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AaHHBIN y4eOHUK SIBASIETCS YacCThIO yueOHO-MEeTOAMYECKOTO KOM-
IIAEKTa II0 CIEIHAABHOCTSM YKPYIHEHHOM IDyNIbl «DKOHOMHMKA H
yIIpaBAeHUE).

YaeOHUK IIpepAHa3HAueH AN U3ydeHHsl oOIienpodeCcCHOHAABHOMN
AMCIAIAUHEL « CTaTHCTUKAY.

YuebHO-MEeTOANYECKNE KOMIIAEKTBI HOBOTO ITOKOAEHUST BKAIOYAIOT B
cebs1 TPAAUIIMOHHBIE ¥ MHHOBAIIMOHHBIE YieOHble MaTepPHAABL, II03BO-
Asrole obecIeunTh U3ydeHHue o6IeoO6pa3oBaTEABHBIX U OOIIENpo-
decCuOHAABHBIX AMCITUIIAWH U IIPO(PeCCHOHAABHBIX MOAYAEH. KaskABIH
KOMIIAEKT COAEPIKUT YUeOHUKHU U yueOHBIe IT0COoOHs, CpeACTBa oOyue-
HUSI U KOHTPOASI, HEOOXOAUMEBIE AASI OCBOEHUST OOUIUX U Mpodeccro-
HaABHBIX KOMIIETEHIIUHN, B TOM YHCAE U C YIeTOM TpeboBaHUN paboTo-
AQTeAs.

YueOHBIE U3AAHUS AOTIOAHSIOTCS SIAEKTPOHHBIMU 00OpPa30BaTEABHBI-
MM pecypcaMu. OAEKTPOHHEBIE PEeCypCHI COAEP’KaT TeopeTH4YecKue M
IIPAaKTUYECKUEe MOAYAU C MHTEPAKTHUBHBEIMH VIIPa)KHEHUSIMU U TPEHa-
>KepaMy, MyABTUMEAUNHBIE OOBEKTHI, CCHIAKY Ha AOTIOAHUTEABHBIE Ma-
TepHuaAbl ¥ pecypchl B IHTepHeTe. B HUX BKAIOUEH TEPMUHOAOTUYECKUN
CAOBapb U 3AEKTPOHHBIN KypHaA, B KOTOPOM (DUKCUPYIOTCS OCHOBHEIE
IlapaMeTphl yueOHOro Ipoliecca: BpeMsi pabOThl, Pe3YABTAT BBHIIIOAHE-
HUSI KOHTPOABHBIX U IIPAKTUYECKUX 3aAQHUU. DAEKTPOHHBIE PECypPCHI
AETKO BCTPAUBAIOTCS B Y4€OHBIN IIPOIECC ¥ MOTYT OBITh aAQIITUPOBAHEI
K Pa3AUYHBIM y4eOHBIM ITPOTrpaMMaM.

Yae6GHO-METOANYECKUHM KOMIIAEKT pa3dpaboTaH Ha ocHoBaHuU Depe-
PaABHOTO TOCYAQPCTBEHHOTO 0OpPa30BATEABHOTO CTAaHAAPTA CPEAHEro
npodeccnoHaABHOIO 00Pa30BaHUs C YUE€TOM €T0 IIPOUASL.



PrIHOYHAsI 5KOHOMUKA CYII[eCTBEHHO [TOBHIIIAeT TPeOOBaHMU K Kade-
CTBY ITOATOTOBKH 3KOHOMUCTOB. YTOOBI OBITH KOHKYPEHTOCIIOCOOHBIM
Ha PBIHKE TPYAQ, CETOAHSI HEOOXOANMO BAGAETH COBPEMEHHBIM CTaTHU-
CTUYECKUM MHCTPYMEeHTapyueM aHaAM3a S3KOHOMUYECKON HH(OPMAIUH.
[TpeanraraeMbldl yaeOHUK 3HAKOMUT C PSIAOM Ba’KHEMIIINX Pa3AEAO0B CTa-
THUCTUKY, (POPMHUPYET OCHOBBI CTATUCTUYECKOTO MBIIIIACHUS.

YTo JKe TaKoe CTaTUCTUKA ? 3a IOCAEAHME ABA CTOASTHS OTO [TOHSTHE
IIpeTepIIeno 3HAUYUTEAbHBIEe n3MeHeHUs . CeMaHTUYeCKU «CTAaTUCTHUKA»
UMeeT OAMH KOPeHb CO CAOBOM «T'OCYAQPCTBOY (state). [lepBoHaUYaABHBIN
€r0 CMBICA: «HCKyCCTBO U HayKa yIpaBAeHUs». [IpemopaBaTrean cTa-
TUCTUKU YHUBepcuteToB [epmanuu XVIII B. ceropHs Ha3bIBaANUCH OBbI
CIIEIIMAAMCTAMU 110 OOLIEeCTBEHHBIM (IOAMTHYECKUM) HayKaM. [ToHsT-
HO, YTO peUIeHUs IPaBUTEABCTB BO MHOI'OM OCHOBBIBAAVCH Ha AQHHBIX
O HACEeAeHHH, [POMBIIINEHHOCTH (peMeCAax), CEAbCKOM XO3SIHMCTBE
u T. A. [ToaTOMy OO1IEeCTBOBEABI-CTATUCTUKHY, IIOCTABASIBIIINE NH(POPMA-
WO CBOMM CIO3epeHaM, KypdropcraM, IIPaBUTEABCTBAM, CTAaAW WHTe-
pEeCOBAaThCSI TAKUMU CBEASHUSIMHU, U IIOCTEIIEHHO CAOBO «CTATUCTHUKA»
CTAAO O3HauaTh COOP AQHHBIX O TOCYAQPCTBE, SKOHOMUKE, HaCeAeHUH,
a 3aTeM BooO11e c60p U 00pabOoTKy BCIKUX ITU(MPOBBIX AQHHBIX. [10A00-
HOe MOHMMAaHUe 3aAa4 CTaTUCTUKU U A0 CUX IIOp BO MHOT'OM COXPaHsSIeT
cBOIO cuAy. OAHAKO TaKasl XapaKTePHUCTUKA OTHOCUTCS AMIIB K TOM 4a-
CTHU IIPEAMET], KOTOPAasi UMEHYeTCS «OITUCATEABHOM CTaTUCTHUKOM Y.

Hreine HaOAIOAQETCS AaABHEMNIIIEe YCAOKHEHNE TOHITUSL « CTAaTUCTH-
Ka». CoBpeMeHHBIHN IIPeACTaBUTEAb 3TOM HayKU Hapsipy co cbopoMm, 00-
pabOTKOM U @aHAAM30M AQHHBIX BCe OOABIIIe BHUMAHUS yAeAsIeT BOIIPO-
CaM UHTepIIpeTalluu IOAy9aeMbIX pe3yAbTaToB. Hauaro TakOMy ITOAXO-
Ay OBIAO ITOAOKEHO [ayccoM, IPUMEHUBIINM CTAaTUCTUYECKHE ITPUEMBI
AAST BEIYVICAEHUS IA@HETHBIX OPOUT 110 HECOBEPIIEHHBIM AQHHBIM. B Ha-
CTOsIIIee BpeMsl MOJKHO CUMTATh, YTO 3aAa4ell CTaTUCTUKU CTaAa obpa-
60TKa KOANUECTBEHHBIX PE3YABTATOB HAyUYHBIX 3KCIIEPUMEHTOB.

CTaTUCTHUKA AOBOABHO TPYAHO BOIIAQ B AYXOBHYIO KYABTYDPY Y€AO-
BEUYECTBQ, IIOCKOABKY OHO CPABHUTEABHO HEAABHO CTAAO PA3MBIIIAITH
HaA IOHATUSIMU «CAy4all U CAyYaMHOCTb». ByKBAABPHO Ha HAIIMUX TAd-
3aX CTQTUCTUYECKHUE METOABI CTaAM IIPUMEHSTHCS B XUMUU B T'€OAO-
YUY, AMHTBUCTUKE W UCTOPUM, COIIMOAOTUY U IICUXOAOTUH, SKOHOMUKE



Y IIPOMBIIIAEHHOCTH, IIPU 0O0pabOTKe Pe3yAbTATOB AETHBIX UCITBITAHUH.
B Hamem yyeOHNKEe OCHOBHOM yIIOP CAEAAH HA IPUMEHEHUN CTaTUCTH-
YeCKHUX METOAOB aHaAM3a 1 0000IIIeHnsI B 9KOHOMUKE U OM3Hece.

HezaBucumo OT YpOBHS U CTAaAUM SKOHOMHUYECKOT'O PAa3BUTHUS, Xa-
pakTepa MOAUTHUYECKOM CHUCTEMBI CTATUCTHUKA Ha MPOTSKEeHUUW COTeH
AET CBOEro CYyIIEeCTBOBAHMSI BCETA@ OCTABAAACh HEOOXOAUMBIM U 3-
(hPEeKTUBHBIM HHCTPYMEHTOM T'OCYAA@PCTBEHHOIO yIpaBaeHUs. OpHO-
BPEeMEeHHO OHAa OBIAA HAyKOM, MCCAEAYIOIIEer KOANYECTBEHHYIO CTOPO-
HY MAacCCOBBIX SIBA€HHH, BBISIBASIIOIIIEN KOHKDETHBIE 3aKOHOMEPHOCTH
Ha OCHOBE 3aKOHa OOABIIUX YuCeA. BEITOAHSST caMble pa3HOOOpa3HbIe
dyHKIIMM cO0pa, CUCTEMATHU3alluY ¥ aHAAU3a CBEACHUM, XapaKTepU3y-
IOIIUX YKOHOMHYECKOEe U COIfMaAbHOE pa3BUTHE OOIllecTBa, OHA BCET-
AQ UTpasa POABb IAABHOTO IIOCTABIIUKA (PAKTOB AAST YIIPABAEHUECKUX,
HAyYHO-UCCAEAOBATEABCKUX OPTaHU3aIUN M PAa3AMYHOTO POAA MHBIX
CTPYKTYP, @ TaKKe AT HaCeAEHUS.

PoABb cTaTHCTUKY B HAIIIEH KU 3HU HACTOABKO 3HAUUTEABHA, UYTO ATOAM,
YacTO He 3aAyMBIBASICh U HE OCO3HAaBasl, IIOCTOSIHHO WCIIOAB3YIOT JAe-
MEHTHI CTaTUCTUYECKON METOAOAOTHUY HE TOABKO B TPYAOBHIX ITPOIIECCaXx,
HO U B [IOBCEAHEBHOM OBITY. PaboTas u oTABIXas:, AeAas TOKYIIKY, 3HAKO-
MSICh C ADYTUMU AIOABMH, IIDUHNUMAsI KaKKUe-TO PelleHUs], Y4eAOBEK IIOAb-
3yeTCsI OIPEASACHHOU CUCTEMOU UMEIOIIUXCS Y HETO CBEACHUM, CAOKHB-
IIUXCS BKyCOB U IIPUBBIYEK, (DAKTOB, CHCTEMATU3UPYET, COIOCTaBASIET
9TH (PAKTHI, aHAAU3UPYET UX, AeAaeT HeOOXOAUMEBIE AAST Ce0s1 BHIBOABI
U MIPUHUMAET OIpPEeAEACHHBIe pellleHUs, IPEATIPUHUMAeT KOHKPEeTHHIe
AerctBus. TakuM 00pa3oM, B KaKAOM YEAOBEKE 3aA0KEeHBI SIAEMEHTHI
CTATUCTAYECKOTO MBIIIAEHUS, ITPEACTABASIONIErO0 COOOM CITOCOOHOCTHU
K aHAAM3Y U CUHTe3y NHdopMaIruu 00 okpysKatollieM Hac Mupe. OTO Tak
HasbIBaeMasi OObIAe€HHAsI KOMIIOHEHTa CTaTUCTUUYECKOTO MBITIIACHUSI.

Llear HacTosmlero yuebHUKA — Pa3BUThb CTATHUCTUYECKOE MHIIIAE-
Hue. Peub MAET 0 MOCTH)KEHUY MHOKECTBA CIeIUaAbHBIX TPAaBUA, METO-
AOB U TIPUEMOB KOAMYECTBEHHOTO aHaAN3a Pa3HOTO poAa MHMOPMAIUH.
Yo ke HeoOX0AUMO AAsE 3TOro? He 0ueHb MHOTO U He Tak y>K Maao. Hy»k-
HBI CEPBE3HOCTh U BAYMUYUBOCTD, HEIIAOXO€e 3HaHWEe MaTeMaTUKH, UCTO-
puH, SKOHOMUYECKOM TEOPUHU, OCHOB IIPEATIPUHUMATEABCTBA ¥ MHAOP-
MaTuKy. YeM HIupe Kpyro3op U 3pyAULIHS B CAMBIX PA3AMYHBIX 0OAACTSIX
3HAHUY, TEM 3aMeTHee OYAYT BAllY YCIIeXU B NU3YYEeHUY CTAaTUCTUKU.

OCHOBHBIMU OOBEKTaMHU TIPUAOKEHUS CTAaTUCTUUYECKOM TeOopUuu
U METOAOAOTHM B yueOHUKe BBICTYIIAIOT XO3IUCTBEHHAs AeITEABHOCTD,
HapoAOHACeAeHHe, YCAOBUSL JKU3HU AIOAEH, yIIpaBAe€HHEe 3KOHOMHYe-
CKUMMU U OOLIeCTBEHHBIMHU IIPOIecCaMU. YUeOHUK IIPHU3BaH AQTh 3Ha-
HHUE TeOPUU U METOAOAOTUM CTATUCTUKHM YKOHOMUCTAM, PUHAHCUCTAM,
MeHepKepaM, KOMMepcaHTaM U OyxraarepaM, AemorpadaM U COIHO-



AOTaM, a TaKyke AWIlaM HHBIX TPOodeCcCHOHAABHBIX WHTEpPEeCcOB, caMo-
CTOSATEABHO M3ydalouM mpeaMeT. Hacroamuii yueOGHHK pacCuuTaH
Ha Pa3BUTHE HUCCAEAOBATEABCKUX M ITPEATIPUHUMATEABCKUX HaBBIKOB
Y YKa3aHHBIX KPYTOB HACEAEHUS B YCAOBUSX COBPEMEHHOM POCCUMCKON
AEMCTBUTEABHOCTH.

OcHoBHOU 3agayell Kypca CTaTHCTUKU SIBASIETCS OBAAAeHUe 3HAHU-
SIMH OOIIIUX OCHOB CTATHCTUYECKOM HAYKH, UCKYCCTBOM OpPraHH3aLNU
¥ ITPOBEAEHUST CTaTUCTUYECKUX NCCAEAOBAHUM, aHAAM3a U 0000IIIeHUs
WX Pe3yABTATOB, HaBBIKAMU IIPOTHO3UPOBAHUS. Pe3yabTaToM N3ydeHNs
Kypca CTQTUCTHUKU AOAKHO OBITH 3HQHUE MPUHIIUIIOB COBPEMEHHOM
OpraHM3aluy HAIlMOHAABHBIX U 3aPYOEe’KHBIX CTAaTUCTHYECKUX CAYKD,
KaTeropuul U MOHSATHUM CTaTUCTUKHU, METOAOB OpraHuzalum cobopa, 00-
paboTKM AQHHBIX (MaTepUAAOB) CTATUCTUYECKOTO HAOAIOAEHUS, UX
aHaAHM3a C IOMOILIBI0 0000OLIAIOIINX [TOKa3aTeAeH, METOAOB CTATHUCTU-
YeCKOT'O MOAEAMPOBAHUS U IPOTHO3UPOBAHUS. YUalllecs, U3yYUBIINe
Kypc, 0643aHbl yMemb OPTaHU30BaTh CIIAOIITHOE U HECIIAOLIITHOE HaOATo-
AEHUsI, CTPOUTDH CTATUCTUYECKUE IpadpuKu 1 TaOAUITEI, aHAAU3UPOBATH
MaCCHUBBI CTATUCTUYECKUX AQAHHBIX, UCUYUCASITH U UHTEPIPETHPOBATh
CTQTUCTUYECKUe II0Ka3aTeAl, (POPMyANPOBATEH BEIBOABI, BHITEKAIOIIVE
U3 ITPOBEASHHOTO aHaAMU3a.

CTpyKTypa yueOHUKA HECKOABKO OTAMYHA OT TPAAULIMOHHOM U OTpa-
KaeT ABa OCHOBHBIX HAITPABAEHUsI CTATUCTUKU — OIHCATeAbHOe (Ae-
CKPUINITUBHOE) ¥ aHAAUTHUIECKOE,

OnucameAbHbIM MemMOgam CTATUCTUKU IIOCBAILIEeHBI TA. 1—05.
B HUX paccMaTpuBalOTCsI METOABI COOpa CTaTUCTUYECKON MHPOPMATINH,
BOIIPOCHI METOAOAOTMHU U IIPAKTUKU OCYUIECTBACHUS CTATHCTUYECKOMN
CBOAKM U I'DYIIIHPOBKH, IIOCTPOEHUSI CTAaTUCTUYECKUX TAOAUI] U Ipa-
pUKOB, pacyeTa aOCOAFOTHHIX, OTHOCUTEABHBIX U CPEAHUX BEAWYUH, UX
UCIIOAB30BaAHMUS B @HAAN3E COITMAABHO-O9KOHOMUYECKUX SIBACHHUH.

AHaaumuuecKue Memoghbl CTaTHUCTUKY PAaCCMaTPUBAIOTCA BTA. 6— 10.
OHU BKAIOYAIOT METOALI aHAAM3a BapHUaIliuyd, METOAOAOTHUIO HHAEKCHO-
O aHAAM3@, BOIIPOCH TEOPUHU U ITPAKTUKU BEIOOPOYHOTO HAOAIOAEHUS,
OIIeHKY B3aMMOCBSI3eM IIPU3HAKOB, a TaKKe METOABLI CTaTUCTUYECKOTO
QHaAAU3a PSIAOB AMHAMUKU U IIPOTHO3UPOBaHU:A. B ra. 8 « BeibopouHble
HaOAIOAEHUS» TPUBOASITCSI HEKOTOPHIE CBEACHUS U3 TEOPUU BEPOSITHO-
CTH, KOTOPBIE HEIIOCPEACTBEHHO He BXOASAT B KypC CTAaTUCTUKY, HO He-
0OXOAUMBI AAST IOHMMAHUSI BBIDOPOYHOT'O METOAQ.

YueOHUK MOATOTOBAEH aBTOPCKUM KOAAEKTUBOM MOCKOBCKOIO T'O-
CyAQPCTBEHHOI'O YHUBEPCUTETAa 3KOHOMUKHM, CTATUCTUKU U WHQOpMa-
THKU IIOA PYKOBOACTBOM AOKTOPA 3KOHOMHYECKUX HayK IIpodeccopa
HannoHaABHOTO HCCAEAOBATEABCKOIO YHUBEpPCUTETa «BhICHIas IIKoAa
skoHoMuKM» B. C. Mxurapsisa.



B pomane U.Vanda u E.IleTpoBa «ABeHaAllaTh CTyABEB» CKa3aHO:
«Cratuctuka 3HaeT Bce». Caerka mepedpasupoBaB 3TOT adopusm,
MOJKHO CKa3zaThb: «O CTaTUCTUKE CABLIIIAAM Bce». Hampumep, coobiie-
Hust OepeparbHOM CAY’KOBI TOCYAQPCTBEHHOM CTATUCTUKYU O BHIITOAHE-
HUU (PepreparbHBIX IIPOTPaMM Pa3BUTHUS HAIIMOHAABHOTO XO3SIMCTBQ,
CBEAEHUSI O KOAMYECTBE POAMBIINXCS M YMepIINX, AQHHBIe O OpaKax
1 pa3Bopax u T. A. K pybpuke B razerax « CTaTUCTHUKA» MBI TaK IIPUBBIK-
AH, UTO 9aCTO U HE 3aAyMBIBAEMCsI, & 3HaeM AU MBI, COOCTBEHHO, YTO 3TO
3a HaYKa, KaK He 3aAyMBIBaeMCsI Hap CMBICAOM MHOTHX €5KEAHEBHO YIIO-
TpeOASIEMBIX CAOB ¥ BEIPaKEeHUH.

WTak, 4TO >XKe O3HadaeT IIOHSATHE «CTATUCTHUKa»? OHO MHOTOAUKO,
MHOTO3HAYHO U B IIOAHOM COOTBETCTBUU C OAHUM M3 CTATUCTUYECKUX
TEPMUHOB MHOTOMEpPHO. B HacTosiIee BpeMs HACUUTBIBAETCS OKOAO
TBICSYU OIIPEACACHUN CTaTUCTUKU. [TepBoe U3 HUX OTHOCUTCA K 1749 T.
3aTeM Ha OpoTskeHun 250 AeT OHO YTOYHSIAOCH U AOIOAHSAOCE. AATh
OIpeAeAreHNe CTAaTUCTUKY KaK HayKU IMBITAaANCE PUAOCO(DEL, MaTeMaTH-
KH, 3KOHOMUCTEI, COIJUOAOIH, TOCYAQPCTBEHHBIE AeITEeAN U KOHEUHO JKe
CaMM CTaTUCTUKHU,

[Tpe>xae Bcero, caepyeT CKa3aThb, YTO CTATUCTHUKA — 3TO 3(hheKmuB-
HoOe opygue, UHCMPyMeHM NO3HAHUS, VCIIOAB3YEMBIN B €CTECTBEHHBIX
1 OOIIIeCTBEHHBIX HayKaX AAS YCTAHOBAEHUS TeX CIIeIN(PUIECKUX 3aKO-
HOMEPHOCTeN, KOTOPhle AeMCTBYIOT B KOHKPETHBIX MAaCCOBBIX YCAOBHU-
six. BMecTe ¢ TeM CcTaTUCTHKA — OAHA 13 (hopM npakmuieckol gessmenb-
HOCmMu AIOAEH, IIeAb KOTOpOW — cOop, o6paboTKa M aHaAU3 AQHHBIX
O TeX UAM WHBIX IBAeHUsAX. Koraa MbI TOBOPUM O TOCYA@PCTBEHHOU MAY
BEAOMCTBeHHOU craTuctuke PD, 06 opraHu3anuu CTaTucTuku B Poc-
CHH, TO KaK pa3 U mMeeM B BUAY 0COOYI0 hOpMy OOIIECTBEHHO-IIOAE3-
HOM AeSITEeABHOCTU AtoAel. CTaTUCTUKOM Ha3bIBAIOT TAKKe PA3ANUYHOTO
poAa uugpoBble gAHHblE, XaPAKTEPU3YIOlINe, HalIpUMeD, Pa3ANYHbIe



CTOPOHBI JKVU3HW KOHKPETHOMN CTPAHBL MTOAUTHYECKHUE OTHOUIEHUS,
KYABTYPY, HAaCEeA€HHe, IIPOU3BOACTBO U T. A.

HepeaKko cAOBO «CTATHUCTHKA» YIIOTPEOASIETCs B KauecTBe Doaee KO-
POTKOT'O 3KBUBAAEHTA AN CAOBOCOYETAHUS «CIMAMUCMuiecKue Memo-
gbl». CTaTUCTUYECKUE METOABI IPUMEHSIIOT TOTAQ, KOTAQ M3 OOABIINX
MaCCHBOB AQHHBIX TPeOyeTCs BHIAGAUTH ITOAE3HYIO AAS Hac WHQOpMa-
nuio. IHOTAQ TEPMHH «CTQTUCTHUKA» MOJKET YIIOTPeOASTHCS OAHOBPE-
MEHHO B HECKOAbKUX 3HQYEHUsX. VI3BeCTHBIN aHTAUWCKUM CTATUCTUK
Y. Ax. Petixman (p. 1920 r.) 3ametun: «MBI JKUBEM B BEK CTATUCTUKM.
EaABa AM He B KaKAOM CBOEM aCIIEKTe SIBACHUS IPUPOABL, @ TAK)Ke YeAO-
BeYeCcKast ¥ Ipovasi AeITEeAbHOCTb IIOAAQIOTCSI CEHYac M3MEPEHUIO [IPU
IIOMOIITY CTATUCTUYECKUX [TOKa3aTeAe» !,

Cuaa CTaTUCTUKY B TOM, YTO OHA HA OCHOBE @HAAN3a PA3PO3HEHHHEIX,
Kak OBl MeCTPSAIMINX CAYIaWHOCTSIMU AQHHBIX IIOMOTAeT UCCAEAOBATEAIO
IIPOHUKHYTH B CYILLECTBO M3y4aeMbIX siBA€HHH. [IpekpacHO BEIpa3uA
5Ty MBICAB . YceHCKUM B pacckase «HeTBepThb AOIIaAU»: «A MEXAY
TEM TOABKO BEAb B 3TUX-TO TOACTHIX CKYYHBIX KHUTAX ¥ CKa3zaHa Iud-
paMu Ta «Cylasi» IpaBAA@ Hallled >KU3HHU, O KOTOPOM MBI COBEPIIEHHO
OTBBIKAU TOBOPHUTH YEAOBEUECKUM SI3BIKOM, U HY>KHO TOABKO Pa3 IIOAY-
YUTh UHTEPEC K 3TUM APOOSM, HyAIM, HyAHKaM, K 3TOM BooOIe nud-
POBOM KpyIle, KOTOPOM YCesTHBI CTAaTUCTUYECKUEe KHUTU U TaOAUIIBL, TakK
BCe OHH, BCSI ATa Kpylia I[udp HayHeT IPUHUMATh YeAOBedecKue oopa-
3Bl 1 OONEKAThCSI B KAPTUHBI €5KEAHEBHOM JKU3HY, T. €. HAYHET IIOAYYaTh
3HaYEeHNe He MEePTBBIX U CKyYHBLIX 3HAKOB, @, HAIIPOTHUB, 3HAYEHUE Ca-

MOTO Pa3HOCTOPOHHEMIIEero n300pakeHus JKU3HU» 2,

Pa3BuTHE CTATUCTHKU CXOAHO C PA3BUTHEM SI3BIKA U CUeTa. JTa Hay-
Ka uMeeT ApeBHUe KOpHU. OHa 3apOAUAACh KaK pe3yAbTaT 00001IeHNs
y’Ke AOCTATOYHO PAa3BUTON CTATUCTUYECKOU ITPAKTHUKY, BEI3BAHHOMU I10-
TPeOHOCTSIMU Pa3BUTHS OOIIIECTBa.

Bot Aums HekoTOphle cBepeHMs. B KuTtae Goaee ueM 3a ABe THICSTUU AET
AO HAIlleH 3PBI IIPOM3BOAMANCE UCUYUCACHHST HAaCeASHUS II0 IIOAY U BO3-
pacTy, a TakKe COOMPAAUCH CBEACHHUSI O COCTOSIHUM IIPOMBIIIACHHOCTHU
U CeABCKOTO XO3SIMCTBA. YIIOMUHAHUSI O CTATUCTHYECKUX OOCAEAOBAHUSX
BCTpeYaIOTCa U B Oubaelickue BpeMeHa. B ApeBHeM Prime Benach craTu-
CTUKA YMCAEHHOCTY HACeASHUSsI ¥ UMYIIIECTBEHHOTO IIOAOSKEHUS IPasKAQH.

! Petixman Y. Ax. TlpuMenenue craTucTuku. — M. : Cratucruka, 1969. — C. 11.
2 Yenenckuii I TICC. T. 10. Ku. 2. — M. : U3A-Bo AKapAeMHUH Hayk CCCP, 1954. —
C.155—156.



PaszBuTHE TOPTOBBIX U MEKAYHAPOAHBIX TOBAPHO-ACHEKHEBIX OTHO-
LIIEHUN SIBUAOCH CTUMYAOM AASL AAABHEMITero (h)OpMHPOBAHUS ydeTa
Y CTATUCTUKM.

B EBpomne B KoHIle IX B. IPOBOAUAUCE IIEPBBIE YUETHLIE ONl€PAIUN:
WHBEHTAPU3aI[Usl KOPOAEBCKUX HMEHUM, Y4eT JKUTEAeH, ITPUTOAHBIX
K BOEHHOU cAy>kOe. [TepBBIMH ¥ OCHOBHBIMH YYE€THO-CTaTUCTUYECKUMU
HMCTOYHHWKAMU Ha Pycu OBIAM AeTOIMCH, B KOTOPHIX yKe B IX —XI BB.
yIIOMUHAeTCs: 0 cOope pasandHoOM uHGopMaumu. Tak, IPHUBOAITCS
y4YeTHBIe AQHHBIE O BOBHUKHOBEHNH U PA3BUTHH F'OPOACKHX IIOCEASHUH,
PACIIOAOKEHHBIX Ha BOAHBIX ITYTSIX, O HAAMYHY B HUX XPaMOB, [IePKBeH,
MOHACTBIPEH, JKUABIX CTpoeHnM. OAHAKO cO0P YMCAOBBIX AQHHBIX B I'O-
cypapcrBax ApeBHero Mupa OBIA HecoBepllleHeH. B ToT mepuop, craTu-
CTUYECKHe OIlepaliiy, Kak IPaBUAO, IPOBOAUANCH B HCKAIOUUTEABHBIX
CAy4YasiX 1 B OCHOBHOM B BOEHHOU U (puHaHCOBOU cdepax. [To3pHee mo-
TPeOHOCTh B CTATUCTUUYECKUX OlleparusaxX IOPOKAAAACHE HEOOXOAUMO-
CTBIO CTUMYAMPOBAHUS POCTa HAaPOAOHACEAEHUS, IIPONU3BOAUTEABHEBIX
CHA CTPaHBI, PETYyAUPOBAHUS IOTPEOASHUS.

OAHaKO ecAr cOOp CTAaTUCTUUYECKUX AQHHBIX HQ4aACS B CaMOM r'Ay0o-
KOM APEBHOCTH, TO MX 00pabOTKa 1 aHaAU3, T. €. 3aPOKAEHUE CTaTUCTHU-
KU KaK HayK{, OTHOCSITCS K OOAee IT03AHEeMY IIePHOAY.

Bo BTopoit nmoroBuHe XVII croreTuss B [epMaHny BO3HUKAQA ULKO-
Aa rocygapcmBoBegeRnusi. Ee ocHoBaTeaeM OBIA HeMELKHM y4eHBIN
I'Konpusnr (1606 —1681). AaarbHelilllee pa3BUTHE 3TO HAIpaBAeHUE
nmoAy4yuAo B paborax I Axensaas u A. Illaenepa.

Tak, I AxenBaab (1719— 1772) c 1746 r. BuepBBIe BHauare B Map-
Oyprckom, a 3areM B [eTTUHTe€HCKOM YHUBEPCUTETE CTaA YUTATH HOBYIO
yueOHYI0 AUCHIUIIANHY, KOTOPYIO OH Ha3BaA cmamucmukou. l1Tkoaa mpo-
cylecTBoBana 6oaee 150 AeT, He MeHssI CBOMX TEOPETUUYECKUX OCHOB.
ITpeaMeT u MeTOA, 3TOM HayKU He OBIAU 4eTKO onpepeAeHBl. Cobupana-
Csl B OCHOBHOM OIIMCATeAbHO-UHGMOPMALIMOHHBIN MaTepuan, KOTOPHIN
BIIOCAEACTBHUU IIOUTHU HE aHAAM3UPOBAACS. ONMUCHIBAACS, KaK IIPABUAO,
IIOCAEAHUY [IepHOA, MHAYE, 10 MHEHUIO TPEACTaBUTEAEH IIIKOAHL, B CTa-
TUCTUYECKOM paboTe He OBIAO CMBICAA.

B TpyaAax CTOPOHHUKOB 3TOTO HAIIPABAEHUSI COAEPIKAAOCH ONTMCAaHUEe
TOCYA@PCTB, UX YCTPOMCTBA, OBITA M HPDABOB HACEAEHUS], €CTECTBEHHBIX
YCAOBHUH, KAMMATa, (PUHAHCOB, apMUH. ABTOPHI TPYAOB HA3BIBAAM UX
cratuctudyeckuMu. C HEIHEITHUX ITO3UITUMN C 3TUM HEAB3SI COTAACUTHCS,
IIOCKOABKY OHU IIPEACTABASIAU COOOM CAOBECHOE OIMCaHUe «AOCTOIIPH-
MeuYaTeAbHOCTEH IroCcyAapcTBay». B OCHOBHOM Takue OIIMCAaHUS HOCHUAU
aTHOrpadmueckuil xapakrep. CoaepsKaHue, 3apauy, IPeAMeT H3yde-
HUS CTAaTUCTUKY B IOHNMAHUU YYEHBIX TOTO BpeMeHHU OBIAY, KaK BUAUM,
BeCbMa AAAEKH OT COBPEMEHHOTI'O B3TASIAQ Ha CTATUCTUKY KakK HayKy.



lopa3zpo GAMIKe K CETOAHSIIHEMY IIOHMMAHUIO CTAaTUCTUKU OBIAA
QHTAMMCKAsA WKOAQ noAumuyeckux apugpmemurxkoB. OHa BO3HUK-
Aa Ha 100 AeT paHBIle HEMEITKONW OMUCATEABHOM IITKOABL. OCHOBOIIO-
AOKHUKaMM WIKOABL «[ToamTmueckass apudpMeTuka» Ovniau A.IpayHT
(1620 —1674), 3.Tarrett (1656 —1742) u B.T1letrtu (1623 —1687). B ux
TPyAaX IIpeobAaAaAU ABa HAIIPaBAEHUS: AeMorpaduueckoe C YKAOHOM
K BOIIpOCaM CTpaxoBaHus Xu3HH y A.I'payHTa u 3.Tares u cTaTUCTH-
Ko-sKoHOMHYeckoe y B.Ilerru. Ha ocHoBe 0OpaboTKu OroAreTeHeH
O eCTeCTBEHHOM ABHWJKEHUM AOHAOHCKOTO HaceaeHus A.I'payHT Brep-
Bble OTKPHIA HEKOTOPBIE 3aKOHOMEPHOCTH MAacCCOBBIX OOIIECTBEHHBIX
SBAGHUN M IIOKasan, KaK cAaepyeT oOpabaThiBaTh M aHAAU3UPOBATH
MHO>XEeCTBEHHBIU ITepBUYHBIN MaTepuaA. OH BIIepBBIe MOIBITAACS IIO-
CTPOUTH TAaOAUIy CMEPTHOCTH AAS CTAlIMOHAPHOTO HaceAeHUs. Teope-
THYECKYIO pPa3paboTKy IIpoOAeMBI CMEPTHOCTU IIPOAOAKHUA O. larnen.
3HAMEeHHUTHIM aHTAUNCKUM aCTPOHOM BBHIABUHYA UAEIO 3aKOHA OOABIINX
YHCEeA U IPUMEHUA MEeTOABI YCTPAHEeHUSI CAyYaWHBIX OTKAOHEHUH.

B.TleTrtn, Apyr u coBpeMeHHUK A.IpayHTa, HOCBITUA CTAaTUCTHKE
Psp HaydHBIX paboT. [AaBHBEIM B HUX OBIAO CTPEMAEHUEe KOHKPETHO Olje-
HUTH TO UAW WHOE IBA€HUe, HeCMOTPS Ha SIBHYIO HEXBATKy YMCAOBBIX
AaHHBIX. B.lleTTn saBasieTcss PakTUUYECKUM POAOHAYAABHUKOM 3KOHO-
MHUYECKOM CTATUCTUKU.

INoAanTnueckue apudMeTurn IIyTeM 0OOOIIeHNS U aHaAM3a (PaKToOB
CTPEMUAUCH T PAMU OXapaKTepU30BaTh COCTOSTHUE U Pa3BUTHE 00IIe-
CTBQ, BCKPBITH 3aKOHOMEPHOCTH PA3BUTHS OOIIIeCTBEHHEIX IBA€HU, IIPO-
SIBASIFOIIIMIECS] B MACCOBOM MaTepuane. Llean 1 3apaum, KOTOPEIE CTABUAU
repep, coOOM 3TU yueHble, OAU3KU K COBPeMeHHOMY IIOHMMAaHHIO CYIIHO-
cru cratuctuku. Mapeu A, I'paynra, 3.Taaes u B.IleTTu uMmeau cBoux 1o-
CAeAOBaTeAeM He TOABKO Ha UX POAVHE, HO U B ADYTUX €BPOIIENCKUX roCy-
papcrBax. Hanboabllee pa3BuTHe 3Ta IIKOAA IToAydrAa B XVII u XVIII BB.
B Auranu, Toarauaum, Opannuu. B pAoaAbHEHIEeM IIKOAa TOAUTAYECKUX
apru(MeTHKOB COCPEAOTOYMAACH B OCHOBHOM Ha AeMorpadui, a 0coOeH-
HO, Ha BOIIPOCaX CTPaXOBAHMS JKU3HU, PUHAHCOBHIX pacueTax.

B nepBoit noroBuHe XIX B. BOBHUKAO TpeThe HAllpPaBAEHUE CTaTH-
cTuyeckoy Hayku. OHO IOAYYMAO Ha3BaHUE CMAMUCMUKO-Mamemda-
muueckoro. OcoOBIM BKAGA B Pa3BUTHE 3TOr'O HAlIpaBAEHUS BHeC OeAb-
rutickuii cratuctuk A.Ketae (1796 —1874). OH Ha3bIBaA CTATUCTUKY
«COLIMaAbHOM (PU3UKOM», T. €. HAYKOM, U3y4alolel 3aKOHBI OOIIIeCTBeH-
HOM CHCTEMEI C IOMOIIBIO KOAMYECTBEHHEIX MeTOAOB. BaskHelel ero
3aCAYTON sIBASIETCS OOOCHOBAHUE HAEH HCIOAB30BAHUS 3aKOHOMEp-
HOCTeH, BBIIBA€HHBIX U3 MacChl CAy4YaeB, B KaueCTBe BA’KHEMUIIIETO
WHCTPyYMeHTa II03HaHusI OObeKTUBHOrO Mupa. yueHHue A.KeTae o crTa-
TUCTUYECKOM 3aKOHOMEPHOCTH OKa3aA0 3HAUUTEABHOE BAUSHUE Ha CO-




BPEeMeHHUKOB. MHOTHe U3 ero MOCAeAOBATEAEH IIOIIAU AQABIIIE CBOETO
VIUTEAS.

3HAUUTEABHBIM BKAAA B PA3BUTHE CTATUCTUKU BHECAU aQHTAUMNCKUE
yuenble ®.Taavron (1822—1911) u K. TTupcon (1857 —1936). @.Tars-
TOH, POACTBEHHHK Hapaza AapBHHA, CEPbE3HO 3aMHTEPECOBAACS IIPO-
OAeMOM HAaCAEACTBEHHOCTH, K @HAAU3Y KOTOPON OH BCKOPE IPUMEHUA
CTaTUCTUYECKHE MeTOABI. KpoMe Bcero mpoyero uM OBIAO pa3paboTaHO
HUCIIOAB30BaHUE MOHATUSA IepreHTHAA. K. [TMpcoH Tak>Ke TpOBEeA MHOTO
IIAOAOTBODHBIX MCCAEAOBaHUM B craTuctuke. Hapsiay ¢ @.larvToHOM
OH BHEC 3HQUUTEABHBIN BKAAA B PA3BUTHE TEOPUU KOPPEASIITUH.

Hauboaee n3BeCTHBIM yuyeHBIM XX B. B 00AACTHA CTAaTUCTUKU Ha 3a-
naae sBasiercs P. Qumep (1890 — 1962). OH BecbMa IPOAYKTHUBHO pa-
OOoTaA B TeueHUe ITIOAyBeKa. MHOTrHe ero HCCAEAOBAHUS OKa3aAH Cylle-
CTBEHHOE BO3AEMCTBHE HA COBPEMEHHYIO CTAaTUCTUKY.

SIpKUMH TIIPEACTABUTEASIMU PYCCKOM OIMCATEABHOMN IIKOABI SIBAS-
torca M. K.Kupuaros (1689—1737), B.H.Tartumer (1686— 1750),
M. B. Aomonocos (1711 —1765), 1. U.Toaukos (1735—1801), C. H.TIre-
meeB (1752 —1802), M. 1. Uyakos (1740 — 1793) u pop. CoOpaHHBIE MU
MaTepHUaAbl CTAAU IIeHHBIM UCTOYHUKOM CBEACHUU II0 SKOHOMHUYECKOU
Teopuu Poccuu ¢ pApeBHUX BpemeH Ao X VIII B.

[TpeBpallieHUIO CTAaTUCTUKU M3 HAYKHU ONMCATEABHOMN B HAyKy Teo-
peTHUYECKyIo, T.e. POPMUPOBAHUIO CTATUCTUKH KaK IIOAUHHON HAYKHY,
IIOAOYKMAM HAYaAO IIPEACTABUTEAM IIKOABI IOAUTUYECKUX apudMeTn-
KOB, KOTOpBIE HM3y4arW OOILIECTBEHHBLIE SIBAEHUS C HWCIOAB30BaAHUEM
Mephl, Beca 1 uucra. OCHOBHBIMU IIPEACTABUTEASIMU 3TOTO HAIIpaBAe-
HUs pycckou cratuctuku Oviam A.Bepayaan (1700 — 1782), U. O.Tep-
MaH (1755— 1815) u aAp.

Yxxe B Hauare XIX B. cTaTUCTHKA HY>KAAAACh B YTOUHEHUU OpPraHU-
3aIIMOHHBIX U METOAOAOTHYECKHUX OCHOB, YTO OBINO BBI3BAHO H3MEHe-
HUSIMU B CUCTEME I'OCYAQPCTBEHHOI'O YIIPABACHUS ¥ PACIIPOCTPAHEHUEM
[IPOTPECCUBHO-AEMOKPATUUECKUX HAEH. B 3TOT mepmop BBIXOAUT PsA,
KPYIHBIX paboT 110 TEOPHUU CTAaTUCTUKU. B KHUTe «Bceobiias Teopusi cTa-
TUCTHRHU. Ans obyuaronux ceyt Hayke» K. D.Tepman (1767 — 1838) us-
AOJKHUA OCHOBHBIE ITOAOJKEHUSI, PACKPBIBAIOIINE CTATUCTUKY KaK HAyKy.
B ncropuyn pa3BUTHUSL CTAaTUCTUKU OOABIIIAST POAb IIPUHAAAEKUT TPYAAM
K.N. ApcenbeBa (1789 — 1856), B KOTOPBIX OH YTBEPKAAA, YTO CTATUCTHU-
Ka B COCTOSTHMU AQTh AA€KBATHYIO XapaKTEPUCTHUKY KU3HU TOCYAQPCTBA.

Haubonee mporpeccuBHEBIE AN 3TOTO BDEMEHU TEOPETUYECKUE OCHO-
BBI CTQTUCTUKU KaK CaMOCTOSITEABHON HayKU ObIAU co3paHBL A, IT. XKy-
paBckuM (1810—1856). EMy HOpPUHAAAEKUT CHCTEMHOE U3AOKEHHE
OCHOB TeOPeTUYeCKOM 0a3bl CTATUCTUKYU KaK HayKH, OIIPEAEAeHHe CTa-
THCTUYeCKOM Hayku. OH ypeAsia OOABbIIIOe BHUMaHKe ITPpoObaeMe AOCTO-



BEPHOCTH AQHHBIX, METOAY IPYIIINPOBOK, PACKPHIA TPUHIIUII EAVHCTBA
KOAWYECTBEHHOTO ¥ KAUEeCTBEHHOTO aHAAM3a.

CBOIO POABBUCTOPUU CTATUCTUKY CHITPAAU IIPEACTABUTEAN AKAgEMU-
4eCKOll WKOAbL CTaTUCTUKH, XapaKTePHOM 0COOEHHOCTHIO KOTOPOM OBIAO
CTpPeMAEHVEe 3aMeHHUTb N3y4eHUe IOCyAApCTBa M3ydeHHeM OOIIeCTBa.
OCHOBOIIOAOKHUKAMM 3TOM MIKOABI ObiAu O. FO.Adncon (1835—1893),
A.V.Yyupos (1842—1908), A. A. Uympos (1874 —1926), H. A. Kabaykos
(1849—1919) u A.A.Kaydman (1864—1919). AkapeMuueckasi CTaTu-
CTHKA U ee IPEeACTaBUTEAN OKa3aAU OOABIIIOE TOAOKUTEABHOE BAUSTHUE
Ha pPa3BUTHE CTAaTUCTHUYECKOM HayKu B Poccuy u Ha paboTy CTaTUCTU-
yeckux opraHoB. K Hauary XX B. Poccust 661Aa OAHUM U3 IPU3HAHHBIX
LIEHTPOB HAy4YHOM CTATUCTUYECKOM MBICAU. BOABIIIOE BAMSHHE Ha pas-
BUTHE MAMeMamu4yecKoro HanpapAeHust B craTuctuke Poccuu mpo-
u3BeAH paboThl pycckux MaTeMaTukoB [1.I1. Hebrwimena (1821 — 1894),
A.A.Mapkosga (1856 —1922), A. M. AsiiyHoBa (1857 —1919).

Hcroprueckuii ONBIT COBETCKOMW CTATUCTUKU KaK HayKu OBIA
0600mieH B Tpypax B.U.Xorumckoro (1892—1937), B.C.Hemuuno-
Ba (1894—1964), B.H.Craposckoro (1905—1975), A.f.Bospcko-
ro (1906—1985), B.C.fcrpemckoro (1877—1962), A.B.Hexkpama
(1886 —1949) u Apyrux y4eHBIX. B IIOCA€BOEHHBIN [TepHOA BHUMaHUE
CTQTUCTUYECKOM HAyKU OBIAO IIPUKOBAHO K BOIIPOCY O IIPeAMETe CTaTHU-
CTUKH, €e COOTHOIIEHUM C MAaTEMAaTUYECKON CTaTUCTUKON. B 3TO Bpems
3HAQUUTEABHBIM BKA@A B TEOPUIO MHAEKCHOTO METOAA OBIA BHECEH yde-
"Heimu C. M. FOrenbeprowm, B. E. ApamoBreiM, . V. BakaanoswsiM, A. C. Ka-
suHLoM, W.T.BeHenkuM u Ap. 3aCAY’KUBAIOT CEPbe3HOIO BHUMAHUSA
TPYABL IO U3YYEHUIO CTAaTUCTUYeCKOMN cBA3U S1. M. Aykomckoro. Boas-
LIUM IIIaroM BIIepeA B PA3BUTHM CTATUCTUYECKOM HAYKU ITOCAYKHUAO
KOMIIAEKCHOE IIPUMEHEHUe HapsAY CO CTaTUCTUYECKUMU 3KOHOMUKO-
MaTeMaTHIeCKUX METOAOB U IIIMPOKOE UCIIOAB30BaHNE KOMIBIOTEPHOMN
TEeXHUKYU B aHAANU3E COITMAAbHO-OKOHOMHYECKUX SIBACHUH.

B HacTosmiee BpeMs BepeTcst paboTa [0 COBEPIIIEHCTBOBAHUIO CTATH-
CTUYECKOU MeToAOAOTHH U ITepexoay Poccutickoit Gepepanuy Ha Ipu-
HSTYIO B MEKAYHAPOAHOM IIPAKTUKE CUCTEMY y4eTa U CTATUCTUKU B CO-
OTBETCTBUU C TPeOOBAHUSIMYU PA3BUTHSI PHIHOYHOM S5KOHOMUKH.

Anst cOopa, oOpabOTKM M aHaAM3a CTAaTUCTUYECKOM HMH@OpMAIUHU
B Hacrosiee BpeMs B Poccutickoit Depepanny pyHKIIMOHUPYET epU-
Has LeHTPaAW30BaHHAs CUCTeMa I'OCyAAPCTBEHHOM CTATHUCTUKU. LleH-



TPAABHBIM OPTaHOM 3TOU CUCTeMHI siBAsieTcss DepeparbHas CAy>kOa ro-
cypapcrBeHHOM cratucTtuku (PoccraT). CTaTucTHYecKas: AeITEABHOCTD
B Poccuu peryaupyercs @epeparbHbIM 3akoHOM Ne 282-D3 ot 29 HOS-
Ops 2007 r. «O6 oduiarbHOM CTAaTUCTUYECKOM ydeTe U CUCTeMe ro-
cyAapcTBeHHOM craTuctuku B Poccuiickont Depepanuu». B cyobekrax
Poccutickont ®Oepeparum — pecrybArKax, Kpasix, 0OAACTsIX U pamo-
HaxX — CTQTHUCTHUYECKas paboTa OCYIUIECTBASIETCS TePPUTOPUAABHBIMU
OpraHaM¥ roCypAQPCTBEHHOM CTATUCTHUKY, KOMUTETAaMU UAU OTAEAAMU.

HemnocpeacTBeHHast oO6paboTKa MOCTYHAIOUINX W3 PErhoHOB CTa-
TUCTUYECKUX AQHHBIX OCYIIECTBASIETCSI B [AaBHOM MeKpPernOHAaABHOM
IleHTpe 06paboTKM M PACIpPOCTPAHEHUSI CTATUCTUYECKOM WH@OpMa-
IIUY, KOTOPHI 0OAAAAET HEOOXOAUMBIMU AASI 3TUX ITeAel MOIUTHBIMU
BBIYMCAUTEABHBIMH PECypCaMu.

Ha ®eapeparbHyto cAyk6y rocyAapPCTBEHHOM CTATUCTUKU BO3AOJKE-
HO KaK METOAOAOTHYECKOe, TaK U IIPAaKTHUeCKOoe PYKOBOACTBO BCEMU
pabotamMu 1o c6opy, oOpaboTKe M aHAAM3Yy CTATUCTUUYECKUX AQAHHBIX
Ha roCypA@pPCTBEHHOM YpOBHE. AAST pearn3aluy 3TUX 3aAa4 B CTPYKTY-
pe DepeparbHOU CAYKOBI T'OCYAQPCTBEHHOW CTATUCTUKH BBEIAEAEHBI
YupasaeHus:

OpraHM3alNy CTATUCTUUECKOTO HaOAIOASHUS U KOHTPOAS;

HAITMOHAABHBIX CYETOB;

CTaTUCTUKU TPEATPUSITUMT;

CBOAHBIX CTaTUCTUYECKUX PabOT M OOIIeCTBEHHBIX CBSI3€el;

CTATHUCTUKYU IIeH U (PUHAHCOB;

CTATUCTUKU CEABCKOT'O XO3SUCTBA U OKPY’KAIOIIel IIPUPOAHOU Cpe-

ABI;

CTaTUCTUKU CTPOUTEABCTBA, MHBECTUIIUN U SKUAUITHO-KOMMYHAAD-

HOTO XO3SIMCTBA;

CTATUCTUKU TOPTOBAU U YCAYT;

CTATHUCTUKU TPYAQ, HAYKH, 0Opa30BaHUs U KyABTYDHI;

CTATHUCTUKH YPOBHS >KU3HU U OOCAEAOBAHUM AOMAIITHUX XO35IMCTB;

CTATUCTUKU HACEASHUS U 3APaBOOXPaHEHUST;

CTaTUCTUKU 3apyOe>KHBIX CTPAH U MEKAYHAPOAHOTO COTpPyAHHYe-

CTBQ;

OpraHu3aIluy IIOBEASHUS IIePEeITUCel U CIIAOIIHBIX 0OCAEAOBAHUM;

AAMUHUCTPATUBHOE U AD.

®DepeparbHast CAy>KOa roCyAapPCTBEHHOM CTATUCTHKY €3KETOAHO pas-
pabaTniBaeT u yrBepraaeT OepaeparbHYIO IPOrpaMMy CTaTUCTHYECKUX
paboT Ha KaAeHAAPHBIM roa, KOTOpasi COTAACOBBIBAETCS Ha 3aCeAQHUU
[MpaBuTteancTBa Poccutickoit Deapeparivu.

Pabora mo cbopy craTuCTHYEeCKOM NH(OPMAIIUY ITPOBOAUTCS HE TOAD-
KO DepeparbHOM CAYKOO0M TOCyA@PCTBEHHOM CTATUCTUKU. B cooTBet-



ctBuu ¢ OepeparbHOM TPOrPaMMOM OTAEABHBIE BUABI CTaTUCTUYECKUX
paboT OCYIIECTBASIIOTCSI ADYTEMH OpraHaMU OCyAQpPCTBEHHOTO YIIPaB-
aenust — bankom Poccuun, Mundgunom Poccun, MBA Poccuu u aAp.

[Monyuaembie DepeparbHOM CAY>KOOM rOCYAAPCTBEHHOM CTATUCTUKHU
CTaTUCTUYECKIUE AQHHBIE ITPEKAE BCETO MMPEAOCTaBASIIOTCS opraHam ¢e-
AEPAABHOM BAACTH, @ TAaKKe MyOAUKYIOTCS AAST HIMPOKOTO MCIIOAB30Ba-
HUS B @HAAUTHYECKUX IIeASTX HAYYHBIMU U IIPAKTUYeCKUMH PaOOTHHUKA-
MU, PYKOBOAUTEASIMU U CIIEIIMAaAVCTaMU IIPEATTPUSATUN U OpraHu3aIiui
BCex popM coOcTBeHHOCTU. OCHOBHBIMY CTaTUCTUUYECKUMU €5KETOAHBI-
MU U3AQHUSIMU STBASIFOTCS:

Poccuiickuii craTucTUYeCKUM €3KeroAHUK;

Poccus B mudpax;

Peruonrl Poccun;

AeMorpaduueckuii exxeropHuk Poccum;

ITpomeitiaenHOCTs Poccuy;

CrpouteabcTtBo B Poccum;

CeAbCKOe X034HCTBO, OXOTa U AeCOBOACTBO B Poccum;

Manoe u cpepHee IPEAITPUHUMATEABCTBO B Poccum;

JKuauiHoe X03g91UCTBO U OBITOBOE OOCAY>KMBaHUe HaceaeHus B Poc-

cuy;

®Dunauce Poccun;

Lleus B Poccumy;

Tpaucoopt B Poccuu;

Musectunum B Poccuu;

Hayxka B Poccun;

Poccus u crpanbl Mupa u Ap.

Cpean IeproOANYECKUX — €KeMEeCSTYHBIX U €JKeKBaPTaAbHBIX CTATHU-
CTUYECKUX UBAQHUN CAEAYEeT OTMETUTD:

«CTaTUCTUYECKUN OIOANETEHEY;

«CraTucTuyeckoe 0003peHue;

«Hdopmanmsa o conuarbHO-9KOHOMUUECKOM ITOAOKeHuH Poccum»

(e>KeMeCSAUYHBIN KPATKUU AOKAQA);

«ConnaabHO-29KOHOMUYECKOe ToAoKeHUe Poccumy;

«BompoCk! CTaTUCTUKNY» (€KeMeCTUYHBIN HayYHO-UH(pOPpMallmOHHBIN

SKypHaA).

C Ba)KHEHIIUMHU COIIMAaAbHO-9KOHOMUYECKUMU MTOoKa3aTeasiMu Poc-
cutickou Depepalini, a TakKe C U3AaHUSIMHU PoccTaTta B 9A€KTPOHHOM
BHAE MOXXHO TTO3HAaKOMUTBCSI yepe3 ceTb MurepHer Ha canTe Depe-
PaABHOM CAYKOBI TOCyAQPCTBEHHOM cTaTUCTUKYU — http://www.gks.ru.



CratucTud4eckoe HCCAEAOBAaHHE IIPEACTaBAsieT COOOM H3ydeHHe
COIIMAABHO-3KOHOMHUYECKUX SIBACHHUM U IIPOIECCOB ITOCPEACTBOM
CHUCTeMBI CTAaTUCTUUYECKUX METOAOB M KOAMYECTBEHHBIX XapaKTepH-
cTukK. OHO IPOXOAUT CAEAVIOIINE CTAaAUH: a) cOOp CTAaTUCTUYECKOMU
uHPopManuu U (popMUpPOBaHKE MHPOPMAITMOHHON 6a3bl MCCAEAO-
BaHUA (cTaTUCTUYeCKoe HabalopeHUe); 0) CBOAKA M IPYNIIMPOBKA
A@QHHBIX CTaTUCTHUUYECKOTO HaOAIOAEHUS; B) 00001IeHe U aHAANS pe-
3yABTATOB 0OPAabOTKY CTaTUCTUUYECKUX AAHHBIX, DOPMYAHMPOBKA BEI-
BOAOB M PEKOMEHAQIINH IO UTOTaM CTAaTUCTUYECKOTO MCCAEAOBAHUS
B IIEAOM.

[TepBBIM 1 UICXOAHBIM 3TAIOM CTATUCTHYECKOTO UCCACAOBAHUS SIBAS-
€TCsI ATAll CTaTUCTUYECKOTo HabatopeHus. VIMeHHO B ITpoijecce HabOAO-
AeHUs1 POPMUPYETCsS MCXOAHASI CTAaTUCTHYeCcKas MHMoOpMalus, siBAs-
IOIIASICSI OCHOBOM CTATHCTUYECKOTO MCCACAOBAHUS.

Cmamucmuueckas uH@popmayus — 3TO COBOKYITHOCTh CBEACHUM
COLIMAABHOI'O ¥ SKOHOMHMYECKOT'O XapaKTepa, IOAYYEHHEBIX B PE3yALTATE
CTaTUCTUYECKOTO HaOAIOAEHHS, Ha OCHOBE KOTODPBIX OCYIIECTBASIFOTCS
Takue (PyHKIUHY, KaK y4eT, KOHTPOAB, IAaHUPOBAHUE, CTATUCTUYECKUN
QHAAU3 U YIIPaBACHHUE.

Cmamucmuueckoe HabAIOgeHue IPepACTaBAsIeT cOO0M HaydYHO Op-
raHMW30BAHHBIM, MMAAHOMEPHBIM U CHUCTeMaTHYeCKUul cOOp MaCCOBBIX
CBEAEHUM O COITMAABHO-9KOHOMUYECKUX SIBAGHUSIX U IIPOIleccax IIyTeM
perucTpanmuy 3apaHee HaMeUeHHBIX CyIleCTBeHHBIX IIPU3HAKOB.

PaccMoTpuM cOCTaBASIIONTHE AQHHOTO OTIPEASAESHMUST.

IThanomepHoCcmb CTAaTUCTUYECKOTO HAOAIOAEHUSI 3aKAIOYAeTCs
B TOM, YTO OHO IOATOTABAMBAETCS M IIPOBOAUTCS IIO 3apaHee YeTKO
pa3paboTaHHOMY IIAAHY, KOTOPBIN BKAIOYAET B Cce0sI BOIIPOCHI METOAO-
AOTUH, OPTaHM3alluMU U TeXHUKU cOOpa CTaTUCTUYECKOM WH(OpMaIuy,
KOHTPOAS 3a €e KaYeCTBOM U AOCTOBEPHOCTBIO.



CucmeMamuyHOCMb CTATUCTUYECKOTO HAOAIOASHUS OIIPEAEASIETCS
TEM, YTO OHO AOASKHO ITPOBOAUTHCS He OT CAydasi K CAy4alo, @ IIOCTOSIH-
HO Yepe3 paBHBIE IIPOMEKYTKU BpPEMeHHU. JTO OOyCAOBAMBAETCS TEM,
YTO M3y4aeMble COITMAaAbHO-3KOHOMUYECKUE SIBACHUS U IIPOIIeCCHl U3-
MEHSIOTCS BO BpeMeHHU U IIPOCTPAHCTBe. V3yueHne TeHAeHIIUH U 3aKO-
HOMEPHOCTEeHN 3TUX U3MEeHEeHUN BO3MOJKHO AUIIL Ha OCHOBE CHCTeMa-
TUYECKOM PEerucTpanuyl 3Ha4YeHUN IIPU3HAKOB, T.€e. CUCTEMAaTH4eCKOTro
HabOAIOAEHUS.

MaccoBblil xapakmep CTaTUCTUYECKOTO HaOATOASHUS O3HAYAET, YTO
OHO HAITPABAEHO Ha OXBAT AOCTATOYHO GOABIITOTO 0ObeMa nH(popMaIuu
O COITMAABHO-3KOHOMUYECKUX SIBAEHUSIX U IIPOIeccax, YTOObl TeHAEH-
IIUY ¥ 3aKOHOMEPHOCTU UX M3MEeHEeHUs TPOSIBUAMCH AOCTATOYHO ITOAHO
u pAocToBepHO. CTaTuCTUYECKOe HAaOAIOAEHME MOJKET IIPOBOAUTHCS OP-
raHaMH TOCYAQPCTBEHHOM CTATUCTHUKH, HAyYHO-UCCAEAOBATEABCKUMU
WHCTUTYyTaMH, SKOHOMUUYECKHMU U QHAAUTHYECKUMU CAy>KOaMU pas-
AWYHBIX OPraHM3al[MOHHO-ITPABOBLIX CTPYKTYP. [AaBHAs 3apaua mpose-
AEHUSI CTaTUCTUYECKOTO HaOAIOAEHUSI COCTOUT B IIOAYYEHUU AOCTOBED-
HBIX, OOBEKTUBHBIX U TOYHBIX AQHHBIX, HEOOXOAUMBIX AAS PA3AUYHBIX
COIMAABHO-3KOHOMHYECKUX HCCAEAOBAHUM, BBIIBACHUS U U3y4YeHUS
CTPYKTYPHI, B3aUMOCBS3€l, 3aKOHOMEPHOCTEN U TeHAEHIIUN B PAa3BU-
THUU OOIIIECTBEHHBIX SBACHUH U IIPOI[ECCOB.

IMpoitecc mpoBeAeHUS CTATUCTUYECKOTO HAOAIOASHUS BKAIOYAET
B ce0s psip oTanoB. [IepBEI 13 HUX — IPOrPaMMHO-METOAOAOTUYECKas
IIOATOTOBKA ITPOBEAEHUsST HaOAIOAeHUSI. B Hee BXOAST: ompepereHUe
1IeAU ¥ OObeKTa HaOAIOAEHUS, COCTaBa IIPU3HAKOB, IIOANEKAIITUX PEeTH-
CTpaluy; pa3paboTKa AOKYMEHTOB AL cOOpa AQHHBIX; BBIOOP OTUETHOM
€AMHUIBI U €AUHUIIBI, OTHOCUTEABHO KOTOPOM OYAET IIPOBOAUTHCS Ha-
OAIOAEHUE; OIIPEASAEHHNE METOAOB U CPEACTB ITOAYYEHUSI AQHHBIX. Aa-
Aee CAeAyeT OPraHM3allMOHHAs [TOATOTOBKA IIPOBEASHUSI HAOAIOASHUSI.
OHa BKAIOYAET CAEAYIOIIVE BUABL PAOOT:

TTOAOOP U ITOATOTOBKA KAaApPOB;

COCTaBAEHME KAA€HAAPHOTIO IAaHa paboT 10 IIOATOTOBKE U IIPOBEAE-

HUIO CTAaTUCTUYECKOTO HabOAIOAeHUS, 0OpaboTKe ero MaTepHUasoB;

IIOAIOTOBKA TEXHUYECKON AOKYMEHTAIUU U 060PYAOBAHHUSI.

ITocae aToro BeIOUpaioT popmy, c1ocod U BUA CTATUCTHUYECKOTO Ha-
OAIOAEHUS.

CraTuctuyeckoe HabAIOA€HHE BKAIOUAET CACAYIOIINe CTaAUM!

1) c6op AQHHBIX HaOAIOAEHUS, HAKAIAMBAHME CTAaTUCTUYECKOM WMH-
dopmatuy;

2) CHHTaKCUYeCKUM, AOTHUYECKUH 1 apuPMEeTUIeCKUN KOHTPOAb AQH-
HBIX CTATUCTHUYECKOTO HAaOAIOAEHUS, KOTOPhle OCHOBBLIBAIOTCS Ha 3Ha-
HUU AOKYMEHTOOOOPOTa, AOTUYECKUX U apuPMeTUIEeCKUX B3aUMOCBSI-



3eM MeKAY IIOKa3aTeAsIMU, UX KOAWYECTBEHHBIMU M KaueCTBEHHBIMU
XapaKTEPUCTUKAMU;

3) bopMyAmpOBKa BEIBOAOB U IIPEANOIKEHHH 10 IIPOBEAESHUIO CTATH-
CTUYECKOT0 HAOAIOAEHNS, @aHAAN3 TOYHOCTH U AOCTOBEPHOCTHU ITIOAYUYEH-
HBIX A@HHBIX ¥ IIPUYMH BO3MOKHOT'O BO3HUKHOBEHUS OLIMOOK HaOAO-
ACHUS.

OT npaBUABHOM, HAYyYHO 0OOCHOBAHHOM OPraHU3ALNY U IIPOBEACHHUS
CTQTUCTUYECKOI'O HaOAIOACHHS 3aBUCST PE3YABTATHI CTATUCTUYECKOTO UC-
CAeAOBaHUA B 11enoM. Ha 0CHOBe MaTepranoB CTaTUCTUIECKOTO HaOATOAE-
HUs, X 00pabOTKM 1 aHaAN3a pa3pabaThIBAIOTCS PeIIeHNs U IIPepAoIKe-
HUS AASI OIJeHKH COCTOSIHHSI U IIPOTHO3WPOBAHMS COIIMAABHO-3KOHOMU-
YeCKOTO Pa3BUTUS CTPAHBI, OTAEABHBIX PETHOHOB, BUAOB 9KOHOMUYECKOMN
AESITeABHOCTH, OPraHU3aIlMOHHO-IIPABOBBIX CTPYKTYP U T. A,

BaskHeHUIIUM 3TamoM ITOATOTOBKH CTATUCTUYECKOTO HAOAIOASHUS
SIBASIETCSI pa3pabOoTKa IAaHa ero IPOBEASHUsT, KOTOPBIM COAEPIRUT Pop-
MYAMPOBKY W peIleHVe IIPOrpaMMHO-METOAONOTHYECKUX U OpTaHU-
3allMOHHBIX BOIIPOCOB. K MporpaMMHO-METOAOAOTUYECKHUM BOIIPOCAM
CTATHCTUYECKOTO HAaOAIOAEHUS OTHOCSITCSL: YCTAHOBAEHUE IIeAU U 33734
HaOAIOAEHUS; OITpepeAeHre OO BbeKTa U eAMHUITEI HADAIOASHUS; pa3pa-
60TKa mporpaMMbl HAOAIOAEHMST; BLIOOD BHAA U CITOCOOa HaOAIOAEHUS.

YcmanoBAeHuUe uUeAu U 3agad SIBASIETCS WCXOAHBIM 3TAIOM IIpU
OpraHM3alluyu U IPOBEASHUHU AIOOOr0 CTAaTUCTUYECKOTO HAOAIOASHUS,
a CAEAOBATeABHO, W CTATHUCTUYECKOTO MCCAeAOBaHUS B meAoM. Lleab
IIPOBOAMMOTO CTQTUCTHUYECKOTO HAOAIOAEHHUSI AOAJKHA OBITH CPOpPMY-
AMPOBAHA SICHO, YeTKO M Pa3BEPHYTO. B I1eAOM KOHEYHOU ILeABIO AO-
O0ro CTaTUCTUYECKOTO HaOAIOAEHUS SIBASIETCS IIOAyUYeHHE AOCTOBEPHOM
1 HayYHO OOOCHOBAHHOM MH(OPMAIIUM O COCTOSIHUU U 3aKOHOMEPHO-
CTSIX PA3BUTHUS PEAABHBIX COITMAABHO-9KOHOMUYECKUX SIBAEHUH U IIPO-
eccoB. Ho 3To o61iiee TpeGoBaHUE BCETA@ MMEET BOIIAOIIIEHUE B BUAE
KOHKPEeTHO 0003HaueHHOU 1eAr. OHa OIpeAeAsieT IpsiMble ITPeAMETHEBIe
3aAa491 HaDAIOAEHUS, KOTOPHIE TaKKe AOAKHBI OBITH KBAANPUITMPOBAH-
HO U CTPOro chOPMYAUPOBAHBL. 3aAaUU CTATUCTUYECKOTO HAaOAIOAEHUS
IIPEAOIIPEAEASIIOT IIPOTPAaMMY U OpPTaHU3aMOHHEBIe (DOPMBI €ro IIpoBe-
AeHUs. B COOTBETCTBUH C IIEASIMU U 3aAaYaMU OMPEAEASTFOTCS OOBEKT
U eAMHUIIA CTaTUCTUYECKOTO HaOAIOASHUS.



Ob6beKkm cmamucmuieckoro HabAlgeHust — 3TO COBOKYIIHOCTH
COITMAABHO-3KOHOMUYECKUX TBACHUHN U IPOIECCOB, KOTOPAast ITOABEepra-
eTCsl CTaTUCTU4YeCKOMy HabAropeHHUI0. OOBeKTOM HAOAIOASHUS MOJKET
OBITH, HAlpUMep, HapOAOHACEAEeHUe CTPaHBI, IPyIa KOMMEepYeCKuxX
GaHKOB, COBOKYITHOCTH CTPAXOBBIX KOMIIAHUMN, (PUHAHCOBO-IIPOMBIIII-
AEHHBIX I'PYIII U T. A

AAST YCIIEITHOTO IIPOBEAEHUSI CTAaTUCTUYECKOTO HabOAIOAeHUST OOAB-
1II0e 3HaueHHe UMeeT TOYHOe M HayYHO OOOCHOBAHHOE OIIpeAeAeHHe
00beKTa HaOAIOAEHUS, T.€. KOHKPDETHOM COBOKYIIHOCTHU SIBA€HUM HUAU
IIPOIIECCOB, UX TPAHUI] ¥ HAIIPABACHUS U3YIEHUS.

BripeneHne 06 BeKTa CTaTUCTHYECKOTO HAOAIOASHUST, OITIPEACACHUE eT0
TPaHUI] IPEAITOAATAET, YTO U3 BCEH COBOKYITHOCTH CyIIIeCTBEHHEIX ITPU3HA-
KOB, XapaKTEPU3YIOUINX OOCAEAYEMBIN OOBEKT, BEIASASIOTCS T€ U3 HUX, KO-
TOpBIE OTAMYAIOT €0 OT APYTHUX, CXOAHBIX AU OAM3KUX C HUM I10 XapaKTepy
06beKkToB. HarrprnMep, HEAOCTATOUHO YKA3aTh, YTO OO BEKTOM HaOAIOACHUS
SIBASIETCSI COBOKYIIHOCTE OaHKOB. Heo6xoamMO 00s3aTeAbHO yKa3aTh (hop-
My COOCTBEHHOCTH, OPraHU3aIllMOHHO-IIPaBOBYIO hopMy 6aHKOB. CaepyeT
IIPEeAITCcaTh, KaKue UMEHHO OaHKH IIOAAEKAT HAOAIOAEHMIO: KPYIIHEIE,
MeAKHe, cpepHHMe A Bce OaHKu, OaHku Mocksrl, Cankr-IleTepOypra,
APYTOTO pPeriOHa MAU CTPAHBEI B IEAOM U T. A, CTOAB JKe Ba’KHO OIIPEASAUTE,
KaKue MMeHHO (DMHAHCOBO-KPEAUTHBIE MHCTUTYTEI OTHOCSTCS K OaHKaM,
KaKue MPU3HAKU UX OTAHYAIOT OT Te€X, KOTOPhIe K 6aHKaM He OTHOCSITCS.

Besikubt 0O0BEKT CTaTUCTUUYECKOTO HAOAIOACHHUS COCTOUT M3 OTACADL-
HBIX 9A€MEHTOB — eAUHUI] HaOAtopaeHUs. Onpeaensiss OObeKT HabOAIOAE-
HUS, B&’)KHO YE€TKO OIIPEAEAUTD EANHHUITY CTAaTUCTUYECKOT0O HaOAIOAEHUS
U eAUHUITY CTATUCTUYECKON COBOKYITHOCTH.

Egunuua cmamucmu4eckoro HabAogeHuss — 3TO IePBUYHEIH, CO-
CTaBHOM BAEMEHT OOBEeKTa CTAaTUCTUYECKOTO HAaOAIOAEHUS, KOTOPHIM
SIBASIETCSI HOCUTEAEM PETUCTPUPYEMBIX IIPU HaOAIOA€HUM ITPU3HAKOB.
B kauecTBe epAVHUIILI HAOAIOAEHUST MOTYT BBICTYIIATh OQHK, CTPAXOBast
KOMITIaHUs, (PUMHAHCOBO-IIPOMBIIIACHHAS TPYIIIQ, BhICIIee yueOHOe 3a-
BeAeHHe, B 3aBUCHMOCTHU OT TOTO, KAKOM 0OBEKT 00caepyeTcs. Onpepe-
AeHUe e AMHUIBI HAaOAIOAEHUST AOAKHO COAEPIKATh YKa3aHHe ee OCHOB-
HBIX OTAMYUTEABHBIX TPU3HAKOB., EAMHUIIEI HAOAIOASHUS HAa3bIBAIOTCS
OTYETHBIMU €AUHUIIAMH.

OmuemHas eguHUuly,a — 3TO EAVHUIIA CTATUCTUYECKOTO HabAIOAE-
HUs, OT KOTOPOH IIOCTYIIalOT OTYETHBIE AQHHBIE IIO YTBEPIKACHHBIM AAS
Hee B YCTAHOBAEHHOM IOpsizAKe opMaM. Tak, B CHCTeMe CTaTUCTude-
CKOM OTYETHOCTU B CTPOUTEABCTBE OTUYETHBIMH EAMHUIIAMU STBASIFOTCSI
ITPOEKTHBIE U CTPOUTEABHO-MOHTAKHBIE OPTaHU3aII!H.

Egunuua cmamucmu4eckolli COBOKYNHOCMU — 3TO OTAEABHO B3sI-
TBHIN IIEPBUYHBIN, COCTABHOM 3A€MEHT CTATUCTUYEeCKON COBOKYITHOCTH,



KOTOPBIA CAY>KUT OCHOBOM CueTa M OOAAAQeT NMPU3HAKaAMU, ITOAAEKA-
IITUMU PETrUCTPAIINY IIPU IIPOBEASHUN CTAaTHUCTUYECKOTO HAOATOACHUS.
EamHHIIa COBOKYIIHOCTH — 3TO TO, YTO IIPU IIPOBEACHUYN CTATHUCTHUE-
CKOTO HaOATOAEHUS TOABEPraeTcsi 00CAeAOBaHHUIO.

EAMHUITEI COBOKYITHOCTH M eAMHUITEI HAOAIOASHUS MOTYT COBIIAAQTh.
Ecam, ckakeM, HEOOXOAMMO OIIPEAEAUTH O0OBEeM CTPOUTEABHO-MOH-
Ta’KHEBEIX PabOT, TO eAMHUIIEN COBOKYITHOCTU U €AMHUIIEN HaOAIOAEHUS
B oboux caydasx OyAeT CTPOUTEABHO-MOHTa)KHasi opraHusanus. Ho,
KaK IIPAaBUAO, EAMHUIIA COBOKYITHOCTH OTAWYAETCS OT €AMHUIIEI HaOATO-
AeHus. Tak, ipu oOCAEAOBaAHUUM BBOAA B AEUCTBUE OOBHEKTOB IIPOU3-
BOACTBEHHOT'O U HEIIPOU3BOACTBEHHOI'O Ha3HAUYEHUSI €AMHUIIeN COBO-
KYIIHOCTH OYAET BBICTYIIATh OTAEABHBIN OOBEKT, IIOCKOABKY IIPU3HAKHY,
perucTpupyeMble B AQHHOM OOCAEAOBAHUM, OTHOCSTCSI HE K CTPOUTEAD-
HO-MOHTAQKHOW OPraHM3alllH, a K KaXKAOMY OTAEABHO B3SITOMY CTPOH-
TEABHOMY OOBEKTY IIPOHM3BOACTBEHHOTO U HEIIPOM3BOACTBEHHOI'O Ha-
3HaueHUs. EanHMIeN )Ke HaOAIOA€HUSI B AQHHOM OOCAEAOBAHUM OYAYT
CTPOUTEABHO-MOHTAa)XHbBIE OPTaHU3aIlHH.

EavHUIIBI HaOAIOAEHUSI M COCTOSIIIIMM M3 HUX OOBEKT HaOAIOASHUS
B IIeAOM OOAQAAIOT MHOKECTBOM XapPaKTEPHBIX YePT, CIeInPUIeCKuX
0COOEHHOCTEeH, PAa3AUYHBIX CBOMCTB, Ha3bIBAEMBIX B CTATHUCTUKE IIPU-
3HaKaMH, KOTOpble HEBO3MOJKHO y4eCTh IIOAHOCTBIO B OAHOM HCCAe-
poBaHuH. [To3TOMY IIpU OpPraHU3AVU CTATUCTUYECKOTO HAOAIOAEHUS
Ba’kKeH OTOOp M3 BCeM COBOKYITHOCTY IIPU3HAKOB TOABKO Te€X, KOTOPEIE
SIBASIFOTCSI CYIIIeCTBEHHBIMU ¥ MH(POPMATUBHBIMU AAST XaPAKTEPUCTUKU
n3ydaeMoro o0bekTa. VIMeHHO 3TU IPHU3HAKU PETUCTPUPYIOTCS B IIPO-
1mecce HabOAIOAeHUs. TakuM 00pa3oM, UCXOAS M3 KOHKPETHOTO COAEp-
KaHUS OOBEKTa, IeAU U 3apa4 ITPEAITPUHUMAEMOTO CTaTUCTUYECKOTO
UCCAEAOBAHUS pa3pabaThbiBaeTCs MporpaMMa CTaTUCTHYECKOTO HabOATO-
AEHUSI.

Ilporpamma cmamucmu4eckoro HabAOgeHuss — 3TO IIepedYeHb
IIPU3HAKOB €AMHUIILI HAOAIOAEHUS, PEeTHCTPUPYEMEIX B IIpOllecce IIpo-
BEASHUS CTaTUCTUYECKOTO HAaOAIOAEHUS. B mpakTuuyecKoM BhIpaskeHU !
ITporpamMMa HaOAIOAEHUS IIPEACTABASIET ITepeueHb Hanboaee 3HaUMMBIX
B IPAKTUYECKOM U TEOPEeTUYECKOM acCIleKTe BOIIPOCOB, Ha KOTOPHIE
AOMNSKHEI OBITH IIOAYYEHBI OTBETEI OT Ka’KAOU eAMHUITHI HaOAIOASHUS.

PazpaboTka mporpaMMbl HAOAIOAEHUS SIBASIETCSI OAHOM M3 CaMBIX
Ba’KHBIX TEOPETUYECKHUX U MMPAKTUYECKUX ITPOOAEM CTaTHUCTUYECKOTO
HaOAIOAESHUS, TIPEATIOAATAIONTUX 3HAHNE SKOHOMUYECKHUX, COITUAABHBIX
U CTAaTUCTUYECKUX OCHOB U CIIeIIU(pUKY U3ydaeMbIX IBA€HUN U IIPOllec-
coB. OT KauecTBa pa3pabOTKU IPOrPaMMBl 3aBUCIT PE3YABTATHL CTATH-
CTUYECKOTO HAOAIOAEHUS U CTaTUCTUYECKOTO MCCAEAOBAHUS B IIEAOM,
ero IeHHOCTh AASI PelIeHUsT COITUaAbHO-dKOHOMUUYECKUX 3apay, IIpU-



TOAHOCTB AASI BEIDAOOTKM KOHKPETHBIX ITPOHM3BOACTBEHHBIX U yIIPaB-
AEHUYECKUX IIPEAAOKEHUH.

I[IporpaMmMa CTaTUCTHYECKOTO HAOAIOAEHUS AOAKHA CTPOUTHCS
C Y4ETOM CAEAYIOIIUX TpeOOBaHUM, IPEABIBASIEMBIX K ee pa3paboTKe:

IporpaMMa AOAKHA COAEep’XaTh CyllleCTBeHHBbIe IIPU3HAKY, HeIlo-

CPeACTBEHHO XapaKTepuaylolljie N3ydaeMoe COIIMaAbHO-3KOHOMU-

YyecKoe SIBAeHHe, IIPOIecC, UX TUIl, OCHOBHLIE YepTHI, crelrucuye-

CKHe OCOOEHHOCTHU M CBOMCTBA, KOTOPhIe OYAYT UCIIOAB30BAHEI IIPU

pa3paboTKe MaTepUarOB CTaTUCTHYECKOTO HabAtopeHus. [Iporpam-

Ma HaOAIOAEHUS He AOAKHA BKAIOYATH BTOPOCTEIEHHBbIE UAU KOC-

BEHHBIE BOIIPOCH], TaK KakK B MHOTOOOpa3nu MarO3HAUMMOM uHop-

MalliM MO>KET MOTePSITHCS TAABHOE U CYIIeCTBEHHOE B M3y4aeMoM

SIBA@HUU UAU ITPOIECCE;

ITporpaMMa HabAIOAEHUST AOAJKHA BKAIOUATH TOABKO Te ITPU3HAKU,

KOTOPHIE SIBASIIOTCSI OTAMYUTEABHBIMU AASI BCEX €AWHUI] U3y4aeMon

COBOKYITHOCTH;

OT KauecTBa IIPOTrpaMMBbl 3aBUCAT IIOAHOTA U AOCTOBEPHOCTE CBEAE-

HUMH, IIOAYYaeMBIX B XOA€ CTaTUCTUYeCKOro HabatopeHuUsd. [Tpu sTom

HeOOXOAMMO YYUTHIBATH U KOHTPOAUPOBATH KOAMYECTBO BOIIPOCOB

nporpaMMbl. ECAM OTCYTCTBYIOT YBEPEHHOCTE U IIPEAIIOCHIAKH B II0-

Ay4EeHUU ITOAHBIX ¥ AOCTOBEPHBIX AQHHBIX IIO IIMPOKOM IIporpamMMme,

TO Ay4Ille OTPAHUUUTE 00BEeM COOUPAEMBIX CBEACHUN, YTOOBI ITOAY-

YUTH HEOOABIIION, HO AOCTOBEPHBIN CTATUCTUYECKUN MaTepUaA;

BOIIPOCHI IPOTPaMMbI HAOAIOAEHUS AOAJKHEI OBITH CHOPMYAUPOBA-

HBI YE€TKO, KPAaTKO U SICHO, 6e3 AOIYIIeHUsI ABYCMBICAEHHOCTU UX

TOAKOBAHUS;

ITporpaMMa HaOAIOAEHUST AOAKHA COAEPIKATh TOABKO T€ BOIIPOCHI,

Ha KOTOpPBIE€ PeaAbHO MOJKHO ITOAYYUTH OOBEKTUBHEIE U AOCTATOUYHO

TOYHBIE OTBETHI;

B IIPOrpaMMy HabAIOAEHUS 1leAeCO0Opa3HO BKAIOYATE BOIIPOCHI KOH-

TPOABHOT'O XapaKTepa, YTOOBI OTBETHI Ha OAHU U3 HUX MOTAM UCITOAB-

30BaThCSA AASI KOHTPOASI OTBETOB Ha Apyrre. Hanmpumep, AAs BBISICHE-

HUSA BpeMeHU paboThl CTPOUTEABHOM (pUPMBI Ha PHIHKE B UCCAEAO-

BAQHUU MOYKET OBITh IOCTABAEHO ABa BOIIPOCA: O AQTe CO3AAHUS Pup-

MBI ¥ O YUCAE AeT PAaOOTHI (DUPMEL;

BOIIPOCHI B ITpOrpaMMe HabAIOACHUS AOAKHEL OBITh U3AOKEHEL B AO-

TUYECKOM ITOCAEAOBATEABHOCTH, @ HE B XaOTUUYHOM ITOPSIAKE.

AAst IpoBepAeHUsT HAOAIOAEHUS B Ka)KAOM KOHKPETHOM CAydae pas-
pabaTeIBaeTCst HHCTPYMEHTapUH CTaTUCTUYECKOrO HAaOAIOAEHUS, KOTO-
PBIM BKAIOYAET B ce6s1 GOPMYASIP U MHCTPYKIIUIO.

dDopmyrsp cmamucmuieckoro HA6AIgeHUus1 — 3TO CIelNaAbHBIN
AOKYMEHT, B KOTOPOM PETrUCTPUPYIOTCS OTBETHI Ha BOIIPOCHI IIPOrpaMm-



MBI HaOAropeHUs. OH IpeACTaBAsieT cOO0M pasrpadAeHHBIN AUCT OyMa-
TY, B KOTOPOM COAEP’KUTCS IIepeYeHb BOIIPOCOB IIPOTPaMMBbI, CBOOOA-
HBIE MeCTa AAS 3aIIMCU OTBETOB (C YKa3aHueM HHN@POB U KOAOB) Ha HUX.
OopMyAsip HAOAIOAEHHUSI COCTOUT M3 ABYX YacTeM: TUTYABHOM U appec-
HoMi. TumyAbHas yacmse opmyasspa HaOAIOAEHUST BKAIOYAET HauMe-
HOBaHHE CTAaTUCTHUYECKOTO HAOAIOASHUSI U OpraHa, ero IMPOBOASIIEro,
a Tak>Ke AQTy U HaUMeHOBaHUeE OPraHa, YTBEPAUBIIIETO AQHHBIN (DOPMY-
AsIp. AgpecHas yacmb (QOPMYyASIpA COAEPIKUT 3allMCh TOYHOT'O aapeca
€AMHUITBI UAW COBOKYIIHOCTHM €AWHUI] HaOAIOAEHUS, WX COIOAYMHEH-
HOCTB, THOTAQ@ — CPOKH U MECTO PACCBHIAKU 3aIIONHEHHBIX (DOPMYASPOB.

B 3aBUCMMOCTH OT KOHKPETHOTO COAEP’KaHUS U CIeITU(pUIeCKUX
0CODEHHOCTEHN IIPOBOAMMOTO CTAaTUCTHYECKOTO HAOAIOAEHUS (POpPMyASp
HaOATOAEHUS MOJKET UMETh Pa3ANYHEIe (POPMBI BEIPa)KEHUS M HAUMEHO-
BaHUA: OAQHK, ITEPEMMUCHOM AWCT, OIIPOCHBIN AMICT, (POpMa OTYETHOCTH,
aHKeTa M T.A. B craTucTmke pa3AmMYaroT ABE CHUCTEMBI CTATUCTUYECKO-
ro opMyAsipa: MHAUBUAYAABHYIO ((POPMyASIp-KapTOuKa) M CIKHCOYHYIO
(dbopmyasip-crinicok). HuguBugyaabHblil (opmyasap (popmyasp-Kap-
mouka) — 3T0 POPMYASIP, IpeAHa3HaUeHHBIN AN PEeTUCTpaliii B HEM
OTBETOB Ha BOIIPOCHI IIPOTPaMMbI HAOATOAEHMS TOABKO 00 OAHOM EANHUITE
HabAropeHUA. Cnuco4nblil Popmyasp (popMyAsp-CnUCOK) — 3TO POp-
MYASIDP, IpeAHa3HAUEeHHBIM AASI PETUCTPAlluU B HEM OTBETOB Ha BOIIPOCHI
IIporpaMMbl HAOAIOAEHUS O HECKOABKUX eAMHUIax HabAtopeHus. [Ipu-
MepOM CIIMCOYHOM CHUCTEMBI (DOPMYASIDOB CAY’KAT ITePEeNNCHBIE AUCTHI
MIepenucy HaCeAeHUsI CTPAHbBI, Ka’KABIM M3 KOTOPBIX ITpPeAHa3HAvYaeTCs
AAST DETUCTPALIMH HECKOABKUX AUIL U XapaKTEPU3YIOIINX UX IIPU3HAKOB.

Anst obecrieueHUsT eAMHOOOPA3HOTO TOAKOBAHUSI BOIIPOCOB IIPO-
rpaMMBbI HAOATOAEHUS U OOAETYeHUS UX IIOHUMAHUS B CTaTUCTUYECKUX
opMyAIpax MOKeT OBITb AQH CTATUCTUYECKUH [TOACKA3, KOTOPHIM BEI-
pakaeTrcsi AMOO B MEPEeYNCAeHUN BO3MOJKHBIX OTBETOB Ha BOIIPOCHI,
Au60 B YKa3aHUM METOAMKHU MAM CIIOCO0a pacueTa TOTO UAM WHOTO II0-
Kazarensd. CmamucmuiecKuili N0gcKa3 — 3TO IepedeHb BO3MOXKHEIX
OTBETOB Ha IIOCTABAEHHHIN Bompoc. Hampumep, mpu oOcaepoBaHUU
CTPOUTEABHBIX KOMIIAHUM TOpPoAa IIOCAE BOIIPOCA O BEAMYUHE peHTa-
OeABHOCTH B CKOOKaxX HEOOXOAMMO YKa3aTh METOAVKY pacueTa peHTa-
OeABHOCTH KaK OTHOIIIEHUE ITPUOKIAY K Ce0eCTOUMOCTH PaboT. [ToAHBIM
Ha3bIBAETCSI CTATUCTUYECKUH IMOACKA3, COAESPIKAIITUHN MCUePIIBIBAIOIIUH
IIepedyeHb OTBETOB Ha IIOCTABAEHHBIM B CTATUCTUYECKOM (DOPMYyAsipe
Bompoc. IToAHBIN ITOACKA3 IIPEeAIoAaraeT BHIOOD 3alOAHSIOIINM op-
MYASIp TOABKO OAHOTO U3 IIepeYNCAEHHBIX OTBETOB Ha Bomnpoc. Hemoa-
HBIM HaA3BIBAETCSI CTAaTUCTUUYECKUU IMOACKA3, COAEP KAIIUN HEKOTOPEIe
(HO He Bce) U3 BO3MOJKHBIX OTBETOB HA ITOCTABACHHBIM B CTATHUCTUYE-
CKOM (hbopMyAsipe BOIIPOC.



C 1meaAbto obecmedyeHusi 60ree TTOAHOTO W IIPABUABHOTO ITpPOIecca
OpraHM3aluyd 1 IIPOBEACHUs HAOAIOACHHS K IIpOrpaMMe CTaTUCTUYe-
CKOro HAOAIOAEHUSI COCTaBASIETCSI MOAPOOHast MHCTpyKnus. Cmamu-
CMuYecKast UHCMPYKUUsL — 3TO AOKYMEHT, Pa3bsICHSIOUINH BOIIPOCHI
ITPOTrPaMMBI CTaTUCTUYECKOTO HaOAIOASHUS, TTOPSIAOK 3alIOAHEeHUsI CTa-
THUCTUYECKOT0 (DOPMYASIPA ¥ YaCTUYHO ITAA@HOBO-OPTaHU3aIlMOHHEIE BO-
IIPOCHL. B MHCTPYKIIMY OTPa’kalOTCS IEAW U 3aAQ4M HAOAIOAEHUS, CBe-
AeHUsT 06 OOBEKTe M eAMHUIIaX HAaOAIOASHUSI, O BpeMeHU M CPOKax IpPo-
BeAESHUS HaOAOAeHUS, 06 0(pOPMAEHHUY PE3YABTATOB U CPDOKOB UX ITPEA-
CTaBAEHUSI B COOTBETCTBYIOIIVE OPraHU3aluy. B MHCTPYKIIMHU, Tak Ke
Kak U B QopMyAsIpe HabAIOAeHUST, HO B G0Aee Pa3BEepHYTOM BHAE, MOTYT
OBITh MPEACTABAEHBI TOAKOBAHUE TOTO UAW MHOTO BOIIPOCA ITPOTPAMMEBI,
[IpUMEePHEIE OTBETH! Ha BOIIPOCH, TUIIUYHEIE CAYYau 3alIOAHEHUS op-
MYASIPOB U T.A. VHCTPYKLIMS CTaTHCTUYECKOIO HAOAIOASHUS AOAKHA
OBITH COCTaBA€HA KPATKO, IIPOCTO U SICHO.

B measx yCIeHou IOATOTOBKY U IIPOBEAECHUSA CTATUCTUYECKOI'O Ha-
6AIOA€HI/IH BA’>XHO PEIIUTHb HE TOABKO IIPOI'PAMMHO-METOAOAOTNYECKHUE,
HO ¥ OpPraHU3aIMOHHEIE BOIIPOCHI, AAST PEaAU3alliui KOTOPHIX pa3pabda-
ThIBAETCA OpI‘aHHBaHHOHHLIfI ITAAH CTATUCTHUYECKOI'O Ha6AIOAeHI/IfI.

Opranu3auyuoHHbBLl NAGH CMAMUCIMUYECKOro HAOANgEeHUust —
3TO OCHOBHOM AOKYMEHT, B KOTOPOM M3AATaeTCsI ITOPSIAOK IIOATOTOBKH,
OpTaHU3aAIluU U ITPOBEASHUSI CTaTUCTUUYECKOTO HaOAIOAeHUs, PUKCH-
pyeTcsl IepeyeHb MepONPUATHM, HEOOXOAUMBIX AASI YCIEUIHOIO IIPO-
BeAeHHs pabOTHI 10 COOPY AQHHBIX, C YKa3aHUeM KOHKPETHBIX CPDOKOB
IIpOBeAEHUsI HaMeUeHHBIX MepOHpI/IﬂTI/IfI. B OPraHU3allMOHHOM IIAGAHEe
CTATUCTHUYECKOTO HAOATOASHUS YKA3bIBAIOTCS OOBEKT HAOAIOAEHUS (€TO
OIICAHUeE, OIPEAEAEHNE, OTAMUNTEAbHBIE IIPU3HAKU), IeAU U 3apauu
HaOAIOAEHMS, OpraHbl HaOAIOAEHUSI, MECTO, BpeMs U CPOKU HabAIoAe-
HUs, KPYT AUI], OTBEYAIOLINX 3a IPOBeAeHNe HaOAIOAEHYS, IIOATOTOBU-
TeAbHBIe PAabOTHI K IIPOBEACHUIO HAOAIOAEHUS, B TOM YHCAE TTOPSIAOK
KOMIIAEKTOBAHUSI U OOy4eHHUsT KaAPOBOTO COCTaBa, HEOOXOAUMOIO AAST
IIpOBeAeHUsT HaOAIOAEHUS, CPOKU U MHOPSIAOK IIpueMa, opopMAeHUS
U CAQUM MAaTEPHUAAOB HAOAIOAEHUS, TIOPSIAOK ITIOAYUEHUS U IPEACTABAE-
HUSI IPOMEKYTOYHBLIX ¥ OKOHYATEABHBIX UTOTOB HabAropAeHUs. Moryr
OBITH U ADYTHE IIPAKTHYEeCKHEe BOIIPOCHI.

O06si3aTeABPHBIM SA€MEHTOM OPraHU3aIMOHHOrO IMAaHA CTAaTUCTUYe-
CKOT'O HAOAIOAEHUS SIBASIETCS YKa3aHue opraHa HaOatopeHusi. Opran



HaOAIOgeHUs1 — 3TO OPTaHU3aIlus, YIPeKAeHUEe AU UX IIOAPa3Aene-
HUe€, OCYIIEeCTBASIONINE IIOATOTOBKY, IIPOBEACHHE CTaTUCTUIECKOTO Ha-
OAIOAEHUS U HeCylNe OTBETCTBEHHOCTD 3a 3Ty paboTy. AOAKHEBI OBITH
YETKO OIIPeAEAEHEBI 005I3aHHOCTH Ka>kKAOTO OpTaHa C YeTKUM YKa3aHueM
cdeprl ero AeITeAbHOCTH, [IPaB U Kpyra 00s13aHHOCTEH, 3a KOTOPhIe OH
HeCeT OTBETCTBEHHOCTD, @ TAK)KEe MMOPSIAOK B3aMOOTHOIIIEHUM OPraHOB
HaOAIOAEHUST MeKAY coO0. [1pu mpoBepAeHUN CTaTUCTUYECKUX HaOATO-
AEHUH B MaciTabe CTpaHBI OPraHOM HaOAIOAEHUS BBICTYIIaeT [ocyaap-
CTBEHHBIN KOMUTET 10 craTuctuke PO u ero mecTtHvie opranbl. Opra-
HaMH, TPOBOASIIIIUMHU NOKAABHBIE CTATUCTHYECKUE HAOAIOASHYS, MOTYT
BBICTYIIaTh MUHUCTEPCTBA, BEAOMCTBA, Pa3AWYHBLIE OPraHU3aIMOHHO-
IIPaBOBEIE CTPYKTYPHIL U T. A.

[Tpu TOATOTOBKE CTAaTUCTUYECKOTO HAOAIOASHUS C IIeABIO obecrede-
HUS TOAHOTHI OXBaTa 00 beKTa HaOAIOAEHUS U AOCTOBEPHOCTH cobupae-
MBIX CBEA€HUM B OPraHU3aIJMOHHOM IIAAHE YeTKO YCTaHaBAUBAETCS Me-
CcTo HabAroAeHUS. Mecmo cmamucmu4ecKoro HabAogeHuss — 3TO Me-
CTO, TAE HeIIOCPEACTBEHHO ITPOU3BOAUTCS PErucTpaIius HabOAIOAAEeMBIX
(haKTOB 1 3aIIOAHEHME CTATUCTHYECKUX (POPMYAsIpOB. MecTo HabArOAE-
HUSI HEPEAKO COBIIAAQET C MECTOHAXOKASHUEM eAVHUITEI HAOAIOASHUS.
Hanpumep, cratTucTmyeckasi OTYETHOCTD O AEITEABHOCTU CTPOUTEABHOM
dUpPMBI, KOMMEpPUYECKOTO OaHKa, CTPaXOBOW KOMITAHUM COCTaBASIETCS
10 MECTy UX HaXOXAeHUs. Boaee CAOKeH BOIIpOC 0 MecTe HaOAIOAEHUST
IIPY IPOBEAECHUH CIIEIIMaAbHO OPraHN30BaHHOTO HAOAIOAEHUS, B CAyYae
€CAUM EAMHUIIBI HAaOAIOASHUST OOCAEAYEeMOro OOBEKTa MEHSIOT UAU MO-
I'yT U3MEHUTh MeCTO CBoero npebriBaHus. Hanpumep, npu nposeapeHUN
[IepeliCU HaCeAeHUsl CTPaHbl 3aUKCUPOBAHO, YTO OHO YUMUTHIBAETCS
CTPOTO 10 MECTy JKUTEABCTBQ, a He I10 MeCTy PabOThI UAU CAYKOHI.

BaskHOe MecTO B COCTaBAGHMU OPTraHU3AIMOHHOTrO IAAHA 3aHUMa-
€T YyCTAHOBAEHUE BPEMEHH, K KOTOPOMY OTHOCSITCSI PETUCTPUPYEMEBIe
B XOA€ CTATUCTHMYECKOro HaOAIOAEHUSI CBepeHUsl. Bpems nabaroge-
HUS1 — 3TO BPEMsI, I10 COCTOSTHUIO Ha KOTOPOE UAM 3@ KOTOPO€e PEeTrUCTpu-
PYIOTCS CBEAEHUSI B IIpollecce CTATUCTUYECKOro HabaropeHUs. AeAao
B TOM, UYTO OOBEKT CTaTUCTUUYECKOTO HAaOAIOAEHUSI, eT0 00BbeM U COCTaB
U3MEHSIOTCSI BO BpeMeHHU. B 3aBUCUMOCTH OT XapakTepa 00beKTa U ero
cenuUKY, a TaKKe CYLIHOCTU IOKa3aTeAel, ONMCHIBAIOIMIUX AQHHBIN
OO'BEKT, CBEAEHUSI MOTYT PETUCTPUPOBATHCS II0 COCTOSIHHUIO Ha OIIpeAe-
AEHHYIO AQTy (Ha HayaAO UAM KOHeIl TOAQ, HA KOHKPETHOE YHCAO) UAU
3a OIIPEAEAEHHBIN IPOMEsKyTOK BpeMeHHU (MecCsIl, KBapTaA, F'oA U T. A.).

Tak, Hanpumep, AQHHBIE O IIPOU3BOACTBE IIPOAYKLMH, O MaTepH-
AABHBIX PeCcypcax IMIPEANPUSTUS PEruCTPUPYIOTCS 3@ OIIPeAeAeHHBIN
IIepUOoA BPEMEHH, a YMCAEHHOCTb HAaCEeAEHUSI CTPaHbl, KypC HWHOCTPaH-
HOU BaAIOTHI (DUKCUPYIOTCS Ha OIIPEAEACHHYIO AaTy. VIHBIMH CAOBaMu,



IIpY OPTaHU3ALUU CTATUCTUIECKOTO HaOATOAEHUS AOAJKEH OBITH PEIlleH
BOIIPOC O BPEMEHU ITPOU3BOACTBA HAOAIOAEHUS, KOTOPHIM BKAIOUAET
B cebs1 YCTAHOBAEHHE CPOKa (IIepHopd) HAOAIOAEHUS, @ B HEKOTOPHIX
CAyYassX ¥ MOMEHTa BPEMeHU, Ha KOTOPHIU AOAJKHBI YUYUTHIBATHCS EAU-
HUILI HAOAIOAEHUST U IIPU3HAKY, UX XapaKTepU3yIoIIue, T.e. YCTaHOB-
A€H KpUTUYECKUN MOMEHT HaOAIOAEHUS.

Cpok (nepuog) HabAwgeHUs1 — 3TO BPeMs], B T€UYEHHE KOTOPOTO
IIPOU3BOAUTCS 3AIOAHEHUE CTATUCTHYECKUX (POPMYASIDOB, T.€. OCY-
LIIECTBASIETCSI PETUCTPAIIUST €AVMHUI] HAOAIOASHUS II0 YCTAHOBAEHHOM
IIporpamMme.

CpoK HaOAIOAEHUS OIIPEAEASIETCS PSIAOM DaKTOPOB. B mepByto oue-
peAb OH 3aBUCHUT OT CHEIM(MUKU U 0COOEHHOCTeN 0OBeKTa HabAIOAe-
Hus. Tak, ueM KpynHee 0O beKT HAOAIOAEHUS, TeM, IIPU IPOYNX PABHBIX
yCAOBUSX, TpeOyeTcsi OOAblIle BpeMeHHU AASI IIPOBEAEHHUSI CTAaTHCTHYe-
cKkoro HabaropeHUsT Hap, HUM. CpOK AUKTYeTCSI TaKKe IIPOrpaMMoOM Ha-
OATOAEHUS, ee 0O BEMOM U CAOSKHOCTBIO ITPU3HAKOB, ITIOAAEIKAIIUX PEru-
crpanuu. boaee pa3BepHyTas, AeTAAM3UPOBAHHAS IIPOrPAMMa, COAEP-
>KalIrasi CAOJKHEBIE BOIIPOCH], TpeOyeT GOABIIIE BDEMEHU AAST IPOBEAESHUS
HabaropeHUMsd. HakoHell, Ha CPOKU BAMSET HaAWYMeE KaApPOB, KOTOPHIE
MOTYT OBITh IPUBACUYEHBI K IPOBEACHUIO HAOAIOASHUS, CTeIIeHb UX KBa-
AM(pUKAIIMU U YUCAEHHOCTh. AOCTAaTOYHOE YHUCAO BBICOKOKBAAUUIIU-
POBAHHBIX PAOOTHUKOB CIIOCOOCTBYET COKpPAIIleHUIO CPOKOB IIPOBEAE-
HUS HaOAIOACHUS.

Cpoxk HabOAIOAEHUS, KaK IIPAaBUAO, IIPEATIOAATAET YKa3aHMe AATH Ha-
Yana U 3aBepIIeHUsT CTAaTUCTUUYECKOTO HabaropaeHus. Hampumep, cpok
IIPOBEAEHUsST 0OCAEAOBAHUS CTPAXOBBIX KOMIIAHUM B OAHOM U3 PEruo-
HOB PO® cocraBua 30 aueit — ¢ 01.01.2012 1. 1o 30.01.2012 1. DT0 1 6GBIAO
BpeMsI, B TeUEHHE KOTOPOTI'O OHO ITIPOBOAUAOCH.

Kpumuueckuit MOMERIM cmMamucmu4eckoro HabAgeHus:s — 3TO
MOMEHT BpeMeHU (KOHKPETHHBIHN TOA, A€HBb U Yac), IT0 COCTOSTHUIO Ha KO-
TOPHIY TPOU3BOAUTCSI PErUCTpallus COOMPAeMBIX CBEACHUHN B IIpoliec-
Ce CTaTUCTUYeCKOro HabAtopaeHUs. B KauecTBe KPUTHUECKOTO MOMEHTa
BpeMeHU 00br9HO BEIOMpatoT 00.00 yacOB — IMOAHOYB, T.€. MOMEHT IIe-
pexoAa OT OAHUX CYTOK K APDYTUM. Bce cBepAeHUSI He3aBUCUMO OT BpeMe-
HU PEerucTpaluu AONKHBI (PUKCUPOBATHCS TAKUMM, KAKUMU OHU OBIAU
B KPUTHYECKUN MOMEHT. Bce naMeHeHMs, KOTOPhIE IIPOUCXOAST C eAU-
HUIIAaMU HaOAIOAEHUS ITIOCAEe KPUTUUYECKOTO MOMEeHTa BpeMeHHU, BO BHU-
MaHHe He IIPUHUMAIOTCS. Tak, HaIpuMep, IIpPHU IPOBEASHUU OIIPOCca
CTYAEHTOB By3a O KaueCTBe IIPEeIIOAABAHUS AUCHIUIANHBL « CTaTUCTUKA»
B pekuMe on-line B KaueCcTBe KPUTUYECKOTO MOMEHTAa OBIAM BHIOpaHbI
00.00 gacoB c 20 Ha 21 auBapst 2012 r. u Bce aHKETHI, OTIPAaBACHHBIE
crypenTamu rmocae 00.00 vacos 21.01.2012 1., Anst 06pabOTKM M @aHaAM3a



He IPUHUMAANCH, YCTAHOBACHHE KPUTUYECKOTO MOMEHTA HaOAIOASHUS
CIIOCOOCTBYeT OGECIEeYEeHUIO COIIOCTAaBUMOCTU CTATUCTUYECKUX AQH-
HBIX 000 BCeX eAMHUIIaX HAOAIOASHUS.

Ba>xHoM 3apaueli B XOAE MPOBEASHMS CTATUCTUYECKOTO HAOAIOACHUST
SIBASIETCSI TIOAyYEHUE AOCTOBEPHBIX U OOBEKTUBHBIX AGHHBIX O COCTOSI-
HUU oOCcrepyeMBIX OOBEKTOB. B aTHX I1eAsax >KeaaTeAbHO, YTOOBI CPOK
HabArOAEeHUS OBIA He OYeHb YAAQAEH BO BPEMEHH OT KPUTHYECKOTO MO-
MeHTa HabOAroAeHUst. YeM Kopode TaKoM IIepPHuoA, TEM MeEHbIIIe U3MeHe-
HUU IIPOUCXOAUT B 00OBbEKTe HAaOAIOASHUS U TEM IIPOIIle, B CAydae Heob-
XOAMMOCTH, BOCCTAHOBUTH NCTUHHOE COCTOsSIHIE 0OHEeKTa HaOATOASHHS
Ha TOT UAW MHOU MOMEHT BpeMeHHU.

Cy1recTBeHHOE 3HaUEHUE ANST YCIIEITHOTO ITPOBEASHUS CTAaTUCTHYe-
CKOTO HAaOAIOAEHUS MMEeT OIPEeASAeHHre KAaAPOBOIro cocTraBa. YuMCAeH-
HOCTB AUI], IIPOBOASIINX HAaOAIOAEHME, 3aBUCHUT OT 0ObeKTa HabAIOAe-
HUSI, KOAMYECTBa €AMHUI] HAOAIOACHUSI, COCTABASIFOIIINX €ro, OT CPOKa,
IIpOrpaMMBI M CITOCO0a ITPOBEeACHUsT HaOAIOASHUS, OT TePPUTOPHUAAD-
HOTO paCIpeASAeHUs eAUHUI] HaOATOASHUS U T. A. [IOATOTOBKA KaapOB
AAST TIDOBEAEHUST CTaTUCTUYECKOTO HAOAIOAEHUSI BKAIOUAeT oOydeHme
Y WHCTPYKTUPOBAHME KAAPOBOI'O COCTABA C IIEABIO BHIPAOOTKY IIPAKTH-
YEeCKHUX HaBLIKOB IIPDABUABHOT'O 3AIIOAHEHUS CTaTUCTUYECKUX (POPMYASI-
POB.

[TOATOTOBUTEABHBIN 3TAIl OPTaHU3AIUN CTATUCTUYECKOTO HabATOAE-
HUS [IPEATIONATAET IIOATOTOBKY U Pa3MHOKeHUe OAQHKOB, MHCTPYKIIUH,
APYTOM AOKYMEHTAIIMU M PACCBHIAKY MX Ha MecTa. K YMCcAy BasKHEHIINX
IIOATOTOBUTEABHBIX PAOOT II0 MPOBEACHHIO CTAaTUCTUYECKOr0 HaOAIO-
AEHHSI OTHOCHUTCSI €r0 IIPOIaraHAa Yepes CPeACTBa MacCOBOM MHAOP-
MaIlli¥ U AOKAAbHO. YCIIENIHOe ITPOBEAEHNE CTaTUCTUYEeCKOro HaOAIO-
AeHUs1 00eCIIeunBaeTCsT YeTKOU CTPYKTYPOH U pa3pabOTaHHOCTBIO ero
OpraHm3alMOHHOTO IIAAHA.

CraTuctTuyeckoe HaOAIOAEHUE Pa3AMYaeTCs IO OPraHUu3aIMOHHBIM
dopMaM, BUAAM, UCTOUYHUKAM CBEAEHUM U CIIOCcoOaM UX COOMPaHUS.

OpraHusalmoHHble (DOPMBI CTaTUCTUYECKOTO HAaOAIOAEHUST MHOTO-
00pa3HbBl, HO BCE OHU MOTYT OBITH CBEAEHBI K ABYM OCHOBHEIM: OTYET-
HOCTb (IIPEANIPUSITUN, OPTraHU3alul, YIPE)KACHUN Pa3AUYHBIX OpPTaHU-
3aI[MOHHO-IIPABOBLIX (DOPM) U CIIEIIMAABHO OPTaHU30BaHHOE HAaOAIOAL-
HUe ([Iepelucy, eAMHOBPEMEHHEIE yYeThl, OOCAEAOBAHUS CIIAOIIHOTO
U HECIIAOIITHOI'O XapaKTepa).



OmuemHocmp — 3TO OpraHU3aIMOHHAasA PopMa CTaTUCTHYECKOTO
HaOAIOAEHUS, IPU KOTOPOW B YCTAHOBAEHHEBIE CPOKH CBEAECHHUS IIOCTY-
IIAIOT B COOTBETCTBYIOIINE CTATUCTUYECKHUE OPraHBl OT IPEAIPUSTHH,
OpraHu3aIui U YIPEeKASHUN Pa3ANUHBIX OPraHU3alMOHHO-IIPABOBHIX
¢OpPM B BUAE YCTAHOBAEHHBIX B 3aKOHHOM IIOPSIAKE OTYETHBIX AOKyMeH-
TOB (CTATUCTUYECKUX OTYETOB), 3alIOAHEHHBIX Ha OCHOBAHUU AAHHBIX
IIEPBUYHOTO y4YeTa U MOAITMCAHHBIX AMIIaMU, OTBETCTBEHHBIMU 3a IIPEA-
CTaBAEHHE U AOCTOBEPHOCTH COAEPIKAIIUXCS B HUX CBepeHUM. OTuer-
HOCTb SIBASIETCSI BaKHEHIIIer (DOPMOM CTAaTUCTUYECKOTO HAOATOACHUS.
B Hel copeprKaTCs OCHOBHBIE YUETHO-CTaTUCTUUECKHEe AQHHEBIE O COCTO-
STHUM U A€SITeABHOCTH IIPEAIIPUSATHH, OpraHu3aIuil U APyTuX CyObeKTOB
5KOHOMUKHU. Bce popMEI cTaTHCTUYECKON OTYETHOCTU YTBEPIKAQIOT Op-
TraHbI TOCYA@PCTBEHHOM CTAaTUCTHUKU.

OT4eTHOCTb COCTABASIETCSI HA OCHOBE AQHHBIX IIEPBUYHOIO ydeTa
" gBAsieTcst ux obobinenneM. IlepBudHblil yuem — 3TO ITepBOHAYaAAb-
Has, CHUCTeMaTh4ecKas perucrpanus B popMax MepBUYHBIX YUETHBIX
AOKYMEHTOB (PaKTOB, COOBITHM, aKTOB IIPOU3BOACTBEHHO-X035IHCTBEH-
HOM AESITEeABHOCTHU IIPEAIPUSTUM, OPTaHU3allNM Pa3ANYHBIX OpraHu3a-
IIMOHHO-IIPABOBHIX (hOPM, IPOM3BOAUMAS II0 MepEe COBEPIIEHUS.

PazanyaioT oO1IerocypapCTBEHHYIO M BHYTPHUBEAOMCTBEHHYIO OT-
YeTHOCTB. [AaBHAsT 0COOEHHOCTEL 00ULErocygapCmBeHHOU OM4emHo-
cmu COCTOUT B TOM, UTO OHa 00si3aTeAbHa AASI BCEX 0e3 MCKAIOUEHUS
IPEeAIPUATHN, YUPEeKACHUN U OpTaHM3alui Pa3ANYHBIX OpraHu3aliu-
OHHO-IIPABOBBIX POPM U MIPEACTABASIETCS B CBOAHOM BHAE B OpPraHbl I'o-
CyAQPCTBEHHOM CTAaTUCTUKU. BHympuBegomcmBeHHAS om4emHoCmb
AENCTBYeT B IIPeAeAdX OTAEABHOI'O MHUHHCTEPCTBa, BepoMmcTBa. OHa
YCTaHABAUBAETCS AASI IOABEAOMCTBEHHBIX IIPEATIPUSTUMN, OpraHu3alui
U y4pe>KAeHUU Pa3AWYHBIX OPraHM3allMOHHO-IPABOBBIX POPM U HC-
IIOAB3YeTCS AASI CBOUX OII€PATUBHBIX IOTPEOHOCTEN.

DopMBI OTYETHOCTU MOI'YT OBITH TUIIOBBIMU U CIIEITUAaAN3UPOBAHHBI-
mu. Tunopas omuyemHoCmb — 3TO OTUETHOCTD, COAEPIKaIlasi ToKa3aTe-
AH, OAMHAKOBBIE AN BCEX MIPEANPUATUM, OPTAaHU3ALNNU U YYPEKACHUNU
Pa3AMYHBIX OPTaHM3allMOHHO-IIPABOBBHIX (POPM, a TaKXe AAS PA3HBIX
IIPOM3BOACTB U BUAOB AESITEABHOCTHU.

CneuuaAu3upoBaHHAsI OMYe€MHOCMb BBOAUTCS A TPEATTPUSITHMN,
OpraHU3aluN U YIpesKAeHUMN, UMEIOIINX OIIpeAeAeHHBIEe OCOOEHHOCTH.
OHa CcopAep>KUT HapsiAy C OOLIMMU ITOKA3aTeAsIMU, UMEIOIIUMUCS B CO-
OTBETCTBYIOIIEN THUIIOBOM OTYETHOCTH, CIelluduueckue IOKa3aTeAH,
XapaKTepHbIE AAS OIIPEAEAEHHBIX OPraHHU3allMOHHO-IIPABOBLIX (hopM,
BUAOB AESITEeABHOCTH U IIPOU3BOACTBA.

[To meproAMYHOCTU NIPEACTABACHUS CBEACHUM OTYETHOCTDH II0APA3-
AEASIeTCS Ha NEepUOAUYECKYI0 U epAuHOBpeMeHHYIo. Ilepuoguueckas



OmuemHOoCmMb — 3TO OTUYETHOCTE, IPEACTABASIEMAS YePe3 OAMHAKOBEIE
IIPOMEKYTKH BPEMEHU HWAW B TOYHO OIpeAereHHBIe AaThl. Hampumep,
He TI03AHEee 5-TO YMCAA Ka’KAOTO Mecsiia. [lepuoandeckasi OTYETHOCTD
IIOAPA3AEASIeTCSl Ha TeKYIIyIO, IIepUOoA NIPEeACTaBA€HUS KOTOPOU Co-
CTaBAsIET MeHee Topa (KBapTaa, MecsIl, HeAeAs U T.A.), U TOAOBYIO, IIe-
PHOA IIPEACTaBAEHHST KOTOPOM COCTaBAsSIeT KaAeHAAPHEIN roa. Equno-
BpEeMEHHASI 0MYE€MHOCHb — 3TO OTYETHOCTB, IPEACTABASIEMAsI TOABKO
OAMH pa3 AuOO IT0 Mepe HeOOXOAUMOCTH, AMOO0 6e3 OITpeAeAeHHOH! ITe-
puoandHOCTH. UeM GOABIITe BpeMEeHHOM IePUOoA, 38 KOTOPBIM OTYUTHI-
BAEeTCS MPEANIPUSTHE, OPTaHU3aIUs, TEM IITUPe ITporpaMMa OTUETHOCTH.
Tak, e>xeMecsiuHasi OTYETHOCTb COAEPKUT OOAee OTPAHUUYEHHBIN KpPyT
IIOKa3aTeAel, yeM roAOBasl.

ITo ctocoby npepACTaBAEHUS OTUYETHBIX AQHHBIX Pa3ANYAIOT omuem-
HOCMb NOYMOBYIO I CPOUHYIO, TIPEACTABASIEMYIO II0 Teaerpady, Teae-
TauIry, PaKkCy U APyTUMU OBICTPBIMU CIIOCOOAMU.

OTYETHOCTD SIBASIETCSI OAHUM U3 OCHOBHBIX MCTOYHUKOB ITOAYYEHUS
CBEAEHHUM O COIIMAaAbHO-3KOHOMHYECKOM COCTOSTHUU U Pa3BUTHUM CTpa-
HBI B I[EAOM.

CneuuaAbHO OPraHU30BAHHOE CMAMUCMUYECKOe HAOAIOgeHUe —
3TO HaAOAIOAEHUE, OPTaHU3yeMOe C OIPEASAeHHO 3aAAHHOM IeABbIo
Ha OIIPEASAEHHYIO, KaK IIPABUAO, AQTY AASL IIOAYYEHUSI AQHHBIX, KOTO-
pBIe B CUAY TE€X UAU WHBIX IPUYHUH HEe COOUPAIOTCSI TIOCPEACTBOM OTYET-
HOCTY, UAM AASI IPOBEPKYU U YTOYHEHUS AQHHBIX OTYETHOCTH, @ TAKKe
AASI TAYOOKOTO ¥ BCECTOPOHHEr0 aHaAN3a KOHKPETHHIX COIIMAaAbHO-3KO-
HOMMYECKUX SIBA€HUU U IIPOIleccoB. [ [ppyMepoM TakoM opraHu3auoH-
HOM (POPMBI CTATUCTUYECKOTO HADAIOACHUS SIBASIOTCS IIepenncy Hace-
AeHUs, OI0AKeTHBIE 0OCAEAOBAHUS AOMAITHUX XO3IWUCTB, UHBEHTAPU-
3alUH1 1 II€PEOI[eHKU OCHOBHBIX (DOHAOB B 9KOHOMUKE CTPAHEI B IIEAOM,
COIIMOAOTUYECKHEe OOCAEAOBAHUS U T. A.

B 3aBUCUMOCTH OT CTENIeHU OXBAaTa HAOAIOAEHUEM eAUHUI] U3y4aeMOo-
ro oO'beKTa CTAaTUCTUUYECKOe HAOAIOAEHHME ITOAPA3AEASIETCS Ha CIIAOII-
HOe 1 HecnAoITHoe. CnAowHOe cmamucmuieckoe HabAlgeHue — 3TO
HabAIOAEHME, IPU KOTOPOM OOCAEAOBAHUIO ITOABEPraloTCs Bce 6e3 mc-
KAIOUEHHUST eAUHUIIBEI N3y4aeMOM COBOKYITHOCTH SIBA€HUH U IIPOIIECCOB.
TUIUYHBIM IPUMEPOM CIIAOIIHOTO HAOAIOACHUS SIBASIFOTCSI TI€PEelucHU
HaceAeHUs, IpU IPOBEASHUY KOTOPBIX PETUCTPAIIUU 10 OCHOBHOM IIPO-
rpaMMe IIoAAEKaT BCe 6e3 NCKAIOUeHUS JKUTeAU CTpaHbl. K craomiHo-
My HaOAIOAEHUIO OTHOCUTCS TaKKe TeKyIIast OTYETHOCTD IIPEAIIPUSITUN
U OpraHu3aIuiy, KOTopas OXBaThIBAET BCE IIOAOTUYETHEIE OOBEKTHI pas-
AMYHBIX OPTaHU3allMOHHO-TIPABOBBIX (DOPM, U T. A.

Hecnaouinoe cmamucmuieckoe HaAOAIOgeHUe TIPEAIIOAATAET, YTO
00CAEAOBAHUIO IOABEPTAIOTCS HE BCE EAUHUIIBI U3y4aeMOM COBOKYITHO-



CTH, @ TOABKO YaCTh U3 HUX. [Ip1 TPOBEACHUN HECIIAOIITHOTO HabAIOAE-
HUS 3apaHee OIpeAeAsieTcs PAKT ero POBEASHUS, ITPUHITUIT ¥ METOABI
oTOOpa 1 (hOPMUPOBAHUS YACTHU COBOKYITHOCTH, KOTOPasi OyAET IIOABED-
rHyTa HabAroAeHUIo. [IppMepoM HECIIAOITHOTO HaOAIOASHUS SIBASIETCS
perucTpanus 1eH Ha OTAEAbHBbIE BUABI TOBAPOB AAUTEABHOTO MTOAB30-
BaHus. B mpakTUKe CTaTUCTUYECKOTO UCCAEAOBAHUS ITPUMEHSIeTCs He-
CKOABKO BUAOB HECIIAOIITHOTO HaOAIOAEHUS: BLIOOPOYHOE, MOHOTpadu-
YyecKoe, MeTOA OCHOBHOTO MacCCHBA.

Bpi6opouHoe HaOAIOgEeHUE — 3TO BUA HECIIAOIITHOTO HAOATOAEHUS,
OCHOBAQHHBIN Ha IPUHIUIIE CAYYalHOTO OTOOPa TeX eANHUI] COBOKYIIHO-
CTH, KOTOPBIE AOAJKHEI OBITH TIOABEPIHYTHI CTATUCTUYECKOMY HaOAIOAE-
Huto. [IpaBUABbHAS OpraHu3alius U IPOBeAeHNe BEIOOPOYHOTO HaOATO-
AEHUS TO3BOASIIOT IIOAYYUTH AOCTATOYHO AOCTOBEPHBIE CTATUCTUYECKHE
AQHHBIE AT XapaKTEePUCTUKU U3y4aeMON COBOKYITHOCTU B IIEAOM.

Momnorpaguueckoe HabAlOgeHuUe — 3TO BUA HECIIAOIIHOTO HaOATO-
AEHUS, ITPEATIOAATAIONINY U3yYeHNe U OITMCaHNe OTAEABHBIX, XapaKTep-
HBIX B KAKOM-AMOO0 OTHOIIEHUH, EAMHUI] COBOKYITHOCTH C I[EABIO XapaK-
TEPUCTUKU BCEH COBOKYIIHOCTU COITMAABHO-3KOHOMHYECKUX SIBACHUU
¥ IPOIIECCOB B MeAoM. [ [pakTuueckoe mpuMeHeHre MOHOTPa(puIeCcKoTo
HAOAIOAEHHS CTABUT 3aAa4Uy BBISIBACHUSI PEAABHO CYIIEeCTBYIOIIUX UAU
HaMeYaloluXCs TEHASHITUN U 3aKOHOMEPHOCTEH B Pa3BUTHUH COITHAAb-
HO-3KOHOMUYECKUX SBACHUH U ITPOIIECCOB C IIEABIO OITPEAEASHYs pesep-
BOB UX COCTOSIHUSI Y Pa3BUTHSL, U3YUEHUS OIIBITA OTAEABHBIX IIPEATIPUSI-
THUH ¥ OPTaHU3allui Pa3AUYHBIX OPTraHN3allMOHHO-ITPABOBEIX (POPM.

Memog 0CHOBHOro MaccuBa — 3TO BUA HECIIAOLITHOTO HAOATOAEHUS,
IIPU KOTOPOM 0OCAEAOBAHUIO IOABEPraloTCsI Hanboaee CyIleCTBEeHHBIE,
KpyIIHbIE €AMHUIIBI N3y4aeMOM COBOKYIIHOCTH, TAe 0ObeM U3ydaeMoro
IIpU3HaKa COCTaBASIeT HAUOOABIINY, IPeOOAAAQIOLINM YASABHBIN BecC.
EAMHUIIEL COBOKYIIHOCTH, OOAQAQIOINe HEe3HAUUTEABHON BEAWYNHOU
M3y4yaeMoTo IIPU3HaKa, 0OCAEAOBAHUIO He IIOABEPraloTCsa. AQHHBIN BUA,
HaOAIOAEHUS ITPUMEHSIETCS, HAalIpUMeP, IIPU PETUCTPAIINY ITeH Ha PhIH-
KaX IIPOAOBOABCTBEHHBIX U HEITPOAOBOABCTBEHHBIX TOBAPOB TOPOAA.

B 3aBucuMocTH OT BpeMeHHOTO (DaKTopa, T. €. IO YaCTOTE pPerucrpa-
MY CBeAeHUH, HabAIOAeHYEe OBIBAeT TeKylllee U IIpepeiBHOE. Tekyuiee
HabAlOgeHUe OCYIIEeCTBASIETCSI CUCTEMaTUYeCKY, ITyTeM HellpepPLIBHON
perucrpanmnu (pakToB 10 Mepe UX BO3HUKHOBEHUS. [ [ppMepoM TekyIie-
ro HaOAIOAEHUST SIBASIETCS PETUCTPALUS aKTOB IPa*kAaHCKOTO COCTOSI-
Hus. IlpeppiBHOe HabAlOgeHUe O3HAYAET, YTO perucrpanus (PakToB
IIPOU3BOAUTCS PETyASIPHO, Yepe3 OlpeAeAeHHbBIe IPOMEKYTKH BpeMe-
HU UAU 10 Mepe HeOOXOAUMOCTH.

PazamuaroT nmepruopndeckoe U eANHOBPEMEeHHOe IIpephIBHOE CTATH-
ctuueckoe HabaropeHue. Ilepuoguueckum HabAlOgeHUEM Ha3bIBAIOT



HaOAIOAEHUE, KOTOPOE IIPOBOAUTCSI PETYASIPDHO, Yepes3 OIPeAEAEHHEIE,
paBHEIE IPOMEXKYTKH BpeMeHH. [[puMepoM MOTYT CAYKUTH II€PEncu
HaCeAeHUs], KOTOpbIe MPOBOAATCS KaXkAabie 10 aet. EQuHOBpeMeHHOe
HabAIOgeHUe TTPOBOAUTCS IO Mepe HeoOXOANMOCTH, BPEMS OT BpeMe-
HU, 63 COOAIOAEHUSI CTPOTOU ITEPHUOANYHOCTHU UAY BOODIIIE TTPOBOAUTCS
OAUWH pa3s 1 OOABIIIe HUKOTAA He MOBTOPsieTcs. [[puyMepoM AQHHOTO BUAA
HaOAIOAEHUS SIBASIETCSI YUET TOBAPHBIX OCTATKOB U ACHEKHOU HaAWY-
HOCTHU Ha MOMEHT AeHEXHOU peOopMHI.

B 3aBHCHMOCTH OT UCTOYHUKOB COOHMPAEMBIX CBEACHUN PA3AUYAIOT
HaOAIOAEHUE HENOCPEACTBEHHOE, AOKYMeHTarbHoe u omnpoc. VHbIMu
CAOBaMH, CBEAEHUS B XOAE CTATUCTHYECKOTO HaOAIOAEHUS MOT'YT OBLITh
IIOAYYEHBI AMOO HEIIOCPEACTBEHHO OT pabOTHHMKA Ha MecTe HabArope-
HUS, AM0O0 B BUAE COOTBETCTBYIOUIUX AOKYMEHTOB, AMOO IIyTeM peru-
CTpaIy TOKA3aHUH OIPAIINBAEMBIX.

