HHOCTH TpoOera aBTOMOOMIIEH

Tabmuma 38

Mecsn uanekcel ce30HHOCTH
SIuBapp 77,3
I, =—=0858

90,1

deBpaib - 815 _ 0,904
90,1

Mapt 1, =222 0931
90,

Anpenb - 86,8 _ 0,963
90,

Maii - 935 1038
90,1

Hrom =28 052
901

Nrons | = 95,7 _ 1,062
901

ABrycr N 100,4 1114
90,1

CenTs6pn - 97,2 _ 1079
90,1

OxTs0pB | 94,5 1049
90,1

Hos6pp - 9208 _ 1,008
901

Jexalpb - 84,7 _ 0,940
90,1

Pacuer wnaekca ce3onHoctu (Tabn. 38) mokasan, 4To ¢ Mas MO HOSIOpb

BeJMYMHA Mpolera BhIIIE CPEIHEr00BOIO YPOBHS, a C HOSIOpsSI IO Mail — MEHbIIE

CPEIHETOI0BOTO YPOBHSI.

HarnsinHo ce3oHHBIE KOJeOaHHWs HM300paXaroTcs NpH MOMOIIM JUarpaMMbl

ce30HHOM BOJHBI (puc. 50):




168

=
N

>

e e
o o

o
~

o
N

o

CpenHsist BeTMUUHA TPOOETa, THIC.KM

& N2 X ® S ¥ s %
R I O
?y

&QJ

“%6,‘?
%

MECAIbI

Pucynox 50 - Ce30HHas BOJTHA TPY30IEPEBO30K

7.8 IIporno3upoBaHue pa3BUTHS SBICHHS HA OCHOBE aHAIM3a PSAIOB JUHAMUKH

N CTaTUCTHYCCKOI'O MOJCIIMPOBAHUA B pAAAX JTUHAMHUKH

UeTBepTasd 3aada MOCTPOCHUSI UM aHAIM3a PSIOB AUHAMUKHU 3aKIIOYAETCA B
MIPOTHO3UPOBAHUHM HW3MEHEHUS HW3y4aeMOro SBJICHHS HA IMEPCHEKTUBY, KOTOPOE
3aKJIFOYAETCSl B CTATUCTUYECKOM OLIEHKE BO3MOYKHOM MEpBI Pa3BUTHS COLMAJIBHO-
HYKOHOMHUYECKOTO SIBJICHUS HA Oy IylIne MePUOIbI.

CraTucTu4ecKoe MPOTHO3UPOBAHUE MPOU3BOJUTCA METOAOM SKCTPAIOJISALINH,
KOTOPBIN 3aKJII0YAETCA B paclpOCTPAHEHUH BBISIBICHHOW B aHAIIU3E PAJa JUHAMHKU
3aKOHOMEPHOCTH DPa3BUTHs H3y4aeMOTO SBJICHHS Ha Oyayimiee. B mpakTudeckom
CMBICJIE DKCTPAIOJIALNS — 3TO HAX0XKACHUE YPOBHEN 3a MPEAEIaMU U3y4aeMOoro psia
JWHAMHUKHA, TO €CTh — MPOJJIEHUE HMCXOAHOTO psija JUHAMHKMA HAa MEPCHEKTHBY Ha
OCHOBE BBISIBJICHHOM 3aKOHOMEPHOCTH BHYTPHU U3y4aE€MOT0 Psija JUHAMUKHU.

OcHoBou MIPOTHO3UPOBAHUS METOJIOM AKCTPAIOISLINU ABJISICTCS
CTaTUCTUYECKass TUnore3a (MPEANoSIoKEHUE) O TOM, UTO 3aKOHOMEPHOCTb,
JEeUCTBYIOIIAsl BHYTPHU aHAIU3UPYEeMOro 0a30BOT0 psiia AMHAMUKH, COXPAHUTCS U B

JNAJIbHEUIIIEM.



169

[IpumeHenre MeTona FKCTPANONSALUNA TPEANOJIAraeT BLIIOJIHEHUE CIETYIOUIUX
TpeOOBaHMIA:
1) ucxonHbi, 6a30BbIN psii TMHAMUKHU JOJKEH UMETh JIOCTATOYHO OOJIBIIOE YUCIIO
YPOBHEH, TO €CTh YeM OOJIbIIIE YUCIO YPOBHEU UMEET UCXOHBIN PsJl TUHAMUKH, TEM
Ha 0oJiee MPOJAOIKUTENbHBIN MEPUOJI MOYKHO MTPOTHO3UPOBATh PA3BUTHE U3y4aeMOro
SIBJICHUS,
2) CpPOK MNPOTHO3MPOBAHUS JIOJHKEH OBITh MPOMOPIUOHATIEH MPOJOJKUTEIBHOCTH
HCXOJTHOTO 0a30BOr0 psAja AMHAMHUKU, TO €CTh MPU YKCIIE YPOBHEU MCXOHOTO psijia
nuHAMUKH He Oosiee 10 et mepuo mporHo3a MOKeT OBITh He Ooiiee 3 JieT;
3) yCTaHOBJICHHE CPOKOB IMPOTHO3a 3aBUCUT OT LU U 3a7a4 UCCIEAOBAHUSA, MPU
TOM CJENYyET YYWUTHIBaTh, YTO YE€M KOpPOYE CPOKH MPOTHO3a, TEM JOCTOBEPHEE
PEe3YyIbTAThl HKCTPATOJSALINH;
4) NOCTOBEPHOCTh PE3YyJbTATOB SKCTPAMOJISIUU 3aBUCUT OT CTEMEHU CTaOWUIILHOCTH
M3y4aeMOro SIBJICHUS U CTENEHU YCTOMYMBOCTH BBISIBICHHOW TEHAECHIWU, KOTOpAas
OLICHUBAETCS P MOMOIIM pacyeTa MOKa3aTeaed YyCTOMUYUBOCTH.

DKCTpANOISAIHUs MOKET MPOBOJIUTHCS CIEAYIONIMMH CIIOCO0aMu:
1. Ha ocHOBe cpeiHero abCoJIFOTHOTO MPUPOCTA.
2. Ha ocHoBe cpennero ko3 dunmeHTa pocra.
3. Ha ocHOBe ypaBHEHUsI (TUHUU) TPEHA.

DKCTpanosisiiys Ha OCHOBE CpPeHEro abCOMOTHOTO MPUPOCTa ITPOU3BOIUTCS
IIPU MIOCTOSTHHBIX IEMHBIX a0COIOTHBIX MPUPOCTAX

Ai, —const., (117)

[Ipu 3TOM NpOrHO3UpPYEMBIN YPOBEHDb Onpeaesercs no Gopmyse:
V.=V +Axl, (118)
rae  Yp+1 — OKCTPANOIUPYEeMbIid (TPOTHO3UPYEMBbI) YPOBEHD Psiia TUHAMUKHY;
VY — KOHEUHBIH YpPOBEHb UCXOJIHOTO 0a30BOT0 psijia AMHAMUKH;
| — cpok mporuo3a;

A - cpenHuii aOCOIOTHBINA TPUPOCT.
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DKCTpanoJsuy Ha OCHOBE CpeHero KoauimeHTa pocTa Mporu3BOIUTCS IPU

IMMOCTOSHHBIX HCITHBIX TCMIIAX POCTAa
Tpi, —const, (119)
[Ipu 3TOM IPOTHO3UPYEMBIN YPOBEHB OMpEACIsieTCs 110 (hopMyJie:

Ver =V, xK,, (120)

rie K , - cpeaHuit K03(QOHULUUEHT pOCTa.

OKCTpanoJisius Ha OCHOBE ypaBHEHMS (JIMHUM) TPEHJla MPOU3BOJIUTCS MPU
M3MEHAIONMXCS ~ a0COJNIIOTHBIX NPUPOCTaX W TeMmmax pocrta. Pe3ynbTaThl
HKCTPANOJIAIIMM Ha OCHOBE AHAJUTHUYECKOTO BBIPABHHMBAHUS SIBISIOTCS Haubolsee
nocToBepHBIMU. [Ipu criocode 3KCTpanoiIsiuu Ha OCHOBE YpaBHEHUS (JTMHUM) TPEH A
JUTSL OTIpENIETICHUS] TPOTHO3UPYEMbBIX YPOBHEH HEOOXOIUMO MPOJOJIKUTH 3HAUCHUS
HE3aBUCHUMOU NIEpEMEHHOM .

[IpumeHeHue BbIIEyKAa3aHHBIX CHOCOOOB MMO3BOJISIET MOJYUYUTh TOUYCUHBIN
nporHo3. [Jlns  Oounblied  JTOCTOBEPHOCTH TOYEYHBIA TPOTHO3 IMOABEpraercs
CTATUCTUYECKON OIICHKE TMpHU TOMOIIM pacyeTa HWHTEPBAIBHOTO IPOTHO3A.
HNHTepBanbHBIN TPOTHO3 NPEANOIaracT ONpeIeICHUE BO3MOKHBIX MPEeSIOB (IpaHUI]
MPOTHO3a), B KOTOPBIX MOKET HAaXOJUTHCS MPOTHO3HOE 3HAYEHUE C OMPEAECICHHBIM
ypOBHEM  BeposATHOCTH. [[ns  ompeneneHuss  MHTEPBAJIbHOIO  MPOTrHO3a
PACCUMTHIBAIOTCS CPEIIHSAS U MIPEeIIbHAS OITMOKY MTPOTHO3A.

Cpennsist ommOKa MporHo3a onpeaesnsercs no popmyse

By = (121)
rie o - CpeaHee KBaApaTHYeCKOe OTKIOHEHHUE;

N — 4KCJIO YPOBHEH psifia AMHAMUKH.

Cpennsiss ommOKa MPOTHO3a TMOKA3bIBAECT, HA CKOJIBKO €IWHUIl OTKJIOHSETCS
MIPOTHO3UPYEMBI YPOBEHb OT PACCYUTAHHOI'O TOYEYHOTO TPOTHO3HOTO 3HAUCHHSI.

[IpenenpHast omrbka MporHo3a onpeaessercs no Gopmyse

A, =u,xt, (122)

roe M, - cpenHss omMOKa IpOrHo3a;
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t - xoddduumeHT KpaTHOCTH OMIMOKH, KOTOPBHIA 3aBUCHT OT MPUHSATOIO
YPOBHSI BEPOSITHOCTH IIPOTHO3a (KaK MpaBUIIO, YPOBEHb BEPOSTHOCTH MTPOTHO3a
npunumaercs 0,95, mpu KoTopoM 3HadyeHue t ompexernsiercs Mo TadiuIam

pacnpenenenus CrerozenTa t,, ., (v =n—k-1)).

[Ipu anamu3e psgOB NMHAMUKHM Hapsaxy C ONpPEIEICHHEM YPOBHEW psja
JUHAMHMKU 32 €ro IpejaesiaMd BBINOJNHAETCS 3a/jada HaxOXKIACHHsSI HEJOCTaoLIUX
YPOBHEW BHYTPU H3Y4aeMOrO psiia JAWUHAMHKU. DTO NPOU3BOAMUTCS MPU IMOMOIIH
METO/1a UHTEPIOJISALIUY.

WHTepnoysiivst — 3TO  ONpENENIEHWE HEAOCTAIIIMX YPOBHEH BHYTpPH
U3y4aeMOro psijia JMHAMHUKU C LEIbI0 PeoOpa30BaHusl HEMOJIHOTO psijia JUHAMHUKH B
nojHeld. MHTepronsAuus OPOU3BOAUTCS TEMU K€  Crocobamu, KOTOpBIE
VCIIOJIb3YIOTCSL TIPU DKCTPANOJIALIMKA: HA OCHOBE CPEAHET0 a0COJIIOTHOIO MPHUPOCTA,
Ha OCHOBE CpelHero kos¢¢uuueHTa pocta, HA OCHOBE YpaBHEHUS (JIMHUHU) TPEHA.
[Ipu 3TOM 32 OCHOBY NPUHUMAETCA MOJTHBINA IEPUOJT JO UHTEPIIOIUPYEMOTO YPOBHSI.

[Ipumep NpOrHO3UpOBAHMS HA OCHOBE aHAJIM3a ps/ia TUHAMUKHU YHCIEHHOCTH
HaCEJICHUS.

[TockonbKy wH3y4yaeMbld HMCXOAHBIA (0a30BbIA) pAd JWUHAMHKU BKJIIOYAET
OJIMHHA/ILIaTh YPOBHEH, TO MEPUOJ MPOTHO3a MOKET OBITh MPUHSAT HE 0o0Jiee TPeX JIeT.

DKCTpanoJsiusl Ha OCHOBE CPEAHET0 a0COIIOTHOTO MPUPOCTA:

- nporHo3 Ha 2015 ron V,,, =811+ (-8,3) x1=802,7 ThIC.4en.
- nmporuo3 Ha 2016 rox V., =811+ (-8,3) x2 =794,4 ThIC.ueI.
- nmporuo3 Ha 2017 rox V., =811+ (—8,3) x3=786,1 ThIC.4CIL.

[IporHo3 Ha OCHOBaHHMM CPEIHETO A0COJIOTHOTO MPUPOCTA MOKA3ajl, 4TO MPHU
YCJIOBUU COXPAHEHMS BBISIBICHHON TEHACHIIMU CHUKEeHUS K 2017 rogy 4MCIEHHOCTh
HAaCEJIEHUSI MOXKET COCTaBUTEL /86,1 ThIc.ueIoBeK.

DKCTparnosIus Ha OCHOBE cpeHero KorhdUuIimeHTa pocra:

- mporuos Ha 2015 rox V,,, =811x0,9969" = 808,48 ThIc.ue.
- mporHo3 Ha 2016 rox V,,, = 811x0,9969° = 805,98 ThIc.yel.

- nporuos Ha 2017 rox V., =811x0,9969° = 803,48 ThIC.uelI.
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[IporHo3 Ha OcHOBaHWMU CpemHero kKoddduimeHTa pocta TMOKaszal, YTO MPHU
YCJIOBUU COXPAHEHHUS BBISIBICHHON TEHAEHIMU CHUKEeHUS K 2017 rogy 4MCIE€HHOCTh
HaceJieHUsT MOkeT cocTaBuTh 803,48 ThIC.UEIOBEK.

DKCTpanoiasiuus Ha OCHOBE YpaBHEHUs (JIMHUM) MOJIMHOMHAIBHOIO TPEHAA:
- iporHo3 Ha 2015 rox V(t) = 904,58 — 7,6399 x12 — 0,1247 x12% = 794,49 ThIC.uel.
- mporHo3 Ha 2016 rox V/(t) = 904,58 — 7,6399 x 13— 0,1247 x13° = 784,19 ThIC.4ell.
- iporHo3 Ha 2017 rox V(t) = 904,58 — 7,6399 x 14 — 0,1247 x 14 = 77318 ThIc.4ell.
[IporHo3 Ha OCHOBaHUW YpaBHEHHUS MOJMHOMHUAJIBLHOTO TPEHJAa MOoKa3al, YTo MpH
YCIIOBUM COXPAHEHUsS BBISBIECHHON YCKOpPSIOLIEHCS TEHACHIMU CHUkeHus Kk 2017
roJly YHUCJICHHOCTh HACEJICHUS MOXXET cOCTaBuTh /73,18 Thic.uenoBeK. (CpeaHuit
IIPOTHO3).

OKCTpanojsius Ha OCHOBE ypaBHEHUS (JIMHUU) MPSIMOJMHEHHOTO TPEH/Ia,
MOJIY4Y€HHOTO YIIPOILIEHHBIM CIIOCOOOM:
- mporHo3 Ha 2015 rox V(t) =8530-9,14 x7 = 789,02 ThIc.4ell.
- iporHo3 Ha 2016 Tox V(t) =853,0-9,14 x9 = 770,74 ThIC.4ell.
- mporHo3 Ha 2017 rox V() =853,0-9,14 x11 = 752,46 ThIC.uel.

[IporHo3 Ha OCHOBaHMM YpaBHEHHUS MPSMOJMHEMHOTO TPEHJa IOKa3all, 4To
IpU YCJIOBUM COXPAHEHWsS BBISBIEHHOW TeHJAeHUMU cHuWxeHus k 2017 roxny
YUCJICHHOCTDh HACEJICHUSI MOYKET COCTaBUTh /52,46 ThIC.uemoBeK. (CpEIHUIA MPOTHO3).

[Tomy4yennsie TodeuHble MPOrHo3bl Ha 2017 rom Ha OCHOBAaHHWM YpaBHEHUU
(iuHUi) TpeHaa cieAyeT JOMOJHUTh MHTEPBAJIbHBIM MPOTHO30M TP YPOBHE
BepossiTHOcTU miporHo3a 0,95. [ns sToro omnpeaensieTcss BEIWYMHA CpPEIHEW U
penebHON OMOOK.

JIns1 mporHo3a no NoJIMHOMUAAIIBHOMY TPEHTY:

5,477
11
Jlns  ompeneneHusT TNpPENCIbHOW OIMMOKH —ompeaenseTcs Kod(phuiuueHT

=1,65 ThIC.uell.

- CpeAHsis OUIMOKa IIPOrHO3a K, =

KpaTHOCTH OIIMOKM 10 Tabmuiam pacnpeneicHus CrerogeHra (Tabm.71).

t sy (@v=n—k-=1). Ilpn BepostHocTH mnporno3a 0,95 («=005) wu wuucne
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creneHerd cBoooapl v=n—-k-1=11-1-1=9, k03QPHUIHEHT KpaTHOCTU OIIUOKU
=2,2622

COCTaBHUT 1t ,.:»

- IpeJiebHas omuoKa mporuo3a A, =1,65x2,2622 =3,7326 Teic.uen.
JInst mporHo3a no NpsAMOJMHEUHOMY TPEHY:

5,55°
11
- mpezenbHas omuoka nporaosa A, =1,67x2,2622 =37779 teic.4en.

- cpeaHsis OIINOKA IIPOTHO3a U, = =1,67 TBIC.4EIL.
y

IIpenensl umHTEpBanbHOTO mporHo3a Ha 2017 rog mo MOIMHOMHAIBHOMY
TPEHAY
- HIDKHUMN TIpeent (IECCUMUCTUYECKUNA TPOTHO3):

773,18 —3,7326 = 769,45 TBIC.UEN.
- BEpXHHUI mipesie (ONTUMUCTUYECKUI IPOTHO3):
773,18 + 3,7326 = 776,91 TBIC.UEI.

WHTepBanpHbIii NPOrHO3 IO NOJWHOMHUAIBHOMY TPEHAY IIOKa3aj, 4YTo C
BEpPOATHOCTHIO 0,95 MOKHO yTBEpKIaTh, YTO IPHU YCIOBUU COXPAHEHUS BBISABICHHON
YCKOPSIIOLIEHCS TEHJEHUMN CHUKEHUS Ha nepcrneKkTuBy, K 2017roay 4nMCIE€HHOCTh
HACEJIEHUSI MOKET COCTaBUTh OT 769,45 Thic.uenoBek 10 776,91 Thic.uenoBeK.

[Ipenensl nHTEPBAIBHOTO MPOrHo3a Ha 2017 rox mo NpsSAMOJIUHENHOMY TPEHILY
- HIDKHUMN Tipeent (IECCUMUCTUYECKUNA TPOTHO3):

752,46 —3,7779 = 748,68 ThIC.UET.
- BEpXHUH nipenesn (ONTUMUCTUYECKHUI POTHO3):
752,46 + 3,7779 = 756,24 ThIC.4E.

HNHTepBanbHBIi NPOTHO3 MO NPSIMOJMHEMHOMY TpPEHAY MOKa3al, 4YTO C
BEPOATHOCTHIO 0,95 MOKHO yTBEpKIaTh, UTO MPU YCIOBUU COXPAHEHHUS BBISBICHHOU
TEHJICHIIMW CHUKEHUS Ha MepcrekTuBy, K 2017 rogay YMCICHHOCTh HACENEHUS MOKET

coCTaBUTh OT /48,68 ThICc.uestoBek 10 756,24 ThIC.UETOBEK.
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8 CTATUCTUYECKUE MHAEKCHI

8.1 CYI]_[HOCTB U 3HAYCHHUC HMHACKCHOI0O MCTOAAa B CTATHUCTHYCCKOM aHAJIM3C

COIIMAJIBHO-3KOHOMMWYCCKHUX SIBIICHUI. BI/II[I)I 1 CBOMCTBA HNHICKCOB

OnuanM U3 BUJIOB 000ONIIAIOMIMX CTATHCTHYECKUX IOKA3aTeIeH, OTHOCIIIUXCS
K CJIO0XHBIM OTHOCHUTEJIBHBIM BEIWYHMHAM, SBISeTCI HHAEKC. CTaTHCTHYECKHE
WHJICKChl UCIIOJB3YIOTCS MPH aHAJM3€ MAaCCOBBIX OOIIECTBEHHBIX SBJICHUU IO
CJICAYIOIINM HaIPaBIICHUSIM:

1) 1151 cou3MepEHHs HEMOCPEICTBEHHO HECOM3MEPHMBIX SIBIICHUI;

2) I XapaKTePUCTUKH Pa3BUTHS N3YYaeMbIX SBJICHUH BO BPEMEHHU;

3) [ XapaKTePUCTUKHM U3MCHEHHS H3Y4aeMbIX SIBJICHHH B IPOCTPAHCTBE;

4) M1 XapaKTePUCTHKHU CTPYKTYPhI H3y4aeMOI'0 SIBJICHHS,

5) 4 OICHKH B3aWMOCBS3CH MEXKAY HW3YYaeMBIMU SBICHHUSAMH, IPH HX
(GYHKITMOHATIBLHOM 3aBUCUMOCTH;

6) 11 BBISBJICHUS CTEIICHU BIUSHUS ()aKTOPOB HAa M3MECHEHHUE CIIOKHOTO COIIMAIbHO-
SKOHOMHYECKOTO SIBJICHHS,

7) dnst cpaBHEHHS M3y4aeMOT0 SIBJISHUS C ONPEASICHHBIM ATaJIOHOM.

NHaekc B CTaTUCTHKE — DTO OTHOCHUTENIBLHBIM OO0OOINAIOIIMK IT0Ka3aTellb
CpPaBHCHHS JBYX CIIO)KHBIX SBJICHHM, COCTOSIIIMX M3 JJIEMEHTOB, KOTOpBHIE HE
MOAA0TCSI HEMOCPEICTBEHHOMY CYMMHUPOBAHMIO.

Hanpumep, nipu cpaBHeHu#n 00111€T0 00BbEeMa MPOU3BOJACTBA MPOIYKIIHHU JBYX
OPEANPUATHAN, OTHOCSIIUXCS K Pa3IMYHBIM OTPacisiM, B HATypPaJIbHOM BBIPAKCHUHU
CpaBHEHHE HEBO3MOXKHO, TaK KaK O0BEM pPa3HOPOAHBIX BUJIOB MPOAYKIIUH HE
MOJIJIACTCS HETIOCPEACTBEHHOMY CYMMHUPOBAHUIO B HATYPATIbHBIX U3MPHUTEISAX B CUITY
MX Pa3HOKAYECTBEHHOCTH M  HecomsMmepuMocTH. C  Ieapl0  COM3MEpPEHUs
Pa3HOKAYECTBCHHBIX BHUIOB MPOAYKIIMH, MPUBEICHUS WX B COMOCTABUMBIA BUI U

BIIOCJICACTBUHN — CPpaBHCHUA, UCIIOJIB3YIOTCA CTATUCTUYICCKUC NHACKCHI.



CraTucTHYECKUE WHIECKCHI

175

noapasacCiIArOTCA Ha BHUABI

KJIaCCU(UKAITMOHHBIM TprU3HaKaM (puc. 51).

CTaTUCTUYECKNE HHAEKCEI

/\

ITo xapakTepy n3y4aemoro siBJICHUS

>

ITo oxBaTy eAuMHUL U3y4aEMON COBOKYITHOCTH

/\

/\

HHJIEKCHI
00BEMHBIX
MoKa3aTejen —
XapaKTePU3YIOT
M3MEHEHHUE
obbeMa
MIPOU3BOJICTBA
IIPOJLYKIINH,
o0Bbema Mmpojax
TOBapOB,
YUCJIEHHOCTH
PabOTHHUKOB
OPEIIPUITHS |
TaK jajiee

HNHACKCHI
KayeCTBEHHBIX
mokasareinein  —
XapaKTEePU3YIOT
W3MEHEHHE IIEH
Ha TOBApBHI,
cebecTOuMMOCTH
IPOJYKIIUH,
HpOI/I?:BOIII/ITeJIBH
OCTH Tpyaa
pabOTHHKOB U
TaK Jajiee

WHUBUTyaJIbHbIC
WHJIEKCHI (YCIIOBHOE
obo3HaueHue — i) —
XapaKkTepU3yIOT
U3MEHCHHE
OTJEIIbHBIX CAUHHMIL
CTaTHUCTHYCCKOM
COBOKYITHOCTH;
SIBIISTFOTCS
pe3yiabTaToM
COOTHOUIEHUS JBYX
MokKazartelei,
OTHOCSIITUXCS K
OJIHOPOJIHOMY
00BEKTY;
ONpeACIISIOTCS
TOJIBKO 10
OTJEIIbHBIM
3JIeMEHTaM
CTaTUCTUYCCKOM
COBOKYITHOCTH

obmme  (CBOIHBIC)
UHJCKCHI (YCIOBHOE
obo3HaueHue — ) —
XapaKTePU3YIOT
00o01aronme
Pe3yJIbTAThI
COBMECTHOI'O
U3MEHEHUS BCEX
eMHUII,
oOpasyromux
CTaTHCTHYECKYIO
COBOKYITHOCTB;
SIBJISIFOTCS
pe3ysbTaToOM
COOTHOIIIEHHS
CJIOKHBIX
COI[UAJILHO-
9KOHOMHUYECKHX
SIBIICHUIA,
COCTOSIIHX u3
HETIOCPE/ICTBEHHO
HECOU3MEPUMBIX
9JIEMEHTOB;
OTpeeNsoTcs B
IeJaoM II0  BceH
Tpynmne d3JIeMEHTOB
CTaTHUCTHYCCKOU
COBOKYITHOCTH,
00 10 ee YacTh

Pucynoxk 51 — Bupl cTaTUCTUYECKUX MHIEKCOB

CraTtucTuueckue HHACKCHI O6J'Ia,[[aIOT clIeayromumMmn CBOMCTBAMM:

1.

IMPOU3BOAUTCA COCAMHCHUC B CAMHOC ICJIOC PASHOPOAHBIX COAWMHHUIL CTAaTUCTUYECKOM

CuHTETHYECKHE

COBOKYITHOCTH.

CBOMCTBa

- TOCPEACTBOM

WHJIEKCHOT'O

o CIEAYHOLIUM

METOda



176

2. AHanuTHYeCKHME CBOWCTBA - TIOCPEACTBOM HHIEKCHOTO METOoAa
MPOU3BOJIUTCS PA3TOKEHHE M3Yy4aeMOTO SIBJICHUSI HA COCTaBHBIE JJIEMEHTHI H
OIICHUBACTCS BIMSHHUE OT/ICJIbHBIX AJIEMEHTOB U (DAKTOPOB Ha €ro U3MECHECHHUE.

Jlns  pacuera  CTaTUCTUYECKOTO  HMHJEKCAa HEOOXOAMMO  TPOU3BECTH
COOTHOIIIEHHE JIBYX BEJIMYMH: YHCIUTEIb UHJACKCHOTO COOTHOIIEHHUS (CpaBHUBACMBII
MoKa3arellb) — 3TO TEKYIIUH (OTUETHBIN) YPOBEHb M3y4aeMOTO SIBJIICHHS (YCIOBHOE
obo3HaueHHe — 1); 3HAMEHATEh HHACKCHOTO COOTHOIICHHS (ITOKa3aTeihb, C KOTOPHIM
CpaBHUBAIOT) — 3TO 0a3a CpaBHEHHUSA, TO €CThb — Oa3UCHBIM YpPOBEHb H3Y4aeMOIO
sBiieHus (ycinoBHOe ob6o3HaueHne — 0). MHIEKCHOE COOTHOIICHHE MOYXKHO BBIPA3HTh

cieayronieit oomen popmyoit

. Cpasnusaemuiii noxazamenv — mexyuuu (omuemmnwiit yposens) (1
Cmamucmuueckuii undexc = —2 yupuit ( P )@ (123)

basza cpasnenus — 6asucnwiii yposens (0)

[Ipy TOCTPOEHUM WHIEKCHBIX COOTHOIIEHUN HCIOJIb3YETCSI CUCTEMA YCIOBHBIX
o0o3HaueHuM: ¢puzndyeckuii 00beM MPOU3BOJICTBA MPOAYKIIUH (ITPOJAXK TOBAPOB) — (;
[[eHa eAMHUIIBI TOBapa — P; CEOECTOUMOCTD €MHUIIBI MPOU3BEICHHON TPOIYKIIUN —
Z, TPYJOEMKOCTh IPOU3BOACTBA E€OUHHULIBI NPOAYKIMU — t; ypOKallHOCTH
CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp — Y; MOCEBHAs IUIOMIAAb CEIbCKOXO35IMCTBEHHBIX
KynbTyp — I1; uncneHnocTs paboTHUKOB — T U ipoune.

PesynbpTaT pacdyera WHIEKCHOTO COOTHOIICHUSI MOKET OBITh BBIPAKEH B
koadduimenTax win npoueHtax (%). Kpurepuem oneHkn WHACKcA ABIsSCTCS 1 wim
100%. Ecmu monydenHslid wHAeke Oombime 1 wmmm 100%, TO OH IOKa3bIBaeT
YBEIIMYEHUE H3y4yaeMoOro TOKazaTenass — TeKyllero (OT4YETHOr0) YPOBHS IO
CpaBHEHUIO ¢ 0a3ucHBIM ypoBHEM. Ecnu nomydennsiit uaaekc menbine 1 umm 100%,
TO OH MOKAa3bIBAET YMEHBIICHUE H3Y4aEMOIO MOKa3aTedsl TEKYHIEro (OTYETHOrO)
YpPOBHSI IO CpaBHEHUIO C Oa3uCHBIM YpOBHeM. Ha CKONBbKO yBETWYUWIICS WU
YMEHBIIWIICSI HM3Yy4aeMbIl [OKa3aTelb ONpEAENseTCs MyTEeM BbIYMTAHUA U3

MOJIy4YeHHOTO MHJIEKCa, BBIPAXKEHHOTO B MpoleHTax (%) cTa MpoLeHToB.
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8.2 CocraBHble 3J€MEHTHI, (OpPMBI M TMpaBuUia TMOCTPOEHUS OCHOBHBIX

CTaTUCTUYCCKHUX MHICKCOB

CocTaBHBIE 3JIEMEHTHI CTATUCTUYECKOTO UHIEKCA:

1. Uunekcupyemas BeTMYuHa.

2. CousmepuTenb (CTATUCTUYECKUN BEC).

NHnekcupyemas BelwuMHAa — OTO TOKa3aTeldb, HW3MEHEHHE KOTOPOTO
OTIpeJIeNSIETCs] ¢ TOMOIIBIO0 JAaHHOTO MHJEKCa (B MHIIEKCE LIEH — 3TO 1I€Ha, B MHJIEKCE
ce0ecTOMMOCTH — C€e0eCTOMMOCTh, B HHJIEKCE (U3MUECKOTO o0beMa — 00beM
MIPOU3BOJICTBA WM MPOJAXK U T.1.).

Cousmepurenb (CTaTUCTUYECKHM BEC) — 3TO COMHOXKHUTEIb HHJIEKCUPYEMOU
BEJIMYMHBI - TOKa3arellb, KOTOPBIA HCHOJIB3YETCS JJIsl MPUBEICHUSI PA3HOPOHBIX
AJIEMEHTOB CTATUCTUYECKOW COBOKYITHOCTH B COMOCTABUMBINA B,

NHnuBuyallbHbI HHJIEKC COCTOUT TOJIBKO M3 OJIHOTO JJEMEHTa —
HHJEeKCupyeMon BenunuHbl. OO1IMil (CBOJIHBIN) UHACKC COCTOUT U3 JIBYX JIEMEHTOB
— UHJIEKCUPYEMOU BETUYMHBI U COM3MEpUTeN. B unciauTene u 3HaMeHaresne o0Iiero
(CBOAHOTO) WHJAEKCAa HAXOMASITCS TPOU3BEICHUS HHACKCUPYEMOW BEIUYUHBI U
COM3MEPHUTEIIS], KOTOPBIE OTPAKAKOT ONPEACIICHHBIE SJKOHOMUYECKHE KAaTETOPHH.

CousMeputenb NOPUMEHSETCS MJIA TMEpPeXoJa OT HATypaJbHbIX €IMHUIL
U3MEPEHUS PA3HOPOJHBIX DJIEMEHTOB M3y4aeMOTO SBJICHUS K OOIIMM JJii HUX
COMOCTAaBUMBIM €IMHUIIAM H3MEpPEeHHUsl (Hampumep, [JIs HUCYHCICHUS CBOJIHBIX
(oOIMXx) HMHAEKCOB HEOOXOIMMO TMPUBECTH COCTaBHBIE HJIEMEHTHl H3y4aeMOro
SBJICHUSI B COMOCTaBUMBIM BuA. J[JIs OLIEHKM HW3MEHEHHS o0beMa MPOU3BOJCTBA
Pa3HOPOHON MPOAYKIIMU B ABYX CPaBHHUBAEMBIX MepHojax (JI10O Mo ABYM pa3HBIM
NpEeANPUSTUSIM, PETHOHAM, CTpaHaM) HEOOXOIUMO MJis MPUBEICHUS B OJHOPOIHBIM
BHJI B KAUE€CTBE COU3MEPUTENSI IPUHATH OJIMHAKOBBIC LIEHBI. J{JI1 OLIEHKH W3MEHEHUS
YPOBHSI IIeH B II€JIOM Ha BCE Pa3HOPOJHBIC MPOJAHHBIE TOBAPHI HEOOXOIUMO IS
MPUBEICHUS HMX B COMOCTABUMBIA BHUJ, MPUHITH B KA4ECTBE COUZMEPUTEIIS

OJIMHAKOBBIN 00hEM IIPOJIaXK ITUX TOBAPOB.
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B kadectBe cousmepuTens HMHAECKCHPYEMbIX BEJIMYMH  HCIOJB3YIOTCA
MOKa3aTeld, KOTOphIE TECHO B3aMMOCBSI3aHbI C TIOKa3aTelleM WHACKCUPYEeMO
BEJIMYMHBI, 4YTOOBI B pe3yslbTaTe€ HX MPOU3BEIACHUS IMOJIYyYaJUCh OTACIbHBIC
HKOHOMHYECKHUE KaTeropuu (ToBapooOOPOT, IPOU3BOACTBEHHBIE 3aTPATHI U MIp.).

B 3aBucuMocTM OT BHMJAa HHJIEKCAa HCIOJB3YIOTCS JBa BapUaHTa
COU3MEPUTEINEH: 1) B wWHAEKcax OOBEMHBIX [OKa3aTelie COU3MEPUTEIH
(UKCUPYIOTCS, KaK MpaBmiio, Ha 0Aa3MCHOM YpPOBHE; 2) B MHJEKCAX Ka4eCTBEHHBIX
noka3zaresel COu3MepUTENN PUKCUPYIOTCS, KaK MPaBUiIO, HA OTYETHOM YPOBHE.

Cratuctuueckue oOmme (CBOAHBIC) HWHACKCH MNPUHUMAIOT TPU (QOPMBL
arperaTHyto Gopmy; Gopmy cpenHero apupMeTudeckoro uHaekca; GopMy CpeaHero
rapMOHMYECKOTO MHJIEKCA.

ArperatHas (popma sBIsieTCS OCHOBHOM (pOopMOi 0O1IMX (CBOJAHBIX) HHIEKCOB.

OCHOBHBIE CTATUCTUYECKHE UHJEKChI B arperaTHoi ¢opMme:

1) MHAMBU Y aTbHBINA HHICKC (PU3UUECKOTO 00beMa

. q
i = 124
T (124)

rae  (; — 00beM MPOU3BOJCTBA MPOAYKIIMHU (TIPOJaK TOBAPOB) OTYETHOTO MEPUO/A;
Jo - 00BEM MPOM3BOJICTBA MPOAYKIIHH (IIPOJIa’K TOBAPOB) OA3UCHOTO MEPHOJIA;

2) MHIWBHUIYaJIbHBIM MHICKC IICHBI €AMHUIIBI TOBapa

i :%, (125)
0

riae  pi1— lEHa eIUHUIIBI TOBapa OTYETHOTO MEePUO/a;
Po — II€Ha EIMHUIIBI TOBapa 0a3UCHOTO MepUoa.

3) oOmuit (CBOAHBIN) HHIACKC (U3HYECKOTO 00beMa

29, P,
| ==2r0 (126)
T 24y P
4) oOuuii (CBOAHBIN) MHICKC 1IEH
20, P,
| === (127)
2P,

®dopma cpeaHero apuPpMeETHUEeCKOro HHJEKCA SBISETCS MPOU3BOJHOM OT

arperaTHoil (popmbl uHIEKCa Puznyeckoro oobema. Mcnomns3yercs popma cpemnero
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apu(MeTnyecKoro MHAEKCa B TOM Cly4yae, KOrja OTCYTCTByeT HHpopmamms 00
o0beMe MPOU3BOJCTBA MPOMYKIMU 32 OTUETHBIM NEPUOA, a HMEETCS TOJBKO
uHpopMalusi 00 o00beMe€ MPOU3BOACTBA MPOAYKUMM Oa3uCHOro mepuojia u
WHAMBUIYyAIbHOM HHIEKce (usmueckoro odovema. Ilpu sTom usmueckuii o6beM
IPOU3BOJCTBA MPOAYKIIMM OTYETHOI'O MEPHOJIa BBIPAXKAETCS U3 WHIUBUAYAIbHOIO

HHJeKca (U3NIECKoro oobeMa

i, = (128)
qo
ql = iq X qO ' (129)

B pesynbTate mosyueHHOE BbIpaK€HHE OOBEMa MPOU3BOJACTBA MPOAYKLIHU
MOJICTABIISIETCSI B arperatHyro (opmy oOmiero (CBOJAHOIO) MHAEKCA (PU3NYECKOTO

o0BeEMa

| = 2P _ Ziy0o P
Y Z0p  Zdy Py

(130)

[lonyyennast opmyisia npeacTaBisieT cOOOW CPEIHIO apU(PMETUUYECKYIO M3
UHAMBUIYAJIbHBIX HHJEKCOB (U3UYECKOTO O00BbEMa, B3BEUICHHYIO IO CTOMMOCTH
npoAykuuu OasucHoro mepuoga. WHTepmperanusi CBOAHOTO HHAEKca B (Gopme
cpenHero apudMETHYeCKOro Takas kK€, KaKk M WHTEepIpeTanrs CBOIHOTO HHIEKCa
busndeckoro oobema B arperaTHoit popme.

dopma cpeaHero TapMOHHUYECKOTO WHIEKCA SIBISIETCS MPOU3BOJHON OT
arperatHoil Gpopmbl nHAeKkca 1eH. Mcnonb3yercs Gopma cpeHero rapMOHUYECKOTO
MHJIEKCa B TOM Ciyd4ae, KOrja OTCyTCTByeT MH(OpMalMs O LieHE €IMHMIIBI TOBapa
0a3MCHOTO MepHoja, a UMEETCs TOIbKO MHQOpPMAIHS O IIEHE OTUYETHOTO Mepruoa 1
WHAMBUIYAJIbHBIX HHAEKcax wLeH. I[lpu sToM 1eHa eauHMIBI TOBapa Oa3MCHOTO

Nneproga BeIpaXacTCAa U3 MHANBUAYAJIbHOI'O MHACKCA ILICH

=P (131)

S X
.Y (132)
p
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B pe3ynbrare mojgydyeHHOE BBIPAKEHUE LEHbl €JUHULBI TOBapa Oa3UCHOTO
nepuoa MoACTABISAETCS B arperaTuyo gopmy oo1ero (CBOJHOT0) HHACKCA LIEH

Ip — qupl — qu pl . (133)
0P, 3P

Iy

WuTepnpeTanusi CBOJIHOTO UHACKCA B (popMe cpeHero rapMOHMUYECKOTO TaKast

KC, KaK U HHTCPIIPCTAlUA CBOJHOTO MHJACKCA ILICH B aneFaTHOﬁ (I)opMe.

8.3 B3aumocBs3b HHIEKCOB

NHpgekcbl B CTaTUCTHKE B3aMMOCBSI3aHBI MEXay co0oil. B3auMocsssb
WHJICKCOB MIPOSIBIISIETCS B TPEX BapUaHTaX:

1. B3auMoCBsI3b IEMHBIX U Oa3UCHBIX HHJIEKCOB.

2. B3auMocCBs3b MHACKCOB IEPEMEHHOTO ¥ (PUKCUPOBAHHOTO COCTaBA.

3. B3auMOCBsI3b OCHOBHBIX SJKOHOMUYECKHX WHJICKCOB.

B3auMocBs3b 11eMHBIX U 0a3UCHBIX WHICKCOB HCIOJIB3YETCS MPU U3YYCHUH
CJIOKHBIX COIIMATbHO-DKOHOMUYECKUX SIBJIECHUW, KOTJa IMPOU3BOJIUTCS CPABHECHUE
Oosee yeM 3a nBa mnepuoaa. WHAEKCH pacCUMTHIBAIOTCS B JBYX BapUaHTax
(aHAJIOTMYHO HEMHBIM M Oa3UCHBIM IMOKa3aTeJIIM TUHAMHMKH). 1) 0a3uCHbIe WHICKCHI
— Ha TOCTOSIHHOM 0a3e CpaBHEHMS; 2) IENMHbIE MHACKCHl — Ha TMEpeMEHHON Oa3ze
cpaBHeHMs. [103TOMY B3aMMOCBSA3b LIETHBIX W 0A3UCHBIX MHJIEKCOB MPOSBIISICTCS B
JIBYX BapUaHTAaX:

1) npousBeneHUE IEMHBIX WHAWBUAYAIBHBIX HHJIECKCOB PpaBHO O0a3MCHOMY

VHJIEKCY TMOCIJIETHETO YPOBHS

bop X g0 Xy Xlg g Xy =g (134)

2) IpOM3BEICHUE IIEMTHBIX CBOJHBIX MHICKCOB C MOCTOSHHBIMHU BECAMU PABHO
0a3MCHOMY CBOJHOMY MHJIEKCY IIOCIEAHETO YPOBHS

PYR FYPS 3 UIPeq YIS 3 UMl M (135)
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B3auMoCBsSI3b  MHIIEKCOB  TMEPEMEHHOT0 W (PUKCHPOBAHHOTO  COCTaBa
WCMOJIB3YETCSI NIPU U3YUYECHUU CIIOKHBIX COLMAIBHO-DKOHOMUYECKUX SIBJICHUW IPH
OIICHKE CTEIMEeHW BJMSHHUS Ha W3MEHEHHE H3y4aeMOro IIOKazaTesid HE TOJIBKO
3HAYECHUN HHACKCUPYEMOM BEIWYHUHBI, HO WU cousMmepurens. [lo3Tomy WHIEKCHI
pacCcUMTHIBAIOTCS B JIByX BapuaHTax: 1) uWHIAEKCH (UKCHPOBAHHOIO COCTaBa
(MHAEKCHI C MOCTOSSHHBIMM BECaMHM); 2) WHJIEKCHI TIEPEMEHHOI0 cocTaBa (MHIEKCHI C
NEPEMEHHBIMH BECAMHU).

HNHnexkchl GUKCUpOBaAaHHOTO COCTaBa (MHIEKCHI C TTOCTOSIHHBIMU BECAMH) — 3TO
WHJICKCHl B UYHCIUTENEC W 3HAMEHATENIe KOTOPBIX COM3MEpPUTENh (UKCHUPYETCS Ha
YPOBHE OJHOTO M TOro e nepuona. lIpm 3ToM wuHIOEkcHpyemass BEIWYMHA
W3MEHAETCS, a COU3MEPHUTENb OCTAeTCd HEU3MEHHbIM. Hampumep, HHAEKC IEH

(bMKCHUpPOBAHHOI'O COCTaBa

I _ qu pl
P T - (136)
20, Py

WHIekcsl MEepeMEHHOro cocTaBa (MHICKCHI C MEPEMEHHBIMH BECaMh) — 3TO
HHACKCBI B YHCIHUTCIC W 3HAMCHATCJIC KOTOPBIX H3MCHACTCA HC TOJIBKO
HHACKCHPpYCMAsd BCIIMYKMHA, HO M COU3MCPUTCIIb. I/IHIIGKCBI IICPCMCHHOI'O COCTaBa
ABIIAOTCA COOTHOIIICHUCM CpC}IHI/IX ypOBHCfI I/IByqaeMoro ABJICHUA U XapaKTepI/ISy}OT
06H1€e HU3MCHCHHUC H3YYaCMOI'O0 IIOKa3aTCiIA B PE3YJIbTATC HU3MCHCHHA OBYX

(GakTOpOB: MHAMBUIAYAIbHBIX 3HAYEHUN WHACKCUPYEMOW BEJIUYMHBI U CTPYKTYpbI

COBOKYMHOCTHU (cousmepuTens). Hanpumep, HHIIEKC 1IEH MEPEMEHHOI0 COCTaBa

l_ :&: X0, Py +Zqopo .
b, Zq 2q,

(137)

B3auMocBA3b  HMHIEKCOB  (DMKCUPOBAHHOTO M  TIEPEMEHHOrO0  COCTaBa
IPOSIBIISIETCS.  CIACAYIOIIMM O00pa3soM — MHJEKC IEPEMEHHOIO COCTaBa paBEH

IMPONU3BCACHHUIO MHIACKCA (1)I/IKCI/IpOBaHHOFO COCTaBa U UHACKCA CTPYKTYPbI

Inepememwzo@ip) = Iqbukcupois’ameo cocmaea prl( I cmp) ) (138)

X0, P1 . 20, Py _Xp,g % (qu Po - 20, Py ). (139)

20, 20,  Zpd  2q 20,
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B3auMOCBsI3pb OCHOBHBIX 3KOHOMHYECKHX HWHAEKCOB HCIIOJIB3YETCS MPHU
W3YYCHUU W3MEHEHHWH  B3aWMOCBSI3aHHBIX  MEXKIYy CO0OM  SKOHOMHUYECKHX
nokazareneid. IlodToMy B3aMMOCBS3b OCHOBHBIX JKOHOMHYECKHX HMHJIECKCOB
MPOSIBJISIETCSI HAa OCHOBAaHMM B3aUMOCBSI3M OTPAXKAEMBIX MMH 3KOHOMHYECKHX
MoKa3aTeJieH:

1) ToBapoOOOPOT SIBJIIECTCS MPOM3BEACHUEM IICHBI €AMHMIIBI Ka)KI0r0 TOBapa 1
o0BeMa MpoAaXk KaKIOTO BUAA TOBapa. B3amMOCBSA3h MHIEKCOB IIeH, (PU3HUECKOTO

o0BeMa MpoJIaxk U TOBAPOOOOPOTa MPOSBIISIETCS CICAYIONINM 00pa3omM

Imoeap0060pma(|qp) = IueH(I p) x Id)u3ut{ec;<oa)o6‘be/wanpodaofc(Iq) ) (140)

Ip,y _ Zoupy T,
ZPody  Z0,Py  ZdoPo

(141)

2) TPOM3BOACTBCHHBIC 3aTPAThl SIBJIIOTCS IPOU3BEIACHUEM CEOECTOMMOCTH
CAUHULIBI TMPOAYKIUA U O00bEMa MPOU3ZBOACTBA KAXKIOIO BHUIA MNPOTYKIIHH.
Bzaumocss3b WHJICKCOB ce0eCcTONMOCTH, oO0BeMa IIPOU3BOJICTBA u

IIPOU3BOCTBEHHBIX 3aTPAT MPOSABIAETCS CIEAYIOLIUM 00pa3oM

I’lpOu380()C}’B€HHle 3ampam( I qZ = ce6ecmou/wocmu ( I ) X I d)u3u%c1<om obvema npou3600cma ( I ) (142)

M%ZMA mzf////

X700, Z0,Z, ZOoZy

(143)

3) B3aMMOCBSI3b HHAEKCOB TPYAOEMKOCTH EOUHHIBI MPOAYKIHH, 00bema
MPOU3BOACTBA NMPOAYKIINHU U 3aTpaT TpyAa

sampam mpy()a( I qt) mpy()()azmcoanu ( I ) ¢u3uqecma) 06vemManpouseoo0cma ( I ) (144)

NN

240, 2qh « qu
= : 145
z“thO quto z:thO ( )

4) B3aMMOCBSI3b HHJCKCOB BaJlOBOro cOOpa, IIOCEBHBIX ILIOIIAJCH W

YPOKalHOCTH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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I@aﬂoeozocﬁopa( I YH) = Iypoofcaﬁnocnu ( I y) X Inocesﬁbzmzzomec)zi( I H) ' (146)

SV, I, Y, IV,
SV, XY, IV,

(147)

5) B3auMOCBsI3b HHICKCOB (DOHNIA OILIATHI TPYAQ, CpEAHEH 3apabOTHOM IIaThI

OAHOTI'O pa60THHKa N YN CICHHOCTH pa60THI/IKOB

Id)owaonﬂambzmpyda( I T3) = Icpedneﬁ 3apa6oml—mfnﬂambz( I 3) X IHMC/Z@HI—IOCWIM pa6omHul<06( I T) ’ (148)

237, XT3, XT3, .
3,7, 3T,3, 2T,3,’

(149)

6) u apyrue.

8.4 ITocTpoeHne OCHOBHBIX 3KOHOMHYECKHX WHIIEKCOB

OcCHOBHbIE HSKOHOMHUYECKHE HWHJIEKChl OTPakalOT M3MEHEHUE OCHOBHBIX
DKOHOMUYECKUX  sIBIEHUH  (TOBapooOOpOTa,  MPOM3BOJCTBEHHBIX  3aTpart,
IPOU3BOAUTENLHOCTH TpyAa U T.1.).

Nupekcsl ToBapooOOpoTa, EH M (PU3NYECKOro 00beMa MPOAAXK BKIHOYAOT
CJICAYIOLIYIO0 CUCTEMY MHJIEKCOB.

WuauBuayanbHble HHIEKCHI IIEH €IUHULBI TOBapa
_ P

Po

I/IHI[HBHI[yaJILHBIfI HHJCKC ICH IMOKa3bIBACT, Ha CKOJIbBKO IMPOLCHTOB WJIU BO

p

(150)

CKOJIBKO Pa3 yBEJIMYMIIACH, TUOO YMEHBITWIACH I[€HA KaXJIOTO TOBapa B OTYETHOM
TIEPHO/IC TI0 CPABHEHHUIO C OA3HUCHBIM.

