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BBEJAEHUE

CrarucTnka Kak oOIIECTBEHHAs HayKa M3y4aeT KOJMYECTBEHHYIO CTOPOHY
Pa3JIMYHBIX MACCOBBIX HSKOHOMUYECKHUX U COIMAIbHBIX SIBICHHUM U MPOIIECCOB
0OI1IECTBEHHOM KHU3HU C YUYETOM UX KAa4€CTBEHHOW CTOPOHBI. C MOMOIIBIO CUCTEMBI
KOJIMYECTBEHHBIX TOKA3aTeleld CTAaTUCTUKA OTpa)XkaeT NpolecC U Pe3yabTaThl
(GYHKIMOHUPOBAHUS ~ PHIHOYHOM  SKOHOMHUKH, AHAIM3UPYET  TEHACHIUU U
3aKOHOMEPHOCTH pa3BUTHUS 00IIECTBA.

JlaHHbIi Kypc 1a00paTOPHBIX padOT BKIIOYAET U OOIIYIO0 TEOPUIO CTATHUCTHKH,
pa3pabaThIBalOLIyl0  METOAOJIOTUIO  TOJy4YeHHUs, 00paboTKM U aHaiIM3a
CTATUCTUYECKUX JAHHBIX, U DKOHOMMYECKYIO CTATUCTUKY, YJIEISIONIYI0 OCHOBHOE
BHUMAHHE KOJUYECTBEHHOMY OMHCAHHUIO YKOHOMHYECKOTO IMpPOIIecca, COCTOSHUIO U
Pa3BUTUIO HSKOHOMHUKM B I1€JIOM, M COIMAJIbHYIO CTaTUCTUKY, JAIOUIYIO
KOJINYECTBEHHYIO XapaKTEPUCTUKY YPOBHS )KU3HU HACEJICHUS, COCTOSIHUS Y Pa3BUTHS
coIMaIbHOM chephl.

BaxxHyto posib B OCBOCHHM Kypca CTaTUCTUKU UTPAIOT MPAKTUUYECKUE 3aHATHUS,
Ha KOTOPBIX pacCMaTPUBAIOTCS aKTyallbHbIE€ BOMPOCHI, CBSI3aHHBIC C MEPEXOJ0OM
AKOHOMMKHU Ha MEXIYHAPOJAHBIE CTAHAAPTHI yU€Ta U CTATUCTUKH.

OcHoOBHasi 1eJIb NPAKTHUUYECKUX 3aHATHH — TMPUMEHEHHUE METOAO0B
CTATUCTUYECKOTO aHajn3a B KOHKPETHBIX O0OJIACTAX MCCIEIOBAHUSA COIMAIbHO-
HKOHOMUYECKHUX MPOLIECCOB, MPOUCXOIAUINX B OOLIECTBE.

[IpuMeHsT COBPEMEHHYIO METOJOJOTUI0 HCYUCICHUS CTAaTUCTHUYECKUX
MOKa3aTeJeH, YUUTHIBAIOIIYI0O H3MEHUBIIYIOCS XO3SMCTBEHHYIO U 3aKOHOJIATEIbHYIO
NPaKTUKY,  HEOOXOJUMO  HW3y4aTh  B3aUMOCBS3M  MEXIY  BaKHEUITUMU
CTaTUCTHUYECKMMH TOKa3aTeJsIMA M Ha NOpUMEpax peIICHHs 3a/1ad IOKa3bIBaTh
BO3MO>KHbBIEC HAPABJICHUS UX aHAIN3A.

JJABOPATOPHAS PABOTA Ne 1

CBOJIKA U TPYIIIUPOBKA CTATUCTUYECKOU NTH®OPMAILINN

Iear pa6oTbl. V3yunTh OCHOBHBIC TPHWHIMIBI TPOBEACHHUS CBOAKH U
TPYIIIUPOBKY CTATUCTUYECKUX JAHHBIX U OCBOMTH UX MPAKTHYECCKOE MPUMEHEHHE C
UCIOJIb30BaHUEM cTaHAapTHHIX QyHkIui MicrosoftExcel.

Kpatkue TeopeTrudeckue cBeieHUsI

CBoJIKA — 3TO KOMIUIEKC TIOCIICIOBATEIIBHBIX OIepaluii 1o 000OIICHUIO
KOHKPETHBIX €AMHUYHBIX (DAKTOPOB, OOpPa3yIOIMMUX COBOKYIHOCTH, JIJISl BBISBIICHUS
TUTIAYHBIX YePT U 3aKOHOMEPHOCTEH, MPUCYIIUX U3YIaEMOMY SIBIICHUIO B IIEJIOM.

['pynmupoBkoil  Ha3pIBaeTCs  pa30MEHUE COBOKYMTHOCTHM HA  TPYIIIHI,
OJTHOPOJIHBIC 110 KAKOMY-JTHOO0 MPU3HAKY.

['pynmupoBKa SBISICTCS BOKHEUIIUM CTAaTUCTHYCCKUM METOJOM OO0OOIICHUS
CTATUCTUYCCKUX JAHHBIX, OCHOBOH JJII MPABUIBHOTO MCUYUCICHHUS CTATHCTHYCCKUX
MMOKa3aTejeH.



C moMo1bi0 METO1a TPYNIIMPOBOK PEIIAKOTCA CAEAYIOIIHNE 3a0aUHn:

* BBIJICJICHUE COLIMAIIbHO-DKOHOMUYECKUX THUIIOB SIBJICHU;

* U3y4CHUE CTPYKTYPHI SIBJICHUS U CTPYKTYPHBIX CIIBUTOB, IMPOUCXOJSIINX B
HEM;

* BBISIBJICHUE CBSI3M M 3aBUCUMOCTH MEKY SIBIICHUSIMU.

[locTpoeHne  rpynnmupoOBKH  HAYMHAETCA C  ONPEACIICHHS  COCTaBa
IPYIIHPOBOYHBIX PU3HAKOB.

[pynnupoBOYHBIM  MPU3HAKOM  HA3bIBAETCS  MPU3HAK, [0 KOTOPOMY
MPOBOJIUTCA pa3OMEHHe EeIUHUI] COBOKYMHOCTH Ha OTAeHbHbIe Tpynmbel. Ot
MPaBUIBLHOTO  BBIOOpAa  TPYNIHUPOBOYHOTO  TPHU3HAKA  3aBUCAT  BBIBOJBI
CTATUCTUYECKOT0 HCCIIETOBAHUS.

[locine TOro kak ONpENEICHO OCHOBAHHWE TIPYNIUPOBKH, CIEAYET PELIUTh
BOIIPOC O KOJMYECTBE TPYMNIN, HA KOTOPbIE HAA0 pa3OUTh HCCIETYEMYIO
COBOKYITHOCTb.

Uucno rpynm 3aBUCHT OT 3aJad HCCIEIOBAaHUS W BUAA I[IOKA3aTes,
MOJIO)KEHHOTO B OCHOBAHHWE TPYIIHPOBKH, UYHUCICHHOCTH COBOKYITHOCTH, CTEIICHU
BapuallNK IPU3HAKA.

Ecnu rpynnupoBka CTpOUTCS MO aTpUOYTUBHOMY MPHU3HAKY, TO TPYIIN, Kak
npaBuiio, OyIeT CTOJBKO, CKOJBKO HMMEETCS Tpajaiuii, BUJOB COCTOSIHHI y 3TOrO
npu3HaKa (Harpumep, rpyrinupoBKka pabOTHUKOB 110 00Pa30BaHMUIO).

Ecau rpynnupoBka MpoOBOAUTCS TIO KOJUYECTBEHHOMY MPHU3HAKY, TO
HE00X0AMMO 00paTUTh 0CO00€ BHUMAHUE HA YMCIIO €IMHHUI] UCCIEAYEMOIO0 00bEKTa
Y CTETeHb KOJIEOJIEMOCTH TPYIITUPOBOYHOTO ITPU3HAKA.

OmnpeneneHue 4uciia TPYII ¢ MOXKHO OCYIIECTBUTh MAaTEMATHYECKUM ITyTEM,
ucnonb3ys popmyny Crepaxecca:

n=1+3,322+1gN (1.1)
r7e 1 - yuciao rpynm; N - 4kciOo €IUMHUL] COBOKYITHOCTH.

Henocrarok gopmynsl Ctepkecca COCTOUT B TOM, YTO €€ MPUMEHEHHUE JIaeT
XOpOIINE PE3yJbTaThl, €CIIM COBOKYIMHOCTh COCTOUT W3 OOJBIIOr0 YHCIa €IUHHII,
pacrpeneneHrue €IMHUILLl 10 MPU3HAKY, MOJIOXKEHHOMY B OCHOBAaHHME TPYHIIUPOBKH,
0JIN3KO K HOPMAJILHOMY M MPY ATOM B TPYIIaxX MPUMEHSIOTCS paBHbIC HHTEPBAJIbI.

UToOBl MONYYUTH TPYIIbI, aJeKBAaTHbIC JIEHCTBUTEIHLHOCTH, HEOOXOIUMO
PYKOBOJICTBOBAThCSA CYITHOCTHIO U3Yy4aEMOTIO SIBJICHUS.

Korma omnpeneneHHo 4wWcino Tpynm, CleAyeT ONPENeuTh HMHTEPBAIIbI
IPYIIHUPOBKHU.