HenocpegcmBeHHOe HAOAIOgEHUE OCYIIECTBASIIOT CAMU PETHUCTPa-
TOPHI C IIOMOIIBIO OCMOTPA, ITyTeM HEeIIOCPEACTBEHHOI'O 3aMepa, B3Be-
IIUBAHUS UAU IIOACYETA IPU3HAKOB N3y4aeMOro SIBA€HUs. TeM caMbIM
YCTaHaBAUBAIOT (PAKT U PETUCTPUPYIOT ero B (POPMYASIpe CTATUCTH-
YeCKOro HaOAIOAeHUS. [IpuMepoM MOMKET CAYKUTb MHBEHTAPU3ALlHs
MMYIIECTBA MPEAIPUSATHS UAU VIPEKACHUS. AOKyMEHMAAbHOE HA-
6A10geHUue — 3TO TaKoe HAaOAIOAEHHE, KOTAQ 3alMCh OTBETOB Ha BOIIPO-
Cchl (popMyAsipa HAaOAIOAEHUSI ITPOM3BOAUTCS Ha OCHOBAHUU COOTBET-
CTBYIOIINX AOKYMeHTOB. Hanpumep, AASI COCTaBAEHUST CTaTUCTUIECKOM
OTYETHOCTH MHBECTUIIMOHHO-(PMHAHCOBOM KOMIIAHUM MCIIOAB3YIOTCS
MQHHEIE, B3SITEIE U3 AOKYMEHTOB OyXTraaTepcKoro ydera. Onpoc — 3To
HaOAIOAEHUE, IIPU KOTOPOM OTBETHI Ha BOIIPOCH! (hopMyAasipa HabAIoAe-
HUST 3alIMCBHIBAIOTCSI CO CAOB OIIpalrnBaeMoro. AaHHBIN BUA HaOAIOAe-
HUS XapaKTepeH AAS TIepernuceil HaCeAeHUsI, COITUOAOTHYECKUX 0OCAe-
AoBaHuM. HauboabIllasgd TOYHOCTb COOMPAEMBIX CBEACHUN AOCTUTAETCS
IIPU HEIIOCPEACTBEHHOM U AOKYMEHTAaABHOM HaOAIOAEHUM.

B cTratmcTHYeCcKOM MpaKTHUKe MPUMEHSIOTCS Pa3AUYHBIE CIIOCOOHI
CTATUCTUYECKOTIO HAOAIOASHUSI. DTO OTYETHBIM, SKCIEAUIIMOHHEINA, Me-
TOA CAMOMCUYUCACHUS, @ TAK)KE KOPPECIIOHACHTCKUM, aHKETHLIN 1 TBOY-
HEIH.

OmuemHblit cNOCo6 CTAaTUCTUYECKOTO HAOAIOAEHUS 3aKAIOYAeTCs
B IIPEACTaBACHUU IIPEAIIPUSITUSIMEI, OPTaHU3AIIUSIMU U YIPEKACHUSIMU
Pa3AMYHBIX OPraHU3alMOHHO-IIPABOBLIX (POPM CTATUCTUUYECKHUX OTYe-
TOB O CBOEH AEATEABHOCTH B CTPOTO YCTAHOBAEHHOM ITOPSIAKE (CPOKHY,
appeca, GopMbl). ITo HanboAee pacIIpoCcTpaHeHHBIN crtocod cbopa cra-
TUCTUYECKUX AQHHBIX B HallleW CTpaHe.

JKcneguuuoOHHBL CNOCOO CTATUCTUYECKOTO HAOAIOAEHUST 3aKAIO-
YaeTCs B TOM, UTO CIeIJUaAbHO IIPUBACYEHHEBIE U OOy4eHHbIe PabOTHU-



KU, UMeHyeMble CIeTYNKAMU UAU PETUCTPATOPAMH, ITOCEIAIOT KasKAYIO
eAMHNTY HaOAIOAEHUS U CaMU PErucCTPUPYIOT CBEACHHSI O HabAropae-
MOM SIBA€HUHM B (POPMyAsipe CTATUCTHYECKOIO HabaropeHUs. AaHHBIN
Crmocob MPUMEHSIeTCSI TOABKO IPH CIeITMAaAbHO OPTraHM30BaHHOM Ha-
OAIOAEHUM (HaIllpuMep, BO BpeMs IIePelluCcH HaCeAeHUs).

Cnocob camoucuucAenus (camoperucmpauyuul) TpPeAIOAaraeT, YTo
(POPMYASIPHL CTAaTUCTHYECKOTO HAOAIOAEHUS 3AIOAHSIOT CaMU OIIpa-
IIIMBaeMbIe, a CIIeIUaAbHO ITPUBACUYEHHBIE PAOOTHUKU 0OEeCIIeYnBaIoOT
OIIpAIINBaeMbIX (POPMYAIPAMU HAOAIOACHUS, UHCTPYKTUPYIOT UX, CO-
OUPAIOT 3aIIOAHEHHBIE (DOPMYASIPEL ¥ ITIPOBEPSIIOT IPABUABHOCTD X 3a-
MOAHEeHUsd. AaHHBIM CIOCOO CTAaTUCTUUECKOTO HAOAIOAEHUS TPUMEHS-
eTCsl, HalpuMep, IIPU U3yYeHUN MasiTHUKOBON MUTPAIIUU — IIePEeABU-
>KeHUsI HaCeAeHUs OT MeCTa KUTEeAbCTBA AO MeCTa PabOTHl UAY YUeOHI.

AHKemHBblll cnOCOO CTaTUCTUYECKOTI'O HaOATOAEHUSI CBOAUTCSI K COO-
Py CTQTUCTUYECKUX AQHHBIX C IIOMOIIBIO CIIeIJMaAbHBIX BOIIPOCHUKOB
(aHKeT), pacChIA@EMBIX OIIPEAEAEHHOMY KPYTY AMII UAU ITYOANKYEMBIX
B IIEPUOAUYECKOM ITedaTH. 3allOAHEeHWEe aHKeT HOCUT AOOPOBOABHBIH
XapaKTep U OCYIIECTBASIETCSI, KaK IIPaBUAO, aHOHMMHO. A@HHBIN CITOCOO
IIPUMEeHsIeTCI B 0OCAEAOBAHMUSAX, TAe He TPeOyeTCs ITOAYUEeHUSI Pe3yAb-
TATOB, OTAMYAIOLINXCST BBICOKOM TOYHOCTBIO. [I03TOMY 3alloAHEHHBIe
OAQHKM B IIPUCYTCTBUU OIIPAIINBAEMOTO He IIPOBEPSIIOTCS.

Koppecnongenmckuit cnoco6 CTaTHCTUYECKOTO HAOAIOAEHUS CO-
CTOUT B TOM, YTO CTAaTUCTUYECKHUE OPraHbl AOTOBAPUBAIOTCS C OIIPeAe-
A€HHBIMU AMIIaMH, KOTOpBIe 6epyT Ha cebs1 00s3aTeAbCTBO BECTH Ha-
OAIOAEHUE 3a COITMAABHO-3KOHOMUYECKUMU SIBAEGHUSIMU U IIPOIIeCCaMH,
COCTaBASIIOIIVMM OOBEKT HAOAIOAEHUS], U COOOLIATh €ro pe3yAbTaThl
craTucTuyeckuM opraHaM. CTaTUCTHYECKHe OpraHbl CHaAOKalOT KOP-
PECHOHAEHTOB (POPMYASIPAMU HAOAIOASHUSI, WHCTPYKLIUAMU U APYTHU-
MU HEeOOXOAUMMBIMU MaTepUaraMU AAS ITPOBEAECHUS CTaTUCTUYECKOTO
HabaropeHUsI. KOppecnoHAEHTHI He COCTOST B IIITaTaX CTaTUCTUYECKUX
opraHoB. A@HHBIM CIIOCOO CTATUCTUYECKOTO HAOAIOASHUS IIPUMEHSEeT-
Csl, KaK IIPaBUAO, ITPU IIPOBEASHUU OOCAEAOBAHUM SKCIIEPTHBIM METO-
AOM.

ABOuHBIl €NOCOO CTATUCTUYECKOTO HAOAIOAEHUS IIPEAIoAdra-
eT IIpeACTaBAeHUEe CBEAEHUI B OPraHbl, KOTOPHIE BEAYT HaOAIOAEHUE,
B IBOYHOM MOpsiaAKe. [IpuMeHsieTcsi, HaipuMep, Ipu PerucTpaluu ak-
TOB I'Pa’KAQHCKOT'O COCTOSTHUS.

Bribop Bupa m crocoba CTaTUCTUYECKOTO HAOAIOAEHUS 3aBUCUT
OT XapakTepa OOBEKTOB CTAaTUCTUUYECKOTO HAOAIOAEHUSI, OT IIPEAIO-
AQraeMoM U OKHUAQEMOM CTeIleHU TOYHOCTH IIOAyYaeMBIX CBEAECHUM,
a Tak>Xe OT (pMHAHCOBBIX BO3MOXKHOCTEMN IPU OpTaHU3alluu HabAIOAe-
HUSI.



Bcsikoe craTucTrueckoe HaOAIOAEHUE IIPEATIOAATaeT IIOAYIEeHIE AQH-
HBIX, KOTOPBIe OBl TOYHO M ITOAHO OTPa’KaAu AEMCTBUTEABHOCTB. I1pu
9TOM, KaK OBl TIIAaTEABHO HU OBIAO TTOATOTOBACHO HAaOAIOAEHUE, B IIPO-
IIecce ero IPOBEAESHUS MOT'YT BO3HUKHYTE IIOIPEITHOCTH, KOTOPHIE IIPU-
BOASIT K CHUJKEHHIO AOCTOBEPHOCTH CTATHUCTUYECKOTO HAOAIOACHUS.
ToYHOCTH AQHHBIX IBASIETCSI OCHOBHBIM TPeOOBaHUEM, ITPEABSIBASIEMBIM
K CTaTUCTUYECKOMY HaOAIOAEHUIO.

Tounocmsp HabAOgeHUsL — 3TO CTelleHb COOTBETCTBUS 3HAUEHUS
KaKOro-Anbo IpU3HAaKa UAM ITOKA3aTeAs, ITOAYYEHHOT'O ITOCPEACTBOM
CTATUCTUYECKOTO HaOAIOAEHUS, AEMCTBUTEABHOMY €ro 3HaueHuIo. Yem
MEHBIIIEe PACXOKACHUS MEKAY IIOKA3aTEeASIMHU, IOAYIeHHBIMU B PE3YAb-
TaTe CTaTUCTUYECKOTO HAOAIOAEHUS, ¥ (PaKTHUECKUMHU UX 3HAUEHUSIMU,
TeM BBIIIEe CTeNeHb TOYHOCTU CTATUCTHUYECKOTO HaOAOAeHUS. TakuM
00pa3oM, TOYHOCTH CTATUCTUYECKOTO HAOAIOASHUST MOYKET OBITh OXa-
pakTepusoBaHa abCOAIOTHOM BEAMYMHON — PAa3HOCTBIO AQHHBIX Ha-
OAIOAEHUST Y AEHUCTBUTEABLHBIX 3HAUEHUM M3y4yaeMBIX IIPU3HAKOB HAU
IIOKa3aTeAel, UAU OTHOCUTEABHOM BEAMYMHOU — UX COOTHOIIEHUEM.
PacxoskpeHUE MeKAY YCTaHOBAEHHBIMU CTAaTUCTUYECKUM HaOAIOAEHU-
€M U AeMCTBUTEABHBIMU 3HAUEHUSIMU U3yUYaeMbIX BeAUYNH Ha3bIBAETCS
owubkamu HabAlOgeHus. B 3aBUCUMOCTU OT XapaKTepa, CTeIIeHU BAU-
SIHUSI Ha KOHEYHBIE Pe3YAbTATHl HAaOAIOASHMS, NCTOYHUKOB U IIPUYMH
BO3HUKHOBEHUS Pa3ANYaiOT HECKOABKO BUAOB TaKUX OIIMOOK.

OwubxKu perucmpauyuu — 3TO PACXO’KAEHHEe MeXAy 3adHKcu-
POBAHHBIM TIPU CTATUCTUYECKOM HAOAIOACHUW 3HAYEHWM IIpHU3HaKa
U AeMCTBUTEABHBIM €ro 3HaueHUEeM B pe3yAbTaTe HelIPaBUABHOM, OIIN-
OOYHOM permcrpanuy OTBeTa Ha BOIPOC CTATUCTUYECKOTO (POPMYASI-
pa. Peub upet 06 ommOKax perucTpanuu, KOTOpPble BOSHUKAIOT BCAEA-
CTBUE HEITPABUABHOI'O YCTAHOBAEHUS (DAKTOB B ITPOIIECCe HAOAIOAEHUS,
HUAU OMIMOOYHOM MX 3allMCH, UAU U TOTO U APYTOro BMecCTe. OTOT BUA
OIMOOK MOKET OBITh U IIPU CIIAOIIHOM, U IIPU HECIIAOIITHOM HaOAIOAE-
Huu. OMNOKN PEerucTpanyuy MOryT OBITh CAYYaMHBIMU U CUCTeMaTHye-
CKUMHU.

Cayuaiinble omubKu perucmpauuu — 3TO OUIUOKY, KOTOPBIE BO3HU-
KaIOT BCAEACTBHE PA3AUYHBIX CAYYaWHBIX IpU4YnH. CAydaliHble OIINOKYU
MOTYT OBITH AOIIYIIEHBI KaK ONPAllIMBaeMBIMU IIPU OTBETAaX Ha BOIIPO-
CBI, TaK ¥ PETUCTPATOPaMU IIPH 3aIIOAHEHUU POPMyASIPa HaOAIOAEHUS,
a Tak>Ke B pe3yAbTaTe OIIMOOK B IIoACYeTe. Takoro poaa OUINOKU OOBIY-
HO BO3HUKAIOT, €CAU OIIPAIIBAEMBIN OTOBOPUACS UAM IIPU 3aIIUCHU Pe-



3yABTATa OIPOCA AOIIYCTHUA OIMCKY. KpoMe TOro, perucrpatop MO’KeT
OCABILIATBCS, CAYYaWHO IIepeCTaBUTh MecTaMu Hudpel. BelBaeT u Tak,
YTO IIPU 3aIIOAHEHHUHN CTAaTUCTHUIECKOTO (DOPMYASIpa PETUCTPATOP Ilepe-
IIyTaA CTPOKU UAU Ipadbl U T. A.

Takoro poaa oUIMOKY HAITPABAEHBI KAK B CTOPOHY IIPEYMEHBIIeHUS,
TaK ¥ B CTOPOHY ITPEYBEANYEHUSI 3HAUEHUST PETUCTPUPYEMOTro KOAUYe-
CTBEHHOTrO IIpu3HaKa. CAydalHBIe OMIMOKH PErucTpanuu AeHCTBYIOT
B IIPOTUBOIIOAOSKHBIX HAIIPABAEHUSX W IIPU CBOAHOM 0O6paboTKe pe-
3YABTATOB AOCTATOYHO OOABIIIOrO YMCAA HAOAIOAGHUN OHHU, KaK IIPaBU-
MO, B3aMMOIIOTAIIIAIOTCS ¥ HA KOHEYHOM PEe3yAbBTaTe He OTPayKaroTCs.

CucmemamuuecKue ouluOKu perucmpauyuu — 3TO HETOYHOCTH, BO3-
HUKAIOIINE B CUAY OIIPEAEASHHBIX U IIOCTOSTHHO AGMCTBYIOIINX HA IIPO-
TSIPKEHUU BCETO CTATHUCTUYECKOTO HAOAIOASHUSI B OAHOM HAITPAaBACHUU
(haKTOpPOB. ITO CYIIeCTBEHHO NCKa’kaeT UTOTM HabAroAeHUs. B KaxxpoM
KOHKDETHOM CAy4Yae CHUCTeMaTHYeCKHUe OIIMOKU pEerucTpaluy UMeroT
TEHAEHIIVIO UAU K YBEAMYEHUIO, MAM K YMEHBIIEHUIO 3HaUYeHUs [TOKa-
3aTenst IO KaXkKAOU epAnHUTIIEe HaOAOAeHUs. B KoHeYHOM utore onmbka
3HQYEHUS] TTOKA3aTeAsT HAKalIAMBAeTCsl. OTO OOYCAOBAMBAET OAHOHA-
IIpaBAEHHOE MCKa’KeHHe KOHEYHOTI'0 Pe3yAbTaTa CTAaTHUCTUYECKOIo Ha-
onropeHUs. [TpuMepoM cUCTEMATHYEeCKON OMIMOKM PErucCTpaliuy IIpu
IIPOBEACHUH COLIMOAOTHMYECKHMX OIIPOCOB HACEAEHUS MOTYT CAY’KHUTh
OKPYTAEHUS HaCeAeHHeM BO3pacTa, Kak IIPaBUAO, Ha ITudpax, OKaH4IU-
Baromuxcs Ha 0 u 5. HacTo ompalinBaeMble, HAIpuUMep, BMecTo 39 AeT
UAM 42 AeT TOBOPAT, 4To UM 40 AeT.

CucremMaTudeckue OIIMOKU PETUCTPAIlUM MOTYT OBITH IIpepHaMe-
PEHHBIMU U HelIpepAHaMePEeHHBIMU.

Ilpegnamepennble cucmemamuueckue oulubKu perucmpauyuu —
3TO OWIMOKY, SIBASIIOIINECS PEe3yAbTATOM TOTO, YTO OIIpAIlIVBAaeMBIM
VMBIIIIAEHHO, CO3HATEABHO COOOIIAeT PermucTpaTopy HeIpaBUAbHBIE
paHHBIE. K IpepAHaMepeHHOMY MCKa>KeHUIO AQHHBIX OTHOCSITCS 3aHU-
KEHUSI BEAMYUHEBI IPUOBIAU B (popMax OTYETHOCTU HEKOTOPBIX IIPEA-
OPUATUYN U OpraHU3aIuu.

HenpegnamepeHnHnble cucmemamuieckue owubku perucmpa-
yuu — 3TO OMMOKY, KOTOPHIe HOCAT HEYassHHBIN XapaKTep, AOITyCKa-
IOTCSI HEYMBILIIAEHHO. Takue omInOKM MOTYT OBITH PE3yABTATOM HEAO-
CTATOYHOU KBaAM(UKAIMU PAOOTHUKOB, UX HEOPEKHOCTU B paboTe.
Cropa OTHOCATCSI IPONTYCKU B 3AIIUCSX, UCIIOAB30BAHHE HEUCIPABHBIX
U3MEPUTEABHBIX IPUOOPOB U T. A.

[Mpu HecnmAOIIHOM HAOAIOAGHUM 3a4acTyl0 BO3HMKAIOT OIINOKHU
penpe3eHTaTuBHOCTH. OWubOKU penpe3eHmMamuBHOCIMIU — 3TO pac-
XOJKAEHHE MEKAY 3HAUEHUSIMU U3y4aeMoro IIpU3HaKa UAU ITOKa3aTeAs
B OTOOpPAHHOM 1 0OCAEAOBAHHOM YaCTH COBOKYITHOCTU (BBIOOPOYHOM)



U €ro 3HAQUEHUSIMU BO BCEU MCXOAHOU (FeHEePAABHOM) COBOKYIIHOCTH.
[TpuurHAa BOBHUKHOBEHUS AQHHOTO POAA OIIMOOK 3aKAIOUAETCS B TOM,
4yTO oTOOpaHHas ¥ 06CAepAOBAHHAS YAaCTh U3yYaeMOM COBOKYITHOCTH He-
AOCTATOYHO TOUHO OTpa’kaeT COCTaB BCEM COBOKYIITHOCTHU B I[€AOM.

Omnbku penpe3eHTaTUBHOCTU MOTYT OBITh CAY4aHBIMU U CUCTEMAaTH-
yeckuMu. Cayuatinble OWuOKU penpe3eHmamuBHOCMU — 3TO OITUOKY,
BO3HMKAIOIIYE B CUAY HECIIAOITHOTO XapaKTepa CTaTUCTUIECKOTO HabATO-
MEHUS, KOTAQ COBOKYITHOCTE OTOOPAHHBIX HAa OCHOBE IIPHHIUIIA 6ecIipu-
CTPACTHOTO, HelIpeAHAMEePEHHOTO, CAYYaMHOTo 0TOOpa eAMHUI] HabAIoAe-
HHS HEAOCTATOYHO ITIOAHO ¥ TOUHO BOCIIPOM3BOAUT COBOKYITHOCTE B IIEAOM.
CucmemamuuecKue oulubKU penpe3eHmamuBHOCMU — 3TO OITHOKH,
BO3HHUKAIOIIVE BCAEACTBYE HApyIlIeHUs IPUHITUIIOB OeCIIpuCTPacTHOTO,
HeIlpepAHAaMEePEeHHOIro OTOopa eAMHUI] U3y4aeMoM (FeHepaAbHOM) COBO-
KYIIHOCTH, KOTOPBIE AOAKHEI OBITH IIOABEPTHYTHI HAOAIOASHUIO.

Ans obecrieueHNss HEOOXOAUMOU AOCTOBEPHOCTH AQHHBIX CTaTUCTU-
YEeCKOr0 HaOAIOAEHUSI HeOOXOAMMO MPEAYCMOTPETH TIATeABHYIO IIPO-
BepPKYy UX KauecCTBa C TOUYKM 3PEeHUs IOAHOTEI OXBaTa U3y4yaeMoro o0b-
€KTa CTAaTUCTUYECKUM HaOAIOAEeHUEeM, KaueCTBa U IIOAHOTHI 3alIOAHEHHU S
HOPMYASIPOB U APYTHX AOKYMEHTOB HaOAoAeHUs. Lleablo Takux IIpo-
BEPOK SIBASIETCSI YCTAHOBAEHHE AOCTOBEPDHOCTHU AQHHBIX HAOAIOAEHUS,
IIPaBUABHOCTH BEAEHUS yUeTa, BHIIBA€HUE U yCTpaHeHUe IIPUYUH He-
CBOEBPEMEHHOTO MTPEACTaBAECHMSI MHPOPMAIIUU U PAKTOB NCKa)KeHUS
AAQHHBIX,

ITpoBepka AQHHBIX CTATUCTUUYECKOTO HAOAIOAEHHS Ha AOCTOBEp-
HOCTBH IIPEAIIOAQTAET IIPOBEAEHUE CHHTAKCHUYEeCKOTO, AOTHYECKOTO
U apu(PMETUUYECKOTO (CUETHOTO) KOHTPOAS.

[ToayueHHBIe B pe3yAbTaTe HAOAIOASHUS AQHHBIE IIPEKAE BCETO ITOA-
BEpraioTcsl CUHMAKCUYECKOMY KOHMPOAI, KOTOPBIN 3aKAIOYaeTCs
B IPOBEpPKe MMPAaBUABHOCTH CTPYKTYPBI AOKyMEHTAa, HaAW4YMs HeoOXo-
AVIMBIX PEKBHU3UTOB, B IPOBEePKe OWOPMAEHUSI AOKyMEHTOB Ha IIPEAMET
HaAAUYHS U YETKOCTH BCeX HEOOXOAMMBIX 3aIlMCeM, IIPeAyCMOTPEHHBIX
WHCTPYKIMEH, a TaK’Ke B aHaAu3€e IIOAHOTHI MaTepraAa U OXBaTa BCex
OTYETHBIX €AVHUI] HaOATOAEHUS.

Aoruueckuit KOHMpPOAb OCHOBBIBAETCS Ha 3HAHUM AOTMYECKUX B3a-
UMOCBSI3elN MeKAY IToKa3aTeAaaMu. OH 3aKAI0UAeTCsI B COIIOCTAaBACHUU
OTBETOB Ha B3aUMOCBSI3aHHBIE BOIIPOCHI CTATUCTUYECKOTO POPMyAsIpa
HUAU APYTOrO AOKYMEHTa CTaTUCTUYECKOTO UAM COIIMOAOTHMYECKOTro 00-
CAEAOBAHUS C IIEABIO BEISIBAEHUSI AOTHUYECKU HECOBMECTUMEBIX OTBETOB.
B cayuae oOHapy>KeHUsI AOTU4eCKU HECOBMECTUMBIX OTBETOB UCTUHHBIN
OTBET OIIPEAEASIeTCS IIyTEeM AAABHEMWIIINX COIOCTABACHHUU C OTBETaMU
Ha ApyTue BOIIpochl. Hanpumep, B XoAe COIIMOAOTHYECKOTO 0OCAEAOBA-
HUSI YCTAHOBAGHO, YTO MY KUMHA 13 AeT, paboTaronuil B CTPOUTEABHOM



dupMe, 3aperuCTPUPOBAH KaK MMEIOIIUN BHICIIee oOpa3oBaHue. TyT
OYEeBUAHA OIIMOKA B perucTpaluy Bo3pacra.

Apupmemuyeckuii (cuemHblil) KOHMPOAb OCHOBBIBAETCSI Ha 3Ha-
HUM KOAVYECTBEHHBIX CBS3el MeXXAY 3HaUeHUSIMHU IToKa3aTeAel. OH 3a-
KAIOYAeTCs B IPOBEPKE IIPAaBUABHOCTU apruMeTHYeCKUX UTOTOB IIO0Ka-
3aTeAel, COAEPIKAIINXCSI B OTIETHOCTH UAY B POPMYASIpax o6CcAepOBa-
HUS U B yBSI3Ke TeX II0Ka3aTeAel, KOTOpbIe MOTYT OBITh BEIBEACHEBI OAUH
u3 pApyroro. B psiae caydaeB pu apudMeTHIeCKOM KOHTPOAE AQHHEBIX
CTATUCTUYECKOTO HAOAIOAEHUSI M OCOOEHHO OTYETHOCTU MOJKHO IIPHU-
BAEKaTh MaTepHaAbl U3 APYTUX HCTOYHUKOB IIO TEM JKe ITOKa3aTeAsIM.
Hampumep, AaHHBIE TOAOBBIX OTYETOB MOJKHO IIPOBEPSITH AQHHBIMU
KBapTaAbHBIX OTYETOB U T. A. HayuHO 0600CHOBaHHAs U ITOAHAS IPOBED-
Ka AQHHBIX CTATUCTHUYECKOTO HAOAIOAEHUS U OOBEKTHUBHAS OIJ€HKA ero
TOYHOCTHU IIO3BOASIIOT IIOAYYUTH AOCTATOYHO IIOAHYIO U AOCTOBEPHYIO
UHOMOPMAIUIO O COCTOSTHUY U TEHACHIIUSX U3y4aeMOr'o COIJMaAbHO-3KO-
HOMMYECKOT0 IBA€HUSI UAM IIpOIfecca.

1. OBbEKT CTATUCTUYECKOro HabsoaeHUs — 3TO:
a) eguHULa HabnooeHns:;
6) cTaTMCTMYECKas COBOKYMHOCT;
B) eOvHMLA CTaTUCTUYECKOW COBOKYMHOCTW,
') COBOKYMHOCTb NPU3HAKOB 13y4aEMOro SBIEHNS.

2. VIHcTpymeHTapuin ctaTnctu4eckoro HabnioaeHs COOepXXuT:
a) NHCTPYKLMIO;
6) chopmynsp;
B) MHCTPYKLMIO 1 chopMynap;
r) makeT pa3paboTo4HbIx Tabnuuy;
) HEeT TOYHOro OTBETA.

3. Owmbku cTatucTnyeckoro HabnoaeHs GbIBatoT:
a) ToNbKO Cry4YarHble;
6) cnydyaiHble 1 cMcTEMaTUNYECKIE;
B) TONbKO OLUMBKW PENPE3EHTATUBHOCTML.

4. OTYeTHOM EAVHWLIEN BBICTYMNAET:
a) eauHWLa HabntooeHns;
6) eguHULLA COBOKYMHOCTWY;
B) cy6bekT, NPencTaBnsAoLLmMA AaHHbIE.

5. MNporpamMmMa cTatMcTyYeckoro HabMioAEHVS BKNOYAEeT:
a) Bpems HabnopeHns;
6) KpUTUYECKNIA MOMEHT;



B) cnocob n meTton HabnoaeHUs;
] cycTemMy NpM3HaKoB, MOANeXaLlmx CTaTUCTUHECKOMY HABNoaeHWIO.

B. Cpok cTaTncTM4eckoro HabnioaeHrs — 310 BPEMS, B TEHEHNE KOTOPOro:
a) 3anonHATCA CTaTUCTUYECKME (hOPMYNSpPbI;
6) o6y4aeTca KagpoBbIM COCTaB M NPOBEAeHUs HabnoaeHNs;
B) 06pabaTbiBAETCA NONYYEHHbIN B XOAe HabMoaeHs Matepumarn.

7. Cratmctnyeckasn 0T4ETHOCTb — 3TO:
a) BMA CTaTMCTUHECKOro HabntoaeHNs;
6) opraHn3aumoHHan hopma CTaTUCTUHeCKoro HabniaeHns;
B) chopma ctaTncTuydeckoro HabniogeHus.

8. o BpemeHn permctpaumm hakToB cTaTucTnyeckoe HabnogeHve bbiBaeT:
a) cneumanbHO OpraHN30BaHHOE;
6) eoMHOBPEMEHHOE;
B) BbIGOPOYHOE;
) HenocpeacTBEHHOE.

9. No oxBaTy egMHUL COBOKYMHOCTU CTAaTUCTUHECKOE HabmaneHne GbiBaeT:
a) neproanyeckoe;
6) B BMOE OTYETHOCTY;
B) [OKYMEHTanbHOE;
r) MOHorpadun4eckoe.

10. Onpoc npeanonaraeT MCronb30BaHe B K@4ecTBe WCTOYHMKA MHJIopMa-
L
a) pasnuyHble AOKYMEHTLI;
6) cnosa pecroHAEeHTOB;
B) WTaT 406POBOSIbHLIX KOPPECMNOHAEHTOB;
r) aHkeTbl.

11. |_|pl/l METOAEe OCHOBHOMO Maccuea 06cnegoBaHnio noaBepraTcA:

a) Bce eauHuLbI COBOKYMHOCTH;

6) camble CyLleCTBEHHbIE, Hanbonee KPynHble eOnHULbl COBOKYMHOCTN,
MMELLIE No OCHOBHOMY NMPU3HAaKy HanbonbLINn yOenbHbIA BEC B CO-
BOKYMHOCTW;

B) camble CyLieCTBEHHbIE, Hanbonee mMenkve eguHULbI COBOKYMHOCTW,
VIMEoLLIME N0 OCHOBHOMY MPU3HaKy HanMeHbLUUA yaerbHbI BEC B CO-
BOKYMHOCTW;

r) oToenbHbIE eAUHNLBI COBOKYMNHOCTKW, NPEOCTAaBUTENTN HOBbIX TUMOB AB-
JIEHUN.

12. MoHorpadinyeckoe o6cnenosaHvie NpeanonaraeT, YTo 06cnefoBaHnto Nog-
BEpPratwTCs:

a) Bce 6e3 UCKNYEHNs eVHNLLbI COBOKYMHOCTY;

6) camble cyLLecTBeHHbIe, Hanbonee KpyrnHble eAMHKMLbI COBOKYMHOCTH,
VMEOLLME M0 OCHOBHOMY NPU3HaKy HauBonbLUNIA YAENbHbIN BEC B CO-
BOKYMHOCTY;

B) OTAEsbHbIE AMHMLbI COBOKYMHOCTW, MPEeACTaBUTENM HOBbIX TVMOB AB-
TIEHUI.



13. OwmnbKM permcTpaunm BO3HUKAKT:
a) TorbKO NPV CNoLHOM HaBnogeHny;
6) TOnbKO NpY HECMNOLLHOM HabnoaeHUY;
B) KaK Mpu CMOLLIHOM, TaK W NPy HECMOLLHOM Ha6noaeHN.

14. Owmnbkm penpe3eHTaTBHOCTA BOSHUKAHKOT:
a) TonbKO Npy CMOLIHOM HabnopeHuw;
6) TONbLKO NpY HECMNOLIHOM HabnaeHNN;
B) KaK Npw CMOLLUHOM, TaK 1 NPV HECMOLLHOM HaboaeHnu.

15. MNepenuck HaceneHns Poccun — 3T1o:

a) egMHOBPEMEHHOE, CreumanbHO OpraHM30BaHHOE, CrnoLLIHoe Habnto-
LEHVIE;

6) nepuogmyeckoe, cneumnansHo OpraHM30BaHHOE, CroLLIHoe Habnoae-
HYiE;

B) Nepvoan4eckoe, pernucTpoBoe, CroLLIHoe HabnopeHIne;

r) Nneprognyeckoe, cneumanbHoO OpraHM30BaHHOE, HECTIIOIHOE Habmo-
LEHVe.

16. VIHBeHTapn3aums 0CHOBHbIX CPEACTB Ha NPeanpuaTyin — 3TO:
a) TekyLLiee HabnogeHve;
6) nepuognyeckoe HabnoaeHve;
B) eAnHOBpPEMEHHOE 0bcnepoBaHue.

17. PacxoxpeHve mMexay pacieTHbIMU U AeACTBUTENbHLIMU 3HAYEHUAMMN U3Y-
4aEMbIX BENMYNH Ha3bLIBAETCS:
a) owmbKom HabnoaeHus;
6) oLmbKOM permcTpauuy;
B) OLLMBKOV penpe3eHTaTMBHOCTY.

18. CchopmynupyinTe 06beKT, eamHULY v Lienb HabnoaeHus 1 paspaboTaiiTe
nporpammy:
a) o6cnefoBaHVsi CTPaxoBbIX KOMMaHWI;
6) o6cnenoBaHVst NPEANPUSTUA 06LLECTBEHHOMO NUTaHWS;
B) 06cnenoBaHns MPOMbILLEHHOM (hMPMbI.

19. lNpepnonaraeTcs NpoBECTV eaMHOBPEMEeHHoe 06crnefoBaHne KoMMepYe-
ckumx 6baHkoB Poccumn. Kakum 13 naBecTHbIx BamMm crocobom crnenosano Obl
CTaTUCTUYECKMM OpraHam nposecTu 3T1o obcneposaHve? MoTtusupynTe
BaLL OTBET.

20. MNpoBepbTe C MOMOLLBD CHETHOFO KOHTPONS Chefdytlve AaHHble: Bce-
ro yyawmxcs B rumHasum — 850, B Tom uucne: B 1 —3 knaccax — 300,
B 4—8 knaccax — 388, 8 9—11 knaccax — 170. /13 Bcero 1vcna yqaLmx-
cq: Mmanbynkos — 418, pesovek — 442,



B pesyabrare mepBo¥ CTaAUY CTATUCTUYECKOTO UCCAEAOBAHIS — CTa-
AWY CTQTUCTHUYECKOTO HAOAIOAEHUS — UCCAEAOBATEAD IIOAYYaeT CBEAe-
HUS O K&KAOU eAMHUIIE aHAAU3UPYEMOM COBOKYITHOCTHU. OTU CBEASHUS
XapaKTepU3yYIOT ee C Pa3AUYHBIX CTOPOH, IIOCKOABKY 0OAAAQIOT MHOI'O-
YUCAEHHBLIMU IMTPU3HAKaMU M CBOMCTBaMM, M3MEHSIOIIUMUCS BO Bpe-
MEHHU U IIPOCTPaHCTBe. Bo3HMKaeT HEOOXOAMMOCTE B CUCTEMATHU3AIINU
1 00O0OIIeHUN Pe3yABTAaTOB CTATUCTHUYECKOTO HAOAIOASHUS AAS IIOAY-
YeHUSI CBOAHOM XapaKTepPUCTHUKU BCEro OObeKTa IIPU IIoMOIIu 00600-
IITAFOIIMX ITOKa3aTeAel. DTO AAeT BO3MOKHOCTE BBISIBUTDH XapaKTepPHEIE
0COBOeHHOCTH, crienudUIeCcKue YepThl CTaTUCTUIECKON COBOKYITHOCTH
B IIEAOM UM OTAEABHBIX €€ COCTaBASIIOIINX, OOHAPY’KUTH 3aKOHOMEPHO-
CTU M3Y4aeMBbIX COIIMAABHO-3KOHOMHYECKUX SBACHHUN U IIPOLIECCOB.
Takyro cucTeMaTU3aIUio Ha3bIBAIOT CBOAKOM IIEPBUYHOIO CTATUCTHUYE-
CKOTO MaTepHana.

CTraTuCTUYeCKass CBOAKA SIBASIETCS OUYEpPEAHBIM, BTOPBIM, 3TaIllOM
CTATUCTUYECKOTO MCCAEAOBAHUSI COITMAABHO-9KOHOMHUYECKUX IBACHUN
u nporeccoB. Cmamucmuieckas CBOgGKa — 3To o6paboTKa IIepBUY-
HEIX AQHHBIX B [IEASIX ITIOAYYEeHUS 0000IIeHHBIX XapaKTEePUCTUK U3y4dae-
MOT'O SIBA€HUS UAU IIPOIIECCA 110 PSIAY CYILLECTBEHHBIX AASI HETO IIPU3HA-
KOB AAST BBISIBAGHUSI TUIIMYHBIX Y€PT M 3aKOHOMEPHOCTEH, IIPUCYLINX
SIBA€HUIO UAM IIpOIlecCy B 1eAoM. I'To rayOuHe u TOYHOCTH 0O6paboTKu
MaTepraisa Pa3AudaroT CBOAKY IIPOCTYIO M CAOKHYTIO.

IIpocmasa cmamucmu4eckas CBOGKA — 3TO OIePAIUS II0 ITOACYE-
Ty OOIIVUX UTOTOBEIX U IPYIIIOBBIX AQHHBIX HEIIOCPEACTBEHHO IIO CO-
BOKYIIHOCTH EAMHUI] HAOAIOAEHUSI M OPOPMAEHHE 3TOTO MaTepHuana
B Tabauiiax. CAOKHASL CMAMUCMUYECKAst CBOGKA — 3TO KOMIIAEKC
oIeparui, BRKAIOYAIOIIUX PAaCIIPEASAEHUEe eAMHNI] HAOAIOASHUS N3y4a-
€MOr'0 COITMAaAbHO-3KOHOMMYECKOTO IBACHUS UAU IIPOIlecca Ha IPYIIIIH,
COCTaBAEHHE CHUCTEMBI MOKA3aTeAeM AAS XapaKTEePUCTUKU TUIIUYHBIX



TPYHII ¥ IOATPYIII U3y4aeMON COBOKYIIHOCTH SIBA€HHH, ITIOACUET YHCAQ
€AWHUI] ¥ UTOTOB B Ka’KAOU I'PYIIIEe U IIOATPYIIax U opopMAeHUE pe-
3yYABTATOB 3TOY PAaOOTHI B BUAE CTATUCTUYECKUX TaOAMII.

CraTucTUYeCcKasi CBOAKa ITPOBOAUTCSI HA OCHOBE BCECTOPOHHErO
TEOPETUYECKOTO aHaAM3a CYUIHOCTU U COAEP’KaHUS H3ydaeMBIX SB-
AeHHM U mpoilleccoB. [ToAHOTa, AOCTOBEPHOCTHh U OOOCHOBAHHOCTH
Pe3yABTATOB CBOAKH 00€CIIeUYnBAIOTCS IPOIPAMMOM U IIAQHOM €€ IIPO-
BEAEHUS.

IIporpamma cmamucmu4ecKoll CBOgKU COAEPIKUT IIepedeHb IPYIIIL,
Ha KOTOPHBIe MOJKeT OBITh pa3bnTa AN pa30uBaeTCsl COBOKYIIHOCTE €AU-
HUI] HaOAIOAEHMS, @ TaK)Ke CUCTeMy IToKa3aTeAel, XapaKTepHU3yIoInX
U3y4aeMyI0 COBOKYIIHOCTE IBA€HUH U IIPOI]eCCOB KakK B IIeAOM, TaK U OT-
AEABHBIX ee YacTeH.

ITporpamMMa CTaTUCTUYECKOM CBOAKHU 3aBUCHUT OT ITeAE€M U 3aAa4 UC-
crepoBaHUs. Ee paszpaboTka BKAIOYAET CAeAYIOIIMe 3Tamlbl. IIpeskae
BCET0 BLIOMPAIOT I'PYNINPOBOYHBIN IIPU3HAK AAS OOPA30BaHUST OAHO-
POAHBIX T'PYIII. 3aTeM OIPEAEASIOT MOPSIAOK (hOpMUPOBAHUS U YHCAO
rpynn. Aasee pa3pabaThIBaIOT CUCTEMY CTAaTUCTHUYECKUX ITOKa3aTeAel
AAST XapaKTePUCTUKU I'PYNI U OOBbEKTa B IIeAOM. 3aBepliaeTcs pabo-
Ta HaA IPOrpaMMOU CO3AAHMEM MAKETOB CTAaTUCTUYECKUX TaOAUI] AN
IIPEACTABAEHUS PEe3YABTATOB CBOAKH.

Hapsay ¢ mporpaMMoM CTaTUCTUYECKOU CBOAKY COCTABASIETCS IIAQH
ee npoBepeHud. ITaAan cmamucmu4ecKoll CBOGKU COAePXUT UHOp-
MAaIMIO O TOCAEAOBATEABHOCTH, CPOKAX U TEXHUKE IPOBEAECHUS CBOAKH,
ee UCIIOAHUTEASIX, O IIOPSAKe U TPaBUAAX OPOPMAEHUS ee Pe3yAbTAaTOB
B Bupe Tabauil. [To bopme 06paboTKu MaTeprara CBOAKA OBLIBAET Ae-
IIeHTPAAU30BAaHHOU U IIEHTPAAU30BAHHOU.

Aeuenmparu30BaHHAs cCMamucmu4ecKast CBOgKa — 3TO CIIelu-
dryecku crocod OpraHu3aluu CBOAKHU CTaTUCTUYECKUX AQHHBIX. OH
COCTOUT B TOM, 4TO O0OpabOTKa TaKUX AQHHBLIX IIPOU3BOAUTCS Ha Me-
CTaX, T. €. OTUYETHI IPEATIPUSITUN CBOASATCSI CTATUCTUUYECKUMU OpraHaMu
cyobekToB Poccuiickoit @epepanun. [TorydeHHBIE UTOTH MOCTYIIAIOT
B PoccraT, @ TaM BBEIBOAATCSI UTOTOBBIE ITOKAa3aTeAU B IIEAOM IIO DKOHO-
MHUKEe CTPaHHI.

Ilenmpaau30BaHHAs1 cmamucmu4eckass CBOGKa — 3TO CIIOCO0
OpraHMU3aluy CBOAKY CTAaTUCTUYECKUX AQHHBIX, I[P KOTOPOM BCe Iep-
BUYHBIE AQHHBIE, IIOAyYEeHHBIE B Pe3yAbTaTe CTaTHUCTUYECKOTO HabAoO-
AEHUS, COCPEAOTAUYNBAIOTCS B OAHOM, KaK IIPABUAO, IIEHTPAAbHOM opra-
HU3AIUM U [TIOABEPraroTcs B Hell 00paboTKe OT Hayara AO KOHIIA.

[To TexHUKEe BBLIIOAHEHUSI CTATHUCTHYECKas CBOAKA ObIBaeT aBMO-
Mamu3upoBAHHASA (C UCIIOAB30BaHUEM 3AEKTPOHHO-BBIUNCAUTEABHON
TEeXHUKU) U Py4HAsL.



[TpocTass CBOAKA CTaTUCTUIECKUX AQHHBIX O0e3 pacIpeAeAeHUs eAr-
HUII COBOKYITHOCTY Ha I'PYIIIIEI ITO OIIPEAEAEHHBIM CYIIeCTBEHHBIM ITPU-
3HAKaM He I03BOASIET IOAYYUTH IOAHYIO, AOCTOBEPHYIO XapaKTEePUCTUKY
nszydaeMoro obsekra. HepoctaTouHo, CKaXkeM, OTPAaHUYUTHCSI 3HAHUEM
0011el YMCA€HHOCTH CTYAEHTOB By3a. AAsS OpraHu3aluy yueOHOro IIpo-
Ilecca Ba’KHO 3HATh pacIlpepereHre CTyA€HTOB II0 (paKyAbTeTaM, CIie-
IIMAABHOCTSIM, YCIIEBAEMOCTH, IIOCEIIaeMOCTH U T. A. AAST HCCAEAOBAHUS
IIPEACTABASIET HHTEPEC 3HaHHUE He TOABKO BCEH COBOKYITHOCTH B IJE€AOM,
HO U OTAEABHEIX ee dacTeli, rpynn. Obo0ueHne AQHHBIX 00 U3MeHeHU-
SIX, IPOUCXOASIIUX B IPYIIIaX U IMOATPYIIAX U3ydaeMbIX COIIMAABLHO-
9KOHOMHYECKUX SIBAEHUU U MPOIIeCCOB, AQeT BO3MOKHOCTh ITOAYUUTH
KapTUHY COCTOSIHUS M XapaKTepa pa3BUTHUS OOBEKTA B IIeAOM. JTO 3Ha-
YUT, YTO CTATUCTUYECKAs TPYIIIUPOBKA SIBASIETCS OAHUM M3 OCHOBHBIX
9TANOB MPOBEAEHUSI CTaTUCTUIECKOTO UCCAEAOBAHUS.

CmamucmuuecKkas rpynnupoBKa — 3TO pa3pereHue obIel coBO-
KYITHOCTH €AVHUI] OOBEeKTa HaOAIOASHUS 10 OAHOMY UAU HECKOABKUM
CyIIleCTBEHHBIM IIPU3HAKaM Ha OAHOPOAHBIE I'PYIIILI, PAa3AMYAOIINeCcs
MesKAy COOOM B KQueCTBEHHOM M KOAMYECTBEHHOM OTHOIIEHUM U II0-
3BOASIIOIIHME BEIAEGAUTDH COITMAABHO-3KOHOMUYECKHUE TUITBI TBACHUH, U3-
YYUTB CTPYKTYPY COBOKYITHOCTH UAU IIPOAHAAU3UPOBATH B3aUMOCBSI3U
Y B3aMMO3aBUCUMOCTH MEXXKAY IpU3HAKaMu. VIHBIMU CAOBaMU, I'PYIIIN-
POBKU SIBASIIOTCSI Ba>KHEUIIINM CTaTUCTUYECKHUM METOAOM OOO0OIIeHNs
CTaTUCTUYECKUX AQHHBIX, OCHOBOM AAST IIPABUABHOTO UCUYMCAEHUS CTa-
TUCTUYECKUX ITOKa3aTeAeN.

C moMolIplo MeToAQa TPYHNIUPOBOK PENIAOTCsl TP OCHOBHBIE 3a-
AQUU: BO-TIEPBBIX, BHIAEAEHHE COIMAABHO-3KOHOMHYECKUX THUIIOB SIB-
AEHUM; BO-BTOPBIX, WU3y4YEeHUE CTPYKTYPHl SIBA€HUS W CTPYKTYPHBIX
CABUTOB, ITPOUCXOASIINX B HEM; B-TPEThUX, BBIIBACHUE B3aMMOCBSI3eH
1 B3aMMO3aBHCUMOCTEN MeKAY SIBACHUSIMU U IPU3HAKaMHU, XapaKTepHu-
3YIOUIUMU 3TU SIBA€HUSA. B COOTBETCTBHUM C 3TUMH 33pau4aMM pa3Anda-
IOT CA€AYIOIIYEe BUABI CTATUCTUYECKUX I'PYIIIUPOBOK: TUIIOAOTUYECKHUE,
CTPYKTYPHBIE, aHAAUTUYECKHE.

Tunoaoruueckast rpynnupoBKa — 3TO PacYAeHeHUe Pa3HOPOAHOMU
COBOKYITHOCTU Ha OTAEAbHBIE KaUeCTBEHHO OAHOPOAHEBIE I'DYIIIBL, CO-
ITUAABHO-2KOHOMHYECKHUE KAACCHI U BBISIBAGHHE Ha 3TOM OCHOBE 3KO-
HOMHUYECKUX THUIIOB sIBA€HUM. [Ipu mocTpoeHuu rpynnupoBKU AQHHO-
ro BUAQ OCHOBHOE BHUMAaHUE AOAKHO OBITh YAEACHO MACHTUDUKAIIUYN
THUIIOB M BEIOOPY T'PYIIIMPOBOYHOrO IIpU3HaKa. Bormpoc 06 ocHOBaHUU



TPYHIIMPOBKU AOAKEH PeINaThCs, MCXOAS M3 CYIIHOCTH H3y4aeMoTro
sBreHUsA. OpHAKO (POPMUPOBAHUE TUIIOB SBACHUM CBSI3aHO C KOHKPET-
HBIMU YCAOBHUSIMHU MecTa U BpeMeHU. CyIIHOCTh TOTO MAM MHOTO THIIA
SIBAGHMS, IIPOI[ECCA MOKET ITPOSIBASITHCS M PACKPBIBATHCS KAK B OAHOM,
TaK ¥ BO MHOXXeCTBe IIpu3HakoB. OAHU U Te >Ke 3HAaYeHUs I'PYIIIIUPO-
BOYHBIX IIPU3HAKOB B PA3ANYHBIX COUYETAHUSIX C ADYTUMH IIpU3HAKaMHU
MOTYT OIIPEAEASITH IPUHAAAEKHOCTh €AMHUI] HaOAIOA€HUSI TO K OAHO-
MY, TO K ApyroMy Tuiry. ITo3ToMy AAST BEIAGACHUST COITMAABHO-39KOHOMU-
YeCKUX TUIIOB IeaecooOpa3Hee BCEro pacCMaTpPUBATL HE OTAEABHEIE,
W30AMPOBAHHEIE TIPU3HAKY, & UX COBOKYIIHOCTB, XapPaKTEePU3YIOUIYIO
n3ydaeMoe sIBAeHUE C Pa3ANYHBIX CTOPOH.

[Tpu moCTpoOeHUY THUIIOAOTUYECKOU I'PYIIIUPOBKY B KauecTBe TPYII-
IIUPOBOYHBIX IIPU3HAKOB MOTYT BBICTYIATh KaK KOAMYECTBEHHBIE, TaK
U aTpuOyTUBHEIE (KAUeCTBEHHBIE) IPU3HAKMU.

IpynnupoBka no ampubymuBHOMY TIPU3HAKY [IPEAIIOAATAET, 4TO
YUCAO BBIAEAEHHBIX I'PYIII CTPOTO COOTBETCTBYET (PAKTHYECKOMY YHC-
Ay T'DPaAAIIMM 3TOro IIpU3HAaKa. PacCMOTPHMM 3TOT BOIPOC Ha AQHHBIX
Taba. 3.1. VI3 Hee BUAHO, UTO IPYIIIHPOBKA My3eeB IIPOU3BeAEHaA 110 BU-
Aam 1o Kaaccudukanuu JOHECKO (nckyccTBoBepuecKue, HCTOpUYe-
CKUe U apXeOAOTHMYeCKHe, KpaeBepueCcKre, eCTeCTBeHHO-Hay4yHble, Ha-
VYHO-TeXHUYECKHUe, KOMIIAEKCHBIE, OTpPaCAeBBHIe, CIIeIJHaAU3UpPOBaH-
HBIE U TIP.).

[MTpu TOCTPOEHNH TUTIOAOTUYECKOU I'PYIIITUPOBKY 10 KOAUYE€CMBEH-
HOMY NPU3HAKY HEOOXOAUMO IIPAaBUABHO YCTAHOBUTHL MHTEPBAA I'DYII-
NIUPOBKY, OIIPEAEAUTh HEOOXOAUMOE YHUCAO IPYIIIL. ['paHUIBI UHTEPBA-
AOB YCTQHABAWBAIOTCSI TAKUM OOpa30M, YTOOBI BHYTPU Ka’KAOM BBIAe-

Uucao MyseeB,  YAEABHBIM BeC My3eeB,

Bup mysesa en, % K HTOTY
HckyccTBOBEAUECKHE 309 12,17
Hcropudeckue u apxeOAOrudecKue 532 20,95
KpaeBepueckue 1294 50,96
EcTecTBeHHO-HAy4YHbIE 39 1,54
HayuHo-TexHHYecKue 20 0,79
KoMIaekcHBIe 190 7,49
OTpacaeBble, CIeNaAN3POBAHHBIE 155 6,10

U IIpoyue

HUToro 2539 100,00



AEHHOM TPYIIIHI EAMHUIIBI COBOKYITHOCTH OBIAM OAHOPOAHBIMH B Kade-
CTBEHHOM W KOAWYECTBEHHOM OTHOIIEHWY, a CAMU I'PYIILI IPU 3TOM
CyII[eCTBEHHO OTAWYAAUCE APYT OT ApyTa. APyTUMU CAOBaAMH, IpodaeMa
OIPEAEAEHUS] MHTEPBAAOB TUIIOAOTUYECKON T'PYIIIUPOBKU PeIIaeTCst
Ha OCHOBAHUU BHEIAGACHUS TAKUX KOAMYECTBEHHBIX TPAHUI] U3MEeHeHUs
IPYHIMPOBOYHOTO IIPU3HAKA, IIPU KOTOPHIX SIBA€HUE H3MEHSIEeT WA
npuoOpeTaeT HOBOE KaueCTBO. Tak, IpU aHAAW3e YCIIeBAeMOCTHU CTY-
AEHTOB y4eOHOI0 3aBEeACHUS B 3UMHIOIO CECCHIO II0 ITPEAMETY BO3MOJK-
Ha TUIIOAOTMYEeCKasl IPYIIHPOBKA Ha YCIEBAIOIIUX U HEYCIIEBAIOIIUX.
B kauecTBe rpynnmpoBOYHOIO IIPU3HAKA B AQHHOM CAydYae BBLICTYIIAeT
YCIIEBAEMOCTh CTYA€HTOB. YPOBHEM BapbUPYIOIIETrO IIPU3HAKa, KOTO-
PBIM pa3AeAsieT 3TU ABa THIIA CTYASHTOB, OYAET YAOBAETBOPUTEAbHAsS!
orjeHKa «3». CTyA€HTEl, KOTOPBIe He ITOAYUYUAU 3Ty OIIeHKY, COCTAaBUAU
OAMH THII, @ CTYAE€HTHI, IIOAYYHMBIIVE OII€HKU «YAOBAETBOPHUTEABHO»
Y BBIIIE, — APYTOU THIL.

YucAo TPyHII B THUIIOAOTMYECKOU TPYIIIMPOBKE 3aBUCHT OT YHMCAA
PEaAbHO CYIIECTBYIOIIUX COIIMAABHO-3KOHOMUYECKHX TUMoB. CoIiu-
AABHO-3KOHOMUYECKUE THUIIBI SIBACHUM, BHIAGAEHHBIE TUIIOAOTHUYECKOM!
I'PYHIINPOBKOM, U3YUYAIOTCS C TOYKH 3PEHUSI UX COCTaBa, CTPYKTYPHI TH-
INYeCKU OAHOPOAHEIX IPYIII M U3yUeHUsI BapHUalluy IPU3HAKOB BHYTPHU
OAHOTUIIHOM COBOKYITHOCTU M OAHOTUIIHBIX I'PYIIII HA OCHOBE IIOCTpOe-
HUS CTPYKTYPHOM I'PYIIIUPOBKU.

CmpyKkmypHasi rpynnupoBKa — 3TO pacuAeHeHWe OAHOPOAHOM
B KAQUeCTBEHHOM OTHOIIEHUY COBOKYIIHOCTU E€AMHHI] II0 OIIPEAEAEH-
HBIM, CYIIEeCTBEHHBLIM IIPHM3HAKaM Ha I'PYIIB], XapaKTepHu3ylollue ee
CcoCTaB U CTPYKTypy. CTPYKTypHBIE 'PYIINPOBKYU IPUMEHSIOTCS IIPAK-
TUYECKH B H3yYeHUM BCEX COIJMAABHO-3KOHOMUYECKHX IIPOIIeCCOB
U IBA€HUH. B KauecTBe rpynnupoBOYHBIX IPU3HAKOB, TaK >Ke KakK U [Ipu
IIOCTPOEHUM TUIIOAOTUYECKOMN T'PYIIIMPOBKY, MOTYT PacCMaTpPUBATHCS
KOAMYECTBEHHBIE U aTPUOyTUBHBIE IPU3HAKU.

ITpu rpynnupoBKe 10 ampubymuBHOMY NPU3HAKY TPYIIILI OTANYA-
IOTCS APYT OT APYTa II0 XapaKTepy Ipu3Haka. UucAo IPYII, Ha KOTOPhIe
AEAUTCSI U3ydaeMasi COBOKYIIHOCTb, KaK IIPAaBHUAO, OIPEAEASeTCsS YHC-
AOM I'papany aTpUOYTHUBHOIO IIPHU3HAKA. DTO HATASIAHO IIPEACTABAEHO
B TabA. 3.2.

CTpyKTypHasi IPyIINPOBKA I10 KOAUYECMBEHHOMY NPU3HAKY TaK>Xe
IIpeAlIoAaraeT OlpeAeAeHNe YKcAa TPYIII U HIMPUHY UHTepBaAa (bonee
IIOAPOOHO 3TO pacCMOTPeHO B pasa. 3.3). [Ipumep CTPyKTypHOM IpyII-
IIMPOBKU II0 KOAUYECTBEHHOMY IIPU3HAKY IIPEACTaBAEH B TaOA. 3.3.

[TpuMeHeHVE CTPYKTYPHBIX I'DYIIINPOBOK IIO3BOASIET Ha AOKAAb-
HOM yPOBHE PACKPBITH CTPYKTYPY COBOKYIITHOCTHY, IIPOAHAAU3UPOBATH
n3ydaeMble SIBA€HUS U IIPOIeCChl, U3MeHeHHe UX BO BpEMEHH U 3aKO-



Yucao obpa- TToaroroBaeHO
YUucAeHHOCTh
30BATEABHBIX KBaAH(pHHHpO-
o 00y4YarOIIUXCS
OTAel\eHI/IfI YupesxpeHuu BAaHHBIX pa60q1/1x
Bcero, % Bcero, % Bcero, %
eA. K I/ITOI’Y TBIC. YEA. K I/ITOI’Y TBIC. YEA. K I/ITOI’Y
OtpeneHus Ha Oase 1940 44,15 740 77,65 270 63,23
OCHOBHOTO 00IIIero
o0OpazoBaHUs
OtpenreHust 1407 32,02 120 12,60 103 24,12
Ha Oaze cpepHero
(moaHOTO) 0611IETO
obpazoBaHusg
I'pymnmsl, B KOTOPBIX 1047 23,83 93 9,75 54 12,65
MOAOAEXKbD He IT0-
AydaeT CpeAHero
(moaHOTO) 0611IETO
obpazoBaHusg
NToro 4394 100,00 953 100,00 427 100,00

[pymmsl ropopoB
U IIOCEAKOB F'OPOACKOT'O
THIIA TI0 YUCAY JKUTEACH,

TBIC. YEA.
Ao 3,0
3,0—49
50—99
10,0—19,9
20,0—49,9
50,0—99,9
100,0—499,9
500,0—999,9

1000,0 u 6oree

NToro

YHrcao ropoaOB U ITOCEA-
KOB I'OPOACKOTO THIIA

Bcero, ea. % K UTOTy
349 14,58
315 13,16
561 23,43
473 19,76
375 15,66
157 6,56
129 5,39
24 1,00

11 0,46
2394 100,00

YUrCAeHHOCTh HaCeAeHUS

Bcero, % K wTOry
TBIC. YeA.

604 0,58
1257 1,21
4002 3,86
6582 6,35
12057 11,63
10928 10,54

27085 26,12
15430 14,88
25760 24,83

103 705 100,00



HOMEPHOCTH U3MeHEHUs COCTaBa COBOKYIIHOCTH BO BDEMEHH, €CAU OHU
IIPOCAEKMBAIOTCS 3@ PsI) IIOCAEAOBATEABHBIX IIEPUOAOB BDEMEHH.

OpHa M3 OCHOBHBIX 33A@4 CTATHCTUYECKHUX T'DYIIHPOBOK COCTOUT
B UCCAEAOBAHUU CBSI3€U U 3aBUCUMOCTEN MEeXKAY IPU3HAKaMU €AUMHUI]
CTAaTUCTUYECKOW COBOKYIIHOCTH, KOTOpas pellaeTcs C IIOMOIIBIO IIO-
CTPOEHUSI aHAAUTHUECKUX I'PYIIIINPOBOK. AHAAUMUYEeCKASl [PyNNnupoB-
Ka — 3TO TPYIINPOBKQA, BBISIBASIONIAS B3aUMOCBSI3Y U B3aUMO3aBUCH-
MOCTHU MEJKAY U3y4aeMBIMHU COIMAABHO-3KOHOMHUYECKUMU SBA€HUSIMU
Y IIpU3HAKaMU, UX XapaKTepHu3yIoUINMU. B cTaTucTHKe BCe MPHU3HAKU
AEASITCS Ha (DAKTOPHBIE U Pe3YABTAaTUBHLIE. (PAKMOPHbLE NPU3HAKU —
3TO IIPU3HAKM, KOTOPEIE OKA3bIBAIOT BAUSHIE Ha N3MeHeHUe Pe3yAbTa-
THUBHBIX IIPH3HAKOB. Pe3yAbmamuBHble NPU3ZHAKU — 3TO IIPU3HAKH,
KOTOpBIE U3MEHSIOTCS IIOA BAWSHUEM (PaKTOPHBIX IPU3HAKOB. B3au-
MOCBSI3b IIPOSIBASIETCSI B TOM, YTO C BO3pAacCTAaHHEM POAM (PAKTOPHOTO
IIPU3HAKA U IIOA €T0 BAUSHHEM OOAee UHTEHCUBHO U3MEeHSIeTCS Pe3YAb-
TATUBHBIN IPU3HAK.

OCo6eHHOCTH aHAAUTUYECKON TPYINUPOBKU COCTOAT B TOM, 4TO
€AUHUITEI COBOKYITHOCTH TPYIIUPYIOTCS IO (PAKTOPHOMY ITPHU3HAKY,
a pacyeT I'PYHIIOBBIX CPEAHUX IIPOU3BOAUTCS II0 3HAQUEHUSIM PEe3yAb-
TaTUBHOTO IIpHU3HaKa. MHaue roBops, KakKpasl BHIAGAEHHAs TPYIIa Xa-
paKTepHU3yeTCsl CPEeAHUMH BEAMYMHAMM Pe3YABTATUBHOTO IIPU3HAKA.
[MTo u3MeHeHHIO 3TUX BEAUYUH U OIIPEACASIETCS HaAUYWe CBsI3ed U 3a-
BUCUMOCTEH MEKAY IPpU3HAKaMHU.

Kak 1 B caydyae CO CTPYKTYPHOM IDYHNIIMPOBKOM, Ba’KHOM 3ajpadei
IIPU IIOCTPOEHUU aHAAUTHUECKON I'PYIIINPOBKU SIBASIETCS BBIOOD 4MC-
Ad I'PyIII, Ha KOTOphle He0OOXOANMO pa30UTh U3yd4aeMylo COBOKYITHOCTh
eAUHUI] HaOAIOACHUS, U OIpeAeAeHUe UX TPAHUIl. OTO OIpeAeAseTcs
IIeABIO, 3aAaYaMHU, YCAOBUSIMHM KOHKPETHOT'O MCCAEAOBAHUS, clienudu-
KOM M3y4aeMOTO COIIMaAbHO-39KOHOMHUYECKOTO IBA€HUS UAM IIpOIjecca.

[Tponecc MOCTPOEHHSI QHAAUTHUYECKHX TIPYINHPOBOK IIPEAIIOAA-
raeT cOOAIOAEHUE OITPEeAeAeHHBLIX TpeboBaHui. HazoBem ABa OCHOB-
HBIX. Kakpast BEIA€AEHHAs TPYIIa AOAKHA COAEPIKATh CTATUCTUYECKU
OAHOPOAHBIE EAMHUIBI COBOKYIIHOCTU IIO IPYIIIMPOBOYHOMY IIPU3HA-
Ky. KoAnuecTBO eAMHUI] COBOKYIIHOCTH B Ka’KAOU BBIAGACHHOU IpyI-
e AOAYKHO OBITH AOCTATOUYHBIM AASI TIOAYYEHUS TUIIUYHBIX, HAAEKHBIX
CTAaTUCTUYECKUX XapPAaKTePUCTUK U3y4aeMOro SIBA€HUS UAM IIpollecca.
B kauecTBe npuMepa aHAAUTHYECKON I'PYIIIIHPOBKYU PaCCMOTPUM MaTe-
puanbl TabA. 3.4.

Bce paccMoTpeHHEBIe IPYyIIINPOBKU OO BEAUHSIET TO OOCTOSTEABCTBO,
YTO €AVHUILI OOBEKTa Pa3AeAeHbI Ha IPYIIILI 10 KAKOMY-AMO0 obI1e-
My IIPU3HAKy. B oAHOM caydae — 3TO BUA My3est (CM. Taba. 3.1), B Apy-
TOM — OTAEAEHHI 00pa30BaTEeABHBIX YUPEXKAEHUH (CcM. TabA. 3.2), B Tpe-



I'pynmet KpeauTopckas Aeburopckas

4 , 0. . 0.
opll;i}:(l)saa(;pm Uncro op- 33aAOAKEHHOCTD, MAH DY 33A\OAJKEHHOCTD, MAH DY
pummeHTy raHnsarnm, B cpeareM B cpearieM
TexyTett €A, Bcero Ha OAHY Op- Bcero Ha OAHY Op-
AMKBHUAHOCTH raHM3aIuIo raHM3aITuio
0—100 28036 7011555 250,09 3749744 133,75
101 —200 26 527 7673865 289,29 7014197 264,42
Caaitre 200 24064 2820840 117,22 5973338 248,23
UToro 78627 17 506 260 222,65 16 737279 212,87

ThEM — YMCAO JKUTeAeH (CM. TabA. 3.3), B 4eTBepTOM — Kod3(PULEHT
TeKylllel AMKBUAHOCTHU (CM. TabA. 3.4). Ka>kapIll pa3 rpynnsl oOpa3oBa-
HBI [0 OAHOMY IIPU3HAaKy. Takasi rpyInupoBKa Ha3bIBAETCS NPOCMOU.
Kom6uHauuoHHOU CYUTAETCS IPYIINPOBKY, KOrAa pasbueHue co-
BOKYIIHOCTU Ha T'PYIIIEI IIPOU3BOAUTCS 110 ABYM U GOA€e TPYIIITHPOBOY-
HEBEIM IIPH3HAKaM, B3SITEIM B COYETAHUU (KOMOWHANIMU) APYT C APYTOM.

[Moarpynmst CpepHsasa Yucao
Ho p yHHHy obAacren YUCAO  YHUCAEHHOCTH Obopor MaAbIX
obaacren MaABbIX
Mep 10 BEAUUHHE o6ra-  pabGOTHUKOB _ mpea-
rpyu- 110 HHCAY _ 000pOTa MAABIX ~ CTeH,  MAaAbIX IPEA- npeAva i pusi-
bL MaABIX preA MPEAIPUSITUAN, eA. MPUATUH, T, 5 THH,
TIPHIITHH, €A, MADA PyO. TBIC. YEeA. MAPABYD: e, ep.
1 2 3 4 5 6 7
1 7,0—15,3 45,6—99,2 10 690,4 748,5 89,4
99,2—152,8 1 86,7 117,1 11,0
NToro 11 777,1 865,6 100,4
2 153—23,6 456—99,2 2 234,4 171,0 32,7
99,2—152,8 3 373,5 414,0 59,0
HUToro 5 607,9 585,0 91,7
Utoro 45,6—99,2 12 924,8 919,5 122,1
mo noprpynmam — 99,2—152,8 4 460,2 531,1 70,0
Bcero 16 1385,0 1450,6 192,1



CHauana rpynnsl OPMUPYIOTCS II0 OAHOMY IIPU3HAKY, 3aTeM OHU Ae-
ASITCSI Ha IIOATPYIIIBI IO ADYTOMY IIPU3HAKY, a 3TH B CBOIO OUYEPEAb Ae-
ASITCSI IO TPEThbeMy | T. A. KoMOMHAIMOHHEBIE TPYIIIIUPOBKU ITO3BOASIOT
M3y4aTh EAUMHUIIEI COBOKYITHOCTA OAHOBPEMEHHO 10 HECKOABKUM ITPU-
3HakaMm. [Ipu mocrpoeHnr KOMOWHAITMOHHOM I'PYIIIUPOBKY BO3HUKAET
BOITPOC O TTOCAEAOBATEABHOCTU pa30HeHus eAWHUI] OOheKTa IO IIpU-
3HakaM. Kak mpaBuAO, peKOMEHAYEeTCSI CHaYaAd IPOM3BOAUTE I'PYIIIIN-
POBKY IT0 aTpUOYTUBHBIM IIPU3HAKaM, 3HaUeHUsI KOTOPEIX UMEIOT SIpPKO
BBIpa’KeHHbIe KaUeCTBEHHBIE PA3ANYNS, @ 3aTEM AOIIOAHSTH €€ I'PYIIIN-
POBKOM IO KOAMYECTBEHHBLIM ITPHU3HaKaM.

KomOuHAIMOHHEIE TPYNIIMPOBKU IIPUMEHSIOTCS, KaK IIPABHUAO,
IIPU U3YYEHUU CAOKHBIX COITMAABHO-3KOHOMUYECKHUX SIBAEHHUH U IIPO-
1eccoB. HeoOXoAUMMEIM U 00s13aTEABHBIM YCAOBHUEM IIOCTPOEHUS 3TOTO
BUAQ IT'PYIIINPOBOK SIBASIETCS HAAWYME AOCTAaTOUYHO OOABIIIOrO YMCAQ Ha-
oaropeHuN. OCOOEHHO aKTYaAbHO 3TO YCAOBHE IIPU MCCAEAOBAHUU 3a-
BUCHMOCTY PE3YABTAaTUBHBIX IIPU3HAKOB OT ABYX M Oonree (PaKTOPHBIX.
Aeno B TOM, 4TO KOMOMHAIS IPYIIUPOBOYHLIX IPU3HAKOB IIPUBOAUT
K PE3KOMY YBEAWYEHUIO YUCAA IPYII. UHUCAEHHOCTE K€ eAMHHUI] B KajK-
AOU U3 HUX MOKET OKa3aThCs HEAOCTATOYHOM. B pe3yarbTaTe nccrepoBa-
TeAb IIPUAET K MaAOOOOCHOBAHHBIM BEIBOAAM.

ITpuMepoM KOMOMHAIIMOHHOM I'PYIIIUPOBKY ABAsIeTCs TabA. 3.9.

[TocTpoeHUue CTATHUCTHUYECKUX TPYIIIUPOBOK IIPEAIOAATAeT pelile-
HUe PsIA@ OCHOBHBIX 3aAau. ITpeskae Bcero caepyeT BBIOPATh IPyIINUPO-
BOYHBIN IIPHU3HAK, 3aTeM ONPEAESAUTH YMCAO I'PYII, Ha KOTOPHIE HY’KHO
pa3bUTh U3y4aeMylo COBOKYIIHOCTb, ¥ 3aPUKCHPOBATh I'DAHUIILI HH-
TEPBAAOB IPYyNIUpPOBKU. Ha 3aBepinaromeil CTapuu HEOOXOAUMO AAS
Ka>KAOM IPYyIIIIMPOBKY HAUTU KOHKPETHBIE T0OKa3aTeAN UAU UX CUCTEMY,
KOTOPBIE AOAKHEI XapaKTepU30BaTh BEIAEACHHBIE I'PYIIIIHL.

Br1O0Op IrpynnupoBOYHOTO IIPU3HAKA SABASIETCS OAHUM U3 CAMBIX CY-
IIECTBEHHBIX U CAOXKHBIX BOIIPOCOB TEOPUU CTATUCTHUYECKOMN TPYIIIIU-
POBKM U CTATUCTHUYECKOTO HCCAEAOBAHUS B IIeAOM. IpynnupoBO4HbL
NpPU3HAK — 3TO OCHOBaHUE, II0 KOTOPOMY IIDOBOAUTCSI pa30reHNne epr-
HUII COBOKYIIHOCTH Ha OTAeABHEIE rpynnbl. OT BEIOOpa IrpyIIIPOBOYHO-
r'o IpU3HAKa 3aBUCHUT IIPABUABHOCTE BEIBOAOB CTATHCTUYECKOTO MCCAE-
AOBaHUs. B KauecTBe OCHOBAHUS I'PYIIIMPOBKU HEOOXOANMO UCIIOAB30-
BaTb HauboAee CyIeCTBEeHHbIE, TEOPeTUYeCKY 0OOCHOBAHHLIE ITPHU3HA-
KH, OTpaKalollle CYLIHOCTb M3y4aeMbIX COIMAAbHO-3KOHOMUYECKUX
SIBA€HUH U IPOIIECCOB B YCAOBUSIX IIOCTABAEHHEIX IJeAet U 3apad.



B ocHoBaHMe IDYNINPOBKH MOTYT OBITH ITIOAOKEHBI KaK KOAWYE-
CTBEHHBIE, TaK U aTpUOYTUBHEIE (KaueCTBeHHBIe) ITpu3Haku. Koauue-
CmMBEHHblE NPU3HAKU OOBIYHO UMEIOT YMCAOBOE BEIpa’keHue (Hampu-
Mep, 06beM BBHIITYCKaeMOM ITPOAYKITUY, BO3PACT YEAOBEKA, AOXOA CEMBbH
U T.A.). AmpubymuBHble NPU3HAKU He TPEATIOAATaloT TU(PPOBOTO BhI-
pakeHusi. OHU AQIOT KQUECTBEHHYIO XapaKTEPUCTUKY €AUMHUITEI COBO-
KyIHOCTH. TaKOBHI, HAIIPUMeED, IIOA, CeMeIHOe IToAOKeHue, hopma cob-
CTBEHHOCTHU U T. A.

[MocTpoenune rpynnupoBKH IO aTpPUOYTUBHOMY IIPU3HAKY TpeOyeT
0e30IINO0YHOT0 OIIPEAEAEeHUS TPAAAIIN, Ha OCHOBE KOTOPHIX YCTaHaB-
AWBAETCS TPUHAANEKHOCTD U3y4aeMbIX SIBAEHUU U ITPOIIECCOB K OIIpeAe-
AEHHOMY THITY. BEIA@AEHHEBIE IPYTIITEL AOASKHBI OTAMYATHCS APYT OT APyTa
He 10 KOAUYECTBEHHOM, @ MCKAIOUUTEABHO 110 KAUeCTBEHHON XapaKTepu-
CTHKe IIPU3HaKa. YKCAO I'PYII, Ha KOTOPhIe pa30UBaeTCs U3ydaeMasi Co-
BOKYITHOCTB, KaK IIPABHUAO, 3aBUCHUT OT YHUCAQ I'PAAALINY aTpUOYTUBHOTO
Ipu3HaKa. Tak, rpynnrupoBKa HACEASHHUS I10 ITIOAY AOITyCKaeT o6pa3oBa-
HUE TOABKO ABYX I'PYIIIT — MY>KCKasl ¥ JKeHCKas. [ pyIImupoBKa IPOMBIIII-
AEHHBIX IIPEAIPUATHMN IO opMaM COOCTBEHHOCTH IIPEATIOAAraeT o0-
pa3oBaHMUe CTOABKUX I'PYII, CKOABKO CYIIIeCTBYeT ee Pa3AUYHBIX (hOpM,
HO He O0OAee YHCAQ BUAOB YCTAHOBAEHHBIX (hOPM COOCTBEHHOCTH.

[Tpu nmocTrpoeHuu TIPYHIUPOBKU IO KOAWYECTBEHHOMY IIPHU3HAKY
HeO0OXOAMMO TIIATEABHO U3YYUTh SKOHOMUYECKYIO (COIMAABHYIO) CYIII-
HOCTBb MCCAEAYEMOTO SIBA€HUSI UAU IIpOoliecca. AWIIE ITIOCAE 3TOrO B CO-
OTBETCTBUU C 3aAa¥YaMM MCCAEAOBAHUS MOYKHO PeIllaTh BOIIPOC O YMC-
Ae Trpym, OAN3KUX 10 3HAQUEHUIO K BapbUPYIOIIEeMy IIPU3HAKYy eAUHUI]
CcOBOKyITHOCTH. OIIpepeArB TaKUM 0O6pa3oM OCHOBAHUE IPYIINPOBKY,
IPUCTYIAIOT K PElIeHUIO IPOOAEMBI YUCAA IPYIII, Ha KOTOPOe HY’KHO
pa3buTh UCCAEAYEMYIO COBOKYITHOCTD.

CaepyeT IMOMHUTD, YTO YUCAO I'PYIIII BO MHOTOM 3@BHCHUT OT 3aAa4
WCCAEAOBAHUS M BUAQ [TOKA3ATEAS], [IOAOJKEHHOI'O B OCHOBAHUE IPYIIIIN-
POBKH, OT 00'beMa COBOKYIIHOCTH (YMCAQ €AMHMUII) UCCAEAYEMOTO OO BEK-
Ta, OT BAPUATUBHOCTU I'PYINIINPOBOYHOIO IIPU3HaKa. KoanyecTBO rpymnm
AO/JKHO OBITH AOCTQTOUHEIM, YTOOBI YETKO U OIPEAEAEHHO BEISIBUAUCH
XapakTep U 0OCOOEHHOCTHU U3y4aeMoro IBAeHUs. [IA0X0, ecAn UX Mano,
HO TaK)Xe IIAOXO, eCAU UX U3OBITOK. Tak, mpu HEOOABIIIOM O0OBEME CO-
BOKYITHOCTHU HeAB3s1 0Opa30BBIBATH OOABIIIOE YMCAO I'pynil. OHU GyAyT
BKAIOYATh HEAOCTATOUHOE YHUCAO eAUHUI oObeKTa. [ToaToMy nmokasaTe-
AW, PaCCUUTAHHEBIE IIPU TaKOM IPYNHINPOBKE, He OYAYT IIPEACTaBUTEAD-
HBIMU U TUIIUYHBIMU, HE IIO3BOAIT IIOAYYUTh AA€KBATHYIO XapaKTepu-
CTUKY UCCAEAYEMOT'O COIIMAABHO-3KOHOMUYECKOTO SIBACHUS.

YrCAO TPYIII 3@BUCUT OT CTEIIeHNU BAPUATUBHOCTH I'PYIIIIHPOBOYHO-
ro MpH3HAaKa: YeM OHa BHIIIE, TeM OOABIIIEe MOXHO 0Opa3oBaTh IPYIIIL.



YToOBI He BCTATh Ha OUIMOOYHEBIN IIyTh, HY’KHO BHUMATEABHO IIPUCMO-
TPETHCS K pa3Maxy KOAeOaHUM IIPU3HAKA, KOTOPBIM OIIPEAEASIeTCS KakK
Pa3HOCTb MEXAY €r0 MAaKCHMAaAbHBIM M MUHUMAABHBIM 3HAUEHUSIMU.
BaskHO MOCTOSTHHO YUUTHIBATEH, YTO YeM OOABIIIe pa3Max BapbUPOBaHU
IIPHU3HAaKa, IIOAOKEHHOTO B OCHOBAHUE TPYIIIUPOBKY, TeM OOABIIIE MO-
>KeT OBITH 00pa30BaHoO I'PYIIII, HO TeM OOABIIIE I BePOSITHOCTD IIOCTPOe-
HUS «ITyCTBIX» I'PYIIIL.

C opHOM CTOpPOHBI, 4eM OOAbIIEe OOpa30BaHO IPYIII, TeM TOYHee
BOCIIPOU3BOAUTCS XapakKTep uccaepyeMoro oonvekra. C APyroM CTopo-
HBI, KaK y’Ke TOBOPUAOCE, CAUIIKOM OOABIIIOE YMCAO I'PYII 3aTPyAHSIET
BBIIBA€HIE 3aKOHOMEPHOCTEeHN IIPU HMCCAEAOBAHHUM COIMAABHO-3KOHO-
MHYECKUX SIBA€HUHN U IIPOIeCcCOB. B HUX pacTBOPSAIOTCS OCOOEHHOCTH,
BEIp@’KAloIIe B3aUMOCBS3b U B3aUMOBAUSHUE ITPU3HAKOB. [1pu Heo-
IIPaBAQHHO MAAOM UUCA€ IPYIIIL B OAHY U Ty >Ke I'PYIIITY IIOaAyT €ANHHU-
IIbI COBOKYIIHOCTH C Pa3AMYHEBEIM BBEIpa’keHHueM ocobeHHocTH. [ToaToMy
B KaKAOM KOHKPETHOM CAydYae IIPU ONIPEAEACHUU YMCAQ TPYIIIL CAEAYeT
HCXOAUTH He TOABKO M3 CTelleHU BapUalluM IIpH3HaKa. Ba>kHO y4UTHI-
BaTh 0COOEHHOCTH OOBEKTa, a TA@aBHOEe — IIeAW M 3aAQUM MCCAEAOBa-
HUS.

B nmpakTrnueckol paboTe AT OIIPEASASHUS YU CAQ TPYIII MOSKHO BOC-
IIOAB30BAaThC hopMyaor CrepasKecca:

n=1 3322IgN, (3.1)

TA€ N — YUCAO I'pynIr; N — 4HCAO €eAVHUIT COBOKYITHOCTH; 1g N — aecs-
TUYHBIN AoTapudM oT N.

AaHHast popMyAa IMOATBEPFKAQET, UYTO BBIOOD UMCAA IPYIIII 3aBUCHUT
OT o6'beMa COBOKYITHOCTH. HepOCTaTOK COCTOUT B TOM, UTO ee IIpUMe-
HeHUe AQeT XOPOIIIe Pe3yAbTaThl AUIIb B TE€X CAy4asixX, KOTAQ COBOKYII-
HOCTb COCTOUT U3 OOABIIOTO YMCAQ €AMHUII, @ paclIpepereHre eAUHNI]
10 IIPU3HAKY, IOAOKEeHHOMY B OCHOBaHNe IPYIIIHPOBKY, OAM3KO K HOP-
MaABHOMY.

Apyro# crioco® ompepeAeHUsl YMCAa TPYII OCHOBAH Ha IIpUMeHe-
HUU IIOKa3aTeAs] CPEeAHEero KBaApPaTU4YeCKOro OTKAOHeHus (o). [lpu
3TOM BeCh AMANIa30H U3MEeHEHHUS ITOKA3aTeAs IIPEAIIOAATaeTCsI PABHBIM.
3HAQUUT, €CAU BeAHWYMHA HHTepBasa paBHa 0,50, TO COBOKYIIHOCTh pas-
OuBaetcs Ha 12 rpym, a KOTA@ OHa paBHA 2/30 UAM G, TO COBOKYITHOCTD
AEAUTCSI, COOTBETCTBEHHO, Ha 9 u 6 rpynmn. OpAHAKO IIPU OIPeASAeHUU
YHCAQ TPYII AQHHBIM METOAOM CYIIeCTBYyeT OOAbIIIasi BEPOSITHOCTD I10-
AYYEHUS «ITYCTBIX» AU MAaAOUYMCASHHBIX I'PyIII. «[ TyCTEIMU» Ha3bIBAIOT-
Csl TPYIIIBL, KOTOPHIE He COAePsKaT HU OAHOU €AMHUIIBI COBOKYIITHOCTH.
[MTosToMy pAaHHBIMU (DOPMYAAMHU HEAB3sI IIOAB30BATHCS MEXaHUYECKHU.
Vix nokazanus TpebyroT KOPPEKTUPOBKHU.



[Tocae TOro Kak yCTaHOBAEHO YHCAO I'PYIIII, PEIIaeTCs 3aAada olpe-
AEAEeHUsI NHTEPBAAOB I'PYHNINPOBKYU. MHMepBaAA rpynnupoBKU — 3TO
WHTEepBaA 3HAQUEeHUU BAPBUPYIOUIEro IIPHU3HAKAa, AeKAllUX B OIpeAe-
AEHHEBIX Ipeperax. KaskAbIM MHTepBaA UMeeT CBOIO AAWHY (LIIUPUHY),
BEPXHIOIO ¥ HUJKHIOIO TPAHUIIBI UAU XOTS OBl OAHY M3 HUX.

Huwxnsaa rpanuya nvHTEepBara — 3TO HauUMeHbllIee 3HaUeHUe IIpHU-
3HaKa B MHTEPBaAe, a BEPXHSA IPAHUUA VHTEPBara — €ro HaubOAb-
lllee 3HaUeHMe. 3a HUJKHIOIO IPAHUIYy IIePBOTO MHTEpBaAd IPUHUMA-
eTcsl, Kak [IPaBUAO, HauMeHbIIlee 3HaueHNe IIPHU3HaKa B COBOKYITHOCTH
eAUHUI] HaOAIOAeHU. BepxHssa rpaHulla MOCAEAHEro MHTepBaAa He MOo-
>KeT OBITh MeHblIIle HauOOABIIIEeTrO 3HaUeHUS IPU3HakKa B COBOKYITHOCTU
eAUHUIT HaOAFOASHUS.

HTupuna unmepBaAa — 3TO PA3HOCTb MEKAY BepXHEU U HUJKHEU
rpPaHULIAMU.

VIHTepBaAbBl I'PYNIUPOBKU B 3aBUCUMOCTU OT UX IIMPUHEBI OBIBAIOT
paBHBIe U HepaBHEIE. [TochrepHUe AeAITCS Ha IPOTPECCUBHO BO3pac-
TalolINe, IPOrPECCUBHO YOBLIBAIOIINE, IIPOM3BOABHBIE U CIIEIMAAU3U-
pOBaHHEIE.

Ecam Bapuanust npr3HaKa IPOSBASIETCS B CDABHUTEABHO Y3KHUX I'Pa-
HUIIaX U pacIlIpeAeAeHre HOCUT PAaBHOMEPHBIM XapaKTep, TO CTPOST
IPYHIINPOBKY C pPABHbIMU UHMEPBAAAMU.

BeanunHa paBHOTO MHTEePBaAa OIPEAEASIETCS IO CAeAyIolel dop-
MyAe:

h== ZI@&x_ ‘min (3.2)

TA€ Xpaxr Xmin — COOTBETCTBEHHO MaKCHUMaAbHOE M MUHUMaAbHOE 3Ha-
YeHUs IPU3HAKa B COBOKYITHOCTH; Il — YHUCAO TDYIIIL.

[Moayuennyio no dopmyae (3.2) BEeAMYUHY HA3BIBAIOT WArOM UH-
mepBaaa.

Ecau pazMax Bapualuy IpH3HaKa B COBOKYIIHOCTH BEAUK U 3Haue-
HUs IpU3HaKa BapbUPYIOT HepaBHOMEPHO, TO HAAO UCIIOAB30BATh I'PYII-
IUPOBKY C HEPABHBIMU UHMepBaAamu. HepaBHbBIe HHTEDPBAABI MOTYT
OBITH ITOAYYEHBEI HECKOABKUMHU CIloco6aMu. B cayuae, ecan mocTpoeH-
Hasi TPYIIINPOBKA C PABHBIMU UHTEPBAAAMU COAEPSKUT I'PYIIHI, HE OT-
paKarolye OlpeAeAeHHBIe THIIBI U3y4aeMOoro sSIBAeHHS MAU IIpoliecca
HAM He COAeprKalllie HU OAHOM eAMHUIIBI COBOKYIIHOCTH, BO3HUKAET He-
00XOAMMOCTD YBEAMUEHHUSI — OOBbeAMHEHUSI AByX UAU HECKOABKHUX Ma-
AOUYMCAEHHBIX MAU «IIYCTBIX» IIOCA€AOBATEABHBIX PABHEIX HHTEPBAAOB.
ApyTuM cIroco60oM IMOCTPOEHUs HePaBHBEIX NHTEPBAAOB SIBASIETCS IIPH-
MeHeHUe IIPOTPeCCUBHO-BO3PACTAOIINX U IPOrPECCUBHO-YOBIBAIOIINX
HMHTEePBAAOB. B 0CHOBe UX OCTPOEHUS AeKUT IPUHIUI apudMeTHde-



CKOM WAM TeOMeTpUUYeCcKON Iporpeccuu. BeamumHa H3MeHSAIOUIUXCS
WHTEPBAAOB OIIPEAEASIETCS IIO CAEAYIOLINM hopMyAaM:
apugmeTndeckom nporpeccuu  h;y =h;+ q;

reoMeTpuyeckou nporpeccuu  h;; =h;q, (3-3)
rae h; — BeAWYMHaA i-T'O UHTEPBAAQ;  — KOHCTAHTA (AASI IPOTPECCUBHO-
BO3PACTAIOUINX MHTEPBAAOB UMEET 3HAK «IIAIOC», @ IPU IIPOTPECCUBHO-
yOBIBAIOIIUX — 3HAaK «MHUHYC»); ¢ — KOHCTAHTA (OHa Ooablie 1 — Apas
IIPOTPECCUBHO-BO3PACTAIOIINX W MeHbIle | — B IPOTHBOIOAOKHOM
CAy4ae).

ITpuMeHeHne HepaBHBIX UHTEPBAAOB OOYCAOBAEHO CIEHUMUKON
1 OCOOEHHOCTSIMU H3y4aeMOT'0 COITMAaAbHO-3KOHOMHUYECKOTO SIBA€HUS
WAHU IIPOIeCCq, KOTAQ B IIEPBBIX I'PYIIAX HeOOABIIAs pa3HUIlA B ITOKa-
3aTeAsIX UMeeT OOABIIIOe 3HaUeHNe, a B IOCAEAHUX I'PYIIIax 3Ta Pa3HU-
Ila CyIIeCTBEHHOTO 3Ha4eHUs He mMeeT. Hanpumep, npu mocTpoeHUun
I'PYHIIMPOBKY IIPEAITPUSTUH CBSI3U 110 ITOKA3aTEATO YHCAEHHOCTH PaboT-
HUKOB, KOTOPBIN BapbupyeT oT 200 uea. oo 2 000 gea., HerleaecooOPa3HO
IIPUMEHSITh paBHBIE UHTEPBaABL. Beab COBOKYITHOCTE IIPEACTaBA€HA KaK
MAaABIMH, TaK U KPYIHEHIIUMU IPeAnpusTusaMu. [ToaToMy caepyeT 00-
pa3oBBIBATh HEPABHBIE UHTEPBaABI Takue, Kak 200 — 500, 500 — 1 100,
1100—2000. B HalleM OpuMepe BeAWYMHA Ka’KAOTO IIOCAEAYIOIe-
ro uHTepBara O6oabllle npeabIAyiiero Ha 300 yea., T.e. yBeANUYMBAETCS
B apru(MeTHIeCKO! IPOTrPeCcCUm.

Pemrenue Bompoca o BEIOOpe PaBHBIX UAM HEPABHBIX MHTEPBAAOB 3a-
BUCHT OT YUCAQ EAUHUI] COBOKYITHOCTH, IIONIaBIINX B KA’KAYIO BBIACAECH-
HYIO TPYIILY, T. €. OT CTEIIeHU 3alIOAHeHUs HUHTEPBAAOB.

HHTepBaAbl IPYIINPOBOK MOTYT OBITH 3aKPBHITHIMU M OTKPBITHIMH.
3aKkppimbiMu UHMEPBAAAMU HA3BbIBAIOT TakKWe, B KOTOPBLIX yKa3aHa
BEPXHSISI M HUJKHSIS TPaHuLbl. OmMKpblmble UHMEPBAAbL UMEIOT TOABKO
OAHY TPaHUIy (BEPXHIOIO — Y IIePBOT0, HUJKHIOIO — Y IIOCAeAHero). Ha-
IIpUMep, IPYHIIBI KOMMepyeCKUX OQHKOB 110 YMCAY PabOTAIOUINX B HUX
COTPYAHUKOB, 4eA.: Ao 200, 200 — 300, 300 — 400, 400 u 6oxree.

[Tpy rpynmnmpoBKe E€AMHUI] COBOKYITHOCTH IIO KOAMYECTBEHHOMY
[IPU3HAKY I'PAHUIBI MHTEPBAAOB MOT'YT OBITH 0003HAUYEHHBI II0-PAa3HOMY,
B 3aBHCHMOCTH OT TOT'O, HEIIPEPHIBHBIN 3TO IPU3HAK UAU AUCKPETHBIN.

AOIycTUM, OCHOBAHUEM I'DYIIINPOBKU CAY>KUT HENPEPbIBHALI Npu-
3HAK (HapuMep, I'PYNIbl CTPOUTEABHBIX (DUPM IO BEAUYUHE IIPUOHI-
AH, TEIC. py0.: 4200 —4 400, 4 400 —4 600, 4 600 —4 800, 4800 — 5 000).
B 3TOM CAyuae oAHO U TO JKe 3HaUeHUe IIPU3HaKa BEICTYIIAEeT U BepXHel
U HYDKHEeH rPaHUuIlaMU ABYX CMEKHBIX MHTEPBAAOB. TaK, BEAMYNHA IIPU-
ObiAu 4 400 THIC. py0. COCTABASIET BEPXHIOIO I'PAHUITy IIEPBOT'O MHTEP-
BaAad U HUXKHIOIO I'PAHUIy BTOpOTo, 4 600 ThIC. py6. — COOTBETCTBEHHO



BTOpPOTO U TpeThbero. CAeAOBATEABHO, BEPXHSISA IPAHUIIA [-TO HHTEPBaAd
paBHa HUKHeU rpanuilie (I + 1)-ro nHTepBaAa.

[MTpu TakoM 0603HaYEeHUU T'PAHUI] MOKET BO3HUKHYTH BOIIPOC, B Ka-
KYIO TPYIITy BKAIOYATh €AVMHMIIEI COBOKYITHOCTH, 3HAUYEHUsI IIpU3HaKa
Y KOTOPBIX COBITQAQIOT C IPaHUIaMU MHTepBaAroB. Hampumep, BO BTO-
PYIO MAM TPETBIO IPYIITY AOAKHA BOUTH CTPOUTEABHAsT pupMa C IIpU-
651ABI0 4 600 TEIC. py0.? ECcAM BepxHSsA rpaHuIia pOpMUPYETCs IO IIPUH-
LUy «UCKAIOYHUTEABHO», TO PUPMa AOAKHA OBITH OTHECEHA K TPeThel
IPYIIIE, & EeCAU «BKAIOUMTEABHO» — TO KO BTOPOH.

YTOoOBI IPaBUABHO OTHECTHU K TOM MAU WHOU I'PYIIIe eAUHHUITY COBO-
KYIIHOCTH, 3Ha4eHVe IIPU3HaKa KOTOPOM COBIIAAAEeT C TPAHUIAMU WH-
TEPBAAOB, MOXHO HCIIOAB30BATH OTKPBITHIE WHTEPBAABI (IO HAIIEMY
[IPUMepYy I'PYHIBI CTPOUTEABHBEIX (DUPM II0 MPUOBIAU IIPe0Opa3yroTCs
B caepyromue: Ao 4400, 4400—4600, 4600—4800, 4800 u Ooaee).
B paHHOM cAydae BOIIPOC OTHECEHUSI OTAEABHBIX €AMHMI] COBOKYIIHO-
CTH, 3HAYEHUSI KOTOPBIX SIBASIIOTCS TPAHUYHBIMY, K TOM UAM MHOU TPYII-
Ile pelraeTcsi Ha OCHOBE aHAaAM3a ITOCAEAHEro OTKPBITOTO MHTEPBAaAa.
Bo3MO>KHEL ABa CAydast 0003HAUEHUST [IOCAEAHETO OTKPBLITOT'O UHTEPBA-
Aa: 1) 4800 TeIC. py6. 1 60Aee; 2) 6oaee 4 800 Tric. pyO. B mepBoM caydae
CTpouTeAbHBbIE DUPMBI C BeANYNMHOM NpUOBIAU 4 600 TEIC. py0. IOIIaAyT
B TPETHIO I'PYIIITY; BO BTOPOM CAy4ae — BO BTOPYIO TPYIIILY.

EcAm B OCHOBaHUM TI'DYIIHUPOBKHU AEKUT GUCKPEMHbLU NPU3HAK,
TO HUJKHSISI TPAHUIIA (-T'O UHTEepBaAa paBHA BepxXHel rpanuile (i — 1)-ro
WHTEepBaAg, yBeAndeHHOU Ha 1. HampuMep, rpynnbl CTpaxoBBIX KOMIIA-
HUY II0 YHCAY 3aHSITOTO IlepCcoHana (deA.) 6yayT umeTsb Bup: 100 — 150,
151—200, 201 —300.

[MTpu ompepereHHM IpaHUIL UHTEPBAAOB CTATUCTHYECKUX TPYIIIMPO-
BOK MHOTA@ UCXOAST U3 TOTO, YTO U3MEeHEeHNe KOANYECTBEHHOT'O IIPM3HAKa
IIPUBOAWT K ITOSIBAEHHIO HOBOTO KauecTBa. B aToM caydae rpaHuIia MHTEp-
Baid YCTAHABAWBAETCSI TaM, TAE IIPOUCXOAUT IIEPEXOA OT OAHOT'O KauecTBa
K ApyroMy. B rpynnupoBKax, UMeIOIINX eAbIO OTOOPa3UTh KaueCTBEHHbIe
O0COOEHHOCTH U CIIENUMUKY BEIASASIEMBIX IDYIIIT EAMHUI] U3y4aeMOM COBO-
KyIIHOCTH IO IIPU3HAKY, IPUMEHSIOTCS CIIeIUaAU3UPOBAaHHbIE HTHTEPBAABIL.
Cneuuaau3upoBaHHblE UHMEPBAAbL — 3TO UHTEPBAABI, KOTOPEIE IIpUMe-
HSIFOTCSI AAST BEIAGACHUS 113 COBOKYITHOCTY OAHUX Y T€X JKe THUIIOB IT0 OAHOMY
U TOMY JKe [IPU3HAKY Y SIBAEHHHN, HAXOASIIUXCS B PA3ANYHBIX YCAOBUSIX.

[Tpu n3yyeHHUM COLIMAABHO-OKOHOMHUUYECKUX SIBA€HHM HaA MaKpo-
YPOBHE 4aCTO IIPUMEHSIOT I'PYNIIUPOBKY, TA€ UHTEPBAABL He OBIBAIOT
HU IIPOTPECCUBHO-BO3PACTAIOIIUMHY, HU IPOTPECCUBHO-YOBIBAIOIIUMU.
Takue MHTEepPBaABl HA3BIBAIOTCSI NPOU3BOABHbIMU. KaK IIPAaBUAO, OHU
HUCHOAB3YIOTCS IIPU IPYIIIIHUPOBKE IIPEAIIPUSITUN II0 YPOBHIO peHTabeAb-
HOCTH, TPUOBIABHOCTH U AD.



PaccMoTpUM KOMIIAEKCHBIM IIPpUMEp ITOCTPOEHUsSI BCEX IIepeuunc-
AEHHBIX B AQHHOM IIOAPa3jpeAe BHAOB CTATUCTUYECKUX T'PYIINPOBOK
Ha OCHOBE AQHHBIX, IIPEACTaBACHHEIX B TaOA. 3.6.
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CyOBeKr

Bearopoackast o6AacTb

BpsHCcKas o6aacTb

Baapumupckas o6AacTb

Bopoueskckas 00AaCTb
IBaHOBCKas 06AACTD
Kanay>kckas o0AacThb
KocTtpomckas 06AacTb
Kypckasg o6aacTb
Awurnerikasi o00AaCThb
OpaoBcKas 00AaCTb
Pa3aHckag oO6aacTb
CMoaeHCKasg 00AaCTb
TaMmO0BCKag 0OAACTb
TBepcKkas 06AaCTb
TyabCcKast 0OAACTh
SApocaaBckasg oOAaCTb
Pecmrybanka Kapeans

Pecrybanka Komu

ApxaHreabCcKas 0OAACTb

Boaoroackast o0AaCTb

KaanHmHIpaackas oOAaCTb
AeHUHTpaACKasg 00AaCTb

MypmaHCKast 00AaCTb
Hosropoackasa o6AacTb
INckoBCcKast 00AACTb

Ywucao ma-

ABIX TIPEA-

MPUATHH,
TBIC.

16,3
7.1
16,4
18,7
8,7
11,0
7.1
8,7
10,1
7.0
11,4
9,9
7.1
12,3
16,7
23,6
8,7
10,6
11,1
6,4
22,2
15,5
8,5
57
4,3

CpeAHsist YMCAEH-
HOCTb PaboT-
HHUKOB MaAbIX
MIPEAIPUSITUAN,

TBIC. YeA.

82,4
71,9
152,0
149,6
74,2
86,7
54,8
67,2
73,9
48,1
78,5
67,5
65,8
88,5
1121
111,8
48,1
82,4
64,7
73,6
109,4
137,0
42,8
45,6
45,6

O6opoT Ma-
ABIX IIPEA-
OPUSATUHN,
MADA Py0.

77,4
74,4
93,6
152,8
94,9
1171
45,7
64,9
98,9
45,6
97,0
74,3
72,8
80,0
118,2
143,0
60,0
100,2
80,7
77,6
246,0
110,8
99,5
3715
39,4

* M3 paccMOTpeHusi UCKAIOUEHBI MoKaszareAu 1o Mockse, CaHkT-IletepOypry
1 MOCKOBCKOM OOAACTH.



Ipynnsl cyon- Yucao ma- CpeaHsIst YMCAeH- O6opoT

€KTOB I10 YUCAY ng:gi_ ABIX TIPEA- HOCTH PAaOOTHUKOB MaABIX TIPEA-
MaABIX TIPEATIPHUSI- Y MIPUSITHH, MAaABIX ITPEATIPHUSI- MIPUSITHUH,
THUH, TBIC. €A, ToB TBIC. THUH, TBIC, YA, MADA, pyo.
A 1 2 3 4
4,3—9,2 11 79,3 637,7 712,3
9,2—14,1 7 76,4 542,2 648,2
14,1—19,0 5 83,6 633,1 552,8
19,0—23,9 2 45,8 221,1 389,0
UToro 25 285,1 2034,2 2302,3

B KayecTBe rpynIupoOBOYHOrO IPU3HAKA B3SITO YUCAO MAABIX IIPEA-
npustuil. [TockoabKy 06'beM U3ydaeMOM COBOKYIITHOCTH eAMHHUI] HaOATO-
AEHUSI HEBEAUK — BCEro 25 eAUHUI, IIPEACTABASIETCS LIeAeCOOOpa3HBIM
CTpouTh HeOOoABIIOe YnCAO rpymnn. OOpasdyeM deTeIpe IPYHIBI CyOb-
€KTOB C PABHBIMU HUHTEPBAAAMU. BeAWYMHY HHTEpBaAd ONPEAEAUM
o hopMyae

Xmax — Xmin _ 23,06-4,3

_h: =
n 4

4,9.

O6o3nauuM rpanunsl rpynm: 4,3 —9,2 — 1-a rpynmna; 9,2— 14,1 —
2-a rpynna; 14,1 —19,0 — 3-a rpynmna; 19,0 — 23,9 — 4-a rpynma.

ITocae TOro Kak ompepenreH IPYINIUPOBOYHBIN IMPU3HAK — YHCAO
MaABIX IIPEAPUSATHH, 38A@HO YKCAO I'pynn — 4 u o6pa30oBaHBI caMu
I'PYIIIBI, HEOOXOAMMO OTOOPATh ITIOKA3aTeAH, KOTOPhIE XapaKTepU3yIoT
TPYHIIBL, U OIIPEAEAUTDH UX BEAWYHMHEI 110 Ka)KAOH rpymie. [TokaszaTeau,
xapakrepusymolue cyobekTsl PO, pa3HOCATCS 10 YeTHIPEM YKa3aHHBIM
IPyHIIaM ¥ IOACYUTBHIBAIOTCS I'PDYIIIOBBIE UTOTU. Pe3yAbTATHI IPYIIIN-
POBKH 3@HOCSTCS B TAOAUIY U OIIPEAEASIIOTCS OOlIMie UTOTU B aOCOAIOT-
HBEIX BEAMYHMHAX II0 COBOKYIITHOCTU €AMHUII HAOAIOASHUS 110 Ka’KAOMY
IToKa3aTeAlo (Taba. 3.7).

Tenepb 3Tu aOCOAIOTHBIE TOKA3ATEAN ITIEPECUUTHIBAEM B ITPOILIEHTHI
K uTOTy». TakuM oOpa3oM noarydaeM Taba. 3.8.

13 TabA. 3.8 BUAHO, UTO B OCHOBHOM ITPEOOAAAQIOT CYOBEKTHI C UHC-
AOM MaABIX TIpeArnpusTus ot 4,3 Ao 9,2 Teic. IX poast cocTaBasieT 44 %.
Ha AOAI0 MaABIX NPEANpPUATHUM AQHHOM rpymnnbl npuxoputcs 31,3 %
CpepHEeN YMCAeHHOCTHU pabOTHUKOB BCeX MaAbIX npearnpustuil u 30,9 %
o6opoTa. CyowekTrl LlenTpasnbHoro m CeBepo-3amapHoro depeparb-



pynnel cyosb- VACABHBI
€KTOB I10 UHUCAY S
MaABIX IPEATIPUSI- eKT}(,)B
THH, THIC.
4,3—9,2 44
92—14,1 28
14,1—19,0 20
19,0—23,9 8
HUToro 100

Crpyxrypa
YHCAa Ma-

ABIX IIPEA-
MIPUSATAN

27,8
26,8
29,3
16,1

100,0

CrpyKTypa Cpea-
Hel YACAeHHOCTH
pabOTHUKOB Ma-
ABIX IPEATIPUSITHI

31,3
26,7
31,1
10,9

100,0

Crpykrypa
obopora
MaABIX IIPEA-
IPUSTAR

30,9
28,2
24,0
16,9

100,0

HBIX OKPYT'OB pacIIpeAeAeHb] II0 YHUCAY MAABbIX IPEAIIPUSTHUN He PaBHO-
MepHO. Tak CyOBEeKTHI 10 YMCAY MaABIX IpeAnpusaTuil ot 4,3 Ao 9,2 ThIC.
uort 1,1 po 19,0 TEIC. UMEIOT IPUOAU3UTEABHO OAMHAKOBHIN YASABHBIN
BeC YHCAEHHOCTU paboTHUKOB: 31,1—31,3%, Opu TOM, UTO U YAEAb-
HBIM BeC MAABIX IPEAITPUSTUYN B HUX He CHUABHO pasamdaetcs: 27,8 %

u 29,3 %.

Boaee KOHKpeTHBIN aHaAM3 B3aUMOCBSI3HU ITOKa3aTeAer MOKHO CAe-
AQTh HA OCHOBE QHAAUTHYECKOU IPYIIUPOBKYU (Taba. 3.9).

CpeAHsIst YUCAEH-

YUMCAO MAABIX
HOCTb PAOOTHUKOB

OBGOPOT MaABbIX

MPEAIIPUATHAM, ) TIPEATIPUATHHN,
Ipynnel cyos- Usero TBIC. MARDIX TP GATIDIT MAPA PyO.
€KTOB I10 YHCAY CyGLeK- THH, TBIC. 9€A.
MAABIX HIPCA™ %o B cpea- B cpea- B cpea-
NPUSITAH, THIC. . HeM 5 HeM B HOM
O ha OAUH O ha OAUH O ha OAHMH
CyOBEKT CyOBeKT CyOBeKT
4,3—9,2 11 73,9 7.2 06377 58,0 712,3 64,8
92—14,1 7 76,4 10,9 542,2 77,5 648,2 92,6
14,1—19,0 5 83,6 16,7 633,1 1266 5528 110,6
19,0—23,9 2 45,8 22,9 221,2 1106 3890 1945
HUToro 25 2851 — 2034,2 — 2302,3 —
B cpepanem - — 11,4 e 81,4 - 92,1
Ha OAUH

CyOBEKT



Ananns Taba. 3.9 CBUAETEABCTBYET O TOM, YTO YMCAO MAABIX IIPEA-
[IPUSITUM, UX CPEAHSISI YMCA€HHOCTh PAOOTHUKOB M 0OOPOT HAXOASITCS
B IIPSIMOM 3aBUCHUMOCTH: YeM KpyIIHee CyOBEKT II0 UHCAY MAABIX IIPEA-
IIPUSATUH, TeM OOABIIIE CPEAHSIST YUCACHHOCThL PAOOTHUKOB U TeM OOABIIIe
obopoT. MckAatoueHNe COCTaBAsIET I'PyIIa CyOBEeKTOB C YMCAOM MaABIX
npeanpusaTui oT 19,0 Ao 23,9 THIC., AAST KOTOPOY XapaKTepHbBI OOABIITHE
00OPOTHI IPU MEHbBIIIEeN YUCAEHHOCTH PAOOTHUKOB.

MBI pacCMOTpeAH MPUMEPE! TPYIIINPOBOK II0 OAHOMY IIDH3HAKY.
OAHAKO B DPSIAE CAydYaeB AAS PEIIeHUs IIOCTaBAEHHEIX 3aAa4 TaKas
TPYHINPOBKA SIBASETCS HEAOCTATOYHOM. B 3THX CAyYasix IepexopsT
K I'PYIIINPOBKE MCCAEAYEMON COBOKYITHOCTH IO AByM U Ooaee cylie-
CTBEHHBIM IIpU3HAKaM B WX B3aUMOCBSI3H, T.e. K KOMOWMHAI[MOHHOM!
IPYIIUPOBKE.

B pesyabraTe 0OpabOTKM M CUCTeMATH3AIUM MEePBUYHBIX AQHHBIX
CTATUCTUYECKOTO HAOAIOAEHMS ITOAYYAIOT ITPOCTEHIINU BUA TPYIIIU-
POBKH, Ha3bIBa€MHBIN PSIAOM pacipeAeAeHusi. B HUX M3BeCTHa YUCAEH-
HOCTB EAMHUI] HAOAIOASHUS B IPYIIIAX, IPEACTaBACHHAS B @OCOAIOTHOM
¥ OTHOCUTEABHOM BHEID@KEHUU.

Pag pacnpegeaenust — 3TO yIIOPSIAOYEHHBIE II0 OIIPEAEAEHHOMY Ba-
PBUPYIOLIEMY TPU3HAKY OAHOPOAHBIE TPYIIIBI €AMHUI] COBOKYITHOCTH.
B 3aBuCHUMOCTY OT IIpU3HAaKa, MOAOKEHHOTO B OCHOBaHME ITOCTPOEHUS
psiaa PaclIpepAeAeHUs, PasAUYaloT aTpuOyTHBHBEIE M BapHallMOHHBIE
PSIABI pacIIpeAeAeHus.

AmpubymuBHblil psig pacnpegeaAeHust — 3TO PSIA PacCIIpeAeAeHUs,
IIOCTPOEHHBIHN IT0 KaUeCTBEHHBIM ITPHU3HaKaM, He UMEIOIIUM YHUCAOBOTO
BBIP@’KEHUSI U XapaKTePU3YIOIUM CBOMCTBO, KAYECTBO U3y4aeMOTo CO-
IMAABHO-9KOHOMUYECKOTO SIBA€HUS. ATpUOYTUBHBIE PSIABI pacIiIpepe-
AEHUS XapaKTePU3YIOT COCTAB COBOKYIIHOCTH IIO TeM MAM MHBIM CyIIe-
CTBEHHBIM IIpU3HAKaM. B3siThle 3a HECKOABKO IIEPUOAOB, 3TU AQHHBIE
IIO3BOASTFOT MCCAEAOBATh U3MEHEHNEe CTPYKTYPEL. YHCAO rpymn aTpuly-
THUBHOTO PSIA@ PACIPEASASHUST aA€KBATHO YMCAY TPAAAIIUM, PA3HOBUA-
HOCTeM aTpubyTUBHOTrO IIpu3HakKa (Tada. 3.10).

OAeMeHTaMU AQHHOTO Psida PAcCIpPeAeAeHUs SBASIOTCS I'Papalluu
aTpuOyTHUBHOTO IIPU3HAKa «YCIIEBAEMOCTb» («yCII€BAIOT» — «HE yCIIe-
BAIOT») U YUCACHHOCTb Ka’KAOHW I'PYIIIEL B aOCOAIOTHOM (4EAOBEK) U OT-
HocuTeAbHOM (%) BeIpaskeHUH. CTYA€HTOB, CAABIINX 5K3aMeH IIO CTa-
THCTUKE, OBIAO 46 uen. VIX yAeABHBIN BeC COCTaBUA 92 %.



YAEABHBIN BeC B 0011el YUHCACHHOCTH

YcneBaeMOCTb Ywucaro CTYACHTOB, YeA. CTYAGHTOB, %
YcneBaroT 46 92
He ycneBatoT 4 8
HUToro 50 100

BapuauuonHnblil psig pacnpegeAeHust CTPOUTCS IO KOAWYECTBEH-
HOMY IIpU3HAaKy. AI0OOM TaKoH pPsip COCTOUT U3 BapHaHTOB YHMCAOBHIX
3HQUEeHNM KOAMYECTBEHHOTO IIPM3HAKQ, T.€. YaCTOTHI (YMCAEHHOCTH)
OTAEABHBEIX BApUAHTOB WAU KaKAOM TI'PYIIBEl BapHUAIlMOHHOTO PSAQ.
OTH YnCAd TOKA3BIBAIOT, KaK YaCTO BCTPEYAIOTCS T€ UAYM WHBIE BapUaH-
THl (3HaYeHUs IIpU3HAaKa) B psAY pacupepereHuss. CyMMa BceX 4aCTOT
OIIpeAeAsieT YUCAEHHOCTb BCell COBOKYITHOCTH.

YucAeHHOCTH IPYIII MOT'YT OBITH BEIPa’KeHBI KaK B aOCOAIOTHBIX Be-
AMYMHAX, T.€. YUCAOM €AMHUI] COBOKYIIHOCTU B Ka>XKAOUM BBEIAEACHHOM
I'PyIIle, TAaK U B OTHOCUTEABHBIX BEAMYMHAX — B BUAE AOAEH, YAEAb-
HBIX BECOB, IIPEACTABAEHHBIX B IIPOIleHTaxX K UTOr'y. HacTOCTh — 3TO OT-
HOIIIeHVEe YUCAEHHOCTU TPYIIIEI K 00Iel YHMCAeHHOCTH, BEIpaKeHHOE
B OTHOCUTEABHBIX eANHUIIaX UAU IPOIIeHTaxX K uTory. COOTBETCTBEHHO,
CyMMa 4acTOCTel paBHa 1, eCAU OHU BEIPA)KEHEI B AOASIX €AMHUIB, AU
100 %, ecan oHU BBIpa’KeHHBI B IIPOI[E€HTAX.

B zaBuCcuMOCTH OT XapakTepa Bapualluy Ipu3HaKa pa3AndaloT ANC-
KpeTHHIE U MHTePBAaAbHBIE BAPHAIIMOHHBIE PSIABI PACIIPEASASHUS.

AuCKpemHblli BAPUAUUOHHBLU psig PACIPEASACHUSI — 3TO PSA,
B KOTOPOM TPYIIIBI COCTABAEHBI II0 IPU3HAKy, U3MEHSIOIEeMYyCs AUC-
KPETHO U IIPUHUMAIOIIEMY TOABKO IleAble 3HaUeHUs.

[TpuMepoM AUCKPETHOT'O BaPHUAIIMOHHOTO PSIAQ PACIPEAEACHUS SIB-
ASIEeTCSI paclpepeAreHre CTyAeHTOB 110 OIleHKe, IOAYYeHHOH! Ha 5K3aMe-
Hax (Taba. 3.11).

B rp. 1 Taba. 3.11 npeapcTaBAeHBI BApUAHTHI AUCKPETHOT'O Bapualiu-
OHHOTO PSAQ, B IP. 2 — YaCTOTH, @ B I'P. 3 — 4YacTOCTHU. B cayuyae He-
IIPepPBIBHOM BapHallid BEeAWYHWHA IIPU3HAKa Y €AUHUI] COBOKYIITHOCTHU
MO>KeT IIPUHUMATH B OIIPEACACHHBIX IIPEAEAAX AIOOBbIe 3HAaUEeHUs, OTAU-
YaIoIIUecss APYT OT APyTa Ha CKOAb YTOAHO MaAyIO BEAUUUHY.

HumepBaabhblil BAPUAUUOHHBLIL PSig pacnpegeAenHust — 3TO PSA,
B KOTOPOM TIDYHIIMPOBOYHBIM IIPU3HAK, COCTABASIOIIWMN OCHOBAHUE
I'PYHIINPOBKY, MOKET IIPUHUMATEL B OIIPEAGACHHOM MHTEPBAAe AIOOBIE
3HaueHUs1. VIHTepBAABHBIN PSIA PACIIPEASAEHUS IIeAeCO0OPa3HO CTPOUTD



N YAEABHBIN BEC CTYA€HTOB
OK3aMeHAIMOHHBIN OaAA UHCAO CTYAEHTOB, YeA. A TYA !

% K UTOTY
1 2 3
5 16 32
4 23 46
3 14
2 8
NToro 50 100

IIpe’KAe BCero IIPY HEeNPepBIBHOM BapHalluy IIPU3HAKA, d TAKKE eCAU
AHUCKpEeTHAasl BapUallus IIPOSIBASIETCS B IIMPOKUX IIPEAEAdX, T.e. YHCAO
BApHAHTOB AVICKPETHOTI'O IIPU3HAKA AOCTATOYHO BEAUKO.

IlpaBuAa ¥ IPUHLIUILI IOCTPOEHUS NHTEPBAABHBIX PSIAOB paclipe-
AEAeHNS aHAAOTHUUYHEI IIPAaBUAAM U IPUHIUIAM IIOCTPOEHUSI CTATUCTU-
YeCKUX IPYIIUPOBOK. B cAydae, eCAM MHTEPBAABHBIN BapUAIMOHHBIN
PSIA paclpepeAeHus IOCTPOeH C PaBHBIMU MHTepPBaAaMH, YaCTOTHI IIO-
3BOASIIOT CYAUTH O CTEIIeHM 3allOAHEHUs MHTEepBaAd eAHNHHUIIAMU COBO-
KyIHOCTH. IIpu nocTpoeHur HepaBHBIX MHTEPBAAOB HEAB3s IIOAYUUTH
MHOMOPMAIIUIO O CTENeHU 3allOAHEHMS KaKAOTo MHTepBard. C IeAblo
NIPOBEAECHHsI CPABHUTEABHOTO aQHAAM3a 3aIIOAHEHHOCTH HHTEPBAAOB
OIIPEAEASIETCS IIOKA3aTeAb, XapaKTePU3YIOUIUN NAOMHOCMb pacnpe-
geAenust. OTO OTHOIIIeHNe YHCAQ €AUHUI] COBOKYITHOCTH K IITUPUHE UH-
TepBaAa.

YnCcAeHHOCTD YHCAO CTPOUTEABHBIX YAeAbHBIN Bec,
paboTaroIUX, YeA. dbupm % K UTOT'Y
100—200 12 15,00
200— 300 18 22,50
300—400 25 31,25
400— 500 14 17,50
500—600 11 13,75

HUToro 80 100,00



[IpruMepoM MHTEPBAABHOTO BAPHAIMOHHOTO DSIAQ PaCIpPEASACHUS
MOJKeT CAY’KUTb TabA. 3.12.

[IpeACTaBAGHHEBIN DsA PACIPEAEASHUS SIBASETCSI MWHTEPBAABHEIM,
B OCHOBAHUU 00pa30BaHUs I'PYIII KOTOPOT'O A€KUT HelIPEePHIBHLIN IIPU-
3HaK.

AHaAU3 PSIAOB PaCIIPEAEASHUS MOKHO AAS HATASIAHOCTU IIPOBOAUTH
Ha OCHOBE UX TpapuuecKoro n3odpa>keHus. AAST 3TOU IEAM CTPOST I10-
AUTOH, TUCTOTPAMMY, KYMYASITY ¥ OTUBY PaCIIPEAEACHUS.

IToauron ucnoab3yeTcst IpU U300pa’KeHUN AMCKPETHBIX BapHualy-
OHHBIX PSIAOB. AAST €r0 IIOCTPOEHUS B IPSIMOYTOABHOM CUCTEMe KOOPAU-
HaT 10 ocH abCIIUCC B OANHAKOBOM MacIiliTabe OTKAAABIBAIOTCS PaHKU-
pOBaHHBIE 3HaUEHUsI BAPbUPYIOLIEro IPU3HaKa, a II0 OCU OPAUHAT Ha-
HOCHTCS IIIKaAa AT BBIPAKEHUs YMCA€HHOCTH Ka’KAOTO BApUAHTY, T. €.
BEeAWYNHBI 9aCTOT. [ToAyyeHHEBIEe Ha IIepecedeHUuN aOCIUCC U OPAMHAT
TOYKU COEAMHSIIOTCS MPSIMBIMU AUHUSIMH, B PE3YAbBTaTe UYero IIOAYYAIoT
AOMAaHYIO AMHMIO, Ha3BIBAeMyI0 IIOAUTOHOM YacToT (puc. 3.1). MHoraa
AAS 3aMBIKQHUS IOAUTOHA IIpepAaraeTcs KpaiHue TOUKHU (CAeBa U CIIpa-
Ba Ha AOMaHOMW AMHUH) COEAMHUTD C TOYKaMHU Ha OCH abCIIUCC, B Pe3YAb-
TaTe 4Yero IOAydYaeTCsl MHOTOYTOABHUK. I'paduuecKku pacnpepereHUe
CTyA€HTOB IO 3K3aMeHAlIMOHHOMY OaAAy IIpeACTaBA€HO Ha puc. 3.1
(cm. Taba. 3.11).
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Yucao CTYAEHTOB, YEeA.
—_
(&} o
1 1
L ]

0 I I I I
2 3 4 5
OK3aMeHaIMOHHEIN 6anA

Puc. 3.1. MNonuroH pacnpenenennst CTyAeHTOB MO 3K3aMeHaLMOoHHOMY Ganny
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Puc. 3.2. l'cTorpamMma pacnpeneneHyst CTpouTenbHbIX IMPM T CpenHecnu-
COYHOWN YMCRNEHHOCTM PaboTatoLLmX

Iucmorpamma npumMeHSETCST AAT H300pa’keHUs HHTEPBAABHOI'O
BapuaIuoHHOro psipa. [Tpu mocTpoeHuun rucTorpaMMbl Ha OCu abcIuce
OTKAQABIBAIOTCSI BEAMYMHBI WHTEPBAAOB, & YaCTOTHI M300pa’karoTCs
IPSIMOYTOABHUKAMH, ITIOCTPOSHHBEIMH Ha COOTBETCTBYIOIIUX MHTEPBa-
Aax. BreicoTa CTOAGMKOB AOAJKHA OBITH IIPOMOPIIMOHAABHA YAaCTOTAM.
B pesyabraTe moaydaercs rpadumk, Ha KOTOPOM psiA PacIpeAeAeHUs
n300pa>keH B BUAE CTOAOMKOBON AMarpaMmsl (puc. 3.2). ['ucrorpamma
MO>KeT OBITh ITpeoOpa3oBaHa B IIOAUTOH PACIIPEAEAESHHUS, €CAU CEePEAU-
HEBI BEPXHUX CTOPOH IIPSIMOYTOABHHUKOB COEAUMHUTE IIPSIMBIMU.

[Mpu mocTpoeHuU TUCTOTPAMMBI PACIPEAEACHUS BapUAIMOHHOTO
PsiA@ C HEpaBHBIMUM MHTEPBAAAMU IO OCU OPAMHAT HAHOCST HE YaCTOTHI,
a OTHOIIIEHME YaCTOTHI K IITUPUHE COOTBETCTBYIOUIEr0 NHTEPBaAd. JTO
HEOOXOAMMO CAEAATh AAS YCTPAHEHUS BAUSHUS BEAWYHHBI WHTEPBaAa
Ha pacIpepeAreHHe WHTepBaAd M IIOAYYEHHsS BO3MOKHOCTU CpPaBHU-
BaTh yacToThl. Ha puc. 3.2 mpeacTaBAeHA TUCTOrpaMMa paclIpeAeAeHnsT
CTPOUTEABHBIX (PUPM 10 CPEAHECITUCOYHOM YMCAEHHOCTH pabOTarOIIMX
(cm. Taba. 3.12).

Anst rpadrueckoro n300paskeHrsl BapUAIllMOHHBIX PSIAOB MOJKET HC-
IIOAB30BAThCS KYMYASITUBHASI KpUBasi. [Ipu MOMOIIY KyMyAstmbl U30-
Opa>kaeTcsl psip HaKOIAEHHBIX 4acToT (puc. 3.3). HakonaeHHEBIE YacTo-
TEL OIIPEAEASIIOTCST ITyTEM ITOCAEAOBATEABHOIO CYMMUPOBAHUS YaCTOT
o rpynnamM. HakomaeHHBIE 4aCTOTEL IIOKA3bIBAIOT, CKOABKO EAMHHUI] CO-
BOKYIIHOCTH MMEIOT 3HAaYeHUs IIpU3HaKa He OOABIIe, 4eM pacCMaTpHU-
BaeMoe 3HaueHue.

[MTpu nmocTpoeHUN KyMyASITHI MHTEPBAABHOTO BapHUAIllMOHHOTO PSIAQ
10 OCH abCIMCC OTKAAABIBAIOTCSI BAPUAHTHI PSIAQ, @ II0 OCU OPAMHAT Ha-
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Puc. 3.3. Kymynata pacnpefeneHus CTpouTEdibHbIX (hpM e CpeaHEeCnMcoY-
HOW YMCNEHHOCTY paboTakoLLmx

KOTIA@HHBIE 4aCTOThI, KOTOPBIe HAHOCAT Ha IOAe Tpadrka B BHUAE Tep-
MTEHAMKYASIPOB K OCH aOCIIMCC B BEPXHUX IPAHUIAX HHTEPBAAOB. 3aTeM
3THU MEePIEHAUKYASIPBI COEANHSIIOT IPSIMBIMU U TOAYYAIOT AOMAHYIO AU-

HUIO, T. €. KYMYASTY.
[TpuMep KyMyASITBI, IOCTPOEHHOM IO AQHHBIM TabA. 3.12, mpepcTaB-

A€H Ha puc. 3.3.
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Puc. 3.4. OrvBa pacnpefeneHnsi CTPOMTENbHbIX OPM M0 CPeaHECNCOYHOM
YMCNEHHOCTM paboTaroLLmx



Ecau npu rpacdrieckoM n300pa’kKeHUH BapUAIMOHHOTO PSIAG B BUAE
KYMYASITBL OCH IIOMEHSITE MECTaMH, TO TOAyYuM oruBy. Ha puc. 3.4 npu-
BeAeHa OTHBA, IOCTPOEeHHAasI Ha OCHOBE AAHHBIX TaOA. 3.12.

I'pacuueckoe nzobpakeHre PSIAOB PACIIPEASACHUST TO3BOASIET Ha-
TASIAHO TIPEACTaBUTD PaclipepeAreHre AQHHBIX CTaTUCTUYECKOTO HabOATO-
ACHUSI.

1. I'pynnupoBska — 3T0:
a) ynopsigoYeHre eavHNL, COBOKYMHOCTM MO MPU3HaKy;
6) pa3brieHne eanHUL, COBOKYMHOCTM Ha Fpynnbl MO NPU3HaKY;
B) 0606LLEHNE eAMHUYHBIX (haKToB.

2. [pynnupoBka, BbISBAIOLLAS B3aMMOCBSA31 MEXAY ABAEHUSMU 1 UX MPU3Ha-
Kamw, Ha3bIBaAETCS:
a) TMMNonorn4eckown;
6) CTpyKTypHOW;
B) @aHanuTM4ecKom.

3. MpynnupoBka, B KOTOPOW pas3HopofHasi COBOKYMHCCTL pa3brBaeTcsa Ha of-
HOPOAHbIE rpyMnbl, HA3bIBAETCS:
a) TMMNonorn4ecKown;
6) CTpyKTYypHOW;
B) @aHanuTW4ecKowm.

4. I'pynnnpoBKa, NOCTPOEHHaSs! N0 ABYM NPA3HAKaM, Ha3bIBAETCS:
a) pspoM pacnpepneneHis;
6) npocTow;
B) KOMBWHALMOHHOWN.

5. pynNpOBO4HLIM MPU3HAKOM MPY MOCTPOEHWUN aHanMTUYeCKON rpynnmMpoB-
KW BbICTYMNaeT:
a) thakTopHbIN;
6) pe3ynsTaTUBHbIN;
B) (haKTOpHbI 1 pe3ynsTaTUBHBIN.

6. OcHoBaHviem rpynnmMpoBKY MOXET BbITb:
a) Ka4eCTBEHHbI NPU3HAK;
6) KONMWM4ECTBEHHBIN NPU3HAK;
B) KaK K@4eCTBEHHbI, TaK 1 KONNYECTBEHHbIV MPU3HAKMK.

7. Psip pacnpeneneHns, NoCTPOEHHBI MO Ka4eCTBEHHOMY NpU3Haky, Ha3blBa-
eTcs:
a) aTpubyTMBHbIM;
6) ONCKPETHLIM;
B) BApVaLMOHHbBIM.