NunuBuayanbHbie HHACKCH (U3nyeckoro oobeMa npojiax eIMHUIIBI TOBapa

. Q
g =—. 151
! Jo (151)
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WuauBuayanbHbli MHAEGKC (U3WYECKOr0 O0beMa MpoJaxk IOKa3blBaeT, Ha
CKOJIBKO TPOILIEHTOB WJIM BO CKOJIBKO pa3 yBEJIWYWICA, JTUOO YMEHBIIMICS 00beM
IPOJIaX KaKJ0ro BUa TOBapa B OTUETHOM IEPUOJIE 110 CPABHEHHUIO C Oa3UCHBIM.

OO01uii (CBOIHBIN) MHAEKC TOBApooOOpoTa

_ 2P

= . 152
2P,y (152)

ap

OO0mmit HHAEKC TOBapooOOPOTa MOKA3hIBAET, HA CKOJBKO MPOIIEHTOB WA BO
CKOJIBKO Pa3 YBEIHUYWICS, THO0 YMEHBINWICS OOIIUI 00BeM TOBApOOOOpOTa IO BCE
IpyIIe TOBAPOB B OTYETHOM IEPUOJIC TIO CPABHEHHIO ¢ Oa3UCHBIM.

OO0t (CBOIHBIN ) MHACKC IIEH

I _ qu pl
e (153)
20, P,
OO0uuit (CBOAHBIN) MHIEKC IIEH MOKa3bIBACT, Ha CKOJBKO MPOIEHTOB WJIM BO
CKOJIBKO pa3 yBEJIWYUJIUCH, JTUOO YMEHBIIWIUCH IICHBI B II€JIOM Ha BCIO TPYIIy
TOBApPOB B OTYETHOM IEPHUOJIE TIO CPABHEHUIO C OA3UCHBIM.

OO6muruit (CBOJHBIN) MHAEKC PU3HMUECKOTO 00bEMa MPOIAK

1, =P (154)
20, Py

OO6uuit (cBOoAHBINA) MHACKC (U3HMYECKOro oObeMa MpOoJaX IOKa3bIBaeT, Ha
CKOJIBKO TIPOILIEHTOB WJIM BO CKOJIBKO pa3 yBEIUYMINCH, TUOO YMEHBIIUIUCH 00HEMBI
MPOJIaXX B IIEJIOM IO BCEW TPYyMIE TOBAPOB B OTYETHOM IEPHOJEC IO CPABHECHUIO C
0a3UCHBIM.

Ha ocHOBaHMM WCXOAHBIX WMHACKCHBIX COOTHOIICHUH  OIPEACIISIOTCS
aOCOJIFOTHBIE M3MEHEHHSI TOBapOOOOpOTa BCETO, U B TOM YHUCJE 3a CUET BIIUSHUS
(bakTOpOB - U3MEHEHUS 11eH U (U3UUECKOT0 00BheMa POJaK.

Ha ocHoBanuu oOuiero wHaekca TOBapooOOpOTa ONpeesseTcsl adCOIIOTHOE

M3MEHEHHE TOBapooOOpoTa

Agp = qu P, — ZQO Po- (155)
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AOGCOTIOTHOE N3MEHEHHUE MOKA3hIBAET, HA CKOJBKO €AMHMII YBEITUUHIACH THOO
YMEHbBIINJIACh BBIPYYKa OT Mpojax (TOBapooOOPOT) B IIEJIOM MO BCEW TIpymre
TOBapOB B OTYETHOM IEPUOE 10 CPABHEHUIO C 0a3UCHBIM.
Ha ocHoBanum 0o0miero MHAEKCa IEH ONpeAessseTcsl adCONIOTHOE W3MEHEHUE
TOBapooOOpOTa 3a CUET U3MEHEHMUS LIEH HA TOBAPHI
Agp(p) =Za, p, —Za, Py - (156)
AOGCOTIOTHOE N3MEHEHHUE MOKA3hIBAET, HA CKOJBKO €UHUI] YBEINYMIACH JINOO
YMEHbIINIACh BBIPYYKa OT Mpojax (TOBapooOOPOT) B LEJIOM IO BCEW TIpymIe
TOBapOB B OTYETHOM IEPHOJIC MO CPABHEHHIO ¢ OA3UCHBIM 32 CUET U3MEHEHUS LIEHBI
TOBApOB.
Ha ocHoBanum o01iero nuaekca Gu3nyeckoro oobema mpojax ONpeaeseTcs
M3MEHEHHE TOBAPOOOOPOTA 33 CUET U3MEHEHUS 00beMa NPOAak TOBAPOB
Agp(q) = 20, Py — 20 P - (157)
AOGCOIIIOTHOE U3MEHEHHE MTOKA3bIBAET, HA CKOJIBKO €IMHMI] YBEIUYMIACH JIUOO
yYMEHbIINIACh BBIpPYYKa OT MpoJax (TOBapooOOpOT) B OTYETHOM MEPUOAE IO
CpPaBHEHHIO ¢ 0a3uUCHBIM 3a CYET WM3MEHEHHs oObeMa MpPOAaX B LEJIOM IO Bcel
rpyIIie TOBAPOB.

B3anMocBs36 HHAEKCOB
qu:lpx'a- (158)
B3anMocBs3b a0COJIIOTHBIX U3MEHEHUM

Adp = Agp(p) +Adp(q) (159)
[Tpumep pacyeTa BBINNIE TPEICTaBICHHBIX WHACKCOB TOBapooOOpOTa, IIEH U
¢duznyeckoro obbemMa MPOJaX MNPEACTABICH HAa OCHOBAHWHU YCJIOBHBIX HMCXOJHBIX
JIAHHBIX O peaju3auy npoaykiuu (tadi. 39).
WMuauBuayaibHbIC HHICKCHI TICH:
- ToBap A i = p1/po = 24/22 = 1,0909;
- ToBap b iy = p1/po = 28/30 = 0,9333;
- ToBap B iz = p1/po = 35/40 = 0,8750.
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Pacuer IMOoKa3aJi, 4TO0 B OTYCTHOM IICPHUOAC 110 CPABHCHHUIO C 0a3UCHBIM Iepruoaom

1eHa Ha toBap A yBenuuwiach Ha 9,09%, Ha ToBap b - cHu3unace Ha 6,67%, Ha

ToBap B - cauzunace Ha 12,5%.

Tabmuma 39

I/ICXOI[HI)IG YCJIOBHBIC JAHHBIC IJI1 paCcu€Ta HHACKCOB

Hanmenon bazucHblil nepuon OTyeTHBIN TepUo Cyma ToBapoobopoTa, pyosei
aHue [ena 3a 1 Ob6beM Hena3za 1 O6beM bazucueiit | OtuerHsiii | YcnoB
TOBapa eAVHMILY, | TPOAAX, | CAUHHULY, | TPOJAK, MepHOJ nepuos HBIi

pyoueit €IMHHULL pyoueit €IMHHULL

Po Jo P1 ofl JoPo JiP1 J1Po

A 22 35 24 25 770 600 550

b 30 20 28 30 600 840 900
B 40 50 35 40 2000 1400 1600
Uroro - - - - 3370 2840 3050

WuauBrayanbHbIC HHACKCH (PU3NIECKOT0 0ObeMa MPOIaK:
- ToBap A iy = Q1/Qo = 25/35 =0,7143,;
- toBap b iy = q1/qp =30/20 =1,5;
- toBap B iz = q1/qo =40/50 =0,8.

Pacuer IIoKa3aJl, YTO B OTUCTHOM IICPUOAC 11O CPABHCHUIO C 0a3nUCHBIM IIepuoaom

¢usnueckuii o0beM mnpoaaxxk ToBapa A ymenbmwics Ha 28,57%, toBapa b -

yBenmuuics Ha 50%, ToBapa B - cauzniica va 20%.

OO0uumit WHIEKC
[ 2 Xp 2840 g0
? 2q,p, 3050

ICH

IIOCTOSAHHOI'O

(pukcupoBaHHOTO)

CcOoCTaBa

Pacuer IIOKa3alJl, 4YTO LCHbI B ICJIOM Ha BCHO I'PYIIITY TOBAPOB B OTYCTHOM IICPHUOAC

M0 CPaBHEHUIO ¢ OA3UCHBIM MIEPUOJIOM CHU3UIUCH Ha 6,89 %.

OO6mwmii uHIEKC PU3MIECKOr0 00beMa Ipojax 1, =

2q,py _

3050

>q,p, 3370

=0,9050.

Pacuer IMoKasall, YTO B OTUCTHOM IICPHUOALC 110 CPABHCHHUIO C 0a3HCHBIM NnepuoaomMm

00BeM TPOJIaX BCEH TPYMIBI TOBAPOB YMEHbIIUIICS Ha 9,5 %.

OO6mmit naekc ToBapoobopota /

_ 2q,p, 2840

” ¥q,p, 3370

=0,8427 .
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Pacuer nokasai, 4ro o0mas cymMmma TOBapooOopoTa (BBIPYYKH OT MPOJAXK) IO
JAHHOUW TPYIIE TOBAPOB B OTYCTHOM IIEPHOJIEC 10 CPABHCHHIO C OA3UCHBIM MIEPHOIOM
yMeHbImiIach Ha 15,73 %.
AOGCOIIIOTHOE M3MEHEHUE TOBap00OOPOTa (BBEIPYUKH OT peaTu3aIliig)
Agp =Zq,p, —Zq,p, = 2840 —3370 = -530 pyoOureii;
- B TOM YHCJIC 32 CYCT H3MCHCHHSI IICH

Agp(p) = Zq,p, —2q, p, = 2840 —3050 = —210 pyOaeii;

- B TOM YHCJIE 32 CUET U3MEHEHUS (PU3MUECKOT0 00BbeMa POJaxK
Agp(q) =2q,p, —2q,p, = 3050 — 3370 = 320 pyOeii.
B3anMocBsS3b HHIEKCOB

l,p =1, x1,=0,8427 = 0,9311 * 0,9050.

B3aumocBsi3b aOCOJIIOTHBIX U3MEHEHUI
Agp = Agp(p) + Agp(q) = -530 = -210 + (-320).
Pacuer mokazan, 4To BBIpyYKa OT pealM3ali JaHHOW TPYMIbl TOBAPOB
(TOBapoOOOpPOT) B OTYETHOM IMEPUOAE MO CPABHEHUIO C Oa3UCHBIM MEPUOIOM
yMmeHbImIach Ha 530 py0uieid, B TOM 4Kciie CHUXKEHHUE 1IeH MIPUBEIIO0 K YMEHbIIICHHUIO
BbIpyuku Ha 210 pyOreit, a cHWKeHHE 00beMa MPOJaX MPHUBEIO K YMEHBIIECHUIO
BBIPYUKHU OT peanuzauuu Ha 320 pyOneit
NHnekchl Mpou3BOJICTBEHHBIX 3aTPaT, CE0ECTOMMOCTH U (pru3nyeckoro oobeMa
MIPOU3BOJICTBA BKITFOUAIOT CIEAYIONIYIO CUCTEMY UHICKCOB.
NHauBuTyanbHBIC HHIAEKCH CEOCCTOMMOCTH €UHUIIBI PO TYKITHH
i, =2

,=-L
Zy

(160)

NHnuBuayanbHBIA ~ MHAEKC CEOSCTOMMOCTH  IIOKa3bIBaeT, Ha  CKOJIBKO
MPOIICHTOB WJIM BO CKOJIBKO pa3 yBEIWYWJIACh, JTUOO YMEHBIIMIACH CEOECTOMMOCTh
KQKJIOTO BUJA MPOAYKIIMU B OTYETHOM TIEPHOJIE TI0O CPABHEHUIO C 0a3UCHBIM;

NunuBuayanbHble UHACKCH (U3UYECKOr0 00BbeMa IMPOU3BOJACTBA EIWHMUIIBI

IIPONYKIUU
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%
Oo

I/IHI[HBI/I,ZIyaJIBHBIﬁ HHACKC (1)I/ISI/III€CKOFO o0BeMa IMPOU3BOACTBA ITOKA3bIBACT,

Iy (161)

Ha CKOJIBKO MPOIICHTOB WJIM BO CKOJIBKO pa3 YBETUYIIICS, JTUO0 YMEHBIIHICS 00bEeM
MIPOM3BOJICTBA KaXKJOT0 BHJIA MPOIAYKIIMH B OTYETHOM IEPHUOAC IO CPABHCHHIO C
Oa3UCHBIM.

OO01uii (CBOJHBIN) HHIEKC MPOU3BOJICTBEHHBIX 3aTpaT

_ z:Zlql

= . 162
z:ZOqO ( )

qz

OOmmii HMHIEKC TNPOU3BOJICTBEHHBIX 3aTpaT IOKa3blBA€T, Ha CKOJIBKO
IPOLEHTOB MJIM BO CKOJIBKO Pa3 yBEJIWYWIACh, MO0 YMEHBIIMJIACh 00IIas CymMMa
3aTpar Ha NPOU3BOJACTBO BCEW TPYNNbl NPOAYKIHH B OTYETHOM IIEPUOAE IO
CPaBHEHHUIO C Oa3UCHBIM.

OOGmuii (CBOJHBIN) HHACKC CE0ECTOUMOCTH

| = %4 (163)
20,7,

OOmuit  (CBOJAHBINM) HWHIAEGKC Ce0EeCTOMMOCTH IIOKa3bIBaeT, Ha CKOJIBKO
MPOIICHTOB WJIM BO CKOJIBKO pa3 YBEJIMYMWIACH, TMO0 YMEHBIINUIACh CE0€CTOMMOCTD B
IIEJIOM BCEH IPyMIIbl MPOAYKIIMA B OTYETHOM IEPUO/IC TT0 CPABHEHHIO ¢ OA3HCHBIM.

OOGmuuit (CBOAHBIN) UHACKC PU3NMUECKOTO 00beMa TPOU3BOICTBA

| zquzo
TEz,

(164)
OO6muii (cBOAHBIN) MHACKC (GU3UIECKOr0 00beMa MPOU3BOJICTBA MTOKA3HIBACT,
Ha CKOJIBKO MPOIICHTOB WJIM BO CKOJIBKO pa3 YBEIUYIIICS, TUO0 YMEHBIIHICS 00bEeM
MIPOM3BOJICTBA B IIEJIOM II0 BCEH TPYIIE MPOAYKIMH B OTYETHOM IIEPUOAC IIO
CPaBHEHHIO ¢ OA3HCHBIM.
Ha ocHOBaHMM WCXOAHBIX WMHACKCHBIX COOTHOIICHWH  OIPEACIISTIOTCS
a0COJIFOTHBIC M3MEHCHHMS IMPOM3BOJACTBEHHBIX 3aTpaT BCEro, ¥ B TOM YHCIIC 3a CYET

BIIMSAHUA (i)aKTOpOBZ W3MEHEHHUS ce0EeCTONMMOCTH CAWHUILI MPOAYKIIUHU U U3MCHCHUSA

busznyecKoro oobema Mporu3BOJICTBA.
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Ha ocHoBanum o61iero nHaeKca Npou3BOICTBEHHBIX 3aTpaT OMPEAeNaeTcs uX

a0COJIIOTHOE U3MEHEHHE
AQz = 20,2, — 20, Z,. (165)

AOCOIIOTHOE U3MEHEHHUE TTOKA3bIBAET, HA CKOJIBKO €IMHUL] YBEINYMWINCH JTUOO
YMEHBIIWINCh 3aTpaThl Ha MPOHM3BOACTBO BCEH TPYMHMBbl MPOAYKIHMH B OTYECTHOM
HEPUO/IE 110 CPABHEHUIO C 0a3UCHBIM.

Ha ocHoBaHum o0miero uHjaekca ce0eCTOMMOCTH ONpEAesaeTcss aOCOITHOE
U3MEHEHHUE MPOU3BOJICTBEHHBIX 3aTpaT 3a CYET U3MEHEHUS Ce0ECTOMMOCTU €TUHUIIBI
IPOAYKIIMH

AQz(z) = 20,2, — 20, Z,. (166)

AOCOIIOTHOE U3MEHEHNE TTOKA3bIBAET, HA CKOJIBKO €IMHUL] YBEINYMINCH JTUOO
YMEHBIIWJINCH 3aTpaThl HAa MPOHM3BOACTBO BCEH TPYMNNBl MPOAYKIHMH B OTUYETHOM
NEPUOZIE MO CPaBHEHUIO ¢ 0A3MCHBIM 3a CYET U3MEHEHHUS Ce0ECTOMMOCTU €IUHUIIbI
IPOAYKIIHH.

Ha ocHoBanuu oOuniero wuHaekca (U3MYECKOTO o00bemMa MPOU3BOACTBA
OIpENENSAETCs] U3MEHEHUE NMPOU3BOJCTBEHHBIX 3aTpaT 3a CUYET M3MEHEHHs oObema
MIPOM3BOICTBA MPOIYKIIUU

Agz(q) = 204Zy — 200 Zp .- (167)

AOGCOIIIOTHOE U3MEHEHHE TTOKA3bIBAET, HA CKOJIBKO €UHUL] YBEITUYHINUCH JIUOO
YMEHBIIWINCH 3aTpaThl Ha MPOU3BOJCTBO B OTYETHOM IEPHOJE IO CPaBHEHUIO C
0a3MCHBIM 3a CYET U3MEHEHHUsI 00beMa MPOU3BOICTBA BCEU TPYMITBI MPOAYKIIUH.

B3anMocBsS36 HHAEKCOB

l,=1,%1,. (168)

qz
BzanmocBsi3s a0CONIOTHBIX U3MEHEHUH
Agz = Agz(z) + Agz(q). (169)
[Ipumep pacuera HMHACKCOB MPOM3BOACTBEHHBIX 3aTpaT, CEOCCTOMMOCTH U
o0BeMa MPOU3BOACTBA MPOIYKIIMUA MPOU3BEICH HA OCHOBAHWU YCJIIOBHBIX JAHHBIX O

IIPOM3BOJICTBE M CEOCCTOMMOCTH MPOayKIuH (Tadi. 40).
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Ta6muma 40
HcxoaHbie yCIOBHBIE JaHHBIE JJIsl pacueTa UHIEKCOB
[IpousBeneno CebecTonMOoCTh 3aTpaThl Ha IPOU3BOJICTBO,
Bt €IMHHULIBI, pyOIIeid pyOeit
n3acii » ) < o < »
Wit 0Oa3uCHBII OTYCTHBIU 6a3I/ICHBII/I OTYCTHBIN 6a3I/ICHBII/I OTYCTHBIU YCJI0OBH
TIEPUOJ] TIepUoJ 150 ()i 1(50)4 (i} TEpUoJ TEPUOJ 1505
Jo Q1 Zo Z1 JoZo Q171 Q120
A, Kr. 280 210 20 22 5600 4620 4200
b, m. 160 300 30 15 4800 4500 9000
B, mir. 320 180 40 28 12800 5040 7200
Hroro - - - - 23200 14160 20400
NHuBuayanbHbIC HHACKCH CEO0SCTOMMOCTH €IMHUIIBI MTPOAYKITUHU:
. z, 22
- m3penue A i, =—+=—=110;
A ‘Wz 20
: z, 15
-u3pemue b 1,5 =—=-—=0,50;
A 2(5) z, 30
. z, 28
- u3nemme B i, =—+=—=0,70,
A “® "z, 40
Pacuer mokaszan, 4To B OTYETHOM IMEpPUOAE IO CPaBHEHUIO C Oa3HCHBIM
MepUoJAOM  Ce0eCTOMMOCTh  €AMHHUIIBI  TIpoaykiuu A Bo3pocia Ha  10%,

cebecTouMOoCTh enuHUIl Tpoaykiuu b cHusunace Ha 50%, ceOecTOMMOCTD
eauMHuIpl npoaykuuu B causunace Ha 30%.

NHuBuayanbHbIe HHACKCH (PU3UYECKOT0 00beMa IMPOU3BOICTBA:

: g, 210
- Alyy =—=——>=0,75;
U3IEITNE a(A) a9, 280
. g, 300 )
- Bl :—2—21,875,
HU3JCIHC b 1y %, 160

-uspenue B i g, = G _180_ 0,562.
q, 320

0
Pacuer mokaszan, 4To B OTYETHOM NEPHOJE IO CPAaBHEHHUIO C Oa3HCHBIM
nepuooM o0O0bEeM TMPOU3BOACTBA MNPOAYKIMH A cHu3uics Ha 25%, oObeMm
npou3BOACTBAa mpoaykuuun b yBemuuwncs Ha 87,5%, o00beM NpOU3BOACTBA
npoaykuuu B causuncs na 43,8%.

OOmumii UHIEKC 3aTpaT Ha MTPOU3BOACTBO MPOAYKIIHH
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_ 20,2, _ 14160
¥ %g,z, 23200

=0,61.

Pacuer moxazam, uTo oO0IIMEe 3aTparbl Ha MPOU3BOJACTBO BCEH TPYMIIBI
NPOAYKIIUN B OTYETHOM IEPHOJE N0 CPABHEHUIO C 0A3UCHBIM MEPHOJOM CHU3HIHCH
Ha 39%.

OO0t MHAEKC ce0ECTOMMOCTH MPOTYKITHH

_ 20,z; _ 14160

| = =
* Xg,z, 20400

=0,694.

Pacder mokasan, 4To ce0ecTOMMOCTh B IIEJIOM I10 BCEH TpyIIe MPOIyKIHH B
OTYETHOM TIEPUO/IE [0 CPABHEHUIO ¢ Oa3UCHBIM MeproaoM cHu3MIach Ha 30,6%.

OO6mumit uHIEeKC PU3NIECKOro 00beMa MPOU3BOICTBA

|~ Z%Z _ 20400
2,2, 23200

=0,879.

Pacuer mnokaszan, uyTto OOBEM MPOU3BOJACTBA B II€JIOM IO BCEH TIpymme
OPOAYKIHMH B OTYETHOM MEPUOJIE IO CPAaBHEHUIO C OA3UCHBIM IIEPHUOIOM CHU3UICS Ha
12,1%.

AOCOIIOTHOE N3MEHEHNE IPOU3BOICTBEHHBIX 3aTpaT:

- BCEro AQz = 2q,z, — 2,2, = 14160 — 23200 = 9040 pyOeil.

- B TOM YHCJIE 3a CYET U3MEHEHHS CE0ECTOMMOCTH €IMHUIIBI TPOYKIUN

AQz(z) = 2q,z, — 20,2, =14160 — 20400 = —6240 pyOmeii.

- B TOM YHCJIE 3a CYET U3MEHEHUsI 00beMa IPOU3BOCTBA MPOLYKIIUU

Agz(q) = 29,2, — 20,2, = 20400 — 23200 = —2800 py0OJICH.

B3anmocBs3p MHIEKCOB
l,=1,x1,=0,61=0,694*0,879.
B3auMocBs3b aOCOMOTHBIX U3MEHEHUI

AQz = Agz(z) + Agz(g) = -9040 = -6240 + (-2800).

Pacuer nokasai, 4To B OTYETHOM NEPHUOJIE IO CPABHEHHUIO C 0a3UCHBIM 3aTPaThI
Ha MPOMU3BOJCTBO BCEHl IpyNIbl MPOAYKUHUHA YMeHbIIUIUCh Ha 9040 pyOnel, B ToMm
YHClie CHIKEHHE Ce0EeCTOMMOCTH €IUHUIIBI MPOAYKIMU MPHUBEIO K YMEHBIICHHIO

MIPOU3BOJICTBEHHBIX 3aTpar Ha 6240 pyOueil, a ymeHblIeHrne 00beMa MPOU3BOJICTBA
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10 BCEH Tpynne NpOoAYKLIMU IPHUBEIO K CHHKEHHIO IPOW3BOJICTBEHHBIX 3aTpaT Ha
2800 pyobmeii.

WHaekcel  NpOW3BOAMTENBHOCTH  TpyAda - HMHAEKCHI  3aTparT  Tpyxa,
TPYAOEMKOCTH MPOAYKIIUU U (PU3NIECKOTO 00beMa MPOU3BOJICTBA.

WNHaekcel NpOU3BOAMTENBHOCTH Tpyla HMMEIOT OCOOCHHOCTh pacdera Io
CPaBHEHHIO C JPYTUMHU SKOHOMHMYECKHMHU HHAEKcaMu. OCoOEHHOCTh O0yCIOBIIEHA
HECONOCTABUMOCTBIO TPYJOBBIX 3aTpaT Ha MPOU3BOJICTBO PA3HOPOJIHBIX BHUIOB
npoaykuuu. C 1enbl0 TNPUBEACHHS KX B CONOCTAaBUMBIM BHJ HHAEKCHI
IIPOU3BOMTENILHOCTHU TPYZa, KaK IPAaBUIIO, ONPEEISIOTCS HE HA OCHOBAHUHU MPSMBIX
MoKa3zaTelied — YpOBHEH MPOU3BOJUTEIBHOCTH TpPYJa, a4 Ha OCHOBE OOpPATHBIX
[IOKa3aTesled — TPYJOEMKOCTH ITPOM3BOACTBA MNPOAYKIUHU. [IOCKOJIBKY B OCHOBY
MOJIOKEHBI OOpaTHBIE MOKA3aTeNIu, TO MHAEKCHI TakKe OMNPEIENSIOTCS B OOpaTHOM
HOPSJKE — B YUCIIUTEIIE UHAEKCHOIO COOTHOIICHUS IPUHUMAIOTCSI Oa3UCHBIE YPOBHU
TPYJOEMKOCTH MPOAYKLUHMH, a B 3HaMEHATele MHAEKCHOTO COOTHOILECHHMS
NPUHUMAIOTCS OTYETHBIC YPOBHHU TPYAOEMKOCTH MpOAYyKIuH. [Ipu 3TOM, BBIBOJIBI
JeN1at0TCst 00 N3MEHEHNUU IPOU3BOAUTENBLHOCTH TPYAQ.

WNHupekcesl 3aTpar Tpyaa, TPYJ0EMKOCTH U (PU3UYECKOro 00beMa MPOU3BOACTBA
BKJIFOYAIOT CJIETYIOLIYIO CUCTEMY MHJIEKCOB.

I/IHI[HBI/II[yaJ'II)HLIe HHACKCHI TPYAOCMKOCTH OTACIIBHOI'O BHIA ITPOAYKIINHN

== (170)

WNuauBuayanbHBIA WHACKC TPYIOEMKOCTH IMOKa3bIBACT, HA CKOJIBKO MPOIICHTOB
WM BO CKOJIBKO pa3 YBEJIWYHIIACh, TUOO YMEHBIIUIACH IIPOU3BOJIUTEILHOCTh TPyAa
Ha TPOM3BOJCTBE KaKJIOT0 BHIA MPOIYKIIMK B OTYCTHOM IEPHOC IO CPABHCHHIO C
0a3KCHBIM.

WNuauBuayaibHble WHACKCHI (PU3NISCKOT0 00BheMa MPOU3BOICTBA OTACIHLHOTO
BUJIA MPOTYKIIUN

_ %
do

ly

(171)
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NuanBuayanbHbId MHAEKC (U3NYECKOT0 00beMa MPOU3BOJCTBA MOKA3bIBACT,
Ha CKOJIbKO MPOIIEHTOB WJIK BO CKOJBKO pa3 yBEIUYMICS, JTUOO YMEHBIIUICS 00beM
IPOM3BOJICTBA KAXJOTO BHJA MPOAYKLUMU B OTYETHOM IIE€PUOJE O CPABHEHUIO C
0a3UCHBIM.

OOGmuit (CBOJHBIN) MHACKC 3aTpaT Tpy/a

_ 2 172
qt Zt ' ( )
oqo
OOmmit WHAEKC 3aTpaT TPyHda IMOKa3bIBaeT, Ha CKOJBKO MPOIEHTOB WA BO
CKOJIBKO pa3 YBCIMYUIINCD, h105(0]0) YMCHBIIHWJIIUCH 3aTpaTbl Tpyda Ha IIPOU3BOACTBC
BCEU IpynIibl NPOIYKIIMU B OTYETHOM MEPUOJIEC MO CPABHEHUIO C 0a3UCHBIM.

OOmwmit (CBOJHBIN) — HATYpPaJIbHO-TPYIOBOM HHAEKC MPOU3BOAUTEILHOCTH
Tpyna

| =%. (173)
ot
OOuuit (CBOIHBIA) HMHACKC MNPOU3BOAUTEILHOCTH TpyAa IOKa3bIBaeT, Ha
CKOJIbKO IIPOIICHTOB HJIM BO CKOJIBKO pa3 YBEJIMYMWIIACh, JUOO YMEHBIIHIACH
MPOU3BOJIUTEIILHOCTh TPYa B 1IEJIOM Ha MTPOU3BOJICTBE BCEU IPYyNITbI MPOIYKIIUH.

OO6muii (CBOIHBIN) MHACKC (PU3HUECKOTO 00beMa ITPOU3BOICTBA

I — quto
TZet,

(174)
OO6mwmii (CBOAHBIN) MHAEKC (PU3MUECKOr0 00BbeMa MPOU3BOJICTBA MOKA3bIBAET,
Ha CKOJIbKO MPOIIEHTOB WK BO CKOJBKO pa3 yBEIUYMIICS, JTUOO YMEHBIIUIICS 00bEM
IIPOU3BOJICTBA B LIEJIOM 110 BCEH TPYyNIE NPOAYKIUH.
Ha ocHOBaHMM MCXOAHBIX MHAEKCHBIX COOTHOIIEHWH  OMNpEeAeNIoTCs
aOCOJIIOTHBIE U3MEHEHUS 3aTpaT TPy/a, MPOU3BOIAUTEIBHOCTH TPyJa U (HU3HMUECKOTrO
o0beMa MpOU3BOICTBA.

Ha ocHoBaHMU 00IIer0 WHAEKCA 3aTpaT TPyAa OMPEAeseTCs UX aOCOIFTHOES

HN3MCHCHHC

Aqt =2q,t, —Zq.t,. (175)
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AOcCom0OTHOE HM3MEHEHHE II0OKa3bIBaeT, Ha CKOJIBKO  4YEJIOBEKO-YacoB
YBEIMYWINCh JIMOO YMEHBIIWJIUCH 3aTPaThl TpyAa Ha MPOU3BOACTBO BCEU TPYIIIIHI
MPOAYKIIUY B OTYETHOM IIEPHOJIE IO CPABHEHHUIO C OA3UCHBIM.

Ha ocHoBaHmm 00IIeTO WHAEKCA MPOW3BOAUTEIBHOCTH TPYyAa OMPEIEIsIeTCS
a0COJIFOTHAs PKOHOMHUS WM TIepepacxoj] pabouyero BpeMEeHH Ha MPOU3BOJCTBE BCel
IPYIIIBI TPOAYKITUHU 32 CUET U3MEHEHUS ITPOU3BOIUTEIIBHOCTH TPyia

Aqt (t) =20t —20;t; . (176)

AOCOIIOTHOE H3MEHEHHE IIOKa3bIBA€T, Ha CKOJIBKO  4YEJIOBEKO-YacoB
YBEIUYUIIUCh JTMOO YMEHBIIWIUCh 3aTpaThl pab0Yero BPEMEHU Ha IMPOU3BOJCTBO
BCEU TPYNIIbI IPOJYKIIMK B OTYETHOM IEPUOE IO CPABHEHHMIO ¢ 0a3MCHBIM 3a CUET
WU3MEHEHUS IIPOU3BOIUTEILHOCTH TPYAa (TPYA0EMKOCTH ¢AMHHUIIBI IPOIYKIIUH).

Ha ocHoBanuu oOuniero wuHaekca (U3MYECKOTO0 o00bemMa MPOU3BOACTBA
ompenensaeTcss U3MEHEHHE 3aTpaT TpyJa 3a CueT M3MEHEHHsS 0O0bheMa IPOM3BOJICTBA
MPOTYKITAN

Aqt(Q) = 20ty — 20ty . (177)

AOCOIIOTHOE HM3MEHEHHE IIOKa3blBaeT, Ha CKOJbKO  YEIOBEKO-4acOB
YBEIUYUIUCh JIMOO YMEHBIIMIMCH 3aTpaThl TpyJda B OTYETHOM IIEPHOJE IIO
CpPaBHCHHIO ¢ Oa3MCHBIM 3a CYET M3MEHCHHS O00bheMa IMPOM3BOJACTBA BCEW TPYIIIBI
MIPOTYKITHH.

BzanmocBs3p HHIAEKCOB

I =1 x|y, (178)

B3auMocBs3b a0COTIOTHRIX M3MEHCHMIA:

Agt = Agt(t) + Aqt(q). (179)

[Ipumep pacdera WHIAEKCOB 3aTpaT TpPYyJa, MPOU3BOAUTEIBHOCTH Tpyaa M
¢uznyeckoro obbema TMPOU3BOJCTBA MPOAYKIIMHA TPOU3BOJUTCS HA OCHOBAHUU

YCJOBHBIX JaHHBIX O MPOM3BOJCTBE MPOAYKIIMU U 3aTpaTax Tpyda (tadi. 41).
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Tabmuma 41
I/ICXOI[HBIC YCJIOBHBIC JaAHHBIC JIJIA pacdCTa HHICKCOB
Bun bazucHblil nepuon OTueTHBIN EPUOT 3aTpaThl TpyJa, YEJIOBEKO-4aCOB
IPOAYK | MPOM3BE | TPYAOEMKOC | MIPOU3BEAE | TPYAOEMKOC | Oa3MCHBIN | OTYETHBIA | YCIIOBH
002078 JIEHO, Thb HO, IIT. Th nepuo MepHOJ 13(S
IIT. CAVHUIIBI, €IMHHIIBI,
YeJI0BEKO- YeJI0BEKO-
4acoB 4acoB
Jo to J1 ty Joto 01ty 01fo
A 357 0,85 392 0,82 303.,45 321,44 333,20
b 135 0,93 158 0,91 125,55 143,78 146,94
B 238 1,21 215 1,15 287,98 247,25 260,15
Uroro - - - - 413,53 712,47 740,29

I/IHI[I/IBI/II[yaJ'IBHBIC HHACKCBI IIPOU3BOAWUTCIIBHOCTH TpPyda OIPCACIIAIOTCA

OTJEJIBHO I10 KAKJIOMY By IPOTYKIIUU

t
- maeme A i = 70 =0,85/0,82 = 1,0366,

1

t
-memne b i = 70: 0,93/0,91 = 1,0219,

1

t
- m3nenne B i = 70 =1,21/1,15 = 1,0522.

1
Pacuer mokaszan, 4To B OTYETHOM IE€PUOJE IO CPABHEHUIO C Oa3MCHBIM

MIPOM3BOAUTEIILHOCTD TPYJla Ha MIPOU3BOJACTBE M3Aeausa A yBenuumiack Ha 3,66%, Ha
npou3BoJicTBe uznenus b — na 2,19%, na npousBoctee uznenusa B — na 5,22%.

OO61muMii HaTYpaJIbHO-TPYAOBOM UHJIEKC MPOU3BOIUTENBHOCTH TPY/Ia

Dt 740,29

| = = =1,0390.
Tdhg, 71247

Pacuer moka3zanm, d4Yro B UEIOM O BCeH TIpynne  MOpOoAYKIUHU

MPOU3BOJUTEIILHOCTh TPYyJla B OTUETHOM IMIEPHOJIE IO CPAaBHEHUIO C Oa3UCHBIM
yBenuuuiach Ha 3,9%.

OOGmuuit MHIEKC 3aTpaT Tpy/ia

2L 71247
' >tq, 41353

=1,7229.

Pacuer mnokaszan, 4Yro 3aTparTbl TpyJa Ha TMPOU3BOJCTBE BCEH TPYIIIbI

MNpOAYKIIMM B OTYCTHOM IICPHOAC 110 CPABHCHHIO C 0a3UCHBIM YBCIIMYWIIUCh Ha
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72,29%.

Nupekc busznaecKoro o0bema MPOM3BOJICTBA MPOAYKIIUU

| _ 2 _ 74029
" Dtg, 41353

=1,7902.

Pacuer mokaszan, 4To B OTYETHOM IE€PUOJE IO CPABHEHUIO C Oa3MCHBIM
busznueckuii 00beM MPOU3BOJCTBA MO BCEM Tpymnme NPOAYKIUU YBEIUYWICS Ha
79,02%.

AGCOIII0THOE U3MEHEHUE 3aTpaT TPYy/Aa B 1IEJIOM IO BCEH rpyrine npoayKIuu
AQt = Zq,t; —Zq,t, = 712,47 — 413,53 = +298,94 4e0BEKO-4acoB.

Pacuer noka3zaiu, 4To B OTYETHOM MEPUOE M0 CPABHEHHIO ¢ Oa3UCHBIM O0uIas
CyMMa 3aTpar TpyAa yBeJaudriIach Ha 298,94 yenoBeKko-4acoB.

DOKOHOMUSI WM TIepepacxojl 3aTpar TpyAa B pe3ysbTaTe W3MEHEHUS

IMIPOU3BOAUTCIIBHOCTH TPy Oa

O(IT) =Zt,q, — Zt,q, = 740,29 — 712,47 = +27,82 4e€JIOBEKO-4aCOB.

Pacyer mnokaszan, 4yTo B OTUETHOM MEPUOJIE IO CPABHEHHIO C Oa3uCHBIM
IIPOM301UIa SKOHOMHMSI 3aTpaT Tpyaa Ha 27,82 4enoBEKO-4acoOB B PE3yJIbTATE POCTa
IIPOU3BOJAMUTEIILHOCTH TPYyAQ.

AOCONIIOTHOE HM3MEHEHHE 3aTpaT Tpylda 3a CYET U3MEHEHHs (HU3UUECKOTO
o0beMa POU3BOJICTBA

AQt(q) = Zq,t, —Zq,t, = 740,29 — 413,53 = +326,76 4eI0BEKO-4aCOB.

Pacuer mokazan, 4yTo B OTYETHOM I[IE€PUOJIE€ N0 CPAaBHEHHIO C OAa3MCHBIM
3aTparhl TPyAa Ha MPOU3BOACTBO BCEUl TPYMIBI MPOAYKIIUU YBEIUYMWINCH Ha 326,76
YeJIOBEKO-YacCOB 3a CUYET YBEIUUYCHUSI 00beMa MPOU3BOACTBA PO TYKIIUH.

B3anMocBs3b MHIEKCOB
I, =1 x1,=1,7229 = 1,0390 * 1,7902.

B3anMocBs3b aOCOMOTHBIX H3MEHEHUN
Aqt = Aqt(t) + Aqt(q) = +298,94 = -27,82 + 326,76.

O060011eHEe METOJAMKHA TOCTPOCHHUS OCHOBHBIX HSKOHOMHUYECKUX HHJCKCOB

npeACTaBieHO B Tabuie 42.
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Tabnuma 42
Cxema MOCTPOCHHUA OCHOBHBIX 9KOHOMHWYCCKUX MHACKCOB
DJIEMEHTEI Nunexc Nunekc Nunekc Nunekc
arperaTHoro buznuecKoro 1eH cebecTonMOCTH MIPOU3BOIUTEIILHOCTH
HHJICKCa o0beMa Tpyza
1.Nunexcupyemas
BEJIMYMHA!
- 0a31MCHOTO Jo Po 2o to
nepuoia
- OTYETHOT'O (o] P1 Z; t;
nepuoJia
I/IH;[I/IBI/IL[_yaJILHLIﬁ : a, i P, ; Z; - t_0
HHJICKC - | a7 4 P z t
A Jo Po Z b
2.Cousmepureib Po 1 d1 d1
ArperaTHblil HHJIEKC | - >a, P, I, - Za, P, | - >q,7, |- Zq,t,
- - - t
| ‘ 20, P, 20; Po ‘ 20,2, q,t,

PaBHOBI/II[HOCTI/I arperaTHbIX HMHACKCOB II0 HCIIOJIB3YECMbIM COHU3SMCPUTCIISAM

(cTaTHCTHYECKMM BecaM) NpeCTaBiicHbI B Ta0umie 43. [22]

AFpeFaTHI)IG HNHACKCHI

Tabmuma 43

Hazpanue dhopmyibl

Bun unpekca

WNnpexc pusnyeckoro oobema WNHnekc uen u 1pyrux
U JIpYTUX 0ObEMHBIX KaueCTBEHHBIX ITOKa3aTenen
ITOKa3aTesIen

®opmymna Jlacneiipeca (1o | 20, P, I 20, P,
0a3MCHBIM BecaM A~ (1)~

) 20, P 20, P
®opmyna [Tame (o | _ 2q,p, | _2g,p,
OTYCTHBIM BECaM qur) — pUz)

) 20, P, 20, P,
®opmyna Guiiepa — -

pMY p 0 =V owny X oam Lo = Voiny X Voun
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9 CTATUCTUYECKHUE METOAbI OPTAHM3ALIMM W OLEHKU
BbBIBOPOUOHOI'O HABJIFOJAEHMA

9.1 Conepxanue, 3a/1a4u ¥ 3HAYECHHE BHIOOPOYHOTO METO/1a

JIro60e cTaTUCTHYECKOE UCCIIEJOBAHUE MOXKET OCYIIECTBISATHCS Ha OCHOBAHUU
JIAHHBIX ) CIUIOLIHOTO HAaOJI0ICHUS; 0) HECTIJIOIIHOTO HAOIIOICHHS.

HecmnomHoe HaOmo/leHWE SBISIETCA OCHOBOW NPUMEHEHUS BBIOOPOYHOTO
Merona. llpu BBIOOpOYHOM MeETOJE OOCIEIOBAaHUIO IOABEPraeTcs YacTb BCEU
U3y4aeMoil COBOKYMHOCTM (kKak mpaBwio, 5-10% B 3aBUCUMOCTH OT IEJIH
UCCJIEIOBAHMSI) — BBIOOPOYHAs COBOKYMHOCTb. BBIOOpPOUYHBI METOJA BKIIOYAET
COBOKYIMHOCTh MAaT€MaTHUYECKUX 0OOCHOBAHUMN, UCIIOJIb3YEMbBIX MPU OCYIECTBICHUU
HECIUIOIIHOTO HAOTIOACHHUSL.

CnenoBaTenbHO, BBIOOPOYHBI METOJ, — OSTO METOJ CTaTUCTUYECKOTO
UCCJIEIOBAHMSI, TP KOTOPOM 00OOIIAIoIUe MOKa3aTeau u3ydyaeMoi (reHepaibHOM)
COBOKYITHOCTH C OIPENETICHHON BEpPOSITHOCTHIO YCTAaHABIMBAIOTCS IO €€ YacTd
(BRIOOPOYHOM COBOKYITHOCTH).

3HaueHne BHIOOPOYHOTO METOA!

1) uccrienoBanue NPOBOAUTCS B 00Jie€ KOPOTKUE CPOKH;

2) uccneaoBaHue MPOBOAUTCS C MUHUMAIBHBIMU 3aTPAaTaMH TPYJia U CPEJICTB;

3) NOBBIIIACTCS ONIEPATUBHOCTH CTATUCTHUSCKON MH(POPMAIIUH;

4) yMeHbIIAeTCsl BEPOSITHOCTh OIIMOOK PErrCTpalliu;

5) npu MOMOITM BHIOOPOYHOTO METOJIA MPOBEPSETCS TOYHOCTh JAHHBIX CILJIOIIHOTO
HaAOIIOCHUS;

6) MUHUMAaNbHAs YHCJICHHOCTh OOCIEAYEeMBbIX €IWHUIl TO3BOJSIET TPOBECTU
UCCleoBaHne 00Jiee TIATENIbHO U KBATU(DHUITMIPOBAHHO;

7) BBIOOPOYHBIN METOT 00CCTICUMBACT MPUHIIAIT PABHBIX BO3MOXKHOCTEH TTOTIATaHMS B
oOcneoBaHue ISl KaXIOW €IUHUIIBI M3ydyaeMOW COBOKYIMHOCTH, YTO HCKIIOYAET

BO3MOXXHOCTH (1)OpMI/IpOBaHI/I$I COBOKYITHOCTH TOJIBKO 3a CYUCT JYyYIONX HIJIN XYAIIUX
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CAVHHI] ¥ TPEIYIPEkKIAeT BO3MOKHOCTH TOSIBJICHUS CHUCTEMATHYECKUX OIIUOOK
HaOJII0/IEHNS;

8) BBIOOPOYHBIM METOJ TMO3BOJIAET PACIIUPUTH MPOrPAMMY CTATUCTUUYECKOTO
HaOJII0IEHNS;

9) B mpoBeNEHMH HEKOTOPBIX MCCIECIOBAHUN BBIOOPOUHBIA METOJ SIBISETCA
€MHCTBEHHO BO3MOXHBIM (KOHTPOJb KauecTBa MNPOAYKIIUU, €CIH TIPU ITOM
MPOAYKIIUS MOBPEKIACTCS WIIM YHUUTOKACTCS).

ConepxkaHue CTaTUCTHYECKOW METOJIOJIOTMH BHIOOPOYHOI'O METOJIa BKIIIOYAET
a) CcmocoObl ompeneiaeHus OIMMOOK BBIOOPKM TpPU  Pa3IUYHBIX  MpHEMax
dbopmupoBaHUsl BBIOOPOUYHOM COBOKYITHOCTH; ©0) CmOCOOBI pacnpocTpaHEHUS
XapaKTEPUCTUK BHIOOPKU HA BCIO U3y4aeMYyIO0 COBOKYITHOCTb.

[lenb BBIOOPOUHOTO METO/IA:

1) pacder ¢ 3aJaHHONM BEPOSITHOCTBHIO TMPEJEIOB BO3MOXKHBIX OTKJIOHEHUH
XapaKTePUCTUK BCEH MCXOJHOM HM3y4aeMONl COBOKYMHOCTH OT COOTBETCTBYIOLIHUX
XapaKTEPUCTHUK BBIOOPKU;

2) ompeneneHUEe BEPOATHOCTH, C KOTOPOM pa3Mep BO3MOXKHBIX OTKJIOHEHUH
XapaKTEPUCTHK BCEM UCXOAHOW COBOKYITHOCTH OT COOTBETCTBYIOIIUX XapaKTEPUCTUK
BBIOOPKH HE MPEBBICUT 3aJaHHOTO Mpeerna.

Bri6opounoe HaOM0AeHIE UCTIONB3YETCS JUTsl pEIISHUs CISAYIONMNX 3a/1a4.

1. Ouenka 1 mpoBepKa CTATUCTUYECKUX THNOTE3. Permenne 3amaum OUEHKHA U
IPOBEPKU CTATUCTUYECKUX THUIIOTE3 CBS3aHO C pEIIEHUEM OOIIEeTeOPEeTUYECKIX
npoOieM M MPOBEAECHUEM OHKCIEPUMEHTOB. BKiltouaer a) MOMCK ONTUMAJIbHBIX
BBIOOPOYHBIX MMAapaMEeTpPOB ISl OTOOpPaKEHHsS] CBOMCTB HM3ydyaeMOW TI€HepajbHOU
COBOKYITHOCTH; 0) (DOPMYIMPOBKY CTATUCTHYECKHUX THIIOTE3 O XapaKTEPHUCTHUKAX
IeHEpaIbHOM COBOKYNHOCTHM UM TMOCHEAYIOIIYIO WX TMPOBEPKY IMpPU TMOMOIIH
pe3yabTaTOB BHIOOPOYHOTO METO/IA.

2. IlpuHsTHE NPOU3BOACTBEHHBIX M YNPABICHUYECKHX pelleHuil. PereHue
3a/1a4y MPUHATHUS YIPABICHUECKUX PEIICHUH CBSI3aHO C MPAKTUYCCKUMHU HHTEPECaMU
B 00JIaCTH yIpPaBJICHUS TEXHOJOTUYECKUMH TMPOIECCAMHU, KaueCTBOM MPOMYKIIUH,

paboT u ycayr. Bxirodyaer a) uaMepeHue mapaMeTpoB M pa3pabOTKy IoKazaresen
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KauecTBa; 0) YCTAaHOBJIEHHWE HOMHUHAJIBHOIO PEKMMA, OTKIOHEHHWE OT KOTOPOIo
MNO/JIEKUT CTAaTUCTHYECKOW OLEHKE; B) TIOHUCK ONTHUMAJIBHOIO pEXHMa H
aJIbTEPHATUBHBIX TEXHOJIOTMH Ha 0a3e aHainu3a [POU3BOJMMBIX 3aMEPOB;
I) yopaBji€HHUE JIONMYIICHUSIMU MpHU IMOMOIIM KOHTposbHbIX KapT Illyxapra wim
KyMYJISITUBHBIX CyMM, pa3paOOTaHHBIX HA OCHOBE CTaHJApTOB.

3. OtpacneBble U COLMATbHO-IKOHOMUYECKUE UCcleoBaHusd. Pemenue 3aqau
OTPacCJE€BbIX U COLHUAIBHO-DKOHOMHYECKHX HCCJIEIOBAHUN CBSI3aHO C H3yYEHUEM
UCIIOJIb30BaHUs 000py10BaHUs, padOYero BpEMEHHU U IPYTUX MapaMeTpoB.

4. UccnenoBanust B cdepe NMpeANPUHUMATEILCKON NesTeabHOCTH. PemieHnue
3a/lady UcCleloBaHMs B cdepe MNpealpuHUMATENbCKON JEATEIBHOCTH CBS3aHO C
IPOrHO3UPOBAaHUEM OOBEMOB MPOM3BOACTBA M MPOAAXK, OLEHKON pPHIHKOB cOBITa
IPOIYKIMU U MAPKETUHIOBBIX UCCIIEIOBAHUN.

5. Jemorpadpuyeckoe oOcinenoBaHue — HaceneHus.  PemeHune — 3ajau
JneMorpauueckoro o0cieI0BaHusI HaCEIEHUsI CBSI3aHO C PaCUIMPEHUEM MPOTrpamMMbl
Nepenuceil HaceIeHus, C MOJIYYEeHUEM MPEABAPUTENBHBIX PE3YIbTAaTOB MEPENUCEH, C
KOHTPOJIEM Ka4eCTBA IPOBEACHUS NIEPENMCEN HACEIIEHNUS, C TOJIyYEHUEM BaXKHEHIINX
NoKasarelsiell B MEKIIEPENUCHOM Mepro.

6. OOcnenoBaHue COLMATBHO-3KOHOMHUYECKOIO TIOJIOXKEHHUSI HAaCEJICHUS.
Pemenne 3amau o0OcienoBaHUsl COLMATBLHO-3KOHOMUYECKOTO TOJIOKEHUSI HACEICHUs
CBSI3aHO C U3yUYEHHUEM JI0XOJI0B HACEIECHHS] 1 UICTOYHUKOB MX (DOpMUPOBaHUS, YPOBHS
NoTpeOJICHUsT MaTepHalibHBIX OJar M YCIyr, SKWIMIIHBIX YCJIOBHM, 3aHATOCTU
HAacCeJIeHUs, a TaKKe C BHIOOPOYHBIM OOCJIEIOBAHMEM OIOJKETOB CEMEH, XapakTepa
UCIIOJIb30BaHUsl paboyero M Hepabodyero BPEMEHHU, MEPEMEIEHUN MO TepPUTOpPUU
CTpaHBbI U 3a ee MpezesiaMu, 3a007eBaeMOCTH, MOJIUTUYECKON aKTUBHOCTHU U JIp.