NutepBan — 92TO 3HAYCHHMS BapbUPYIOIIETO MpH3HAKA, JeXKalue B
OTpeeNICHHBIX TpaHuIaXx. Kaxaplii MHTEpBaa MMEET CBOIO BEIMYUHY, BEPXHIOI U
HWKHIOIO TPAaHMIBI WIM XOTS Obl OJHY M3 HUX. HuxHel rpaHunedl HHTepBaia
Ha3bIBAETCS HaWMEHbIIIEE 3HAUCHHUE TpPU3HAKa B HMHTEpBajie, a BEPXHEH TpaHUIICH
ABJISICTCS HauOoJiblliee 3HAYEHWE TMpU3HAKa B HEM. BennumHa WHTEpBajia
MIPEICTABIISIET COOOM PA3HOCTh MEXKy BEpXHEH U HIDKHEHW rpaHUIlaMy WHTEpBaa.

WuTepBanbl TPyNMUPOBKU B 3aBUCUMOCTH OT UX BEJIMYWHBI OBIBAIOT PaBHBIC U
HEpaBHbIE.



Ecnu Bapuainus npu3HaKa MPOSIBISIETCS B CPABHUTENIBHO Y3KMX TpaHULAX U
pacrpeaeneHue HOCUT paBHOMEPHBIN XapakTep, TO CTPOSAT TPYNIIUPOBKY C PABHBIMU

WUHTEpBaJIaMH.
Benuuuna paBHOro MHTEpBaJia BEIYHUCISETCS 10 (hopmyie
1 =(Xmax- Xmin) /N, (1.2)
rne Xmax U Xmin - MakCUMaJIbHOE€ M MHUHUMAJbHOE 3HAYEHUs NpHU3HAKA B
COBOKYIHOCTH.

[Ipexne dyem omnpenensTh MaKCUMaJIbHOE W MHUHUMAJIBHOE 3HAYEHUS, W3
COBOKYITHOCTH PEKOMEHIyeTCS NCKIIOUYUTh AHOMAJIbHbIE HAOTIOACHHS.

Ecnu MakcumanbHOE W MHUHUMAJIbHOE 3HAYEHUS CHJIBHO OTJIMYAKOTCS OT
CMEXHBIX C HUMU 3HAUYCHHN BapUAHTOB B YHOPSJAOYEHHOM psAy 3HAYCHUM
IPYNIIMPOBOYHOIO MPHU3HAKA, TO JJISI ONPEIECICHHUS BEIMYMHBI MHTEpBAJIa CIIEAYET
MCIIOJIb30BaTh HE MAKCUMAJIbHOE U MUHUMAJIbHOE 3HAYEHUS, a 3HAUYCHHUS, HECKOIBKO
MPEBBIIAIOIINE MUHUMYM U HECKOJIBKO MEHBIIIE, YEM MAaKCUMYM.

[TonyyeHHoe 3HaUYCHHE BEJIMYMHBI WHTEpBaja HEOOXOJIUMO OKPYTJIUTh, Kak
IIPaBUJIO, B OOJIBIIIYIO CTOPOHY.

Ecnu pa3max Bapuanuy Npr3HAaKa COBOKYIHOCTH BEJIUK W 3HAYEHHUS MPU3HAKA
BapBUPYIOTCSI HEPABHOMEPHO, TO CIEAYET UCIOIb30BaTh IPYNIUPOBKY C HEPABHBIMU
UHTEepBAJIaMHU.  lCrONb30BaHME  HEPABHBIX  HHTEPBAJIOB  XAPAKTEPHO  JIA
OOJBIIMHCTBA  COIMATIbHO-DKOHOMUYECKUX SBJICHHUM, OCOOCHHO TpU aHAIU3e
MaKpPOIKOHOMHYECKUX MOKa3aTelnei. |

HepaBHbie uHTEpBalbl MOTYT OBITH NPOTPECCUBHO BO3PACTAIONIUMU HIIU
MPOTrPECCUBHO YOBIBAIOIIMMH B apU(PMETHUECKON MIIH T€OMETPUUECKOIN MTPOTrPECCHH,
a TaK)Ke MPOU3BOJILHBIMU U CIICIIMATM3UPOBAHHBIMH.

Crneunanu3upoBaHHbIE HMHTEPBAJIbl HMCHOJB3YIOTCS U1l BBIACICHUSA U3
COBOKYITHOCTU OJTHUX U TE€X YK€ THUIOB 10 OJJHOMY U TOMY e MPU3HAKY ISl SIBJIICHU,
HaXOSIINXCS B PA3JIMYHBIX YCIOBUSX.

HuTepBasnbl rpynmupoBOK MOTYT OBITh 3aKPHITHIMU U OTKPBITHIMU. 3aKPBITHIMU
Ha3bIBAIOTCSI MHTEPBAJbL, Y KOTOPBIX MMEIOTCS BEPXHSS W HIDKHSS TPAHULBL Y
OTKPBITHIX MHTEPBAJIOB YKa3aHa TOJBKO OJIHA TPAHULIA: BEPXHSIS - Y EPBOTO, HUKHSAS
- Y TIOCJIETHETO.

[Ipn rpynnupoBKe €AWHUIl COBOKYIMHOCTHM MO KOJUYECTBEHHOMY NPHU3HAKY
TPaHUIIBI MHTEPBAJIOB MOTYT ObITH 0003HAUEHBI TTO-PA3HOMY, B 3aBUCUMOCTH OT TOTO,
HETIPEPBIBHBIN 3TO NPU3HAK WU IPEPHIBHBIN.

Eciau ocHOBaHWeM TpyHIUPOBKHM CIY>KUT HEMPEPHIBHBIA MPHU3HAK, TO OJIHO U
TO >K€ 3HAUYCHHE MPU3HAKA BBICTYNMACT W BEpPXHEW, W HIDKHEH TpaHUIlAaMU JIBYX
CMEXHBIX HHTEpBaJIOB. Takum oOpa3om, HIXHss rpaHuna (i + 1)-ro uHTEpBaia
paBHa BepXHEH TpaHuUlIE 1-T0 HHTEpBaa.

Ecau B ocHOBaHUM TPYNIUPOBKU JICKHUT MPEPHIBHBIM MPU3HAK, TO HUKHSS
rpanuia (i + 1)-ro uHTEpBasia paBHA BEpXHEH IPAHUIIC 1-T0 HHTEPBaja, YBEIUUCHHOM
Ha 1.

[Tocne onpenesieHus TpaHUL] TPYII CTPOUTCS Psifl paclpeieNICHuUs.



CratucTUYecKHil psii paclpefeNieHusl - 3TO YNOPSAOYEHHOE paclpeiesieHue
€MHUI] COBOKYITHOCTH Ha TPYMIIBI 10 ONPEAECICHHOMY BapbUPYIOIIEMY TPU3HAKY.

B 3aBucuMOCTH OT HpH3HAKA, B3ATOTO 3a OCHOBY TI'PYNIUPOBKHU, Pa3auyaroT
aTprOyTUBHBIE Y BAPUALIMOHHBIE PSJIbI PACIIPEACIICHHUS.

ATpuOyTHUBHBIC

PAIBI

pacipcaciCHua

IMOCTPOCHBI  IIO

Ka4CCTBCHHBIM

pu3HaKam (pacrpeesieHue Mo Moy, HallMOHATBHOCTH, TPO(PECCUH U T.11.).

BapI/IaHI/IOHHI)Ie paAdbl  paclIpCaciIiCHUA I1I0CTPOCHBI

MIPU3HAKY.

Psin pactipenenenust IpuHATO 0POPMIIATH B BUJIE TaOJHII.
JIx000i1 BapHaLlMOHHBIN PsIJT COCTOMUT U3 IBYX 3JIEMEHTOB: BAPUAHTOB U YaCTOT.
BapuantamMu CUWTarOTCA OTAEIBHBIE 3HAYECHUS IIPU3HAKA,

IIPUHAMAET B BapUALMOHHOM psay,

3HA4YECHUs MPU3HAKA.

YacToThl - ATO YMCIEHHOCTH OTAEIbHBIX BapHUAHTOB WM KaXXJOW TPYIIIbI
BApUALIMOHHOTO PsiAa, T.€. 3TO YMCIIA, MOKAa3bIBAIOIINE KAaK YacTO BCTPEYAIOTCS TE
WM WHBIE BapuaHTbl B psaAy pacnpeneneHusd. CymMma BCeX YacTOT OMNPENEIseT
YUCJICHHOCTh BCE COBOKYITHOCTH, €€ 00BEM.
IHopsinok BeIMOJIHEHNSI padOThI

O ~NO O~ Wi —

. BeIOOp rpynnupoBoYHOTO NpU3HAKA.

. Onpenenenne KoJIM4ecTBa rpym.

. PacueT BenmunHbl HHTEPBaa IPyNIIAPOBKH.
. YCTaHOBJIEHUE TPAHHUL] TPYIII.
. IlocTpoeHue psaa pacupenesieHus.

. Be10op nokazaresnei 11t XapaKTepUCTUKU TPyIIIL.

. PacueT Benm4MHbI moKa3arenei mo Kaxao0u rpyIre.
. CBeieHMEe TaHHBIX TPYNIUPOBKH B TaOIUILY.

I[Ipumep BbinoHEeHUs1 padoThI

3amanue. [lpousBecTH TpyNMUPOBKY MNPEANPHUITHI PErHOHA MO CTOMMOCTH
OCHOBHBIX CPEJICTB M OMPENEIUTh CPEIHUM 00bEM BBIMTyCKa MPOIYKIIUUA B KaXKIOU
rpynmne. Mcxoausie nanHble s pacuera npuBeaeHsl B Tadm. 1.1.