8. BapvaLumnoHHI psg pacnpepeneHns — 3T psfd, NOCTPOEHHbIN:
a) Mo KAaYeCTBEHHOMY MPU3HAKY;
6) Mo KONMYECTBEHHOMY NMPU3HAKY;
B) KaK Mo Ka4eCTBEHHOMY, TaK 1 M0 KONMYECTBEHHOMY MPU3HaKY.

9. Npu HenpepbIBHOM BapraLummn NpraHaka LenecoobpasHo NoCTPouTs:
a) aTpunByTVBHEI psf pacnpeneneHns;
6) OUCKPETHBIN pag pacnpeneneHns;
B) MHTEPBaNbHbIV P pacnpeneneHms.

10. dns n3o06paxeHunst ANCKPETHBIX PAA0B pacrnpefeneHns MCNonb3yeTcs:
a) nonurowx;
6) ructorpamma;
B) kymyndaTa.
11. OxapakTepuaynte B1A psga pacnpenenens abuTypueHToB Mo pe3ynbTa-
Tam CAayM BCTYNUTENbHbIX 9K3aMEHOB:

pynnbl aBUTYpYEHTOB

o pesynsTatam Caaqv Yvcno abutypreHTos YpenbHbI BeC, % K UTory
3K3amMeHoB
He noctynueLune 100 28,6
MocTynmneLune 250 714
MToro 350 1000

a) AVCKPETHbIV BApUALMOHHBII;
6) MHTEPBANbHLIN BAPUALIMOHHbIV;
B) aTpubyTVBHBIN.

12. OxapakTepuaynTe BUL psga pacrnpeaeneHns KoOMMepyeckmx 6aHKoB Mo Be-
NYMHEe paboTatoLLMX aKTUBOB:

BennuHa paGotatoLinx Yuecno 6aHKoB YpenbHbIn BeC, % K UTOry
aKkTMBOB H6aHKa, MIH pyb.

o 150 7 10,9
150—250 10 15,6
250—350 32 50,0
350—450 11 17,2

450 v 6onee 4 6,3
NToro 64 100,0

a) OUCKPETHbI BapUaLNOHHBI;
6) MHTEpBanbHbI BAPUALMOHHbIN;
B) aTpubyTVBHBIN.
13. lNpepcTaBneH MakeT CTaTUCTUHECKOM Tabnuubl, XapaKTePU3YIOLLMIA Tpyr-
MMPOBKY MPOMbILLIAEHHBLIX MPEANpPUATUA MO CPEAHErcdoBOM CTOMMOCTU
OCHOBHbIX (hoHAOB:



O6beM BbinyckaemMoit

“Y1CneHHOCTb NPOMBILL-

CroumocTb HDOBVKLIVAL. MAH DV6 NEeHHO-NPON3BOACTBEH-
OCHOBHbIX Yueno npeg- poayKunn, PYo- HOro nepcoHana, Yerl.
¢hoHROB npen:- n I/IHTIEI)VI
NPUSATARA, MITH P B cpegHem B cpegHem
py6. Bcero Ha 0fgHO npeg- Bcero Ha 0fiHO npeg-
npustne npusTue
100—120
120—140
140—160
Ntoro

Kakorn B1g rpynnmMpoBKuy 0TPaXaeT AaHHbI MakeT:
a) TMNoNoOrn4eckyto;
6) CTPYKTYPHYIO;
B) @HaNUTMYECKYHO.

14. PacnpenenexHve npegnpusaTiin No TapugpHOMY Paspsly XxapakTepu3yeTcs
crnegyoLLMMN GaHHBIMU;
YpenbHbI BeC, B % K UTOry

TapudhHbI paspsg Yncno pabounx

2 5 10
3 6 12
4 5 10
5 12 24
6 22 a4

MToro 50 100

Onpepenute BUA papa pacrnpeaeneHus:
a) MHTEPBasbHbIN BAPUALIMOHHIN;
6) AMCKPETHLIN BAPUALIMOHHBIN;
B) aTpubyTMBHBIN.

15. PacnpegeneHne CTPOMTENbHBLIX KOMMaHWA Mo 4MCREHHOCTY paboTatoLLmx
XapakTepun3yeTcs CnegyroLwyMy AaHHbIMU:

Ipynnbl KOMNaHun
MO YMCNEeHHOCTH
paboTatoLLmx, Yen.

Yurcno komnaHuin

70—100 17
100—130 40
130 n 6onee 23

NToro 80



16.

17.

18.

19.

20.

OnpepenuTe yoenbHbIN BEC YUCHa CTPOUTENBHBIX KOMMaHWIA B KaXXAO0W Bbl-
AeneHHow rpynne:

a) 17,10; 40, 20; 23, 30;

6) 21,25;50,00; 28, 75;

B) 23,00; 17,00; 40, 00.

PacnpeneneHue hepMepcKrx X03aicTB Mo pa3Mepy 3eMenbHbIX YrOAUN Xa-
PaKTEPU3YETCH CREAYHOLLMMMN AaHHBIMU:

Ipynnbl hepmepckmx
XO3ANCTB N0 pa3mepy
3eMefbHbIX Yrogui, ThIC. ra

Yucno drepmepckimx
X03A1CTB

0o 40 21
40—60 13
60—80 9
80 n bonee 7

NToro 50

B kakyto rpynny nonanu hepMepCKmMe XO3AnCTBa C Pa3MepoM 3eMESbHbIX
yroguin 40 TbiC. ra:

a) B NepBy!o;

6) BO BTOPY!O;

B) B TPETLIO.

Monb3aysack opmynon Crepoxecca, ONPenenvTe MHTEPBan rpynnupoBKy
COTPYOHMKOB (PVpMbi MO YPOBHKO [OXOLOB, ECNM GOLLAA YMCIIEHHOCTL CO-
TpyaHukos coctasnseT 100 Yen., 8 MUHUMATTbHBIV U MaKCUManbHbIA [OX0A
cooTBeTcTBEHHO paseH 5 330 1 10 000 pyb.

M3BecTHbl cnegylolime gaHHble 06 0bbeme peann3oBaHHOW MpodyKumm
20 npepnpuaTuamu (MnH pyb.):

42,31 42,75 42,97 53,67 92,12
32,82 42,37 43,01 53,22 43,65
42,45 42,84 52,46 42,77 47,99
42,84 42,55 43,12 53,86 49,00

MocTporTe nHTEpBanbHbIM BapUaLVoHHbLIA pag pacnpepeneHns npeanpu-
ATV No 06beMY peanvM3oBaHHOWM MPOAYKLMW, NPeABapuUTENbHO BbIOENVB
He 6onee 4 rpynn.

Vimetotca cnepytoume gaHHble 06 ycnesaemoctun 30 ctygeHTos: 5, 4, 4, 5,
3,3,4,4,4,5,5,2,5,4,4,2,3,3,4,4,4,5,4,5,4,4,3,4,5, 5. NocTpoin-
Te AVCKPETHLIV pAf pacrnpepeneHust CTyAeHToB no 6annam, nonyYyeHHsIM
B CECCUIO.

Mo paHHbIM 3agaym 19 nocTpowTe psg pacnpeneneHys CTYAeHTOB Mo ypoB-
HIO YCMEBAEMOCTW, BbIAENVB B HEM OBE IPynbl CTYAEHTOB: He YCreBatoLLme
1 ycresatoLme.



CmamucmuuecKkue maobAulbl SIBASTIOTCS CPEACTBOM OPOPMAEHHUS
Pe3yAbTATOB CBOAKHU U IPYIIIMPOBKHY, & TAK)KE OPYAHEM aHaAM3a CTaTh-
CTUYECKUX AQHHBIX U UX IpadpuyeCcKoro mpeAcTaBAeHMs. TabAUIa eCcThb
Hauboaee parroHaAbHasE popMa U3AOKEHUST U N300pa’keHUsT Pe3yAb-
TATOB CBOAKYW U TIDYIIIMPOBKY, KOTOPAasl CyIIeCTBEHHO OOAerdaer ux
YTeHUe W aHaAu3. be3 CTaTUCTUYeCKUX TAGAUIl IIPHUIIAOCH OBl COIIPO-
BOXKAAQTH KAJKABIM MMOKA3aTeAb I'POMO3AKMME IosicHeHusiMu., C mmomo-
LIBIO JKe TabAMI] CTATUCTUYECKUE MaTepHuaibl PACIIOAATalOTCs B ompe-
AEAEHHOM ITOPSIAKE, YAOOGHOM AASI UX CPDaBHEHUS MESKAY COOOM U AAS KIC-
YNCAEHUSI IPOU3BOAHBIX ITOKa3aTeAel. HTOOBI COOTBETCTBOBATH CBOEMY
Ha3HAYEHMIO, CTATUCTUYECKas TabANIIa AOAJKHA OBITE IO BO3MOKHOCTH

HeOOABIIION, KOMIIAKTHON U yA0000003pUMOH.

HauMeHnoBaHMe TaOAUIEL (OO 3aTOAOBOK)

CopepxaHue
HaumenoBaHue rpagd (BepxHUe 3aTOAOBKHU)
CTPOK

A 1 2 3 4 5 eooe

HauMenoBaHue
CTPOK (60KOBEIE
3aroAOBKH)

Cka3yemoe
TaOAMIBI

IToapaekaimee
TaGAUILBI

WToroBas WTorosas
CTpPOKa rpacda

HyMmepanus
< rpad

e
Crpoku
TaOAUITEL
(_

CTaTUCTUYECKYIO TaOAUIY OT APYTHX TaOAUYHBIX (POPM OTAMYAIOT
CAepyioliiie 0cCOOEHHOCTH. Bo-IIepBEIX, B HEM AQeTCsl CBOAHAS XapakK-



TEPUCTUKA eAWHUI CTATUCTUYECKOU COBOKYIIHOCTH, IIOABOAUTCSI OAVH
HAY HECKOABKO UTOT'OB. BO-BTOPBIX, OHa COAEPIKUT PE3YABTATEI IIOACYE-
Ta SMIUPUYECKUX AQHHBIX. B-TpeThux, XapakrepusyeMble B HeH 00b-
€KTHI ¥ TOKAa3aTeAr PACIIOAATalOTCs TaK, YTOOBI X HaUMeHOBaHUe ITPU-
BOAMAOCH AHIIIL OAHAKALI B BUAE OOII[ero 3arOAOBKa.

B 11earoM cTaTucTHYecKas TabAuIla IPeACTaBASIET COOOM KOMITaKT-
HOe U yA0O0oUHMTaeMoe U3A0KEeHNE PSIAQ SKOHOMUYECKUX [TOKa3aTeAeH,
OTPAKAIOIIUX TO UAW MHOE COIIMAABHO-3KOHOMHUYECKOE SIBACHUE HAU
mmporiecc. CocTaBHBIE YaCTU M SAEMEHTEI CTaTUCTUYECKON TaOAHUIIEBI, CO-
CTaBASIIOIIIHME KaK OBl ee OCTOB, TTOKa3aHbI Ha C. 64.

OcHoBa (0ocmoB) cmamucmu4ecKoli mabauubl — 3TO PSIA B3aUMO-
IIepeCceKaloIuXCsi TOPU30HTAABHBIX M BEPTUKAABHBIX AMHUMN, 00pasy-
FOIINX II0 TOPU30OHTAAU CTPOKH, a 10 BEPTUKAAN — I'PadHI.

OcToB TaOAUIIHI, 3aIIOAHEHHBIN 3arOAOBKaMU rpad u cTpok, o6pasy-
eT makem mabAuupl (Taba. 4.1). [Tepep cTaTucTUYECKOM CBOAKOM HEOO-
XOAUMO COCTaBHUTh MAKeThl TaOAUI], KOTOPBIE SIBASTFOTCS BhIPpasKeHUEeM
nmAaHa cBopKU. Ecam Ha mepecedyeHny rpad U CTPOK, 00pa3yIoIuX KAET-
KU, 3aIIMCaTh COOTBETCTBYIOLINE IUMPHI M ITOKA3aTEAU, TO ITOAYIUTCS
IIOAHAsI CTaTUCTUYECKas TabAUIIA.

CraTucTuueckas TabAUIla COAEPKUT TPU BUAQ 3arOAOBKOB: OOIIINH,
BepxHHE 1 O0KOBBIe. O0uLlill 3aroA0BOK OTpa’kaeT COAep KaHUe BCeu
TaOAUITEI (K KAKOMY MeCTY U BpeMeHH OHa oTHOcHUTcs). OH paclioaaraet-
Cs1 Ha, €e MaKeTOM II0 IIEHTPY U SIBASIETCS] BHEIITHUM 3arOAOBKOM. Bepx-
HUe 3aroA0BKU XapaKTepU3YIOT COAepKaHue rpad (3aron0BKU CKasye-
MOTO), @ O0KOBble (3aTONOBKHU IIOAAESKAIIETO) — CTPOK. OHU SIBASIIOTCS
BHYTPEHHHMH 3arOAOBKaMH. Kak BUAUM, [0 CBOEMY COAEPIKAHUIO CTa-
TUCTHUYECKass TabAWIla HAIlOMUHAET IPaMMaTHUYeCKOe IIPEAAOKEeHUE:

No Ipynmsl CTYA€HTOB Ywucro CymMa 6aAn0B Cpeamit 6ann
IO ITOCEIaeMOCTH CTYACHTOB, B 3aUETHYIO
n/m o CTyACHTA
3aHATHN, % YeA. CeCCHIo
A 1 2 3

1 0—20

2 20—40

3 40—60

4 60—80

5 80—100

NToro



B HeY IIPUHSTO BEIAGASITD IOAAEJKAlIee U ckadyeMoe. CopepskaHue Tab-
AHWITBI 3aKAIOYAETCSI B CUCTeMe CYKASHUY, BEIDA’KEHHBIX HE CAOBaAMU,
a mudpamu, u oHO TpeOyeT OIIPEAEAeHHOTO ITOPSIAKA B PACIIOAOKEHUH
MaTepuaisa. OTU CY>KAEHMS KacaloTcsl OOOOIIeHHON XapaKTepUCTUKU
TPYIII ¥ COBOKYITHOCTEH €AVHHUII IIPY IIOMOIITY UX YUCAEHHOCTHU U CBOA-
HBIX XapaKTePUCTUK UX TPU3HAKOB.

Ilogaresxawium B CTAaTUCTUYECKOM TaOAWIlE HA3BIBAETCS OOBEKT,
KOTOPHIY XapaKTepusyercs Ijudpamu. ITO MOKET OBITh OAHA UAU He-
CKOABKO COBOKYIIHOCTEMN, OTAEABHBIE €AMHUIIBI COBOKYITHOCTEU (pup-
MBI, OOBbEAVMHEHUS) B MTOPSAKE UX IePedHs, TePPUTOPUAABHBIE eAUHU-
Bl UAV BPEMEHHEIE IIEPHUOABI, a TaKyKe eAMHMUIIBI, CTPYIITNPOBAHHEIE
IO KaKuM-AMOO0 mpu3HakaM. OOBIYHO TOAAEsKalllee TaOAUIIBI AQETCS
B A€BOM YaCTHU, B HAUMEHOBaHUM CTPOK. CKa3zyeMoe CTaTHCTUYECKOU
TabAUMIIBI 00pa3yeT CUCTeMa IToKa3aTeAel, KOTOPBIMU XapaKTepHU3yeTCs
OO'BEKT U3yUeHUs, T. €. IOpAesKalee TabauIbl. CKazyeMoe OpPMUPYeET
BEepXHHE 3arOAOBKHU U COCTABASIET COpeprKaHue rpad C AOTMYECKH IMo-
CAEAOBATEABHBIM PACIIOAOKEHUEM MOKa3aTeAel CAeBa HallpaBo.

PacnonosxkeHne mopaesKalero U CKa3yeMoro MOKeT MEeHSThCS Me-
cramMu. Tak, Tpu OOABIIIOM IIepeYHe SAEMEHTOB IOAAESKAIEero U He-
OGOABIIIOM CKa3yeMOI'0 MHOTAQ IleAaecoOOpa3HO IIepecTaBUTh MeCTaMU
IopAesKalllee M CKadyeMoe, UYTOOB!I IMOAYYUTH XapaKTePUCTUKY TIPYIII
6oaee KOMITAKTHO. UTO MOMEIIaTh B IIOAAEJKAIIEM, a YTO B CKa3yeMOM
TaOAUITEL, 3aBUCUT OT XapaKTepa MaTepruana, 3apay, TOCTaBAeHHBIX ITe-
pea CTaTUCTUYEeCKOM TaOAUIIeH.

B 3aBHCHUMOCTU OT IOCTPOEHUS MOAAEXKAIIETO CTATUCTUYECKUE Ta-
OAMIIBI IIOAPA3AEASIOT Ha TPU BHAQ: IIPOCTHIE, IPYIIIOBEIE M KOMOWHA-
LIMOHHEIE, @ II0 pa3paboTKe CKa3yeMOro — C IIPOCTOM U CAOKHOM pas-
pa6oTkoi. IIpocmbiMu Ha3BIBAIOTCS TaKME CTATUCTUYECKUE TaOAUIIE,
B MIOAAEJKAILEM KOTOPHIX HET I'PYIIINPOBKH, a AQETCS IepedrcAeHue
TEePPUTOPUANBHBIX EAWHUI], EAVHUI] BDEMEHU UAU KaKOU-AUO0 APYTON
nepedeHsb. [IpocThie TaOAUIIBEI UMEIOT CaMOe HIMPOKOe PAaCIpOCTpaHe-
Hue. CTaTuCTU4eCKue AQHHEIE 10 CTPaHe U OTAEABHBIM ee 30HaM C Iepe-
YHUCAEHHUEM B IIOAAEJKAIIEM BCEX PAWOHOB, BCeX 00AaCTel UAU pecITyD-
AUK, BCEX IIPEATIPUSATHUN AQHHOTO TOPOAQ MOJKHO IIPEACTaBUTH B BHAE
IIPOCTHIX TabAnIl. PaccmoTpuM nmpumep Tako# TabauIis (Taba. 4.2). OHa
IO CBOEMY COAEPIKAHUIO SIBASIETCS IIPOCTOU (TePPUTOPHUAABHOM) TaOAU-
IIeH, TaK Kak ee [IoAAeKAlllee COACPIKUT Ha3BaHUe CTPaH, a He TPYIIIN-
POBKY AQHHBIX.



Crpasbl Tuic. poan. CLLHA % K UTOTY

Azepbaiipkad 39713 0,5
ApmMeHusa 108 395 1,5
Benropychb 4125440 55,0
Kazaxcrau 1205872 16,1
Kupruzus 210237 2,8
Pecnny6anka MoapoBa 26 649 0,4
TapRuKHCTaH 182846 2,4
Typrmenus 1616 0,0
Y36eKucTtaH 204039 2,7
YKpauHa 1393113 18,6
NToro 7497920 100

Ente opuH npumep npocToil TabAuIiel — Taba. 4.3. OHa o cBoeMy
IIOCTPOEHHUIO TaKKe MPUHAAMEKUT K UUCAY IIPOCTHIX, IIOCKOABKY B IIOA-
Ae’KallleM ee HeT I'PYIIMPOBKY, a AQeTCs IlepedyeHb IIOKa3zaTeAel, xa-
PaKTEPU3YIOIINX MEAUTTUHCKYIO IIOMOIIb HACEASHUIO.

BpeMeHHYIO XapaKTepUCTUKY Pa3BUTHS SIBAEHHUS TaKKe MOKHO
IIPEACTaBUTE C IIOMONIBIO TPOCTOM TabAuIIEL. [Ipu 3TOM B MOAAEKAIIIEM
IIPUBOAUTCS IIEpeYEHb AQT UAY ITIEPUOAOB U3MEHSIIOIINXCSI BO BDEMEHH
MAHHBIX.

CratucTuyeCcKu aHaAU3 IPOCTOM TaOAUIIBI OrPAaHUYMBAETCS IIapaA-
AEABHEIM CPaBHEHUEM IIPUBEAECHHEIX [TOKasaTeAel ckasyemoro. boaee
TAyOOKUN aHAaAWU3 IIPOCTOM TaOAMIIEI HEBO3MOJKEH B CHUAY OTCYTCTBUS
IIPUYUHHOM CBSI3U MEKAY ITOKa3aTEASIMH IIOAAESKAIIETO B CKa3yeMoro.
KomMOuHanusg Npu3HakoB CKa3yeMOro He AaeT OCHOBAHUS A OTHece-

[NokazareAn 2000 2005 2009 2010
YKCAeHHOCTh Bpauel, BCEro, ThIC. YeA. 680 690 711 716
Yucao Bpauelt Ha 10 THIC. 4yeA. HaceaeHust 46,8 48,8 50,1 50,1
Yrcao 60ABHUYHEBIX KOeK Ha 10 ThIC. yea. 115 111 97 94

HaCeAeHUusa



HUS TIPOCTHIX TaOAMI K KOMOMHUPOBAHHBIM, TaK KaK TakKas KOMOWHa-
[UsI BCE PABHO HE IIO3BOASIET NCCAEAOBATH 3aBUCHMOCTH MEKAY IIPH-
3HAKaMH.

IpynnoBeiMu CTaTUCTUYECKUMM TabOAMIIaMM HA3BIBAIOTCS TaKUe
TabAMIIBI, B KOTOPBIX M3ydaeMbINl OOBEKT pPa3AeAeH B IOAMAEKAIEeM
Ha TPYIIIHI [I0 TOMY UAM MHOMY IIPU3HAaKy. [Hade roBopsi, rpyrmnoBeie
TaOAMIIEI BO3HUKAIOT B PE3YABTATe IIPUMEHEHUSI MeTOAQ IPYIIINPOBOK
ITPY CBOAKE CTaTUCTUYECKUX AQHHBIX. PaccMoTpuM TabA. 4.4.

AaHHas TabAuIa SIBASIETCS TPYIIIOBOM, TaK KaK B IIOAAEJKAIIEM ee
A@Ha rPYHINPOBKa OAHKOB I10 KDEAUTHBIM BAOKEHUSIM. AHaAU3 TaOAU-
1Bl TOBOPUT O TOM, 4TO 46,6 % KoMMepueCKuX OaHKOB MMeEIOT 00bheM
KPEeAUTHEIX BAOKeHUM oT 139 poo 231 MAH pyO., YHUCTHIe aKTUBHI 3TUX
GAHKOB COCTaBASIIOT 4 655 MAH pyO.

YacTo B CKa3yeMOM I'PYIIIOBBIX TAOAUIL IOKA3aTEAN PACIIOAATAIOTCS
IO IEPUOAAM, ITOCKOABKY B M3MEHEHHUH COOTHOIIEHUS I'DPYII BO Bpe-
MEHU U MPOSIBASIETCSI KOHKPETHAsT 3aKOHOMEPHOCTD. Tak, B pa3AUYHBIE
IIEePHUOABI BPEMEHU U3MEHSIAOCH COOTHOIIIEHHE TOPOACKOTO B CEABCKOTO
HaceAeHUs B OOIIIEM COCTaBe JKUTEAeM CTpaHbl (TabA. 4.5).

[To mocTpoeHuio mopaeskaliero Taba. 4.5 OTHOCUTCS K IPYIIIOBBIM
TabAMIIaM, ITIOCKOABKY B HeM HCIOAB3YeTCSl TPYIIHPOBKA HAaCEACHUS
Ha TOPOACKOE U CEABCKOE.

Kom6uHauuoHHOUl Ha3bIBaeTCsl TaKas TabAuIlla, B ITOAAEKAIEM
KOTOPOU AaHa TIPYIIHNPOBKA €AWHUI] COBOKYITHOCTU IIO ABYM HAU 060-
Aee TIpU3HaKaM, B3SITBIM B KoMOumHauuu. CAepOBaTeAbHO, KOMOWHa-
LIMOHHAas TabAMIIa B IOAAEXKAIIEM COAEPKUT IPYIIBLI, 0Opa3oBaHHBIE

Ipynnbsl 6aHKOB Yucao 6aHKOB O6BeM y
Ne 10 KPDEAUTHBIM KPEAUTHBIX HCTRIC
/1 BAOJKEHUSIM BAOSKEHUHN AKTHBEL
1 ' EAMHHAIL % K UTOTY ' MAH Pyo0.
MAH pyO0. MAH pyO.
A 1 2 3 4
1 Ao 139 6 20,0 339 1250
2 139—185 7 23,3 1078 2087
3 185—231 7 23,3 1427 2568
4 231—277 3 10,0 761 1577
5 277—323 3 10,0 865 1922
6 323 u 6oree 4 13,4 1584 3149

HUToro 30 100,0 6054 12553



Ipynnsl Hace-

/ AEHHS II0 TUITY 1989 2002 2009 2010
/i IPO>XUBAHUA
A 1 2 3 4
Topoackoe 73,0 73,0 73,0 74,00
2 CeaAbCcKOe 27,0 27,0 27,0 26,00
NToro 100,00 100,00 100,00 100,00

II0 OAHOMY IIPU3HAKy, W IIOATPYNIHI (BHYTPH TIpyI), oOpa3oBaHHEBIE
IO APYTOMYy IpU3HaKy. [lo3HaBaTeAabHAsi CTOPOHA KOMOWMHAITMOHHEBIX
TaOAUI] 3aKAIOYAETCSI B TOM, UTO TTOSIBASIETCSI BO3MOYKHOCTE ITPOCAEAUTD
BAMUSIHUE HAa IIPU3HAKU CKa3yeMoTO He OAHOTO, a AByX AU 6oaee ak-
TOPOB, T. €. MPU3HAKOB, KOTOPHIE AeTAU B OCHOBaHUE KOMOMHAITMOHHOM
I'PYIIINPOBKHU (TabA. 4.6).

ITo mocTpoeHmnio moaaeskamero Taba. 4.6 siBAIeTCI KOMOMHAITUIOH-
HOM. B moapneskaieM TabOAUMIIBEI A@HA IPYNIIMPOBKA OAHKOB IO 00OBEMY
BAOKEHUM B IleHHBIe OyMaru (IepBBIM OPU3HAK). OTa IPYHNINPOBKA
pas3buTa Ha MOATPYIIIEL IO BTOPOMY IIPU3HAKY — BEANYNHE KPEAUTHEBIX
BAOKeHUM. AaHHBIe TAOAUITEI TOBOPSIT O TOM, YTO OOABLUIMHCTBO OAHKOB
BKAQABIBaeT B IeHHBIe Oymaru MeHee 1000 Thic. py0., a B oO1Iel 4yuc-
AEHHOCTU OAHKOB OHU COCTABASIOT 44 %.

Yro KacaeTcss KANUTAABHBIX BAOKEHHH, TO HAWOOABIIYIO AOAIO
B O01IIeM KalluTare UMeIoT O0aHKU 5-1 rpynnbl. OHa cocTaBaseT 34,6 %
OT oO1Iero o6’beMa KalluTaAbHBIX BAOKeHHUM. K ToMy ke B 6aHKax 5-1
IPYHIBI CyMMapHasi BEAWYMHA YUCTBHIX aKTUBOB B YeTHIpe pas3a 60Ab-
umre, yeM B 6aHKax 1-M I'pynnbl, ¥ B BOCEMb pa3 OOABIIe, 4yeM B 4-H.
B 5-11 ke rpynne HaubOoAbIlIast BEAUUYNHA YUCTHIX AKTUBOB Y OQHKOB 4-1
MIOATPYIIEL (C BEAMYMHON KPEAUTHBIX BAOKeHUM oT 24 750 MAH pyo.
20 32950 MAH py0.).

[To cTPYKTYypHOMY IIOCTPOEHHUIO CKa3yeMOI'0 pa3AMYaroT CTaTHUCTH-
yecKue TaOAMIIBI C IIPOCTOM UM CAOKHOM ero paspaboTkou. Tak, mpu
OOABIIIOM YMCAE IIPU3HAKOB, XapaKTePU3YIOMINX KaKAYIO TPYIIITY IIOA-
AeXKalllero, MO>KHO II0-Pa3HOMY COCTaBUTh TAOAUILY.

[MToro>kuM, UTO IOAAEKAIIIUM IIPOCTOM TAOAUIIBI SBASIETCSI TE€pPpPU-
TOPUAABHEBIN IPU3HAK — OOAACTh M PalioOH, a KaykKAasl TEpPUTOPUAAb-
Hasl eAMHHIIA YKa3bIBaeT OOIyI0 YMCAEHHOCTH HACEAEHUs, KOAWYe-
CTBO MY’KUYMH U >KEHIIUH U YUCA€HHOCTb B Bo3pacTe A0 17 AeT u 18 aeT
U CTaplie.



I'pynnel 6aHKOB 110 [ToaArpynnsl OaH-
Ne  0OBeMy BAOJKEHHM KOB II0 BEeAUYHHE
I/ BIleHHBIe OyMard, KPEAUTHBIX BAO-

TBIC. PyO. KeHUH, ThIC. PYO.
A b
1 Ao 1000 150—8350
8350— 16550

16 550 —24 750
24750—32950

W Toro oo rpymnmne

2 1000—2000 150—8350
8350—16 550
16 550—24 750
24750—32950

W Toro oo rpynmne

3 2000—3000 150—8350
8350—16550
16 550 — 24 750
24750—32950

W Toro norpynme

4 3000—4000 150—8350
8350—16 550
16 550 —24 750
24750—32950

W Toro mo rpynmne

5 4000 u Goaee 150—8350
8350—16 550
16 550—24 750
24 750—32950

W Toro oo rpynmne

Hroro 150—8350
mo noarpynnaM 8350 — 16 550
16 550 —24 750
24750—32950

Bcero

Yucao
0OaHKOB

Kamm-
Taa

10096

1439
1328
6088

8855
2866

2866
4522

4522
2711

9583
1612

13906

21634
1328
15671
1612

40245

YucTteie
AKTUBBI

31191

7483
17408
45939

70830
25298

25298
15350

15350
14038

69713
41886

125637

43360
17408
11562
41886

268 306

Braapbt
rpa’k-
AQH

1682

699
852
894

2445
4156

4156
121

121
134

2299
9017

11450

6092
852

3193

9017

19854



Toraa 3aronoBku rpad TabAUIIEI OyAYT TAKUMU:

B Tom unicae

Obnaacty, Bce Haceae-

Y B BO3pacTe
PAUOHBL HHe

MY>KUMHBI  JKEHIIUHbI
Ao 17 neT 18 AeT m cTapiie

Takast pa3paboTKa CKa3yeMoro B CTAaTUCTHKE Ha3BIBAETCS NPOCMOL,
IIOCKOABKY Ka’KABIM NIPU3HAK B CKA3yeMOM IIOACUHTHEIBAETCS OTAEABHO.
B camoMm pene, IO KaKAOM 0OAACTU M PAMOHY MOYKHO ITOAYYUTH CBEACHUS
0 pacIIpeAeA€HUH HaCeAeHMUsI IT0 ITOAY U BO3PACTy. YTAyOAeHHYIO CTaTHUCTH-
YeCKyIO XapaKTePUCTUKY HaCeAeHMsI MOJKET AQTh CAOKHASL (KoMOuHauu-
OHHas1) pa3paboTka ckadyeMmoro. OHa IIPeATIoAaraeT AeAeHre IIPU3HaKa
Ha MOATPYIIIEL, KOTAQ 00a IPU3HaKa CKa3yeMOro CBsI3aHbI MEJKAY COOOMH.
ITpu 3TOM 3aronoBKU rpad TabAUIIEI GYAYT BEITASIACTH YoKe IIO-APYTOMY:

B TOM uncAe pacipeaeAeHHe 0 ITOAY U BO3PacTy

Obaacrty, Bce na-

paloHI CORGHEIE AO 17 AeT 18 AeT u cTapie

JKEHIITUHBI MY>KYHNHBI JKEHIITUHBI MY>XKYHUHBI

B Takoi Tabauiie MOKHO IIPOCAEAUTE HE TOABKO YMCAEHHOCTD Hace-
A€HUS B IJeAOM, HO U OIEHUTH YHCAO MY’KUMH U SKEHITUH yKa3aHHBIX
BO3PACTHBIX TPYIIII.

Ecamu B Tabamile ¢ IpoCcTOM pa3pabOTKOM CKa3yeMOro MOKeT OBITh
CTOABKO CBEAEHHU O Ka’KAOU TIPYIIle, CKOABKO IIPHU3HAKOB OTMEYeHO
IIPU CTaTUCTUYECKOM HAOAIOACHUU Ka’KAOU €AMHUIIE], TO IIPU CAOKHOM
pa3paboTKe CKa3yeMOTro Ka’Kpasl IPyIIa MOKeT ObITh OXapaKTepu30Ba-
Ha Pa3AWYHBLIM COUYETAaHHNEM STUX IIPU3HAKOB.

Yrcao coyeTaHUM AOAKHO OBITH CTPOT'O OTPAHUYEHO U COOTBETCTBO-
BaTh 3apa4e CTQTUCTUUYECKOro HMCCAepOoBaHUS. [Ipu CAOKHOM, KOMOU-
HAIIMOHHOMN pa3paboTKe CKa3yeMOro pPa3HOCKAa AQHHBIX HAOAIOAEHUS
B TaOAuIle 3aTpyAHeHa. [103ToMy MOCTpOeHUIO TaOAUIL IPEAIIECTBYET
moADOp MaKeTa AAS Hee, COCTOSIIEro U3 CTPOK U rpad, He 3allOAHEH-
HBIX ITUpamu.



[MTpu cocTaBA€HUM MaKeTOB CTAaTUCTUYECKUX TAOAUIL (IPOEKTUPOBA-
HUsI) HeOOXOAMMO TIIATEABHO B3BECHUTD, KaKUe IPU3HAKMU IIOABEPIHYTh
IIPOCTOM, KaKMe — CAOKHOM pa3paboTke cKkazyeMoro. Hapo yYuTHIBaTE,
YTO KOMOMHUPOBAHHBIN IIOACUET CAOKHEe U AOPO’Ke, UTO IIPH TaKOM
IopcYeTe MOTYT MOSIBUTHCS TaOAMIILI C OOABIINM KOAMYECTBOM Ipad,
TPYAHOAOCTYIIHBIE AAST OO03PEHUS.

C Apyro¥ CTOPOHEI, HEOOXOANMO YIUTHIBATE U OOABIIINE BO3MOKHO-
CTU CTQTUCTUYECKOTO aHAAM3Q, OCYIIECTBASIEMOTO C IIOMOIIBIO TaOAUT]
CO CAOKHOM pa3paboTKo ckasdyeMoro. [TopcyeT UToroB 1jenecoobpa3Ho
HAYMHATh IT0 TAODAUIIAM CO CAOKHOM pa3paboTKOM CKa3yeMoro, 13 KOTo-
PBIX AETKO IIOAYUYAIOTCS TAOAUIIBI C IIPOCTOM pPa3paboTKOM CKa3yeMoro.

Bup, TabGAmMIIEL He 3aBUCUT OT ciocoba pa3paboTKu ero cKas3yeMoro.
ITpu CAOKHOM HMAM IIPOCTOM pa3paboTKe CKa3yeMoTo TabAWIla MOJKET
OBITH IIPOCTOM, IPYIIIIOBOM UAM KOMOUHAITMOHHOMN. CAEAOBATEABHO, BHA,
TaOAUIIEI 3aBUCUT UCKAIOUUTEABHO OT Pa3paboTKU ee ITOAAESKAIIIETO.

[TpakTuko¥ BHIpAaOOTAHBI pAlVOHAABHBIE IIPABUAA COCTaBAEHUS
1 OPOPMAEHUS CTaTUCTUIECKUX Tabau1l, [Tepeuncanum ux.

1. Tabauniia AOASKHA OBITE IT0 BO3MOKHOCTH KOMIIAKTHOM, HEOOABIIION
o pasmepy. MHoraa neaecoobpasHee IIOCTPOUTH ABE-TPU HEOOABIITNE
TaOAUIIEI, YeM OAHY OOABIIYIO. KpaTKylo TabAUIY Aerde IpoaHaAU3U-
poBaThk. LludpoBoit MmaTeprar HEOOXOAUMO pPaCIOAAraTh TaKUM oOpa-
30M, YTOOBI IPU aHAAM3€e TAaOAMIIBI CYITHOCTD SIBA€HUS PACKpBIBaAACh
YTeHHeM CTPOK CAeBa HAIlpaBO U CBEPXY BHU3.

2. 3aTOAOBOK TaOAUIILI M Ha3BaHUS rpad U CTPOK AOAJKHEI OBITH 4eT-
KUMM, KPAaTKUMH, NAKOHUYHBIMU, IIPEACTABASITE COOOM 3aKOHUYEHHOE
IIeAoe, OPraHUuYHO BIIMCHIBATHCS B COAepsKaHuWe TekcTa. HeobxoamMo
u36erarb GOABIIOTO KOAMYECTBA TOUEK U 3aIISThIX B HA3BaHUSX TaOAUI]
u rpac. OTo obAeryut yTeHHe TabAUL,. B 3aroroBKax rpad AOIYCKarOT-
CsI TOUKU TOABKO IIPY HEOOXOAVMEBIX COKPAII[eHUSIX.

B 3aronoBke TaOAUIIBI AOAKHBI HAUTU OTpa’keHre OOBEKT, IPHU3HAK,
BpeMsI 1 MEeCTO COBeplleHUs cOObITus. [ ueM Kopodye U AaKOHUYHEee
3arOAOBOK, TEM OH AOXOAUMBEE AASI UTEHUS W aHaAu3a. ECTecTBeHHO,
AEAQETCs 3TO B Mepy, He B yilepO TOYHOCTU U ITO3HABATEABHOCTH. 3aro-
AOBKH TaOAUIIBL, I'pad U CTPOK MUITYTCS IOAHOCTBIO, 0€3 COKpallleHUM.

3. Uadopmarnius, pacnoraraeMasi B rpadax TabOAUIIBI, KaK IIPAaBUAO,
3aBeplIAeTCsl UTOTOBOM CTPOKOU. B IpynmoBBIX U KOMOMHAIMOHHBIX
TabAMIIaX BCerAa He0OXOAMMO AaBATh UTOrOBEIE rpadsl u cTpoku. Cy-



II[eCTBYIOT Pa3ANYHBIE CIIOCOOBI COEAMHEHUS CAATaeMBIX rpad C UX UTO-
rom. Tak, crpoka «Mtoro» uam «Bcero» mMo>xeT 3aBepiliaTh CTaTUCTU-
yecKyro Tabauily. Ho oHa MO’XKeT pacIoAaraThbCsl IEPBON, COEAUHSISICH
C COBOKYITHOCTBIO €€ CAaTaeMbIX CAOBAMU «B ToM umcae».

4. EcAu Ha3BaHUS OTAEABHBIX Tpad IMOBTOPSIOTCS MeXAy COOOMH, co-
AEPIKAT IOBTOPSIIOIINECS TEPMUHBI AU HECYT EAUHYIO CMBICAOBYIO Ha-
I'PY3Ky, TO UM HEOOXOAUMO IIPHUCBOUTH OOITUN OOBEAUMHSIIOUINN 3aro-
AOBOK. AQHHBIM IIPUEM UCIIOAB3YEeTCS KaK AAS IIOAAESKAIIIETO, TaK U AAST
CKa3yeMOTo TaOAMHII.

5. Ctpoku u rpadsl B TaDAUIE HYMEePYIOTCS AASI TOTO, YTOOBI yAOOHee
OBIAO CCBHIAATHCA Ha HU@PH! B TabAutie. [Ipu aToMm rpadsl, copeprkaliime
IIOAAESKalllee, HYMEPYIOTCS 3aTAaBHBIMU OyKBaMu asrdaBuTa («A», «b»,
«B» 1 T.p.), rpadbl, copeprKalye ckazyemMoe, — apabcKuMu nudpaMu.

6. B3anumocBsi3aHHBEIE ¥ B3aMO3aBUCHMEBIE AQHHBIE, XapaKTepH3y-
IOI[e OAHY U3 CTOPOH @HAAWU3UPYEMOTO SIBACHHSI [HallpuMep, YHUCAO
IPEAIPUSATUN U YAEABHBINM BeC 3aBOAOB (B % K UTOrY), aOCOAIOTHBIN
IIPUPOCT U TEMII POCTA U T. A.], HeaecOO0Opa3HO PaCIIONATaTh B COCEAHUX
APYT C APyTOM rpadax.

7. 'padbl U CTPOKU AOASKHBI COAEP KATh EAUHUIIBI U3MEPEHUSs], CO-
OTBETCTBYIOIHE IOCTABAEHHEBIM B IIOAAEKAIIEM U CKa3yeMoM II0Ka3a-
TeasM. [Tpn 3TOM UCIIOAB3YIOTCSI OOIIEIIPUHSTHIE COKPAIleHUSI €AUHUI]
nsMepeHust (4en., pyo., KBr/4 u T.a.). EcAau Bce rpadbl UMEIOT eAUHYIO
eAVHUITY U3MEPEHHUSI, TO OHA BEIHOCHUTCS B 3aTOAOBOK TaOAUITHL.

8. Ayullle BCero pacmoaaraTb B TaOAWUIAX COIIOCTABASIEMYIO B XOAE
aHaAmM3a DU@APOBYIO NHAOPMALIUIO B OAHOM U TOU Ke rpade, OAHY IIOA
APYTOM. OTO 3HAUUTEABHO OOAeTYaeT IIPollecC UX cpaBHeHUs. [TosTomy
B TPYIIIOBEIX TaOAUIIaX, HAIPUMep, IPYIIILI II0 U3y4YaeMOMY IIPU3HAKY
IIpaBUABHEE BCETO PACIIOAATATH B ITOPSIAKE YOBIBAHUS MAM BO3PACTAHUS
€r0 3HAQUEHUU NIPU COXPAHEHUU AOTHUYECKOU CBSI3U MEJKAY ITOAMNEKA-
ITUM M CKa3yeMbIM TaOAUIIEL.

9. Arst 6oaee ypOoOHOUM paboThl ¢ HUMPOBBIM MaTePHUAAOM YHCAA
B TaOAMIIAX CAEAYyeT PACCTABASITH B CepeprHe Ipad), OAHO IIOA APYTHM:
€AMHUITHI IIOA €AMHUIIAMH, 3aIISITast IIOA 3aSATOM, YeTKO COOAIOAQS IIPU
3TOM UX Pa3psSIAHOCTD.

10. Yucaa 1o BO3MOKHOCTH 1IeAeCOO0pa3HO OKPYTAATh. Ilpu aTom
OKPYTA€HVE B IIPEAEAaX OAHOU U TOM JKe rpadbl AW CTPOKU CAEAYET
IIPOBOAUTE C OAMHAKOBOM CTeIIeHBIO TOYHOCTH.

11. OtcyrcTBUE AQHHBIX 00 QHAAW3UPYeMOM COLMAAbHO-3KOHOMU-
YEeCKOM SIBA€HHU MOJKET OBITh OOYCAOBA€HO PA3AWYHBIMU NPUYMHAMU
U IIO-pa3HoMy (hUKCHupyeTcs B TabAute. Ecau paHHas mo3uiius (Ha nepe-
CeYeHUU COOTBETCTBYIOIINX I'Padbl U CTPOKHU) BOOOIIE He ITOANEKHUT 3a-
ITIOAHEHUIO UAY He UMeeT S3KOHOMUYECKOTO CMBICAQ, TO CTABUTCS 3HAK «X».



Ecau 1o KakoN-An60 IPUYMHE OTCYTCTBYIOT CBEASHUS, TO CTABUTCSI MHO-
TOTOYME UAY [TUIIYT «HET CBEASHUM». ECAM CBEASHUS MMEIOTCS, HO YHC-
AOBBIE 3HAYEHHSI MEHbIIIE IIPUHSATON B TAOAMIIE TOYHOCTH, TO CTABUTCSI
yucao 0,0. Ecau cBepeHUST O AGHHOM SIBA€HUU OTCYTCTBYIOT, TO KAETKa
3aIIOAHSIETCSI C TIOMOIIILIO THUPE.

12. Tabauita MORET COMMPOBOKAATHLCS MPUMEUYaHUSIMHU, B KOTOPBIX
YKa3BIBAIOTCSI HCTOYHUKU AQHHBIX, OOAee MOAPOGHOE copepKaHue II0-
KasaTeAel U ApyTrre HeOOXOAMMEIE [TOSICHEHUS.

Hy>kHO yMeTb TOAB30BAThCS CTaTUCTUYECKUMHU Tabautamu. [Tpeskae
YyeM IPUCTYIIUTH K aHAAW3Y €€ AQHHBIX, HEOOXOAMMO O3HAKOMHUTHLCS C Ha-
3BaHHEM TaOAUITHI, 3aTOAOBKAaMHU rpad M CTPOK, YCTAHOBUTH, K KAKOMY
[IEPUOAY UAY Ha KAKYIO AQTY, K KAKOM TEePPUTOPUM OTHOCSTCS AQHHHEIE,
0o6paTUTL BHUMaHUE Ha €AVHUIILI U3MEPEHUs, YSICHUTD, KaKue IIpolec-
CHI XapaKTepU3YIOTCS CPEAHUMHU U OTHOCUTEABHBIMU BEAMYUHAMU.

AHaAW3 CTaTUCTUYECKOM TAaOAUIIEI CAEAYEeT HAUWHATE C UTOTOB. O3Ha-
KOMAEHUeE C HUMU AQeT o0IIee TPEACTaBACHYE O COACPIKAHUU TaOAMITH,
3aTeM HeOOXOAMMO IIEePeNTH K M3YYEeHHUIO AQHHBIX OTAEABHBIX CTPOK
u rpad. Ho yntaTh X HY’>KHO He IIOAPSIA, @ BEIOMpPATh CHavYaAa YaCTHBIE
UTOTY ¥ HauboAee XapaKTepHbIE AQHHBIE, a 3aT€M aHAaAN3HUPOBAThH BCE
OCTaABLHOE,

Ans moayueHust 60Aee TOAHOTO U HAaTASIAHOTO ITPEACTaBASHUS 00 u3-
y4aeMBIX SIBAEHUSX U IIPOIleccax IO AQHHBIM CTATHUCTHUYECKUX TaOAUI]
CTPOSIT TPaUKM, AMATPaMMBEI U T. A,

CoBpeMeHHBIN aHaAWU3 COIMAABHO-O9KOHOMHUYECKUX SBACHUN He-
MBICAUM 0e3 IMpUMeHeHUs rparuuecKoro MeToAd IIPEACTaBACHUS AQH-
HBIX. Ipaguueckuii Memog eCTb MeTOA YCAOBHEBIX M300pa>keHuU CTa-
THUCTUYECKUX AQHHBIX [IPU IIOMOIIM T€OMETPUYECKUX (PUTYD, AMHUU,
TOYEK U Pa3HOOOpPa3HbIX CHUMBOAWYECKUX 00pa3oB.

[haBHOE AOCTOMHCTBO CTATHUCTUYECKHUX IPAaUKOB — HATASIAHOCTE.
[Tpm DpaBUABHOM HMX IIOCTPOEHUU CTATUCTHUYECKUE II0Ka3aTeAU IIPU-
BAEKAIOT K cebe BHMMaHUE, CTAHOBSTCSI OOAee IOHSTHBIMH, BBIPA3U-
TEeABHBIMY, AAKOHWYHBIMM, 3allOMHHAIOIIUMUCSA. [paduKku IpOYHO
BOIIAM B IIPAKTUUYECKYIO pabOTy 3KOHOMUCTOB, CTQTUCTUKOB U paboT-
HUKOB y4eTa. B psipe cAydaeB OHU SIBASIFOTCS HE3aMEHUMBIM CPEACTBOM
06001IIeHNsT CTAaTUCTUYECKUX AQHHBIX, ITIOABEACHUS UTOTOB CAOKHEIX
HCCAEAOBAHUM M BBISIBACHUS CBSI3U MEXAY SIBAEHHAMH. [loaToMy Tak
HeOoOXOAMMO YMETh CTPOUTE U YUTATh CTATUCTHYECKUE IPAadUKHU.



AAst mocTpoeHnus rpaduka HEOOXOAMMO TOYHO OITPEAEAUTH, AAST Ka-
KUX IIeAeY OH COCTaBASIETCSI, TIIATEABHO U3YYUTh UCXOAHBIM MaTepHaA.
Ho camoe raaBHOE yCAOBHE — OBAQAEHUE METOAOAOTHUEN rpadUIeCKUX
n3obpakeHuul. B craTtuctuyeckoM rpaduke pas3AWyalOT CAEAYIOIINe
OCHOBHBIE 3AEMEHTHI: IToAe rpaduKa, rpacdudeckuli oOpas, IpoCTpaH-
CTBEHHBIE U MacIITaOHbIe OPUEHTUPHI, 9KCIIAMKAIIUS rpaduka.

Iloaem rpaguxa Ha3LIBAIOT MECTO, Ha KOTOPOM OH BBITIOAHSIETCS.
JTo AuCTHI OyMary, reorpaduieckue KapTel, IIA@H MECTHOCTH U T.II.
ITore rpaduka xapakTepusyeTrcs ero gopMaToM (pa3MepaMu H IIpo-
IOpIUsIMU CTOPOH). PazaMep nmoast rpachrka 3aBUCHUT OT €T0 Ha3HAYEHUS.
CTOpPOHHI ITOASI CT@TUCTUYECKOTO TpaduKa OOBIYHO HAaXOASTCS B OIpe-
AEAeHHOU mpomnopnuu. [IpuHATO cuuTaTh, YTO Hauboaee OAWM3ZKUM
K OIITUMAABHOMY AASI 3DUTEABHOT'O BOCIIPUSTHS SIBASIETCS I'PAdUK, BBI-
IIOAHEHHBIN HA [IOAE IIPSAMOYTOABHOM (POPMEI C COOTHOIIIEHUEM CTOPOH
or1:1,3p01:1,5. OTOT BApUaHT UMEHYETCs IIPABUAOM «30A0TOTO Cede-
Hus». VIHOTAQ MCIIOAB3YeTCS M ITOAe TpaduKa C PAaBHBIMU CTOPOHAMH,
T. €. UMerolee opMy KBaApaTa.

Ipaguueckuit 06pa3 — >TO CUMBOAMYECKHE 3HAKW, C ITOMOIILIO
KOTOPBIX M300Pa’KalOTCs CTATUCTUUECKUE AQHHBIE: AMHUY, TOUKHY, IINO-
CKHe TreoMeTpuueckue (PUTypHl (IPSIMOYTOABHUKH, KBAAPATHl, KPYTI'H
U T.A.). B KauecTBe rpacduueckoro o6pasa BEICTYNIAIOT U OObeMHEIe (hu-
rypsl. MIHOTrAQ B rpacdhuKax NCIIOAB3YIOTCS U HereoMeTpuieckue (purypst
(CHAYSTBI, U300pasKEeHNsT KAKUX-AU00 IIPEeAMEeTOB U T.II.). B mpunnune
OAHU U Te >Ke CTAaTUCTUYECKHEe A@HHBIE MOJKHO BBIPA3UTh IrpadudecKu
C ITOMOIIIBIO CAaMBIX PA3HBIX CPEACTB. [103TOMY-TO Tak Ba’KeH IPAaBUAb-
HBIM ToADOp rpacduyeckoro obpasa. OH AOAKEH B HAaUOOABIIIEH Mepe
COOTBETCTBOBATh OCHOBHOMY IIpeAHa3HaueHHUIO rpaduka u Hauboree
AOXOAUMBO OTOOPa’KaTh U3ydaeMble ITOKa3aTeAN.

Pazmeriienue rpapuueckux oOpa3oB Ha MOAE IpadrKa OIIPEAECASTIOT
IIPOCTPAHCTBEHHBIE OPUEHTUPHI. OHM 3aAAQI0TCSI KOOPAMHATHOM CETKOMN
HUAU KOHTYPHBIMU AUHUSIMU U AEASIT TIOAe rpadrKa Ha 4acTH, COOTBET-
CTBYIOIIME 3HAUEHUSIM HU3ydaeMBbIX ITOKazaTerel. B craTucrmiyeckux
rpaduKax ydaille BCeTro IPUMEHSIeTCs CUCTeMa IPSIMOYTOABHEIX (AeKap-
TOBBIX) KOOPAMHAT. AASI ITIOCTPOEHUSI CTaTUCTUYECKUX IpadUKOB HC-
IIOAB3YeTCSI OOBIYHO TOABKO IIE€PBBIM U U3PEeAKA IePBBIU U 4YeTBEPTHIN
KBaAPATEHL.

B nmpakTuke rpacduueckoro n3o0paykeHus IPUMEHSIIOTCS TakoKe II0-
ASIpHBIE KOOpAUHATEL. OHU HEOOXOAUMBL AAST HATASIAHOTO U300pa>keHus
LUKANYECKOTO ABIMYXEHUS BO BpeMeHHU. B MOASIpHOM cuCcTeMe KOOPAUHAT
(puc. 4.1) opAuH U3 Aydeil, OOBIYHO IIPABBIM TOPU30HTAABHBIN, IPUHU-
MaeTcsl 38 OCb KOOPAWHAT, OTHOCUTEABHO KOTOPOM OIIPEAEASIETCS YTOA
Ay4da. BTopolt KOOpAMHATON CUMTAETCS ee PACCTOSTHHE OT IIeHTPa CEeTKHY,



10 Ha3bIBaeMoOe paguycoM. B papmarbHBIX
9 1 rpadpmkax Ayuu 06O3HAYAIOT MOMEHTHI
BPEMEHH, & OKPY>KHOCTH — BEAWYHHEL
M3y4aeMOoro SIBACHUSI.

Ha cratucruyeckmx KapTax IIpo-
7 1  CTpPaHCTBEHHBEIE OPHUEHTHUDPHI 3aAal0T-
Csl KOHTYPHOM CEeTKON (KOHTYDHI PeK,
OeperoBasi AMHHSI MOPEH M OKEaHOB,
IPAHUIEI TOCYAQPCTB) U OIPEAEASIOT
5 3 Te TEPPUTOPUH, K KOTOPHIM OTHOCSITCS

4 CTaTUCTUYECKUE BeAUYUHEL.
Puc. 4.1. Yucnosble vHTepsa- Macuima6bHble opueHmMupbl CTa-
Nbl B MONSPHON CUCTEME koop- THCTUYECKOro rpaduka ONPEeAEAsFoTCs
avHaT MacurraboM ¥ CHUCTEMOM MacCIITaOHBIX
mKaA. Macmrab CTaTHCTHYECKOTO Tpa-
duKa — 3TO Mepa IIepeBoAd YMCAOBOM
BEANYUHE B rpadudeckyro. MacuimabHOU WlKAAOU Ha3bIBAETCS AU-
HUS, OTAEABHBIE TOYKM KOTOPOW MOTYT OBITH IIPOYNUTAHBI KaK OIIPEAE-
AeHHEBIE yncAd. [1Tkara nMeeT GOABIIIOE 3HAUEHNE B rpahuke 1 BKAIOYA-
€T TPU DAEMEHTA: AUHUIO (UAM HOCUTEAD IIIKAAHI), OIIPEASAEHHOE YUCAO
[IOMEYEeHHBIX YePTOYKAMH TOUEK, KOTOPHIE PACIIOAOKEHEI Ha HOCUTENE
LIKAABL B OITPEAEAEHHOM IIOPSIAKE, IMPPOBOe 0O03HAUEHME YUCEA, CO-
OTBETCTBYIOIIUX OTAEABHBIM IIOMEYEeHHEBIM TOYKaM. Kak rmpaBuao, 1iud-
poBBIM 0603HaUYeHNEeM CHAaOKar0TCsI He BCe IOMeYeHHbBIe TOYKY, a AUIIb
HEKOTOpEIe M3 HUX, PACIOAOKEHHEIE B OIPEAEACHHOM WHTEPBAAe.
[To mpaBuAaM YHCAOBOE 3HaUEHUE HEOOXOANMO IIOMEIaTh CTPOTo IIPO-

THB COOTBETCTBYIOIIUX TOYEK, a He MeKAY HUMU (puc. 4.2).
Hocurenb mIKanbl MOJKET IPEACTaBASITH COOOM KaK IMPSIMYIO, Tak
U KpUBYIO AUHUU. [103TOMY pa3AMyaroT IIKAABl NPSAMOAUHEUHble (Ha-
IIpUMep, MUAAMMETPOBas AMHENKA) U KPUBOAUHEUHblE — AYTOBBIE

ITpeaen mKanbt IIpepen mkaast
5 10 15 20 25

I'pacdpuueckre nHTEPBaABL

AAMHA IIKAABI

Puc. 4.2. [InuHa oTpeska paBHOMEPHOW MacLUTabHOW LLKanbl



Macirrab 50 MM

0 1 2 3 4 5

Macirab 10 MM
0 10 20 30 40 50

Macrmrrab 1 Mmm
0 100 200 300 400 500

Macmrrab 0,1 MM

Puc. 4.3. MacwTabbl WKanbl

U KpyroBble (mudepbaaT yacos) (cm. puc. 4.1). 'padpuyeckue u uncho-
BbIe MHTEePBaAbl OBIBAIOT PAaBHBIMU U HepaBHbBIMU. ECAM Ha BceM IIpo-
TSIDKEHUM ITKAABl PABHBEIM I'padU4eCKUM WHTEPBAAaM COOTBETCTBYIOT
paBHBIE YMCAOBEIE, TO TaKasl IITKaAa HAa3bIBAeTCsl pABHOMePHOU. Kor-
AQ >Ke PaBHBIM YMCAOBBLIM MHTEPBAAAM COOTBETCTBYIOT HEpPaBHEIE I'Da-
puyeckue MHTEPBaABL, U HAa0OOPOT, TO Ilepes HaMu HePABHOMEPHAS
mkara. Macuma6om paBHOMEPHOU ULKAABL HA3BIBAETCS AAMHA OTPEe3-
Ka (rpadhmyecKuil MHTEPBAA), IPUHSATOTO 3a EAUMHHUITY U U3MEPEHHOTO
B Kakux-Aubo Mepax. HeMm MeHbIlle MacuiTad (puc. 4.3), TeM Trylile pac-
ITOAQTAIOTCS Ha IITKaAe TOYKY, UMEIOIHe OAHO U TO ke 3HaueHwue. [1o-
CTPOUTH LIKAAy — 3TO 3HAUUT Ha 3aA@HHOM HOCHUTEAE IIKAABI pazMe-
CTUTH TOYKU ¥ 0603HAYUTH UX COOTBETCTBYIOIIUMH YUCAAMU COTAACHO
YCAOBUSM 3aAQ4U.

Kaxk npaBuAo, MacuiTab ommpeAeAsieTcss IpUMePHON IPUKUAKOM BO3-
MO>KHOU AAUHBI IIKAABL U ee IIpepenoB. CKaykeM, Ha moAe B 20 KAeTOK
HapO0 mocTpouth mKaay oT 0 po 850. Tak kak 850 He peAmTCs YAOOHO
Ha 20, TO OKpPYTASIEM 3TO YUCAO A0 OAMIKANIIIEro yAOOHOTO YUCAQ, B AQH-
HoM caydae 1000 (1000:20=50), T.e. B opHOM KAeTKe 50, B ABYX KAETKAxX
100; carepoBaTerbHO, MaciiTab — 100 B ABYX KAeTKaX.

V3 HepaBHOMEpPHBIX HauOOABIIIee PACIPOCTPAaHEHWEe MMeeT AOTa-
pudmMuyeckas mkara. MeTtopnka ee IIOCTPOEHUST HECKOABKO MHAasI, Tak
KaK Ha 3TOM IIIKaAe OTPE3KHU IIPOIOPIIMOHAABHEL He B300pa>kaeMbIM Be-
AMYMHAM, a uX Aorapudmam. Tak, mpu ocHOBaHUM Aorapudma 10 ume-
emlg1=0;1g10=1;1g 100 =2 uT. A. (puc. 4.4).

IMocrepnntt saeMeHT rpadpuka — 3Kcnaukauus. Ka>xapiii rpadpuk
AOMKEH MMeTh CAOBecHOe onucanue. OHO BKAIOUYAET ero CoOAepsKaHue,
IIOAITUCH BAOAB MACIITaOHBIX IITKAA M ITOSICHEHUS K OTAGABHBIM YaCTIM
rpaduka.
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Puc. 4.4. MacLwuTtabHble wwKanbl:
a— paBHomeprle LuKanbl; 6 — HepaBHomeprle LKanbl

IMTocTpoenmue rpadrka — BCEraa TBOPUYECKUM IIPOIleCC. 3AeCh He-
006XOAUM HEKOTOPHIM IMOUCK. AUIIB ITOCAE COCTABAEHUS U CPAaBHEHUS
HECKOABKUX Y€PHOBEIX BADUAHTOB MOKHO HAMETUTE IIPABUABHYIO KOM-
[IO3UIUIO IpaduKa, YCTAHOBUTH MACIITAOBI M PACIOAOKEHHE 3HAKOB
Ha moAe rpaduka.

Haxkownerr, o 3aroaroBke rpaduka. OH AOAKEH KPaTKO U TOYHO pac-
KPBITH COAep KaHMe rpaduyeckoro u300pa’keHus, AATh OTBET Ha TPHU
BOIIpOCa — 4YTO, TAE, KOTAQ?

CylrecTByeT MHOKECTBO BHUAOB rpaduueckux uzobpakeHud. Mx
KAaccudukanus (puc. 4.5 u 4.6) ocHoBaHa Ha psiAe IPU3HAKOB: @) CIIO-
cob mocTpoeHUsl rpaduueckoro obpasza; 0) reoMeTpuuecKue 3HAKH,
n300pa’karoliye CTaTUCTUYECKHUE ITOKAa3aTeAU; B) 3aAauM, pellaeMble
C TIOMOIIIBIO rPaPUUeCcKOro N300pa>keHuUs.

[To crtoco6y moCcTpoeHUs CTaTUCTUYECKUE TPAUKN ASASITCS Ha AHUa-
rPaMMBI ¥ CTATUCTUYECKHUE KaPTHL.

Auarpammpbl — HauboAee PACIpPOCTPaAHEHHEBIN CIocob rpaduye-
CKUX HM300pa’keHu#. ITO TpadUKU KOAMYECTBEHHBIX OTHOIIEHUH.
Buapbpl m cnocoObl UX IOCTPOEHUS pa3HooOpasHHl. [IpumeHSOTCS
AMArpaMMBbl AAST HATASIAHOTO COIIOCTABAEHUSI B PA3AUYHBIX ACIIEKTaX
(IpoCTpaHCTBEHHOM, BPEMEHHOM U AD.) HE3aBUCHMEIX ADYT OT ApyTa
coBOKynHOCTeH. [Ipy 3TOM CpaBHEHUE HCCAEAYEMBIX COBOKYITHOCTEH
IIPOMU3BOAUTCS IO KAaKOMY-AMOO CYILIECTBYIOLIEMY BapbHPYIOUIEMY
[IPH3HAKY.
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Puc. 4.5. Knaccudvmkaums ctatuctnyeckux rpadvkos no dopme rpaduvde-
ckoro obpasa

Cmamucmuueckue kapmbl — TrpaduKu KOAWYECTBEHHOTO pac-
IIpeAeAeHNs IO KOHKPeTHOM TeppuTtopuu. I'lo cBoel 0CHOBHOM Xapak-
TEPUCTUKE OHU OAW3KO IIPUMBIKAIOT K AMArpaMMaM M CIIelNUu(UYHE
AUIIb B TOM OTHOIIEHUH, YTO IIPEACTABASIIOT COOOM YCAOBHBIE M300pa-
JKEHUsI CTaTUCTUYECKUX AQHHBIX HA KOHTYPHOU reorpadudyeckou Kap-
Te. VX 3apada — OTpaskaTh IPOCTPAHCTBEHHOE pa3MellleHue UAU IIPO-

CraTucTudeckue rpapuku 1o crnocoby IoCTpOeHUs:
U 3apa9aM n300pasKeHNs

AuarpaMMbl CraTucTuyeckue KapThl
arpaMMBbl arpaMMbL
Auarp Anarp KaproauarpamMMel KapTtorpamMmat
CpaBHEHUS AVHAMUKHU
CTpyKTypHEIe
AHarpaMMEI

Puc. 4.6. Knaccudmkauma ctatnctnyieckux rpacukos no crnocoby nocTpoe-
HVA 1 3agadam n3obpaxeHust



CTPAHCTBEHHYIO PACIIPOCTPAHEHHOCTh CTAaTUCTUYECKUX ITOKa3aTeAel.
[To rpachuueckoMy 06pasy CTaTUCTUUECKUE KapPTHL AGASITCS Ha KapTo-
TpPaMMBbI ¥ KAPTOAUArpaMMBEI.

leoMeTpuyeckue 3HaKM, KaK OBIAO CKA3aHO BEIIIE, TPEACTABASIOT
coOO¥ TOYKH, AMHHUM, IMAOCKOCTH, TeOMEeTpUYecKHue Terd. B cooTBer-
CTBUU C 9TUM PA3AUYAIOT rPadUKU TOYEUHbIe, AMHEeHWHEIE, TAOCKOCTHEBIE
U TPOCTPAHCTBEHHEBIE (0OOBEMHEIE).

IIpu mocTpoeHWM TOUYEUYHBLIX AMArpaMM B KadyecTBe rpapuyecKux
00pa30B IIPUMEHSIIOTCSI COBOKYITHOCTU TOUYEK; IIPU IIOCTPOEHUY AUHEHN-
HBIX — AMHUM. OCHOBHOM IIPUHIIHII MIOCTPOEHUS MAOCKOCTHBIX AHWa-
rpaMM CBOAUTCS K TOMY, YTO CTATUCTUYECKHUE BEAUYNHBI N300pa’karoT-
CsI B BUAE TEOMETPHUYECKUX (PUTYP U, B CBOIO OUEPEAD, TOAPA3BAEASIFOTCS
Ha CTOAOMKOBEIE, IOAOCOBBIE, KPDYTOBEIE, KBAAPATHEIE U (DUTYPHELE.

B 3aBUCHMOCTH OT KpyTa pellaeMbIX 3aAa4 BBIAEASIOT AMArpaMMBbl
CpaBHEHUS], CTPYKTYPHEIE AMArpaMMBl U AMarpaMMbl AnHaMuKU. Oco-
OBIM BUAOM TPAPUKOB SIBASTIOTCS AMAarPaMMBbI PACITPEASACHUST BEAUYNH,
ITPeACTaBAEHHBIX BapPUAIMOHHBIM PSIAOM. OTO FMCTOrPaMMa, ITOAUTOH,
OTMBa, KyMyAsITa. B AQHHOM rraBe pacCMaTpHUBAIOTCS Hamboaee 4acTo
IIpUMeHsIeMble B CTAaTUCTHUYECKOW ITPaKTUKe rpaduKu, Ha KOTOpPHIE
MO>KHO OPMEHTUPOBATLCS B U3BECTHOU CTEIIeHU IIPU COCTABAEHHUU aHa-
AOTHUYHBIX I'PA(PUKOB.

Hamnboaee pacmpocTpaHEHHBIMU AMArpaMMaMU CPaBHEHUS IBASIFOT-
CsI CMoAOGUKOBble guarpammbl — rpadrudeckoe n3o6pa>keHue CTaTh-
CTUYECKUX AQHHBIX B BUAE CTOAOMKOB — IIPSIMOYTOABHUKOB. OTU AMA-
IrPaMMEI IIMPOKO UCIIOAB3YIOTCS AAST HATASIAHOTO CPaBHEHUS OOBEKTOB
M3y4aeMbIX SBAEHHUH BO BPEMEHM U IIPOCTPAHCTBE, @ TAK)Ke AAST U30-
Opa’keHUs CTPYKTYPHI SBACHUH.

IMTpu mocTpoeHMu CTOAGUKOBEIX AMArpaMM HeOOXOAUMO HAaYepPTUTH
CHUCTEMY IPSIMOYTOABHBIX KOODAWHAT, B KOTOPOU PACIIOAQTaIOTCS CTOA-
Ouku. Ha ropu30HTaABHOM OCH PACIIOAAralOTCsI OCHOBAHMS CTOAOUKOB.
PasMep ocHOBaHUS CTOAGUKOB OIIPEAEASIETCST IIPOU3BOABHO, HO OH AOA-
KeH OBITH OAMHAKOBBIM AAST BCEX.

[IIkanra, ompepeAsroliias MaciiTab CTOAOMKOB II0 BBICOTE, PACIIOAO-
>KeHa I10 BEpTUKAAbHOU OocU. BeanunHa Ka)KAOTo CTOAOMKA 10 BepTHKaA-
AU COOTBETCTBYET pasMepy n306parkaeMoro Ha rpaduKe CTaTUCTHYe-
CKOTO TToKa3aTeAsi. TakuMm ob6pa3oM, y BceX CTOAOUKOB, COCTABASIIOIIIIX
AVarpaMMy, IIepEMEeHHOM BEAWYWHOM SIBASIETCSI TOABKO OAHO HM3Mepe-
Hue. PazMellieHre CTOAOMKOB B ITOA€ TpadprKa IPOU3BOAUTCS Ha OAU-
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Puc. 4.7. OuHamuka Bbinycka KHUM 1 6poLuiop B 0AHOM 13 pervoHoB Poccuu
3a 2009—2011 rr. (undpbl ycnosHble).

HAKOBOM PAaCCTOSTHUU APYT OT APYTQ, BIIAOTHYIO APYT K ADPYTY, IIDH 4a-
CTUYHOM HAAOJKEHUU APYT Ha ApyTa.

TexHUKYy IIOCTPOEHUSI CTOAOMKOBOM AMAarpamMMBl PacCMOTPUM
Ha IIpUMepe AQHHBIX O AMHaMUKe BBITYCKa KHUT U Opourtop B N-M pe-
ruoHe Poccuu. [lpeamonroskuM, uTto 310 ObIAM 2009 —2011 rr. UTtak:
2009 r. — 49,6 TeIC. meuyaTHBIX epanHuIl; 2010 1. — 57,4 THIC. II€YATHBIX
epmuanil; 2011 r. — 44,2 THIC. IIEYATHBIX €AWHUIIL.

AAs TTocTpoeHUs1 puarpaMMbl (puc. 4.7) 6epeM CUCTEMY IPSIMOY-
TOABHBIX KOOpAMHAT. Ha ocu abcrimcc Ha OAMHAaKOBOM PACCTOSTHUH APYT
OT ApyTa HAHOCUM TPHU OTPe3Ka PABHOM AAMHBI — OCHOBAHMUS AASI CTOA-
OUKOB. BhICOTa CTOAOMKOB OITPEAEASIETCS B COOTBETCTBUHM C ITPUHSATHIM
MacurraboM Mo OCHM OPAMHAT M 3HAYEHUSIMU MOKa3aTeAel. YUMTHhIBas
pa3Mep noAs rpadrka U MaKCUMaAbHOe 3HaueHUe II0Ka3aTeAs], yCTaHO-
BHUM Macurad. AomycTuM, 4To KaKABIM 10 TEIC. IeYaTHBIX €ANMHUI] CO-
OTBETCTBYET OTPE30K 110 ocu opAnHAT 1 cM. Torpaa BeICOTA CTOAOUKOB
coctaBasieT AAst 2009 1. — 4,96 M (49,6 : 10); anst 2010 1. — 5,74 cM u pAns
2011 1. — 4,42 cm.

HarasspHOCTB AaHHOM AMarpaMMBbI AOCTUTAETCsI CDAaBHEHUEM BBICOTHI
CTOAOUKOB.

CTOABUKOBEIE AAaTPaMMEI IIeAeCcO000pa3HoO IPUMEHSTh AT CpaBHe-
HUSI HECKOABKUX ITOKazaTeAel. Ha puc. 4.8 mocpeaCTBOM CTOAOGUKOBOM
AMarpaMMbl ITOKa3aHa AMHAMUKAa WHBECTUIIUNM B OCHOBHOM KaITUTaA
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Puc. 4.8. [JuHamnka UHBECTMUMIA B OCHOBHOM KanuTan no 06bektam npous-
BOACTBEHHOrO W HEMpPOW3BOACTBEHHOr0 HasHavenns 3a 2009—2011 rr.,
% Kk utory (umdpbl ycnosHbIe):

D — 06beKTbI npon3sBoacTBeEHHOro Ha3Ha4YeHUH; D — 06beKTbI HENpon3soacTBeEHHOro
Ha3Ha4YeHna

10 0OBEKTaM IIPOU3BOACTBEHHOTO U HEIIPOM3BOACTBEHHOTO Ha3Haue-
HUA B MockBe 3a 2009—2011 rr. Ha aToit AmarpaMmme CTOAOUKU pac-
IIOAQTaIOTCS BIIAOTHYIO 11O IPyIiaM oO0beKToB. MaciITad MpUHAT TaKoH,
4TO KaXKABIM 10 % COOTBETCTBYyeT OTPE30K Ha 0Cu OpAUHAT B 1 cM. Ha au-
arpaMMe CAeAaHbl HeOOXOAUMEIE HAAIIUCU U YCAOBHBIE OOO3HAUYEHUS.

Pa3HOBHMAHOCTE CTOAOMKOBEIX AMArpaMM COCTABASIOT TaK Ha3bIBae-
MbIe A€HMOYHble, AV NOAOCOBblE, guarpammbl. VIx oTaAndne cOCTOUT
B TOM, YTO MacHITaOHas IIIKaAd PACIOAOKEHA 10 TOPU30HTAAU CBEPXY
UAM CHH3Y, U OHa OIPEAEAsIeT BeAUUUHY IIOAOC II0 AAUHE. B KauyecTBe
IIpuMepa IPUBEAEM IIOAOCOBYIO AMarpaMMy CpPaBHEHMUS, XapaKTepusy-
IOIIYIO CYTOUHBIN PACX0OA 9HEPIUH Y AIOAEY Pa3HBIX IPOECCU.

AN TOCTPOEHUS AQHHOU AMarpaMMBL Ha IIOA€ rpaduKa OTKAAABIBA-
€M IIOAOCHI, AAMHAa KOTOPBIX COOTBETCTBYET 3HaUeHUIM N300pa’kaeMbIX
AQHHBIX Ha MacIITaOHOM IIKaAe (puc. 4.9). M3 pouarpaMMEI CAEAYET, UTO
CpeAlr IIpeACTaBUTEAeM Ha3BAHHBIX MpodecCcuil HaubOAbIIee KOANYe-
CTBO KAAOPHUM 3a@ CYyTKU 3aTPAuyMBAIOT LITYKATYPHI.

CTOAGUKOBEIE U IIOAOCOBBIE AMATPAMMBI XOPOIIO ITOAXOAST AAST Xa-
PaAKTEPUCTUKU CTPYKTYPHI COBOKYITHOCTU. CTPYKTypa COCTaBa COBOKYII-
HOCTH Ay4Yllle BOCIPUHUMAETCS He B AOCOAIOTHBIX, @ B OTHOCUTEABHBIX



BeAnmurHAX. [Ipy TakmX AQHHEBIX BCEe CTOAOMKU (IIOAOCHI) B AMarpaMme
MMeIOT OAMHAKOBYIO BBICOTY U COOTBeTCTBYIOT 100 %. KarxabIi cTOAGUK
pa3buBaeTCs Ha YaCTU IIPOIIOPIIMOHAABHO YAEABHOMY BECy OTAEABHBIX
yacTel BO BCeM COBOKYIIHOCTH.

AASI TPOCTOTO CpaBHEHUS He 3aBUCUMEBIX APYT OT ApyTa [TOKa3aTeAen
MOTYT TaK’Ke MCIIOAB30BaThCSI AMarpaMMBbl, B KOTOPBIX CPaBHUBAEMbIE
BEAMYUHEI N300pa’kaloTCs B BUAE NPABUAbHBIX FreoMempuiecKux gu-
ryp. OHH CTPOSITCS TaK, YTOOBI IIAOIIAAN UX COOTHOCUAUCEH MEKAY CO-
O0oM KaK 3HaUueHUs BeAUUHH, 3TUMH (PUTypaMu n3obpaxkaemble. MIHbIMU
CAOBaMM, 3TH AMArpaMMBbl BEIPA’KalOT BEAMYNHY M300pa’kaeMoro ssBaAe-
HHUS pa3MepoM CBOeH IAOIIaAu. AAST CO3AQHUS AMarpaMM TAKOTO THUIIA
HCIIOAB3YIOT pPa3HOOOpa3Hble reoMeTpuideckue (purypsl — KpyrH, KBa-
APaTHl, pe’ke — IIPSIMOYTOABHUKMU.

AN TIOCTPOEHUST KBAgPAMHBIX Y KPYTOBbLX guarpamMm HeobXoau-
MO CHayahAa U3 CTAaTUCTUYECKUX AQHHBIX M3BAEYDH KBAAPATHBIE KOPHU.
3aTeM Ha Oa3e IOAyYeHHBIX Pe3yABTAaTOB OIIPEAEAUTH CTOPOHY KBaapa-
Ta UAM PAAUYC KpyTra COOTBETCTBEHHO IIPHHSATOMY Maciutaby. Hampu-
Mep, HeoOX0AMMO N300Pa3UuTh B BUAE KBAAPATOB AOOBIUY ITIOAE3HBIX MC-
KomaeMbix B 2009 r. B Poccun.

AN TTIOCTPOEHUST KBaAPATHOM AMArpaMMBbl CHAUYaAd U3BAEUEM KBaA-
paTHbIe KOPHU U3 YKUCEA: Jﬁ =1%3; \/@ =222 \/% =24,14. 3ateM
yCTaHOBUM MacuIiTtad, npumeM 1 cMm = 8 MAH T. Toraa CToOpoHa IepBo-
ro kBappara cocraButT 2,1 cm (17,3:8), BToporo — 2,7 cm (22,2:8),
TpeTbero — 3 cM (24,14 :8). Aaree CTpOUM KBaApaTHl Ha OAMHAKOBOM

ITykaTyp 3|900
U_[Befl-- | 2800
TpaKTOpI/ICT“ ‘ 3000
CAecapL“ ‘ 3300
Bpa‘ln | 2600

0 500 1000 1500 2000 2500 3000 3500 4000
Kanropuu

Puc. 4.9. CyTouHbIN pacxof 3Hepruv Nioper pasHbIX NPogeccuit



24,14

22,2

17,3

I'a3 npupoAHEBIH Hedrts Yroan

Puc. 4.10. Jo6bi4va nonesHbix nckonaembix B 2009 r. B Poccuun

pacCTOSIHUM APYT OT ApyTra. KBappaTHast apuarpamMMma IIpeACTaBAeHA
Ha puc. 4.10.

KpyroBas pparpamMma CTPOUTCSI aHAAOTMYHO KBAAPATHOM C TOH pas-
HUIIEH, YTO HAXOAUM 3HAQUEHHUE PAAUYCa AAST KaKAOTO KPYTa.

AAsT IPAaBUABHOTO IIOCTPOEHUST AarpaMM KBaApaThl UAU KPYTH He-
00XOAUMO PACIOAOKUTHL Ha OAMHAKOBOM PACCTOSIHUU APYT OT Apyra
(cM. puc. 4.10), a B KaXKA0M DUT'ype yKa3aTh YUCAOBOE 3HAUeHHe, KOTO-
poe oHa n3o0pa’kaeT, He IIPUBOAS MaclITaba u3MepeHus.

K paccmaTpuBaeMoMy BUAY AMarpaMM OTHOCHUTCS TpadpudecKkoe u30-
OpaskeHue, TIOAYYEHHOE ITyTeM IIOCTPOEHUS OAUH B ADYTOM KBaAPATOB,
KPyTOB UAU IIPSIMOYTOABHHUKOB. Takue AuarpaMMbl TaKKe ITO3BOASIIOT
CPaBHUTB MEKAY COOOM PsIA NCCAEAYEMBIX BEAMYH.

Kpyr 4acTo ucnoab3yeTcs B KadeCTBe FeOMeTPUYEeCKON (DOPMEI IIPU
nocTpoeHumn AmarpaMm. CaepyeT pa3AnyaTh ABAa BHUAQ ITPUMEHEHUS
Kpyra. B oAHOM cAydae CpaBHUBAIOTCS IIAOIIAAU KPYTOB APYT C ADYTOM.
Takoro popa AmMarpaMMBI Ha3BIBAIOTCS KPYroBbiMu. B ApyroM caydae
KPYT UCIIOAB3YETCSI AASI CPABHEHUSI IIAOLIIAAY OTAEABHBIX CEKTOPOB ADPYT
c ApyroM. Takast AmarpaMMa UMeHyeTcCsT ceKImopHoU. CeKTopHast Aua-
rpaMMa IPUMEHSIETCS AT HAaTASIAHOM MAAIOCTPAIIMU CTPYKTYPBI KaKo-
ro-An60 SIBAEHUS, XapaKTEPUCTUKU YAEABHBIX BECOB OTASABHBIX YacTel
LIEAOTO, BBIIBAEHUSI CTPYKTYPHBIX CABUTOB.

ITocTpouM CeKTOPHYIO AMArpaMMYy, XapaKTepHU3YIOUIYIO pacIpepe-
A€HUe 3aHATOTO HaCeAeHMs OAHOM 13 0OAaCTel IO OTPACASIM HapOAHO-
ro xo3sauctBa B 2011 1. YAeABLHBIN BeC HAaCEeAS€HUSsI, 3aHSITOTO B OTAEAb-
HBIX OTPACASIX, K OOIIeM YMCAeHHOCTH 3aHSTOTO HaCeAeHUs 00AacCTh
COCTaBUA: ITPOMEBIMIAEHHOCTL — 31,8 %; TOproBast u ccepa ycayr —
34,2 %; ceabCKOe X035UCTBO — 4,6 %; 3ApaBoOXpaHeHue, obpa3zoBaHue,
HayKa U KyabTypa — 18,7 %; Apyrue orpacau — 10,7 %. BosbMmeM KpyT
IIPOU3BOABHOTO papmuyca. [Iromaab Kpyra HY;KHO PA3A€AUTH Ha IIATh



CEeKTOpPOB. M3BECTHO, UTO IIAOIIAAW CEKTOPOB IIPOIIOPITMOHAABHBI MX
IIEHTPAABHBEIM yTAaM. CAEAOBATEABHO, AASL OIPEAEAEHUS IIAOUIAAU
CEeKTOpOB HY’XHO 360° pacIpeAeAuTh IPOIOPIIMOHAABHO BEAWYMHAM
VAEABHEIX BecOB. [TockoAbKy 3,6° cooTBeTCTBYeT 1 %, TO IleHTpaAbHEIE
YTABI COCTaBSAT: IIPOMBIIIAeHHOCTE — 3,6°- 31,8 = 114,48°, ToproBas —
3,6°-34,2 = 123,12°, ceabckroe xo3sucTBO — 3,6°-4,6 = 16,56°, 3ppaBo-
oxpaHenue — 3,6°- 18,7 =67,3°, popyrue orpacau — 3,6°- 10,7 = 38,52°.

Ha ocHOBaHNM IMOAYUYEHHBIX AQHHBIX AGAUM KpYT Ha CEeKTOpa U IIo-
AydaeM puarpammy (puc. 4.11).

CeKTOpHBIE AarPaMMbl BLIDA3UTEABHBI B TEX CAyYasiX, KOTAQ COBO-
KyITHOCTB AEAUTCS He Ooaee ueM Ha 4 — 5 dacTell ¥ HaOAIOAQIOTCS 3Ha-
YUTEeAbHBIE CTPYKTYPHBIE M3MEHEeHUs B AMHaMuKe. EcAr COBOKYITHOCTh
MEAUTCST Ha OOABIIIee YUCAO YaCTeW U CTPYKTYpHBIE CABHUTH He3HAuH-
TEABHBI, TO AT U300paskeHUsI CTPYKTYPHI IleaecooOpa3Hee IIPUMEHSITh
AEHTOYHBIE ¥ CTOAOUKOBBIE AAaTPAMMEBIL.

BeckMa BBIpa3uUTeAEH U XOPOIIIO BOCIIPUHUMAETCS CIIOCOO ITOCTpoOe-
HUS AMarpaMM CpaBHEHUS B BHAe (puUryp-3HaKkoB. B aToMm caydae cra-
TUCTUYECKHUE ITOKAa3aTeAM M300pa’kaloTCsl He TeOMeTpUudYecKumMu pu-
rypaMH, a CUMBOAAMH UAM 3HAaKaMM, BOCIPOU3BOAIIIUMU B KAaKOM-TO
CTelleHU BHEeIIHUM obpa3 M3ydyaeMoTro SIBA€HUS. NOCTOMHCTBO TAaKOTO
N300pa’keHUsI 3aKAIOUAEeTCs B BBICOKOM CTelleH! HAarASIAHOCTH, B IIOAY-
YeHUH TOAOOHOT0 M300paskeHusi, OTPayKarolero CoaepKaHue CpaBHU-
BAaeMBIX IBACHUMH.

46%

18,7%
34,2%

10,7%

31,8%
Puc. 4.11. PacnpepgeneHve 3aHATOr0 HaceneHvws ogHon M3 obnacTer no oT-
pacnsim HapopHoro xossancTea B 2011 r., %:

1 — Toprosns u cihepa yenyr; 2 — NPOMbILLNEHHOCTb; 3 — Apyrve oTpacnu; 4 — 3apaBo-
oxpaHeHue, 06pa30oBaHue, Hayka 1 KynbTypa; 5 — CenbCKoe X03ANCTBO



@urypHble AMarpaMMBI MOJKHO CTPOUTBL, HCIIOAB3YSI Pa3AMYHYIO
YUCAEHHOCTH (PUTYpP OAMHAKOBOTO pa3Mepa AU (PUTYPHI HEOAMHAKO-
BBIX pa3MepoB.

ITpeATToAORUM, UTO Ha PhIHKaX TOPOAA ITPOAAHO HACEASHUIO 3a 5 MeC
s0AOK, 11: B sHBape — 85,1; B peBpare — 100,7; B mapTe — 37,3; B atipe-
Ae — 29,5; B mae — 30,2.

ITpu nocrpoeHnu rpaduka IIyTeM pasAUYHOM YHUCAEHHOCTHU Quryp
OQUHAKOBOI0 pa3mepda IpPe’XAe BCETO HeOOXOAMMO YCTAHOBUTBH Mac-
ITaOHBIM 3HAK C TAKUM PACYeTOM, YTOOBI He TOAYIHUAOCE (DUTYP CAUIII-
KOM MHOT'0O, HO B TO K€ BPeMSI M He CAMILIKOM Mano. MlHaye rpaduk 6yaer
HeBBIpa3UTeAeH. B HallleM mpuMepe XOPOIIIO MTOAXOAUT TAKOHW MacIITab,
KOTAa Ka’kKAOM (purype COOoTBETCTBYeT mpopaka 10 11 a0A0K. Pazpearnm
IIpUBEAEHHBIe ITOKa3aTeAu Ha 10 U MOAYYMM YUCAO (DUTYD AAS SHBA-
psg — 8,5; arsa peBpanss — 10,1; arst mapTta — 3,7; AAS anipeast — 2,95;
Anst Mast — 3,01, [Toctpoum auarpammy (puc. 4.12).

AN TIOCTPOEHUS AMarpaMM C (hurypamu pa3AudHoOro pasmepa me-
006XOAUMO IIPEABAPUTEABLHO ITOCTPOUTH COOTBETCTBYIOIINE 110 BEAUYH-
He KBaApaTHI, @ 3aTeM y>Ke BHYTPU Ka’kKAOT'0 KBaApaTa pUCOBATH PUTYPY
U3y4aeMoro SIBACHUS.

[MTpu nocrpoeHnn PUTYPHBIX AArPaMM CAEAYET UMETh B BUAY, UTO
Ha OAHOM rpaduKe MOKeT OBITh OTpa’keHa AUIIbL OAHa TeMa. He cae-
AyeT IPUMEHSITH CAOJKHBIE PUCYHKH, a TAaKKe CAHMIIKOM SIPKHEe Kpa-
cku. OurypaM-cuMBOAAM HAAAEKUT OBITH AAKOHUYHBIMHY, IIPOCTHIMHA
u moHATHBIMU. OHU HEe AOAKHBI TpeOOBaTh AOTIOAHUTEABLHBIX 00BsIC-
HeHUH.
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Pvc. 4.12. OuHamuka peanuaauuy §6510K Ha pblHKax OQHOro M3 ropofdoB
3a 5 mMec



IlIpsimoyroabHble guarpam-

Mbl (He KBapparhll) HAaXOAAT TpH-
MeHEeHWe, TAAaBHBIM 00pa3oM, AAS
AByMacCHITaOHBIX CPaBHEHUMN: OAWH
Macurrab AAST  OCHOBAHUS, ApY-
TOM — AASI BBICOTBHI. OTHU AMarpaM-
MBI HA3BIBAIOT 3HaKamMu Bapsapa.
OOBIYHO OHU HPUMEHSIOTCS B TeX
CAyYasX, TAe IIOKa3aTeAb SIBASIETCS
IIPOM3BEASHUEM ABYX APYTHUX (Ha-
IIpUMep, BaAOBOM cOOp ecTh Ipo-
M3BEACHHE IIOCEeBHOM IIAOIIAAU
Ha YPO’KalMHOCTh, YUCAEHHOCTD Ha-
CEeAeHUS SIBASIETCS IPOU3BEACHUEM
IIAOTHOCTH HACeAeHUs Ha Teppu-
TOPHIO U T.A.). TakoM MOKa3aTeAb
MOJKHO Trpaduiyecku wusodpas3utb Puc. 4.13. 3aBUCMMOCTb BanoBOro
B BHUAE COMHOXHUTEAelr. AAst o5To- COOpa fApoBOM MLUeHULbl OT Ypo-
ro MOCTYIIAIOT CAEAYIOUIMM OOpa- XamHOCTK W1 MOCeBHOM nnowiaau
30M: OAMH MHOMKHTEADb TpuHEMatoT B OAHOM 13 pervoros Poccun
3a OCHOBaHUe, ADYTO¥ — 3a BBICO-
Ty. 3aTeM YCTAaHABAUBAIOT MACIITAOBI: OAVH AASI OCHOBAHUS, ADYTOM AAST
BBEICOTHI. AaAee, pacloaarasi 3HaueHUeM CTaTUCTUUYECKOTO ITOKa3aTeAs
OCHOBAHWUS U BEICOTEI, CTPOSIT IIPSIMOYTOABHUKHY. [ loKa>keM 3TOT clioco0
Ha IpuMepe AQHHBIX 110 cOOPY SIpOBOM IIIIEHUIIEI B OAHOM 13 PETMOHOB
Poccun, B KOTOPOM IIpU ITOCEBHOU IIAOIIaAu 14,5 MAH ra ypo>KauHOCTb
cocraBuaa 1,16 1/ra (puc. 4.13).

B HaireMm cayyae B OCHOBaHMe IPSIMOYTOABHUKA IIOAOKEHA yPOsKak-
HOCTB SIDOBOY MIIIEHUIIBI, BLICOTa — IIOCEBHAs MAOIIAAB, a IIAOIIAABIO
IPSIMOYTOABHUKA IBASIETCSI BAAOBOM COOp spoBoOM niteHU s 1,16 14,5 =
=16,8 MAH T.

[ITupokoe pacmpocTpaHeHWe MMEIOT AMArpaMMBI, KOTOPhIE MOXK-
HO Ha3BaTh KOOPGUHAIMHBIMU, TIOCKOABKY OHH OCHOBAHBI Ha CUCTEMEe
IIPSIMOYTOABHBIX KOODAMHAT. B OTAMYME OT CTOAOMKOBEIX U ITIOAOCOBBIX
AMarpaMM AMarpaMMbl 3TOTO BHAQ TPeOYyIOT He OAHOIO, @ ABYX MacIIITa-
OOB: OAHOTO II0 OCH abCHMCC, APYTOTO IO ocu OpAUHAT. Cpear KOOpAU-
HATHBIX AMarpaMM Hauboaee pacIpoOCTpaHeHEBl AUHeEUHble, KOTAa Xa-
PaKTepU3YIOTCS U3MEHEeHUs sIBAeHUN BO BpeMeHU. OHU He3aMeHUMBI
B TeX CAy4asix, KOTAQ Ha OAHOM rpaduke HY’KHO IIOKa3aTb AMHAMUKY
HECKOABKUX SIBAGHHU. B CcTaTHCTHMYeCKON NpaKTHKe dallle BCero Ipu-
MEHSIOTCS rpadpuyeckue n300pakeHusi AUHaMUKUA C PABHOMEPHbIMU
wkaaamu. [To ocu abcumcc oHU OepyTCs IPOIOPIMOHAABHO YHUCAY IIe-

TToceBHast IAOI[aAbL, MAH Ta
—-
=
1
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0,58 1,16
YpoxalHOCTE, T/Ta



PHOAOB BPEMEHH, a [0 OCH OPAMHAT — IIPOIIOPIIMOHAABHO CAMUM YPOB-
HAM. MacirtaboM paBHOMEPHOM IIKAABI OyAeT AAMHA OTPE3Ka, IPUHS-
TOTO 3@ EAUHUITY.

[MToka>keM mOCTpOeHHEe AMHEWHOTO rpaduKa Ha CAEAYIOUIEM ITpHU-
Mepe. AVHaMUKa WHBECTUIINY B OCHOBHOM KallUTaA B OAHOM 13 obOAaa-
crelt 3a 2002—2011 rr. (B % K 2002 r.) XapaKTepu3yeTCcsi CACAYIOLINMU
pAauuabiMu: 2002 r. — 100; 2003 r. — 51; 2004 r. — 50,5; 2005 . — 61,6;
2006 r. — 63,7; 2007 1. — 54,9; 2008 r. — 44,3; 2009 r. — 44,3; 2010 1. —
52,11 2011 . — 54,2

Ha ocu abciucc npsiMOyTOABHOM CUCTEMBI KOOPAMHAT OTKAAQABIBA-
€M AECSITh TOUEK C YIeTOM OAMHAKOBOU TPOAOAKUTEABHOCTY ITIEPUOAOB
BPEMEHU MEXKAY IIPUBEACHHBIMU I'OAAMU. YUHUTHIBAasI, YTO MAaKCUMaAb-
Hoe 3HaueHme ypoBHs 100 %, mo ocu OpAWHAT IPUHUMAEM MAacIITab:
20 % cootsercTByeT 1,0 cM. Ha BepTUKaAbHYIO MIKAAy HAHOCHUM YMCAQ
MacmTaboB. M3 Touek Ha ocu abCIMCC BOCCTaHABAMBAEM ITE€PIIEHAU-
KYASIDBI, BBICOTA@ KOTOPBIX IIPOIOPIIMOHAABHA AMHAMHKE WHBECTUIIUHN
¥ IPUHSTOMY MacuITaby 110 OCH OPAMHAT. BepIITUHEI IePIIEHAUKYASIPOB
COeAWHSIEM OTPEe3KaMU IIPSIMON U IIOAyYaeM AOMaHYIO AMHHIO, Xapak-
TEPU3YIOIIYI0 AMHAMUKY MHBECTUIIMW B OCHOBHOM KAIIUTAA B OAHOU
u3 obaacre 3a 2002—2011 rr. (puc. 4.14).

Hepeako Ha opHOM AMHENWHOM rpaduke IIPOBOAUTCS HECKOABKO
KPUBBIX, KOTOPBIE AQIOT CPABHUTEABHYIO XapaKTEPUCTUKY AMHAMUKU
Pa3AMYHEBIX ITOKa3aTeAeH UAM OAHOI'O U TOTO JKe ITOKa3aTeAs Ha pas-
HBIX TeppuTopusx. [IpuMepom rpadruecKoro u3o0pakeHus cpasy He-
CKOABKUX ITOKa3aTeAe! sIBAsIeTCs puc. 4.15.
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Puc. 4.14. duHamunka MHBECTULMI B OCHOBHOWM KanuTan B 0gHOM 13 obnactemn
3a 2002—2011 rr. (B % k 2002 r.)
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Puc. 4.15. [QuHamvka npov3BoACTBa 4YyryHa M roToBOro Npokata B pervoHe
3a nepuog ¢ 2002 no 2011 rr.

e uyryH; = TrOTOBbIA MpoOKaT

Ha opHoM rpaduke He caepyeT IOMelIaTh OoAee TpeX-ueThIpeX Kpu-
BBIX. BOABIIIOE UX KOAMYECTBO HEN30EKHO OCAOKHSIET YepPTeX U AU-
HeMHasi AarpaMMa TepsieT HaTASIAHOCTb.

B HEKOTOpHIX CAydYasix HaHECEeHHe Ha OAUH TPaduK ABYX KPUBBIX
AAeT BO3MOKHOCTb OAHOBPEMEHHO N300pa3nuTh AMHAMUKY TPETHETO I10-
Ka3aTeAsl, eCAU OH SIBASIeTCSI Pa3HOCTBIO ITePBHIX ABYX. Hanpumep, npu
N300pa’keHUN AMHAMUKH POKAQEMOCTHU U CMEPTHOCTH IIAOIIAAb MEKAY
ABYMsI KDUBBIMU ITOKa3bIBA€T BEAMYHUHY €CTeCTBEHHOI'O IIPUPOCTa UAU
€CTeCTBEHHOM yOBIAY HAaCEeACHUS.

HNuorpa He0OXOAVMMO CPaBHUTH Ha rpaduKe AMHAMHUKY ABYX ITOKa3a-
TeAel, UMEIOIIVX Pa3ANuYHble EAVHUILI M3MepeHus. B Takux caydasx
IIOHAAOOHUTCSI He OAHQ, a ABe MaclITaOHBIe HIKaAbl. OAHY U3 HUX pas-
MeIaIoT CIIPaBa, APYTyI0 — CAeBa.

OAHaAKO TaKoe CpaBHEHHE KPUBBIX HE AQeT AOCTAaTOYHO ITOAHOM Kap-
TUHBI AMHAMUKHU 3TUX ITOKa3aTeAeHt, TaK KaK MacIITaObl TPOU3BOABHHI.
[MTosTOMy cpaBHEHHE AMHAMUKH YPOBHS ABYX Pa3HOPOAHBIX ITOKa3aTe-
A€M CAepyeT OCYLIEeCTBASITE Ha OCHOBE HCIIOAB30BAHUS OAHOTO MacCIITa-
0a mocae mpeobpa3oBaHUSA aOCOAIOTHBIX BEAMYUH B OTHOCUTEALHEIE.
[TpumMepoM TaKOM AMHEMHOM AUarpaMMBbl SIBAsIETCST puc. 4.16.

AuHeNHbIe AMaTpaMMBl C PABHOMEPHOM HIKAAOW MMEIOT OAMH He-
AOCTATOK, CHUJKAIOIIUM UX II03HaBATEeAbHYIO IIeHHOCTh. PaBHOMepHas
IIIKaAQd TO3BOASIET U3MEPSTh M CPABHUBATH TOABKO OTPaskeHHbBIE Ha AMa-
rpaMMe abCOATOTHBIE IIPUPOCTHI AW YMEHBIIIeHUS [TOKa3aTeAel Ha ITPo-
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Puc. 4.16. YgenbHbil Bec BknapgoB rpaxpaH B CbepbaHk v KoMMepyeckme
H6aHKK1 ropoda no MecsLam:

e (bepbaHk; = KomMmepueckune GaHKu

TSDKeHHHM HCCAeAyeMOoro nepuopa. OAHAKO IIpU M3yYeHUH AMHAMHKU
Ba’XHO 3HAThb OTHOCHUTEABHBIE N3MEHEHUSI UCCAEAYEMBIX ITOKa3zaTerel
IO CPaBHEHUIO C AOCTUTHYTHIM YPOBHEM HMAM TEMIIBI UX U3MEHEHWUS.
Ho oTtHOCUTeAbHBIE N3MEeHEeHUsT SKOHOMUYECKHUX ITOKa3aTeAed B AUHA-
MUKe UCKa KaIOTCS IIPYU UX N300pa’keHUH Ha KOOPAMHATHOM AarpaMMe
C pPaBHOMEPHOM BEPTUKAABHOM IIKaAoM. Kpome Toro, B OOBIYHBIX KOOP-
AMHATaX TepsieT BCIKYIO HAarASIAHOCTDb U A@’Ke CTAHOBUTCSI HEBO3MOJK-
HBIM U300pa’keHme PSIAOB ANHAMUKU C PE3KO U3MEHSIOIIUMUCS YPOB-
HSIMH, KOTOpPbIe OOBIYHO UMEIOT MEeCTO B AMHAMHYECKUX PSIAAX 3a AAU-
TeABLHBIN IEPHUOA BPEMEHH.

B aTux cAydasix cAeAyeT OTKa3aThCsl OT PABHOMEPHOM IIKAABL U ITO-
AOJKUTB B OCHOBY I'paduka noayaorapupmuueckyro cucmemy. OCHOB-
Has UAest IIOAYAOTapu(PMUUECKON CUCTEMBI COCTOUT B TOM, YTO B HEU
PaBHBIM AMHEWHEBEIM OTpe3KaM COOTBETCTBYIOT PaBHBIE 3HAUEHUS AO-
rapudmoB yucen. TakoN IOAXOA MMeeT CBOe IIpeuMYyIecTBO. Bo3Hu-
KaeT BO3MOJKHOCTb YMEHBIIIEHUsT OOABIINX YUCEA Yepe3 UX AoTapud-
MHUUYEeCKUe 9KBUBAAEHTHEL. OAHAKO C MAcUITaOHOM IIIKAAON B BUAE AOTa-
pudMoB rpadUK MAaAOAOCTYIIEH AAST TOHUMaHus. Heob6xopuMo psipoM
c AorapudMamMy, 0003HaYeHHBIMU Ha MACIHITaOHOM IIIKaAe, IPOCTaBUTh
CaMU YUCAQ, XapaKTepU3yIolue YPOBHU M300pa>kaeMoro psipa AMHA-
MUKY, KOTOPBIE COOTBETCTBYIOT YKa3aHHBIM 4MCAaM Aorapudgmos. Ta-
KOT'0 popa rpaduKu HOCAT Ha3BaHUe IpapuKoB Ha MOAyAOTapudMuye-
CKOM CeTKe.



Top, Yi lgy; Top, Yi lgy;

1980 170 2,23 2000 1039 3,02
1985 292 2,46 2005 1294 3,11
1990 507 2,70 2010 1544 3,19
1995 741 2,84

IToayarorapugmuueckoil cemkoll Ha3hIBAeTCs CETKA, TA€ Ha OAHOM
OCH HaHeCeH AMHEeMHBIN MaclITad, a Ha APyroll — AorapuMuyecKui.
B paHHOM cAydyae AorapuMUYeCKUM MacIITad HaHOCUTCS HAa OCh OPAU-
HAaT, @ Ha OCU abCIMCC PaclIoAaraloT PaBHOMEPHYIO IIIKAAY AAS OTCUe-
Ta BPEeMEHU 110 IPUHSATLIM MHTepBaAaM (ropaM, KBapTaiaM, Mecsram,
AHAM U 1p.). [Toka’keM moCTpoeHNe AMHEMHOU AarpaMMBbl Ha ITOAYAO-
rapuMUYEeCcKOM CeTKe Ha OCHOBE AQHHBLIX AMHAMUKU IIPOU3BOACTBA
9AEKTPO3HEPruu B peruoHe (Taba. 4.7).

OnpeapeArrB MUHUMAABHOE M MAaKCUMaAbHOE 3HaUeHHe AOTapudMOB
IIPOU3BOACTBA 3AEKTPO3HEPIuHY, MOCTPOUM MaclITad ¢ TaKUM pacue-
TOM, YTOOBI BCe AQHHBIE PAa3MECTUANCH Ha rpaduke. YUUTHIBas MacI-
Tab, HAXOAUM COOTBETCTBYIOIINE TOYKHU, KOTOPhle COEAMHUM IIPSIMBIMU
AUHUSIMY, B PE3YABTaTe IMOAYIUM rpacduk (puc. 4.17) ¢ uCHOAB30BaHU-
eM Aorapudmuueckoro macurraba Ha ocu oppuMHAT. OH Ha3BIBAETCS
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Puc. 4.17. luHamunka npov3BOACTBa 3NEKTPO3HEPT N B PErMOHE
3a 1880— 2010 rr.



AMarpaMMoU Ha IToAyaorapudmmudeckou cetke. [Toanon arorapudmuue-
CKOM AMarpaMMOM OH CT@HEeT B TOM CAyYae, €CAM II0 ocu abcrucc 6yaeT
IIOCTpOeH Aorapudmmyeckui Macmrad. OAHAKO B PSIAAX AWHAMUKU 3TO
HeIIpUMeHUMO, IIOCKOABKY AoTapudMupoBaHre BpeMeH! AUIIEeHO BCS-
KOTO CMBICAQ.

ITpumenss rorapudmMudeckui MacuITadb, Mo>KHO 6e3 BCIKUX BBIUUC-
AE€HHMU XapaKTepU30BaTh AMHAMUKY YPOBHA. EcAu KpuBas Ha Aorapud-
MHUYECKOM MacluTabe HECKOABKO OTKAOHEHA OT IIPSIMOM U CTAHOBUTCS
BOTHYTOM K OCH abCIIMCC, 3HAUUT, UMeeT MeCTO ITapeHue TeMnoB. Ecan
OHAa OTKAOHSETCSI OT IIPSIMOM B CTOPOHY, BEIIYKAYIO K OCU abcIjucc,
usydyaeMoe SIBAeHHEe UMeeT TEHACHIIUIO K POCTY C YBEAUYHBAIOIUMU-
cst temnamu. Koraa KprBas B CBOeM TeUeHUHU MPUOAMIKAETCSA K IIpsi-
MOM, HaOAIOAQETCSI CTAOUABHOCTD TEMIIOB.

CraTucTrueCcKue KapThl IPEACTABASIIOT COOOM BUA rpadpmdeCKUX U30-
Opa’keHHM Ha CXeMaTUYHOU reorpaduueckoM KapTe CTaTUCTUYECKHX
AQHHBIX, XapaKTePU3YIOUINX YPOBEeHb UAU CTeleHb PAaCIpPOCTPaHEeHUs
TOT'O UAU MHOTO SIBA€HUS Ha ONPeAeAeHHOMN Teppurtopuu. CpeacTBaMu
u300pa’keHus1 TEPPUTOPUAABHOTO Pa3MellleHUs SIBASIOTCS IITPUXOBKQ,
doHOBasA pacKpackKa UAU reoMeTpudecKue Purypsl. Pazanyaror KapTo-
rpaMMBbI ¥ KapToAUarpaMMbl (puc. 4.18, 4.19).

Kapmorpamma — 3TO cxeMaTwmieckas reorpaduyeckast KapTa,
Ha KOTOPOU IITPUXOBKON PA3AMYHOMN I'yCTOTHI, TOYKAMHU UAU OKPACKOM
OIIPEAEACHHOU CTENEeHU HACBHIIIEHHOCTU ITOKA3bIBAETCS CPABHUTEAB-
Hasi UTHTEHCUBHOCTH KAKOT'0-ANOO0 ITOKA3aTEeAs B IIPEeAeAdaX Ka*KAOU eAu-
HUIILI HAHECEHHOT'0 Ha KapTy TePPUTOPUAABHOTO AeA€HUs (HallpuMep,
IIAOTHOCTBb HaCeAeHUs 110 0OAACTSIM UAU pecIlyOANKaM, paclipepeAeHUe
PaMioOHOB II0 YPOKAMHOCTH 3€PHOBBIX KyABTYD M T.IL). KapTorpamMmsl
AEASITCSI HA POHOBBIE U TOUEUHEIE.

Kapmorpamma ¢poHOBas — TakoW BUA KapTOrpaMMEI, A€ IITPU-
XOBKOU PAa3AMYHOMN TI'yCTOTBI MAM OKPACKOW ONPEASAeHHON CTeleHU
HACHIIIEHHOCTU ITOKA3bIBAIOT MHTEHCHUBHOCTH KaKOTO-ANOO ITOKa3aTe-
A B IIpeAeAax TeppUTOpHaAbHOM epmHuNBL. Kapmorpamma moueu-
Hasa n300pa’kaeT ypOBeHb KAKOTO-AMOO SIBA€HUS C IIOMOIIBIO TOUEK.
Touka nzobOpa>kaeT OAHY €AMHUITY COBOKYIIHOCTU MAM HEKOTOpOe HUX
KoAW4YecTBO. IlyTeM HaHeCeHUs TOUEK Ha reorpadUyeCcKol KapTe IIoKa-
3BbIBAETCS IANOTHOCTDb UAM YaCTOTA IIOSIBAEHUS OIIPEAEACHHOTO IBACHUS.
DOoHOBBIE KaPTOrPaMMBbl, KaK IIPABUAO, UCIIOAB3YIOTCS AT N306pake-
HUSI CPEAHUX UAM OTHOCUTEABHBIX ITOKa3aTeAelM, a TOUYeYHbIe — AAS
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Puc. 4.18. Kaptorpamma mnoTHOCTV HaceneHwst BOCbMW BanoHoB 06nacTu
Ha 1 000 kM nnowanu:

I:I — 0o 4 Tbic. ven.; I:I — 4—12 TbIC. Yen.; I:l — 12—17 TbiC. Yen.
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Pwuc. 4.19. Kaptorpamma Banosoro c6opa 3epHa LieHTpaneHoro paiioHa Poc-
cvn (aHHbIEe YCNOBHbIE)



Pation
INokazateanb
1 2 3 4 5 6 7 8

ITAOTHOCTD HACeAeHUS 3,0 40 11,0 140 1720 130 11,0 3,0
Ha 1 000 M?, THIC. UeA.

O0OBEMHBIX (KOAMUECTBEHHEIX) ITOKa3aTeAel (UMCA€HHOCTh HaCeAeHUs,
IIOTOAOBBE CKOTA U T.A.). PAaCCMOTpUM MOCTPOEHUE KapTOTrPaMMBbI, HC-
IOAB3YSI AQHHBIE TaOA. 4.8.

[MTpesrpe dyeM IPUCTYHIUTH K IIOCTPOEHUIO KapTOTPaMMBI, He0OXO-
AAMO pa3OuUThH paMiOHBI Ha IPYMIIEL II0 IAOTHOCTH HAaCEAEHUs, a 3aTeM
YCTAaHOBUTD AAST KA’KAOM I'PYIIIBI OIIPEASAEHHYIO OKPACKY UAM IITPU-
XOBKY.

CoraacHo A@HHBIM TabA. 4.8 Bce pallOHBI IO IAOTHOCTU HaCeAeHUs
MO>KHO Pa30uTh Ha TPYU IPYHIBL: 1) palioHBI, UMEIOlINe IAOTHOCTh Ha-
CeAeHUsI AO 4 TEIC. 4eA.; 2) patioHBl — OT 4 A0 12 ThIC. 4ea.; 3) palioHBI —
oT 12 po 17 TeIC. yen. TorAa K IIepBOM IPYIIIIe OTHOCSATCS patioHbl Ne 1,
8; ko BTopoit — Ne 2, 3, 7 K Tpetbert — Ne 4, 5, 6. EcAu IpUHATE AAST
Ka’KAOM I'PYINEBI PAaiOHOB OKPACKYy Pa3ANYHOM HACBIIEHHOCTH, TO Ha
(POHOBOM KapTorpaMMe XOPOIIO BHAHO, KaK PACIIONAraroTCsl Ha Tep-
puTOpUu OOAACTU OTAEABHBIE PAMOHBI IO MAOTHOCTH HACeAeHUs (CM.
puc. 4.18).

BTopyto GOABIIYIO IPYHITY CTATUCTUYECKUX KapT COCTABASIOT Kap-
moguarpammpl, TPEACTABASIIONINE COOOM COueTaHNe AuarpaMM C reo-
rpaduueckoll KapToi. B KauecTBe M300pa3suTeAbHBIX 3HAKOB B Kap-
TOAMArpaMMax MCIIOAB3YIOTCS AMarpaMMHBIE (QUTYPHl  (CTOAOUKH,
KBaApaThl, KPyTH, (PUTYPHI, IIOAOCH), KOTOPHIE Pa3MelaloTCs Ha KOH-
Type reorpadn4eckor KapThel. KapTopuarpaMMbl AQIOT BO3MOKHOCTB
OTPa3uUTh OOAee CAOXKHBIE CTATHUCTUKO-reorpaduiyeckue IOCTPOEHUS,
yeM KapTorpaMMbl. Cpeprl KapTOAMArpaMM CA€AYeT BBIAEAUTH KapTo-
AMArpaMMBbI IIPOCTOTO CPaBHEHUS, MPOCTPAHCTBEHHBIX ITepeMeleHuH
U U30AUHUMN.

Ha kapmoguarpamme npocmoro cpaBHeHUsl, B OTAUYNE OT OOBIYU-
HOM AMAarpaMMBbl, AMarpaMMHBIe (PUTYDPBI, U300pa’kaloliye BeAUUYUHbI
HCCAEAYEMOTO IIOKa3aTeAs, PACIIOAOKEHBI He B PsIA, KaK HAa OOBIYHOM
AUarpaMme, a pa3HOCSTCS IO BCel KapTe B COOTBETCTBUM C TeM paio-
HOM, 0OAAQCTBHIO UAU CTPAHOM, KOTOPHIE OHU MPEACTABASIOT. DAEMEHTEI
IIPOCTeNIIed KapToAHarpaMMbl OOBIYHO IIPUCYTCTBYIOT Ha IIOAUTHYE-
CKOM KapTe, TAe TOpPOAA OTMEYAIOTCS PAa3AUYHBIMU TeOMEeTPUYECKUMU
durypaMu B 3aBUCUMOCTHU OT YUCA€HHOCTHU JKUTEAEH.



B kauecTBe mpuMepa Ha puc. 4.19 mpuBepeHa KapToArarpaMMa Ba-
AoBoro cbopa 3epHa LleHTparbHOTO parioHa Poccuu, TAe B KauecTBe
YCAOBHBIX (DUTYP BBICTYIIAIOT KPYTH.

H30aunuu (ot rped. isol — paBHBIN, OAMHAKOBBIN, IIOAOOHBIMN) — AU-
HUHW PABHOTO 3HAUEHUST KaKOM-AMOO BEAMYHMHEI B €€ pacIpOCTPaHEeHU!
Ha MOBEPXHOCTH, B YaCTHOCTHU Ha reorpaduueckor KapTe UAU TpadukKe.
V3oanHNY OTpaskaroT HElIPepPEIBHOE U3MEHEHNEe UCCAEAYEMOU BEeANUU-
HBI B 3@BHCHUMOCTH OT ABYX APYTHX IlepeMeHHBEIX. OHU IIPUMEHSIOTCS
[IpY KapTOorpaUpOBaHUU IPUPOAHBIX U COITUAABHO-9KOHOMUYECKUX SIB-
AEHUH; MOTYT OBITH UCIIOAB30BAHBI AAST IIOAYYEHUST UX KOAMYECTBEHHOU
XapaKTepPUCTUKU U ANST aHAAN3A KOPPEASIIUOHHBIX CBI3eH MEKAY HUMU.

[TepeuncnreHHBIE BUABI TPA(PUKOB HE SIBASIFOTCS MCUEPITBIBAIOIINMHY,
HO OCTalOTCsI HanboAee 4acTO YIIOTPeOAsIEMBIMH.

1. CratucTuyeckan Tabnuua npeacTasiseT coGowm:
a) chopmy Hanboree pauvoHanbHOro N3oGpaxeHns pe3ynsTaToB cTaTh-
CTM4ecKoro HabnopeHus;
6) cBeaeHus 0 Yem-HBYOb, PACMONOXEHHBIE N0 CTPOKaM 1 rpadiam.

2. Cratuctuyeckon Tabnuuen ABNAeTcA:
a) Tabnuua norapngMos;
6) Tabnuua yMHOXEHMS;
B) Tabnmua, B KOTOpo 0606LLA0TCH UTOMM 3K3aMeHaLMOHHOM CECCUM
MO MHCTUTYTY.

3. Cratuctmyeckon Tabnvuen AaBnsaeTcs:
a) Tabnuua pacnucaHvsa Noesaos;
6) Tabnuua kBappaToB;
B) Tabnmua, B kOTOpo 0606LLaTCA pe3ynsTaTthl huHaHCoBOW paboThl
BaHka.

4. CTaTMCTUY4eCKUM NOANEXaLUMM Ha3bIBaeTCs:
a) cTaTMCTUYEeCKe COBOKYMHOCTW, KOTOPbIE XapakTepuayTca pasnuy-
HbIMW NoKa3aTenamu;
6) nokasaTenu, xapakTepmnayoLLme COBOKYMHOCTY;
B) CBEAEHVA, pacrnonoXeHHble B GOKOBbIX 3aronoBkax Tabnuubl;
I') YMCOBblE XapaKTEPUCTUKM, pa3MeLLEHHbIE B rpadiax Tabnuubl.

5. CratmcTnyecknm ckasyembiM Ha3bIBaETCs:
a) cTaTMcTMYeckre COBOKYMHOCTW, KOTOPbIE XapakTepU3yTCA pasnuy-
HbIMW NOKa3aTeNAMU;
6) nokasaTenu, xapakTepnayoLLye COBOKYMHOCTY;
B) CBELEHVIA, PAcnonoXeHHbIe B 6OKOBLIX 3aronoskax Tabnmupl;
I} Y/CNOBbIE XapPaKTEPUCTUKM, pa3MeLLEHHbIE B rpachax Tabnmubl.



. OCHOBHbIMY 3NEMEHTaMKM CTATUCTUHECKOMO rpathuka ABNATCS:
a) none rpaduka;
6) MacLuTabHble OpUEHTUPLI;
B) reoMeTpuHecKune 3HaKu;
r) akcnnvkauus rpaduka;
L) PVCYHOK.

. Kakve Bugbl gnarpaMm ncnone3ytoTcs B hopMe reoMeTpuyeckoro obpa-
3a;
a) NMHenHblIe;
6) NNOCKOCTHBIE;
B) 06bEMHbIE;
) CTaTCTUYECKUNE KapThbl;
o) pnarpamMmbl?

. Kakve Bugpbl ctatnctnyeckmx rpadivikoB CYLLECTBYIOT MG 3KOHOMUYECKIM
3apavam M306paxeHnst coumanbHO-3KOHOMUYECKUX ABNEHIA;
a) omarpammbl CpaBHEHWS;
6) omarpammbl AUHAMMKN,
B) MIOCKOCTHbIE AvarpamMmbl;
r) oMarpamMmbl CTPYKTYpb;
a) 06bemMHble gMarpaMmmbl?

. [Npn n3o6paxxeHn aaHHbIX PAAoB pacrpeneneHna Ha rpadike NpUMeHs-
OTCA AnarpamMmbi:
a) rucTorpamMmel;
6) 3Hakv Bapaapa;
B) NONMUIOHbI;
r) KyMynsThbl.

. VI3aBecTHa gnHamuka 4micna poovBLLMXCS B LIENOM Mo cTpaHe. Bouibepute
nopxogsLLee rpadmyeckoe n3obpakeHre 3Toro npoLecca:
a) cTatncTnyeckas KpuBas;
6) kapTogmnarpamma;
B) KapTOrpamma;
) cekTopHasa guarpaMma.



B peayabTaTe CBOAKYM U I'PYIIIMPOBKU CTATUCTUYECKUX AQHHBIX ITO-
Ay4daloT o6001Iaone MoKa3aTeAr, KOTOPHe OTPakaloT Pe3yAbTATHI
IIO3HAHMUS KOAMYECTBEHHOMN CTOPOHBI U3yd4aeMBIX SBA€HUM. BaskHOM
3apauel CTAaTUCTUKHY SIBASIETCSI IIOCTPOEHMEe CTaTUCTUUYECKUX IToKa3aTe-
AeH.

Cmamucmu4ecKull nOKa3ameAb — 3TO KOAWYECTBEHHAasl Xapak-
TEPUCTHUKA COITMAAbHO-3KOHOMUYECKUX SBA€HHM u mpoileccoB. Cra-
TUCTUYECKUHN II0KA3aTeAb HEIOCPEACTBEHHO BBLIpa’kaeT BHYTPEHHee
CcopeprKaHMe U3ydaeMOoro sIBA€HUSI UAM IIpoljecca, ero cyuHocTsb. CTa-
THUCTHUKA 3HAeT OOABIIIOE KOAMYECTBO Pa3HOOOPa3HBIX ITOKAa3aTeAel, OT-
HOCSIIIMXCSI KO BCEM CTOPOHaM OOIIIeCTBEHHOM KU3HU. K UX 4YMCAy IpH-
HapAeXKaT: ITOKa3aTeAU IPOAYKIIMY PAa3AUYHBIX OTpacAel; IoKa3aTeAH,
XapaKTepHu3yIolle C pa3HbIX CTOPOH HaceAeHUe; ITI0Ka3aTeAl, OTHOCS-
1IMecsl K XapaKTepPUCTHUKe KPEAUTHBIX YUYPEKASHHUU CTPaHBI U K IIPO-
Aa’Ke TOBAPOB HACEAEHMIO; TIOKA3aTEeAN MEAUITUHCKOTO OOCAYKUBAHUS
HaCeAeHUs; TOKa3aTeAr MOCEeBHBIX IIAOIIAaAEH U ITOTOAOBBSI CKOTA; I10-
Ka3aTeAU 3alacoB ChIPbSI U TOIIAMBA; TOKA3aTEAN AOXOAOB M PAaCXOAOB
HACEeASHHUS U T. A.

AocTraTouHo 0OpaTUTHCS K AFOOOMY CTAaTUCTUYECKOMY CIIPABOYHUKY,
CKakeM, K eXeropHuky «Poccusa B nudpax. 2011», HacuUTHIBaIOLIEMY
cBoilre 500 cTpaHUI] U COAepIKalleMy TOABKO HeOOABIIYIO YaCTh UMe-
IOLIMXCS CTATUCTUYECKUX IMOKa3aTeAel, YTOOBI COCTaBUTHL cebe Ipea-
cTaBAeHHe 00 UX KOAUYeCTBe U pa3HooOpa3uu. COBOKYITHOCTb B3aUMOC-
BSI3aHHBIX [TOKa3aTeAel, HMelollast OAHOYPOBHEBYIO AU MHOTOYPOBHE-
BYIO CTPYKTYPY U HalleA€HHasl Ha pellleHue KOHKPEeTHOM CTaTUCThYe-
CKOM 3apauy, obpasyeT CUCTEMY cmamucmuiecKux nokazameAeti.

ChaepyeT pas3aMyaTh ITOKA3aTeAb-KaTeropHuio W KOHKPETHBIM CTa-
TUCTUYECKUU ITOKa3aTeAb. Iloka3zameab-Kameropust oTpakaeT Cyll-
HOCTB, OOIIINe OTAUYUTEABHBIE CBOMCTBA KOHKPETHBIX CTaTUCTUIECKUX



IIOKa3aTeAreld OAHOIO M TOTO JKe BHAA 0e3 yKasaHWsl MeCTd, BpeMeHH
U er0o YHCAOBOTO 3HAYEeHUs, T.e. AQeT YHCTO KaueCTBEHHYIO XapaKTe-
PHUCTUKY siBAeHUs. Ho moche IpUBSI3KH K KOHKPETHOMY MecCTy (00Bek-
TY) ¥ BpEMEHH, IOAYYUB KOANYECTBEHHOE BEIDA)KEHNE, OH CTAHOBUTCS
KOHKpemHbIM cmamucmuiecKkum nokazameiem. Hanpumep, «uuc-
AEHHOCTDb HaCeASHUsI» — 3TO KaueCTBEHHOe OIIpeAereHne, T. €. ToKa3a-
Teab-KaTeropus. Ho ecau Mbl cka>keM, uTo Ha 31 okTsabps 2011 r. guc-
AEHHOCTDb HaCeAeHUsI 3eMAu pocTuraa 7,0 MApA deA., TO 3TO OyAeT yKe
KOHKPETHBIU CTaTUCTUYECKUU IIOKA3aTEeAD.

CraTucTryecKrue IOKa3aTeAn OOAAAQIOT I[EABIM PSIAOM CBOMCTB,
XapaKTepPU3YIOUINX Pa3AWYHbLIE CTOPOHBI IOHSITUSI IIOKa3aTeAb» KakK
€AMHOTO IIeAOTO. OTU CBOMCTBA KAACCUMHUITUPYIOTCS CACAYIOUIUM 00-
paszom.

Tak, IO OXBATy €AMHHI] COBOKYIIHOCTHU ITIOKA3aTeAU Pa3AeASIOTCS
Ha UHAVBHAYyaAbHBIE U CBOAHBIe (oOmime). MMHguBuUgyaAbHble NOKA-
3ameAu OTPa’kaloT OTAEABHBIE SIBACHUSI UAU OTAEABHYIO €AUHUITY CO-
BOKYIIHOCTH (0aHK, IpepAnpusTue, pepma, OTAEABHBIN YeAOBEeK U T.IL.).
CBogHbie (0Ouu€e) nokazameau XapakTepusyIoT IPYIITy eANHUII, ITPEA-
CTaBASIIOIIUX COOOM 4aCTh CTAaTUCTUYECKON COBOKYITHOCTH MAM BCIO CO-
BOKYITHOCTD B IIeAOM (COBOKYITHOCTD IIPEAITPUSITUM, COBOKYIIHOCTD OaH-
KOB, COBOKYITHOCTBb (DepM | T.1I1.).

OTH ITOKA3aTeAW B CBOIO OYEPEAb IMOAPA3AEASIOTCSI Ha OOBeMHEIE
u pacuyeTHble. OO0beMHbIE NOKA3AMEAU TTOAYYAIOTCS ITyTEM CAOKEHUS
3HAQYEHUM NpU3HAKA OTAEABHBIX EAMHMI] COBOKYITHOCTU (HAIIpUMED,
00beEM pEAAN30BAHHOW NIPOAYKLUU IIPOMBIIIACHHON (DUPMBL U T.A.).
PacuemmHnble noKa3ameAu MOAYYAIOTCS KaK (PYHKIIUM HECKOABKHUX Be-
AnduH. OHHU BBIYUCASIIOTCS 110 PA3AUYHBIM (POPMyAAM U CAY’KAT AAS pe-
LIeHUST OTAEABHBIX CTaTUCTUYECKUX 3aAa4 aHAaAU3a — U3MepeHUs B3a-
MMOCBSI3Y, BapUallY, XapaKTEePUCTUKY CTPYKTYPHBIX CABUTOB U T. A.

[To BpeMeHHOMY (DaKTOPY ITOKA3ATEAY AEASITCSI HA MOMEHTHBIE U MH-
TepBaAbHBIE. AGAO B TOM, UTO COIIMAABHO-3KOHOMHUYECKUE SIBACHUS
U IPOIECCHl HAXOAAT CBOE BhIPA’KeHUE B CTATUCTUYECKUX ITOKA3ATEASTX
AUOO IO COCTOSTHUIO Ha ONIPEAEASHHEBINM MOMEHT BpeMeHH, Kak IIPaBUAO,
Ha OIIPEAEAEHHYIO AQTy, Ha4aA0 UAW KOHEI] MecCsIla, ropd (YMCAeHHOCTD
HacCeAeHUs], AeOUTOpPCKast 3aA0AKEHHOCTb, OCTaTKU TOBApPOB B Mara-
3UHaX), AUOO 3a OIPEAEAEHHBIN [IEPUOA — AEHb, MECSI], KBapTaA, ToA
(4MCAO 3aKAIOUEHHEBIX OpaKOB, YHMCAO BKAQAOB HAaCEAEHUS, ITIPOU3BOA-
CTBO ITpoAyKUMHN). COOTBETCTBEHHO, B OAHOM CAy4Yae ITOKa3aTeAUd Ha3bl-
BAIOTCSI MOMEHMHBIMU, B ADYTOM — UHMEPBAAbHbIMU.

C TOYKM 3peHUsI IPOCTPAHCTBEHHON OIIPEAEAEHHOCTH ITOKa3aTeAUr
IIOAPA3AEASIIOTCS Ha ¢hegeparbHble, XapaKTepU3YIOUINe H3ydaeMbIN
OO'BEKT UAU SIBA€HUE B IIEAOM II0 CTPaHE, PErUOHAAbHbIE I MECMHbLE



(A0KaabHbBLE), OTHOCSIINECS K KaKOU-ANOO0 YaCTU TEPPUTOPUU UAU OT-
AEABHOMY OOBEKTY.

C TOYKM 3peHUsI CBOMCTB KOHKPETHHIX OOBEKTOB 1 (DOPMEI BEIPAsKe-
HUM IIOKa3aTeAU AeASITCS Ha aOCOAIOTHEBIE, OTHOCHUTEABHEIE U CPEAHUE.