7. HUccaenoBanne MoTpeOUTEIBCKOIO CIOpOca Ha TOBaphbl U yciayru. Pemenue
3aJaud MCCIIEOBAaHUS MOTPEOUTENHCKOrO CIIPOca Ha TOBAapbl M YCIYTH CBA3aHO C
UCITOJIb30BAaHUEM AHKETHUPOBAHUS, U3YYEHUEM CEerMEeHTaluuu PBIHKA,

MO3ULIMOHUPOBAHUS OTAENBHBIX TOBAPOB U YCIYT U APYTHE.
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9.2 I'enepanbHast U BEIOOPOYHAS] COBOKYITHOCTH, UX XapPaKTEPUCTUKU

[Ipu BBIOOpOYHOM HAOJIIONEHUM U3YYEHHUIO TIOJBEPraroTcs JBa BHIA
CTaTHCTUYCCKUX COBOKYITHOCTCH: 1) TeHepallbHas COBOKYITHOCTH, 2) BBIOOpOYHAsS
COBOKYITHOCTb.

I'eHepanbHass COBOKYHNHOCTh — 3TO BCS COBOKYHHOCTb €IWHHI], KOTOpPAas
U3y4yaeTcsi U M3 KOTOPOM IPOHU3BOAMUTCS BBIOOpPKA. UMCIEHHOCTh TIE€HEpalbHOU
COBOKYITHOCTH 00o03Hauyaercs N.

BriOopouHasi COBOKYITHOCTh — 3TO YaCTh I'€HEPabHONW COBOKYITHOCTH, KOTOpast
oToOpaHa 1 MoABEpraeTcsi BLIOOPOUYHOMY 00cieI0BaHNI0. YHCIEHHOCTh BEIOOPOYHOM
COBOKYITHOCTH 0003HauaeTcs N.

[lens BBIOOPOYHOTO METOAA 3aKJIOYACTCS B IMOJYYCHUH MPABUIHLHOTO
MPEACTABICHUS] O TOKa3aTelsiX BCEW TEHEPATbHOW COBOKYIMHOCTM Ha OCHOBE
noKasaTtelield BHIOOPOYHON COBOKYITHOCTH.

[Ipy BBIOOPOYHOM METOJIE OMNpEAETACTCS W U3Yy4aeTcsl JIB€ KaTeropuu
0000IIAOIIHMX MTOKa3aTenel: 1) OTHOCHUTENIbHBIC BETMYUHBI; 2) CPEIHUE BEITUYHUHBI.

OTHOCHUTENbHBIC BETUYMHBI TPUMEHSIOTCA 1J11 000011a01Iel XapakTepUCTUKI
COBOKYITHOCTH M0 aJlbTEPHATUBHOMY IMpH3HAKYy. K OTHOCHUTENbHBIM BEIMYMHAM B
JTAHHOM CIlydyae OTHOCUTCSA JOJSi EIMHHII COBOKYIMHOCTH, KOTOpBHIE O00JIaIaioT
M3y4aeMbIM MPU3HAKOM (HarpuMep, IpU U3YYEHUU COBOKYITHOCTH CTYACHTOB MOXHO
ONpPENENUTh JIONK0 CTYACHTOB-OTJIMYHUKOB, JOJIIO CTYJIEHTOB, IOJYyYarOUIUX
CTUTICHIIUIO U T.J.). JlJIsi TeHepaibHON COBOKYMHOCTH ATOT MOKa3aTellb Ha3bIBACTCS
reHepajbHOM 1ol (Z1ojiell B TeHepaJbHOM COBOKYMHOCTH). [ BBIOOpOYHOI
COBOKYITHOCTH J3TOT TIOKa3aTeldb Ha3bIBaeTCs BbIOOpOuHOM  goiyei. Llens
BBIOOPOYHOTO METOJIa B JJAHHOM ClIy4ae 3aKII04YaeTcsl B ONPENCICHUH C 3aJaHHOU
BEPOSITHOCTHIO 3HAYCHHSI T€HEPAIbHOW JIOJIM HA OCHOBAaHWU 3HAYEHUS BHIOOPOYHOM
JTOJIH.

CpenHue BETUYUHBI TPUMEHSIOTCS IS HM3MEPEHHS CpEIHEro 3HauyeHUs
BAapbUPYIOIIETO PU3HAKa (HApUMeEp, CPEIHEN LIEHbl peaau3aliu ToBapa, CPEeIHETO

BO3pacTa HACEJIEHUs CTpaHbl, CPEIHEr0 Oaiia yCcreBaeMOCTH CTYJIEHTOB U ap.). s
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TE€HEPAJIbHOM COBOKYITHOCTH JTOT ITOKA3aTEb HA3bIBACTCS T€HEPAJIbHOW CPEIHEN.
Jlns  BBIOOPOYHOM COBOKYIMHOCTH JTOT T[OKa3aTellb Ha3bIBAaeTCsl BBIOOPOUYHOM
cpenneil. Llens BEIOOpOYHOrO METO1a B JAHHOM CIIy4ae 3aKI04aeTCs B ONPEACICHUN
C 3aJaHHOM BEPOSATHOCTHIO 3HAYEHUs TEHEPAIBHOW CPEAHEN HA OCHOBAHWH 3HAYCHMUS
BBIOOPOYHOM CpeaHEH.

KonuuecTBeHHBII M albTEpHATUBHBIA NPU3HAKK MOTYT TakXke OBITh
OXapaKTepU30BaHbl TEHEPaJbHOW W BBIOOPOYHOM AMCIIEPCHEH, TeHepadbHBIM U
BBIOOPOYHBIM  CPEAHHUM

KBaApaTHICCKUM OTKIIOHCHUCM u

IpYTruMu
CTaTUCTUYECKUMH XaPAKTEPUCTUKAMM.
OCHOBHBIE XapaKTEpUCTUKH [ApaMETPOB BBIOOPOYHON U TEHEpaJIbHOU

COBOKYITHOCTEH IpeJIcTaBlIeHBI B TabmuIie 44.

Tabmma 44
XapakTepuCTUKH IMapaMeTPOB r'eHePaTbHONU U BHIOOPOUYHON COBOKYITHOCTEH
XapakTepucTuka I'enepanpHas Bribopounas
COBOKYITHOCTb COBOKYITHOCTb
O0beM COBOKYITHOCTH (YHCIEHHOCTD EAMHHII) N n
UucneHHOCTh eMHMLL, 001a1al0UX U3ydaeMbIM M m
PU3HAKOM
Jonst equaML, 00J1a1a0NMX N3y4aeMbIM TPH3HAKOM P w
Cpennuii pa3Mep npu3Haka X X
2 2
Jucnepcust KOIMYECTBEHHOTIO ITPU3HAKa o o:
Jucnepcus anbTepHATUBHOTO MPU3HAKa (IUCTIepCUs o 2 g 2
JIOJIH) P w
9.3 Tlonstme  penpe3eHTaTUBHOCTH  BBIOOpPKU.  Cmocobsl  0TOOpAa,

O6CCHC‘II/IBaIOH_II/Ie PEIIPC3CHTATHUBHOCTD

CocraB BBIOOPOYHON COBOKYITHOCTH HE COBIIQJAET C COCTABOM T'€HEPAbHOMI

COBOKYNMHOCTH, TOATOMY  BBIOOPOYHBIE

XapaKTCPUCTUKHU

OTIINYAaKTCA oT

COOTBCTCTBYIOHIUX TCHCPAJIIbHBIX XAPAKTCPUCTHK. CJ'IGI[OBaTeJII)HO, OCHOBHasa LCJIb

BBI60pO‘-IHOFO METOJa 3aKJIr4acTCid B MAKCHMAJIBHOM HpI/I6J'H/I)KeHI/II/I 3HAUCHUH

XapaKTepPUCTUK  BBIOOPOYHOM

COBOKYITHOCTH K

3HAa4YCHUAM

XapaKTEPUCTHUK
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TEeHEPAIbHOM COBOKYITHOCTH. JlaHHas 3aja4a BBITIOJHAETCS IYTEM COOJIOICHHUS
pEenpe3eHTAaTUBHOCTH BEIOOPOYHOM COBOKYITHOCTH (PEIPE3EHTATUBHOCTU BEIOOPKH).
Penpe3eHTaTUBHOCTH (MPEACTABUTEIBLHOCTh) — 3TO CIIOCOOHOCTh OTOOpPAXKaATh,
BOCIIPOU3BOIUT.
Jist  coOmiofieHMs  NpUHIMIA  PENpe3eHTaTUBHOCTM B CTAaTHCTHKE
MPUMEHSIOTCST Pa3IMYHbIE CIIOCOOBI, METOABI U BUABI (HOPMHUPOBAHUS BHIOOPOUHOM

coBokymHOCTH (puc. 52, 53, 54).

Crioco0s1 oTOOpa

/\

[ToBTOpHBII O0TOOD — BecnioBTopHBIi 0TOOD —
IIpearoaract BO3BpalllCHHE paHee IIpearoiaracT OJHOKpPaTHOE Yy4acTHe B
oTOOpaHHBIX  enuHHIl  Oo0paTHO B oTOOpe KaXJI0M eAUHMLIBI TeHepalbHON
TEHEPAIbHYIO COBOKYITHOCTb " COBOKYyMNHOCTHU. IIpu 3TOM paHee oToOpaHHBIE
HEOJAHOKPATHOE y4aCTUE OJHUX MU TEeX XKe €IVHULBI o0paTHO B TE€HEPAIBHYIO
enuHul;, B BblOopke. Ilpm  3TOoM COBOKYITHOCTb HE BO3BpallalOTCd U
COXpaHSETCA BEPOSATHOCTh IIONAJAHMS B YBEJIMYMBACTCS BEPOSATHOCTh IIONAJAHUSA B
BbIOOPOYHYIO  COBOKYIIHOCTb T€X XK€ BBIOOPOYHYIO COBOKYIHOCTb KaKJI0W HOBOM
CaMBbIX eAUHULL reHEPAIbHOU €AMHUIIBI TeHEpaJbHOW COBOKYNHOCTH. 3a
COBOKYITHOCTHU CUET 3TOro IoJy4yaroTcs Oojee TOYHbIE HU
JIOCTOBEPHBIE PE3YNIBTAThI HCCIECAOBAHUS, YEM
IpU MOBTOPHOM, TaK Kak IOBTOPHBIA OTOOp
OXBaTBIBAECT OJIHY M Ty € COBOKYIHOCTb, a
OECIOBTOPHBIM — KaXAbIl pa3 HOBBIE
COBOKYITHOCTH.

Pucynok 52 — Crioco6s1 0T00pa, obecrneunBaronye pernpe3eHTaTHBHOCTD BEIOOPKHU

Bunsr otbopa

/V 7 _‘

& >

WuauBuyanbHbli 0T00p — I'pynnoBoit  otGop - KomOunupoBaHHbII

IIPEAIONaracT IMONaJgaHue B IIpEeAIoaracT IONagaHue otbop —

BBIOOPKY OTJEJIbHBIX B BbIOOPKY KadyeCTBEHHO Ipearoaract

€ANHULL TeHEPATTbHON OJTHOPOJIHBIX TPy KOMOHMHAIINIO

COBOKYITHOCTH (cepwif) €IUHULL IPYIIIOBOTO u
TeHEPATBHON WH/VBHTyaJIbHOTO
COBOKYITHOCTH orbopa

Pucynox 53 — Buasr oT60pa, oGecrneunBaromnye penpe3eHTaTUBHOCTh BEIOOPKU
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Meron otbopa — 3TO CHUCTEMa OpPTaHHW3AIlMU OTOOpa EAVMHHI] B BHIOOPOYHYIO
COBOKYIMHOCTh W3 TEHEPAIbHOM COBOKYMHOCTH. MeTombl OTOOpa OmpenemstoTcs

npaBuiamMu (HOPMHUPOBAaHUSI BHIOOPOYHON COBOKYIMHOCTH M BKJIIOYAIOT CIIEAYIOIIHE

(puc. 54).

CoOcTBeHHO CiTydalHbI —

NpEANoiIaraeT BKIIOYCHUE CIUHUII B BBHIOOPOYHYIO COBOKYITHOCTH Ha OCHOBE MPHHIIMIIA
Cly4aifHOCTH M OecnpucTpacTHOCTH. Ilpu 3TOM obOecrednBaeTCsi paBHAs BO3MOKHOCTb
TOTa1aHKs B BHIOOPOYHYIO COBOKYITHOCTB JUISl BCEX €AMHMUI] TEHEPATbHOH COBOKYITHOCTH

MexaHuyeckun —

OpeArnoyiaraeT  BKJIOYEHHWE EOUHHUL B  BBIOOPOYHYIO COBOKYIIHOCTH Ha OCHOBE
OTIPENICIEHHOTO MEXaHMYECKOro MopsiAaka (Kakaas msATas eAWHUIA, Kakaas JaecsTas
emuauna u T.4.). llopsimok MexaHumdeckoro oTOopa (IIPOMEXYTKH, Uepe3 KOTOpbIe
OTOMPAOTCS €AMHMUIIB) 3aBUCUT OT MPUHATON MPOTIOPIHH 0TOOpa (OTHOIIICHHE YHCICHHOCTH
| BBIOOPOYHOI COBOKYIHOCTH K YHMCJIEHHOCTH TeHepanbHOH coBokynHoctu). Ilpu 2%-Hoii
BBIOOpKE ycTaHaBiIuBaeTcs mporopius 1/50 (orOupaercs Kakaas NMATUACCATas CIUHUIA);
npu 5%-Hoil BeIOOpKe ycTaHaBiuBaeTcs mpomopuus 1/20 (orOupaercst kaxzaas IBaaLaTast
SIUHUIIA) U T.1.

F e oRnoX

Tunuueckut —

UCIIOJIB3YETCS, KOIZA TEHEpPaJbHYI0 COBOKYIMHOCTb MOXHO pa3OMTh Ha HECKOJBKO
TUMUYECKUX TPYHN (COBOKYIMHOCTh HACEJIEHUS — M0 BO3PACTHBIM TPYIIaM; COBOKYMHOCTh
OPEANpUsITUH — 1o oTpacisiM Wik GopmaM cOOCTBEHHOCTH H T.J.). THNHYECKUH crmocod
npezrnoaraeT oToop B [Ba 3Tama: 1) AeneHue reHepajbHOH COBOKYIHOCTH Ha IPYIIBI MO
ONpeieIeHHOMY THIIMYECKOMY TIPU3HAKy; 2) MpPOBEIEHHE BHYTPH BBIACIECHHBIX TPy
COOCTBEHHO CIIy4alfHOro oTOopa.

® T O O3 O

Cepuitablii (rHE310Bas BBIOOpKA) —

HCIIOJIB3YETCS, KOIJa SIMHHUIBI IeHEPaJbHON COBOKYITHOCTH OOBEJAMHEHBI B OTJACIbHBIC
rpynmnel  wid cepud (TPYIIBI  CTyIEHTOB, Opuranbl pabounx u T.1.). CepuiHBIN
mpennonaraer oTrbop B JBa JTama: |) BKIFOYEHHE B BBHIOOPOYHYIO COBOKYITHOCTH HE
OTJICJIbHBIX €MHHUI] TeHEPAJIbHOW COBOKYITHOCTH, a ONPEACICHHBIX TPy (Cepuil) eIUHMII,
2) IpoBeIeHNE BHYTPH OTOOPAHHBIX cepHil (TPYIIN) CIUIOLIHOTO HAOIIOAECHHS.

KomOuHupoBaHHBIH —
IPENIOIaraeT UCIoIb30BaHNE OTHOBPEMEHHO HECKOJIBKUX M3 VKa3aHHBIX CIIOCO00B

MHoroctyneH4aTbiii —

y TIpernoiaraeT oTOOp B HECKOJBKO J3TamoB: 1) BBIAENEHHE YKPYIMHEHHBIX TPYMI €IMHHUIL
TeHEPaTbHOW COBOKYITHOCTH; 2) BBIAEJICHHE OoJiee MENKWUX TPYIN EAMHUI] TeHEpaJbHOM
COBOKYITHOCTH; 3) BBIACICHUE €IMHHILI, KOTOPBIE ITOJIBEPrat0TCsl 00CIIeI0BAHUIO

MHoroga3zubiii —

NpenoiaraeT cOXpaHeHHe OJHOM M TOH K€ eUHUIBI 0TOOpa Ha BCEX ATalaxX MpPOBEJCHHS
BBIOOPKM, MpHU 3TOM, OTOOpaHHbIE Ha KaKIOW CTaAWM EOUHMLBI ITOABEPraroTCs
o0clieoBaHMI0O W Ha KaKAOH mocieayromeil craauu otdbopa mporpamma o0ciaeI0BaHUs
paciipsieTcs

Pucynoxk 54 — Metopl 0TOOpa, 00ecreunBarone penpe3eHTaTUBHOCTh BEIOOPKU
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[Ipu coOmrogeHNM TPUHIUMIIA OJWHAKOBBIX BO3MOXKHOCTEH TMOmMajaHusl B
BBIOOPKY JIJI KQXJI0M €JMHUILIBI T€HEPATbHON COBOKYITHOCTH HAM0O0JIee TOCTOBEPHBIE

pe3ynbTaThl JaeT COOCTBEHHO CIy4YalHBIN ciocod oToopa.

9.4 OmmOku BEIOOPKHU

Omn6ku BEIOOPKH (OMMOKHK PENpPEe3eHTATUBHOCTH ) — 3TO BO3MOKHBIC TIPEICIIbI
OTKJIOHGHHM XapaKTEPUCTHUK BBHIOOPOYHONW COBOKYIMHOCTH OT XapaKTEPUCTHK
reHepaibHON COBOKynmHOCTH. CyIecTByer TIBE OCHOBHBIX TPUYHHBI
BO3HMKHOBEHHUS OINMOOK BBIOOPKH (PEMpEe3eHTATUBHOCTH): 1) oTiinyme cocTaBa
BBIOOPOYHON COBOKYITHOCTH OT COCTaBa FeHEPAIIbHOW COBOKYITHOCTH; 2) pas3iHuue B
Bapualliy MPU3HaKa B BLIOOPOYHOM U reHepaibHOW COBOKYITHOCTSIX.

Benuuuna ommOKu BHIOOPKH (OIIMOKK PEMpPE3EHTATUBHOCTH) — 3TO PA3HOCTh
MEXIY BEJIMYMHOM XapaKTEPUCTHUKHA BBHIOOPOYHOM COBOKYIMHOCTH W BEIMYMHOU
XapaKTePUCTUKHU TeHEPATbHOU COBOKYITHOCTH.

Omunbku  BBIOOPKM  (PEMPE3EHTATUBHOCTH) BO3HUKAIOT TOJA  BJIUSHUEM
cienytonux  ¢aktopoB: 1) CcTenmeHb  BapualUM  HM3y4aeMoOro  TMPU3HAKA;
2) YHCIIEHHOCTh BBIOOPOYHOM COBOKYMHOCTH; 3) METOABI O0TOOpa; 4) MPUHSTHIN
YPOBEHb  JIOCTOBEPHOCTH pE3YyJbTaTOB HCCIENOBAaHUS (TPUHATHIA  YPOBEHb
BEPOSITHOCTH).

Ommnbku BEIOOPKH (OIIMOKU PeNpe3eHTATUBHOCTH ) MPUHUMAIOT IBA OCHOBHBIX

Buaa (puc. 55).

OmmOku BHIOOPKU (penpe3eHTaTUBHOCTH)

/\

Cpennsist ommbka (M) — [IpenensHas ommbka ( A wim  &).

9TO BO3MOXKHOE€ OTKJIOHCHUE BEJIMYNHBI — 3TO MAaKCUMaJIBHO BO3MOXKHOE OTKJIOHEHUE

XapaKTEPUCTUK reHepajIbHOM BEJINYMHBI XapaKTEPUCTUK TeHEPATbHON

COBOKYIIHOCTH ~ OT  XapaKTCPHCTHK COBOKYIIHOCTM OT BEJIIMYMHBI XapaKTEPUCTHK

BBIOOPOYHON COBOKYITHOCTH BBIOOPOYHON COBOKYITHOCTH, KOTOPO€ MOXKHO
ONPEAEINTD C IPUHATHIM YPOBHEM BEPOSITHOCTU

Pucynok 55 — Bujbl ommrOok BHIOOPKH (PENPE3eHTATUBHOCTH)
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Benuuuna cpenneii ommOKu BEIOOPKU 3aBUCUT OT JIBYX (PaKTOPOB:

1) OoT YHMCICHHOCTH BBIOOPOYHOW COBOKYIMHOCTH (3aBHCHMOCTh OOpaTHas — deM
OOJIBIIIE YNCTIEHHOCTh BRIOOPOYHOM COBOKYIMHOCTH, TEM MEHbIIIE BEJIMYMHA CPEIHEH
oInOKa BRIOOPKH);

2) OT CTCNEHU BapHallMd HW3ydyaeMOro TpHU3HAKa, KOTOpas XapaKTepU3yeTcs
nucrnepcueil (3aBUCUMOCTh IIpsiMasi — 4eM OO0JIbIlle CTENEHb Bapualluy MpU3HaKa, TeM
Oo0JIbIIIe BEJIMUMHA CPETHEH OIIMOKH BEIOOPKH).

Cpennsisi ommbKa pacCYUThIBACTCS OTAEIBHO JUIsl TeHEpaIbHOW CpeiHel U IS
reHepanbHor monm. [Ipyu 3TOoM cpemHsisi ommOKa pPacCUMTHIBACTCS IO-Pa3HOMY B
3aBHCHMOCTH OT METOa U criocoba oTtoopa (Tadi. 45).

Tabmumna 45
DopMmyJibl pacueTa cpelHe OMMOKHU BEIOOPKH MPU HEKOTOPHIX CIIOCO0AX U METOJIax

dbopmMupoBaHUs BELIOOPOUYHON COBOKYITHOCTH

MeTton or6opa Cnoco0 ot6opa

ITOBTOPHBIN 0ECIIOBTOPHBIM

JUISL CpETHEH JUISL TOIU JUTSL CpeTHer JUISL JOJIH

CCJIO}?::;;}LI:I;IOI:I 0—2 1 /M 17017 /% 0—2 @a- 1) \/ wil=w) @a- ﬂ)
n n n n N n N

MEXaHUYECKUU

Tununueckuin w, (1w, ) G, 2 n w, (1-w,) n
i 1--) —1--)
CepuiiHbiii 2 5% R—r
r ( R-— 1)

rae o’ - IUCIEPCHS,;
N — YUCIICHHOCTHh BRIOOPOYHOU COBOKYITHOCTH;
N — 4MCIIEHHOCTh TeHEPATHLHON COBOKYITHOCTH;
W — J10JI51 €IMHHUIL, 00JIaJAI0IINX U3y9aeMbIM ITPU3HAKOM;
gp — aucriepcus aabTEPHATHBHOTO MPU3HAKA;
G’ - CpeIHsIsl U3 BHYTPUTPYIIIIOBBIX AUCIICPCHI;
5% - BHYTPHIPYIIIIOBAs JUCIICPCHS;
R — oOree yucio cepuii (rpyrmnmn);

I' - 4ucI0 0TOOpaHHBIX CEPUH.
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Benuuuna npenensHO# OMMOKY 3aBUCUT OT IBYX (PaKTOPOB:
1) oT BeMUMHBI CpeAHEN OMMOKH BEIOOPKY;
2) OT YpOBHS IPUHATON BEPOSITHOCTH (YPOBHS 3HAYUMOCTH ).

[IpenenpHas ommbKa onpeaensiercs no Gopmyre

A(g) = uxt, (180)

rae  t-—kxodddummeHT KpaTHOCTH OMIHOKH BEIOOPKU (KOA(PGDHUIIUCHT JOBEPHs).

Koad¢uiment noepus t 3aBUCUT OT ypOBHS BEPOSTHOCTH, C KOTOPOU MOYKHO
YTBEPKJIaTh, YTO Mpe/eiibHas OLIMOKa HEe MPEBBICUT t-KpaTHYIO CPEAHIOI0 OILIUOKY.
Tarxke KodDPUIIMEHT KpPaTHOCTH  OMIMOKKM  HA3BIBACTCS  HOPMHUPOBAHHBIM
OTKJIOHEHHEM, KOTOpo€ (PYHKIMOHAIBHO B3aMMOCBA3aHO C BEpOSATHOCTHIO. C
yBeIMYEeHHEM { yBeIWYMBaeTCs MpenaeiibHas OIIMOKa BBIOOPKHM M YBEJIMYHUBACTCS
BEPOATHOCTH, C KOTOPOWM OMPENENSIeTCS BETUYMHA TeHEPATbHON XapaKTEPHCTUKH.
CrnenoBaTenbHO, 4eM OOJbIIE TMpeAesibl, B KOTOPBIX JOIMYCKAE€TCS BO3MOKHAs
omubOKa, TeM ¢ OONbIIeH BEpPOATHOCTHIO MOXKHO YCTAaHOBHTH €€ BEIMYHUHY.
KoadduureHnt kpatHoctu ompenensercs mo TabivilaM HHTETrpadbHOM (PYyHKIUU

Jlamnaca (Tabnuna 46). [22]

Tabnuua 46
OtnenbHble 3HaUeHUs Kod(pduimenTa t
BepositHocth, D(1) Koadduument kpatHoct, t
0,683 1
0,866 1,5
0,954 2
0,988 2,5
0,997 3
0,999 3,5

9.5 Cratuctuyeckue OIEHKH XapaKTePUCTHK TeHEPaTbHON COBOKYITHOCTH

KoHeuHoil 11e1p10 BRIOOPOYHOTO METOMAA SBJISIETCS MEPEHOC €r0 Pe3yIbTaToB
Ha BCIO F€HEPAJIbHYIO COBOKYIHOCTh. ClIe10BaTENBHO, CTATUCTUYECKHUE OLIEHKH — 3TO

pacnpocTpaHeHHE pe3yJIbTAaTOB BBIOOPKM HA TEHEPaJIbHYI0 COBOKYMHOCTH. [lpum
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CTATUCTHUYECKOM HCCIIEOBAaHUU JIJIsi 00€CIeUeHUsT JOCTOBEPHOCTH CTATUCTUYECKHUX
OIICHOK TIPOM3BOJUTCS OIIEHKA PE3YJIbTATOB BHIOOPOYHOTO HAOIIOJAEHUS C TOYKU
3pE€HHs BO3MOXHOCTH HWX pACIpOCTPaHEHUsT Ha TEHEPAIbHYI0 COBOKYIHOCTbD.
B03MOXHOCTB pacnipoCTpaHEeHHsI 3aBUCUT OT Ka4ECTBA BEIOOPKH.

KadyecTBO BBIOOPKM OILIGHUBACTCS IO CIEAYIOINIMM KpUTepusaM: 1) mosiHoTa
BBIOOPDKH, 2) OTHOCHTEJIbHAs oOIKMOKa BBIOOPKH; 3) IPEACTaBUTCIBHOCTD
(penpe3eHTaTUBHOCTh) BEIOOPKH.

[TonHOTa BHIOOPKM — 3TO HaNIMYUE (IPEICTABIEHHOCTh) BCEX TUIIOB WJIU TPYIII
SIMHMUI] TeHEePAITHHOU COBOKYITHOCTH B BRIOOPOYHOUM COBOKYITHOCTH.

OTtHocuTenbHas omudKa BEIOOPKH onpeiensieTcs o popmyaam

- JUIS CpETHEM Ay, = 7"’ %100, (181)
AW
- U1 10U Ay, = m %100, (182)

rae A, - OTHOCUTENbHAs MpeeabHas OmHnOKa BEIOOPKHU;
Ay - TIpesiesibHas OIMOKa JUIs CPETHEN;

A,, - TIpefieibHas OuoKa IS JT0JIH;

X - BBIOOpOYHAS CPETHSS,

W — BBIOOpOYHAas JOJIsI.

Ecnu BenmMunMHa  OTHOCHUTENBHOW  OIIMOKKM HE MPEBBIIACT  3apaHee
YCTaHOBJIEHHOT'O JJI JAHHOTO 00CIe10BaHUs MPEAEIbHOTO 3HAUCHHUS, TO PE3yJIbTaThl
BBIOOPOYHOTO OO0CJENOBaHUSI MOTYT OBITh pPacHpoOCTpaHEHbl Ha TEHEPAIbHYIO
COBOKYITHOCTb.

[IpencraBuTeNbHOCTh (PENPE3EHTATUBHOCTh) BBIOOPKM ONpEaeNsercs Ha
OCHOBE OTHOCUTEIHHOM OMMOKM BbIOOpKH. ECy BeMunHa OTHOCUTENBHON OLIMOKH
HE MPEBBINIACT 3apaHee YCTAHOBJIEHHOTO ISl JAHHOTO OOCIeAOBaHUS MPEAEIbHOIO
3HAUCHHUSA, TO BBIOOpKA SIBIAETCS MPEICTAaBUTEILHOM (perpe3eHTtatuBHOM). Ecnm
BBIOOpKA HE MPEJCTAaBUTEIbHA, TO MPOU3BOJUTCS BOCCTAHOBIIEHHE €€ MPONOPUUN Ha

OCHOBE MCXOJTHON MH(GOPMAITNH TPU TTOMOIIA KOPPEKTUPOBKH BEIOOPKHU.
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Croco0Obl KOPPEKTUPOBKHA BKIIIOYAIOT JBa crmocoba: 1) cmocol oTcedeHwus,
2) crioco0 B3BEIIMBAHUS.

Cnoco® orceyeHUs 3aKIOYaeTcss B TOM, YTO TMPU HEJOCTATOYHOU
MPEACTABICHHOCTH OTJEIBHBIX THUIOB WM TPYII €IUHUI] TPOU3BOIATCA
JOTIOJTHUTENbHBIE PACUEThl, Ha OCHOBE KOTOPBIX OMNPENENSETCS YHCIO XOPOIIOo
MPEACTABICHHBIX €JIMHMI], YaCTh KOTOPBIX HCKIIIOYAETCS M3 BBIOOPKU C IEJIBIO
COXpAaHEHHsI TPONMOPUUNA TE€HEPAJIbHOW COBOKYMHOCTH. lIpm 3TOM ompenensrorcs
XapaKTEPUCTUKU BBIOOPKU 10 M TMOcie oTceueHus. s mpoBepKH HCHOb3yeTcs
NPUHINN ~ OLIGHKM  TOYHOCTH  BbIOOpPKU. Ecnu  pacxokaeHuss — MExIy
XapaKTepUCTUKAMH, PACCUUTAHHBIMU JO0 U MOCJE OTCEUYCHHUS! HE MPEBBIAIOT +5%,
UTOTH KOPPEKTUPOBKH CUUTAIOTCS YIOBJIECTBOPUTEIbHBIMH.

Crnoco0 B3BELIMBAHMS 3aKIIOYAETCS B TOM, 4YTO 4YacTh (POpMYJISApOB,
YUCJIEHHOCTh KOTOPBIX MaJla, UCIOJIb3YETCS MHOTOKPAaTHO HA OCHOBE CHEIHUAJIbHO
pacCUNTAHHBIX BECOB.

Cratuctuyeckue OIEHKH MPOU3BOMSITCS HAa OCHOBAHMM JaHHBIX BBHIOOPKH, B
KOTOpOH  COOJIONAIOTCSI  OCHOBHBIE TMPUHIMUIBI  (HOPMHUPOBAHUS  BBIOOPOUYHOMU
COBOKYITHOCTHU:

1) mpuHIUIT paBHBIX BO3MOXXHOCTEW MOMAJaHUS B BBIOOPKY [JISi BCEX EIUHUIL
IE€HEPAIbHON COBOKYITHOCTH,;

2) TPUHIUIT COOJIOJIEHUS JOCTATOYHO OOJBIIOrO 4YHCIa E€IUHUIl BBIOOPOYHOM
COBOKYITHOCTH.

CraTuctTuyeckue OLEHKH MPOU3BOISATCA JBYMsS CIIOCOOAMHU pacHpOCTPaHECHUS
XapaKTepUCTUK BBIOOPOYHOM COBOKYIMHOCTH Ha TE€HEPAJbHYIO COBOKYITHOCTD:
1) crrocoboM mpsMOro mepecuera; 2) crnocoooM Ko3hhUIUCHTOB.

Cnoco0 mpsiMOro mepecuera 3aKIIYaeTCs B YMHOXKEHHHM XapaKTEPUCTUK
BBIOOPOYHON COBOKYITHOCTH Ha YKCJIO eIUHHUII (00BEM) TeHepaTbHON COBOKYITHOCTH.
[Ipyu »TOM 3HayYeHUS BBHIOOPOYHBIX XAPAKTEPUCTUK PACHPOCTPAHSIOTCS Ha
reHepalibHYyI0 COBOKYITHOCTh C YY€TOM OIIMOOK BHIOOPKH.

Cnoco6 ko3 PUIIMEHTOB 3aKIIF0YaeTCs B TOM, YTO B JaHHBIC CIUIOIIHOIO

oOcne0BaHUsl BHOCSITCS COOTBETCTBYIOIIME IIONPABKH, OTHOCUTEIBHBIA pa3mep
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KOTOPBIX YCTAHABIIMBAETCS MO pe3ysbTaTaM BbIOOpouHOro oOcienoBanus. [Ipu stom
JAHHBIE TOMPAaBKH BHOCATCS HA OCHOBAHUM COIOCTABJIEHUS JAAHHBIX CIUIOLIHOTO H
BBIOOPOYHOTO o00cienoBanusa. B pesynbrare HCHOJB30BaHUS JTAHHOTO crocoba
IPOBEPSAIOTCSA U YTOUHSIOTCA PE3YJIbTATHI CIUIOIIHOTO HAOIIOICHHUS.

[Ipu yTOUHEHUM NAHHBIX CIUIONIHOTO HAOIIOJEHUS HA OCHOBE KOHTPOJIbHBIX
BBIOOPOUYHBIX MEPOINPUATUNA OMpeeNsieTcsl MonpaBka Ha HeAoydeT (B HEOOJBbIIMX
COBOKYITHOCTAIX, OOBEM KOTOPBIX HE MPEBBIIIAET HECKOJIBKO COTEH WM THICSY

CILI/IHI/IH). YucIeHHOCTh COBOKYITHOCTH C HOHpaBKOﬁ Ha HCAOYYCT OIIPCACIIACTCA II0

dbopmyie

N, =Ny x—, (183)

rae  Nj; — 4HCIIEHHOCTh COBOKYIHOCTH € TIONPABKOI HA HEJIOYYET;
Ny — nepBoHavaJibHasi YUCIEHHOCTb COBOKYITHOCTH;
N; — YUCIAEHHOCTh COBOKYITHOCTH B KOHTPOJIBHBIX TOYKAX ITO NIEPBOHAYAJIbHBIM
JAHHBIM;
Np — YHUCJIEHHOCTH COBOKYIIHOCTH B KOHTPOJIBHBIX TOYKax II0 JaHHBIM
KOHTPOJIBHBIX MEPOIIPUATHUM.

B ycnoBusx cymecTBoBaHuS OOJBIIOrO YHUCIa (PAKTOPOB, BIMSIOMIMX Ha
TOYHOCTh BBIOOPOYHOIO OOCJIEIOBaHMS, HCIOJIb30BaHUE TOUYEYHOW OLIEHKH NpU
pacnpoCTpaHEHUH BBIOOPOUHBIX XAPAKTEPUCTUK HA F€HEPATIbHYIO COBOKYIHOCTH HE
JaeT JOCTaTOYHO JOCTOBEPHBIX pe3yabTaToB. llosTomMy 1y JOCTHXKEHUSA
JIOCTOBEPHOCTH PE3YJIBTATOB CTATUCTUYECKUX OLEHOK HCMOJb3YETCS] UHTEPBAIbHAS
onieHKa. MIHTepBanbHas olleHKa TPOU3BOIUTCS IIyTEM PACIIPOCTPAHEHUS PE3YJIbTATOB
BBIOOPOYHOTO OOC/IEIOBaHUSI Ha TE€HEPAJIbHYI0 COBOKYINHOCTh Ha OCHOBAaHHUHU
ONPENEIICHUS] TOBEPUTEIbHBIX HHTEPBANOB. JlOBEpUTENBHBIM HWHTEPBAI — OTO
Ipezensl, B KOTOPbIX C YCTaHOBJIICHHOW CTEIEHbIO BEPOSTHOCTH MOXKET NPUHUMATh
3HAYEHUE TCHEPAJIbHASI XapaKTEPHUCTUKA. JlOBEpUTEIbHBIA UHTEPBAJ ONPEICISIOTCS
NyTeM KOPPEKTUPOBKM 3HAYEHUN BBIOOPOYHBIX XapaKTEPUCTHUK Ha BEIUYUHY

IpeAeIbHON OMMOKH BEIOOPKH.
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Onpez[eneHHe JAOBCPUTCIILBHOTO MHTCPBAJIA IMPCAIOJaracTt pacdcT €ro rpaHutil.

['paHuIbl TOBEPUTEIHLHOTO HHTEPBAJIA ONIPEACIISIOTCS o (hopmyiam

- U1 cpeqHei X=X+A_, (184)
- U1 IOJIU p=W=tA,, (185)
rae X - reHepajbHas CPeIHsIs,

X - BBIOOPOUHAS CPEHSS;

Ay - IpeneIbHas OMMOKa IS CPeIHeH;

A, - IpefenbHas OMIMOKa IS TOJIH;

P — renepanbHast J0OJIS;

W — BBIOOpOYHAs J10J151.

CrnemoBaTelbHO, TOBEPUTEIbHBIA HHTEPBAJ IIPUMET B/
- ISl CpeTHEH )?—A)?s}_(sf(+A;(, (186)
- JUTSL TOJTA W—A,<P<w+A,. (187)

9.6 Onpenenenre HEOOXOIUMOM YUCIEHHOCTH BRIOOPOUYHON COBOKYITHOCTH

[Ipu npoexkTHpoBaHUM BBIOOPOYHOTO HAOIOJEHUS CHaYalla ONpeaesieTcs
HE00X0MMasi YUCIEHHOCTh BEIOOPOYHOM COBOKYITHOCTH (00BEM BHIOOPKH).

HeobOxoanmasi 4uCI€HHOCTh BBIOOPOYHOW COBOKYMHOCTH (0OBEM BBIOOPKH)
3aBUCUT OT 4YEThIpEX OCHOBHBIX (haKTOpPOB: 1) BENMYHMHBI JOMYCTUMOW OMIMOKH
BBIOOPKH; 2) BEpPOATHOCTH, C KOTOPOM MOYKHO TapaHTHUPOBAaTh BEJIUYUHY
yCTaHaBJIMBaeMOW omuOKH BBIOOPKH; 3) cmocoba otOopa; 4) ypoBHS TOYHOCTH
BBIOOPOYHOM COBOKYMHOCTH C 3a/IaHHON BEPOSITHOCTHIO.

[Ipu ompeaeneHun HEOOXOAUMOW YHUCIEHHOCTH BBIOOPKH C  IIEJIbIO
oOecrieyeHusi €€ NPEeICTaBUTEIbHOCTU (PEnpe3eHTaTUBHOCTH) PACCUUTHIBACTCS
MOKa3aTellb BApUally N3y4aeMOT0o IPU3HAKA.

Bapuanusi KOJIMYECTBEHHOTO MpHU3HAKa OMNpenensercs MNPUONIMKEHHO MpU

IIOMOIIIM IMOKA3aTCJisI CPCAHCTO KBAAPATHYCCKOI'O OTKIIOHCHHA, PACCUUTAHHOIO IIO
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BEJIMYMHE IMPEANOJIaraéMoro pasmaxa BapHallMd WIM CPEIHEro JIMHEWHOIOo
OTKJIOHEHHsI (MPU  YCIOBUU  MAaKCHUMAJIbHOTO NPUOMIKEHUS  (PaKTHUIECKOTrO
pacmpeznenieHdss K ~ HopMainbHOMY). CpenHee  KBaapaTHUYECKOE€  OTKIOHEHUE

ornpeaensiercs no popMynam

o= R 188
6 (188)

NN

o=125xd, (189)

I1€ o - CpeaHee KBaJpaTUYECKOE OTKIOHEHHUE;

R — pa3max Bapuanuu;

d - cpexHee JIMHEHHOE OTKJIOHEHHE.

Bapuanus kadecTBEHHOTO NpHU3HAKA PACCUUTHIBAETCS IO albTEPHATUBHOMY
npu3Haky. llpy HeoOXOIMMOCTM HealbTEPHATUBHBINA MpPU3HAK NpeoOpa3yercs B
aJIbTEPHATUBHBIA MpPU YCIOBMM, 4YTO JOJSI HEYYTEHHBIX €IWHHUIl BO BCeH
COBOKYIHOCTH HE3HAUMTENbHA. JlUcnepcus Mpy 3TOM onpeaessercs no Gopmyse

o, =wx(1-w), (190)
rae W — 108 €IMHHMI, OOJIAJAoIIMX HM3y4YaeMbIM IPU3HAKOM B BbIOOPOYHOM
COBOKYNMHOCTHU (ipubau3urensHo npunumaercs 0,5)

HeoOxoaumast 94MCIIEHHOCTh BBIOOPKU ONpEesieTcs Mo-pa3HoMy AJis CpeaHen
u a1 gonu (tadi. 47).

@dopMynbl  pacyeTa HEOOXOJUMOW YUCICHHOCTH BBIOOpKM (Tabn. 47)
MOKa3bIBaIOT, YTO:

1) ¢ yBenuyeHHEM JOMYCTUMOM OIIMOKH BBIOOPKM HEOOXOIUMBIM 00BEM
BBIOOPKH YMEHBIIIAETCS;

2) ¢ yBEIMYEHUEM BEPOSITHOCTH, C KOTOPOM rapaHTHPYETCS XapaKTepUCTUKA

reHepalibHON COBOKYITHOCTH, HEOOXOIMMBIN 00BEM BHIOOPKH YBEIMUYHUBAETCS.
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Tabmuma 47
dopMynbl I OTMpENETeHUsT HEOOXOIUMON YHCICHHOCTH BBIOOPKH TMPHU

HEKOTOPBIX crocobax (GpopMupoBaHus BEIOOPOUHOM COBOKYIMHOCTH [22]

Metoa hopmMupoBaHus Crioco6 ot6opa
BBIOOPOYHON COBOKYITHOCTHU MTOBTOPHBIN 0TOOP OECIIOBTOPHBIN 0TOOD
CoOcTBEeHHO-CITy4aitHas
BBIOOpKA: t’xo,’ t?xo.> xN
- IS CpeaHei n=——— n=
Ay AZxN+t?xo.’
- AJit 1ojin n_tszx(l—W) N t? xwx (1-w)x N
AWZ AWZXN-l-thWX(l—W)
MexaHudeckas BHIOOpKa To xe To xe

Tunudeckast BBIOOpKa

y P x5 N t? x5, xN

A EpeAER A Z CAZxN+t2 x5’

- JUIS TOJTH n:tzxwx(l_wj . t? xwx (1—w)x N
sz AWZXN+t2><W><(1—W5

Cepuiinas BelOOpKa

- U1 © 7 rz—tzxgiz r= tZXé\iZXR

pesHen Aiz Aiz x R +12 xé}z

- U1 10U r:t2><wr><(1—wr) o tzxwrx(l—wr)xR

sz AWZXR+t2XWrX(l—W)

9.7 Oco0EHHOCTH pacyeToB MPU MaJION BEIOOPKE

OT YHUCIIEHHOCTH BBIOOPOYHOM COBOKYMHOCTH (00BE€Ma BBHIOOPKH) 3aBUCHUT
BEJIMYMHA TIPEJIETIOB, KOTOPBIE C 3aJIaHHOW BEPOSITHOCTHIO HE IMPEB30MIIET OIMMOKa
BBIOOPKH, a Takke CHocoObl ompeAesieHuss d3Tux npenenoB. Ilo Teopeme
A.M.JIsimyHOBa — TpY OOJIBIIOM YHCIIE €IUHHII BHIOOPOYHOM COBOKYITHOCTH (N >100)
pacrpeniefieHde CiydyalHbIX OIMMOOK BBIOOPOYHOM CpEeAHEH HOpPMaIbHO WU
NpuOIMKAeTCss K HOPMAJbHOMY [0 MEpE YBEJIMUYECHHUS 4Yucla HaOMI0JACHUH.
BeposiTHOCTh BBIX0/1a OMMOKH 32 YCTAHOBJICHHBIC TIPE/IETbI OIICHUBAETCS HA OCHOBE

Tabu naTerpania Jlamiaca.
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B crathucTHYeCKUX HMCCIIEOBAHUSAX 3a4acTyl0 HCIOJIb3YIOTCS HEOONBIIHE I10
o0beMy BBIOOPKM — Majble BBIOOpPKH. Manas BbIOOPKAa - 3TO BBIOOPOYHOE
HAOJII0JIEHUE, YUCIIEHHOCTh €JUHUI] KOTOPOTO He npeBbimaeT 30 enHuL.
Pa3pabotana Teopwss Mamoil  BBIOOPDKM  AHTJIMHCKAM  CTAaTUCTHUKOM
B.C.l'occerom (nceBgoHuM — CTBIOJEHT), KOTOpBIM JOKa3ajJ, 4YTO OLEHKa
pPacxXoKJI€HUsT MEXIY CpeJHEl Manoil BBIOOPKM M T€HEpalIbHOM CpEeIHEH HMeEeT
0c0OBbIH 3aKOH pacnpenenenus. [Ipu orieHke pe3yapTaToB Masioil BEIOOPKH BEIHMUMHA
TeHEpAJIbHON JUCIEPCHM B pacdeTax He ucnoiabdyercs. [lostomy s onpeneneHus
BO3MOXXHBIX TMPEAENOB OMIMOKHM BBIOOPKH B MAaJIbIX BBIOOPKAaX MCIOIb3YeTCS
kputepuii CTbIOZIEHTa, KOTOPBIN orpeensercs no Gpopmyne
= X=X (191)
Mo

rae M, - cpeAHss omuOKa Majol BBIOOPKHM (Mepa CiaydyalHbBIX KOJEOaHHI

BBIOOPOYHOM CpeJiHEl B MaJioil BBIOOpKE);
Cpennsis ommOKa Manoid BBIOOPKM B JAaHHOM CIy4dae ONpENENseTcs II0
dbopmye

O
n-1

o = (192)

rac o - CPpCaAHCC KBAAPATHUICCKOC OTKJIOHCHHUC.

CpenHee KBagpaTHYeCKOE OTKIOHEHHE B MaJOM BBIOOPKE ONpeAessercs I0

oo [E =X (193)
n

[IpenenbHast ommbKa Maaoi BHIOOPKH OmpenesnseTcs no hopmyse

A, =txm_. (194)

dbopmyie

Kosddumment kpatHoct ommOku t B JaHHOM cilydae OIpeAessercsl 1o

tabauiam pactpeaenenus Cterogenta (tadi. 48).
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Tabnuia 48
PacripenesieHre BEpOSITHOCTH B MaJIbIX BIOOpKax [22]
Koadpdpu UmncneHHOCTh BEIOOPOYHOI COBOKYMHOCTH, N
UCHT 4 5 6 7 8 9 10 15 20 00
TOBEpHS,
t

0,5 0,348 | 0,35 | 0,362 | 0,366 | 0,368 | 0,370 | 0,372 | 0,376 | 0,378 | 0,383
1,0 0,608 | 0626 | 0,636 | 0,644 | 0,650 | 0,654 | 0,656 | 0,666 | 0,670 | 0,683
15 0,770 | 0,792 | 0,806 | 0816 | 0,832 | 0,828 | 0,832 | 0,846 | 0,850 | 0,865
2,0 0,860 | 0,884 | 0,908 | 0,908 | 0,914 | 0,920 | 0924 | 0,936 | 0,940 | 0,954
2,5 0933 0946 | 0,955 | 0959 | 0,963 | 0966 | 0,98 | 0975 | 0,978 | 0,988
3,0 0942 | 0960 | 0970 | 0976 | 0,980 | 0938 | 0984 | 0992 | 0,992 | 0,977

Tabnuma BepositHocTelt CThIOJGHTAa TakXKe MOXKET OBITH IpeAcTaBlieHa B

APYromM BHUAC, C YUCTOM YHCJIia CTCICHEH CB060I[I>I. Yuciom cTeneHei 3To - Pa3HOCTb

MCKAY KOJINYCCTBOM H&6JIIOI[€HPII>1 " KOJIMYCCTBOM YK€ pPACCHUTAHHBIX HC3aBHCHMO

JpyT OT Apyra ko3 HUIMEHTOB (KOHCTAHT). (Tab. 49).

Tabmuma 49

3nauenus t-xpurepus pacnpenencaus CterogeHTta [22]

Hucno 3HaueHus t-kpurepus
CTEIECHEN JUTA OJTHOCTOPOHHETO MHTEPBAJIA JUIl IBYCTOPOHHETO HHTEpPBAJIA
cB000IBI, K P=0,95 P=0,99 P=0,95 P=0,99

3 2,35 454 3,18 5,84

4 2,13 3,75 2,78 4,60

5 2,01 3,37 2,57 4,03

6 1,94 3,14 2,45 3,71

7 1,89 3,00 2,36 3,50

8 1,86 2,90 2,31 3,36

9 1,83 2,82 2,26 3,35

10 1,81 2,76 2,23 3,17

15 1,75 2,60 2,13 2,95

20 1,73 2,53 2,09 2,85

30 1,70 2,46 2,04 2,75

60 1,67 2,39 2,00 2,66

o 1,64 2,33 1,96 2,58
Yucno creneHeit cBOOO I onpenensercs mo hopmyie

k=n-1. (195)

B pesynbraTe ompenensiercs NOBEPUTENbHBbIA HWHTEpPBA MaJioil BBIOOPKUA —

00JaCTh 3HAUCHUN TEHEPAIbHOW XapaKTEPUCTHKH, BBIXOJ 3a MPEIeibl KOTOPOU

MMEET OUYE€Hb MAJTyI0 BEpOSITHOCTb. [[aHHasi BEpOSTHOCTDH ompenaensercs no Gopmyse
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q=1-P. (196)
B kauecTBe OBEPUTENBHONW BEPOSITHOCTH, KAK MPABWIIO, MPU JIBYCTOPOHHEM
uHTepBaie ucnonn3dyercs P = 0,95 wiu P = 0,99. CnenoBarensHo, BEpOSTHOCTH
CIIy4allHOTO BBIXOJIa OLICHWBAEMOM XapaKTEPUCTUKU I'€HEPAJIbHOM COBOKYITHOCTH 32
npenaesbl JOBEPUTEIHLHOTO MHTEpBaja COOTBETCTBEHHO OynyT paBHbl ( = 0,05 wu

g =0,01. To ecTb — MaJTIOBEPOSITHHI.
Pacuer cpenmneit U mpenenbHONl OMIMOOK B MayibIX BBIOOpKAaX aHAJIOTHYEH

pacueraM B 00JIBINKX BEIOOPKaAx ((popMyJibl IpecTaBiIeHbI B Ta0. 45).