II0 KOJHUYCCTBCHHOMY

KOTOpBIE OH
T.€. KOHKPETHOE 3HaYeHHE BaAPBUPYIOIIErO

Tabmuma 1.1

XapakTepUCTUKA MPEANPUATAN PETHOHA IO CTOUMOCTH OCHOBHBIX CPEJICTB U

00beMy BBITYCKa MPOAYKITUU

Howmep Croumocts O6bem Howmep Croumoctb Ob6beMm
TPEATIPUSTHS OCHOBHBIX BBIITyCKa IPEATIPUATHS OCHOBHBIX BBIITyCKa
CpPEACTB, MIIH | IIPOAYKIUU, CPEACTB, MJIH | TIPOAYKIIUH,
pyo. MJIH pYO. pyo. MJIH PYO.
1 5999 5349 16 6413 7079
2 6925 6882 17 9387 6339
3 6925 7046 18 3949 1544
4 10097 7248 19 10826 11431
5 8097 5256 20 6695 4105
6 11116 14090 21 6633 13366
7 5880 3525 22 6472 6340




8 7355 5431 23 6183 3624
9 9566 7680 24 8107 4917
10 7884 8226 25 9369 9040
11 7038 4081 26 11817 5359
12 4950 10473 27 4894 6266
13 4550 6097 28 8488 17093
14 3427 5307 29 7560 11641
15 6062 7400 30 6429 12328

B cooTBeTcTBUM ¢ 3aJlaHUE€M TPYNIUPOBOYHBIM IPU3HAKOM  SIBISIETCS
CTOMMOCTH OCHOBHBIX CPE/ICTB MPEATIPHUATHSL.

KommuectBo rpymmm n = 1 + 3,322 * 1g(30) = 6. CiiemoBaTenbHO, COBOKYITHOCTh
HE00X0AMMO pa30UTh Ha 6 TPYIIIL.

Teneprb ompenensiercs MUHIMAIbHOE ¥ MaKCHMaJbHOE 3HAYCHHUS MPU3HAKA B
COBOKYITHOCTH, IS ATOT'O HCIOJNB3YIOTCs craHmapTHeie ¢pyHkuun MSExcel MAKC,
MUH (xareropusi «CraTtuctuueckue»). MuHUManbHOE 3HaUY€HHE cocTaBiseT 3427
MJIH py0., MakcumanbHoe -118/7 muH pyoO.

PaccunThIiBaeTCs BEJIMUMHA PAaBHOT'O HHTEPBAJIa TPYIIITHPOBKH:
I = (11817 - 3427) / 6 = 1400 muH pyoO.

Takum 00pazom, BennunHa uHTEpBaia coctasisieT 1400 miH pyo.
OmnpenenstoTcs rpaHullpl Tpymm (tadi. 1.2).

Tabmuma 1.2
Pacder rpanun rpynn v 4acTor
Howmep rpynmnsl HwxHss rpanuna BepxHss rpanuna KosmuecTBo npennpustuii
1 3427 3427+1400=4827 3
2 4827 4827+1400=6227 6
3 6227 6227+1400=7627 10
4 7627 7627+1400=9027 4
5 9027 9027+1400=10427 4
6 10427 10427+1400=11827 3

PaccunThIBaeTCS KOIMYECTBO MPEANPHUITHIA (YaCTOTa), BOIIEAIINX B KaXIYIO
IPYyIIy C HCIOJIb30BaHKEeM craHaaptHoit ¢ynkuuu MicrosoftExcel[YACTOTA
(kateropust «CTaTUCTUYECKUEY).

Oynkius YACTOTA nomkna 3a1aBathbesi B kKauecTBe (Hopmyibl MmaccuBa. J{mst
ATOr0 HEOOXOUMO CJIENaTh CIEIYIOIIee:

1. Beiienuth quamna3oH s4YeeK, PaBHBINA KOJIWYECTBY MHTEPBAJIOB, HAYMHAS C
STUEUKH, coieprKaieit hopmyy.

2. Haxatp knaBumry F2.

3. Haxxats onnoBpemenno knaBumu CTRL + SHIFT + ENTER

Ecnu ¢popmyna He Oyner BBeieHa Kak (popmyJia MaccuBa, €IMHCTBEHHOE

3HaueHue Oyner paBHoO 1.




PesynpTaTel pacdyeToB cBomsATcs B Tabm. 1.3. B Tabmume mnpencraBieH
BapUAIIMOHHBIA PAJ PACIPEICICHUS TPOMBIIUICHHBIX MPEANPHATHH pPETHoHa II0
CTOMMOCTH OCHOBHBIX CPEJICTB.

Tabmuma 1.3

['pynmupoBKa IpeANpUATANA PETHOHA TI0 CTOUMOCTH OCHOBHBIX CPECTB

['pyninbl npeanpugaTuil o KonnuectBo CpenHsisi CTOUMOCTD Cpennuii 06beM
CTOMMOCTH OCHOBHBIX MpeANPUITHI OCHOBHBIX CPEJICTB, MPOU3BOICTBA, MIIH

CpenCTB MJIH pYyO. pyo.
3427-4827 3 4127 4316
4827-6227 6 5527 6106
6227-7627 10 6927 7830
7627-9027 4 8327 8873
9027-10427 4 9727 7577
10427-11827 3 11127 10293
Utoro 30 7347 7485

BapuaHntamu pszia pacrpenesieHus SBISI0TCS OTIEIbHbIE 3HAUYEHUSI CTOUMOCTH
OCHOBHBIX CpPEICTB IPOMBIIIJIECHHBIX MNPEANPUATHA PpPEruoHa, 4YacTOTaMH -
KOJIMYECTBO MPEANPUATHI, BOIIEANNX B KAKIYIO TPYIIILY.

[Io kaxnmol Trpynme MNpeAupHITH ONPENENsIeTcs CpEeaHsAsl CTOMMOCTh
OCHOBHBIX CPEJICTB MPEANPHUATHS U CPEAHUI 00BEM BBITyCKa MPOAYKIUH.

Buwieoowt:

B xone mpoBeneHHs CBOJAKH W TPYIIIUPOBKH CTATUCTHYECKOW WH(pOpMAIU
pa3OMIM COBOKYMHOCTb, COCTOALIYI0 U3 30 MpPOMBINIIEHHBIX MNPEANpUITH, Ha 6
TPYIIII.

B kadectBe TIpynmMpoOBOYHOIO TMPHU3HAKA B3SJIM II0KA3aTellb CTOMMOCTH
OCHOBHBIX CPEACTB NpPEANpUATU. JIaHHBIM NPU3HAK SIBIAETCA KOJWYECTBEHHBIM.
[Tonmyumnace npocTast TpynIMupOBKa.

[Io kaxngoWm Tpymnmne NPEeaIpUATHH PACCUATAIM TOKA3aTeId - CPEIHIO0
CTOMMOCTb OCHOBHBIX CPEJICTB MPEANPHUATHS U CPEAHUNA 00BEM BBIITYCKA IPOIYKIIMH.

JIABOPATOPHAS PABOTA Ne 2
CPEJHUE BEJINYUHDLI. IOKA3ATEJIN BAPUALIMHU

Heap padorbl. M3yunTh OCHOBHBIE NMPUHLHUIIBI PACUYETA CPEIHUX BEIWYUH U
IIoKa3aTesey Bapualyuu U 10 HECTPYIIIUPOBAHHBIM U CIPYIIIMPOBAHHBIM JaHHBIM U
OCBOUTH HUX HpaKTI/I‘-IeCKOG HpI/IMeHeHI/Ie C HUCITIOJIB30BaAHUECM CTaHI[apTHBIX (I)YHKL[I/Iﬁ
Microsoft Excel.

Kparkue Teopernueckue cBeieHUs

N3yyast 3aperucTprpOBaHHBIE B TMPOIECCE CTATUCTHYECKOTO HAOIIONCHUS

BCJIMYHWHBI TOI'O UJIM UHOI'O HpI/ISHaKa y OTACJIBbHBIX COIWHUAUIL COBOK}’HHOCTI/I, MOXHO




OOHApPYXXUTh paznmuuusi MexXAay HumH. [lodTOMy, YTOOBI ONMpene uTh 3HAYCHHE
NpU3HAKa, XapaKTepHOE IS BCEH M3ydaeMOW COBOKYITHOCTH €IWHHII, UCIIOJIB3YIOT
CpeIHUE BEIININHBI.

Cpeousa eenuyuna TPEACTABISET COO00M O0O0O0OHICHHYIO KOJWYECTBEHHYIO
XapaKTepUCTHKY TpU3HAKa B CTAaTUCTHYECKOH COBOKYMHOCTH B KOHKPETHBIX
yCcIoBUSAX MecTa W BpemeHH. [lokazatens B (opme cpemaHel BETUYMHBI BhIpa)kacT
TUNIUYHBIE YePThl U J1aeT O0O0OOIICHHYIO XapaKTEPUCTUKY OJHOTHITHBIX SIBICHHH IO
OJTHOMY W3 BaphUPYIOIINX MTPU3HAKOB.

Ilpocmas cpeoHsss pacCUUTHIBACTCA IO HE CTPYIIIUPOBAHHBIM JaHHBIM H
HMMEET CJICIYIOIMNUN OO BU:

N z Zx.z
X = L (2.1)
n
I7I€ X;- BEJIMUYMHA OCPEAHSAEMOTO NMPU3HAKA Y KaXK0N €IUHUIIEI COBOKYITHOCTH;
N - 00b€M COBOKYITHOCTH; Z - TTIOKa3aTeJb CTEIICHHU CPEIHEH.

B3sewennas CpeaHﬂ}Z BBIYHUCICTCA IIO CTPYIIIMPOBAHHBIM JdHHBIM H HMCCT

o011l BUI:
- _ Z,inz'fi

r7ie f;- 4acToTa WM MOBTOPSIEMOCTh MHAMBUAYAJIbHBIX 3HAUCHHUM MPHU3HAKa B
COBOKYITHOCTH.

BriGop Buma cpegHed ompeAessieTcsi OKOHOMHYECKHM  COJIEp’KaHHEM
MOKa3aTesisd U UCXOHBIX TaHHBIX. B Ka)K/10M KOHKPETHOM cllydae IPUMEHSIETCSI OHA
W3 CTENEHHBIX CPEIHUX.