B cratuctuueckoMm exxeropHuke DepeparbHOU CAYKOBI TOCYAAp-
cTBeHHOU cTaTucTuKM «Poccust B tucpax. 2011 r.» TPUBOASITCI MHOTO-
YUCAEHHBIE AQHHBIE 10 HAIIMOHAABHOMY XO3SHUCTBY HAIleW CTPAHEBI
B BHAE aOCOAIOTHBIX M OTHOCHUTEABHBIX BeAWYNH. TaK, B YaCTHOCTH,
B HeM MBI uuTaeM, 4To Ha 14 okTa0ps 2010 r. YMCA€HHOCTh HaCeAeHUs
Poccum cocraBuna 142,9 MAH 4eA., B TOM YHCAE TOPOACKOE HaCeAeHue —
105,3 MAH YeA., ceabCcKoe — 37,6 MAH YeA.; YUCAO 3aPEeruCTPUPOBaHHBIX
6paxkos B 2010 1. cocraBuao 1053,7 ThIC.

BoT Takoro poaa cTaTUCTUUYECKHE ITOKa3aTeAM, BEIpaskarolue pas-
Mephl (0O0BbEMBI, YPOBHU) COIIMAABHO-3KOHOMUYECKUX SIBACHUU B €AU-
HUIIaX Mephl, Beca, 00beMa, MPOTSIKeHHOCTH, IIAOIIAAU, CTOUMOCTHU
HA3BIBAIOTCS AOCOAIMHBIMU cIamucmudeckumu Beauqyunamu. OuHu
BCETAQ UMEIOT OIIPEACAEHHYIO Pa3MepPHOCTD, OIIPEAEAEHHBIe eANHUIIBI
usMepeHus. Borrpoc o eAuHUIIaX U3MepPEeHUsI, B KOTOPHIX BBIPa’sKatoT-
Csi aOCOAIOTHBIE CTAaTUCTUYECKUE BeAWYMHBI YPEe3BBLIYAMHO BasKEeH AAS
CTaTUCTUYECKOTO UCCAEAOBaHUS. BLIOOD eaAMHUI U3MepeHUs: abCOAIOT-
HBIX BEAMYHMH OIIPEAEASIETCSI CYIIHOCTHIO, CBOMCTBAMU U3y4aeMOTO SIB-
AEHUS, a TaK)Ke 3apa4aMM UCCAeAOBaHUSA. B cTaTUCTHMKe IpUMeEHSeTCs
OOABIIIOE YUCAO CAMBIX Pa3HOOOPA3HBIX EAMHUIl u3MepeHus. B camon
ob1elt KracCuUKAIIUM UX MOJKHO CBECTH K TpeM THUIIaM: HaTypaAb-
HBIe, AeHEeKHBIE (CTOMMOCTHBIE) ¥ TPYAOBEIE.

HamypaarbHbiMU TIPUHSATO HA3BIBATh TaKMe €AMHUIILI U3MEpeHUs,
KOTOpBIE BHIPA’KAIOTCS B Mepax Beca, 00beMa, AAMHBI, TIAOIIAAU U T. A,
TakuMmy eAVHUIIAMHM U3MepeHUs] IIOAB3YIOTCS AASL XapaKTepPUCTUKU
o6beMa PAa3AMYHBIX BUAOB IIPOAYKIIUM, Pa3MepOB IIPOAA’KHM TOBAPOB,
MOITHOCTHU 3AEKTPOCTAHIIUM U T.A. TaKOBHI IIPOM3BOACTBO TKaHEU —
B IIOTOHHBIX U (MAM) KBaAPATHBIX METPaxX, IIPOU3BOACTBO ra3a — B Ky-
OMYeCKUX MeTpax, SAEKTPOIHEPTUU — B KMAOBATT-Yacax.

B psiae cayyaeB NPUMEHSIOTCS YCAOBHO HAMYPAAbHblE €AMHUIIBLI
uaMepeHusi. OHU UCIIOAB3YIOTCSI AASI CBEAEHUSI BOEAMHO HECKOABKHUX
Pa3HOBUAHOCTEN OAHOM U TOM JKe MOTPeOUTEeAbCKOM cTouMocTu. OpAHY
U3 HUX IPUHUMAIOT 3@ 3TAAOH, a APYTHE IIePEeCYUTHIBAIOTCS C IOMOIIIBIO
CHEeIUAAbHBIX KOA(M@UIIMEHTOB B eAMHUIIBI MEePHBI 3TOTO 3TaAOHA. Tak,



B IIPAKTHUKE HALIeW CTAaTUCTUKU II€PECUYUTHIBAIOTCS BCE BUABI TOIIAMBA
B YCAOBHOE TOIIAMBO C TeIIAOTOM cropanus 29,3 MAS/kr (7 000 Kkaa/Kr).
MEBINO C pa3AUYHBIM COAEP’KAHHUEM >KUPOBBIX KHUCAOT II€PECUYUTHIBA-
eTcsa Ha 40%-HOe copepsKaHWe >KHUPOBBIX KUCAOT, KOHCEPBHI PA3HOTO
o6beMa — B YCAOBHBIE KOHCepBHEIE GaHKU o6beMoM 353,4 cM®, Tpy-
30BBIE BarOHBI — B ABYXOCHBIE U T.A. Ecam, pomyctum, umeercs 100 T
MBIAA C COAEPsKaHUEeM >KHUPOBBIX KUCAOT B 40 % u 100 T ¢ copepRaHU-
eM JKUPOBBIX KUCAOT B 60 %, To, mepecuuTaB Ha 40%-e MBIAO, IIOAYIUM
100 + 100 - 60/40 = 250 yCAOBHBIX TOHH MBIAQ.

TpygoBble epAVHUIBI N3MEPEHUsT TaKue, KaK Y4eAOBEKO-4acCkl, YeN0-
BEKO-AHU, UCIIOAB3YIOTCSI AAST OIIPEAEAESHUST 3aTPAT TPYAQ Ha IIPOU3BOA-
CTBO IIPOAYKIIVHY, Ha BEIIIOAHEHNE KaKON-HUOYAL paboThl, Ha Y4eT Tpy-
AOEMKOCTHU OTAEABHEIX OIIePAli TEXHOAOTHMUYECKOTO0 IIpoIlecca.

B ychroBUSIX PBIHOYHOM 3KOHOMHUKH OOABIIIOe 3HaUeHHe U HINPOKOoe
IIpUMeHeHUe UMEIOT CIMOUMOCHHbIE EAVUHUIIE N3MEPEHUs, AQIoIIue
AEHEXHYIO OIIeHKY COITMaAbHO-3KOHOMUYECKUM SIBAEHUSIM U IIPOIiec-
caM. TakKOBEIMU SBASITCSI: BaAOBOM BHYTPEHHHUM IIPOAYKT, TOBApooOoO-
POT, AOXOABI I PACXOABI HACEASHHUS U AP.

ABGCOAIOTHBIE CTATUCTUYECKUE TOKA3aTEAN TOAPA3BAEASIIOTCS Ha IO-
KazaTeAu oObeMa U MoKa3aTeAu YPOBHS.

INoxa3zameAu 06bema IO3BOASIOT XapaKTePU30BaTh BEAUUUHY BCEN
COBOKYITHOCTY UAU ee 4acTeH. Tak, YNCAEHHOCTh 3KOHOMUYECKY aKTUB-
Horo HaceareHus B Poccuu B 2010 r. cocTtaBuaa 75 448 TBIC. 4eA., B TOM
yncae My>x4uH — 36 870 TeIC. Yea., sKeHITUH — 34 217 TeIic. yen. OHU
MOTYT TaK)Ke BbIpa’KaTh CYMMapHYIO BEAWUYMHY KaKoro-Aubo Ipu3Ha-
Ka BCeM COBOKYIIHOCTH HUAHU ee yacTu. B 2010 r. mpou3BOACTBO 9AEKTPO-
SHEPIruM BCEMHU IAEKTpocTaHIIusIMu Poccun coctaBuno 992 Mapa KBT - 4,
B TOM UMCA€ @TOMHBIMU SAEKTPOCTaHIIUIMU 164 MApA KBT- 4.

IToxa3zameau ypoBHSL XapaKTEePU3YIOT BEAUUNHY HArPy3KU €AUHU-
I OAHOM COBOKYIIHOCTHU SA€MEHTaMU APYTOM COBOKYITHOCTH (HAIIpHU-
Mep, B Poccun B 2010 . 41cAO JKUTeAel Ha 1 KM? TeppUTOPUM COCTABUAO
8,4 uen.). OHU MOTI'YT OIIPEAEASITh U CTelleHb HACHIIEeHHOCTH KOHKPEeT-
HOM COBOKYITHOCTU 3A€MeHTaMU KaKOTro-TO IIPU3HaKa AQHHOM UAU APY-
rou coBokynHocTH (B Poccuu B 2010 r. BeAnMYMHA IPOKUTOYHOT'O MUHU-
MyMa B CPeAHEM Ha AYLITY HaCeAeHUs B MecsI] cocTaBuaa B [V KBaprane
2010 1. 5907 py6.).

Cyl1ecTBYIOT TaKKe pa3HOCMHble aOCOAIOTHBIE IToKadarean. OHU
IIPEACTABASIIOT COOOM aOCOAIOTHBIN pa3Mep B Pa3AUUUU ABYX aOCOAIOT-
HBIX ITOKa3aTeAel BO BpeMeHM MAU B IpoCTpaHcTBe. [Ipumepom abco-
AIOTHOTO ITOKa3aTeAsl Pa3HOCTU BO BpeMeHHU (Ha3bIBaeMOro abCOAIOT-
HBIM IIOKA3aTeAeM IIPUPOCTa) MOJKET CAYKUTH Pa3HOCTb MEXAY IIpO-
U3BOACTBOM KOHAUTepCKux mspeanit B Poccum B 2009 1. (2779 TRIC. T)



u B 2005 1. (2419 TrIC. T), paBHasa 360 Thic.T. Ha 3Ty BeAM4YnHY 3a IATH
AET YBEAWYHACST abCOAIOTHEIM pa3Mep IPOU3BOACTBA KOHAUTEPCKUX
nspeAnn B Poccun.

OmHocumeAbHbIMU NOKA3AMEASIMU HA3BIBAIOTCS CTATUCTUYECKUE
ITIOKAa3aTeAM, OIpeAeAsieMble KaK OTHOIIIEHNEe CPaBHUBAEMON abCOAIOT-
HOM BEAUYHHEI K 6a3e cpaBHEeHUs. BeAmdynHa, ¢ KOTOPOM IPOU3BOAUTCS
CpaBHeHUE (3HaMeHaTeAb ApOoOM) OOBIUHO HA3BIBAETCSI OCHOBAHUEM,
0a30l cpaBHEHUS AU Oa3MCHOM BeAMYUHOW. HUCAUTEAL — CpaBHUBae-
Masi BeAndrHa. Ee Ha3bIBAIOT TAKKe TeKyIIel UAU OTYETHON BeAMYUHOM.
Hanpumep, pa3peAnB YMCA€HHOCTB TOPOACKOTO HAaCEeAEHUS Ha BCIO UNC-
AE€HHOCTb HaCeAeHUs CTPAHBI, IIOAYYaeM II0Ka3aTeAb «AOASI TOPOACKOIO
HaceaeHUs1». COIlOCTaBAsieMble BEAUYUHBI MOTYT OBITH OAHOMMEHHBIMU
U pasHOMMEHHBIMHU. ECAM CpPaBHHMBAIOTCSI OAHOMMEHHBIE BEAWYHHE,
TO OTHOCUTEABHBIE TIOKA3aTeAN BBIPA’KAIOTCS B OTBAEUEHHBIX YHCAAX.
Kaxk nmpaBuno, 6a3y cpaBHeHus npuHuUMaOT paBHoU 1, 100, 1000 uanu
10 000. Ecau ocHOBaHME paBHO 1, TO OTHOCUTEABbHASI BEAUYMHA ITOKA3bI-
BAeT, KaKyIo AOAIO OT Oa3MCHOM COCTaBASIET TeKyllas BeanunHa. Ecan
Oasza cpaBHeHus paBHa 100, TO OTHOCUTEABHAsI BEAMYMHA BbIpakeHa
B IIpoileHTax (%), ecau 6a3a cpaBHeHus paBHa 1 000 — B mpomuane (%o),
10000 — B mpopertuMUAAE (%oo).

[Tpu comocTaBAeHUM PAa3HOMMEHHBIX BEAMYMH HAUMEHOBAHUS OT-
HOCHUTEABHBIX BeAMYHWH 00Pa3yloTCs OT HAaUMEeHOBAHUM CpPaBHUBAEMBbIX
BEAWYUH (TAOTHOCTH HACEAEHUs CTPAHBI: YeA./KM% YPOKAUHOCTD: 1/Ta
UT.A).

B 3aBHCHUMOCTH OT 3aA@4, COAEP’KAHUSI M 3HAUEHUS BBIPA’KaeMbIX
KOAMYECTBEHHBLIX COOTHOIIEHUN PAa3AMYAIOT OTHOCUTEABHBIE ITOKA3a-
TEAM IIAQHOBOTO 3@AAQHMUSI, BEIIIOAHEHUS [IAAHA, AUHAMUKHY, CTPYKTYPHI,
KOOPAMHAIIUY, CPABHEHUS], ”HTEHCUBHOCTH, YPOBHSI 3KOHOMMHYECKOTO
pa3BUTHUS.

OmHocumeAabHble nokazameAu naianosoro 3aganus (OITI13) uc-
IIOAB3YIOTCS B IE€ASIX IEpPCHEKTUBHOTO NMAAHUPOBAHUS AESITEABHOCTHU
CyOBeKTOB (PMHAHCOBO-XO3IUCTBEHHON cdepHl, a TaKKe AASI CpaBHe-
HUS PEaAbHO AOCTUTHYTHIX PE3yABTATOB C paHee HaMeYeHHBIMU:

YpoBeHb MOKA3aTEeAs,

3alAQHHUPOBAHHEBIN Ha IPEACTOSIINN ITepuop, (i + 1
O3 = P peACTOsII] puoA (i +1)

YpoBeHB MOKa3aTeAs,
AOCTUTHYTBHIN B IPEABIAYILIEM ITePUOAE (i)



IIpumep 5.1. B I kBapTare po3HUYHBIM TOBAPOOOOPOT TOPrOBOTO OOBEAU-
HeHHUs cocTaBua 250 MAH pyO., BO Il KBapTare IAaHUPYeTCA PO3HUYHBIN TOBA-
poo6GopoT B 350 MAH pyO. ONpeAeAnTb OTHOCUTEABHYIO BEeAMUNHY IIAQHOBOTO

3apaHUS.

Peuirenue. OITII3 = % - 100 % = 140 %. Takum obpasom, Bo Il kBapTaae maa-

HHUPYeTCs yBeAHueHHe PO3HHUYHOIO TOBApPOOOOPOTa TOPTOBOTO OOBEAUHEHUS
Ha 40 %.

OmHnocumeAabHble nNokazameAu BoinoAnenuss naana (OT1BIT) BbI-
Pa’KalOT COOTHOIIEHNE MEKAY (PAKTUUYECKUM U IAQHOBHIM YPOBHSIMHU
nmokazaTeAsi. OGBIYHO OHU BhIpaskatoTcs B mpolleHTax. Criocob BIYHUCAE-
HUSI OTHOCUTEABHBIX TIOKA3aTeAeH BBIIIOAHEHUS IIAaHa 3aBUCHUT OT TOTO,
B KAKOM BUAE UM B KaKOM (popMe A@HBI ITOKa3aTeAu IAaHa. [InaHOBEIE
IIOKa3aTeAN MOTYT OBITh YCTAHOBAEHBI B BUAE AOCOAIOTHBIX U CPEAHUX
BeAnuuH. ECAM MAaHOBOE 3apaHME YCTAHOBAEHO B BHAE aOCOAIOTHEBIX
¥ CPDEAHUX BEAUYWH, CTEIIeHb BHIITOAHEHUS IIAGHA OIIPEAEASIETCS [Ty TeEM
AereHNs (PAaKTUUYeCKU AOCTUTHYTON BEAWUMHBI IIOKA3aTeAs HA BeAWUYU-
HY, IPEAYCMOTPEHHYIO IINQHOM:!

YpoBeHs, (PaKTU4EeCKU AOCTUTHYTHIN

B OTUYETHOM IIepuoAe

OTIBII = -100%.

YpoBeHb, 3alINaHUPOBAHHBIN
Ha OTYETHBIN IIEPUOA

IIpumep 5.2. dupma COTAACHO NAAHY AOAKHA OBbIAA BHIITYCTUTH IPOAYKIIUN
B TeueHHUe KBapTasa Ha cyMMy 200 Teic. py6. DaKTHUeCKH jKe BBITYCTUAA IIPO-
AyKunu Ha 220 TeIC. pyO. ONpeAeAUTh CTElleHb BBIIIOAHEHUS IIAQHA BBITYCKA
IIPOAYKLIMY (DUPMOM 3a KBAPTAA.
220
Peutenue. OTIBII = mJOO% = 110%. CArepoBaTEABHO, TAAH BBIITOAHEH

Ha 110 %, T. e. IepeBBEIIOAHEHNE ITAaHA COCTaBUAO 10 %.

Koraa naaH 3apaH B BUAE OTHOCUTEABHOTO [TOKAa3aTeAs (110 CpaBHe-
HUIO C 0A3UCHBIM YPOBHEM), BBIIIOAHEHHE ITAQHA OIIPEAEASIETCS U3 CO-
OTHOIIEHUS OTHOCUTEABHOM BEAHMYHHBI AMHAMHUKU U OTHOCHUTEABHOM
BEeANYMHBI IIAGHOBOT'O 3aAaHUS.

IIpumep 5.3. IIpOU3BOAUTEABHOCTh TPYyAA B IIPOMBIIIACHHOCTH PETrHOHA
o naaHy Ha 2011 r. AooAKHaA 6bIra Bo3pacTu Ha 2,9 %. DaKTUYeCKu IIPOU3BO-
AUTEABHOCTb TPYAQ YBEAUUHAACH HA 3,6 %. ONPEASAUTh CTelleHb BBITOAHEHUS
IIA@HA 110 IPOU3BOAUTEABHOCTH TPYAQ PETHOHOM.

Pewenue. OIIBIT = %'100% = 100,7 %. Carep0OBATEABHO, AOCTUTHYTHIN

B 2011 r. ypoBeHBb NPOU3BOAUTEABHOCTH TPyAA BBIIIE 3aIIAAQHUPOBAHHOTO
Ha 0,7 %.



Ecam nraHOBOE 3apaHMe IPEAYCMATPUBAET CHUJKEHNE YPOBHS [TOKa-
3aTeasi, TO Pe3yABTAT CPaBHEHUs (DAKTHYECKOTO YPOBHS C 3alIAaHUPO-
BAHHBIM, COCTaBUBHINM 110 cBoeH BeanunHe MeHee 100 %, 6yaeT cBupe-
TEeABCTBOBAThH O ITEPEBLITOAHEHUH TIAQHA.

OmuocumeapnbiMu noxkaszameasmu gunamuku (OITA) Ha3BIBAIOT
CTaTUCTUYECKHEe BEAWYWHBI, XapaKTepu3ylolliue CTeleHb M3MeHEeHUs
M3y4aeMoro siBAeHUs BO BpeMeHu. OHU IIPEACTABASIIOT COOOM OTHOIIIe-
HHE YPOBHSI UCCAEAYEMOTO IIPOIIeCCa AU SIBACHUS 38 AQHHEBIA IIEPHUOA
BPEMEHHU U YPOBHS 3TOT'0 JKe IIPOI[eCCa UAU SIBACHUS B IIPOIIAOM!

YpoBeHb, (paKTUUYECKU CAOKUBIINMCS
B TEKYIIeM IIEPUOAE

OITA =
YpoBeHb, (paKTUIEeCKU CAOKHUBIIUNCS

B IIPEALITECTBYIOIIEM UAM 0a3UCHOM IIEPUOAL

PaccuuTanHas TakuM 0oOpPa30M BeAWUYMHA IIOKA3bIBAET, BO CKOABKO
pas TeKylIi YPOBEHbD IIPEBHIIAET IPEAIISCTBYIOIUN (6a3UCHBIN) UAU
KAKyIO AOAIO OT IIOCAEAHETO OH COCTaBAsIET. AQHHBIN IOKA3aTeAb MOJKET
OBITH BBIPA’KEH B AOASIX UAU B IIPOIIEHTAX.

ITpumep 5.4. Uucro teredonHbIX cTaHuM B Poccuu B 2008 r. cocTaBUAO
53 ThIC., @ B 2009 — 54,7 ThiC. OIPpEACANTb OTHOCUTEABHYIO BEAUUUHY AUHA-
MHUKH.

Peutenue. OITA = % = 1,028 paza, uau 102,8%. CrepoBaTEABHO, YUCAO

Tere(OHHBIX cTaHIIUN B 2009 I. yBeAUUNAOCH IO cpaBHeHU!O ¢ 2008 r. Ha 2,8 %.

an/I HaAWMYUU AAGHHBIX 3da HECKOABKO IIEePHUOAOB BpeMeHU CpaBHEeHHUe
Ka’KAOTO AQHHOTO YPOBHS MOJKET IIPOU3BOAUTHCS AMOO C YPOBHEM IIPEA-
IIECTBYIOLIETO IIePUOAQ, AMGO C KAKUM-TO APYTHM, IPUHSATHIM 3a 6asy
cpaBHeHUs (6a3UCHBIM ypoBHeM). [lepBEle HA3BEIBAIOTCS OTHOCUTEAB-
HBIMHM ITOKa3aTeAsIMU AWHAMUKA C NepeMeHHOl 6a30li cpaBHeHUs,
UAW U€NHbIMU, BTOPBIE — OTHOCUTEABHBIMU IIOKA3ATEAAMU AMHAMUKU
C NOCMOSIHHOU 6a30ll cpaBHeHUs, U AU 6a3ucHbIMU. OTHOCUTEABHEIE
MTOKa3aTeAr AMHaMUKY WHaue Ha3bIBAIOTCS TeMIIaMHU POCTa U Koaddu-
OqUueHTaMu poCTa.

Memy OTHOCUTEABHBIMHU ITOKA3ATEAS MU IINQHOBOTI'O 3aAdHIdA, BbI-
IIOAHEHUS IIAGHA M AMHAMHUKU CYIIECTBYET CAEAYIOLasl B3aUMOCBS3b!
OITIT3 - OI'IBIT = OTITA. OcHOBBIBasICh Ha 3TOM B3aUMOCBSI3H, IIO AIO-
OBIM ABYM M3BECTHBIM IIOKA3aTEASIM BCETAQ MOJKHO OIIPEAEAUTDH TPETHIO
HeI/ISBeCTHYIO BeAI/I‘{I/IHY.

OmHocumeasHble nokazameau cmpykmypst (OITC) mpepcTaBas-
IOT COOOM OTHOIIEHUE YacTH U 11eAoro. OHU XapaKTepU3YIOT CTPYKTY-



Py, COCTaB TOM WAV WHON COBOKYITHOCTH COLIMAABHO-3KOHOMHYECKUX
saBAeHUU. VI3 onmpepeneHUsT OTHOCUTEABHBIX IIOKA3aTEAEU CTPYKTYPHI
CAEAYeT, UTO IIPU NX UCYMCAEHNH B KauecTBe 6a3bl CPaBHEHUS OepeTcs
BEAMYHHA IIeAoTo (OOIIUN UTOT IO KaKOMY-ANOO ITIoKa3aTeAlo), a CpaB-
HHUBaeMBIMHU SIBAFIOTCSI 3HaUEHUS ITIOKa3aTeAell OTAEABHBIX YacTel 3To-
r'O IIeAOTO:

YpoBeHB YaCTH COBOKYITHOCTU

OIIC = .
CyMMapHBIH YPOBEHb COBOKYIIHOCTHU B IJEAOM

OOGBIYHO OTHOCUTEABHBIE ITOKA3aTeAu 3TOr0 BUAQ BBIPA>XAlOT B AO-
AAX eAMHUITBL UAY TIDOIEHTAaX.

ITpumep 5.5. I'lo mpeACTaBACHHEBIM B IIEPBBIX ABYX 'padax TabA. 5.1 AaHHBIM
PaCCYUTATh OTHOCUTEABHEIE IOKA3aTEeAN CTPYKTYPHI.

Yucao cTaHIum, YAEABHBIN BEC KasKAOMU
Haumenosanue o
TBIC, IIT. ceTu B o011eM urore, %
TeaedoHHBIe CTaHIITUN
B ToMm uncae: 54,7 100,0
TOPOACKUE CEeTU 49,0 89,6
CeAbCKUE CEeTU 5,7 104

PaccunTtanHble B mocaepHel rpade TabA. 5.1 MPOIEHTHI IPEACTABASIOT CO-
OO0 OTHOCUTEABHBIE IIOKA3aTEAN CTPYKTYPEI (B AQHHOM CAy4Yae YACAbHBIE BeCa).
CyMMa BceX yAEABHBIX BECOB BCETAA AOAKHA OBITH cTporo paBHa 100 %.

OmnocumeAbHble nokazameau koopgurauuu (OITK) mpeacras-
ASTIOT COOOM COOTHOIIEHHE OAHOM YaCTH COBOKYIIHOCTH K APYT'OM 4acCTH
9TOM ’Ke COBOKYITHOCTH:

OIK = YpoBeHb, XapaKTePU3YIOUIUH [-10 YaCTh COBOKYITHOCTHU

YpoBeHb, XapaKTePU3YIOUIUN 4aCTh COBOKYITHOCTH,
BBIOPAHHYIO B KaueCTBe O0a3bl CPAaBHEHUS

B pesyabraTe 3TOro AeAeHU S ITIOAYYAOT, BO CKOABKO Pa3 AQHHAS YaCTh
COBOKYITHOCTH OOABlIlle (MeHbIlle) 6a3UCHOMN, AU CKOABKO IIPOII€HTOB
OT HEee COCTABASIET, UAU CKOABKO €AMHUI] AQHHOW CTPYKTYPHOM 4YacTH
npuxoautcs Ha 1 eaununy, Ha 100, Ha 1 000 1 T. A. eAUHUI] ADYTOM YacCTH,
IpuHATOM 3a 6a3y cpaBHeHUs. Tak, Ha OCHOBE AQHHBIX, IPUBEAESHHEBIX
B TaOA. 5.1, MBI MOKeM BBIYMCAUTE, YTO HA OAHY CEABCKYIO TeACDOHHYIO
ceTb npuxopuTcs 49: 5,7 = 8,6 ropoaCckux TenedoHHEBIX ceTed. Mo>XHO



TaK’Ke OIIPEAEAUTH, CKOABKO Ha 100 paboyux IPUXOAUTCS CAYKAIIUX,
WH>XeHEPHO-TEXHUYECKIX PAOOTHUKOB; CKOABKO Ha 10 (maum 100) nmxe-
HEPOB IIPUXOAUTCS TEXHUKOB.

OmHnocumeabnble nokazameau unmeHcupHocmu (OTTM) xapak-
TEpU3YIOT CTEleHb HACHIIEHHOCTH WAW Pa3BUTHUS AQHHOTO SIBAEHUS
U IPEACTaBASIIOT COOOM OTHOIIEHHE MCCAEAYEMOTI'O ITOKa3aTeAst K pas-
Mepy NPUCYIIEN €My CPEABL:

OTTH = YpoBeHb, XapaKTepU3yIOUIUl IBAeHNEe A
YpOBeHb, XapaKTepU3YIOMIHi '

CpeAy pacpoCTpPaHEeHU s IBACHUS A

JAQHHEIA [TOKa3aTeAb IIOAYYAIOT COIIOCTABACHHMEM Pa3HOUMEHHEIX,
HO B3aUMOCBSI3@HHEIX B CBOEM Pa3BUTHUH BeAWUYrH. [ToaToMy, Kak mpa-
BUAO, AQHHBIN IIOKA3aTeAb ITPEACTaBASIET COO0M MMEHOBAHHYIO BEAU-
YUHY, HO MOJKET TaK’XKe OBITH BEIPA’KEH B AOASIX, ITPOIIEHTAX, [IPOMUANE
VAU TIPOAEITUMUANE,

OOGBIYHO OTHOCHUTEABHBIHN [T0Ka3aTeAb MHTEHCUBHOCTH PAaCCUYNTHIBA-
€TCsl B T€X CAyYasix, KOTAA aOCOAIOTHAsI BEANYMHA OKa3bIBAETCS HEAO-
CTATOYHOM AAST (POPMYAUPOBKY OGOCHOBAHHBIX BEIBOAOB O MacIITabax
SIBA€HUS, €T0 Pa3Mepax, HaChIIeHHOCTH, IIAOTHOCTH PACITPOCTPAHEeHUS.
Hampumep, AAsT oTpepeAreHUsT IAOTHOCTH HAaCeAeHUs PacCUYUTHIBAETCS
YHCAO AIOAEH, TPUXOAAIIUXCA Ha 1 KM?, MAM AAST OTIIPEACGACHUST YPOBHS
00eCIeYeHHOCTH HaCeAeHUsST AeTKOBEIMH aBTOMOOHUASIMHM PaCcCUUTHIBA-
€TCsI YMCAO aBTOMAIIWH, ITpuxoAsdiuxcs Ha 100 cemeri.

ITpumep 5.6. CpepHeropoBasi YMCA€HHOCThL HaceaeHUs: perroHa B 2011 r.
coctaBuaa 146,5 THIC. UeA., YMCAEHHOCTHL Bpaudel BCEX CIEINAAbHOCTEH —
1,1 Teic. OTIpEeAeArTh YHUCAO Bpauel, MpUXOAAIIUxXCca Ha KakAable 10000 uea.
HaceAeHUs.

Pewienue.

O = Yucao Bpauen

N 10 000 %oo =
CpeAHeFOAOBaH YHUCACHHOCTb HAaCEeAeHU s

1,1
=—— 10000 %00 = 75,1 %o0.
1465 %00 %00

Pa3sHOBUAHOCTBIO OTHOCUTEABHBIX ITOKAa3aTeAeH MHTEHCUBHOCTH SIB-
ASIIOTCSI OMHOCUMEAbHbLE NOKA3AMEAU YPOBHS JKOHOMUYECKOro pas-
Bumus (OITYDOP). OHu XapaKTepU3YIOT BHIITYCK IIPOAYKIIMU B pacueTe
Ha AYIILy HaCeAeHUs U BeCbMa 3HAYUMEI IIPU OI[€HKe COCTOSIHUS 9KOHO-
MUKU TOCYAQPCTBA.

[ToCcKOABKY O6BEMHEIE [TOKA3aTEAN IPOU3BOACTBA 10 CBOEH IIPUPOAE
SIBASTFOTCSI UHTEPBAABHBIMY, & IIOKA3aTeAb YUCAEHHOCTU HaCeASHUs —



MOMEHTHBIM, B pacyeTe UCIIOAB3YIOT CPEAHIOIO 3@ IIEPUOA YUCAEHHOCTD
HacCeAeHUs (HallpuMep, CPEAHETOAOBYIO):

OITYSP = O6BbeM IPOU3BOACTBA KAKOM-ANOO0 MPOAYKIIHU 3@ IOA, .

CpeAHeropoBasi YICA€HHOCTb HaCeAeHUS

IIpumep 5.7. FimeroTcsa A@HHBIE O TPOU3BOACTBE HEKOTOPHIX BUAOB IIPOMBIIII-
AeHHOH npopyKiuuu B Poccuiickoit Depepaliuyl B HATYPAABHOM BHIPDa’KEHUU
B 2009 r.: cTUpPaAbHBIE MAIIUHEL, MAH HIT. — 2,8; SA€KTPOIIBIA€COCH], THIC. IIIT. —
203; 3AeKTpOYarHUKY, THIC. IIT. — 162. TpebyeTcsa OnpeAeAUTb OTHOCUTEABHBIE
IOKa3aTeAr YPOBHS 9KOHOMUUECKOr0 Pa3BUTHS, 3HasI, YTO YMCA€HHOCTD IIOCTO-
STHHOT'O HaceaeHUs: Poccum Ha Hauaao 2009 1. coctaBuaa 141,9 MAH YeA. U Ha Ha-
4ano 2010 r. — 142,9 MAH yeAa.

Pewenue. CHauanra OIMPEAEAUM CPEAHErOAOBYIO UHCA€HHOCTH HaCeAeHHUS

B 2009 r.: W =142,4 MaH yea. Aaree, pa3peAruB 00bEM IIPOU3BOACTBA

Ka’KAOTO BUAQ IIPOAYKIIUM Ha 146,5 MAH YeA. 1 yMHOXKUB Ha 1 000, moAyyuM, 94TO
Ha 1000 xuTtenett B 2010 r. mpousBeaeHO: 20 CTUPAABHBIX MalIlnH, 1 3AeKTpo-
MIBIAECOC, | SIAEKTPOYaNHUK.

Ommnocumeabnble nokazameAu cpapuenust (OIICp) nmpeacTaBas-
0T cCOOOM OTHOIIIEHHE OAHOUMEHHBIX BEAWYNH, OTHOCSIIIUXCS K pas-
HBIM OOBEKTaM (IpeAnpusTusM, oupMaM, parioHaM, 0oOAaCTsIM, CTpa-
HaM U T.1L.):

AOGCOAIOTHBIN TOKA3aTeAb, XapaKTepU3YIOUINM OO BEKT A

OIlCp = .
AOCOAIOTHBIM ITIOKa3aTeAb, XapaKTepuayronuil oobeKT b

C mOMOIIIBIO TAKOTO MTOKA3aTEeAST MOJKHO CPAaBHHBAThL YMCAEHHOCTH
HAaCeAeHUSs, pa3Mephl TEPPUTOPHUY, BEAHYHHY IIOCEBHEIX IIAOIIAAEH
IO CTpaHaM, OOAACTSAM, palioHaM U T. A,

IIpumep 5.8. TpeOyeTcsa CPAaBHUTH YHMCAEHHOCTb HacereHUus1 BeankoOpura-
HuY, ABcTpuu u beabrun. Kak BupuMm u3 Tabda. 5.2, B 2010 r. B BeAukobputanuu
YHCAEHHOCTb HaCeAeHHud Obina B 7,4 pasa Ooablie, yeM B ABctpuu (61,8/8,4),
u B 5,7 paza 6oablire, ueM B beavrun (61,8/10,8).

OTHOIIIeHUEe YNCAeHHOCTH

CTpaH: YnCAHHOCTD HaCeAeHud, HacCeAeHuda BeAHKOGpI/ITaHI/II/I
I MAH YeA. K YUCA€HHOCTHU HACEeAeHUsA
APYI'HX CTPaH, pa3
AscTpusa 8,4 7.3
Beabrus 10,8 5,8

BeamkoOpuTanus 61,8 —



. MokasaTtenu, BbipaxatoLme pa3mepbl, 06beM, YPOBHM COLMarnbHO- 3KOHO-
MUWYECKMX ABIEHUI 11 MPOLIECCOB, ABMATCS BENMYMHAMMU:
a) abCcontoTHBIMU;
6) OTHOCUTENBHBIMMU.

. ABCONOTHELIE BENNYMHBI MOMYT BbIpaXaTbCs B €AMHULLAX M3MEPEHUST:
a) HaTyparbHbIX 1 YCIIOBHO-HATYPanbHbIX;
6) TPYOOBbIX U AEHEXHBIX;
B) OTBNEYEHHbIX.

. ABCOnOTHbIE BENUYMHBI BBIPAXXAKTCSH B EANHULIAX N3MEPEHWIS:
a) Kunorpammax, LUTykax, MeTpax, TOHHaX, KUJIOMETpax U T. 4.
6) KoadhhmumeHTax, NpoLeHTax, NpoMunne, NPoaeLMunne.

. Bugbl abcontoTHbIX BENUYMH:
a) nHamBMAayaneHble, 06LLME;
6) BbINONHEHWE NNaHa, NNaHOBOro 3afaHus, OMHaMUKN, CTPYKTYPbI, KO-
OpAvHaLWKW, CPaBHEHWA, MHTEHCUBHOGTU.

. O6beMHbIe abCONOTHLIE BENMYMHDI MOMNYHa0TCA B pe3ynsTaTe:
a) CrNoXeHWs HOVBMAYanbHbIX a6CONIOTHLIX BENNYH;
6) nogcyeTa Yncna eauHUL, BXOOALLMX B KXY rpyrnny unvM CoBOKYM-
HOCTb B LIESIOM.

. OTHOCWTESNbHBIE BENMUYUHDI BBIMIOIHEHVS MN1&HA UCYMCIIAIOTCS KakK:
a) OTHOLLEHWE NNAHOBOMO 3afaHys Ha MPERCTOALLMIA Nepuog K (hakTrye-
CKM [OCTUrHYTOMY YPOBHIO, ABNAIOLLEMYCS A3MCHBIM AN NnaHa;
6) oTHOLLEHWE (haKTU4ECKM OOCTUMHYTOMO YPOBHS K NMIIAHOBOMY 3a4aHU0
3a TOT XXe Nepuo BPEMEHN.

. OTHOCUTENbHEIE BENWYMHBI AVHAMWKU MOMy4aloTCA B pesynstate comno-
CTaBneHUs NnokasaTenern Kaxgoro nocneaytoLLero nepuoga:
a) ¢ npegbigyLmMm;
6) c nepBoHa4anbHbIM;
B) CO CpefHuM.

. OTHoCUTENBHbIE BENNHUHBI CTPYKTYpPbI:
a) XapaKTepun3ytoT COCTaB ABMEHNA 1 NOKa3blBAOT, KAKOW yAeNbHbIN BEC
B 06LLEM MTOre COCTaBAAET KaXkaasi ero 4acTb;
6) NoKa3bIBAKT COOTHOLLIEHME OTAENbHBIX COCTaBHbIX YaCTeN Lenoro sie-
neHna.

. OTHoCUTENbHbIE BENNYNHBLI IHTEHCUBHOCTM MPEACTaBNAT cobo:
a) OTHOLLIEHME ABYX PA3HOMMEHHbIX NoKa3aTtenem, HaxogaLLMXCA B onpe-
JeneHHon B3anmMocBA3u;
6) OTHOLLEHVE OBYX OOHOMMEHHbIX MOKa3aTenemn, OTHOCALLMXCA K pas-
HbIM 06bEeKTaM Uy TEPPUTOPUSAM 38 OAVH 1 TOT Xe Nepuog v Mo-
MEHT BPEMEHW.



10. YkaxunTe 0THOCUTENbHYIO BENNYMHY YPOBHS 3KOHOMUYECKOr0 PasBUTHs:
a) B OAHOM 13 PEerMoHOB Ha fyLLy HaceneHus 6bino npovsseneHo 760 m3
rasa;
6) NpoV3BOACTBO XNOMYaTOBYMaXHbIX TKaHeW Ha AyLly HaceneHus
B OOHOM U3 PernoHoB B 2,3 pa3a GonbLLue, YHeM B ApYroMm.

11. VimeroTcs cnegytoLuye AaHHbIe O NPOV3BOACTBE MyKM B OQHOM M3 PErvICHOB:
MNokasaTens 2008 2009 2010 2011
[Npon3BeneHo Myku, MiH T 11,5 9,6 10,9 11,2

Bbluncnnte oTHocUTENbHBIE NOKa3aTeny AMHaMUKK C MEPEMEHHOM 1 Mno-
cToAHHOW 6a30or cpaBHeHus. [1poBepbTe X B3arMOCBA3b.

12. /13BecTHbl cnepytoLme AaHHble 0 NPOM3BOLACTBE NErkoBbiX aBTOMAaLLUH
B | nonyrogun 2011 r. B 0gHOM 13 PErMOHOB:

MokazaTens fAHBape eBpanb  MapT anpesnb man VIIOHb

0O6vem npon3soacTea, 1006 116,17 1208 1256 1129 1206
B % Kk gekabpo 2010

Bbluncnute oTHOCHTENBHBIE MOKA3aTENW [MHAMUKA C NepemMeHHon 6a3om
cpaBHeHus. CoenaiiTe BLIBOOWI.

13. ﬂpOVIBBeﬂeHHble 3aTparTbl METANNYPrm4eckoro KOMEMHAaTa 3a rog coctasu-

n:
CraTbs 3aTpaTt O6bem 3aTpaT, MH pyb.

Cblpbe 1 maTepuansl 280,5
Tonnneo n aHeprus 110,5
Onnata Tpyada 34,0
AmopTnaauma 850
[Npoune pacxodbi 3400

NTtoro 8500

Bbluncnute oTHOCKTENBHBLIE MOKa3aTenu CTPYKTYPbI 1 KOOPAUHALMN.

14. VimetoTca gaHHbIe O LeHax Ha CMOPTUBHbIE AETCKWE TOBapbl 3@ OTYETHbIV
neprop B yCNOBHbIX ednHNLaXx 3a LUTYKY:

Bwvp ToBapa 3apybexHoe npon3soactBo  OTevecTBeHHOE NPON3BOACTBO
KocTtom crnopTuBHbIii 170,5 92
®yT6onka 206 15,1
KypTka cnopTtvBHas 160,2 142,5

Onpepenute OTHOCWTENbHbIE MOKA3aTENW CPaBHEHUA YCMOBHbIX LEH Mo
KaXaoMy BUAY TOBApOB.



Haunboaee pacnpocTpaHeHHOM (DOPMOM CTaTUCTUYECKUX ITOKAa3aTe-
A€, UCTIOAB3YeMON B DKOHOMHUYECKUX UCCAEAOBAHUSX, IBASIETCS CPeg-
HS151 BEAUYUHA, TIPEACTaBAsONIass cobol 00600IeHHYI0 KOAUYeCTBEeH-
HYIO XapaKTepUCTUKYy IIpHU3HAKa B CTAQTUCTUYECKOM COBOKYIIHOCTH.
CpepHsst BeAWUHHA AaeT 0000IIAONTYI0 XapaKTePUCTUKY OAHOTHUITHBIX
SIBA€HUH II0 OAHOMY 13 BapbUPYIOIIUX IIpU3HaKoB. OHAa oTpa’kaeT ypo-
BEHb 3TOIO IIPU3HAKA, OTHECEHHBIN K eAUHMIle COBOKyIHOCTH. [lIupo-
KOe IIpUMeHEeHNe CPEeAHUX OOBSICHSETCS TeM, YTO OHUM UMEIOT PSA II0-
AOKUTEABHBIX CBOMCTB, AGAQIOIINX WX HE3aMEeHHMBIM MHCTPYMEHTOM
aHaAM3a SIBA€HUU U IIPOIeCCOB B AKOHOMHUKE.

Baskneliiiee CBOMCTBO CpepHEN BEAMUYMHBI 3aKAIOYAETCS B TOM, 4YTO
OHa OTpa’kaeT TOo O0lIlee, YTO IIPHUCYIIE BCEM €AUHUIIAM MCCAEAYEMOH CO-
BOKYIIHOCTH. 3HaUE€HUSsI IIPU3HAKA OTASABHBIX EAMHUI] COBOKYITHOCTH KO-
AEOAIOTCS B Ty AU UHYIO CTOPOHY IIOA BAUSTHHEM MHO>KeCTBa (PaKTOPOB,
CpeAM KOTOPHIX MOT'YT OBITH KAK OCHOBHEIE, TaK U CAydaliHble. Hanmpumep,
KypC aKIUi KOPIIOPAIIUM B IIEAOM OIPEAEAsIeTCs ee (PUHAHCOBBIM IIOAO-
JXeHreM. B To >ke BpeMs B OTAeABHBIE AHU U Ha OTAGABHBIX OMpyKax 3TU
AKIMU B CUAY CAOKUBIINXCSI 0OCTOSITEABCTB MOTYT IIPOAQBATHCS II0 OHoAee
BBICOKOMY HAY 3aHUKEHHOMY KypcCy. CyIITHOCTb CPEAHEM B TOM U 3aKAIO-
YaeTcs], YTO B HEM B3aMMOIIOTAIIIAIOTCSI OTKAOHEHUS 3HaUeHUM IIpHu3HaKa
OTAEABHBIX €AMHUI] COBOKYITHOCTH, OOYCAOBA€HHBIE ACHMCTBUEM CAyYail-
HBEIX (PAKTOPOB, W YYMTBHIBAIOTCSI M3MEHEHUs, BBI3BAHHLIE AEHCTBHEM
OCHOBHBIX (PAKTOPOB. DTO ITO3BOASIET CPEAHEM aOCTparupoBaThbCs OT UH-
AHUBHUAYAABHBIX OCOOEHHOCTEH, IPUCYIINX OTAEABHBIM EAMHUIIAM.

CpeaHsist BeAUUNHA TOABKO TOTAQ OYAET OTpa’kaTh TUIIMYHBIN YPOBEHb
IIPU3HAKQ, KOTAQ OHA PACCYUTAHA IT0 KAUeCTBEHHO OAHOPOAHOM COBOKYTI-
HOCTHU. Tak, eCAl MBI PacCUMTaeM CPEAHHM KypC IIO aKIUSIM BCEX IIPEA-
IIPUSATUHN, PEaAn3yeMbIX B AQHHBIN A€Hb Ha AQHHOM OMpIKe, TO IIOAYYUM
(PUKTUBHYIO CPEAHIOI0. OTO OOBSCHSAETCS TEeM, UTO HCIIOAb3yeMasi AAS



pacyeTa COBOKYITHOCTB SIBASIETCSI KpatiHe HEOAHOPOAHOM. B 3TOM 1 110pA00-
HBIX CAy4YasiX METOA CPEAHUX UCIIOAB3YETCSI B COUeTaHUMU C METOAOM I'PYII-
IIMPOBOK: €CAH COBOKYITHOCTH HEOAHOPOAHA — OOIIe CPEeAHUE AOAJKHEI
OBITH 3aMEHEeHBI UAU AOTIOAHEHEI IPYIIIIOBLIMU CDEAHUMH, T. €. CDEAHUMY,
PacCYMTaHHBIMU 110 KAYECTBEHHO OAHOPOAHBIM I'PYIIIIaM.

Kareropuio cpepHed MOXHO PACKPBITh Yepe3 IIOHSITUE ee onpege-
Asirowero cpoiicmpa. COTAACHO 3TOMY IIOHSITUIO CPEAHssI, OyAydH
0000I11aro1me XapaKTePUCTHKON BCeMl COBOKYIIHOCTH, AOAKHA OPUEH-
THPOBATHCS Ha OIIPEAEACHHYIO BEAMYNHY, CBSI3aHHYIO CO BCEMU €AUHU-
IIaM# 3TOM COBOKYIHOCTHU. OTY BEAMUYMHY MOJKHO IIPEACTAaBUTH B BUAE
dyHKRIUM: f(X), X9, ...\ Xp)-

Tak Kak AaHHASI BEAMYHMHA B OOABIIMHCTBE CAYYaeB OTPA’KaeT peanb-
HYIO 9KOHOMUYECKYIO KaTeTOPUIO, IIOHATHE OIIPEAEASIIONIEro CBOMCTBA
CpeAHeM MHOTAQ 3aMeHSIOT IIOHSATHUEM OIIPEAESASTIONIETO ITIOKa3aTeAs.

Ecau B IpuBeAeHHOM BHIIIE PYHKIMU BCE BEAUYHMHEI X, Xy, ..., X, 38~
MEHUTH UX CPeAHEeN BeAMYUHOM X, TO 3HaUeHNE 3TON (PYHKIIMY AOAJKHO
OCTAThCS IPESKHUM:

F(X1, Xoros Xn) = f(X, X, 0, X). (6.1)

Ncxoasa n3 AQHHOTO PAaBEHCTBQ, U OIIPeAensieTcs cpeAHss. Ha npak-
THKe OIIPEAEAUTH CPEAHIOI0 BO MHOTHX CAyYasiX MOKHO 4epe3 UCXOgHOoe
coomnoutenue cpeghet (ICC) nau ee AOTHUECKYIO POPMYAY:

1CC = CYMMapHOQ 3HaYeHMne UAU 00 beM OoCpeAHdaeMOoTro IIPpU3HaKa

Yrcao epArHUI] UAN OO0BEM COBOKYITHOCTH

Tak, HampuMep, AAST pacueTa CpepHelr 3apaboTHOM HAATH pabOTHU-
KOB IIPEAIIPUSATUS HEOOXOAUMO OOIMM POHA 3apabOoTHOM MAATHL Pas-
AEAUTD Ha YMCAO PaOOTHUKOB:

CC = ®oHp 3apabOTHOU IAATHI (THIC. py6.).

Yucao pabOTHUKOB (UeA.)

YucAUTEAb UCXOAHOTO COOTHOIIIEHUSI CPeAHEN ITPEeACTaBASIET COOOM
ee OITPEAEATIONTUH ITOKa3aTeAb. AAST CpeAHel 3apaboTHOM ITAATHl TAKUM
OITPEAEASIFOIIINM ITOKa3aTeAeM SIBASIeTCs (POHA 3apaboTHOM naaThl. He-
3@aBHCUMO OT TOTO, KAaKOW IEePBUYHOMN MHEPOpMAaLXer MBI pacloAara-
€M — HU3BECTeH AU HaM o01ui (poHA 3apaboTHOM MAATHI UAU 3apaboT-
Has [IAATa ¥ YUCAEHHOCTH paOOTHUKOB, 3aHSITHIX Ha OTAEABHBIX AOAXK-
HOCTSIX, UAU KaKue-Au0O0 ApPyTHe UCXOAHBIE AQHHBIE — B AIOOOM CAydae
CPEeAHIOIO0 3apabOTHYIO MAATY MOKHO IIOAYYUTBH TOABKO Uepe3 AQHHOe
HCXOAHOE COOTHOIIIEHME CPEAHEeH.

AAST KQJKAOTO TTIOKA3aTeAs], UCIIOAB3YEeMOI'0 B 3KOHOMHUYECKOM aHAAU-
3€, MO>XHO COCTaBUTb TOABKO OAHO UCTMHHOE MCXOAHOE COOTHOIIEHUE



MASI pacueTa cpepHel. Ecam, HanpuMep, TpeOyeTcst paCCYUTATh CPEAHUH
pasMep BKAaAA B OaHKe, TO ICXOAHOE COOTHOIIIEHHE OYAET CACAYIOIINM:

MCC = CyMMa BCexX BKAAAOB (THIC. py6.).

YucA0 BKAGAOB

Ecam xe HeO6XOAI/IMO OIIPEACAUTE CPEeAHIOIO IIPOIEeHTHYIO CTABKY
IO KpepuTaM, BBIAAHHBIM HA OAMH U TOT JKe CPOK, TO HOTpeGY@TCH Cae-
Ayroliee NCXOAHOEe COOTHOIIIeHMe:!

O011aa cyMMa BBIIIAQT 11O IPOIIeHTaM

MCC - (u13 pacueTa 3a rop, TeIC. py0.)

O01as cyMMa IpeAOCTaBAECHHBEIX KPEAUTOB (THIC. py6.)'

OT TOrO, B KAKOM BUAE IIPEACTaBAEHEI UCXOAHEIE AQHHBIE AAST PAC-
yeTa CpeAHeH, 3aBUCHT, KaKMM MMeHHO o0pa3oM OyAeT peaarn30BaHO
ee HCXOAHOe COOTHOIIeHHe. B Ka’KAOM KOHKDETHOM CAydae AAS pea-
AW3alMH UCXOAHOTO COOTHOIIEHUS IIOTPEOYeTCS OAUH U3 BUAOB CPEA-
HeH BeAWYUHBI. DTO MOJKET OBITH CPEAHSISI apudMeTHYeCcKast, CPEAHSI
rapMOHMYECKAasi, CPEAHSISI TeOMeTpUYeCcKasi, CPEAHSIST KBaApaTUIeCKas,
KyOudyecKas U T. A,

[TepeuncaeHHBIE CpepAHME OOBEAUHSIOTCS B 00111el hopmyae cpeg-
Hell cmeneHHOoU (IpU pa3AUYHON BEAWUMHE C):

(6.2)

rAe X; — -1 BApMAHT pacCMaTPpUBAeMOro Ipus3Haxa (I = 1, k); m; — yAeasb-
HBIM BeC i-ro BapHaHTa.

IToMuMO CTEIIEHHBIX CPEAHNUX B 9KOHOMUYECKOH ITPAKTHKe TaK>Ke UC-
IIOAB3YIOTCSI CPEAHHME CTPYKTYPHBIE, CPeAN KOTOPBIX HanboAee pacIpo-
CTpaHeHBI MOAQ M MepauaHa. [Ipu ocpepHeHUN YPOBHEN AMHAMUYECKUX
PSIAOB IIPUMEHSTIOTCSI PA3AWYHBIE BUABI CPEAHEN XPOHOAOTUYECKOM.

Hamnbonee pacmpocTpaHEHHBIM BUAOM CPEAHUX BEAUYUH SIBASIETCS
CcpepHssT apudMeTnyeckast, KOTopasi, KaK M BCe CpeAHHe, B 3aBUCUMO-
CTH OT XapaKTepa UMEOIINXCST AAHHBIX MOKET OBITh IIPOCTOM AU B3Be-
IIIEHHOM.



Toproseit eHTp (i)
OKOHOMHYECKUN TTOKa3aTeAb
1 2 3 4 5

ToBapoobOpPOT (MAH PyO.) X; 130 142 125 164 127

CpepHsst apudMeTnyecKas mpocras. Ota popMa CpepHed HUCITOAb-
3yeTCs B TeX CAyYasX, KOTAQ pacueT OCYIEeCTBASIETCS II0 HeCTPYIIIU-
POBAHHBEIM AQHHBIM. [IPEATIONOKUM, TISTH TOPrOBLIX IIEHTPOB (PUPMEL
UMEIOT CAEAYIONINN 00beM ToBapoobopoTa 3a Mecsl] (TadA. 6.1).

AAsT TOTO YTOOBI ONPEAECAUTH CPEAHUU MeCSYHBIM TOBapOOOOpPOT
B pacyeTe Ha OAWH IIEHTDP, HEOOXOAUMO BOCIIOAB30BATHCS CAEAYIOUIUM
UCXOAHBIM COOTHOIIIEHUEM:

MCC = OO6muit 06'beM TOBapoobopoTa (MAH py6.).

YucAO0 TOProBEIX [IEHTPOB

Vcrioab3ysi IpUBEAEHHBIE B IIPEABIAYIIEM Iaparpade YCAOBHBIE
oOo3HaueHNsd, 3anuineM PopMyAy AaHHOU cpepHel (i = 1, n):

n
DX
i=1 .

n n

Xi+Xo+...+X,

X =

(6.3)

C Y4eTOM UMEIOMINXCA AQHHBIX IIOAYYNM!

e 130 +142 +125+164 +127 _ 137,6 MAH pyO.
5

B s3TOM mpuMepe MBI UCIIOAB30BaAU DOPMYAY CpeAHEN apudMeTnde-
CKOM IIPOCTOU (HEB3BEILIEHHOM).

CpepHsa apugMeTndecKkas B3peleHHad. [[pu pacueTe cpepHUX Be-
AUYMH OTAEABHEBIE 3HAUEHUSI OCPEAHSIEMOTO IPU3HAaKa MOTYT TOBTOPSTE-
Cs1, BCTPEYATHhCS 10 HECKOABKY pa3. B MOAOOHBIX CAy4YasX pacyeT Cpep-
Hel IIPOU3BOAUTCS II0 CIPYIITMPOBAHHBIM AGHHBIM MAU BapUAITHOHHBIM
PsIA@M, KOTOPBIE MOTYT OBITb AUCKPDETHBIMU UAU UHTEPBAABHBEIMMU.

PaccMoTpuM caeayIomIuM YCAOBHEIM TpuMep (Taba. 6.2).

KoanuecTBO IIpOAAHHBIX
aKIWH, WIT. (M)

11 500 1080

300 1050

3 1100 1145

Caenxa Kypc npopaxu, pyo. (x;)



OnpepeanuM IO AQHHOMY AMCKPETHOMY BapHaIllMOHHOMY PSIAY CPEA-
HUU KypC IIPOAQSKH OAHOM aKIIUH, YTO MOJKHO CAEAATH, TOABKO HCIIOAB-
3ys1 CAeAYIOlIlee NCXOAHOE COOTHOIIEHHUE:!

CC = Oo011asa cyMMa CAEAOK (py0.)
KOAMYECTBO MPOAAHHBIX aKIMH (IIT.)

YTOOB! MOAYYUTE OOILIYIO CYMMY CAEAOK, HEOOXOAUMO ITO Ka’KAOM
CAEAKe KypC NPOA@KUM YMHOMKUTH Ha KOAMYECTBO MPOAAHHBIX aKIHUH
U IIOAyYeHHBIE IPOU3BEACHUS CAOKUTh. B KOHEYHOM mTOTe MEI OypeM
MMEeTh CACAYIOIINHN Pe3yAbTAT:

1080-500+1050-300+1145-1100 2114 500
500 +300+1100 1900

PacueT cpepHero Kypca IpoAa’Ku IIPOU3BEAEH IO POPMYAE CPepAHEN
apudMeTHIeCKOM B3BEIIeHHOM:

)_(:

=1112,9 py®.

=il (6.4)

rae k — yucao BapuaHToB (=1, 2, ..., k).

B oTAEABHBIX CAyYasix BeCa MOTYT OBITh IPEACTABACHBI He aOCOAIOT-
HBIMU BEAMYMHAMU, & OTHOCUTEABHBIMU (B TIPOLIEHTaX UAU AOASIX €AU-
HuIlbl). Tak, B IPUBEASHHOM BHIIIE IPUMEPE KOAMYECTBO MPOAAHHBIX
B XOAE Ka’KAOU CAEAKHU aKITUIH COOTBETCTBEHHO cocTaBAsieT 26,3 % (0,263);
15,8% (0,158) u 57,9 % (0,579) oT ux obijero uncaa. Toraa ¢ yueToM He-
CAO>KHOTO TpeoOpa30oBaHUsI IPUBEASHHON BHIIIE (POPMYABI ITOAYYUM:

k
=Y x (6.5)

k

i=1 zmi
=1

nam X =1080-0,263 +1050-0,158 + 1 145-0,579=1112,9 py®.

Ha npakTuke HanboAee 4acTO BCTpedaeMasi IIPpU pacueTe CPeAHHX
onrnbKa 3aKAIOYaeTCs B MTHOPHUPOBAHUM BECOB B TeX CAyYasX, KOIAA
39TH BeCa B AeMCTBUTEABHOCTH HEOOXOAUMEL. [IPEATIOAOKUM, UMEIOTCS
CAeAyIolllze AQHHBIE (TabA. 6.3).

OnTOBBIM PHIHOK Cpepnsist eHa (py0./1mr.)

43
2 42



MO>XHO AU IO UMEIOIIVMCSI AQHHBIM OIIPEAEAUTH CPEAHIOI0 I[eHY
AQHHOTO TOBapa II0 AByM PBIHKaM, BMeCTe B3ITBIM ¢ MOKHO, HO TOABKO
B TOM CAyYae, KOTAQ OOBEeMBI Pearr3alluy 3TOro TOBapa Ha ABYX PBIHKAX
COBIIaAQIOT. TorAQ CpeAHss IleHa peaAnu3aliuy coCTaBUT 42 pyO. (AOKa-
3aTeAbCTBO 3TOTO IIpaBUAA OYAET npuBeAeHO HuKe). OAHAKO HA Iep-
BOM PBIHKE MOJKET OBITh peaAan3oBaHo, Hanpumep, 100 epAuHuUI] TOoBapa,
a Ha BTopoM — 1000 epmnwmil. Toraa AAsT pacueTa CpepHeH IIeHbl ToTpe-
OyeTcs yKe CpepHsisa apudMeTHiecKasi B3BeIIeHHAs:

43-100 +41-1000
100+ 1000

OO61u BLIBOA 3aKAIOUAETCS B CAEAYIOIIEM: HCIIOAB30BATh CPEAHIOIO
aprudMeTHYEeCKyIO HEB3BEIIeHHYI0 MOJKHO TOABKO TOTAQ, KOTAQ TOYHO
YCTQHOBAEHO OTCYTCTBHE BECOB UAYM UX PABEHCTBO.

[Tpu pacuere cpepHEH IO UHMEPBAAbHOMY BAPUAUUOHHOMY Py
AANST BBIITOAHEHUST HEOOXOAUMBIX BBIYUCACHUM OT MHTEPBAAOB II€PEXO-
AT K UX cepeprHaM. PaccMOTpuM caeayromui mpuMep (Taba. 6.4).

AAs ompepeAeHUsI CpepHel IPUOBIAM B pacueTe Ha OAHO IIPEeAIpU-
sITHe HaWAEeM CepeAUHBI HHTEePBAAOB. [Ipy 3TOM BEANYMHBI OTKPBITHIX
WHTEPBAAOB (I€PBOTO U IIOCAEAHETO) YCAOBHO IIPUPABHUBAIOTCS K Be-
AVYMHAM WHTEPBAAOB, IPUMBIKAIOIIUX K HUM (BTOPOTO M IIPEAIIOCAEA-
Hero). C y4eTOM 3TOro CepeAUHBl HHTEPBAAOB OYAYT CACAYIOLIMMMU:

15, 25, 35, 50, 70, 90.

Hcnoab3ys cpepHIOI0 apu(PMeTHUEeCKYIO B3BEIIeHHYIO, OIIPEAEAUM
CPEAHIOIO IPUOKBIND IIPEATIPUSTUYN OTPACAM!

15-7+25-13+35-38+50-42+70-16+90-5

)_(:

41,2 py®6.

X = = 44,9 MAH pyo.
7+13+38+42+16+5
IMpubBIAL, MAH PYO. YKCAO IPEATIPUATHAR

Ao 20 7

20—30 13

30—40 38

40—60 42

60—80 16

80 u 6oree 5

NToro 121



CaoricTBa cpepHel apugmMerndeckoi. CpepHssi apudMeTudecKkast
obAapaeT HEKOTOPBIMU MaTeMaTUYECKUMU CBOUCTBAMU, OOAee ITOAHO
PACKpPHIBAIOIIUMU €€ CyUIHOCTh. B psae CAydaeB OHU HCIOAB3YIOTCS
IIpU ee pacueTe. PaccMoTpuM 3TH CBOMCTBA.

1. TIpousBepeHYe CpepHeN Ha CyMMY YaCTOT PAaBHO CyMMe IIPOU3BeAe-
HUY OTASABHBEIX BAPHAHTOB Ha COOTBETCTBYIOIINE YaCTOTHI (I-M IPYTIIIEI):

k k
}_('Zmi = ZX,»HZI». (66)
i=1 i=1

AeNCTBUTEABHO, €CAY MBI 0OPATUMCSI K IPUBEAEHHOMY BBIIIIE IIPH-
Mepy pacyeTa CPeAHero Kypca IPOAAsKH @KUY, TO IOAYIUM CAEAYIOIee
PaBEHCTBO (3@ CUET OKPYTAEHUSI CPEAHETO Kypca IIpaBasi U AeBasl 4aCTU
paBeHCTBA B AQHHOM CAy4Yae OYAYT He3HAQUUTEABHO OTANYATHCS):

1112,9-1900=1080-500+ 1050-300+ 1145-1100.

2. CymMMa OTKAOHEHUN WHAUBUAYAABHBIX 3HAUeHUM IIpU3HAKa
OT CpeAHEN apu(MeTUYeCKON PaBHA HYATO:
k

> (x; - X)m; =0. (6.7)

i=1
AAs Hallero mpuMepa:
(1080-1112,9)-500+ (1050 -1112,9)-300 + (1145-1112,9)-1100=0.

MareMaTnyeckoe AOKa3aTEeABCTBO AQHHOTO CBOMCTBA CBOAUTCS K CAe-
AyIOILIEMY:

k k k k k
dD(x,—X)m; =Y x;m; Y Xm—~= Yy x;m; Xy m-=0.
i=1 i=1 i=1 i=1 i=1

3. CyMMa KBaApaTOB OTKAOHEHUHM MHAUBHUAYAABHBIX 3HAUYEHUH [TPU-
3HaKa OT CpepHeH apudMeTn4eCKON MeHbIIIe, 4eM CyMMa KBaAPaTOB UX
OTKAOHEHHUM OT AFOOOM APYTOM IPOU3BOABHOMN BeAMYUHEI C:

M(x,-C)’m; = i(xi X+x+C)m = i[(xi %)+(2-C)]'m =

i=1

=3[ (x 0+ 2(x -R)(F-C)+(F-C) |m, =

1

= Zk:(xi )?)2171; +2()_(—C')Zk:(xi -X)m; +Z()_(—C)2mi =

i=1 i=1 i=1

k
=1

= Zk:(x[ 1‘()21117+2(1‘(—C)~0+Zk:(1?—C)mf. (6.8)
i=1

i=1



ChAepOBaTEABHO, CyMMa KBaAPaTOB OTKAOHEHUM WHAMBHUAYAABHBIX
3HQYEHNUM IIpU3HAKa OT IIPOU3BOABHOMN BeAMYHWHB! C OOABIIE CYyMMBI
KBAAPATOB UX OTKAOHEHUU OT CBOEU CPEAHEN HA BEAUYUHY

k

k
Z(i - C)Zm,- = (X - C)szf'
i=1 i=1
Ha ncroab3oBaHUM 3TOTO CBOMCTBA 6A3MpyeTcsl pacyeT IeHTPaAb-
HBIX MOMEHTOB, IIPEACTABASIONINX COOOM XapaKTe pUCTUKY BapHalllioH-
Horo psipa ipu C = X1
1
Z(Xi -X)m
_ =l
My = (6.9)

rae k onpepeasieT MOPSIAOK MOMEHTA (LEeHTPAABHBEIN MOMEHT BTOPOTO
IIOPSIAKA IIPEACTABASIET COOOM AUCIIEPCUIO).

4. Ecau Bce ocpepHsieMble BapUAHTHI YMEHBIINTH UAU YBEAWUUTH
Ha IIOCTOSTHHOE YHCAO A, TO CpepHssI aprudMeTrnyeckass COOTBETCTBEHHO
YMEHBIIUTCSI UAU YBEAUUUTCS Ha TY )K€ BeANYHHY:

k k
Dx;+Am; D xim; Y Am;
i _ i=1 i=1

- k k
2m 2m 2m
i i=1 i=1

Tak, ecru BCce KypCHl IPOA@KM aKIUM yBeAmuyuTh Ha 100 py6.,
TO CPeAHUM Kypc TakKe yBeanmuyurcs Ha 100 py0.:

%= 1180~500+115&)-(;3(?0+1245-1100 ~1212,9 pys.

5. Ecau Bce BApPUWAHTHI 3HaYeHUH IIpHU3HAKa HU3MEHUTH B A pas,
TO CpeAHdsI TAK)Ke USMEHUTCA B A pas:

> X, lix.m.
i S, =
e

k k
2m 2m
i i=1

[TpeaAmoAOKUM, YTO KypC IPOA@KU B Ka’KAOM CAy4dae BO3pacTeT
B 1,5 paza. Torapa u cpepHHM Kypc TakKe yBeAnuuTcs B 1,5 pasa:

=X A

(6.10)

'Tlpu C = 0 HOAYYAIOT HAYAABHbIC MOMEHTEI (HAYAALHbLIH MOMEHT 1-TO ITOPSIA-
Ka — CpeAHsst apudMeThYecKas M T. A,).



1800-1,5-500+1050-1,5-300+1145-1,5-1100
1900

=1112,9-1,5=1669,4 py0.

X =

Heo6xoaAuMO Tak>ke OTMETHUTD, YTO €CAY BCE BeCa PaBHBI MEXKAY CO-
0o, TO cpepHsIsd apudMeTuUecKas B3BellleHHasd COBIAAAET CO CpepHel
apudmMeTHIeCcKOM IPOCTOU.

[Ipu pacueTre CTaTUCTUYECKUX ITOKA3aTEAEH TOMUMO CpeAHelr apud-
METHYECKON MOTYT UCIIOAB30BAThCS U APyTHe BUABI cpepHuX. OAHAKO
B Ka’KAOM KOHKPETHOM CAy4Yae B 3aBUCHMOCTHU OT XapaKTepa MMEIOIUX-
Cs1 AQHHBIX CYIIECTBYET TOABKO OAHO UCTMHHOE CpeAHee 3HayeHUe I10-
Ka3aTeAs], IBASIOIIeeCs CAEACTBUEM PEaAU3aluy ero UCXOAHOTO COOT-
HOIIIEHUSI.

CpepHsis1 rapMOHUYeCKas B3BelleHHas. AaHHas (popMa HCIOAB3Y-
eTCsI, KOTAQ M3BECTeH YMCAUTEAb MCXOAHOTO COOTHOIIEHUS CpPEAHEH,
HO HeU3BeCTEeH ero 3HaMeHaTeAb. PacCMOTPUM pacyeT CpepHel ypo-
SKAMHOCTH, SIBASIIOIIENCSI OAHMM U3 OCHOBHBIX ITOKa3aTeAel 3o eKTUB-
HOCTHU CEABCKOXO35IMCTBEHHOTO ITPOM3BOACTBA (TabA. 6.5).

CpepHsisz ypOKAWHOCTE AIOOOM CEABCKOXO3SIMCTBEHHOU KYABTYPHI
110 HECKOABKHUM TEPPUTOPUAM, arpocpupmam, pepMepCKUM XO3IUCTBAM
MOJKeT OBITB OIIpeAeAeHa TOABKO Ha OCHOBE CAEAYIOIIEro HCXOAHOI'O CO-
OTHOIIEHUS:

O6111it BaAOBBIM cOOp (TEHIC. IT)

NCC = .
O6m1ast moceBHas MAOIITAAD (THIC. Ta)

OobnacTtb BanoBeIi cOOp, THIC. T YpO>karHOCTB, 1I/Ta
Bearopoackas 97 16,1
Boponeskckas 204 9,5
Kypckas 0,5 4,8
Aunnerkas 16 10,9
TamOoBCcKast 69 7,0

"
Liudpsl npubAU3UTEABHBIE.



O61m1uii BaAOBOM COOP MBI IIOAYYHM IIPOCTHIM CYMMHPOBAHHUEM Ba-
AOBOTO cOopa 1o 00AacTsIM. A@HHEBIE JKe O IIOCEBHOM ITAOILIAAM OTCYT-
CTBYIOT, HO UX MOJKHO IIOAYYHUTH, Pa3AE€AUB BAAOBOM COOP IO Ka’KAOM
0o0AacTH Ha YPOKAUHOCTDL. C y4EeTOM 3TOTO OIIPEAEAUM UCKOMYIO CPeA-
HIOIO, TPEABAPUTEABHO ITEPEBEASI AAST COTTOCTABUMOCTH TOHHEI B I[€HT-
HEePHI:

970+2040+5+160+690 3865
161 95 48 109 7,0

}_(:

=99 u/ra.

Takum ob6paszom, obIITast TOCEBHAas MMAOIITAAL TOACOAHEUHUKA 1o L]eH-
TpaAabHO-UepHO3eMHOMY palioHy CcOCTaBAsiAa 389,3 THIC. Ia, a CpPepAHsIs
yposXaHoCTb — 9,9 11 ¢ 0OAHOTO TeKTapa.

B AaHHOM HpHMepe pacueT IIPOU3BeAeH 10 (popMyae cpepHel rap-
MOHHUYECKOM B3BEIIeHHOM:

X=Ll— raew,=xm,. (6.11)

AaHHas popMyAa HUCIOAB3YETCS A pacdeTa CPEAHUX ITOKa3aTeAel
He TOABKO B CTaTUKe, HO U B AMHAMUKE, KOTAQ U3BEeCTHBLI UHAVBUAYAAD-
HBbIE 3HQUEHUS TPHU3HaKa U Beca W 3a PsiA BpeMeHHEBIX HMHTEePBAaAOB.

CpepHsIsI rapMOHUYeCKasi HeB3BellleHHasi. JTa opMa CpepHen
UMEET CACAYIOIIUN BUA;

(6.12)

AAst UAATOCTpa OOAQCTU ee IPUMEeHEeHUsI BOCIIOAB3YeMCs YCAOB-
HBIM IIpUMepOM. I 1yCTh yIIaKOBKOU U OTIIPABKOM TOBAPOB 3aHUMAOTCS
ABa paboTHUKA (pUPMBI, CIIEIUAAN3UPYIOLUIENCS Ha TOPTOBAE IIO IIO-
uyTe. [IepBHIN 13 HUX Ha 00pabOTKy OAHOTO 3aKa3a 3aTpauyuBaeT 8 MUH,
BTOpOoi — 14 MuH. KakoBHl CpepHHe 3aTpaThkl BpeMeHU Ha 1 3akas,
ecAmn oO0IIasi IPOAOAKUTEABHOCTh pabodyero BpeMeHU Yy pabOTHUKOB
paBHa?

Ha nepBBIl B3rAsA, OTBET HA 3TOT BOIPOC 3AKAIOUAETCSI B OCPEA-
HEHUU WHAVBHAYAABHBIX 3HAQUEHUM 3aTpaT BpeMeHU Ha | 3aka3z, T.e.
(8 + 14) : 2 = 11 mun. IIpoBepuM 06OCHOBAHHOCTH TAKOTO ITOAXOAQ
Ha IIpUMepe OAHOrO 4Yaca paboThl. 3a 3TOT Yac IIepBBLIM pabOTHUK 00-
pabareiBaeT 7,5 3aka3oB (60: 8), BTopoit — 4,3 3aka3za (60: 14). B cymme



aT0 cocTtaBasieT 11,8 3akaza. Ecan ke 3aMeHUTH MHAUBUAYAABHEIE 3HA-
YeHUS UX ITPEAIToAaraeMbIM CPEAHUM 3HaUeHHeM, TO 001Iee Y1CcAo 00-
paboTaHHBEIX 060MMU PAaOOTHUKAMU 3aKa30B B AQHHOM CAydYae yMeHb-
IITHTCS:

50 + 50 =10,9.

11 11

[TopolaeM K pellleHr o Yepe3 UCXOAHOE COOTHOIIIeHUe cpepHeln. AAs

OIIpEeAEAeHUsT CPEAHUX 3aTPaT BpeMeHH HeOOXOAUMO OOIre 3aTpaThl
BpeMeHU Pa3AeAuTh Ha 0011ee 4nucAo 06paboTaHHBIX 3@ 3TOT UHTEPBaA
ABYMs1 paOOTHUKAMHM 3aKa30B:

}_(_60+60_ 1+1 2 ~102 mun
60,60 1 1 0125+0071 ' '
8 14 8 14

EcAu Teneps MBI 3aMeHUM WHAUBUAYAABHBIE 3HAYEHUS UX CPEAHEN
BEAMUMHOM, TO 0ObIllee KOAMYECTBO 0OpabOTaHHKIX 3a 1 yac 3aKa3oB
He U3MEeHUTC:

6060 g
10,2 10,2

TakuM 00pa3oM, CpepHsIsT TapMOHHYECKas HeB3BellleHHas MOJKeT
HUCIIOAB30BATHCSI BMECTO B3BEIIIEHHOM B TEX CAYYAsIX, KOTAQ 3HAUEHUS W;
MAST €AMHUIT COBOKYIIHOCTH PaBHBI (pabouuit AeHb ¥ COTPYAHUKOB OAU-
HAKOBBIM).

Cpepnss reoMerpudyeckas. Eme opHOM dopMyAoH, MO KOTOPOM
MOJKET OCYIIEeCTBASITbCS PacueT CPEeAHEero IIOKa3aTeAs, SBASeTCS
CcpepHss reomMeTprudeckas. CHauanra oOpaTuMcs K OpMyAe HeB3Be-
IIeHHOM CpepHeM reomMeTpudeckoi. OHa BBITASIAUT CAEAYIOLIUM 00-
pazoM:

X = kx1XyX53..X, =k HX,—. (6.13)

i=1

CoOOTBETCTBEHHO CPEAHSISI FreoMeTpUudecKasl B3BellIeHHasl Ipuobpe-
TaeT CAeAyIolllee BRIpayKeHUe:

= _ 2mf m my_my mg — > m
X = \/X1 Xy X3 L Xk =2

HaunGonaee mmpokoe npuMeHeHUe 3TOT BUA CPEAHEl ITOAYYUA B aHa-
AW3e AMHAMUKU AAST OIIPEASACHUSI CPEAHEro TeMIla PoCTa, 4To OyaAer
paccMoTtpeno B ra. 10.



CpepHSIsI KBaApaTHuyecKas. B oCcHOBe BBIUMCACHUN PSIA@ CBOAHBIX
paCcYeTHEIX IIOKA3aTeAeHM AEKUT CPeAHssT KBappaTudeckas. Dopmyaa
HEB3BeIIEHHON CpeAHEN KBAaAPATUYECKOM AOCTATOUYHO IIPOCTa:

(6.14)

Hau6Goaee HIMPOKO 3TOT BHUA CPeAHEM HCIIOAB3YEeTCS IIPU pacyeTre
IIOKa3aTeAel BapHualyi.

B craTucTmyeckoM aHaAM3e TaKyKe IIPUMEHSIOTCS CTeIIEHHBIE CPeA-
HUe 3-To IopsiAKa 1 6oAaee BEICOKUX TTOPSIAKOB.

HaunbGoaee YacTO HCHOOAB3YEMBIMU B OJKOHOMHYECKOM IIPAKTHKe
CTPYKTYPHBIMU XapaKTEePUCTHKAMU SIBASIIOTCSI MOA@ M MeApraHa. Moga
IIPEACTaBASIET COOOM 3HAUEHHe U3y4aeMoro IPU3HakKa, IOBTOpSoIee-
Cs1 C HaubOABIIIeN YacTOTOM. MeguaHoll Ha3LIBAEeTCSI 3HaUeHNe IIPU3Ha-
Ka, NPUXOAsIeecs Ha CepPeAUHY PAH>XHMPOBAHHOM (YIIOPSAOUEHHOM)
COBOKyITHOCTH. OCHOBHOE CBONCTBO MEAMAHEBI 3aKAOYAETCS B TOM, UTO
CyMMa abOCOAIOTHBIX OTKAOHEHHM 3HAUeHUM IIpU3HAKa OT MEAUAHEBI
MEeHBIIIe, YeM OT AF0O0M APYTOM BEAWYUHBI!

n
> |x; = M,| = min.
=1

OnpeaeAruM MOAY U MeAUAHY II0 HECTPYNNUPOBAHHBIM JAHHDIM.

[MpeanonroskuM, uTO 9 TOProBBIX (PUPM TOPOA@ PEAAHUBYIOT TO-
Bap A IO CAeAYIOIIUM ONTOBEIM IleHaM (ThIC. py0.): 4,4; 4,3; 4,4; 4,5; 4,3;
4,3; 4,6; 4,2; 4,6. Kak BuAUM, yallle BCero BCcTpevaercs nexHa 4,3 Teic. pyo.
Omna u 6ypeT MOAAABHOM. AAsI OIIPEASAEHUST MeAUaHbl HEOOXOAUMO IIPO-
BECTU PaHKUPOBaHUE IPUBEASHHOTO MM POBOro psipa: 4,2; 4,3; 4,3; 4,3;
4,4: 4,4; 4,5; 4,6; 4,6.

LlenTpanbHOM B 3TOM DPSIAY sBAseTcs 1eHa 4,4 Teic. pyd. CaepoBa-
TEABHO, AQHHAs IleHa U OyAeT MepuaHOW. Ecau paH>XKMPOBAHHBIN DSIA



Ne /1 1 2 3 4 5 6 7 8 9 10
Aoxop, TeIC. py0. 10 10 11 12 14 15 15 17 20 500

BKAIOUAET YeTHOE YMCAO EAMHUI], TO MeAMaHa OIPEAEASIeTCsS KaK CpeA-
HSIS M3 ABYX IJ€HTPAAbHBIX 3HAUEeHUM.

Ecau Mopa oTpaskaeT TUIIUYHBIN, HauboAee pacIpoCTPaHeHHBIHN Ba-
PHUAHT 3HQUEeHUs IPU3HAKA, TO MeANaHa BEIITOAHSET (DYHKINN CpepHeNr
AASI HEOAHOPOAHOM COBOKYITHOCTH. B 3TUX CAydYasix CpepHsisl He [TO3BO-
AsleT OOBEKTHUBHO OII€HUTH MCCAEAYEMYIO COBOKYIIHOCTH BCAEACTBUE
CUABHOTO BAUSIHUSI @aHOMAABHBIX MAKCHUMAABHBIX WAU MHHUMAABHBIX
3Ha4YeHUN. [ IPOUAAIOCTPUPYEM CKa3aHHOE CACAYIOIIUM IIPUMEPOM.

JormycTiM, HaM He0OX0AMMO AQTH OOOOIIAOITYIO XaPAKTePUCTHKY CPeA-
HEAYIIIEBBEIX AOXOAOB IDYIIIIBI AIOAEH, HACUUTBHIBAIOLIEH AECSTH YEAOBEK,
13 KOTOPBIX AEBSTH UMEIOT AOXOABI B mHTepBaAe oT 10 Ao 20 ThIC. py0. B Me-
CsI11, @ MeCSTUHBIE AOXOABI ITOCAeAHEeTO cocTaBAsIIOT 500 TrIC. pyO. (Taba. 6.6).

Ecam MBI BOCIIOAB3yeMCSI CpepHel apuMeTuyecKoy, TO MOAYIUM
CPEeAHHUM AOXOA, PaBHBIM IpuMepHO 62,4 py6., YTO He TOABKO IIOYTHU
B 8 pa3 MeHbIle pAoxoaa 10-ro 4enoBeKa, HO U UMeeT MaAo OBIIero ¢ A0-
XOAAMU OCTaABHOM 4acTu rpynnel. MeanaHa jke, paBHasi B AQHHOM CAY-
yae 14,5 py6., HO3BOAUT AQTh OOBEKTHUBHYIO XapaKTePUCTUKY YPOBHS
20x0A0B 90 % AQHHON COBOKYITHOCTH AIOAEH.

Temepb pacCMOTPUM OIIPEAEAEHUEe MOABI U MEAMAHBI IO Crpynnu-
POBAHHBIM gaHHbIM (PsIA@M pacripepereHus). [IpeaIorosxuM, pacpe-
AeAeHUe TOPTOBBIX IIPEAIPUSTUN ropoAa IO YPOBHIO PO3HUYHBIX IIeH
Ha TOBap A UMeeT CAeAYIOIIUHN BUA, (TabA. 6.7).

OnpepenreHre MOABI IIO AUCKPETHOMY BapHAllMOHHOMY PsIAY He CO-
CTaBAsIET OOABIIIOTO TPYA@ — HAWOOABIIIYIO YacTOTY (60 IpeAlpusaTHi)
uMeeT IieHa 55 py0., CAeAOBATEABHO, OHA U SIBASIETCS MOAAABHOU.

Liena, py0. YHCAO TOPrOBBIX HPEAIPUSITAN
52 12
53 48
54 56
55 60
56 14

NToro 190



AAsT oTTpepeAeHNST MEAMAHHOTO 3HQUEHUS IIPU3HAKa II0 CAEAYIOIIeH
dhopMyAe HAXOAAT HOMEDP MEAMAHHOU eAMHUIIBI PSAAQ!

n+1
Nme:T'

rae 1 — o0beM COBOKYITHOCTH.

B mamem caygae N, = % =95,5.

IMToAyueHHOE ApOOHOE 3HaueHUe, BCErAa MMerolllee MeCTO IIPHU YeT-
HOM UMCAe €AMHUI] B COBOKYIIHOCTH, YKa3bIBaeT, UYTO TOYHAs CepeArHaA
HaxoAUTCS MexXAy 95 u 96 npepnpusTusiMu. HeoOXoANMO OIPEAEAUTE,
B KAKOM TpYIIIIe HaXOAATCS IIPEAPHUSITUS C 3TUMH IIOPSIAKOBBIMU HO-
MepaMu. DTO MOKHO CAEAQTh, PACCUNTAB HAKOIIAEHHBIE YacTOThL. Ode-
BHAHO, YTO Mara3mHOB C 3TMMH HOMEepaMH HeT B IIEPBOU I'PYIIe, TAE
BCEro AMIIB 12 TOProBBIX NPEANPUSATHM, HET UX ¥ BO BTOPOM TrpyIIe
(12 + 48 = 60). Yro racaetcs 95-ro u 96-ro IpepAIpUATHM, TO OHU HaXO-
ASTCSI B TpeThel rpymme (12 + 48 + 56 = 116) u, chepoBaTeAbHO, MeAUa-
HOM sIBAsIeTCs IleHa 94 pyo.

B oTAmyue OT AMCKPETHBIX BapUALIMOHHBIX PSAOB OIIpeAeAeHHe
MOABI U MEAMAHBI II0 UHMEPBAAbHBIM psigam TpeOyeT IPOBEASHUS
OIpEAEACHHEBIX PACUETOB Ha OCHOBE CAEAYIOIIUX (DOPMYA.

INlepBas u3 HUX:

M, = x, : h(my, — mpy, )
(mp, — Mg, 1) + (Mg, — My 1)
TA€ X, — HUXKHSS TPAHUIa MOAAABHOI'O MHTePBaAa (MOAAABHBIM Ha3bl-
BAeTCs UHTEPBaA, MMEIOUINM HauOOABIIIYIO YaCTOTY); h — IIMpHUHA MO-
AQABHOTO MHTEPBAAQ; My, — YACTOTa MOAAABHOTO MHTEPBAA]; My, —
4aCTOTa HHTEPBAAQ, IPEAIIECTBYIOIIEr0 MOAAABHOMY; My 1 — YaCTOTa
WHTEPBAAQ, CAEAYIOIIETO 38 MOAAABHBIM.
Bropas:

, (6.15)

1 k
h =>'m; =Sy,
21:1 ‘

M, =x, — 'm , (6.16)
M

TA€ X, — HIKHSS IPaHUIla MEAMAHHOTO MHTEePBaAa (MeAaHHBIM Ha3bI-
BAeTCs ITePBBIM MHTEePBaA, HAKOIIAEHHAs 4aCTOTa KOTOPOTO ITPEBHIIIaeT
IIOAOBUHY O0lIlel CyMMBI YaCTOT); h — IINPHUHA MEeAUaHHOTO UHTEPBa-
AQ; Sy, , — HAKOIAEHHAs 4aCTOTa MHTEPBAAQ, IIPEAIISCTBYIOLIEro Me-
AMAHHOMY; mM; — 4YaCTOTa i-r0 MHTepBaAg, [ =1, 2, ..., k; my, — 4acroTa
MEAMaHHOTO MHTEepBaAa.

ITpouaatocTpupyeM IpUMeHeHHe 3TUX POPMYA, UCIIOAB3Ys AQHHBIE
TabA. 6.8.



CpeapHeAyIIeBOM AeHEKHBIA AOXOA

YucAeHHOCTE HACEACHUST, MAH YeA.
(B cpepeM 3a Mecs1l), pyO.

Ao 4000 22,1
4000—6 000 27,8
6000—8000 25,2

8000— 10000 19,6
10000— 12000 14,3
12000— 16 000 17,6
16 000—20 000 9,0
20000 u 6oaee 11,1

NToro 146,7

Mudopmarius, mopo0Has IpeaCTaBACHHOM B TabA. 6.8, HeobxoauMa
AASI IOAyYeHUsT 0OOOCHOBAHHOTO IIPEACTaBAEHUS 00 YPOBHE >KU3HU Ha-
CEeAeHUsI CTPaHbl U PEruoHa, O ero IMOKYIaTeABHOU CIIOCOOHOCTHU, AASI
OILIEHKU 3AACTUYHOCTH CIIPOCA U, B KOHEYHOM UTOTe, AAST BEIOOpA TOTO
WAYM WHOTO METOAA IIeHOOOpa30oBaHUsI M1 0OOCHOBAHUS OKOHYATEABLHOM
IIeHBI Ha TOBap.

WuTepsana c rpanuniamu 4 000 —6 000 B poaHHOM pacipepereHuu Oy-
AET MOAAABHEIM, TaK KaK OH MMeeT HauOOABLIYIO 4acTOTy. VicIoAr3ys
dopmyay (6.15), oipeperuM MOAY:

2.000- (27,8 - 22,1)

M, =4 000 .
(27,8 —22,1) + (27,8 - 25,2)

= 5373 py0.

ANt oTIpepAeAeHUsT MEAMIAHHOTO MHTEPBaAd HEOOXOAUMO PaCCUUTHI-
BaTh HAKOIIAEHHYIO YaCTOTY Ka*KAOT'O IIOCAEAYIOLIEro MHTEPBAAa AO TEX
IIOp, TOKa OHA He IIPEeBBICUT 1/2 CyMMEBI HAKOIIAEHHBIX YaCTOT (B HallleM
caydyae — 73,39) (Taba. 6.9).

WuTepBan HaxornaeHHast 4acToTa, MAH YeA,
Ao 4000 22,1
4000—6000 49,9

6000—8 000 75,1



TakuM 00paszsoM, MEAMAHHEBIM SIBASIETCSI MHTEPBAA C TPAHHUIIAMU
6 000—8 000. Toraa MepAraHa paBHa:

M, =6000 2 OOGW =7861 py6.

CooTHoOIIIeHEe MOABI, MEAVAHEBI U CPeAHeN apudMeTHYeCKOM yKa-
3bIBAET HA XapaKTep paclpejpeAeHUsl IIpU3HaKa B COBOKYIIHOCTH, IIO-
3BOASIET OIIEHUTH ero acumMmeTpuio. Ecau M, < M, < X, TO UMeeT MecTo
IPaBOCTOPOHHSS aCUMMETpUs, Ipu X < M, < M, crepyeT CAeAaTh BEI-
BOA O A€BOCTOPOHHEM aCUMMEeTPUHU PSAQ.

Ha ocHOBe IOAyYeHHBIX B IIOCAEAHEM IIPUMepe 3HaUYeHUH CTPYKTYP-
HBIX CPEAHUX MOJKHO 3aKAIOYUTH, YTO Hanboaee PacIpOCTPaHEHHBIM,
THUIINYHBIM SIBASIETCSI CDEAHEAYILIEBOM AOXOA IIopsiaka 5 373 pyO. B Me-
csi. B To sxe Bpems 6oaee TONOBUHEI HaCEASHUS PACIIOAATAET AOXOAOM
cBhIIe 7861 py6. mpu cpeaHeM ypoBHe 9363 pyb. (cpepHss apudme-
THYEeCKasl B3BeIlIeHHas1). V13 COOTHOIIEeHUS 3TUX IIOKa3aTeAel CAeAyeT
BBEIBOA, O IMPABOCTOPOHHEW aCUMMETPUU PaCIpeAeAeHUs HaCeAeHUS
IO YPOBHIO CPEAHEAYIIEBBIX ACHEKHEBIX AOXOAOB.

Vudopmanusa 0 CpepAHUX YPOBHAX MCCAEAYEMBIX IIOKa3aTeAaen
OOBIYHO OBIBaeT HEAOCTATOYHOU AASI TAYOOKOTO aHaAM3a U3ydaeMoro
npoijecca UAu siBAeHus1. [loaToMy HeOOXOAUMO YIUTHEIBATH U BApHUAIUIO
3HAQYEHUM OTAEABHBIX EAMHUI] OTHOCUTEABHO CPEAHEMN, KOTOPas SIBASI-
eTCsI BaXKHOU XapaKTepPUCTUKON N3ydyaeMOM COBOKYITHOCTU. 3HAUUTEAb-
HOM BapHaIu¥ ITIOABEP>KEHBI KYPCHI aKIUM, 06bEMBI CIIPOCa U IIPEAAO-
>KeHUs1, IPOLIeHTHBIE CTaBKU B Pa3HbIe IEPUOABLI BpEMEHH.

OCHOBHBIMU ITOKa3aTEASIMH, XapaKTePU3YIOIIUMU BapUAIUIO, SIBAS-
IOTCS pa3Max, AUCIepCHsi, CpepAHee KBaAPaTUUYeCKOe OTKAOHEHHE U KO-
s duneHT Bapualuu.

ANST UAAIOCTPAIIUY PACYeTOB 3TUX ITOKa3aTeAel BOCIIOAB3YEMCS CAe-
AVIOLIMMU AQHHBIMU (TabAa. 6.10).

[MTpocreiimuM IoKasaTeAeM, y>Ke HCIIOAB30BAHHBIM BHIIIIE ITPU IPYII-
NMPOBKE AQHHBIX, IBASIETCS pasmax sapuauuu. OH IPEACTaBASIET CO-
60M pa3HOCTb MAKCUMAABHOT'O U MUHMMAABHOT'O 3HAUeHUM IIpU3HAKa:

R = X0 — Xpmin = 22,83 — 22,40 = 0,43 py®6.
HepocTaTkOM AQHHOTO ITOKA3aTeAS SIBASIETCSI TO, YTO OH OII€HUBAET
TOABKO I'PAaHUITHI BAPBUPOBAHYS IIPU3HAKA U He OTPpaykaeT ero KorebaHue

BHYTPU 3TUX I'PAHUL. DTOTO HEAOCTATKA AHUIIIEHAa gUCNEepCUst, PACCUUTEI-
BaeMasl KaK CpepHUM KBAApAT OTKAOHEHUM 3HAUeHUM IIpHU3HaKa OT MX



Buprka Kypc, py6./aoan. CLLIA O6opot, MAH poar. CITTA

MMBB 22,73 158,0
CIIBb 22,63 10,0
YPBB 22,42 3,0
CMBbB 22,40 2,9
ATMBB 22,64 0,7
CBMB 22,83 1,6
HOBB 22,56 0,7

CpepHeV BeAMYHMHBI. Kak 1 CpepHsisT BeAMYMHA, AUCIIEPCHUST MOJKET pac-
CUUTBIBATHCS II0-PA3HOMY. 3A€Ch IIeEpeA HaMU HeB3BellleHHast POpMyAa!

n

Z(Xi -X)?
s2=4 (6.1%)
n
BaBenrenHas hopMyaa HUCIOAB3YETCS B TE€X CAyUYasX, KOTAQ BapuaH-
ThI 3HaUEHUM N3y4aeMOoro IpHU3HaKa IOBTOPSA0OTCA. OHa UMeeT CAEAYIO-
LIV BUA,;
k
Z(Xi - )?)zm[
T (6.18)

I'To paHHBIM TabA. 6.10 onpeaeAnM cpepHEeB3BeUIeHHBIN KypC AOAAA-
pa 10 UTOTaM BCEX TOPrOB U PACCUUTAEM AUCIIEPCUIO:

_ 22,73-158,0 +22,63-10,0 +...+ 22,56 - 0,7
X = = 22,71 py6;
158,0+10,0 +...+ 0,7
$2 (22,73-22,71)2-158,0+(22,63-22,71)2-10,0+...+ (22,56 —22,71)2- 0,7
a 158,0+10,0+...+0,7
=0,004.

AVCIIEPCHUIO B OTAEABHBIX CAyYasiX YAOOHEe pacCYMTHIBATH IO APY-
roi hopMyae, IpeACTaBAsIIONIe coboM arrebpanyeckoe mpeobpa3oBa-
HUE [IPUBEACHHBIX BHIIIE BHIPA>KeHUMN!

2

s2=x% (X rae x2 =1L — (6.19)
n



HUAA

2

k
2 xim,
x2 = i=1

==
2m
i=1

Apyrum HanboAee HIMPOKO PaCIPOCTPAaHEHHEBIM IIOKA3aTeAEM SIBAS-
eTcsl cpegHee KBagpamuyeckoe omkAoHeHue. OHO OIIPEASASIeTCsT KaK
KBAAPATHBIY KOPEHb U3 AUCIIEPCUU U MMeeT Ty JKe Pa3zMepHOCTh, UYTO
¥ U3ydaeMbIl Ipu3Hak. [loaTomy

HeB3BellleHHas (PopMyAa:

(6.20)

(6.21)

B3BellleHHas PopMyAa:

(6.22)

B nameMm caydae moayuum: s = /0,004 0,06 pyo.

[MToaryueHHast BeAMYMHA IIOKA3bIBAET, YTO KyPCHI AOAAAPA Ha OupsKax
OTKAOHSIAUCH OT CPDEAHEB3BEIIEHHOTO Kypca B CpeAHEM Ha 6 KOII.

PaccMoTpeHHBIE MTOKA3aTEAM IIO3BOASIIOT IIOAYYUTH aOCOAIOTHOE
3HaYEeHUE BapHalluy, T. €. OIIEHUBATH €€ B eANHUIaX U3MEePEeHUs UCCAe-
AyeMOro IIpu3HakKa. B oTanune oT HUX, Ko3g@duyuenm Bapuayuu U3Me-
psieT OTHOCUTEABHYIO KOAEOAEMOCTD (OTHOCUTEABHO CPEAHETO YPOBHS),
YTO BO MHOTUX CAyYasix HAMHOI'O IPEATIOYTUTEAbHEe:!

v==2

100 %. (6.23)
X

OHpeAeAI/IM 3HAQYEeHHe 3TOr'0 ITIOKa3aTeAsI II0 HAlllTMM AAHHBIM!

V= 9.06 100 %-= 0,26 %.
22,71
PaccuuTaHHas BeAMYMHA CBUAETEABCTBYeT 00 O4eHb He3HAYUTEAb-
HOM OTHOCHUTEABHOM YpOBHe KOAeOAeMOCTH Kypca Aoarapa. Ecam V
He npeBbIIaeT 33 %, TO COBOKYITHOCTE II0 PaCCMaTpUBaeMOMY IIPU3HA-
Ky MOKHO CUUTATh OAHOPOAHOM.
VHdopMaTUBHOCTE ITOKa3aTeAel BapHalliuy IIOBHIIIAETCS, €CAU OHU

PacCUYMTHIBAIOTCS AMS IIeAel CPAaBHUTEABHOTO aHaAu3a. [Ipu 3ToM moka-



3aTeAd, pacCYUTAHHBIE 10 OAHOM COBOKYITHOCTH, COIIOCTaBASIIOTCS C IIO-
Ka3aTeAsIMU, PACCYUTAHHBIMU IO APYTON @HAAOTHYHON COBOKYITHOCTH
HAM IO TOU K€ CAMOM, HO OTHOCSIIENCS K APDYyTOMY IEPUOAY BPEMEHU.
Hanpumep, uccaepyeTcsi AMHaMHUKAa BapHalldM Kypca AOAAApa IO He-
AEABHBIM UAU MECSIYHBIM AQHHBIM.

ITokazaTeAau Bapuanuy TaKKe sIBASIIOTCSI COCTABHOM YaCThIO UAY CAY-
JKaT OCHOBOM AASI PACYETOB APYTHX CTAaTUCTUYECKUX ITI0Ka3aTreAer. OHU
HCIIOAB3YIOTCSI B @HaAM3€e B3aUMOCBSI3€el MeXXAY IIPU3HaKaMy, B U3Me-
PEeHUU CTPYKTYPHBIX CABUTOB B 9KOHOMUKE, B OlI€HKE PHUCKOB.

1. Bo3MOXHbI N cryyaun, Koraa B3BELLEHHbIE Y HEB3BELLEHHbIE CPEQHME NMpu-
BOOAT K OQHOMY 1 TOMY XXe pPe3ynbTarty:
a) BO3MOXHb!;
6) HeT?

2. MoryT nn Beca cpeaHei BbITb BblpaXeHbl OTHOCUTESbHBIMY NMOKa3aTeNsaMu:
a) mMoryT;
6) He moryT?

3. MoxeT nn 0gHO 1 TO Xe MCXOQHOE COOTHOLLEeHWe Bbib peann3oBaHo Ha
OCHOBE pasnu4HbiX hopM CpenHe:
a) Moxer;
6) He moxeT?

4. MoxHO N1 BMECTO cpefHen apntMeTHecKon HeB3BELLEHHOW MCMOSb30-
BaTb CPEQHIOK rapMOHUYECKYHO HEB3BELLEHHY!O:
a) Henb3s;
6) MOXHO NpV OTCYTCTBMMN BECOB;
B] MOXHO NMpn paBeHCTBE BECOB?

5. Kak n3meHnnTcs cpegHsaa BENNYMHA, ECN BCE BApWaHTbl NPU3HaKa yMeHb-
wunTb B 1,5 pasa, a Bce Beca B 1,5 pasa yBenuunTe:
a) He N3MeHnTCS;
6) yMeHbLUNTCS;
B) BO3pacTter?

6. 13mennTCs N cpedHss BenMYMHa, ecnuv Bce Beca ymeHbLUnTb Ha 20 %:
a) NU3MEeHNTCS;
6) He nsmeHnTca?

7. /\ameHnTCa N cpedHss BENMYMHA, CNN BCE BECA YMEHbLUUTL Ha HEKOTO-
PYO MOCTOSIHHYIO BENUYMHY:
a) N3MEeHUTCH;
6) He namennTca?



8. MoryT n Mopaa, MeanaHa v cpefHss apudMeTmyeckasn conagaTb:
a) MoryT;
6) MOryT coBMnapaThb TONbKO CPEAHSs U MeduaHa;
B) He MoryT?.

9. MoxeT nv psip pacnpeneneHysi xapakTepu3oBaTbesa AByMs 1 Gonee Mopga-
MU
a) He MOXEeT;
6) MOXeT gByms;
B) MoxeT aByms 1 6onee?

10. B kaknx rpanvuax nameHseTcs KoadhunumeHT Bapuasmn:
a) ot O go 100 %;
6) ot O po 200 %;
B) HWXXHAA rpaHmua — O %, BEpXHSA — NPakTUYECKM OTCYTCTBYET?

11. PacnpepeneHvie pabo4vx NpeanpusTis no TapuHOMY paspagy MEET crie-
Ly BAL;

TapudHbIi paspag  Yucno pabouunx, yen.  TaputhHbi pa3pag  HYucno pabounx, den.

1 2 4 74
2 3 5 18
3 26 B 4

OnpepenuTe cpedHun ypoBeHs KBanwithkau v pabourx NpeanpusaTis.

12. VimetoTca cnegytoLme AaHHbIE Mo hepMepckum Xxo3ancTeam obnactu:

Ipynnbl xo3acTB N0 cebecToMmocTH Yncno BanoBow c6op B cpegHem
1 L, caxapHow cBeknbl, pyb. X03ANCTB Ha 1 X03ANCTBO, L
Ho 400 32 1113
400—450 58 89,7
450—500 124 113,5
500 v 6onee 17 130,1

Onpepgenute cpegHioo cebectoMmocTb 1 L CBEKIbI B LIENOM Mo hepmMep-
CKUM X035icTBaM 06nacTu.

13. KauecTBO npopyKumv NPeanpuaTuS xapakTepuayeTcs cnepyowmmy faH-
HbIMW (33 MecaL):

Bua npoaykuum MpoueHT 6paka CToMMOCTb GpakoBaHHO NPoaYKLmMK, py6.
A 1,3 21350
b 09 35600
B 24 9800

OnpepenuTe cpegHvn NpoLeHT 6paka B LienioM Mo NpeanpusTuio.



14. MNnowanb CKNapckyx NOMELLEHW FOPOAa XapaKTePU3YeTCs CneayoLLyMm

OaHHbIMW:
[pynnbl cKNaAcKMX MOMELLEHWI MO MAOLWAaaK, ThiC. M2 Yurcno nomeLleHnin

o5 3

15—10 21

10—15 17

15—20 9

20—25 5

23—30 4

30—35 4

35 n 6onee 2

OnpenenMTe MOAanbHbIN 1 MEAVAHHbLIV pa3MEpP CKNaACcKOro MoMeLLIEHNS.

15. PacnpegeneHvie npennpysTvin 0TPacau Mo cObemMy Nasmy-eHHo 3a rog npu-
6bIny IMEET CrefyloLLmMiA BUL;:

[pynnbI NpegnpuaTin No NPUBLINK, MAH PyB. Yucno npegnpusaTyn
o 50 7
50—100 24
100—150 11
150 n 6onee 3

Paccuvtante cpenHee kBappaiviieckoe OTKIIOHEHWE 1 KO3h(MUNEHT Ba-
pviaummn Npubbiny NPeanpuUsTyn.



Hhgexkc — 3TO OTHOCUTEABHBIN IIOKa3aTeAb, KOTOPBIM XapaKTepH-
3yeT U3MeHeHMe UCCAEAYEeMOTO SIBA€HUSI BO BpeMEeHH, B IIPOCTPAHCTBE
VIAM IO CP@BHEHHUIO C HEKOTOPHIM 3TAAOHOM (IA@HUPYEMBIM, HOPMAaTHUB-
HBIM YPDOBHEM U T.IL).

Ecan n3yyaeMasi COBOKYyITHOCTb BKAIOUAET COM3MEPUMEBIE 9AEMEHTH],
TO OIIEHUTH MU3MEeHeHHe 000O0IIAoINX II0KAa3aTeAe MOKHO U 0e3 uc-
IOAB30BaHUS UHAEKCOB. HampuMmep, pacronarast AQHHBIMH O IIPUOBIAY
BCex IpeAnpusaTuil orpacau 3a 2010 1 2011 rr., MO>KHO pacCYUTaTh CPEA-
HIOIO IIPUOBIABL B PacyeTe Ha OAHO IIPEATIPUSTHE B Ka’KAOM I'OAY U BEI-
YUCAUTDH TEMII POCTA CpepAHeN IpubbIAN. Pacrioraras AQHHBIMU O AOXO-
AAX HaceAeHUs], B aHaAM3e AMHAMUKHU AOTMYHO HCIIOAB30BATh CpPeAHe-
AylieBble AOXOABI. CIIMCOK MOAOOHBIX IPUMEPOB MOKHO IPOAOAKUTE.
WHAEKCEL 5Ke SIBASIFOTCSI He3aMEeHUMBIM WHCTPYMEHTOM UCCA€AOBAHUS
B TeX CAy4asiX, KOTA@ HEOOXOAMMO CPaBHUTH BO BPEMEHU MAM B IIPO-
CTPAHCTBE ABE COBOKYIIHOCTH, DAEMEHTHI KOTOPBIX SIBASIIOTCS HECOM3-
MepUMBIMHU BEAMYMHAMU.

Hanpumep, npu aHaAu3e AMHAMUKY 11€H HeAb3sI PACCUUTATh CPEA-
HIOIO IIeHY, TaK KaK Ha NOTPeOUTEeAbCKOM PBIHKE PEeaAu3yIOTCsl CO-
BEpLIEHHO PAa3AWYHEBIE TOBAPBI — IIPOAYKTHI ITUTAHUS, OAEKAQ, Me-
6eAb, TPAHCIIOPTHHIE CPEACTBA, HEABH)KUMOCTh. Heab3st paccumrarh
U CPEAHIOIO IIeHY IIPOAYKTOB, II0 KpaHeM Mepe, M3-3a Pa3AUYHBIX
eAUHUI] U3MePeHUs (KHUAOIPAMMBbI, A€CATKH, IITYKH, AUTDPHI). Aaxke
€CAU PacCMaTpPUBATh TOABKO IIPOAYKTHI IUTAHUS, U3MepsieMble B KU-
AOTpaMMax, TO AIOOOMY YeAOBEKY ITOHSITHO, YTO «CPEAHsIS IJeHa 1 Kr
eABI» — O4YeHb abCTpaKTHas KaTeropus, 00beAUHSIOas MICco, POy,
Macao, KapTodeab, (PpYyKTH, OBOILIU U APYTHUE IIOAYAC HECOIIOCTaBU-
Mble IIPOAYKTHI IUTAHUS. AN aHaAM3a AUHAMHUKU IIOKa3aTeAeH, Xa-
PaKTEepU3YIOIIUX PA3HOPOAHBIE COBOKYITHOCTH, U UCIIOAB3YIOTCS UH-
AEKCEHL.



PazamuaroT MHAEKCH AVHAMUYECKUE U IIPOCTPAHCTBEHHEIE (Teppu-
TOpPUAAbHEIE). AUHAMUYECKIE NHAEKCHI ITIO3BOASIOT HCCAEAOBATH U3Me-
HeHUe OAHOUW U TOU K& COBOKYITHOCTH BO BpEMEHH, Ha OCHOBE CpaBHe-
HUS TOKa3aTeAel 3a ABa IepuoAa u 6oaee. [IpocTpaHCTBEHHBIE MHAEK-
CBhI UCIOAB3YIOTCSI AAS CPaBHEHMsS IIOKaszaTeAeM IO AByM COBOKYIIHO-
CTSIM B IIPOCTPAHCTBE. OTO MOTYT OBITh ABA IIPEAIIPHUATHS, ABA PETUOHa,
ABe cTpaHbl. Ecau B KauecTBe 6a3bl CPABHEHUS UCIIOAB3YETCSI YPOBEHb
3a KaKOM-AMOO IIPEAIIECTBYIOUTHUH [TI€PUOA — IIOAYYAIOT AMHAMUYECKUHN
WHAEKC, eCAU JKe 0a30M SIBASIETCSI yPOBEHB TOTO JKe SIBA€HUS 10 APYToH
TEPPUTOPUU — UHAEKC TPOCTPAHCTBEHHBIN.

I'To oxBaTy eAMHUI] COBOKYIIHOCTH UHAEKCHI AGASTCS Ha MHANUBHAYaAAD-
HBIe U CBOAHBIE. IHAMBHAYaAbHBIE MHAEKCH PACCUUTHIBAIOTCS IO OAHOM
€AVHUIIE — OAHOMY TOBapy, OAHOMY BHUAY HpoAyKnuu. CBOAHBIE JKe
WHAEKCHI BEIYHUCASIIOTCS II0 TOBAPHEBIM TPYIIIIaM MAM HECKOABKUM BHAAM
IIPOAYKIIUY, BBIITYCKAEMBIM OAHUM ITPEATIPUSITHEM UAU BCEMU IIPEATIPU-
STUAMHU OTpacAn. CBOAHBIE MHAEKCHI MOTYT OBITh IIPDEACTABAEHHI B arpe-
TraTHOM, cpepHeapudPMeTUIeCKOM UAY CPpEAHETaPMOHNYECKOM hopMax.

[TpocTedmnM moka3aTeAeM, UCIIOAB3YEMEIM B MHACKCHOM aHAAM3E,
SIBASIETCSI WHAMBUAYAABHBIN MHAeKC. OH XapaKTepu3yeT U3MeHEeHHe
BO BpeMEHU (UAU B IPOCTPAHCTBE) XapaKTEPUCTUK OTAEABHBIX SAEMEH-
TOB TOU MAYM NHOM COBOKYITHOCTH. TaK, UHGUBUJYAAbHbLI UHJEKC UEHbl
pacCYuTHIBAETCS 10 (POPMyAe

i, =2 (7.1)
Po
rAe p; — IIeHa ToBapa B TEKYILIeM IIEPUOAE; P, — LleHa ToBapa B 6a3uc-
HOM IIEPHOAE.

Hanpumep, ecau 1jeHa ToBapa A B TEKYIIEM II€PHOAE COCTABASIAA
30 py6., a B 6a3ucHOM — 25 pyO., TO HHAUBUAYAABHBIM MHAEKC IIeHEI
OyA€eT paBeH:

i, = @ 1,2=1am 120,0 %.
25

B aaHHOM mpuMepe IeHa ToBapa A BO3POCAA IO CpaBHEHUIO C Oa-
3UCHBIM YPOBHeM B 1,2 paza uau Ha 20 %.

OneHuTh U3MeHeHUe OOBEMOB IIPOAAKU TOBapa B HATYPAABHEBIX
eAUHUIIaX U3MEePEeHUs ITI03BOASIET UHGUBUGYAAbHbLU UHgEKC hu3uue-
CKoOro oo6bema peaauzauyuu:



. 9
g =—, (7.2)
9o
TA€ q1, o — KOAMYECTBO TOBAPa, peaAn30BaHHOE COOTBETCTBEHHO B Te-
KyIneM u 6a3MCHOM ITePUOAAX.
V3meHeHne o6peMa pearns3aliuy ToBapa B CTOMMOCTHOM BEIpake-
HUM OTPa’kaeT UHGUBUJYAAbHBLU UHJEKC MoBapoobopoma:
i (7.3)

r Poqo

[TpuBepeHHEIE B KAUeCTBE IPUMEPOB TPH MHAMBUAYAABHBIX HHAEK-
ca B3aMMOCBSI3aHEI MEKAY COOOI:

g = lplg. (7.4)

JAaHHasi B3aMMOCBSI3b ITIOKa3bIBAET, YTO U3MEHEeHHe TOBApO0OopOTa
CKAQABIBAETCS TIOA BO3AEHCTBUEM AUHAMUKY IIeHBI U U3MEeHeHUs 00be-
Ma IIPOAAKU AQHHOT'O TOBapa.

NBpuBUAYyaABHBIE MHAEKCH], IO CYIIECTBY, IIPEACTABASIIOT COOOMU
OTHOCUTEABHBIE ITTOKA3aTeAM AWHAMUKU WAU TEMIIBI POCTQ, KOTOPBIE
IO AQHHBIM 3@ HECKOABKO ITIEPUOAOB BPEMEHU MOTYT PaCCUYUTHIBATHCS
B IIeITHOM UAU 0a31CHOU (popMax.

ArperaTtHas popMa IBASIETCS UCXOAHOM (POPMOM BEIPAyKEHUS CBOAHOTO
nHpekca. ['Ipu pacuyere arperaTHOro HHAEKCA AAST PA3HOPOAHOM COBOKYTI-
HOCTH HaXOAST TAKOM OOIINH ITOKa3aTeAb, B KOTOPOM MOKHO OO BEAMHUTD
BCe ee 9\eMeHTHl. BepHeMcs K IIprMepy C PO3HUYHBIMU IleHaMHu. LleHE!
Pa3AMYHEIX TOBAPOB, PEAAU3YEMBIX B POZHUYHOM TOPrOBAE, CKAQABIBATE
HeIIPaBOMEPHO, OAHAKO C 3KOHOMMYECKOM TOUYKHU 3PEHUS BIIOAHE AOITY-
CTHMO CYMMHUPOBATh TOBAPOOOOPOT 110 3TUM ToBapaM. Ecan MBI cpaBHUM
TOBApOO6OPOT IO N BUAAGM TOBAPOB B TEKYII[EM IIEPUOAE C €T0 BEAMUYNHOU
B 6@3MCHOM IIEPUOAE, TO IIOAYYUM CBOGHbLIL UHgEKC moBapoobopoma:

n
ZPMCIM
_ =l
T n !
ZpiOQiO
i=1

TAE Dj Y Pjp — LIeHa, a q;; U q;y — O0O0BEeM IIPOAAXK i-TO TOBapa COOTBET-
CTBEHHO B TEKyIIIeM U 6a3MCHOM IIEPUOAAX.

I, (7.5)



YucauTeab AQHHOTO MHAEKCA IIPEACTaBAsIeT cOOO0M TOBapooOOpOoT
TEKYIIero Iepuopa (CyMMa IfeH PasAMYHBIX TOBAPOB, YMHOKEHHBIX
Ha 0OBbeMBI UX PeaAu3aluu), 3HaMeHaTeAb — TOBApPOOOOPOT MpeAllre-
CTBYIOIIIETO II€PUOAQ.

Ha BeAnunHYy nHAEKCA TOBAPOOOOPOTA OKA3bIBAIOT BAUSHUE KaK U3-
MeHeHUe I1eH Ha TOBaphl, Tak U U3MeHeHne 00beMOB UX peaAu3aliuu.
AAst TOro 4TOOBI OIIEHUTH U3MEHEHHe TOABKO IleH (MHAEKCHPYeMOH Be-
AWYUHBI), HEOOXOAMMO KOAWYECTBO IIPOAAHHBIX TOBAPOB (BeCa MHAEK-
ca) 3apUKCUPOBATH HA KAKOM-ANO0 IIOCTOSTHHOM YpoBHe. [Ipu nccaeao-
BaHUU AMHAMUKHN TaKHUX IIOKa3aTeAel Kak IleHa, cebecTOUMOCTh, IIpo-
U3BOAUTEABHOCTh TPYAQ, YPOKAaWHOCTH KOAMUYECTBEHHEIM ITOKa3aTeAb
OOBIYHO (PUKCHUPYIOT HAa YPOBHE TEKylIero Iepuopa. Takum crocobomM
IIOAYYAIOT CBOGHbDLU UHJEKC UeH (MHAEKC IeH [laartre):

anqn
_ =l

n :

ZP:’OCIM

i=1

YucauTerb AGHHOTO MHAEKCA COAEPKUT PaKTUIECKHUM TOBAapOOOOpPOT
TEKYIIero IeproAa. 3HaMeHaTeAb ke IIPeACTaBAsIeT COOOM YCAOBHYIO BEAU-
YMHY, TOKa3bIBAIOUIYI0, KAKUM OBIA OBI TOBAPOOOOPOT B TEKYIIEM IIEPUOAL
IIPU YCAOBUHU COXpaHeHNs I1eH Ha 0a3MCHOM ypoBHe. [ IoaToMy cooTHoIIe-
HUe 3TUX ABYX KaT€TOPHIi ¥ OTPAKaeT UMEBIIIee MECTO U3MEHEHHME IIeH! .

Hupekc nen [laalre moka3blBaeT, HACKOABKO TOBAphl B TEKYIeM
IIepuoAe IMOAOPOKAAY ([IOAEIIEBEAU) IO CPaBHEHUIO ¢ Oa3UCHBIM IIe-
PHOAOM, a MHAEKC IleH Aacreliepca IOKa3bIBaeT, BO CKOABKO pa3 TOBa-
pBl 0A3MCHOTO IIEPUOAA AOPOJKE (AellleBA€) B pe3yAbTaTe U3MeHeHUH
IIeH B OTYETHOM IlepuoAe. Kak IpaBuAO, UHAEKC 1I€H, PAaCCUUTAHHBIN
o cdopmyae Ilaallle, HECKOABKO 3aHUJKAET, a IO (popMyae Aacrenep-
Ca — 3aBHIIIAET TEMITEI HHPAAITUN.

TpeTbUM HHAEKCOM B AQHHOW MHAEKCHOM CHUCTEME SIBASIETCS CBOg-
HbLUl UHgEKC (pu3uueckoro oosema pearusayuu. OH XapakKTepusyeT
U3MeHeHNe KOAMYECTBA IIPOAAHHBIX TOBAPOB HE B A€HEKHBIX, a B Pu-
3UUEeCKUX EAUHUIIaX U3MEPEHUS:

n
Z(Iilpio
_ =t

T n :
qu'opio
i=1

I

p

(7.6)

. (7.7)

! CBOAHBIN UHAGKC 11€H MOKHO IIOAYYUTH U METOAOM Aacrnenepca, PUKCUPYH KO-
AMYECTBO IIPOAGHHOTO TOBApa Ha 0a3UCHOM YpPOBHeE.



BecaMu B AQHHOM MHAEKCe BBICTYTIAIOT II€HBI, KOTOPBIE (PUKCUPYIOT-
cs1 Ha 6a3UCHOM YpOBHE.

MesKkay pacCYMTAHHBEIMA HHAEKCAMM TaK’Ke CYIIeCTBYeT B3auMO-
CBSI3b!

LI =1

piq = ‘pq (7.8)
IIpumep 7.1. MimeroTcsa paHHBIE (TaOA. 7.1) 0 peaAn3aniu IAOAOBO-SITOAHOU

MIPOAYKIIMU B 0OAacTU. TpeOyeTcs OIIPepASAUTh HHAEKC TOBApOoOopoTa.
PaccunTaeM CBOAHBIN HHAEKC TOBApOOOopoTa 1o hopmyae (7.5):

Zpilqil
_a 6180 _ 5 969, uau 96,9 %.

< 6 380
Z Pio4io
i=1

Ipq

MBI MOAYYHAH, YTO TOBAPOOOOPOT B IIEAOM IIO AQHHOM TOBAPHOMW IPYyIIIIE
B TEKYyILIeM [TIePHUOAE IO CPAaBHEHMIO C 6a3UCHBIM yMeHbIINACI Ha 3,1 % (100 % —
96,9 %).

BbIunCANM CBOAHBIM HHAEKC LIeH 110 PopMyAe (7.6):

Zpilqil

_ 111:17 6180 =4,892, uau 89,2 %.
ZPmQM
i=1

6930

ITo AaHHOM TOBApHOM IPYIIIe IEHBl B aBIyCTe IO CPABHEHHUIO C HUIOAEM
B CpepHeM CHU3MUAUCH Ha 10,8 %.

YucAuTeAb 1 3HAMEHATeAb CBOAHOTO MHAEKCA II€H MOKHO MHTEPIIPETHUPO-
BaTh C TOYKHU 3peHUs MoTpeduTerei. HUCAUTEAD IIPEACTABASIET COOOH CyMMy
AeHer, (PaKTHYeCKH YIIAQUEHHBIX MOKyIaTeAIMH 3a NPHOOpPETeHHBIe B TEKY-
IjeM [epHUOAe TOBApHL. 3HAMEHATEeAb JKe IIOKAa3bIBaeT, KaKylo CyMMy IIOKyIIa-
TeAU 3aIIAATHUAU OBI 3@ Te JKe TOBAPHI, €CAM OB IIeHbl He U3MEeHUANCh. Pa3HOCTH

I

p

Uioab Asrycr Pacuetnsle rpadsl, TEIC. PYO.
HaI/IMeHOBa'HI/Ie Llera Ipo- Llena Tpo-
ToBapa (i) salKkr, AaHO,T 3alkr, AAHO,T PoGo  Pudun  Puda
pyo. (P) (g PYO. (Pu)  (qu)
Yepemrnus(1) 120 18 120 15 2160 1800 1800
IMepcuxkwu (2) 110 22 100 27 2420 2700 2970
Bunorpaa, (3) 90 20 70 24 1800 1680 2160

NToro X X X X 6380 6180 6930



YHCAUTEAS] U 3HaMeHaTeAd (E) OyaeT oTpaskaTb BEAMUHHY 9KOHOMUM («—») UAHT
repepacxopa («+») MOKylaTeAel OT MU3MEeHEeHHUs IIeH:

E = pugu — D.Piodn = 6180 -6 930 = =750 TbIC. PYO.

i=1 i=1

Nupekc PU3NIECKOro 00beMa pearnu3aliuil PaCCUUTHIBAETCS MO (OPMyAe
(7.7):

ZCIMPM
i=1 6930 _ %086, nan 108,6 %.

I =
= 6380
zinpiO
i-1

q

Dusnueckuit 06beM pearn3arum (ToBapoobopoTa) yBeAnunuAcs Ha 8,6 %.
Hcroab3yst B3aMMOCBSI3b HMHAEKCOB, IIPOBEPUM IIPABUABHOCTb BBIUUCAE-
HUU:

Ly=1,1,=0,892-1,086 = 0,969, sAn 96,9 %.

OtMeTuM, 4TO 06'bEM TOBAPHOM I'PYIIIILI P PacyeTe 3TUX U IIOCAe-
AYIOLINX MHAEKCOB 3HAUEHUS He nMeeT. AHAAOTUYHEIE PACUETHl MOTYT
OBITh BBIIIOAHEHEI AT AFOOOM TOBAPHOM I'PYIIIIEL.

Mgb1 pacCMOTpeAr TIpUMeHeHHe arperaTHbIX MHAEKCOB B aHaAH3e
TOBapoobopoTa U IjeH. [Ipu aHaAu3e pe3yAbTaTOB IPOU3BOACTBEHHOM
AESTEABHOCTU TPOMEBIIINEHHOTO IIPEATPUSITHS IIPUBEACHHBIE BBIIIE
CBOAHBIE MHAEKCHI COOTBETCTBEHHO HA3BIBAIOTCS UHAEKCOM CTOMMOCTH
IIPOAYKIIMH, MTHAEKCOM OIITOBLIX I1€H ¥ HHAEKCOM (pU3UIECKOTO 00beMa
IIPOAYKIIHN.

PaccMoTpuM mpuMeHeHMe MHAEKCHOTO METOAd IIPU aHaAMu3e M3-
MEHEHUs 3aTpaT Ha IIPOM3BOACTBO U Ce6ECTOMMOCTD IIPOAYKIUH. AAsT
oIpeAeAeHus OO1Iero n3MeHeHUs YPOBHS ce6eCTOMMOCTH HECKOABKUX
BUAOB IIPOAYKIIUH, BBIIIYCKAEMEIX IIPEAIPUSITHEM, PACCUYHUTEIBAETCS
CBOgHblLll uHgeKkc cebecmoumocmu. [Ipu 3ToM ce6eCTOMMOCTL B3Be-
IIMBAETCS 10 00BEMY IIPOU3BOACTBA OTAEABHEIX BUAOB IIDOAYKIIUY Te-
KYIIIEro IIEPUOAQ!

n
Zzilqil
_ =l
T n !
ZZiOQM
i=1

rAe zZjy U Zjg — ce6ecTouMOCTb i-T'0 BUAQ IIPOAYKIHK COOTBETCTBEHHO
B TeKylIeM " 6a3uCcHOM IIepuoapax.

YucAUTEeAD 3TOTO HMHAEKCA OTpa’KaeT 3aTpaThl Ha ITIPOU3BOACTBO Te-
KylIlero mepuoaq, a 3SHaMeHaTeAb — YCAOBHYIO BEAWYUHY 3aTpaT IIpu

I, (7.9)



coxpaHeHNH cebeCTOMMOCTH Ha 0a3WCHOM ypOBHe. Pa3HOCTb 4MCAU-
TeAs] U 3HaMeHaTeAsI IIOKa3bIBaeT CYMMY SKOHOMUHU HAU IIOTEPH IIPEA-
MIPUSITUS OT U3MEHEeHUs Ce6eCTONMOCTH:

n n
Ezzzilqil _Zzioqil' (7.10)
i=1 i1

CBogHblll UHgEKC (hu3uuecKoro o6bema npogyKuuu, B3BelleHHBIN
10 ce0eCTOUMOCTH, UMEET CACAYIOIIUY BUA;

n
Zqilzio
_ =l
==
zqiozio
i1

TpeTbuM MmoOKazaTereM B AAQHHOM MHAEKCHOM CHUCTEME SIBASIETCS
CBOQgHBLIl UHGEKC 3ampam HA NPOU3BOgCMBO:

n
Zzilqil
_ =l
—_—
Zzioqz'o
i=1

Bce TPpHU NHAEKCA B3AaUMOCBsA3aHbl MEXXAY Cco0OM COOTHOIIEHUEM:

LI, =1,

I (7.11)

q

I (7.12)

zq

E1mre opHa 06AQCTh IPUMEHEHNS WHAEKCHOTO METOAQ — AQHAAU3 U3-
MeHEeHMU B IPOU3BOAUTEABHOCTH TPyAQ. [ Ipu 5TOM BO3MOIKHEI ABa IIOA-
XOAQ K pacyeTy MHAEKCOB. [IepBEI OCHOBAH Ha y4eTe KOANYeCTBa IIpo-
AVKIINH, BEIpAOAThIBAEMOTr'0 B eAMHUITY BpeMeHu (w). Ilpu Takux pac-
yeTax HEOOXOAVMO PEIIUTH PSIA METOAOAOTMUECKUX ITPOOAEM — KaKOM
UMEHHO II0Ka3aTeAb IIPOAYKIIMM HCIIOAB30BaTh, KaK OIJeHHUBATh IIPO-
AYKIIUIO PaOOTHUKOB HEIIPOU3BOACTBEHHBIX OTPACAe U IIp.

I'Tpu BTOpOM TOAXOAE IPOU3BOAUTEABHOCTD TPYAQ OIIPEAEASIETCS 3a-
TpaTamMu pabodyero BpeMeHU Ha epAWHUIly IpopyKuuu (t). Ha npaktuke
5TU PacyeThl TAK)Ke CONPSIJKEHEl C OIIPEASAeHHBIMU TPYAHOCTSIMU, TaK
KaK He BCerA@ UMeeTCsI BO3BMOKHOCTD OIIEHUTh BKAGA KOHKPETHOTO pa-
OOTHUKA B IPOU3BOACTBO TOI'O UAM MHOT'O U3AEAUS.

KoandecTBO IPOAYKIIMM W, BEIpaOAThIBAEMON B €AUHUITY BpEMEeHU
(B HaTypaAbHOM BHIDa’KEHHU), U 3aTPAThl BDEMEHU { Ha €AUHHUITY IIPO-
AYKITUM B3aMMOCBSI3aHBI MEKAY COOOM:

w=-.
t



Hampumep, ecart paOOTHUK Ha KayKAO€ U3AEANe 3aTpauuBaeT 15 MuH
(t=0,254), To 3a yac ero BeIpaboTKa cocTaBuT 4 uzperusi. OTMETHM, YTO
BBIPAOOTKA MOJKET U3MePSIThCS HE TOABKO B HaTyPAABHOM, HO U B CTOH-
MOCTHOM BBIpa’keHuHu (pq).