9.8 Pacuer OILICHOK T'€HEPAIbHOM COBOKYIMHOCTH IO XapaKTEPUCTHKAM

BBIOOPOYHOM COBOKYITHOCTHU

IIpumep pacuera XapaKTEpUCTUK TE€HEPAIbHOW COBOKYITHOCTM Ha OCHOBE
XapaKTEPUCTUK BEIOOPOUHON COBOKYIHOCTH MPU MOBTOPHOM cIocoOe oTOopa.

B nmpouecce ananmm3a KadecTBa MPOAYKIMM MOJOYHOIO KOMOHMHaTa B
pe3ynbTare CaydailHON MOBTOPHOMW BRIOOPKH B3sATa 221 mpoba MOJIOKa HA KUPHOCTb.
3agaHHasg BEpPOSITHOCTh pe3ysbTaroB aHanmuza P = 0,997. Ilpu 3TOoM mnomgy4deHsl

creayromue aanueie (Tadm. 50).

Tab6muma 50
HcxonHbie 1aHHbIE IO BBIOOPOYHON COBOKYITHOCTH
CpenHuii MpoLIEHT Kupa B MOJIOKE, % 3,032 34| 38| 40| 45| Uroro
KonmuaecTBo npob mosoka 321 48| 65| 35 | 26| 15| 221

BcnomoraTenbHble pacyeThl IS OTMPEISICHUS BBIOOPOYHBIX XapaKTEPHUCTHK:
CpeIHEH U CPEeTHETO KBAIPaTHICCKOTO OTKJIOHCHHS TIPEACTaBIeHbI B Ta0muIe S1.
Bribopounast cpemusis (CpemHUN TPOLEHT KUPa B MOJIOKE [0 JIaHHBIM
BBEIOOPOYHON COBOKYITHOCTH) OTpeseiseTcs mo Gopmyiie cpeatHeld apupMeTHIecKon
B3BeIICHHOW. BrIOOpOYHas cpeHss cocTaBuia
T ZX x f — X3,0*32+3,2*48+3,4*65+3,8*35+4,0*26+4,5*15 _ 7751

= :3,51%,
Zf 32+48+65+35+26+15 221
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rae X — OPOLEHT XKHUpa B MOJIOKE;

f — umcio mpoo.

Tabmura 51
PacueT BEIOOpOUYHO# cpeHEl U CpeHero KBAAPaTUIECKOTO OTKIOHCHHS
CpemHuii TPOIIEHT JKUpa B MOJIOKE, % Yuco npo0O, f X? X2*f
3,0 32 9,00 288,00
3,2 48 10,24 491,52
3,4 65 11,56 751,40
3,8 35 14,44 505,40
4,0 26 16,00 416,00
4,5 15 20,25 303,75
Hroro 221 - 2756,07

CpenHee KBagpaTU4ECKOE OTKIOHEHUE B BBIOOPOYHOM COBOKYIHOCTH

2 2756,07
COCTABUJIO o = M_(yz) = \/ ' —(3,51)> =0,388 %.
Y f 221

[Ipenenbl, B KOTOPBIX 3aKIIOYAETCS CPEIHWN TMPOICHT JKHpPa B MOJIOKE B
reHepalibHOM COBOKYIMHOCTH (TeHepalibHasl CpeAHsis) onpeaestores no hopmyse 186,
JUTSL 4E€TO OMPEEIISIOTCS CPEIHSS U TIpeieNibHAs OITMOKH BEIOOPKHU.

Cpennsisi ommOKa BBIOOPKM [JIsl CpEIHEN MpU CIy4ailHOM MOBTOPHOM OTOOpE

2
COCTaBWiIaA U = ,fo-— = 1/@ =0,0261 %.
n 221

[IpenenbHast ommoOKa 11 cpeaHeit cocrapmia A = uxt = 0,0261x3=0,0783 %,

rie t — koddumuent kpatHocTH OmMOKHM (ompenenseTcs mo Tadmmie 46, mpu

BepostHocTH 0,997 t = 3).
[Ipenenbl reHepanbHON CPpEeTHEN COCTABUIIU
- HwkHud nipeaen X, = 3,51 — 0,0783 = 3,4317%j;
- Bepxumit npexen X, = 3,51 + 0,0783 = 3,5883%.

Pacuer mokaszan, yto ¢ BeposTHOCTBIO 0,997 MOXKHO yTBEpKIaTh, 4YTO B

reHepaibHOM COBOKYITHOCTH CPEIHUN MPOLEHT )KUpa B MOJIOKE cocTaBUT oT 3,4317%

10 3,5883%.
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Jlosist mpo0 MOJIOKa CO CPETHUM MPOIIEHTOM KUPHOCTU MeHee 3,5% 10 TaHHBIM

BBIOOPOYHON COBOKYITHOCTHU (BBIOOpOUYHAs J0JIs1) COCTaBUIIA:
w = (32 + 48 + 65) / 221 = 0,656.

Cpennsst omuOKa BBIOOPKH Ui JONHM MPU CIy4yailHOM MOBTOPHOM OTOOpE

wx(1l-w _
cocTaBHNA L = | % _ \/0,656 x 2(;1 0,656) _ 0032,

i€ N — YHUCIEHHOCTh BBIOOPOYHOM COBOKYITHOCTH.

[IpenenpHast ommOKa AJist 107U COCTaBUJIA A= puxt= 0,032x2=0,064,

rae t — xoaumeHT KpaTHOCTH OMMUOKH (Oompeaensercs mo tadnuie 46, npu
BeposiTHocTH 0,9545 t = 2).

[Ipenensl reHepAIbHOM JOJIU COCTABUIIN

- HikHUHU tipeaen p = 0,656 — 0,064 = 0,592;

- BepxHuit npeaen p = 0,656 + 0,064 = 0,720.

Pacuer mokaszain, uto ¢ BepoATHOCTBIO 0,954 MOXHO yTBEPKAATh, YTO OIS
po0 MOJIOKA ¢ KUPHOCThIO MeHee 3,5% B reHepalibHOW COBOKYIHOCTH COCTAaBHUT OT
0,592 10 0,720 (ot 59,2% no 72%).

HeoOxonumast 4MCIIEHHOCTh BBIOOPKHU ISl OTNIpEIeICHUsI TeHEPAIbHOU cpeHei
IIPU CIIy4aifHOM MTOBTOPHOM OTOOpE omnpezensercs no Gopmye

t?xo,’

A2

X

n= (197)

Heobxoaumast 4iCcIIeHHOCTh BEIOOPKU COCTaBUIIA

03887 1,354896

_ _ _221 .
00783  0,006131 mpoda

Heobxoanmasi 4MCIIEHHOCTh BBIOOPKM [IJISl OMPEICIICHHS TEHEpPaIbHOW JIOJH

IIPY CIIy9aifHOM MTOBTOPHOM OTOOpE ompeaensercs no hopmyre

n_'[2><W><(1—W)
Az '

w

(198)

HeobOxoaumast 4rCcIeHHOCTh BEIOOPKU COCTaBUIIA
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2% x0,656 x (1—-0,656)  0,902656
0,064 0,004096

~ 221 nipooa.

Pacyer mokasai, 4To IS TOTO, YTOOBI T€HEpaJbHAs CPEAHSSI HE TPEBBICHIIA
MOJIY9CHHBIC TPEACbl ¢ BeposaTHOCThIO 0,997, HeoOXoaumasi YuCICHHOCTh BBIOOPKHU
JOJKHA COCTaBISITh 221 mpoOy. st Toro, 4To0bl TeHepaibHas I0JIA HE MPEBBICHUIIA
TIOJTyYeHHBIC TPENebl ¢ BepoITHOCTHIO 0,954, HEOOX0aMMas YUCICHHOCTh BHIOOPKH
nokHa cocTaBimsaTh 221 mpoOy. CremoBaTenbHO, TMPOBEACHHAs  BBHIOOpKA
pENpEe3eHTaTHBHA U €€ Pe3yNIbTaThl BOBMOXKHO C JJOCTATOYHOW TOYHOCTHIO TIEPEHECTH
Ha BCIO TeHEPATBHYIO COBOKYITHOCTb.

[Tpumep pacdeTa XapaKTEPUCTUK TEHEPAILHOW COBOKYIHOCTH Ha OCHOBE
XapaKTEPUCTUK BEIOOPOYHOM COBOKYITHOCTH MpU OECIIOBTOPHOM criocoOe oToopa.

B mpomecce aHamm3a BO3pacTHOTO COCTaBa CTYACHTOB By3a B MOPSIKE
clTy4aifHON OecroBTOPHOI BBIOOPKHU 0OciienoBaH Bo3pacT 100 denoBek CTyIeHTOB U3
o6mero uncia 2000 gyenoBek. Pe3ynbTaThl 00pabOTKU TaHHBIX MTPUBEICHBI B TA0IHIIE

52,

Tabmauia 52
HcxonHble 1aHHbIE IO BBIOOPOYHOM COBOKYITHOCTH
Bo3pacr, ner. 17 18 |19 | 20 | 21| 22 | 23 Uroro
Yucio CTyIEHTOB, Yell. 11 13 18 | 23 |17 10| 8 100

Cpennuii  BO3pacT CTYIAEHTOB II0 JaHHBIM BBIOOPOYHONW COBOKYITHOCTH
(BeIOOpOUHAst cpenHss) ompexaessieTcs mo ¢dopmylie cpeaHeil apudmeTnyeckoi

B3BelIeHHOW. CpeTHNiA BO3PACT CTYJIEHTOB B BHIOOPOYHON COBOKYITHOCTH COCTaBUJI

D Xxf _17x11+18x13+19x18+20x23+21x17+22x10+23x8 _ 1984

=19,84 Tojxa.
Zf 11+13+18+23+17+10+8 100

X:

rae X — BO3pacT;
f — umcro cryneHToB.

CpenHee KBaIpaTHIECKOE OTKIOHEHHE OMpenessieTcs o hopmysie:

a:\/M—()‘(z) (199)
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Jlns ompeneneHus: BBIOOPOUHOTO CPEAHETO KBAAPATHUECKOTO OTKIOHEHUS

CTPOMTCS BCIIOMOTaTeNbHas Tabnuua 53.

Taomuna 53

PacueT BEIOOPOYHOTO CPETHETO KBAPATHIECKOTO OTKIIOHEHUS
Bospacr, net, X Yucio cTyieHToB, yell., f X? Xo*f
17 11 289 3179
18 13 324 4212
19 18 361 6498
20 23 400 9200
21 17 441 7497
22 10 484 4840
23 8 529 4232
Bcero 100 - 39658

CpGIIHCC KBaAPaTHYICCKOC OTKIIOHCHHUC COCTABUJIO

o= \/@ —(19,84)* =1,71 ner.
100

[Ipenensl, B KOTOPBIX 3aKIKOYAETCSd CPEAHUM BO3pAcT CTYACHTOB B
reHEpaIbHOM COBOKYMHOCTH (T€HepaIbHask CPEIHsIS) ONPEAEIAoTCs o (hopmyie

X-A<X <X+A (200)

roe A- npeaebHas OIIMOKa BHIOOPKHU.
[IpenenbHas ommbKa BEIOOPKU ONpeiesieTcs: o popMyie
A= uxt (201)
rae t — kodduueHT kpaTHOCTH OMHMOKH (ompenenseTcs mo Tabnuie 46, mpwu
BepostHocTH 0,954 t = 2).
Cpennsisti ommbka BBIOOPKH I CpEIHEH MpU CIydyaHOM OECrOBTOPHOM OTOOpE

onpenensercs no popmyJe

2
(o}

= 7*‘1‘%) (202)

r7e N — YUCIEHHOCTh BHIOOPOYHON COBOKYITHOCTH;
N — 4KCIIEHHOCTh T€HEPAIBbHON COBOKYITHOCTH.

Cpennss ommOka BEIOOPKU COCTaBUIIA

1712 100
_ B a 0167 ger.
H \/100 (=000 et
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[IpenenpHast ommOKka BHIOOPKU COCTaBUIIA
A=0167x2=0,334 Jer.
[Ipenenbl reHepanbHON CPEHEN COCTABUIIN
X;=19,84 - 0,334 = 19,506 ner.
X =19,84 + 0,334 =20,174 ner.

Pacuer mnokazan, uro ¢ BeposTHOCTBIO 0,954 MOXHO yTBEpKIaTh, YTO B
reHEPAIbHOM COBOKYITHOCTH CPEIHUM BO3pPACT CTYAEHTOB cocTaBUT OT 19,506 net no
20,174 ner.

Honsa crynentoB He crapiie 20 JeT Mo JaHHBIM BBIOOPOYHON COBOKYITHOCTH
(BBIOOpOYHAs A0JIS)COCTABUIIA
w=11+13+ 18 +23/100 =0,65
[Ipenensl reHepaIbHOM 10T OTIPEACIIAIOTCA 10 POopMyJie
w—A<p Sw+A (203)
IZie A- IpefeibHask OIMOKa BEIOOPKH.
[IpenenvHas ommOKka BEIOOPKH omnpesensiercs no gopmye
A= uxt (204)
rae t — koadduimeHT kpatHocTH OmMOKHM (ompenensieTcs mo Tadnuie 46, npu
BepostHocTH 0,683 t = 3).
Cpennsisi ommOKa BRIOOPKHU U1l TOJIA TPU CIIy4ailHOM OECTIOBTOPHOM OTOOpE

omnpenensieTcs no Gopmyne

u=\/wxa—%) (205)

r7ie N — YUCIEHHOCTh BHIOOPOYHOM COBOKYITHOCTHU

Cpennss ommOKa 11l 10T COCTaBHIIA

—~) =0,0465

~ \/0,65><(1—0,65) (1 100
100 2000

[IpenenpHas ommOKa AJis 10U COCTaBUIA

A =0,0465x3=0,1395

[Ipenenbl reHepaabHOM JOJIM COCTABUIIN

p=0,65-0,1395 = 0,5105
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p=0,65+0,1395=0,7895

Pacuer mokazan, 4yto ¢ BeposiTHOCTHIO (0,683 MOXKHO yTBEpKIaTh, 4YTO B
reHepaIbHON COBOKYITHOCTH J10JIs1 CTyIeHTOB He crapiie 20 net cocraBut ot 0,5105
10 0,7895 (ot 51,05% mo 78,95%).

HeoOxoaumasi 4MCIEHHOCTh BBIOOPKHM JUIsl ONpENEICHUs CpeaHed mnpu
Clly4ailHOM 0ecroBTOpHOM O0TOOpe orpeaensercs no hopmyse

t% x Giz x N

n= (206)

A2 xN+t? xaxz

X

HeobOxoammast 9rciIeHHOCTh BEIOOPKH COCTaBUIIa

2° x1,717 x 2000 23392,8 233928

n= 5 5 ;= = ~100 4yeJI0oBeEK.
0,334 x 2000+ 2° x1,71° 223112+11,6964 234,8084

HeoOxonumasi 4MCIEHHOCTh BBIOOPKM A  JOAM TPU  CIydyallHOM
0ecrnoBTOPHOM OTOOpE onpeaenseTcs no Gopmyiie

t? xwx(1l-w)xN
n= 207
A? x N +1% xwx (1-w) (207)

H€O6XO,Z[HM2151 YHUCICHHOCTD BI)I60pKI/I I OIIPCACIICHUA O0JIM COCTaBHIIA

N 3% x 0,65 x (1—0,65) x 2000 _ 4095
0,1395% x 2000+ 3* x0,65x (1-0,65) 40,9675

Pacuer mokasan, 4to JJisi TOro, 4TOOBI Te€HEpalbHas CPEIHsIST HE MpEeBbICHIIA
MOJTyYEHHbIE Mpeebl ¢ BeposATHOCThIO 0,954, HeoOXxoauMass YMCIEHHOCTh BBIOOPKHU
noipkHa coctaBisaTh 100 venoBek. [is Toro, 4To0BI reHepanbHas 10Ji1 He IPEeBbICHUIIA
MOJTYYCHHBIC TIPEACNbl ¢ BeposTHOCThIO 0,683, HE0OX0aMMas YUCICHHOCTh BBIOOPKHU
nokHa coctaBiath 100 dyenmoBek. (CremoBarenbHO, TMPOBEACHHAs BBIOOpKA
pernpe3eHTaTUBHA U €€ PEe3yJIbTaThl BO3MOXHO C JJOCTATOYHOM TOYHOCTBIO MEPEHECTH

Ha BCIO I'CHCPAJIbHYIO COBOKYITHOCTD.
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10 CTATUCTUYECKOE  W3VUEHME  B3AUMOCBSI3EM U
3ABUCHUMOCTEHN COLIMAJIBHO-OKOHOMMNYECKINX SBJIEHU.
CTATUCTUYECKOE MOJEJIMPOBAHUE HA OCHOBE AHAJIM3A

B3AUMOCBS3EN U 3ABUCUMOCTEMN

10.1 TlousTwe B3aMMOCBS3€ ¥ 3aBUCUMOCTEHl B CTATHUCTUKE. 3aJgadud

CTAaTUCTUYCCKOI'O U3YyUCHUA B3aHMOCBSI3€1 U 3aBUCUMOCTEH

B cooTBeTcTBMYU C 3aKOHOM JMAJIEKTUKH, BCE SBJICHUS B3aUMOCBSI3aHbI MEXKITY
co00ii, 00YCIOBIMBAIOT APYr Apyra M HAaXOIATCA B IOCTOSHHOM JBI)KEHUU U
pa3BuTuu. [103TOMy OOBEKTUBHO MU3yUUThH OMPEAEIIEHHOE SBJIEHUE BO3MOKHO TOJIBKO
Ha OCHOBE HCCIIEJOBAHMS €r0 BO B3aWMOCBS3M C OKPYKAIOUIMMH SIBJICHUSMM.
Oco0eHHOCTh B3aMMOCBSI3EN 3aKJIIOYAeTCs B TOM, YTO MX 3aKOHOMEPHBIH XapakTep
IIPOSIBIIIETCS TOJIBKO B MACCE SIBJICHUM — B UX COBOKYNHOCTHU. Clie10BaTENbHO, OJJHON
U3 OCHOBHBIX 3aJjad CTaTHUCTUKH SBJISETCS OLIEHKAa CTEHNEHHM OOBEKTUBHO
CYILECTBYIOLIUX CBI3E€U MEXKAY N3y4aeMbIMU SIBIICHUSIMU.

3aaa4n CTAaTUCTUYECKOTO U3YUEHUS CBSA3EM:

1) packpeiTU€ TPUYMHHO-CIEACTBEHHBIX OTHOLIEHUH MEXIYy H3y4aeMbIMU
SBJICHUSIMU — CBSI3U SIBJICHUW U MPOLIECCOB, IIPU KOTOPON U3MEHEHHUE OJHOTO SBJICHUS
(MIpUYMHBI - COBOKYITHOCTH YCJIOBHIA M OOCTOATEIBCTB, AEUCTBUE KOTOPHIX MPUBOIUT
K MOSIBJICHUIO CIIEACTBHSI) BEET K U3MEHEHUIO APYTOTo SIBICHUS (CIEICTBUA);

2) BbIsIBI€HHE (DAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BJIMSHUE HA BapUaLIUIO
U3Yy4aeMBbIX SBJICHUHN U IIPOLIECCOB;

3) BBISBICHHE BPEMEHHOMW TIOCIICIOBATEIBHOCTH IPUYMHHO-CIICICTBEHHBIX CBS3CH;

4) BBISBIICHHE TJIABHBIX MPUYMH M a0CTParupoBaHUe OT BTOPOCTEIICHHBIX.

CrartucTryeckoe U3y4eHUe B3aMMOCBSI3€H U 3aBUCUMOCTEN MPOBOJUTCS B TPU
OCHOBHBIX JTama. 1) KaueCTBCHHBIM aHAIU3 HM3y4aeMoro sBJICHUS (HAa OCHOBE

METOJ0B 3KOHOMUYECKOW TEOPHUH, COIIUOJIOTUU U Jp.); 2) IOCTPOCHUE MOJIENN CBA3U
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(Ha OCHOBE METOJIOB CTAaTUCTHYECKUX TPYNIUPOBOK, CPEAHUX  BEJIMYUH,
CTATUCTUYECKUX TAOJUII U Ap.); 3) HHTEpIPETAIN PE3yIhbTaTOB aHAIN3a (Ha OCHOBE
aHaJIM3a KaueCTBEHHBIX OCOOCHHOCTEN N3y4aeMoro sIBJICHUS).

[Ipy cTaTUCTUYECKOM HW3YYEHUU B3aUMOCBSI3€U, MPHU3HAKU JIETSATCS Ha JiBa
KJjacca:
1. ®akropHble ((pakTopbl) 3TO - MPU3HAKH, KOTOpbIe OOYCIOBIMBAIOT M3MEHEHHUE
JPYTUX, CBSI3aHHBIX C HUMU MPU3HAKOB.
2. PesynbratuBHBIE (pe3yNabTaT) 3TO — MPU3HAKHU, KOTOPbIE M3MEHSAIOTCS MO
nercTBreM (PaKTOPHBIX MMPU3HAKOB.

B3aumocBsizu Mexay SBICHUSAMH MPOSIBISAIOTCA B TPEX OCHOBHBIX (hopMmax

(puc. 56).

BzaumocBs3u MCXKAY SABJICHUAMHA U IpoHeCccaMu

/ V\

DyHKUIHUOHATIbHAS — CroxacTuyeckas — Koppensauunonnas —

9TO TMOJHAas CBs3b, IPHU 3TO CBS3b, IMPH KOTOPOM 3TO HEMOJIHAs CBS3b, MPHU
KOTOpOH OMpeICIICHHOMN 3aBUCUMOCTh  MPOSBIISAETCSA KOTOpOH H3MEHCHHE
BCJIMYUHE dakTopHOTO HE B KaXJIOM OTJCIbHOM CpEIIHETO 3HAUCHUS
MpU3HAKa  COOTBETCTBYET ciydae, a B 00IIeM, CpeIHEM pe3yJIbTaTUBHOTO

OJIHO  WIM  HECKOJBKO npu 00JIBIIIOM YUCIIe npu3Haka  0OyCJIOBIIEHO
3HAYEHHUHU HaOIIOAeHUH U3MCHEHHUEM 3HAYCHUMN
pEe3yIbTaTUBHOTO NTPU3HAKA (haKTOPHBIX MPU3HAKOB

Pucynox 56 — ®opMbI B3aUMOCBSI3U MEXITY COITHATBHO-IKOHOMUYECKUMU

SABJICHHUAMUA U ITpOHCCCaMU

DYHKITMOHAIbHASI CBSI3b MPOSBIISECTCS BO BCEX CIydasx HAOMIOMCHUS W IS
KOKJI0M KOHKPETHOW €IMHMIIBI COBOKYMHOCTU. I[Ipu (yHKIIMOHAIBHON CBS3H
BEeIIMYMHA PE3YIbTATUBHOTO TIPHU3HAKAa TIOJHOCTBIO OmpenesieTcs (paKTOPHBIMU
npu3Hakamu (Hampumep, GOHJ OIIaThl TPyJa paBEH MPOU3BEIACHUIO YUCICHHOCTU
pabOTHUKOB Ha CPEIHIOK 3apabOTHYIO IJIATy OJHOTO pabOoTHWKA W T.1.). [loaTomy
(GyHKIIMOHATIBHAS CBS3b BBIPAKACTCS B BUJIC MYJIbTUIUTMKATUBHON MOJIEIN

V=XxZ, (208)

rae Y — pe3yibTaTUBHbBIM NPU3HAK;
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X — nepBblii (PaKTOPHBIN MPU3HAK;

Z — BTOpOI1 (PaKTOPHBIN IPU3HAK.

OyHKIIMOHAJIbHAS CBA3b TMPOSBISETCS C OJMHAKOBOM CWJIOW Yy BCEX €IMHMII
COBOKYITHOCTH, HE3aBUCUMO OT W3MEHEHHUsS JPYTuX TMPU3HAKOB (HAmpUMep,
HE3aBUCUMO OT (OpMBI COOCTBEHHOCTH, BHJa JIEITEIIBHOCTH U Pa3MEPOB
npeanpuaTus, PoH 3apaboTHOM IJIaThl ONPEIETISETCS MPOU3BEICHUEM YUCICHHOCTU
pa0OTHUKOB Ha CpPEAHIO 3apa0OTHYIO IUIaTy OAHOro padotHuka). I[loaTomy
(GYHKIHOHATBHYIO 3aBUCUMOCTh MOKHO YCTaHOBUTH Ha OCHOBE €IMHUYHOTO CiIydas
(OTAENBHOTO 3JIEMEHTA COBOKYITHOCTH).

[Ipu cTOXacCTHMYECKOW CBSI3W 3aBHCHUMOCTH TIPOSIBISIETCS HE B  KaXKIOM
OTIICJILHOM CJy4yae, a B OOIIeM, CpelHeM Npu OOJBIIOM YHCIIe HaOIIOJICHUN.
YacTHBIM CTydaeM CTOXAaCTUYECKOW CBSI3U SBISETCS KOPPEIAIIMOHHAS CBSI3b.

[Ipu KOppEeNsAIMOHHOW CBSA3M M3MEHEHHE pe3yJbTaTUBHOIO IpPU3HAKA
HE00s3aTEIbHO 3aBUCUT OT HW3MEHEHHUS OJIHOTO WJIM HECKOJbKHX (DaKTOPHBIX
npu3HakoB. KoppensimonHas 3aBUCHMOCTD MPOSIBISIETCS B CPETHEM JIJIST MaCCOBBIX
HaOmoaenuit. [lpu sTOM ompeneneHHOMY 3HAY€HUIO (DAKTOPHOrO MpU3HAKA
COOTBETCTBYET HEKOTOPBIA PsJl BEPOSATHBIX 3HAYCHHUH PE3yJbTaTUBHOTO TMpPH3HAKA,
TaK KaKk Ha pe3yJbTaT BIHUAIOT MHOXXECTBO HEYUYTEHHBIX CIy4alHBIX (PaKTOPOB
(HampuMep, Ha CPETHIO 3apa0OTHYIO IJIaTy PaOOTHUKOB MPEANPHUSITHS MOTYT
BJIMSITh MHOXECTBO (DaKTOPOB — SKOHOMHUYECKOE TOJIOKEHHE B CTpaHe, PETHOHE,
OTpacib YIKOHOMHUKH, K KOTOPOH OTHOCUTCSI IPEANIPUATHE, U IP.).

KoppensmuonHas 3aBUCHMOCTh TPOSIBISIETCS B CPEAHEM B Macce CIIydaes.
[TosTomMy Kakmomy 3HA4YEHHIO (AaKTOPHOTO TPHU3HAKA COOTBETCTBYET MHOMXKECTBO
3HAUCHUU PE3yIbTATUBHOTO MpPH3HAKA, PACIIOJIOKEHHOE B HEKOTOPOM HWHTEpBAJeE.
KoppensunonHbie CBS3W  SBISIOTCS HEOOPATHMBIMA W BBIPAXKAIOTCS B BHUJC
aJIUTUBHON MOJICIIU

V=a+exX, (209)
rae a— CBOOOJHBIM UJICH;

B — KO3 (UIIUECHT;

X — ¢akTOpHBIN MPU3HAK.
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CrnenoBarenbHO, KOPPEJSIIUOHHAS 3aBUCHUMOCTh — 3TO CTaTUCTUYECKAs
3aBUCHUMOCTh MEXJY CIIy4YalHbIMU BEJIMYMHAMH, HE UMEIOUIUMU CTPOro
(GYHKIMOHATIBHOTO XapakTepa, MpU KOTOPOW HU3MEHEHHE OJHOW M3 CIydallHBIX

BCJIMYMH IMPUBOAUT K USMCHCHUIO MATCMATUYICCKOI'O OKUAAHUA I[perﬁ BCIUMYHUHBI.

10.2 MeToapl CTAaTUCTUYECKOTO U3YUYCHHS B3aUMOCBSI3EH U 3aBUCUMOCTEH

Cratuctuka, 0pU HW3YYEHUHM B3aUMOCBS3€M W 3aBUCHUMOCTEH peluaer
creAyromme 3amayd: 1) JgaeT KOJNMYECTBEHHYIO OLCHKY HaJMYhs — CBSI3CH;
2) ompenmenseT HamNpaBlICHHE CBs3eil; 3) laeT XapaKTepUCTHKY CHIIBI CBSI3H;
4) maet XapakTepuCcTUKY POPMBI BIUSHUS (PaKTOPHBIX PU3HAKOB Ha Pe3yJIbTar.

JUisl pemieHusl yKa3aHHBIX 337a4 B CTaTHUCTUKE NPHUMEHSIOTCS CIEIyIOLue
METO/IBL.

1. Jnsa wmsydeHuss (GyHKIIMOHAIBHBIX 3aBUCUMOCTEH MPUMEHSIIOTCS OallaHCOBBIM
METOJI, UHAEKCHBIA METOJI, METOJI COITOCTABJICHUS MapaJIJICIIbHBIX PSIJIOB.

2. Jlns m3y4yeHus: KOPPENSLMOHHBIX CBSI3€M MEXIy KAaueCTBEHHBIMU IpPU3HAKAMU
IPUMEHSIOTCSI METOJ B3AMMHOW CONPSKEHHOCTH, METOJ PAHKUPOBAHUS U JIp.

3. Jlnsa u3ydeHHus KOPPEISLMOHHBIX CBSI3€M MEXIy KOJWYECTBEHHBIMHU IPU3HAKAMU
OPUMEHSIOTCS  METOJ MNapajuieJbHBIX PsIoB, Tpaduyueckuii MeTod, MeEeToA
AHAIMTHYECKUX FPYIITUPOBOK, KOPPEIIIUOHHO-PETPECCUOHHBIN aHAIN3.

Haunbonee aHaIUTUYHBIM SIBJISETCSI METOJ KOPPEISLUOHHO-PErPECCUOHHOTO
aHanu3a, KOTOpbI oOBeAMHSET B cebOe ABa MpHUEMa, BBHIMOJHSIOIIMUX pPa3HbIE, HO
B3aMMOJIONIOJIHSIONINE 3aJauu: 1) KOppENsIUMOHHBIA aHaiu3; 2) PerpecCUOHHBIN
aHaJIu3.

3agaun KOPPEISLMOHHOTO aHaln3a: |) KOJWYEeCTBEHHOE M3MEPEHHUE TECHOTHI
(CHIIBI) CBSI3M MEXIYy pe3yJbTaTUBHBIM U (DAKTOPHBIMU TIPU3HAKAMHU; 2) ONIPEACIICHNE
HEU3BECTHBIX MPUUYMHHBIX CBs3€Ei; 3) oLleHKa (haKTOPOB, OKA3bIBAIOIIMX HaHOOIbIIEE

BJIMSHHUC Ha pe3y.]'IBTaTI/IBHl)Iﬁ IIPpHU3HaK.
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OCHOBHOI NPEANOCHUIKON NPUMEHEHUSI KOPPEJSIIMOHHOIO aHalIn3a SIBJIAETCS
HEOOXOJMMOCTh TOJYMHEHHUS COBOKYITHOCTH 3HAUEHUHN BCEX (DaKTOPHBIX MPU3HAKOB
U Pe3yJbTaTUBHOTO MPU3HAKa HOPMAJIIBHOMY 3aKOHY paclpeesieHus: i OJU30CTh K
HEMY.

3agaun  perpecCMOHHOTO aHanmu3a: 1) omnpeAelcHHuE aHATUTUYECKOTO
BBIPQXEHUS CBSI3M, B KOTOPOM pE3YyJbTaTUBHBIA IMpPHU3HAK OOYCIIOBJIEH BIHUSHHUEM
(baKkTOPHBIX TPU3HAKOB, @ MHOXECTBO MPOYNX (HAKTOPOB, TAKKE OKA3BIBAIOIINX
BJIMSIHUE HA pe3ysbTaT, NPUHUMACTCS 3a IIOCTOSHHBIE M CpPEIHUE 3HAYCHUS;
2) ycTaHOBIJIGHHE HampaBieHHs U (OPMBI 3aBUCUMOCTH; 3) ompezelieHne QpyHKIUU
perpeccun (perpeccMoOHHO Mozenu); 4) HCHOJb30BaHUE YPABHEHUS PETPECCHU
(perpeccCMOHHON MoOJenH) JUIsl OLEHKM HEWU3BECTHBIX 3HAUCHHUH 3aBUCUMOM
IIEPEMEHHOM.

OCHOBHOH IIPEANOCBUIKOM PETPECCUOHHOIO aHAIM3a SBISAETCS IOJIYUHEHUE
pEe3yJIbTaTUBHOTO NpHU3HAKAa HOPMAJbHOMY 3aKOHY pachpeiesieHus, a (aKkTOpHbIE
NPU3HAKKM MOTYT MMETh MPOM3BOJIbHBIN 3aKOH pacnpeneneHus. [Ipu sTtom 3apanee
II0/Ipa3yMeBacTCs HaJIU4ue IPUYHMHHO-CJIEICTBEHHBIX CBs3EM MEXIY
pe3yIbTaTUBHBIM U (DaKTOPHBIMU MPU3HAKAMH.

KoppesIiMOHHO-pErpECCUOHHBIN  aHAIM3 B LEJIOM BKJIKOYAET H3MEPEHUE
TECHOTbI (CHJIbI) M HamlpaBlE€HUS CBSI3M MEXAYy pe3ylbTaToM M (akropamu
(KOppEeNsIMMOHHBIA aHaIU3) M YCTAHOBJIEHHE AHATIMTUYECKOTO BBIPAKEHUS CBSI3U
(perpeccuonHbiii ananu3). IlosTomy »TM 1Ba mnpuemMa o0ObEOUHEHBI B OJUH
CTaTUCTHUYECKUN METO/I.

OcCHOBHOE yCIIOBHE JIOCTOBEPHOCTM aHAJM3a 3aKJIIOYAaeTcsi B TOM, UTO
CTaTUCTUYECKAas MOJENb CBS3M M3yYaeMbIX SIBJICHMH MOXET OBbITh JOCTAaTOYHO
aJICKBATHOM MOJIETMPYEMOMY SIBJICHUIO (AMITPOKCUMHUPYIOIIAS).

JlocTaTOYHOCTh aNmpoOKCUMaluu (MPUOIHKEHUs]) CTaTUCTUUYECKOH MOJETH K
SMIUPUYECKUM JAHHBIM JOCTUTAETCSl MyTeM COOJIOACHUM CIEIYIOIIUX OCHOBHBIX
TpeOOBAHMI K €€ MOCTPOCHHUIO:

1) COBOKYNHOCTh MCXOAHBIX JAHHBIX JOJDKHA OBITH OAHOPOJHOW M MAaTeMaTUYECKU

OMKCHIBATHCS] HEMPEPHIBHBIMU (PYHKIIUAMU;
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2) BO3MOXXHOCTH OITMCAHHS MOJEIMPYEMOIO SBJICHUS OJHUM WU HECKOJIbKUMHU
YPaBHEHUSIMU TPUUMHHO-CIIEACTBEHHBIX CBA3EH;
3) Bce (pakTOpHBIE MPU3HAKU JTOJKHBI HMETh KOJIMUYECTBEHHOE BBHIPAXKECHHE,
4) uccinenyemasi COBOKYIHOCTh JOJDKHA UMETh AOCTaTOYHO OOJBLION 00BEM (YHCIIO
HAOJMIOICHUIN JTOJDKHO OBITH B 5-6 pa3 Oombline uuciaa (akTopoB, BKIIOUYEHHBIX B
MOJIEIh);
5) UPUYMHHO-CIEACTBEHHBIE CBSI3M JIOJDKHBI  ONMCHIBATBCS JIMHEHMHOW WIIU
MIPUBOJUMOM K JIMHEHHOM (hOpMOI 3aBUCUMOCTH;
6) OTCYTCTBHE KOJMYECTBEHHBIX OTPAaHUYEHUIN HA MapaMeTPhbl MOJIEINH;
7) TeppuTOpHUalIbHAas W BPEMEHHas CTPYKTypa M3y4aeMOW COBOKYIMHOCTH JOJIKHA
OBITh IOCTOSIHHOM.

Teopernyeckas 0OOCHOBAHHOCTb MOJENEH CBSI3H, MOCTPOCHHBIX HA OCHOBE
KOPPEJSIIMOHHO-PETPECCHOHHOIO  aHallu3a,  OOecleyuBaeTcss  COONIOACHHUEM
CJICIYIOIINUX YCIOBHUIM:

1) Bce MNpU3HAKM U HMX COBMECTHBIE paCHpEACIICHUS MAOJDKHBI MOTUUHATHCS
HOPMAJIbHOMY 3aKOHY pacIIpecIICHHUS];

2) nmucriepcusi MOAEIIMPYEMOTo MpU3HaKa JOJKHA BCE BPEMs OCTABAThCS MMOCTOSTHHOM
IIPU U3MEHEHUHU BEJIMYMHBI U 3HAYCHUH (PaKTOPHBIX MPU3HAKOB;

3) otnenbHble HAaOMIOAECHUS JOJDKHBI ObITh HE3aBUCUMBIMU, TO €CTh PE3YJbTaThl,
MOJIyYeHHbIE TpPU HAONIOACHUM, HE JIOJDKHBI OBITh CBSI3aHBI C MPEAbIAYLIMMU
HAOJIOICHUSIMU U COJIepKaTh MH(GOPMAIIMIO O MOCIEAYIOMNUX HAOIIOACHHIX, a TAKKE
BIIUSTH HA HUX;

4) yncno (PpakTopoB, BKIOYAEMBIX B MOJIENb, IOJKHO OBITh ONTUMAJIbHBIM, TO €CTh
4yuciao (PaKTOpOB, BKJIIOYAEMBIX B MOJEIb, JIOJDKHO COOTBETCTBOBATh OOBEMY
M3y4aeMoOil COBOKYIMHOCTH (YHMCIIO (paKTOPHBIX MPU3HAKOB JOJKHO OBITH B 5-6 pa3

MCHBIIC YNCJICHHOCTH CANHMUIL H3y11aeMoﬁ COBOKYHHOCTI/I).
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10.3 ®opmbl U BUIBI KOPPEISIIMOHHO-PETPECCUOHHON 3aBUCUMOCTH

Koppensinonnas cBsizb TpOSBISIETCS] B HECKOJIbKUX (opMax U Buaax (puc.

KoppensaunonHas cBs3b

[To HanpaBneHuto ITo konmuuecTBy ITo crenenu ITo dhopme

CBS3U IIPU3HAKOB, 3aBUCUMOCTH 3aBUCUMOCTH

BKJIFOYEHHBIX B
MOZEJIb
> TpsaMas —» I[lapHas »| Hemocpencreennas | || Jlunennas
» oOparHas —» YacTtHas » KocBennas Ly| Henmuneiinas
—» MHoxecTBeHHas » Jloxxnas

Pucynox 57 — Bujsl u popMbI KOPPETSITMOHHON 3aBUCUMOCTH

[lo HampaBiIeHHIO KOPPEISLUOHHBIE CBSI3U MPUHUMAIOT JABE (HOPMBI: IpsiMast
3aBHCUMOCTh; OOpaTHas 3aBUCUMOCTb.

[Mpsimast (TOJIOKUTENBHAS KOPPENSIHNs) — 3TO 3aBUCHMOCTh, NPU KOTOPOH
U3MEHEHUE pEe3yJIbTaTUBHOTO U (PAKTOPHBIX NPU3HAKOB MPOUCXOAUT B OIHOM
HampaBieHuu. To ecTb, NpH YBEIMYEHHH (YMEHBIIEHUH) (DAKTOPHOTO MNpHU3HAKA
PE3yNbTATUBHBIN MPU3HAK TAK)KE YBEIUUUBACTCS (TaAKXKE YMEHBIIIAETCS).

OOparHast 3aBUCMOCTh (OTPHIIATENIbHAS. KOPPEISIIHS) — 3TO 3aBUCHMOCTb, IIPH
KOTOPOH HW3MEHEHHE pe3yJbTaTUBHOIO U (DAKTOPHBIX MPU3HAKOB MNPOUCXOIUT B
IPOTHUBOIIOJIOKHOM HalpaBlieHUU. 1O €ecTh, NpPU YBEIMYECHUH (YMEHBILIECHHUM)
(aKkTOPHOTO MpU3HAKa PE3yJIbTaTUBHBIN MPU3HAK YMEHbIAETCS (YBEIMUNBACTCS).

[To konM4ecTBy MPU3HAKOB, BKIOYEHHBIX B MOJIE€Nb, KOPPEISILIMOHHBIE CBSI3U
OPUHUMAIOT Tpu  (QOpMBI:  MapHas  KOppEJsALUs; dYacTHas  KOPPEIALHs;

MHOKCECTBCHHAS KOPPEJIALHA.
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ITapHass xoppemsiuuss — 3TO 3aBUCUMOCTb MEXAY IBYMs Ipu3Hakamu. [Ipm
3TOM, OJIUH — (DaKTOPHBIN, BTOPON — pEe3yNbTaTUBHBIN; MO0 OOUH — (AKTOPHBIN U
BTOPO#1 (haKTOPHBIH.

YacTHasg Koppemsinus — 3TO 3aBUCHMOCTb MEXAY OJHUM pE3YyJbTaTHUBHBIM U
HECKOJIbKMMU (DaKTOPHBIMH Ipu3HaKaMu. [Ipu 3TOM, 0lMH pe3ysIbTaTUBHBIN, BTOPOU
— oJuH U3 (PAKTOPHBIX. 3HAUEHUE OCTAJbHBIX (PAKTOPHBIX NPU3HAKOB B JIAHHOM
ciydae (PUKCHpYETCs Ha CPEeTHEM YPOBHE.

MHOXeCTBEHHAsl KOppeJsiiMsl — 3TO  3aBUCUMOCTb  MEXAY OJIHMM
pe3yabTaTUBHBIM U JBYMsI WM HECKOJBKUMH (DaKTOPHBIMU MpU3HAKaMu. B oTnudme
OT TAapHOM W YaCTHOW KOPpPEJSILUU, KOTOpPbIE MOTYT OBITh JIMHEHHBIMU H
KPUBOJIMHENHBIMM, MHOXECTBEHHAs KOPpEIsiLHs B KOHEYHOM HTOre CBOJUTCSA
TOJIBKO K JIMHEHHOU hopme CBSI3U.

[lo creneHn 3aBUCHUMOCTH KOPPEJSLMOHHBIE CBSI3U MPUHUMAIOT TPU (POPMBI:
HEIIOCPEACTBEHHAs CBA3b; KOCBEHHAs CBs3b; JIOXKHAS CBSA3b.

HenocpenctBeHnHast cBsi3b — 3TO 3aBUCUMOCTb, NPU KOTOPOMl (PaKkTOpHBIA U
pe3yJIbTaTUBHBIN TNPU3HAKK B3aUMOJICHCTBYIOT MEXIYy COOOM HEMOCPEenICTBEHHO
HaIpsAMy1o 0€3 ydacTus Kakux-11u00 Apyrux (hakToposB.

KocBenHast cBsi3b — OTO 3aBUCUMOCTh, TpPU KOTOPOW (HaKTOPHBIA U
PE3YNbTATUBHBIN MPU3HAK B3aUMOJICUCTBYIOT MEXIY CO0OI HE HampsAMYyIo, a 4Yepes
y4acTHe Kakoro-iubo TpeTbero (akropa, OMNOCPEAYIOMIEr0 CBSA3b  MEXKIY
U3y4aeMbIMH MPU3HAKAMH.

Jlo)kHast CBA3b — 3TO 3aBUCHUMOCTb, MPU KOTOPOU CBSI3b YCTAHABIMBAETCS
TOJIBKO (POpManbHO (MATEMAaTHYECKH), MOATBEPKIAETCA TOJBKO KOJMYECTBEHHBIMHU
OLICHKAMH U HE UMEET KaYECTBEHHOU OCHOBBI.

ITo dbopme cBsI3M MPUHUMAIOT JBA BUJIA: JUHEWHAs 3aBUCUMOCTD; HEJIMHEHAs
3aBUCUMOCTb.

JIuHelHast 3aBUCUMOCTD (JTMHEHWHAs PErPECCHsi) BhIPAXKACTCS MPSIMOTMHEHHON
byHkuuen (ypaBHEHUEM MPSIMON JTMHUM ), KOTOPOE UMEET BUJL

VX)=a,+a,xX, (210)

rae Y (X) — pe3ylbTaTUBHbBIN IPU3HAK;
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X — (pakTOpHBIN MPU3HAK;

Ao, a; — MapaMeTPbl YPaBHEHMS PETPECCHH.

JIuHeliHas perpeccusi MCIONb3yeTCs B TOM cllydae, KOrjJa IpHU HW3MEHEHHUU
(dakTOpHOTO TpHU3HAKA MPOUCXOJUT HEMPEPHIBHOE PABHOMEPHOE HW3MEHEHUE
PE3yJIbTaTUBHOTO MPU3HAKA.

HenuneliHast 3aBUCHMOCTh  (HEJNIMHEWHAs PErpeccHs) -  BBIPaXKaeTcs
ypaBHEHHEM JI000M  KpuBOIWMHEHHOW  (GyHKUMM  (mapaboibl, rumnepOobl,

Jorapumuyecko PyHKIIUM U T.11.)
2
V(X)=a,+a,x X +a,xX", (211)
Henunelinast perpeccusi UCHONB3YyeTCS B TOM cliydae, KOrjia IMpu U3MEHEHUU

(baKTOpHOFO IIpu3Haka HW3MCHCHUC PC3YJIbTATUBHOI'O IIPpU3HAKA JIIPOHUCXOJIHUT

HEpPaBHOMEPHO, JIMOO HAIPABJIIEHHE €r0 U3MEHEHHUS BOOOIIE MEHIETC Sl Ha 00paTHOE.

10.4 Omnpenenenne mapaMeTpoB YpaBHEHUS PETPECCUN, UX HHTEPITPETAITIS

B Hacrosiee BpeMs TpaJaUIIMOHHBIE METO B KOPPEAITHOHHO-PErPECCHOHHOTO
aHaJlM3a IMUPOKO TMPEACTABICHBI B PA3HOTO poOJAa IMAKeTaxX [MPHUKIAIHBIX
CTaTHCTUYCCKUX MporpamMMm OBM, dro u30aBiIsIeT OT PEIICHHS 3aa4dll CIIOKHBIX
MaTEeMaTHYECKUX PACUETOB. B A3THX yCIOBHSIX 3a/1a4d UCCIICIOBAHMS BKITIOYAIOT:

1) mpaBUJIBHYIO MTOJTOTOBKY UCXOIHOW HH(POPMAIINH;

2) oTOOp M3y4aeMbIX (haKTOPOB Ha OCHOBE OMNPEICICHHS MPHYUHHO-CIICACTBEHHBIX
CBSI3CH;

3) ofecrneyeHne JAOCTATOYHOTO O00BEMa  COBOKYITHOCTH  JIJIS  TOJTyYeHHUs
HECMEIIEHHBIX OICHOK;

4) ipaBUIIBHYIO HHTEPIPETALIMIO PE3Y/IHTATOB aHAIIN3A.

[IpaBunbHas TOATOTOBKA HWCXOMHOM WH(OpMAIMu W OTOOp M3y4aeMbIX
(GaKkTOpOB TPOM3BOAMUTCS HA OCHOBE IIPECABAPUTEIHLHOTO aHajan3a, KOTOPBIU
MIpEArnosaraeT onpeaesieHne HATUYUS CBSI3U MEXy TIpU3HAKAMU; OTIPEIeTICHUE TOTO,

KAaKOU MpHU3HAK SBJIAETCS Pe3yIbTaTOM M KakoW — (paKTOpPOM; YCTAaHOBJICHHE BUAA U
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dbopMBI CBSI3M MEXIy MNpu3HaKamu. [IpenBapuTenbHBIA aHAIN3 TPOBOIUTCS TIPHU
MOMOIIM CJHEIYIOIMIMX METOAOB: AHAIUTUYECKUX TPYNIHUPOBOK; TIparuecKoro
MeToaa (mocTpoeHue rpaguka KOppeasiuOHHON 3aBUCMMOCTH — KOPPEISIUOHHOTO
noJisi); TabmuyHOTO MeToAa (MOCTPOSHUE KOPPEISIMOHHBIX TaONWIl); MeToaa
nepedopa pa3IMUHbIX YpaBHEHUMN (ITPOBEPKA KaKIOTO BHIOPAHHOTO YpaBHEHUS CBSI3U
Ha ocHOBe t-kputepusi Cteronenta u F-xkputepus duiepa); MeToga 3KCHEPTHBIX
OLICHOK (pacyeT M aHaJM3 HEMapaMETPUYECKUX IOKa3zaTeled CBA3M  —
koaddummentos Crnupmena, KeHnemna ©  KOHKOpJAIMK); METOJA IIAroBOU
perpeccud — MAaroBOro PErpecCMOHHOrO aHanu3a (MOCIEI0BATEIbHOE BKIHOYEHHUE
(akTOpOB B ypaBHEHUE PETPECCHMU U MOCIEAYyIolas MPOBEpPKa UX 3HAYMMOCTH Ha
ocHoBe kpuTepueB t-kputepust CthiofieHTa u F-xputepus Ouiepa).

OrnpeneneHue mapaMeTpoB YpaBHEHUSI perpeccuu (pPerpecCHOHHOM MOJIENH)
OCYLIECTBJISIETCS. METOJOM HAaWMEHBIINX KBAJpaTOB, B OCHOBE KOTOPOIO JIEKUT
IPENO0JIOKEHNE O HE3aBUCUMOCTH HAaOIIOI€HUI N3y4aeMOil COBOKYITHOCTH.

CymHOCTh METOJa HAMMEHBIIMX KBAJPATOB 3aKIIOYAETCS B HAXOXKICHUU
MapaMeTPOB PETPECCUOHHONW MOJENH, NpPH KOTOPbIX MHUHUMH3UPYETCS CyMMma
KBaIpaTOB OTKJIOHEHUH SMIHUPUYECKUX ((DAKTUUECKHX) 3HAUEHUN pPE3yJbTaTUBHOIO
MpU3HAKa OT TEOPETUUYECKUX, MOJYYCHHBIX MO BHIOPAHHOMY YPaBHEHHUIO PETPECCHU
(perpeccuonHoii mozenu). PopMaibHO METOJ HAMMEHbBIIMX KBaJApPAaTOB MOXKHO
MPEACTABUT CIEAYIOIIMM 00pa3oM

SV (X)-V;)? - min, (212)
raie Y (X) — TeopeTuueckue 3HaUCHUS PE3yIbTaTUBHOTO MPU3HAKA;

Vi — pakTrueckue (AMIUPUYECKUE) 3HAYEHUS PE3yJIbTaTUBHOIO NMPU3HAKA.