Hawnbomnee pacnpocTpaHEHHBIM BHUIOM CPEIHHMX BEJIIMYUH SIBISETCS CPEIHSIS
apudpmerndeckas. OHa TPUMEHSETCA B TEX CIIydasiX, KOrja 00beM BapbUPYIOIIETO
IIPU3HAKa JUIi BCEHM COBOKYIHOCTH BBIPAXaeTcsi CYMMOW 3HAYEHUW IPU3HAKOB
OT/ICJIbHBIX €€ €IUHULL.

Cpennsist apupMeTndecKkas MpocTasi paCCUUTHIBACTCS 10 (opMyJIe:

X==24 (23)
Cpennsist apupMeTnyeckas B3BelIeHHas 110 (GopmyJie:
v _ 2Xi'fi
X == :
Xfi (24)

Kpome cTeneHHbIX CpelHUX B CTAaTUCTUYECKON MpaKkTUKE MPUMEHSIOTCS
CTPYKTYpHbIE (WJIM pacnpefenuTenbubie) cpeanue. OHU  UCMONB3YIOTCA  JIA
U3Y4YEeHUS] BHYTPEHHETO CTPOEHUS U CTPYKTYPHI PSJIOB pacnpeneneHus npusHaka. K
HUM OTHOCATCS MOJIa M MEMaHa.

Mooou HazpiBaeTcsi HamOOJee YacTO BCTPEYAIOMIMICS BapuaHT WU TO
3HaUYE€HHUE MPHU3HAKA, KOTOPOE COOTBETCTBYET MAKCUMAJIBHOM TOYKE TEOPETHUECKOM
KpUBOM pacnpeneneHus. B TUCKpeTHOM psjly MoJa - 3TO BapHaHT ¢ HAWOOJbILEH
YaCTOTOM.



B wuHTEpBaNbHOM BapMAaMOHHOM pSAAY MOJOM NPUOIMIKEHHO CUHUTAIOT
LEHTPAJIBHBIN BaApUAHT TaK HA3bIBAEMOI'0 MOJAJIBHOTO HHTEPBAJIA.

Mooanvuwiii unmepean - ’T0 UHTEPBAJ, KOTOPbII UMEET HAauOOJIBIIYIO YAaCTOTY.

KoHKpeTHOE 3HaueHue MOABI Ul MHTEPBAIBHOIO psAfa pPACIPEICICHUS C
paBHBIMU MHTEPBAJIaMU OIpEAEsAeTCs GOpMyIIOi

— H me— mo—1
MO_XMO+ImO (fmo-fmo-1)+(fmo- mo+1) (25)

IIe e Xy, - HIDKHSS TpaHWIa MOAAJIbHOTO HWHTEpBaNa; lyo— BEJIMYMHA
MOJIalIb-HOTO MHTEpBaNa; fo- 9acTOTa, COOTBETCTBYOMIAS MOJAIILHOMY UHTEPBAIY;

fno-1 - YacToTa MHTEpBaANA, MPEIIISCTBYIONIAs MOIATbHOMY HHTEpBaty; Tyt -
4acTOTa MHTEpBaia, CICAYIOIIETO 32 MOJAJIBHBIM.

Meouana — 3TO BENWYHMHA, KOTOPAs AEIUT YHUCIEHHOCTb YIOPSJIOYEHHOTO
BAPHUALIMOHHOTO psAa HA [JBE pPaBHbIE 4YacTU: OJHA 4YacTb HMMEET 3HAYCHHE
BApPBUPYIOIIET0 NpPHU3HAKA MEHbILE, YEM CPEIHUN BAPUAHT, Apyras - OoJiblle, YeM
CpPEIHUM BAPUAHT.

B IucKpeTHOM psiiy C YETHBIM YMCIOM WUHAWBHIYAJIbHBIX BEIUYUH MEAUAHON
Oyner cpenHsis apupMeTHdecKas U3 IBYyX CMEKHBIX BAPUAHT, a C HEYETHBIM YUCIOM
MeIMaHoM OyAeT BapuaHTa, PaclONIOKEHHAs B LIEHTPE psAaa.

JI71st ”HTEpBAJIBHOTO Psiia MEIMAaHa ONpEEseTCs 0 PopMyJIe:

Xf /oo
MMe:XMe+ [ Mewl (2 . 6)
fme .

T/I€ Xye - HWKHSS TPaHUIA MEIMAHHOTO MHTEPBANA; lye - BEIMYMHA MEJIMaH-
HOTO MHTEPBAJA; Spe.1 - CYMMa YacTOT, HAKOIUICHHAS JI0 MEJMAHHOTO MHTepBana; fye
- YaCTOTAa, COOTBETCTBYIOIIAS] MEANAHHOMY UHTEPBAILY.

Meouannviti unmepean - 3TO TEPBBIA MHTEPBAJN, B KOTOPOM HAKOILJIEHHAs
4acTOTa COCTABIISIET MTOJIOBUHY MJIM OOJIbIIIE MOJOBUHBI 00IIEH CYMMBI YacTOT.

Pa3nnune WHAMBUAYaNbHBIX 3HAYEHUs MPHU3HAKA BHYTPH H3y4aeMoil
COBOKYIIHOCTH B CTaTUCTHUKE Ha3bIBAETCS sapuayueu npushaxa. OHa BO3HHMKAET B
pe3yJabTare TOTO, YTO €r0 MHAMBHUAYAJIbHbIC 3HAYCHHS MPU3HAKA CKJIABIBAIOTCS MO
COBOKYMHBIM  BIUSHUEM Pa3HOOOpPAa3HBIX (PAKTOPOB, KOTOpPBIE IO-Pa3HOMY
COYETAIOTCS B KAKJIOM OTAEIBHOM CIIydae.

KonebieMocTh OTaeNbHBIX 3HAYEHUN XapaKTepU3YIOT MOKa3aTelld BapUalluu.
CratucTuyeckue Mmoka3areiy, ONpPEIeIIONINE BapUalUIo, JEIATCA Ha JIBE TPYIIIBL:
aOCOJIOTHBIE W OTHOCHUTENbHbIE. K aOCOJMIOTHBIM OTHOCSTCS pa3Max BapualllH,
CpeaHee JMHENHOE OTKIIOHEHHE, TUCIIEPCHUS U CPENHEE KBAIPATUUECKOE OTKIOHECHHUE.
Bropas rpymnma mokaszareneil BBIUMCISIETCS KaK OTHOLIEHHE aOCOJIOTHBIX
MmoKaszaTeled  Bapuanmu K  cpenHei  apudmernueckoil.  OTHOCHUTEITHHBIMH
MoKa3aTeasIMH  BapHallMd  SIBJISIFOTCS  KOA((UUMEHThl OCHWUISALUHU, BapHallHH,
OTHOCHUTEIBHOE JIMHEMHOE OTKJIOHEHUE.

CaMbIM MPOCTHIM aOCOJIOTHBIM IOKa3aTejeM SBIAECTCS pa3Max BapHalllu.
Paszmax eapuayuu 1moka3pIBaeT, HAaCKOJIBKO BEIMKO pPa3jIMuue MEXAY €IUHHUIAMU

COBOKYITHOCTH, HMCIOIIIMMH HAUMCHBIICC U HauOoJIbIIIEE 3HAYCHHUE IIpHU3HaKa:
R=Xmalx'xmin ) (27)
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II€ Xmax M Xmin - COOTBETCTBEHHO, HAWOOJbIIEEe M HaUMEHbIIEE 3HAYCHUS
MPU3HAKa B COBOKYITHOCTH.

CpenHee JTUHEMHOE OTKIOHEHHUE BBIYUCIISETCS KaK CpeaHss apudmMeTHdeckas
(IpocTast Uiy B3BEIIEHHAs] B 3aBUCHUMOCTH OT MCXOIHBIX JaHHBIX) M3 aOCOJIFOTHBIX
3HAYEHMI OTKJIOHEHUM BapUaHT W CPEIHEr0 3HAUYCHUS IIPU3HAKA B COBOKYITHOCTH IO
cieayromuM GopMynam:

&:M’ (2.8)
J=2lxi~ XIfi
d= TR (2.9)

Cpennee nuHEWHOE OTKIIOHEHUE JAaeT 00OOIICHHYIO XapaKTePUCTUKY CTEIIEHU
KOJIE0JIEMOCTH IPU3HAKA B COBOKYITHOCTH.

OOmIenpUHATEIMA MEpaMH BapUallMM  SBISAIOTCA JUCIEPCHUS M CpEIaHEe
KBaJI[paTUYECKOE OTKJIIOHEHHE. J[aHHBIE MOKa3aTe M HAIUIM IIMPOKOE MPUMEHEHUE B
CTaTUCTUYECKUX UCCIEAOBAHUSX, & TAK)XKE B APYTUX OTPACIIAX 3HAHUU.

Jlucnepcuss mipeAcTaBiseT CcO0OM CpelHMM KBaapaT OTKIOHEHUW WHJU-
BHUIyaJIbHbIX 3HAYEHUW MpHU3HAKA OT UX CPEIHEU BEJIUYUHBI U B 3aBUCHUMOCTH OT
UCXOJIHBIX JAHHBIX BBIYHCIIAETCS 1O (hOpMyJIaM IPOCTOM U B3BEIICHHO

o2 = -7 (2.10)

2 _ Z (Xi ._)_()Zn. fi
M

(2.11)

CpenHee KBaJpaTHUECKOE€ OTKIOHEHHE PpAaBHO KOPHIO KBaJpaTHOMY U3
JTUCTIEPCHH:

o =+Jo? (2.12)

CpenHee KBaJpaTHYECKOE OTKJIOHEHHE - 3TO 000O0IIMaromas XapaKTepUCTHUKa
pa3MepoB BapUaIMK MIPU3HAKA B COBOKYIMMHOCTH. OHO BBIpa)kaeTCs B TEX K€ CIMHHIIA
U3MEPEHUS, YTO M MPU3HAK (B METpax, TOHHAX, pyOJIsX, MPOIEHTax U T.JI.)