HnguBugyasrbHble UHGEKChl NPOU3BOgUMEABHOCIU MPYgd, OCHO-
BaHHBIE HA 3TUX [TOKA3ATEASIX, UMEIOT CAEAYIOIINN BUA!

i, =¥ 41 %, (7.13)
wo Ty Ty

=l I n (7.14)
L Qo @

rae T — cymMMapHBIe 3aTpaThl BDeMEeHH Ha BEIITYCK AQHHOM IIPOAYKITUHN
B YeA.-4, YeA.-AHSX UAU YeA.-MecC (B IIOCAEAHEM CAydae COOTBETCTBYET
0o011eM YMCAEHHOCTY PaOOTHUKOB).

TpyAOEMKOCTB IBASIETCSI OOPATHBIM ITOKa3aTeAeM, II03TOMY CHUKe-
HHUEe TPYAOEMKOCTU B TEKyllleM IIepHOAE IO CPaBHEHHIO C Oa3UCHBIM
CBUAETEABCTBYET O POCTE TPOU3BOAUTEABHOCTH TPYAQ.

Pacnioaarast A@HHEIMU O TPYAOEMKOCTH N PA3ANYHBIX BUAOB IIPOAYK-
uuu (i =1, 2, ..., n) 1 obbeMax UX NPOU3BOACTBA, MOKHO pPacCUUTATh
CBOgHBLUl UHGEKC npou3sBogumeAbHOCMU mpyga (no mpygoeMKo-
cmu):

n
Ztio%l
_ =l

~ n
Ztilqil
i=1

I, (7.15)

3HaMeHAaTeAb 3TOTO MHAEKCAa OTpa’kaeT PeaAbHO MMEBIINE MeCTO
ob1me 3aTpaThl BDEMEHHU Ha BEIITYCK BCEH IIPOAYKIIUH B TEKYIIEM IIe-
puoae (T;). Hucauteab IpepACcTaBAsIET COOOM YCAOBHYIO BEAMUUHY, ITIOKA-
3BIBAIOIIYIO KAKUMHU OBIAM OBl 3aTpaThl BDEMEHU Ha BEHIITYCK 3TOU IIPO-
AVKIIUY, €CAY OBl TPYAOEMKOCTE HE U3MEHUAACH.

IIpumep 7.2. ITo AQHHBIM O IIPOM3BOAUTEABHOCTH TPYAA Ha NPEAIPUSTUN
(TabAa. 7.2) OIIPEAEAUTb UHAEKC IPOU3BOAUTEABHOCTH TPYAQ.

PaccunTaeM CBOAHBIM MHAEKC IIPOM3BOAUTEABHOCTH TPYAQ IO TPYAOEMKO-
ctu 1o popmyae (7.15):

tioq;
Zl it 5156

I, =

= =1,139 uAm 113,9%.
z 1330,6
Ztilqil
i=1



3arpaThl BpeMeHu PacuerHsble rpadsl,

IMpou3sBepeHO, 1IT.

Bup popyk- A 1 U3AeAHe, YeA.-d qeA.-q
1 (i) aHBaph ~ (PeBpaAb  SHBApb  (beBpaAb
toqit tuqa
(to) (ta) (qi0) (qi)

Wspenane 1 1,0 0,9 458 450 450,0 405,0
Vspenane 2 1,2 1,0 311 324 388,8 324,0
Wzpenne 3 0,9 0,8 765 752 676,8 001,6
NToro 1515,6 1330,6

MBI HOAYYHAH, YTO IIPUPOCT IIPOU3BOAUTEABHOCTH TPYAQ B LIEAOM IIO IIPEA-
MIPUATUIO COCTaBUA 13,9 %.

[Tpu pacyeTre CBOGHOro UHgeKCAa NPou3BOoguUMeEAbHOCIMU mpyga
B CMOUMOCIMHOM BblpaskeHuu (no Bblpadomre) HeoOXOANMO KOAUYe-
CTBO IIPOAYKIINH, HpOI/ISBeAeHHOfl 3a Ka}KABIfI ImepuoAp, B3BECHUTD 110 Ka-
KUM-AN00 OeHaM, IIPUHATEIM 3d COIIOCTaBUMEIE. B kauecTBe comocTaBu-
MBIX MOTYT BBICTYIIATH II€HbI TeKYILIero A 0a3uCHOr0 IIepruoAq, Kako-
ro-An60 APYyToTo IIePUoAA UAU CPeAHMeE IIeHEBL. FIHAEKC B 3TOM BapHUaHTe
pacCcYuTHIBaeTCs o (popmyae

n n
Z(MP;' z%opi
_ i=l =
DT T
i=1 i1

IlepBas yacTh 3TOM (POPMYABI IPEACTABASIET COOOM CPEAHIOIO BEIpa-
OOTKY B OTY€THOM IIePHOAE, BTOPasi 4aCTh — B OA3UCHOM.

I

(7.16)

w

IIpumep 7.3. TpebyeTcsa ONpPeAEAUuTb UHAEKC MPOU3BOAUTEABHOCTH TPYAQ
II0 AQHHBIM (TabA. 7.3) O MPOM3BOACTBE IIPOAYKIIUU M OTIIYCKHBIX II€HaX IIPEA-
IPUATHUS.

BbIunCANM HUHAEKC IIPOU3BOAUTEABHOCTH TPyAQ IO popMyAe (7.16):

n n
2P 200P 515550 911700

T Tl 3302 3289
T; T;

I, =658:64,4 1,022, urwr102,2%.

MBI HOAYYMAM, YTO B TeKylleM Iepuoape 3a | uea.-u BBIpabATHIBAAOCH
65,8 THIC. py0. IPOAYKIINH, & B 6a3ucHOM — 04,4 ThIC. pyO. [ToaToMy mpupocT
MIPOU3BOAUTEABHOCTH TPYAA COCTABHUA 2,2 %.



PacueTrHbie

Bun CeHTSI0pb OKTs16pb OTnycK-  rpaci, THC. Pyo.
Has I1eHa,
TPOAYKIAY  T1hou3- TpyaoBele ITpoms- TpyaoBbie THIC. PyO.
(i) BEAEHO, 3aTpaThl, BEAEHO, 3aTpaThl, Py qioDi qi1Pi

IT. (G) 9en.-4 (Typ) mT. (qy) den.-a (Ty)

H3zpenne 1 370 1024 390 1032 200 74000 78000
Wzaenne 2 210 965 205 960 210 44100 43050
Wzpenne 3 520 1300 535 1310 180 93600 96300

HNToro X 3289 X 3302 X 211700 217350

YMHOXEeHNE WHAEKCa IIPOU3BOAUTEABHOCTH TPYAA IO BEIPAbOTKe
Ha MHAEKC 3aTpaT pabouyero BpeMeHU AQeT UHGEKC (hu3uiecKoro oobe-
Ma npogyKuuu, B3BEWEeHHbLl No UeHE:

ZQMPi ZQioPi zTn ZQMPi
i=1 .=l =l _ =l

n ' n "n ~ n .
ZTil ZTio ZTiO Zqiopi
i=1 i=1 i=1 i=1

LI =1, uan

(7.17)

B psine caydyaeB BMeCTO MHAEKCOB B arperaTHoil ¢opme ypoOHee
HCIIOAB30BATh CPepAHUE apu@dMeTUdYecKrue U CpepAHHe TapMOHUYECKHe
UHAEKCHL. AI0O0M CBOAHBIN MHAEKC MOKHO ITPEACTABUTH KaK CPEAHIOIO
B3BeIIIEeHHYIO U3 MHAUBUAYAABHBIX MHAEKCOB. OAHAKO IIpU 3TOM (hopMy
CpeAHeM HY>KHO BEIOpATh TAKMM 00pa30M, YTOOBI IOAYYEeHHBIN CPEAHUN
HWHAEKC OBIA TOJKAECTBEHEH NCXOAHOMY arperaTHOMY MHAEKCY.

[TpeaAToAORKUM, MBI pacIIoAaraeM AQHHBIMU O CTOUMOCTH IIPOAQHHOM
IIPOAYKIIUY B TEKyleM IIepruoae (pyq;) ¥ THAUBUAYAABHBIMU HHAEKCA-
MU 1eH (i, = p;/Po), IOAYIEHHBEIMH, CKaXKeM, B Pe3yALTaTe BEIOOPOYHO-
ro HabOAwopeHus. Toraa B 3HaMeHaTeAe CBOAHOIO HWHAEKCa IleH

n
Zpilqil
_ =l

(I, =+
ZPiOCIn
i=1

» ) MO>KHO HCIIOAB30BATh CAEAYIOLTYIO 3aMeHY:



1
Pio = fpn-

ip

Takum 06pa3oM, CBOGHbBLIL UHGEKC UeH OyAeT BBIPDA’KeH KaK CPeA-
HUYU TapMOHUYECKUMN UHAEKC:

ZPMQM
_ =l

R —
Z.—qum

i=1 Lip

I

D

(7.18)

ITpumep 7.4. TTo AQHHBIM TaOA. 7.4 TpeOyeTCs MOAYUUTH CBOAHYIO OLIEHKY
HM3MeHeHus IIeH.

W3meHeHue 1eH PacyeTrHsle rpadbl

Pearmsanusa
B TEKyIIleM [IePHOAE

B TEKyIIleM Iie-

Tosap (i) 110 CPAaBHEHUIO .
pI/IOA((%. TBIC) pyo. C GABHCHEIM, % iy P,il.qn
Piudi (iip'100%7 100%) ip
MopkoBs (1) 23000 +4,0 1,040 22115
Caekna (2) 21000 +2,3 1,023 20528
AyK (3) 29000 -0,8 0,992 29234
HUToro 73000 71877

BoeluncAnM CpepHUM rapMOHUYECKU UHAEKC (7.18):
n
B ;anzq _ 73000

& 71877
Z._pilqil

i=1 lip

1 =1,016, uamn 101,6 %.

p

LleHbl IO AQHHOM TOBApHOW IpyIIe B TEKYIIEM IIE€PHOAE II0 CPABHEHUIO
C 0a3HUCHBIM B CpepHEM BO3POCAHU Ha 1,6 %.

[MTpu pacueTe CBOGHOro uHgekca (pu3uieckoro o6eMa moBapo-

n
ZCInPio
— =1
obopoma (I, = ->———) MOXXHO WCIIOAB30BaThb CpepHeapupMeTrye-

n
ZCI ioPio
i=1
cKyto popmy. ITpu 3TOM B UBCAUTEAE IPOU3BOAUTCS 3aMeHa:

qi1 = 1igGio0-



Toraa MHAEKC TPUMET BUA,

ziiqqiopio
I, = = (7.19)

qu'opio
i=1

IIpumep 7.5. I'To AaHHBEIM TabA. 7.5 0 peaAn3allul TPEX TOBAPOB B HAaTypaAb-
HOM U CTOMMOCTHOM BBIPDA’KEHUH PACCUUTATh UHACKC (DU3UIeCKOT0 00beMa TO-
BapoobopoTa.

W3menenue u- PacyeTrHsle rpadst
3U4YeCKOro oobema

Peaanzarnys
peaAn3aluu B Te-

B 0a3MCHOM ITe-

Tosap (i) KyIlleM IIepruope

DHOAE, THIC. YO 10 CPaBHEHUIO i ligQioPio
(GioPo) c 6a3uCHBIM, %

(ijp- 100 % — 100 %)
Manpapuss (1) 46000 —6,4 0,936 43056
I'perindpyTst (2) 27000 -8,2 0,918 24786
Aneabcussl (3) 51000 +1,3 1,013 51663
UToro 124000 119505

PaccunTtaeM cpepHUM apudMeTHYeCKUN HHAEKC COTAACHO (7.19):

il' i i
, _Zl adi0Pi0 119 505

R 124000
ZQiopio
i=1

= 0,964, nam 96,4 %.

Dusnueckuii 00bEM peasr3allid AQHHBIX TOBAPOB B CPEAHEM CHU3UACS
Ha 3,6 %.

B cpeaneapudgmerudyeckoit popMe TakkKe MOKET PaCCUYUTHIBATHCS
¥ WHAEKC IIPOM3BOAUTEABHOCTH TPYAQ IO TPYAOEMKOCTH, M3BECTHBIN
Kak ungekc C.I. CmpymuAuHa:

n . n T T
ZlitTil Z[;O : _l] Ty
_ =l i=1\Gio_ 9

~ n n
2.Ta 2T
i1 i1

I,

(7.20)



Kaxk npaBuAO, UHAEKCHI UCIIOAB3YIOTCS AASI aHAAN3A AMHAMUKHY COLIU-
AABHO-3KOHOMHUYECKUX SIBACHUM 3a psA IMIOCAEAOBATEABHBIX ITIEPHUOAOB.
HOSTOMY ANST AOCTHMOKEeHUA COIIOCTABUMMOCTHM OHM AOAJKHBI PACCYUYUTHI-
BaThCA 10 eAUHOM cxeMe. Takas cxeMa pacyeTa HHAEKCOB 38 HECKOABKO
BPEMEHHEIX IIEPUOAOB HA3hIBAETCSI CUCMEMOU UHGEKCOB.

Bxopagiue B CUCTEMY UHAEKCHI MOTYT OBITD IIEITHBIMU UAYM Oa3HUCHEI-
Mu. [Ipy mOCTPOEHUM LIEITHBIX UHAEKCOB IT€HBI Ka’KAOTO IIEPHUOAA CPaB-
HUBAIOTCS C IIeHaMM IIPEAIIECTBYIONIEro Iepruopa. B 6a3uCcHBIX HHAEK-
cax LeHbl K&KAOT0 IIepHUoAa CPAaBHUBAIOTCS C IleHaMU 6a3UCHOIoO (Kak
IIPaBUAO, IEPBOT0) IIEPUOAQ.

I/IHAQKCBI TAK>Ke MOT'yT UMeTh IIOCTOsIHHBIE UAW IIepeMeHHbIe Beca.
B mepBoM caydae IIpu IIEpeXOAe OT MHAEKCA K MHAEKCY Beca OCTaroT-
Cd HEeU3MeHHBIMH, BO BTOPOM CAy4Yae — Ka}KABII;I pa3 UCIOAB3YIOTCA
HOBEIe Beca. CoueTaHUsI 3THUX IIOAXOAOB ITO3BOASIIOT IIOAYYUTH YEeThIpe
OCHOBHBIX BApPHAHTA IIOCTPOEHUs I/IHAeKCHOfI CHUCTeMbl B AMHAMUKE.
paCCMOTpI/IM X Ha IIpuMepe CBOAHOI'O MHAEKCaA ITeH, PaCCUUThIBAeMOI'O
3@ M IIePUOAOB.

A. 1]emrHBbIe MHAEKCHI I1eH C TepeMeHHBIMHA BECaMU:

n n n
Zpilqil ZpiZin Zpimqim
i=1 . i=1 . i=1

—n I Ip% =T e Ip,%’H = —n .
ZPiOCIn Zpi,m—lqi,m
i=1

Ip% = ~
Zpilin
i=1 i1

B. LlenHble MHAEKCHI 11€H C ITOCTOSTHHBIMY BeCcaMU:
n n n
Zanl'o ZpquiO Zpiqu'o
_ =1 . _ =1 . i=1

= ; S S Y R s—
n n p /nH n
Zpioqio ZPMQ:‘O ZPm—KIio
i=1 i=1 [

i=1

I,

P/

Ip%

B. BazucHble UHAEKCHL IIeH C IepeMeHHBIMU BECaMU:
n
ZPizq i2
_ i=l .

=L :
Zpioin
i1

n
Zpimqim
— i=1

~ n :
Zpioq im
i=1

n
Zpilqil
_ =l .

T n ! IP%
Zpioqil
i=1

Ip%



I'. BasucHBIE MHAEKCHI IIeH C HOCTOSIHHBIMHA BeCaMMU:
n n n
meqz‘o Zpi2qi0 zpiqu'o
I _ 1=l . i=1 . i=1
P/

= = . ij% :ln—.
zpz‘oqz'o
i=1

IP% T n
ZPioqz‘o Zpioqz‘o
i1 i1

[Tpu mocTpoeHnU MHAEKCOB C IIOCTOSTHHBIMU BecamMu 6onee yaoO6eH
moaxop, Aacreiiepca, T. €. UCIIOAB30BaHNe 6a3UCHBIX BECOB HAYaABHOTO
nepuoaa. Ecam ske poaHHBIE MHAEKCHI IOCTPOEHE! 1o npuHnuy [laarre,
TO HA IIPAKTHUKE OHU MOTYT OBITh PACCYUTAHEI TOABKO II0 3aBEPIIEHUIO
BCEro pacCMaTpUBaeMOro BpeMeHHOro MHTepBaAa (HallpuMep, IIpu pac-
yeTe MHAEKCOB II0 MecCsIlaM — BCETO IoAd), KOTAA Y’Ke M3BeCTHEL Beca
TIOCAEAHEero Ieproaa (Aekadps).

OTMeTuM TaKk)Xe, UTO U3 PAaCCMOTPEHHBIX UHAEKCHBIX CUCTEM OIIpe-
AEAeHHBIE IIPEVMYIIeCcTBa UMeeT BapuaHT b, Tak KaK COCTaBASIIOIIVIE
3Ty CHUCTEMY HWHAEKCHl MYABTHUIIAMUKATUBHBI — HMX IIOCAEAOBATEABHOE
IIepeMHOKeHUE ITI03BOASIET ITIOAYIHUTE OA3UCHBIM MHAEKC B IIEAOM 3@ UC-
CAeAyeMBI BDEMEHHOU UHTEPBAaA.

Bce paccMoTpeHHEBIE BHIIIIE UHAEKCH PACCUNTHIBAAUCEH 10 HECKOAB-
KHM TOBapaM, Pearu3yeMbIM B IIpeAeAdaX OAHOM TePPHUTOPUM, UAU BHU-
AaM IIPOAYKIINH, IIPOU3BOAUMBIM Ha OAHOM IIpeAlpusTuu. PaccMoTpum
Telepb CAy4Yal, KOTAQ OAUH TOBAp PEAAM3yeTCs B HECKOABKHUX MeCcTax
AU BUA IPOAYKIIMU IPOU3BOAUTCS Ha PIAE NPEANIPUSATHN.

Ecau peaamsyeTcss TOABKO OAMH BUA IIPOAYKIIUH, BIIOAHE IIPABO-
MEPHO PaCCUUTATh €T0 CPEAHIOIO IIeHY B Ka)KAOM BPEMEHHOM IIepUOAE.
Hngexc uen nepeMeHHOro cocmapa IPeACTaBASIET COO0M OTHOIIEHNE
IIOAYYE€HHBIX CPEAHUX 3HaYeHUN:

n n
ZPHCIM proqio
In.c _ i=1 1=l
P~ n : n :
ZCIM ZCI i0
i=1 i=1
AQHHBIN UHAEKC XapakKTepusyeT He TOABKO U3MeHeHHe UHAUBUAY-

AABHBIX IIeH B MeCTaxX IIPOAA’KH, HO U U3MEHEeHHe CTPYKTYPBl PeaAu-
3alUM [0 IPEANPUATUIM PO3HUYHOU M ONTOBOM TOPIOBAM, PBIHKAM,

(7.21)



rOpoAaM U peruoHam. AAsI OIIeHKU BO3AENUCTBUSA BTOPOTro (paKTopa pac-
CUMTEIBAETCS UHGEKC CMPYKMYPHbLX CYBUTOB:

n n
ZPfOCIn proqz'o
Jem = =l = . (7.22)
n n
Zq i Zq i0
i=1 i=1
ITocrepHUM B AQHHOM CUCTEME SIBASIETCSI pPACCMOTPEHHBIN BHINIIE UH-

geKC ueH (puUKCupoOBAHHOIr0 COCMABA, KOTOPHIN He YUUTHIBAET U3Me-
HeHNne CTPYKTYPHhIL:

ZPHCIM
Ig).c — i;l .
zpioqu
i=1

Meskpay AQHHBIMM MHAEKCAMH CYIIECTBYET CAEAYIOIIasi B3auMo-
CBSI3b:

(7.23)

[$erem = e,

ITpumep 7.6. ITo poaHHBIM TaOA. 7.6 IPOBECTU aHAAN3 [I€H peaAn3alluy TOBa-
pa B AByX PeTHOHax.
BBIumCcAMM UHAEKC IIeH IepeMEeHHOr0 COCTaBa COTAACHO (7.21):

e 405000 _ 460 000

¢ =———1———=1500:1533 = 0,978, uru 97,8 %.
27000 30000

W3 TabA. 7.6 BUAHO, UTO IleHA B Ka’KAOM PErroHe B HMIOAe II0 CPABHEHUIO
C UIOHEM BO3pOCAA. B I1eAoM Ke CpepHsd IleHa CHU3UAACh Ha 2,2% (97,8 % —
100 %). Takoe HeCOOTBETCTBHE OOBICHAECTCA BAUSTHUEM U3MEHEHHUS CTPYKTYPhL
peaAn3aIy TOBapoOB 10 peruoHaM: B HIOHE 110 60Aee BEICOKOH IIeHe ITPOAABAAU
TOBapa BABOE OOABIIIE, B MIOAE CUTYAIlUs IPHUHIIMINAABHO N3MEHHUAACH (B AQH-

Uionb Uioab PacueTtHbie rpadsl, TEIC. PyO.
PeFIfIOH IleHa, TPOAAHO, IIeHa, TIPOAAHO,
() THIC. PYO. IIT. TBIC. PYO. IIT. PioGio P9 PioGix
(Pio) (o) (pa) (qu)
12 10000 13 8000 120000 234000 216000
2 17 20000 19 9000 340000 171000 153000
HUToro — 30000 — 27000 460000 405000 369000

* LIudpbl yCAOBHBIE.



HOM YCAOBHOM IIPHMeEpPEe AAST HAaTASIAHOCTH YHICAA ITOAOOPAHBI TAKUM 00pa3oM,
4TOOBI 3TO Pa3AMYHE B CTPYKTYpPe MPOAAK OBIAO OUeBUAHEBIM). PaccunTaeM nH-
AEKC CTPYKTYPHBIX CABUTOB COTAACHO (7.22):

369000 460 000
27000 ~ 30000

TP =0,891, uau 89,1%.

ITepBas yacTh 3TOTO BBEIPA’KEHUS MMO3BOASET OTBETUTH Ha BOIPOC, KAKOU
ObIra OBI CPEAHSIS IIeHa B UIOAE, eCAU OBL I[eHBI B KaJKAOM PEeTrroHe COXpaHU-
AMCBH Ha IPEe’XKHEM HIOHBCKOM ypPOBHe. BTopas yacTe oTpakaeT (paKTUUECKYyIO
CPEeAHIOIO IIeHy HIOHS. B 1jeAoM IO NMOAyYeHHOMY 3HQUEeHWIO MHAEKCA MBI
MOJKEM CAEAATH BEIBOA, UTO 3@ CUET CTPYKTYPHBIX CABUIOB II€HBEI CHU3UAUCH
Ha 10,9 %.

PaccunTaHHBIY WHAEKC LleH (PUKCUPOBAHHOTrO cocTaBa paBeH 1,098 uau
109,8 %. OTCcropa CAEAYeT BBHIBOA: €CAM OBl CTPYKTypa peaAusallud ToBapa
A 110 peruoHaM He U3MeHHAACh, CPEAHSS IleHa BO3pocAaa Owl Ha 9,8 %. OpHako
BAMSIHHE Ha CPEAHIOIO IIeHY IIepBoro (hakTopa 0Ka3aA0Ch CUALHEE, UTO OTPa-
JKaeTCs B CAEAYIOLIel B3aUMOCBS3HU:

1,098 - 0,891 = 0,978.

AHaAOTHYHO CTPOSATCI WMHAEKCHI CTPYKTYPHBIX CABHIOB, II€DEMEHHOTO
1 PUKCUPOBAHHOTO COCTABa AN aHAAU3a U3MEHEHHUs Ce0eCTOUMOCTH, YPOsKau-
HOCTH U APYTHX IIOKa3aTeAen.

TeppuropuarbHBIE UHAEKCEL CAY’KAQT AAST CPABHEHUS ITOKa3aTeAer
B IIPOCTPAHCTBE, T.€. II0 IPEAIIPUSITUSIM, OKpyraM, ropoaaM, paoHaM
u 1up. IlocTpoeHUe TEePPUTOPHAABHBIX (IIPOCTPAHCTBEHHBIX) HHAEK-
COB TpebOyeT pellleHUs PsIAQ METOAOAOTUYECKUX BOIIPOCOB, CBSI3aHHBIX
C BBIOOpPOM 0a3bl CPAaBHEHUS U BECOB, HAH YPOBHS, Ha KOTOPOM (PUKCH-
pYIOTCS Beca.

[Tpu ABYCTOPOHHUX CpPaBHEHUSIX Ka’KAQsl TEPPUTOPUST MOKET OBITH
U CPAaBHUBAEMOMU (UUCAUTEAb MHAEKCA), 1 6a30¥ CpaBHEHUS (3HaMEeHATEAD).
Beca kak mepBo¥, Tak ¥ BTOPON TEPPUTOPUH, B IPUHIIUIIE, TAK)KE UMEIOT
paBHBIE OCHOBAHUS MCIIOAB30BAThCS IIPU pacdyeTe mHAeKca. OAHAKO 3TO
MO>KeT IIPUBECTH K Pa3ANYHBIM UAU AQJKe IIPOTMBOPEYUBLIM PE3yABTaTaM.

W36exaTh mopA0OHOM HEOTIPEAEAEHHOCTH MOKHO HECKOABKMUMU CITO-
cobamu. OAMH M3 HUX 3aKAIOYAETCS B TOM, YTO B KQUeCTBe BECOB IIPUHU-
MaIOTCsI OO'bEMBI IIPOAQHHBIX TOBAPOB i-T0 BUAQA (I =1, 2, ..., n) 10 AByM
peruoHam, BMeCTe B3SITBIM:

Qi =qiu gt



TeppumopuaabHblil UHGEKC UEH B 3TOM CAydae PACCUUTHIBAETCS
IO cAeayrolel hopmyae:

n
ZPisz‘
Ipb/a = 1;1

. (7.24)
zpiaQi
i-1

ITpumep 7.7. [1o paHHBIM TaOA. 7.7 O IleHe U 00beMe peaAn3alii TOBapOB
II0 ABYM PErMOHaM PAaCcCYUTATh TEPPUTOPUANBHBIN HHAEKC LIeH.

Permon A Pernon b PacyeTtHsle rpadst
TOE_‘ap Llena, Peann- Llena, Peaan- Peaansa- 0 0
L R— py6. 3amus, I THIC. py6. 3arus, Ii 7S, 11 %" 6“ I;)”’ 61.'
(Pia) (Gia) (D) (qin) (Qi=qia+ qiv) o o
1 11,0 30 12,0 35 65 715,0 780,0
2 8,5 45 9,0 50 95 807,5 855,0
3 17,0 15 16,0 90 105 17850 1680,0

NToro 33075 33150

PaccunTaeM TeppUTOPUAABHEBIN MHAEKC II€H COTAACHO (7.24):

=1,002, uau 100,2 %.

Ji —i=
pb/a 33075

n
»Q;
;p 33150
n
Zpiaoi
i1
Llensl B peruose b Ha 0,2 % NpeBHIIIAOT eHBl B perioHe A. OTOMY BEIBOAY
He [IPOTHUBOPEUYUT U 0OPATHBIN HHAEKC!

' 330%5

n
2.Pi@

Ipa/b = ';1 3315 0_ 0,998, nam 99,8 %.
ZPibQ '
i=1

i

B dopmyare A@aHHOTO TEPPUTOPHUAABHOT'O MHAEKCA BMECTO CyMMap-
HBEIX MHOTAQ HCIIOAB3YIOTCSI CTAHAAPTU30BAaHHEIE Beca (CTAHAAPTHU30-
BaHHAs CTPYKTypa). B KauecTBe TaKUX BECOB MOJKET BBHICTYIIATH CTPYK-
Typa IPOAAKYU AQHHBIX BUAOB IIPOAYKIINU 110 OOAee KPYITHOMY TeppU-



TOPHAABHOMY OOpa30BaHUIO, HAIIPUMep pecnybamke. B aTom cayuae
WHAEKC UMEEeT BUA;

n
zpia Qipecn

_ i=1

- 1

n
Zpib Qipecn
i=1

I

p

(7.25)

TA€ Q) pecn — OOBEM IIPOAAIK i-TO TOBAPA.

Bropoii cnoco6 pacueTa TeppUTOPHAABHBIX MHAEKCOB YUUTHIBAET
COOTHOIIIeHNe BeCOB Ha KaKAOM M3 CpaBHUBaeMBIX TeppuTopuil. Ilpu
3TOM criocobe ITepBBIT IIar 3aKAI0YAeTCs B pacyeTe CpeAHeH ITeHbl KaK-
AOTO TOBapa I10 AByM TEPPUTOPUSIM, BMECTe B3SITHIM!

T+ DO
— Piaia Pin9iv . (726)
Qia t 9
ITocae aToOTO HeImoCpeACTBEHHO PAaCCUYUThIBAETCA TeppHTOpHaABHbeI
HNHAEKC:

Di

zpibqib Zpiaq[a
I _ =l .=l

pb/a n ‘'n :
Zﬁiq ib Zﬁiq ia
i=1 i=1

(7.27)

ITpumep 7.8. [To pAaHHBEIM puMepa 7.7 ONIPEASAUTb TEPPUTOPUAABHBIN WH-
A€EKC BTOPBIM crtocoboM. ITo popmyae (7.26) moryumm:

_11,0-30+12,0-35

_  85:45+9,0-50
%1 =

=11,54; o _8,76;
65 P> 95
_ 17,0-15+16,0-90

=16,14.
Ps 150

C y4eTOM pacCYUTAHHBIX CPEAHUX IIeH BBIYMCAUM HHAEKC COTAACHO (7.27):
12,0-35+9,0-50+16,0-90 =~ 11,0-30+8,5-45+170-15
11,54-35+8,76-50+16,14-90 " 11,54-30+8,76-45+16,14-15
=1,022, uau 102,2%.

pb/a =

A@HHEIA IIOAXOA, K pacyeTy TeppUTOPHAABHOTO WHAEKCa obecreyn-
BaeT U3BECTHYIO B3aUMOCBSI3b:

=1Ipq.

HNupexrc pusmyeckoro oobeMa pearu3arui Ipyu 3TOM CTPOUTCS CAe-
AYIOLIUM 0Opa3oM:



Zqibﬁi

_ i=l
Lpsa = S—.

Zq iaPi
i=1

AHAAOTUYHO CTPOSITCS MHAEKCHI AN CPaBHEHUS IleH TeppPUTOPUU
A c nenamu Teppuropuu b.

1. MHﬂeKCbI No3BOJIAKDT COM3MEPUTb COoLManbHO-3KOHOMWYECKN e ABNEHNA:
a) B NPOCTPaHCTBE;
6) BO BpeMeHu;
B) B MPOCTPaHCTBE 1 BO BPEMEHW.

2. MoxHo nv yTBepXaaTth, YTO MHAVBMAYANEHbIE UHAEKCH! N0 METOA0NOrn
NCYNCNEHNSA aeKBaTHbI TEMMNam pPocTa:
a) MOXHO;
6) Henb3A?

3. CBomHbIE MHAEKCHI MO3BONSHOT MNONY4YUTL 0606LLAIOLLYYIO OLEHKY N3MEHEHVS:
a) Mo ToBapHoOW rpynne;
6) ogHoro ToBapa 3a HECKOJ1bKO MEPMOoMoB.

4. fBnsieTcs N1 cpepHUin apuddMETNYECKUIA VHEGEKC Pa3HOBMOHOCTLIO arpe-
raTHoM hopMbl MHAEKCOB:
a) asnaeTcs;
6) He aBnsaeTcA?

5. MoxeT 1 B 0TAENbHbIX Cy4anx CPeaHnin rapMOHUYECKMI MHOEKC paccym-
TbIBATbCA MO CPeAHen rapMoHUYecKor HeB3BELLEHHOM:
a) MOXET;
6) He MoxeT?

6. MoxeTt nn CpeﬂHVIVI FapMOHVIHeCKI/IVI nHOoeKkc ObITb MEHbLLE MUH/MAaNbHOro
M3 oCcpegHaeMbIX nHAnBUAyanbHbIX I/IH,DeKCOB?
a) oa;
6) HeT?

7. CeonctBoM MYJBTUNMNNKATUBHOCTU o6nagatoT NHOEKChI:
a) uenHble c nepemMeHHbIMn BeCamMu;
6) LenHble C NOCTOSIHHLIMY BECAMU;
B) 6a3mMCHbIE C nepemMeHHbIM BeCamu.

8. fABnsAOTCS N LENHbIE MHAEKCHI C NePeMeHHbIMU BECaMK1 MHAekcamm [aa-
Le:
a) ABNaTCY;
6) He aBnaTca?



9. lHpeKchl NepeMEHHOr0 COCTaBa PacCyMThLIBAKOTCS:
a) No ToBapHoOW rpynne;
6) no ogHomy ToBapy.

10. MoXeT N1 MHOEKC NepeMeHHOro CocTaBa MpPeBbIlaTh UHOEKC IMKCUPO-
BaHHOMO COCTaBa:
a) MOXeT;
6) He moxeT?

11. Mo vmetoWwmMca B Tabnmue gaHHbIM 0 LigHE Ha ToBap OnpedenuTe Hedo-
cTaloLmMe 3HaYeHNA NoKasaTenen:

VHavBuayansHble MHOEKChI LieH

Mecsauy, LleHa, py6.
LienHble 6a3ncHble
HAHBapb ? ? 100,0
®eBpanb 250 102,0 ?
MapTt ? ? 104,5

12. VimetoTcs cnefytolme AaHHbIE 0 peanv3aly MACHLIX MPOAYKTOB Ha ropog-

CKOM pPbIHKE!
CeHTa6pb OkTs6pb
MpopykT
Llena 3a 1 kr, py6. MpopaHo, T Llena 3a 1 kr, pyb. MpopaHo, T
A 70 6,3 73 4,1
b 62 1.8 64 1,2
B 85 4,5 86 3.3

PaccunTante cBogHbie uHgekch! ueH, hnanyeckoro obbema peanvsauum
1 ToBapoobopoTa.

13. OnpegennTe, Kak U3MeHUNcs unsanyeckuin o6bem peanusauum noTpedu-
TENLCKMX TOBApPOB MPEArnpuUATASMN PO3HUYHOM TOProBnM ropoda B TeKy-
LLieM Mepuvoge Mo CPaBHEHWIO C MPedLIEeCTBYIOLLMM, ECM TOBApooBopoT
Bo3poc Ha 12,3 %, a ueHbl noBeicunmck Ha 3,7 %.

14. VImetoTcs cnefytolme JaHHbIe 0 peanv3auuy MONoYHbIX MPOAYKTOB nped-
NPUATUSIMW PO3HUYHOW TOProBIN:

TosapooGopoT, MH py6. 13meHeHve LieHbl B aekabpe

MpopykT — fexatps M0 CpaBHEHWIO C HOAGPEM, %
Monoko 9,7 6.3 +2,1
CmeTaHa 4.5 4,0 +3,5

Teopor 12,9 11,5 +4,2



PaccunTanTte cBogHble MHOEKCHI LieH, ToBapoobopoTa 1 huanyeckoro o06b-
ema peanuaaumu.

15. VimetoTcs cneaytoLLme AaHHbIE O peann3aummn kapTodensi Ha pbiHKax ropo-
pa:

Vionb ABryct
PbiHoK
Llena 3a kr, py6. MpogaHo, 1 Llena 3a kr, py6. MpopaHo, 1
1 13 24,5 9 21,9
2 16 18,7 12 37,8
3 10 32,0 10 334

PaccuunTanTe: a) nHaeKc LeH NepeMeHHoro coctasa; 6) nHaeke teH keu-
pOBaHHOI0 COCTaBa; B) MHAEKC CTPYKTYPHbIX COABUIOB.



CoBpeMeHHBbIe METOABI CTAaTUCTUYECKOTO aHaAM3a, IpUMeHseMble
B CaMBIX Pa3HOOOPA3HBIX COITMAABHO-3KOHOMUYECKUX UCCAEAOBAHUSX,
a Tak>Ke AASI IPUHSATHS YIIPABA€HUECKUX PellleHUH, OIINPAIOTCs Ha Teo-
PHUIO BEPOSITHOCTEH.

OAHHM U3 OCHOBHBIX IIOHSITUM TEOPUU BEPOSITHOCTEH SIBASIETCSI CAY-
JaliHoe coOniTue. CAyuaiiHbiM COObLMUEM HA3BIBAETCS COOBITHE, KOTO-
poe AOAKHO ANOO IIPOU30UTH, AMOO He IPOU3OUTH IIPU BHIIIOAHEHUU
HEKOTOPOI'0 KOMIIAEKCA YCAOBUM. B AoaabHelIIIeM BMECTO «BHIIIOAHEHHE
HEKOTOPOI'0 KOMIIAEKCA YCAOBHUM» U «CAy4YarHOe COObITUEe» BYAEM YIIO-
TPeOASITH BHIPAKEHUST «IIPOU3BEAEHO HUCIIBITAHUE», KCOOBITUE» U «pe-
3yABTAQT UCIIBITAHUS Y.

YKa’keM HEeKOTOpbIE COOTHOIIEHUS, KOTOPHIE MOIYT CYIIeCTBOBATh
MESKAY COOBITUSIMU.

1. IIpousBegenuem coobimuii A 1 B Ha3bIBaeTCs Takoe coObITHe AB,
KOTOPOE€ 3aKAI04AeTCsI B COBMECTHOM HACTYIIA€HUH 3TUX COOBITHH.

2. Cymmoli cob6pimuii A v B Ha3bIBaeTcs Takoe coorrTue A + B, KoTo-
poe 3aKAIOYAEeTCs B HACTYIIACHUH, II0 KpalHel Mepe, OAHOTO U3 3THUX
COOBITHI.

3. CobriTre U Ha3BIBAETCS gOCMOBEPHBIM, €CAU OHO 00SI3aTEeABHO
AOAKHO IIPOU3ONTHU IIPU KaXKAOM ucnbiTaHnuu. CoOniTue V Ha3bIBaeTCs
HEBO3MO>KHbIM, €CAVL OHO He MOJKeT ITPOU30NTHU HU IIPHU KaKOM UCIIHI-
TaHUM.

4. CobbiTHe A Ha3bIBAETCS NPOMUBONOAOKHBIM COOBITHIO A
(1 HA0BOPOT), €CAU AAST HUX OAHOBPEMEHHO BHIIIOAHSIOTCS PAaBEHCTBA
A+A=U; AA=V.

5. CobriTust A U B HA3BIBAIOTCSI HECOBMECMUMbBIMU, €CAU UX CO-
BMECTHO€ HaCTyIIA€HHEe HeOCYI[eCTBUMO, T.e. eCAu AB=V.

6. CobriTusa Ay, Ay, ... A, 00PA3YIOT IOAHYIO I'PYIITy IIOIIapPHO HEeCo-
BMECTUMBEIX COOBITUH, €CAU COObITUA A; U A TIDU [ # j HECOBMECTUMBI



U XOTSI OBI OAHO U3 COOBITUM A, A,, ... A, HEIIPEMEHHO AOAKHO ITPOU30U-
TH. VIHBIMM CAOBaMH, IIOAHAS TPYIIIIA IIOIIAPHO HECOBMECTUMEIX COOBI-
TN Ay, Ay, ... A, YAOBAETBOPSIET ABYM YCAOBUSIM:!

Aj+ Ay +..4+ A, = U (noaHas rpymnmna);

AA;=V, i#](nonapHasi HECOBMECTUMOCTB).

CrereHb BO3MOKHOCTH MTOSIBAEHUSI COOBITUSI OIPEAEASIET €TO Bepo-
SITHOCTB. B 3aBMCHMOCTH OT METOAA BLIUMCACHUS U3BECTHBI KAACCHUYe-
CKO€ U CTaTUCTUYECKOE OIIPeAeAeHNE BEPOSITHOCTU, KOTOPhIE OTpaXka-
IOT ABA PA3HBIX IIOAXOAA K 3TOMY HOHATHIO. OCHOBHOE Pa3Andne MeXKAY
HUMMU CBSI3@HO C MOMEHTOM BBIYUCAEHUs BeposiTHOCTU. Kaaccuueckuil
Nnogxog TPEAlONAraeT ITPEeABAPUTEABHOE BBIYMCAEHHE BEPOSITHOCTH,
T.e. AO HACTYIIAeHUSI KaKux-Anbo coOvlTui. Ilpu cmamucmuueckom
nogxoge BepOSITHOCTU BBIYMCASIIOT IIOCA€ HACTYIAEHUSI NCXOAOB MHO-
KeCTBAa UCIBITAHUH.

CoraacHO KAQCCHUYECKOMY OIIPEAEAEHUIO, II0A BEPOSTHOCTBIO CO-
OBITUS A TOHUMAIOT OTHOIIEHUS YUCAA OAATONMPUSTHBIX UCXOAOB M
K obumeMy 4ucAy N paBHOBO3MOJKHBEIX SA€MEHTApHBIX HMCXOAOB, T.e.

P(A) = %

Hamrpumep, BepOSATHOCTD ITOSTBACHUS TUPPHI S ITpU TOAOpPaChIBaHUHU
UTrparbHOM KoCcTH paBHa 1/6. [TocKOABKY UTPaAbHAst KOCTh 3TO KyO, HMe-
IOITUY IIeCTh OMUPPOBAHHBIX rpaHel 1, 2, 3, 4, 5, 6, To N = 6, mpuueM
TOABKO OAHA I'PaHb COAEPKUT ITUdpy 5, mostomy M = 1.

AAST HEBO3MOKHOTO COOBITUS A YHCAO OAATOMPUSATHBIX HCXOAOB
paBHO HyAO (M = 0), a OTCIOA@ PaBHA HYAIO B BeposTHOCTB P(A) = 0. Ha-
IIpUMep, K YMCAY HEBO3MOJKHEBIX OTHOCHUTCS U COOBITHE, 3aKAIOYatolIee-
CS B IOSBACHUM IUQPPHL CEMBb IIPU MOAOPACEIBAHUU UTPAABHON KOCTHU
(P(7) =0).

AAsT AOCTOBEPHOT'O COOBITHS A YHCAO OAQTOIPUSITHBIX HCXOAOB PaB-
HO 001IeMy YHCAY BO3MOSKHBIX dA€MEeHTapHBIX UCX0A0B (M = N) u Bepo-
SATHOCTBb PaBHa epuHUIEe P(A) = 1.

Hanpumep, AOCTOBEPHBIM SBASIETCSI COOBITHE, 3aKAIOYAolIeecs
B TOM, UYTO YHCAO OYKOB IIpU NOAOPACBIBAHHM UTPAABHOM KOCTH Oy-
AeT meHee 7. O4eBUAHO, UTO AAST OTOTO COOBITHUSI M = 6, @ BEPOSITHOCTh
P<7)=1.

Takum 0OpazoM, BepOSATHOCTH COOBITUS A MEHSETCS B IIpepeAax
or0p0 1, T.e. 0< P(A) < 1, mpruueM AN CAYYAHHOTO COOBITUSI A BEPOSIT-
HOCTBb HaxoauTcs B uHTepBase 0 < P(A) < 1.

Khaccrueckoe omnpepeneHMe BEPOSITHOCTH HMeeT TOT HeAOCTATOK,
YTO B IPAKTUYECKUX 3aAa4aX AAAEKO He BCETAQ YAQETCS BHIAGAUTH PaB-
HOBO3MO>XHOCTb 3AeMeHTapHEIX coOblTuil. Hanpumep, npu 6pocanuu



UTPAABHOM KOCTH KAACCHUUYECKOE OIIPEAEACHNE BePOSITHOCTH IIPUMEHHU-
MO, €CAHM TOABKO IIPUHSITD, YTO BEPOSITHOCTH ITIOSIBACHUSI OAHOM U3 1P
1, 2, ..., 6 paBHEL [Ipu 3TOM IpeaArIoAaraeTcs, YTo KOCTb UMeeT hopMy
Kyba U cAeAdaHa U3 OAHOPOAHOTO MaTeprasa. B aToMm caydae I[eHTp Ts-
>KeCTH UTPAABHOM KOCTU COBITAAAET C ee IeHTPOM. ECAM ITeHTP TSI)KeCTH
CMelIlleH OTHOCUTEABHO IIeHTPa Ky0a, TO BEPOSITHOCTH OTAEABHBIX MC-
x0p0B (udp 1, 2, 3, 4, 5 nau 6) MO’KHO OIIPEAEAUTD, UCIIOAB3YSI TOABKO
CTaTUCTUYECKOE OIIPEACACHNE BEPOSITHOCTH.

CmamucmuiecKu BepOsSiMHOCMb OIPEASASIETCS KaK OTHOIIEHHEe

m
—, HOAy4YEeHHO€e IIpY HEeOTPAHWYEHHOM YBEANYEeHUHN YNCAA Ha6AIOAe-
n

HUM n. BeArnuynHa m Ha3bIBaeTCST YaCTOTOM MOSIBAEHUST COOBITHS A.

YToOBI TOKa3aTh, HACKOABKO COTAACYIOTCSI BEPOSITHOCTU COOBITHH,
IIOAYYE€HHBIE Ha OCHOBAHUM KAACCUYECKOTO M CTATHUCTUYECKOTO OIIpe-
AEAEHUSI BEPOSITHOCTH, PACCMOTPHUM CAEAYIOUTUHN IIPUMED.

[TycTb UCHIBITaHME COCTOUT B IIOAOPACBIBAHUM MOHETEI, @ COOBITHEM
SIBASIETCS ITOSIBAEHUE Tepba.

B Taba. 8.1 mpuBeAeHBI pe3yAbTAThl TPEX CePUM UCILITAaHUM, IPOBe-
AEHHBIX n3BecTHBEIMU cTaTucTukamu JK.-A. A, Btodpdonom u K. I[Tupco-
HOM.

Kaxk BuaHO 13 TabA. 8.1, OTHOCUTEABHEIE YaCTOTEI m HEe3HAYUTeABHO

n
OTAMYAIOTCS OT BeposiTHOCTU P(A) = 0,5, BBIYUUCAEHHON Ha OCHOBAHUU
KAAQCCUYECKOTO OIIPEeAeAeHUsT BepOosATHOCTU. [Ipu aToM uyeM OOAbIIe
YNCAO HAaOAIOASHUM, TEM MEHbIIIe PaCXOKASHUE.

B mpakTrueckoy AeITeABHOCTH HaM YaCTO IIPUXOAUTCS UMETH AEAO
He TOABKO CO CAYYAMHBIMU COOBITUSMHU, HO U CO CAyYaWHBIMU BeAUYHNHA-
Mu. CAyuaiiHOU Ha3bIBAIOT BeANUYNHY X, KOTOpas B Pe3yAbTaTe UCIIBITA-
HUSI IPUHUMAET OAHO M3 BO3MOJKHBIX 3HAUEHUH, 3apaHee Hen3BeCTHOe
Y 3@BUCSIIEE OT MHOTHX IIPUYUH, Y4€CTb KOTOPEIE MBI HE B COCTOSTHUU.

B 3aBuCcuMOCTU OT XapaKTepa 00AaCTH BO3MOKHBIX 3HAUEHUU BEIAE-
ASIIOT ABa BUAQ CAYYAMHBEIX BEAMYMH: AUCKPETHBIE U HeIIpEPHIBHEIE.

HanpuMmep, 4mCAO OYKOB, BHIIIABUINX IPU OpOCAHUN UTPAABHOM KO-
CTH, €CTb AVICKPETHAasl CAy4YalHasi BeAMYrMHa X C IIeCTbI0 BO3MOJKHEI-

Yncao HaOAIOASHUH (1) Yacrota (m) OTHOCHTEeAbHAS YacToTa [E]
n
4040 2048 0,5080
12000 6019 0,5016

21000 12012 0,5005



X, Xy e X,

Di D1 P2 Pn

mu 3HaveHusmu: 1, 2, 3, 4, 5, 6. [IpruemM 0AHO BO3MOKHOE OTANYAETCS
OT APYI'OTO HAa BEeAWYVHY, HE MEHBIIYIO eANHUITHI.

VHTepBan BpeMeHH MEeKAY ABYMsI IIOCAEAOBATEABHBIMU ITOSIBACHUS-
Mu aBTOOyCa Ha AQHHOM OCTAHOBKE €CTh [IPUMeP HeIIPePBIBHOM CAydal-
HOM BEAWYVHHEI X, TaK KaK OAMH WHTEPBaA BDEMEHU MOJKEeT OTAMYATHCS
OT APYT'OTO Ha AFOOYIO MaAyIO BEAMYVHY.

ChayualiHasg BeAMdnHa X 3aAQ€TCsl 3AKOHOM pacnpegeAeHust BepPo-
AMmHocmell, KOTOPBII OIIPEAEASIET COOTHOLIEHUE MeXAY BO3MOKHBIMU
3HQUEHUSIMHU CAYYAMHOM BEAWYHWHBI U COOTBETCTBYIOUIUMU BEPOSTHO-
CTSIMH.

Ecanm 0003HAUUTH BO3MOJKHBIE 3HAQUEHUSI AUCKPDETHOM CAyYanHOM
BEAVUYMHEL X yepes Xy, Xy, ..., X, auepes p; = P (X = x;) BepoATHOCTE ITOSIB-
A€HUs 3HAUEHUS X; TO CAyYalHasi BEAMYMHA IIOAHOCTBIO OIIPEAECASIETCS
3aKOHOM pacHpeAeAeHUsI, 3aAaHHBIM TabA. 8.2.

[MockoABKy B TabA. 8.2 pacCMOTpPeHEBI BCe BO3MOKHBIE 3HAUEHHUS CAyJai-
HOM BEAMYMHEL X, TO BEPOSITHOCTH P; OOAGAQIOT CAEAYIOIINM CBOMCTBOM:

pi+Dy+.+ Py =20 =1. (8.1)
i1

Hanpumep, ecan X — 4MCAO OYKOB, TOSIBASIFOIIIUXCSI ITPU OPOCAHUM
UTPAABHOM KOCTH, TO 3aKOH PACIIPEAEAEHUS] BEPOSITHOCTEN 3TOU CAY-
YaHOU BEAWYMHBI MOJKHO IIPEACTaBUTEL B BUAE TabA. 8.3.

W3 taba. 8.3 caepyert, 4To

3aKOH pacIpepeAeHMss BePOSATHOCTEN CAyYaliHOM BeAMYMHBI X MO-
>KeT OBITh 3aAaH PYHKIINEN pacnipepereHus F(x) U IAOTHOCTBIO pacipe-
AenreHUs f(X) — AASI HEIIPEPEBIBHEIX CAyYaWHEIX BeAWduH. PyHkuuetl

Di

|-
o=
o -
|-
|-
|-



pacnpegeaenus F(x) CAydalHOM BeAMYUHBI X HA3BIBAE€TCS BEPOSITHOCTD
TOTO, YTO BeAWYHrHa X IIpUMET 3HaueHue, MeHblIIee YeM X:

F(x) = P(X < x). (8.2)

AAs AUCKPETHOM CAy4YalHOM BeAWYMHBI F(X) BBIUMCASETCS IO dop-
MyAe
F(x)= . pi (8.3)
X;<X
rAe CYMMUPOBaHHE BEAETCS 110 BCEM 3HAUEHUSIM I, AAST KOTOPHIX X; < X.

Hanpumep, u3 Taba. 8.3 caepyeT, UTO BEPOSTHOCTH TOTO, UTO IIPU
OpocaHMU UTPAABHOM KOCTH BHIIIAAQET YMCAO OYKOB, MEHbIlee X = 4,

paBHa % T.e. F(4) = p; + py + p3 = 3/6.

I'padhuk DyHKIIUYM pacIpepeAeHNs AN HEeIIPePBIBHOM CAyYaliHOM Be-
AMYUHEI X TPEACTaBAEH Ha puc. 8.1.
W3 puc. 8.1 BupHO, uTo F(X) HeyOBbIBaronast PyHKIUs, MEeHSIIOMAsICs
B Ipeperax oT 0 po 1. 1o Mmepe Bozpacranusa X pyHKIUS F(X) CTpeMUTCS
K epuHHUIE (IpU X — © F(x) — 1), a mo Mepe yMeHbIIeHNs X QyHKIUA
F(x) npubamxaetcs K 0 (mpu x — —o F(x) — 0). [Tpu aTOM BeposATHOCTH
IIOTIIAAQHMS CAYYANHON BEAMYHUHEI B MHTEPBAA OT X; AO X, OTIPEACASIETCS
dopMyrour
P(x; < X < x9) = F(x5) — F(xy). (8.4)

B cnpaBepAnBOCTH AQHHOM (POPMYABI MOKHO AETKO YOEAUTHCS.
I'To onmpeperennio pyHKIMU pacupeaeseHus F(x) = P(X < x), aus (8.4) cae-
AyeT, uTo P(x; < X < x,) = P(X < x,) — P(X < x;), 4TO coraacyeTtcs ¢ puc. 8.1.

3aKOH pacIpeAeAeHUs HelIPepPBIBHOM CAyYalHOM BeAMYUHBI X MO-
XeT OBITh 3apaH (PYyHKUUell nAomHocmu f(x), KOTopas OIPEAEAIeTCsS
Kak IIepBas IPOU3BOAHAS PYHKIIUU pacipepereHUs F(x):

P(x < X < x+ Ax)

f(x) = F'(x) = lim > (8.5)
F(x)
1
F(x))
Flx) =1
0 11:1 Xy X

Puc. 8.1. Mpadhmk thyHkLmMK pacnpeneneHns HenpepbiBHOM BENNYMHBI X



fx)

0 X

Puc. 8.2. padhnk thyHKUMM NNOTHOCTY pacnpedeneHns

Ipaduk QyHKIINY IAOTHOCTU PACIIPEASACHUS IIPEACTaBAEH Ha puc. 8.2.
/3 mpuBEAEHHOTO OIPEAEAEHUS BBITEKAIOT CAEAYIOIINEe CBOMCTBA
(PYHKIIMY INOTHOCTH PacIIpeAeeHus. Bo-iepBEIX, IAOTHOCTE €CTh HEOT-
puiateapHast @yHKIuU, T.e. f(x) > 0. Bo-BTOPEIX, BEPOSITHOCTE IIOIIaAQ-
HUS CAyYaHOU BeAWYHWHEI X B MHTEPBAA OT X AO X, PaBHA P(x; < X <Xx,) =
X3
= J. f(x)dx, T.e. mAOIIAAY, OTPAHUYEHHOU CBEPXY rpadHUKOM IIAOTHOCTU
X
f(x) Ha UHTEpBaAe OT X; AO X, (puc. 8.3).

[MoabIHTErpaAbHOE BEIpasKeHMe f(X)dx Ha3bIBaeTCsI SAEMEHTOM BEPO-
siTHOCTH. OHO OIIpeAeAsieT BEPOSITHOCTD IIOIIAAQHUS CAYYaMHOM BEAUYH-
HBI B MHTEPBaA OT X A0 X + dx, TAe dx — OEeCKOHEYHO Mahas BeAUYUHa.
[Mhomaab, orpaHudeHHas rpadpuKOM IIAOTHOCTY Ha BCEM UHTEPBAAE BO3-

®
MOJKHBIX 3HAUE€HMM X, paBHa epAuHUIle (CM. puc. 8.2), T.e. I f(x)dx =1.
o

YucAoBbIe XapaKTePUCTUKU CAYYAHHOM BEAMYHHBI. AAST TTPaKTUYe-
CKOTO ITPUMEHEHUs] He BCerhAa HeoOXOAMMO MMETh ITOAHOE IIPEeACTaB-
A€HUeE O CAyYalHOW BEANYHHE, 3aA0’KeHHOEe B 3aKOHE pPacCIIpepAeAeHUsI
BEPOSITHOCTEM, @ AOCTATOUHO 3HATh HEKOTOPHIE €€ UHCAOBEIE XapaKTe-
PHUCTHKY, AQIOlINe IIpeACTaBAeHHe 00 OTAEABHBIX CBOMCTBAX CAydai-
HOM BeAMUYHMHBI. K TaKUM XapaKTepUCTUKAM ITPEKAE BCEro OTHOCUTCS

f®

/P(x1 <X<x9)

0 X4 X X

Puc. 8.3. BepoatHocTb P(x4 < X < xp) nonaganua X B UHTEpBan oT x4 40 Xo



MaTeMaruueckoe oxxupanue MX u pucnepcus DX cAydallHOM BEAWYU-
HbL X.

Mamemamuueckoe oxuganue MX xXapakTepusyeT CpeAHee 3Ha-
YyeHUe, I[eHTP, BOKPYT KOTOPOI'O IPYIINPYIOTCS BO3MOKHBIE 3HaUeHUS
BEAWUYUHBI X.

AAST ANCKPETHOM CAydYaiHOM BeAWUYMHEBI X IIPY N BO3MOJKHBIX 3HaUe-
HUSX X; I COOTBETCTBYIOIIUX BEPOSITHOCTSIX P; MaTeMaTHIeCKOe OJKHAQ-
HUe OIIpeAeAsieTcs Io (hopmyae

n
MX = ZXipi' (8.6)
i=1

UToOBl YOeAUTBECSI B CIPABEAAMBOCTU OIIPEASAEHUST MaTeMaThde-
CKOTO OJKHAQHUS KaK CPEAHEro 3HaUeHUSI CAyYallHOM BEAWYHMHEI, pac-
CMOTPUM AUCKDPETHYIO BEAMYMHY X — YHCAO OYKOB, IIOSIBASTFOIILYIOCS
IpU TOAOPaCHIBAHUM UI'PAABHON KOCTH, 3aKOH PAaCIpPEeAEAeHUsT KOTO-
poti mpeAcTaBAeH B TabaA. 8.3. «3ApaBBIN CMBICA» ITOACKa3BIBAET, UTO
CpepHee AOASKHO HaXOAUTHCS MesXAy udpamu 3 u 4. C yueToM AQHHBIX
TabA. 8.3 OyaeM UMeTh:

< 1 1 1 1 1 1 1

MX=>xp; 1-=+2—+3-—+4-—+5-=+6-==—:21=3,5.

0 6 6 6 6 6 6 6

Kak BuAUM, NIOAyYeHHOe 3HaYeHHe MATeMaTUYeCKOTO O’KMAQHUS
MX = 3,5 coraacyeTcsi C HalllUM IIPEACTaBAEHUEM O CDEAHEM.

PaccMoTpuM cBOMCTBa MaTeMaTUUECKOTO OJKUAAHUSI, KOTOPhle HaM
OyAYT ITOAE3HBI AT AAGABHENIIINX CTATUCTUYECKUX NCCACAOBAHUM.

1. MaTeMaTuuecKkoe OKMAQHME OCTOSTHHOW BeAMYUHBI M(c) paBHO
3TOM nocTOsTHHOM. Tax, mycTh X = ¢, TAe ¢ — IIOCTOsIHHAas, Toraa M(c) =c.
3A€eCh C MOJKHO PAaCCMATPUBATH KaK AUCKPETHYIO CAYYaHYIO BeAUUYHHY,
IIPUHUMAIOIIYIO eAMHCTBEHHOE 3HaueHHe C BePOSITHOCTBIO €AWHHUIIA.
IMostomy M(c)=c-1=c.

2. EcAu KO BCeM BO3MOKHBIM 3HAUEHUSIM BEeAUYUHBI X ITPUOaBUTH
IIOCTOSIHHYIO C, TO MaTeMaTU4eCKoe OKUAAHUE U3MEHUTCS Ha 3Ty Io-
CTOSIHHYIO!

M(X +c¢)=MX+c. (8.7)

3. [ToCTOSSHHBIN MHOKUTEAB C MOKHO BHIHECTHU 3a 3aKOH MaTeMaTH-
YeCKOI'oO OJKHMAAQAHUA!

M(c-X) = c- MX. (8.8)

4. MateMaTHh4eCcKoe OKMAQHHE CyMMBI CAyYalHBIX BeAndnH X, X,
..., X, PABHO CyMMe MaTeMaTH4YeCKUX O’KUAQHUM 3TUX BeAmduH. M(X, +
+ X5+ +X,)=MX,+ MXy+ ... + MX, T.e.



n n
M in = ZMXI«. (8.9)
i=1 i=1
Aucnepcuett DX Ha3bIBaeTCsI MaTeEMaTUUECKOe OJKUAQHHE KBaApaTa
OTKAOHEHUSI CAYYaWHOM BEeAWUYMHBI X OT €e MaTeMaTH4eCKOro OKUAQ-
Husa MX, T.e.

DX = M(X - MX)2. (8.10)

Aucnepcus DX xapaKTepusyeT CpeAHUM pa30poc, paccessHUe 3Hayde-
HUM CAy4aWHOM BEAMYUHEI X OKOAO MaTeMaTU4eCKOro oxupanusd. I1o-
AOIKUTEABHBIH KOPEHb U3 puciepcun v/ DX HaseBaioT CpegHUM KBQ-
gpamu4HbIM OMKAOHEHUEM.

AAS ANCKPETHOU CAyYalHOUW BEANMYHMHBI X C N BO3MO>XHEIMHU 3Haue-
HUSIMHU X; I COOTBETCTBYIOIIUMM BEPOSITHOCTSIMU p;, Tae i =1, 2, ..., n,
AHCIIEDCHSI OIIPEAEASIETCS 110 (DOPMYAE

n
DX = Z(X,- MX)2p;. (8.11)
i=1

PaccMoTpuM OCHOBHBIE CBOMCTBA AUCIIEPCUH, KOTOPBIE AOCTATOYHO
IIPOCTO BBEIBOAATCS U3 (8.10) ¢ yueToM CBOMCTB MaTeMaTHUYECKOI'O OKU-
AQHUS.

1. Aucnepcus IIOCTOSSHHOM BEeAWYMHBI pPaBHA HyAIO. B camoMm aeae,
ecan X = C, To coraacHo corcTBy 1 MC = C. Torpa

DC=M(C-C)2=0. (8.12)

2. Aucrepcusi He U3MEHUTCS, €CAU BCe 3HAUEHUs CAyYalHOM BeAU-
4ynHBI X U3MEeHUTH Ha TocTosHHYIO C. Tax,

D(X + C) =DX. (8.13)

3. ITocrossHHyI0 BeAmunHy C MO>XHO BBIHECTH 3a 3HAK AUCIIEPCHH,
IIPeABAPUTEABHO BO3BEAS ee B KBappart. Toraa

D(C-X)=C? DX. (8.14)
4. Aucrepcusi CyMMBI He3aBUCUMBIX CAy4aUHBIX BeAndnH X, Xy, ..., X,
paBHa CyMMe AUCIIePCUM 3TUX BEAUYMH:

D ix,. :iDXi. (8.15)
i=1 i=1

MomeHTBI CAy4aliHOM BEAUYHMHBI. AAST XapPAaKTePUCTUKU CAydYalHOMN
BEAUMYUHBI KPOME MAaTeMaTUYEeCKOTO OKUAQAHUS U AVCIEPCUH IIpuMe-
HAIOTCSI U MOMEHTEL. Momenmom k-iopsiznka Ha3BIBA€TCSI MaTeMaTu-



YyeCKOoe OXHMAAHUE k-1 CTelleHU OTKAOHEHUS CAYYaMHOW BEeAWYHHBI X
OT HEKOTOPOU MOCTOSTHHOM C.

Ecau B KauecTBe ¢ 6epeTcst HyAb, MOMEHTEI HA3BIBAIOT HAYaAbHBIMU.
Torpa

V= M(X)X, (8.16)

Ecau ¢ = M(X), TO MOMEHTHI Ha3bIBAIOTCS II€HTPAABHBIMU.
VHBIMU crOBaMU

b= [X - M(X)% (8.17)

B (bOpMYAaX, OIIPEeACNAIOIINX HaYaAbHBIE U IIEHTPAABHBIE€ MOMEHTHI,
HIDKHUE NTHACKCHI YKA3BIBAIOT IIOPAAOK MOMEHTaA. C IIOMOIIIBIO CBOMCTB
MATEeMATHN4YeCKOTI'O OJKNAQHHKA AET'KO IIOKA3aTh, YTO

Vo= U= 1; u1:0; V1:MX; MZZDX' (8.17’)

L[eHTpa]\BHBIe MOMEHTEI CBsI3aHbl C HAYaABHBIMU CACAYIOIMVMU CO-
OTHOLIECHUAMMU:

Ho=1; w=0; py=vy, v py=vy 3wy, +2v
(8.18)
Uy =vy 4wvs+6viv, —3vi.

[TepBBle MOMEHTHI UTPAIOT BA)XHYIO POAb B CTQTHCTUKEe IIpU Ha-
XOXKAEHHUHU ITapaMeTpoB (yHKUuu pacupeperenus. Gopmyaa D(X) =
=W, V& Vb YIOTPEOASIETCST AAST BBIYMCACHUS AMCIepcuu. Mepoii
CKOIIEHHOCTH TpadHKa IAOTHOCTH OTHOCUTEABHO MaTeMaTU4eCKOI'O
OKUAQHUS ABASIeTCS KO3(PDUITUEHT aCUMMeTPHUH

A =1 (8.19)

Jui

KOTOPBIN AASI CUMMETPUYHBIX 3aKOHOB PAacCIIPEeAEAeHUs paBeH HYAIO.

ITpumep 8.1. BEIYNCAUTL HAaYAABHBINM U IE€HTPAABHBIM MOMEHTHI TPETHErO
IIOPSIAKA AL CAYyYAaTHOM BEAUUHWHBL X — YHCAO IIOSIBA€HUM rep0a IIPU TPeX IIOA-
OpacbIBaHUSX MOHETHI.

Pewienue. Ans BHIYUCACHHS MOMEHTOB YAOOHO BOCIIOAB30BAThCA BCIIOMOTra-
TeAbHOM TabAuIe (Taba. 8.4).

W3 Taba. 8.4 caepyeT:

3 3 3
vi=MX Y xp =15 vo=)xp; 30, w=>xPp, 6750.=
i=0 i=0 i=0

Teneps BOCIIOAB3yeMCSI POPMYAOU
Hy=Vs 2%V, +2v]

U TIOAYYHM [y =6,75 3-15-3+2-(1,5)° =0.



3
Xi Di X;Pi Xi'Di XiDi

0 0,125 0 0 0
11 0,375 0,375 0,375 0,375
0,375 0,750 1,500 3,000
0,125 0,375 1,125 0,375
NToro 1 1,500 3,000 6,750

PaccMoTpuM MoaAeAr 3aKOHOB paclpeAeAeHUs BEPOSITHOCTEM, Hau-
OoAee pacIpOCTpaHeHHbIe B CTATUCTUYECKOM TPaKTHKe.

HopmaAabpHBIN 3aKOH pacnpepeAreHus. HopMaabHOe pachopepeae-
HUe — HaubOoAee YacTO BCTpevalolIuicsa BUA pacipepereHus. C HUM
IIPUXOAUTCSI CTAAKUBATBECS IIPU @HAAW3e MIOTPEITHOCTeNM M3MepeHUH,
KOHTPOAE TEXHOAOTUUECKUX IIPOIIECCOB U PEJKUMOB, @ TaK)Ke IIPU aHa-
AM3€e U IIPOTHO3UPOBAHUM PA3AWYHBIX SBACHUM B 3KOHOMHKE, COI[HO-
AOTHH, AeMorpaduu U APyrux obaacTsax 3HaHuM. Hanuboaee Ba>KHBIM
YCAOBHEM BO3HUKHOBEHUS HOPMAABHOTO 3aKOHA PACIPEASACHUS IBAS-
eTcsd (popMUpPOBaHUe IPHU3HAKa KaK CYMMBbI OOABIIIOTO YMCAA B3AaUMHO
HEe3aBUCUMBIX CAAraeMbIX, HU OAHO U3 KOTOPBIX He XapaKTepusyeT-
CSI UCKAIOUMTEABHO OOABIION IO CPABHEHUIO C ADYTUMMU AUCIIEpCHEl.
B sroHOMMYECKON U IPOU3BOACTBEHHOMN ITPAKTUKE TAaKUE IIPEAIIOCHIA-
KU HEPEAKO COOAIOAQIOTCS.

I'haBHast 0COOEHHOCTh HOPMAABHOT'O PACIIPEAEAEHUS COCTOUT B TOM,
YTO OHO SIBASIETCSI IMPEAEABHBIM, K KOTOPOMY IPUOAM>KAIOTCSI APyTHe
pacupepenreHus. HenpeprlBHasA caydariHass BeAMYrHA X IIOAUYMHAETCS
HOPMAABHOMY 3aKOHY pacIpeAeAeHUs], eCAu ee (DYHKIIUS IAOTHOCTH
BEPOSITHOCTU MMEeT BUA,

(x-p)?

207 (8.20)

1
f(X)—Ee

HopmaabpHBEINT 3aKOH pACIpPeAEA€HUsT 3aBUCUT OT ABYX IlapaMe-
TpoB. Bo-mepBBIX, OT 1 = MX — MaTeMaTUueCKOro O’KUAQHUS BEAU-
unHbl X. Bo-BTOpHIX, OT 62 = DX — aucnepcun Beandunsl X. OTcropa
CAEAyeT, UTO G — CpepHee KBaAPAaTUYHOE OTKAOHEHHEe BeAUYHHHEI X, KO-
TOPOE€, KaK U AUCIIEPCHUS, XapaKTepu3yeT paccessHue 3HaUeHU X OKOAO
MaTeMaTU4eCKOTro O’KUAQHUS | B 3TOM caydae roBopsT, 4To X MOAUMHSI-
eTCsI HOpMAaAbHOMY 3aKOHY C ITapaMeTpamu U, o, T.e. X € N(u, o).

W3 dopmyasr (8.20) BEITEKAIOT CAEAYIOIIE CBOMCTBA (PYHKIIMU IIAOT-
HOCTH HOPMAaABHOTO pacipepeAreHust. OyHKIUS IAOTHOCTH f(X) cuMMe-



fx)

Opu-o w p+o X

Puc. 8.4. Mpadivk nnoTHocTv HopmaneHoro pacnpepenenna X € N (y; o)

TpHUYHA OTHOCHUTEABHO MATEMATHUYECKOI'0O OJKUAAHUS L. Omna AOCTHUTIAeT

1
o\2m
CTH CTPEMUTCS K HYAIO II0 Mepe OTAAACHHUS X OT |, IIPH (X —> — 00 U X —> +00).
Omna Bceraa IOAOKUTEABHQ, T. . f(x) > 0. Ao6aBHUM K 3TOMY, UTO IIAOIIAA,
OrpaHMYeHHas! CBePXy rpadUKOM IAOTHOCTH f(x), paBHa 1.

M3 yKa3aHHBIX CBONCTB CAEAYET, YTO IrpaduK PyHKIIUM HOPMaABHO-
ro pacmpepereHus f(x) IpeacTaBAseT cOO0M KOAOKOAOOOPA3HYIO KpU-
BYIO, KOTOpasi IpeACTaBA€Ha Ha puc. 8.4.

AAs TIOCTpOeHUS TaOAWI HOPMAABHOT'O PACIPEAEASHUS IIEPEXOASIT
OT CAyYaWHOM BeAMYMHBI X, UMEIOIell HOpPMaAbHOE pacIIpepeAeHte
c mapameTpamMu P u G, T.e. X € N(l, ), K HOpMaAbHOM (CTaHAQPTU3UPO-
BAHHOW) CAy4allHOU BeAWYUHE

CBOEIr'o MakKCuMyMa IIpu X = |, KOTOpBIfI paBeH CDYHKHHH IIANOTHO-

T = : (8.21)

KOTOpas uMeeT HOPMHUPOBAaHHOE HOpMaAbHOE pacIpepreAeHre C MaTe-
MaTH4eCKUM OKHUAAHHEM, paBHEIM HyAto MT = 0, u pAucnepcuel, paB-
"ot epunutie DT=1,T.e. T € N(0; 1).

Bocnoab30BaBIINCE CBOMCTBAMH MAaTEMAaTHYECKOTO OXXHAAHUS,
MO>KHO ITOKa3aTh, YTO

MT:M(szl[M(X p_)]zl[—MX ] =0~
c c c
a Ha OCHOBAHUH CBOMCTB AUCIIEPCHH, UTO
DT:D(M)ZLD(X u):l—DX Loy
c o2 c? o2

[TAOTHOCTB HOPMUPOBAHHOTO HOPMAABHOTO PACIIPEAEAEHUST OIIUCHI-
BaeTcsa PyHKOUEN

flt)=——e 2. (8.22)



OTa dyHKIUS, KaK caepyeT u3 (8.22), cuMMeTpUYHa OTHOCUTEABHO
Havana KOOpAWHAT. VIMeroTcsa TabAUIIBI IAOTHOCTH HOPMHUPOBAHHOTO
HOPMAaABHOTO pacupepereHus f(t), Taba. I1.7, u nHTerparbHOM (PYyHK-
nun Aannaca @(t), Taba. I'T.1. uTerparbHas pyHKIUA Aanaaca opeae-
AsIeT BePOSITHOCTh MEeCTOHAXOKAESHUSI CAyYallHONM BeAUYHHEI T B MHTED-
BaAe oT —t Ao £
[’2

Ot)=P( t<T <t e 2dt. (8.23)

1 t

=71

I'pachrueckoe mpeacTaBAeHHE HHTErpasbHOM (yHKOUM Aamaaca
AAQHO Ha puc. 8.5.

W3 (8.22) caepyeT, 4YTO MAOTHOCTH HOPMHPOBAHHOTO HOPMAABHOTO
pacIpeAeAeHUs SIBASIETCS Y4eTHOU pyHKIueH, T. e. f(—t) = f(f).

WuTterpasrbHas yHKIMA /Aalraca SIBASIETCS HedeTHOM (pyHKI[uewH,
T.e. O(-t) = D(1).

Tabauria uHTerparbHOM (byHKUIMK Aamnnaca (Taba. I1.1) mozBoasier
AOCTATOYHO IIPOCTO pelIaTh 3aAa4¥ OIPEAEAEHUSI BEPOSITHOCTU IOIla-
AQHVSI HOPMAABHOM CAy4YaMHOM BEAWYMHEI B 3aAQHHBIN NHTEPBAA.

B yactHOCTH, 113 TaOA. I1.1 careayerT, uToO:!

nput=1d(t=1)=0,682%
npu =2 ®(t=2) =0,9545; (8.24)
npu t=3 O(t=3) =0,9973.

TakuM o00Opa3oM, BEpPOSITHOCTH TOIO, YTO CAydYalHas BEAMYMHA
UMelolasi HOpMaAbHOE PACIpEeAEAeHHe, OTKAOHUTCS OT CBOEro Ma-
TeMaTu4yeCcKoro okupaHus (Mt = 0) Ha BeAWYNHY, He IIPEeBHIIIAIONIyIo
OAHO (t = 1) cpepHee KBappaTUUYeCKOe OTKAOHeHUe o, = 1 (cM. puc. 8.5),
paBHa 0,6827; aABa (t = 2) cpepHero KBaApaTU4eCKOTI0 OTKAOHEHHUS PaBHA
0,9545 u Tpu (t = 3) pasna 0,9973.

OTcropa crepyeT IPaBUAO TPEX CUTM (30), COTAACHO KOTOPOMY IIpak-
THUYECKM paBHa HYyAIO BeposaTHOCTSH (0,0027) Toro, 4To HOpMaAbHAas CAy-

ft)

(1)
/

—t 0 +t T

Puc. 8.5. Mpachmnyeckoe npepctasnenne yHkumm P(t)



1o 5 0()

/P(t1 <T<ty)

0t t, T

Puc. 8.6. Onpegenexune BepositTHocTn Pt < T < t;)

yaliHasl BEeAMYNHA OTKAOHUTCS OT CBOEr0 MaTeMaTU4eCKOTIO OKUAQHUS
Ha BeAWUYNHY, IPEBHIIIAIONIYIO 30.

BeposiTHOCTL TOIIapA@HNS HOPMUPOBAHHOW HOPMAABHOU BEAWUYM-
HBI T B UHTEPBAA OT {; AO {, OIPEAECASIETCS IO POPMYAE

P(t,<T <ty) = %[Cb(tz) O(t)]. - (8.25)

B cnpaBepanBoCTH 3TOM (POPMYABI AOCTATOYHO IIPOCTO YOEAUTHCH,
oOpaTUBUIIUCH K puUc. 8.6.
[TockoabKy f(f) cMMMeTpHYHa OTHOCUTEABHO Hayana KOOPAWHAT,

To PO<T<ty) = %CD(tl). Torapa coraacHo puc. 8.6 moaydyaeM BhIpake-
HUe

Plb <T<t)=50(t) 20(0}=S[0) O(t)l— (820

BepoaTHOCTE IONAAQHUSA CAyYaWHOM BEAWYMHBI X, UMeIolel Hop-
MaABbHOE pacIlpeAeAeHHe ¢ TapaMeTpaMu W, o, T.e. X € N(U; o), B UHTep-
BaA OT X; AO X, OIIPEAEAsIeTCs 10 popMyae

Px; < X <xy)= %[Cb(tz) D(ty)], — (8.27)

X1 —H Xy — U

raet; = ut, =

AAST CHMMETPUYHOTO OTHOCHTEABHO | MHTepBaAa (U — 6; u + 8) Be-
POSITHOCTD IIOTIAAQHUSI B HEI'O CAYYaWHOW BEAWYUHEBI X OIIPEAEASeTCS

dopmyAroH
P(|X —p|<8)= q)(gj = @(t),

rae o = to.



IIpumep 8.2. 113BeCTHO, 4YTO CPEeAHAS CTOMMOCThH PA30BOM IOKYIIKH OAHO-
'O IIOKYTIaTeAsI IIPOAYKTOBOTO Mara3nHa eCTh CAyJalHas BEANUNHA, UMEOIas
HOpPMaAbHOE pacIpeAeAeHMe C MaTeMaTHYeCKHM OKUAaHMeM | = 876 pyo.
U CPEeAHHM KBajApaTHUUECKUM OTKAOHeHHeM o = 150 py6. Omnpepeanm, Kakas
YacThb IOKyIaTeAeH IIPUOOPETaeT IPOAYKTOB Ha CYMMY B IIpepeaax oT 580 pyo.
20 1200 py0., a kakasg — HuKe 580 py0. OnpeaeAnM TakKe, AOXOA KaKOM ua-
CTH JKUTEAEH OTKAOHSIETCSI OT CPEAHEro |I Ha BEeAWYHMHY, He IIPEBHILIAIONIYIO0
150 py®.

TakuM 06pa3oM, TpebyeTCcss YCTaHOBUTEH BEPOSITHOCTD TOTO, UTO CAydYalHas
BeAmurHa X, UMeloLlasi HOPMaAbHOE pacIpejAeAeHre, IIONaAeT B MHTEpPBaA
oT x; = 580 py0. A0 X, = 1 200 py0., OyaeT MeHblIe 580 py0., T.e. IONAAAeT B UH-
TepBaa oT 0 po 580 py06., 1 monaaeT B HHTepBaA oT (1 — 150) po (1 + 150) pyo.

Pemenue. OnpepernM BepoaTHOCTB P(580 < X < 1200).

CoraacHo (8.26) numeem

P(580 < X < 1200) = %[CD(IQ) —@(t,)],

=2,16.

e, < XiTH_ 580876 o x)—u_1200-876
(e}

150 c 150
ITo TtadA. I1.1 ang ¢ = —1,973 HatipeM D(t) = —D(1,973) = —0,9512, a prsa
t, =2,16 HaripeM D(t,) = 0,9692. Toraa nCKkoMast BEPOSITHOCThL paBHA

P(580 < X < 1200) = %[0,9692 —~ (-0,9512)] = 0,9602.

Taxum o6paszom, 96,02 % noKynaTreaeil IPOAyKTOBOIO Mara3uHa COBEPIIAIOT
pasoBble MOKYNIKHU Ha cyMMy oT 580 py6. Ao 1200 py6.

Aanee OIpeAeAuM AOAIO AOAIO IIOKYIIAaTEAEH, Pa30BbIe IMOKYIIKU KOTOPBIX
crosT MeHee 580 py0., T. €. BEPOITHOCTH TOr'O, YTO

P(0< X <580) = %[d)(tz) - ®(t)],

raet; = 0-876 =-584mult, :M
150 150

= 4,97.

ITo Ttaba. IT.1 ans t; = —5,84 Hatipem ©(5,84) = -1, a prq t, = —1,973 HatipeMm
®(-1,973) =—-0,9512. Toraa nckomasi BEpOSITHOCTb PaBHA

P(X < 580) = %[—0,9512 — (1)] =0,0244.

Takum oOpasoM, 2,44 % IOKyIaTeAel COBEPIIAIOT PAa30BbIe IMOKYIKH Ha
cymMy MeHee 580 py6.

PesyabraTh! penieHus npuMepa 8.2 mpeACTaBA€HB Ha puc. 8.7.

Tenepb oIpeAeArM BEPOSTHOCTH MOMaAaHUs X B CUMMETPHUYHBIM OTHOCH-
TEABHO [L HUHTepBaA oT (1 — 150) po (u + 150) py0., T.e. oT 726 py6. Ao 1026 pyo.

CoraacHo (8.27) uMeeM, yuuTteiBag, 4To 6 = 150 py0.,

P(X —p| <150) = cb(@) = d(1).
(e}



f

—-1,97 2,16

Puc. 8.7. OnpeneneHne BepoaTHOCTEN

ITo taba. I1.1 paqa ¢ = 1 HatipeM @ (1) = 0,6827. Takum oOpasoM, 68,27 % MOKy-
raTeAel COBepPIIaloT Pa30BhIe IOKYIIKU HAa CyMMY OT 726 py0. Ao 1026 pyO.

BbuHoMUHaABHBINI 3aKOH pacnpepereHuss. BUHOMWHAABLHEBEIN 3a-
KOH OIIpeAEAseT BePOSTHYIO YHCAOBYIO BO3MOXKHOCTE (m) IIOSIBA€HUS
COOBITUSL A TIPU N HE3aBUCHUMBIX UCIBITAHUN, B Ka’KAOM M3 KOTOPHIX
coOBITHE A MOJKET OCYIIEeCTBUTBLCS C OAHOM U TOM >Ke€ BEPOSTHOCTBIO
P(A) = p = const. Kpome coOBITHS A MOKET TPOU30OUTU TaK>Ke IIPOTUBO-
IOAOKHOE COBBITHE A | BEPOSTHOCTb KOTOPOTO P(K )=1-p=gq.

B03MO>XHOCTB TOTO, 4TO COOBITHE A BO3HHKAeT m pa3 IpU N Hes3a-
BUCUMBIX UCIIBITAHUSX C OAMHAKOBOM BEPOSITHOCTBIO P, MOJKHO pacCum-
TaTh 10 popMyre BepHyAAn, KOTOpast U olIpeAeAsieT OMHOMUAABHBIN 3a-

KOH PAaCIIPeACACHUS:

Py(m)=Cy'p™(1 p)*™™, — (8.28)
!
rpeClt = — Y 4ucho coueranmii U3 N SAEMEHTOB IO M SAEMEH-
m!(n—m)!
TOB, @ pakTopuarn! =n(n-1)-...-3-2-1.

N3 (8.28) caepyet, yTo GMHOMUAABHBIN 3aKOH PaCIIPeASACHUS 3aBU-
CHUT OT ABYX IIapaMeTpOB: N U p. MaTeMaTU4eCcKoe OKUAQHHUE YaCTOTHI M
TTOSTBA€HUS COOBITHSA A IIPU N HE3aBUCUMBIX UCIIBITAHUN PABHO!

M(m) = np. (8.29)

Aycrepcus 4aCTOTHL M ITOIBAeHUs COOBITUS A paBHa D(m) =np(1 - p),
a CpepHee KBaApaTUYeCKOoe OTKAOHEHUE PAaBHO:

o(m)=+np(l p). - (8.30)

ITpu pocraTouHo GOABIIOM UmCAe HabAIOAeHUH (n > 50) 6MHOMMAAD-
HOe pacIpeAereHHe CBOAUTCS K HOPMAAbHOMY PACIPEASACHHIO C Ma-
TeMaTu4eCKUM OKUAaHUEeM M(m) = np u CpepAHUM KBappaTU4eCKUM OT-

KAOHEeHMeM 6(m) = /npq, tae g =1 —p, T.e. m ~ N(np; \Jnpq).



B aTOM CAydae BEpPOSITHOCTH TOTO, YTO B N UCIBITAHUSX COOBITHE A
HACTyIIUT M pa3, ONPEAEASIETCS C IIOMOUIBIO AOKAABHOU (byHKUIUU Aa-
Imaaca:

1 m-np
Py(m)=——f(t) u t="2""2 (8.31)
\Nnpq Nnpq
rae f(t) — IAOTHOCTH HOPMHPOBAHHOM HOPMAaAbHOM CAYYAaMHOM BeAU-

YMHBI, OIIpeAeAsieTcs o Taba. [1.7.

[Tpu n > 50 BEpOSITHOCTH TOTO, YTO B 1 HE3aBUCUMBIX MCIIBLITAHUSIX
Bepryaru coObITHE A HACTYIIUT OT My AO M, Pa3, OIIPEAEASIETCS C IIOMO-
LIBIO UHTETPAABHOM (PyHKIIMHU Namaaca:

1
m; —np m, — np
raet; = ut, = .
Jnpq Jnpq

3HaueHue O(f) cm. B TabA. I1.1.
C ydeTOM CBOWCTB MaTeMaTHYECKOTO OKHAAQHUS U AUCIEPCHUU U3
(8.29) u (8.30) caepyert, uTO

M(Ej:p " D(E) _pl=p) (8.33)
n n n

IMpu pocTaTouHO GOABIIOM YUCAe UcHbITaHUuU n (n > 100) oTHOCHU-

m
TeAbHasd 4aCTOTa 0 = — KMMeeT HOPMAABHO€ pacCIIpepeAeHue. HOBTOMY
n

BepOATHOCTB TOT'O, YTO OTHOCUTEABbHAs 4aCTOTa M IIOIIaAdeT B UHTEePBAA
OT 1 AO 0y, OIIPpEAECASIeTCs 110 (bOpMYAe

P(ml<m<w2)=%[cb(t2) o(t,)], - (8.34)
W —p Wy — P
fh=—m P oy, =2 B
Ty Y piop)
n n

3uauenue @O(t) cm. B Tab. I1.1.

ITpumep 8.3. V3BecTHO, uTO 10 COTPyAHUKOB PUPMEL (n = 10) uMeIOT aB-
TOMOOHUAH, IPHUYEM BEPOSITHOCTD, YTO COTPYAHUK IIOEAET Ha paboTy Ha CBOel
MammHe, paBHa p = 0,2. @upma pelnrmaa AAST CBOUX COTPYAHUKOB apeHAOBATh
4JeThIpe MecTa Ha NMAATHOU mapkoBKe. OIpepeAnTe BEPOATHOCTb TOIO, UTO
Ha CBOMUX MalllMHaX Ha paboTy IPHEeAyT B OAMH AeHb He OOAee YeThIpeX Co-
TPYAHUKOB.



Peuienue. VickoMas BepOSITHOCTD P, (m < 4), rae n = 10, mpeacTaBAsgeT cOO0H
CyMMY BEPOSITHOCTEH AT HECOBMECTHBIX COOBITHIH:

Po(m<4;p=0,2)=Po(0) Po(l}+ Pio(2) + Pio(3) + Po(4),

rae
Py(0; p=0,2) =C%-0, 20.0,819=1.0,89=0,1074;
Pio(1; p=0,2)=CL -0, 21.0,8°=10.2-0,8°=0,2684;
P10(2;p:O,Z):CfO~O,22-O,88 10 9 -0,2%.0,8%=0,3020;
Plo(S;p=0,2)=C130-0,23-0,87 10- 29 8 -0,2%-0,87=0,2013;
Py(4;p=0,2)=C}-0,2¢.0,8°= 10-9-8-7 -0,2*.0,8%=0,0881.
4-3-21
OTcroaa

Py, (m<4; p=0,2) =0,1074 + 0,2684 + 0,3020 + 0,2013 + 0,0881 = 0,9672.

Takum 06pa3oM, ¢ BepoATHOCTBHIO 0,9672 MOKHO yTBEP’KAATh, YTO B OAUH
AEHBb He 60Aee YeThIPEX COTPYAHUKOB IIPUEAYT Ha paboTy Ha CBOMX aBTOMOOH-
ASIX ¥ YETHIPEX MEeCT Ha IIapKOBKE OYAET AOCTATOUHBIM.

ITpumep 8.4. I'lo AQHHBIM IIPOLIABIX AT U3BECTHO, UTO U3 OOIIEro KoAnye-
CTBa MPOAAHHBIX (PUPMOM XOAOAUABHUKOB 40 % IPUXOAUTCS Ha OTE€UECTBEH-
Hble 00pa3ibl. OIPeAeAUTb BEPOITHOCT TOrO, 4To 13 500 1IT., KOTOpEIe (hupMa
IAQHUPYET IPoAaTh: 1) OyaeT peaan3oBaHO 200 O0TedyeCTBEHHBIX XOAOAUABHU-
KOB; 2) OTe4eCTBEHHBIX XOAOAUABHUKOB OyaeT pearn3oBaHo oT 190 po 230 miT,;
3) AOAS OTeUeCTBEHHBIX XOAOAWABHHUKOB OyAET HAXOAUTBCA B HHTEpPBaAe
ot 0,36 A0 0,42.

Pewenue. I'lo ycrosuto nmpumepa p = 0,4 u n = 500.

1) TpeOyeTcs onpeAeAUuTb BEPOITHOCTh Py (m), rae n = 500, a m = 200. ITo-
CKOABKY Il = 500 AOCTATOYHO BEAUKO, TO MOJKHO BOCIIOAB30BAThCSI HOPMAABHBIM
pacupeapeaenueM. CoraacHo (8.31) nmeem

1

Py(m) = f@),
Npg
rae f(t) — 3HaueHWEe MAOTHOCTU HOPMHPOBAHHOTO HOPMAABHOTO pacipe-

m-np _200-500-0,4

AGAEHUSI, OIIPEAEASIETCS 110 TaOA. IT.7 apasi f =
P npqg  500-0,4-0,6

Torpa

() = £(0) = 0,3989 11 Pasgo(200) = ————— . 0,3989 = 0,0364.

4/500-4-0,6

Takum 06pa3oM, BepOATHOCTD TOTO, 4TO U3 500 IPOAAHHBIX XOAOAUABHHUKOB
oTedyecTBeHHBIX OyaeT poBHO 200, paBHa 0,0364.



2) OnpepeAruM BEpPOSITHOCTE TOTO, uTO U3 N = 500 TpOAAHHBIX XOAOAUABHU-
KOB 0Te4eCTBeHHBIX OyAeT OT 190 p0 230 mTyK, T. €. P5y0(190 < m < 230).

Py (190 < m < 230) = %[qn(zz) o(t,)], -

190-np 190 -500-0,4
npg  +/500-0,4-0,6

230-500-0,4 _

= —0,91 nu [2 =
4500-0,4-0,6

2,74.

F,A.e tl =

I'To Taba. I'T.1 HatineM
®(-0,91) =-0,6372 u ®©(2,74) =0,9939.
Torpa

Psgo(190 < m < 230) = %[0,9939 — (-0,6372)] = 0,816.

Takum obpasoM, ¢ BepodaTHOCTBIO 0,816 MOKHO yTBEpPyKAQThb, YTO CPEAU
500 MpoAAHHBIX XOAOAUABHUKOB OTe€4eCTBeHHBIX OyaeT oT 190 Ao 230 mIT.

3) OnipepeanM BEpOSITHOCTD TOTO, UTO 13 N = 500 IPOAAHHBIX XOAOAUABHUKOB
AOASI OTEUEeCTBEHHBIX OYAET HAaXOAUTBCA B UHTepBaAe OoT o, = 0,36 A0 o, = 0,42,
T.€. P5y(0,36 < w < 0,42).

Ps500(0,36 < @< 0,42) = %[(I)(tz) O(ty)], -

0 -p _036-04_ ai, _ @-p 04204 0
Jp(1-p) \/0,4'0.6 Jp(1-p) J0.4-0.6

500 500
Ilo Taba. I'T.1 Hanipem:
®(-1,83) =-0,9327, ®(0,91) =0,6372.

rae b =

Torpa

1
Pan(0,36 < < 0,42) =71[0,6372 - (-0,927)] =0,785.

Takum o6pa3oM, ¢ BeposATHOCTLIO 0,785 MOKHO rapaHTHUPOBATE, UTO CPEAU
500 mpoAaHHBIX XOAOAUABHUKOB AOASI OT€YeCTBEHHBIX OyAeT HAaXOAUTBCS B UH-
TepBaae oT 0,36 p0 0,42.

AaBHO OBIAO 3aMeEUeHO, YTO PEe3yAbTAThl OTAEABHBIX HAOAIOACHUHN
(aROHOMHUYECKUX, AeMorpadpuyeckux, (PU3UIECKUX, METeOpOAOruye-
CKUX AU UHBIX), XOTS U IIPOU3BEASHHBIX B OTHOCUTEABHO OAHOPOAHBIX
YCAOBHSX, CUABHO KOAEOAIOTCA. B TO JKe BpeMs cpepHUe U3 OOABIIOrO
YyucAa HaAOAIOA€HUM OOHApPY’KMBAIOT 3aMedaTeAbHYIO YCTONYUBOCT.
MaremaTuyecKUM OOOCHOBAHMEM 3TOrO (haKTa CAy>KaT Pa3ANYHBIE
G OpMBI TaK Ha3bIBAEMOTO 3aKOHA OOABIIUX YMCEA. 3AKOHOM OGOABUIUX
quceA MOKHO Ha3BaTb OOIIWUM IIPUHITUIL, B CUAY KOTOPOT'O COBOKYITHOE
AeMCTBUE OOABIIIOTO YMCAA CAYYaWHBIX (PaKTOPOB IPUBOAUT IIPU HEKO-



TOPBIX BeCbMa OOIIMX YCAOBUSIX K PE3YABTATY, IIOYTH HE 3aBUCSIIEMY
OT cAydasi. Tak>Ke XOpOIIO U3BECTEH «IIPUHITUII IPAKTUYECKON HEeBO3-
MO>XHOCTH», 3AKAOYAIOIIUMCSI B TOM, YTO MAAOBEPOSTHBHIE COOBITHS
Ha IIpaKTUKe pacCMaTPUBAIOTCS KaK HEBO3MOJKHEIE.

3HAUUTEAbHAs YaCTh 3aAa4 CTATUCTUKHU CBsI3aHa C HEOOXOAUMOCTBIO
ONMCATh OOABIIYIO COBOKYIIHOCTH OOBEKTOB. OOBIYHO 3Ty COBOKYII-
HOCTb Ha3bIBAeT TeHEePaAbHOM. [eHepaAbHOUW COBOKYIIHOCTBIO, HAIIPHU-
Mep, MOI'YT OBITH BCE JKUTEAW MOCKBHI, MECSYHAST IPOAYKIIUS 3aBOAQ,
IIPOM3BOASIIEIO0 TEAEBU30PH], MOIYASIUS PHIO, KUBYILIUX B AQGHHOM
3aauBe. Ho reHepanbHasi COBOKYIIHOCTb — 3TO HE IIPOCTO MHOKECTBO.
OTH cCAOBa TPUMEHHUMBI AUIIb K TEM CAyYasiM, KOTAQ MHOKeCTBO U3y4da-
eTcsl BBIOOPOYHBEIM MeTOAOM. EcAn MHTepecyrolass HaC COBOKYITHOCTD
0O'BEKTOB CAUIIIKOM MHOTOYNCAEHHA UAH €€ OOBEKTHI TPYAHOAOCTYIIHEI,
WAY UMEIOTCSI APyTHe IIPUYUHEL, He ITIO3BOASIONINE U3YIUTE BCe OO BEK-
TBI, IPUOETraroT K U3yYeHHUIO KAKOW-TO YaCTH OOBEKTOB. OTa BEIOpaHHAs
MAAST TIOAHOTO MCCAEAOBAHUS YaCTh Ha3bIBaeTcsl BEIOOpKOM. EcTrecTBeHHO
>KeAaHHe BBIOPATh ee Tak, YTOOBI OHA HAUAYYIINM 00pa30M IIPEACTABAS-
Ad Ileaoe, OBIAG, KaK TOBOPST, penpe3eHmamuBHOU. Kak 3Toro AooOUTh-
ca? Ecan ieaoe, T. e. reHepaabHas COBOKYITHOCTh, HAM MaAd UAM COBCEM
HEU3BECTHQ, He YAQETCS IIPEANOSKUTE HUUETO AYYIIIEro, YeM YUCTO CAY-
YaWHBIN BHIOODP. BOABIIIAs 0CBEAOMAEHHOCTDL IIO3BOASIET AEHCTBOBATH
Ay4llle, HO BCe pPaBHO Ha HEKOTOPOM CTaAUH HACTyIlaeT He3HaHUe U KakK
PE3YABTAT — CAYYAMHBIN BEIOOD.

AomycTuM, Ha OOABILIOM IIOA€ MBI XOTHUM OII€HUTD YPOJKal, IIPeXAL
yeM OH OypeT co6paH. Ha pasAMYHBIX yYacTKaX pacTeHUs pa3BHBa-
AWCH IT0-pa3HoMYy. Ha BO3BBHINIEHUSX UCIIBITHIBAAM HEAOCTATOK BAATH,
a BO BIIaAMHAX — U30BITOK. YAOOpeHUsI OBIAU PaCCesTHBI TOJKE He BIIOA-
He paBHOMeDpHO. [1o KpasiM ITOAsT pacTeHUs1 OOABIIIe YTHETAAUCH COPHSI-
KaMu U T.A. TeopeTudecku BO3MOKHO OBIAO OBl PA3AEAUTH HAllle IIOAE
Ha PsIA OAHOPOAHBIX YY4ACTKOB M U3Y4YUTh KAKABIM YYACTOK OTAEABHO.
OpaHako pa3buBKa Ha COBEPILIEHHO OAHOPOAHBIE YYACTKM HEBO3MOJKHaA.
BEIOOPOYHEIN METOA IIPEAAATAET APYTOM ITOAXOA,. MBICAGHHO pa3peAuM
Hallle TOAe Ha KBAAPATHI IAOIIAABIO, CKakeM, 1 M2, AOIyCcTHUM, IAOIIAAD
Haiero 1moast 12 teic. M2, TeHepaAbHAst COBOKYIIHOCTb COCTOUT TeIepPh
13 12 TBIC. MAABIX Y9ACTKOB IO 1 M2, AOITyCTHM, MBI peliraeM 06CAEAOBATh
50 MaabIX y4acTKoB. (Bompoc 0 TOM, CKOABKO y4aCTKOB Hap0 0OCAEA0-
BaTh U KaK 3TO BAMSIET Ha TOYHOCTDb PE3yALTATa, MBI pACCMOTPUM HIKE. )



Kak mx BbIOpaTh? 3aHyMepyeM Bce 12 TBHIC. Y4ACTKOB, O€3pa3AMYHO,
10 KAKOMY IIPUHINITY. Ba’KHO AHIIB, YTOOBI Ka’KABIM YI4aCTOK UMEA HO-
Mep U pa3AWYHBIE YYACTKU ITOAYYHUAN OBl pa3HBIe HOMepa. [IaTbaecaT
YUaCTKOB AASI OOCAEAOBAHUS BhIOEpeM YHCTO CAy4alHO. OTOT BHEIOOD
MO>KEeT OBITh CAEAQH C IIOMOIIBIO TAOAWIT CAYYAMHBIX YHCEA.

Celiuac IIPOBOAUTCSI MHOTO COITMAABHBIX oOcaepoBaHub. Llean ux
Pa3AMYHEBL, HO BCETAQ CBS3aHBI C OIIMCAHUEM PACIIPEAEAeHUs B ObIIe-
CTBe 3HAQYEHUM KAKUX-ANOO IIPU3HAKOB, OYAB TO IIOAUTHYECKUE CHM-
IIaTHUU UAU UCIIOAB30BaHME CBOOOAHOT'O BpeMeHU. [eHepanrbHOM COBO-
KYIIHOCTBIO B 3@aBUCHUMOCTH OT 33Aa4 MOTyT OBLITH HaceAeHHe TOpOAA
VAU CTPAHBI, CAY’KAIlIVe OIIPEAEAEHHOTO IIPEAIIPUSITUS UAU YYallIuecs
BBICHINX Y4eOHBIX 3aBepeHUM. OCHOBHOM METOA MCCAEAOBAHUS BBIOO-
POYHEIH, Ha CIIAOLIHOE 0OCAEAOBAHNE HE XBATAeT HU BPEeMeHU, HU CHUA.
Ho kak npousBecTu cAydalHBIN BEIOOD?

Kak nmpaBmAO, CAy9aWHBIN OTOOD HAET 110 A€TKO HaOAIOAQEMBIM IIPH-
3HaKaM, OTHOCUTEABHO KOTODBIX MBI YBEPEHEI, 4YTO OHU He CBSI3aHBI
C WHTEPEeCYIOUIMM HaC IIPU3HAKOM, PAAU M3Y4YEHUS KOTOPOTO BEAETCS
uccaepoBanve. Hanpumep, mMest B pyKaxX CIIMCOK BCEX COTPYAHUKOB
AQHHOTO ITPEAITPUSTHUS, MOJKHO BEIAEAUTH U3 3TOT'O CIIUCKA Ka*KAOTO Ae-
CSITOTO; OHU-TO U COCTaBSIT BEIOODKY.

HapylreHne OPHUHIUIIOB CAyYalHOTO BBIOOpPA OOBIYHO IIPHBOAUT
K cepbe3HBIM omnnbkaM. CTan 3HAMEHUTHIM CBOEM Heypauel OIpoc,
IIPOBEAESHHBIN aMePUKAHCKUM JKypPHAAOM «/AUTepaTypHOe 0003peHue»
OTHOCUTEABHO MCX0AA IPE3UAEHTCKUX BEIOOPOB B 1936 1. KanaupaTaMu
Ha aTuXx BeIbopax 6biAn . A. Py3Bearr u A. M. AaupoH. B KauecrtBe re-
HePaABHOM COBOKYIITHOCTU PEAAKIINS JKypHAaAA UCIIOAB30BaAa TeaedoH-
Hble KHUTU. OTOOpaB CAydYalHO 4 MAH aAPECOB, OHa Pa30CAAAd OTKPHIT-
KU C BOIlpocaMu 00 OTHOIIIEHUU K KAHAUAATAM B IIPE3UAECHTHI IO BCEH
CTpaHe. 3aTpPaTuB OOABIIYIO CYMMY Ha PACCHIAKY U OOpabOTKy OTKpPHI-
TOK, JKypHaA OOBSIBHA, UTO HA IIPEACTOSIINX BHIOOpAX IIPE3UAEHTOM
CIIIA c 6oabpmuM nepeBecoM OyaeT usbpan A.M.AaHAOH. Pesyabrar
BBIOOPOB OKAa3aACsl IPOTUBOIIOAOKHBIM 3TOMY IIDOTHO3Y.

3AecCh OBIAU COBEpIIEHB] Cpa3y ABe OLINOKU. Bo-IlepBhIX, TearedOH-
Hble KHUTH He MOTAM AQTh PEeIIPe3eHTaTUBHYIO BRIOOPKY U3 HaceAeHUsI
CTPaHBI, XOTS OBl IOTOMY, YTO aOOHeHTHI B 1936 r. OBIAM B OCHOBHOM
3a’)KUTOYHBIE TAABBI CEMEMNCTB. BO-BTOPHIX, IIPUCAAAU OTBETHI HE BCe,
a AIOAM, HE TOABKO AOCTATOYHO YBEepPEeHHBIe B CBOEM MHEHUHU, HO U IIPU-
BBHIKIIIME OTBEYATh Ha IIUCHMAQ, T.€. B 3HAUUTEABHON 4aCTU IIPEACTaBU-
TEeAM AEAOBOT'O MUPa, KOTOPHIE U MMOAAEp KUBaAu A. M. AaHaoHa. SIBAe-
HUeE, TOAOOHOE TOABKO UTO OIMMCAHHOMY, KOTAQ BEIOOPKA ITPEACTABASIET
He BCIO TeHePAaAbHYIO COBOKYITHOCTBD, @ AUIIIb KAKOM-TO ee CAOH, KaKylo-
TO ee 4YacTb, HA3bIBAETCS cMeuweHueM BblOOpku. CMmeleHre — OAWH



13 OCHOBHBIX UCTOYHUKOB OIIMOOK IIPU UCIIOAB30BAHUU BEIOOPOYHOTO
MeToAQ.

Takoit omubru nzbe>xaru corpororu A. I'saran u 3. Poynep. Onn
IIPaBUABHO IIpeAcKasanu mobeapy @.A.Py3Beabra, OCHOBBIBASICH BCETO
AMIIB Ha 4 THIC. aHKeT. [IprunHOoM 3TOTO ycliexa, CAeAABIIETO CAABY ero
aBTOpaM, OBIAO HE TOABKO IIPAaBUABLHOE COCTaBAeHUe BBIOOpKU. OHU
YYAH, 9YTO OOIIIECTBO PACIaAAeTCs Ha COIMAAbHBIE TPYIIITEL, KOTOPEIE 60-
Aee OAHOPOAHHI [TO OTHOIIEHUIO K KAHAUAAQTAM B IIPE3UAEHTEHL. 3HAUUT,
BEIOOpPKA M3 CAOSI MOJKET OBITH OTHOCUTEABHO MAaAOYMCAEHHOU C BBICO-
KUM pe3yABTaTOM TOYHOCTHU. VIMess pe3yAbTaThl 0OCAEAOBAHUS IO CAO-
SIM, MOKHO XapPaKTepU30BaTh OOIIECTBO B IIEAOM.

W3 cka3aHHOTO BHIIIIE CAEAYIOT CAEAYIOUINE BEIBOAHI.

I'enepaabhnOll COBOKyNHOCMbIO (X ) HA3BIBAIOT MHOKECTBO PE3YAb-
TaTOB BCEX MBICAUMEIX HAaOAIOASHUY Hap 3HAUYEHUSIMU OAHOTO MAU He-
CKOABKHUX IIPU3HAKOB, KOTOPBIE MOTYT OBITH CAEAQHBI IIPU AQHHOM KOM-
IIAEKCe YCAOBUH. [Ipy 3TOM KOMIIAEKC YCAOBUM OIPEAEASIET BapUALIHIO
IIPU3HAKOB T'eHePaAbHOM COBOKYITHOCTU. CHHOHUMOM reHePaAbHOM CO-
BOKYIIHOCTH B CTATUCTUKE SIBASIETCS CAy4aliHas BeandnHa X. Beibopou-
HOU COBOKYNHOCMbIO (BEIOOPKOM) X, Xy, ..., X, HA3BIBAIOT MHOKECTBO
PE3YABTATOB, CAYYaMHO OTOOPAHHBIX M3 IeHEePAAbHOM COBOKYITHOCTH.
Bribopka p0/AKHA OBITH peIIpe3eHTAaTUBHOM, T. €. IPAaBUABHO OTpPa’kaTh
IIPOIOPINU T€HEPAABHOM COBOKYIIHOCTHU. OTO AOCTUTAETCs CAy4YairHO-
CTBIO OTOOPA, KOTA@ BCe OOBEKTHI reHePAaAbHONW COBOKYITHOCTH UMEIOT
OAMHAKOBYIO BEPOSITHOCTH OBITH OTOOPAHHBIMH. 3ajAada CTATHCTUKHU
IIPaKTHYECKU CBOAUTCS K 0OOCHOBAHHOMY CY>KAEHUIO 00 OO BEKTHUBHEBIX
CBOUCTBAaX FeHePAABHOM COBOKYIITHOCTH II0 PEe3YABTATaM CAY4aliHOU BhI-
OOpKU.

B ocHOBe OOBSICHEHUS IIepexopd OT XapPaKTEePUCTHUK CAyYaNHOU
BEeAWYUHBI X, KOTOPBIE BBIYMCASIIOTCSI HA OCHOBE TOYHOT'O 3HAHUS UC-
CAEAyeMOTO 3aKOHA PaclpeAeAeHus, K OMINPUIECKUM (BBIOOPOYHEBIM)
AEKUT UHTepIIpeTanys BBIOOPKU KaK MOAEAN TeHePAaAbHON COBOKYITHO-
CTH, B KOTOPOY BO3MO’KHBIMU 3HAUEHUSIMU SIBASIOTCSI HaOAIOAQBIINECS
(T. €. IpaKTUYECKU pear30BaHHBIE) 3HAUEHUS X, Xy, ..., X,, @ B KQAUECTBE
BEpPOSITHOCTEN 6epyTCsi COOTBETCTBYIOINE OTHOCUTEABHBIE YaCTOTHL UX
IIOSIBA€HUS B BEIOOPKE, T.e. BeAMYUHEI, paBHBIe 1/n. Takum obpaszom,
BBIOOPKY MOJKHO IIDEACTaBUTEL B TAOAMYHOM BUAE:

X Xy X,

1/n 1/n 1/n

YCAOBHO paccMaTpuBasi BEIOOPKY Kak TaOAMYHYIO (POPMY 3aAaHUS
AUCKPETHOM CAYYAHMHOM BEAMYMHBI, BO3MO’KHBEIE 3HAUYEHHsI KOTOPOM



Xy, Xy, ..., X, IOSIBASIFOTCSI C OAHUMU U TEMHU JKE BEPOSITHOCTSIMU D = Py =

1
=...= P, =—, AeTKO IPEACTABUTh SMIINPUIECKIE aHAAOTH PACCMOTPEH-
n

HBIX BBIIIE HaUYaAbHBIX (8.16) u 11ieHTpasrbHBIX (8.17) MOMEHTOB.
CKazaHHOEe IIPOUAAIOCTPUPYEM Ha IIpuMepe Hanboaee 4acToO HC-
IIOAB3YEMBIX HAa4aAbHOTO MOMEHTA IIEePBOTO MOpsiAKa vy = MX u 11eH-
TPaAbHOTO MOMEHTa BTOPOTO MOPsIAKA My = DX.
CoraacHo (8.6) MaTeMaTHUeCKOe OJKUAQHNE AUCKPETHON CAyYalHOMU
BEAWYHMHEL C I BO3MOKHBEIMU 3HQUEHUSIMH X{, Xy, ..., X, 1 COOTBETCTBY-

1
IOUIMMU BEPOSATHOCTSIMU Dy = Dy = ... = P, = — PaBHO:
n

n n 1 1 n
MX :inPI :in— _ZXZZ )_(. =
i=1 i=1 n

Hcxopsa n3 popMyABI MaTeMaTH4eCKOTO OXKHAAQHWSL, MBI IIPUIIAU
K hopmyae cpeaHel apudmeTnuecko (BEIOOPOUHOM CpepHel), OCHOB-
HOM U HamboAee YyIIOTPeOUTEABHON XapaKTePHUCTUKU IJeHTpa I'PYIIIN-
poBaHUS:
1 n
X = —le-. (8.39)
N
Takum oOpa3oM, cpepHssT apudMeTHIecKas X SIBASIETCS BblOOPOU-
HBIM QHAAOTOM MamemMamu4eckoro oxuganus MX. Aucnepcus Auc-
KPEeTHOU CAyYalHOM BeAUUYUNHHBI COTAAcHO (8.11) paBHa:

DX =Y (x; MX)p;.

i=1
— 1

Y4uuThIBas, 4TO AAA Halllero npuMepa MX =X, a p; = —, IOAy4UM
n

DX =1%(x %?=s2
g

WTaxk, MBI npuilinu K popMyae BblOOPOUHOU gucnepcuu:
1 n
s?==>(x; X)? - (8.36)
iy

KOTOPAs IBASIETCSI BLIDOPOYHBIM @HAAOTOM F'eHepaAbHOM pnuctepcuu DX.
Paccy>xpast aHaAOTHYHO, MOJKHO ITOAYYUTH BBIOODOYHBIE @HAAOTHU
U APYyTMX MOMEHTOB T'€HepaAbHOM COBOKYIIHOCTH, @ TakyKe ITOKAa3aTh,

m .
YTO OTHOCHTEAbHAd 4aCTOTa — eCThb BI:I60pO‘~IHLII/I AHAAOT BEPOSTHO-
n



CTU D TOSBAEHUSI HEKOTOPOT'O COOBITUSI A B OTAEABHOM UCHBITAHWY,
€CAV M eCTh YMCAO ITOSIBACHUS COOBITHSA A B N HE3aBUCUMBIX UCITBLITAHU-
s1X. BEIGOPOYHBIM aHAAOTOM TEOPETUIECKOU (PYHKIIUU PACIIPEACACHUs]
F(x) (6.2) aBasieTca dyHKIUS F(x), IOCTpOeHHAas II0 BEIOOpKe 00BheMOM
N U oIIpepeAsieMasi COOTHOLIeHHEeM

Fx) =YX, (8.37)

n

TA€ V(X) — YMCAO BBIIBAEHHBIX 3HAUEHUU B BEIOODKE Xi, Xy, ..., X, MEHb-
VX X.

W3 onpepereHns sMIupu4ecKor (yHKOUM PACOpPEASAEHUS HeIIo-
CPEACTBEHHO CAepyeT OOBbSICHEeHHEe YaCTO UCIIOAB3YeMOI'O ee APYTroro
Ha3BaHUs — «HAKOIACHHAsi OTHOCUTEABHAs 4aCTOTa».

AAst TOCTpOeHUsT BLIOOPOYHOM (DYHKITUHM IAOTHOCTH f(X) IO BBIOOD-
Ke oObeMa N U3 HelIpepPBIBHOM reHePaAbHOM COBOKYITHOCTH X MCIIOAB-
3yIOT IIPEABAPUTEABHO CTPYIIIMPOBAHHBIE AQHHBIE (CM.II. 2.4) U IIOAa-
TaoT, 4TO

Fx) = ), (8.38)
nA,
rae k — TOpSAKOBBINM HOMEpP WHTEepBaAad IPYIINPOBAHUS, B KOTOPBIM
IIoIasa TO4YKa X; V(X) — YUCAO HAOAIOAEHUY, ITOIABUINX B 3TOT UHTEP-
BaA; A — AAMHA UHTEpPBaAa.

B craTucTHKe UCIOAB3YIOTCS ABA PA3AMYHBIX BapHaHTa WHTepIpe-
TalluU BEIOOPKU U €€ OTAEABHBIX SIA€MEHTOB.

[Tpu mepBOM (IpPaKTHYECKOM) BapUaHTe HMHTEepPIpeTalluu Nog Bbl-
6opkoil xy, Xy, ..., X, IOHUMAIOTCSI (PAKTUYECKYU BBISIBACHHbIE 3HAUEHUS
HCCAEAYEMOU CAYYAaWHOU BEAMYUHEL, T. €. KOHKPETHBIE YMCAQ.

B cooTBeTCcTBUU CO BTOPHIM BapUaHTOM MHTEPIIPETAIIUY NOY BbLOOP-
KOU Xy, X, ..., X, IOHUMAETCS IIOCAEAOBATEABHOCTb HE3aBUCUMBIX, OAU-
HAKOBO PACIPEAEACHHBIX CAYYAWHBIX BEAUUYNH, 3aKOH PACIPEASACHUS
KOTOPBIX COBHAAAET C pacIpeAereHHeM IeHepaAbHOM COBOKYIIHOCTH.
TakuM oOpa3oM, eCAu reHepaAbHasi COBOKYIHOCTE X UMeeT HOpMaAb-
Hoe pacupeperenue, T.e. X~N (U; O), TO X; TaK)Ke IPUHAANEKUT AT BCEX
i=1 2, .., n K HOPMAaABHOMY paclIpeAeAeHUIO C MaTEMAaTUUYeCKUM OXKU-
AaHueM Mx; = p u pAucnepcueit Dx; =62, T.e. x;~N (u; 6) pps1i=1,2, ..., n.

B cooTBeTCTBUM CO BTOPHIM OIIpeAeAeHHEeM BEIOOPKU BCe BHIOOPOU-

_ m .
HEIe XapaKTePHUCTHUKHU (X, 52, 5, —) SABASIOTCS CAYYQUHBIMU BEAUYUHA-
n

MU, KaK QYHKIIUU OT CAYYAHHBIX X;.
B oTAnune oT BBHIOOPOYHEIX, IIapaMeTPhl reHePAAbHON COBOKYITHO-
ctu (W, 6% G, p) ABASIOTCSI HECAYUAIIHBIMU BEAUYUHAMU.



Kaxk y>ke oTMe4anochk, CpepHue 13 GOABIIOTO YNCAA HAOAIOAEHUH 00-
HaAPY’KUBAIOT 3aMEUYaTEABHYIO YCTOMYHMBOCTDL. K TAKOrO popa CpeaAHUM
OTHOCSITCSI U BCE PACCMOTPEHHBIE BhIIIIEe BEIGOPOUYHBIE XapPAKTEPUCTHU-
Ku. MareMaTnyeckuM 060CHOBAHHUEM 3TOIO (PAKTa CAY>KAT Pa3AUYHBIE
G opMBI 3aKOHA OOABIIINX YHUCEA. 3aKOH ITO3BOASIET TEOPETUYECKU 000-
CHOBATb YCTOWYUBOCTH OCHOBHBIX BBHIOOPOYHBIX XapaKTEPUCTUK pac-
IIPeAEAEHUs (CPeAHero 3HaueHUsl, AUCIepCUY, (PYHKIUHU paclpepene-
HUS ¥ IAOTHOCTH, TIOCTPOEHHKIX IO BEIOOPKE X{, Xy, ..., X,). [1pu aTOM
IIOKa3aTeAeM YCTOMYMBOCTH CAYKUT AUCIIEPCHSI COOTBETCTBYIOIIEH BBI-
OOpPOYHOM XapaKTEPUCTUKMU.

[MTpounartocTpupyeM CKazaHHOE Ha IIpUMepe BHIOOPOYHOMN CpepHel
X, IOAy4eHHOH IO BBIOODKE X;, Xy, ..., X, B3SITON M3 reHeparbHOU CO-
BOKYIIHOCTH X C MAaTeMaTUYeCKUM OKHMAQHUEM Mx; = L U AuCIepcren
Dx;=c>

OTCI0AQ, B COOTBETCTBUM CO BTOPBIM OIIPEAEAEHUEM BBIOOPKH, CAe-
AyeT, 4TO ee i-M1 SAeMEeHT X; eCTh CAydaliHas BeAHWYMHAa C MaTeMaTuue-
CKUM OKHMA@HUEeM Mx; = u u pucnepcuedt Dx; = 6% pasiBeex i= 1, 2, ..., n.
[Tpu 5TOM 3A€MeHTHI BEIOOPKH X, X, ..., X, B3AUMHO He3aBUCHUMEI. TorAa

. . _ 1&
AMCIIEDCHST CDeAHEH apr(MeTIIeCKoi X paBHa DX = D| =) x;
n i=1

B cooTtBetcTBUM cO cBovicTBamu aucnepcud (8.14) u (8.15) moxxHO
1
BBIHECTU MHOXXUTEAb — 3a 3HaK AUCIEPCHUH, BO3BEAS IIPEABAPUTEABHO
n
ero B KBaApaT, U IIOMEHSITh MeCTaM{ 3HaKU AUCIIEPCHUH U CYMMHUPOBa-
Hus. Torpa OypaeM UMeThb

_ 1 1S, 1 , ©
Dx =—22DXl- —220 =—nc° — =
n= 4 n= o n

1 OKOHYATEeABHO

(52

Dx = —. (8.39)
n
Takum obpa3oMm, coraacHo (8.39) mo Mepe yBeanueHUs1 oObeMa BHI-
GOpKYU AUCIIEpPCHS X OYAET YMEHBIIAThCS U CPEAHSISI OYAET CTPEMUTHCS
K [IOCTOSTHHOM BEANMUYUHE, OIIPEAEASIEMOY TeHePAABHOMN CPEAHEH L.
YToOBI yOEAUTBECS B 3TOM, OIIPEASANM MaTeMaTHu4eCKOoe OKMAAHUe
X. C yueroM cBoMCTB (8.8) 1 (8.9) MaTeMaTH4eCKOTO OKUAQHUS OyAeM
UMeTh

1 n 1 n 1
Mx=M|—->x;, |=—) Mx; —nu=|&
nZ i nZ; el

i=1



B npuBeapeHHOM BUAE

MX = p (8.40)

[ToaTOoMy IO Mepe yBeAMYEHUs 1 BEAUYHMHA X OYAET NPUOAMIKATHCS
K MX = nco BCe MeHblIIIel Bapualyen.

AHAAOTMYHO, OTHOCUTEABLHAS YaCTOTa W = % KaKOT0-AMOO0 COOLITUS
II0 Mepe yBeAndeHus1 o0beMa BBIOOPKH I 6ypeT Ooaee TOYHO XapaKTe-
pPHU30BaTh BEPOSTHOCTE P 3TOTO COOBITHS, TaK Kak coraacHo (8.33) mare-
MaTUYeCKoe OXKMAaHUe W paBHO Mw = p, a cpepHee KBappaTUYeCKoe

p(1-p)

—

CpeapHee KBappaTHUUeCKOe OTKAOHeHUHe BBIOODOYHBIX XapaKTepu-
CTHK X U W C OAHOM CTOPOHBI XapaKTepHU3yeT UX BapHUalliio OTHOCHUTEAD-
HO MaTeMaTHYeCKOTO OKHUAAQHUS, & C APyrol — owubKy BblOOPKU IIpHU
OIleHKe COOTBETCTBYIOIIEro lIapaMeTpa reHepaAbHOM COBOKYITHOCTH (U
uAm p). B aTOM CBSI3U CpepHee KBaApaTUUYECKOe OTKAOHEHUE HAa3hIBAIOT

OTKAOHEHHWe w PaBHO G, =

9 9 o (¢
cImaHgapmHou OWUOKOIUl COOTBETCTBEHHO cpepHen Gy = —— HUAHM OT-

Jn

y _ |p(1-p)
HOCUTEABHOU YAaCTOThI Oy = ———.
n
CraTucTuuyecKue OlleHKU CTaHAAPTHOM OIInOKU BIOOPKHU. Bo MHO-
TUX CAY‘IaHX HapaMeprI FeHepaAbHOﬁ COBOKYHHOCTI/I p., ou p Hen3BeCT-
HBbI, d U3BECTHHI AUIITH HOAY‘{eHHBIe II0 BLIGOpKe "X OII€HKH, 3HAYeHUA

cpeapHel apudMeTUIeCcKoU X, BLIDOPOYHOI'O CpeAHEro KBaapaTUieCcKo-

. m
T'O OTKAOHEHUA S MAN OTHOCHUTEABHOM YAaCTOTHI W = —, TOI"Aa OII€HKa
n

3HAUEHUs CpeAHeM KBAAPATHYEeCKOMN OLIMOKM CpepHel apudMeTude-
CKOMU G OIIPEAEASIIOT 110 (popMyae

s
Sy = ——,TAE S

N

O11eHKYy 3HaUeHHUs CpepAHeN KBaAPATUUYeCKOM OMINOKM OTHOCUTEAD-
HOU YaCTOTEI G, HAXOAAT C IIOMOIIBIO (DOPMYABL

(8.41)

5y = M4 (8.42)

n
[Tpu pocTaTouHO BOABIINX 0OBeMax BHIOOPKH (1> 30 arsa X un > 100
AASI W) MOJKHO CUHUTATh C yueToM (8.41) u (8.42), 4To HOpMaABHBIN 3aKOH

paciupeapeneHud uMmeeT BbI60pO‘{HbIe XdPAKTEePUCTUKU:



S=

X

“H ne N (0, (8.43)
S n>30

T.e. Mt=0; Dt=1, sz :%,aTaKX(e
n

w(l-w)

(=W TP _ WP . N (0:1), rae s, =
Sw \/W(l — W) n>100

n

(8.44)

W3 (8.23) crepyeT, YTO BEPOSITHOCTD ITOTIAAQHUS CAYUYAHHOMN BeANYH-
HEL [ B MHTEPBaA OT —1, A0 £, paBHa:

P(-t,<t<t)=D(t) =Yy, (8.45)

TA€ Y — 3aAAHHAS BEPOSTHOCTh, & 3HAYEHWsl f, ONPEAEASIOTCS IO
TalbA. 1.1 u3 ycrosusa O(t,) =v.

IMoacTaBusB B (8.45) 3HaueHUs ¢ COTAACHO BEIpasKeHUIM (8.43) u (8.44)
U PEIIMB HEPAaBEHCTBA OTHOCUTEABHO [TaPaMETPOB |l U P COOTBETCTBEH-
HO, IIOAYYUM IIEPBHIN PE3YABTAT:

rpedsz =t,sz t, Us—c, O3 — IpepeAbHas OIIMOKa CpeAHeH X.
n

BTopoti pe3yabTaT OyAET TAaKUM:
Pw-ts,<p<w+its,) =7, (8.47)

w(l—-w)
rae 8, =t,s, :T' ad, — mpepeAbHasi OIIMOKa OTHOCUTEAB-
HOM 4aCTOTHI W.
Qopmyas! (8.46) u (8.47) oIpeAeAsTIOT TaKKe MHTEPBAA, B KOTOPOM
C BEPOSITHOCTBIO ¥ OYAYT HAaXOAUTHCS HEeU3BeCTHHIE IIapaMeTphl reHe-
PaAABHOM COBOKYIIHOCTH, COOTBETCTBEHHO MaTeMaTH4eCKOe O’KUAA-

HUeE |l ¥ BEPOSITHOCTS D.

AOCTOBEPHOCTh PACCYUTAHHBIX IO BBHIOOPOYHBIM AQHHBIM Xapak-
TEPUCTHUK B 3HAUUTEABHOU CTEIIEHU ONIPEAEASIETCSI Pelpe3eHTaTUBHO-
CTBIO BEIOOPOYHON COBOKYITHOCTH, KOTOpasi B CBOIO OY€PEADb 3aBUCHUT
oT criocoba 0TOOpa eAMHUI] U3 TeHePAaAbBHOM COBOKYITHOCTHU. B KaskpoM



KOHKDPETHOM CAyYae B 3aBUCHUMOCTH OT CYILTHOCTH UCCAEAYEMOTO SIBAE-
Hus, oObeMa COBOKYITHOCTH, BapHalluy U pacIlpepereHnsT HabAropae-
MBIX IPU3HAKOB, MAaTEPUAABHEIX U TPYAOBEIX PECYPCOB, a TAK)Ke WHBIX
YCAOBHUU BBIOUPAIOT HauboAee IPEATIOUYTUTEABHYIO CUCTEMY OpPraHu3a-
UM OTOOPA, KOTOPAasi OIIPEAEASIETCS BUAOM, METOAOM M CITOCOOOM OT-
Oopa.

[To BUAY pPa3AMYAIOT WHAMBUAYAABHBIM, TPYIIIOBOM M KOMOMHMPO-
BaHHEBEIM 0TOOp. Ilpn unguBugyaabHom omoéope B BLIOOPOUHYIO COBO-
KYIIHOCTBb OTOUPAIOTCSI OTAEABHBIE €AMHUIIEI TeHePAAbHON COBOKYIIHO-
CTH, IpU I'PYNNOBOM — TPYIIBl €AUHUI], IIPU KOMOUHUPOBAHHOM —
CoueTaeTCs 'PYIIIOBON U HHAUBUAYAABHBIN OTOOD.

Metop, oT6Gopa ompepersieT BO3MOKXHOCTH ITPOAOAKEHUST YIaCTHS
O0TOOpaHHOM eAVHUIIEI B IIPOIleaype oTOopa.

BbecnoBmopHbIM HA3BEIBAETCS TAKOM OTOOP, IIPY KOTOPOM IOITaBIIIAs
B BBIOODKY €AMHUIIA He BO3BpPAIlAeTCs B COBOKYIIHOCTBH, M3 KOTOPOM
OCYLIECTBASIETCS AaAbHeHNmui otoop. [Ipu nosmoprom omobope 1io-
IIaBIIasI B BEIOOPKY €AMHUIIA IIOCAE PErucTparuy HabAIOAQEMBIX ITPU-
3HAKOB BO3BPAIAeTCSI B UCXOAHYIO (T€HEePAABHYIO) COBOKYITHOCTE AAST
y4acTus B A@AbHeMIel npolepype orbopa. [Ipu aTom MeTope oTGopa
00beM IreHepaAbHOM COBOKYITHOCTH Ha BCEM IIPOTSIKEHUM IIPOIleAyPHI
BBIOODKHU OCTAeTCsl HeM3MEeHHBIM, YTO 00YCAOBAUBAET IIOCTOSIHHYIO Be-
POSITHOCTB IIOITAAQHUSI B BLIODOPKY BCEX €AVHUI] COBOKYITHOCTH.