J{ns npssMOM 3aBUCUMOCTH

S=%(y—a,—ax)* —>min , (213)

CyMMa KBaJpaTOB OTKJIOHEHUW S sBNsieTCA (PYyHKUMEH MapaMeTpoB ap U aj.
MUHHMaTBLHOCTh 3HAYEHUS 3TOM CYMMBbI OCYILIECTBIISIETCSA IyTEM PEUIEHUS CHUCTEMBI
HOPMAJIbHBIX YpaBHEHMHA. MeTOoj, HaUMEHBITUX KBAJAPATOB MPEANOJaraeT Yucio
HOPMAJIbHBIX YPAaBHEHH B CHCTEME PaBHOE YHCIy HEU3BECTHBIX KO3(P(PULIUEHTOB

YpaBHEHHUS PETPECCHH.
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[Tpu napHo¥i (1ByX(haKkTOpHOI) MOAETH U JIMHEHHOIN 3aBHCUMOCTH YpPaBHEHUE
perpeccuu uMeeT BUJ
V(X)=a,+a,X,, (214)
I[Ipy mapHOM PErpecCMOHHOM MOJEIM CHUCTEMA HOPMAIBHBIX YPaBHCHUU
BKJIIOYAET JIBA YPAaBHEHUS — MO YMCIYy HEU3BECTHBIX MMAPAMETPOB B PETPECCHOHHOM
MOJEIN U UMEET BUJ
ZY =ayn+a, Zx
, (215)
ZYx = aOZ:x+alZ:x2
rie  ap - CBOOOJHBIM YJIEH, KOTOPBIM MOKAa3bIBACT YCPEIHEHHOE BIIMSHUE Ha
pe3yJbTaTUBHBIA MPU3HAK HEYYTEHHbIX (HE BBIJCICHHBIX IS
uccneaoBanus) GakTopoB;

a; - KOd(DPUIMEHT YUCTON perpeccuu, KOTOPhI MOKa3bIBa€T, HA CKOJIBKO
€IMHUI] CBOET0 M3MEPEHUsl YBEIUYUTCS (MM YMEHBUIUTCS) B CpPEIHEM
pe3yJbTaTUBHBIN MPU3HAK MPU YBEIMYCHUHU (HAKTOPHOTO MpPHU3HAKA Ha
€IMHHUIly CBOEro u3MepeHus. Eciam a; mosjokuTeneH - HaOmromaercs
npsMas  CBsI3b  MEXAY NpPU3HAKAMM, €CIM a; OTPUUATEIEH —
HaOmogaeTcss oOpatHas cBsA3b. Ilpu 3TOM, YMCIOBOE 3HAYECHUE
kod(pdulieHTa perpeccuu XapakTepu3yeT BEIUYUHY HW3MEHEHHUS
pe3yAbTaTUBHOTO MPHU3HAKA MO/ BIUSHUEM (DAKTOPHOTO MPHU3HAKA.

[Ipu MHOXeCcTBEeHHOMU (Tpex(aKTOPHOI) MOJENIHN YpaBHEHUE PETPECCUN UMEET
BU/T
V(X)=ay+a,X, +a,X,, (216)
Jlns ompeneneHuss mapaMmeTpoB B JAHHOM CIIydae PEIIAETCS CUCTEMA U3 TPEX
YPaBHEHMH, 110 YUCITY HEU3BECTHBIX NIAPAMETPOB B PETPECCHOHHOW MOJENU U UMEET
BU/I
XV =a,n+a2X, +a,2X,
VX, = a,2X, + a,2X,° +a,32X X, (217)
VX, = ay2X, + a,2X, X, +a,2X," .
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JUisi HaxoXIEeHHsT MapaMeTpOB ypPaBHEHUS perpeccuu (perpecCMOHHOM
MOJIEJI) peIIaeTcsi BbIIIEyKa3aHHAas CHUCTEMa YypaBHEHUM, JMOO HCHOJB3YIOTCA
cienyomue GopMyIibl.

Koaddumument perpeccun onpenensercs mno hopmysie

4= (X, - X) X(—y;_V) (218)
(X, - X)
nim
a =r x& 219
i Txp(i) O-x(i) ) ( )

rae  Xj— MHAUBUAYaJIbHbIE 3HAUEHHS (DAKTOPHOTO MPU3HAKA;
X - cpenHee 3HaYeHUE (DAKTOPHOTO MTPU3HAKA;
Vi — MHAMBHYaJbHbBIE 3HAYEHUS PE3YIbTATUBHOIO IIPU3HAKA;
Y - cpejiHee 3HAUCHUE PE3YJIbTATUBHOTO MPH3HAKA;
I'vy(i) — KOOQGHUINEHT MAPHOH JIMHEWHON KOPPEIALMHA MEXIy PE3yJbTaTUBHBIM

U (GaKTOPHBIM MPU3HAKOM;

o, - CpelHee KBaIpaTHIECKOE OTKIOHEHUE PE3YIbTATUBHOIO IPU3HAKA;
O, - CPEIHEe KBaPaTHIECKOE OTKIOHEHHE (PAKTOPHOIO NPU3HAKA.

[TapameTp ap onpexnensiercs no popmyie
a, =Y —a,x X . (220)

[lomyueHHOE ~ ypaBHEHHME  pErpeccMd  BbIpakaeT  (PYHKIHMOHAJIBbHYIO
3aBUCUMOCTb MEXJIY pPE3yJbTaTUBHbIM M (PAKTOPHBIM MPU3HAKOM ((aKTOPHBIMU
IpU3HAKaMH), KOTOPYK) MOKHO JOMYCTUTh INpPU YCIOBHM, YTO BCE€ OCTATOYHBIE
(akTOpbl HE OKa3bIBAIOT CYLIECTBEHHOIO BIMSHUS HA PE3yibTarT.

Takoe ycnoBue, Kak NpPaBUIIO, HE COONIIONAETCS, YTO CHUXKAET KayeCTBO
YPaBHEHHUSI PErpeccuy, W pe3ysibTaThl aHalu3a O0JaJaloT OMMOKAMU YIPOLICHHMS.
[IpyuriHBl BO3HUKHOBEHMS OIIMOOK YIPOIIEHUs: 1) HEmoJHOTa oXBaTa €JIMHMII
U3y4aeMOil COBOKYITHOCTH; 2) BKJIIOYEHHE B MOJEIb HE BCEX, & TOJBKO YacTH
(GakTOpoB, OKa3bpIBAIOMIMX BJIMSHHE Ha pe3yJbTaT; 3) HEMoJHAs aJeKBAaTHOCTb
BBIODAHHOTO  ypaBHECHUs  CBsI3M  (PErpEeCCHOHHOW  Mojeiw); 4)  HaJIu4ue

MYJIBTUKOJJTMHEAPHOCTU (TECHOM 3aBUCUMOCTH MEXIY CaMUMH (aKTOPHBIMH
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npU3HaAKaMU - MapHble KOAPUIUEHTH Koppesiuuu npesbimaiot 0,8) B ypaBHEHUSIX
MHO>KECTBEHHOW PETrPECCHM.

WuTepnipeTanysi pe3ynbTaToOB aHAlIM3a MOXET ObITh 3aTpPyJHEHA, TaK Kak
(dakTOpHbIE MPU3HAKH PA3TUYHBI MO CBOEH CYIIHOCTH W UMEIOT Pa3Hble €IUHHIIBI
u3Mepenus. i npuBeneHuss KO3PQPUIMEHTOB PErPecCur B CONTOCTaBUMBIN BUJ U K
€IMHBIM €IMHULAM HU3MEpPEeHMs] KO3(PPUIMEHTHl PpErpeccuud MNpPUBOASATCS B
CTaHJAPTU30BaHHBIA BUJ MYTEM UX BBIPAKEHUS B OTHOCHUTEIBHBIX BenuuuHax. Jiis
ATOr0 ONPENEISAIOTCS YaCTHbIE KOAPPUIUEHTHI: KOI(DPUIMEHT 3IaCTUYHOCTH - I;

Oera-kod((HUIMEHT - f ; YaCTHBIM KOA(PPUIMEHT TeTepMUHAINY - d.

KoaddunmenT anactuaHocTu onpenensercs no Gopmyre
X

D =a; x =, (221)
y

riae  Oj— KOd(POUIHMEHT 2JIaCTUYHOCTH;
aj— Kod(ppuiueHT perpeccuu;

X, - cpenHee 3HaUYeHUE (DAKTOPHOTO MPU3HAKA,

V - cpenHee 3HaYeHUE pe3yJIbTaTUBHOIO NIPU3HAKA.

Koaddunuent »macTHYHOCTH TOKa3biBaeT, Ha CKOJIBKO MporeHToB (%)
YBEIUYUTCS JIMOO YMEHBIIUTCS B CPEHEM 3HAUEHUE PE3YJIbTATUBHOIO MPU3HAKA MTPU
YBEJIMYCHUH 3HaUCHUs (pakTOpHOTO npu3Haka Ha 1 mporeHT (%).

berra-ko3puimenTsl NCnoNb3yoTCs AJid onpeneaeHust (akTopoB, B pa3BUTHH
KOTOPBIX 3aJI0KEHbl HamOoJiee KPYNHbIE pPE3EPBbl HW3MEHEHUS PE3yJIbTaTUBHOIO
npuU3HaKa. XapakTepu3ylT pa3uuMsl B CTENEHU BapHallMM BKJIIOYEHHBIX B MOJEIb

npu3HakoB. Onpenenstores no popmye

B=ax2x, (222)

o

v
rae B - koahduiment;

aj — K03 PUIMEHT perpeccum;
- CpeliHee KBaIpaTHUeCKOe OTKIOHEHHE (DaKTOPHOTO TIPU3HAKA,;

O xi

o, - CPCAHCC KBAAPATUICCKOC OTKJIOHCHHUC PC3YJIbTATUBHOI'O IIPU3HAKA.
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berra-koagduimeHT mokas3piBaeT, Ha KakKyl0 dYacTb CBOETO CPEIHETrO
KBaJIpaTUUECKOTO  OTKJIOHEHHUS  YBEIMYUTCA JMOO  YMEHBIIUTCA  3HAYCHHE
pPe3yIbTATUBHOTO TPU3HAKA MPHU YBEIWYCHUU 3HAYCHHS (PAKTOPHOTO NpU3HAKa Ha
OJIHY BEJTUYMHY CBOETO CPEIHEr0 KBAAPATHUECKOTO OTKIIOHEHHS.

[IpoBeneHne KOPPENSLMOHHO-PETPECCHOHHOTO aHallM3a B COBPEMEHHBIX
YCIOBUSIX OO0ECHEeUeHO MpUKIagHbIMU NporpaMMmamMu OBM. OxnHolt u3 mporpamm
seisiercs «[laket aHanmu3ay crannaptHoro nprinoxkeHust Microsoft Excel.

[Tpumep pacuera K0I(PPHUIKMEHTOB pErpeccHd M KOPPEALUU TpU MapHON
3aBHCHUMOCTH — OJHO(AKTOPHOW MOJEIN TMPEACTaBIEH Ha OCHOBAHHUU JAHHBIX

Ta0JIMIEI 54.

Tabmuua 54
KavecTBo 1oYB 1 ypokaifHOCTh OBOILIEH IO MPEIPHUSITUSIM 00JIaCTH

Ne KagectBo nous, 6amiel, X YporkaliHOCTh OBOIIIEH, T/Ta, Y
1 68,00 16,00

2 80,00 18,00

3 50,00 15,00

4 45,00 12,00

5 87,00 23,00

6 85,00 20,00

7 45,00 9,00

8 48,00 13,00

9 95,00 31,50

10 50,00 14,00

11 70,00 18,00

12 80,00 21,50

13 89,00 23,00

14 78,00 22,00

15 55,00 16,00

16 75,00 18,00

17 88,00 29,00

18 51,00 13,00

19 58,00 14,00

20 90,00 28,00

[Ipy momomM MOCTPOCHUS PETPECCUMOHHOW MOJEIU ONPEHENSACTCS CTEICHb
3aBUCHUMOCTH YPOXKAWHOCTU OBONIECH (pe3ylbTaTUBHBIA MPU3HAK — Y) OT KadyecTBa
nouB (akropHbiii npuzHak — X). dopma cBs3u omnpenensercs Ha OCHOBAHUU
MPEABAPUTEILHOTO aHali3a MyTeM TIOCTpOeHUsi Trpaduka KOPPEIAIUOHHOM

3aBUCUMOCTHU — KOPPECIIAIUOHHOIO ITOJIA. KOppeJ'ISH_II/IOHHOG I10JIC MOKHO IMOCTPOUTE C
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UCTIONIb30BaHueM npuioxenus «Mactep muarpamm» Microsoft Word wimu Microsoft
Excel cnemyromum myTem: BKIanKa «BCTaBKay, «IuarpamMma», BBECTH B SUYCHKHU
WCXOJIHBIC IaHHBIC — B TIEPBYIO rpady 3HaYeHUs1 (pakTopHOTO Mpu3HaKa X (KayecTBO
noyB, Oaulbl), BO BTOPYH Tpady 3HAYCHUS pPE3yIbTATUBHOTO TpU3HAKa Y
(YpO’KaifHOCTBh OBOIIIEH, T/Ta); «THIl AUATPAMMBI» - BBIOPATh «TOYCUHASD», «I00ABUTH
JMHUIO TPEHIA» - «JTMHEHHBIN», BO BKJIAJKE «IapamMeTpbl» BBIOPATh «IIOKa3bIBATh
ypaBHEHHE Ha JUarpaMMe» U «IIOMECTHTh Ha JUarpaMMy BEJTHYWHY JOCTOBEPHOCTH

arnmpokcumanuu» (puc. 58).

y = 0,3159x - 3,2083
R%=0,8329

, T/Ta

v

WHOCTH OBOLICH

v

P P DN W W
o o1 O o1 ©O o1 O O
1 1 1 1 1 1 J

VYpoxa

o

20 40 60 80 100

Kauectso nous, 6annbi

¢ VYpoxxallHOCTb OBOILEH, T/Ta, Y = JIunelnslii (YpoxkaliHOCTH OBoLIEH, T/Ta, Y)

Pucynox 58 - 3aBUCUMOCTH YPOKalHOCTH OBOIIEH OT Ka4eCcTBa MMOYB

N3 rpaduka koppensiuoHHON 3aBUCMMOCTU — KOPPEJISIITUOHHOTO T0JIsl (puC.
58) BUAHO, YTO MEXIy ypOKaWHOCTHIO OBOIIEH W KaueCTBOM IOYB HAOJFOIaeTCs
JUHEHHAs 3aBUCUMOCTb, TaK KaK TOYKHM B OCHOBHOM TPYIIUPYIOTCS OJIM3KO K
JMHENHOMY TpeHAay. [Ipu 3TOM BUIHO, YTO CBSI3b MEXKAY YPOKAWHOCTHIO OBOLIEH U
Ka4eCTBOM IOYB HMMEET MPAMOE HAIPABJIEHUE, TAK KaK JIMHUSA TPEHAA HaIpaBJICHA
BBEpX. Takke MOXKHO CKa3aTb, YTO MEXKIY YPOKANHOCTHIO OBOLICH M KA4YECTBOM
MOYB HAOJIOJAETCS TECHas CBsA3b, TaK KaK TOYKH, OTPAKAIOIIUE IMIIUPUUYECKHUE
3HAUEHUS PpEe3YyJIbTATUBHOTO TMPU3HAKAa JOCTATOYHO OJM3KO CrpyNIUPOBAHBI

OTHOCHUTCJIbHO JIMHU TPCH/A.
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Kpome »srtoro, Ha rpaduke ypaBHEHHE PErpecCMH HUMEET  BUJ:
V(X)=-32083+0,3159x X .

[Tapamerp a; = 0,3159 B mnosydeHHOM YypaBHEHHUM PETPECCUM — 3TO
KOX(PQUITUEHT YHUCTON perpeccrud, KOTOPBIM IOKa3bIBaeT, YTO MPH YBEITUYCHHUU
KayecTBa MOYB Ha | Oami, ypo)KallHOCTh OBOIICH B CpPEAHEM YBEIMYMBACTCS HA
0,3159 1/ra.

[IpoBenenublii aHanu3 rpaduueckuM crmocoOOM ToKa3ald MpeaBapUTEIbHbIC
pe3ynabTaThl. [ MOJMHOTO aHalv3a MOXKHO HCIONb30BaTh mpuioxkeHue «llaker
ananmu3a» Microsoft Excel. Anroputm paGoThl B JaHHOM MPUIOKEHUU BKIOYACT
CJICIYIOIME Iaru: BHECTH MCXOJHBIC JaHHBbIC B suekiku yicta Microsoft Excel; Bo
BKJIAJIKE «JaHHBIE» TEPEUTH IO CChUIKE «aHaIU3 JaHHBIX», BBHIOpATh M3 MEHIO
UHCTPYMEHT «PETPECCUs», BBIACIUTH JMANa30H BXOJHOTO HWHTEpBalia HMCXOIHBIX
JTaHHBIX PE3yNbTaTUBHOTO TpHW3HaKa Y W JMana3oH BXOJHOTO HMHTEpBaia

dbakTopHOrO MpHU3HaKa X, BBECTH JaHHBIC, OTMETUTh «ypOBEHb HajaexkHOCTU 0,95%,

Jliis BeIBO/IA pe3yiibTaToB - «OK». (Tadm. 55).

Tabauia 55
PGSYJIBT&TI)I PEIrpeCCHOHHOI0 aHaJIn3a
Cman t- P-
Kosgpgpu | oapmuas | cmamu 3HA Huorcnue | Bepxnue | HuowcHue Bepxnue
yuenmol | owubKa cmuka yeHue 95% 95% 95,0% 95,0%
Y-
nepece

YEHUE -3,20828 | 2,381644 | -1,34709 | 0,194667 | -8,21193 | 1,795365 | -8,21193 1,795365
ITepe
MEHHas
X1 0,315909 | 0,033356 | 9,470809 | 2,05E-08 | 0,24583 | 0,385987 | 0,24583 0,385987

B Tabnuue 55 crenepupoBanbl 3HaueHUsI KOd(PuULIMEHTa PErpeccuu a; U €ro
CTaTUCTUYECKUE OlEHKU. B Ttabmuime 55 cToAOIBI HUMEIT  CIEAYIONIYIO
MHTEPIPETALHUIO:

- K0O3(QPUIMEHTHI — 3HaUYEeHUs KO3 puueHTa aj;
- CTaHJIapTHas omMOKa — CTaHAapTHas ommMoOKa K03 dUIIMeHTa a3,
- t — cratuctuka — pacuetHsie 3HaueHus1 t — kpurepus (CTbrOJEHTA), BEIYUCICHHBIC

o ¢hopmyiie
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t — cratuctuka = Koagdurments: / CtanaaptHas ommoka; (223)
- P - 3HaueHus — 3HaueHHWA YPOBHS 3HAYMMOCTH, COOTBETCTBYIOILHE
BBIUMCIUTENbHBIM  3HaueHusiM .  Ompezgensiercss ¢ NOMOIIbIO  (DYHKIIMH:
CTBIOAPACII (ty; n - m - 1);
- HiwkHUE 95% u BepxHUE 95% - COOTBETCTBEHHO HMKHHE U BEPXHUE TPAHUIIBI
JIOBEPUTENIbHBIX MHTEPBAIOB g KoddduimeHnTa perpeccuu aj. s HaxoxaeHHs
rpaHull J0BepUTeNbHbIX HHTEpBaoB ¢ moMoIblo pyHkiuu CTbAPACIIOBP («a; n -
M - 1) paccunThIBatOTCSl KpUuTHUECKKe 3HaueHus t — kpurepus (CTplojieHTa), a 3aTeM
BBIYUCIISIIOTCSL COOTBETCTBEHHO HWIKHME M BEPXHUE TPAHULBl JOBEPUTEIbHBIX
MHTEPBAJIOB 10 (opMysam

HiwkHAE 95% = Koaddunuent — CranaapTHas ommoKa X tip; (224)

BepxHHe 95% = Koaddunuent + CrannapTHas omuoKa X typ. (225)

N3 pacueroB, mpencTaBieHHbIX B TaOmuie 55, ypaBHEHUE PETPECcCUU UMEET
Bua: V(X)=-320828+0,315909 x X .

[Tapamerp a; = 0,315909 B mnoslydyeHHOM YpaBHEHHM PETPECCHH — 3TO
KOO (PUIIMEHT YHCTOW perpeccuu, KOTOPBIM TMOKa3bIBA€T, YTO NPHU YBEIUYEHUU
KauecTBa MoYB Ha 1 Oajl, yposKallHOCTb OBOINEW B CpPEAHEM YBEIMYUBAETCS Ha
0,315909 1/ra.

TeopeTuueckue ypoBHU ypokaHOCTH oBolel Y(X) pacCUHUTHIBAIOTCS IMYTEM
MOJICTAHOBKM B TIOJIYYEHHOE YypaBHEHHE (PETrpeCCUOHHYIO MOJIEIb) KaxKI0ro
3Ha4YeHUs HezaBucuMon nepemeHHor X. IIpu mcnosb3oBannu npunoxenus «llaker
ananuza» Microsoft Excel k Bellle ykazaHHBIM IIaraM HEOOXOIUMO T00ABHTH Iar
«octatkuy. Jis BeiBoa pe3ynbTatoB - «OK». (Tadmn. 56).

B Ttabnume 56 Teopernueckue 3HAYCHHUS PE3yJIbTATUBHOTO TPH3HAKA —
3HAUYEHUS! YPOKAWHOCTU OBOILEH, BO3MOXKHBIE MPU KAXKJOM HMEIOIIEMCS] 3HaYE€HUU
KayecTBa II0YB, PACCUMTAHHBIE II0 TMOJYYEHHOUM PETPECCHOHHOM  MOJEIIH,
npeacTaBieHbl B rpade  «YpOKailHOCTh OBoOmICH (Teopermueckas), T/ra., Y(X)
[IpenckazanHoe Y». 3HaueHuss B rpade «OCTaTKW» ONpelnessieTcs Kak pa3HHIA

MEXIY KakabiM (akTudeckuM Y H KaxAbiM TeopeTudeckuM Y (X) 3HaueHueM
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PE3YJIbTATUBHOI'O IIPU3HAKA KW IIOKA3bIBAIOT BJIMAHUC CquaﬁHbIX (l)aKTOpOB B

KaXKJIOM HAOJTIOICHUH.

Tabmura 56
BriBoa ocTatka
Habnwo | YpoxaiHOCTh OBOLIECH YpokaiftHOCTh OBOIIIEH (TeopeTuyeckas), T/ra.,

OeHue (baxTrueckas), /ra, Y Y(X). Ilpeockazannoe Y Ocmamku
1 16,00 18,27352 -2,27352

2 18,00 22,06443 -4,06443

3 15,00 12,58716 2,412837

4 12,00 11,00762 0,992382

5 23,00 24,27579 -1,27579

6 20,00 23,64397 -3,64397

7 9,00 11,00762 -2,00762

8 13,00 11,95534 1,044655

9 31,50 26,80306 4,696936
10 14,00 12,58716 1,412837
11 18,00 18,90534 -0,90534
12 21,50 22,06443 -0,56443
13 23,00 24,90761 -1,90761
14 22,00 21,43261 0,567388
15 16,00 14,16671 1,833293
16 18,00 20,48489 -2,48489
17 29,00 24,5917 4,408299
18 13,00 12,90307 0,096929
19 14,00 15,11443 -1,11443
20 28,00 25,22352 2,776481
Hroro 374,00 373,99998 0,000007

CormacHo MCTOAY HAMMCHBIINX KBaApaTOB, CYMMbI TCOPCTHUUCCKUX U

OMIIMPUYECKUX 3HAYECHHUM pE3yJbTATUBHOIO IPHU3HAKA PABHbI, & CyMMa 3HAYCHHMU

OCTAaTKOB paBHA WJIH CTPCMUTCA K HYJIIO.

Jlns mpuBenenus: KodHPUIUEHTOB YUCTOW PErpecCMU B COMOCTABUMBIN BUI,

OTIPEICNISIIOTCSA CTaHAapTU30BaHHbIe KOA(GUIIMEHTHI perpeccun 1o Gopmynam 221,

222. JIns 3TOTO ClEAyeT CHIeNaTh BCIOMorareibHble pacueThl. [Ipu ucnonb3oBaHUU

npunoxkenuns «llaker anammza» Microsoft Excel, anropurm pacuera ciemyromIuii:

BHECTH MCXOJHbIEC NaHHbIE B sueiiku jucta Microsoft Excel, Bo Bknagke «manubie»

BBIOpAaTh «aHaJU3 JAHHBIX»; B MEHIO BbIOPATh HMHCTPYMEHT «OJIHO(MAKTOPHBIM

ﬂHCHCpCHOHHBIﬁ aHaJIu3», BBIACINUTH BO ((BXOHHOﬁ HHTCPBAI» STUEHUKU C HCXOOAHBIMHU
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TAHHBIMH, JUIA BBIBOJA pe3yibTaToB HaxkaTh «OK». Jlns BeIBoma pe3yiabTaToB -
«OK». (Tabmn. 57).

Cton01b! TabIULBI 57 UMEIOT CAEAYIONIYI0 HHTEPIIPETAIIHIO:

- CTOJIOEI] «CYET» - MMOKA3bIBACT YMCIIO0 HAOIIOICHU;

- crosbel «cyMMay - TIOKa3bIBaeT 001ue cymmel 1o rpade X u o rpade Y;

- CTOJIOCI] «CpellHee» - IMOKA3bIBACT 3HAUECHUE CTATHUCTHUYECKUX CPEIHUX IIO0
IIPU3HAaKy X U 10 IPU3HAKY Y;

- CTOJIOCI] «UCTIEPCHS - MOKA3bIBACT 3HAUCHHUE TUCIEPCHUM MO MPU3HAKY X U
IO IPU3HAKY Y;

- cronber; df — moka3eiBaeT yuciio cremeHed cBOOOABI. [l CTPOKH «MEXITy
rpynrnaMu» 4YUCIO CTENEeHEH CBOOOMBI ONpeneNseTcs KOJIUYECTBOM (DaKTOPHBIX
MPU3HAKOB M B YPaBHEHUU PETPECCHH; ISl CTPOKH «BHYTPH TPYIID» YHCIO CTEHCHEH
cBOOO/IBI  OTPEAEIAETCS PA3HOCTHIO MEX/1Y OOIKMM YMCIOM 3HAYEHUH MpU3HAKa Mo
Xuno Y — 2N 1 KOIMYEeCTBOM NMEPEMEHHBIX B YPaBHEHUU pErpeccu M; JUisl CTPOKH
«UTOT0» YHUCJIO CTEMEHEW CBOOOMBI ONpEEsieTCs CyMMOMN cTerneHeld CBOOOBI IS
CTPOK «MEXAY IpyHIaMu» U «BHYTPHU TPYIIID).

- cronbernr SS — mMOKa3pIBaeT CyMMY KBaJpaTOB OTKJIOHEHHUU. [Isi cTpokum
«MEX]ly TPyIIaMu» - 3TO CyMMa KBaJIpaTOB OTKJIOHEHUI TEOPETUYECKUX JAHHBIX OT
CpEIHero; JUIsl CTPOKH «BHYTPH TPYII» - 3TO CymMMa KBaJpaTOB OTKJIOHEHUMN
OMIUPUYECKUX JTAHHBIX OT TEOPETHYECKHX; ISl CTPOKH «UTOTO» - 3TO CyMMa
KBa/IPaTOB OTKJIOHEHUM SMITUPUIYECKUX TAHHBIX OT CPEIHETO.

- ctronoery MS - moka3bIBaeT AUCIIEPCHH, pacCUUThIBaeMbIe 0 Gpopmyie MS =
SS/df. Jlnst cTpokm «MexIay Tpymmamu» - 3TO (aKkTOpHAsl TUCIICPCHs; IS CTPOKH
«BHYTPH TPYII» - TO OCTATOYHAS TUCTIEPCHSI.

- cronbeny F — mokaspiBaeT pacueTHoe 3HaueHue F- xpumepus Ouiepa,
BBIYHCIIIEMOE TI0 (hopMyJie

Fp =MS (mexny rpynnamu)/MS (BHYTpH Tpymm). (226)

- cronber; 3HAYMMOCTh F — 3HAUYEeHHE YPOBHS 3HAYMMOCTH, COOTBETCTBYIOIIEE

BBIYHMCIUTENBHOMY 3HadeHuto F,. Onpenensercs ¢ nomombto pynkuuu: FPACII (Fp;

df (mexny rpynmamn); df (BHyTpu rpymi)).
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Tabmuma 57
Pe3ynbrarsl pacueToB 0IHO(PAKTOPHOTO TUCIIEPCHOHHOTO aHAIHN3a
OnHOo(aKTOPHBIN AUCTIEPCHOHHBIN aHATH3
UTOI'N
Ipynnot Cuem | Cymma | Cpeounee | JJucnepcus

Cronben 1, X 20 1387 69,35 | 303,8184
Cronben 2, ¥ 20 374 18,7 | 36,40526
JucriepcuoHHbBIN aHAIN3

Hemounuk P-

sapuayuu SS df MS F 3nauenue | F kpumuueckoe
Mexny
rpynnamu 25654,23 1| 25654,23 150,808 | 8,45E-15 4,098172
BuyTpu rpynn 6464,25 38 1170,1118
Hroro 32118,48 39

Ha ocHoBanuu PaCUCTHBIX HOAaHHBIX Ta6JII/II_II>I 57 CTaHIaPTU30BAHHBIC

KO2(PGULIMEHTHI pErpecCrur COCTaBSIT:

A<

- KOO PHUIMEHT 3TACTUIHOCTH J; = a; X — = 0,315909 x % =11717;

<

T4 _0315000x V2038184 _ 4 51500051742 _ 0 0131

o, 1/36,40526 6,03

Pacuer koadduimenTa 31acTUUHOCTH TTOKA3all, YTO MPU YBEITUYCHUHN KauecTBa

- 0erTa - KOdPPUIUEHT f; = a; X

nouB Ha 1%, ypoxalHOCTh OBolllel Bo3pactaeT B cpeaneM Ha 1,1717%, mipu sTom,
TaK Kak 3Ha4eHue Kod(DPUIMeHTa 37aCTUYHOCTU OOJIbIIE €AUHUIIBI, TO 3aBUCUMOCTh
YPOXKAMHOCTH OBOIIEH OT KayeCcTBa MOYB MOXHO CUYUTATh 3JIACTUYHOM, TO €CTh —
pEe3yJAbTAaTUBHBIM TPU3HAK HW3MEHSAETCS OOJIBIIUMH TEeMIIaMH, 4YeM (paKTOPHBIN
npu3Hak. Pacuer Oerra-koddduiimenta mokaszana, 4To MPU YBEITUYCHUM KadecTBa
MOYB HA OJIHY BEJIWYUMHY CBOErO CPEAHEro KBaJpaTUYECKOTO OTKJIOHEHHS,
YpOKalfHOCTh OBOIIEH yBelnunBaeTcs B cpeaHeM Ha 0,89 BeIMUMHBI CBOUX CPEIHUX

KBAIPaTUYECKUX OTKIIOHECHHM.
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[Ipumep pacdyera KOIPOUIMEHTOB PETPEecCUd U KOPPEISIUH  IPH
MHO>KECTBEHHOM 3aBUCUMOCTM — JBYX(AKTOPHOM MOJENM TMpPEJICTaBIeH Ha

OCHOBAHMH JTAHHBIX TAOIUIIBI 58.

Tabnuma 58
KadecTBo 1oy, /1032 BHECEHHS yI00pEHUI U YPOXKAHHOCTB OBOIIIEH T10 TPESIPUSITHSIM
o0Jsactu
No Y porkaifHOCTb OBOIIIECH, KastecTso 1104s, 6auiss, X Jlo3a BHeCeHUs! yIoOpeHHH, T/Ta,
/ra, Y X5
1 16,00 68,00 0,25
2 18,00 80,00 0,35
3 15,00 50,00 0,20
4 12,00 45,00 0,10
5 23,00 87,00 0,70
6 20,00 85,00 0,50
7 9,00 45,00 0,10
8 13,00 48,00 0,15
9 31,50 95,00 0,90
10 14,00 50,00 0,25
11 18,00 70,00 0,32
12 21,50 80,00 0,50
13 23,00 89,00 0,66
14 22,00 78,00 0,69
15 16,00 55,00 0,25
16 18,00 75,00 041
17 29,00 88,00 0,80
18 13,00 51,00 0,10
19 14,00 58,00 0,20
20 28,00 90,00 0,80

IIpy momomM NOCTPOECHUSA PETrPECCUMOHHOM MOJEIN OIPENEIACTCS CTEIEHb
3aBUCUMOCTH YPOKalHOCTH OBOILIEH (pe3yJbTaTUBHBIA NMpPHU3HAK — ¥Y) OT KauecTBa
noyB (MepBbIii (paKTOPHBIM MpU3HAK — X1) M OT J03bl BHECCHHS ya00peHui (BTOpOi
(bakTopHbIN Tpu3HaK X,). [l aHamM3a MOXHO HCIONB30BaTh Npuiokenne «llaker
ananmza» Microsoft Excel. AnroputMm paGoThl B JTaHHOM TPHJIOKECHUU BKJIIOYACT
CIIC/IYFOIIME [Iark: BHECTH MCXOJHBIC JaHHbIe B stueiiku nucra Microsoft Excel; Bo
BKJIAJIKE «JaHHBIE» MEPEUTH MO CChUIKE «aHaIU3 JaHHBIX», BBIOpAThb M3 MEHIO
MHCTPYMEHT «PETPECCUS», BBIAEIUTh OTIEIBbHO AWANa30H BXOJAHOTO HWHTEpBaja

PE3YJIbTATUBHOTO MpHU3HAKa Y U BMECTE JAMarna3oH BXOAHOTO WHTEpBajia (PaKTOPHBIX
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npu3HakoB X; W X, OTMETUTh «ypoBeHb HaaexkHocTH 0,95», [lng BbeIBoAa

pe3ynbTaToB - «OK». (Tadmn. 59).

Taomuna 59
Pe3yabTaThl perpecCHOHHOTO aHAIH3a
Cman
Koaggu | oapmuas | t-cmamu P-3ua | Huowcnue | Bepxuue | Huoxcnue | Bepxnue
yueumol | owubKa cmuka yenue 95% 95% 95,0% 95,0%
Y -niepe
CeueHue 7,846596 | 2,300323 | 3,411084 | 0,003327 | 2,993338 | 12,69985 | 2,993338 | 12,69985
[Tepe
MEHHast
X1 0,038209 | 0,050049 | 0,763423 | 0,455676 | -0,06739 | 0,143803 | -0,06739 | 0,143803
[Tepe
MEHHas
X2 19,93594 | 3,312169 | 6,018999 | 1,38E-05 | 12,94788 | 26,92401 | 12,94788 | 26,92401

B Ta6nuie 59 crenepupoBaHbl 3HaYCHUS KOY(DPUITMEHTOB pErpeccuu aj u ap u

WX CTaTHCTHYECKHWE OIeHKH. B Ttabmume 59 CTomOII WMEIT  CICAYIOIIYIO
WHTEPIPETALUIO:
- K03 PUIUEHTHI — 3HaUCHUS KOI(PPUITUEHTOB PETPECCUH dj;
- CTaHAapTHas omubKa — CTaHAapTHas OMKMOKa KOA(PIUIIMEHTOB PErpeccui a;;
- { — ctaTtuctuka — pacuerHele 3HaueHust t — xkpumepus (Cmwvrooenma), BBIUUCICHHBIC
o ¢hopmyiie

t — cratuctuka = Koaddumments: / CtannapTHas ommoKa; (227)
- P - 3HaueHus — 3HauEHHUA YPOBHS 3HAUYMMOCTH, COOTBETCTBYIOIINE
BBEIYMCIIUTEILHEIM ~ 3HaueHusM .  Ompegensercss ¢  MOMOIIbIO  (YHKIIHH:
CTBIOJIPACII (ty; n - m - 1);
- HiwkHUE 95% u BepxHuEe 95% - COOTBETCTBEHHO HMKHHE U BEPXHUE TPAHUIIBI
JOBEPUTENIBHBIX MHTEpBaAIOB i1 Koddduumentjd perpeccuu ai. g HaXOXKIACHHS
IpaHull JOBEPUTENbHBIX UHTEpBaioB ¢ nomolibio ¢pyHkiuu = CTbAPACIIOBP («;
N - m - 1) paccuuThIBalOTCS KpUuTUueckue 3HaueHus t — kpumepus (Cmwvrooenma), a
3aT€M BBIYUCIISIOTCS COOTBETCTBEHHO HIKHHE M BEPXHHE TPAHUIIBI JOBEPUTEITHHBIX
WHTEPBAJIOB 10 (hopMysIam

HwxHue 95% = Koadpuuuent — CrannapTHas omuoka X fi; (228)

BepxHue 95% = Koaddumuent + Crannapraas omuoka x typ,. (229)
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W3 pacueroB, mpeAcTaBieHHBIX B Tabmuie 59, ypaBHEHHE pPErpeccHd HUMeEeT
BUl: V(X)=7,846596+0,038209 x X, +19,93594 x X,.

[Tapamerp a; = 0,038209 B monydyeHHOM YpaBHEHUU PErpPecCUd — 3TO
KOA(OUIIMEHT YMCTOM PErpeccHuu Mpu TMEepBOM (PAKTOPHOM MPHU3HAKE, KOTOPHIA
MOKa3bIBACT, YTO MPU YBEIMUYECHUM KadyecTBa MOYB Ha 1 0ajui, ypokallHOCTh OBoILEH
B cpeadem ypemmuuBaetrcss Ha 0,038209 1/ra, mpu ycrmoBuu, 4TO 1032 BHECCHHS
ynoOpeHuil 3aUKCHpOBaHa Ha CpeaHEM YpOBHE; a mapamerp a; = 19,93594 — st0
KOA(DPUIIMEHT YHMCTOM perpeccud Npu BTOPOM (HAKTOPHOM TMIPHU3HAKE, KOTOPBIM
MOKa3bIBAaCT, YTO NPHU YBEIMYECHUU J03bl BHECEHUs ynobpenuit Ha 1 T/ra,
ypOXKalHOCTH OBOIICH B cpeaHeMm yBenuuuBaercs Ha 19,93594 t1/ra, npu ycnoBuw,
YTO Ka4EeCTBO MOYB 3aUKCUPOBAHHO HA CPEITHEM YPOBHE.

TeopeTnueckue ypoBHU ypokalHOCTH oBoiei Y(X) pacCUUTHIBAIOTCS MyTEM
IOJICTAHOBKM B IIOJyYEHHOE YpaBHEHHE (PErPEeCCHOHHYIO MOJENb) KaXKIOoro
3HAQYEHUS HE3aBHUCUMBIX NEPEMEHHBIX X; U Xp. lIpu uCronbs30BaHUM NPUIOKEHUS
«[laker anamm3a» Microsoft Excel k Beimie yka3aHHBIM IIaraM HEOOXOIUMO
J00aBHUTH IIar «ocTaTkmy. [l BeIBoa pe3ynbraToB - «OK». (Tad:. 60).

B Tabmume 60 TeopeTmueckwe 3HAYCHHUS PE3YJNbTAaTUBHOTO TMPHU3HAKA —
3HAUCHUS YPOXKAWHOCTH OBOIIECH, BO3MOXKHBIC TIPU KAXKIBIX UMEIONTUXCS 3HAYCHUSX
KayecTBa IMOYB W J03 BHECEHHUs YIOOPEHMI, pacCUMTAHHBIE MO TIOTYyYECHHOU
pPErpecCHMOHHOM  MOJeNu, TpPeACTaBiIeHbl B Tpade «YpokailHOCTh — OBOIIEH
(Teoperrueckas), T/ra., Y(X) Ilpeackasannoe Y». 3HaueHus B Tpade «OCTATKN»
OmpeneNsieTCs Kak pasHWIla MEKIYy KaxabiM (aKTHYeCKUM Y U KaXIbIM
teopetnueckuM Y(X) 3HaueHHWEM pe3yJbTATUBHOIO TMpU3HAKA M TOKAa3bIBAIOT

BIIUSIHUE CITy4YalHbIX (DAKTOPOB B KaXKJI0M HAOJIIOICHUH.

Tab6muma 60
BriBoa ocTatka
YporxkaltHOCTh OBOITICH YpoxkaltHOCTB OBOIIIEH (TeopeTHIecKas),
Habnwooenue | (axrideckas), ra, Y t/ra., Y(X). [Ipedckazannoe Y Ocmamxku
1 2 3 4

1 16,00 15,42876 0,571236
2 18,00 17,88086 0,119139
3 15,00 13,74421 1,255788
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[Tponomxenne Tadbauisl 60

1 2 3 4
4 12,00 11,55958 0,440425
5 23,00 25,1259 -2,1259
6 20,00 21,06229 -1,06229
7 9,00 11,55958 -2,55958
8 13,00 12,671 0,329002
9 31,50 29,41876 2,081242
10 14,00 14,74101 -0,74101
11 18,00 16,9007 1,099303
12 21,50 20,87125 0,628748
13 23,00 24,40488 -1,40488
14 22,00 24,58266 -2,58266
15 16,00 14,93205 1,067948
16 18,00 18,88597 -0,88597
17 29,00 27,1577 1,842297
18 13,00 11,78883 1,211173
19 14,00 14,04988 -0,04988
20 28,00 27,23412 0,76588
Htoro 374,00 373,99999 0,000011

CoriacHO MeTOAy HaUMEHBIIMX KBAApPaTOB, CYMMBbI TEOPETUUYECKUX U
OMIIUPUYECKUX 3HAYCHUHN Ppe3yIbTaTUBHOTO IPH3HAKa PaBHBI, a CyMMa 3HAUYCHUU
OCTAaTKOB paBHA WJIM CTPEMHUTCS K HYJIIO.

Jlist mpuBenieHus KOd(PPUIIMEHTOB YUCTONH PETPEecCHMU B COMOCTABUMBINA BUJ,
ONPENENSIOTCA CTaHAAPTU30BaHHbIe KOA(P(UIIMEHTHI perpeccun o popmynam 221,
222. JIns 3TOTO ClEAyeT CHIeNiaTh BCIOMOrareibHble pacueThl. [Ipu ucnonb3oBaHUU
npuioxenus «[laker anammsa» Microsoft Excel, anroputm pacuera ciemyromuii:
BHECTH MCXOMIHBIE JaHHBIE B ssueiiku aucra Microsoft Excel, Bo Bxitanke «IaHHBIE»
BBIOpATh «aHANM3 JIAHHBIX»; B MEHIO BBIOPATh «OJHO(PAKTOPHBIA HCIIEPCUOHHBIN
aHaNW3», BBICIUTh BO «BXOJHON MHTEPBAD SYEHKH C WCXOMAHBIMUA JTAHHBIMH, JJIS
BBbIBOJIa pe3y/ibTaToB HaxaTh «OK» . Iy BeiBoa pe3yabTaToB - «OK». (Tab:. 61).

Cron61rel TabsuIpl 61 UMEIOT CIIETYIONIYI0 HHTEPIIPETAIHIO:

- CTOJIOCII «CUET» - MOKA3BIBACT YKCJI0 HAOJIOCHHUIT;
- cTo0eIl «CyMMay - TIOKa3bIBaeT 001mme cyMmmel 1o rpadam Xi, X, u no rpade V;
- crojbel «cpemHee» - TIOKa3bIBaeT 3HAYCHHWE CTATUCTUYCCKUX CPEIHUX TI0

npu3HaKaM Xi, X, U 1O IIPU3HAKY Y ;
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- CTONOCL «auCIepCus» - MOKa3bIBAET 3HAUCHUE IUCIEPCU MO MpU3HaKaM Xj, X, U
10 IPU3HAKY Y;

- cronbeny df — mokaspiBaeT YmciO cTeneHeld cBOOOABI. JlIsi CTPOKM «MEeXIy
rpynnamMu» YHCIO CTeneHeld CBOOOABI OmpenensieTcs KOJMMYECTBOM (HaKTOPHBIX
IIPU3HAKOB M B YPABHEHUU PETPECCUU; ISl CTPOKH «BHYTPH I'PYII» YHACIO CTEIICHEN
cBOOO/IBI  OIPEAEIAETCS PA3HOCTHIO MEX/1Y OOIKMM YMCIOM 3HAUYEHUM MpPU3HAKa 1O
X1, Xo u mo Y — 3N ¥ KOJIUYECTBOM MEPEMEHHBIX B YPAaBHEHHH PErpeccUu M; IS
CTPOKH «WUTOT0» YHCIO CTENEHEHl CBOOOJBI OMNpENeNseTcss CyMMOM CTeleHen
CBOOOJIBI JIJIS1 CTPOK «MEXAY IPYIIIaMI» U «BHYTPHU TPYIID».

- cronber; SS — MOKa3bIBaeT CyMMY KBAJpPaTOB OTKIOHEHUU. J[JIs1 CTPOKH «MEXTY
rpynnaMm» - 3TO CyMMa KBaJpaTOB OTKJIOHEHUH TEOPETHYECKUX JAaHHBIX OT
CpPEIHEro; JUisl CTPOKM «BHYTPH TpYyHI» - 3TO CymMMa KBaJpaTOB OTKJIOHEHUMU
OMIIMPUYECKUX JAHHBIX OT TEOPETHYECKHUX; I CTPOKM «HUTOr0» - 3TO CyMMa
KBaJPaTOB OTKJIOHEHUH SMIIUPUYECKUX JTAHHBIX OT CPEIHETO.

- ctombery MS - moka3bIBaeT MUCIIEPCHH, JJIA CTPOKH «MEXKIY TPyHIaMu» - 3TO
(dakTopHas nucnepcus; A CTPOKH «BHYTPU TPYIID» - 3TO OCTaTOYHAs JAUCIIEPCHS,

paccuMTbIBaeMble IO popMyiie

MS = SS/df. (230)
- cronbenr F — mokasbiBaeT pacuetHoe 3Hauenue F- xkpumepus Ouiepa,
BBIYHUCTIsIEMOE 110 (hopMmyiie
Fp =MS (mexny rpynnamu)/MS (BHYTpH Tpymnm). (231)

- crosbery 3HAYMMOCTh F — 3HAaYeHUMEe YPOBHS 3HAYMMOCTH, COOTBETCTBYIOIIEE
BBIYMCIMTENEHOMY 3Ha4eHuI0 F,. Onpenensercsa ¢ nomompeo pynkuun: FPACII (Fp;
df (mexny rpynmamn); df (BHyTpu rpymi)).

Ha ocHOBaHMM pacyeTHBIX AaHHBIX TaOIULbI 61 cTaHAApTU30BaHHBIE KOADPUITMEHTHI

pPETrpeCcCCHH COCTABSIT:

=0,038209 x 69,35 0,1417;
18,7

- K03 PUITUEHTHI YTACTUIHOCTHU: D, = a, X

1993594 x 24115 _ 4387
18,7

3, =a, %

< <l
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B, —a, x = 0038209 x V3038184 _ ) 138200 x 114394 _ 51104,
o, 36,40526 ,
O

B, =a, x 2 ~19,93504 x YOUOBTL _ 19 93504, 9:2634 _ 5708
o, /36,40526 ,

Tabmuma 61

PCBYJIBTaTBI pacucToB OI[HO(baKTOPHOFO JAUCIICPCHUOHHOI'O aHAJIN3a

OHOohaKTOPHBIN TUCIIEPCUOHHBIA aHAIU3
NTOI'N
Ipynnot Cuem | Cymma | Cpeounee | Jucnepcus
Cronben 1, ¥ 20 374 18,7 | 36,40526
Cronben 2, X 20 1387 69,35 | 303,8184
Cronbern 3, X» 20 8,23 0,4115 | 0,069371
JlucriepcMOHHBINA aHAU3
Hcemounuk F
sapuayuu SS df MS F P-3uauenue | xpumuueckoe
Mexny
rpynnamu 51016,06 2 | 25508,03 224,877 9,03E-28 3,158843
Baytpu rpynn 6465,568 57| 113,431
Hroro 57481,62 59

Pacyer k03(GUIMEHTOB 53JACTUYHOCTH IIOKa3ajd, YTO MPHU YBEIUYECHUU
KauecTBa 1mouB Ha 1%, ypokaifHOCTH oBoIIeil Bo3pacTaeT B cpeaHem Ha 0,1417%,
MIpU YCJIOBHUU, UTO J103a BHECEHUS yNOOpeHUM (UKCUPYETCs Ha CpeHEM YpPOBHE; a
Ipy  YBEJIMYECHUHM J03bl BHECEHUs] yaoOpeHuit Ha 1%, ypokailHOCTh OBOIIEH
Bo3pacTaeT B cpenneM Ha 0,4387%, mpu yciaoBUU, YTO KA4ECTBO MOUYB (PUKCHpyETCS
Ha cpeaHeM ypoBHe. I[Ipu 3ToM, Tak Kak 3HaueHHE KOI(PPHUIMEHTOB 3JIACTUYHOCTH
MEHBIIE €IUHULIBI, TO 3aBUCHUMOCTb YPOKaHHOCTH OBOILEH OT Ka4eCTBa MOYB U O3Bl
BHECEHHsI yJIOOpPEHUI MOYKHO CUUTATh HEINACTUYHOM, TO €CTh — PE3YJIbTATHUBHBIN
MPU3HAK U3MEHSETCS] MEHBIIINMH TeMIIaMH, 4eM (DaKTOpHbIE IPU3HAKH.

Pacuer 6eTTa-K03QGUIMEHTOB MMOKa3al, YTO MPU YBEIUYEHUU KauyecTBa MOYB
Ha OJIHYy BEJMYHMHY CBOETO CPEIHEro0 KBaApaTHYECKOTO0 OTKIOHEHUS, YPOKaMHOCTH
opomiei yBenuumBaercs B cpenHeM Ha 00,1104 BenmuumHBI CBOMX CpEIHUX

KBaJIpaTUYECKUX OTKJIOHEHUH, MpPHU YCIOBHM, YTO J03a BHECEHUS YyI0OpeHui

(buKCUpyeTCs Ha CpeTHEM YPOBHE; a TP YBEIIMYEHUH JT03bl BHECEHUS YI00peHuil aH
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OJHYy BEJIMYUHY CBOETO CPETHEr0 KBaJAPAaTHUYECKOTO OTKIOHEHHUS, YPOXKAHOCTh
oBollel yBenuuuBaercs B cpeaHeM Ha 0,8707 BeMMUMHBI CBOErO0 CpPEIHErO
KBaJIpaTHUECKOTO OTKIIOHEHHsI. [lyTeM cpaBHEHHs 3HaueHUH OeTTa-Kod(p(UITUEHTOB
MOKHO BBISIBUTH, KakoW (akTop OKa3plBaeT HauOosblliee BIUSHUE Ha
pEe3yNbTaTUBHBIN TpuU3HAK. Tak, W3 pacuyeToB BUIHO, YTO 3HA4YeHHE OeTTa-
ko3 dunreHTa npu BTopoMm ¢akTtope OoJble 3HaUeHUS OeTTa-KodhduImeHTa mpu
nepBoM (pakTope, 3TO CBUACTEIBCTBYET O TOM, YTO MO JAHHOW COBOKYITHOCTH /1032
BHECEHUS YAOOpEHUI OKa3bIBacT OOJbIlIee BIMSHHEC HAa M3MEHEHHE YPOKaWHOCTU

OBOIILICH, YEM KaueCTBO IIOYB.