OTHOCHUTENIbHBIC TOKa3aTeIN BapUalldd BBIPAXKAIOTCS B TMPOIEHTAX U
OTIPENENAIOT HE TOJBKO CPAaBHUTEIBHYIO OIGHKY BapHWalud, HO W  JaloT
XapaKTEPUCTHKY OJHOPOAHOCTA COBOKYITHOCTH.

Koagpguyuenm ocyuniayuu BbIYUCIAETCS KaK OTHOLIEHHE pa3Maxa BapUalUU
K cpefHel apuMeTHIeCcKO:

R

K":E' 100% (2.13)

OmnocumenvHoe JuHeUHOe OMKIOHeHUe BBIYACIACTCA KaK OTHOILICHHE
CPEIHEro JIMHEWHOT0 OTHOLIEHUS K CpeHEN apuPpMETHUECKOi:

K-=2 100%

d
x (2.14)
Haubonee wacTo B TpPaKTUYECKUX pacueTax MPUMEHIETCS TIOoKa3aTelb
OTHOCUTEILHOU BapHamuu - KOd()PHUITUEHT BapHaIiu.
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Koagpguyuenm  eapuayuu  BblUUCHSIETCS KaK  OTHOIICHHE  CPEIHETO
KBa/IPaTUYECKOTO OTKJIOHEHHUS K CpeiHeN apru(pMEeTHIECKOM:

K. =2Z-100%
X (2.15)

Jlns pacripeneneHuid, ONU3KUX K HOPMAIBHOMY, COBOKYITHOCTH CUHTAETCS
OJTHOPOJIHOM, eciii KoA(GUIMEHT Bapualuy He npesbiiaet 33 %

CpenHsiss BEMTMYMHA TOJBKO TOTJA OTPa)Ka€T TUIWYHBIA YPOBCHb NpH3HAKa,
KOT/Ia OHA pacCYMTaHa MO KAYeCTBEHHO OJTHOPOIHON COBOKYITHOCTH.

[lpu pacdere cpemHMX BEJIMYMH U TOKa3aTelied BapHall [0 HE
CTPYNIIMPOBAHHBIM JIaHHBIM HCIIOJIB3YIOT cTaHaapTHeie (yHkimu MicrosoftExcel
(Tabm. 2.1).

Tabnuua 2.1
Crannaptaeie ¢pynkmuu Microsoft Excel' ucronssyemblie npu pacuere
MoKa3aTeliel 1Mo He CrPYNIHPOBAHHBIM JAHHBIM

IToka3zarenan Hcnonb3yemasi pyHKIHSA

Cpennsist apudmeTndeckas npocras CP3HAY

Moja qucKpeTHOTrO psa MOJIA
MenuaHna JUCKPETHOTO psija MEJIMAHA
MunnMmanbpHOE 3HaUSHUE MHWH

MakcuMabLHOE 3HAUYEHHUE MAKC

Cpennee TMHEMHOE OTKIOHECHUE CPOTKIJI
Jucnepcus JANCITP

ITopsnok BbINOJIHEHUS Pa0OThI
1. OmnpeneneHue cpeaHUX BEIWYWH W TIOKa3aTeled Bapualud IO HE
CTPYIIITUPOBAHHBIM JTAHHBIM.
2. OrmnpeneneHue CpeIHUX BEJIWYMH M TIOKa3aTeledl  Bapwaludu 1O
CTPYIIITUPOBAHHBIM JTAHHBIM.

3. ®opMyIMpOBKa BHIBOJOB 00 OIHOPOIHOCTU HCCIIEAYEMOU COBOKYII-
HOCTH I10 U3y4aeMOMY IIPU3HAKY.
4,  ®opMynIUpOBKa BHIBOAOB O THIIMYHOCTU CPEIHETO 3HAUYEHUS MPH3HAKA.

IIpumep BbinoHeHUs1 padOTHI

3amanue. Paccuutath cpeHee 3HAUEHUE, CTPYKTYPHBIE CPEIHUE, TTOKA3aTEIn
BapualllK, WCIOJIb3ysl JAHHBIE O CTOMMOCTH OCHOBHBIX CPEJICTB MpPEeANpPUSITHI
peruona. OnpeaenuTb OJHOPOJHOCTh COBOKYIHOCTH MPEANPUATHI pEruoHa Mo
CTOMMOCTH OCHOBHBIX CpeACTB. OILIEHUTh TUMHUYHOCTh PACCUUTAHHOTO CPEIHEro
3HAYCHUS.

[Ipn pacdere mnokazaresneid MO CTPYNIUPOBAHHBIM JaHHBIM HEOOXOAMMO
UCIIOIb30BaTh (POPMyJIbl /IS BBIYMCIICHUS B3BEIHICHHBIX BeauduH. s ymoOcTBa
pacuera UCroab3yercs Taon. 2.2.

Tabmuua 2.2
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BcnomoratenbHas Tabnuna A pacdeTa CpelHUX MoKa3aTenel 1 mokasaresnei

BapHalyu
['pyrmms Komnnuectso Cepennna X'i-fi IXi'-Xep|*fi (x'i-f)z*fi Haxkormienasie
NPEANPUATHI | NPEANPUATUI | UHTEpBanaX;, YaCTOThI
o fi MJIH pYO. S
CTOMMOCTH
OCHOBHBIX
CPEJICTB Xi,
MJIH pyoO.
3427-4827 3 4127 12381 31105200 3
4827-6227 6 5527 33162 | 10920 19874400 9
6227-7627 10 6927 69270 | 4200 1764000 19
7627-9027 4 8327 33308 | 3920 3841600 23
9027-10427 |4 9727 38908 | 9520 22657600 27
10427-11827 | 3 11127 33381 | 11340 42865200 30
Htoro 30 - 220410 | 49560 122108000 | -

Cpennee 3nauenue npusnaka x= 220410/30=7347 mus pyoO.
MopanbHbIM UHTEpPBAJIOM SBJISIETCS HWHTEpBan (6227-7627), uMeErONIUi
MakcuMalibHY10 yacTtoty (10em.)
10-6

_ _ \
Moza M, = 6227+(7627-6227) o=

MenranHblM HHTEPBAJIOM SBJSIETCS MHTepBal 6227-7627, B KOTOpOM
HAKOIUIEHHAs 9acToTa S=19, 4To 0oJbIIie MOTOBUHBI 00IIEH CyMMBI YacTOT.

30/ _
Menmara M= 6227+(7627-6227)-%=7067 MITH. py6.

Pa3max Bapuanmm R=11827-3427=8400 miH. pyo0.

Cpennee nuHeitHOe oTKnoHeHNed =49560/30=1652 MIH. py6.
Jlucnepensis- =122108000/30=4070267

CpennexBanpatudeckoe oTkioHeHne6=v4070267=2017 miH. py0.

Koadpdunment octmmsanuu K,=8400-100/7347=114%.

OTtHocuTenbHOE NHHEHOoe oTKIoHeHne Kz=1652-100/7347=22%.

Koaddumuent Bapuarmu v=1652-100/7347=27%.

PesynpTaThl pacdera Mo HE CTPYNIUPOBAHHBIM JAHHBIM C HCIOJb30BaHHEM
craHaapTHbIX GyHkuui Microsoft Excel cocrasnsiror: cpentee 3navenue - 7302 miH.
py0., wMoma - 6925 wmmH. py06., wmeamana - 6914 wmuH.  pyo.,
pasmax Bapuauuu - 8390 wmiH. py0., cpenHee JIMHEHHOE OTKIOHEHUE -
1649 muH. py0., aucnepcus - 4382880, cpenHee KBaApaTUYECKOE OTKIOHEHHE -
2094 wmuH. py6., koadduiment ocumuauuu - 115%, nuneiHslt kKo>hdULIMEHT
Bapuanuu - 23 %, ko3punuent Bapuanuu - 29 %.

Bwieoowt

[IpuBeneHHBIC pacyeThl TMMOKa3ajdv, uYTO KOAPOUIMEHT BapHalMK HE
npesbimaeT 33 %, ciegoBaTelibHO, COBOKYIMHOCTH MOHO CUMTATh OJHOPOIHOM.
TUMUYHOCTH CpeTHETO 3HAYEHUS B TAHHON COBOKYITHOCTH - YJIOBJIETBOPUTEIHHAS.

~ 6787 muH pyoO.
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JIABOPATOPHASA PABOTA Ne 3
AHAJIM3 BAPUAIIMOOHBIX PA1OB

Heas padorbl. M3y4uTh OCHOBHBIE MPUHIIMIBI OIMpPEACIICHUS OOIIETro
XapakTepa pacipeiesieHuss U OCBOUTh UX MPAKTUYECKOE TPUMEHEHUE.

KpaTkue TeopeTnueckue cBeaeHHs

BrisicHenne o0miero xapaktepa pacmpeiesieHus MpeanojaraeT OLEHKY
CTENIEHU €r0 OJHOPOJHOCTH, a TAaKXKE BBIYUCIICHHE ITOKa3aTeliel aCUMMETPUH H
JKcIecca.

Cmamucmuueckuti psod pacnpeoenieHus — 3mo YIOPSJAOYEHHOE pacmpe-
JICNICHUE CIWHHI] COBOKYITHOCTH Ha TPYIIIBI IO OMPEACICHHOMY BapbHPYIOIIEMY
MIPU3HAKY.