[ToBTOPHBIN MeTOA OTOOpa NMPUMEHSIETCSI B TeX CAydasxX, KOTjpa
XapaKTep MCCAEAYEMOTO SIBAEHUS ITPEAIIOAATaeT BO3MOJKHOCTH IIO-
BTOPHOM perucTpalnuu eAuHuI. Takasi BO3MOKHOCTE, IIPEJKAE BCETO,
MOJKET UMeTh MeCTO B BLIOOPOYHEIX 0OCAEAOBAHUSIX HACEAEHUS B Ka-
yeCTBe IIOKyIlaTeAel, MaleHTOB, n3bupareaei, abUTYPHUEHTOB U T. A,
K moBTOpHOMY IpUpPABHUBAETCS U OTOOP M3 COBOKYIHOCTH, 3HAUU-
TEABHO ITPEBHIIAIOIINN 06'beM BEHIOOPKY, @ TaK)Ke U3 COBOKYITHOCTH,
rPAaHUIILI KOTOPOM He OMpPeAeAeHBl, HallpuMep, BCAEACTBHE HeIlpe-
PBIBHOTO IIPOU3BOACTBEHHOTO IIpollecca. B MOAOOHBIX CAydasx 3Ha-
YeHUsI OTOOPAHHBLIX E€AMHUIl PAacCMaTPUBAIOT KaK TUIIOTETHYECKUE
BEAUYMHE], HE UCKAIOYAIOI[Ne BO3MOKHOCTH MHOTOKPATHOTO IIOBTO-
peHwus.

Cnoco6 omb6opa onpepeAsseT KOHKPETHBIN MeXaHU3M UAU IIPOIEAY-
Py BBIOOPKH €AMHUI] U3 TeHEPAABHOM COBOKYITHOCTH. B IIpakTHKe BEI-
OOpPOYHBEIX OOCAEAOBAHHUM HauOOABIIIee PACIPOCTPAHEHHE IIOAYYHAU
COOCTBEHHO-CAyUYaliHasi, MeXaHu4ecKasl, TUIIN4YeCcKasl, CepuiHas, KOM-
OMHUpPOBaHHASA BEIOODKMU.

Cob6cmBEHHO-CAYUAliHASL BBLOOPKA 3aKAIOYAETCSI B OTOOPE eAMHUI]
13 reHepaAbHOM COBOKYITHOCTH HayTap, Haypauy, 6e3 Kakux-Aubo sae-
MeHTOB cucteMHOCTU. OAHAKO, TIPEKAE YeM IMPOU3BOAUTL COOCTBEH-



HO-CAYYaMHBEIM OTOOP, HEOOXOAMMO YOEAUTHCS, YTO BCe 6e3 NCKAIoUe-
HUS EAVHUILI TeHEePAABHON COBOKYITHOCTH NMEIOT aOCOAIOTHO PAaBHEBIE
LIIQHCHI IIOIIAAQHUS B BEIOOPKY, @ B CIIMCKAaX WA [IepedHe OTCYyTCTBYIOT
IIPOIYCKY, UTHOPUPOBAHUSI OTAEABHBIX eAWHUI] U T.1. CAeAyeT Tak-
K€ YCTaHOBUTDL YETKHEe T'PAHUIBI FTeHEePAaAbHON COBOKYITHOCTH, YTOOHRI
BKAIOUEHUE UAM HEBKAIOUEHUE B Hee OTASABLHBIX eAMHUIT He BBI3BIBAAO
coMHeHNM. Tak, Ipu 06CAEAOBAHUU CTYACHTOB HEOOXOAMMO yKa3aTh,
OyAYT AW IDUHUMATHCS BO BHUMAaHUE AMIIQ, HAXOASIIUECS B aKapeMU-
YeCKOM OTIIyCKe, CTYA€HTHI HETOCYA@PCTBEHHBIX BYy30B, BOEHHBIX y4U-
AU U T. 1. [ Tpu 06CAEAOBaHUY TOPTOBBIX IIPEATIPUSTUN BaJKHO OITpeAe-
AUTBCS, BRAIOYUT AYl TeHEPAAbHAsI COBOKYITHOCTb TOPTOBBIE IABUABOHHI,
KOMMepYeCKHe MaAaTKA M Opoumre MOAOOHBIE OOBEeKTH. TeXHUYeCKU
COOCTBEHHO-CAYYAMHBEIM OTOOD IIPOBOASAT METOAOM ’KepeObeBKU HAU
110 TabAUIEe CAYYAWHBIX YHCEA.

Anst )KepebbeBKU HEOOXOAUMO ITOATOTOBUTH AOCTATOUYHOE KOAWUE-
CTBO J)XpebreB — (PUIIEK, IIIapoB, KAPTOYEK B COOTBETCTBUHU C OOHEMOM
reHepaAbHON COBOKYITHOCTH. KasKABIN KpeOuil AOAKEH COAEPKaTh UH-
dopmanyio 06 OTAEABHOM eAMHHIe COBOKYITHOCTH — HOMeD, (aMUANIO
AWIIA UAW aApec, Ha3BaHMe HMAHW KaKOM-AMOO APYTOM OTAMYUTEABHBIN
npusHak. Heob6xoaprMoe B COOTBETCTBUU C YCTAHOBAEHHBIM IIPOIIEHTOM
0TOOPA KOAUUECTBO JKpeblreB U3BAEKAETCs U3 001Iel X COBOKYITHOCTH
B CAY4YalMHOM IIOPSIAKE.

IIpu oTbope no madauyam CAy4aiiHbIX HUCEA KaXKAasd eAMHUIIA Te-
HepaAbHOM COBOKYIIHOCTU AOAKHA UMETh IOPSIAKOBEIN HOMeD. TaOAUITEL
CAyYaWHBIX YHCEeA IIOAYYAIOTCS C ITOMOIIBIO AQTUMKA CAYYAMHBIX YHCEA
Ha OBM u mpeacTaBASTIOT COOOM aOCOAIOTHO ITPOU3BOABLHBIE CTOAOITHI
nudp. B coorBeTCcTBHM € 06BEMOM IreHEepPaAbHON COBOKYITHOCTH BBLIOU-
paeTcs At060M CTOADEI] C YnCAaMU HeOOXOAMMOM 3HaunMocTu. Hanpu-
Mep, eCAU TeHepaAbHask COBOKYIHOCTE BKAIodaeT 5 000 epnHUIl, oTpe-
OyIOTCS 4eThIpeX3HayHble CTOAOITEI, IIPU 3TOM 4HcAa Ooaslie 5000 He
OyAyT IPUHHUMATBLCS BO BHUMaHUe. B BEIOOPOYHYIO COBOKYIIHOCTH OT-
OUPAIOTCS eAUHUITBI C ITIOPSIAKOBBIMM HOMEpPaMU, COOTBETCTBYIOLIUMU
YMCcAaM BBIOPAHHOTO CTOADIIA.

CoBCTBEHHO-CAYUYaWHEBIM OTOOP MOXKET OBITh KaK IIOBTOPHBIM, TaK
U OeCIIOBTOPHBIM. AASI TPOBEAEHUS OECIIOBTOPHOI'O OTOOPA B IIpoliecce
>KepeObeBKY BHIIaBIINE JKPeOUM 0OpaTHO B MCXOAHYIO COBOKYITHOCTH
He BO3BPAllaIOTCS U B AaAbHelIIIeM 0TOOpe He y4acTBYIOT. [ Ipn UCIIOAB-
30BAaHUU TaOAUI] CAYUAMHEBIX Y CeA 0eCIIOBTOPHOCTb OTOOpa AOCTUTAET-
Cs1 IPOITYCKOM YMCEA B CAydYae UX IIOBTOPEHUS B BEIODAHHOM CTOADIE
WA CTOADIIAX.

[Tocae mpoBepeHUst 0TOOPa PACCYNUTHIBAIOTCSI CPDEAHSIS U ITPEAEABHAS
oImrOKa BEIOOPOYHBIX XapPaKTEPUCTHUK X U W.



[Tpn mOBTOPHOM COOCTBEHHO-CAYYaWHOUW BBIOOpPKE CTAHAAPTHAS
L = . m

omubKa CpepHel X U OTHOCUTEABHOUN YaCTOTHI W = — OIIPEAEASIeTCS
n

o hopmyaam (8.41) u (8.42):

So=_ u s :/M
X \/H w n .

[TpeapenbHBIE OMIMOKY 3TUX XaPAaKTEPUCTUK C BEPOSITHOCTHIO Y BHISIB-
AsiIOTCs IO (hopmyaam (8.46) u (8.47): sz =t,szu s, =t,5,,TAe t, HAXOAAT
1o Taba. I'1.1 u3 ycarosus @(t, ) = v.

[Tpu 6ecioBTOpHOM OTOOPE B (hOPMYAYy BEIOOPOYHOM CpepHeM KBa-
ApaTudecKoy OMUOKU CpepHel (X) U OTHOCUTEABHOU YacTOTHI (W) He-
00XOAMMO BBECTH ITOIIPABKY Ha YUCAEHHOCTb reHePAAbHON COBOKYITHO-
ctu. I'Tocae atoro popmyasl (8.41) u (8.42) IPUBOAAT K BUAY:

5e = % N]\‘]” (8.48)
nu
S =\/W(1_W) ~JN‘H. (8.49)
n N

IIpumep 8.5. B TaOA. 8.5 mpeaACTaBACHBI PE3YABTATHL O0CA€AOBAHUS JKUAUIIL-
HBIX ycaoBu 200 sxuteneii (n = 200) ropopa, IOAyUYeHHBIE Ha OCHOBE COOCTBEH-
HO-CAy4YaHHOM IIOBTOPHOM BEIOODKHU.

TpeOyeTcst OIPEAEAUTH C AOBEPUTEABHON BepOATHOCTHIO 0,95: 1) mpepeas-
HYIO OIIMOKY BLIOOPOYHOU CpepHeHr X U MHTePBaA, B KOTOPOM MOJKeT HaXOAUTh-
Cs1 MaTeMaTHU4eCKoe O’KHUAAHME |, CPEAHUM pasMep OOlIel IAOLIAAW JKUABY,
MIPUXOASAILErOCS Ha OAHOTO YEAOBEKQ; 2) IPEASAbHYIO OIMINOKY OTHOCUTEABHOM
YaCTOTHL W, AOAIO JKUTeAel, 06eCIIeYeHHOCTD JKUABEM KOTOPBIX COCTaBASIET Me-
Hee 15 Mm% 1 UHTEpBaA, B KOTOPOM MOJKET HAXOAUTBCS BEPOSITHOCTD P 3TOTO CO-
OBITHA.

OO0111ast TAOIIAAL JKUAHMIIL, Ywucao O0111as1 TAOIIAAD JKUAHMIIT, Ywucao
MPUXOAIIIUXCS HA OAHO- SKUTEeAeNr TPUXOAAIINXCS HA OAHO- SKUTEeAeHr
rO 4eAroBeKa, M2 (a;—by) (m;) ro ueAroBeKa, M2 (a;—by) (m;)

Ao 5,0 2 20,0—25,0 42
50—10,0 19 25,0—30,0 26
10,0—15,0 41 30,0—35,0 16

15,0—20,0 54



Peuienue. 1. OnpeperrM IPEABAPUTEABHO CTAHAAPTHYIO OLINOKY CpepHen
Sz. C 3TOH IIeABI0 PACCUHUTAEM CPEAHIOI0 apU(PMeTHYeCKyIO X U BEIOOPOUYHYIO
AVCIIEDPCHIO 10 AQHHBIM TabA. 8.5. [TpeaBapUTEABHBIE BHIUHCASHUS IPEACTABUM
B BUAE pacyeTHOM TabA. 8.6.

l
Aairee, yIUTBIBAsA, 9TO N = Zmi 200, gpe | = 7 — YKUCAO UHTEPBAAOB, IIOAY-
i=1
YUM

|

)
:lZX[m,» L-3735:18,925 M2,
0= 200

, _ 81850

st=x2 (XP (18,925) = 51,094.

OrTcropa caepyerT, 9To s = 7,148 Mm% Torpa CTaHAAPTHAS OIINOKA CpeAHEeH! Co-
raacHo (8.41) paBHa:

g = 148 sos,

" Wn 200

AAs OlIpeAeAeHust TPEAeAbHOM OmmuOKU X u3 ycroBus @(t) =y = 0,95
o TabA. I'1.1 navipem t, = 1,96. Toraa, coraacHo (8.46):
Oz =t,85 1,960,507 = 0,994,
a MHTepBaAbHAs OlleHKa reHepaAbHOM CpepHel paBHa
X -0z Spu<X+0;,

HAHU C YY4E€TOM IIOAyYEeHHBIX 3HaueHni 17,93 < pn <19,92.

I'pasuUIb Yucao CepeanHa
WHTEPBAAOB SKUTEAeH WHTepBara X;m; x2m;

a;—b; m; X;

Ao 5,0 2 2,5 50 12,50
05,0—10,0 19 79 142,5 1068,75
10,0—15,0 41 12,5 512,5 6406,25
15,0—20,0 54 17,5 945,0 16 537,50
20,0—25,0 42 22,5 945,0 21262,50
25,0—30,0 26 27,5 715,0 19662,50
30,0—35,0 16 32,5 520,0 16 900,00

HToro 200 — 3785 81850,00



Takum obpaszoM, ¢ BepogTHOCTBIO 0,95 MOKHO YTBEPKAAQTh, UTO CPEAHHUM
pa3zMep oO11Iel MAOIIIAAY, IPUXOASAIIENCS Ha OAHOTO YeAOBEKQ, B IIEAOM IIO T'O-
POAY HAXOAUTCS B TIpeaenax ot 17,9 oo 19,9 M2

ITpu pacueTe CTaHAAPTHON OLINOKHU COOCTBEHHO-CAYYaHHON O€CIIOBTOPHOU
BBEIOOPKHM COrAacHoO (8.48) umeeMm

n
Sz = ,— 1-—
EcAn IPeATIOAOKUTD, UTO AQHHBIE TaOA. 8.5 SIBASIIOTCSI Pe3YABTAaTOM 5%-TO
0eCIOBTOPHOI'0 OTOOPA (T. €. TeHepaAbHasA COBOKYITHOCTB BKAOUaeT 4 000 ThIC.
€AMHUII), TO CTAHAAPTHAA OIINOKa X OyAeT HeCKOABKO MEHbIIIEe:

7148 [~ 200
* J200 4000

COOTBETCTBEHHO YMEHBIIUTCA U IIPEAeAbHasd OLINOKA BEIOOPKH, YTO BBI3O-
BeT Cy)KeHHe I'PAHUI] reHepaAbHOU cpepHell 1. OCOOeHHO OLIyTUMO€E BAUSHUE
[IONIPABKU Ha 6eCIIOBTOPHOCTH OTOOpA TP OOABIIIOM IIPOIIEHTEe BEIOOPKU.

2. Teneps pemIuM 3apauy AAS AOAU AHLL, O0eCIeYeHHOCTh JKUABEM KOTOPBIX
cocTraBasieT MeHee 15 Mm% CoraacHo TabA. 8.5, YNCAEHHOCTE TAKUX AUI] COCTaBAS-
eT m = 62 4eA., a OTHOCUTEAbHAS YaCTOTa

=0,493 m2.

w=" 82 43
n 200
Toraa craBpapTHAS OIIMOKAa OTHOCUTEABHOM YaCTOTHI COTAACHO (8.42) paB-

Ha:

5, - \/W(l—w) :\/0,31-0,69 0,032
n 200

a mpepeAbHast OIMOKa OTHOCUTEABHOM 4acCTOTHI (8.47) ¢ BepoaTHOCTHIO 0,95 co-
CTaBUT

8, =1,8, 196=0,0327=0,0641.

Y

OnpepeArM WHTEPBAABHYIO OIIEHKY IeHEPaAbHOH AOAM, BEPOSTHOCTU P.
C yueroMm (8.47) moAyuuM: w —93,, < p < w +9,,, @ C yIeTOM ITOAyUEHHBIX 3Hade-
Huit 0,31-0,064 < p <0,31+ 0,064 nru 0,246 < p <0,374.

CAepOBaTEABHO, C BEPOATHOCTBIO 0,95 MOXKHO YTBEPIKAQTH, UTO AOAS AHII,
MMEIOIINX OOILIYIO MAOIIaAL MeHee 15 M% Ha 4eAOBeKa, IO TOPOAY B IIEAOM Ha-
XOAUTCS B Ipepenax ot 24,6 po 37,4 %.

MexaHnyecKasi BBIOOpPKa IIPUMEHSIETCS B CAydYasiX, KOTAQ TeHepaAb-
Hasl COBOKYIIHOCTb KaKUM-AMOO 00pa3oM yIIOPSIAOYEHa, T.e. UMeeTcs
oIpeAeAeHHast TOCAEAOBATEABHOCTD B PACIIOAOKEHUH €AUHUIT (TaOeAb-
HBbIe HOMepa paOOTHUKOB, CIIUCKU U30upaTeAeis, TeAepOHHBIE HOMEPa
PECIIOHAEHTOB, HOMepa AOMOB M KBapTHUD U T.1I.). AASI TPOBEASHUS Ta-
KOM BEIOOPKM yCTaHABAMBAETCS IIPOIIOPIUS OTOOPa, KOTOPAst OIIPEAEAS-



eTCsI COOTHeCeHneM 00BeMOB BLIOOPOYHOM ¥ TeHEPAABHOM COBOKYIIHO-
crelt. AomyctuM, u3 coBokynHOCTH B 500000 epArMHUI] IPEAIIOAATAETCS
OAYYUTE 2%-10 BEIOOPKY, T.e. oTo6parh 10 000 epnrur. OTO60p epArHUI]
OCYIIECTBASIETCSI B COOTBETCTBHUY C YCTAHOBAEHHOM ITPOIIOPILIMEN Yepes3
paBHBIe UHTepBaAbl. Hanpumep, npu nponopuuu 1: 50 (2%-s BeIOOPKa)
oTbupaeTcs Kaxkaast 50-s1 eamHuIla, mpu mponopituu 1 : 20 (5%-s1 BEIOOP-
Ka) Kaxkpas 20-s1 eAMHUIIa U T. A.

[eHepanrbHYIO COBOKYIIHOCTb IIPM MEXaHUYEeCKOM OTOOpe MOXKHO
PaH>XUPOBATh UAM YIIOPSIAOUYUTE II0 BEAWUYHNHE M3y4aeMOTo UAM Koppe-
AUPYIOIIEro ¢ HUM IIPU3HAKQ, YTO IIO3BOAUT ITOBLICUTH PEIIPe3eHTaTHB-
HOCTBb BEIOOpKH. OAHAKO B 3TOM CAy4ae BO3PAcCTaeT OIMaCHOCTH CHUCTe-
MaTHU4YEeCKOM OIMUOKY, CBSI3aHHOM C 3aHMYKeHUEM 3HaUeHUs N3y4aeMOTO
IIPU3HAaKA (€CAM U3 KaKAOTO NHTEepBaAa PerUCTPUPYETCs IepBOe 3Have-
HUeE) UAUM eTO 3aBHIIIeHUEM (€CAH U3 Ka’KAOTO MHTepBaAd PETUCTPUPY-
eTcsl IocAepHee 3HaveHUe). [ToaToMy 1leaecoob6pa3HO OTOOp HAUMHATH
C CepeAUMHBI IIepBOr0 MHTePBaAd, HaAIpuMep npu 5%-1 BBEIOOPKE OTO-
opats 10, 30, 50, 70 1 ¢ TaKUM >Ke UHTEPBAAOM IIOCAEAYIOITNE EANHUITEL.

OnacHOCTh CUCTEMATUUYECKOM ONIUOKU IIPU MeXaHUYeCKOM BHIOOPKe
TaK’Ke MOJKET IIOSIBUTHCSI BCAEACTBUE CAYYalHOTO COBIIaA€HUS BEIOpaH-
HOT'O MHTEpPBaAda U IUKAWYECKUX 3aKOHOMEPHOCTEN B PaCIIOAOKEHUU
eAVHUI] TeHEepaAbHOU COBOKYIIHOCTHU. Tak, IIpu Bcecoro3Hol nepenucu
HacenreHus 1989 r. B xope 25%-ro BEIOOPOYHOTO OOCAEAOBAHUS ceMel
“MeAd MeCTO OIIACHOCTH ITONTaA@HUSI B BEIOOPKY KBaPTHUP TOABKO OAHO-
ro TUIa (Halmpumep, TOABKO OAHOKOMHATHBIX UAU TOABKO TPEXKOMHAT-
HBIX), TaK KaK HA AeCTHUYHEBIX IIAOIITIaAKaX MHOTUX THUIIOBBEIX AOMOB Pac-
ITOAATaeTCs UMEHHO 10 4 KBapTUPHL. YTOOKI N30eKaTh CUCTEMaTUYeCKOM
OIINOKY, B K&’KAOM HOBOM IIOABE3AE CUETYMK MEHSIA Hauano oTbopa.

Tunuueckast BbLOOPKA VICIIOAB3YETCSI B TEX CAYUYAsiX, KOTAQ BCE €AU-
HUIBI TeHepaAbHOM COBOKYITHOCTH MO>KHO Pa30UThb Ha HECKOABKO THU-
nu4YecKux rpymi. [Ipm o6caepOBaHUAX HAaCeAeHUS TAKUMU IPYIIIIaMU
MOTyT OBITh, HAaIpUMep, PaWoOHBI, COIJMaAbHBIE, BO3PACTHBIE UAU OO-
pa3oBaTeAbHBIE I'PYIIIL], IIPU 00CAEAOBAHUH IIPEAIPUSITUN — OTPACAb
U ITOAOTPACAB, (hopMa COOCTBEHHOCTH M T.TI. TUIIMYECKUM OTOOP IIPeA-
IIoAaraeT BEIOOPKY €AMHUI] U3 Ka’KAOM TUIIMYECKOU I'PYIIIBl COOCTBEH-
HO-CAYYaMHBIM UAU MeXaHUYEeCKUM c1oco00oM. [ToCKOABKY B BEIOOPOU-
HYIO COBOKYITHOCTB B TOM MAW HHOU IIPOITOPIIUY 00SI3aTEABHO ITOTIAaAQIOT
NIPEACTABUTEAU BCeX TIPYII, TUINU3allus TeHePAaAbHONW COBOKYIIHOCTH
IIO3BOASIET UCKAIOUHUTBH BAMSIHHE MEeXXI'DYIIIOBON AUCIIEPCHH Ha CPEeA-
HIOIO OUIMOKY BBIOODKHU, KOTOPAsl B 3TOM CAydYae OIPEAEAIeTCsI TOABKO
BHYTPUIDYIIIOBOM BapUalluen.

OT16op epAuHUI] B TUIINYECKYIO BBIOOPKY MOYKET OBITh OPraHN30BaH
AU6O IIPOMOPIIMOHAABHO OOBEMY TUIIMYECKUX TIpPyII, AnOO IIporop-



LUOHAABHO BHYTPUTPYHIIIOBOM puddepeHnanum IpusHaka. [1pu BeI-
OOpKe, IPOIIOPIIUOHAABHON 00 beMY TUITNYECKUX TPYIII, YMCAO €AVHHI],
IIOAAESKAIIUX OTOOPY M3 Ka’KAOM T'PYIIIEI, OIPEAEASIETCS CASAYIOUIUM
obpazom:

=n—21, 8.50
N (8.50)

rae N; — oObeM j-i1 rpymnsl, a N — 06'beM reHepaAbHOU COBOKYIIHOCTH,
!
N = ZN], | — 9KCAO THIIMYECKUX TPYIII; n; — 00beM BEIOODKH U3 j-H
j=1

1
I'PYHILL, @ N — 00beM CyMMapHOU BHIOOPKY, N = ZH o
j=1
Toraa BeIOOpPOUYHAS CPEeAHSIST KBaApaTHUUYecKasi olnbKa cpepHel (X)
OIIPEAEASIETCS 10 KOHKPETHHIM hopMyaaM. [Ipu moBTopHOM OTGOPE

P iy (8.51)

§2=— (8.51")

1 Ilj _ .
D(x; X;)% X — Pe3yABTaT i-To HaGAIOACHHSI, IIOAYIEHHOTO
i=1

2
S4 = —
J n

110 BEIOOPKE U3 j-1 TPYIIIIHL.
[Tpu 6ecrIOBTOPHOM OTGOPE AEAO CBOAUTCS K (DOPMYyAe

(8.52)

BribopouHas cpeaHsst KBaApPaTUUeCKas OIIMOKa OTHOCUTEABHOH Ya-
CTOTBI OIIPEAEASIETCST CAEAYIOLTUM 00pa3oM.
[Tpu noBTOPHOM OTOOpE:

1 14
S, = —Zsfa/_nj = =2 0,l-0)), (8.53)
nj=1 nj=1

oi(l-w;) .
ranes? =—4—"1 o j — OTHOCHTEAbHAsi 4aCTOTa, TOAYYEHHAs U3 j-1
]
n .
j

I'PYIIIEL



ITpu 6ecrroBTOpHOM OTOHOPE:

1
sw=\/(; N)Zlmju—mj). (8.54)

IIpumep 8.6. C 1eAbIO OIIEHKM BEANUYHHEL IIOTEPHh OT BPEMEHHOH HETPYAO-
CIIOCOOHOCTH PAOOTHMKOB HA MAIIMHOCTPOUTEABHOM 3aBOAE IIPOBEAEHO BEHI-
OopouHOe 0OCAepOBaHUE, B XOAe KOTOPOro Obira B3gTa 10%-s1 OecroBTOpHAasS
THUnUYecKas BbIOOpKa. OTOOp IPOBOAUTCS IPOIOPIIMOHAABHO YHCAEHHOCTH
pabOTHUKOB I1€X0B 3aBOAA (TabA. 8.7).

TpebyeTcs onpepeAUTs: 1) CPEAHIOIO U IPEAEABHYIO (C BepOATHOCTHIO 0,954)
oIINOKy BEIOOPOUYHOM CpepHel X; 2) ¢ BeposiTHOCTBIO 0,954 oIlpepAeAnTh UHTEep-
BAABHYIO OIIEHKY CPEAHEro BpeMeHM HeTPYyAOCIIOCOOHOCTH (|) OAHOTO paboT-
HHKA 3aBOAQA 3a T'OA,

Peurenue. 1. TTpepBapUTEABHO OIIPEAEAUM CPEAHIOIO U3 BHYTPUIPYIIIIOBLIX
pucrepcuii (8.51'), yauteiBas, 4To n = 1n, + Ny + nz = 320:

—, 13
52 =—>sn;
I’l]-:1

49-100+25-140+16-80

= =30,25.
100 +140 + 80

Torapa cpepHsis KBapapaTUueckas olInOKa CpeaHer X coraacHo (8.52) paBHa:

32
Sz = 5- (1_£) = % (1_&] =0,29.
n N 320 3200
AAs OTIpeAeAeHUsT IPeAeABHON OMINOKU cpepHel 1o TabA. I1.1 u3 ycaoBus

®(t,) = 0,954 matipem t =2, Torpa 65 =t,55 2-0:29=0,58.
2. lnTepBaAbHas OLleHKA FeHePaAbHOM CpepHel |1 coraacHo (8.46) paBHa:

X—0z Spu<X+0;,

l
Z)?jnj L(18 -H0+12-140+15-80) =14,6.
320
Ortcropa 14,6 — 0,58 < 1 <14,6 + 0,58 u okoHuaTearHO014,02 < 1 <15,18.
Taxum 06pa3oM, ¢ BepOATHOCTBIO ¥ = 0,954 MOKHO yTBEP’KAATh, UTO CPEA-
Hee YHMCAO AHEeH BpeMeHHOH HeTPYAOCIIOCOOHOCTH OAHOTO pabOTHUKA B oA, Ha-
XOAUTCS B uHTepBaae ot 14,02 po 15,18 pnetrt.

YUCAEHHOCTD O6BeM ncao AHelt BpeMeHHOH
I;Ig)l:;e[; DPABOTHIKOS, BHIGOPKH HETPYAOCIIOCOGHOCTH 3a TOA,
N, n Cpeppsisi (X)) Aucnepcus (s?)
11 1000 100 18 49
2 1400 140 12 25

3 800 80 15 16



Cepuiinas BblOOpKa ypo0HA B TeX CAyYasix, KOTAQ €AUHHIIBI COBO-
KYIIHOCTH OObepANHEHEBI B HeOOABIIINe I'PYIIBI UAU CepHUH. B KauecTBe
TaKUX CEpPUU MOTYT pPacCMaTPHUBATHCS IAPTHUU TOBAPQ, CTYASHUYECKHe
Irpynnsl, 6purapbl u Apyrue obwepmHeHus. CyITHOCTb CEPUMHOM OT-
OOpKHU 3aKAIOYAeTCsI B COOCTBEHHO-CAYYaHOM AMOO MeXaHU4eCKOM
oTbOope cepuii, BHyTPHU KOTOPHIX IIPOBOAUTCSI CIIAOIITHOE 0OCAEAOBAHUE
€AWHUII.

ITycTh reHepanbHast COBOKYITHOCTB COCTOUT U3 R cepuil OAMHAKOBO-
ro obbeMa n, 13 KOTOPBIX CAyYalHBIM 06pa3oM oTob6paHo r cepuii. Tor-
A@ OIIeHKAa CpeAHeM KBaApaTUYeCKOMN OIMHOKMU CPEAHEM OIpPeAEAsieTCs
IO CAEAYIOLTUM (pOopMyAaM.

[Tpu noBTOPHOM OTOOpE:

SM.I‘
Sg = 2L,
r
1 ! 1 n
2 _ = z)2 L=
TAE S2, = ;Z(Xj X)? ——MeXXIPYIIIOBasi AMCIEPCHs; X, = —) X;—
= in1

CcpepHsist apudMeTHIeCKast j-Ii CePHH; X; — PEe3yABTAT i-TO HaOAIOACHUS
r

B j-if cepun; X = ;ZX] — 061118 CPeAHSIS.
=

[Tpu 6GecmoBTOPHOM OTOOPE:!

B mpakTuke CTaTUCTUYECKUX OOCAEAOBAHUM ITIOMHMO PAaCCMOTPEH-
HBIX BBIIIIE CIIOCOOOB OTOOPA MMPUMEHSIETCI U UX KOMOUHAIUS — KOM-
OuHUpPOBAHHAST BbLOOPKA. Tak OBIBAeT, KOTAQ CEPUHM OTOMPAIOTCS
B YCT@HOBAEHHOM IIOPSIAKE U3 HECKOABKUX TUIINYECKUX Ipynil. Bos-
MO>KHa TaK)XKe KOMOMHAIMs CepUNHOIO U COOCTBEHHO CAyYaWHOTO OT-
O6opoB. Torpa OTAeABHBIE €AUMHUIILI OTOUPAIOTCSI BHYTPU CEPUU B COO-
CTBEHHO-CAyUYarHOM Iopsipke. Onrnbka TakoM BEIOOPKU OIIPeAEAsIeTCs
CTYII€HYaTOCTbIO OTOOPA.

MHuorocmynenuampiM Ha3bIBaeTCsI OTOOP, IPU KOTOPOM M3 reHe-
PaAbHOM COBOKYITHOCTU CHa4yaAd U3BAEKAIOTCS YKPYIIHEHHBIE IPYIIIIH,
motroM — GoAee MeAKHe M TaK A0 TeX IIOp, IToKa He GYAYT OTOOpaHEI Te
€AMHUITBI, KOTOPHIE IIOABEPTAIOTCS OOCAEAOBAHUIO.

Mhuoroga3nas BblOOPKA B OTAMYNE OT MHOT'OCTYIIEHYATOMN IIPEATIO-
AQraeT CoOXpaHeHHe OAHOU U TOM ’Ke eAMHHUITBI OTOOpa Ha BCEX 3Talax
ero nmpoBepeHusd. [1pu 3TOM OTOOpPAHHBIE Ha KaXKAOU CTAAUY €AUMHUITBI
IIOABEPTraroTCsI 0OCAEAOBAHUIO (Ha KAJKAOM ITOCAEAYIOIIEH CTaaAuN OTOO-
pa mporpaMMa 0O6CAEAOBAHUS PACIINPSAETCS).



[Tpu mTpoeKTHpPOBAaHMU BHIOOPOUYHBIX OOCAEAOBAHUN BO3HUKAET
BOIIPOC O HEOOXOAWMOM YMCAEHHOCTH BBIOOPKHU n. OOBeM BBIOOPKU
OOBIYHO OIIPEAEASTIOT IO (POPMyAEe IPEASABHOM OMINOKU COOTBETCTBY-
IOlIel BEIOOPOYHOM XapaKTEPUCTUKU Oz UAU O, KOTOPAst XapaKTepu-
3yeT TOYHOCTH OIl€HMBAHUS IIapaMeTpa I'eHepPaAbHON COBOKYIIHOCTH
(1 1ATL ).

3apava ONMpEeAeAeHUsT N BO3HUKAET TOTAQ, KOTAQ MPEeABApPUTEABHO
IIPOBEAEHHOE BBIOOpPOYHOE O0OCAEAOBAHME, ITO3BOAUBIIEE OIPEAEAUTH
3Ha4YeHHe BLIOOPOYHOM AMCIEpCHHU §%, He 06ecIedrAo IIpU 3aAaHHOM
BEPOSITHOCTH Y TpeOyeMOoro 3HaUYeHUS IPEASABHOM OIIMOKU.

B TabAa. 8.8 npuBepeHB! POPMYABL HEOOXOANMOTO 06 beMa BEIOOPKHU
AAST Hanboaee 4acTo UCIIOAB3YEeMEIX Ha IIPAKTHKe CIIOCO00B (hOpMHUPO-
BaHUS BEIDOPOYHOM COBOKYIIHOCTH.

Bup BEIOOPOUHOTO HAOATO- Or6op
ACHHS TOBTOPHBIN 0eCIIOBTOPHBIN
CoOCTBEeHHO-CAyUYaiHAs
WAU MeXaHU4YeCcKas
BLIOOPKA AAS YaCTOTHIL: ;
a) SpeA?{];ﬁ n= Ls” n= L's’N
52 5ZN +(2s”
N w(l-w) *w(l—-w)
0) OTHOCUTEABHOU n=——— =
82, 82N +t?w(l-w)
Tunnueckasi BLIOOpKa
AAST YaCTOTHI: — —
a) cpepHen n= t*5? n= t’5°N
52 LN + (752
1 1
2y wil-w;) LENY wi(l-w;)
6) OTHOCHTEABLHOM! n= ]:16—2 n= =
w N637+tZlej(l—wj)
=
CepuiiHast BEIOOPKA 125k, t2s2 .R

CcpeAHel 4aCTOTHI r 2 =2 2.2
AN CPEA, 82 SZR+12s2,



IIpumep 8.7. B mukpopariore npoxxusaetT 5 000 cemeli. TpebyeTcsa onpe-
AEAUTb MUHHUMAaABHBIY 00BEM CAyUaHHON OeCIIOBTOPHOM BHIOOPKU, KOTOPHIN
IIO3BOAUT C BEPOSATHOCTEIO p = 0,95 OIleHUTh CpeAHUM pa3Mep CeMbHU C IIpe-
AEABHOM OMINOKOM cpepHel, paBHOU 0,4 mpu cpepHEM KBappPaTUUYECKUM OT-
KAOHEHUEM S = 2 YeA., HaA€HHOM 110 AQHHBIM IIPEABAaPUTEABHOI'0 0OCAEA0-
BaHU4.

Peurenue. I'lo TabA. IT1.1 anrst p = 0,95 HatipeM t = 1,96. Toraa Y4MCA€HHOCTD BBI-

1,962 -2%.5000
OopkH (CM. TabA. 8.7) paBHa: n = ~ 956 cemeri.
5000-0,16 +1,962 - 22

ITpumep 8.8. B pepmepckux xossrictBax obaactu 10000 kopor. M3 Hux
B patione A — 5000, B patione b — 3 000, B patiorne B — 2 000. C eabto onpeae-
AEHUSI CpepHeN YAOWHOCTH IIPEAIIOAAraeTCsl IIPOBECTH TUIINYECKYIO BEIOOPKY
KOPOB C IPOIIOPIJMOHAABHBIM OTOOPOM BHYTPH TPyl (MexaHndeckuM). Kakoe
KOAHUYECTBO KOPOB CAEAyeT OTOOpaTh, YTOOBI C BepOoaTHOCTHIO 0,954 omnbka
BLIOOPKHU He IIPEBHIIIAAA 5 A, €CAH Ha OCHOBE IIPEABIAYIIIUX OOCAEAOBAHUM U3-
BECTHO, YTO AUCIIEPCHS TUIIMYECKOM BEIOOPKH paBHa 16007

Peurenue. PaccuntaeM HEOOXOAUMYIO YHMCA€HHOCTb THUIIMYECKOU BEIOOP-
KU.

ITo taba. IT.1 past p = 0,954 Batvipem t = 2,0. Torpa coraacHo Taba. 8.8

_22.1600-10000 64 000 000
5210000+ 2%-1600 250 000 + 6 400

=249,6 250 wKOpOB.

CAepoBaTeABHO, HEOOXOAUMO OTOOpaTh 250 KOPOB, M3 HUX B paroHe A:

n; =250 > 000 =125 KopoB; B patiore b: n, =250 3 000 =75 KOpOB; B pau-
10000 10000
2
oHe B: n3 =250 000 =50 KOpoB.
10 000

IMpumep 8.9. Ha ckarap, AO «MalIMHOCTPOUTEAB» NOCTYyHUAO 100 giiu-
KOB TOTOBBIX M3AeAUH 1m0 80 IIT. B KaKAOM. AAS YCTAHOBAEHHUSI CPEAHEro
Beca AeTarel CAepyeT IIPOBECTH CEPHUHHYIO BHIOOPKY AeTarell MEeTOAOM Me-
XaHUYECKOro OoTOopa Tak, 4TOOBLI ¢ BepoATHOCTHIO 0,954 oimmbKa BLIOOPKU
He mpeBblIara 2 I. Ha oCHOBe IpeABIAYIINX OOCAEAOBAHUM M3BECTHO, UTO
MEeXXTI'PYIIIOBasi AUCIIepCHs paBHa 5. [IPeACTOUT ONPEeAEAUTh HeOOXOAUMBIH
00BbeM BBIOOPKH.

22-4-100 1600
100-22+22-4 416

Pewienue. r = 5 SIIEHIKOB.

IToppoOHOE pacCMOTpeHHe BOIIPOCOB ONIPEASAEHUS AUCIIEPCUU AAS
HaXOXAeHHUsI 00beMa BEIOOPKU He MCKAIOYaeT UCIOAB30BaHUE B 3TUX
LIeAsIX APYTHX IIOKa3aTeAel Bapualuu. B mocaepHue ropbl OBIAN IIPO-
BEAEHBI HCCAEAOBAHUSA IO pa3paboTKe METOAUKHU OIpeAeAeHuUs HeoO-
XOAUMOU YUCA€HHOCTU BEIOOPKU IIPU 3aAAHHBIX 3HAUEHUSIX OTACABHBIX
IIapaMeTpOB U, B YaCTHOCTH, KOd(DUIMEHTOB BapUaIUN.



1. OTKNOHEHVE BbIGOPOYHBIX XaPaKTEPUCTMK OT COOTBETCTBYHOLLMX XapaKTe-
PUCTUK reHeparnbHOM COBOKYMHOCTW, BO3HMKAKLLEE BCNEACTBUE HapyLLe-
HWS MPUHLMMA Cy4anHocTy 0T6opa, Ha3blBaeTCs:

a) CMCTeMaTMYecKomn OLIMBKOM PENPEe3eHTaTUBHOCTY;
6) cny4aiHoM OLLIMGKOM PENPE3EHTaTUBHOCTU.

2. OTknoHeHve BbIBOPO4HbIX XapakTEPUCTMK OT COOTBETCTBYHOLLIMX XapakTe-
PUCTWK reHepanbHOM COBOKYMHOCTU, BO3HMKAOLLEE BCNEACTBNE HECMSIOLLU-
HOro xapakTepa HabntogeHns, Ha3bIBAETCS:

a) cncTemMaTnHeckomn oLnBKoM penpes3eHTaTBHOCTY;
6) cnyy4ainHon oLMBKOM penpe3eHTaTMBHOCTY.

3. YT06bI yMeHbLLUTL OLWINBKY BbIGOPKMX, PACCUUTAHHYIO B YCIIOBWAX MEXaHW-
4eckoro 0T6opa, MOXHO:
a) YyMEHbLUUTb YUCNEHHOCTb BbIGOPC4HOM COBOKYIMHOGTY;
6) yBENUYNTL YNCNEHHOCTL BbIGOPO4HON COBOKYIHOCTY;
B) MPUMEHUTL CEPUITHLIN 0TEOP;
) MPUMEHUTL TUMNYHBIN OTGOP.

4. CpepHssi 3 rpynnoBbIX QUCNEPCUA B FreHepasibHOM COBOKYMHOCTW COCTaB-
nsaet 64 % obwen gucnepcun. CpepHsia owmbka BbIGOPKM NpU MexaHnye-
CKOM OTBOpE M3 3TO COBOKYNMHOCTU ByAeT npw DAHOM 1 TOM Xe 0b6beme
BblBOPKYM B0sbLLE OLLUMBKN TUMNHYECKON BbIOOPKU:

a) Ha 36 %;
6) Ha 64 %;
B) Ha 25 %;
r) NpefckasaTb pe3ynsrtaT HEBO3MOXHO.

9. lNposegeHo cobcTBeHHO-Cy4aHoe 6ecrnoBTOpHOE ob6cnefoBaHne 3a-
paboTHOM NnaTel COTPYAHMKOB annapaTa ynpasneHus OByX (MHAHCOBbIX
koprnopauun. O6cnegoBaHo 0AMHAKOBOE YMCNO COTPYAHWKOB. [ucnepcus
3apaboTHOM Nnatbl AR ABYX (DUHAHCOBbLIX KOPNOpaLuii 0AMHaKoBa, a Ync-
NEHHOCTL annapara ynpasneHus 6onbLue Ha nepsor kopropauun. CpeaHsas
oLInBKa BbIBOPKU:

a) 6onbluUe Ha NepBoV Kopriopauuu;

6) 6onbLLe Ha BTOPOW KOpriopauuu;

B) Ha 06eunx Koprnopauusx 0gMHaKoBa;

r) faHHbIe He NO3BONSAKT CAENaTh BbIBOA,

6. lNpoBepeHo obcneposanve: 1) BocbMu Kadie parioHa C Lenbio 13y4eHus
NX CAHUTAPHOrO COCTOSHWS; 2) wecTh Mara3uHos 13 40, nepeBefeHHbIX
Ha HOBbIV rpachuk paboTel, C Lienbio onpeaeneHna ahhekTMBHOCTM BHeQpe-
HVA HOBOrO rpadivka B MaraauHax ropoga. BeibopoyHbim o6cnegosaHmem
ABNAETCS:

a) HVKaKoe U3 NepeynCeHHbIX;
6) 1;2;



10.

11.

B) 1;
r) 2.

. Mo paHHbIM 10%-ro BbIBOpo4HOro 06CNeoBaHNA ANCNEPCUS CpenHen 3a-

paboTHOM nnaTtbl COTPYOHUKOB MEPBOr0 TYPUCTMYECKOro areHTcTea 2295,
a BToporo — 100. YncneHHoCTbL COTPYAHWKOB MEepBOr0 TYPUCTUHECKOro
areHTcTBa B YeTbipe pasa 6onbLue, Yem BToporo. Owwmnbka BbIGopky 6onb-
we:

a) B NepBOM TYPUCTNHYECKOM areHTCTBE;

6) BO BTOPOM TYpUCTUYECKOM areHTCTBE;

B) OLLMBKM 0ANHAKOBbI;

r] npeackasaTtb pesynsTaT HeBO3MOXHO.

. Mpwn BbIGOPOUYHOM 06CNEOOBaHWMN MPOLOYKTMBHOCTM CKOTa B (DEPMEPCKMX

X03ANCTBAaX BHavane oTémpanuck rpynnbl (HEPMEPCKUX XO3SWMGTB ONpeae-
NEHHOMO MNPOV3BOLACTBEHHOMO HANPABNEHWS, 8 B 0TOBPaHHLIX MEYIMax — OT-
[enbHbIe X03AncTBa. 3TOT 0T6OP:

a) cepuinHbIn;

6) TMNnYecKkuiz;

B) ABYXCTYMNEHYaTbIl;

r) oByxdhasHbIn.

. Mpn oTtbope pabounx aKCneAUTOPCKUX mMpm pna o6cnefoBaHns MPUHKH

noTtepe pabo4ero BpemeHu Guin 3aBe[OMO NCKITHOHEHB! pabo4ne, MMeto-
LLiMe CoKpaLLeHHbIn paboumn aeHb. PesynbraTel 06CRea0BaHNS coepxar:
a) cuctemaTtyeckyto owmbky pervcTpaumnim;
6) cuctemaTyeckyto owmMBKy penpeseHTaTMBHOCTU.

Ha TamoxeHHoM nocTy npoBepeHo 36 % Ppy4HOM Knagu NacCaxvypos.
Owmnbka cobcTBEHHO-CNyYaiHoM 6ecnoBTOPHOM BbIBOPKU MEHbLLIE OLLMOKYM
NMOBTOPHOW BbIGOPKM:

a) Ha 10%;

6) Ha 19 %,;

B) Ha 1 %;

r] npeackasatb pesynsTaT HEBO3MOXHO.

C uenbto onpepgeneHns TPyAOEMKOCTU W3rOTOBMIEHWS AeTanen Ha npef-
npuaTUM nNpou3eeneH xpoHomeTpax pabotel 50 pabouunx, oToBpaHHbIX
B Cny4arHom nopsgke. o gaHHbIM o6cnenosanmn nonyymnm X = 10 mMuH,
npu s =1 muH. Onpepenute:
a) KaK N3MeHWTCA oLnbKa BbIBOPKM, ECNv 06beEM BbIGOPOYHO COBOKYIM-
HoCTu yBenu4nTe B 1,5 pasa;
6) kak ckaxeTca Ha owunbke BbIBOPKM YyBEAUYEHWE [UCMepcUn
B 2 pa3sa;
B) K&K M3MeHUTCH oLimbKa BbIBOPKKW, €Cnv C YBEAWYEHVEM Aucnep-
cvm B 1,44 pasa o6bem BbIGOPOYHOM COBOKYMHOCTW YBEAUYUTb
B 2,56 pasa;
) KaK U3mMeHWTCH owmnbka BbIBOPKW, ECIN YMCNEHHOCTb reHepanbHoM
coBokynHocTv 6yneT B 3 pa3a 6onbLue?
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13.

.13 naptvn umnoptupyemoin npogykumm Ha nocTy MockoBckoi pervo-

HanbHOM TaMOXHW BbIN0 B3ATO B MOPAAKE CIy4anHOM NOBTOPHOM BbIGOPKU
20 npob npogykTta A. B pesynstaTe NpoBEPKM YCTAHOBINEHa CPEQHSIs BNax-
HOCTb NpoaykTa A B BbIGOPKE, KOTOpasi okasanack paBHov 6 % npu cpegHem
kBagpaTnyieckom oTkmnoHeHun 1%. C BeposatHocTeio 0,683 onpepenvte
npegenbl cpegHer BNaXXHOCTW NPoayKTa BO BCEW NapTUM MMMOPTUPYEMON
npoayKLuu.

B nopsinke mexaHunyeckon Bbibopkm obcnenosaH Bospact 100 cTyneHToB
By3a 13 obLero ymcna 2 000 yen. Pe3ynetatsl 06paboTkm MaTepuanos Ha-
6ntogeHns npueefeHsl B Tabnuue:

Boaspacr, net 17 18 19 20 21 22 23

Hucno cTyneHTos, Yen. 11 13 18 23 17 10 8

14.

15.

YcTaHoBUTE: @) CpeaHUii BO3pacT CTYAEHTOB By3a Mo Bol@opKe; 6) BENMUmnHY
CTaHAapTHOM OLWMGKN NpY OnpepeneHun Bo3pacTa CTYMEHTOB Ha OCHOBE
BbIGOPKY; B) BEPOSATHbLIE Npeaens! konebaHus BO3pacTa frsi BCex CTYOEHTOB
npw BeposTHocTn 0,997,

Ons BeiGopoyHoro o6cnefoBaHys 3aHATOCTA MYKCKOr0 HaceneHust cenb-
CKWX PanoHOB pPecry6rvky UMEOTCS CRepytouwmMe AaHHbIe:

“ucneHHocTb MYX4VH prﬂOCnDCOﬁHOI’O YoenbHbIi BEC 3aHATOCTH

PanoH 0
BO3pacTa, TbIC. Yer. MYXYUH, %6

3.5 75
56 80
1.7 70
2.8 85

AWM -

C BeposaTHocTbio 0,954 onpepenvTte HeoOXxooMMbI 06bEM TUMUHECKOW
NPOMNOPLMOHaNbHOM BbIGOPKM [NS YCTAHOBMEHWA rpaHUL, reHepansHON
ponu: a) npy nosTopHoM oT6ope; 6) Npy 6ecnoBTOpPHOM 0TOOPE B panoHax,
4106k OLWNBKa BbIBOPKM He npeBbiwana S %.

[eHepanbHas cCoBOKYMHOCTL coaepXuT aaHHble no 2 400 cembsim obnacTu,
B TOM YuMChne NpoxmnsaoLwmm B o6nactHoM ueHTpe — 960, ropogax — 720,
nocenkax ropogckoro Tmna — 480, cenbckon mectHocTn — 240. C uenbto
nccnefosaHna audhhepeHumanmm HaceneHns no ypoBHIO AOXOA0B MnaHu-
pyeTcs OpraHvM3oBaTb TUMWYECKYKD MPOMOPLMOHanbHY0 BbIGOPKY cemen
C MexaHn4ecknM 0TBopom BHYTpW rpynn. 1o pesynstatam aHanorm4Horo
obcnepoBaHva B Apyrvix pervoHax cpegHee KBaapaTuyeckoe OTKIIOHeHWe
coctasuno 60. Ckonbko cemer HeobxoAMMO 0TOBpaTh U3 Kaxaon rpynmsl,
4106k OLLMGKA He npesbiwana 20 eauHny, npy BepoaTHocTn 0,9977?



HccaepoBaHMe 3aBUCUMOCTEH U B3aUMOCBSI3eH MeKAY OO BEeKTUBHO
CYILIeCTBYIOIINMHU SIBAEHUSIMU U IIPOIleCCaMM UTPaeT B Pa3BUTUHU KO-
HOMMKU 3HAUUTEABHYIO POAL. OHO ITO3BOASIET TAyOsKe IOHATH CAOSKHBIN
MeXaHU3M IIPUYMHHO-CAEACTBEHHBIX OTHOIIIEHUMN. B HacTosllee Bpe-
MsI B&)KHO YMeTb KOAMYECTBEHHO M3MEePUTh TECHOTY IIPUYMHHO-CAEA-
CTBEHHBIX CBSI3eH M BBISIBUTH (POPMY CBSI3U MeXAY S3KOHOMHYECKUMU
mpoueccamu. AN UCCAEAOBAHUSI MHTEHCUBHOCTH, BUAQ U (POPMEI ITpU-
YUHHBIX CBSI3€M IMINPOKO IPUMEHSIETCS KOPPEASIITMOHHBIN U perpeccu-
OHHBINM aHaAU3. BEISIBA€HNE KOAMUECTBEHHBIX COOTHOLIEHUN AQeT BO3-
MO>KHOCTB Ay4Ille IIOHATh IPUPOAY NCCAEAYEMOTO IBACHUS. OTO B CBOIO
OYepeAb ITO3BOASIET BO3AEHUCTBOBAThL Ha U3yUeHHBIE (DAKTOPHI, BMEIIIN-
BaThCSI B COOTBETCTBYIOIIUM IIPOIECC C IIEABIO IIOAYUYEeHUSI Hy>KHBIX pe-
3YABTATOB.

Ho uToOBI TAYyOOKO M OCHOBATEABHO IIPOHUKHYTH B CyTh SIBA€HUS,
HeoOXOAUMO MCCAEAOBATh M PACKPBITH €ro IIPUYUHHBIE CBSA3U, €Tr0 OT-
HOIIEHUS C APYTMMHU SBA€HUAMU. [lop NPHUUYMHHONM CBA3bIO IIOHUMA-
IOT TaKylO CBs3b, KOTAQ U3MeHEeHUe OAHUX IIPOILIeCCOB e€CTh CAEACTBHE
naMeHeHUs1 Apyrux. OOBIYHO OAHO U TO K€ S3KOHOMMYECKOe SIBA€HHE
BBICTYIIAeT KaK PE3YABTAT, CAEACTBUE, 3DPEKT OAHOU UAU HECKOABKUX
IpUYMH. BMecTe ¢ TeM OHO CAY>KUT IPUYWHOM HACTyNIACHUS APYTHUX SB-
A€HUM UAU IPOIeccoB. PacKpbITHe OOBEKTUBHO CYIIECTBYIOIIUX IIPU-
YMHHBIX 3aBUCUMOCTEN IPUBOAUT UCCAEAOBATEASI K UCTOYHUKY 3aPOK-
AEHUS OTAEABHBIX IIPOIIECCOB.

[Tpusnanue (pakTa MHOKECTBEHHOCTH IIPUYUH U CAEACTBUM B pe-
AABHOM ASWCTBUTEABHOCTHU HAIIIAO CBOE OTPa’keHHUe U IIPU UCCAEAOBa-
HUU 3aKOHOMEPHOCTEHN B 3KOHOMHUKe. Tak, Ha BeAMUYNHY ce6eCTOMMO-
CTH €AUHUIIBI IPOAYKIIUY BAUSIOT OOBbeM IPOU3BOACTBA, UCIIOAB3yeMas
TEeXHOAOTHSI U YPOBEHBb IIPOU3BOAUTEABHOCTU TPyAd. [IpOM3BOAUTEAD-
HOCTb TPYAQ, KOTOpasl CAYKUT IPUYMHOMN (popMuUpOBaHUS ceDeCcTOHu-



MOCTH, B CBOIO OYePeAD SIBASIETCSI CAEACTBUEM TAaKUX IIPUYUH, KaK ypO-
BE€Hb Pa3BUTHUS TEXHUKHN U IIOATOTOBKU PAOOTHUKOB, 3(PPEKTUBHOCTH
HCIIOAB30BAHUS ITapKa OOOPYAOBAHHUS U T. 2. YPOKAUHOCTH CEABCKOXO-
39UCTBEHHBIX KYABTYD 3aBUCHUT OT COCTOSIHUS IIOYBBI, COCTaBa M KOAU-
YeCTBa BHECEHHBIX YAOOPEHUN, METEOPOAOTHUECKUX YCAOBUM U APDYTUX
He MeHee Ba’KHBIX IIPUYMH.

OAVH U3 Ba)KHBIX IPU3HAKOB IIPUUYNHHOM CBSI3U — 3TO COOAIOAEHUE
BpeMEeHHOU NOCAegoBAMEABHOCMU TIPUYNHBI U CAeACTBUA. [IpuunHa
BCETAQ IIPEAIIECTBYET CAeACTBHIO. OAHAKO He BCSIKOE IIPEAIIECTBYIOIee
COOBITHE CAYKUT IIOAWHHON IPUYNHOM IMOSIBA€HUS IOCAEAYIOIIETO.
[ToaToMy AAST IPABUABHOTO IIOHUMAHUS TPUYNHHO-CAEACTBEHHEBIX OT-
HOIIIEHUM OOABIIYIO ONAaCHOCTH IIPEACTABASIIOT COBIIAAEHUS SIBAEHUU
U OAHOBPEMEHHO pa3BHBarolIuecs npoijecchl. Hanpumep, yBeanueHue
YHUCAA OHKOAOTHMYECKHUX 3ab0oAeBaHUM 3a mmocAepHue 10 AeT HU B KoeH
Mepe He SIBASIeTCSI IPUYMHOU CIIaAd IIPOMBIIIIAEHHOTO ITPOU3BOACTBA
3a TOT JKe IIepUOA BPEMEHM.

ChaepyeT TaKKe OTMETUTD, UTO CTAaTUCTUUYECKUM aHaAu3 TpeOyeT Ta-
KOT0 00513aTeABHOI'0 YCAOBHS, KaK IIOBTOPSIEMOCTD SIBA€HUS. BeAb TOAB-
KO HaAMUYHME AOCTATOYHO OOABIIOTO YHCAA HAOAIOACHUN oOeclieyuBaeT
IIPAKTUYECKYIO BO3MOKHOCTD BBIIBAEHHUS CBSI3U. OTO OOYCAOBAEHO TEM,
YTO IPUYUHHOMY ACHCTBHIO U OIIPEAEASIEMOMY UM CAEACTBHIO IIPUCYIIA
B TOM UAM MHOM CTEIIeHU CAYYaWHOCTh. BOABIIMHCTBO 3KOHOMUYECKHUX
IIPOIIECCOB IIPEACTABASIIOT COOOM pe3yAbTAT MHOKECTBAa OAHOBPEMEHHO
AENCTBYIOIINX IIPUYNH. Ka’KABIN IIpOIlecC IpU MOBTOPEHUU ero Ipu-
YUHHOTO KOMIIAEKCA 3a CUeT CAYYaMHOCTH PEaAU3yeTCs C OTKAOHEHUEM
OT 3aKOHAQ, AeKalllero B eT0 OCHOBe.

PazanyaioT ABa BHAQ 3aBUCUMOCTU MEKAY 3KOHOMUYECKUMU SIB-
A€HUSMU: (PYHKIIMOHAABHYIO U CTATUCTUYECKYIO. 3aBUCHMOCTb MeK-
Ay AByMs BeamunHaMu X U Y, oTOOpa’karoluMN COOTBETCTBEHHO ABa
SIBA€HUS, HA3bIBAECTCI (PYHKUUOHAABHOU, €CAM KaXAOMY 3HAUYEHUIO
BeAUYUHBl X COOTBETCTBYeT €AUHCTBEHHOE 3HaueHUe BEeAWYUHEBl Y,
u HaobopoT. [IpuMepoM DYHKIIMOHAABHOU CBSI3U B 9KOHOMUKE MOJKET
CAY>KUTb 3aBUCHMOCTb IIPOU3BOAUTEABHOCTU TPyAA OT 06beMa NpPou3-
BEAEHHOM IIPOAYKIIUU U 3aTpaT pabouero BpemMeHHU. IIpu aToM caepyeT
OTMETUTB, YTO eCAU X — AETEepPMHUHUPOBAHHAs, He CAy4YaliHasi BeANYHU-
HQ, TO ¥ PyHKIIMOHAABHO 3aBUCSIIASA OT Hee BEeAMYHNHA Y TOKe IBASIETCS
AeTepMUHHUPOBaHHOU. EcAm Ke X — BeAWUMHA CAydalHas, TO U Y TaKKe
CAydalHasi BEAUYMHA.

OaHaKO ropasao uallle B JKOHOMHUKE UMeeT MeCTO He (PyHKIIMOHaAB-
Had, a cmamucmu4ecKas 3aBUCUMOCTh, KOTAQ Ka)KAOMY (DUKCUPOBaH-
HOMY 3HAQUEHUIO He3aBUCHUMOM IlepeMeHON X COOTBETCTBYET He OAHO,
a MHO>XeCTBO 3HAQUEHUM 3aBUCUMOM II€peMeHHOU Y, mpuyeM 3apaHee



HeAB35 CKa3aThb, KAKOe MMEHHO 3HaUEeHUe IIPUMeET Y. OTO CBSI3aHO C TEM,
4TO Ha Y KpoMe nepeMeHHON X BAUSIOT U MHOTOUMCAEHHBIE HEKOHTPO-
AHMpyeMBIE CAy4YalHBIE PAKTOPHL. B aTOM cuTyanuu Y aBAasgeTcs caydai-
HOM BEeAUYMHOM, a mepeMeHHast X MoXeT OBbITh KaK AeTepMUHUPOBaH-
HOM, TaK U CAyYalHOU BeANUYMHOMN. HaCTHBEIM CAy4YaeM CTaTUCTUYeCKON
3aBUCHMOCTH SIBASIETCSI KOPPEASUUOHHAS 3ABUCUMOCb, TIPU KOTOPOH
(OYHKIMOHAABHOM 3aBUCUMOCTBIO CBA3aHHBI aKTOp X U CpepHee 3Have-
HHe (MaTeMaTu4eCKoe OKUAQHUE) PE3yABTATUBHOIO IIOKa3areas Y.

CraTtucTuueckas 3aBUCUMOCTDb MOJKET OBLITH BEIIBA€HA AUIIB 110 pe-
3yABTATaM AOCTQTOYHO OOABIIOTO uYmMcAd HabaropeHud. I'paduuecku
CTATUCTUYECKast 3aBUCUMOCTb ABYX IIPU3HAKOB MOJKET OBITh ITPEACTaB-
A€HA C TIOMOIIBIO NOASL KOppeAsiyul, IpU IOCTPOSHUN KOTOPOTO Ha OCHU
abCIUCC OTKAQABIBAETCS 3HaUeHne (PaKTOPHOTO IIpU3HaKa X, a 10 ocu
OpAMHAT — PE3yABTUPYIOLIEro Y.

B kauecTBe npumepa Ha puc. 9.1 mpeaCcTaBAEHBI AQHHBIE, UAAIOCTPHU-
pylolye IPsIMYI0 3aBUCUMOCTb MeKAY X U ¥ (puc. 9.1, a) u oOpaTHYy!O 3a-
BUCHUMOCTB (puc. 9.1, 6). B cayyae «a» 3T0O mpssMasi 3aBUCUMOCTE MEKAY,
HaIIpUMep, CPeAHEAYIIEBEIM AOXOAOM (x) U cOepeskeHUEM (y) B ceMbe.
B caydae «6» pedb upeT 06 06paTHON 3aBUCHMOCTH. TaKOBa, HAlIPUMeED,
3aBUCHUMOCTh MEKAY IIPOU3BOAUTEABHOCTBIO TPyAQ (X) U cebecTomMo-
CTBIO EAMHUIIBI ITpoAyKIUY (V). Ha puc. 9.1 Kaskaast TouKa XapakKTepu3ay-
eT OOBeKT HAaOAIOAEHNSI CO CBOUMU 3HAYEHUSIMU X U Y.

Ha puc. 9.1 Tak>xe IpeACTaBA€HBI IPSAMBIE AMHNY, AWHEWHBIE yPaB-
HEeHUs perpeccuu THna y =g Py¥;, Xapakrepuayromue (pyHKINOHAAD-
HYIO 3aBHCUMOCTb MeKAY He3aBUCUMOM ITepeMeHHOM X 1 CPEAHUM 3Ha-
YyeHNeM Pe3yAbTaTUBHOTO IT0Ka3aTeAs y. TakuM oOpa3oM, II0 YypaBHEHUIO
perpeccuy, 3Hasl X, MO>KHO BOCCTAHOBUTD AUIIIb CDEAHEe 3HAUeHUe Y.

CraBsi 3apa4y CTQTUCTHYECKOTO WCCAEAOBAHUSI 3aBHCUMOCTEH,
B&’KHO XOPOIIO IIPEACTABASITH KOHEUHYIO IIPUKAGAHYIO IIeAb IIOCTpOe-

a 6

Puc. 9.1. MNone koppenauum



HUS MOAEAeM CTaTUCTUYEeCKOM 3aBUCHMOCTH MEXAY PEe3YABTaTUBHBIM
IIOKA3aTeAeM y C OAHOM CTOPOHBI U OOBSCHSIOUIMMU IIepEMEHHBIMU
Xy, X9, «oy X C ADYTOH (AO CHIX IIOP PACCMATPUBAAACH TOABKO OAHA O0B-
SICHSIOINIAsI ITepeMeHHas x). OTMEeTUM ABe OCHOBHBIX IIEAU ITOAOOHBIX
WCCAEAOBAHUM.

IlepBas M3 HUX COCTOUT B YCTAHOBAEHUM CAMOro (haKTa HAAUHUS
(MAm omcymcmBuA) CTaTUCTUYECKU 3HAUMMON cBa3u MexAy Yu X. [Tpu
TAKOU ITOCTAHOBKE 3aAa4YU CTATUCTUIECKUM BHIBOA MMEET aAbTePHATHUB-
HYIO IPUPOAY — «CBSI3b €CTh» UAU «CBA3U HeT». OH 0OBIYHO COIIPOBO-
KAQETCSI AVITH YU CACHHON XapaKTe PUCTUKON — U3MepUTEeAeM CmeneHu
MeCHOMBL ICCAEAYEMOM 3aBUCUMOCTH. 3ajada OLleHKHU CTelleHU TeCHO-
THI CBSI3H MeXKAY ITOKA3aTeAsIMU pellaeTCs MemogaMmu KOPPeAsiyUuOH-
HOro anaAu3a. I'lpu 3ToM BEIOOP (pOPMEL CBA3U MEKAY PE3YABTATUBHBIM
IIOKA3aTeAeM y U OOBSICHSIIOIMIMMY [IEPEMEHHBIMU X;, Xy, ..., Xj, @ TAK)Ke
BBIOOD COCTaBa ITOCAEAHUX HI'PAET BCIIOMOTATEABHYIO POAB, IIPU3BaH-
HYIO MAaKCUMU3UPOBATH XapaKTEPUCTUKY CTEIIEHU TECHOTHI CBSI3H.

Bropas 11eab CBOAWUTCS K NPOrHO3y, BOCCIMAHOBAEHUIO Heu3Becm-
HbIX UHGUBUGYAABbHbBIX UAU CPEgHUX 3HAYEHUll Pe3yABTaTUBHOTO IIO-
KazaTeAs «y» II0 3aAQHHBIM 3HQUEHUSIM OOBSICHIIONINX IePeMeHHBIX.

3apada BOCCTAaHOBACHUSI CPEAHUX 3HaUeHUM Pe3yABTaTUBHOI'O IIOKa-
3aTeAsl «y» 110 3aAQHHBIM 3HAUYEHUSIM OOBSICHSIOIINX IIepeMEeHHEIX pe-
1IIaeTCS METOAAMHU PErpecCuOHHOro anaausda. I'Tpu stom BEI60p POpMEL
U BUAQ 3aBUCUMOCTH «y» OT OOBICHSIONINX IepeMeHHBIX X{, Xy, ..., X Ha-
IIeAeH Ha MUHUMAaAM3alluio CYMMapHOM OMMOKY, T. €. OTKAOHEeHUH Ha-
OAIOAQEMBIX 3HAUEHUN Y OT 3HaUeHUH, IIOAYYEeHHBIX 10 peIrPeCCUOHHON
MOAEAU.

Takum oOpas3oM, B 3apavax MCCAEAOBAHUS 3aBUCHUMOCTEN HMCITOAB-
3YIOTCSI METOABI KOPPEASIIIMOHHOTO U PEerpeCcCUOHHOTO aHaAu30B. [Ipu
5TOM METOABI KOPPEASIIMOHHOIO aHaAW3a IIPUMEHSIOT Ha 3Talle IIPeA-
BapUTeABHOM 06paboTKU NHMOPMAILUH, PE3yABTaTHl KOTOPOTO UCIIOAB-
3yIOT B peTrPeCCUOHHOM aHaAu3e IIPH IIOCTPOEHUU U aHaAu3e CBOMCTB
ypaBHeHHUs perpeccuu. BEIOOp TeX UAU HHBIX METOAOB @aHaAN3a BO MHO-
TOM OIIPeAEAsIeTCsSl IPUPOAOY U3ydaeMbIX IIepeMeHHBIX, IITKaAON B KO-
TOPOM OHU U3MEPEHHL.

KoauuecmBeHnHble nepeMeHHble TIO3BOASIOT U3MEpPSITh CTeleHb
IIPOSIBACHUS MU3y4aeMOro CBOMCTBA OOBEKTA (A€HE>KHBIM AOXOA U cOe-
pe’KeHus1 ceMbU, 0ObEeM BAaAOBOU IPOAYKLIUU, YNCACHHOCTh PAOOTHU-
KOB Ha IIpeAlpusaATun u T.11.). IlopsigkoBble (uAU OpgUHAABHbLE) nepe-
MEHHble ITIO3BOASIIOT YIIOPSAOYUBATE AHAAU3UPYeMble OOBEKTEHI IO CTe-
IIeHU IIPOSIBAEHUSI B HUX M3y4aeMOTO CBOUCTBA (YPOBEHb SKUAUIITHEIX
YCAOBUM CEeMbY, KBAaAUDUKAIMOHHBIN pa3psip pabouero, ypoBeHb 00-
pasoBaHus paboTHUKA U T.11.). HakoHel, kaaccugukauyuonHuble (uau



HOMUHAABbHblE) NepeMeHHble AAIOT BO3MOXKHOCTL pa3bmBaTb obOCAe-
AOBAHHYIO COBOKYITHOCTH OOBEKTOB HA He ITOAAQIOUIMECS YIIOPSIAOYH-
BAHUIO OAHOPOAHEBIE KAACCHI (mpodheccust pabOTHHKA, MOTUB MUTPAIINU
CeMbH, OTPACAb IPOMBIIIIAEHHOCTHU U T. II.).

Tenepsb pacCMOTPHUM IIPHUEMEBI U METOABI, ITIO3BOASIIONINE YCTAHOBUTH
HaAU4YHMe CBSI3U MeXKAY NCCAEAYEeMEBEIMHU IIepeMeHHBIMY, BBIIBUTH CTPYK-
TYpy 3TUX CBsI3€¥ U U3MEPUTH UX TECHOTY. [I0CKOABKY IIepeurnCcAeHHbIE
3@AQ4M PEIIaloTCs C IIOMOIIBIO BHIUYMCACHUS M @HAAN3A COOTBETCTBY-
IOIIUX KOPPEASIIIMOHHBIX XaPaKTEePUCTHUK, COBOKYIIHOCTBH HCIIOAB3Ye-
MBIX AAST 9TUX ITeAe METOAOB Ha3bIBAIOT KOPPEASIITUOHHBIM aHAAU30M.

Koppeasiiiuonubii aHaau3 pa3paborad K.ITupcornom u AXx. FOrom.
OH npu3BaH Ipe’KAE BCEro OTBETUTH Ha BOIIPOC, Kak BEIOPATh C YIETOM
cnenu@UKA U IPUPOABI AHAAU3UPYEMBIX IIepPEMEHHBIX TOAXOASIIUM
usmepumeAb cmamucmuueckoll cBa3u (Kod(pduuueHT KOppeAsiuy,
KOPPEASIIIMOHHOE OTHOIUIeHUe, PAHTOBBIM KOd(MOMUIMEHT KOPPEASIINU
U T.A.). Aaree IPEACTOUT PEUINTh 3aAa4y, KaK OIIEHUTh €r0o YHMCAOBBIE
3HAQUEHUS II0 UMEIOIUMCSI BEIOOPOYHBIM AQHHBIM. KOppeasnyuoHHBIN
QHAAU3 IIO3BOASIET HANTH METOABI IIPOBEPKU TOTO, YTO IIOAYYEHHOE
YUCAOBOE 3HaueHHEe aHAAU3UPYyeMOrO M3MEPUTeAs CBSI3U AeHCTBHU-
TEABHO CBUAETEABCTBYET O HAAWYUM CTATUCTUYECKOM CcBs3u. HakoHerr,
OH TIOMOTaeT OIPEAEAUTH CTPYKTYPY CBSI3€H MEKAY UCCAEAyeMBIMU k
IIPU3HAKAMU X, Xy, ..., Xj, COIIOCTABUB Ka’KAOM Iape IPU3HAKOB OTBET
(«CBSI3b €CTh» UAM «CBSI3U HETY).

KoppeAssimoHHBIN aHaAW3 KOAMYECTBEHHBIX NMPH3HaKOB. OAHUM
13 OCHOBHBIX ITIOKa3aTeAel B3auMO3aBUCUMOCTU ABYX CAYYAMHBIX BEAU-
YUH ABASIETCS NAPHBLIL KO3 Puyuenm KoppeAsayull, CAyKallluii MepoH
AVHENHOM CTAaTUCTUYECKOM 3aBUCUMOCTH MEXAY ABYMSI BEAUYHHAMU.
OTOT IOKa3aTeAb COOTBETCTBYET CBOEMY IIPSIMOMY Ha3HAUeHHIO, KOTAA
CTATHUCTUYECKasi CBSI3b MeXXAY COOTBETCTBYIOLIMMU IIPU3HAKaAMU B Te-
HepaAbHOU COBOKYIIHOCTU AMHENHA. To JKe caMoe OTHOCUTCS K 4acm-
HbIM Y1 MHO>KECMBEHHbBIM KO3(hpuuueHmam Koppeassyuu.

IMapHbIlt KO3MPULINEHT KOPPEASIINN, XapaKTePpU3YyIOIUNH TeCHOTY
CBSI3U MEJKAY CAYYAMHBIMU BEAMYWHAMH X U Y, OIIPEAEASIETCS 110 pop-
MyA€e

M[(x - Mx)(y — My)]

pxy)=p = , (9.1)
6,0,




rae Mx u My — MaTeMaTH4YeCKUe OKMAAHUS BEANYUH X U Y, & Gy U Gy —
WX CPeAHEKBAAPATUYECKUE OTKAOHEHMUS.

[Tapubitt KO3DPUOUEHT KOPPEASIIUU U3MEHSETCSI B IIPEAEAdX OT
-1 po +1, T.e. -1<p < +1. I'lpu 3TOM MeXAy BEeAUYMHAMU X U y CBSA3b
PYHKIIMOHAABHAS (IpsMasi — 1pu p = +1 u obpaTrHass — 1pu p = —1).
Ecan xxe p =0, To MeXXAy BeAUUYUMHAMU X U Y AUHEMHasA CBI3b OTCYyTCTBY-
€T ¥ OHU Ha3bIBAIOTCS HEKOPPEAUPOBAHHBIMU.

CopeprkaTeabHas UHTepIpeTtanus KoadduiieHTa KOppeAsnuu
mpuBepeHa B TabA. 9.1.

KoaddunuenT rkoppeasiiiun, onpepensseMuitt (9.1), OTHOCUTCS K re-
HepPaABHOU COBOKYITHOCTH U KaK BCAKUM ITapaMeTp TeHePaAbHOU COBO-
KyITHOCTH HaM He u3BecTeH. ETo MO>KHO AUIIIH OII€HUTD I10 pe3yAbTaTaM
BBEIOOPOYHEBEIX HAOAIOACHUH.

BriOOpoYHBIN IIapHBIM KO3(EMUITMEHT KOPPeAsIuM, HaWAEHHBIN
1o BEIOOpKe 0OBEMOM N, TAe (X; y;) — Pe3yAbTaT i-ro HaOAIOAEHUS
i=1,2, .., n onpeperseTcs IO CAepyIolel popmyae:

1& _ _

_Z(Xi -X)(y; - ¥)
Iy =T Y= . (9.2)
548

y

- (9.3)

3HavyeHue p(x, y) CBs3b WuTreprnperanus CBI3U

p=0 OTcyTCcTBYyeT OTCYyTCTBYeT AMHEMHAas CBA3b MEKAY
BeAWYMHAMU X Uy

O<p<l1 Ipsamas C yBeAnMYeHHEM X BeAUUYUHA Y B CPEA-
HeM YBeANYMBAeTCsI, 1 HAOOOPOT

-1<p<0 O6paTHas C yBeAMYeHHEM X BeAUUHNHA ¥ B CPEA-
HeM yMeHbIIIaeTCsd, ¥ Ha000pOT

p=+1 OyHKIIMOHaAbHAs Ka’XKAOMy 3HaUE€HHIO X COOTBET-

p=-1 CTBYeT OAHO CTPOTO OIIPEAEACHHOE

3HAYeHNEe BeAUYNHEL Y, U HaO60pOT



3HaueHue r CBs3b

OTt0p0x£0,3 IMTpakTH4eCKu OTCYTCTBYET
Ot1+0,320£0,5 Chabas

OT1£0,500%0,7 YmepeHHas

OTr£0,7p0=*1 CuamHast

Dopmyaa (9.2) CUMMETPHUYHA, T.€. Iy, = Iy, = I. ECAM B ee uncauTese
PaCKpHITE CKOOKH, TO IIOCA€ HECAOKHBIX IIPEOOpPA30BAHUM IIOAYUYUM
(G OpPMyAY, KOTOPYIO IIUPOKO UCIIOAB3YIOT IIPU BEIYUCACHUM KO3 duIn-

€HTa KOPPEeASIIUH:

r=3=2¥ (9.4)
S¢Sy
TA€ Xy — CpepHssT apudMeTudyecKasl IPOU3BEACHUSI ABYX BEAWYUH,
T.€.
— 1
Xy = —ZX,-y,». (9.5)
N

Be160pOoUHBINT KOA(DPUITMEHT KOPPEAIIIUH I, KaK BCSIKast BEIOOPOU-
Hasl XapaKTePHUCTHUKQ, SIBASIETCSI CAy4aWHOW BEAMYUHOM, W IO OTAEAb-
HBIM €r0 3HaUYeHUSIM HeAb3sT AeAATh OKOHYATEABLHEIE BEIBOALI O CTEIIeHU
TECHOTHI AMHEMHOU CBSI3U MEXKAY ABYMSI BEAUYMHAMU. 3AECh PeYb MO-
JKeT UATH O HEKOTOPHIX IPAKTUUYECKUX, KAUeCTBEHHBIX PEKOMEHAQITUIX
(Taba. 9.2) mpu AOCTATOUYHO OOABIIUX N (N > 40).

B Ttaba. 9.2 3HaueHUs I pacCCMATPUBAIOTCS IO MOAYAIO, TaK Kak CTe-
IIeHb TECHOTHI CBSI3U 3aBUCUT OT OAM3OCTH I K epAnHUIle 0e3 yueTa 3Ha-
Ka. CreneHb 3aBUCUMOCTU MEKAY X U ¥ CYLIECTBEHHO BHIIIE B CAyYae,
Koraa r =-0,8 mo cpaBHeHU!O co caydyaeM Korpa r=0,5.

ITpumep 9.1. Ha ocHOBaHUYN BEIOOPOYHBIX AQHHBIX (TabA. 9.3) O AeSITEeABHO-
CTU N = 6 KOMMepUeCKUX (PUPM OIIeHUTb TECHOTY CBA3U MEKAY IPUOBIABIO (MAH
py©.) (v) 1 3aTpataMu Ha 1 py0. IPOU3BEACHHON IPOAYKIUH (X).

Xy — Xy
)i r = u. [Ipeskae BCEro ONMPEASAHM Sy U S

X7y

s, =(x2 (X)—=+[7072,5 (83,833) = 6,673;

Sy = \/y_2 (7)2-= /0,633 (0,745)2 = 0,279.

Hcnoabayem dpopmyay (9.4



Homep 2 2

HaGATOACHHS (i) X; Vi X yi Xi yi
1 96 0,22 21,12 9216 0,049
2 78 1,07 83,46 6084 1,145
3 77 1,00 77,00 5929 1,000
4 89 0,61 54,29 7921 0,372
5 81 0,78 63,18 6561 0,608
6 82 0,79 64,78 6724 0,624
CyMmma 503 4,47 363,83 42435 3,798
CpepHsis 83,833 0,745 60,638 7072,5 0,633
Torpa

_ 60,638 —83,833-0,745
6,673-0,279

= 0,976.

CAepOBATEABHO, MEKAY IIPUOBIABIO () U 3aTpaTaMu Ha 1 pyO. IPOU3BEACH-
HOM IIPOAYKIIUHU (X) CyIECTBYeT AOCTQTOYHO TeCHas oOpaTHask 3aBUCHUMOCTD,
T. €. GUPMBL, UMeIOIINe OOABIIYIO IPUOBIAL, UMEIOT, KaK IIPABUAO, MEHBIIINE 3a-
TpaTel Ha 1 py0. IPOU3BEACHHON IPOAYKIIUH.

PaccmoTpuMm Terneph Ha IIpuMepe TPEXMEePHOM IreHepPaAbHOM COBO-
KYIIHOCTH (X, Xo, X3) IOHSTHS U IIPABUAQ BBIUYMCAEHUS YACTHBIX U MHO-
KeCTBEHHBIX KOO (PUIIMeHTOB Koppeaanuu. [TycTb Ka>KABI 9KOHOMHU-
YeCKUM OOBEKT, SAeMEeHT I'eHepaAbHOM COBOKYIIHOCTU XapaKTepuay-
eTCsI TpeMs MOKA3aTeAsIMU Xy, X, U X3. TpebyeTcs o AaHHBIM BEIOOPKU
00BEMOM N U3 FeHePAAbBHON COBOKYIIHOCTU MCCAEAOBATH B3aUMOCBS3b
Me>XKAY 3TUMU MOKa3aTeAsIMU.

B aTom caydae BEIOOpKa 06beMOM N OYAET IPEACTABASITH COOON Ma-
TpUly HaOAoAeHUM X:

Xn1 Xn2 Xn3



B el kaxpas i-s1 cTpoka (i = 1, 2, ..., n) XapakTepuayeT i-H 3KOHO-
MUYECKHU OOBEKT, a CTOADEI], HalTpuMep ITEePBLIM, COAEP/KUT 3HaUeHUEe
A 1-TO TOKa3aTeAs AAST BCeX N 0OOBeKTOB. [ 10 AaHHBIM ITEPBOTO CTOAD-
1a MaTpunbl X MOKHO OIIPEAGAUTH CpepAHee 3HaueHue X; U BBIOOPOU-
HYIO AUCIIEPCHIO S7 TIePBOTO MTOKA3aTeAsl.

n

n
X = lzxmi st = lz:(Xm -x)%
N i=1

AHaNOTUYHBLIM O0OpPA3OM OIIPEAEASIOTCS BBHIOOPOYHBIE XapaKTepH-
CTUKHU X, X3 U S7, S%.

Orcropa, corracHo (9.4), paccumraeM BBEIOOPOYHBIE ITapHBIE KO3(-
(PUITUEHTBI KOPPEASIITUH Iy, I3, I3

Yacmnplii Ko3(uuuenm KOppeAsuuu pi,; XapakKTepusyeT CTe-
[IeHb AMHEWHOU 3aBUCHUMOCTU MEXXAY ABYMSI BEAMYMHAMH, HalIpUMeEP
X U X, TP UCKAIOUEHHOM BAUSHUU OCTAaABHBIX BEAUYNH, BKAIOUEHHBIX
B MOAEAB (B HAllIeM CAydae — 3TO Xj).

BEIOOPOUYHBIN YaCTHBIM KO3((DUITMEHT KOPPEATIINY, KaK BEIOOPOU-
HBIM @HAAOT pjg/3, OIIPEAEASIETCS 10 (POPMYAE

Io ;I13I23 —, (96)
(1-n3)(1-r13)

TA€ I'yg, I3, o3 — BBIOOPOYHEIE TapHBIe KO3(MUIHEHTHl KOPPEASIITUN.

B TpexMepHOM MOAEAN UMEIOTCS ellle ABa YaCTHBIX KoadduiirenTta
KOPPEASIIIUU I3/ U T31, KOTOPbIE PACCYUTHIBAIOTCS @HAAOTUYHO.

Mgu1 umeeM ABa KO3 PUITHMEHTA KOPPEASIIIUN: TAPHBIN I'jo U YaCTHBIN
I'19/3, KOTOPBIE XapaKTepPU3YIOT CTelIeHb AMHEMHON 3aBUCUMOCTU MEXAY
BEAWYMHAMH X, U X,. OAHAKO €CAU TTaPHBINM KO3 UITNEHT Iy, OTIeHUBAET
CTeIleHb 3aBUCUMOCTHU Ha POHE BAUSTHUS X3, TO YACTHBIN KO3(PPUIIMEHT
KOPPEASIIINH Iy3 — IIPU UCKAIOUEHHOM BAUSHUU Xj3.

Takum o6pa3oM, YaCTHBIN KO3 PUIIEeHT KOppeAsaliuu OoAee TOUHO
XapaKTepU3yeT CTelleHb AMHEMHOM 3aBUCUMOCTH.

YJacmHubplil Ko3gguuuenm Koppeasuuu oOAapAaeT BCEMU CBOMCTBA-
MU IIaPHOTO, T.€. U3MEHSETCs B IIpeperax oT —1 Ao +1. Ecau yacTHBIN
KO3(pdUnUeHT KoppeAalinu paBeH t1, TO CBA3b MEKAY AByMS BEANYU-
HaMu (PYHKIIMOHAABHAS, @ PABEHCTBO €r0 HYyAIO CBUAETEABCTBYET O AU-
HeWHOMN He3aBUCHUMOCTH 3TUX BEAWUYNH.

MHnuosxecmBeHHBLU KO3(duuueHm KOppeAsuuu, HAIPUMED Piys,
XapaKTepusyeT CTelleHb AMHENHOM 3aBUCHUMOCTU MeXKAY BEAMUYNHOM X
U OCTAaABHBIMU II€PEMEHHBIMU (X5, X3), BXOAIIINME B MOAeAb. OH u3Me-
HsieTcs B mpepenaax oT 0 Ao 1. PaBeHCTBO ero epAnHUIE CBUAETEABCTBYET
0 (pbyHKIIMOHAABHOM 3@aBUCUMOCTH MEKAY, HAIIpUMep, X; U OCTaAbHBIMU
[IEPEMEHHBIMU (X», X3), BXOASIIIVMY B MOAEAD, @ paBeHCTBO ero 0 cBHAe-

g3 = I'(Xy, Xp/X3) =



TEABCTBYeT 00 OTCYTCTBUHM AMHEWHON 3aBUCHMOCTH MEXAY X; U Ilepe-
MEHHBIMH (X, X3).

BBIOOPOYHBIM MHOKECTBEHHBIM KO3(DPUITMEHT KOPPEASIITUY, BBIOO-
POYHBIN aHAAOT reHepaAbHOTO KO3(MUIVIEHTA /3, MOKHO BEIPA3UTh
yepes napHble KO3 DUITUEHTH:

2 2
_ |3+ 65 — 209050, 9.7
o3 = . (9.7)

1-r3

B TpexmepHOI MOAEAN UMEIOTCS ellle ABa MHOKECTBEHHBIX KO3 du-
ITUEHTA KOPPEASIIIUHU Iy 3 U I'3)19, KOTOPBIE PACCYUTHLIBAIOTCS @aHAAOTUYHO.

KBaapaT KoacduriieHTa KOPPEASIIINYT Ha3bIBalOT KO3()puuyueHmom
gemepmunauuu. [Ipyu 5ToM MHOKeCmBEHHbL KO3 puuuenm gemep-
MUHQUUU, HATIPUMED I,2,;, XaPAKTEPU3YET AOAIO AMCIEPCHH X, OOBSIC-
HSIEMYIO BAVSIHMEM IIOKa3aTeAel X, U X3 Hampumep, ecau r2,, = 0,85,
TO 3TO CBHUAETEABCTBYET, UTO 85 % AMCIEPCHUU X; OOBICHSIETCS BAUSHU-
eM IoKazaTeAel X, U X3, a 15% aucnepcun x; oObICHSIETCI BAUSHUEM
(aKTOpOB, KOTOPHIE HE BOIIAU B MOAEAD.

Takum o6pa3oM, KOIPPUITMEHT AeTePMUHAITUU rxzy XapaKTepU3yeT
AOAIO AMICIIEPCHH OAHOM BEAWYMHEBI, HAIpUMeD y, OObICHIEMOM BAUS-
HUeM dakTopa X.

IIpumep 9.2. AeATEABHOCTb KOMMeEpPUYECKUX PUpPM (n = 6) Xapakrepusyert-
Cd TpeMs MOKa3aTeAsIMU: X; — IPUOBIAL (MAH PyO.), X, — 3aTpaThl Ha 1 pyo.
MIPOU3BEACHHOM MPOAYKIMU (KOIL./Py0.) ¥ X3 — CTOMMOCTh OCHOBHBEIX (DOHAOB
(MAH py0.). ITo paHHBIM TaOA. 9.4 TpeOyeTCs ONIPEAEAUTD YaCTHBIH I'93 U MHOJKE-
CTBEHHBIN I'| /53 KOIPPULIMEHTHI KOPPEASILIUU.

BoCIoOAB30BABIINCH PEe3yAbTATaMU pellleHus npuMepa 9.1, 6yaeM UMeThb:
5,=0,279; 5,=6,673 n r;, =-0,976.

Homep X Xjp Xi3 2

tbupmsi (i) (MaH py6.) (Kom./py6.) (MAH pyO.) %is iz HurXis XiXis
1 0,22 96 4,3 1849 21,12 0,946 412,8
2 1,07 78 59 3481 83,46 6,313  460,2
3 1,00 77 59 34,81 7700 5900  454,3
4 0,61 89 3.9 1521 54,29 2379 3471
5 0,78 81 4,9 24,01 63,18 3,822 3969
6 0,79 82 4,3 18,49 64,78 3,397 3526

CymMma 4,47 503 29,2 145,82 363,83 22,757 24239

Cpepnsas 0,745 83,833 4,867 24,303 60,638 3,793 403,983



HaitaeM s; =4/x2 (%32 =+/24,303 (4,867)%—= 0,784. C yuerom (9.4) ompe-

ACATIM I = X\ X3 — X1 X3 _ 3,793 -0,745- 4,867 0,764,
S - S3 0,279-0,784

_ XjXg-%,%; _403,983-83,833-4867 .

I
s S, - S4 6,673 - 0,784

CoraacHo (9.6) yaCcTHBIN KO3 (PUITUEHT KOPPEASIIUYN PABEH:

Ly —TIighy _ —0,976—0,764-(—0,771) _
Ji-r2)(1-r3)  J1-0,7642)(1-0,7742)

948.

Lig3 =

CpaBHUBAas 3HaUeHUd IapHOTOo I, =—0,976 1 4aCTHOTO Ij,/3 =—0,948 K03-
(PULHEHTOB KOPPEAdLUU (OHU AOCTAaTOYHO OAM3KH), MOKHO yTBEpP’KAATh, 4YTO
X3 CAQ00 BAUSIET Ha CTENIeHb 3aBUCUMOCTH MEKAY BEAUUNHAMHU X U X.

OnpeaeAuM Tenepsb ¢ yueToM (9.7) MHOKeCTBeHHBIN KO3 MHUIIUEHT Koppe-
ASAIAN:

Ty = I + I3 = 2MipTaly _ (—0,976)% +0,7642 —2-0,976 - 0,764 - 0,771
1-rj, 1-(=0,771)2

U OKOHYATEABHO Ip3=0,976.

KoppeAssiimoHHBIN aHAaAM3 NMOPSIAKOBBIX NePeMEeHHbIX: pPaHrosasi
KoppeAsinus. [lopsakoBasti (OpAMHAABbHAs) IIepeMeHHasl II03BOASIET
YIIOPSIAOUUBATE CTATUCTUUYECKU MCCAEAOBAHHBIE OOBEKTHI IO CTEIIeHU
IIPOSIBA€HUS B HUX aHAAM3UPYeMOTro CBOMCTBA. K MOPSIAKOBEIM Ilepe-
MEHHBIM OOPAIaloTCSd B CUTyaAIUsAX, KOTAQ KOAWUYECTBEHHO U3MEPUTh
AAQHHYIO CTeIlleHb IIPOSIBA€HHUSI CBONCTBA HEBO3MOJKHO AU KOTAQ U3Me-
pEeHHUsI pacCMaTPHUBAIOTCS KaK BCIIOMOTAaTEABHOE CPEACTBO AASL IIOCAe-
AYIOIIETO PAHKMPOBAHUS PACCMATPUBAEMBIX OOBEKTOB.

[Top panroBoit Koppeasiyuellt TIOHUMAETCSI CTaTUCTUYECKAsI CBSA3b
MeJKAY MOPSIAKOBBIMU IIepeMeHHBIMU. Peub upeT 06 U3MepeHUU CTa-
TUCTUYECKOM CBI3U MEXAY ABYMSI MAU HECKOABKMMH PaHKUPOBKaMU
OAHOTO U TOTO >XKe KOHEUHOTO MHOKeCTBa 00BeKTOB Oy, O, ..., O,.

Pan>kmpoBKO1 Ha3BIBAIOT PACIIOAOKEHHE OOBEKTOB B IIOPSIAKE YOBIBA-
HUS CTEIIeHU IIPOSIBACHMS B HUX K-T'O M3y4aeMOro CBOMCTBA. B 3TOM caydae
x*) HaspIBarOT paHTOM i-ro 0GHEKTa 10 k-My MPU3HAKY. PaHT XapaKkrepu-
3yeT IOPSIAKOBOE MEeCTO, KOTOpOe 3aHUMaeT OOBbeKT O; B PsIAY 1 OOBEKTOB.

B caydasx HEpa3AMYMMOCTY PAHTOB UCIIOAB3YIOT «OOBEAMHEHHBIE»
(MAM «CBSI3HBIE») paHTU. BceM «CBSI3HBIM» paHTaM IPUCBANBAETCS OAVMH
U TOT >Ke€ PAHI, PABHBIN CpeApAHe apudMeTU4eCKON OT PAHTOB, BXOAS-
IIUX B AQHHYIO Ipynny. Hanpumep, ecAu B paHXKUPOBKe OOBEKTHI, Ha-
XopdlIuecss Ha 3—6-M MecTaX Hepa3sAWYUMBI [0 AQHHOMY IIPU3HAKY,



3+4+5+6

TO KQKAOMY U3 HUX NPUCBAMBAETCS PAHT, PAaBHBIU 4,5,

T. €. MBI IIOAYYHUM IIOCAEAOBATEABHOCTE: 4,9; 4,5; 4,5; 4,5.
AAsT uM3MepeHUusI CTelleHM TEeCHOTHI CBSI3U pPaHXKHUPOBKaMM

x x xWr xD) x) L xY), K. Ciupmen B 1904 1. TpeAAOKHA TTO-
KazaTeAb
28 _q 6 ZH:(X(k) _X(_jl)Z (9.8)
Tk nd—-n P i i ! .

Ha3BaHHBIN B ITOCAEACTBUU PAHTIOBbIM KO3(gpuuuenmom CnupmeHd.
[TpsAMBIM ITIOACYETOM HETPYAHO YOEAUTHCS, UTO AASI COBIIQAQIOIINX PaH-
xupoBokK (T.e. mpu xX = x) ana Bcex i=1, 2, ..., n) %(ksj) =1, a AAd TIPO-
tuBonoAroxkHEIX (mpu x* =n ® +1,i=1,2 .., n) %(ks.) = 4. MoXHO
IIOKa3aTh, YTO BO BCEX OCTAABHBIX CAyYasiX I%(ksj)| < 1. ®opmyara mpuropHa
AHIIb B CAy4Yae OOBbeAMHEHHBIX PAHTOB B 00EUX HCCAEAYEMBIX PaH>KU-
POBKax.

B ob111eM cayuae AAg KaKAON PAHKUPOBKU IT0 K-My IIPU3HAKY OIIpe-
AEASIIOT BEAUYUHY

1 m

_ K3 ok
TW == [(nf*)* —nM], (9.9)
24
rae m%) — 4pcAo TPYNII Hepa3AMYMMEIX PAHIOB Y II€PEMEHHEIX X,
a n!*) — 4KMcAO 5AeMeHTOB (PAaHTOB), BXOASIIUX B {-10 TPYIITY Hepas-

AMYHBIX PAHTOB (B CAyYae OTCYTCTBUSI OObeAMHEeHHBIX panros m% = n,
an®=._. =n¥=1uT®W=0).
Torpa panrosiii Koaddpunuent CnupMeHa onpeaeasieTcs o ¢op-
MyAe
n

l(n3 -n) —Z(X(k’ —Xl(-j))2 —TW _TU)

L

) = 6 i=1 . (9.10)
\/[l(n3 -n)- 2T“‘)}[l(n3 -n)- 2T‘f’}
6 (§)

3

: 1
Ecau TW u TU) 3HaunTeAbHO MeHbBIIIe E(Il — 1), TO MOKHO BOCITOAB-

30BaThCsA HpI/I6AI/I>KeHHLIM COOTHOLIIEHMEeM:
n
)2
Z(Xz(-k) _Xl(]))

e =1 1 = —. (9.11)
g(nB —n)—(TW -TU)




ITpumep 9.3. ABa 3KcriepTa NpopaHkupoBaru 10 IpeprOKeHHBIX IPOEKTOB
peopranuzanuu HITO c Touku 3penus ux spdekTuBHOCTH. PaH>XxupoBKa 1-oro
akcmepTa: (1; 2; 3; 4; 5; 6; 7; 8; 9; 10). Pam>xkupoBKa 2-ro a3kcnepra: (2; 3; 1; 4; 6; 5;
9; 7, 8; 10). BeruncaeHus coraacHo (9.8) AaroT pe3yAbTarT:

s =1 L(HHQ? +0+1+1+22+1+1+0)=1 i-14:0,915,

1000-10 990
49TO CBHUAETEABCTBYET O TTOAOKUTEABHOM paHFOBOfI CBSI3U MEXXAY IIepeMeHHBI-
MU.

ITpumep 9.4. AecsSTb NPEANPUSTUN MOAOTPACAM OBIAM NPOPAHKUPOBAHBL
BHayYaAe II0 CTelleHU IPOrPECCUBHOCTH UX OPICTPYKTYP (IPU3HAK X;), @ 3aTeM
110 3 (PeKTUBHOCTU X PYHKIIMOHUPOBAHUSA B OTUETHOM rOAY — X,. B pesyab-
TaTe IIOAyYeHBI PaH)XUPOBKU: (1; 2,5; 2,5; 4,5; 4,5; 6,5; 6,5; 8; 9,5; 9,9) u (1; 2; 4,5;
4,5;4,5; 4,5, 8; 8; 8; 10).

B 1-11 paH)XKUPOBKE — YeThIpe IPYyIINbl HEPA3AUYHUMBIX PAHIOB, @ BO 2-1 —
ABe TaKue IPyIIILL.

CoraacHo (9.9) noayuaeM:

(1):i 3 3 _ 3 _ 3 _ :%
T 12[(2 2)+(25-2)+(2° -2)+(2° - 2)] 12 2,60,

REWE 3_3)1=
1A% 4)+(3%-3)]=7,00.

T2 =

Tockoasky TV u T? 3HaunTeAbHO MeHbIIe %(n3 -n)= 5 900 = 165, TO BOC-
noabsyemcda opmyaoti (9.11). Torpa:

(0+O,25+4+O+O+4+2,25+0+2,25+0,25)_1 2_0917
165-(2+7) 156

(s) —
ry =1

Panrosslit Ko3gguuuenm koppersuuu Kengeara onpepersieTcs
1o opMyae
o
I-]g‘) =1 M, (9.12)
n(n-1)
rae I(x%, xU) — uncaro uHBepcHil, paBHOE YUCAY HAPYIICHUN paHKH-
POBKH TIap 3A€MeHTOB mocaepoBaTeabHOCTel XK 11 XU,
Yucao MHBEPCUH SIBASIETCSI eCTeCTBEHHON MepOoM HapylIeHUs IIo-
psiAKa OOBEKTOB B OAHOM ITOCA€AOBATEABHOCTH OTHOCUTEABHO ADYTOH.
YrcAo MHBEPCUHN ONIPEAEASIETCS IO hOpMyAe

n-1 n

I(x®,x0) =% % v, (9.13)

q=1l=q %



1, ecan £ > %) (1.e. Hapymen mopsA0K

k) _ ~ (k).
rAe Vé’l ) =! mocaepoBaTeabHocTH X(K);

0, B IPOTHUBHOM CAYyYae.

/\erKo IMOACYUTATh, 4TO uncAo unsepcuti I(x¥, x0) moxer MmensaTHCH
1
oT O (IIpu COBIIAAQIOIIUX PAHKUPOBKAX) AO En(n —1) — B cayuae npotu-

BOIIOAOJXHEIX PAH>XUPOBOK.

IIpumep 9.5. [ToryuyeHEBI ABe paHXXUPOBKU N = 10 OOBEKTOB (CM. AQHHBIE 3a-
paun 9.3): (1;2; 3; 4, 5,6, 7 8,9, 10) u (2; 3; 1, 4, 6; 5; 9; 7, 8; 10). TpebOyeTcs pac-
CYUTATh PAHTOBBIM KO3 PULUEHT KoppeAanuu KeHaeara.

Pewienue. PaccuntaeM 4MCAO UHBEPCUU:

Vip=0,vi3=1,viy=Vi5s=Vig = Vi3 =Vig=Vig=V;0=0;

V=1, VZjZOAAﬂj: 4,5, ..., 10;

vy=0parsaj=4,5, ..., 10;

vy=0prj=5,6, ..., 10;

Vg =1 PIV5j=OMHj=7, 8,9, 10;

VGjZOAAHj:7, 8,9, 10;

Vig=1; V39=0; v510=0; Vo= 1 AT Vg 0= 1; V9,0 =0.

Takum o6pazom, I(x*¥, x0) =1+ 1+1+1+1+0=>5ukoadpdunuesT koppe-

Asruu KeHpeAna paBeH Ty =1 % =1 0,222=0,778.

ITocae TOro Kak C IMOMOIIBIO KOPPEASIITUOHHOIO aHAAN3a BBISIBACHO
HaAWYMe CTaTUCTUYECKUX CBSI3eH MEXKAY IepeMeHHBIMHU U OIleHeHa CTe-
IIeHb UX TECHOTHI, OOBIYHO ITEPEXOAAT K MAaTEeMAaTHIeCKOMY OIMCAHUIO
KOHKPETHOTO BHAA 3aBUCHUMOCTEH C MCIIOAB30BAaHUEM PerpeCcCuOHHOTO
aHaau3za. C aToM 11eAbIo TOAGKUPAIOT KAACC (DYHKINM, CBSI3BIBAIOIINM pe-
3YABTATUBHEIN [IOKA3aTEAb ¥ 1 @PTYMEHTEL X, Xy, ..., X;, OTOMPAIOT Hau-
6oaee HHPOPMATHUBHEIE APTYMEHTH], BEIYUCASIIOT OIIeHKY HEN3BECTHEBIX
3HaYEHUM [TapaMeTPOB YPaBHEHUS CBSI3U U @HAAU3UPYIOT CBOMCTBA I10-
AY4E€HHOTO YPaBHEHUSI.

OyHruMA f(X), X, ..., X)), ONUCHIBAIOUIAS 3aBUCHUMOCTH CPEAHEro
3HAUEHUsI Pe3yABTAaTUBHOTO IIPM3HAKA Y OT 3aAaHHEBIX 3HAYEHUH apry-
MEHTOB, Ha3LIBAeTCs (PyHKuuell (ypaBHeHUeM) perpeccuu. TepMuH
«perpeccusi» (AQT. — regression — OTCTYIIA€HHE, BO3BPAT K 4eMy-Aubo)
BBEAEH aHTAUMCKUM IICUXOAOTOM U aHTpomoAoroM D, [aABTOHOM U CBSI-



3@H UCKAKOYUTEABHO CO CIIENU(PUKON OAHOTO U3 IEePBBIX KOHKPETHHBIX
IIPUMEPOB, B KOTOPOM 3TO ITOHSATHE OBIAO MCITOAB30BaHO. Tak, oOpaba-
TBHIBas CTAaTUCTUYECKHE AQHHBIE B CBSI3U C @aHAAN30M HACAEACTBEHHOCTH
pocTta, @.TaABTOH HAIIIeA, YTO €CAU OTIH OTKAOHSIIOTCS OT CDEAHETO PO-
CTa BCeX OTIIOB Ha X AIOMMOB, TO UX CHIHOBBSI OTKAOHSIIOTCSI OT CPEAHEe-
IO pOCTa BCeX CHLIHOBElM MeHLIIIe, YeM Ha X AIOMMOB. BEIsiBA€HHAas TeH-
AEHITUS OBIAA Ha3BaHa perpeccuell K cpeguemy cocmostnuio. C Tex 1mop
TEPMHUH «PEerpeccus» MIHNPOKO UCIOAB3YETCS B CTATUCTHUYECKOM AMTE-
paType, XOTsI BO MHOTHX CAy4YasiX OH HEAOCTATOYHO TOYHO XapaKTePU3Y-
€T ITOHSTHE CTaTUCTUYECKON 3aBUCUMOCTH.

AAs TOYHOTO OIMCAHUS ypPaBHEHMs perpeccumr HeoOXOAMMO 3HATh
3aKOH pacIpeAeAeHMs Pe3yAbBTaTHUBHOIO IIOKasaTeAs y. B craTuctuue-
CKOM IIPAKTUKE OOBIYHO IIPUXOAUTCS OTPAHUYUBATHCS ITOUCKOM IIOA-
XOAAIIUX ANIIPOKCUMAIIMU AAST HEM3BECTHOM MCTUHHOU (DYHKLIUU pe-
rpeccud f(x), TaK KaK NCCAEAOBATEAb He PACIIOAaraeT TOYHEIM 3HaHUEM
YCAOBHOTO 3aKOHA PacIpeAeAeHNs BePOSITHOCTEN aHaAU3UPyeMoro pe-
3YABTATUPYIOIIETO ITOKA3aTeAsl ¥ IIPU 3aAQHHBIX 3HAUEHUSIX apryMeH-
Ta X.

PaccMoTpuM B3aMMOOTHOIIIEHUE MeXAY UCTUHHOH f(x) = M(y/x), Mo-
MEABHOM perpeccruei ¥ U OLleHKOM )Al perpeccun. IlycTb pe3yAbTaTUB-
HBIM IIOKa3aTeAb ¥ CBSI3aH C apI'yMeHTOM X COOTHOIIIEHUEM:

y=2x" g +

TA€ € — CAy4YalHas BeAMYVHA, UMEIOIast HOpMAAbHBIN 3aKOH pacIpepe-
Aenust, ipudeM Mg = 0 u De = 62 VicTuHHas QyHKIUS PErpeCcCUuu B 9TOM
cAydae umeert BUA; f(x) = M(y/x) = 2x'°.

ITpeAIoAO>KHMM, YTO TOYHBIM BHA HMCTHMHHOIO yYpPaBHEHUs perpec-
CHU HaM He M3BECTEeH, HO MBI PAcIlioAaraeM AEBSTHIO HAaOAIOASHUSMU
HaA ABYMEPHOM CAyYaWHOM BEAWYMHOW, CBSI3aHHOM COOTHOIIEHHEM
y; =2x}° & uHpPEACTaBACHHOM Ha puc. 9.2.

Pacnono>xeHue Touek Ha puc. 9.2 MO3BOASIET OTPAHUYMUTHCS KAAC-
COM AMHEHMHEIX 3aBHCHMOCTeH BHAA: ¥ =P, Px. C IOMOIIBIO MeTo-
Ad HAWMEHBIINX KBAAPATOB HaWAEM OIIeHKY YpPaBHEHUSI perpeccuu
y =by, bx.Ars cpaBHeHUs Ha puc. 9.2 TPUBOAATCS TPaUKH UCTHH-
HOM (PyHKI[UU perpeccuu f(x) = 2x'°, TEOPETUYECKON ANTIPOKCUMHUPY-
to1reit PyHKIUK perpeccun y =B, P x.

[TockoABKYy MBI OIIMOAUCE B BBIOOpe Kracca (DYHKIUU perpeccuy,
a 3TO AOCTQTOYHO YaCTO BCTPEYAETCS B IIPAKTHUKE CTATUCTUYECKUX UC-
CAEAOBAHUM, TO HAIIU CTATUCTUYECKHUE BBEIBOABI U OLIEHKH OKa’KyTCS
omInO0UYHBIMU. 11 Kak Obl MBI HU YBEAUYUBAAM OOBEM HaOAIOACHUH,
Hallla BEIGOPOYHAS OIEHKA y He OyAeT OAM3Ka K MCTHHHON (DyHKIUH
perpeccud f(x). Ecau 651 MBI IpPaBUABHO BHIOpaAM KAACC (PYHKIUH pe-
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Puvc. 9.2. BaaumHoe pacnonoxeHve nctuHHom f(x) n Teopetnyeckon y mope-
nn perpeccumn

IPECCHH, TO HETOUHOCT B OIIMCAHUH f(X) C HOMOIILIO § OOBICHIAACEH GBI
TOABKO OTPA@HUYEHHOCTHIO BEIOOPKU.

C 11eAbI0 HAUAYUIIIETO0 BOCCTAHOBAEHUS IO UCXOAHBIM CTATHCTHUYe-
CKUM AQHHBIM YCAOBHOTO 3HAQUE€HUSI Pe3YABTATUBHOIO IIOKA3aTeAsd y(x)
U HeU3BeCTHOM yHKIUU perpeccuu f(x) = M(y/x) Hauboaee 4acTo uc-
IIOAB3YIOT CAEAYIOIINEe KPUTEPUH aA€KBATHOCTH (PYHKIIMU IOTEPH).

Merop HanMeHBIINX KBaApaToB. COrAacHO eMy MUHUMU3UPYETCS
KBaApAaT OTKAOHEHUSI HaOAIOAQEMBIX 3HAUeHUN Pe3yABTaTUBHOI'O ITOKA-
3arensiy; (i=1, 2, ..., n) OT MOAEABHBIX 3HaUeHUN ¥, = f(X;), TA€ X; — 3Ha-

n
. 2 .
YyeHHe BEeKTOpa apr'yMeHTOB B i-M HaOAIOASHUMN: Z(yi - f(x;))” - min.
=1
IToaryuaeMasi perpeccust Ha3bIBaeTCsl CPEJHEKBAgPamu4ecKoll.
Merop HamMeHBIIMX MOAyAeH. COTAACHO eMy MUHUMU3HPYeTCs
CyMMa aOCOAIOTHBIX OTKAOHEHUN HaOAIOAQEMBIX 3HAUEHHUM pe3yAbTa-
THUBHOTO IIOKa3aTeAsl OT MOAYABHBIX 3HaueHUM y,; = f(x;). I moaydaem

n
CpegHeatCoAIOMHYI0 MEgUAHHYIO perpeccuro Y |y, — f(x;)| — min.
i=1
PerpecCuoHHbIM GQHAAU30M HA3BIBAETCS METOA CTATUCTUYECKO-
rO AHAAM3a 3aBUCUMOCTH CAYYaMHOW BEAWYMHEI Y OT II€PEMEHHBIX X;
G=1, 2, ..., k), paccMaTpuBaeMbIX B PeIPECCUOHHOM aHaAW3e Kak He-
CAy4YalHble BEAUYUHBI, HE3aBUCHMMO OT UCTUHHOTO 3aKOHA pacIpejene-
HUS X;.
OOBIYHO MPEANIOAAraeTcsl, 4YTO CAydalHas BEAUYMHA y MMEeeT HOp-
MAaABHBIM 3aKOH PACIIPEASAEHHUSI C YCAOBHBIM MAaTEeMAaTHYe€CKUM OJKUAQ-
HUEM ¥, BASIOIUMCS (DyHKIMEN OT apryMeHToB X; (j= 1, 2, ..., k) u no-

CTOSTHHOM, He 3aBUCSIIEl OT apryMeHTOB, AUCIepcuel 62,



B o6i111eM BuAE AUHETHASL MOgEAb PETPECCUOHHOTO aHaAu3a UMeeT
BUA

k
y= ZBj(pj(X1,X2, e X))+ E
j=0

TAE (;— HEKOTOpPast (PyHKIINS €r0 IePEMEeHHBIX X, Xy, ..., Xj; € — CAyJanHast
BEAWUYMHA C HyACBBIM MaTEMATHIECKUM OJKUAAHUEM U AUCTIEPCHEN G2,

B perpeccmoHHOM aHaAW3e BUA YPaBHEHUS PerpecCHyU BLIOMPAIOT
HCXOAS U3 (PU3NUECKOU CYIITHOCTY U3y4aeMOr'O SIBAEHUS U PE3YABTaTOB
HaOATOASHUSI.

Yartre ApyTux BCTPEUAIOTCS CAEAYIOIINE BUABI YPAaBHEHUY PErpecCuu:

AMHEeNHOe MHOTOMepHoe: ¥ =B By + PoXy +... + PrXy;

[OAMHOMHUAABHOE: ¥ = By B + Box? +... + B xk;

runiepboanyeckoe: ¥ = fBy ﬁﬁl;
X

crenennoe: j = Byx/ xbz . xPr.

[TyTem AorapuMUpOBaHUS CTElIeHHbIE YPABHEHUSI PeTPeCCHH MO-
I'yT OBITH IPe0OpPa30BaHbl B AMHEHHEBIE YPAaBHEHUS OTHOCHUTEABHO IIa-
pamMeTpos f;.

AorapumMupys, IOAyIUM

Iny =InBy +B;Inx; +Bylnx, +...+ B, Inx,.

[ycts Inx;=u;jppstj=1, 2, ... ki Iny = Z ulnf =By, TOrpa mocae moa-
CTaHOBKU OYAEM UMETh AWHEeWHbIE YPaBHEHUS perpecCcui:

Z:Bo 61H1+B2u2 +...+Bkuk.

[TyreM ITOACTAHOBOK %: uux/ u; ruRepGOAMYECKOE U TTOAMHO-
MHAAbHOE YPaBHEHUSI MOTYT OBITH IPe0OpPa30BaHEl B AMHEHHEIE, TEO-
pust KOTOPHIX padpaboTaHa HauboAee IIOAHO.

O11eHKY HEM3BECTHBIX [1apaMeTPOB YPAaBHEHUSI PEIrPECCUU HAXOAAT
0OBIYHO METOAOM HaMMEHBIINX KBaApaToB. Huyke octanoBuMcs: 6oaee
IMOAPOOHO Ha 3TOM mpobaeMe.

AByMepHOe AMHeHOe ypaBHeHue perpeccun. [TycTb Ha OCHOBaHUH
QHAAM3a UCCAEAYEMOIO SIBAEHUS IIPEAIIOAATAEeTCs, YTO B «CPEAHEM» Y
€CTb AMHeWHast (PYHKIIHS OT X, T. €. UMeeTCs YpaBHEeHNe Perpeccuu

§=My/x) Bo+Pis (9.14)

rae M(y/x) — yCAOBHOe MaTeMaTHUueCKoe O’KMAQHUE CAYYalHOM BeAHU-
YUHBI y IIPHU 3aA@HHOM X; 3 U ; — HEeU3BeCTHBIE TapaMeTPhI TeHepaAb-



HOM COBOKYIIHOCTHU, KOTOPHIE HAAAEKUT OLIEHUTEH 10 PEe3yAbTaTaM BBI-
OOPOYHBIX HAOAIOASHUH.

[MTpeaTon0KUM, UTO AASI OIIEHKH IIapaMeTpoB 3y U 31 U3 AByXMepHOH
reHepaAbHON COBOKYIITHOCTH (X, ¥) B35iTa BEIOOpKa 0OBHEMOM N, TAe (X;

y;) Pe3yAbTaT i-ro HabAtopAeHUA (I = 1, 2, ..., n). B aToM cAayuae MopeAb
pPerpeccuoHHOTO aHaAW3a UMEeeT BUA

Vvi=Bo Bx+eg, (9.19)
TAe € — He3aBUCHMBIE HOPMAAbHO PACIIPEASAEHHBIE CAYYaHHBIE Be-

AMYHWHEl C HyAGBBIM MaTeMaTHYEeCKUM OKUAAHUEM U AMCIEpPCHel G2,
T.e. Mg;=0; Dg;=8% ppsiBcexi=1,2, ..., .

CoraacHoO MEeTOAY HaMEHBIITUX KBAAPATOB B KAYECTBE OIIEHOK HEU3-
BECTHBIX IIapaMeTpoB B U 3; crepyeT OpaTh TaKue 3HaYeHUsI BLIOOpOY-
HEBIX XapaKTePUCTUK by u b;, KOTOpEIe MUHUMHU3UPYIOT CYMMY KBaApa-
TOB OTKAOHEHUH 3HaUEHUH PE3YABTAaTUBHOTO IIPU3HAKA ¥; OT YCAOBHOTO
MaTeMaTHU4eCKOTO O>KUAQHUSA V;, T. €.

n

0= 5 i Po-Pxi)?=el (9.16)
) i-1

i=1
Tak kak Q puddepennupyema 1o o 1 i, TO AAST OTBICKAHUS MUHU-
myMa pyskumuu (9.16) HariaeM YaCTHBIE IIPOU3BOAHEIE IT0 B U P!

a n
_8[?():) = 22(}’1‘ = Bo —Bix;);

0 1 (9.17)
2_[?1 = 2;(}’1' —Bo —Bix;)x;.

[TpupaBHSB IPOU3BOAHBIE HYAIO U ITIOACTABUB B (9.17) BMecTo ) u
UX OLIeHKU by 1 b, moAydum

n

Z(Yi—bo—b1Xi):0? b0n+b1ixi :iyz‘?
i=1 i=1 i1

AM ' (9.18)
n n n n
Z(Yi_bo_b1Xi)Xi:0 bOZXi+bIZXi2:ZXiYi'
i1 i-1 i-1

i=1

B pesyabraTe BO3HUMKAET cucmema HOPMAABbHBIX ypaBHeHul. Peiias
cucremy (9.18) oTHOCUTEABHO by 1 by, TOAYIUM

n 1 n n
ZXiYi_;ZXiZYi 1 & 1
b, =4 =1 ’=12 i by = —Zyi bl—Z—X, =y bx. (9.19)
N i

n 1 n
2= XX
i=1 n\io




Takum 0Opa3oM, UMeeM OIIeHKY YPaBHEHUS PETPECCUH:

}A’:bo

b x.

(9.20)

O KauecTBe MTOAYUYEHHOM MOAEAU MOYKHO CYAUTH ITO OCTATOYHOM AMC-

IIepcuu:

(9.21)

MHpIMU cCAOBaMU, UCITPABACHHAS BEIDOPOYHAS AUCIIEPCHS PaBHA!

a2

n-2i3

1 n

(yi—bo _b1Xi)2-

(9.22)

Temnepsb uccarepayeMm cBoMcTBa by 1 b;. CpepHee 3HaUeHUe, MaTeMaTH-

JecKoe OKMAAHUE S PaBHO 62, T.e. Ms? = &.

IIpumep 9.6. [To pAaHHBIM TOAOBBIX OTUETOB pecaTu (n = 10) mMamuHO-
CTPOUTEABHBIX IPEAIIPUSITHY IPOBECTU PErPECCUOHHBIN aHAAN3 3aBUCHUMO-
CTU NIPOU3BOAUTEABHOCTH TPYAQ ¥ (THIC. PyO. Ha 4eA.) OT 06beMa MIPOU3BOA-
cTBa X (MAH py0.). IIpeanoaaraercs, 4TO ypaBHEHHE perpecCuyd ANHENHO

WU UMeeT BHUA ¥ =P

B TabA. 9.5.
Howmep

MPEAIPUASITHS Vi
()
1 2,1
2 2,8
3 3,2
4 4,5
5 4,8
6 4,9
7 55
8 6,5
9 12,1
10 15,1

CyMmma 61,5

CpepHsis 6,15

N OO g v v o W

N =
S O

~
(6)]

M
&

25
25
25
25
36
49
225
400

835

83,5

20,25
12,25
6,25
6,25
6,25
6,25
2,25
0,25
56,25
156,25

272,5

2,77
3,52
4,27
4,27
4,27
4,27
5,02
577
11,75
15,50

-0,67
-0,72
-1,07
0,23
0,53
0,63
0,48
0,73
0,35
-0,4

Bx. cxopHBIE AQHHEBEIE AAS a@HAAM3A MPEACTaBAEHBI

-31,9
=25,7
-33,4
51
11,0
12,9
8,7
11,2
2,9
-2,6
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Pewenue. CoraacHo (9.19), yauTbsIBas, 4To ZXiy,- =666,5, moAyuum
i-1
666,5——-75-61,5
b, = 101 _ 20525 5 953 by = 615— 0,753 7,5 = 0,502.
835 — (75" 272:5

TakuM 06pa30M, OIfeHKa yPaBHEeHHUs Perpecchy 6YAeT UMEeTh BUA; ¥ = by + b X.
IMTocae MOACTAHOBKM OKOHUYATEABHO ITOAYUYUM }7 =0,502 + 0,753x.

U3 ypaBHEHNS perpecCuu CAEAYeT, UTO IIPH YBEAUIEHUN 00 beMa ITIPOU3BOA-
CTBA Ha €AMHUILY er0 U3MepeHUs IPON3BOAUTEALHOCTE TPYAQ B CPDEAHEM YBEAU-
unBaeTcsa Ha 0,753 TeIC. pyO.

AAs MHTEPIIPeTanuy MOAGAN MOXKHO TaKKe BOCIIOAB30BATHCS KO UIM-

7.5
€HTOM 3AACTUYHOCTH, 3HaUEeHNe KOTOPOro e = blj 0,7583—— = = 0,918 mo-

6,15
Ka3bIBAaeT, UTO IIPU YBEAHMYEHUH OObeMa IIPOU3BOACTBA X Ha 1 % Ipou3BoOAU-
TEeABHOCTB TPYAQ Y B CpeAHeM yBeanunTcst Ha 0,918 %.

IMepetipeM K CTaTHCTUYECKOMY aHAAN3Y IOAYYEHHOTO y‘paBHeHI/IH perpec-
CHMU M PacCUMTaeM HCIIPABACHHYIO BHIGOPOUHYIO AUCIEPCHIO 52, aGCOAIOTHbIE
€, =y; Yr¥ OTHOCHTEABHEIE §; = —-100 % OUIMOKM aIlmpoKCHMaNuu. Beibo-

i
n

pOUHASL AUCIIePCHS PaBHa: §% = % (y: = y:)% = 0,486.
n—2iy

Temeps CpeAHIOIO OTHOCUTEABHYIO OIIMOKY ANIIPOKCHUMAIIAU OIPEACANM
110 popMyAe

- 1 n 1
d=—) 0;| —1454=14,54 %,
ngl d 10 %

rae |3, — abcoaroTHOE 3HAYEHWE OTHOCHTEABLHOMN OIIMOKH AIIIPOKCHMAIINM.
CpepHee 3HaueHUE OTHOCUTEABHOU OIINOKM 14,54 % rOBOPHUT O TOM, UTO HAIlla
MOAEAB AOCTATOYHO XOPOIIIO COTAACYETCS C MCXOAHBIMY AQHHBIMU.

CaMmyto HU3KYI0 3(p(PeKTUBHOCTD 110 IPOU3BOAUTEABHOCTH TPYAQ, KaK CAe-
AyeT U3 TabA. 9.5, UMeeT TpeThe IPEANIPULTHE. Y 3TOr0 IPEAIPUITHS IPOU3BO-
AATEABHOCTB TPYAQ ¥3 = 3,2 THIC. pyO. Ha Y4eAOBeKa, uTo Ha 33,4 % HUKe TOro, 4TO
HUMEeAO OB «CpepHee» IIPEANIPUSATHE C 00bEMOM IIPOU3BOACTBA X3 = 5,0 MAH pyO.

AY4IINM II0 KPUTEPHIO ITPOU3BOAUTEABHOCTH TPYAQ SIBASIETCS IIIECTOE IIPEA-
NpHUATHE, Y KOTOPOTO 3TOT MOKazaTeAb Ha 12,9% BEINIe CpeAHEro 3HaueHUus
110 COBOKYIIHOCTH PAaCCMATPUBAEMBIX IIPEAIPUATHHN [IPU X5 = 5.

1. B kaknx npefenax nuaMmeHseTca NapHbI KOadhthrLMEHT KOppenauum:
al0<nr,<1;
6) -1<ry<1;
B) —0 < Ty < +00;
r)0< Iy < o?



2. B kakux npepgenax 3MeHAeTCA MHOXECTBEHHbIN KO3(h(IULMEHT Koppens-
umm:
a)0<r,,<1;
6)-1<r,,<1;
B) —0 <1/, <+00;
r)0<ry/,, <w?

3. Ecnu napHbI KoadhhuLMeHT Koppensummn no Moaynto GonbLue Mogyns co-
OTBETCTBYIOLLErO YacTHOro (Hanpumep, |ry| > |ry,.|) v kosthduumneHTs
HE MMEIT Pa3HbIX 3HAKOB, TO 3TO 03HAYAET, YTO:

a) mKcupyemasi NnepeMeHHas z ocrabnaeT KOpPEnsALMOHHYI CBA3b;
6) dhmkcrpyemMasn nepeMeHHas YyCUIMBAET CBA3b MEXY X U V;

B) hmKcrpyemMas nepeMeHHas He CBA3aHa C hakTopamu X 1 y;

) BO3MOXEH NtoBon U3 NepsbIX TPEX MCXOA0B.

4. KoathhmumeHT getepMmHaLmMn Mexgy X 1 y xapakTepusyer:
a) ponto gucnepcun y, 0BYCNoOBREHHYIO BAUSIHUEM HE BXODALLMX B MO-
penb haKkTopos;
6) nonto gucnepcuu y, 06yCNOBNEHHYIO BIMAHUEM X;
B) JONt0 Aaucnepcun X, 06yCnoBneHHY0 BAVSIHMEM HE BXOOSALUMX B MO-
penb haKkTopos;
r] HanpaBneHVe 3aBYCYMOCTU MEXEY X U Y.

5. MapHbIn kKoathhLMEHT KOppensLMn Mexay dhakTopamu paseH 1. 310 03Ha-
YyaeT:
a) Hanm4ne HenMHENHoM OYHKLWOHaNLHON CBA3U;
6) oTCcyTCTBUE CBA3W;
B) Hanu4ve hyHKLUMOHaNbHON CBA3WY;
r] oTpyLaTENbHYIO IMHEAHYIO CBSA3b.

6. Ha ocHoBaHun 20 HabntogeHuin BbIICHEHO, YTO BbIGOPOYHas Oons Ouc-
repcuy CrnyyYanHon BeinymHbl Y, Bbl3BaHHOW BapuaLmen X, coctaBut 64 %.
Yemy paBeH BbIGOPOYHIV NapHbI KO3 ULMEHT KOPPENALIN:

a) 0,64;

6) 0,36;

B) 0,8;

r) 0,8 unn -0,87?

7. VYpaBHeHve perpeccum umeet Bug y =5,1 1, 7/x. Ha ckonbko eguHnL, ceoe-
ro M3MepeHUsi B CPeOHEM U3MEHMUTCA y Npy yBenuyeHun x Ha ‘1 eguHuuy
CBOEr0 3MEPEHUST:

a) ysenuuuTcs Ha 1,7;
6) HE N3MEHUTCS;

B) ymeHbLUMTCH Ha 1,7;
r] ygenuuutcs Ha 3,4.

8. CornacHo MeTofly HaUMEHbLLIVX KBaApaTOB B KA4ECTBE OLEHOK NapamMeTpoB
Bo v B4 CnegyeT Ucnonb30BaTh Takme 3Ha4eHust bg 1 by, KOTOPbIE MUHUMU-
3MPYIOT CyMMY KBALPAaTOB OTKOHEHNI:



a) (haKTUYECKMX 3HAYEHW 3aBMCUMO MEPEMEHHOM OT ee CpedHero
3HauYeHus;

6) hakTUyYecKkmnx 3Ha4YeHUN 0GBACHIEMOW NEPEMEHHO OT ee CpeaHero
3HauYeHus;

B) pacyeTHbIX 3HAYEHW 3aBMCUMOI NEPEMEHHO OT ee CPeaHero 3Ha-
YeHUs;

r) hakTUYECKMX 3HAYEHUN 3aBUCMMON MEPEMEHHOM OT e PacyeTHbIX
3HaueHNN.

9. Kakon koadhchmupmeHT ykasbiBaeT B CPeAHEM MPOLIEHT N3MEHEHVS PE3YIb-
TaTVBHOMO MOKa3aTens y Npu ysenuyeHnun aprymenTa x Ha 1 %:
a) 6eTa-KoahhnLMEHT;
6) KO3hMLMEHT 3NACTUHHOCTY;
B) KO3(hhMUMEHT peTepMmHaLIK;
r) KoachchuumeHT perpeccumn?

10. Kakasa n3 cnegyrowinx CbOpMyJ'I MUHUMU3NPYETCA B METOAE HAMEHbLUNX
KBaapaToB.:

a) g[y,—y,ﬁ;
6) g[y,-—m%
B) IZ:JY:' -y

) gty,-—m?