10.5 IMoka3arenu TECHOTHI CBSA3U

3ajayell CTaTUCTUKH NPHU AHAINA3E B3aUMOCBA3EM M 3aBHCHUMOCTEU SIBIISIETCS
ONpEEIICHUE HAMYMUS CBA3M MEXIYy NPU3HAKaAaMU M OLEHKA €€ TECHOTHI (CUJIbI) —
CTENIEHU €€ NPUOIIKEHUS K (PYHKIMOHANIbHOM 3aBUCUMOCTH. OLIEHKA TECHOTHI
(cuiibl) CBA3M MEXAY MPU3HAKAMU MPEINOJIAraeT ONpeaeiIeHHe MEPbl COOTBETCTBUSA
BapHally pe3yJbTaTUBHOTO MPU3HAKA BapHalMK (PAKTOPHBIX MPU3HAKOB.

JI1s1 u3MEpEHUs TECHOTHI CBA3U UCIIOJIB3YIOTCS CIEAYIOLINE ITI0KA3aTEIIN:

1. OMupryeckoe KOPPETALMOHHOE OTHOLIEHNE.

2. Unpekc xoppensunu (TeOpeTuYecKoe KOPPEISUOHHOE OTHOILLEHUE).

3. JIuneitHblid KO3(pPUIUEHT KOppeEIIIUU.

OMIMPHUYECKOE KOPPEIILIMOHHOE OTHOLICHUE OINPENENsIeTCs B IpoLecce
IIPEABAPUTEIBHOIO aHAIM3a Ha OCHOBE aHAJIMTUYECKON TpynIupoBKU. Mcnons3zyercs
IIPU HEJIMHEWHOW 3aBHCUMOCTH. Ormpenensercs Ha OCHOBAaHUU pacyera JUCIIEPCHI

PE3YIBTATUBHOTO MpU3HAKA 10 hopMyIie

2 —2

E % (232)
nJimn
n=-2 (233)

Q
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Ui
n=1—, (234)
O
rac n - OMIINPUYICCKOC KOPPCIAINOHHOC OTHOIIICHUC,

—2 v
0 ° - cpeAHsisl U3 YaCTHBIX (TPYNIOBBIX) IUCTIEPCUH;

2
o - o01as IUcIepCus;

5% - MexXrpymnnosas gucrepenst (IUCIEpPCHs TPYIIIOBBIX CPEIHIX).
OMIUPUYECKOE KOPPEISIMOHHOE OTHOIICHHE MPUHUMAET 3HA4YCHHUS B
mpeaenax OT HyJsS 0 €IWHUIBI U TIOKa3bIBA€T TECHOTY CBS3U MEXIY (aKTOPHBIM H
PE3YIBTATHBHBIM MIPU3HAKAMU: YeM OJIMKE ero 3HaueHUE K HYIIIO0, TEM CBS3b ciiadee,
yeM OJIbKe ero 3HauyeHWe K eauHuile, Tem cBs3b cuibHee. (IIpumep pacuera
paccMOTpPEH B IrjaBe 5).
Teopernyeckoe KOPPENSAIIMOHHOE OTHOIIEHHWE (MHIEKC KOPPEISIUU) TaKXKe

UCIIOJIB3YETCSl PY HEJTMHEHHOM 3aBUCUMOCTH, OTIpeAessieTcs no Gopmyse

52
n=1l—, (235)

(o}

rac n - TCOPECTHYCCKOC KOPPCIIAINOHHOC OTHOIIICHHC,

2 .
o° - nucnepcus SMIUPUYECKUX ((PaKTUUECKHX) 3HAUYCHUU PE3yJIbTATHBHOTO

MpU3HAKa,

5% - JUCTIEPCUST TEOPETUUYECKUX (PACCUUTAHHBIX MO YPABHEHHUIO PETPECCHM)

3HAUYCHUN PE3yJIbTATUBHOTO MPU3HAKA.

Pacuer KOppensiMOHHOTO OTHOIIEHWS OCHOBAaH Ha TMPaBWIE CIOXCHUS
(pa3iIoKeHMs) TUCIIEPCHM, KOTOPOE 3aKJIIoYaeTcs B TOM, YTO OOIIas JUCIIepCHs
paBHa CyMME€ BHYTPHUTPYIIOBOM Jucriepcuu (OOYCIOBJICHHOW  OCTaTOYHBIMU
(dakTOpamMmu) U MEXIPYIIOBONU Aucniepcrur (0OYCIOBICHHON OCHOBHBIM H3y4YaeMbIM
bakTopom):

o’ =6°+0o"° (236)

TeopeTudeckoe KOPPEIALMOHHOE OTHOIICHUWE TMpPUHUMAET 3HAYCHHUS B

npeaciax OT HyJId 40 CAVMHUIBLI U ITOKA3bIBACT TCCHOTY CBA3H MCIKIAY q)aKTOpHBIM 151
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PE3YNBTATHBHBIM MIPU3HAKAMU: YeM OJIMKE €ro 3Ha4eHHe K HYJII0, TeM CBA3b ciadee,
yeM OJMKe ero 3HaueHHue K €IMHUIIE, TEM CBI3b CHIILHEE.

[Ipumep pacdeTa TEOPETUUECKOTO KOPPEIAIMOHHOTO OTHOIIEHUS (HMHIeKca

Ha ocHoBanuu pmaHHbBIX TaOmuubel 56 HHIOEKC

KOPPEJSLUN). KOppesiuuu

paccuuThIBaeTCsl TPU TIOMOIIM HCIONb30BaHuA mnpuioxkenust «llaker anamuza»
Microsoft Excel wHCTpyMEeHTa «ommcarelbHas CTATUCTHKa». AJITOPUTM pacuera
CIIEYIOIIMI: BO BKIIAJKE «IaHHBIC» BHIOpPATh BKIAJKY «aHAIW3a JaHHBIX»; BBECTH B
sueiiku nucta Microsoft Excel ncxonusie mannbie (Ta01.56); BEIOpATh HHCTPYMEHT
«omucaTenbHasi CTaTUCTHKA»; BBLACTUTh BXOJHOM HWHTEpBall B JHAma3oHe O0eux
rpad; OTMETUTh «UTOrOBasi CTATUCTHKa» M « ypoBeHb HaaexxHoctu (0,95)». [lns
BBIBOJIA pe3yabTaToB - «OK». (Tabi. 62).

B tabnuiie 62 crenepupoBaHbl Bce Pe3yabTaThl pacyeTa: CTEMEHHBIX CPETHUX
apu(PpMETUIECKUX (Mmenuana, Moja),

(cpemnee),  CTPYKTYPHBIX

XAPaKTCPUCTHUK pAada pacipCaCiICHUA (BKCI_[CCC, aCHMMCTquHOCTB), rokasarejen

CpEIHUX

Bapualuu (CTaHJApTHOE OTKJIOHEHHWE, JUCHEPCHs BBIOOPKH, pa3Max Bapualuu -

I/IHTepBaJI), MAaKCHUMAJIbBHOC W  MHHHMAJIBHOC 3HAYCHHUC IIPHU3HAKA

B pAndy

pacnpeneneHuss (MakCUMyM, MHUHUMYyM), HUTOr 10 rpadam (CymMMa), YHCIO

HaOMoIeHU (cueT), 3HauYeHue Kod(D@PUIMEHTa KPAaTHOCTH MPHU 33JaHHOM YPOBHE

HaJie’)KHOCTHU (ypoBeHb HagexHoCcTH 0,95%).

Tabmnuma 62

PesynbTatsl pacyeToB ONMUCATEIIBHON CTATUCTUKA

Cmonbeyl( YpoxailHOCTh Cmonbey?2 (YpoxalHOCTb OBOILIEH

oBorteH (paxtraeckas), T/ra, (Teopermueckas), T/ra., ¥(X). Ilpedckazannoe

Y) 3nauenus Y) 3nauenus

1 2 3 4
Cpennee 18,7 | Cpennee 18,7
CrangapTtHas omuoOKa 1,349171 | CrannaptHas omubKa 1,231272
Menuana 18 | Menuana 19,69512
Mona 18 | Moxa 22,06443
CraHgapTHOE OTKIOHEHUE 6,033677 | CtanmapTHOE OTKIIOHCHHE 5,506415
Jucriepcust BRIOOPKH 36,40526 | Iuctiepcust BEIOOpKH 30,3206
DKcruece -0,23094 | Dkcuecce -1,63136
ACHUMMETPHYHOCTh 0,620535 | AcHMMETPUYIHOCTH -0,1255
WuTepBan 22,5 | UnartepBan 15,79544
Munnmym 9 | Muanmym 11,00762
Makcumym 31,5 | Makcumym 26,80306
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[Tponomkenne Tabnuip 62

1 2 3 4
Cymma 374 | Cymma 374
Cuer 20 | Cuer 20
YPpOBEHD HAIEKHOCTH
(95,0%) 2,823848 | Yposens Hanexuoctu (95,0%) 2,577081

Ha ocnHoBanumu JaHHBIX Ta6J'II/IHI>I 62, TCOPCTUYICCKOC KOPPCILIOUOHHOC

OTHOUIEHUE (MHJIEKC KOPPESILIUN) COCTABUT:

2
y = /5_2: 30,3206 09126
o 36,40526

Pacuer TeopeTnyeckoro KOppeassuOHHOTO OTHOIIEHUS (MHAEKCA KOPPEIIALIUN )
MOKa3aJl, 4TO MEXAYy YpPOKAMHOCTBbIO OBOIIE M KadyecTBOM ITOYB HaOJI0JaeTcs
CWJIbHAsl IO TECHOTE CBA3b, TAK KAK 3HAYECHHE TEOPETUUYECKOTO KOPPEIALMOHHOTO
OTHOILIECHUS (MHAEKCA KOPPEIALHMH) I0CTATOYHO MPUOTUKEHO K STUHHUIIE.

JIunelHplil KOd)PUIMEHT KOPPESAIUU SBISETCS YaCTHBIM CIIy4aeM HHJEKCa
koppemsiiuu  (BBeneH IlupcoHom, DmkBopToM W BengoHoM) U XxapakTepuzyeT
TECHOTY M HaNpaBJICHHE CBS3M MEXAY IMPU3HAKAMU IPU HAJIUYMH MEXAY HUMH
JUHEWHOM 3aBucuMocTu. Onpenensercs no Gpopmyse

XV -XxV

o, X0,

, (237)

T

rae XY - cpeaHsis u3 Npou3BeieHul (PaKTOPHOTO U pe3yJIbTaTUBHOTO MPU3HAKOB,;
X - cpennee 3HaYeHUE (PAKTOPHOTO MPHU3HAKA;

YV - cpeaHee 3HaYEHUE Pe3yJbTaTUBHOIO MPU3HAKA;

o, - CPEeIHEee KBaJpaTUIECKOe OTKIOHEHHE (PAaKTOPHOTO MPU3HAKA;

o, - CpellHee KBaJAPaTUIECKOe OTKIOHEHHUE PE3yIbTAaTUBHOTO TIPU3HAKA.

[Ipy wW3ydeHHUH COBOKYIMHOCTEH Majoro o0beMa JIMHEWHBINH KO3 UIIMEHT
KOPPEISALUN OTIPEICAETCS TI0 popMyIie

sz +0 2 —sz—y
. ) (238)

2x0 %0,

JluneiHbIi K03PGUITMEHT KOPPEIAINA MPUHUMAET 3HAYCHHS B TIpeieiax ot -1
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no +1. Uem Onmke ero 3HaUEHUE K HYJIIO, TEM CBS3b MEX Iy IIPU3HAKAMU cllabee, YeM
OJvke ero 3HaueHue K (+;-) eAMHHUIIC, TEM CBSI3b CHUIIbHEE.

WNurepnperanus kodPuliMeHTa JTUHEHHOW KOppENsUU TpeJcTaBicHa B

Tabmnure 63.
Tabmura 63
OrieHKa TMHEWHOTO KO3 dHIMeHTa Koppensuuu [22]
3navyenue ko3 duuent napHod | XapaxTep CBSI3U WHTepnperanus cBsi3u
JIMHEHHOMN KOppessiuu
r=0 OTCYTCTBYET -
O<r<l1 npsimasi C yBeJIMYEHHUEM X yBelnuuBaeTcsa Y
-1<r<0 oOparHas c yBenuueHueM X yMeHbuaercsa Y
r=1 (GyHKIIMOHAIbHAsS KaX/IOMY 3HAUECHUIO (PaKTOPHOTO
IPU3HAKa CTPOTO COOTBETCTBYET OJJHO
3HAYCHUE Pe3yIbTATUBHOTO MPH3HAKA

OreHKa CTENeHU TECHOTHI CBSI3M HAa OCHOBE KO3 duIlMeHTa MapHOi TMHEHHOM
KOPpEJSIIAA  TIPOU3BOAMTCS 10 Tabiwime 3HadeHwid Ysmmoka (tabm. 65). s
yI00CTBa MOHO MCIOJIb30BaTh OCHOBHBIE 3HayeHUs Kod(duimeHta mMapHOi

JUHEHHON KOPPEeNALY IPeCTaBICHHbBIE B Ta0IHIIE 64.

Tabmuia 64
3HaucHus K0d(PPHUIMEHTa TAPHOH JINHEHHOM Koppesauuu [22]
3Hadenne k03P hUIMEeHTa TAPHON JIMHEWHON KOPPEeTSIIUN TecHoTa CBSI3M
r>0,7 CBsi3b cuIIbHAS (TECHAs)
03<r<0,7 CBs13b cpeHss
r<03 Cas3b cmabast
Tabnuna 65
Ikana Ysmmoka [11]
KosimyecTBeHHast Mepa TECHOTHI CBSI3H KavecTBeHHast XapaKTEPUCTHKA CUJIBI CBSI3U
0,1-0,3 Cnabas
0,3-0,5 YMmepeHHas
05-0,7 3amerHas
0,7-09 Bricokas
0,9-10,99 BecsMa BeIcOKas

[Ipumep pacuera mapHoro kod(duilmeHTa Koppensinuu. Pacder mapHOTO

JUHEUHOro KOA(PUIIMEeHTa KOPPEIUU MPOU3BOIUTCS JIJIsi ONMpPEACTICHUS TECHOTHI
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(cuipl) ¥ HAIPABIICHUS CBSI3U MEX]Y YPOKaHOCTBIO OBOIIECH M KaueCTBOM IOYB Ha
OCHOBaHUM JaHHBIX Tabmuubl 54. Ilpu wucnonpzoBanun mnpusoxeHus «llaker
ananmu3a» Microsoft Excel, anroputm pacdeTroB BKIIOUYACT CIEAYIOUIUE Iard: BO
BKJIQJIKE «JAHHBIC» TEPEHTH MO CCHUIKE «aHalu3 JaHHBIX», BBIOPATh W3 MEHIO
WHCTPYMEHT «KOpPEJSIIUS», BBECTU MCXOIHBIE JaHHBIE B CTPOKY «BXOJHOM
UHTEepBAI», BbIIeIMB sueliku Jsmcra Microsoft Excel co 3HaueHuMsIMH
pe3yabTaTUBHOTO TpH3HAKa M (PaKTOpHOrO TMpu3Haka BMmecTe. [l BbIBOga
pe3yabTaTtoB - «OK». (Tabn. 66). Pe3ynbTaThl pacyeToB B TabymIe 66 mpeacTaBiIcHbBI
B BUJIE KOPPEISILIMOHHON MaTPHUIIBI.

Tabnuma 66

Pe3ynbratsl pacueToB K03 umeHTa NapHOW KOPPEISALUH C UCTIOIB30BaHUEM

WHCTPYMEHTA «KOPPEJSILUSY

Cmonbey 1 Cmonbey 2
Cronberr 1 1
Cronbern 2 0,912613 1

Taxxe k03P PHUIUEHT MaAPHON KOPPEISAIUA MOKHO ONMPEACITUThH MPU TTOMOIIH
WHCTPYMEHTA «PErpeccus». AJTOPUTM PacueTOB BKIIOYAET CICAYIOIIME Iard: BO
BKJIAJIKE «JaHHBIC» TEPEUTH IO CCBhUIKE «aHAJIW3 JaHHBIX», BBHIOpATh M3 MEHIO
WHCTPYMEHT «PETPECCHUs», BBECTH MCXOMHBIC JaHHBIC — 3HAYCHHUS PE3yJIbTATUBHOTO
MpU3HaKa B OKHO «BXOJHOW HWHTEpBal Y» M HCXOJHBIC JIaHHbIE — 3HAYCHUS
(GbakTOpHOTO TIpU3HAKa B OKHO «BXOJHOW WHTEpPBal X», OTMETUTh «yPOBCHb
HajgexxHoctu 0,95». J{ns BeiBoga pe3ynbratoB - «OK». (Tadi. 67).

Tabnuma 67

PesynbTaT pacueToB koddPuiimeHTa KOppeasiuu ¢ UCI0JIb30BaHUEM HHCTPYMEHTA

«perpeccus»
BBIBOJ]I UTOI'OB
Peepeccuonnas cmamucmuka

[MTapubrii R 0,912613
R-xBanpar 0,832863
HopmupoBannsiii R-kBagpar 0,823578
CrangaprtHas omuoOKa 2,534304
HaOmronenus 20
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Janable TaOmumbsl 67/ COOTBETCTBYIOT — CIEAYIOIIUM  CTaTUCTHYECKUM
MIOKA3aTeJIsIM:

- MHOKEeCTBEHHBIN R — koadurment koppensaiuu R;

- R-kBagpat — ko3hHUIMEHT JeTepMUHAITTN Rz;

- CTaH/JapTHas OoUIMOKa — OCTaTOYHOE CTaHAAPTHOE OTKIOHEHHUE;

- HaOIIOACHUS — YUCIIO HAOIIOACHUH, N.

Pacuer xoadduimienta KOppemsiuu MoKa3ald, 4YTO MEXIY YpPOXKaHHOCTBHIO
OBOLIEM M KayecTBOM IOYB HAONIOAAETCS CHJIbHAs IO TECHOTE CBsI3b, TAaK Kak
3HaueHue Kodddunmenra koppemnsuuu 6onbiie 0,7 (Tabm.64); u BHICOKAS IO IIKAIe
Usmmoka (tabm. 65). Ilpm 5TOM 1O HAmpaBICHHIO CBS3b MpsiMas, TaK Kak
KO3 UIUEHT KOPPEISIUN UMEET MOJIOKUTEIbHBIN 3HAK.

JIns u3MepeHuss TECHOTBI CBS3W IPU MHOKECTBEHHOM KOPPEJSIUOHHOU
3aBUCUMOCTH  ONpENENsIeTCs  MHOXKECTBEHHBIM  (COBOKYIIHBIM) UM 4YacTHBIE
KO3 PUITMEHTHI KOPPEIIALIUH.

MHOXeCTBEHHBIN KO3()PUIUEHT KOppEIsuu onpeaeseTcs no Gopmyie

2 2
Ryxle"' =\/§ = ‘\/1_ O-O_ozcm ’ (239)

II€ 0 oom - OCTATOYHAS TUCIICPCHS,

o’ - o011as Aucrepcus pe3yIbTaTUBHOTO MPU3HAKA;

5% - jucrepcHs TEOPETHYCCKMX 3HAYCHWH pPe3yJbTaTUBHOTO MPHU3HAKA,
PACCUMTAHHBIX 10 YPABHEHUIO MHOKECTBEHHOMN PETPECCUM.

[Ipu olleHKEe TECHOTHI CBA3M MEXAY PE3yJIbTaTUBHBIM U JIBYMS (PAKTOPHBIMU
npu3HakaMu KOA(P(ULIHMEHT MHOXECTBEHHON KOPpENsLUU OMNpeNesieTcs 1o

dbopmyite, cocroseh u3 KodOPUIMEHTOB MapHOU JTMHEHHON KOPPEISIIIT

2 2
ry +r, —=2r, xr, xr
R = ! yXo - YX12 YXo X1 Xa ’ (240)

X1 X2

KosdduimeHT MHOXKECTBEHHOW KOppEeSIIMM TNPUHUMAeT 3HAuYeHus B
npenenax ot 0 go +1. Yem Onumke ero 3HaueHue K 1, TeM CBSA3b MEXKIY MPU3HAKAMU

CUJIbHEe, ueM OJirke ero 3HadeHue K 0, Tem cBs3b criadee.
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[Ipu neGompmom yucie HabmomeHuii (menee 20) BemnumHa KoddduimeHTa

MHOKECTBEHHOUW KOPPEISAIUU KOPPEKTHPYETCS TI0 PopMmyIie

IQYXIXZ....XK =y1-Q1- R?) x n—_l (241)

n-k-1’

rae R - CKOPPEKTMPOBAHHOE 3HaueHHE KOd(P(HUIUEHTa MHOKECTBEHHOM

KOPPEIHHg,

N — YUCIIO eTUHUI] HAOTIOACHHUS,

K — 4rcio ¢hakTOpHBIX MPU3HAKOB.

[Ipumep pacuer koddduieHTa MHOKECTBEHHOM Koppensauuu. Pacuer
KOO PUIIMEHTOB TNapHOM KOpPpEISIUU TPU MHOXKECTBEHHOM MOJEIHU  CBS3U
IPOU3BOJAUTCS. HA OCHOBAHWU MCXOJHBIX JaHHBIX Tabiuuuel 58. [Ipu ncnonap3oBaHun
npuinoxkenus «[laker amammsza» Microsoft Excel, anroputm pacueroB BKIIOYacT
CJIEYIOIME IIaru: BO BKIJIAJIKE «JIaHHBIE» NEPEUTH MO CCBUIKE «aHAIU3 JaHHBIXY,
BBIOpaTh M3 MEHIO HHCTPYMEHT «KOPPEISAIUs», BBECTH MCXOJHBIC JAHHBIE B CTPOKY
«BXOJHOW WHTEpBaN», BbIEHMB suciiku ymcra Microsoft Excel co 3naueHmsmu
pe3yJIbTaTUBHOTO MpHU3HAaKa U BceX (PAKTOpHBIX NpU3HAKOB BMecTe. [[nsi BbIBOAA
pe3yabTatoB - «OK». (Tabiu. 68). Pe3ynbraTsl pacueToB B Tabiuile 68 mpeacTaBieHbl
B BUJIE KOPPEJISILMOHHON MaTpPHULIBI.

Tabnuua 68
Pe3ynpTaThl pacueToB KO3 (HULIHUEHTOB MaPHON KOPPEISIIUU IPU MHOXKECTBEHHON

MOACIIN CBA3HU

Cmonoey 1, YV Cmonbey 2, X1 Cmonoey 3, X,
Cronbernr 1, Y 1
Cronbern 2, X3 0,912613 1
Cronabern 3, Xo 0,972003 0,921843 1

Pacuer mokasan, 4to MeEXIy YypOKAaMHOCTBKO OBOIIEHM M KayeCTBOM IIOYB
HaOJI0/1aeTCsl MpsMasi N0 HAMPABJICHUI0O W CUJIbHAS IO TECHOTE CBS3b, TaK Kak
3HaueHue Kod(pduiMeHTa MapHOU Koppeasuuu Mexay Y U X; J0CTaTOYHO
MPUOIMKEHO K €IUHUIIE W UMEET TOJOXKHUTEIbHBIN 3HAK, MEXIY YPOKaMHOCTHIO
OBOIEM W 030 BHECEHUsS YIOOpeHW Takke HaOMogaeTcss npsMas Mo

HAIpaBJICHUIO W CWJbHAs 10 TECHOTE CBS3b, TAaK KAaK 3HaYeHUE KOAP(HUIIMECHTa
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NapHON KOppessiuu Mexay Y U X; AOCTaTOYHO MPUONIMKEHO K EIUHHIIE U MMEET
MOJIOKUTENbHBIA 3HAK. [lpm 3TOM, w3 cpaBHEeHHS KOA(D(PHUIIMEHTOB TaApHOU
KOpPpEJSIUMA BHJIHO, 4YTO MEXKIY YPOKAaHOCTBIO OBOILIEH M J030M BHECEHHUS
yIOOpEHH CBSI3b CUJIbHEE, YEM MEKIY YPOKaHOCTHIO OBOIIEH M Ka4eCTBOM ITOYB,
TaK Kak 3HaueHHe K03 UIMEHTa KOppesuu Mexxay Y U X, O0JbIIIe ero 3Ha4eHUs
Mexay Y u X;.

Taxxe K03(pIUIMEHT TapHON KOPPENSIIIMA MOXHO OMpPENEIUTh MPU MOMOIIU
MHCTPYMEHTA «PErpeCCUsd). AJITOPUTM PACUYETOB BKIIOYAET CIEAYIOIIUE IIAru: BO
BKJIQJIKE€ «IaHHBIE» MEPEUTH MO CChUIKE «aHAJIW3 JaHHBIX», BBIOpaTh W3 MEHIO
UHCTPYMEHT «PErpeccus», BBECTU MCXOAHBIC JTAaHHBIC — 3HAUYCHHS PE3YIbTATUBHOTO
MpU3HAaKa B OKHO «BXOJHOW WHTEpPBal Y» M HCXOAHBIE [IaHHBIE — 3HAYCHUS
(haKTOPHBIX MPU3HAKOB BMECTE B OKHO «BXOJIHOM MHTEpBaNl X», OTMETUTh «YPOBEHb
HagexHocTr 0,95». s BeiBoaa pe3yibTatoB - «OKy. (Tabdi. 69).

Janupie Tabmuikl 69  COOTBETCTBYIOT — CIEAYIOIIMM  CTAaTUCTHYECKUM
MOKAa3aTelIsAM:

- MHOXECTBEHHBIN R — koaddunuent koppensaunu R;

- R-xBajpar — ko> duupenT nerepmuHarun R

- CTaHJapTHAs OIMOKA — OCTaTOYHOE CTAaHAAPTHOE OTKJIOHEHUE;

- HaOIIOAECHUS — YUCIIO HAOIIOAEeHUH, N.

Tabmuma 69

Pe3ynpTaT pacdeToB MHOXXECTBEHHOTO KOA((PHUITMEHTA KOPPETISIIUH

BbIBO/I UTOI'OB ‘
Pecpeccuonnas cmamucmuxa

MHokeCTBEHHBIN R 0,972944
R-xBagpar 0,94662
Hopmuposannsiii R-

KBaJIpar 0,94034
CranmapTHas ommuoKa 1,473749
HaoOmronenus 20

Pacuer mokasay, 4yTto MEXAYy YpOKAWHOCTBIO OBOILIEH, KAa4yeCTBOM IIOYB U

70301 BHECEHUsI YJI0OpEHUN COBMECTHO HAOIIOJAeTCS CHJIbHAS 1O TECHOTE CBS3b,
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TaK Kak 3HadeHue Koddduimenta koppesiuuu 6ombiue 0,7 (Tab1.64); u BbIcOKas 1o
mkane Ysnamoka (tadm. 65).

[Ipy  MHOXXECTBEHHOMW  KOPPEISIMOHHOM  3aBUCUMOCTH  IIE€PEMEHHBIE,
BKJIFOUCHHBIC B MOJICTh aHaW3a, B3aWMOCBS3aHBI MEXIy cobOoi. TecHoTa Takoi
3aBUCUMOCTH OMPEEISETCS MPU MOMOIIM YaCTHBIX KOI(PPUIIMEHTOB KOPPEISIIHH,
KOTOpbIE XapaKTepU3YyIOT CTENEHb BIUSHUSA OJHOTO M3 (DAKTOPOB HA PE3YNbTAT MPHU
YCIIOBUH, YTO BCE OCTajJbHBbIC (DAKTOPHI 3aUKCUPOBAHBI HA MOCTOSSHHOM (CpeIHEM)
YPOBHE.

B 3aBucuMocTH OT TOTO, BIUSHUE CKOJIBKUX (PAaKTOPOB MCKIFOYAETCS, YaCTHBIC
KOA(PGUITUEHTBI KOPPEIAIUA MOTYT OBITh JBYX IMOPSAKOB: 1) €CiM HCKIIOYacTCs
BIMSIHUE OJHOro (pakTopa, OIpeneiseTcsl 4YacTHhIM KO3((UIMEHT KOppersiuuu
NIEPBOTO TOPSIZKA; 2) €CIIM WCKIIOYASTCsl BIMSHUE ABYX (PaKTOPOB, OMPEACseTCs
YAaCTHBIN KO3 (PULMEHT KOPPENSILIUYA BTOPOTO HOPSAKA U T. 1.

3HaueHUe YacTHOTO KO3((ULMEHTa KOPPESILUU OOBIYHO HE COOTBETCTBYET
3HAYEHUIO  TNApHOro  JHMHEHMHoro  kod(pduuueHta  Koppensuuu.  YacTHBIM
KO3 GUIUEHT KOPPENIALUH MEPBOTO MOPSAAKAa MPU UCKIOYEHUM BIHSHUS BTOPOTO
dakTopa omnpexaensercs 1o ¢GopMmMylie Ha OCHOBAaHMM TApPHBIX JIMHEHHBIX
KO3 UIIUEHTOB KOPPEIAINU MEKIY COOTBETCTBYIOIIMMU TPU3HAKAMU

X

rYx1 - r\(xz X1 X,

Ny (x,) = .
JA=r20,) x (1-12xx,)

(242)

I[J'ISI OLOCHKHW CTCIICHU 3aBUCHUMOCTH BapHWallMW PE3YJIIbTATUBHOI'O IIPHU3HAKA OT
YPOBHA Bapualnun (bﬂKTOpHBIX IMPU3HAKOB, BKIIOYCHHBIX B MOICJb, OIIPCACIIACTCA

KOd(PHUIIMEHT TeTepMuHaIuU 1o popMmyIie

d? =r?x100% (243)
WIH
D? = R*x100% , (244)
10031
2 _0°
"= x100% , (245)
rge  d? -  KO3(Q(QUUUEHT JeTEepMHUHAIMU TNpPU MAPHOM KOPPEISIUOHHOU

3aBUCHMOCTH;
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I - k03 PUIMEHT NapHOH JIUHEHHON KOPPEISAILUY;

D? - x0>()pUIMEHT IeTEPMHMHALMK IIPH MHOMKECTBEHHOM KOPPEISALHOHHOM

3aBHCHUMOCTH;

2 -
1" - k03(hUIMEHT AeTepMUHAINY TIPU HEIMHEHHOM 3aBHCUMOCTH;
R — koadduiimeHT MHOKECTBEHHON KOPPEISALINK;

2
o° - o0mas aucrepcus;

5° - MEXTPYIIIOBask AUCTIEPCHsl (IUCTIEPCUs TPYNIIOBBIX CPETHUX ).

Kospduuument gerepMuHanuu — IOKa3blBaeT, Kakas J0Ji1  BapHaluu
pe3yabTaTUBHOTO TMpH3HaKa oOOycloBiIeHAa Bapuanued (aKTOPHBIX MPU3HAKOB,
BKJIFOUEHHBIX B MOJIEIb, M Kakas JO0JI1 BapHallMM PE3YJIbTAaTUBHOIO IPHU3HAKA
oOycIoBJIeHa BapHallMe OCTATOUYHbIX, HEYUYTECHHBIX B JAHHOW MOJIETH (haKTOPOB.

[Ipu oueHKEe CTENEHW BIMSHUS BapHallMKM KaXAOro OTIAEIbHOro (pakropa Ha
BapHalMio pe3yJIbTaTUBHOIO MPU3HAKA COBOKYIMHBIA KOAPPUIMEHT IeTepMHUHALUN
packiaJbIBaeTCs Ha YaCTHbIE KO3(P(ULINUEHTHI 1€TEPMUHALIUU.

YacTHbI KO3PPUIMEHT 1eTepPMHUHALIMN [TOKA3bIBAET, HA CKOJIKO MPOLIEHTOB
BapHalMsl pe3yJbTaTUBHOTO IpU3HAaKa oOOyCIIOBJI€HAa Bapualuei (HaKTOpHOIro

IpU3HAaKa, BKJIOYEHHOT0 B Mozienb. Onpenensercs no popmyse

d, =r,. x B, x100%, (246)

rae  d, - 9yacTHBIA KOA(DPUIIUCHT TeTepPMUHAIINM;

Iy, - HaPHBI JIMHEHHBIA KOd()PUIHEHT KOPPEIALHIH;

By - B-xodpdunuent.

Koadduimentsl nerepMuHaniud Npu MAPHOM W MHOMXKECTBEHHOM MOJEIAX
paccyMTaHbl TMPH TOMOIIM TNPHIOKEHUS «makeT aHamu3a» Microsoft Excel B
tabnunax 67 u 69 (R-kBagpar).

KoodduuuenT neTepMUHALME OpH TapHOH Momenmn R = 0,832863
nokaspiBaeT, uyto 83,2863% wu3MeHeHus YpOKaMHOCTH OBOIIEH OO0YCIOBIICHBI
M3MEHEHUEM KauecTBa IMO4YB, a octaibHble 16,7137% oO0ycioBieHbl M3MEHEHHEM

OCTAaTOYHBIX, HCYYTCHHLIX B IAHHOM CJIydac (baI(TOpOB.
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KosdpHIreHT feTepMUHALIAM TIPH MHOKECTBeHHO# Moxemn R = 0,94662
nokaspiBaeT, uto 94,662% wu3MeHEHUs YpPOKAMHOCTH OBOIIEH OO0YCIOBIEHBI
COBMECTHBIM HM3MEHEHHMEM KayecTBa II0YB M JI03bl BHECEHHs YAOOpeHHi, a
octanbHbIe 5,338% 00yCIOBIEHBI H3MEHEHUEM OCTATOYHBIX, HEYUTCHHBIX B TAHHOM

ciydae (akTopoB.

10.6 Koppensius kauecTBEHHBIX MPU3HAKOB

MeTtoapl KOppETALMOHHO-PErPECCUOHHOTO aHalM3a OCHOBAaHbl HA HM3Yy4YEHUU
B3aMMOCBS3U U 3aBUCUMOCTHU KOJIMYECTBEHHBIX IPU3HAKOB. IIpu ux ucnons3oBaHuu
ONPENEIAOTCA OCHOBHBIE NIapaMETPhbl PACIpENEIEHUs, II0ITOMY OSTH METOJBI
Ha3bIBAIOTCs NIapaMETPUYECKUMU METOJAMH.

Kpome 3Toro 3agaya CTaTUCTUKU TAK)KE 3aKJIIOYAETCS B OLIEHKE TECHOTHI CBA3U
MEXKy NPU3HAKAMH, KOTOPHIE HE MMEIOT KOJWYECTBEHHOM XAPAKTEPUCTUKHU U IJIA
KOTOPBIX HEBO3MOXXHO pAacCUMTaTh Kakue-muOo MapaMmeTpbl, TO €CTb — MEXIY
KaueCTBEHHbIMU (aTpHUOYTUBHBIMHU) MNpu3HaKaMmu. lIpuMeHeHHe mapaMeTpUYecKuX
METOJIOB I KAUECTBEHHBIX MPU3HAKOB B X OOBIYHOM BHJ€ HEBO3MOXKHO. [loaTomy
B CTaTUCTUKE pa3padOTaHbl CHEIHAIbHBIE METO/IbI, C TOMOIIBI0 KOTOPBIX BO3ZMOXKHO
ONPENEIIUTh TECHOTY CBSI3M MEXKIY KaY€CTBEHHBIMU MPU3HAKAMH, HE UCIIOJIB3YS MPH
OTOM KOJWYECTBEHHBIC 3HAYCHUs IIpU3HaKa. Takue METOAbl Ha3bIBAIOTCA
HEIMApaMETPUUECKUMH.

[Ipr HanM4MM COOTHOIIEHUS MEXAY BapUalMEl KayeCTBEHHBIX NPHU3HAKOB
ONpenessAeTCss WX B3aWMOCBA3AaHHOCT, WM - accoumanusa. Jlia  pacyera
KO3((PUIIMEHTOB CBSI3M MEXJy KayeCTBEHHBIMU MpPU3HAKAMU CTPOATCA TaOIMIIbI
B3aMMHOW COIPSDKEHHOCTH, HAa OCHOBE KOTOPBIX ONPEACIAIOTCA  CIEAYIOLINE

nokasarenu (puc. 59).
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[TokazaTenu CBSI3M MEXTy Ka4EeCTBEHHBIMU (aTpUOYTUBHBIMH) TPU3HAKAMH

Koaddurment B3anmMHoit UCIIOJIL3YEeTCSI B TOM Cilydae, KOTAAa KaXIbld U3
CONPSKEHHOCTH »| KaueCTBEHHBIX PU3HAKOB COCTOUT Goliee 4eM U3 IBYX
> (ITupcona, Yympoga, TpyII
Kpamepa)

UCIIONIL3YETCSI B TOM CJIy4ae, KOTJa KaKIblid U3 ABYX
Koaddumnuent acconnarm

KAueCTBEHHBIX MPHU3HAKOB COCTOUT TOJBKO U3 ABYX
TPYNIl W TPU3HAKH SIBJISIIOTCA  aJbTEPHATHUBHBIMHU.
SIBNSITOTCS YHPOILEHHBIM BapuaHTOM KO3 HUIIMEHTOB
B3aMMHOM COIPSKEHHOCTH

Y
A 4

Kosddumment UCIIOJIB3YETCSl B TOM Ciy4yae, KOrja KaKIbli M3 JIBYX
> KOHTHHIeHIIH »| KaUECTBEHHBIX IMPU3HAKOB COCTOUT TOJBKO U3 JIBYX
TPyNI W TPU3HAKK SIBJISIOTCS  QIbTEPHATHBHBIMH.
SIBasieTcst ympoIEHHBIM BapUaHTOM KO3 PHUIIMEHTOB
B3aMMHOM COMPSKEHHOCTH
buccepuanbhbrit UCIIONIB3YETCSl  JUISI  OLIGHKHM B3aMMOCBSI3U  MEXKIY

KO2(pPUITMEHT KOppeIsun

A 4

Ka4YCCTBCHHBIMU  AJIBTCPHATHUBHBIMU I[IPU3HAKAMU H
KOJIMYCCTBCHHBIMH BApbHUPYIOIIUMHA TPU3HAKAMU

A 4

PanroBrie K03(1)(1)I/II_II/IGHTBI HUCIOJIB3YIOTCA B TOM CJlIydac, KoOrla HU3ydacMbIC

A 4

Koppeisinnun IMPpU3HAKH INOJYHNHAKOTCA pasiinuHbIMU 3aKOHaM
pacnpeaciiCHus. MOFYT IMPUMCHSATBHCA KaK 1A
KauCCTBCHHBIX, TaK U JJId KOJUYCCTBCHHBIX ITPU3HAKOB,
0COOEHHO IIpU MaJIbIX COBOKYITHOCTAX

A 4

Koadpdunuent xoppemsiuuu panros (kod¢pduuuent CnupmeHa) HUCIONb3YeTCS B
TOM clly4yae, KOrJa HET CBA3HBIX PAHTOB

A 4

PanroBerit  koadduiment koppensuun KeHpamna HCMOAB3yeTCs IS OIEHKU
B3aUMOCBSA3M MEXAY KaueCTBEHHBIMM M  KOJIMYECTBEHHBIMH MPU3HAKAMH,
XapaKTEePU3YIOIIUMU  OJHOPOAHBIE OOBEKTH, PAHKUPOBAHHBIE TIO OJIHOMY
MIPUHIIUITY

A 4

MHoxecTBeHHBIH ~ KO3(G(UIMEHT  paHroBoM  Koppemsauud  (KodppuIueHTt
KOHKOpJALMK) HUCHOJNb3YyeTcs JJIsi  ONpEeIeNIeHHs] TECHOTBI CBSI3M  MEXKIY
MIPOM3BOJILHBIM YHCIIOM PaH)XHPOBAHHBIX MPU3HAKOB

A 4

Pucynox 59 — Busl nokazaTeneit CBsi3u MKy Ka4YeCTBEHHBIMU (aTPUOYTHBHBIMU )

MIPU3HAKAMU
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KoaddummeHnT B3anMHOI CONPsKEHHOCTH OTpeensieTcs o ¢popmyinam [22]

2
- koappuuent [Tupcona C= ,/ u 5 (247)
1+ ¢
- koo durment Yynposa K, = \/ ¢ (248)
VK ~Dx (K, ~1)
WITH
Ky = |2, (249)
n+y
WITH
/1/2
K, = : 250
! \/nx\/(kl—l)x(kz—l) (250)
2
¥ +n
- K, =
koappunment Kpamepa g \/ o {kl 1k - 1} ) (251)

2 < o
rac @ - IIOKa3aTeJib CPCOAHCH KBAAPATHUYCCKOM COIIPSKCHHOCTH,

K; — 4ucno 3Hadenuii (rpynm) nepBoro Npu3HaKa;

K, —4ucno 3Hadenuii (rpymnm) BTOpOTro NpU3HAKA,

N — YuCII0 HAOIIOACHU;

ki — 9ucio cTpok B Ta0HIle B3aUMHON CONPSKEHHOCTH;

K, — umcio rpad B Tabmuie B3aUMHOM CONPSKCHHOCTH;

x° - kputepuii cornacust (kputepuii [IupcoHa), UCTIONIE3yeMbIid TS TIPOBEPKH
CTaTUCTUYECKOM TMIIOTE3bI O BUJIE PACIpPEICICHUS.

[TokaszaTenp cpeaHel KBAaIpPAaTUYECKOW COMNPSHKEHHOCTH OMPENETeTCs II0
bopmyite [22]

f 2

foxf,’

0? =% (252)

rae Ty u f, — 9acTOTHI MO KAKIOMY U3 IPU3HAKOB.

KoabduiimenT B3auMHOM COMPSHKCHHOCTH MPUHAMACT 3HAYEHHS B Ipeaesiax
OT HyIs 10 + exuHuibl. UeM OIMKe €ro 3HaYCHHE K CAMHHUIE, TEM TECHEE CBA3b
MEXIy HM3ydaeMbIMH TpU3HAKaMH, 4eM OJIMKe €ro 3HaYeHHWe K HYJI0, TEM CBS3b
MEKy U3ydacMBbIMU IPU3HAKAMH cliabee.

KoadduireHT KOHTHHISHIIMK OTIpeeseTcs mo ¢popmyie [22]
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K - ad +bc
© J@+b)x(c+d)x(a+c)x(b+d)

(253)

rae  a, b, ¢, d —9acToThl abTepHATHBHBIX MPU3HAKOB.

KosdduimenT KOHTUHIeHIIMM TPUHUMAET 3HAYEHUS B Tpelenax OT HyJs /10
+enquannpl. Ecom K > 0,3, TO CBA3p MeXIy albTepHATHUBHBIMU NPU3HAKAMHU
CUUTAETCS MOATBEPKACHHOM.

KoadduiuenT accornuariyu onpeaensercs mo gopmysie [22]

a:ad—bc. (254)
ad +bc
KoadduimenT acconmanuu nNpuHUMaeT 3HAUYEHUS B Mpeenax OT Hyss 10 +
equaunbl. Ecmm K > 0,5, TO cBsA3p MeXAy QIbTEpHATUBHBIMHM ITPU3HAKAMH
CUMUTAETCS MOATBEPKACHHOM.
3HaueHue KOX(PQGUIMEHTAa KOHTUHICHIIMM BCErJa MEHBIIEe 3HAYCHUs
koadduieHTa accouuanum, Tak Kak KOd(PQUIMEHT KOHTUHTEHIMU JaeT Ooiee

HpI/I6J'II/I3I/IT€J'IBHYIO OLOCHKY TCCHOTBI CBA3U.

buccepranbHbIi KOAQPUIHEHT KOPPEISIIAN onpenessieTcs o ¢popmysie [22]

Y, Y,

Y~ o
o Z

y

r= (255)

rae Y, U Y, - CpeIHUE B TPpyIIax;

o, - CpeHEE KBAIPATHYECKOE OTKIIOHEHUE (PaKTMYECKUX 3HAYECHUM IPHU3HAKA

OT CPEIHETO YPOBHS;
P — 10JI IEPBOU TPYIIIIBI;
g — 0JIs1 BTOPOUW T'PYIIIIBI;
Z — Ta0nu4HbIe 3HAUYEHUs Z-paclipe/ie]ICHHs B 3aBUCUMOCTH OT .
buccepuanbhblil KO3 PUIMEHT KOPpENILUA NPUHUMAET 3HAYEHUS B MpeAesiax
OT HyJs A0 + eauHulbl. YeMm Oinke ero 3HaUE€HUE K €IMHHULE, TEM TECHEe CBS3b
MEXy H3y4aeMbIMU IMPU3HAKAMU, YeM OJMKE ero 3HayeHHe K HYJI0, TEM CBS3b

ciabee.
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PamxupoBanue — 3T0 ymopsgoueHue OOBEKTOB HM3YUEHHUs, KOTOPOE
BBITIOJIHAETCS HA OCHOBE IIPEANOUYTEHUA. PaHr — 3TO MOPSAAKOBBIA HOMED 3HAYEHUHN
MpU3HAaKa, PACIIOJIOKEHHBIX B MOPSIIKE BO3paCTaHUs WM YObIBAaHUS UX BEJIMYHUH.

[lpuHIMI Hymepaluu 3HAYEHUH H3y4yaeMbIX MPU3HAKOB SIBISIETCS OCHOBOM
HemapaMeTpUUeCKMX METOJIOB M3YyUEHHUsI B3aUMOCBSI3M MEXKAY M3y4aeMbIMU Kak
KaueCTBCHHBIMU, TaK M KOJIMYECTBEHHBIMU MpPHU3HAKAMH IPU YCJIOBUH, €CIU HX
3HAYEHHUS BO3MOXKHO YIOPAIOUYUTh WIIH POPAHKUPOBATH MO CTENEHU YOBIBAHUS WA
BO3pacTaHus mnpusHaka. [Ipy 3TOM HCHONB3YIOTCS clieayroume Kod()PUIUEHTHI:
1) xoaddunumenT koppensiuu panroB (kodpdunuent CnupmeHa); 2) paHTOBBIN
koa(uimeHT koppesaiuu Kennamia;, 3) MHOXKCSCTBSHHBINH KO3(PQHUITUCHT PaHTOBOM
Koppesiuuu (Ko PUIMEHT KOHKOPIAIKK ).

Pacuer paHroBbix Ko3()PUIIMEHTOB BHINOIHAETCSA B HECKOJIBKO ATANOB!
1) 3HaueHHs (akTOpHOTO MpHU3HAKa X PAHKUPYIOTCS B MOPSIKE BO3pACTAHHS HIIHU
yOBIBaHMUS;
2) 3HAYCHUsS PE3YJbTAaTHBHOTO TIpU3HAKa Y  pacmojararoTcs B  TOPSIIKE,
COOTBETCTBYIOILIEM 3HAYEHUSIM MpU3HaKa X;
3) IS KaxIoro paHra Y OINpenessieTcss YUCIO CIEAYIOUIMX 3a HUM PaHIOB,
IPEBBIIIAIOIINX €T0 BEINYUHY;
4) TONMyYeHHBIC YHCIIa CYMMHUDPYIOTCS W OIpenensercs BenmuumHa P — wmepa
COOTBETCTBHS MMOCIEAOBATEIBHOCTEN PAHTOB 0 X U MO Y, KOTOPAasi YYUTHIBAETCA CO
3HAKOM «+»;
5) nns kaxaoro panra Y omnpeaenseTcs YKCIo CICAYIONMX 32 HUM PaHTOB, MEHBIITHX
€ro BEJIMYUHBL;
6) cymmapHas BennunHa 0003HadaeTcst Q ¥ PUKCHPYETCS CO 3HAKOM «-»;
7) yHoOpsIOYeHHAs IOCIICAOBATEILHOCTh SIBISICTCS HMCXOJHOW JUIS TOCTPOCHUS
KBaJIpaTHOW MaTPUIIBI Pa3MEpPHOCTHIO (nxn); 8) ompenensercs cymMma OajliOB IO
BCEM WJIEHaM pAJa.

Kosddumment koppensauun panroB CnupmeHna omnpezensercs mo Gopmyne
[22]
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6xd .’
S D bl I
Pty nx(n?-1)" (256)

rae d’

.~ - KBaJpaT pa3HOCTH PAaHIOB NPU3HAKOB X U Y

N — 9rcao HaOIIOAeHUH (YHUCTIO TTap PaHTOB).

Kospopunuent CnupMeHa NpUHUMAeT 3HA4YEHUsT B IpeNesiax OT MHUHYC
€IMHULIBI JI0 TUTIOC eAMHULIBI. UeM OJrke ero 3Ha4eHHue K eIMHUIIE, TEM CBSA3b MEKITY
U3y4aeMbIMU TIpU3HAKaMHU CHIIbHEe. 3HaK KOA(PQUIMEHTa CBHUIETEIbCTBYET O
HAIPAaBJICHUU CBS3H, €CIIH 3HAK «+» (MOJOXKUTENbHAS IpO0b), TO CBA3b MpsIMasi, ECIIU
3HAK «-» (OTpHULAaTENbHAs Ipo0Ob), TO CBSI3b OOpaTHAas.

Panroseiii koaddunmuent Kenpamna omnpenensercs mno dopmylse (Korga HET

CBSI3HBIX paHroB) [22]

S (257)
nx(n-1)
rae N — 9ucio HaOIIoACHUH;
S — cyMMa 3J1IeMEHTOB MOCTPOEHHOM KBaJIpaTHOW MATPHIIbI, PACIIOIOKEHHBIX
BBIIIIE TJIABHOM AWArOHaJIH.

Kosdpdumument Kenpmamia mnpuHuMaeT 3HAUY€HUS B Mpeneiax OT MHUHYC
SAMHMIIBI JI0 TUTIOC eMMHUIIBI. YeM Oirke ero 3HaueHue K €IMHULIE, TEM CBSI3b MEXKIY
W3y4aeMbIMH TIpH3HAKaMH CUiIbHee. 3HaK Kod(uIMeHTa CBUIETEIBCTBYET O
HAIpaBJICHUM CBSI3U, €CIIM 3HAK «+», TO CBSI3b MpsiMasi, €CIU 3HAK «-», TO CBS3b
oOpatHas.