B 3aBucuMoOcTH OT mpH3HAKA, B3ATOTO 3a OCHOBY TPYNIUPOBKH, Pa3auyaroT
aTpuOyTUBHBIC Y BAPUAIIMOHHBIE PSJIbI PACIIPEACIICHHUS.

Ampubymuenvle psaovl  pacnpeoenienusi TIOCTPOEHbI IO Ka4eCTBEHHBIM
pu3HaKam (pacrpeesieHue Mo Moy, HallMOHATBLHOCTH, TPO(PECCHH U T.11.).

Bapuayuonnvie psaoer pacnpedenenusi TOCTPOEHBI MO KOJIUYECTBEHHOMY
pU3HAKY.

B 3aBucHMOCTH OT XapakTepa BapHalluu IpHU3HAKA Pa3InyaloT JUCKPETHHIC U
WHTEPBAJIbHBIC BAPUAIIMOHHBIC PSIBI.

Jluckpemuwiii  6apuayuouuslii ps0 XapaKTepU3yeT paCHpeIeSICHUE €IUHUIL
COBOKYITHOCTH TIO TUCKPETHOMY TPHU3HAKY.

Humepsanvhulii sapuayuonHwvlli psi0 UCHOJb3YETCd B CIydae HENpPEpPbIBHOM
BapuaIuy MPU3HAaKa, a TAKXKE €CIIM TUCKPETHAsI BapHaIUs MPOSBIICTCS B MUPOKUX
npenernax (T.e. 9YMCI0 BApHAHTOB AUCKPETHOTO MPU3HAKA IOCTATOYHO BEJIHKO).

B BapuwanMoHHBIX psAax CyIIECTBYET OMpeNeJeHHas CBSI3b MEXKIy W3-
MEHEHHEM 4YacTOT W UW3MEHEHHEM BEJIMYMHBI BapbUPYIOIIETO TMpU3HAKA: C
YBEJIMUCHUEM BapbUPYIOIIETO MPU3HAKAa BEJIMYMHA YaCTOT BHAYaJie BO3pACTaeT [0
OTpEeNEeICHHOW BENUYMHBI, a 3aTeM YMEHbIIaeTca. Takoro poja HW3MEHEHUS
Ha3bIBAIOTCS 3AKOHOMEPHOCMAMU PACHPEOeNeHUs.

OpHa W3 BaXHBIX IEJEH CTAaTUCTUYECKOTO W3YYEHHUS BapHAIIMOHHBIX PSOB
COCTOUT B TOM, YTOOBI BBISIBUTH 3aKOHOMEPHOCTH PACTpPEICICHUS U OMPENCIUTh €
XapakTep.

[lon xpusoti pacnpedenenus noHuMaetcsi rpadguueckoe U300paKeHUE B BUIE
HENIPEPHIBHON JTMHUU W3MEHEHUS YacTOT B BApHAIIMOHHOM Py, (PYHKIIMOHAIBHO
CBSI3aHHOTO C M3MCHECHHUEM BapHaHT.

B mnpakTHke CTaTHCTHYECKUX WCCICIOBAHUN TPUXOIUTCS BCTPEUATHCS C
CaMbIMHU Pa3JIUYHBIMU PACIPEACIICHUSIMHU. Pa3nyaroT clieayronue pa3HOBUIHOCTH
KPUBBIX paclpe/ie]ICHUsI: OJHOBEPIIUHHBIE KpPUBBIC (CUMMETPUYHBIC, YMEPEHHO
ACUMMETPUYHBIC M KpailHE aCMMMETPUYHBIC) U MHOTOBEPIIMHHBIC KpHUBbIC. Jlyis
OJTHOPOJHBIX COBOKYIMHOCTEW, KakK TMPaBWJIO, XapaKTepHbI OJHOBEPIIUHHBIC
pacrnpeneneHusl.
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Omnpenenenne ¢GopMbl KPUBOW SIBISETCS BaXKHOW 3ajaveil, Tak KakK CTa-
TUCTUYECKUNA MaTepuai B OOBIYHBIX [IJII HETO YCJOBHUSIX JA€T MO ONpeAesIEHHOMY
IPU3HAKY XapAKTEPHYIO, TUIIMYHYIO IJI1 HETO KPUBYIO PACIpEACIICHUSI.

BoisicHeHne o001miero xapaktepa paclpelesieHHs MpPeroyiaraeT OICHKY
CTEMIEHH €ro OJHOPOJHOCTH, a TAK)XE BBIUMCICHHS IOKAa3aTeliel aCUMMETPUU H
JKCIIECCA.

[Ipn CpaBHUTENBHOM HW3YYEHHH ACUMMETPUU HECKOJBKUX PACIpPENCICHUN C
pa3sHBIMH €IMHULAMU M3MEPEHHUS BBIYUCIIETCS OTHOCUTENBHBIM IOKAa3aTeNb
ACHMMETPHH.

HawnGonee TOYHBIM M pacIpOCTPAHEHHBIM SIBIIACTCS TOKA3aTelhb aCHMMETPHH,
OCHOBAHHBIM HA OINPENIECIICHUN LIEHTPATBHOTO MOMEHTA TPETHErO MOPSIAKA:

Ay =2 (3.1)

03
IZI€ U3 — LUEHTPaAJIbHBI MOMEHT TPETHETO NOPSIKA.
[{eHTpanbpHBIE MOMEHT TPETHETO NOPSAIKA PACCUUTBIBAETCS 1O (hopMyIie:
Uz = Z(x_f)&f (3 2)
3= w5 :
[Ipu cuMMETpUYHOM pacipeesieHud KO3(pPUIUEHT aCHMMETPUU PaBEH HYJIIO.
IIpn As< 0 acummeTpus teBOCTOpOoHH:AS. [Ipn AS>0 acummMeTpurs mpaBOCTOPOHHSS.
O1neHKa CTeNeHN CyIIECTBOBAHUS MOKA3aTeNsl aCCHMETPHUM JAETCS C TOMOIIBIO
CPEIHEKBAIPaTUUECKOIN OIINMOKHU:
6ln—1)

S (e e @3

rae N- o00beM HAOJIIOAEHUN.
E A
Bl o 3 , TO aCUMMETPHS CYIIECTBEHHAS U pacipeie/ieHrue 4l 5 3

OE, OAg

A
IIpHU3HAKa B COBOKYIIHOCTH HE CHUMMCTPHYHO. Ecmm O_—S <3, TO ACUMMCTpUA
As

HECYUIECTBEHHa M €€ HaJW4he MOXET ObITh OOBSCHEHO BIMSHUEM pa3IMYHBIX
CIIy4JailHbIX (haKTOPOB.

Kpome Toro, B CHMMETPUYHBIX PaCHpEENICHUSX PAaCCUUTHIBACTCS MOKa3aTellb
sKclecca (OCTPOBEPLIMHHOM), MCHOJB3YIOIIUNA IEHTPAIbHbII MOMEHT YE€TBEPTOTrO
MopsiIKa:

Ecau

x

= (3.4)
TJ€ |4 — HEHTPAIBHbIA MOMEHT YETBEPTOIO MOPSIKA.
LleHTpallbHBI MOMEHT YETBEPTOrO MOPSAKA BEIYKCIISIETCS 10 POpMYIIE:

_ S(x-x)*-f
S (3.5)

DKcIlecC  MpeACTaBIsieT CO0OW BbhIMAA BEPIIMHBI AMIUPHUYECKOTO pac-
MIpE/ICNICHUs BBEPX MJIM BHU3 OT BEPIIMHBI KPUBOW HOPMAIBHOTO PACIIPEICIICHUS, T/IC
4
].,l4/ 6 =3
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Ecmm Ex=0, To pacnpenenenue sBusercs HopMaiabHbiM. Ecium Ex<0
(oTpHLIATENBHBIN IKCLECC), TO PACIPEAEICHUE ABJISETCS IUIOCKOBEPIIMHHBIM (HU3KO
BEPIITNHHBIM).

Hu3sxosepuwunnocms 03Ha4aeT OTPULIATENBHBIN DJKCIECC U XapaKTEpU3YyeT
00JIBI1IYI0 Pa30POCAHHOCTH YJIEHOB Psia.

Ecim Ex >0 (mONOXUTENBHBIM 3KClECC), TO PpaCHpPElEICHUE SIBIIIETCA
OCTPOBEPIIMHHBIM (BBICOKOBEPIIUHHBIM).

Buvicokosepuunnocms 03Ha4aeT MOJOKUTENBHBIA JKCIECC M XapaKTEPU3YET
CKOIUIEHUE YaCTOT (T.€. WICHOB BAPUALIMOHHOIO PsAJIa) B CEPEIUHE.

OneHka CTENEeHH CYIIECTBEHHOCTH 3TOr0 MOKa3aTess JAeTcsl C MOMOILIBIO
CPEIHEKBapaTHYECKON OMMOKH 3KCIECCa:

24n(n - 2)n-3)
(n—1)*(n+3)n+5) (3.6)
|Ex|

Ecimm == < 3, To KcIIece CyIEeCTBCHHBIH.
Ex

OneHka CyIIECTBEHHOCTH IOKAa3aTeliel aCUMMETPUU M SKCIECCa IMO3BOJISIET
caenaTh BbIBOJ O TOM, MOKHO JIM OTHECTU JAHHOE SMIIMPUYECKOE pacIpeieeHue K
TUITY KPUBBIX HOPMAJIBLHOTO PACIPEACICHUS.

Jnst TOro 4to0Bl SMMOMPHUYECKOE PACHPEICIICHHUE MOXKHO OBLUIO OTHECTH K
HOPMaJIbLHOMY THUITY, HEOOXOANUMO, YTOOBI U ACUMMETPHS U IKCIIECC ObUTH MPU3HAHBI
HECYIIECTBEHHBIMU.