11. Temnbl npupocTta (%) cnegylowmMx MaKpO3KOHOMUYECKUX MokasaTtenen
n =10 pa3BuTbix cTpaH mupa 3a 1992 r.: x4 — BHYTPEHHWI HaLMOHarb-
HbI NpoAykT (BHM); X — NpoMbILLIneHHOEe NPON3BOACTBO; Xg — MHAEKC LiEH,
npeacTaBneHbl B Tabnuue:

Ne ] CrpaHbl Xi1 Xio Xia
n/n (i)
1 AnoHuna 3,5 4,3 2,1
2 CLLUA 3.1 4.6 3.9
3 lepmaHus 2,2 2,0 34
4 ®PpaHuma 2,7 3,1 29
5 WTanna 2,7 30 5,6
6 Benvkobputanus 1,6 1,4 40
7 KaHaga 3,1 3,4 3,0
8 AscTpanus 1,8 2,6 4,0
9 Benbrus 2,3 2,6 34
10 HuoepnaHgeb! 2,3 2,4 3,5



TpebyeTcs HanTy BbIGOPOYHbIE KO3DULIMEHTLI KOPPENSAUMM MEXEY TEM-
namu npupocta: a) BHI (x4) n npombiwneHHoro npon3eoacTea (Xo); 6) BHI
(x4)n nHaekca ueH (xz); B) Mex gy Temnamu NpypocTa NpoMbILLIEHHOMO MPo-
M3BOACTBA (Xp) M MHAEKCa UeH (xz); ) BbIBOPOYHBIA 4aCTHbIN KO3dhhnLmMeHT
KOPPensauum rqo 3 U, CPaBHUB ero ¢ NapHbiM KO3 MLMEHTOM KOPPENALIMN
rqp, COENaTb BbIBOA O BAVSIHUM X3 HA CTENEHb 3aBUCMMOCTU MEXAY X1 U Xo;
£) BbIBOPOYHbI 4ACTHBIN KO3 HLMEHT KOPPENALMK g /o 1, CPABHUB €0 C
napHbIM KO3 hULIMEHTOM KOPPENSALMU 13, CAENATL BbIBOA O BIVSHUN Xo HA
CTerneHb 3aBUCUMOCTU MEXAY X1 U Xz; €) BbIBOPOYHbIN MHOXECTBEHHbIN KO-
3 PULIMEHT KOPPENALIMN ' /o5 M ONPERENNTB, HA CKOMbKO NMPOLEHTOB Bapy-
aupms x4 o0bycnosneHa BIUSHUEM Xp U X3; ) BbIBOPOYHbIN MHOXECTBEHHbIN
KO3PPULMEHT AETEPMUHALIN I'S,,5 W ONPEAENTL, HA CKOMbKO MPOLEHTOB
Bapvaums X, 06YCNoBNEHa BIVSHUEM X1 U Xa.

12. MNpwn nccnepoBaHMM B3aMMOCBSA3W LieH Ha Credytollme Bubt NposoBosb-

CTBEHHbIX TOBAPOB: pacTuUTernbHOe Macno (x 1), caxap-necok (xp) n xneb 6e-
nein (xg) B n = 22 ropopax LleHTpaneHoro pavoHa Paccum mony4eHs! Bbi-
60po4Hble NapHble KoahhuumeHTsbl Koppersuun: r = 0,82; ri3 = 0,24;
r'23 = —0,05.
TpebyeTcs onpepenuTb: a) BbIGOPOYHbIN YaCTHBIA KO3hhVLMEHT Koppe-
NALNUN o /3 W, CPABHMB Ero C NapHbIM KO3PdMLIMEHTOM KOPPENaALMK o,
chaenaTtb BbIBOA O BMSAHWUM X3 HA CTEMEeHb 3aBMCMMOCTU MEXAY Xq U Xo;
6) BEIGOPOYHbIN HaCTHBI KO3hOULIMEHT KOPPENALIN 13 /o; B) BbIBOPOYHbIN
MHOXECTBEHHbIN KO3(hPNUMEHT KOPPENAUMN 'y o3; ] BbIBOPOYHbIA MHO-
KECTBEHHBIN KO3DHULIMEHT AETEPMUHALIU 55 W ONPEAENUTL, Ha CKOSb-
KO MPOLIEHTOB Bapuaums LeH Ha caxap-necok 3aBWCUT OT M3MEHEHUA LieH
Ha pacTuTenbHOE Mackio ¥ xs1eb Hebi BLICWero copTa.

13. C uenbio nccneaoBaHysa 3aBUCUMOCTY YCyLLIKM hopmoBoro xneba (y) ot npo-
LOMKXMTENBbHOCTY XpaHeHns (x) 6bL1o NpoBefeHo n = 5 HabnopeHnin:

[popgonxuTensHOCTb 1 3 6 8 10
xpaHeHus (r) (x)

Yeyuwika, % k macce 1.6 24 2,8 3.2 3,3
ropsiyero xneba

B npegnonoxeHny 0 NWMHEMHOW 3aBWCKMMOCTM y OT x Tpebyetcs: a) Bbl-
YUCNUTb OLEHKM bg 1 by NapamMeTpoB ypaBHeHWA perpeccun y =bg  bx;
6) NOCTpOMTbL Ha rpachvke None KoOpPENsLMN 1 ypaBHEHUE PErPECCHUMN.

14. [aHHble 0 Temnax MpvpocTa Kypca akuuMi CTPoWTEnbHOM KomnaHun (y)
3a NATb MECALEB NpYBELEHbI B TabBNuLE:

Mecsaupbi (x) 0 1 2 3 4

Temn npupocTa Kypca 10 8 5 3 4
akumi (y), %



Ha ux ocHoBaHvWu B NpeanonoXeHnn NMHENHOM 3aBUCUMOCTU Y OT X Tpe-
ByeTcs: a) BblMMCNUTL OLEHKN bg 1 by NapamMeTpoB ypaBHEHWS PErpeccun
Yy =bo bx; 6) rpacimuecky NpeacTaBnTh NOSIC KOPPENnaLMKN 1 ypaBHeHne
perpeccuu.

15. JaHHble kopnopaummy 0 Temnax npupocTa obbema nHBecTLMi (x) n obbema
BbInycka npopykumm (y) npeactasneHsl B Tabnuue:

Temn npupocTa nHsecTumi (x), % 2 4 6 9 1M1

Temn npupocTa BbiNycka npogykumm (y), % 1 2 2 ] 6

B npeanonoXxeHuy, 4TO ypaBHEHUE perpeccun UMEEeT Bua y =bg b2,
TpebyeTcs: a) onpefenuTb OLEHKM NapaMeTpoB YpaBHEHNA perpeccun b,
b; 6) rpadhuuecky NpeacTaBuTL NOME KOPPENALMA 1 ypaBHEeHVe perpec-
cun.



Cpear OCHOBHBIX 3aAa4 CTaTUCTUKU BUAHOE MECTO 3aHUMAaeT OITHCa-
HIe U3MeHeHHn! ITIoKa3aTeAel BO BpeMeHH, U3ydeHne AMHaMUKU pa3BU-
THSI COIIMAABHO-9KOHOMUYECKUX ITPOIleCcCcoB. Kak u3MeHsieTcss ypoBeHb
OmAaTHI TpyAa? KakoBel KoaebaHUsI Kypca Aoarapa? Kakast TeHAeHITHS
ITPOCAEKUBAETCS B U3BMEHEHN Y Ba>KHEUIITNX MAaKPOIKOHOMUYIECKUX T10-
Kazarenel? OTBeTHl Ha 3TU U @aHAAOTHYHBIE BOIIPOCH MOTYT OBITH IIO-
Ay4YeHBI C IOMOIIBLIO CIIeITUAABHBIX CTATUCTUUYECKUX METOAOB, aHAAU3H-
PYIOIIUX PSIABI AMHAMUKH.

Pagom gunamuku (AMHAaMUYECKUM PSIAOM, BDEMEHHEIM PSIAOM) Ha-
3BIBAETCS IIOCAAOBATEABHOCTDh 3HAUEHUM CTAaTHUCTHUYECKOTO MoKa3aTe-
Ad (IpU3HAaKa), yIopsiAOdeHHasl B XPOHOAOTHUECKOM ITOPsIAKE, T. €. B II0-
PsiAKE BO3pacTaHus BpeMeHHOro mapamMerpa. OTaeAbHBIE HaOATOASHUS
BPEMEHHOTO PsIA@ Ha3BIBAIOTCS YPOBHSIMH 3TOTO Psipd. B aHTAOSI3BIU-
HOM AWUTepaType AAS BPEMEHHEIX PSIAOB HCIIOAB3YEeTCS TEPMHH «time
series»,

Ka>xabiil psip, AMHAMUKU COAEPSKUT 3HAYEHUS1 BpDEMEHU 1 COOTBET-
CTBYIOIIIME UM 3HAYEHUS yPOBHel psiga. B KauecTBe ITOKa3aTeAsl BpeMe-
HU B PSIAAX AMHAMUKM MOT'YT YKa3bIBaThCS AMOO OIIpeAeAeHHBIE MOMEH-
THI (AQTBI) BpeMeHH, A0O OTAEABHBIE IIEPUOAH! (CYTKH, MeCSIIbI, KBapTa-
MBI, TIOAYTOAMSI, TOABI M T. A.). B 3aBHCHMOCTU OT XapakTepa BpeMeHHOro
rmapaMeTpa PSIABL AEASITCSI HA MOMEHTHBIE U UHTEPBAABHEIE,

B MomenmAbIX pagax AMHaMUKYU YPOBHU XapaKTepU3yIOT 3HAaUeHU S
ITOKAa3aTeAs IO COCTOSTHUIO Ha OIpeAeAeHHBIe MOMEHTHI BpeMeHu. Ha-
IIpUMep, MOMEHTHBIMH SIBASTIOTCS BDEMEHHEIE PSIABI IIeH Ha OIPeAEeAeH-
HBI€ BUABI TOBAPOB, PSIABI KyPCOB aKIMY, YPOBHU KOTOPHIX QUKCUPYIOT-
Cs1 AAST KOHKPETHEIX yuceA. [IpuMepaMy MOMEHTHBIX PSIAOB AMHAMUKU
MOTYT CAYKUTB TaK’Ke PSABl YUCA€HHOCTU HaCeAeHHUSI AU CTOUMOCTH
OCHOBHBIX (DOHAOB, TaK KaK 3HQUeHUsI YPOBHEM 3TUX PSIAOB ONIPEAEAsi-
IOTCSI €5KerOAHO Ha OAHO U TO JKe UHCAO.



B unmepBaabHbIX PSIA@X YPOBHHU XapaKTePU3YIOT 3HAUEHUE IT0Ka3a-
TeAs 3@ OIIPEAEACHHBIE HHTEPBAALL (IIepHoAbI) BpeMeHU. [Ipumepamu
MOTYT CAY’KUTB DPSIABI TOAOBOM (MEeCSIUHOM, KBAPTAABHOM) AUHAMUKU
IIPOU3BOACTBA IIPOAYKIMU B HATYPAABHOM HAM CTOMMOCTHOM BEIpa>ke-
HUMU.

BTaba. 10.1 1 10.2 mpuBepeHBI MOMEHTHEIE PSIABI AMHAMUKY, a B TaOA.
10.3 u 10.4 — mHTepBaAbHBIE, IIPUUYEM Yy IIOCAEAHETO PSIAQ AMHAMUKHU
B OTAWYME OT APYTHX IIPEMEPOB YPOBHU He CUHUTAIOTCS PABHOOTCTOSI-
IIMMY BO BDEMEHH.

IMokazareab 2007 2008 2009 2010 2011

YKCAO KPEAUTHEBIX Opra- 1345 1296 1228 1178 1146
HHM3alul, 3apeTUCTPUPO-
BaHHBIX BankoMm Poccun

* Poccust B iiuppax. 2011: kpar. crar. ¢6. / Poccrat. — M., 2011.

INokazareanb 2006 2007 2008 2009 2010

UucnreHHOCTH 6€3paboT- 17420 15530 15218 21473 15899
HBIX

* Poccust B umdpax. 2011: kpar. crar. ¢6. / Poccrat. — M., 2011.

[Nokasareab SluBapr ®eBparb Mapr Amnpear Mant  Uiosn

®DoHp 3apaboTHol mra-  990,0 984,1 9855 988,5 9899 9795
Thl PAOOTHUKOB IIPEA-
NPUATHS, THIC. PyO.

IMokazareab 2000 2005 2008 2009 2010

O6BeM 3KCIIoPTa, 1200 1350 1400 1370 1325
TBIC. AOAA. CIITA



[NpoussBoacTBo Ipo-  KoanuectBo pabounx CpepHeCcyTOYHOe IIPo-

Mecsi, N
AYKIIHU (TBIC. IIT.) AHEM B Mecslie U3BOACTBO (TBIC. IIIT.)
1 2 3 4
SlHBapb 195,0 25 7,8
®deBpanb 204,0 24 8,5
Maprt 210,6 26 8,1
Ampenb 195,0 26 7.5
Mait 207,5 25 8,3
roun 205,4 26 7,9

YpOBHU PSIAOB AMHAMUKH MOTYT IIPEACTaBASITh COO0M aOCOAIOTHEIE,
OTHOCHTEABHBIE U CPEAHNE BeAWYHHBL. ECAM yPOBHU psipa IPEACTaBAS-
10T cCOO0M He HeIIOCPEACTBEHHO HaOAIOpA@eMble 3HaUeHMs, @ IPOU3BOA-
HBbIEe BEAUYUHBI: CDEAHUE UAU OTHOCUTEABHEIE, TO TaKUe PSIABI Ha3bIBa-
IOTCSI NPOU3BOGHBIMU. YPOBHHU 3TUX PSIAOB IOAYYAIOTCS C IIOMOIIBIO
HEKOTOPHIX BHIYUCAEHHHM Ha OCHOBEe aOCOAIOTHBIX ITOKaszaTeaed. [1pu-
MepOM IIPOU3BOAHOTO PSIAQ AUHAMUKYU MOJKET CAYKUTH Psip CPEAHECY-
TOYHOTO ITPOM3BOACTBA IIPOMBIIIIACHHOM IIPOAYKIIUY (Taba. 10.5).

AanHble rpadkl 4 (cM. Taba. 10.5) moAydeHEI TyTeM AeAeHUS AQHHBIX
rpadsl 2 Ha A@HHBIE rpads 3.

Ba>kHO!M 0COOEHHOCTBIO HMHTEPBAABHBIX PSIAOB AMHAMUKU abco-
AIOTHBIX BEAWYUH SIBASIETCS BO3MOJKHOCTH CYMMUPOBAHMS UX YPOB-
Hel. B pe3yabTare 3TOU IIPOIIEAYPHI IIOAYYAIOTCSI HAKOIIACHHBIE UTOTH,
HMeIoliie OCMBICA€HHOE COAepKaHHe OAaropapst OTCYTCTBUIO IIOBTOP-
Horo cueTa. Hanpumep, cymMmmupys poHp 3apab0oTHON IIAATHI paOOTHU-
KOB IIPEAIIPUSTHS 3a IIePBBIe TPU Mecslla U TPU IIOCAEAYIOUINX Mecsara
(cm. Taba. 10.3), moaydaeM, COOTBETCTBEHHO, (DOHA 3apabOTHOM IIAATHI
3a IepBBIM U BTOPOM KBapTaAbl, @ CyMMa 3THX KBApPTAABHBIX AQHHBIX
AaeT poHA 3apabOTHOM IIAQTHI 3@ IIOAYTOAUE.

CyMMHupOBaHUe YPOBHEN MOMEHTHOIO PsiAd AWHAMMKU He IIPaKTH-
KyeTCsl, TaK KaK HaKOIIAeHHBbIe UTOTH AMIIEHBI BCIKOIO CMEICAQ. Hampu-
Mep, YPOBHY MOMEHTHOTO PsIAa « HMCAO KPEAUTHBIX OPTaHNU3alluH, 3ape-
ructTpupoBaHHBIX bankoM Poccumn» (cm. Taba. 10.1), copeprkaT sneMeH-
TBI IOBTOPHOTO CuYeTa. BTOpol ypoBeHb COAEPKUT KPEAUTHBIE OpPTaHU-
3aIUY, yYTEeHHBIe IEPBBIM YPOBHEM, U T. A, TaKuM 00pa3oM, MOMEHTHEIE
PSIABI AMHAMUKY, B OTAUYME OT MHTEePBAABHBIX, He 00AAAQIOT CBOMCTBOM
AAAUTHUBHOCTHU (OT @HTAUMCKOIO TAAroAa to add — AODaBASITH).

[Tpu mccrepOBaHMU MOMEHTHOI'O PSIAQ AMHAMUKU OIIPEAEAEHHBIN
CMBICA UMeeT pacyeT Pa3HOCTeN YPOBHEM, XapaKTepU3YIOIIUX U3MeHe-



HUe ITOKa3aTeAs 3a HEKOTOPBIN OTpe30K BpeMeHu. Hanpumep, 3a 2010T.
YUCAO KPEAUTHBIX OpTaHU3allui, 3aperucrpupoBaHHbIXx bankom Poc-
CHUH, COKpPATUAOCE Ha 32 ea. (cm. Taba. 10.1).

Ha mpakTtuke yacto TpebyeTcsl IpOaHAaAM3UPOBATh AUHAMUKY I10-
KazaTeAs He TOABKO 3a AQHHBIM OTPE30K BPEeMEeHH, HO U C YUYeTOM PSIAA
IPEAIIECTBYIONIUX IIEPUOAOB. AASI 3TOTO CTPOUTCS P GUHAMUKU
C Hapacmaw,umMu UumMoramu, YypoBHIU KOTOPOTO AQIOT 0OOOIIAIONTUHI
PEe3yABTAT PA3BUTHS IOKA3aTeAsI C Hadaaa OTYETHOI'O Ileproja (KBapTa-
AQ, TIOAYTOAMS, TOAQ U T. A.). B KauecTBe mprMepa pacCMOTPHUM AQHHBIE
O TPOU3BOACTBE XOAOAUABHUKOB ¥ MOPO3UABHUKOB Ha IPEATPUSITUU
(Taba. 10.6). AarHbIe rpadb! 3 TOAYYEHBI TOCAEAOBATEABHBIM CYMMUPO-
BaHUEM CME’KHBIX YPOBHEH.

YpPOBHHU psip@ MOTYT IPUHUMATH AETEPMUHUPOBAHHBIE UAU CAYYAM-
HBIE 3HaueHUs. [IpuMepoM psAa C AeTEpMUHUPOBAHHBIMY 3HAYEeHUSIMU
YPOBHEN CAYKHUT Psip IIOCAEAOBATEABHBIX AQHHBEIX O KOAWUYECTBe AHEH
B Mecsax. EcrecTBeHHO, aHaAM3y, @ B AQABHEUIIIEM U [IPOTHO3UPOBA-
HUIO, IOABEPTAIOTCSI PSIABI CO CAyYaWHBIMU 3HAUYEHUSIMU YPOBHEH.

YCIenrHoCTs CTaTUCTUYEeCKOT0 aHAAN3a PA3BUTHS IIPOLIECCOB BO Bpe-
MeHU BO MHOT'OM 3aBUCHUT OT [IPABUABHOTO IOCTPOEHUS PIAOB AHAMUKU.
Taxk, 60ABIIIOEe 3HAUEHNUE UMeeT BEIOOp HHTEPBAAOB MEKAY COCEAHUMU
YPOBHSIMU psipd. YAOOHEe BCero UMeTh AeAO C PABHOOTCTOSIIUMU APYT
OT ApyTa ypoBHAMU. [ Ipu 3TOM He>keaaTeAbHO OpaTh CAUIITKOM OOABIIION
WHTEepPBaA BpeMeHH, 160 MOJKHO YIIYCTUTH CYIIeCTBEHHBIE 3aKOHOMEp-
HOCTH B AMHAMUKe IToKazareasi. HampuMmep, o KBapTaAbHBIM AQHHBIM
HEBO3MOXKHO CYAUTH O MEeCSYHEIX Ce30HHEBIX KoaebaHusax. Ho nudop-

IMpon3BepeHO XOAOAMABHUKOB M MOPO3UABHUKOB (IIIT.)

Mecsr,
3a Mecsd1y C Ha4YaAa ropa
1 2 3
SIHBapb 146 146
®eBpanb 181 146 + 181 =327
Mapr 174 327+ 174 =501
Armpeab 152 501 +152=653
Mait 160 653+ 160=813
Hronb 179 813+ 179=992

* LIudpbl yCAOBHBIE.



Malusi MOJKET OKAa3aThCS U CAMIIKOM «KOPOTKOM» AAS MCIIOAB30BAHUS
HEKOTOPBIX METOAOB @HAAW3A ¥ TPOTHO3UPOBAHUSI AUHAMUKY, IPEABSIB-
ASIIOIIUX «JKeCTKHe» TPeOOBaHUS K AHUHE PSIAOB. K TOMY >Ke CAMIITKOM
MaAble WHTEPBAABI MEXAY HAOAIOACHUSMU YBEAUUYUBAIOT OOBEM BBI-
YUCAEHUM, a TAK’Ke MOT'YT IIPUBOAUTD K IIOSIBACHUIO HEHY KHEBIX AeTaAel
B AMHAMUKe IIPOIecca, 3aCOPSIONINX ObIITyIo TeHAeHITNI0. PadymeeTcs,
BOIIPOC O BEIOOPE MHTEPBAAA BPEMEHU MeXKAY YPOBHSIMU PSIAQ AOAKEH
pelLIaThCs UCXOAS U3 IeAel Ka’KAOTO KOHKPETHOTO NCCAEAOBAHUS.

OpHUM B3 Ba)KHEUIINX YCAOBHUM, HEOOXOAUMBIM AASI IIDABUABHOIO
OTpa’keHUsI BPEMEeHHEIM PSIAOM PEaAbHOTO IIPOIlecCa Pa3BUTHS, IBASI-
eTCs conocmaBuMocmb ypoBHelU paga. AN HECOIIOCTAaBUMEBIX BeAU-
YUH HelIPaBOMEePHO IIPOBOAUTH UCCAEAOBAaHUE AMHAMUKU. MeXAy TeM
IIOSIBA€HHME HEeCOIIOCTaBUMEIX YPOBHEN MOJKeT OBITh OOYCAOBAEHO pas-
HBIMM IIPUYMHAMM: U3MEHEHUEeM METOAVKM pacyeTa ITOKa3aTeAs, W3-
MeHeHHeM KAACCUUKAIUY, TEPMUHOAOTHUY U T. A. Harmpumep, ypoBHU
BPEMEHHOTO DSIAQ, XapaKTepHU3YIOIIHe KOAMYECTBO MAABIX IIPEAIPU-
SITUW, MOTYT OKAa3aThCsl HECOIOCTAaBHMBIMU H3-3a U3MEHEHMs CaMoro
IIOHSTHUS «MaAoe IpeAlpusiTue». [loapa3zyMeBaeTcs:, 4TO 3TO IIOHSTHE
AOANSKHO OBITH OAMHAKOBBIM AASI BCETO MCCAEAYEMOTIO IIEPUOAA.

Yarrre Bcero HeCOMOCTABUMOCTE BCTPEYAETCSI B CTOUMOCTHBIX ITOKa-
3aTeAsIX. OTO BEI3BAHO N3MEHEHUEM IIeH B pa3HEbIe IIePUOABI BDEMEHU.
ITosToMy Ha IpaKTUKe OCYIIECTBASIOT IlepecdyeT YPOBHEN B COIOCTA-
BUMBIE IIeHBI (IIeHbl OAHOT'0 IepuoAa). HecomocTtaBUMOCTh MOJKET BO3-
HUKHYTH U BCAEACTBHE TEPPUTOPUANBHBIX MOAMMDUKAIINY (M3MeHEeHVe
rpaHul] o0AacTH, palioHa, cTpaHbl). CAaepyeT TakKKe UMeTh B BUAY, UTO
BOIIPOC O COIIOCTAaBUMOCTHU MOJKET 3aBUCETh OT IIeAeM MCCAeAOBAHUS.
Hanpumep, npu onmmcaHuy BOEHHOM, S9KOHOMHUYECKON MOIIU CTPAHBI
CAEAYeT YUUTHIBATh AQHHBIE B U3MEHSIOIIUXCSI IPAHUIIaX TEPPUTOPUH,
a IpU COIIOCTABACHUU TEMIIOB PA3BUTHUSI IPOMBIIIACHHOCTU CAEAyeT
IIPOU3BOAUTL CpPaBHEHUE B paMKaX OAHOU M TOM ’Ke Tepputropuu. He-
COIIOCTaBUMOCTb MOJKET BOBHUKHYTH U B PE3YAbTATe CTPYKTYPHBIX 13-
MeHeHuN. Hanpumep, Ipou3oLIAG YKPYTITHEHNE HECKOABKUX BEAOMCTB
IIyTEM CAMSHUSI UX B €AUHOE IleAOe UAU YKPYIHEHHe IIPOU3BOACTBA
3@ CUeT CAUSHUS HECKOABKUX IIPEAIIPUSITUN B OAHO OO beAMHEHNE.

B OOABIIMHCTBE CAy4YaeB YAQETCS YCTPAHUTh HECOIOCTaBUMOCTD,
BBI3BAHHYIO YKa3aHHBIMU IIPUYMHAMHM, IIyTeM IiepecyeTa OoAee paH-
HUX 3HauYeHUM mokasartenel. [lpaBaa, mpoBepeHMe TakoM o0OpaboTKU
He Bcerpa obecrneunBaeT TpeOyeMylO0 TOYHOCTD, 4YTO IIPUBOAUT K CHHU-
SKEHUIO IIeHHOCTU MCXOAHOM MH(pOpMAIUH, a, CA€AOBATEABHO, U K 3a-
TPYAHEHHUIO AQABHENIIIero aHaAM3a.

AAST yCIIEITHOTO U3YYEeHUsI AMHAMHUKY IIpoIiecca Ba’KHO, YTOOB! MH-
dopmarys OblAA TOAHOM, YTOOBI BPEMEHHOM PSIA UMEA AOCTATOYHYIO



AUHY (C Y4€TOM KOHKDETHEIX LleAell UCCACAOBaHUd). Tak, Ipu usyde-
HUU II€PUOAMYECKUX KOAEOQAHUM >KeAaTeAbHO HMeTh WHGOPMAIUIo
He MeHee YeM 3a TPH IIOAHEIX Ilepuoaa Koarebanus. [TosTomy npu aHa-
AU3e Ce30HHBIX KoaebaHu Ha Oa3e PsSAOB MeCSTUHON UAM KBAPTAaABHOM
AWHAMUKU >KeAQTeABHO UMeTh MH(OPMaIluio, Kak IPaBUAO, He MeHee
4yeM 3a TPU T'OAQ. 3aMeTHUM, YTO IPUMeHeHUe OIIPeAeAeHHOTO MaTeMa-
THYECKOTO alllapaTa BAUSET Ha AOITYCTUMYIO AAMHY BDEMEHHEIX PSIAOB.
Hampumep, AAST BCIIOAB30BAHUSI PETPECCUOHHOTO aHaAM3a TpeOyeTcs
UMeTb BpEMEeHHEIe PSIABL, AANHA KOTOPBHIX B HECKOABKO pa3 IIPeBOCXO-
AUT KOANYECTBO HE3aBUCUMBIX IIepeMEeHHBIX.

YpOBHU PSIAOB AMHAMUKH MOTYT COAEP’KaTh aHOMAAbHBIE 3HAUEHUS
UAU «BBIOPOCHD». [TosIBA€HME ITIOCAEAHUX HEPEAKO OOBSICHSIETCS OIINO-
Kamu 1pu cbope, 3aIUcU U Ilepepade nHpopManuu. Bo3aMoXKHBIMU HC-
TOYHUKAMU [TOSIBA€HUS OITNOOUHBIX 3HAUEHHUM MOTYT CTaTh CABUT 3alls-
TOM [IPU ITIepeHeCeHU N UHMOPMAIIUH U3 AOKyMEHTa, 3aHeCeHNe AQHHBIX
B APYTYIO Tpady U T. A.

BrisiBAeHUE U UCKAIOUEeHMe TaKUX 3Ha4eHUM, 3aMeHa UX UCTUHHBI-
MU UAM PACYETHBIMU SIBASIETCSI HEOOXOAUMBIM 3TAllOM IIE€PBUYHOM 00-
pabOTKN AQHHEBIX, IOCKOABKY IIPUMeHeHUe MaTeMaTHYeCKUX METOAOB
K «3aCOpPEeHHOM» MH(MOpMaluy IPUBOAUT K UCKA’)KEHUIO PEe3yABTATOB
aHaanza. OpAHAKO aHOMaAbHBIE 3HAUEHUSI MOTYT OTpa’kaTh U PearbHOe
pasBuTHe Ipolecca. TakoB, HAIpUMep, OBIA «CKAUYOK» Kypca AOAAApPA
B «4epHBIM BTOPHUK» 1998 r. Kak mpaBuAO, 3TU 3HaUEHUS TaKXe 3aMe-
HSIOTCS PACYETHBIMU IIPU TIOCTPOEHUM MOAEAEN, HO YUUTHIBAIOTCS IIPU
pacueTe BO3MOKHONU BEAMUYMHBI OTKAOHEHUM (PAKTUYECKUX 3HAUEHUU
OT IMOAYYE€HHBIX 110 MOAEAH.

CooTBeTCTBUE UCXOAHON MHMOPMAIIUU BCEM YKa3aHHBIM TpeboBa-
HUSIM IIPOBepsieTCsl Ha dTalle IIPeABapPUTEABHOrO aHaAU3a BPeMEeHHEIX
PSIAOB. AHIIIB IIOCAE 3TOTO IIEPEXOAAT K pacyeTy U aHAaAN3y OCHOBHEIX
IOKa3aTeAel AMHAMUKY PA3BUTHUSA, IIOCTPOEHUIO MOAEAEN IPOTHO3UPO-
BAHUs, IOAYYEHUIO IPOTHO3HBIX OII€HOK.

IIpu aHaAu3e u3MeHeHUY IBAE€HUS BO BpEMEeHU Ha IIPAKTUKe 4acTO
OIIPEAEASIIOT CPEAHME ITIOKA3aTeAN, B TOM YHCAe CPEAHUH YPOBEHD PSIAQ.
CpegHuil ypoBeHb SIBASIETCS BaXXHOUM 000011aroel XapakTepruCcTUKOMN
AAST PSIAOB AMHAMUKU, U3MeHeHNe KOTOPhIX CTaOMAN3UPOBAAOCH B HC-
CAEAYEMOM IIEPHOAE U IIPU 3TOM IIOABEPIKEHO OITYTUMBIM CAYYANHBIM
KonebanusM. Hampumep, cpepHUM ypOBEHBb YPOKAWHOCTU 3@ PSIA AT



Aydllle OIHIIET YPOKAaMHOCTh, Y4eM YPOBEHb OAHOTO TOAQ, 3HaYeHHUe KO-
TOPOro POPMHUPYETCS MOA ACUCTBUEM MHOKECTBA CAyYaWHBIX (paKToO-
poB. Ecau ke B mccaepAyeMOM IEPUOAE TPUXOAUTCS BHIAGASITH HEOAHO-
POAHBIE 3TAllBl, B TEYEHNE KOTOPBLIX YCAOBHS Pa3BUTHUS CYIIECTBEHHO
MEHSIAVICB, TO HelleAeCcoOoOpa3HO PaCCUMTHIBATE OOIIYIO CPEAHIOIO, CAe-
AyeT IOCTPOUTH aHAAN3 AUHAMUKU 110 OTAEABHBIM 3TalaM.

CpepHUI YPOBEHE PSIAQ OIIPEAEASIETCSI IT0-Pa3HOMY AAST MOMEHTHBIX
U MHTEPBAABHBIX PAAOB. [Ipm 53TOM psip AMHAMUKU MOJKET COAEep>KaTh
KaK PaBHOOTCTOSIIIYE, TaK U HE PABHOOTCTOSIIINIE BO BDEMEHH YPOBHH.

AAST MTHTEPBAABHEBIX PSIAOB AMHAMUKU C PABHOOTCTOSIIIIUMU BO Bpe-
MEHM YPOBHSIMHM PacueT CPEAHErO YPOBHSI IIPOU3BOAUTCS IO (DOPMYAE
IIPOCTOM CpepHeN apudMeTHUYeCKOM’:

n
Yi
y=4 (10.1)
n
TA€ N — YUCAO YPOBHEH MAU AAMHA PSIAQ; ¥; — TEeKYLIUN YPOBEHD PSIAQ
AMHaMuKM (=1, 2, ..., n).

B kauecTBe ImpuMepa pacCMOTPUM OIIpeAeAeHHe CPeAHEro YPOBHS
AAST MHTEPBAABHOTO PsSiAQ AMHAMUKH, ITPEACTaBAeHHOTO B Taba. 10.3.
CpepHeMecayHBIN (DOHA 3apabOTHOM MAQTHI B IIEPBOM IIOAYTOAUM CO-
CTaBUA:

— 990,0+984,1+985,5+988,5+989,9+979,5
v = 5 = 986,25 (TBIC. PYO.).
B cayuae MHTEPBAABHEIX PSIAOB AUHAMUKY C HE PABHOOTCTOSIIITUMH

BO BpPEMEHU YPOBHSIMHU AASI PacuyeTa CPEAHEro YPOBHS HCIIOAB3YETCS
dopMyAa B3BEIIeHHOU CpepHelN apudMeTHUeCKOH, TAe B KaueCTBe BeCo-
BBIX KO3(h(PULIMEHTOB UCIIOAB3YETCSI IPOAOAKUTEABHOCTh MHTEPBAAOB
BpeMEeHU MeJKAY YPOBHSIMU (YHCAO IIEPHOAOB BPEMEHU, IIPU KOTOPHIX
3HaUYeHUe YPOBHS He M3MeHseTcs). AAST MOMEHTHBIX PSIAOB AMHAMUKH
C PAaBHOOTCTOSIIIIUMU BO BDEMEHU YPOBHSIMU CPEAHUH YPOBEHb (TaK Ha-
3BIBaEMast CPEAHSSI XPOHOAOTMYECKAsi) HAXOAUTCS 10 (POPMYAE

n-1

Y1 ZYH + ZYt
y = —= =2 (10.2)
n-1
TAE Vi1 Yor ooy Yo — YPOBHU pPsiAa AMHAMUKH,; V| Uy, — COOTBETCTBEHHO

HAYaABHBIN M KOHEUYHBIN YPOBHU PSAQ; 1 — YUCAO YPOBHEHN AU AAMHA
psiAQ.

ITpouaatocTpupyeM UCIIOAB30BAaHUE AQHHON (DOPMYABI Ha IPUMeEpe.
TpeOyeTcst paccuUTaTh CPEAHETOAOBOM 3allac CHIPBbS HAa CKAAQAE IIPEA-



MIPUSITUS Ha OCHOBE AGHHBIX O 3allacaX ChIPbs, TPEACTABACHHBIX Ha Ha-
Yan0 KBApTAAOB (THIC. py6.): Ha 01.01.2010 — 386; Ha 01.04.2010 — 392;
Ha 01.07.2010 — 390; na 01.10.2010 — 395; Ha 01.01.2011 — 384. Co-
raacHo (10.2):

386+ 384 +392+ 390 + 395

g=— 2 y =390,5 (THIC. PY6.).

B cayuyae MOMEHTHBIX PSIAOB AMHAMHKH C He PABHOOTCTOSIIIMIMU
BO BpPEMEHU YPOBHSIMH CPEAHUM YPOBEHBb OIPEAEAseTCsI IO popMyae
CpepHeN XpPOHOAOTUYECKOM B3BEIIIEeHHOM:!

7= (Vi+y2)ti+(ya + YS)Hti ot Vo + Yoy : (10.3)
2>t
i1
TAE V1, Yo - Yo — YPOBHHM DSIAQ AMHAMUKHY; {; — IIPOAOAKUTEABHOCTD

WHTEepBaAa BDEMEHU MEXAY COCEAHUMY YPOBHSIMU.
Paccmorpum npuMeHeHUe 3TOM (POPMYABI Ha CAEAYIOIEM IIpUMepe.
TpebyeTcst OIpeAeAUTb CPEAHUY YPOBEHD AT MOMEHTHOTO PSIAQ AU-

HAMMKH, XapaKTepU3yIOIIeTr0 YUCAeHHOCTb OPUIIMAABHO 3aperucTpu-

POBaHHBIX 0e3pabOTHEIX B ropoae (Taba. 10.7).

Psia AMHaMUKY MeeT He paBHOOTCTOSIIIINE BO BpeMeHU YPOBHH, I10-
sToMy npuMeHUM popmyay (10.3). CpepHE YpOBEHB PSIAQ PABeH:

(1800 +1950)2 + (1950 +1899)3 + (1899 +1600)3 + (1600 + 1850)4
2(2+3+3+4)

}7:

= 1806 (uen.).

Ha npakTuke pAAsT KOAWUECTBEHHOMN OII€HKU AUHAMUKU IBA€HUM 1ITU-
POKO IIPUMEHSETCS Psip, OCHOBHBIX aHAAUTHUUECKUX ITOKa3aTeAel. Tako-
BBl @DCOAIOTHBIE IIPUPOCTHL, TEMITBI POCTA, TEMIIBL IPUPOCTa. KaskAbIH

Aara
[MToka3areAb
1.01.2010 1.03.2010 1.06.2010 1.09.2010 1.01.2011
YucaeHHOCTh Oe3- 1800 1950 1899 1600 1850

paboTHHIX (UeA.)

* LIudpbl yCAOBHBIE.



13 YKa3aHHBIX ITOKa3aTeAel OBIBAeT TPeX BHUAOB: IJeITHOM, Ga3MCHBIH,
CPeAHUIN.

B ocHOBe pacueTa 3TUX MOKa3aTeAel AMHAMUKU A€KUT CPaBHEHUE
YPOBHEH BpeMeHHOTO psiaa. EcAm cpaBHEHME OCYIIeCTBASIETCSI C OAHUM
U TeM >Ke YPOBHEM, IIPUHSTHIM 3a 0a3y CpaBHEHWUS, TO 3THU IIOKa3aTe-
AM Ha3bIBalOTCS 6a3ucHbiMu. B KauecTBe Oa3bl CpaBHEHUS BHIOUpPAETCS
An60 HAaYAABHBIM YPOBEHb AMHAMHUUYECKOIO PsAQ, AMOO ypPOBEHB, C KO-
TOPOTO HAYMHAETCST HOBLIM 3TAll pa3BuUTHUA. Hampumep, Impu aHaAu3e
AUHAMUKH ITPOM3BOACTBA OCHOBHBIX BHMAOB IIPOMBIIIAEHHON IIPOAYK-
MY B HaTypPaAbHOM BBIPDa’KEHHMU YacCTO 3a 6a3y CpaBHEHUSI BHIOMpPAAU
1990 r. 3TO OOBICHANOCH TEM, UTO AO 3TOTO TOAA BO MHOTHX OTPACAIX
POCCUMCKOM MPOMBIIIIAEHHOCTH HAaOAIOAQACS 3aMEAASIBIINMCS TTIOABEM,
MepelIeAln 3aTeM B CIaA HPOU3BOACTBA. [loaTOMy HOCAeAyIOIIUM
POCT ITPOU3BOACTBA KEAATEABHO OBIAO OIIEHMBATh HE TOABKO IO OTHO-
IIIEHUIO K IIPEABIAYIIIeMY oAy, HO U B cpaBHeHUU ¢ 1990 r. Ecau cpaBHe-
HIe OCYIIeCTBASIETCS IIPU IepeMeHHOM 6a3e 1 Ka*KABIN TOCAEAYIOITUH
YPOBEHb CPABHUBAETCS C IIPEABIAYIIIUM, TO BEIYMCAEHHBIE TAKUM 00pa-
30M ITOKA3aTeAN Ha3LIBAIOTCS UEeNnHbIMU.

AOcCoAlOmHBL NpupoCcm PaBeH PAa3HOCTH ABYX CPaBHUBAEMBIX
YPOBHEN U XapaKTepusyeT BeAWUYNHY N3MeHeHUs T0OKa3aTeAs 3a oIIpe-
MEAESHHBIN TPOMEJKYTOK BpeMeHHU. B obuieM caydyae aGCOAIOTHBIN IIpU-
POCT MOKeT OBITh IPEACTABAEH B BUAE:

AY: =Yy Yk (10.4)

TAe y; — TeKyIul YpOBeHb PsIAd AMHAMUKY; t=2,3, ... nk=1,2, .., n-1.

ITpu k=1 OT TeKylIero ypoBHA y; BHIYUTAETCS IPEABIAYIINNA YDOBEHb
y: 1 ¥ IOAy4daeTcss POpMyAa AAS pacueTa IelTHOTO aOCOAIOTHOTO IIPUPO-
cra:

Ay, =y Vi (10.5)

ITpu k=t— 1 u3 dopmyasl (10.4) BEITeKaeT BEIpa’KeHHE AN Oa3UCHO-
r0 a6COAIOTHOTO IIPUPOCTA, OMIPEAEASIEMOTO OTHOCUTEABHO HAYaABHOTO
YPOBHS psAa:

Ayl =y yr (10.6)

Anst 3ancu QOPMYABI 6a3UCHOTO aOCOAIOTHOTO IIPUPOCTa B GoAee
o0111eM BUAE YpPoBeHb ¥ B (10.6) Mo>keT OBITE 3aMeHeH Ha YPOBEHb Bpe-
MEHHOI0 psiAQ, IPUHATEIN 3a 6a3y CpPaBHEHUS — Vgt

Ay? =y, V& (10.7)

CpegHuill a6CcoAIOMHBLI NPUPOCM SIBASIETCST 06006Iarome Xapak-
TEPUCTUKON CKOPOCTH M3MEHEHUSI NCCAEAYEMOIO ITOKa3aTeAs BO Bpe-



MeHU (CKOPOCTBIO OYAEM Ha3bIBATh IPUPOCT B eAMHUITY BpeMeHH). Ans
€T0 OIIpeAEAEHUs 3a BeCh ITeproA HAaOAIOASHUS UCIIOAB3YeTCs (pOopMyAa
MIPOCTOM CpepHer apudMeTudeCcKomn:

n
ZAY t
Ay =122 (10.8)
n-1
rae Ay, — 11emTHOM aOCOAIOTHBIM IIPUPOCT; N — AAWHA BDEMEHHOTI'O PSIAQ.
[ToACTaBUB B YMCAUTEAD BEIPASKEHUS AAST [IEITHBIX aOCOAFOTHBIX ITPU-
POCTOB, ITOAYUYUM OoAee YAOOHYIO (pOpMY 3aIlluCH AAS CpeAHero abco-

AOTHOTO IIPUPOCTA:

E:Yz_Y1+Y3_Y2+---+Yn_ynfl:Yn—Y1 (10.9)
n-1 n-1"
TA€ Y, U y; — COOTBETCTBEHHO KOHEUHEIN U HaYaAbHBIH YPOBHU PSIAQ

AWHAMUKU.

Temn pocma T xapaKTepusyeT OTHOIIEHHE ABYX CPAaBHUBAEMBIX
YPOBHEM PsIAQ, KaK IIPAaBUAO, BEIPa)KeHHOE B IIPOIJeHTax. TeMII pocTa
MOJKET OBITH IIPEACTABAEH B BHAE!

T, =21 100 %, (10.10)
Yik

TAe y; — TeKyIlul YpOBeHb psipa AMHamMuky; t=2, 3, ... nk=1,2, ..., n-1.
OTMeTHM, YTO MHAEKC YPOBHS V;_;, HaXOAAIIErocsi B 3HaMeHaTeAe,
OIIpeAEAsieTCs TaK JKe, KaK U B cAydae abcoatoTHOro npupocta. CaepoBa-
TeAbHO, 3 BeIpakeHud (10.10) B 3aBHCHUMOCTU OT 3HAUYEHUN MHAEKCA k
IIOAYYAIOTCS (POPMYABI AAS pacueTa IelHBIX U 0a3UCHBIX TEMIIOB POCTaA.

LlemHo11 TeMIT poCTa paBeH:

T, =YL 100 %. (10.11)
Yia
BaBI/ICHBII\/'I TeMII pOCTa MOXXeT 6BITB IIpeACTaBACH B BHUAE!
T, = Y1100 %, (10.12)
Ys

TA€ Vs — YPOBEHb BPEMEeHHOTO PSIAQ, IPUHSTHIN 3a 623y CpaBHEHUSI.
Temn pocta Bceraa morokutereH. Ecam temn pocra paBen 100 %,
TO 3HAUEHUeE YPOBHS He U3MEHUAOCH, ecau MeHblIe 100 %, To 3HaYeHHUe
YPOBHS IOHU3UAOCH, OoablIe 100 % — IMOBBICUAOCK.
CpegHuil memn pocma siBASIETCST 0000IIaIoNIeN XapakTepUCTUKOM
AMHAMUKU ¥ OTPa’kaeT NHTEHCUBHOCTEL U3MEHEeHUs YPOBHeH psipa. OH
IIOKa3bIBaeT, CKOABKO B CPEAHEM IIPOIIEHTOB ITOCAEAYIOIIUHY YPOBEHbD



COCTaBASIET OT IIPEABLIAYIIIETO B T€UEHHE BCEro IIepruoAd HaOAIOAEHUS.
OTOT IMOKa3aTeAb PACCUUTHIBAETCS II0 (POPMyAe CpeAHeN reoMeTpude-
CKOM M3 IEITHBIX TEMIIOB POCTa:

T =2JL,T,.. T,. (10.13)

Brrpasus 1ienHbie TeMIbl pocTa Ty, Ty, ..., T, 4epe3 COOTBETCTBRYIOLIIEe
YPOBHHU PSIAQ, IIOAYIUM

Ya  n 100 9% = 22100 %. (10.14)
YH—l Y1

Temn npupocma xapakTepusyeT abCOAIOTHBIN IIPUPOCT B OTHOCHU-
TeABbHBIX BEANMYHMWHAX. OHpeAeAeHHBIfI B HpOHeHTaX TeMII HpI/IpOCTa II0-
Ka3bIBaeT, HAa CKOABKO ITPOIEHTOB U3MEHUACA CpaBHHBaeMBIfI YPOBEHb
IO OTHOIIEHUIO K YPOBHIO, IPUHATOMY 3a 6a3y cpaBHeHUs. TeMIl mpu-
POCTa eCTh BEIPAyKEHHOE B IIPOIIEHTAaX OTHOIIeHHE aBCOAIOTHOTO IIPHU-
pOCTa K YPOBHIO, IPUHSITOMY 3a 6a3y CpaBHEHUSI:

K, = Xt =Yk 100 o, (10.15)
Yi-k
TAe y; — TeKyIIuM YpOBeHb PsIAd AMHAMUKY; t=2,3, ... nk=1,2, ..., n-1.
O4eBUAHO, YTO TEMII IIPUPOCTA MOKET OBITH ITOAOKUTEABHBIM, OT-
pUIlaTEALHBIM UAY PABHBIM HYAIO.
ITpu k = 1 moAy4yaeM eTHOM TeMII IPUPOCTa:

K, =2t =100 9. (10.16)
Yia

[Tpeob6pazosaB BeipaskeHue (10.16), MOKHO ITOKa3aTh 3aBUCUMOCTD
I[EeITHOT'O TeMIIa IIPUPOCTa OT COOTBETCTBYIOIIErO TEMIIA POCTa!

K, =2X-100% 100%=T- 100%, (10.17)
Yia

rae T, — OernHou TeMII POCTa.
BasucHBIN TeMIT TPUPOCTa paBeH OTHOIIEHUIO 6a3UCHOTO aOCOAIOT-
HOTO IPUPOCTA K YPOBHIO PSIAQ, IPUHATOMY 3a 0a3y CpPaBHEHUS:

0
Ko = &V (10.18)
Yo

I'To ananroruu c (10.17) moaydaem
K8 =T° 100%, (10.19)

rae T, — Ga3suCHBIN TEMIT pOCTa.



Tun nokazareas  AGCOAIOTHBIM IPUPOCT Temm pocra Temm npupocTa

Llennot1 AV =V: Ve T, =YL 100-% K, =T, 100, %
Yia
BasucHbIN 6 _ 6Vt 9 6 _T6 0
AyS =y, y& TP ==— 100, % p=Tp 100, %
Ye
Cpepit fy-Lab 7 w2 100,% K=T 160,%
n- Y1

CoOTBETCTBEHHO CpegHUll memMn npupocma Mo>KeT OBITh BEIPa*KeH
yepes CPeAHUM TeMII POCTa:

K=T 100%. (10.20)

CpaBHeHUEe abCOAIOTHOTO IPUPOCTA M TeMIIa ITPUPOCTa 3a OAHU
U Te JKe IePUOALI BpeMeHHU MTOKA3hIBaeT, YTO B PeaAbHBIX SKOHOMUYE-
CKUX IIPOIleccax 3aMeAAeHHe TEMIIOB ITPUPOCTA He BCETAQ COITPOBOKAA-
eTcsl YMeHbllIeHrneM abCOAIOTHBIX IIPUPOCTOB. [103TOMY Ha IpakTHUKe
YaCTO IPOBOAST COITOCTABAEHUE 3TUX ITOKa3aTeAel. AAS 3TOTO pacCyu-
TBHIBAIOT A6COAIOMHOE 3HAYEHUEe 0GHOT'0 NPOUeHMd Npupocmd, OIpepe-
AsieMOe KaK OTHOLIeHNe abCOAIOTHOTO IIPUPOCTa K COOTBETCTBYIOIIEMY
TEMITy IPUPOCTa:

A =2tV _goty,,. (10.21)
Yt =Yt
=100
Yia
B Taba. 10.8 npuBeaeHbI BRIpasKeHUS AN BEIYUCAEHHUST paCCMOTPEH-
HBIX aHAAUTHUUYECKUX ITOKa3aTeAell AMHAMUKH,
IIpouartocTpupyeM pacueT U aHAAU3 CTATUCTUYEeCKUX ITOKa3aTeAen
AMHAMUKU Ha CACAYIOIEeM IIpuMepe.

ITpumep 10.1. I'To A@HHBIM O BBOAE B A€HMCTBUE )KUABIX AOMOB (MAH MZ) pac-
CUMTATh IIeNHbIe, OA3UCHBIE U CPEAHUe: a) aOCOAIOTHBIE NIPUPOCTHI; 0) TEMIIBI
pocTa; B) TeMnul mpupocTa (Tada. 10.9).

B KauecTBe 6a3UCHOTO YPOBHS B35ITh HAUaAbHBIN YPOBEHB PSIAQ.

Tekymiuii HoMep ropa t 1 2 3 4 5
OG611as IAOIIAA, MAH M2 7,0 6,5 5,9 5,5 4,9

* LIudpbl yCAOBHBIE.



Vi
(MAH M?)

7.0

6,5

59

55

4,9

ABCOAIOTHBII IPUPOCT, MAH M?

Llennoi
6,5-70=-0,5
59-6,6=-0,6
55-59=-0,4
49-59=-0/4

BasucHbIN
6,5-70=-0,5
59-70=-1,1
55-70=-1,5
49-70=-2,1

Tewmn pocra, %

Lenuoi

ElOOz 92,86
7,0

T

5;91002 90,77
6,5

E100 = 03,22

ﬂ100: 89,09
55

BasucHbIN

@100= 92,86
7,0

r

5;9100 = 84,29
7,0

ﬂ100 = 78,57

’

ﬁlOO: 70,00
7,0

Temn npupocra, %
Lennoi BaszucHbIN

92,86 -100=-7,14 92,86-100=-714

90,77 -100=-9,23 84,29-100=-15,71

93,22-100=-6,78 78,57 -100=-21,43

89,09 -100=-10,91 70,00 -100=-30,00



Peurenue. I'lpepcTaBUM pacueT IIeNHBIX UM 0a3UCHBIX aOCOAIOTHBIX IIPUPO-
CTOB, TEMIIOB POCTa, TEMIIOB ITpUpocTa B TabA. 10.10.

AAs TToAydeHHsT OOOOMIAIONINX IIOKa3aTeAel AMHAMUKH pPa3BUTHUS HeO0O-
XOAUMEBI CPEAHUE XapaKTEePUCTUKU: CPEAHUN aOCOAIOTHBIN IIPUPOCT, CPEAHUN
TEMII POCTa U CPEAHUHN TEMII IIPHUPOCTA.

CpeaHn abCOAIOTHBINM IPUPOCT PaBeH:

E:y;:? :YS;}IL _49-70 _ 0,525 MAH M2,

T.€. B CPEAHEM €XKEeropAHO O0Ias IAOIIaAb BBOAMMOTO JKUABS YMEHBIIAAACh
Ha 0,525 MAH M2
CpepHUM TEMII POCTA OLIPEAEAUM 110 POPMYAE

T =n- Yn 100%=4£ 100 % = 91,47 %,
Vi \ 7,0

T.€. B CpepAHeEM eXXerOAHO CTPOUTEABCTBO JKUABA COCTABASIAO 91,47 % OT YPOBHA

IIPEABLIAYIIIETO FOAQ. o
Cpeannii remn npupocta K =T 190 % = -8,53 %, T.e. B CpepHEM €KeropAHO
CTPOUTEALCTBO JKUABI CHUKAAOCH Ha 8,53 %.

HauboApInii wHTEpeC AAST CTaTUCTUYECKOTO aHaAu3a ITPeACTaB-
ASTFOT CpPeAHUM abCOAIOTHBINM IIPUPOCT, CPEAHUM TEMIT POCTa, CPEAHUH
TeMII IPUPOCTa. DTU MOKA3ATEAU SIBASIOTCS 00O0OIIAIOIIMMHU XapaKTe-
pucTukaMu AHaMUKU. C UX IMTOMOIIBIO MOKHO CTPOUTH ITPOTHO3BI HC-
CAeAyeMBIX IToKa3aTeael. OpHaKO HeOOXOANMO OTMETHUTh, YTO UX IIPHU-
MeHeHUe TpeOyeT OIIpeAeA€HHOM OCTOPOKHOCTH.

Onucanme AMHAMHKHU PSIA@ C IIOMOIIBIO CPEeAHEero abCOAIOTHOTO
IIPUPOCTa COOTBETCTBYET €ro IIPEACTAaBACHUIO B BHAE IIPSIMOM, IIpO-
BEAEHHOM uepe3 ABe KpallHue TOUKU. B 3ToM cayuae, YTOOBI IIOAYUUTH
IIPOTHO3 Ha [ IIIaroB BIIepeA (i-nepuog ynpekgeHnust), AOCTAaTOYHO BOC-
IIOAB30BATHCS CAEAYIOITEN (POPMYAOH:

5}n+i =Vn i'A—yv (1022)

rA€ ¥, — dakTuyeckoe 3HaueHHE B IIOCAEAHEN n-1 TOuKe psipa (KoHeu-
HEIH YPOBEHbB PSAQ); ¥ ny; — IIPOTHO3HAS OLleHKA 3HAUEHHUS (N+i) yPOBHS
papa; Ay — 3HaueHMe CpeAHero abGCOAIOTHOTO IIPUPOCTA, PACCUUTAH-
HOE AMSI BpDEMEHHOTO PSIAQ Vi, Vi -1 Vi

OueBHAHO, UTO TAKOM ITOAXOA K IOAYYEHUIO IPOTHO3HOI'O 3HAUYEHUS
KOPPEKTeH, eCAN XapaKTep pa3BUTHUs OAU30K K AMHelHOMYy. Ha Takon
PaBHOMEPHBIN XapaKTep Pa3BUTHUS MOIYT YKa3bIBaTh IPUMEPHO OAU-
HAKOBBIE 3HAUEHUS IIeTTHBIX aOCOAIOTHBIX IPUPOCTOB. [IpoaeMoHCTpH-
PYeM HCIOAB30BaHME PACCMOTPEHHOTO IIpHMEeMa Ha CAEAyIOoleM IIpu-
Mepe.



ITpumep 10.2. Aausble TabA. 10.11 onKUCHIBAIOT AMHAMHUKY OObeMa IPOAATK
IPOAYKIMY (DHUPMBEL 3@ IIOCAEAHUE [IATH AET.

Tekymuii HoMep ropg, ¢ 1 2 3 4 5
OO0BeM IPOAAIK, ¥; (TBIC. IIT.) 24,9 25,4 26,2 26,8 27,7

TpebyeTcsi: @) 000CHOBATH NMPABOMEPHOCTL MCIIOAB30BAHUS CPEAHEro ab-
COAIOTHOTO IIPUPOCTA AASI IIOAYUEHHS IIPOrHO3HOIO 3HaueHus o0beMa IIPOAAK
B CAEAYIOIIEM roay (IpH ¢ = 6); 6) pacCcyuTaTh IPOrHO3 00BbeMa IIPOAAK B CAe-
AYIOIIEM TOAY C IIOMOIIIBIO CPEAHEro aOCOAIOTHOTO IPUPOCTA.

Pewenue.

1. PaccuuTaem 1jenable aOCOAIOTHBIE IPUPOCTHL:

Ay, =254—-24,9=0,5 (TbIC. IIT.);

Ay;=26,2—-254=0,8 (TbIC. IIT.);

Ay, =26,8 —26,2=0,6 (TBIC. IIT.);

Ays=277-26,8=0,9 (TBIC. IIT.).

/\erko 3aMeTHUTh, UTO IeHbIe aOCOAIOTHEIE IPUPOCTEHL IPUMEPHO OAMHAKO-
BHL. VX 3HaUeHNS BapbUPYIOT HE3HAUUTEABHO, UTO CBUAETEABCTBYET O OAM30CTU
Impolecca pa3BUTHA K AUHEMHOMy. [103TOMy AAS ONpeAeAeHHUsI IIPOTHO3HOTO
3Ha4YeHMs II0KA3aTeAsd B CACAYIOLIEM oAy (V) MOKHO UCIOAB30BATh CPEAHUM
abCOAIOTHBIN IIPUPOCT, €CAU IO OIleHKaM CIIeIMaANCTOB MHEPIIMOHHOCTb Pas-
BUTHA IOKA3aTeAsI COXPAHUTCS.

2. Hatipem 3HaueHUe CpepHero abCOAIOTHOTO IIPUPOCTA, BOCIIOAB30BABIINCH
dopmyaoii (10.9):

— Ys—=y1 _ 277-24,9

AV = = =0,7 (TBIC. 1IIT.).
y 1 1 ( )

PaccunTaeM IIPOTHO3HOE 3HaueHHUe 00'beMa IIPOAAXK C ITOMOIIBIO BhIPAKe-
Hug (10.22):

Ve=ys Aw=277 0,7+ 284 (Thic. mT.).

[TpuMmeHeHUEe CpepHero TeMIia pocTa (M CpepAHero TeMiia IIpupocCTa)
AASI ONMCAHUS AMHAMUKH PSAQ COOTBETCTBYET €ro IMPEeACTAaBACHUIO
B BUAE [TOKA3aTEeAbHOUN UAM 3KCIIOHEHIIUAABHON KPUBOU, IPOBEAEHHOM
yepes ABe KpaliHHe TOUKU. [T03TOMy NCIIOAB30BaHUE 3TOT'O IOKA3aTeAs
B KauecTBe 0OOOIIAONIIero meaecoobpa3Ho AAST TeX IIPOIIEeCCOB, U3Me-
HeHUe AUHAMUKU KOTOPBIX IPOUCXOAUT IIPUMEPHO C ITOCTOSTHHBIM TEM-
IIOM pOCTa.

B sTOM CAyyae MpPOTHO3HOE 3HAUeHUE Ha [ LIaroB BIIEPeA MOXKET
OBITh ITIOAYYEHO 110 (POPMYAE



§]n+i = YHTIV (10.23)

TAE ¥ ,.; — IPOTHO3HAs OIleHKa 3HAYeHHUs (N+i)-TO YPOBHS PAAQ; ¥, —
dakTHuuecKkoe 3HaUeHNe B IIOCAEAHEHN N-U TOUKe psipd (KOHEUYHBIN ypo-
BEHb PIAQ); T— CPEAHUM TEMII POCTA, PACCUUTAHHBIN AT PAAQ Vi, Vo -1
Y. (HE B % BEIpa>KeHUH).

ChepyronIni IpUMep UAAIOCTPUPYET AQHHBIHN IIOAXOA,

ITpumep 10.3. AHaAn3 KBAapTaAbHOU AMHAMHMKU IIPOIIEHTHOM CTaBKU OaH-
Ka II0Ka3aA, UYTO ee U3MeHeHUe IIPOUCXOAUAO IIPUMEPHO C IIOCTOSIHHBEIM TeM-
IIOM POCTa B TeUeHUe IIeCTH KBapTaAoB. [IpoljeHTHas cTaBKa OaHKAa B IEPBOM
KBapTane cocraBuaa 10,2 %, B miectom — 14,4 %. IIo MHEHHIO 3KCIIEPTOB, CAO-
SKUBIINMCA XapaKTep U3MeHeHUs IIPOLEeHTHOM CTaBKU OaHKa COXPAHUTCA ellle
MOATOAQ. VICIIOAB3ySI CpepAHHI TeMII POCTa, PACCYUTATh IIPOrHO3 IIPOIIEHTHOMU
CTaBKU OaHKa B CEAbMOM 1 BOCBMOM KBapTaAax.

Peurenue. 13BeCTHO, 4YTO M3MEHEHHE IIPOIIEHTHON CTaBKM OAHKa IIPOUC-
XOAUAO IMIPUMEPHO C MOCTOSHHBIM TEMIIOM POCTa B TeUeHHe LIeCTH KBapTAaAOB.
CaepOBaTeABHO, BIIOAHE IPABOMEPHO UCIIOAB30BAaTh CPEAHUN TEeMII POCTa AAST
pacueTa IIPOTHO3a 3TOro MOKa3aTeAsl B CEABMOM U BOCBMOM KBapTarax. Cpea-
HUM TeMI pocTa coraacHo (10.14) paBen:

:/y” 100 % = 6/—100 % T=1071%.

PaccumTaeM nporxHos npoueHTHon CTaBKU OaHKa B CEABMOM U BOCBMOM
KBapTanax B COOTBETCTBUH C (10. 23) ¥z = yGT rae T — He B MIPOLIEHTHOM BBI-
paKeHUy; y; =14,4 1,071=154%; y8 =14,4-1,071%2 =16,5%.

K HepocTaTKaM CpepHero IPpUPOCTa U CPEAHET0 TeMIIa POCTa CAEAYET
OTHECTHU TO, YTO OHU YUUTHIBAIOT AMIIE KOHEUHBIN U HAYaAbHBIN YPOBHU
PSAQ, UCKAIOUAsI BAMSIHEE IPOMEJKYTOUYHBIX YPOBHEH. TeM He MeHee 3TU
IIOKa3aTeAr UMEeIOT BeChbMa IINPOKYIO0 00AACTh IPUMEHEHUs], UTO 00b-
SICHSIETCSI YPE3BBIYANHOM IIPOCTOTOM UX BEIYUCAeHUSA. OHU MOI'YT OBITh
UCIOAB30BaHBI KaK MPUOAVIKEHHBIE, IIPOCTENIIINe CIIOCOORI IIPOTHO3U-
POBaHUs, IPEAIIEeCTBYIONINE OoAee TAYOOKOMY KOANYECTBEHHOMY U Ka-
YeCTBEHHOMY aHAAU3Y.

B nipakTuKe uCCAeAOBAHMS AVHAMUKU SIBA€HUN U IIPOTHO3UPOBAHUS
IIPUHATO CYNUTATh, YTO 3HAUYEHUS YPOBHEH BPEMEHHEIX PSIAOB MOI'YT CO-
AEP’KaTh CAEAYIOIIe KOMIIOHEHTHI (COCTaBHBIE YaCTH UAU CTPYKTYPO-
oOpasyroliye S5AeMeHTHI): TPEHA, CE30HHYIO KOMIIOHEHTY, HUKANYECKYIO



KOMIIOHEHTY, CAYYAUHYIO COCTABASIOWIYIO. [Top mpeHgom MOHMMAIOT
U3MeHEeHNe, OIpeAeAsiiollee obIlee HAIIPAaBAEHWE PA3BUTHUSA, OCHOB-
HYIO TEHAEHIIMIO BPEMEHHOTO psipd. DTO CUCTeMaTHU4YecKast COCTaBASI-
FOIIIasi AOATOBPEMEHHOT'0 ACHCTBUS.

Hapsiay ¢ AOATOBpEMEHHBIMY TEHAEHIUMSIMU BO BPEMEHHEIX PSIAAX
YaCTO UMEIOT MeCTO DOAee UAY MeHee PETYASIPHBIE KoAeOaHUs — IIepUo-
AWYECKHE COCTABASIONIVE PSIAOB AMHaMUKU. Ecam mepmop kKorebGaHUM
He IIPEeBHIIIaeT OAHOTO T'OAQ, MX HA3BIBAIOT CE30HHbIMU. Yale BCero
MIPUYUHON WX BO3HUKHOBEHUS OBIBAIOT HPUPOAHO-KAUMATUYECKHE
ycroBust. [TpuMepoM MOTyT CAYKUTE KOAeOaHUS IeH Ha CeABCKOXO3SIH-
CTBEHHYIO IIPOAYKIIMIO, BUYaCTHOCTH Ha KapTodeab. M3 roaa B roa HabOAo-
AAETCsI CHUKEHUe 1IeH B IIEPUOA IIOCAE YOOPKH YPOsKasi U IIOCAEAYIolee
IIOBBIIIEHHE 1I€H, CBI3aHHOE C HEOOXOAUMOCTBIO XPaHEHUSI IIPOAYKIIIH.
CBoero «Imka» IeHbl AOCTUTAIOT IIePeA, CAEAYIOLINM ypoykaeM. TaKum
00pazoM, B KOAeOaHUSIX [IeH TPOCAEKUBAETCST YCTOMUUBAsI TOAOBAS I1e-
PUOAUYHOCTE. MIHOTAQ TPUYUHEBL CE30HHBIX KOACOaHUM UMEIOT COITUaAD-
HBIM XapakKTep, HAIIPUMep, YBEAMYEHMeE 3aKYIIOK B IIPEAIIPa3AHUYHBIN
[IepUoA, YBeAMUYEHNe IIAATeKeH B KOHIIe KBapTana U T. A,

[Tpu GoabliteM mTepuoAe KOAeOaHUS CUUTAETCS, YTO BO BPEMEHHEBIX
psIA@X MMeeT MeCTO UUuKAuZeckKas cocraBasiomas. [IpumepaMu MoryT
CAY’KUTB ITUKABI AEAOBOM aKTUBHOCTH, NCCAeAOBaHHBIe KOHADATHEBEIM,
AeMorpaduyecKkrue, WHBECTHIIMOHHBIE U APDYTHEe HUKABL. B 3KoHOMHU-
YEeCKUX BPEMEHHEIX PSAAX PEAKO ITPEeAOCTABASIETCS BO3MOKHOCTD AAS
BBIAGACHUS U AQABHEHWIIIEeTrO aHaAM3a IIMKANYECKOM KOMIIOHEHTHI, Tak
KaK AAS 3TOTO >KEAATEeABHO HMEThb PSIABl AMHAMUKH, OXBATHIBAIOIINE
He MeHee YeM TPU IIOAHBIX Iepuopa KorebaHui. IToaToMy psabl AUHA-
MHUKH 3KOHOMHYECKUX ITOKA3aTeAeHM MOAYAC OKA3BIBAIOTCS CAUIIIKOM
«KOPOTKHUMU» AASI ITPOBEAESHUST TAKOTO MCCAEAOBAHUSI. XOPOIIO n3yde-
HBI ITUKAMYECKHUE COCTABASIIONINE B PSIAAX AWHAMUKHU, OTHOCSIITUXCS
K eCTeCTBeHHBIM HaykaM. Hampumep, 10 MHOTOAETHUM HAOAIOACHUSM
YCTaHOBAEHA IIUKAMYHOCTh COAHEYHOM aKTUBHOCTH (C II€PHOAOM KOAe-
OaHUM MPUMEPHO B OAMHHAAIIATE AET).

EcAam m3 BpeMeHHOIO psip@ YAQAUTH TPEHA U IIePHOAWYECKUe CO-
CTaBASIIOIIHE, TO OCTAHETCS HEPETryASPHASL KOMIIOHEHTa. DKOHOMUCTEI
Pa3AEAsIoT (PaKTOPEHI, IIOA AEHCTBHEM KOTOPHIX (DOPMUPYETCS Hepery-
ASIpDHAsI KOMITOHEHTQ, Ha ABa BHAQ. OTO paKTOpPhl PE3KOTO, BHE3aIlHO-
ro AeMCTBUS U TeKylue akTopel. [TepBolil TN HAaKTOPOB (HAIPUMED,
CTUXUWHEBIEe OEACTBUS, SIIUAEMUY, BOMHA, KPU3UC U ApP.), KaK IIPABUAO,
BEI3BIBaeT OOAee 3HAUUTEABHBIE OTKAOHEHUS, HMHOTAQ TaKue OTKAOHEe-
HUS Ha3BIBAIOT KaTacTpoduueckuMu Korebanusmu. OaKTopbl BTOPO-
IO THUIIA BBI3BIBAIOT CAyYaWHBIE KOAeOAHUS, SBASIOUINECS pe3yAbTa-
TOM AEMCTBUS OOABIIOTO YMCAA TOOOUYHBIX ITPUYUH. BAUSTHUE Ka>KA0TO



U3 TeKyLIUX (PaKTOPOB He3HAUUTEABHO, HO OUIYyIIIaeTCs UX CyMMapHoe
BO3ACHCTBHE.

Ecau BpeMeHHOM DPsIp IPEACTABASIETCSI B BUAE CYMMBI COOTBETCTBY-
IOITUX KOMIIOHEHT, TO IIOAyYeHHasl MOAEeAb HOCUT Ha3BaHHUe aggumuB-
Holi (10.24), ecAu B BUAe TPOU3BEAESHUS — MYABTUIAUKATHBHOM (10.25).
CymecTByeT U MOAeABb cMeltaHHoro tuna (10.26). Mrak:

Vi=u+S,+Vv+e, (10.24)

Vi=U;S; V& (10.25)

Vi=U; S Vi + €4 (10.26)

TAE V; — YPOBHU BPEMEHHOTO PSIAQ; U, — TPEHAOBASI COCTABASIIOIIAS;

S; — Ce30HHAas KOMIIOHEHTa; V; — IJUKANYeCKast KOMIIOHEHTQ; € — CAY-
YariHasi KOMIIOHEHTA.
O6partumcs K puc. 10.1 u 10.2.
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Ha pucyHKax IpuBeAeHEBl IpUMephl BpEMEHHEIX PSIAOB, HAAIOCTPH-
pylolye IPUCYTCTBUE B HUX YKa3aHHBIX KOMIIOHEHT. I pacdnku mecs -
HBIX BPEMEHHEIX PSIAOB IIPOU3BOACTBA SAEKTPOIHEPIUH U AOOBIYM YTAS
HaTrASIAHO AEMOHCTPUPYIOT YCTOMYNBEIE Ce30HHBIE KOAeDaHUsT TPU Ha-
AMYUY TPEHAQ.

OTmMeTnMm, 4TO He 06513aTEeABHO B IIpoijecce POPMUPOBAHNS 3HAUEeHU N
YPOBHEHN Ka’KAOTO BDEMEHHOTO PSIAQ AOAKHEI Y94aCTBOBATH OAHOBPEMEH-
HO BCe KOMIIOHEHTHI. B m3MeHeHNM 3HaYeHUN OAHOTO ITOKA3aTeAS MOKET
OTCyTCTBOBATh TPEHAOBAsI KOMIIOHEHTA, B M3MEHEHUHU APYIoro — Ire-
pHoAMYECKHe COCTaBAsTIolIne. AMHaMUKa TPEeThero MoKa3aTeAst MOJKET
OIMUCHIBATHCS AUIIDb CAYYaHOM KOMIIOHEHTOM. OAHAKO BO BCEX CAyYAsiX
IIPOBEAEHUS aHAAM3A IPEAIIOAATAETCS HaAWUNe CAYYalHON, HepeTryAsp-
HOM COCTaBASIIOIIIEH.

Permrenne Aro60M 3apauy IO @HAAU3Y U IPOTHO3UPOBAHUIO BPEMEH-
HEIX PSIAOB HAUMHAETCS C IOCTPOEHHS I'padiKa UCCAEAYEMOTro IToKa3a-
TeAs], TeM 60Aee YTO COBpeMeHHBIe TPOTPaMMHBIE CPEACTBA IPEAOCTAB-
ASIIOT TOAB30BATEAIO OOABIIINIE BOBMOKHOCTHU AASL 3TOT0. MIHOTAQ Ha CTa-
AVU TpapuyecKoro aHaAn3a MOXKHO OIIPEAEAUTHh XapaKTep CEe30HHBIX
KOA€OQHUM: apAAUTHUBHBIN UAW MYABTUIIAMKATUBHBIN. OTAWYUTEABHOM
0COOEHHOCTBIO AAAUTUBHON MOAEAU SIBASIETCSI TO, YTO aMIIAMTYAQ Ce-
30HHBIX KOAeOAQHUN, OTpa’karolllas OTKAOHEHUS OT TPEHAQ UAY CPeAHe-
T'0, OCTAeTCsI MIPUMEPHO MOCTOSTHHOM, HEM3MEeHHOU BO BpEMEHHU.

Ha puc. 10.3 uzobparkeHa AMHaMUKa 00 beMOB aCCa’)KMPCKUX Iepe-
BO3OK, BBIITOAHEHHLIX Ha aBUAAMHUSX Beaunkobpuranuu. Ha rpaduke
OTUYETAUBO IIPOCAEKUBAIOTCS CE30HHBEIe KOAeOaHUs, HacAauBarollue-
Cs1 HA MOHOTOHHO BO3PACTAIOIIUN TpeHA,. E)XeroaHo MoBTOPSAIOLINECS
IIMKYU aKTUBHOCTHU B aBUAIIEPEBO3KaX IIPUXOASITCS Ha IPA3AHUKU (POXK-
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AECTBEHCKHe U ITaCXaAbHBIEe KAHUKYABI), @ TAKKe Ha BpEMsI ACTHHUX OTIIy-
ckoB. [IpuuemM aMIAWTyAaQ CE30HHBIX KOAEOAHNM BO3PACTAaeT C POCTOM
00BEMOB II€PEBO30K, UYTO IIPUBOAUT K BEIBOAY O MYABTHUIIANKATHBHOM
XapakTrepe Ce30HHOCTH.

Ba>kHo 3apaueli, BO3HUKAIOLIEN ITPY aHaAN3€e PSIAOB AMHAMUKHY, SIB-
ASIETCSI OIIpeAeAeHHe OCHOBHOU TeHAEHIIUHM B Pa3BUTUU HMCCAEAYEMOIO
sIBAGHUS. B HEKOTOPEBIX CAy4asix o01ast TEeHASHIUS SICHO IIPOCAEKUBa-
eTCsl B AMHaMUKe II0Ka3aTeAs], B ADYTHX CUTYaIlUsIX OHa MOJKET He IIPO-
CMaTpUBATBCS K3-3a OLIYTHUMBIX CAYUYaWHBIX KoaeOaHmi. Hampumep,
B OTAEABHBIE MOMEHTHI BpeMeHU CUABHBIe KOAeOaHUs B Kypcax aKI[UH
MOTYT 3aCAOHUTH HaAWYHe TEHAEHIIUM K POCTY MAU CHUKEHHUIO 3TOTO
IIOKa3aTeAsl.

Ha npakTuke arst oOHapy>KeHUs 00111el TEeHASHITUY YaCTO UCIIOAB3Y-
IOT MPOCTOM IPpUEM YKPYNHEHUSL UHMEPBAAOB. HatipumMep, psia HepAeAb-
HBIX A@HHBIX MOKHO IIpeoOpa3oBaTh B PSIA MECSIUHOM AMHAMUKH, PSA
KBapTaAbHBIX AQHHBIX 3aMEHUTh F'OAOBBIMH YPOBHSIMU. YPOBHU HOBOTO
pPsIA@ MOTYT OBITH ITOAYY€HBEl CYMMHPOBAHUEM YPOBHEM UCXOAHOTO PSIAQ
AHOO MOTYT IIPEACTaBASITH CpeAHMe 3HaueHUs. PacipocTpaHeHHBIM
IIPUEMOM IIPU BHISIBACHUM TEHACHITUYM PA3BUTHS SIBASIETCS CIAAKUBA-
Hue BpeMeHHOro psiga. CyTh pa3sANYHBIX IPUEMOB CTAQKUBAHUS CBO-
AUTCS K 3aMeHe (DaKTUYEeCKUX YPOBHEN BpEMEHHOTO PSIAQ PACUETHLIMU
YPOBHSIMHM, KOTOPHIE B MeHbIIIel CTeIIeHHU IIOABEP’KEeHBI KOACOAHUSIM.
OTO c10COOCTBYET OOAEe UETKOMY ITPOSIBA€HUIO TEHASHIIUY PAa3BUTHS.

CKoab3aawjue cpegrue IMO3BOASIIOT CTAAAWUTH KaK CAydalHBIe, TaK
U TepuopmdYecKrue KoAeOaHWs, BBIIBUTH MMEIOLIYVIOCS TEHAEHITUIO
B pasBuTum Ipornecca. OHHU SBASIOTCS Ba>XHBIM WHCTPYMEHTOM IIpHU
(UABTPAITUY KOMIIOHEHT BPEMEeHHOTO Psipa.

AATOPUTM CTAQKUBAHUS NO NPOCMOU CKOAb3siUlell CpegHell MOXKeT
OBITH IIPEACTABAEH B BUAE CAEAYIOLIEN TOCA€AOBATEABHOCTH 11IaTOB.

1. OnpeperstoT AAMHY UHTEPBAAd CTAQKMBAHUSA ¢, BKAIOYAIOIIETO
B cebs1 g TOCAeAOBATEABHEIX YPOBHEH pspa (g < n). Ilpu 3TOM HY’>KHO
UMeTb B BHAY, YTO YeM IINpe WHTEePBaA CTAQKMBAHUS, TeM B OOABIIEH
CTeIlIeH!U IMTOTAOIIAIOTCS KOAeDaHMs, U TEHASHIIUS Pa3BUTHUSI HOCUT 0O-
Aee TIAABHBIM, CTA@KEHHBINM XapakTep. deM CuAbHee KoAaebaHUsl, TeM
Ipe AOAKEH OBITh MHTEPBAA CTAAKUBAHUS.

2. Pa3buBaroT BeCh IIepHoA HaOAIOACHUM Ha y9aCTKU, IIPU 3TOM UH-
TepPBaA CIAAKMBAHUS KaK ObI CKOAB3UT II0 PSIAY C IIIaroM, PaBHEIM 1.



3. PaccuuTnIBaroT cpepHye apudMeTHYeCcKre U3 ypoBHEH psAg, 00-
Pa3yIOLINX K&KABIM Y4aCTOK.

4. 3aMeHSIOT (paKTUYeCKUe 3HAUEHUS PSIAQ, CTOSIINE B [IEHTPe KaK-
AOTO yYacCTKa, Ha COOTBETCTBYIOIINE CPeAHNEe 3HQUeHHUS.

I'Tpu sTOoM ypA0OHO OpaTh AAMHY HHTEPBaAd CTAQKMUBAHMS g B BHAE He-
YEeTHOT'O UMCAd: g=2p+ 1, 100 B 3TOM CAyUae IOAyUeHHbBIe 3HAUEeHHSI CKOAB3-
SIIer CpepHer ITPUXOASITCS Ha CPeAHUM YAeH uHTepBasa. HabaropeHwms,
KOTOpBIe OepyTCs A pacyeTa CPEAHEro 3HaUeHNs], Ha3bIBAIOTCS AKMUB-
HbIM Yy4aCMKOM craakuBanus. [Ipu HeueTHOM 3HaueHUM g = 2p + 1 Bce
YPOBHU aKTUBHOTO Y4aCTKa MOTYT OBITh IIPEACTABAEHBI B BUAE!

Yt—pv Yt—p+1v e YI—lv Yt' YZ+1v L Yt+p—1v Yt+pv

TAe Y — HeHTpaAbHBIfI YPOBEHBb aKRTUBHOTI'O YIACTKA; Vi pi YVipitr ooor Y1 —
IIOCAEAOBATEABHOCTh U3 D YPOBHEU AKTUBHOT'O Y4AaCTKQ, IIPEeALlIeCTBY-
OIUX OEeHTPAABHOMY; Viiqy «vor Yip-11 Yeop — HOCACAOBATEABHOCTH U3 D
YPOBHEM AKTUBHOT'O Y4ACTKQa, CACAYIOIIUX 3d HEHTPAABHBIM.
Toraa ckoab3stIIasT CpeAHsd MOXeT OBITH OIIpeAeAeHa 10 (bOpMYAe
t+p

ZYi

o i=t p YZ~p+Yl—p+1+"'+yt+p—1+yz+p
Ve = = . (10.27)
2p+1 2p+1
raAe y; — haKTUuecKoe 3HaYeHHUe i-r0 YPOBHS; , — 3HaYeHUe CKOAB3S-

e cpepHey B MOMEHT t; 2p + 1 — AAMHa UHTepBaAa CTAaKUBaHUS.

[Tpoueapypa craa’KUBaHUS IPUBOAUT K YCTPAHEHUIO IEPUOANYECKUX
KOAeOaHUM BO BpEMEHHOM DPSIAY, €CAM AAMHA MHTEPBaAa CrAaKUBAHUS
OepeTcs paBHOM UAU KPATHOM ITepUOAY KOAeOAHUH.

AAsl yCcTpaHeHUs Ce30HHBIX KOAeOaHMM Ha ITPaKTHKe 4YacTo TpebyeTcs
HCIIOAB30BATh CKOAB3SIINE CPEAHNE C AAMHOM UHTEPBaAa CTAQKMBAHUS
paBHOM 4 uau 12, HO Ipu 3TOM He OyAeT BHIIIOAHSITHCS YCAOBHE HedeT-
HocTH. [To3TOMY IIpU 4eTHOM YMCAE YPOBHEN IIPUHSATO IIEPBOE U [IOCAEA-
Hee HaOAIOAGHNE HAa aKTUBHOM y4acTKe OpaTh C IOAOBUHHBIMU BECAMU:

1 1
EYt—p+Yt—p+1+---+Yt—1+Yt+Yt+1+---+Yt+p—1+EYZ+p

yt = 2p =
1 t+p—1 1
_Yt—p+ Z Yi+_Yt+p
2 i=t p+1 2
- . (10.28)
2p

Toraa AAST CTA@KMBAHUS CE30HHBIX KOAeOaHMY IIpy paboTe ¢ BpeMeH-
HBIMU PSIAAMU KBapPTaAABHOMN UAM MECSTYHOU AMHAMUKH MOJKHO UCIIOAB30-
BaTh 4-ureHHYIO (10.29) 1 12-yaenHyI0 (10.30) CKOAB3SIITYIO CPEAHIOO!



1 1
E}’zfz tYe 1Y tYen +§Yz+2

4

(10.29)
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1 1
EYt—G+Yt—5+-"+Yt+-"+Yt+5+§Yt+6

12

ye = (10.30)

B mepBoMm caygae (10.29) Ka>KABIM QKTUBHBIM yYaCTOK COAEPIKUT
5 ypoBHel, Bo BTopoM (10.30) — 13, mpu 3TOM KpaliHue YPOBHU UMEIOT
ITIOAOBUHHEIE BECOBBIE KO3 (PUITUEHTHI.

IIpu ucCmoAb30BaHUU CKOAB3SIIEN CpepAHEeW C AAWHOM aKTUBHO-
ro y4acTKa g = 2p + 1 nmepBble U ITIOCA€AHUE D YPOBHEH PsipQ CTAQAUTH
HeAB3$], UX 3HAUeHUs TepstoTcs. OUYeBUAHO, UTO IIOTePs 3HAUYEHUH I10-
CAEAHUX TOYEK SIBASIETCSI CYIIIeCTBEHHBIM HEAOCTATKOM, TaK KaK AAS FIC-
CAeAOBATeAsI «CBeXKHMe» AQHHBIe 00AaAQIOT HauOOAbIIeN MHMOpPMAIU-
OHHOM ITeHHOCTHIO.

PaccMoTpuM OAVH M3 IPUEMOB, TO3BOASIIOIINX BOCCTAHOBUTH IIOTe-
PSAHHBIE 3HAYEHUSI BDEMEHHOTO psiaa. AAST 9TOTO HEOOXOAUMO:

1) BBIYMCAUTDL CPEAHUM aOCOATOTHBIN ITPUPOCT Ha TOCAEAHEM aKTHUB-
HOM Y4acCTKe;

2) IOAYYUTE P CTAQKEHHBIX 3HAUeHUH B KOHIIe BDEMEHHOTO psIAa ITy-
TEeM ITIOCAEAOBATEABHOI'O IPUOABAEHUSI CPEAHETr0 aOCOAIOTHOTO IIPUPOCTA
K IIOCAEAHEMY CTAGKEHHOMY 3HAQUEHUI0. AHAAOTHUYHYIO IIPOTIEAYPY MOXK-
HO PEaAn30BaTh AMST OLIeHMBAHUS IEPBBIX YPOBHEN BPEeMEHHOTO PSIAQ.

MeTop TIPOCTOM CKOAB3SIIEN CpeAHEeU NPUMEHUM, eCAU I'paduye-
CKOe u300parkeHHe AMHAaMMYeCKOTro psipd HalloMHUHaeT npsamylo. Ecan
MAST TIPOIECCa XapaKTEePHO HEAMHEWHOEe Pa3BUTHE, TO IIPOCTasi CKOAB-
35111as1 CPEAHSIST MOJKET IIPUBECTHU K CyII[eCTBEHHBIM UCKa>KeHUusIM. Kor-
M@ TPEHA BBIPABHUBAEMOI'O PSIAQ UMEET U3TUOBLI U AAS MCCAEAOBATEAS
SKEAQTeABHO COXPAHUTb MEeAKHe BOAHEBL, TO IIeAeCOO0pa3HO HUCIIOAB30-
BAThb B3BEULEHHYI0 CKOAB3SIULYI0 CPEGHIOIO.

B 3TOM cAydae Ha Ka’KAOM aKTUBHOM y4acTKe 3HaueHUe I[eHTPaAb-
HOTO YPOBHSI 3aMEHSIETCSI Ha pacyeTHOe, OoIpeapeaseMoe 10 (POpMyAe
CpeAHel apudMeTU4eCKON B3BEIIeHHOU:

t+p

Z yiw,;

ye="— (10.31)

t+p

i=t p

TA€ W; — BeCOBEIe KOA(D(PUIIMEHTHI.



[TpocTast CKOAB3SIIAs CPEAHSISI YIUTHIBAET BCE YPOBHU PSIAQ, BXOAS-
e B aKTUBHBLIN YY9aCTOK CTAQKMBAHUS, C PAaBHBIMHM BecaMU, a B3Be-
IIeHHAasT CPeAHsIsT IPUIIKNCHIBAET Ka’KAOMY YPOBHIO BeC, 3aBUCSIITUMN
OT YA@AEHUSI AQHHOTO YPOBHSI AO YPOBHS, CTOSIIETO B CepPEAUHE aK-
THUBHOTO y4YacTKa. OTO BBI3BAHO TeM, UTO IIPU IIPOCTON CKOAB3SIIeH
CpepHeM BHIPDAaBHUBAHME Ha Ka’KAOM @KTHBHOM yYacCTKe IIPOU3BOAUTCS
IO IPSAMOM (IIO IIOAMHOMY IIEPBOTO IOPSAKA). [Ipu craa’kuBaHuU Ke
IO B3BEIIEHHOM CKOAB3SIIEN CPEAHEN UCIIOAB3YIOTCSI IOAMHOMEI Yallle
BCEro 2-TO MAU 3-TO HMOPSAKOB. [I03TOMYy MeTOoA MPOCTOM CKOAB3AIIEN
CpeAHEM MOJKeT pacCMaTPMBATHCS KaK YaCTHBIM CAyYall MeTOAA B3Be-
IIEHHOM CKOAB3SIIIEeN CpepHel.

BecoBreie kKO3(pPUITMEHTHI ONPEAEASIOTCS METOAOM HAWMEHBIIUX
KBaApaToB. [Ipu 3TOM HeT HEOOXOAVMOCTH KasKABIY pa3 3aHOBO BBIUNC-
ASITh BECOBBIE KO3(D(DUIIMEHTHI IIPU YPOBHAX PSIAQ, BXOAIIIUX B aKTUB-
HBIM YY9aCTOK CTAQKMBAHUS, IIOCKOABKY OHHM OYAYT OAMHAKOBBIMU AAST
Ka>XKAOT'O aKTUBHOTO YYaCTKa.

B Ttaba. 10.12 npeapcTaBAeHEI BeCOBBIE KO3(DHUITUEHTH B 3aBUCHMO-
CTHU OT AAWHELI MHTEPBaAa CTAQKUBAHUS (IIPU CTAQKUBAHUU 10 IIOAWTHO-
MY 2-TO UAU 3-TO ITOPSIAKA).

Tak kak Beca CUMMETPHUYHBI OTHOCUTEABHO II€HTPAABHOTO YPOBHS,
TO B TaOAMIIE UCIIOAB30BaHA CUMBOAWYECKAS 3aIHUCh: IIPUBEAECHEI Beca
AASI TIONOBUHBI YPOBHENM AKTUBHOTO YYaCTKQ@; BHIAEAEH (IIOAY>KUPHBIM
mpudTOM) BEC, OTHOCSIIIUNCS K YPOBHIO, CTOSIIEMY B [IEHTPE yJacTKa
CTA@KUBAHUS. AAST OCTABIINXCS YPOBHEM Beca He IPUBOASTCS, TakK Kak
OHM MOTYT OBITb CUMMETPUYHO OTPA’KEHHI.

WuTepBan Craa’KuBaHUs Becosrie Koa(hpunreHTHl
1
o — [-3,+12, +17]
35
1
7 — [-2, +3, +6, +7]
21
9 L [221, 14, 39, +54, +59]
231
11 L 236,49, +44, +69, 184, +89]
429
13 1211, 0,49, 416, 421, 424, +25]
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OTMeTuM Ba’KHBIE CBOMCTBA BECOBHIX KO3 uuueHTOB: 1) OHU
CUMMETPHUYHBI OTHOCUTEABHO II€HTPAABHOT'O YPOBHS; 2) CyMMa BeCOB
C y4eToM OOIIero MHOKHUTEAs], BEIHECEHHOI'O 3@ CKOOKH, paBHa €AVHU-
11e; 3) HaAuuMe KaK MMOAOKUTEABHBIX, TaK U OTPUIT@TEABHBIX BECOB, II0-
3BOASIET CTAA@KEHHOM KPHUBOU COXPAHSITH pPa3AUuHble M3THUOBl KPUBOM
TPeHAQ.

[MTpounrtocTpupyeM ucCIoab3oBaHue TabA. 10.12 Ha TpuMepe BBIYHC-
A€HUs NATUYACHHOU B3BEIIIEHHON CKOAB3SIIEN CPeAHEN. B aToM caydae
IIeHTPaAbHOE 3HAUYeHNe Ha Ka’KAOM aKTUBHOM YYACTKE V; o, Vi1, Vir Virts
Vo OYAET OlleHUBATHCS 10 (POpMyAe

~

Ji == 3y H12y0 4 +17y, 12y - 370),
A€ COOTBETCTBYIOIIME BecOoBble KodduiueHTH ypoBHelr — 3/35,
12/35, 17/35 — B3aTHI U3 mepBOI CTPOKU TabA. 10.12.

Cy1IecTBYIOT IPUEMBI, ITO3BOASIONINE C IIOMOIIBIO AOIOAHUTEAD-
HBIX BEIYMCAEHUM ITOAYYUTH CTAAKEHHBIE 3HAUYEHUS AAST D IIOTEPSTHHEBIX
HAYaAABHBIX ¥ KOHEYHBLIX YPOBHEN PSIAQ IIPU AAMHE WHTEPBAAA CTAAKHU-
BaHUA g=2p + 1.

ITpumep 10.4. I'To pAaHHBEIM 00 YpO>KAMHOCTHU 3a 16 AeT (Taba. 10.13) paccuu-
TaTh: 1) Tpex-, CEeMUAETHHE CKOAB3SIINe CPpeAHNe U rpadUueCcKy CPaBHUTD pe-
3YABTATHI; 2) ISATUAETHIOIO B3BEIIIEHHYIO CKOAB3SIITYIO CDEAHIOIO.

Peuienue. 1. Pe3yabTaThl pacueTOB IPEACTAaBACHEL B Ta0A. 10.14.

ITpu TpexaeTHeM CKOAB3SAIIEN cpepHel (rp. 3 TabA. 10.14):

5g = 12,4+1€;4+14,1 —14,3;

~ _164+14,1+14,6

Y3 3 =150

UT.A.

Tekyuiui HoMep roaa t 1 2 3 4 5 6 7 8
Vi 124 16,4 14,1 146 16,5 188 174 223

Texymiuit HOMep roaa ¢ 9 10 11 12 13 14 15 16
Vi 192 159 196 196 220 1725 208 228

* AaHHBIE YCAOBHOTO PEerroHa.



CKOAB3SIIIE CPEAHIE BaBenienHast

" " CKOAB3SIIIast
g=3 g=7 CPeAHSIS
g=95
1 2 3 4 5
1 12,4 — — —
2 16,4 14,3 — —
3 14,1 15,0 — 15,0
4 14,6 15,1 15,7 14,6
5 16,5 16,6 17,2 16,8
6 18,8 17,6 17,6 17,6
7 17,4 19,5 17,8 19,5
8 22,3 19,6 18,5 20,4
9 19,2 19,1 19,0 19,3
10 159 18,2 19,4 17,4
11 19,6 18,4 19,4 18,2
12 19,6 20,4 19,2 20,9
13 22,0 19,7 19,7 19,9
14 17,5 20,1 — 19,5
15 20,8 20,4 — —
16 22,8 — — —

* Ha ocHOBe A@HHBIX TaOA. 10.13.

ITpu ceMuneTHENM CKOAB3SIIIEN CpepHel (rp. 4 TabA. 10.14):

~ 12,4+16,4+14,1+14,6+16,5+18,8+17,4

=157
Ya =

~ 16,4 +14,1+14,6+16,5+18,8+17,4+ 22,3

Vs = = =172

U T.A.

I'padpmueckuii anaru3s (puc. 10.4) moKa3bIBAET, UTO PSIA, CTAAKEHHBIN
[0 CEMUAETHEH CKOAB3SIIEN CpepHel, uMeeT OoAee TAQAKHUN XapaKTep.
OTO OOBICHSIETCSI TEM, UTO YeM OOABIIIEe AAMHA WHTepBaAa CrAaKMBa-
HUs, TeM O0oAee TAGAKUH PSIA Ha BBIXOAE MOAEAMN.
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Puc. 10.4. CrnaxvBaHvne BPEMEHHOro psafa YPOXanHOCTV C  MOMOLLbH
CKOMb3ALLMX CPEQHKIX:

dhakTnHeckme ypoBHU y,; —O— CKONb3ALLAA CPepHas, g = 3; CcKOnb39Llasn
cpepHas, g =7

2. AAS BBIUHMCAEHUS 3HAUEHUY IATUAETHEN B3BEIIEHHON CKOAB3SIIEN CPeA-
Hel BOCIoAb3yeMcst Taba. 10.12. Toraa:

V3= % (-3-12,4+12-16,4+17-14,1+12-14,6-3-16,5) = 15,0;

Va= % (-3-16,4+12-14,1+17-14,6 +12-16,5-3-18,8) = 14,6

HT.A.
Pe3yAbTaThI AAABHEHIIINX PACueTOB OTPAKEHHI B I'P. 5 TabA. 10.14.

Ha mpakTuke AAsS OMMCaHUS TEHASHIIUM PA3BUTHUS SBACHUS IIUPO-
KO HCIIOAB3VIOTCSI MOgeAl KPUBbLX POCINA, IIPEACTaBASIIOIINE COOOMU
pasanuHble PYHKOUU BpeMeHHU y = f(t). [Ipu TakoM ITopXOoAe M3MeHe-
HHe UCCAEAyEMOTrO IIOKa3aTeAsI CBSI3BIBAIOT AUIIE C TEYeHUEM BPEMEHH,
CUUTAETCS, YTO BAMSHUE APYTHX (PAaKTOPOB HECYIECTBEHHO UAU KOC-



BEHHO CKa3bIBaeTCs 4epes (PakKTop BpeMeHU. [IpaBUABHO BHIOpaHHASA
MOAEAb KPUBOM POCTA AOAJKHA COOTBETCTBOBATH XapaKTepy U3MeHeHHUs
TEHAESHIINU UCCAEAYEMOTO IBAeHNS. KpuBasi poCTa ITO3BOASIET IIOAYIUTH
BLIDOBHEHHBIE HAYM TEOPETHYECKUE 3HaUeHUSs YPOBHEN ANHAMUYECKOTO
psipa. OTO Te YPOBHU, KOTOPEIe HAOAIOAQAUCE OBI B CAy4ae IIOAHOTO CO-
BIIAAESHUSI AMHAMUKY SIBAEHUS C KDUBOM.

[IporHo3mpoBaHHe Ha OCHOBE MOAEAW KPHUBOM pOCTa 0asupyeTrcs
Ha 9KCTPAIIOASIIINY, T. €. Ha IPOAAEHUN B OyAyIllee TeHASHIINM, HAaOAIOAQB-
IIeMcst B IPOIIAOM. [Ipu 3TOM IIPEAIIOAAraeTCsl, YTO BO BpEMEHHOM PSIAY
IIPUCYTCTBYeT TPEHA, XapaKTep Pa3BUTHUS IIOKa3zaTeAss o0AapaeT CBOM-
CTBOM HHePIMOHHOCTH. CAOKUBIIASACSA >Ke TEHASHIIMSI He AOAKHA IIpe-
TepIEeBaTh CYlLeCTBEHHBIX N3MEHEHNH B TEUEHUE [TIEPHOAQ YIIPESKACHUS.

[Tporieaypa pa3paboTKy IIPOTHO3a C UCIIOAB30BAHUEM KPUBEHIX PO-
CTa BKAIOYAET B ce0s1 CAeAYIOoIIye 3Talbl: 1) BHIOOD OAHOM MAM HECKOAB-
KHUX KPUBBEIX, (pOpMa KOTOPBIX COOTBETCTBYET XapaKTepy M3MeHeHUs
BPEMEHHOTO PsIAg; 2) OIleHKa IapaMeTpPOB BEIOPAaHHBIX KPUBHIX; 3) IIPO-
BepKa aAeKBAaTHOCTH BEIOPAHHBIX KPUBEIX IIPOTHO3UPYEMOMY IIPOLIECCY
1 OKOHYATEeABHBIN BEIOOD KPHUBOM POCTa; 4) pacyeT TOUeYHOTO U UHTEP-
BAABHOTO IIPOTHO30B.

K HacrosieMy BpeMeHHU B AUTEPAType OIMCAHO HECKOABKO AeCST-
KOB KPUBBIX POCTa. OTU MOAEAU YCAOBHO MOTYT OBITH Pa3peAeHbl Ha TPU
KAAQCCa B 3aBUCHUMOCTH OT TOTO, KAKOW THUII AMHAMUKHU Pa3BUTHUS OHU
AydlIIle OIMCHIBAIOT.

K I xraccy oTHOCATCS DYHKIINY, NCIIOAB3YEMBIE AAST OTIMCAHUS IIPO-
11eCCOB C MOHOMOHHBIM XAPAKMEPOM PA3BUMUS Y1 OTCYTCTBUEM IIpe-
AEAOB POCTa. OTHU YCAOBUS CIIPABEAAUBEI AAST MHOTMX 9KOHOMUYECKUX
ITOKa3aTeAel, HAaIpuMep, AAS OOABIITMHCTBA ITOKa3aTeAE IIPOMEBIIIAECH-
HOTO IIPOU3BOACTBA B HATYPAAbHOM BEIP&’KEHUH.

Ko II kraccy OTHOCATCS KPHUBBIE, ONMCHIBAIOIINE IIPOIIeCC, KOTOPHIN
UMeeT IIPeAEeA POCTa B UCCAepyeMoM Iepuoae. C TaKUMHU IpolleccaMu
YaCTO CTAAKHUBAIOTCS B AeMorpaduy, IpU U3yUYeHHU NOoTpeOHOCTeM
B TOBapax U YCAyTax (B pacyeTe Ha AyLIY HaceAeHUs), IIPU UCCAEAOBA-
HuU 3P HEKTUBHOCTU UCIIOAB30BAHUS PECYPCOB U T. A. [IpuMepamu mo-
KasaTeAel, AT KOTOPBIX MOTYT OBITh YKa3aHbI IIPEAEABI POCTQ, IBASTIOT-
Cs1 CpepAHeAyIIeBoe oTpebAeHNe OITPEAEAEHHBIX IIPOAYKTOB ITUTAHUS,
pacxop yAoOpeHUH Ha eAMHUITY IIAOIIAAY U T. IT. DYHKIINY, OTHOCSIIINE-
cs ko Il Kaaccy, Ha3BIBAIOTCS KPUBBIMU HACHLUW,EHUSL.

Ecau KpuBBIe HACHIIIEHNS UMEIOT TOUKM Ilepernda, TO OHU OTHOCST-
cs K III Kraccy KpUBBIX poCcTa — K S-00pa3HbIM KPUBBIM. OTU KPUBBIE
OIUCHIBAIOT KaK OBI ABa ITOCAEAOBATEABHBIX AABUHOOOPA3HBIX IIPOIleC-
ca (KOTAQ IPUPOCT 3aBUCUT OT y>Ke AOCTUTHYTOTO YPOBHS): OAMH C YCKO-
peHHneM pa3BUTHS, APYTOM — C 3aMepAeHueM. S-o0pa3Hble KpUBEIE Ha-



XOAAT IIPUMEHEHME B AeMOTrpadpUIeCKIX NCCAEAOBAHUSX, B CTPAXOBBIX
pacueTax, IpHU pPelIeHNH 3aAa4 IPOTHO3MPOBAHNS HAyYHO-TEXHIUIECKO-
r'o IIPOTPECCa, IPU OIIPEASASHHH CIIPOCA Ha HOBBIM BUA IIPOAYKIIVH.

Bonpoc o BeIGOpe KpUBOH SIBASIETCSI OCHOBHBIM IIPU BhIpaBHUBAHUU
psAa.

CyirecTByeT HECKOABKO IIOAXOAOB K PEIIIeHMIO 3TON 3ajAauM, U BCe
OHHU IIPEATIONATAIOT 3HAKOMCTBO C OCHOBHBIMM CBOWCTBAMHU HCIIOAB-
3yeMBIX KPUBBIX pocTa. [103ToMy OCTaHOBUMCS Ha XapaKTePUCTUKE OT-
AEABHBIX THUIIOB KPUBHIX, HaOOAEe YaCTO IPUMEHSIEeMBIX Ha IIPAKTHUKE.

Cpean KpHUBBHIX pocTa I Kaacca mpeskpe BCEero CAeAyeT BBIAGAUTH
KAQCC IIOAMHOMOB:

Vi =0y af+at? +...+ a,tP, (10.32)

rae q;(i=0, 1, ..., p) — mapaMeTphsl MHOTOYAEHQ; { — He3aBUCHUMas IIepe-
MeHHad (Bpems), t=1,2, ..., n.

KoacdunmeHTE TOAMHOMOB HEBBICOKHX CTEIIeHEeM MOIyT UMeTb
KOHKPETHYIO MHTEPIIPETAIHUIO B 3aBUCUMOCTHU OT COAEP>KAHUS AMHAMU-
yecKoro psipa. Hampumep, X MOKHO TPaKTOBATh KaK CKOPOCTH POCTa
(a;), yckopeHUe pocTa (a,), U3MeHeHue YCKOPeHUs (as).

OOBIYHO B 3KOHOMHUYECKUX HCCAEAOBAHUSX IIPUMEHSIOTCS IIOAU-
HOMBI HEe BHIIIE TPEThEero MOpsAKAa. VICIIOAB30BaTh AAST OIIPEAEAEHUS
TPEHAA ITOAMHOMEI BHICOKMX CTeIleHeM HelleaecOoOOpa3HO, ITOCKOABKY
IIOAYYEHHBIE TAKUM 00pa30oM allIpoOKCUMUPYIOue PyHKIIUU OYAYT OT-
pa’kaThb CAyYaWHBIE OTKAOHEHUS (YTO IIPOTUBOPEUYUT CMBICAY TEHAEH-
uuu). [ToanHOM IepBoO CTelleHN ¥; = a, + a,t Ha rpacduke n3obpa>kaeTcs
IPSIMON U HCIIOAB3YETCS AASL OIMCAHMS IIPOIIeCCOB, Pa3BUBAIOLINXCS
BO BpeMEeHU PaBHOMEPHO.

[ToAMHOM BTOPOM cTereHu (mapaboaa) y; = gy + a;t + a,t* TpuMeHuM
B TeX CAyYasix, KOTAQ IIPOIeCC pa3BUBAETCS PABHOYCKOPEHHO (T. €. uMe-
€TCsI PABHOYCKOPEHHBIN POCT AW PABHOYCKOPEHHOE CHUJKEHHE YPOB-
Hel). Kak u3BecTHO, ecAM TapamMeTp d, > 0, To BeTBU ITapabOABI HallpaB-
A€HBI BBEPX, €CAU Xe d, < 0, To BHu3. [lapameTprl ay ¥ a; He BAUSIOT
Ha (bopMy IapaboABl, @ AUIIb OIIPEAEASIIOT e€ IIOAOKEHUE.

[TOAMHOM TpeThel CTelleHU UMeeT BUA Y, = dy + a;t + ayt* + ast®. Y aTo-
ro IOAMHOMA 3HaK IIPUPOCTa OPAMHAT MOJKET U3MEHSITECSI OAWH UAU ABA
paza (cm. puc. 10.5).

Onenku mapameTpoB B moaeAun (10.32) HaXoaASITCI METOAOM Hau-
MEHBIINX KBaApaTOB. Kak U3BEeCTHO, CYyTh €r0 COCTOUT B OIIPEAEACHUN
TaKUX KO3(PDUIUEHTOB (IapaMeTPOB), IPU KOTOPEIX CyMMa KBaApaTOB
OTKAOHEHUM PACUEeTHBIX 3HAUeHUN ypPOBHEM OT (DAKTUUECKHX 3Haye-
HUM ObIAA OB MUHUMAABHOM. TakuM 00pa3oM, 3TH OI[€HKU HaXOASITCS
B pe3yAbTaTe MUHUMHU3AINY BEIPAKEHUS:



n
(y: =) - min, (10.33)

t=1

rae v, — haKTHYeCcKoe 3HaUeHME YPOBHS BPEMEHHOTO PsAQ; ¥, — pac-
YeTHOe 3HaueHUe; N — AAMHA BDEMEHHOIO psIAa.

B pesyabraTe Munnmu3saruu BeipaykeHus (10.33) moaydaeTcs cucre-
Ma HOPMAaABHBIX YPaBHEHUH:

in =aon alit+agit2 +...+apitp;
=1 t=1 t=1 t=1

n n n n n

Zth:aozt alztw2+azzt3+...+ap2t"“;

t=1 t=1 t=1 t=1 t=1
......................................... ; (10.34)

n n n n n
DyAP i =ag ) tPt @ )t Hay Y P 4+ a, ) 2P
t=1 t=1 t=1 t=1 t=1

n n n n n

— 1 p+2 2p
DyitP =ag ) tP ) tPH +ay ) P+, )t
t=1 t=1 t=1 t=1 t=1

B03MO>KHOCTB YIPOIIIeHUsI BEIYUCACHUH 3a CUeT IlepeHoca Havahsa
oTcueTa t paccMoTpuM Huxke. Cucrema (10.34) cocrout us (p + 1) ypas-
HEeHUM, COAEP KAIINX B KaUueCTBe HEN3BECTHRIX BeAWUH (p + 1) Koad-
GuIMeHTos ay, aj, ..., dp. PellleHne 3TON CUCTEMBI IIO3BOASIET BEIYMCAUTD
OILIeHKU MCKOMBIX KO3((PUIINEHTOB.

CucreMbl AAS OIIEHUBAHUS ITIOAMHOMOB HEBBICOKUX CTelleHel BHI-
TASIASIT HaMHOTO Ipoine. HanpuMep, HopMaAbHBIE YPAaBHEHUS AAST OIle-
HUBAHUS IapaMeTPOB AMHEMHOU MOAEAN UMEIOT CACAYIOIIUM BUA!

n n

ZYt =aon G1Et;

t=1 t=1

n n n
dyit=a 2t a)
t=1 t=1 t=1

Peilttenue 3To#t cucTeMBl OTHOCUTEABHO MCKOMBIX IIapaMeTpoB AQeT
CAeAYIOIIVIe BEIPDA>KEHUA!

n
n ZYt n n n
dyt-E—>t DV Dt

a = =L L = SR = N =

1 2 ! 0 1
n n n
o2

t2— t=1

n

(10.35)

(10.36)



Anst TapaboANYEeCKON MOAEAU (IIOAMHOMA 2-TO IIOPSAKA) ITOAYIHUM
QHAAOTUYHYIO CUCTEMY HOPMAAbHBIX YPaBHEHUI!

i}’z =qyn alitﬂbitz;

=1 =1 =1

n n n n

dDyit=a )t a) E+a ) t% (10.37)
= = = =

n n n n
Dyt =ag )t a )t a, ) th
= = =1 =

OTa cucTeMa COAEPIKUT TPU YPaBHEHH S, TIO3BOASIIOIINX HAWTH OIeH-
KU TpeX HeU3BeCTHBIX KOIPMMUITUEHTOB dy, Ay, dy.

CocTraBAaeHHE HOPMAABHBIX YPaBHEHNHM MOJKHO YIIPOCTUTD, BOCIIOAB-
30BaBIINUCH TEM, YTO BEAMUNHEI Zt, th , ... HE 3aBUCAT OT KOHKPETHHIX

YPOBHEH AMHAMHYECKOTO DPsIAQ. OTH CYMMEI SIBASIOTCS (PYHKIIHSIMU
TOABKO 4HCAQ YAEHOB B AMHAMMYECKOM PSAY. AAST HUX ITOAYIEHBI CAe-

Ayroie OPMYABL:
Zt— n+1) zt2:n(n+1)(2n+1). zt3 n+1)
! 6 1

Zt“ _nn+1)@2n +;2)(3n +3n-1) (cymmupoBaHueno t=1, 2, ..., nn).

APpyTrou IIOAXOA K YIIPOIIEHHIO PACUYETOB 3aKAKOUYAETCSA B IIEPEHOCEe
HayaAd KOOPAUHAT B CEPEAVHY PSIAQ AMHAMHUKH. OTO IIO3BOASIET YIIPO-
CTUTBH CaMU HOPMAaAbHBIE YPABHEHUS], @ TAK)KE YMEHBIITUTE aOCOAIOTHEIE
3HaYEHUS] BEAWYNH, YY4aCTBYIOIIUX B pacuere. Ecan oo mepeHoca Hava-
Ad KOOpAMHAT { 6BIAO paBHO 1, 2, 3, ..., TO IOCAE IEpEeHOoCa:

a) AASI YeTHOTO UYMCAA YAEHOB pspa t=..., -5, -3;-1; 1; 3; 5; ...;

0) AASI HEUETHOTO YMCAQ YAEHOB psipa t= ..., —3; -2, -1, 0; 1; 2; 3; ....

B dopmyarax (10.38 —10.41) cymMupoBaHUe IPOU3BOAUTCS TIO £, ITO-
AY4EHHOMY IIOCA€ IIepeHOoCca Hadaaa KoOpAUHAT. [1Tpu 3TOM yuYUTHIBaeT-
Cs1, UTO B 3TOM CAy4ae Ztk = 0 (rae k — HeueTHOe UnCAO). TaKOM ITOAXOA,

CylIeCTBeHHO yupoliaer cucremy (10.34). B yacTHOCTH, cucTeMa HOp-
MaABHBIX YPaBHEHUN AN AMHeNHOU Mopean (10.35) 3a cuet Toro, 4TO

Zt =0, IPUMET CACAYIOIIUN BUA,

ZYt =ayn
Dyt =a ) t%

(10.38)



Anst mapaboandyeckor mopeau cucrema (10.37) Tak>ke CymieCTBEHHO
YIIPOIIAETCs], TaK KaK IIOCAE IIEPEeHOCa HaYaAd KOOPAMHAT B CEPEAUHY
psina pnHamMukd » t =0 u Y t3 =0. TloaydaroTcs caepyromue popmy-

ABI:

DV =aen art?
Dyt =a )yt (10.39)
Dyt =ag t? ay th

B aTOM caydae OIleHKH IIapaMeTpPOB COOTBETCTBYIOLIUX MOAEAEN
HMEIOT BUA,;
AAST AMHEMHOM MOAEAU:

L, 2L, (10.40)

ao— ' a1=

n >t? '

AAST TTaPAaOOAMYECKON MOAEAU:

2V ZtZ[nZthz—thZYt
2 T
n n L ny tf— ()2
2 -(2r) (10.41)
_Zth, a _HZYttZ_ZtQZYt
= : y = L
2t nytt - (Xr?)
AAST KAACCa 9KCIIOHEHITMAABHBIX KPUBLIX, B OTAMYKE OT IIOAUHOMOB,
XapaKTePHOM SIBASIETCSI 3aBUCHUMOCTD IIPUPOCTOB OT BEAMYMHEI CaMOM
dyHRIMU. DTH KPUBBIE XOPOIIO OIUCHIBAIOT IIPOI[ECCHI, UMEIOIIHEe «Ad-

BUHOOOPA3HBIN» XapaKTep, KOTA@ IIPUPOCT 3aBUCUT OT AOCTUTHYTOTO

YPOBHS (DyHKIIUN.
IIpocTras mokaszaTeAbHas (SKCIIOHEHIIUAABHAS) KPUBAsI UMEeeT BUA

y; =ab'. (10.42)

a0:

a

Ecam b > 1, To KpuBas pacteT BMecTe ¢ pocToM t. Ho oHa mapaet, ecan
b<1 (mpu a>0).

[TapameTp a xapakTepusyeT Ha4aAbHBIE YCAOBUS PA3BUTHS, a llapa-
MeTp b — MOCTOSTHHBIN TEMII POCTa.

AeNCTBUTEABHO, TEMII POCTA paBeH

T, =2t 100 %.
Yia

B paHHOM cAydae
ab!
Tt = ab t-1

100% =b 100 % = const.



COOTBETCTBEHHO U TEMITBI TPUPOCTa — ITOCTOSIHHBIL:
K,=T,- 100 % = const.

MO>KHO ITOKa3aTh, YTO AOrapudM OPAMHATHI 3TOM (DYHKLIUU AUHEN-
HO 3a@BHCHUT OT {, AT 3TOTO Ipoaorapudmupyem BeipakeHue (10.42):
logy,; =loga t-logb.Ilyctsloga=A;logh=B.Toraalogy, =A (B

Tenepb AASL OI€HKM HEU3BECTHBIX IIapaMeTPOB MOKHO MCIIOAB30-
BATh CUCTEMY HOPMAABHBIX YPaBHEHUN A TpssMol (10.35).

VHade roBOpsI, HOPMaAbHBIE YPABHEHUS CTPOSITCSI KCXOAS U3 MUHU-
MU3aIuu:

(logy, —logy,)* — min.

M=

Il
LN

t

CoOTBETCTBEHHO B HOPMAaABHBIX YPaBHEHUSAX BMeCTO (DaKTUIeCKUX
YPOBHEH BBICTYIIAIOT UX AOTapHU(PMBI:

n

n n n n
Ylogy, =nA BXt; Y (logy,-t)=A)Yt+B> t?.  (10.43)
t=1 t=1 t=1 t=1 t=1

HatipeMm HensBecTHBIe TapaMeTphl A 1 B. 3Has 3HaueHuda A = log a
u B=1log b, onpepeAnM 3HaUEeHUS @ U b ¥ C TIOMOIIbIO IOTeHITUPOBAHUSA
IIOAYYHM IIOKA3aTEeAbHYIO (PYHKIIMIO, CAYKAIIYIO AASL BBIDABHUBAHUS
pspa. TakoM MOAXOA K OII€HMBAHUIO HEM3BECTHBIX IIapaMeTpOB IIpU-
BAEKAeT CBOeN YHUBEPCAABHOCTHIO.

Bce paccMoTpeHHEBIE TUIIBI KPUBBIX HCIIOAB3YIOTCS AAST OITMCAHUS MO-
HOTOHHO BO3PAaCTAIOUINX UAN YOBIBAIOIINUX IIPOIIECCOB 0e3 «HACHIIIIEHUS».
Ecam ke mporniecc XapakTepU3yeTCsI «HACHIIIIEHUEeM», €70 CAEAYET OIUCHI-
BaTh [IPH IIOMOLIY KPUBOM, UMEIOLe OTAMYHYIO OT HyAsI aCUMIITOTY. [ Ipu-
MepPOM TaKOM KPUBOU MOJKET CAYKUTb MOAUMULIMPOBAHHAS SKCIIOHEHTA:

yi =k ab', (10.44)

TAe y = k IBASIeTCSI TOPU30HTAABHOM @aCUMIITOTOM.

Ecan mapaMeTp a oTpullaTeA€H, TO ACHMIITOTA HAXOAWUTCS BBILIE
KPUBOMU, €CAU d IIOAOKHUTEAEH, TO HKe. [Ipu pemreHun skoHOMUYe-
CKUX 33)au yallle BCero MPUXOAUTCS UMETh AEAO C KPUBOM, ¥ KOTOPOH
a <0, b<1. B aToM caydae poCT YPOBHEM IIPOUCXOAUT C 3aMeAAEHUEM
U CTPEMUTCS K HEKOTOPOMY IIPEAEAY.

[MTpu peureHNY 3KOHOMHYECKUX 33Aa4 HEPEAKO IIPUXOAUTCS OIIpe-
AEAITh 3HaUeHWE ACHMIITOTHI, MCXOAS M3 CBOUCTB IIPOIHO3UPYEMOIO
npoljecca (Hanpumep, Koad@dUIIUEHT HCIOAB30BAHUSI OOODPYAOBAHUS
He MOJKeT IIpeBHIIaTh 1). MIHOTAQ 3HAUeHNe aCUMIITOTHI 3aAa€TCs 9KC-
HepTHBIM IIyTeM. Hamnpumep, TAaBHBIM HH)KEHED NPEAIPUSATUS YKa-
3BIBAET, UTO IIPOU3BOACTBEHHEIE MOLIHOCTU HE IIO3BOASIT HapalluBaTh



00BEMBI ITPOU3BOACTBA BHIIIIE OIIPEASAEHHOI'O YPOBHS. ODTOT YPOBEHbD
SIBASIETCSI OI]€HKOM 3HAUYeHUS aCUMIITOTHI K TP TPOTHO3UPOBAaHUM ITPO-
HM3BOACTBA IIPOAYKITUH.

Takum obpazoM, MOAMPUITMPOBAHHAS YKCIIOHEHTA XOPOIIIO OTUCHI-
BaeT IIPOIeCcC, Ha pa3BUTHE KOTOPOTO BO3AEHCTBYET OrpaHUYNBAIOITNHN
dakTop, IpUYeM BAUSHUE 3TOTO BO3AEUCTBUSI PACTET BMECTE C POCTOM
AOCTUTHYTOTO YPOBHSI.

Ecam Bo3pelicTBHE orpaHMUYMBAIOINIEro (pakropa HauyMHAET CKa-
3BIBATHCS TOABKO IIOCAE OIPEAEAEHHOIO MOMEHTA (TOUKM mepermbda),
AO KOTOPOTO IIPOIeCC Pa3BHUBAACS 110 HEKOTOPOMY 3KCIIOHEHITHAaABHO-
MY 3aKOHY, TO AT BBIDABHUBAHUS UCIIOAB3YIOT S-06pa3Hble KPUBHIE.

Haubonee n3BecTHBIMU BASIIOTCS KpHBas [ommepna (10.45) 1 Aroru-
ctuueckas Kpusas (Kpusas [lepra—Pupaa). Kpusas ommepiia onuce-
BAeTCs CAepyIolleld POPMYAOU:

y, =k a*. (10.45)

Kpusas necummerpuuHa. Ecan log a < 0, kpuBast umeeT S-00pa3HBIN
BUA, IIPU 3TOM AQCHMIITOTQ, paBHasA k, TpOXOAUT BHIIIe KpuBoM. Ecam
log a > 0, acumnroTa, paBHasa k, AeXKUT HU)Ke KPUBOM, a caMa KpUBas
HU3MeHsieTCsI MOHOTOHHO. IIpu b < 1 oHa MOHOTOHHO yOBIBA€T, a IpH
b> 1 — MOHOTOHHO BO3pacCTaeT.

AAs pellleHusT SKOHOMUUYECKUX 3aAaY HAaMOOABIINM HUHTEpeC IpeA-
CTaBAsIeT BapHaHT KpuBOH, Koraa loga<0u b < 1 (puc. 10.5).

YpaBHEeHHE AOTHMCTUYECKOM KPUBOM IIOAYy4AeTCs MyTeM 3aMeHEl

. . .1
B MOAU(UITNPOBAHHOM 3KCIIOHEHTe y; 0OpaTHOM BeAHuYnHON —. B pe-

Vi
3yABTaTe IIOAyYaeM
1
—=k ab. (10.46)
Vi
Hcnoae3yercs u aApyras opMa 3alucu YPaBHEHUSA AOTUCTUYECKOU
. k
KPUBON: y; = ——.
P YemIT be~a

ITpu t - —o© OpAMHATA CTPEMUTCS K HYARO, & IPU | — 0 — K aCUMII-
TOTe, paBHOfI 3HAYEHUIO IIapaMeTpa k. KpI/IBaﬂ CUMMeTpHuYHa OTHOCH-
TEABHO TOUKH ITeperuba ¢ KooppauHatamu: t=Inb: a; y,=k: 2.

Kak BupHO 13 rpaduka (cMm. puc. 10.5), norucrudeckas (pyHKIIMS BO3-
pacTaeT CHadaAd YCKOPEHHBIM TEMIIOM, 3aTeM TEMII POCTa 3aMeAASIeTCS
U, HaKOHel], pOCT IIOYTH ITIOAHOCTBIO ITPEKpPAIlaeTCsl, O YeM CBHUAETEAD-
CTBYeT TOT (PAKT, 4YTO KPUBasi aCUMIITOTHUYECKU IIPUOAUIKAETCS K HEKO-
TOPOM IIPAMOY, ITapaAeAbHOM ocu abcIucc.



4

ay>0

0 t
1) moAMHOM 1IEpPBOTO
opsiAKa

Yt

a>0

0 t
2) IOAMHOM BTOPOT'O
opsiAKa

Y

0 t
3) HIOAMHOM TpeThero
TTopsiAKa

V= ao + at; Vi = Qo+ ait + ayt?; V=g + ait + at? + ast;
Yi Y Yi a<0
b<1
b>1 a I - S
b<1
a
0 t 0 t 0 t
4) mokaszaTeabHas KpUBast 5) mopudUIIMPOBaHHAS
yi=ab; SKCITOHeHTa
y,=k+abh
Yt loga<0 Yt Yt
kPl loga >0 S
b>1
_ . —_
0 t 0 t 0 t
6) kpuBag [omnepua 7) Aorucrudeckas
ye = ka""; KpHUBast
SR
Y

Puc. 10.5. KpuBble pocTa

C nmoMoIIpIo 3TOM PYHKIIMH XOPOIIIO OIIUCHIBAETCSI PA3BUTHE HOBOU
OTPacAUu (HOBOTO IIPOM3BOACTBA). CHauanra TeXHUYECKHE METOABI IIPO-
HU3BOACTBA ellle HEAOCTATOUYHO pa3paboTaHbl, U3AEPIKKU IIPOKU3BOACTBA
BBLICOKHU U CIIPOC Ha PLIHKE Ha AQHHBIN TOBAp ellje OYeHb MaA, [I03TOMY
IIPOU3BOACTBO Pa3BUBAETCS MEAAEHHO. B panbHelIeM, 6Aaropaps yco-
BEPILIEHCTBOBAHUIO TEXHUYECKUX METOAOB H3TOTOBAECHHUS, IIEPEXOAY
K MacCOBOMY IIPOU3BOACTBY M YBEAMYEHHUIO €MKOCTH PBIHKA AASI AQH-
HOT'0 TOBapa IIPOU3BOACTBO pacTeT OBICTPee. 3aTeM HaCTyIlaeT IIepPUoA,
HAaCHIIeHUs PBIHKA, POCT IIPOM3BOACTBA BCe OoAee 3aMepAsIeTCs U, Ha-
KOHeTll, IIOYTH IIpeKpaniaercs. Hacrynaer crabuan3anus IpON3BOACTBA
Ha oIIpeAeAeHHOM ypoBHe. OAHAKO BEIIBA€HHBIE 3aKOHOMEPHOCTH Pas-
BUTHUS CAeAyeT 0OOOIIATE C OIPEASACHHONW OCTOPOKHOCTBIO, IIPUYEM



AASI KOPOTKUX IIEPUOAOB. BEISIBA€HHAsT TEHAEHITUS PA3BUTHUS ITPOU3-
BOACTBA MOJKeT OBITh HapyIIeHa, HATpUMeD, BCAEACTBUE TEXHUIECKOTO
ImepeBOpPOTa B AAHHOM OTPACAU UAUM B CBSI3@HHOM C HE.

TakuM oOpazoM, MBI PaCCMOTPEAN HauboAee 4acTO UCIIOAB3yeMble
BUABI KDUBBIX POCTa. BLIIBAGHHBIE 0COOEHHOCTU U CBOWCTBA STUX KPU-
BBIX MOTYT CYIIIECTBEHHO IIOMOYb IIPU PELIeHNU 3aAa4yu BeIOOpa TUIla
KpuBOU. Temepb OCTAHOBUMCSI MOAPOOHEe Ha HEKOTOPHIX IIPaKTHYe-
CKUX ITOAXOAAX, 0OAETUAIONIUX IIPOIlecC BEIOOpa KPpUBOM POCTa.

Hamnboaee mpocToi ITyTh — 3TO BU3YAAbHBIHN, OIIMPAIOITHNICS Ha I'pa-
duyeckoe nzobpaskeHne BpeMeHHOro psipa. [loabupaioT Takyio Kpu-
BYIO POCTa, (popMa KOTOPOM COOTBETCTBYET (PaKTUUECKOMY Pa3BUTHIO
npoiiecca. Ecan Ha rpacuke HCXOAHOTO PsSiAa TEHAESHIIUS pa3BUTUS He-
AOCTATOYHO YETKO IIPOCMATPUBAETCS, TO MOKHO IIPOBECTH HEKOTOPHIE
CTAHAAPTHEIE TPe0Opa30BaHUs psiaa (HaIpuMep, CTAaKMBaHUe), a IIo-
TOM IIOAOOPATh PYHKIIUIO, OTBEYAIONTYIO I'PaddUKy IpeoO6pa3zoBaHHOTO
psiaa. B coBpeMeHHBIX MaKeTaxX CTaTUCTUUYeCKOM oOpabOTKH MMeeTCs
OoraTuiii apCeHaA CTAHAAPTHBIX ITpeoOpa3oBaHUN AQHHBIX U IITUPOKHE
BO3MOKHOCTHU AASI TPadUUIeCKOTo N300paskeHns, B TOM YUCAE B pa3And-
HBIX MaciTabax. Bce aTo 1IO3BOAsIET CyIIIeCTBEHHO YIIPOCTUTD AAST MIC-
CAeAOBATeAs IPOBEASHYEe AQHHOTO JTalla.

B craTucTu4ecKoud AUTEpaType OIMUCAH METOA MOCAEAOBATEABHBIX
PasHOCTEeM, ITOMOTAOIINKM IPU BBEIOOpPE KPUBBIX HTOAWHOMHAABLHOTO
THIIa. DTOT METOA IPUMEHUM IIPU BHIIIOAHEHUU CAEAYIOILIErO YCAOBHUS:
YPOBHU BPEMEHHOTO PSIAQ@ MOTYT OBITh IPEACTAaBAEHEI B BUAE CYMMEI CH-
CTEMATUYEeCKOU COCTABASIOMIEN U CAy4YaHOU KOMIIOHEHTHI, [IOAYNHEH-
HOM HOPMaABHOMY 3aKOHY PAcCIpeAeAeHMsI C MaTeMaTU4eCKUM OKH-
AaHUEeM, paBHBIM 0, ¥ ITOCTOSTHHOM AWCIIEpCUEN. MeTop mpeAlloAaraeT
BBIYMICAEHVE [IEPBHIX, BTOPHIX U T. A. PA3HOCTEH YPOBHEMU PSIAQ!