Kosddumment Kennmanna, kak mpaBuio, meHblne kodddummenta Cnrpmena
(paccuuTaHHBIX 1O OAHUM U TeM ke AaHHbIM). [Ipu moctatouHO OOJBIIOM O00BEME

COBOKYITHOCTHU 3HAYE€HMSI 3TUX KOA()(PUIIMEHTOB COOTHOCATCS CIEAYIOIUM 00pa3oM:

2
z-zgxll)x/y- (258)

CBsi3b MEXIy H3y4YaeMbIMU TPU3HAKAMH MOXKHO CUYUTATh CTaTUCTHYECKU
3HaUMMOM, eciiu 3HaueHus kodpduimentoB Crnupmena m Kenpamna Gombine 0,5.
Ecnmm cBsI3p Mexay M3yd4aeMbIMH TPU3HAKAMU TIpsSMas, TO C YBEIMYCHHEM paHTa

npu3Haka X, paHT TpHU3HaKa Y Takke Bo3pacraer. [Ipu oOpaTHOU CBSI3M MEKITY
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IpU3HAKaMU BO3PACTAHUIO PAHTOB IMpPHU3HAKa X COOTBETCTBYET YyOBIBAaHHWE PAHTOB
npusHaka Y. IIpu TecHOU CBs3M MeXIy NpHU3HAKaMu paHrd X U Y B OCHOBHOM
coBnaaaroT. Eciu B pe3ysbrare paH)XKMPOBAaHUS HUKAKOM MOPALOK BO3pacTaHUs WIN
yObIBaHUS pAaHTOB HE OOHAPYKUBAECTCS, TO CBSI3b MEXK/Y MPU3HAKAMU OTCYTCTBYET.

Koadduiment konkopaanuu onpezaensercs mo Gopmye [22]

12S (259)

T m?x (n®-n)’

rie M — KOJIM4YecTBO (PaKTOPOB;

N — yncio HaOMIoIeHU;

S — oTKJIOHEHHE CyMMBI KBaIpaTOB PAaHTOB OT CpeIHEH KBapaTOB PAHTOB.

Kosdp¢uuumenT KoHKOprauuu NpUHUMAET 3HAYEHHUsI B MpeAesiax OT MHUHYC
€IMHULIBI JI0 TUTI0C eAMHULIBI. UeM OJrrke ero 3Ha4eHHue K eIMHULIE, TEM CBSA3b MEKIY
U3y4aeMbIMU TIpU3HAKAMHU CHJIbHEE. 3HaK KOd(PQHUIMEHTa CBHICTEIBCTBYET O
HAIpPaBJICHUU CBSA3HM, €CIM 3HAK «1», TO CBA3b IpsiMas, €CJIM 3HaK «-», TO CBS3b

oOpatHas.

10.7 Koppensauus B psiaax TMHAMUAKH

KomriekcHbie (MHOTOMEpHBIC) psiibl  JHHAMHKH BKIIOYAIOT HECKOJIBKO
B3aMMOCBSI3aHHBIX MOKa3zartene. Ha w#X OCHOBe oOTpaxaeTcs 3aBUCUMOCTH
pe3yJabTaTUBHOIO TMPHU3HAKa OT OJHOTO WJIM HECKOJBKHX (DAKTOPHBIX MPU3HAKOB.
Takue psabl  Ha3bIBAIOTCS  CBSI3HBIMU  psgamMu  auHamukd. llostomy mpwu
CTAaTUCTUYECKOM aHAJIN3€ PA3BUTHUS SBJICHUS BO BPEMEHH BO3HUKAET HEOOXOAMMOCTh
OLICHUTh CTENEHb B3aHMMOCBSI3M B HM3MEHEHUSX JBYX WIM Ooyiee pa3lIu4HbIX, HO
CBSI3aHHBIX MEXAY COOOM psiIOB IMHAMUKH. [aHHasg 3amava pemaeTcs Npu MOMOIIU
METOJIOB KOPPEIMPOBAHUS CICAYIONIMX JJIEMEHTOB: 1) ypOBHEH psiia TUHAMUKWY,
2) OTKIOHeHWH  (aKTUYECKHX  YpOBHEH psjga JAMHAMUKA OT  TPCHIA;
3) mocienoBaTeNbHBIX PAa3HOCTEH IMyTeM WCYMCICHUS MapHOro Kod(h(uIMeHTa

KOPPEJISIUU.
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KoppenupoBanue ypoBHEH psla AUHAMUKA JOCTOBEPHO XapaKTEpPU3YeT
TECHOTY CBSI3M MEXIY psAlaMH AUHAMUKHA B TOM Cllydae, €Clid B KaXJIOM W3 PSIOB
JUHAMHKH, BKJIIOYEHHBIX B MOJENIb, OTCYTCTBYET aBTOKOpPpEISILMs UX ypoBHEil. B

ATOM CIIy4ae MapHbId KOIPPUIIMEHT KOPPEISAIUU OlpeaesseTcs no popmyie

=2 (260)
O, XO

rie X — ypoBHHU (DaKTOPHOTO psiia TUHAMUKH;

VY — ypoBHHU pe3yJIbTATUBHOTO psAJia TUHAMUKH.

Hcxons u3 ycioBusl OTCYTCTBUS aBTOKOPPENSIIIUH, MPEXKIE YEM ONpeNeNsiTh
CTEIEHb KOPPEIAIMOHHON 3aBUCUMOCTH B psJIax JTUHAMHUKUA, HEOOXOIUMO MPOBEPUTH
KOKIbIA W3, BKIIOYEHHBIX B MOJIENb PSAJOB, HA HAJIWYUE WJIM OTCYTCTBUE B HUX
aBTOKOPPEJSALNH.

B ocHoBHOI Macce psiioB AMHAMUKH, MEXKY UX YPOBHSIMU, KOTOPbIE OJIU3KO
pacIoNoKEeHbl JAPYr OT JApyra, CYIIECTBYET 3aBUCHUMOCTh. JlaHHas 3aBUCUMOCTH
MOXET OBITh MPEJCTABIICHA B BHUAEC KOPPEIAIHMOHHOW 3aBUCUMOCTH MEXAY PSAIOM
Vi1, ¥V, V3, ...., Yy U 3TUM XK€ PAIOM, CIBUHYTBIM OTHOCHUTEJIBHO MEPBOHAYAIBHOTO
HOJIOKEHUsI Ha N MOMEHTOB BpeMEHU: Y1 Yoin Ya+h... Yn+h. YKa3aHHOE BPEMEHHOEC
CMEIIEHUE HA3bIBACTCS CABUTOM (JIaroM), a sIBJICHUE CIBUTA - AaBTOKOPPEIISIIIUCH.

ABTOKOppensanus SBIsIETCs Haubojee CYIIECTBEHHON MEXIy CMEXKHBIMU
YPOBHSIMH psiJia TUHAMHUKU — TOCJIEIYIONIUM | MPEABIYIIUM U ObIBa€T ABYX BHUIOB:
1) aBTOKOppensAlMs B HAOMIOACHHSAX 3a OJHOM W 0ojiee TIEPEMEHHBIMH,
2) aBTOKOPPEIAIHS OIMIMOOK (aBTOKOPPENSINS B OTKIOHCHUSX OT TPEHA), KOTopas
NPUBOJUT K  MCKAKEHUIO BEJIMYMH  CPEIHUX  KBAJPaTUUECKUX  OHIMOOK
KOO(POUIIMEHTOB  perpeccu, 4YTO 3aTPyAHSET TOCTPOEHUE JIOBEPUTEIIBHBIX
WHTEPBAJIOB JIJIs1 KOA(G(OUIIMEHTOB PErPECCUM U MTPOBEPKHU UX 3HAUMMOCTH.

ABTOKOPPEIALMS U3MEPSIETCS TPHU MOMOIIM HEMUKINYECKOro KoddduireHra
aBToKoppemsiuu. [lopsaok korddummenTa Koppensiuu onpeaenseT BpeMeHHOM Jiar
(L): xoa¢pdunuent aBToKOppensuuu nepBoro mopsaka L = 1; koadduimeHt

aBTOKOPPEJSLUU BTOPOro nopsiaka L =2 u T.4.
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Haubonee cunbHBIE HWCKWKEHHSI PE3yIbTaTOB aHAIW3a BO3HHUKAIOT TMIPHU
KOPPEJSAIUA MEXIY WCXOIHBIMU YPOBHIMU Psifa TUHAMUKH U TEMH K€ YPOBHSIMH,
CIBUHYTBIMH Ha OAHY enuHuIly BpemeHu (L = 1), mostomy damie wcmonb3yercs
KOA(Q(PUIIMEHT aBTOKOPPEISAUA TIEPBOTO TOPSIIKA, KOTOPBIH OMpEeaenseTcs IIo
bopmyie

r :ytxyt+l_37tx37t+l’ (261)

Get x Get +1

rac Oy - CPEOHECC KBAAPATHYCCKOC OTKJIIOHCHHUE psaa JMHAMHUKA yt,

Oy - CPEAHEE KBAIPATUYECKOE OTKIIOHCHUE PSJIa TUHAMUKU Y41,

Eciu 3HadyeHune MoOCHEOHETO YpOBHS psifa NUHAMUKA MaJO OTJIWYAETCS OT
MIEPBOTO YPOBHS, TO CABHHYTBHIM PSAJI HE YKOPAUMBAECTCA M €r0 MOXKHO YCJIOBHO
JIOTIOJIHUTh, NpUHSAB YN = Yi. Ilpu s3toM ¥ = Y1 1 Oy = Oy, TAK KaK OHU
PaCCUMTHIBAIOTCS ISl OTHOTO Y TOTO K€ Psifia JUHAMUKHU.

[Tpu Takoit 3aMeHe KO3 PHUITUESHT aBTOKOPPEIISALIMH ONpeeseTcs no Gopmyrie

r = yt th+l _(37t)2

a

(262)

o 2et

JUis ~ OIEHKM  HaIW4YUs ~ aBTOKOppesnuu  (aKTHUYeCKoe  3HAYCHHE
Kod(duIeHTa aBTOKOPPENSIUU COMOCTABISETCA C TAOJUYHBIM (KPUTUUYECKHM)
3HaueHueM 1pu 5%-m unu 1%-M ypoBHE 3HAUMMOCTH.

Ecin daktuyeckoe 3HaueHue KOIP(PULUMEHTa aBTOKOPPEISLUUUA MEHbLIE
TaONMMYHOTO (KPUTUYECKOTO) 3HAYCHUs, TO AaBTOKOPPENSIHS B JIAHHOM PSIy
JTUHAMUKH OTCYTCTBYET.

Ecnu  ¢aktuueckoe 3HaueHue — kodhdUIIMEHTA aBTOKOPPENSIIIUU OOJbIIe
TaONMMYHOTO (KPUTUYECKOTO) 3HAYCHUs, TO aBTOKOPPENSIHS B JAHHOM PSIy
JTUHAMUKH CYIICCTBYET.

Tabmuuneie (kpuTUYECKHWE) 3HAYCHHS KOI(D(OUIIMEHTa aBTOKOPPEIISIHH

omnpeenstoTes no Tabnuie P.Anaepcena (tada. 70).
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Tab6muma 70
3HaueHus1 KO3PPUITMSHTOB aBTOKOppeIsuu [22]
O0Bem BBIOOPKHU (YK CIIO [TonoxurenpbHbIC 3HAYCHUS OTpunaTenbHbIC 3HAUCHHS
YpOBHEH psijia IMHAMUKH) 5%-it 1%-i1 5%-it 1%-i1 ypoBeHb
YPOBEHbB YPOBEHb YPOBEHB

5 0,253 0,297 -0,753 0,798

6 0,345 0,447 -0,708 -0,863

7 0,370 0,510 -0,674 -0,799

8 0,371 0,531 -0,625 -0,764

9 0,366 0,533 -0,593 -0,737

10 0,360 0,525 -0,564 -0,705

11 0,353 0,125 -0,539 -0,679

12 0,348 0,505 -0,516 -0,655

13 0,341 0,495 -0,497 -0,634

14 0,335 0,485 -0,479 -0,615

15 0,328 0,475 -0,462 -0,597

20 0,299 0,432 -0,399 -0,524

B ciyyae Hanmuuusi aBTOKOPPEJSIIMU MEXKIY YPOBHSIMU pslia TUHAMUKH OHA
JOJDKHA OBITh YCTpaHeHa, TM00 yMEeHbIlIeHa. B 1ensiX ycTpaHeHus Wik YMEHBIICHUS
aBTOKOPPEIIAIUU HUCIOJB3YIOTCS TPH OCHOBHBIX cIrocoba: 1) crmoco0 BKIFOYCHHUS
BPEMEHH B KauyeCTBE JOMOJHUTEIBHOTO (akTopa; 2) crnocold Mociea0BaTeIbHBIX
pasHocTeif; 3) crocod aBTOPETrPeCCUOHHBIX MPEOOPA3OBAHHIA.

Crnoco® BKIIOYEHHSI BPEMEHM B KauyeCcTBE JOIMOJHHUTEIBHOIO (akropa
IIPEIIOJIaraeT pacueT KOppeaupoBaHusl OTKIOHEHU. KoppenrnpoBanue OTKIOHEHUM
OT BBIPOBHEHHBIX YpPOBHEH (TpeHAa) 3aKII0YaeTcss B TOM, UYTO KOPPEIUPYIOTCS HE
caMH YpOBHU psifia JMHAMHUKH, a OTKIOHEHUS (AKTUUYECKUX YPOBHEH OT
TEOpPETUYECKUX (TpeHJa), TO €CTb — OCTaTo4YHble BenuuyuHbl. I[Ipom3BoauTCs B
HECKOJIBKO 3TaloB:

1) kaxablil psAJl ITMHAMUKA BIPAaBHUBAETCS IO aJICKBAaTHOMY JIJIs HETO TPEHY;
2) omnpeaenstoTcs OTKJIOHEHUsI (AaKTUYECKUX YPOBHEH OT TEOPETUUYECKUX,

pacCUMTaHHBIX IO YPaBHEHUIO TpeHAa 1o hopMysiam

dy = X - X, (263)
n
dy = yi - yt, (264)

3) ompenensieTcss TECHOTA CBSI3U MEXKy PACCUMTAHHBIMU OTKJIOHCHHSIMU TI0 (popmyiie
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zd, xd,
rdxdy = > > " (265)
V2d, x2d,
Cmoco0 IIOCJIEAOBATCIIbHBIX pa3HOCTeﬁ npcarojaracTt pacucT
KOPPEITUPOBAHUS I0CJIEIOBATEIBHBIX pasHOCTEiA. KoppemupoBanue

MOCJIEA0BATEIbHBIX PA3HOCTEH 3aKIIIOYACTCsl B BEIUMTAHUU U3 KAXKIOTO YPOBHS psia
JVHAMUKHA TIPEALIECTBYIOIET0 €MY YpPOBHS, TO €CThb ONPEAEISIOTCS Pa3HOCTU
YpOBHEM 1m0 hopmyIie
A=V, -V, ,. (266)
B pesynbrate, npu nepexoae OT aOCONIOTHBIX YPOBHEW psiia AMHAMUKHU K UX
Pa3HOCTSIM, HUCKIIIOYAETCS BIMSHUE OOIIEH TEHACHIIMU Ha KOJIEOJIEMOCTh YPOBHEH.
Ecnu ncnonbs30BaH JTMHEHMHBIA TPEHZ, TO OINPENEISIOTCS IEPBBIE PA3HOCTH, E€CIU
WCIIOJIb30BaH HEJMHENWHBIN TPEH, TO OMPEAEISAIOTCS N-HbIE Pa3HOCTH.
[Tocne atoro, koA GUIMEHT KOPPETSAINHT, OTPAKAIOIINI TECHOTY CBA3U MEXKIY
pPa3HOCTSIMU, onpeaesieTcs o hopmyie
i TA XA,

AxAy 'ZAXZ XZAyZ

Jns  nepuoma  W3y4YEHUs, BKIIOYAIOUIETO  JUIMTEIBHBIA ~ BPEMEHHOM

(267)

MPOMEXKYTOK, CIEIyeT PpacCUUTHIBATh CEPUIO0  CKOJB3SIMHX KOA(PPUIIMECHTOB

KoppesIon 1A OTACIBbHOTO OJHOPOJHOIO MHTCpBAJIa BPEMCHHU.

10.8 Onenka CymiecTBEHHOCTH TIOKa3aTeliell CBSI3U

KoppesiumoHHO-perpecCMOHHbI ~ aHalu3  MOXKET  SABJATBCA ~ OCHOBOM
MPOTHO3UPOBAHUS M3y4aeMbIX sIBIEHUW. 14 JOCTM>KEHHMsS] JTOCTOBEPHOCTHU
IPOTHO3HBIX 3HAYEHUH HEOOXOAUMO OLEHUTh CYIIECTBEHHOCTh (3HAUMMOCTD)
CIEAYIOIINX nokasarenied  cBsizu: KOA((PUIIMEHTOB perpeccuu; JUHEHHOTO
koadduienTa  Koppensauu;  Ko3PQGUIMEHTa MHOXKECTBEHHOW  KOPPEJSLUU;

K02 (D (PUITMEHTOB KOPPENSIINN Ka4EeCTBEHHBIX MPU3HAKOB.
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IIpoBepka aneKBAaTHOCTH MOJENEHW, NOCTPOCHHBIX HA OCHOBE YPaBHEHUH
perpeccuu, 3aKI04YaeTcsi B MPOBEPKE CYHIECTBEHHOCTH (3HAUYMMOCTH) KaXI0To
koadduimenta perpeccud ¢ nomomibio  t-xputepuss CTbhIOJEHTa U BCei
PErpeCCUOHHOI MOJIeNIU ¢ MOMOIIbI0 F-kputepust uriepa.

t-kpurepuit CThloieHTa onpeiensieTcs mo popmyie

| (268)

riae  aj— KodPUIMeHT perpeccuu;

2
O, - aucnepcus KodhHUIUEeHTa pErpecCuH.

Jucniepcust ko3 uiuenta perpeccuu onpeaesercs no hopmyiie

o l=2r (269)

501041

2 Oy X’\/l—RZ
Yoo, xnx J1-R.

2
rac O, - AUCIICPCHUA PE3YJIBTATUBHOI'O IIPU3HAKA,

(270)

o)

K — gucno (hakTOpHBIX MPU3HAKOB B YPABHCHUU PETPECCHH;

R; — MHO»ecTBEHHbIN KOA((OUIMEHT KOPPEIALIIH.

Koaddumment perpeccun mnpu3HAeTCsl CTATHCTHYECKH 3HAYMMBIM, €CIU
COOJII0TaeTCs yCIIOBUE

t >t

o >t ey (Vv =n—k 1), (271)
1€ « - YPOBEHb 3HAYMMOCTU KPUTEPHUS MPOBEPKHU TUIIOTE3bI O PABEHCTBE HYJIIO
KO3(QUIIMEHTOB pPErpeccud — OTCYTCTBUM CBSI3M (CTATUCTHYECKAS
CYIIECTBEHHOCTh CBSI3U YTBEPXKJACTCS TMPU OTKJIOHCHHM HYJIEBOU
TUNOTe3bl 00 OTCYTCTBUU CBS3M). 3a/1a€TCS B 3aBUCHUMOCTH OT YPOBHS
BeposiTHOCTH (00b1uHO 0,05 mpu BepositHOCTH 0,95);
v=n-k-1 - gucmo creneHeil cBOOOIBI (XapaKTEPHU3YET YUCIO CBOOOJHO
BapbUPYIOIINUX JIEMEHTOB U3y4aeMOl COBOKYITHOCTH).

Kputnueckoe (Tabnuunoe) 3HaueHUe t-kputepust onpeaensercs no Tadbauiam B

3aBUCUMOCTH OT BEPOSITHOCTH U YHMCJIA CTeTIeHel cBoOo bl (Tabm. 71).
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Tabmuma 71
Kputnueckue 3Hauenus t-kpurepus CtorofeHTa npu yposHe 3Haunmoctu 0,10; 0,05

u 0,01 (zByxcroponuuii) [22]

Hucno Y pOBEHb 3HAYMMOCTH, Yucno YpoBeHb 3HAUUMOCTH,
CTereHen 0,10 0,05 0,01 CTereHeN 0,10 0,05 0,01
CBOOO/IBI, CBOOO/IBI,

v v

1 6,3138 12,706 63,657 18 1,7341 2,1009 2,8784
2 2,9200 4,3027 9,9248 19 1,7291 2,0930 2,8609
3 2,3634 3,1825 5,8409 20 1,7247 2,0860 2,8453
4 2,1318 2,7764 4,6041 21 1,7207 1,0796 2,8314
5 2,0150 2,5706 4,0321 22 1,7171 2,0793 2,8188
6 1,9432 2,4469 3,7074 23 1,7139 2,0687 2,8073
7 1,8946 2,3646 3,4995 24 1,7109 2,0639 2,7969
8 1,8595 2,3060 3,3554 25 1,7081 2,0595 2,71874
9 1,8331 2,2622 3,2498 26 1,7056 2,0555 2,7787
10 1,8125 2,2281 3,1693 27 1,7033 2,0518 2,7707
11 1,7959 2,2010 3,1058 28 1,7011 2,0484 2,7633
12 1,7823 2,1788 3,0545 29 1,6991 2,0452 2,7564
13 1,7709 2,1604 3,0123 30 1,6973 2,0423 2,7500
14 1,7613 2,1448 2,9768 40 1,6839 0,0211 2,7045
15 1,7530 2,1315 2,9467 60 1,6707 2,0003 2,6603
16 1,7459 2,1199 2,9208 120 1,6577 1,9799 2,6174
17 1,7396 2,1098 2,8982 o 1,6449 1,9600 2,5758

IIpumep pacuera t-kpurepuss CTBIOACHTA Ha OCHOBAHHMHM KOPPEISLMOHHO-
pPErpeccCuOHHOr0 aHaiau3a, npoBeAeHHoro B naparpage 11.4. @akruueckue 3HaYEHUS
t-xpuTepus onpenensoTes npu nmoMomy npuiokenus «[laker anamuza» Microsoft
Excel u mpencrasiensl B rpadax t — cCTaTHCTUKA MO CTPOKE «IHepeMEeHHas Xi»
TaONULBI 55 — MO MapHOM PErpecCUOHHON MOJEIN U MO CTPOKaM «IrepeMeHHas Xi»
U «mepeMeHHast Xp» Tabauibl 59 - Mo MHOXKECTBEHHOM PErpecCUOHHON MOJIETH.

N3 tabaunel 55 BUIHO, yTO PakTHyeckoe 3HaueHue t — kpurepust CTproieHTa
coctaBmiio 9,470809. Tabnuunoe 3HaueHue t — kpurepusa CTbIOICHTa ONpenesieTcs
no Tabyiuie 71 W mpu ypoBHE 3HAUMMOCTH « =0,95 dYHCIIEe CTENEeHed CBOOOJIbI
v =20-1-1=18cocraBuio 2,10009. Pacuert IOKa3ail, 4TO

t, =9,470809 > t =21009, cnemoBaTrelbHO KOY(PGUIMEHT pErpeccur a; =

xp (ma6n)

0,315909 (mapHasi perpecCUOHHAsI MOJIEJIb) SIBJISIETCS CTATUCTUYECKH 3HAYUMBIM. To
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€CTh TEOPETUYECKUE YPOBHH PE3YJIbTaTUBHOTO MPU3HAKA Y CTATUCTUYECKU HA/ICKHBI
U c(OpMUPOBAIKCH MO HECTy4YailHbIM Bo3/eiicTBHEM (akTopa Xj.

W3 Tabmuier 59 BuaHO, uTO (akThdeckue 3HadeHus t — kputepuss CThIOACHTA
coctaBwim: mnpu mnepemenHoit X; 0,763423; mpu mnepemenHoir X, 6,018999.
Tabnuunoe 3HaueHue t — kputepuss CThIOICHTa onpeersieTcs mo Tabmuie 71 u npu
YPOBHE 3HAUMMOCTH « =0,05 ymcie creneHe cBoooasl v =20—2—-1=17cocraBuio

2,1098. Pacuer mokasain, uro 1) nmpu Qakrope X; t,=0,763423<t . .., =2,1098,

cnenoBaTenbHo KodddunueHnt perpeccun a; = 0,038209 (mapnast perpeccroHHas
MOJICJIb) SIBIIICTCS CTATUCTUYCCKA HE3HAUYUMBIM. TO €CTh TEOPEeTUYECKHE YPOBHH
PE3YNIBTATHBHOTO MPHU3HAKA Y CTATHCTUYECKH HEHAICKHBI M CHOPMHUPOBATUCH IO
cly4ailHeIM  BozzeWctBueM  (aktopa X, 2) upu  ¢akrope X,

t, =6,018999 >t =21098, cnemoBarenbHO KOIP(OUIMEHT pErpeccur a, =

Kp (mat)
19,93594 sgBisieTcss CTAaTUCTHUYECKH 3HAYUMBIM. TO €CTh TEOPETHYECKUE YPOBHU
pe3yIbTaTUBHOTO TMPHU3HAKA Y CTAaTHCTUYECKH HAACKHBI U CHOPMHUPOBATUCH IOA
HECJIy4YalHbIM BO3/eiicTBUEM (hakTOpa X;.

[IpoBepka ajeKBaTHOCTU BCEM PErpecCHOHHOM MOJEIN OCYLIECTBIIAETCS MpPU
oMo pacuera F-xpurepus Ouiiepa u cpeaHeil ormuOKH anmpOKCUMAIINH.

F-xputepuii @umiepa onpenensercs no hopmysie

X ZYAk 2
F=—y k+1 : (272)
T x3(Y. =Y, )?
n— k _1 ( i k )
rae Y., - TCOPETHYECCKHE  3HAUYCHWS  PE3yNBTATHBHOTO  IPH3HAKA,

paccUUTaHHBIC 110 YPABHCHHIO PETPECCHH;

N — 00bEM U3y4aeMOl COBOKYITHOCTH;

K — gmcito pakTOpHBIX MPU3HAKOB, BKIIFOUCHHBIX B MOJICITb.

Mogens (ypaBHEHUE) PErpeccH MNPHU3HAETCS aJeKBaTHBIM (CTATUCTUYECKHU
3HAYMMBIM), €CJIH COOJTI0/IaeTCs YCIIOBUE

Fo > F oy (@=005001:v, =k +Lv, =n—k -1). (273)
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F-kputndeckoe (TabmuuHOE) ompenesseTcs mo Tabiauiam B 3aBUCUMOCTH OT

ypoBast 3Haunmoct (0,05 wim 0,01) u ynucna creneneit cBo6oab! v, u v, (Tabm. 72).

Ta0muna 72
Tabnuna 3navenuii F-kputepus durniepa npu yposHe 3Haunmoctd o = 0,05 [22]
Vs Vi
1 2 3 4 5 6 8 10 12 15 20 30 0
1 | 161 | 200 | 216 | 225 | 230 | 234 | 239 | 242 | 244 | 246 | 248 | 250 254
2 (185|190 192|193 | 193 | 193 | 194 | 194 | 194 | 194 | 194 | 195 | 195
3 101955928 912|901 |894 | 884|879 | 874 | 870 | 866 | 862 | 853
4 | 7,71 1694 | 659 | 639 | 626 | 6,16 | 6,04 | 596 | 591 | 586 | 580 | 5,75 | 5,63
5 | 661|579 |541 | 519 | 505 | 495|482 | 474 | 468 | 462 | 456 | 450 | 4,36
6 | 599|514 | 476|453 | 439 | 428 | 415 | 406 | 400 | 394 | 3,87 | 381 | 3,67
7 | 559 | 474 | 435|412 | 397 | 387 | 3,73 | 3,64 | 357 | 351 | 344 | 3,38 | 3,23
8 [ 532|446 | 407 | 384|369 | 358|344 | 335|328 | 322|315 | 308 | 293
9 | 512|426 | 386 | 363|348 | 337|323 | 314|307 |301|294 |28 | 271
10 | 496 | 410 | 3,71 | 348 | 333 | 3,22 | 3,07 | 298 | 291 | 285 | 2,77 | 2,70 | 2,54
11 | 484 | 398 | 359 | 3,36 | 320 | 3,09 | 295 | 285 | 2,79 | 2,72 | 265 | 257 | 2,40
12 | 475 | 388 | 349 | 326 | 3,11 | 300 | 285 | 2,75 | 269 | 2,62 | 254 | 247 | 2,30
13 | 467 | 380 | 341 | 318 | 3,02 | 292 | 2,77 | 267 | 260 | 253 | 246 | 238 | 2,21
14 | 460 | 3,74 | 334 | 311 | 296 | 285 | 2,70 | 260 | 253 | 2,46 | 239 | 2,31 | 2,13
15 | 454 | 368 | 329 | 3,06 | 290 | 2,79 | 264 | 254 | 248 | 240 | 233 | 225 | 2,07
16 | 449 | 363 | 324 | 301 | 285 | 2,74 | 259 | 249 | 242 | 235 | 228 | 219 | 2,01
17 | 445 | 359 | 3,20 | 296 | 281 | 2,70 | 255 | 245 | 2,38 | 2,31 | 223 | 215 | 1,96
18 | 441 | 353 | 3,16 | 293 | 2,77 | 266 | 251 | 241 | 234 | 227 | 219 | 2,11 | 192
19 | 438 | 352 | 313|290 | 2,74 | 263 | 248 | 238 | 2,31 | 223 | 216 | 207 | 1,88
20 | 435 | 349 | 310 | 287 | 2,71 | 260 | 245 | 235 | 228 | 220 | 212 | 204 | 1,84
21 | 432 | 347 | 307 | 2,84 | 268 | 257 | 242 | 232 | 225 | 218 | 210 | 201 | 1,81
22 | 430 | 344 | 305 | 282 | 266 | 255 | 240 | 230 | 223 | 215 | 207 | 1,98 | 1,78
23 | 428 | 342 | 3,03 | 280 | 264 | 253 | 2,38 | 227 | 220 | 213 | 205 | 1,96 | 1,76
24 | 426 | 340 | 301 | 2,78 | 262 | 251 | 2,36 | 225 | 218 | 211 | 203 | 1,94 | 1,73
25 | 424 | 338 | 299 | 2,76 | 260 | 249 | 234 | 224 | 216 | 209 | 201 | 192 | 1,71
26 | 422 | 337 | 298 | 2,74 | 259 | 247 | 2,32 | 222 | 215 | 207 | 1,99 | 1,90 | 1,69
27 | 421 | 335 | 296 | 2,73 | 257 | 246 | 230 | 220 | 213 | 206 | 1,97 | 1,88 | 1,67
28 | 420 | 334 | 295 | 2,71 | 256 | 244 | 229 | 219 | 212 | 204 | 1,96 | 1,87 | 1,65
29 | 418 | 333 | 293 | 270 | 254 | 243 | 228 | 218 | 210 | 203 | 1,94 | 185 | 1,64
30 | 417 | 3,32 | 292 | 269 | 253 | 242 | 227 | 216 | 209 | 201 | 193 | 1,84 | 1,62
35 412 | 326 | 287 | 264 | 248 | 237 | 222 | 210 | 204 | 197 | 1,88 | 1,80 | 1,57
40 | 408 | 3,23 | 284 | 261 | 245 | 234 | 218 | 208 | 200 | 1,92 | 1,84 | 1,74 | 151
50 | 403 | 318 | 279 | 256 | 240 | 229 | 213 | 201 | 195 | 1,87 | 1,81 | 1,71 | 144
100 | 394 | 309 | 2,70 | 246 | 230 | 219 | 203 | 198 | 1,85 | 1,79 | 167 | 1,58 | 1,26
150 | 3,90 | 3,06 | 266 | 243 | 227 | 216 | 200 | 1,95 | 1,82 | 1,71 | 160 | 151 | 118
w |1384 1299 | 260|237 221 209|194 | 183 | 175|167 | 157|146 | 1,00

[Ipumep pacuera F-xputepuss @uiiepa Ha OCHOBAaHUU KOPPEISALUUOHHO-

perpeccCMoOHHOTO aHaliu3a, MpoBejaeHHoro B maparpade 11.4. Jlna pacuera F —
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kputepus Puriepa MOKHO HCIIONB30BaTh npuiioxeHue «Ilaker anamuza» Microsoft
Excel. Anroputm pacdera ans TapHOW PETPECCHOHHOW MOJETH BKJIFOYAET
CIICAYIOIIME IIard: BHECTH MCXOJHBIC JaHHbIC B suciiku sucta Microsoft Excel; Bo
BKJIQJIK€ «IaHHBIE» MEPEUTH MO CChUIKE «aHAJIW3 JaHHBIX», BbBIOpaTh W3 MEHIO
UHCTPYMEHT «PETPECCUs», BBIACIUTh AUANA30H BXOJHOIO HMHTEPBAja HCXOJHBIX
JAHHBIX PE3yJbTaTUBHOTO TMpH3HAKa Y MW [JMamna3oH BXOJHOTO MHTEpBaja
(dbakTOpHOTO TIpU3HaKa X, BBECTH JAHHBIC, OTMETUTh «YpPOBEHBL HanexHOCTH (0,95,
Hns BeiBoma pesynbratoB - «OK». (tabn. 73). Anroput™ pacuera Juis
MHO>XECTBEHHON PErpecCUOHHOM MOJENM BKJIIOYAET CJICIYIOIIUE Ilard: BHECTH
UCXO/HBIC JaHHBIC B stuekku jrcta Microsoft Excel; Bo Bkianke «1aHHBIC» MEperTH
M0 CCBHUIKE «aHaJIU3 JaHHBIX», BBIOpAaTh M3 MEHIO HUHCTPYMEHT «PErPecCHs,
BBIJICJIUTh JIMAMa30H BXOJHOIO HWHTEpBaja MCXOJHBIX JaHHBIX PE3YIbTATUBHOTO
npu3Haka Y W Juana3oH BXOJHOTO0 HMHTEpBaJia (PAKTOPHBIX MPU3HAKOB X; M X
BMECTE, BBECTHU JaHHBIE; OTMETHTh «ypoBeHb HanexHoctu 0,95», [lns BeIBoAa

pe3yabTatoB - «OK». (Tabn. 74).

Tabnuua 73
Pe3ynbraThl pacueToB Npy MapHOM PErPECCUOHHON MOJIEN
JlucniepcuoHHBIN aHAIN3
df SS MS F 3uauumocmo F

Perpeccust 1 576,0915 576,0915 | 89,69623 2,05E-08
Ocrarok 18 115,6085 6,422695
Hroro 19 691,7

Tabnuna 74

Pe3ynprarsl pacdeToB 1pu MHOKECTBEHHOW PETPECCUOHHON MOJIEIIH
JlucniepcuoHHBIN aHAIN3
df SS MS F 3navumocmo F

Perpeccust 2| 654,7771| 327,3886 | 150,7359 1,52E-11
Ocrarok 17| 36,92289 | 2,171935
Hroro 19 691,7

N3 tabmuuel 73 BUAHO, 4TO (hakTHUeckoe 3HaueHue F — kpurepus Pumiepa
coctaBmiio 89,69623. Tabnuunoe 3HaueHue F — kputepust Ouiiepa onpeaensercs 1o

Tabnuie 72 W OpU YPOBHE 3HAYUMOCTH « =005 uywucie creneHed CcBOOOAbI
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v,=2+1=3v,=20-1-1=18 cocrawio  3,16.  Pacuer  mokazan, — 4TO

F, =89.69623>F ., =3.16, cienoBaTeabHO IapHas PErpecCUOHHas MOAEIb B

LEJIOM SIBISIETCSl CTAaTUCTUYECKH 3HauuMod. To ecTb TeopeTHdyecKue YpOBHHU
pe3yabTaTUBHOTO TMPHU3HAKA Y CTAaTHCTUYECKH HAAEKHBI U CHOPMUPOBATUCH IMOA
HECJIy4aliHbIM BO3/eHCTBUEM (akTopa X;.

W3 tabmuuel 74 BUOHO, 4TO (akTuueckoe 3HaueHue F — xpurepus duiepa
coctaBwiio 150,7359. Tabnuunoe 3HaueHue F — kpurepus Puiiepa onpeaensercs 1o
tabmume 71 W TpuU ypOBHE 3HAYUMOCTH «=0,05 dYHCIE CTEMEeHEeH CBOOOIBI

v, =3+1=4;v, =20—2-1=17CcOCTaBWIO 2,96. Pacuer IoKasai, 4TO

F, =150,7359>F,,.5o0 =2,96, CI€I0BaTEIIbHO MHOXKECTBEHHAs PETPECCHOHHAs

MOJE/Ib B LEIOM SBJISAETCA CTAaTUCTHUYECKUM 3HA4YMMOW. TO eCcTh TeopeThdecKue
YPOBHU PE3yJIbTaTUBHOTO MpHU3HAKa Y CTAaTUCTUYECKU HAJEKHBI U CPOPMUPOBAIIHCH
M10J1 HECTTy4YalHbIM COBMECTHBIM BO37eiicTBUEM (DakTOpOB X; U Xo.

Cpennsisi ommOKa anmpoKCUMAIIMK OTpeeNnsieTcs no hopmyse

5o EXZ ‘Y _Y_1,2,...k‘
n

x100. (274)

Monenb (ypaBHEHHE) pErpeccHu IPU3HAETCS aJIeKBaTHBIM (CTaTUCTHUYECKU
3HAYMMBIM), €CIIM 3HAYEHUE CpeJHEH OIIMOKM anmpoKCMMaluu He MpeBbimaer 12-
15%.

[Ipumep pacdera cpegHedt OMMOKHM —alMpOKCHMAIlMM HAa OCHOBAHHUH
MPOBEJIEHHOTO KOPPESIMOHHO-PErPECCUOHHOr0 aHanu3a B maparpade 11.4. Ilpu
NapHOM PErpecCMOHHON MOJENU CpEeNHsAs OLIMOKAa anlpOKCHUMALUA MOXET OBITh
omnpenaeiieHa TpadudyeckuM crocodoM (puc. 55) WM pacyeTHBIM CIOCOOOM ¢
UCTIONIb30BaHueM npuitokenue «llaker anaimza» Microsoft Excel (tab6n. 67). Ucxons
M3 TOKA3aHHOTO Ha pHCYHKe 55 kodbduimenta nerepmunanmu R° = 0,8329 u
Ipe/CTaBICHHOr0 B Tabmuue 67 xoodduuumenta merepmuHamuu R? = 0,832823,
cpenHss  OMMOKA  aNMpOKCHMMAamMU  cocTaBuT & =R —1=0,8329-1=0,1671;

£=R?*-1=0,832863-1=0,167137 Pacuer moKa3al, uTO CpEAHSs OMHUOKA

anmpokcuMmaiuu cocrasmiaa 16,71% (6,7137%), ee 3HaducHKME BBIXOAWT 3a MPEAEIIBI
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noporoBoro 3HaueHus 12-15%, HO He3HauuTenbHO. [l03TOMY, € OmNpeneIeHHBIM
YPOBHEM JOIYIICHUS MOXHO CKa3aTh, YTO TMOJYYEHHYIO TapHYI0 PETPECCHOHHYIO
MOJIeNIb  MOXKHO  CYMTaTh  JOCTaTOYHO  YJAa4HOM i1 TOCJEAYIOIIEro
MIPOTHO3UPOBAHUS.

[Ipy  MHOXXECTBEHHOM  pPETrPEeCCMOHHOM  MOJENM  CpeaHsis  OlIMOKa
anmpoOKCUMAIIUU MOXET OBITh ONpe/eieHa PACU€THBIM CIIOCOOOM C HCIOJIb30BAHUEM
npuinoxkenne «llaker anaimza» Microsoft Excel (ta6m. 69). Hcxons wus
npejcTaBieHHOro B Tabnuie 69 koadduimenta aeTrepMUHAIIIN R? = 0,94662,
CpenHSAs OIIMOKA AaNMpPOKCHMAIMH COCTaBHT & = R® —1=0,94662—1=0,05338.
Pacyer moxasan, 4To cpenHsAs ommMOKa ammpokcuManuu cocraBuia 5,338%, ee
3HaUE€HHE HE BBIXOJUT 3a Mpenaesbl moporoBoro 3HadeHus 12-15%. Ilostomy, ¢
OTpEJICTICHHBIM ~ YPOBHEM  JIOMYIIEHHUS MOXHO CKaszaTh, 4YTO TMOJYYEHHYIO
MHOKECTBEHHYIO PETPECCHOHHYIO MOJIEIh MOKHO CUUTATh TOCTATOYHO YIAYHOM IS
MOCJIETYIOIIETO TPOTrHO3UPOBAHUS.

3HAYMMOCTh JIMHEWHOTO KOX((HUIMEHTa KOPpeIsud TIpOBEpsSeTCS Ha
OoCHOBaHMH pacdeTa t-kputepus CThI0IeHTa, KOTOPBIN ONpeaenseTcs mo Gopmyaam

- IPU MAJIbIX COBOKYITHOCTSX (YMCICHHOCTH M3y4aeMOW COBOKYITHOCTH MeHee 50)

tpzwfl_rrzx(n—Z): 1|i|r2 x/n—2, (275)

- IpU OOJBIITUX COBOKYMHOCTSIX (YMCICHHOCTH U3y4aeMoi coBOKymHOCTH 6osee 100)

=i, (276)
1-r?

JIuneitnpli KO PUIMEHT  KOppeNAlMH  NPU3HAETCA  CTATUCTUYECKHU
3HaYUMBIM, €CJIU COOITIOAAETCS YCIOBUE
t, >t sy (@ kK =N=2), (277)
Kputnueckoe (Tabnnunoe) 3HaueHUe t-kputepus onpeaensercs no Tadbiuiam B
3aBUCUMOCTH OT BEPOSITHOCTH U YUCJIA CTETIeHel cBoOobI (Tabm. 71).
KoadduimenT MHOXKECTBEHHOW KOPpEISLMU CUUTAETCS 3HAYMMBIM, €CITU

coOJII0TaeTCs YCIOBUE



n > K520 (278)
N

R
R.s (279)
Or

[IpoBepka 3HaUMMOCTH KOd((UIIMEHTa MHOKECTBEHHOW  KOPPEISITIU

OCYUIECTBJISIETCS. Ha OCHOBe F-kputepuss Duiiepa, KOTOPBIA OmpeaenseTcs o

dbopmyie
1

—x RZY/X1X2
F, = 12 . (280)
3 x (L= R%v/x,x,

MHOXECTBEHHBI KO3(P(GUIIMESHT KOPPEISAIUHA TPU3HACTCS CTAaTUCTHYCCKU
3HAYMMBIM, €CJIH COOJIIOIAeTCS YCIOBUE
F, > F ey (@, =2,v, =n=3). (281)
Kputnueckoe (Tabiuunoe) 3HaueHue F-kpurtepus omnpeaensieTcs mo Tadbauiam
B 3aBUCHUMOCTH OT BEPOSITHOCTH M YMCJIa cTeneHel cBOOOAbI (Tabm. 72).
3HaYUMOCTh KOA(DPUIIMEHTOB KOPPEISIMN Ka4E€CTBEHHBIX MPU3HAKOB.
3HauuMocTh Kod(dduiuenta koppesiuuu panro CrimpMeHa MpoBepsAETCs Ha

OCHOBaHHUH t-KpI/ITepI/IH CTBI-OIICHTEI, paCcdCTHOC 3HAYCHHUEC KOTOPOI'O OIIPCACIIACTCA I10

dbopmyie

b =Pxiw X |72 (282)

TI€ Py ,y - KOOPOUIHUEHT KOPPEIALUUA PAHTOB;

N — YKCII0 HAOIIOICHUH (YUCIIO TIap PAHTOB).
3HayeHue Kod(duuueHnta kKoppemsiuuu paHro  CnMpMeHa — CUMTaeTcCs
CTATUCTUYECKU CYLIECTBEHHBIM, €CJIN COOIIONAETCS YCIOBUE
ty >t sy (sk =N—=2). (283)
Kputnueckoe (TabiiMyHOE) 3HAUEHUE KPUTEPUS OIpenessieTcs o tadbauuam t-
pacnpenenenuss CTbIONEHTa B 3aBUCUMOCTH OT YPOBHS 3HAaYMMOCTM M YHUCIA

cTerneHe cBooobI (Tabdi. 71).
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3HaYUMOCTh KO3 (PUIIMEHTa KOHKOPAAIMHA TPOBEPSETCS HA OCHOBE pacyeTa
kputepus [Tupcona - y?, pacdeTHOE 3HAUCHUE KOTOPOTO OMPEALIIIeTCs 0 (hopmMyie

2 12S
r mxnx(n-1)"

(284)
rIe S — OTKJIOHEHHE CyMMBI KBaJIpaTOB PAaHTOB OT BPEIHEH KBapaTOB PAHIOB;

M — 4ncio GpakTopoB.;

N — YUCII0 HAOTIOACHUIA.

KoagduuneHT KOHKOpIAIMM CYUTAETCS CTATUCTHYECKH 3HAYUMBIM, €CIIU
coOr01aeTcsl yclioBre

;(pz <y’ wpmasy (¢ =0,05,v =n—1). (285)

TabnuuHoe  (KpUTHYECKOE) 3HAYCHHUE KPUTEpUS y° ONpPEACIAeTCS 10

Ta6J'II/II_[aM 3HAYCHUH KpUTCpUA HI/IpCOHa B 3aBUCHUMOCTH OT YpOBHA 3HAYHMMOCTH U

YHCIIa CTeNeHei cBo0o bl (Tada. 73).

Tabmma 73
TabOmuna KpuTHYECKUX TOUeK pacupeaenenus [Tupcona [22]
Yucno crenesen ypOBeHb 3HAYUMOCTHU O
CBOOOIBI

K 0,01 0,025 0,05 0,95 0,975 0,99

1 2 3 4 5 6 7

1 6,63490 5,02389 3,84146 0,00393 0,00098 0,00016
2 9,21034 7,37776 5,99146 0,10259 0,05064 0,02010
3 11,34487 | 9,34840 7,81473 0,35185 0,21580 0,11483
4 13,2767 11,14329 9,48773 0,71072 0,48442 0,29711
5 15,08627 | 12,8325 11,0705 1,14548 0,83121 0,55430
6 16,81189 | 14,44938 | 12,59159 | 1,63538 1,23734 0,87209
7 18,47531 | 16,01276 | 14,06714 2,16735 1,68987 1,23904
8 20,09024 | 17,53455 | 15,50731 | 2,73264 2,17973 1,64650
9 21,66599 | 19,02277 | 16,91898 | 3,32511 2,70039 2,08790
10 23,20925 | 20,48318 | 18,30704 | 3,94030 3,24697 2,55821
11 24,72497 | 21,92005 | 19,67514 | 4,57481 3,81575 3,05348
12 26,21697 | 23,33666 | 21,02607 | 5,22603 4,40379 3,57057
13 27,68825 | 24,7356 | 22,36203 | 5,89186 5,00875 4,10692
14 29,14124 | 26,11895 | 23,68479 | 6,57063 5,62873 4,66043
15 30,57791 | 27,48839 | 24,99579 | 7,26094 6,26214 5,22935
16 31,99993 | 28,84535 | 26,29623 | 7,96165 6,90766 5,81221




280

[Ipogomxenne Tadmuisl 73

1 2 3 4 5 6 7
17 33,40866 | 30,19101 | 27,58711 | 8,67176 7,56419 6,40776
18 34,80531 | 31,52638 | 28,86930 | 9,39046 8,23075 7,01491
19 36,19087 | 32,85233 | 30,14353 | 10,11701 | 8,90652 7,63273
20 37,56623 | 34,16961 | 31,41043 | 10,85081 | 9,59078 8,26040
21 38,93217 | 35,47888 | 32,67057 | 11,59131 | 10,2829 8,89720
22 40,28936 | 36,78071 | 33,92444 | 12,33801 | 10,98232 | 9,54249
23 41,63840 | 38,07563 | 35,17246 | 13,09051 | 11,68855 | 10,19572
24 42,97982 | 39,36408 | 36,41503 | 13,84843 | 12,40115 | 10,85636
25 44,31410 | 40,64647 | 37,65248 | 14,61141 | 13,11972 | 11,52398
26 45,64168 | 41,92317 | 38,88514 | 15,37916 | 13,84391 | 12,19815
27 46,96294 | 43,19451 | 40,11327 | 16,15140 | 14,57338 | 12,87850
28 48,27824 | 44,46079 | 41,33714 | 16,92/88 | 15,30786 | 13,56471
29 49,58788 | 45,72229 | 42,55697 | 17,70837 | 16,04707 | 14,25645
30 50,89218 | 46,97924 | 43,77297 | 18,49266 | 16,79077 | 14,95346
31 52,19139 | 48,23189 | 44,98534 | 19,28057 | 17,53874 | 15,65546
32 53,48577 | 49,48044 | 46,19426 | 20,07191 | 18,29076 | 16,36222
33 54,77554 | 50,72508 | 47,39988 | 20,86653 | 19,04666 | 17,07351
34 56,06091 | 51,96600 | 48,60237 | 21,66428 | 19,80625 | 17,78915
35 57,34207 | 53,20335 | 49,80185 | 22,46502 | 20,56938 | 18,50893
36 58,61921 | 54,43729 | 50,99846 | 23,26861 | 21,33588 | 19,23268
37 59,89250 | 55,66797 | 52,19232 | 24,07494 | 22,10563 | 19,96023
38 61,16209 | 56,89552 | 53,38354 | 24,8839 | 22,87848 | 20,69144
39 62,42812 | 58,12006 | 54,57223 | 25,69539 | 23,65432 | 21,42616
40 63,69074 | 59,34171 | 55,75848 | 26,5093 | 24,43304 | 22,16426
41 64,95007 | 60,56057 | 56,94239 | 27,32555 | 25,21452 | 22,90561
42 66,20624 | 61,77676 | 58,12404 | 28,14405 | 25,99866 | 23,65009
43 67,45935 | 62,99036 | 59,30351 | 28,96472 | 26,78537 | 24,39760
44 68,70951 | 64,20146 | 60,48089 | 29,78748 | 27,57457 | 25,14803
45 69,95683 | 65,41016 | 61,65623 | 30,61226 | 28,36615 | 25,90127
46 71,20140 | 66,61653 | 62,82962 | 31,43900 | 29,16005 | 26,65724
47 72,44331 | 67,82065 | 64,00111 | 32,26762 | 29,95620 | 27,41585
48 73,68264 | 69,02259 | 65,17077 | 33,09808 | 30,75451 | 28,17701
49 7491947 | 70,22241 | 66,33865 | 33,93031 | 31,55492 | 28,94065
50 76,15389 | 71,42020 | 67,50481 | 34,76425 | 32,35736 | 29,70668
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10.9 TIIporHo3upoBaHue Ha OCHOBE CTAaTUCTHYECKOTO MOJCITHPOBAHUS

B3aUMOCBS3€H U 3aBUCUMOCTEN

Metonbl MPOTHO3UPOBAHUS HCIOJIB3YIOTCA Ul MPEABUICHUS U3MEHEHUU M
MOCJIC/ICTBUI BJIVSHUS BHEIIHEM W BHYTPECHHEH CpelIbl HA M3MEHEHHE COLUAIBHO-
DKOHOMUYECKHUX SBJIECHUU U ITPOLECCOB. MeTOIbI MPOrHO3UPOBAHUS I1OAPA3ACIAOTCS
Ha KOJIMYECTBEHHbBIC U KAUECTBEHHBIE.