Opx =

IHopsigok BeIMOIHEHHSI PadOTHI
1. Tloctpoenwue rpapuIeCKOro H300paKEeHHs SMITMPUUECKOTO pacipe-
JETICHUS.
2. AHanu3 BapHaIMOHHOTO PsJia PacIpeesIeHH s
3. ®@opMy/IMpOBaHHE BbBIBOJA O BO3MOKHOCTH OTHECCHHS IaHHOTO 5M
JMPUYECKOTO PACTIPENEIICHUS K TUILY KPUBBIX HOPMAJIBHOTO PACIPEAECIEHUS.
IIpuMmep BbINOIHEHHS PadOTHI
3adanue. Ha OCHOBaHWMM aHaiau3a BapHALMOHHOTO psia pacrpencineHus
cIenanuTe BBIBOJ O BO3MOXKHOCTH  OTHECEHHMS JAHHOTO  DMIIMPUYECKOTO
pacnpenesieHus K TUILy KpUBBIX HOPMAJIbHOT'O PaCHpEACIICHHUS.
Jnis  ynobcTBa BBIUMCICHHMS IOKa3aTeledl acuMMETpHUM U JKcllecca
ucroiab3yercs Tadm. 3.1.

Tabmuma 3.1
BcniomorarenpHasg Ta6J'II/IHa JJIsL pacdcTa noKasarejieu ACUMMCTPHUH U OKCLHCCCA
['pymmbt KomnuectBo Cepenuna (Xi'-ch)3*fi (xi'-xcp)4*fi
MpEANPUITHI MPEATPUITHI MHTEpBaIA X;,
10 CTOMMOCTH fi MJTH. pyO.
OCHOBHBIX
CPE/CTB Xj, MJIH.
pyo.
3427-4827 3 4127 -100158744000 | 1000121643731520
4827-6227 6 5527 -36171408000 408783873291846
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6227-7627 10 6927 -740880000 47077239334410
7627-9027 4 8327 3764768000 113592964
9027-10427 4 9727 53925088000 12403483772164
10427-11827 3 11127 162030456000 165905890703523
Hroro 30 - 82649280000 1634292244426430

Cpennee 3HaueHue Mpu3HaKa coctaBisieT 7347 muH. py0., Mojga- 6787 MiH.
py06., meauana — 7067 miH. py0., cpeaHekBaapaTiueckoe oTkioHeHue — 2017 muH.

pyo.
[{eHTpabHBI MOMEHT TPETHETO MOPSIKA

13 =82649280000 / 30 = 2754976000.

[Tokazarens acummerpun: As = 2754976000/ 2017 = 0,3.

[TonoxuTenbHbId TOKa3aTesb acuMMmeTpun (AS>0) CBUIETENBCTBYET O
HaJIMYUU MIPABOCTOPOHHEN aCUMMETPUH.

CpenHekBaipaTuueckasi OIIMOKa aCUMMETPUU COCTaBIsAeT

_ 6(30-1) _
Os _\/ (30+1)(30+3) 1.6

A
OtHomeHne —= < 3, CII€I0BATEIILHO, ACUMMCTpHUA HCCYHICCTBCHHA H C€C

oA
HAJTMYUE MOXET ObITh OOBSICHEHO BIUSHUEM PA3NIUYHBIX CITy4YalHBIX O0CTOATEIHCTB.

B cuMMeTpHUHBIX paclpeneleHUsIX pPAacCUYUTHIBACTCA MOKA3aTeNlb JKcllecca
(OCTPOBEPIIMHHOCTH).

LleHTpasIbHBIE MOMEHT YeTBEPTOTO Topsiaka 4 = 1634292244426430 / 30 =
54476408147548.

Iokazatens dkciecca (ocTpoBepmnHHON) Ex =54476408147548 / 2017% --
3=0,3.

[Tonoxutenpubiii  3kcrecc (Ex>0) roBopur 00  OCTPOBEPIIMHHOCTH
pacnpezenenus. OCTpOBEPIIMHHOCTh O3HAYaeT IMOJOKUTENbHBI JKCIeCC U
XapaKTepU3yeT CKOIUICHUE WICHOB BapUallMOHHOTO Psijia B CEpeIUHE.

CpenHekBaapaTHuecKas omMOKa SKcLecca cocTapisieT”

_ [ 2430(30-2)(30-3) _
6EX_\/(30—1)2(30+3)(30+5) =056

E o
OTtHo1IEHNE % < 3, CJICA0BATCIBbHO, OKCHICCC HECYIICCTBCHHBIN.
Ex

Tak Kak 1 aCUMMETPHUs U IKCLIECC HECYILIECTBEHHBI, TO TaHHOE SYMIIUPUYECKOE
pacrpeneneHue MOKHO OTHECTH K TUITY KPUBBIX HOPMAJIBHOTO PACIIPEIEIICHHUS.

Boi6oowni

BapuauvoHHbii psx  HMMeeT MPAaBOCTOPOHHIO aCHUMMETPHUIO, KOTOpas
NpU3HAHA HECYUIECTBEHHONW M €€ HaJM4he MOXKET ObITh OOBSICHEHO BIMSIHHUEM
Pa3IMYHBIX CIIy4YailHBIX 00CTOSTEILCTB.

ITOOXKUTENBHBIN JKCLECC YKa3blBa€T HA KA4yE€CTBEHHYKO OJHOPOIHOCTH
UCCIIENYEMON COBOKYITHOCTH.

17




OrneHka CyIIECTBEHHOCTH II0Ka3aTeledl aCHMMETPHM U 3KCIecca IMO3BOJIAET
CenaTh BbIBOJ O TOM, YTO JAHHOE SMIIMPUYECKOE PACIPEACICHUE MOKHO OTHECTH K
TUITY KPUBBIX HOPMAJIBHOI'O PaCIpEaEICHUs.

I1010XUTENBHBIM DKCLECC YKa3blBa€T Ha KAYECTBEHHYIO OJHOPOAHOCTH
UCCIIELyEMON COBOKYITHOCTH.

OneHka CyIIeCTBEHHOCTH IIOKA3aTENe aCHMMETPUHM M JKCLECCa I03BOJISET
CenaTh BBIBOJ O TOM, YTO JAHHOE SMIIMPUYECKOE PACIpPEEICHUE MOKHO OTHECTH K
THITY KPUBBIX HOPMAJIBHOTO PACIpPEACICHU.

JIABOPATOPHASI PABOTA Ne 4
BUABI TUCNIEPCUA

Henb padorbl. M3yunTh OCHOBHBIE NPUHLMIBI pacdyeTa pa3jiudHbIX BUIOB
JUCIIEPCUM U OCBOUTH UX MPAKTHYECKOE MPUMEHEHNUE ISl AaHAJIM3a B3aUMOCBS3EH.

KpaTkue Teopernueckue cBeAeHUS

Ecnu cratuctuyeckass COBOKYIMHOCTb pa30MTa Ha TPYIIIbI 110 KaKOMY-JIHOO
OpU3HAKy, TO JJIi OLEHKH BIUSHUS Ppa3IUYHbIX (HAKTOPOB, OIpPeneSIOUINX
KOJIEOJIEMOCTh WMHIWBUIYaJbHBIX 3HAUYEHUN MpPU3HAKA, MOKHO BOCIOJIB30BATHCS
pa3jIoXKEHUEM  JUCIEPCMM  HAa  COCTaBJLSIIOLNIME: HA  MEKIPYNIOBYIO U
BHYTPUTPYNIOBYIO TUCIIEPCUHU.

Obwas oucnepcus N3MepseT BapHALAIO IIPU3HAKA 10 BCEH COBOKYITHOCTH TOJ
BJIMSIHUEM BceX (DaKTOPOB, O0YCIOBUBILUX 3TY BapUaLUIO.

Omna onpenensiercs Mo GopmysaM Kak IpocTasi WK B3BELICHHAs AUCIIEPCUS:

_Z(Xi_)_(o )2

056111 - n = ) (41)
— Z Xi—Xo 111 f

62y, = SO St X (4.2)

TIE X5y~ O0IIAst CpeHss I BCEM N3y4aeMOi COBOKYITHOCTH.
Meowcepynnosas oucnepcusi XapakTepusyeT CUCTEMATUYECKYI0 BapHaIluio, T.e.
BapUAIMI0O U3y4aeMoro IMIPU3HAKA TII0J] BO3JACUCTBHEM (PAKTOPHOTO TPU3HAKA,
MOJIO’KEHHOTO B OCHOBY TPYIITUPOBKH.
Ona xapakTepuszyeT KOJe0JIEeMOCTh TPYNIOBBIX CPEAHUX OKOJO OOIei
CpEIHEN:
52 = 2Cn —ioﬁm)z’ (4.3)

n

62 — Z()_(rp - )_(06111)21:

Xf ’
TJI€ f; — YUCIEHHOCTh OTAENBHBIX TPYIII; X\, — CPEMHSA B IPYIINIAX.
Buympuepynnoeas  (uacmmuas)  oOucnepcusi — XapaKTepHU3yeT  CIy4aillHYyIO
BapHaIMIo B KaXIOH OTACIBHON TpyIIe, T.. YaCTh BapHalliH, BOZHUKAIOIIYIO TIO]T

(4.4)
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BIUSHUEM JpPYTHX, HEYYTEHHBIX (aKTOpOB, M HE 3aBUCALIYI0 OT (akTopa,
MOJIO)KEHHOTO B OCHOBY I'PYIIIUPOBKH.
BHyTpUrpynnoBble JUCIEPCUU PACCUUTHIBAIOTCS MO KAXKIOM TpyIIIIE:

Z(Xi_)_(r )2
o7, = =Xl (4.5)
_ Z(Xi_)_(r )Zf
?p - pr . (4'6)

CpeonsaauzenympuepynnogulxoucnepcutionpeensieTCIHaOCHOBAHUMBHY TPUTPY

MIMOBBIXIUCIIEPCUNTTOKAK AONTPYIIIE:
N ZGE -f
Ggp = Z—pf' (47)

OOmast gucnepcusi paBHa CyMME BEJIMYMH MEXKIPYNIIOBOM TUCIEPCUU U

CpEeHEU U3 BHYTPUTPYIIIOBOU TUCIIEPCUM:
cs(z)&u = 5%+ L. (4.8)

OT0 paBUIIO UMEET OOJIBIITYIO MTPAKTUYECKYIO 3HAUMMOCTb, TaK KaK MO3BOJISIET
BBISIBUTH 3aBUCHUMOCTH PE3YJIbTATOB OT ONPEECTSAIONMX (PaKTOPOB.