Ay, =y, Ve A’y =Ay, AymuTA.

Pacuer BepeTcst AO TexX IOp, IIOKA PA3HOCTU He CTAHYT IPUMEPHO
paBHBIMHU. [TOpsIAOK pasHOCTelN IIPUHUMAETCS 3a CTelleHb BEIDABHUBA-
IOIIEeTO IIOAMHOMA.

OpaHaKo yallle BCero Ha IIPaKTHKe K BEIOOPY POPMEI KPUBOM ITOAXO-
ASIT, ICXOAS U3 3HAUeHUN KPUTepHs, B KaueCTBe KOTOPOro IIpUHUMa-
IOT CyMMYy KBAAPATOB OTKAOHEHHUM (DAaKTUUECKUX 3HAUEHUM YpPOBHEH
OT PACYeTHBIX, IOAYyYaeMbIX BHIDABHUBAHUEM.

W3 paccMaTpruBaeMBIX KPUBBIX IIPEATIOUTEHHE OyAET OTAQHO TOM, KOTO-
pOM COOTBETCTBYeT MUHHUMAABHOE 3HaUeHUe KpUTepusi, 100 4eM MeHbIIIe
3HAYEeHUe KPUTEPUS, TeEM OAMIKe K KPUBOM AOKATCS AQHHBIE HAOAIOAESHNM.

Vicnmoab3yst 3TOT MOAXOA, CAEAYET UMETh B BUAY PsIA MOMEHTOB. Bo-
IIEPBHIX, K PSIAY, COCTOSIIIIEMY U3 M TOUYEK, MOKHO ITOA0OPATH MHOTOUYAEH



(moAmHOM) CcTeneHu (m — 1), IPOXOAAITUN Yepe3 Bce m Touek. Kpome
TOTO, CYILIECTBYeT MHOKEeCTBO MHOTOUAEHOB OOAee BEICOKUX CTeIIeHeH,
TaK)Ke IIPOXOASAIIUX Yepes3 BCe 3TU TOYKU. AAS OTUX MHOTOYAEHOB 3Ha-
yeHHue Kputepus 6yapeT paBHO 0, 0OAHAKO OY€BUAHO, YTO TaKas KpUBas
He CAUIIIKOM ITPUTOAHA KaK AAST BHIAGASHUS TEHASHIINY, TaK U AN ITeAel
MIPOTHO3UPOBAHMUSI.

[TpumeHeHUE AQHHOTO IIOAXOAA AOAKHO IIPOXOAUWTE B ABa 3Talla.
Ha nepBoM IPOUCXOAUT OTPAHUYEHHNE IPUEMAEMBIX (DYHKIIUN, UCXOAS
U3 COAEp’KaTeAbHOTO aHaAW3a 3apauu. Ha BTOpPOM OCYIIeCTBASIETCS
pacyeT 3HaUEeHUM KPUTEPHUS U BHIOOP Ha ero OCHOBe Hauboaee TOA-
xopsIen KpuBol pocta. HeoOXOAUMOCTE COAEPRATEABHOTO aHAaAM3a
M3y4aeMoro Ipollecca pa3BUTUSI MOKeT OBITh IIPOUAAIOCTPHUPOBAHA
CAEAYIOLIMMU IIPUMepaMU.

[TpeATOAOKHM, YTO HA PETPOCIEKTHBHOM ydYacCTKe DA AUHAMU-
KU MOXXeT OBITh XOPOIIO OMNHCAH C IIOMOIIbI0 3KCIOHEHIWAABHOU
KpuBoi. OAHAKO IlepBas IMOAOBHHA AOTHMCTHUYECKOM KPHUBOM TaKKe
IIpeACTaBAeHa 3KCIOHEeHTOH. [103ToMy IPUHATH THIIOTEe3y 00 3KCIIO-
HeHIIUAABHOU TEHAECHIINU PSIAQ B OyAyIIeM MOKHO TOABKO IIOCAE IIPO-
BEAEHUSI COAEP’KAaTEeABHOTO aHaAW3a. B ero xope caepyeT AQTh OTBET
Ha BOIIPOC: BO3MOXXHO AM HACTyIAEHHE «HACHIIIEHUS» IIPU AQHHOM
COBOKYIIHOCTU yCAOBHU. Hampumep, nmpomnecc IpOU3BOACTBA MOJKET
OBITH OTPAHUYEH MaTepPUAAbHBIMU peCcypcaMu HAU ITPOU3BOACTBEH-
HBIMU MOIITHOCTSIMH.

He uckraroueHa cuTyalys, KOTAQ HaUAyUlIeln (pyHKIHeHN 10 AQHHOMY
KpUTepurio OyAeT NpU3HaHa IpsMasi, OAHAKO, IOAyYeHHOe Ha ee OCHOBE
IIPOTHO3HOE 3HaueHHe OyAeT OTpUIIaTEABHBIM. ECAM M3 9KOHOMUYECKOM
CyTH IIOKa3aTeAsI BEITeKaeT HEBO3MOKHOCTD OTPUIIaTeABHBIX 3HAUEeHU M
(HampuMep, IpU IPOTHO3UMPOBAHUM OOBEMA BBITYCKAeMOU IIPOAYK-
LINU), TO, €CTEeCTBEHHO, CA€AyeT OTKA3aThCs OT 3TOM PYHKIIMU, BHIOpaB
MeHee «YAQUHYIO» II0 AQHHOMY KPUTEPHIO, HO COOTBETCTBYIOIIYIO CO-
AeP’KaTeAbHOMY CMBICAY ITOKasaTeAss. Hanmpumep, 6oaee nmoaxopsinen
B TOM CAy4Yae MOJKeT OKa3aThCs T0OKa3aTeAbHass KpUBasi IpU 3HaUeHUU
mapamerpa b < 1 (cm. puc. 10.9).

HMHoraa B KauecTBe KpUTEPUS BEIOMPAETCS CPEAHSISI KBaApaTUUeCcKast
omubKa:

(10.47)

rAe V; — haKTH4eCcKoe 3HaueHUe YPOBHS PSIAQ; V; — pacyeTHOe 3Haye-
HUe YPOBHS PSIAQ, IIOAYYEHHOE II0 MOAEAH; K — YHCAO OLl€eHMBAaeMEIX
KO2(PUITHIEHTOB MOAEAU; 1 — AAMHA PSIAQ.



B 3arAtoueHHe OTMETHM, YTO He CYIIeCTBYeT «KeCTKUX» PEKOMEeHAA-
IUH AN BEIOOpa KpUBBIX pocTa. OCOOEHHO OCTOPOKHO CAEAYET IIOAXO-
AUTH K PELIEHUIO 3TOU 3aAQ4YU IPU UCIIOAB30BAHUU IOAYYEHHOU (DYHK-
IUKN AAST DKCTPAIIOASIIIUN HaWAEHHBIX 3aKOHOMepHOCTeM B Oyayllee.
[TpuMeHeHne KPUBBIX POCTa AOAKHO 0a3MpPOBAThHCS HA IIPEAIIOAOXKe-
HUM O COXpaHeHU! BBEISIBA€HHOMN TEHAEHIIMU B IIPOTHO3UPYyEeMOM IIepHO-
Ae. PaccMoTpeHHBIE B AQHHOM ITOAPA3AEAe PA3AUYHEBIE CTATUCTUYECKIE
IIPHUEMBI ¥ METOABI MOTYT IIOMOYb UCCAEAOBATEATIO IIPU OCYIIeCTBACHUH
CAOKHOTO BBIOOPA ITOAXOASIIEH KPUBOHM POCTaA.

ITpumep 10.5. B TabA. 10.15 npeacTaBAeHBI AQHHBIE 00 OCTaTKaX BKAQAOB Ha-
cenreHHd B OaHKax 3a 15 mec. OCTaTKu BKAGAOB YKa3aHBI Ha HAYAAO Ka’KAOTIO
MecdIa.

HeobxopAuMO paccuuTaTh NPOrHO3 OCTAaTKOB BKAQAOB HAaCEeAeHUS B OaHKax
Ha Hayano 16-ro MecsIia, NCXOAS U3 IIPEAIIOAOKEHMS, YTO TEHASHITHS PSIAQ MO-
JKeT OBITh ONIMCaHa: 1) AMHEMHOMN MOAEABIO ¥; = 4y + a,t; 2) TapaboAUIeCKOU MO-
AEABIO ¥, = G + @t + a,t?.

Pewienue. 1. Mg pacyeta KO3 PUIIHEHTOB AMHEMHOTO TPEHAA BOCIIOAB3Y-
eMCsl BEIPKeHUSIMH, IOAYYEHHBIMU 13 CUCTeMbl HOPMAABHBIX YPaBHEHUI IO-
CAe IIepeHOoCa Havyara KOOPAUHAT B cepepnHy pgaa (10.40). Koab CKOPO 4HCAO
YPOBHel pspa AMHAMUKU — HedeTHoe (1 = 15), TO IeHTpaAbHBIN YPOBEHbD (BOCh-
MOM) NPUHUMAETCS 3a HaYaAO OTCUEeTa, €My COOTBeTCTByeT ¢ = 0. BrltecTosi-
1j/ie YPOBHU HYMePYIOTCSI C IIaroM —1, HUyKeCTos e — ¢ maroM +1 (rp. 3 Taba.
10.16).

B Taba. 10.16 mpeAcTaBA€HBI HEOOXOAWMEIE BCIIOMOTQTEABLHBLIE BEIUKMCAE-
HUA.

B cooTrBeTcTBUH C (10.40):

ZYt ZYtt
ap =-L 4957258=33 063,866; a, =% =M 3213,896.
n 15 Stz 280

t

CAeAOBaTeABHO, YpaBHeHHEe AMHENHOTO TpeHAQ UMeeT BUA

¥: =33 063,866 +3213,896 1.

ITopsiAKOBBIM TTopsIAKOBBIM TTopsiAKOBBIM

HOMep MecsIa Ve HOMep MecsIna t HOMep MecsIa Vi
1 14717 6 23342 11 40524
2 16642 7 28317 12 45416
3 18 504 8 30624 13 50857
4 20376 9 33408 14 56 024
5 21321 10 36 505 15 59381



Ne Vi t yit {2 y, t? t

1 2 3 4 5 6 7

1 14717 —7 —-103019 49 721133 2401
2 16642 -6 —-99 852 36 599112 1296
3 18 504 -5 -92 520 25 462600 625
4 20376 -4 -81504 16 326016 256
5 21321 -3 -63963 9 191889 81
6 23342 -2 —46684 4 93 368 16
7 28317 -1 —28 317 1 28317 1

8 30624 0 0 0 0 0

9 33408 1 33408 1 33408 1
10 36505 2 73010 4 146 020 16
11 40524 3 121 572 9 364 716 81
12 45416 4 181664 16 726 656 256
13 50857 5 254285 25 1271425 625
14 56024 6 336 144 36 2016 864 1296
15 59381 7 415667 49 2909669 2401
2 495958 — 899 891 280 9891193 9352

CoraacHO 3TOM MOAEAU OILleHKa CPEAHEro ypoBHS pspa npu t = 0 paBHa
33063,9 MApA pyO., a CpepAHEMEeCIYHBIN IIPHUPOCT OCTATKOB BKAAAOB HACEACHUS
coctaBasieT 3 213,9 Mapa pyo.

AAST TPOTHO3MPOBAHUS Ha Oa3e IOAYYeHHOM MOAEAU Ha OAHY TOUKY BIIEPEA
HeOOXOAMMO B Hee IIOACTaBUTHL COOTBETCTBYIOIIee 3HaueHNe BPeMeHHOro IIa-
pameTpa, T.e. t = 8.

[TporHo3 paBeH: yg = 33 063,866 + 3 213,896 - 8; y = 58 775 (MApA PY0.).

2. Ars pacdeTa KO3 PUINEHTOB IapabOANYECKOI0 TPEHAA TAK)KE BOCIIOAD-
3yeMCsl BIPa’KeHUSIMH, ITOAYYEHHBIMU M3 CHUCTEMBI HOPMAaAbHBIX YpaBHEHUMN
IIOCA€ IIepeHOoCa Hadyara KOOPAUHAT B cepepuHy psapa (10.41) (mpomesKyTOUHBIE
BBIYHCACHUSA NIPEACTAaBAEHBL B TaOA. 10.16).

_ 899891 3213,896; a2:15-9891193—280-495958
280 15-9352—(280)?

ay =33 063,866 — % 153,517 =30198,16.

=153,517%

a

! Ecam 6Bl OLIEHKM KOS(DPUITUEHTOB MOACAU CLIAK IIOAyY€eHBI 0e3 IlepeHoca Ha-
Yaaa KOOPAMHAT B CEPEAUHY PSIAQ, TO CACAOBAAO OBl IOACTABUTHL B MOAEAL 3HAUEHHE
BpeMeHHOTro napameTpa t = 16.



OCTaTKU BKAGAOB, MAPA PYG

T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 10 11 12 13 14 15
Mecsiibl

Puc. 10.6. @akTnyeckme 1 pacyeTHble YPOBHY paiaa OMHAMUKY, MOMyHYeHHbIe
Mo NIMHeHoN 1 NapabonM4eckon Mmopenu:

—— (haKTU4ecKme ypoBHY; pacyeTHbIE YPOBHM (NMHENHas Mogens); pacueT-
Hble ypoBHY (Napabonuyeckas Mogenb)

CAep0BaTEABHO, YPaBHEHHE ITapabOANYEeCKOro TPEHAA IIPUMET BUA,
y: =30198,16 3213,896¢ +153,517t>
AAsL OIlpepeAeHusT IPOTHO3a MOKa3aTeAss Hy’KHO IOACTaBUTh B IMIOAYUEHHYIO
MOAEADb COOTBETCTBYIOIIee 3HaUeHe BpeMeHHOro mapameTpa (t = 8).
IIporuos paBeH:
¥s =30198,16 3213,896-8+153,517-8% =65 734 (MApPA pyo0.).
Ha puc. 10.6 n3obpakeH rpauk MCXOAHOTO BPEMEHHOTO PsIAd M BHIPOB-

HEeHHbIe 3HaUeHUs YPOBHEH, IIOAYYEeHHBIe Ha OCHOBE ABYX TPDEHAOBBIX MOAEAEH:
AMHENHOU U 1apabOANYeCKOH.

I'padbmuecknili aHAAM3 CBUAETEABCTBYET, UYTO AMHEMNHYIO MOAEAb
HeAb3s IPU3HATh aAeKBaTHOM. [ToAyueHHBIN Ha ee OCHOBE IIPOTHO3 Oy-
AT CUABHO 3aHMJKEH. 3HAUUTEABHO OAMIKe K (PaKTUYeCKUM AQHHBIM AO-
>KaTCs YPOBHY, BEIDOBHEHHEIE 110 TaPAOOANYECKON MOAEAH, XOTSI IIPO-
IHO3 MOJKET OBITh HECKOABKO 3aBBIIIEH. AarbHEHIIee HMCCAEAOBAHUE
KayecTBa IMMOAYYEHHBIX MOAeAeM AOAKHO ONMpPAThCs Ha IIOKA3aTeAH,
paccMaTpuBaeMbIe B CAEAYIOIIEM IIOAPA3AEAL.

Bompoc 0 BO3MOKHOCTH IPUMEHEHHUs IIOCTPOEHHBIX MOAEAEH B Iie-
ASIX @HAAM3a U IIPOTHO3UPOBAHUS SIBACHUS MOJKET OBITh PEIlleH TOABKO
IIOCA€ IIPOBEPKH aA€KBATHOCTH, T.€. COOTBETCTBUS MOAEGAU UCCAEAYe-
MOMY IIPOIIECCY.



[TpoBepka apAeKBAaTHOCTH BEIOPAHHBIX MOAEAEH PeaArbHOMY IIPOoliec-
Cy (B 4aCTHOCTH, AACKBATHOCTU IIOAYYEHHOU KPUBOU POCTA) CTPOUTCH
Ha aHaAW3e OCTAQTOYHOM KOMMIOHEeHTHL. OCTaToYHast KOMIIOHEHTA IIO-
Ay4YaeTCs IIOCAE BBIAGAEHUS U3 HCCAEAYEMOTO PsIAQ CHUCTEeMATHUYeCKOM
COCTaBASIIOIIEN (TpeHAA U MEPUOANUYECKOM COCTABASIIONIEN, €CAU OHa
IIPUCYTCTBYET BO BDEMEHHOM PSAY).

ITpeAToAOXUM, YTO NCXOAHBIV BpEMEHHOM PSIA OITUCHIBAET IIPOITECC,
He TOABEP’KEHHBIM CE30HHBEIM KOAeOAHUSM, T.e. IIPHMEM THIIOTe3y
00 apAAUTHUBHON MOAEAU PSIAQ, COAEPIKallled TPEHAOBYIO U CAYYAUHYIO
KOMIIOHEHTHI.

Torpa psip OCTAaTKOB OYAET IIOAYUEH KaK OTKAOHEHUs (PaKTHUeCKUX
YPOBHeli BpeMeHHOTO PsiAa (V) OT paCyeTHHIX (Y, ):

&=y Jr (10.48)

I[Ipu MCIOAB30BAaHUM KPUBBLIX POCTa )7[ BBIYKCASIFOT, IIOACTaBASIS
B YpaBHEHUsI BEIOPAHHEBIX KPUBBLIX COOTBETCTBYIOILINE ITOCAEAOBATEAD-
HBbIE 3HAUEHUSI BpeMeHU.

[TpuHATO CUMTATH, YTO MOAEAB aA€KBaTHA OIIMCHLIBAEMOMY ITPOIIeC-
Cy, €CAM OCTQTOYHAsI IOCAEAOBATEABHOCTE (PsIA OCTATKOB) IPEACTABASI-
eT coOOOM CAyYaMHYIO KOMIIOHEHTY DSIAQ, T.€. YAOBAETBOPSIET OIIpeAe-
AEHHBIM cBoMcTBaM. UTto 370 3a cBoMcTBa? 1. CAy4aliHOCTH KoAeOaHUN
YPOBHEN OCTQTOYHOM ITOCAEAOBATEABHOCTH. 2. COOTBETCTBHE pacIpe-
AEAEHUSI OCTATOYHOM KOMIIOHEHTHI HOPMAAbHOMY 3aKOHY C HYAEBBIM
MaTeMaTu4eCKuM oXupaHueM. 3. HezaBucuMOCTL 3HaUeHUN YpPOBHEHU
PsIA@ OCTATKOB MEKAY COOOM.

PaccmorpuM noppoOHee mocarepHee cBoMcTBO. Ecan Bup dyHKIINY,
OIIMCHIBAIOIIEN CHCTEMATUYeCKYIO0 COCTaBASIIONUIYIO, BHIOpaH Heypau-
HO, TO IIOCAE€AOBATEeAbHEBIE 3HAUEHUS PSIAQ OCTATKOB MOTYT He 00AapaTh
CBOMCTBAMU HE3aBUCHUMOCTH, U060 OHU MOTYT KOPPEAUPOBATH MEKAY
coboii. B aTOM caydae TOBOpAT, YTO HMeeT MeCTO AaBMOKOPPeAAuuA
OCTaTKOB.

CylecTByeT HECKOABKO IIPUEMOB OOHApPy’KeHUsT aBTOKOPPEASIIUMN.
Haunboaee pacmpocTpaHeH MOAXOA, OTUPAIOITUNCT Ha KpuTepun Aap-
ouna — YotrcoHa. Kputepuit AapbuHa— YOTCOHA CBsI3aH C IPOBEPKOM
TUIIOTE3HI 00 OTCYTCTBUU @BTOKOPPEASIIIUY [IEPBOTO ITIOPSIAKA, T. €. @BTO-
KOPPEeASIIIUU MEeKAY COCEAHVMMU OCTATOYHBIMHM YAEHAMU Psipd. SHade-
HHeE 3TOTO KPUTEPUS OIIPEAEASIETCSI IT0 POpMyAe

n

Z(ez —ey)?

d=2 (10.49)

n
2.ef
t=1



MO>KHO ITOKAa3aTh, YTO BeAnuyrnHa d TpuOAM>KEeHHO paBHA
d=2(1-n), (10.50)

rae I — KO3 @PHUITNEeHT aBTOKOPPEASIIIUY IIePBOTo IIopsiAKa (T.e. map-
HBIN KO2(PULIMEHT KOPPEASIIITUN MEKAY ABYMS PSIAAMU €y, €y ..., €,
U ey, €3 ..., €,).

W3 mocaepHeN hOPMYABI BUAHO, 9YTO OAM30CTD 3HAUeHUA d K HYAIO
O3HAYaeT HAAWMUYME BBICOKOU IIOAOKUTEABHOM aBTOKOPPEASINU (KO-
acpurueHT 1; 6AN30K K eAnHUIIe); OAN30CTh 3HaueHusd d K 4 03HaYaeT
HaAW4Me BBICOKOM OTPUIIATEABHOM aBTOKOPPEAINuU (KO3PUIMEHT Iy
OAM30K K —1). B cAydyae oTCyTCTBUS aBTOKOppeAalnu 3HaueHue d OyAeT
OAM3KO K 2 (KO3 PULMEHT I'T He CUABHO OTANYAETCS OT HYAS).

AAS 3TOTO KpUTEpUs: HAaVWAEHBI KPUTHUYECKUE TI'PAHUIIBL, ITO3BOAS-
Iol[e IIPOBOAUTE IIPOBEPKY TUIIOTE3BhI 00 OTCYTCTBHH aBTOKOPPEAS-
nuy. ABTOpaMH KPUTEPUSs FPAHUIIBI OIPEAEAEHEL AN 1, 2,5 1 5 % ypoB-
HeM 3HauMMocCTH. DparMeHT KPUTHYECKUX 3HaYeHUM Kputepus Aapou-
Ha — YOTCOHA IpHU 5%-M YPOBHE 3HQUUMOCTH IIPUBEAEH B TaOA. 10.17.

B aToii Tabaunie d; u d, — COOTBETCTBEHHO HUJKHSISI U BEPXHSIS IIOPO-
TOBBIE TPAHUIIBI KpUuTepus AapOuHa — YOTCOHa; k' — YUCAO OOBSICHSIIO-
LIVX IePEMEHHBIX B MOAEAU; 1 — AAMHA BPEMEHHOTO psiAa.

[TpuMmeHeHMe Ha MpaKTUKe KpuTepus AapOuHa— YOTCOHa OCHO-
BAHO Ha CPaBHEHUM BeAWUYMHHBI d, paccyuTaHHoM 1o dopmyae (10.49),
C TEOpPEeTUYEeCKUMU 3HAaUYEHUSAMU d; U d,, B3ATHIMU U3 TaOAuIEL. OTMe-
THM, 4YTO OOABIINHCTBO IIPOTPAMMHBIX IT@KETOB CTAaTUCTHYECKOM 0Opa-
OOTKU AQHHBIX OCYLIECTBASIET paCuUeT MMEHHO 3TOTO KPUTEPUSI.

ITpu cpaBHEeHUU BeAUYUHEI d C d; 1 d, BO3MOJKHEI CAEAYIOIIIE Bapu-
aHTH (pu d < 2): 1) ecan d < dy, To Tunoresa 00 OTCYTCTBUH aBTOKOP-
peAsiriuu oTBepraetcs; 2) ecau d > d,, TO TUIIOTe3a 00 OTCYTCTBUH aBTO-
KOoppeAsiiiuu He oTBepraeTcs; 3) ecan d; < d < d,, TO HET AOCTAaTOYHBIX

k'=1 k'=2 k'=3
N
d; d, d; d, d, d,
15 1,08 1,36 0,95 1,54 0,82 1,75
20 1,20 1,41 1,10 1,54 1,00 1,68
25 1,29 1,45 1,21 1,55 1,12 1,66
30 1,35 1,49 1,28 1,57 1,21 1,65

35 1,40 1,52 1,34 1,58 1,28 1,65



Haauuawme OTtcyTcTBUE
O6AacTs yT
ABTOKOPPEASIIIUN BT 47058
KOppens HEOIPEeAEeAeHHOCTH aBTOKOppPeAsil
OCTaTKOB OCTATKOB
0 d; d, 2
Moaeab Moaeab
HeaAeKBaTHa aAeKBaTHa

Puc. 10.7. Cxema npumeHeHus kpuTtepua dap6uHa— YoTcoHa

OCHOBAHUU AN IPUHSTUS PeLIeHUH, 100 BeAWYNHA IIOITaAaeT B 00ONACTD
«HEOIIPEAEAEHHOCTHY.

PaccMoTpeHHBIe BapHaHTHE OTHOCSTCS K CAydYalo, KOTAQ B OCTaT-
Kax IIpOBepsieTCs OTCYTCTBHE (HaAMuYHMe) IIOAOKUTEABHOM aBTOKOP-
peasiuu. Koraa ke pacueTHoe 3HaueHue d IpPeBHIIIAET 2, TO IpoOBe-
pSIIOT CYyIIeCTBOBAHME OTPUIATEABHON aBTOKOPPEASIIUM B OCTATOY-
HOU MOCAEAOBATEABHOCTU. AAS 3TOTO C KPUTHUUECKUMU 3HAYEHUSIMU
d, u d, cpaBHUBaeTcs He caM Ko3dduinueHT d, a BCIIoOMoraTeAbHas
BeAnYrHa 4 —d.

Takum obpa3om, OyaeM CUUTATh, YTO MOAEAb aAeKBAaTHA IIO0 3TOMY
KPHUTEPUIO, eCAU pacueTHoe 3HaueHue Kputepusd (10.49) «He cAmuIkoM
oTAm4aeTtcs» oT 2 (puc. 10.7).

IMpumep 10.6. AAS TPOTHO3UPOBAHMUS YHUCAEHHOCTHU IPOMBIIIAEHHO-IIPOU3-
BOACTBEHHOTO IIepCOHaAa ObIAa BEIOpaHa MOAEAD )7 ¢ =ay af

O1leHKa IIapaMeTpPOB MOAEAH OCYIIECTBASAACH [0 KBAPTAABHBIM AAHHBIM
3a nepuop ¢ 1 kBaprana 2008 r. mo 3 kBapTaa 2011 r.

3HaueHUe Kpurepus AapbrHa— YOTCOHA AAS PSIA@ OCTAaTKoB: d = 1,5. OTo
3HAueHHe yKa3blBaeT Ha TO, YTO: @) MOAECAb aA€KBAaTHA PEAABHOMY IPOLIECCYy
II0 3TOMY KPUTEPHIO; 0) MOAEABb HE aA€KBATHA PEaAbHOMY IIPOLIECCY 110 3TOMY
KPUTEPUIO; B) HET AOCTATOUHBIX OCHOBAHUMN AAS IPUHATHA pellleHus 00 apeK-
BATHOCTHU MOAEAU.

Peuwienue. 113 TabA. 10.17 GepeM 3HaUeHUS KPUTUUECKHUX I'PAHUL] KPUTEPUS
Aapbuna—YorcoHapaan=15u k' = 1. Tloaywaem d, = 1,08 1 d,=1,36.

Tak kak d > d, (1,5 > 1,36), To runoTe3a 06 OTCYTCTBHU aBTOKOPPEASIIUH
B OCTaTKax He OTBEPraeTcsd, T.e. MOJKHO CYUTATh C AOBEPUTEABHON BEPOSITHO-
cThio 0,95, 4TO MOAEAB aAeKBAaTHA PEaAbHOMY MPOIECCY IO AQHHOMY KpPHTe-
PHIO — BApUAHT OTBETA a).

BaskHenmmMyu xapaKTepUCTHUKaMM KauecTBa MOAEAHW, BBIOpaHHOU
AAST ITPOTHO3UPOBAHMUS, SIBASIFOTCSI IIOKAa3aTeAu ee TouHocTu. OHU omnu-



CBIBAIOT BEAMYUHBI CAYYAaWHBIX OIINOOK, IIOAYYEHHBIX IIPU MCIIOAB30-
BAHUU MOAeAH. TakuM 00pa3oM, 9YTOOBI CYAUTH O KQueCTBe BEIOPAaHHOM
MOAEAH, HeOOXOAMMO IIPOAHAAM3HUPOBATH CHUCTEMY ITOKa3aTeAel, Xa-
PaKTepU3yIOIINX KaK aAeKBATHOCTb MOAEAHU, TaK U €€ TOUHOCTD.

O TOYHOCTH MOXXHO CYAWUTH II0 BeAWYMHe OIINOKU (IIOTPEIIHOCTH)
nporHosa. Ommnbka IPorHO3a — BEAMYHHA, XapaKTepUu3yollasl pacxo-
SKAEHHE MeKAY (DaKTUUEeCKHUM U IIPOIrHO3HBIM 3HaUeHHEM ITOKAa3aTeAs.
AbBcoaroTHas omnbKa IPOrHO3a OIIPeAEAsieTCsI ITo (hopMyae

A=Y Vi (10.51)

TAe ¥, — IPOTHO3HOE 3HaYeHHUe IIOKa3aTeAs; ¥, — (haKTHIeCcKoe 3Haue-
HUe.

OTa XapaKTepUCTUKa UMeeT Ty >Ke Pa3MepHOCTb, YTO U IIPOTHO3U-
PYeMBIH [IOKa3aTeAb, ¥ 3aBUCUT OT MacITaba n3MepeHus YPOBHEH Bpe-
MEeHHOTO PSAQ.

Ha nmpakruke mIHMPOKO HUCIIOAB3YETCSI OTHOCUTEABHAs ounbKa IIpo-
THO3a, BRIPa’KeHHAs B IIPOIIEHTaX OTHOCUTEABHO (DAKTUYECKOI'O 3HaYe-
HUS [TOKA3aTeAs:

A~

5, =YL=Vt q00. (10.52)

Yi
Takske UCIOAB3YIOTCS CpeAHHE OHINOKH IO MOAYAIO (@OCOAIOTHBIE
U OTHOCUTEABHBIE):

n

Z|§’t_YZ| 1

A] = ——; |S|:—iu 100, (10.53)

n Ni1| Ve
TA€ N — YKUCAO YPOBHEM BPEMEHHOTO PSIAQ, AAST KOTOPHIX OIIPEAEASIAOCH
IIPOTHO3HOE 3HAUEeHUe.

N3 (10.51) u (10.52) BupAHO, 4TO eCAM aOCOAIOTHASI U OTHOCUTEABHAS
ounbka 6oasle 0, TO 3TO CBUAETEABCTBYET O «3aBBIIIEHHOMN» IPOTHO3-
HOU OIIeHKe, eCAu — MeHblle 0, To IPOTrHO3 OBIA 3aHUKeH. OU4eBUAHO,
YTO BCE YKa3aHHEBEIE XapPaKTEePHUCTHKU MOIYT OBITH BEIYMCAEHBI AUIIb
IIOCAE TOTO, KaK IIEPHOA YIPEKACHUS YK€ 3aKOHUMACS, U UMEIOTCS
dakTHYEeCKUe AQHHBIE O IIPOTHO3UPYEMOM IIOKa3aTeAe HAU IIPU pac-
CMOTPEHUM II0Ka3aTeAss Ha PEeTPOCIEeKTMBHOM ydacTKe. B mocaepnem
CAyYae uMeIoasicss MHpOopMalus AeAUTCST Ha ABE YaCTHU: 110 ITIepBOM —
OLIEHMBAIOTCS [TapaMeTPhl MOAEAHN, @ AQHHBIE BTOPOM YaCTH PAacCMaTpH-
BAIOTCS B KauecTBe (pakThueckmx. OMMOKM IIPOTHO30B, IIOAYYEHHBIE
PEeTPOCIEKTUBHO (Ha BTOPOM Y4acCTKe), XapaKTepU3yIOoT TOYHOCTh IIPHU-
MEHSIEMOU MOAEAH.



Ha mpakTuke nmpu IpOBEAEHUU CPABHUTEABHOMN OIIEHKU MOAEAel
MOYKeT MCIOAB30BATHCS TaKasl XapaKTEPUCTUKA KAaYeCTBa, KaK CPEAHSS
KBaApaTHudecKkas ommbka (s):

(10.54)

rAe Il — AAUHA BPEMEHHOTO PSIAQ; y; — PaKTUUeCKoe 3HaueHVe YPOBHS
pPsAa; 9[ — pacyeTHOe 3HaUeHUeE YPOBHS, [IOAYYEHHOE TI0 MOAEAH.

YacTo 3HaMeHaTeAeM IOAKOPEHHOTO BEIPa’KeHUsI CAY’KUT BEAMYHUHA
(n — k), rAe k — uncAo orfeHUBaeMbIX KO3 puiineHToB MoaeAn (10.48).
UeM MeHBIIIe 3HAUYEHUS BCEX PACCMOTPEHHBLIX XapPaKTEePUCTHK, TeM
BBIIIIE TOYHOCTH MOAEAH.

O TOYHOCTH MOAEAM HEAB3SI CYAUTH AWIIL IO 3HAYEHHUIO OAHOM
omuOKM TpoTHO3a. Hampumep, ecAu IPOTHO3HAsT OIleHKa MECSYHOTO
YPOBHSI IPOM3BOACTBA B MIOHE COBIIAAA C (PAKTHYECKUM 3HAYEHUEM,
TO 5TO HE SIBASIETCSI AOCTATOYHBIM AOKA3aTEABCTBOM BBICOKOM TOUYHOCTHU
Mopaeau. Hapo yuYuTHIBATh, 4TO €AMHUYHBIN XOPOIINUM IIPOTHO3 MOJKET
OBITH ITOAYYEH U 110 IINOXOU MOAEAH, ¥ HAOOOPOT.

O KauecTBe MIPUMEHSIEMBIX MOAEAEN MOJKHO CYAWUTH AHIIL II0 COBO-
KYIIHOCTH COIIOCTaBAEHUM IIPOTHO3HBIX 3HAYEHUM C (PAKTUUYECKUMU.

B 3arAtOUeHME OTMETHUM, UYTO HEe MOJKET OBITh YHMCTO (POPMAABHBIX
IIOAXOAOB K BEIOOPY METOAOB M MOAEAEH ITPOTHO3UPOBAHUS. YCIIEIITHOE
IIpUMEeHeHue CTaTUCTUUYECKUX METOAOB ITPOTHO3UPOBAHUS Ha IPAKTH-
Ke BO3MOKHO AMIIIL TPY COYETAHUY 3HAHUM B OOAACTH CaMUX METOAOB
¢ TAyOOKMM 3HaHUEM OOBbeKTa UCCAEAOBAHUS, C COAePIKaTeAbHBIM aHa-
AU30M U3y4aeMOTO SIBACHUS.

3apaua 10.1. PaccunTaHHOe 3HaUEHNE CPEAHETOAOBOIO 3arlaca AeTa-
AeM Ha cKraape KommaHuu coctaBuao 1050 ep. OTo 3HaUeHMe ompeae-
ASIAOCH Ha OCHOBE MMEBIINXCSI AQHHBIX O 3allacaxX AeTaAeHr 3TOro BHUAA
Ha CKA@Ae Ha caepyrolnye AQThE: Ha 1 saBaps — 1035 e, Ha 1 anpeas —
1053 ep., Ha 1 utonss — 1025 ea., Ha 1 cenTsa6psa — 1078 ea,., Ha 1 sHBaps
CAEAYIOIIero ropa — ?.

TpebyeTcst BOCCTAHOBUTE IIPOIYLIIeHHOE 3HaYeHHUeE.

Pewienue. CpepHETOAOBOM 3amac AeTaAel paCCUYUTHIBAACS Ha OCHO-
Be psiA@ AMHAMUKH, UMEOIEro He PaBHOOTCTOSIINE BO BpEMEHH YPOB-
HU. [ToaTOMY AAS pelIeHus 1leAecoo0pa3Ho IpUMeHUTh opMyay (10.3),
0003HAUYMB HEM3BECTHHIY YPOBEHD 34 X.



CpeaHEroAOBOM 3aI1ac AETaAEH OIIPEASASIACS CAEAVIOIIUM 06Pa3oM:

1035+1053)3 + (1053 +1025)3 + (1025 +1078)2 + (1078 + x)4
23+3+2+4) ’

1050=(

B pe3yabTaTe pellleHNs 3TOr0 YPaBHEHNS MOKHO HAUTH IIPOITyIIeH-
HOe 3HaUYeHUe:!

4x =1050 24-21016; x=1046ep.

Tarum 0Opa3oM, BOCCTaHOBAEHHOE 3HaueHue cocTaBuAO 1046 peTaneii.

3apada 10.2. B Taba. 10.18 npeacTaBreHa nHpOpPMAIng 0 AMHAMUKE
SKUAMIITHOTO poHAA B MOCKOBCKOM obAacTH !,

ITo pauaBIM TabA. 10.18 TpebyeTcs:

1) BoCcCTaHOBUTH HEAOCTAIOIIE YPOBHU BDEMEHHOTO PSIAQ;

2) BEIYUCAUTD IPOITYIIeHHBIE 3HAUYEHUS ITOKa3aTeAel AMHAMUKHY;

3) paccuuTaTh 3HAYEHUSI CPEAHErO TeMIIa POCTa M CPEAHEero TeMiia
IIPHUPOCTA JKUAUITHOTO POHAA MOCKOBCKOM OOAQCTH.

JKUAATTHBIT Lemnnou . . AbGcoaroTHOE
Topsa- . Uenuon  Llennowt
N (OHA Ha KO-  aOCOAIOTHBIN 3HaueHue
Topbl  KOBBIM TeMII TEMII IIPU-
HeIl 'OAQ, MIPUPOCT, o o 1 % npupo-

HOMEp ! M2 (v MAH M2 pocra, % pocra, % CTa, MAH M?
2005 1 — — —_ —_
2006 2 7.2 1,646
2007 3 105,65
2008 4 3,97
2009 5 197,4
2010 6 7,1

Pewenue. 1. B 2006 r. abcoaroTHOe 3HaueHUE 1 % IpUpoOCTa SKUAUNIIL-
HoTro (poHAA MOCKOBCKOM 06AACTH, paccunTaHHoe Kak 1/100 ot ypoBHS
IIPEABIAYIIETO TOAQ, COCTABUAO 1,646 MAH M,

Coraacho (10.21) ypoBensb, coorBeTcTByo1uii 2005 1., MO>KHO OIIpe-
AEAUTH KaK

y; =1,646 100 =164,6 (MAH M?).

Toraa Ha ocHoBe (10.5), UCTIOAB3YS 3HAUEHUE IIEITHOTO aOCOAIOTHOTO
npupocta past 2006 1., MOJKHO HaWTH 3HaueHue ypoBHs 20006 r.:

1 3apaum 10.2, 10.3 — no pauHBIM Poccrara.



y, =164,6 7,2=H71,8 (MAH M?).

[Mponymennoe 3HaueHUe yPoBHS AAS 2007 I. MOJKHO BOCCTAHOBUTH,
OIMMPAasiCh Ha M3BECTHOE 3HAUYEHME IIEIIHOTO TeMIIa POCTa B COOTBET-
crBuu ¢ (10.11):

y; =105,65 171,8 /100 = 181,5 (MAH M?).

Temeps ¢ mMOMOIIILIO TIpeACcTaBAeHHOTO B TabA. 10.18 3HaueHus 1emn-
HOrO TeMIla IIPUPOCTA PACCUMUTHEIBAETCS 3HAYEHUE YPOBHS, COOTBET-
crByroiero 2008 r.:

y, =181,5 (100 +3,97) /100 = 188,7 (MAH M?).

INponyiienHoe 3HaueHUe yYpoBHS AT 2010 T. AeTKO OIpepeAsieTcs
Ha OCHOBE M3BECTHOTO 3HAYEHUS EITHOTO aGCOAOTHOTO IIPUPOCTA AAST
2010 r.:

ve =197,4 7,1=204,5 (MrH M?).

2.TTocae BOCCTaHOBAEHUS HEAOCTAIOIINX YPOBHEH BDEMEHHOTI'O PSIAQ
MO>KHO PAcCYUTATh BCE IIPOIYIIEeHHbIE 3HAYEHUs ITOKazaTeArel AWHA-
MUKH ¢ momouibio popmya (10.5), (10.11), (10.17), (10.21). IToryueHHEBIE
pe3yABTAThl paCYeTOB IIPeACTaBAeHHI B TabA. 10.19.

3. CpeapHUI TeMII POCTa MOKHO OIIPEAEAUTH IT0 hopMyAae

T =g 2™ 1009 = 5/204'5 100% =104,44%.
Vi 164,6

Takum 06paszoM, B CpepAHEM €KeTOAHO KUAUIITHBIN POHA B MOCKOB-
cKoM obaactu cocTtaBasin 104,44 % OT yPOBHS IPEABIAYIIIETO TOAQ.

JKUAMIITHBIT Llenvom . . AGCoArOTHOE
IMopsa- . Lennont  LlenHou
I . (bOHA Ha KO- abOCOAIOTHBIM _ 3HAueHHe
OABl  KOBBIU TeMII TEMII IPH
HeIl I'oAQ, IPUPOCT, o o 1% npupo-
Honep ¢ MAH M? MAH M2 pocra, % - pocta, % CTa, MAH M?
2005 1 164,6 — — — —
2006 2 171,8 7.2 104,37 4,37 1,646
2007 3 181,5 9,7 105,65 5,65 1,718
2008 4 188,7 7.2 103,97 3,97 1,815
2009 5 197,4 8,7 104,61 4,61 1,887
2010 6 204,5 7.1 103,60 3,60 1,974



Cpeannitremanpupocta K =T 100=4,44 %, T. e. B CpEAHEM €5KETOA-
HO JKUAUIITHEBIN (POHA B MOCKOBCKOM OOAQCTH YBEAHMYHBAACS Ha 4,44 %.

3apada 10.3. Ha ocuoBe paHHBIX TabA. 10.20 TpebyeTcs paccuuTaTh
CPeAHUM TeMII pOCTa JKUAUIITHOTO (poHAA B Poccuu, cpaBHUTD ITOAyYEH-
HOe 3HauYeHHe C aHAAOTMYHBIM 3HauYeHHeM ITOKa3aTeAs AAT MOCKOB-
CKOY 00AAQCTH, BEIYMCACHHEBIM B IIPEABIAYIIEN 3apade.

Tops! 2005 2006 2007 2008 2009 2010
LlenHott TeMn pocTa, % — 101,60 101,90 101,83 101,94 101,65
Pewenue. Coraacto (10.13) cpepHuUtt TeMI pocTa MOJKHO paCCUYUuTaTh
1o opMyAe CpepHeN reoMeTpHUeCKOM 13 [IeITHBIX TEMIIOB POCTa:!

T =3/1,016 1,019-1,0183-1,0194-1,0165 = 1,0178, uru 101,78 %.

TakuM oOpa3oM, B aHAAU3HUPYeMBIN IIepHOA B CPEAHEM e3Kerop-
HOe yBeAndYeHUe >KUAUIIHOTO PoHAA B Poccum cocTtaBasianO MeHee 2%
(1,78%), uTO HU>KEe COOTBETCTBYIOIIEIO 3HAUEHUS AAS SKUAUITHOTO
doHAa MOCKOBCKOM 0OAACTH, paBHOTO 4,44 %. [Tpu mpoBeAeHUU CpaB-
HUTEABHOI'O aHAAM3a CAEAYeT YUUTBHIBATh AMAMpPYIOINe mo3uruu Mo-
CKOBCKOM 00AACTH B chpepe SKUAUIITHOTO CTPOUTEABCTBA IO CPAaBHEHUIO
c ApyruMu peruoHamu Poccumn.

Ilpumeuanue. I'lpu ucnoab3oBaHuu Excel MOKHO YIPOCTUTb PACUETHI, [IPHU-
MEHUB AN BEIYUCACHUS CPeAHero TeMIia pocta dyHkiuioo CPIEOM (kaTeropust
«CTaTI/ICTI/I‘-IeCKI/Ie»). HpI/I 3TOM B KaueCTBe apryMeHTOB CACAYET YKAa3aTh Iell-

HBbIe TeMIIBI pocTa. Hampumep, eCAl LelTHbIEe TeMITBL POCTa HaXOAATCS B TUeHKaxX
AS5:A9, To cTpoka hopmya OyAE€T UMETh BUA,

=CPTEOM(A5:A9)

3apava 10.4. B Ttaba. 10.21 mpeacTaBAeHBI KBapTaAbHBIE AQHHBIE
O IpUOBLIAM KOMIIAHUU 3@ YeThIpe ropa. AAst CTAaKUBaHUS KOAeOaHUM
TpebyeTcs:

a) IPUMEHUTH [IPOIEAYPY CKOAB3SIINX CPEAHUX, IIPUHSIB AAUHY WH-
TepBaAa CTAQKUBAHUA g = 4;

0) cpaBHUTE rpadHUyeCKy AMHAMHUKY HUCXOAHOTO BPEMEHHOIro psipa
U CTA@KEHHOTO.

Peuienue. AAsi BEIYUCACHUST 3HAUEHUMN YETBIPEXUYACHHOU CKOAB3S-
el cpepHed Bocmoab3yeMcs popmyao (10.29), Toraa

~ 0,5-195,4 +165,2+155,0+224,7+0,5-223,3
V3= 2 =188,6;
~ 0,5-165,2+155,0 +224,7+223,3+0,5-183,6
V4= =194,4 u T A.

4 4



[MTpuOHIAB, CKOAB3sIIIIas

Ne ropa Ksapraa t TBIC. AOAA. CpepHsist
() (g=4)
1 2 3 4 5
1 I 1 1954 —
II 2 165,2 —
111 3 155,0 188,6
v 4 224,7 194,4
2 I 5 223,3 198,2
II 6 183,6 202,3
111 7 167,5 206,4
v 8 2448 209,3
3 I 9 2359 212,8
II 10 194,2 2172
111 11 184,7 222,5
v 12 263,0 2273
4 I 13 260,5 231,4
II 14 208,1 236,3
111 15 203,4 —
v 16 283,0 —

B rp. 5 Taba. 10.21 npepcTaBA€HBI Pe3yABTATHl PACYETOB UEeTHIPEX-
YAEHHOU CKOAB3dIIeN cpepHel, Ha puc. 10.8 nmpeacraBaeHa rpacduye-
CKasi UAAIOCTPAIUS PE3YABTATOB CIAAKUBAHMUS.

B uMCXOAHBIX AQHHBIX BUAHBI 3HAUYUTEABHBIE CE30HHBIE KOAeOaHUS
IpUOBIAY KOMIIAHVUY B COYETAaHUM C MOHOTOHHO BO3PaCTAIOIIUM TPEH-
AoM. Ce30HHBIE «CIIAaABI» XapaKTePHBI AAS BTOPOT'O M TPEThero KBapTa-
AOB. E>XeropHbIe «BCIIAECKU» IIPUCYTCTBYIOT B 3HAYEHUSX ITOKA3ATEAS
AAST YETBEPTOr0 KBApTaAd, K HUM AOCTATOYHO OAW3KM YPOBHH, COOT-
BETCTBYIOIIVE IIePBOMY KBapTaAy. [I[ppMeHeHne CKOAB3SIIEH CpepHeln
IIPUBEAO K CTAQKUBAHHIO CAYYaHHEBIX M CEe30HHBIX KOAeOaHUH, IT03BO-
AHMAO HATASIAHO ITOKa3aTh XapakTep TpeHAa (cM. puc. 10.8). Ans mocae-
AYIOIIEro IMOCTPOEHUST TPEHAOBON MOAEAY MOJKHO HCIIOAB30BaTh KpU-
BBI€ POCTQ, HAIIPUMED AMHENHYIO MOAEAD.
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Puc. 10.8. CrnaxvisaHne BpeMeHHOro paaa npubbiny KOMNaHui G NoMOLLbHO
CKOnb3silLern cpegHer npu g = 4:
CbaKTVI‘-IeCKVIe YPOBHW; CKOnb3ALLan cpegHan Npn g = 4

3apava 10.5. B Taba. 10.22 mpeaCTaBAEHBI eKeMeCsSYHbIe AaHHBIE
00 00beMax IPOAAK IMPOAYKIUU pupMbl. Tpebyercss HalTu Koaddu-
IIUEHTHl AMHEWHON TPEHAOBOM MOAEAU }Aft =q, a# C momMoubio II0-
AYYEHHOU MOAEAV OIIPEAEAUTH IIPOTHO3 IIPOAASK MPOAYKLIHMU (DUPMBI
B caeaytoleM (16-m) mecsrie.

Peuwienue. Apst OBLICTPOTO TOCTPOEHUSI TPEHAOBBIX MOAEAEH Ilene-
COOOpa3HO UCIOAB30BaTh UMEIOIINECsS BO3MOXKHOCTH Excel. AAs 3TOTO
CHayaAa Ha OCHOBE SMIIMPUYECKOTO BPEMEHHOTO PsIAQ HY>KHO IIOCTPO-
WUTb AMArpaMMy, BLIOpaB, HAIIPUMeEDP, CPEAN BO3MOIKHBIX THUII AUArpaM-
MBI «Ipagux» (puc. 10.9). IleakHyB Ha AarpaMMe Ha OAHOM U3 MapKe-

TMopsiAKOBBIT O6beM TTopsiAKOBBIT O6BeM TTopsiAKOBBIT O6bem
HOMEp MecsIia INPOAA’K  HOMEp MecsIia  IPOAAK  HOMEp Mecsiia  IIPOAAXK

1 31,6 6 559 11 78,5
2 371 7 58,2 12 83,9
3 39,7 8 64,3 13 94,2
4 44,2 9 67,2 14 99,0
5 52,2 10 71,1 15 110,0



Puc. 10.9. [Jo6aBuTb NMHUIO TPeHOa

POB A@HHBIX TPABOM KHOTIKOW MBIIITH, MOJKHO BBIAEAUTEH CaM BPEMEHHOM
psiA. Ilpu 3ToM pacKpBIBAeTCsl KOHTEKCTHOE MEHIO, B KOTOPOM CAEAYyeT
BBIOpATh KOMaHAY «A06aBumb AUHUIO MPEeHgay.

Puc. 10.10. dnanorosoe okHo «PopmaT NMHUK TpeHpay



Ha skpaHe mOSIBUTCS AMAAOTOBOE OKHO «Dopmam AUHUU mMpeHga»
(puc. 10.10). B aToM OKHe MOAB30BaTEAb MOXKET BEIOpAThH TPeOyeMbIN
THII MOAGAH U 38AATh COOTBETCTBYIoIHe napameTpsl. Ha puc. 10.10 mo-
Ka3aH BHIOOP AMHENHOM MOAEAU.

Tak>xe Ha AmarpamMMe B KauecCTBe AOIOAHUTEABHOMN HHOpMaIuu
MO>KHO IIPEACTaBUTH YPaBHEHNE MOAEAU M XapaKTePUCTUKY AOCTOBEP-
HOCTH aNIpPOKCUMANUH (KO3(PPUIUEHT AeTepMHUHAIUH, R?), ycTaHOBUB
COOTBETCTBYIOINE (hAaKKY, KaK IToKa3aHo Ha puc. 10.10.

Ha pwmc. 10.11 mnpeapcTaBAeHO YpaBHEHHE AWHEHMHOM MOAe-
AY, TIOAyYEHHOE C IIOMOIIBIO OMMCAHHOM CXeMBl. OTO ypaBHEHUE
(}Aft =23,820 5,248t} B ucxopHou cucreMme KoopauHar (t =1, 2, 3, ...),
IIO3TOMY AASI pacyeTa IIPOTHO3a B MOAEAL CAEAYET ITOACTAaBUTH 3HAYe-
HUe BpeMeHHOTO napamMerpa t = 16.

TTporHo3 paBeH: y ¢ = 23,820 5,248 16; y;5 = 107,8 (THIC. ep,).

CaepyeT OTMETHUTBH, UYTO IIPU UCIIOAB30BAHUM IIepeHOoca Hayara Ko-
OPAMHAT B CEPEAMHY PsiA@ U OIeHUBAHUM KO3(MMUIMEHTOB MOAEAU
¢ nomoibio dopmya (10.40) 6GyaeT MOAyUeHO ypaBHEHUE AMHENHOTO
TpeHAa: y; = 65,800 5,248t+B 3TOM cAydyae AAS pacyeTa IIPOTHO3HOTO
3HAYEHUSI CAEAYeT IIOACTABUTD B MOAEAD { = 8.

[Tpu BeruucAeHUU KO3 PUITUEHTOB AMHEMHON MOAEAU TaK>Ke MOJK-
HO OLINO BOCIOAB30BaThcst pyHKuMent AMHEWMH (kateropusi «CraTu-
CTUYECKUE»).

AAsT 3TOTO CHaYana TpeOyeTCs: BEIAEAUTH ABE STUEUKHM B CTPOKE AAS
3HQUEeHUN OlleHUBaeMHBIX KO3(pduiineHToB MopeAu (Ha puc. 10.12 ato
ssueriku A19 u B19).

120 + y = 5,248x + 23,820

R2 =0,981 /

—_

(=]

(=]
1

60 ~

40 ;/0/

20 +

O6BeM IPOAAIK, THIC. €A

1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16
Mecsiist

Puvc. 10.11. daKTuyieck1e ypoBHY BPEMEHHOIO PARa U PaCHETHBLIE 3HAYEHNS,
Nofy4eHHbIE MO NUHENHOM MoAenn



1t Yr

2 1 316

3 2 371 - = 137,11 1

4 3 B7 M3BecTHbIE _3HAvYeHWa_Yy B2:B16 _: = {31,57:37,1:39,69:

a 4 44 2 WMzEECTHBIE _3Ha4eHrA_x AZ:ALE Ta = {L23456e7:8:91

6 5 522 KoHeT “a=

7 & 553 CTaTHCTHKE =

g 7 56,2 =

9 5] 64,3 = {5,2475;23,82}

10 9 672 BO38PAlLEET NSPAMETPE IMHEAHOMD NPHEKKEHHA MO METOAY HEHMEHBLUMX KBAAPATOB,

1" 10 1.1

12 il 785

13 12 839 "
MBBECTHI:IE_SHE‘IEHMR_X HeobazaTensHoe MHOXECTBO 3Ha4EeHHHA %, ANA KOTOPbIX, BO3MOM¥HO,

14 13 94'2 YHE M3BECTHO COOTHOWEHKE ¥ = mx + b.

15 14 93,0

16 15 1100

17

18 A,

3Hau4eHHe: 5, 2475 oK OTHeHa

19 5248 23820

Puvic. 10.12. Mpumererve dyHkummn JIVIHEVIH ans ougHnsaHns KoadduumeH-
TOB JINHENHOW TPEHO0BOW MOAenNu

[Tocae aToro caepyeT BrIOpaTh ynkuuto AMHEFH, a 3aTeM yKa3aThb
B IIEPBOU CTPOKE AMAIA30H S4YeeK, COAEPKAIIUX 3HAUeHUSA YPOBHEU
BpeMeHHOTO psipa (Ha puc 10.12 — amnanazon B2 : B16), Bo BTOpOI cTpO-
Ke — AMAIla30H SYeeK, COAePIKAIUX 3HaUeHUsI BpeMeHHOr0 ItTapaMeTpa
t=1,2,3,...15 (ma puc 10.12 — puanazon A2: A16).

OpHOBpeMeHHOe Ha’kaTHe TpexX KAABUII Ha KaaBuarype Ctrl, Shift,
Enter NO3BOAUT IIOAYYUTb UCKOMBIE KO3I(PMUIITUEHTEL MOAEAU. B Adelike
B19, kak nokazaHo Ha puc. 10.12, moayyeHo 3HaueHHe KO3 DUIMEH-
Ta dy, B suetike A19 nmpeacTaBAeHO 3HaUeHMe Ko duiineHTa a,;. B coot-
BETCTBUU C [TIOAYYEHHOMN MOAEABIO CPDEAHEMECSTYHBIN ITIPUPOCT 0OHEMOB
IIPOAAK COCTABASIET IPUMEPHO 5,248 THIC. eA.

AAST aHaAM3a KavuecTBa IIOCTPOEHHOW MOAEAM 11eAeCOO0pas3HOo Hau-
THU OLIEHKU XapaKTePUCTHUK TOYHOCTH, PACCMOTPEHHEIX B moApa3sa,. 10.6,
a Tak’kKe IIPOBEPUTH OTCYTCTBHUE aBTOKOPPEASIIMU B OCTAaTKax C IIOMO-
LIBIO KpUTepHusa AapOuHa — YOTCOHa.

1. MNpencrasneHve ypoBHE BPEMEHHOIO PAAa B BULE Y, = U, + S; + &, Me U, —
TPEHL; S; — CE30HHAasi KOMMOHEHTa; €, — Cly4anHas KOMMNOHEHTa, COOTBET-
CTBYET:

a) MynbTUMANKaTUBHOM MOLENY;
6) apouTVUBHOM MOOenw;
B) MOOEenn CMeLLIaHHoro Tuna.



2. Mpu crnaXuBaHni BPEMEHHOTO PAAAa C NMOMOLLIO 7-4NEHHOMN CKOMb3ALLEN
CcpegHen TeparTes:
a) nepBble 1 nocnegHue 3 ypoBHS;
6) nepBble 1 nocnegHUe 7 ypoBHew;
B) TONbKO NepBble 3 YPOBHS;
r) TONbKO nepBeble 7 YPOBHEW.

3. [ins onvcaHna NpoLEecCoB «C HaCbILLEHUEM) WCMONb3YTCA CrepyoLve
BVAb! KPMBbLIX POCTA:
a) nonuHoM nNepBoro nopsiaka (MMHenHas Mmopens);
6) nonnHoM BTOpPOro nopsiaka (napadonuyeckasn Moaess);
B) NoKasaTenbHas Unv 3KCNoHeHUManbHaa KprBasi;
r) MoaMhnuMpoBaHHasA 3KCMOHEHTa.

4. TeHOEHUMS 3MEHEHUS YNCTIEHHOCTY MPOMbILLNEHHO- MPOV3BOACTBEHHOMO
nepcoHana npegnpusaTysa 3a 10 neT onncbiBaeTCs NMOKa3aTemMsHON (YHKL-
en: y, =431 1,092t
13 aToin Mmogenv cnefyeT, YTo CPEAHErOfOBOV TEMIM POCTA YWCIEHHOCTM CO-
cTaBu:

a) 109,2 %;
6) 431 %;
B) 92 %;

r) 9,2 %.

5. Kputepuin [JapbuHa—YoTcoHa cnyxuT gnst:
a) NPoOBEPKM HANNYMSA TEHAEHLMW;
6) NpoBepKK rMNOTE3bl 0 HOPMarneHOM XapaKTepe pacrnpeneneHnsa paga
OCTaTKOB;
B) o6Hapy>XeH\si aBTOKOPPENsALMM B OCTaTKaxX.

6. BpemeHHon pag MoXeT GbiTb CriaXeH ¢ MoMoLLblo 3-, B-, 7- nunu 9-ynex-
HoW cKonb3siLLern cpeaHein. bonee rmagkmin pag, MeHee NoABEPXXEHHbIN CIly-
YalHbIM KonebaHwsam, ByaeT nonyyeH:

a) Npu crnaxmBaHWn No 3-41EHHOM CKOSb3ALLEN CPpeaHen;
6) Npy crnaxmBaHuy No 5-4YnNeHHOM CKONb3ALLEN CPeaHew;
B) MpV CraXmBaHum no 7-4neHHon CKoNb3ALLEN CpeaHen;
) Npv CraaXmnBaHuM rno S-4neHHoM CKoNb3ALLEN CPEaHEeN.

7. Ha ocHose ropoBbix AaHHbIX 06 N3MEHEHUM YPOXarHOCTV KapTodens B perv-

OHe BbInu oLEeHeHb! KOaULVEHTbI IMHEIHOMo TpeHaa: Y, =172,2 4,418t.
B cooTtBetcTBMM C 3TOM MOZENbI0 CPERHErod0BOM NMPUPOCT YPOXarNHOCTH
COCTaBnsET:

a) 4,418 (u/ra);

6) 172,2 (u/ra);

B) (172,2+4,418) (u/ra);

r] 4,418 %.

8. Temn pocTa BbIHMCNSETCS Kak:
a) OTHOLLIEHVE YPOBHEW PSAAa;
6) pa3HOCTb YPOBHEW PAAa;



B) Npou3BefeHVe ypoBHEN paaa;
r) pa3HocTb Temna npupocta n 100 %.

9. B Tabnuuax npvBeaeHsl NpyMepsbl PAOOB AVHAMUKN.
Pan anHamuku Ne 1. O6bem npogax peknamMHoro BpemeHy paamocTaH-
umen 3a 6 Hen:

Texywmin Homep Hegenu
[NokasaTens
1 2 3 4 5 6

[popnaHHoe peknam- 125 922 125 238 264 82
Hoe Bpemsi, MUH

Paa auHamukn Ne 2. CpepgHemecsyHas 3apaboTHas nnata paboumx
npeanpuaTus (py6.):

Mecauy,
[NokazaTens
fAHBapb (heBpanb  MapT anpenb man VIOHb

CpepHss 3apabotHas 9570 10900 11950 11200 13100 16000
nnata pabo4nx, pyb.

Psapa aunamukm Ne 3. LleHbl akumii NPOMBILLNEHHOM KOMMaHUM HA MOMEHT
OTKpbITUA TOproB (gonn.):

[aTta
MNokasaTenb
21.11.11 221111 23.11.11 241111 251111 28.11.11

LleHbl akumin, gonn. 280 291 287 289 294 286

K nHTepBanbHbIM psifaM AYHaMUKY crielyeT OTHECTU:
a) psg puHamuky Ne 1;
6) psg prHamuky Ne 2;
B) pag amHamumkm Ne 3;
) NPUMEP UHTEPBANbLHOro PAAa AMHAMUKIN OTCYTCTBYET.

10. Ona onucaHnsa nepuoamyecknx KonedaHum, MetoLmx 3-MecsayHbIi nepu-
0f, MCMOMNb3YEeTCs:
a) ce3oHHasi KOMMOHEHTa;
6) cnyyaiiHasi KOMMOHEHTa;
B) TpeHaoBasi KOMMOHEHTa;
r) LMKNMYecKas KOMMoHeHTa.

11. Ecnn 3Ha4enna uenHblx abcontoTHBIX NMPUPOCTOB MPUMEPHO OAWHAKOBLI,
TO ANA BbIYMCEHMA NPOrHO3HOMO 3HAYEHNA NOKa3aTens B CreaytoLLen To4-
Ke KOPPeKTHO 1CMoMb30BaTh:
a) cpepHuin abConOTHBIV NMPUPOCT;
6) cpegHUiA TEMN pocTa;
B) cpedHvn Temn nprpocTa.



12.

Ve

13.

14.

Ve

15.

16.

17.

18.

[aHHble 06 M3MEHeHUM ypoXamHOCTW 03vMMon nweruusl (y;) 3a 10 net
npencTasneHbl B Tabnuue (u/ra):

1 2 3 4 ] 6 7 8 9 10
16,3 212 181 87 163 173 209 154 197 217

MpoBeaunTe CrnaxvsaHe BPEMEHHOro PAaa, UCTIoNb3ys 3-NETHIOK CKOJb-
37LLYI0 CpenHioto. B oTBETE yKaxuTe pacyeTHble 3Ha4eHWst BTOPOro U [eBs-
TOro ypoBHeN psiga. TOYHOCTb OTBETA — OAMH 3HAK nocne 3ansaton. OTeer:
18,5;18,9.

[No paHHbIM 3agaHus 12 npoBeauTe CrnaxusBaHue Mo S-yneHHon B3Be-
LLIEHHOW CKOMNb3sLLEn cpeaHen, ncnonsaysa Tabn. 10.12. B oteete ykaxute
pacyeTHOE 3Ha4YeHVe TPETLEr0 YPOBHS psaa. TOYHOCTb OTBET@— @E/H 3HAK
nocne 3anaton. Oreer: 16,2.

B Tabnuue npefcTtaBneHbl daHHble 06 06bemMe NMPOM3BORCTBA NPOAYKLMUM
(MnH py6.) B Te4eHne B kBapTanos:
1 2 3 4 5 6
11,18 12,23 13,28 14,31 15,36 16,40

PaccuuTanTe cpegHuia abconioTHLIA TiPMDOCT. T@WHRCTL O0TBETa — TPU 3Ha-
ka nocne sanaton. Omeer: 1,044 (mnH py6.).

Mo paHHbIM 3apaHns 14 paccyuTanTe NPOrHo3 NPoM3BOACTBa B 8 KBapTa-
ne ¢ NoMoLLb0 cpeaHero abcontoTHOro NpupocTa. TOYHOCTE 0TBETa — TPU
3Haka nocne 3anaton. Omeer: 18,488 (mnH py6.).

ExeKBapTaanaﬂ ANHaMUKa NPOLEeHTHOV CTaBKu 6aHka B Te4eHne 5 KBap-
Tanos npeacTaBlieHa B Tabnuue:

t 1 2 3 4 ]
Y; (90) 7.3 8,0 8.8 9,7 10,7

Bbluncnute gns nprvBegeHHbIX OaHHbIX CPegHU TEMM PoCcTa U CPepHuN
Temn npupocTa. ToYHOCTb OTBETa — [ABa 3Haka nocne 3anaton. OrTser:
110,03 %; 10,03 %.

C nomoLublo cpefgHero Temna pocTa paccyuTanTe MPOrHO3 MPOLEHTHOM
cTaBky 6aHka B 6 1 7 kBapTanax (no gaHHeiM 3apaHus 16). TouHocTs oT-
BEeTa — 0AMH 3HaK nocne 3anaton. OTeeTr: 11,8 %; 13,0 %.

OuHammka npubbinn NPOVM3BOACTBEHHOrO 06bEOVHEHWA NpeacTaBneHa
B Tabnuue:



t 1 2 3 4 5 6 7
y; (MnH py6.) 70 76 83 88 94 101 106

Paccuutainte koathhrLMEHTLI NMMHEMHOMO TPeHaa y; =8y a4 B oteete
yKaxmTe 3HaveHne koadppurumeHta a,. TO4HOCTb OTBETA — YEeTbIpe 3HaKa
nocne 3anaton. OTeer: 6,0357.

19. No paHHbIM 3apaHnsa 18 Ha OCHOBE NMHENHOW MOLENW ONPefenuTe NPorHo3
NprBbIIM NPOM3BOACTBEHHOO 06bEANHEHUS B TOUKE t = 8 (Bpems ynpexae-
H¥A nporHo3a i = 1). TouHoCTb OTBETa — 0AMH 3Hak nocne 3anaton. OTeer:
112,4 (mnH py6.).

20. ExxexBapTanbHas gMHaMrka 06beMOB peanv30BaHHON NPoayKLmMM 06beau-
HeHWsi NpefcTaBneHa B Tabnuue:

t 1 2 3 4 5 6 7 8 9
y; (MnH py6.) 95 100 108 113 124 135 149 160 168

OueHnTe KoaththMUMEHTLI NapaboMHeckoro TPeHaa yq= dg + ait + aot®.
B oTBeTe ykaxuTte 3HaveHne koadmumeHTa as. TOYHOCTL OTBETa — YEThI-
pe 3Haka nocne 3anatov. Oreer: 0,4378.

2. Ha ocHose napabonuyeckon Mogenu, nony4eHHon B 3agaHunm 20, onpege-
NTE NMPOrHO3 peann3oBaHHO NPoRYKUMM GBbeauHeHns B Todke t = 10
(Bpems ynpexpeHns niporHoaa i = 1). To4HOCTb OTBETa — OAMH 3HaK Mocne
3anaton. Oteer: 185,6 (MnH py6.).

22. [Ins onucaHna QMHaMWKM YUCIIEHHOCTW MPOMbILLNIEHHO- MPOVN3BOACTBEH-
HOrO NepcoHana NpeanpuaATUA Bubpara Moaens Buaa y; = 8g + a4t OnuHa
BpemMeHHOro paga n=20. 3HaveHue kputepus JapbuHa—YotcoHa and paaa
ocTaTtkoB d = 2,7. 3Ha4eHne d yKkasbIBaeT Ha TO, YTO: @) MOLEenNb HeapekBar-
Ha peanbHOMY MPOLECcCy Mo AaHHOMY KpuTepuio; 6) Mopens ageksaTHa pe-
anbHOMY MPOLECCy No 4aHHOMY KPUTEPWIKD; B) HET [OCTATO4HbLIX OCHOBaHWN
Ons NpUHATUS pelleHna 06 agekBaTHOCTVM Mogdenu. YpPoBeHb 3Ha4YMMOCTH
0,05. OTBerT: (B).

23. AHanna aMHamMukn Ymicna cobcteeHHbIX aBTomobunen Ha 1 000 4ven. Ha-
cenenHva pervoHa nokasan: B 2005 r. 3HaveHne nokasaTtens CoCTaBumo
123 epn.; B 2006 r. 3Ha4eHue LenHoro Temna pocta coctasuno 109,35 %;
B 2007 r. 3Ha4eHune uenHoro Temna npupocta 11,9 %; 8 2008 r. 3HaveHve
uenHoro abcontoTHoro npupocta 19,6 en. BoccTtaHoBuTe 3HaYeHNA ypoB-
Hen nccnegyemoro BpemeHHoro paga B 2006 —2008 rr.

24. PaccuntaHHoe 3Ha4YeHue CpefHerofoBOro 3armaca roTOBOW MpoayKLmu
npeanpusatus coctasuno 960 en. 310 3Ha4YeHVe ONpenensnock Ha OCHO-
BE VMEBLUMXCS [aHHbIX O 3anacax roToBOM MPO@yKUMWU Ha cknage npep-
npuATUS Ha cnedytowme fathl (ea.): Ha 1 aHBapa — 925, Ha 1 mapta — ?,



295.

Ha 1 uoHs — 945, Ha 1 ceHTabpa — 960, Ha 1 AHBaps cnemyoLlero roga —
975. BocctaHoBuTe nponyLleHHoe 3HadeHve. Oreer: 980 ep.

B Tabnuue npencraBneHsb! LenHble TeMnbl pocTa (%) MHBECTMLMIA B OCHOB-
HOW KanuTan NpepnpuaTka (B conocTaBmMbIx LieHax). Ha ocHoBe umeroLmx-
CA AaHHbIX paccyMTanTe CpeaHuin rofoBom TEMMN POCTa U CPEeaHN rofoBoW
TEMM NPUPOCTa MHBECTMLMIA B OCHOBHOW KanuTan npegnpusaTua B Ucche-
AyemMbliv nepuop.

MopapkoBkI HoMep roga
MNokazatens
1 2 3 4 5

LlenHon Temn pocTa, % — 102,55 102,70 102,30 101,90

26.

Oreet: 102,36 %; 2,36 %.

[vHamuka nmnopTa o60pyAoBaHMA B KOMMaHWUW NpeacTaBneHa B Tabnuue:

MopsAaKoBbLIN HOMep roga

MNokaszarens
1 2 3 4 5
VimnopT o6opynosaHns, 581 595 610 622 635
TbIC. QOS.

27.

28.

PaccuutanTte uenHble, 6asvcHbIE U CpegHE:
a) abcorntoTHbIE NPUPOCTI;
6) TeMnbl pocTa;
B) TEMMbI NpYPOCTa.
BasyicHbIN ypoBeHb — NEPBbI YPOBEHL BPEMEHHOO psa.

AHranus grHaMmukmn pobbelun eCTECTBEHHOr0 ra3a B Poccuu 3a naTk net no-
Ka3an, YT0 CpefHWii rofoBoM aGCOoMIOTHbIN MPMPOCT Gbin paseH 15 mnpa M3,
BO BTOPOW UccnegyemMsivi rog abcontoTHoe 3HaqeHre 1 % npupocTa cocta-
suno 5,81 mnpa m®. OnpegenvTe cpegHUi rogoBoi TEMM POCTa W CPEAHWIA
rofosov Temn npupocTa Aobbl4M eCcTecTBeHHOro rasa B Poccum B ncene-
[yemom nepuope.

Oreert: 102,49 %; 2,49 %.

AHann3 pguHamukm akcnopta npogykuum komnanum B 2007 —2010 rr.
nokasan, 4to B 2008 r. akcnopt npopykumn ysenudunca Ha 20 %, unn
Ha 100 Tbic. pOfN. MO CPaBHEHWIO C MpedbigyLUMM FofoM, Mpu 3TOM
B 2009—2010 rr. akcnopT npopykumy Bo3pactan Ha 5% exerogHo.
Onpepenure:

a) 3Ha4eHus akcnopTa npoaykummn komnanum B 2007 —2010 rr;

6) uenHom abConOTHBIM MPUPOCT 3KCMOPTa MPOYKUMW  KOMMAaHWM

B2010r,;

B) 6a3ncHbLIN TeMN pocTa 3kcnopTa npopykumm komnanum B 2010 .,

npuHAB 3a 6a3ncHbIn — yposeHb 2007 T.



29. B Tabnuue npeactasneHa AMHaMUKa YMcna COGCTBEHHbIX NErkoBbIX aBTo-
mobunen Ha 1 000 yen. HaceneHusi ropoaa:

MopsakoBbIi
HOMep roaa

6

Yrcno cobCTBEHHBIX

NErkoBbIX aBTOMOBUNEN
Ha 1 000 4en. HaceneHus,

3Ha4eHune 3a rog, em.

131
1349
137.7
142,8
146,7

152,8

[NopsnKkoBebIn
Homep ropa

10

11

Yrcno cobCTBEHHBIX
NEerkoBbIX aBTOMOBUNEN
Ha 1 000 4yen. HaceneHus,
3HaYeHune 3a rog, eq.

1564
1646
176.7
190,5

2091

OueHute KoahhUUMEHTLI NApaBoNMYEcKOro TPeHOa y, =&8g af+ aot2.
B oTBeTe ykaxuTe 3Ha4eHve KoadmumedTa ds. T04HOCTb 0TBEeTa — TpU
3HaKa nocne 3andaTomn.
Otser: 0,742.

30. Ha ocHose napabonuyeckon Mogenu, nony4eHHov B 3agaHunm 29, onpege-
NNTE NPOrHO3 Y1cna COBGTBEHHBIX JierkoBbix asToMobuner Ha 1 000 yeno-
BEK HaceneHus ropoga ans cnegyoLlero roga (BpemMs ynpexxaeHns nporHo-
3ai=1)

31. B Tabnuue npepcTaBneHbl kBapTasnbHbie gaHHble 06 06beMax npoaax npo-
AyKummn mpmbl:

[NopsnKkoBbIn
HOmEp
KBaprana

[NopsnKkoBbIn O6bem
Homep npoaax,
KBapTana ThiC. €.

1 846

2 878

3 891

4 905

5 926

Tpebyetcs:

6

7

10

O6bem

npoaax,
ThIC. eq,

932

953

996

1005

1032

[NopspKkoBbIn O6bem
HomeEp npoaax,
KkBapTana TbIC. €A,
11 1058

12 1063

13 1095

14 1125

15 1155

a) HavTy Ko3thhuumeHTbI OBYX TPEHHOOBLIX MOAenem: MMHeNHon [f/t =ap+
+a4t) u napabonuyeckon (y; = ag + a1t + at>);



6) NPOBECTV CPaBHUTENbHLIA aHANM3 XapakTepUCTUK TOYHOCTW Mony-
YEHHbIX MOLENEN, ONMPasiCb Ha 3Ha4YeHUs cpeHUX aBCcontTHBIX U OT-
HocuTenbHbIX oMok no mogynto (cMm. chopmyny (10.53));

B) ¢ nomowubto kputepua [dap6uHa—YoTcoHa (cm. chopmyny (10.49))
npoBepuTb rMnoTe3y 06 OTCYTCTBUM aBTOKOPPENSAUMU MepBoro no-
psAgKa B ocTaTkax;

r)] paccuutaTtb NporHo3 obbema npogdax B cnepyroLem (16-m) keapTane
Ha ocHOBe BbIGpaHHOM MOAENH.



MATEMATUKO-CTATUCTUHECKWE TABJINLIbI

MeTogunyeckume ykazaHus K MCNonb30BaHWio Tabnuy,

Ta6bnuua N.1

B taba. I'l.1 mpoTabyAnpoBaHa pyHKIMSA (MHTEerpaA BepoATHOCTeN) Aanaaca:

t x?2

t
2 X
D)= | f(x)dx —|e=2dx,
oo gz
rae f(t) — IAOTHOCTH HOPMHPOBAHHOM (CTAHAAPTHOM) HOPMAaABHO pacIpeAe-
AEHHOU cAaydariHoM BeanuuHsl T € N(0,1).
f@) Oyuxius O(t) 06AaAACT CACAYIOIIMMEU CBOM-

CTBaAMU:
/ N(0.1) 1) ®(t) — neuernasg pysrnusa: O(—t) =-D(t);
20 2) ®(t) — MOHOTOHHO BO3pacTarollas PyHK-
R 7~ 1ust pu t — +00 O(f) - 1; O(+0) = 1.
BepoATHOCTE MONIAAAHUS CAYYaTHOM BEAUYH-
HBI T B UHTEPBAA OT {; AO {y BBIYUCAIETCS 10 POPMYyAE

P <T <ty) = [0) @(1)]. -

IIpumep II.1. ITycts T € N(0,1). TpebGyetca onpeaeants P(—1,36 < T< 2,15).
Ha nepeceueHnn CTpOKH, COOTBETCTBYyMOIIEH ¢ = 1,3, 1 CTOAOIQ, COOTBET-
CTBYIOLIEro 6 COTBIM AOAIM {, HAXOAUM B cepepnHe TaOA. I1.1 3HaueHUe (OyHK-
num Aanaaca. 3to O(t) = 0,8262. Takum 06paszoM, C YI€TOM HEUETHOCTH (DyHK-
num Aamnaaca, t; =-1,36 coorsercreyet D(t;) = D(-1,36) =-D(1,36) =—-0,8262.
AnanornuHo t, = 2,15 cootBetcTByeT D(t,) = D(2,15) = 0,9684.

P(-1,36<T <2,15) = %[@(2.15) - ®(-1,36)] = %[0,9684 0,8262] =+0,8973.

IIpumep I1.2. AaHo 3HaueHune ¢yHKuu Aamnnraca O(f) = 0,98. Tpebyercs
HaWTH L.

B cepepune TabA. I1.1 HaxopsaTcs 3HaueHus pyHKun Aamniaca O(t). Haxo-
AUM OArkaiee K 0,98 3Hauenue, 3to O(t) =0,9802. 3HAYUT, COOTBETCTBYIOIIEE
3HauyeHue t 6YAeT paBHO 2,33.

Tabnuua N.2

B Taba. I1.2 npoTabyAupOBaHa BEPOSITHOCTh BBIXOAA 3a IIPEAEABI HHTEePBa-
Ad OT —t AO +t CAy4alMHOM BEeAMYHMHBI, UMelolel pacnpepeseHre CTbIOAEHTa
(t-pacupeapereHme) C YUCAOM CTeIIeHe CBOOOAHI V:



a=Sttv) P(T|>=0); ft) 4

10
f(t; v) — naoTHOCTE pacupeaereHuss CThio-
AEHTAa C YUCAOM CTeIleHeM CBOOOARI V.
Dyurnusa St(t) 06AapaeT CAEAYIOUINMU v=1
CBOHCTBAMHU: o/ 2/, V/‘*/ 2
. A
1) St(—t) = 2 — St(t); E—; 0 VR

2) St(o0) = 0; St(—w) =2; St(0) =1.
BeposATHOCTE IIONIAAGHUS CAyYaWHOM BeAUYHHEBI I B MHTEPBAaA OT ) AO ¢y BBI-
YHUCASIETCS IO POPMYyAe

Pt <T <ty)= %[Sr(g) St(ty)]--

ITpumep I1.3. Arg 3apaHHOM BeposATHOCTH o = 0,05 1 uKCAa cTelleHel cBOOO-
ABL V=12 HaiTU COOTBETCTBYIOLIlee 3HAUEeHHue {.

Ha nepeceuenun ctpoku taba. I1.2, coorBeTcTByIOmEn v = 12, U CTOAOILQ,
B koTopoM o = 0,05 , HaxoAUM 3HaueHue t = 2,179.

ITpumep I1.4. OnpepeAnTh, KaKOM BEPOSITHOCTH 0. COOTBETCTBYeT HalAeH-
Hoe 3HaueHue { = 1,19 npu yucae creneHer cBOOOABL v = 8.

B cTpoxke TabA. I1.2, COOTBETCTBYIOIIElH 3aAAHHOMY 0=03

YLCAY CTeIleHel CBOOOABL V = 8, HAXOAUM OAMJKalIIee o a=2
3HaueHne K t=1,19 —s3T10 t= 1,108, 4TO COOTBETCTBYET <|3 m
BeposiTHOCTH 0. = 0,3. 2 : 0.2
Boaee TOYHO 3HaueHHEe BEPOATHOCTH O MOJKHO
HaNTH METOAOM AMHENHOW UHTEPIOASIIUN: 1,108 1,19 1,397 t
A _ 1,397-1,19

= = A~0,07 = a=0,2+A=~0,27.
03-0,2 1397-1,108

IMpumep I1.5. [Tpu v = 10 onpeapeauts P(—1,36 < T< 2,15).
P(-1,36 < T <2,15) = %[St(—l,%) - St(2,15)] =
= %[2 St(136) — St(2,15)] = %[2 - St(1,372) — St(2,228)] = %[2 0,2— 0,05] = 0,875.
YT0oOBI He IPUOEraTh K HHTEPIOASIINY, B CTPOKE, COOTBETCTBYIOIIEeH v = 10,
HaXOAUM OAMIKAMIIINe K 3aAaHHBIM 3HAUEHU.

Tabnuuya N.3

B Taba. I'1.3 npoTtabyAanpoBaHa BePOATHOCTD TOTO, YTO HADAIOAGEMOe 3Hade-
HIe CAy4aliHON BeAWYnHE § %, nMeroleli pacipeaereHre [TupcoHa (Xu-KBaapar
pacupeaeAeHHe) C YUCAOM CTelleHel CBOOOAH! V, IPEBLICUT TAOAUYHOE 3Haue-

2
Hupe Xracn
Ha pucyHke mpeacraBaeH rpacduk GyHKImH f(y 2 v) —
2 .
IIAOTHOCTH ), °-PacIPEeACACHUs C YUCAOM CTelleHel CBO- 2 v)
OOARI V.

BeposATHOCTL IONAAAHUS CAyYaHOM BEAMYUHBI xz

B MHTEPBAA OT ¥} AO %3 BEIUMCASIETCS [0 (DOPMYyAE

P <x?*<x3)=P@x?> x})>P(?>%3)=P}) P3r O X x

P(Xz > X%‘aﬁA)




DyHKIHI P(Xz) 00AaAQeT CACAYIOLIUMHU CBOHCTBAMU:
P(0)=P(y>>0)=1; P (+0) = P(y> = +x) = 0.

IMIpumep II1.6. I'Tpu uncae cTeneHel CBOOOABI V = 8 U BePOATHOCTSAX, PAaBHBIX
P(x?) =0,975u P(y3) = 0,025, HAITH COOTBETCTBYIONIUE 3HAYCHHUS ¥ U ¥ 3.

Ha nepeceuennu cTpoku Taba. I1.3, cooTBeTCTByIOmEe v = 8, U CTOADIQ,
B KOTOPOM P(x2,5,) = 0,975, HaxoanM 3HaueHue 7 = 2,180. AHAAOTMYHO Ha TIepe-
CEUYEeHHUH CTPOKH C v = 8, 1 CTOADIa, B KOTOpoM P(y %) = 0,025, HaxoAuM 3HaUe-
uue y%=17,535.

ITpumep I1.7. Tpu yricAe cTeeHel CBOOGOALL v = 12 1 3HaueHusx 7 = 3,156 u
%3 = 20,48 HaMTH COOTBETCTBYIOIINE UM BepOATHOCTH P(3?) u P(y3).

B cTpoke Taba. I1.3, COOTBETCTBYyIOIIEH 3aAaHHOMY YHCAY CTelleHel CBOOO-
ABL v = 12, HaxopAMM OAMIKalilIee 3HaueHne K y7 = 3,156 — aro %7 = 3,074, uTO
COOTBETCTBYeT BeposTHOCTH P(x}) = 0,995. AHaAOTHYHO B CTpOKe € v = 12 Ha-
XOAUM OAMIKaMIlIee 3HaUeHHe K X% =20,48 — aTO x% =21,026, 4TO COOTBETCTBYyET
BeposTHOCTH P(y2) =0,05.

BoAee TOUHO 3HaYeHME BepOSITHOCTel P(y?) MOXKHO HAMTH METOAOM AHHEl-
HOM MHTEPIIOASIINY, IPUBEAEHHEIM B OICaHuU TabA. [1.2.

IIpumep I1.8. OnpepeAnuTs Ipu YUCAe CTelleHel CBOOOABL v = 10 BeposT-
HOCTB [IOTIIAAGHHSI CAYYAMHOM BEAMUMHE ¥ 2 B UHTEPBaA OT 2,5 A0 19,0.
P(2,5<y%<19,0)=P(2,5 P(19,0)= P(2,558)-P(18,307)=0,99 0,05=0,94.

YTroObl He puberaTh K UHTEPIOASAIIUY, B CTPOKE TaOAUIILI, COOTBETCTBYIO-
mert v =10, 6epeM 3HaueHUs, OAMIKANIINE K 3aAaHHbBIM.

Tabnuua N.4

B Taba. I'l.4 pAAsT cAyuaiiHOM BeAUUYUHBI F, UMeIOIel 3aKOH PaclIpeAeAeHUs
O®umrepa— CHepeKopa (F-pacnpepeAeHUe) ¢ YUCAAMHU CTelleHel CBOOOABI UHC-
AWTEAS V| U 3HaMeHaTeAs V,, IPOoTabyANPOBAHEI TPU 3HAUEHUSI, COOTBETCTBYIO-
1Ie TPeM BepPOSITHOCTSAM (yPOBHSIM 3HAUYUMOCTH): o = P(F > F,5,) = 0,05 (Bepx-
Hee 3HaueHue); o = 0,01 (cpeaHee 3HaueHue) u o = 0,001 (HU>KHee 3HaUEHUE).

0= P(F> Fr,)
/

0 Fra6n F

Cratuctuka F cTpoutcs TakuM obpas3oM, 4YToObl HabAroAaeMoe 3HaueHue
OBIAO HE MEHBIIIE EAUHUIILI (UUCAUTEAD AOAJKEH OBITh OOABIIIE 3HAMEHATEAS).

IMIpumep I1.9. HaiiTu 3HaueHUe F-paclpepeAeHns, COOTBETCTBYIOIIEE YPOB-
HIO 3HauuMOCTH o = 0,01 1 uncram creneHer CBOOOABI YUCAUTEAST V; = 5 U 3Ha-
MEeHAaTeAsI Vo, = 7.

Ha nepeceuennun croa61a Taba. I1.4, COOTBETCTBYIOIIETO YHCAY CTelleHel
CBOOOABI UUCAUTEAS V| = 5, U CTPOKH, COOTBETCTBYIOIIEH YHUCAY CTeIIeHel CBO-
OOABI 3HAMEHAaTeAs V, = 7, HAXOAUM TPpU 3HaueHus F-pacrpepeAreHUs U BeIOUpa-
eM cpepHee U3 Hux, cooTBeTcTByIomee o = 0,01. Takum o0pasoM, Fq, = 7,46.



Tabnuua .5

B Taba. I1.5 npoTabyAanpoBaHa (OyHKIMS IAOTHOCTH BEPOSITHOCTEN ((PYHK-
uwms laycca) f(t) HOpMUPOBAHHOM (CTaHAAPTHOM) HOPMAABLHO paclIpeAeAeHHOU
caydariHon Beanuussl T € N(O,1)
t2

e 2.

1
t) =
f(®) N
Dyurnus f(t) 06AaAQET CASAYIOIIUMU CBOMCTBAMMU!
1) f(t) — yetHas pyHKu: f(—t) = f(t). ODyHKIU f(f) CHMMeTPHUYHA OTHOCHU-
TEABHO OCH OPAMHAT;
2) f(t) — MoHOTOHHO yOBIBaroIast GyHKIUS: Ipu ¢t — too f(t) > 0; f(+w) =0.

f(t)T

N(O,1)

IIpumep I1.10. ITycte T € N(0,1) u t = 1,53. TpeOyeTcs onpepAeAnuTs f(t).

Ha nepeceueHnu CTpOKH, COOTBETCTBYIOWeH ¢ = 1,5 U CTOAOLIA, COOTBET-
CTBYIOIIETO 3 COTBIM AOAIM {, HAXOAUM B cepepuHe TabOA. [1.5 3HaueHue OyHK-
unu laycca f(t) = 0,1238.

IIpumep I1.11. ITycte T € N(0,1) u f(t) = 0,31. TpeOyeTcst OIPEAEAUTS i.

B cepepune Taba. I1.5 HaxopuM 3HaueHHe MyHKIUU laycca, OAmsKariiiee
K 3apaHHOMY 0,31. OT0 f(t) = 0,3101. Tenepb cMOTPUM, KaKOMy ¢ 3TO COOTBET-
CTBYeT, T.€e. Ha IIepeCeueHNN KaKUX CTPOKU U CTOAOIIA HaXOAUTCS HaHAEHHOe
3HaueHwue f(t). Takum obpazom, moryuaem t=0,71.

Tabnuua N.6

B Taba. I1.6 ®Ouiepa— MeliTca mpuBepeHbl KPUTUUECKHE 3HaUeHUsT KO3 d-
(punreHTa KOPPEASIIIUN Iy (0L V) AAST TIPOBEPKY 3HAYMMOCTH T€HEPAAbHBIX Map-
HBIX ¥ YaCTHBIX KOO MOUITMEHTOB KOPPEAIILINHU I10 BEIOOPOYHBIM.

B Tabauie npuBepeHBI 3HAYEHUS AAG 4YEThIpEX YPOBHEN 3HAUYUMOCTH!
a=0,05 aa=0,02; o.=0,01 1 o =0,001.

Yucao creneHelr CBOOOABL V 3aBUCHUT OT 0O'beMa BLIOOPKHU N1 ¥ BUAA KO3 du-
LIMEeHTa KOPPEASIIIUU: V =N — 2 B CAy4ae IIapHOM KOppeAsaluu U v=n—1— 2, rpae
| — 4HMCAO UCKAIOUEHHBIX BeAMUHH, B CAydae YaCTHOM KOPPEeAsIIUN.

ITpumep I1.12. HaliTy KpuTHYeCKHe 3Ha4eHUS KO3 PUIleHTa KOPPEAILIU
I'p(0L V) AASI TPOBEPKY 3HAYMMOCTH [APHBIX ¥ YaCTHBIX KO3 (DUIIHEHTOB KOppe-
AAIIAH B CAydae TpexMepHoU Mopean (X, Y, Z) Ha ypoBHe 3HauuMocTtu o = 0,02,
€CAM YHCAO HAaOAIOAEHUH, II0 KOTOPBIM PAaCCUUTaHBL BEIOOPOUHBIE KO3 duIiu-
€HTBI KOPPeAsIIIuY, PaBHO 1 = 23.

[Tpu mpoBepKe 3HAYMMOCTH NAPHBIX KOIPDUIHEHTOB KOPPEASLIUHU Py, Py
Px; YACAO CTEIIeHeN CBOOOAR! v = n — 2 = 21 3HaueHue ry(o = 0,02; v = 21) Haxo-
AUTCSI Ha IepeceyeHNN CTPOKU TabA. I'1.6, cooTBeTcTByOIIEeH v = 21, 1 cToAGIIa



co 3HaueHueM o = 0,02 B BepxHeli yacTtu TabA. [1.6 (AASI ABYCTOPOHHUX I'PAHULI).
3HayeHUe v = 21 OTCyTCTBYET, II03TOMY METOAOM AMHENHOMN NHTEPIOASAIIUY Ha-
XOAMM HEAOCTAloIllee 3HAUYEHHUE I, A v = 21 MeXRAY I, = 0,492 (aps v = 20)
U I, = 0,445 (Arst v =25). TToBEIIIeHHE CTEIIeHH CBOOOALL HA | COOTBETCTBYET I10-
HUKEHMIO I, Ha (0,492 — 0,445)/5 = 0,0094; crep0BaTeABHO, Iy, (v = 21) = 0,492 -
0,0094 = 0,4826. TakuM 0Opa3oM, AAT MAPHBIX KOAP@PUIIMEHTOB KOPPEASILINN
Ip = 0,4826.

[Ipu mpoBepKe 3HAYUMOCTH YACMHLIX KOIPDUIUEHTOB KOPPEASIIIUH Py,
Pyz/xr Pxz/y WACAO CTETIEHEHN CBOOOABI V=1 —1—-2=23-1-2=20 (I =1 B cayuae
TPEXMEPHOM MOAEAH, QUKCUPYETCs OAHA TePeMeHHas). Iy(a = 0,02; v = 20) Ha-
XOAUTCS Ha IepecedeHun CTPOKU TabAMIILI, B KOTOPOU v = 20, 1 cTOADIIa CO 3Ha-
geHueM o = 0,02 B BepxHel 4aCTU TaOAUIEL (A ABYCTOPOHHUX IrpaHutl). Takum
00pa3oM, AAST YACTHBIX KOI(P(DUIMEHTOB KOPPEASIIIAHY I, = 0,492,

Ta6nuua N.7

B Taba. I'1.7 npuBepAeHEBl 3HAUEHUS IPSIMOT0 ¥ 0OpaTHOIO Z-mpeoOpa30BaHUs
Q@uirepa, COOTBETCTBYIOLINE TMIIEPOOANYECKIM apKTaHIeHCaM U THIIepOOAH-
YeCKUM TaHTeHCaM 3aAaHHBIX YHUCeA!

Z, = llnH—r =arcth(r); r=th(2)
2 1-r

OTu npeoOpa3OBaHMUs MCIOAB3YIOTCA B CTAaTUCTUKE IIPU pacueTe HHTEp-
BAABHBIX OLIEHOK leHepPaAbHBIX KO3 (PUIIMEHTOB KOpPeAdlun. AAS 3HAUUMBIX
BBEIOOPOYHBIX NAPHBIX U YACTHBIX KO3I(PPHUIUEHTOB KOPPEASAUH MOKHO IIO-
CTPOUTH C 3aAAHHON HAAEKHOCTBIO Y AOBEPUTEABHBIM HHTEPBAA Prin < P < Prax
C momolbio Z-mpeobpaszoBauus Puriepa:

_eQZ -1
ez 41

¢ t
Z, —ﬁ <MZ<Z, +ﬁ; ZMNZ pin) SPp < Z7HZ max)-

IMIpumep I1.13. Ars BEIOOPKU U3 15 HaOAIOAEHUM ABYMEPHOIN HOPMAAbHOU
COBOKyIHOCTH (X, Y) IOAy4E€HO, YTO BEIOOPOUHBIN KOI(PMUIINEHT KOPPEAIIIUI
paseH r=-0,85. C HapeKHOCTEIO ¥ = 0,95 TOCTPOUTH AOBEPUTEABHBIN HHTEPBAA
AASI TEHEPAABHOTO KO3(p(pUnmeHTa KOPPEAIIUH Prin < P < Prax:

1. Tlo HalipeHHOMY BBIOOPOYHOMY KO3 dunueHty Koppeasuuu r = 0,85
C noMoIbio TabA. I'1.7 HaXOAUM COOTBETCTBYIOIlee 3HaUeHUe Z, Ha Ilepeceye-
HUU CTPOKH, B KOTOPOM I = 0,8, 1 CTOAOLQ, COOTBETCTBYIOIIETO S5 COTBIM AOASIM I.
IMoayuaem Z, =—1,2562 (Z(-1) =—-Z(r) , TaK KaK Z(r) — QpyHKIUI HeUeTHasd).

l
2. Beruncasiem AZ = ——L— = L6 0,5658 (3nauenue t, = 1,96, cooTseT-

n-3 153
CTBYIOIIIee 3aAaHHOM HapeKHOCTH ¥ = 0,95, HaxopuM 1o Taba. IT.1 pyHKnm Aa-
naaca ppa D(t) =y =0,95).

3aTeM pacCUuThIBaeM Z,, = Z, — AZ = —-1,2562 — 0,5658 = -1,822; Z,, ., = Z, +
+AZ=-1,2562 + 0,5658 = —0,6904.

3. COOTBETCTBYIOLINE 3HAUEHUS Py U Prax HAXOAATCS C IIOMOIILIO 0OpaT-
Horo npeo6Gpa3zoBanus Duirepa caepyrouium obpasom. B cepeanse tabda. I1.6
HaXOAUM OAMJKaAWIINe K PAaCCUYUTAHHBIM Z;, U Z, .. 3HAUEHHUT U OIIpeAeAsdeM,
KaKUM Koo dUIIMEeHTaM KOPPEASIIIUY OHU COOTBETCTBYIOT.




Znin = —1,822; B cepeapnne TabA. 1.7 HaxopuM OAMKalilliee 3HaUEHUE, 3TO
Z = 1,8318. OTO CcOOTBETCTBYeT KO3(PUIIMEHTY KOppeasdnuu, paBHoMy 0,95
(cMOTpHUM, Ha IepecevYeHUr KaKUX CTPOKHU U CTOAOIIAa HaXOAUTCS HAMAEHHOe
3HaueHme Z). CAeAOBaTEABHO, HUJKHSS TPAHUIA TeHepaAbHOTro KoadduiineHta
KOPPEASIIUN Ppin = —0,95.

AHaNOTUYHO AT Z,. =—0,6904 B cepeanne TaOA. [1.7 HaxoauM OAMIKaiiIIee
3HayeHue, 3T0 Z = 0,6932. 3TO COOTBETCTBYeT KOIMDMULINEHTY KOPPEATIIINH,
paBHOMy 0,60. CrepOBATEABHO, BEPXHSA I'PDAHMIIA 'eHEePaAbHOro KO3 duIm-
€HTa KOPPEASTIIUH Py .« = —0,60. (BoAee TOUHO 3HAUEHUS Pyip U Ppax MOJKHO II0-
AYYHUTB, PACCUMTaB 10 (DOPMYyAE TUIIEPOOANYECKOTO TAHTEHCA, IIPUBEACHHOM
Bolie.) Takum obpaszom, P(—0,95 < p < -0,60) =y=0,95.

Tabnuua .8

B Tada. I'1.8 npoTaOyanpoBaHbl 3HaUeHud QyHKINU [TyaccOHa BEpOSITHOCTHA
TOTO, YTO B I TOBTOPHBIX HE3aBUCHUMBIX UCIIBITAHUSAX COOBITHE A HACTYIIUT POB-
HO m pa3. ®opmyaa ITyaccoHa MCIOAB3YETCS IIPHU BEPOSITHOCTH HACTYIIAEHUS
COOBITHS p, OAM3BKOM K HYAIO, U ITapaMeTpe A = Np, HaXOAAIIEeMYCs B IIpeAerax
0,1<A<10:

Pn.m = e

IMpumep I1.14. CoObITHE A IPOUCXOAUT B KA&’KAOM M3 UCIBITAHUM C BEPOSIT-
HocThiO p = 0,005. HatiTu BeposSTHOCTD, uTo pu npoBepeHuu 1 000 ucnbITaHUM
coObITHe A HacTynuT 3 pasa (T.e. n=1000; m = 3; p = 0,005; P y00(X =3) = ?).

A=np=1000-0,005=5. ickoMyI0 BEpOSITHOCTb HaXOAUM B TaOA. I1.8 Ha me-
peceueHNH CTPOKH, COOTBETCTBYIOIIeN m = 3, 1 CTOADOIA, B KOTOPOM A = 5. TakuM
o6pazoM, Pggo(X =3) =0,1404.

Tabnuua N.9

B Taba. I1.9 npuBeaeHbl 3HaueHUsA G-pacIpepereHUs, KOTOPBIE HUCIIOAB3Y-
IOTCA B CTaTUCTHUKE IIPU IIPOBEpPKEe I'MIIOTe3bl 00 OAHOPOAHOCTH DPSIAQ AUCIIED-
CHul k reHepaAbHBIX COBOKYIIHOCTEN C IIOMOIIBIO KpuTepus KoxpaHa. 3HaueHus
G-pacrpepereHus IPUBOAITCS B TAOAUIIE AT ABYX YPOBHeM 3HaunMocTH. [lep-
BOe 3HaueHHe COOTBETCTBYeT YPOBHIO 3HaUUMOCTH o. = 0,05, a BTOpoe — .= 0,01.

Kpowme Toro, 3sauenue (G 3aBUCHUT OT YHCAQ CTeIIeHelr CBOOOARL V=n—1 (TAe
n — 00BbeM He3aBHCHMBIX BEIOOPOK M3 Ka’KAOU COBOKYIIHOCTH) M KOAMYECTBA
paccMaTpUBaeMbIX COBOKYITHOCTEH k, AASI KOTOPBIX IPOBEPSIETCS PABEHCTBO re-
HepPaAbHBIX AUCIIEPCUH.

IMTpumep I1.15. AAg IPOBEPKU I'UIIOTE3HI O PABEHCTBE 'eHePAAbHBIX AUCIIED-
CHul YeThIpeX COBOKYIITHOCTEM OCYIIeCTBUAM He3aBHUCHMBIEe BHIOOPKU 1o 10 Ha-
OAropeHUN B KakAOM. Kputepuii KoxpaHa IpoBepseTcs Ha yPOBHE 3HAYUMOCTH
a=0,05. Hatitu cooTBeTCTByIOIIee 3HaueHne G-pacnpeperenuns Gy,

Ha nepeceuennn ctpoku Taba. I1.9, coorBercTBytouiel k = 4, u CTOAOIa,
B KOTOPOM YHCAO CTeleHer cBOOOABL v=n— 1= 10— 1 =9, HaxoAATCS ABa 3Haue-
HuA G-pacnpepereHusa. bepeM BepxHee U3 HUX, COOTBETCTBYIOIIee 3aAaHHOMY
ypoBHIO 3HaUUMOCTH o = 0,05. TakuM oGpazom, Gy, = 0,502.
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40,256

32,671
33,924
35,172
36,415

37,652

38,885
40,113
41,337
42,557
43,773

35,479
36,781
38,076
39,364

40,046

41,923
43,194
44,461
45,722
46,979

36,343
37,659
38,968
40,270

41,566

42,856
44,140
45,419
46,693
47,962

38,932
40,289
41,638
42,980

44,314

45,642
46,963
48,278
49,588
50,892

41,401
42,796
44,181
45,558

46,928

48,290
49,645
50,993
52,336
53,672

46,797
48,268
49,728
51,170

52,620

54,052
55,476
56,893
58,302
59,703



Vo

Vi

1 161,4

4052
406 523

2 18,51
98,49
998,46

3 10,13
34,12
67,47

4 771
21,20
74,13

5 6,61
16,26
47,04

6 5,99
13,74
35,51

199,5

4999
500016

19,00
99,01
999,00

9,55
30,81
148,51

6,94
18,00
61,24

579
13,27
36,61

514
10,92
26,99

2157

5403
536 700

19,16
00,17
999,20

9,28
29,46
141,10

6,59
16,69
56,18

541
12,06
33,20

4,76
9,78
23,70

224,6

5625
562 527

19,25
99,25
999,20

9,12
28,71
137,10

6,39
15,98
53,43

519
11,39
31,09

4,53
9,15
21,90

230,2

5764
576 449

19,30
99,30
999,20

9,01
28,24
134,60

6,26
15,52
51,71

5,05
10,97
20,75

4,39
8,75
20,81

234,0

5859
585953

19,33
99,33
999,20

8,94
27,91
132,90

6,16
15,21
50,52

4,95
10,67
28,83

4,28
8,47
20,03

238,9

5981
598 149

19,37
99,36
999,40

8,84
27,49
130,60

6,04
14,80
49,00

4,82
10,27
27,64

4,15
8,10
19,03

12

2439

6106
610598

19,41
99,42
999,60

8,74
27,05
128,30

591
14,37
47,41

4,68
9,89
26,42

4,00
7,72
17,99

24

249,0

6234
623 432

19,45
99,46
999,40

8,64
26,60
125,90

577
13,93
45,77

4,53
9,47
25,14

3,84
7,31
16,89

253,3

6366
636 535

19,50
99,50
999,40

8,53
26,12
123,50

5,63
13,46
44,05

4,36
9,02
23,78

3,67
6,88
15,75

12,71
63,66
636,2

4,30
9,92
31,00

3,18
5,84
12,94

2,78
4,60
8,61

2,57
4,03
6,86

2,45
3,71
5,96



7

10

11

12

13

5,59
12,25
29,22

5,32
11,26
25,42

5,12
10,56
22,86

4,96
10,04
21,04

4,84
9,65
19,69

4,75
9,33
18,64

4,67
9,07
17,81

4,74
9,55
21,69

4,46
8,65
18,49

4,26
8,02
16,39

4,10
7,56
14,91

3,98
7,20
13,81

3,88
6,93
12,98

3,80
6,70
12,31

4,35
8,45
18,77

4,07
7,59
15,83

3,86
6,99
13,90

3,71
6,55
12,55

3,59
6,22
11,56

3,49
595
10,81

3,41
574
10,21

4,12
7,85
17,19

3,84
7,10
14,39

3,63
6,42
12,56

3,48
599
11,28

3,36
5,67
10,35

3,26
541
9,63

3,18
5,20
9,07

3,97
7,46
16,21

3,69
6,63
13,49

3,48
6,06
11,71

3,33
5,64
10,48

3,20
5,32
9,58

3,11
5,06
8,89

3,02
4,86
8,35

3,87
719
15,52

3,58
6,37
12,86

3,37
5,80
11,13

3,22
5,39
9,92

3,09
5,07
9,05

3,00
4,82
8,38

2,92
4,62
7,86

3,73
6,84
14,63

3,44
6,03
12,04

3,23
547
10,37

3,07
5,06
9,20

2,95
4,74
8,35

2,85
4,50
771

2,77
4,30
7,21

3,57
6,47
13,71

3,28
567
11,19

3,07
511
9,57

2,91
4,71
8,45

2,79
4,40
7,62

2,69
4,16
7,00

2,60
3,96
6,52

3,41
6,07
12,73

3,12
5,28
10,30

2,90
4,73
8,72

2,74
4,33
7,64

2,61
4,02
6,85

2,50
3,78
6,25

2,42
3,59
5,78

3,23
5,65
11,70

2,99
4,86
9,35

2,71
4,31
7,81

2,54
3,91
6,77

2,40
3,60
6,00

2,30
3,36
5,42

2,21
3,16
4,97

2,36
3,50
5,40

2,31
3,36
5,04

2,26
3,25
4,78

2,23
3,17
4,59

2,20
3,11
4,49

2,18
3,06
4,32

2,16
3,01
4,12



Vi

Vo

14

15

16

17

18

19

20

4,60
8,86
17,14

4,45
8,68
16,59

4,41
8,53
16,12

4,45
8,40
15,72

4,41
8,28
15,38

4,38
8,18
15,08

4,35
8,10
14,82

3,74
6,51
11,78

3,68
6,36
11,34

3,63
6,23
10,97

3,599
6,11
10,66

3,55
6,01
10,39

3,52
593
10,16

3,49
5,85
9,95

3,34
5,56
9,73

3,29
5,42
9,34

3,24
5,29
9,01

3,20
518
8,73

3,16
5,09
8,49

3,13
5,01
8,28

3,10
4,94
8,10

3,11
5,03
8,62

3,06
4,89
8,25

3,01
4,77
7,94

2,96
4,67
7,68

2,93
4,58
7,46

2,90
4,50
7,26

2,87
4,43
7,10

2,96
4,69
7,92

2,90
4,56
7,57

2,85
4,44
7,27

2,81
4,34
7,02

2,77
4,25
6,81

2,74
4,17
6,61

2,71
4,10
6,46

2,85
4,46
7,44

2,79
4,32
7,09

2,74
4,20
6,80

2,70
4,10
6,56

2,66
4,01
6,35

2,63
3,94
6,18

2,60
3,87
6,02

2,70
4,14
6,80

2,64
4,00
6,47

2,59
3,89
6,20

2,55
3,79
5,96

2,51
3,71
5,76

2,48
3,63
5,59

2,45
3,56
5,44

12

2,53
3,80
6,13

2,48
3,67
5,81

2,42
3,55
5,55

2,38
3,45
5,32

2,34
3,37
5,13

2,31
3,30
4,97

2,28
3,23
4,82

lMpoponxeHHne Tabn. 1.4

24

2,35
3,43
5,41

2,29
3,29
5,10

2,24
3,18
4,85

2,19
3,08
4,63

2,15
3,01
4,45

2,11
2,92
4,29

2,08
2,86
4,15

2,13
3,00
4,60

2,07
2,87
4,31

2,01
2,75
4,06

1,96
2,65
3,85

1,92
2,57
3,67

1,88
2,49
3,52

1,84
2,42
3,38

2,14
2,98
4,14

2,13
2,95
4,07

2,12
2,92
4,02

2,11
2,90
3,96

2,10
2,88
3,92

2,09
2,86
3,88

2,09
2,84
3,85



21

22

23

24

25

26

27

4,32
8,02
14,62

4,30
7,94
14,38

4,28
7,88
14,19

4,26
7,82
14,03

4,24
777
13,88

4,22
772
13,74

4,21
7,68
13,61

3,47
578
9,77

3,44
572
9,61

3,42
5,66
9,46

3,40
5,61
9,34

3,38
5,57
9,22

3,37
553
9,12

3,35
5,49
9,02

3,07
4,87
7,94

3,05
4,82
7,80

3,03
4,76
7,67

3,01
4,72
7,95

2,99
4,68
7,45

2,98
4,64
7,36

2,96
4,60
7,27

2,84
4,37
6,95

2,82
4,31
6,81

2,80
4,26
6,70

2,78
4,22
6,99

2,76
4,18
6,49

2,74
4,14
6,41

2,73
4,11
6,33

2,68
4,04
6,32

2,66
3,99
6,19

2,64
3,94
6,08

2,62
3,90
5,98

2,60
3,86
5,89

2,99
3,82

5,80

2,57
3,78
573

2,57
3,81
5,88

2,55
3,75
5,76

2,53
3,71
5,56

2,51
3,67
5,595

2,49
3,63
5,46

2,47
3,59
5,38

2,46
3,56
5,31

2,42
3,51
5,31

2,40
3,45
519

2,38
3,41
5,09

2,36
3,36
4,99

2,34
3,32
4,91

2,32
3,29
4,83

2,30
3,26
4,76

2,25
3,17
4,70

2,23
3,12
4,58

2,20
3,07
4,48

2,18
3,03
4,39

2,16
2,99
4,31

2,15
2,96
4,24

2,13
2,93
4,17

2,05
2,80
4,03

2,03
2,75
3,92

2,00
2,70
3,82

1,98
2,66
3,74

1,96
2,62
3,66

1,95
2,58
3,99

1,93
2,55
3,52

1,82
2,36
3,26

1,78
2,30
3,15

1,76
2,26
3,05

1,73
2,21
2,97

1,71
2,17
2,89

1,69
2,13
2,82

1,67
2,10
2,76

2,08
2,83
3,82

2,07
2,82
3,79

2,07
2,81
3,77

2,06
2,80
3,75

2,06
2,79
3,72

2,06
2,78
3,71

2,05
2,77
3,69



OkoH4vaHve Tabn. 1.4

Vo

1 2 3 4 5 6 8 12 24 0 t
Vi

28 4,19 3,34 2,95 2,71 2,56 2,44 2,29 2,12 1,91 1,65 2,05
7,64 5,54 4,57 4,07 3,75 3,53 3,23 2,90 2,52 2,06 2,76

13,50 8,93 7,18 6,25 5,66 5,24 4,69 4,11 3,46 2,70 3,67

29 4,18 3,33 2,93 2,70 2,54 2,43 2,28 2,10 1,90 1,64 2,05
7,60 542 4,54 4,04 3,73 3,50 3,20 2,87 2,49 2,03 2,76

13,39 8,85 7,12 6,19 5,59 518 4,65 4,05 3,41 2,64 3,66

30 4,17 3,32 2,92 2,69 2,53 2,42 2,27 2,09 1,89 1,62 2,04
7,56 5,39 4,51 4,02 3,70 3,47 3,17 2,84 2,47 2,01 2,75

13,29 8,77 7,05 6,12 5,53 5,12 4,58 4,00 3,36 2,59 3,64

60 4,00 3,15 2,76 2,52 2,37 2,25 2,10 1,92 1,70 1,39 2,00
7,08 4,98 4,13 3,65 3,34 3,12 2,82 2,50 2,12 1,60 2,66

11,97 7,76 6,17 5,31 4,76 4,37 3,87 3,31 2,76 1,90 3,36

© 3,84 2,99 2,60 2,37 2,21 2,09 1,94 1,75 1,52 1,03 1,96
6,64 4,60 3,78 3,32 3,02 2,80 2,51 2,18 1,79 1,04 2,58

10,83 6,91 5,42 4,62 4,10 3,74 3,27 2,74 2,13 1,05 3,29

! 3nauenus Fyys,, YAOBACTBODSIIOIINE YCAOBUIO P (F > F,,q,). TlepBoe 3HaueHue cooTBeTCTByeT BepostHocTu 0,05; BTopoe — Bepo-
staHocTH 0,01 1 TpeThbe — BeposiTHOCTH 0,001; Vi — YKUCAO CcTeTieHer CBOOOABI YMCAUTEAS; V, — 3HaMEHaTeAs.



Lleanbte
U AeCaThle
AOAU t
0,0
0,1

0,2
0,3

0,4
0,5

0,6
0,7

0,8
0,9

1,0
1

1,2
1,3

1,4
1,5

0

0,3989
0,3970

0,3910
0,3814

0,3683
0,3525

0,3332
0,3123

0,2897
0,2661

0,2420
0,2179

0,1942
0,1714

0,1497
0,1295

1

0,3989
0,3965

0,3902
0,3802

0,3668
0,3503

0,3312
0,3101

0,2874
0,2631

0,2396
0,2155

0,1919
0,1691

0,1476
0,1276

2

0,3989
0,3961

0,3894
0,3790

0,3653
0,3485

0,3292
0,3079

0,2850
0,2613

0,2371
0,2131

0,1895
0,1669

0,1456
0,1257

3

0,3988
0,3956

0,3885
0,3778

0,3637
0,3467

0,3271
0,3256

0,2827
0,2589

0,2347
0,2107

0,1872
0,1647

0,1435
0,1238

Cornle poam t

4

0,3986
0,3951

0,3876
0,3765

0,3621
0,3448

0,3251
0,3034

0,2803
0,2565

0,2323
0,2083

0,1849
0,1626

0,1415
0,1219

5

0,3984
0,3945

0,3867
0,3752

0,3605
0,3429

0,3230
0,3011

0,2780
0,2541

0,2299
0,2059

0,1826
0,1604

0,1394
0,1200

6

0,3982
0,3939

0,3857
0,3739

0,3589
0,3410

0,3209
0,2989

0,2756
0,2516

0,2275
0,2036

0,1804
0,1582

0,1374
0,1182

7

0,3980
0,3932

0,3847
0,3726

0,3572
0,3391

0,3187
0,2966

0,2732
0,2492

0,2251
0,3012

0,1781
0,1561

0,1354
0,1163

8

0,3977
0,3925

0,3836
0,3712

0,3555
0,3372

0,3166
0,2943

0,2709
0,2468

0,2227
0,1989

0,1758
0,1539

0,1334
0,1145

9

0,3973
0,3918

0,3825
0,3697

0,3538
0,3352

0,3144
0,2920

0,2685
0,2444

0,2203
0,1965

0,1736
0,1518

0,1315
0,1127



OkoH4aHve Tabn. 1.5

Lleaste Cotble poAn t
U AECSITHIe

AOAM ¢ 0 1 2 3 4 5 6 7 8 9
1,6 0,1109 0,1092 0,1074 0,1057 0,1040 0,1023 0,1006 0,0989 0,0973 0,0957
1,7 0,0940 0,0925 0,0909 0,0893 0,0878 0,0863 0,0848 0,0833 0,0818 0,0804
1,8 0,0790 0,0775 0,0762 0,0748 0,0734 0,0721 0,0707 0,0694 0,0681 0,0669
1,9 0,0656 0,0644 0,0632 0,0620 0,0608 0,0596 0,0584 0,0573 0,0562 0,0551
2,0 0,0540 0,0529 0,0519 0,0508 0,0498 0,0488 0,0478 0,0568 0,0459 0,0449
2,1 0,0440 0,0431 0,0422 0,0413 0,0404 0,0396 0,0387 0,0379 0,0371 0,0363
2,2 0,0355 0,0347 0,0339 0,0332 0,0325 0,0317 0,0310 0,0303 0,0297 0,0290
2,3 0,0283 0,0277 0,0270 0,0264 0,0258 0,0252 0,0246 0,0241 0,0235 0,0229
2,4 0,0224 0,0219 0,0213 0,0208 0,0203 0,0198 0,0194 0,0189 0,0184 0,0180
2,5 0,0175 0,0171 0,0167 0,0163 0,0158 0,0154 0,0151 0,0147 0,0143 0,0139
2,6 0,0136 0,0132 0,0129 0,0126 0,0122 0,0119 0,0116 0,0113 0,0110 0,0107
2,7 0,0104 0,0101 0,0099 0,0096 0,0093 0,0091 0,0088 0,0086 0,0084 0,0081
2,8 0,0079 0,0077 0,0075 0,0073 0,0071 0,0069 0,0067 0,0065 0,0063 0,0061
29 0,0060 0,0058 0,0056 0,0055 0,0053 0,0051 0,0050 0,0048 0,0047 0,0046
3,0 0,0044 0,0043 0,0042 0,0040 0,0039 0,0038 0,0037 0,0036 0,0035 0,0034

3.1 0,0033 0,0032 0,0031 0,0030 0,0029 0,0028 0,0027 0,0026 0,0025 0,0025



3.2
3.3

3.4
3,5

3,6
3,7

3,8
3.9

4,0

0,0024
0,0017

0,0012
0,0009

0,0006
0,0004

0,0003
0,0002

0,0001

0,0023
0,0017

0,0012
0,0008

0,0006
0,0004

0,0003
0,0002

0,0001

0,0022
0,0016

0,0012
0,0008

0,0006
0,0004

0,0003
0,0002

0,0001

0,0022
0,0016

0,0011
0,0008

0,0005
0,0004

0,0003
0,0002

0,0001

0,0021
0,0015

0,0011
0,0008

0,0005
0,0004

0,0003
0,0002

0,0001

0,0020
0,0015

0,0010
0,0007

0,0005
0,0004

0,0002
0,0002

0,0001

0,0020
0,0014

0,0010
0,0007

0,0005
0,0003

0,0002
0,0002

0,0001

0,0019
0,0014

0,0010
0,0007

0,0005
0,0003

0,0002
0,0002

0,0001

0,0018
0,0013

0,0009
0,0007

0,0005
0,0003

0,0002
0,0001

0,0001

0,0018
0,0013

0,0009
0,0006

0,0004
0,0003

0,0002
0,0001

0,0001



ABYCTOPOHHUE I'PaHUITBI

0,05 0,02 0,01 0,001

1 0,997 1,000 1,000 1,000

2 0,950 0,980 0,990 0,999

3 0,878 0,934 0,959 0,991

4 0,811 0,882 0,917 0,974

5 0,754 0,833 0,875 0,951

6 0,707 0,789 0,834 0,925

7 0,666 0,750 0,798 0,898

8 0,632 0,715 0,765 0,872

9 0,602 0,685 0,735 0,847

10 0,576 0,658 0,708 0,823
11 0,553 0,634 0,684 0,801
12 0,532 0,612 0,661 0,780
13 0,514 0,592 0,641 0,760
14 0,497 0,574 0,623 0,742
15 0,482 0,558 0,606 0,725
16 0,468 0,543 0,590 0,708
17 0,456 0,529 0,575 0,693
18 0,444 0,516 0,561 0,679
19 0,433 0,503 0,549 0,665
20 0,423 0,492 0,537 0,652
25 0,381 0,445 0,487 0,597
30 0,349 0,409 0,449 0,554
35 0,325 0,381 0,418 0,519
40 0,304 0,358 0,393 0,490
45 0,288 0,338 0,372 0,465
50 0,273 0,322 0,354 0,443
60 0,250 0,295 0,325 0,408
70 0,232 0,274 0,302 0,380
80 0,217 0,257 0,283 0,338
90 0,205 0,242 0,267 0,338
100 0,195 0,230 0,254 0,321
0,025 0,01 0,005 0,0005

OAHOCTOPOHHUE TPAaHUITHI

! BHaYeHUS I, HAMACHHBIE AAS YPOBHSI 3HAUMMOCTH 0L U YHCEA CTeTleHel CBOGO-
ABl V=1 —2 B CAy4ae IapHON KOPPEASIIIUA U V=N — [ — 2, TAe | — YUCAO UCKAIOUEHHBIX

BEAWYUH, B CAy4ae 4yacTHOM KOppeAdnuu.



AecsaTeie
DOAU T

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
09

0,99

! 3pavenus Z = %ln—

0
0,0000
0,1003
0,2027
0,3095
0,4236
0,5493
0,6932
0,8673
1,0986
1,4722

2,6466

1
0,0101
0,1104
0,2132
0,3205
0,4356
0,5627
0,7089
0,8872
1,1270
1,5275

2,6996

1+r
1-r

2
0,0200
0,1206
0,2237
0,3316
0,4477
0,5764
0,7250
0,9077
1,1568
1,5890

2,7587

CoThble (AAS IOCAEAHEN CTPOKU THICIYHBIE) AOAU I

3
0,0300
0,1308
0,2342
0,3428
0,4599
0,5901
0,7414
0,9287
1,1881
1,6584

2,8257

4
0,0400
0,1409
0,2448
0,3541
0,4722
0,6042
0,7582
0,9505
1,2212
1,7381

2,9031

5
0,0501
0,1511
0,2554
0,3654
0,4847
0,6184
0,7753
0,9730
1,2562
1,8318

2,9945

6
0,0601
0,1614
0,2661
0,3767
0,4973
0,6328
0,7928
0,9962
1,2933
1,9459

3,1063

7
0,0701
0,1717
0,2769
0,3884
0,5101
0,6475
0,8107
1,0203
1,3331
2,0923

3,2504

8
0,0802
0,1820
0,2877
0,4001
0,5230
0,6625
0,8291
1,0454
1,3758
2,2976

3,4534

9
0,0902
0,1923
0,2986
0,4118
0,5361
0,6777
0,8480
1,0714
1,4219
2,6467

3,8002



0,1 0,2 0,3 0,4 0,5 0.6 0,7 0.8 0,9

0 0,9048 0,8187 0,7408 0,6703 0,6065 0,5488 0,4966 0,4493 0,4066
1 0,0905 0,1637 0,2223 0,2681 0,3033 0,3293 0,3476 0,3595 0,3659
2 0,0045 0,0164 0,0333 0,0536 0,0758 0,0988 0,1216 0,1438 0,1547
3 0,0002 0,0011 0,0033 0,0072 0,0126 0,0198 0,0284 0,0383 0,0494
4 0,0000 0,0001 0,0003 0,0007 0,0016 0,0030 0,0050 0,0077 0,0111
5 0,0000 0,0000 0,0001 0,0002 0,0003 0,0007 0,0012 0,0020
6 0,0000 0,0000 0,0000 0,0001 0,0002 0,0003

7 0,0000 0,0000 0,0000

10
11
12
0,0000
13
14
15
16
17

18

19

! P, n — BEPOSITHOCTHM TOTO, UTO B 1l UCIIBLITAHUSAX COOBITUE A HACTYTIUT M Pa3 MpH
BEPOSITHOCTH HACTYTIACHUS COOBITHUS P, GAM3KOM K HYAIO, M TapaMeTpe A = np.



1,0

0,3679
0,3679
0,1839
0,0613
0,0153
0,0031
0,0005
0,0001

0,0000

2,0

0,1353
0,2707
0,2707
0,1805
0,0902
0,0361
0,0120
0,0034
0,0009
0,0002

0,0000

3,0

0,0498
0,1494
0,2240
0,2240
0,1681
0,1008
0,0504
0,0216
0,0081
0,0027
0,0008
0,0002
0,0001

0,0000

4,0

0,0183
0,0733
0,1465
0,1954
0,1954
0,1563
0,1042
0,0595
0,0298
0,0132
0,0053
0,0019
0,0006
0,0002
0,0001

0,0000

5,0

0,0067
0,0337
0,0842
0,1404
0,1755
0,1755
0,1462
0,1045
0,0653
0,0363
0,0181
0,0082
0,0034
0,0013
0,0005
0,0002

0,0000

6,0

0,0025
0,0149
0,0446
0,0892
0,1339
0,1606
0,1606
0,1377
0,1033
0,0689
0,0413
0,0225
0,0113
0,0052
0,0022
0,0009
0,0003
0,0001

0,0000

7.0

0,0009
0,0064
0,0223
0,0521
0,0912
0,1277
0,1490
0,1490
0,1304
0,1014
0,0710
0,0452
0,0264
0,0142
0,0071
0,0033
0,0015
0,0006
0,0002

0,0001

8,0

0,0003
0,0027
0,0107
0,0286
0,0572
0,0916
0,1221
0,1396
0,1396
0,1241
0,0993
0,0722
0,0481
0,0296
0,0169
0,0090
0,0045
0,0021
0,0009

0,0004

9,0

0,0001
0,0011
0,0050
0,0150
0,0337
0,0607
0,0911
0,1171
0,1318
0,1318
0,1186
0,0970
0,0728
0,0504
0,0324
0,0194
0,0109
0,0058
0,0029

0,0014

10,0

0,0001
0,0005
0,0023
0,0076
0,0189
0,0378
0,0631
0,0901
0,1126
0,1251
0,1251
0,1137
0,0948
0,0729
0,0521
0,0347
0,0217
0,0128
0,0071

0,0037



v=n-1
1 2 3 4 5 6 7 8 9 10 16 36 144 o0

0,998 0975 0939 0906 0,877 0853 0838 0816 0801 0,788 0,734 0,660 0,518 0,500

2 0,999 0995 0979 0959 0937 0917 0,809 0882 0,867 0854 0,795 0,700 0,606 0,500
3 0,967 0871 0,798 0,746 0,707 0,677 0653 0633 0,617 0,603 0,547 0475 0403 0,333
0993 0942 0,883 0834 0903 0,761 0,734 0,711 0,691 0,674 0,606 0,515 0423 0,333
4 0,906 0,768 0,684 0629 0,590 0,560 0,537 0,518 0,502 0,488 0,437 0,372 0,309 0,250
0968 0,864 0,781 0,721 0,676 0,641 0613 0590 0,570 0,554 0,488 0,406 0,325 0,250
5 0841 0,684 0,598 0,544 0,507 0,478 0,456 0439 0424 0,412 0365 0,307 0,251 0,200
0928 0,789 069 0633 0,588 0,553 0,526 0,504 0,485 0,470 0,409 0,335 0,254 0,200
6 0,781 0616 0,532 0480 0445 0,418 0,398 0382 0368 0,357 0,314 0,261 0212 0,167
0883 0,722 0626 0564 0520 0,487 0,461 0,440 0,423 0,408 0,353 0,286 0,223 0,167
7 0,727 0,561 0,480 0431 0397 0373 0,354 0338 0,326 0,315 0,276 0,228 0,183 0,143
0,838 0,664 0,569 0508 0,466 0,435 0,411 0391 0375 0,362 0,311 0,249 0,193 0,143
8 0,680 0,516 0,438 0,391 0,360 0,336 0319 0304 0293 0,283 0,246 0,202 0,162 0,15
0,795 0,615 0,521 0463 0423 0,393 0,370 0,352 0,337 0,325 0,278 0,221 0,170 0,125
9 0,639 0,478 0,403 0358 0,329 0,307 0,290 0277 0,266 0,257 0,223 0,182 0,145 0,111

0,754 0,573 0,481 0425 0,387 0359 0338 0321 0,307 0,295 0,251 0,199 0,152 0,111

' TTatu- u OAHOIIPOLIEHTHBIE IIPEAEABL AASL OTHOLIEeHUs: G HauOOABLIEeH BBIOOPOYHOM AUCIIEPCUU K CyMMe k BBIOOPOYHBIX AUCIIED-
CHH, HOAyYE€HHBIX U3 k He3aBMCUMBIX BEIOOPOK 00beMOM 1. [lepBoe 3HaueHue COOTBETCTBYeT YPOBHIO 3HauuMocTH a = 0,05, a BTO-
poe —a=0,01.
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