K xauecTBEeHHBIM METOJIaM MPOTHO3UPOBAHUS OTHOCATCS B OCHOBHOM METO/IbI
NPEABUACHUS CIpoca, TaKMEe Kak MHEHHE MOTpeOuTesneil, MHEHUE IMOKymaTesei,
MHEHHUE OIBITHBIX MEHEKEPOB, PBIHOYHBIE TECThl. C MOMOIIBIO 3TUX METOJIOB
OMPENIEIIAIOT, KaK U3MEHUTCA O0BEM M CTPYKTypa MPOJAK B 3aBUCUMOCTU OT IICHBI
TOBapa, MECTOHAXOX/ICHUS U YPOBHA JJOXOJ0B KIMEHTOB U JIPYyTrUuX (aKTOPOB.

K konmyecTBEHHBIM METOAAM MPOTHO3UPOBAHUS OTHOCUTCS Hapsgy C
MIPOTHO3MPOBAHMEM Ha OCHOBE aHAJIU3a PSJIOB JUHAMUKH (PAaCCMOTPEHO B naparpade
8.8) u nmporHo3upoBaHue Ha OCHOBE KOPPEISAIIMOHHO-PETPECCUOHHOTO aHAJIH3a.

B craTtucTuke mmMpoKo UCIOIB3YIOTCS Ka3yalbHbIE METOAbI MPOTHO3ZUPOBAHMS
(KOppeAIMOHHO-PETPECCHOHHBIM  aHaMM3; METOA BEAYIIUX HHIAWKATOPOB;, METOJ
oOcrenoBaHusl  HaMepeHWid  motpebureneit w  np.). KasyambHble — METOIBI
MIPOTHO3UPOBAHUS BKIIIOUAIOT pa3pabOTKy U UCIOJIb30BAHUE TIPOTHO3HBIX MOJICIICH, B
KOTOpPBIX M3MEHEHUS B YPOBHE M3Y4aeMOIO SIBIICHUS SBJISAIOTCA PE3YIbTaTOM
WU3MEHEHMS OJIHOM U O0Jsiee MepEeEMEHHBIX.

Ka3zyanbHble MeTOAbI TPOTHO3UPOBAHUS TPEOYIOT ompeneraeHus: (HaKTOPHBIX
MPU3HAKOB, OLICHKHM WX HW3MEHEHUW W YCTAHOBJICHUS 3aBUCHUMOCTA MEXIY HX
3HAYECHUSIMH U 3HAYEHUEM PE3YJbTATUBHOTO NMpu3Haka. [[porno3upoBanue Ha OCHOBE
KOPPEIALMOHHO-PETPECCUOHHOTO  aHAJIM3a SABJSECTCS OJHUM W3 OCHOBHBIX U
HauOojiee TOYHBIX W3 TPYNNbl Ka3yaJdbHBIX METOJOB MPOTHO3UPOBAHMUS.
KoppesimoHHO-perpecCHOHHBI - METOJ, MO3BOJISIET YUYHUTHIBATH B IMPOTHO3HBIX
pacyeTax BIUSHUE Pa3IUYHBIX (PaKTOPOB.

[Ipr KOpPpETALMOHHO-PETPECCUOHHOM AHAJIU3€ CTPOUTCS PErpeCCHOHHAs

MOJIeNIb, B KOTOPOM B KayecTBE (DAKTOPHBIX MPU3HAKOB MOTYT OBITh BBIOPAHBI
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MEPEMEHHbIC,  OKa3bIBAIOIIME  BIMSHUE  HA  pPE3yJbTAaTHUBHBIA  MpPHU3HAK.
MHoXecTBEeHHAs! pEeTPECCUOHHASI MOJIETh B OOIIEM BUJIE UMEET BU/T
Y (Xl, Xg, vee Xn) =ayta X Xl +ap X X2 +..+a, X Xn, (286)
rae Y - IpOTHO3UPYEMbIi (pe3yIbTaTUBHBIN) TOKA3aTENb;
Xi; X, ...y Xy - hakTOpsl (HE3aBUCUMBIE TIEPEMEHHBIC);
N - KOJIMYECTBO HE3aBUCUMBIX TIEPEMEHHBIX;
ap - CBOOOTHBIN YJIEH YPaBHECHHSI PETPECCHH;
ai;; a2 ..., ap- KOdQ(UIMEHTHl PErpeccuu, HN3MEPSIONIUe OTKIOHEHHUE
pEe3yJAbTaTUBHOIO MPHU3HAKA OT €ro CpeJHEW BEIUYMHbl MPU OTKIOHEHUU
(akTOpHOIO MpU3HAKA HA €AUHUILY €r0 U3MEPEHUS.
[Ipy mnpOrHO3UpPOBAaHUM HA OCHOBE PETPECCHOHHOW MOJENN BBINOJIHAETCS
cJIeAyIoIIas MOCIeA0BaTEIbHOCTh ATAIOB:
1) mpeaBapuUTENbHBIH OTOOP HE3aBHCHUMBIX (AKTOPOB, KOTOpBIC IO YOCKICHHUIO
WCCJIeIOBATENsl OKAa3bIBAIOT BIUSHUE HAa PE3YJNbTATUBHBIN MpHU3HAK. DTH (HAKTOPHI
JTOJKHBI OBITH JIMOO U3BECTHBI, TMOO JIETKO OMPEICIIIEMbI;
2) cOOp JMaHHBIX MO HE3aBHCHUMBIM MEPEMEHHBIM IO M3y4aeMOW CTATHCTUYCCKOMN
COBOKYITHOCTHU, TIPU 3TOM, HEOOXOJIUMO, YTOOBI Ka)KJas He3aBUCHMAasi TIEpEMEHHAs
ObLIa TIpeicTaBlieHa He MeHee yeM 20 HaOIIoACHUSMU;
3) omnpenenenne Buaa, GOpPMbI ¥ HAITPABICHHS CBSA3M MEXKY KaKI0H HE3aBUCHUMOM
MEPEMEHHOM W Pe3yJbTaTUBHBIM MPU3HAKOM, IMPU 3TOM CBSI3b JIOKHA OBITh
JUHEWHOM, €CIIM CBS3b HEJIHMHEHHAs, TO HEOOXOAUMO IMPOU3BECTH JIMHEAPU3AIHIO
PErpeCCUOHHON MOJEIM IMyTeM 3aMEeHbl WM MPeoOpa3oBaHUsl BEJIUYUHBI
(aKTOpHOr0 MpU3HAKA;
4) MOCTPOCHHE PErPEeCCHOHHON MOJENU - pacdeT KOodPPHUIIMEHTOB pPErpeccuu, u
MPOBEPKA UX 3HAYMMOCTH;
5) eciu TMOCTPOEHHAsT PErpecCHOHHAs MOJIETb HE SBISETCS CTAaTUCTUYECKU
3HAYMMOM, TO TPOM3BOIUTCS MOBTOPEHUE BBIIIE yKazaHHBIX 3TarnoB (¢ 1 mo 4) 1o

TEX MOp, ITOKAa HE 6leCT MMOJIy4y€Ha CTAaTUCTUYCCKHU 3HAYUMast MOACIIb,
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6) cpaBHEHHWE CTEICHMW BIUSHUS pPa3jMYHbIX (DAKTOPOB HA PpPe3yIbTATUBHBIN
nokasareib MpPU TMOMOLIM pacyeTa Ko3()PHUIMEHTOB HIACTUYHOCTH U OerTa-
K03 PHUIIHEHTOB.
7) NOpPOrHO3UPOBAHHE HA OCHOBE KOPPEJSILIMOHHO-PETPECCMOHHOIO aHaiu3a -
OTpeJIeieHHe BEPOATHOTO 3HAUCHHS (PaKTOPHOTO MpU3HAKA NMPU U3MEHEHUH OJHOIO
WJIM HECKOJIBKUX PE3yJIbTaTUBHBIX NMPU3HAKOB, BKIIOUEHHBIX B MOJIEIIb, IIPU YCIIOBUU
JIOCTaTOYHOM 3HAUYMMOCTH U JOCTOBEPHOCTH KOA((UIIMEHTOB perpeccuu M
KOppEJSIIUY;
8) ompenernenue 3HaUEHUS TOYEYHOTO IPOTHO3a HAa OCHOBAHWU PETPECCHOHHOU
MOJENH;
9) ompeneneHne MHTEPBAIBHOIO IPOrHO3a MpPU IOMOIIM pacueTa CpeaHed u
npeaeabHOM OMNOOK.

IIpuMmep MPOTHO3UPOBAHUSA HA OCHOBE KOPPEIALMOHHO-PErPECCUOHHOIO
aHajau3a IIpU MapHOM 3aBUCUMOCTU. [IporHosnpoBaHue Ha OCHOBE KOPPEIALMOHHO-
PErPECCHOHHOTO aHAJIN3a IPOU3BOJMTCS HAa OCHOBAHMM IIOCTPOEHHOM paHee
PErpecCUOHHON MOJEIH 3aBUCUMOCTH YPOKaMHOCTH OBOILEH OT Ka4eCTBA ITI0YB
V(X)=-320828+0,315909 x X

[IporHo3 MOKHO BBIIIOJIHUTH B TPEX BapUaHTax: 1) ONTUMHCTHYECKUN — MpuU
HaUBBICILIEM KayeCTBE MOYB IO JIaHHOW COBOKYMHOCTH; 2) CPEIHUN — IPU CPEIHEM
KauecTBe IOYB MO JaHHOM COBOKYMHOCTH; 3) TI€CCUMUCTUYECKUA — TIpH
HaWMEHBLIEM Ka4eCTBE MTOYB 10 JAHHON COBOKYITHOCTH.

ONTUMHUCTUYECKUI TPOTHO3 YpPOXKAWHOCTA OBOLIEH HAa OCHOBE MapHOM
PErPECCUOHHON MOJIENIA CTPOUTCA MPH YCIOBUH, YTO KAYECTBO MMOYB MPUHUMAETCS HA
caMOM BBICOKOM YPOBHE IIO JIaHHOM COBOKYMHOCTH 95 OammoB. Ha ocHoBanmm
PErpPECCHOHHOM MOJENIHM BO3MOXHAsl YPOKAaWHOCTb OBOULIEH, KOTOPYK) MOTYT
JOCTUTHYTH MPENNPUATUS JAHHON COBOKYITHOCTH NP TOBEICHUM KAayeCTBA MOYB A0
HanboJiee BHICOKOTO MO COBOKYITHOCTH YPOBHSI, COCTaBUT
Y(X)=-3,20828 + 0,315909 x 95 = 26,80 1/ra.

CpenHuil MpOorHO3 Ha OCHOBE MApHOW PErpeCCUOHHON MOJEIN CTPOUTCA MPHU

YCIOBHM, YTO KAa4e€CTBO NOYB NPUHHUMAECTCS HA CPEIHEM YPOBHE MO JaHHOU
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coBokynHoctu 69,35 6amnoB. Ha ocHOBaHMM perpecCHOHHOM MOJENH BO3MOKHAs
YpOKalHOCTh OBOWIEH, KOTOPYIO MOTYT JOCTUTHYTh NPEANpUSATUHS JaHHOMN
COBOKYITHOCTA MpPHU JOBEACHUM KAayecTBA IOYB JO CPEIHEr0 IO COBOKYIHOCTH
YPOBHSI, COCTaBUT
Y(X)=-3,20828 + 0,315909 x 69,35 = 18,70 1/ra.

IleccumucTrueckuii POTHO3 HAa OCHOBE IMAPHOW PErPECCHOHHON MOJENU
CTPOUTCS MPHU YCIOBUM, YTO KAYECTBO MOYB MPUHUMAETCS HA HAUMEHBIIIEM YPOBHE
Mo JaHHOW coBOKymHOCTH 45 OamioB. Ha ocHOBaHMM perpecCHOHHOW MOJIEIH
BO3MOXKHasl YpPO>XKallHOCTh OBOILEH, KOTOPYIO MOTYT JOCTUTHYTh MpPEAIPUSTHUS
JJAHHOW COBOKYMHOCTH IIPM HAUMEHBIIIEM II0 COBOKYIMHOCTH Kaue€CTBE IIOYB,
COCTaBUT
Y(X)=-3,20828 + 0,315909 x 45 = 11,01 1/ra.

[IporHo3 Ha OCHOBaHHMH IMAPHOM PETPECCHMOHHOM MOJENU IMOKa3aj, YTO MpHU
YCJIOBMM HAWMEHBUIETO0 KadyecTBa IOYB, YPOKAWHOCTb OBOIICH B NPEANPUITHUIX
JJAHHOW COBOKYMHOCTH MOXeT cocTaButh 11,01 T/ra; mpu yCIOBUU CpEIHEro
KauecTBa MOYB, NPEANPUATUS JAHHOW COBOKYIHOCTH MOTYT HUMETh YPOKallHOCTh
opomeir 18,70 1/ra; a mpu ycrmoBMM MOBEACHUS KadyecTBa MOYB JO HAWBBICIIICTO
YPOBHS, MNPEANPUITHS HTAHHOWM COBOKYMHOCTH MOTYT JOCTUTHYTH YPOXKAWHOCTH
opoei 26,80 1/ra.

C uenplo AOCTUXKEHHSA OOJbLIEH TOCTOBEPHOCTHM MPOrHO3a, €ro TOYEYHOE
3HAYEHHE JOMOJIHACTCS MHTEPBAIBHOW OLEHKOM. [[ns ompeneneHus MHTEPBaIbHOU
OIICHKH PACCUUTBHIBAIOTCS CPEAHSSL M MpeJeibHas ONIMOKUA MPOrHo3a Mo ¢GopmysiaMm

121 n 122. HTEepBasIbHAS OLIEHKA IAETCS C BEPOATHOCTHIO 0,954,

2 2
Cpenusis ommOKa IporHo3a: 4 = 1/0— = 116’2(:: =135 1/ra.
n

Jlng  ompeacneHUss TpeAeabHOH  OIMMOKM  ompenensercss KodpduiueHT

KpaTHOCTH oOmuOKu 1o Tabnumam pacnpenenenus Creronenta (tabdn.71).

tomasy(@v=n—k=1). Tlpn BepostHocTH mnpornosa 0,95 («=0,05) wu wuucme

cTereHe cBoOoapl v=n—k—-1=20-1-1=18, k03(pPUIIMEHT KPATHOCTH OUIUOKH

cocTtaBut t =271009.

Kkp (mab.n)
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[IpenenvHas ommbka mporuo3a: A=1,35x2,1009 =2,8362 T1/ra.

[Ipenensl MHTEPBAIBLHOTO MPOTHO3a YPOXKANHOCTH OBOLICH MpPU HAWBBHICIIEM
KauecTBe MOYB (ONTUMHUCTUYECKHUI MPOTHO3):

- HrokHuE npeaen Y(X) = 26,8 — 2,8362 = 23,9638 1/ra,
- BepxHmii ipenen ¥Y(X) = 26,8 + 2,8362 = 29,6362 1/ra.

[Ipenensl MHTEPBAJIBHOTO MPOTHO3a YPOXKAWHOCTH OBOLICH NpU CpeIHEM
Ka4eCTBE MOYB (CpEIHUI IPOrHO3):

- HokHuE npeaen Y(X) = 18,7 —2,8362 = 15,8638 1/ra,
- BepxHumii ipenen Y (X) = 18,7 + 2,8362 = 21,5362 1/ra.

[Ipenensl HMHTEPBAIBHOTO NIPOTHO3a YPOKAWHOCTUA OBOIIEM NpPH HU3KOM
Ka4yeCTBE MOYB (MIECCUMUCTUYECKUM TPOTHO3):

- mmkHui peaen Y (X) = 11,01 —2,8362 = 8,1738 1/ra,
- Bepxuuit mpenen Y(X) = 11,01 + 2,8362 = 13,8462 1/ra.

WNuTepBanbHblii TPOrHO3 IMOKa3ad, 4YTO C BepoATHOCTHIO 0,954 MOXKHO
YTBEP)KIIaTh, YTO MPEANPHUATHS JAHHOW COBOKYITHOCTH IPH HAWBBICIIIEM KavYeCTBE
MIOYB MOTYT JIOCTUTHYTh YposkailHOCTH oBoliel ot 23,9638 1/ra 1o 29,6362 T/ra; npu
CpEIHEM KadeCTBE IOYB MPEANPHUATHS JAHHOW COBOKYITHOCTH MOTYT JIOCTUTHYTH
ypoxaitnoctu opomieii ot 15,8638 1/ra mo 21,5362 T/ra; a mpu HHU3KOM KadecTBE
II0YB YPOXKAWHOCTh OBOLIEH B MPEANPUATHIX JAHHOW COBOKYITHOCTH COCTaBUT OT
8,1738 t/ra mo 13,8462 t/ra. IlomydeHHbIE MPOTHO3HBIC 3HAYEHUS YPOKAWHOCTU
OBOLIEH MO ONTUMUCTUYECKOMY M CPEIHEMY IPOTHO3y B OCHOBHOM BBILIE, YEM
CpeIHHE YPOBHHU YPOKaWHOCTH MO COBOKYIMHOCTH, YTO CBUACTEIHCTBYET O TOM, YTO
MPEANPUATAS UMEIOT BHYTPEHHUE PE3E€pPBHI IMOBBIINICHHS yYPOXKAHHOCTH OBOIIEH 3a
CYeT  yJAydlIeHUs  KadecTBa IOYB  MyTeM  MNpuMeHeHus 3P (HEKTUBHBIX
arpOTEXHUYECKUX MEPOTPHUSATHH.

[IporHo3upoBaHre Ha OCHOBAaHUHM KOPPEISLIUOHHO-PETPECCUOHHOTO aHalln3a
IPOU3BOJAUTCS TakXKe Ha OCHOBAHWHM MHOXXECTBEHHOM PErpecCHOHHOM MOJeNu
3aBUCUMOCTH YPO>KalHOCTH OBOILEH OT KauecTBa MOYB U J03bl BHECEHUS YI00pEeHUI

V(X)=7,846596 + 0,038209 x X; +19,93594 x X .

[IporHO3  ypOXaWHOCTA  OBOILIEM HAa  OCHOBAHMU  MHOXKECTBEHHOU
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PErpECCUOHHON MOJIENIM CTPOUTCS B TPEX BapuaHTax: 1) ONTUMHUCTUYECKHUM MPOTHO3
- TPU yCJIOBHUH, YTO Ka4€CTBO MOYB M 7032 BHECEHHUS yIOOpPEHUN NpUHUMAETCS Ha
HAWBBICIIIEM B HM3y4aeMOW COBOKYIIHOCTH YpPOBHE; 2) CpEIHUN MPOTHO3 - MpH
YCIIOBHH, YTO Ka4ECTBO MOYB M /1032 BHECEHUS YAOOPCHU MTPUHUMAETCS HA CPETHEM
0 M3y4aeMOl COBOKYIHOCTH YpOBHE; 3) MECCUMHCTHYECKHI NPOrHO3 - TpH
YCIIOBHUH, YTO KAa4€CTBO MOYB U /1032 BHECEHUS YJOOpEHUN MPUHUMAETCS HA HU3IIEM
10 U3y4a€MOU COBOKYITHOCTH YPOBHE.

ONTUMUCTUYECKUI  TMPOTHO3  YPOXKAWHOCTM  OBOLIEM  HAa  OCHOBE
MHOECTBEHHON PErpeCCUOHHON MOJIENIM CTPOUTCS MPHU YCIOBUH, YTO KAYECTBO MOYB
U 71032 BHECEHUs yAOOpEHUIM MPUHUMAETCS HA CaMOM BBICOKOM YpOBHE IO JTaHHOU
coBokynmHoctd 95 OGamnoB u 0,90 T/ra. Ha ocHOBaHMHM perpecCMOHHONW MOJENH
BO3MOXXHasl YpPOKallHOCTh OBOILIEH, KOTOPYIO MOTYT JOCTUTHYTh MPEINPUATHS
JTAHHOM COBOKYITHOCTU TPH JOBEICHUN KayecTBa MOYB U JI03bl BHECEHUS YI00pEHMI
710 Han0oJIee BHICOKOTO [0 COBOKYITHOCTH YPOBHS, COCTaBUT
Y (X) =7,846596 + 0,038209 x 95 + 19,93594 x 0,9 = 29,42 1/ra.

CpenHuil TpOTrHO3 HAa OCHOBE MHOXECTBEHHOW PpPETPECCUMOHHON MOJETU
CTPOUTCS TMpPU YCIOBUM, YTO KAue€CTBO IMOYB M J03a BHECEHHUS YIA0OpEeHMIt
MPUHUMAETCS Ha CPEHEM YPOBHE MO JaHHOW coBOKymHocTH 69,35 6amioB u 0,4115
T/ra. Ha OCHOBaHWM pErpecCMOHHON MOJEIM BO3MOXKHAS YpPOXKANHOCTH OBOIIEH,
KOTOPYI0 MOTYT JIOCTUTHYThH MPEANPUATUS JAHHOW COBOKYIHOCTU MPHU JOBEICHUU
KauecTBa MOYB U JI03bl BHECEHUSI YIOOPEHUI 10 CPETHETO IO COBOKYITHOCTH YPOBHS,
COCTaBUT
Y (X) =7,846596 + 0,038209 x 69,35 + 19,93594 x 0,4115 = 18,70 1/ra.

[leccuMHUCTHYECKMIA TPOTHO3 HA OCHOBE MHOYKECTBEHHOM PETPECCHOHHOU
MOJIEIIM CTPOUTCSI TIPU YCIOBUU, YTO KAauye€CTBO MOYB U JI03a BHECEHHUS YI0OpECHUIT
MPUHUMAETCS Ha HAMMEHBIIIEM YPOBHE IO JaHHOUW coBOKymHOCTH 45 6amtoB u 0,10
T/ra. Ha ocHOBaHWM pEerpecCMOHHON MOJEIN BO3MOXKHAS YpPOXKAMHOCTH OBOIIEH,
KOTOPYIO MOTYT JIOCTUTHYTh NPEANPUITHS TaHHOW COBOKYITHOCTH MPHU HAUMEHBIIIEM

IO COBOKYITHOCTHU Ka4CCTBC IMOYB U N03C BHCCCHUS y,[[06peHI/If/’I, COCTaBUT

Y (X) = 7,846596 + 0,038209 x 45 + 19,93594 x 0,1 = 11,56 1/ra.
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[IporHo3 mokasan, 4YyTO NpPU YCIOBHM JIOBEJEHUS KayecTBa IIOYB M JI03bI
BHECEHUS YAOOpEHUH 10 MAaKCHUMAaJbHOTO MO COBOKYIMHOCTH YPOBHS, YpPO’KalHOCTb
OBOILIEH MOKET JOCTUTHYTH 29,42 T/ra; mpu yCIOBUM JOBEJCHMS KauecTBa IMOYB U
7036l BHECEHHS YAOOPEHUH 10 CpPEAHET0 YpPOBHS IO H3y4aeMOM COBOKYITHOCTH
MOKHO JOCTUTHYTh YPOXKaWHOCTH oBollei 18,7 T/ra; a mpu yclioBUM KauecTBa MOYB
U J103bl BHECEHUsI yIOOpEHUI HAa HAUMEHBIIIEM YPOBHE 0 U3y4aeMON COBOKYITHOCTH
YpOXKaWHOCTH OBOIIEH MOXKeT cocTaBuTh 11,56 T/ra.

C uenblo AOCTUXKEHHUSA OOJBIIEH TOCTOBEPHOCTU TMPOrHO3a, €ro TOYEYHOE
3HA4YEHUE JONOJIHAECTCS MHTEPBAIBHOM OLIEHKOW. [l onpeneneHus MHTEPBAJIbHOM
OLICHKM PaCCUUTHIBAIOTCS CPEIHAS W MpefesbHas OMIMOKU MPOTrHo3a 1o (opmyiaam
121 u 122. HTEepBasibHAs OLIEHKA AA€TCS C BEpOSATHOCTHIO (,954.

6,03°

=135,
20

Cpennsas ommOKka mporuosa: M4 =

Jist  omnpeaeneHus NpenenbHOM  OMMOKM — ompenenserca  Ko3(pQPuuueHT
KpaTHOCTM oOmuOku 1o Tabnumam pacnpeaenenus Creronenta (tabdn.71).

tomasy(@v=n—k=1). Ilpn BepostHoctm mnporuosa 0,95 («=005) wu uucne

cTereHe cBoboapl v=n—-k—-1=20-2-1=17, ko3hPUIUEHT KPATHOCTH OIIUOKH

cocTtaBut t =271098.

xp (mat)

[IpenenbHas ommbOka mporHo3a: A =1,35x2,1098 = 2,8482.

IIpenensl MHTEPBAIBHOIO MPOTHO3a YPOKAWHOCTU OBOLIEW II0 HAWBBICLIEMY
YPOBHIO KQ4eCTBA MOYB U JI03bl BHECEHUS YAOOPEHUM (ONMTUMUCTUYECKUIN TTPOTHO3):

- HrokHUN nipeaen Y(X) = 29,42 — 2,8482 = 26,5718 1/ra,

- Bepxuuii npenen Y (X) = 29,42 + 2,8482 = 32,2682 1/ra.

[Ipenensl WHTEPBAJIBHOIO MPOTHO3Aa YPONKAWHOCTHM OBOIICH IO CpPEAHEMY
YPOBHIO KauecTBa IOYB U JI03bl BHECCHHS y100peHUi (CpeHUI MPOTHO3):

- ooxkHul peaen Y(X) = 18,7 — 2,8482 = 15,8518 1/ra,

- Bepxumi npexen ¥Y(X) = 18,7 + 2,8482 = 21,5482 1/ra.

IIpenensl MHTEPBAIBHOIO IMPOTrHO3a YPOKAMHOCTH OBOLIEH IO HAWUMEHBLIEMY
YPOBHIO KaueCTBa MOYB U JI03bl BHECCHHUS y100peHui (IIeCCHMUCTHYECKHI MMPOTHO3):

- marokHUN peaen Y(X) = 11,56 — 2,8482 = 8,7118 1/ra,
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- Bepxuuit penen Y(X) = 11,56 + 2,8482 = 14,4082 1/ra.

WNuTepBanbHbIi MPOTHO3 TMOKa3aj, YTO MPU JOCTHRKEHUU MPEANPHUSTHIMU
HM3y4yaeMOM COBOKYITHOCTH, KOTOpPbIE HAXOJATCS B TMPUOJM3UTEIBHO PaBHBIX
MIPOU3BOJICTBEHHBIX YCIOBHUSAX, HAMOOJBIIETO YPOBHS KayecTBa IIOYB M JO3BI
BHECEHHUS yAO0OpEHUM ypOKaifHOCTh OBOIIECH MOXXET JHOCTUTHYTH OT 26,5718 T/ra no
32,2682 T/ra; mpu yCJIOBUH COXpPAaHECHHS YPOBHS KauecTBa IOYB M JI03bI BHECEHHUS
yIOOpEeHHUI Ha CpeTHEM YPOBHE IO M3y4aeMON COBOKYMHOCTH TMPEANPUSTHS MOTYT
JOCTUTHYTh ypoxaiHoctu oBomeid ot 15,8518 t1/ra nmo 21,5482 Tt/ra; a mnpu
HAaWMEHBIIIEM YPOBHE Ka4eCTBA TOYB U JI03bl BHECEHUS yIOOPECHHUI B TIPEANPUATHIX
JTAaHHOW COBOKYITHOCTH, YPOXAHHOCTH OBOIIEH MOXET cocTaBUTh OT 8,7118 T/ra mo

14,4082 1/ra.
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11 KOHTPOJIBHBIE BOITPOCHI

1. Craructrka kak Hayka. OCHOBHbBIE TTOHSTHUS U KATETOPUU CTATUCTUYECKON HAYKHU.
2. IlpenMeT CTaTUCTUKH, €Er0 OCOOCHHOCTH.

3. 3a1a4u CTaTUCTHUKH.

4. Mertonq CTaTHCTHKH, €ro OCHOBHbIE OCOOEHHOCTH. TeopeTuueckue H
METO/I0JIOTUIECKUE OCHOBBI CTATUCTUKH.

5. Paznuune n oOLIHOCTh CTATUCTUYECKUX JUCIUTIINH.

6. CBsI3b CTATUCTHUKY C IPYTUMH HaAyKaMH, €€ MECTO B CUCTEME HayK.

7. CoBpeMeHHas OpraHHU3aIus CTaTUCTUKH B Poccum.

8. IlonsTHe 0 cTaTUCTUYECKOM HAOJIIOJEHUM, 3a]a4l U 3HaYeHUE HaOIOJICHUS B
CTaTUCTHYECKOM HCCIICOBAaHUH.

9. llenp, OOBEKT U €IMHUIIA CTATUCTUYECKOTO HAOIIIOICHHUS.

10. IIporpamMma CTaTUCTHYECKOTO HaOIOJICHUS, €€ COoJepKaHUEe | IpaBuUiia
MTOCTPOCHUS.

11. OpraHuzaniuOHHBIA TUTAH, MECTO, BPEMS, CPOKM U KPUTHUYECKHUH MOMEHT
CTATUCTUYECKOT0 HAOIIOIEHUS.

12. Buasl cTaTHCTUYECKOTO HAOIFOACHUS.

13.0OcHoBHBIEC OpraHU3aIMOHHBIE (HOPMBI CTATUCTUIECKOTO HAOITIOACHHUS.

14. CriocoObI MPOBEICHUS] CTATUCTUUECKOTO HAOIOICHMUS.

15.0mmoOKu cTaTUCTUYECKOTO HAOIIOIEHUS, CIOCOOBI UX YCTPAHEHUS.

16. CymHocTb, 3Ha4YeHWE, BHABI M CBOHCTBa OOOOIIAIOMIETO CTATHUCTHYECCKOTO
MTOKa3aTelsl.

17. CymHOCTb, 3HaYEHUE, BUBI U SIUHUIIBI U3MEPEHUS A0COTIOTHBIX MOKa3aTEeNeH.
18. TloHaTHE 00 OTHOCUTEIIBHBIX IMOKA3aTEIAX, 3HAUCHHUE B CIIOCOOBI MX BBIPAKCHHUS.
19. Bupl OTHOCUTENBHBIX MTOKA3aTENEH.

20. CratucTudeckass CpeIHss BEIWYMHA KaK CTAaTUCTUYECKUU TOKa3aTelb, €e
CYITHOCTh Y 3HAYCHHE.

21. CBolicTBa CTaTUCTUYECKON CPETHEN BEIMUUHBI.
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22. CTenieHHbIE CPEHHE, UX OCHOBHBIE BUABI U (POPMBI, 00JaCTh WX MPUMEHEHHS B
CTaTUCTUYECKUX HCCIEAOBAHUSIX.
23. CTpyKTypHBIE CpedHHE, UX BUIbl U O00JACTh MPUMEHEHHS] B CTAaTUCTUYECKHUX
UCCJIEIOBAHUSIX.
24. Bapuanus npu3HakoB. AOCOIIOTHBIE U OTHOCUTEJIbHBIE TTOKA3aTeNN BapUalliu.
25. JlucriepCHOHHBIN aHAJIM3 Ha OCHOBE BapHalliu CIPYNIUPOBAHHBIX IAHHBIX.
26. IlonsTHE O CTATUCTUYECKOM CBOJIKE, €€ BHIbI, 3a/1a4l U OCHOBHOE COJICpKaHHE.
27. CTraTUCTHUYECKHE pPsIbl paclpeiesieHus, WX BHJIbI, MpaBUiia TOCTPOCHUS H
OCHOBHBIE XaPAaKTEPUCTUKH.
28. [lonsTre o craTUcTHYECKON TpynnupoBke. CyIIHOCTh METO/Ia CTaTUCTUYECKHIX
IpPyIIIMPOBOK, IPABUJIA IOCTPOEHUS CTATUCTUYECKUX IPYIITUPOBOK.
29. Buasl CTaTUCTUYECKUX TPYNIUPOBOK, WX 3HAYECHHE B CTATUCTHYECKHUX
VICCJIEIOBAHUSIX.
30. Knaccudukauu, npuMeHsieMbI€ B CTATUCTHKE.
31. Cratuctuyeckue TaOIUIIBI KaK CIIOCO0 OTPaKEHUS CTATUCTUUYECKUX JAHHBIX, MX
BU/JIbI U IIPABUJIA IOCTPOECHMUS.
32. Cratuctuueckue rpaduku Kak Coco0 OTPKEHHUSI CTATUCTUYECKUX JAHHBIX, X
COCTABHBIE 3JIEMEHTBHI.
33. Buapl rpadmueckux n3o0pakeHUN B CTATUCTUKE, CIOCOOBI UX MOCTPOEHUS U
YCIJIOBUSI PUMEHEHHS.
34. CratucTu4ecKkue psiibl JUHAMHUKHU, UX OCHOBHBIE COCTABHbBIE JIEMEHTHI U 3aJauu
aHanu3a.
35. IIpaBuiia mOCTPOEHUS CTATUCTUYECKUX PAIOB TUHAMUKH.
36. nnuBuyanbHble TOKA3aTeNN PSAAOB JUHAMHUKHY, METOAMKA UX pacyeTa.
37. Cpennue mokazaTenu psIoB IMHAMUKH, METOJIMKA UX pacyuera.
38. OcHOBHBIE TIpPUEMBbI  BBIBJICHUS  TEHIACHIMH  Pa3BUTUS  COLMAIBHO-
DKOHOMUYECKHUX SIBJICHUM.
39. U3mepeHnue kojie0aeMOCTH YPOBHEN JUHAMUYECKOTO PsZia U UX YCTOMUYHUBOCTH.

40. N3y4yeHue ce30HHBIX KOJICOaHMI Ha OCHOBE aHAIM3a PSAAO0B TUHAMUKH.
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41. TloHaTHE O CTAaTUCTUYECKHX MOJEISIX, MOJEIH TEHACHINH W JTUHAMUYECKUC
MOJIETIH.
42. Tlonstue mnporHo3upoBanus. [IporHo3upoBaHMe Ha OCHOBE aHalu3a pPsIOB
JTUHAMUKHA ¥ TPEHIOBBIX MOJICIICH.
43. OrpanuueHus U omuOKM nMporuo3a. MHTepBaibHOE 3HaYEHUE TIPOTHO3A.
44. Vnpekc Kak CTaTUCTUYECKUW TIOKa3aTellb, €ro CYIIHOCTb W 3HA4YeHHE B
CTaTUCTUYECKOM HCCIIETOBAaHHH.
45. Buasl naekcoB. OCHOBHBIC 3JIEMEHTHI OOIIETO (CBOJHOTO) HHEKCA.
46. ®opMbI MHACKCOB, MPUMEHIEMBIC B CTATUCTHKE.
47. Cucrtema B3aMMOCBSI3aHHBIX HWHIEKCOB, TMPHUMEHSEMas ISl XapaKTCPUCTUKH
JUHAMUKH CIIOKHOTO SIBJICHUS.
48. ConeprxaHue U TTOPSIOK MTOCTPOCHUS OCHOBHBIX YKOHOMHUYECKUX HHJICKCOB.
49. CymHOCTh BBIOOPOYHOTO METOJIa, HEOOXOJWMOCTh €ro TPUMEHEHUS B
MCCJIEIOBAHUM MACCOBBIX OOIIECTBEHHBIX SIBJICHUU.
50. Cioco6b1 1 METO/ABI 0TOOPA, 0OECTIEYNBAIOIITNE PEMPE3CHTATUBHOCTH BHIOOPKH.
51. OcHOBHBIEC XapaKTEPUCTUKU F€HEPATILHOM 1 BBIOOPOYHOM COBOKYITHOCTH.
52. Cratuctuyeckue oneHkd. OmmOKHu BHIOOPKH, METOBI MX pacyeTa.
53. ToueyHasi ¥ UHTEpBaJbHAS OIEHKH MapaMeTPOB FeHEPATbHON COBOKYITHOCTH MPHU
OOJBIIINX U MAJIBIX BEIOOPKAX.
54. Bunapl cBA3eH 1 METOBI UX aHAJIN3a B CTATUCTHKE.
55. TloHsTHE O KOPPETSAIUOHHOM CBSI3U, €€ BUIBI.
56. OcHOBHBIE ATaITBl KOPPEIAITMOHHO-PETPECCHOHHOTO aHATN3A.
57. OnpeneneHue nmapaMeTpoB YpaBHEHUS PETPECCUM, UX UHTEPIIPETalUs.
58. CrannapTusupoBaHHbie KOY(DPUITUEHTHI PErPECCUU, UX UHTEPITPETAIIHS.
59. Tlokazarenu TECHOTHI CBS3H, MX WHTEPIPETAIIHS.
60. KoppensiimoHHbIi aHau3 B psgax 1uHaMuku. [loHsTHE 00 aBTOKOpPEIAIUN.
61. KoppensimoHHbIi aHaTu3 KaYeCTBEHHBIX TPU3HAKOB.
62. HenapameTtpuueckue K03QPUIUEHTH KOPPETSIUH.
63. Cratuctruyeckas oreHKa 3HAYMMOCTU KOA(DPHUITMEHTOB PETPECCHH U KOPPEIISIIHH.

64. [ToHsiTHE O CTATUCTUYECKUX MOJIENSAX, (PAKTOPHBIE U IPOCTPAHCTBEHHBIE MOJIEIH.



292
65. Ilomstue mnporHo3upoBanus. [IporHo3mpoBanne Ha OCHOBE (PAKTOPHBIX
MOJICJICH.
66. nTepBanbHOe 3HaueHue mporuo3a. OrpaHudYeHus Py MOCTPOCHUH MPOTHO3HBIX

(baKTOpPHBIX MOJICTICH.
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3AKJIFOYEHUE

B coBpemMeHHOM 00IlI€CTBE CTATUCTUKA SBISIETCS OJHUM M3 Ba)KHEHIIMX
WHCTPYMEHTOB YIIPABJIEHUS 5SKOHOMHMKOM KaK Ha MakKpOypOBHE, TaK MW Ha
MUKpoypoBHe. Craructuka Tnpu3BaHa obOecneuuTh cOOp, 00pabOTKy W
MpeACTaBlIeHUe BaKHOM IMpoBoii HHOpManuu 00 ypOBHE W BO3MOMXKHOCTSIX
Pa3BUTHS TOCYAAPCTBA, OTAEIBHBIX €r0 PETMOHOB, CEKTOPOB, OTPACiIeil SKOHOMUKH U
OTZEJIbHBIX IPEATPUITUH.

CrartucTuyeckre JaHHBIE SBIIIOTCS OJHUM W3 ONPEACISIIONINX OPUEHTHPOB
COLIMAJIBHO-D)KOHOMHYECKOW MOJIUTUKH, CIOCOOCTBYIOT BBIPAOOTKE OOBEKTHBHOIO U
HAayyHO OOOCHOBAaHHOIO Kypca COLMAaJIbHO-3KOHOMMYECKOTO pa3BUTHSI Ha BCeX
ypoBHSIX. B 3TMX ycioBusx oco0oe MeCTO OTBOJIUTCS TaKOM  OTpaciu
CTaTUCTUYECKOW HayKH, Kak oOulas Teopusi CTAaTUCTUKU, KOTOpas oOecreuuBacT
TEOPETHUYECKYI0 M  METOJOJIOTMYECKYI0 IOJIrOTOBKY SKOHOMHCTOB  BBICIIEH
KBau(pUKauK, PUHAHCUCTOB, KOMMEPCAHTOB, OYXTajlTEPOB U ayAUTOPOB U JIp.

B pesynpraTe ocBO€HHS AMCUMILIMHBI «CTaTUCTUKa» OOydaromuiics AOJDKEH
JEMOHCTPUPOBATH CIEAYIOLIUE PE3YIbTATHl 00PA30BAHMS:
3HaTh:

- MECTO M pPOJIb CTAaTUCTUKH B H3YUYEHUH, NMPOTHO3MPOBAHWU U PETYJIUPOBAHUU
COLIMAJIBHO-DKOHOMHYECKUX SIBJIEHUM M TPOLECCOB HA YPOBHE NPEANPUATUN
(opranuzauuii), pEeruoHOB, OTpaAci€d M CEKTOPOB HKOHOMHUKH, OSKOHOMHKH U
OOIIIECTBA B IICJIOM;

- HOPMAaTHBHO-TIPABOBYIO 0a3y, PEryJIMpPYIOLIYI0 OPraHU3alMI0 rOCY/IapCTBEHHON U
BEJIOMCTBEHHOW CTaTUCTUKU B Poccuu, a Takxke MEXIyHapOIHbIN OIBIT OPTaHU3aLluN
rOCyJJapCTBEHHOU U BEJOMCTBEHHON CTATUCTUKHU.

- OCHOBHBIE IOHATHS U KATETOPUH CTATUCTUYECKOW HAYKH;

- OCHOBHBIE BHJBI M METOJbl CTATUCTHMYECKOTO HAOMIONEHUs, KiIacCU(pUKALUU U
IPYNIUPOBKY, IIPUMEHSEMBbIE B COBPEMEHHOM POCCUMCKOM UM MEXKIYHapOIHOMU
CTaTUCTUKE; OCHOBHBIEC KJACCU(UKALMU, NPUMEHSIOMKECS Uil MPOBEACHUS BCEX

BHUA0OB CTAaTUCTHUYCCKHUX pa60T;
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- OCHOBBI TIOCTPOEHMS, pacyeTa M aHaJIM3a COBPEMEHHON CHCTEMBI MOKa3aTesei,
OCHOBHBIE€ BHJIbI U THUIIbI CTATUCTUYECKUX MOKa3aTesed, KOTOPbIE MPUMEHSIOTCS B
aHalM3€ COCTOSIHUSI, TUHAMUKH W 3(PQPEKTUBHOCTU XO3SUCTBYIOMIMX CYOBEKTOB,
OTpacieil 1 CEeKTOPOB YKOHOMHUKHU 1 HALIMOHAIBHOW SKOHOMUKH B LIEJIOM;
- CTaTUCTUYECKUE METOJIbl HCCIEAOBAHUS U MOJICTUPOBAHUS CBSI3EU MEXKIY
U3Yy4aeMbIMU SIBJICHUSIMU U TIPOLIECCAMY;
- CTaTUCTUYECKYI0 METOJOJOTMI0 aHajdu3a AMHAMUKH SKOHOMHUYECKUX SIBICHHU WU
MPOIIECCOB;
- ocHOBHbIE (OpMbI (yHHBEpCaJbHbIE U CHEIHATU3UPOBAHHBIE) CTATUCTHUECKOMN
OTYETHOCTH XO3AMCTBYIOIIHNX CYOBEKTOB POCCUHUCKON SKOHOMHUKHU U UX COAEPIKAHUE.
YMeTs:
- AaHAJIM3UPOBATh BO B3aWMOCBSI3U SKOHOMUYECKHE SIBJIEHUS, MIPOLECCHl U NHCTUTYTHI
Ha MUKPO- U MAKPOYPOBHE;
- pacCUMTHIBATH HAa OCHOBE THIIOBBIX METOAMK M JEHCTBYIOLIEH HOPMATHBHO-
PaBOBOI 0a3bl SKOHOMUYECKUE U COLIMAIBHO- 3KOHOMHYECKHE MOKA3aTEeNu;
- HUCHOJIb30BaTh HCTOYHUKA HKOHOMMYECKOW, COLMAJIBHOM, YIPABJIECHYECKOU
uH(popManuu;
- AHAIM3UPOBATh M HUHTEPIPETUPOBATh (UHAHCOBYIO, OYXTaJTepCKyl0 M HHYIO
UHPOPMAIIMIO, COAEPIKAILYIOCS B OTYETHOCTH HPEINPUITHNA pa3IudHbIX (opM
COOCTBEHHOCTH, OpraHu3aluii, BEJOMCTB W T.A. M HCIOJb30BaTh MOJy4YECHHbIC
CBEJCHUS JUIsl IPUHATHS YIPABICHUYECKUX PELICHU;
- aHaJU3UpOBaTh M HHTEPIPETHPOBATH JaHHbIE OTEUECTBEHHOW M 3apyOeKHOU
CTaTUCTUKA O COLMAIbHO-3KOHOMUYECKHX IMpoIleccaX M SBJICHUAX, BBISBISATH
TEHJEHIUU U3MEHEHUS COLIMAIBHO-DKOHOMMYECKHUX ITOKA3aTENEeH;
- OCYILIECTBIIATh MOMCK WH(pOPMAIMU IO MOJYyYEHHOMY 3aJaHuio, cOOp, aHaau3
JAaHHBIX, HEOOXOIUMBIX JIJISl PELICHUS TOCTaBICHHBIX SKOHOMUYECKUX 3a/1a4;
- OCYIIECTBJIATHh BRIOOP MHCTPYMEHTAIBHBIX CPEJICTB ISl 00paOOTKH SKOHOMUYECKHUX
JAHHBIX B COOTBETCTBMU C IIOCTABJICHHOW 3a/layei, aHAJIU3UPOBATH PE3yIbTaThl

pacucToB " 00OCHOBBIBATh ITOJIYUYCHHBIC BBIBO/IBI,
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- OCYIIECTBIISTh MOUCK, COOp, 00pabOTKy M aHanu3 WHMOpPMAIUU, HEOOXOAMMON IS
peIIeHNs] SKOHOMWYECKHMX 3aj7]a4, OpraHW30BaTh W TIPOBECTH CTATUCTHYECKOE
HAOJIOZICHUE, CHUCTEMAaTU3UpPOBATh  MACCHUBBI  CTATHUCTUYECKHX  JIAHHBIX U
MIPE/ICTABIIATh CTATUCTUUECKHE IAHHBIE B TAOJWYIHOM U rpaduieckoit popme;
- paboTtath ¢ nHGOpPMAIIMEH B INI00ATBHBIX KOMIIBIOTEPHBIX CETSIX; UCIOIb30BaTh IS
coopa U 00paOOTKM CTATUCTUYECKOW HH(pOpMAIMK, a TakKe peIIeHUs 3aj]ad
CTaTUCTHUYECKOTO  HCCICOBAaHUS  COBPEMCHHBIC TEXHUYECKHE CPEACTBA U
MH(OPMAIMOHHBIE TEXHOJIOTUH;
- ¢dopMHpOBaTH CHCTEMY TMOKa3aTejei, WCYUCIATh W HWHTEPIPETUPOBATH
CTATUCTHUYECKHUE TTOKA3aTEIN C YYETOM MX COJICPKAHUS;
- BBIABJISITH U OIICHUBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U; YETKO M SKOHOMUYECKU
TPaMOTHO (GOPMYITHPOBATh AHATTUTUICCKHEC BEIBOIBI;
- CTPOUTHh CTAaTUCTUYECKHME MOJIETH, aHAJU3UpPOBaTh M  COJAEPKATEIHHO
UHTEPHPETUPOBATH TOJYUCHHBIE PE3YJIbTATHI;
- MPOTHO3UPOBATh HA OCHOBE CTATUCTUYCCKUX MOJIETICH TOBEACHHE YKOHOMHUYECKHUX
areHTOB, pAa3BUTHE DJKOHOMHYECKUX IIPOIIECCOB U SBJICHUN, HAa MHUKpPO- H
MaKpOypOBHE.
Bnanets:
- METOJI0JIOTHEH SKOHOMUYECKOTO UCCIIeI0BAHMUS;
- COBPEMEHHBIMH MeTOJaMHu cOopa, OOpadOTKM M aHajdu3a SKOHOMHUYECKUX H
COIIMAJIbHBIX JIAHHBIX;
- COBPEMCHHBIMH METOAMKAMH pacdyeTa M aHaliu3a COIMHATbHO-DKOHOMHYECKUX
MoKasaTelield, XapakTePU3YIOITUX IKOHOMHYECKHUE TTPOIIECCHl U SBICHUS HA MUKPO- H
MaKpOypOBHE;
- IOHATUHHO-TEPMHUHOJIOTUYECKHUM SI3bIKOM CTaTUCTHKU;
- KOMIIBIOTEPHBIMHU CPEJICTBAMH TIOUCKA, 0OPaOOTKH, UCIIOIB30BAHUS M YIIPABICHUS
uHdopMaIuei;
- CTATUCTUYCCKUMH METOJIaMH KOMILJICKCHOH OIICHKH JCATEIBHOCTH TPEIIPUATHS

(opraHuzanuu) U €ro BHEUIHEN CPEIBI;
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- CTaTUCTHUYECKHMMHM METOJAMH TIOCTPOCHHS] MPOTHO30B PAa3BUTHUS COLMAIBHO-
HYKOHOMHUYECKHUX SBJICHUHN Ha PA3TUYHBIX YPOBHSIX SKOHOMHUYECKOH 1€ATEIbHOCTH.

CrnenoBarenbHO, B Pe3y/IbTaTe U3YYEHUSI Kypca TEOPHH CTATUCTHKHU CTYJCHTHI
JIOJKHBI OBJIAJICTh TEOPETUUECKUMU 3HAHUSAMH OOIIHUX OCHOB CTATHCTUYECKON HAYKU
¥ OOLIMMH MPAaKTUYECKUMHU HABBIKAMH MPOBEACHUS CTATUCTUYECKOTO MCCIIeIOBAHUS
U aHain3a ero pe3ynbTaToB. CTYAEHTHI JOJDKHBI TOJYYUTh 3HAHUS O HAYYHBIX
OPUHLIUAINIAX OpPraHU3allMy CTATUCTUYECKHX Ciyx0 P®; mpuHimunmax u meromax
npoBeieHus cOopa CTaTUCTHYECKOW HWHpOpManud U OO0pabOTKH  pe3yiabTaToB
CTaTUCTUYECKOTO HAOMIOJEHUS; O CYIIHOCTH, BHJAX M TMpPaBHIAX MOCTPOCHUS
0000IIAONMX CTAaTUCTUYECKUX TIIOKa3zaTesed; o0 OCHOBax aHaiu3a JUHAMUKU
M3y4aeMbIX SIBJICHUN M B3aUMOCBSI3EH MEX]y U3y4aeMbIMU SIBICHUSAMH; 00 OCHOBaX
aHallM3a CTAaTUCTUYECKUX JIAaHHBIX H CTaTHCTUYECKOTO MOJEIHPOBAHUS U
nporHo3upoBanusi. CTyIEHTbl JOJDKHBI HAyYUThCS OpPraHU30BaTb M IPOBECTU
CTaTUCTUYECKOE HAOIIOACHHE; NPEACTAaBIATh pe3ynbTaThl B (POpME NOCTPOCHUS
CTaTUCTUYECKUX TaOMMIl M TpadUKOB; HCUUCIATH pas3IMyHble 0000IIaromme
CTATUCTUYECKUE I[OKA3aTelM; AaHAJIW3UpOBaThb CTAaTHUCTUYECKUE JaHHbIE U

bopMyaMpoBaTh 00OCHOBAHHBIE BEIBOJIBI HA OCHOBE IMPOBEJAEHHOTO aHAIN3A.
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