Od4eBUHO, 4TO 4YeM OOJbIIE N0 MEXIPYIIOBOM JUCIEPCUU B OOIIEH
JIUCTIEPCUN, TEM CWIbHEE BIIMSHUE TPYNIUPOBOYHOTO NPU3HAKA HA H3Yy4aeMBIU
MPU3HAK.

[ToaTOMy B CTaTUCTMYECKOM aHAJIM3€ IIUPOKO MCIOJB3YETCA TaKOM
MoKa3aTelb, Kak SMIUPUYECKUN KOIPHUIIMEHT NeTepPMUHAIIU:

2_ &

n-=-—=-- (49)

G 06y
BrlpaxkeHHBII B TPOLIEHTaX, OH IIOKA3bIBAET, Kakas JdOJs BCEU

BapuallMy pPE3yJbTATUBHOIO TNpH3HAaKa OO0ycloBJIeHa (DAKTOPHBIM MPU3HAKOM,
MOJIOKEHHBIM B OCHOBY I'PYNITHPOBKH.
DMIupUYecKkuii Ko3GQUIMEHT NeTEPMUHALIUK U3MEHSETCS B peenax: 0 < n?

<l1.
Imnupudeckoe KOpperayuoHHoe OmHouleHue TI0Ka3bIBa€T TECHOTY CBSA3U
MEKy TPYHITUPOBOYHBIM U PE3YJIbTATUBHBIM ITPU3HAKAMU:

— a2
n=+n% (34.10)
OMIUPUIECKOE KOPPEISIIUOHHOE OTHOIIICHUE TAK)KE H3MEHsIeTCsl B Tipesernax 0

<n*<l.

JIUIi  Ka4eCTBEHHOM OIIEHKM TECHOTHI CBSI3M HA OCHOBE ITOKa3aTesist
SMIIUPUYECKOTO  KOPPEIALMOHHOTO  OTHOIIEHHUS  MOXHO  BOCITOJIb30BaThCS
cootHoteHusiMu Ysmoka (tadm.4.1).

Tabmuma 4.1
CootHomeHus Ysamoka
l 0 0,1-0,3 0,3-0,5 0,5-0,7 | 0,7-0,9 0,9- 1
0,99
Cuna Becbma
RS OrcyrctByer | Cnabas | YMmepennas | 3ametHas | TecHas TecHas DyHKIIMOHATbHAS

IHopsinok BbINOIHEHHS PAadOTHI

19




1. Onpenenenue cpeHUX 3HAYCHU BBIPAOOTKH MO KaXKAOW IpyMIe U B LEJIOM
10 COBOKYITHOCTH.
2. OnpeneneHye IpynmnoBbIX JUCHEPCUN MO KAXKIOW Tpylme U CpeaHed u3
IPYNIOBBIX JUCIIEPCUH.
3. OnpeneneHre MEeXIpyninoBoil TUCIEPCHU.
4. OnpenencHue 001 TUCTIEPCUH.
5. [IpoBepka MpaBUIBHOCTU PACUYETOB C MCIIOIb30BAHHEM 3aKOHA CIIOYKEHUS
JTUCTIEPCUM.
6. OnpeneneHne SMOUPUIECKOTO KOIPPHUIIEHTA TeTepMUHAIIH.
7. Onpenenenye SMIUPUIECKOTO KOPPEISILIMOHHOTO OTHOUIEHUS!.
8. ®opMynupoBKa BBIBOJAa O HAIWYUH CBSI3M MEXIY TPYHNIUPOBOYHBIM
(pakTOpHBIM) U pE3yABTATUBHBIM PU3HAKOM.
IIpuMmep BbINOIHEHHS PadOTHI
3aoanue. Victions3ys naHHble TaOmd. 8, 9, cienaiTe BBIBOJ O HaJWYUU CBS3H
MEX]1y IPOXO0XKIEHUEM paOOUYMMHU MOBBIIIEHUS KBAIM(UKALIUY U BBIPAOOTKOM.
Tabmauia 8
BripaboTka pabo4ymx, He MPOLIEAIINX MMOBBIIICHUE KBATU(PUKALIUU

TaGenpuwridt | 1 | 2 | 3 | 4| 5|6 |7 |8] 91011121314 15|16 (17|18 |19 | 20
HOMeEp
pabouero

Bripabotka | 50 | 42 | 46 | 46 | 50 | 47 | 45 | 47 | 46 | 48 | 49 | 40 | 50 | 50 | 49 | 45 | 50 | 47 | 45 | 49
pabouux,
LIT. /CM

Tabenpnbnid | 21 | 22 | 23 |24 | 25|26 |27 |28 |29 |30|31|32|33|34|35|36|37|38|39]| 40
HOMeEp
pabodero

Beipabotka | 44 | 41 | 41 | 41 | 43 | 44 | 46 | 40 | 50 | 45|42 | 45| 46 | 45 | 43 |50 | 45| 40 | 45| 42
pabounx,
mIT. /CM

Tabenpubiid | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
HOMeEp
pabodero

Beipaborka | 52 | 45| 45| 48 | 55 | 50 | 54 | 60 | 61 | 54 | 57 | 61 | 57 | 49 | 50 | 45 | 60 | 47 | 46 | 48
pabouux,
LIT. /CM

TaGenpubiii | 61 | 62 | 63 | 64 | 65 | 66 | 67 |68 [ 69 |70 | 71|72 |73 |74 | 75|76 |77 |78 |79 | 80
HOMeEp
pabouero

Bripaborka | 61 | 60 | 53 | 48 | 55 | 51 | 58 | 49 | 56 | 49 | 55 | 50 | 49 | 54 | 46 | 52 | 52 | 60 | 51 | 49
pabouux,
IIT. /CM

TaGenpuprii | 81 | 82 | 83 |84 |85 |86 |87 (88|89 90 |91|92|93 |94 95|96 |97 |98 |99 | 100
HOMeEp
paboyero

Beipaborka | 59 | 47 | 45 | 56 | 53 | 59 | 55|49 | 50 | 58 | 60 | 56 | 49 | 50 | 58 | 59 | 49 | 53 | 60 | 61
pabounx,
LIT. /CM

CpenHssi BbIpaOOTKa pab0o4yuX, HE MPONICANINX MOBBIIMICHUE KBadu(UKaIINH,
cocraBisieT 45,48 mT./cMm.
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Cpennsis BeIpaboTKa paboOuyWX, MPOIMIEANINX TOBBIIICHUE KBaTU(UKAIINH,
cocTaBigeT 53,13 mrT./cMm.

Cpennsist BeIpaboTka pabouux 1exa coctasisieT 50,07 mr./cMm.

OmnpenenuM TUCIIEPCHU C MOMOIIBIO cTaHAapTHRIX GyHKIMi Microsoft Excel.
O6muas nucnepcust BbIpabOTKU Beex pabounx pasHa 33,03.

Jucnepcus BbIpaObOTKU pabourx, HE MPOIIEIINX MOBBIIICHHE KBATM(DUKAIUH,
coctasiseT 10,00.

Jlucniepcusi BbIpaOOTKM pabOYMX, MPOIICANINX IOBHIIICHUE KBaJTU(DUKAIUH,
cocraBisieT 24,92.

Cpennsist U3 BHYTPUIPYIIOBBIX AucHepcuid”
o7 = 10.00-40+24,92 - 60

1
100
MexrpynmnoBasi [ucuepcus
52= (45,48 — 50,07)? - 40+(51,13 — 50,07)% - 60

= 14,08 .
100
Hcnonb3ys 3aKOH CIOKEHUS TUCIIEPCUI, TPOBEPUM IPABUIBHOCTH PACUETOB:
c? = 14,08 + 18,95 = 33,03.
OMnupruYecKuii KO3QPUIUMEHT AeTEePMUHALIAN :
n? = 14,08 /33,03 = 0,43.
PaccunTaeM sMnmpudeckoe KOppEsIMOHHOE OTHOLIEHUE:

n = /0,43 = 0,65.

=18,95.

Buieoowt

Cpennsisi BeIpab0TKa pabo4mX, HE MPOMICANINX TMOBBIINICHUE KBalU(UKAIUH,
cocTaBiseT 45,48 mit./cMm, OpolIeAIINX MOBbIIeHHE KBamuukamuu — 53,13 mT./cm.
Cpennsist BeipaboTka padbouux 1exa pasHa 50,07 mir./cm.

Jonst Bapuanuu BeIpabOTKU pabouero, KoTopas 00yCIoBIEHA MPOXOKICHUEM
paboynMu NMOBBIILIEHUS KBanuuKanuu, paBHa 43 %.

OMIUPUYECKOE KOppEsIMMOHHOE oTHomeHne paBHO 0,65. CrnemoBaTenbHO,
CBSI3b MEXKY BBIPAOOTKON M MPOXOKICHUEM PabOYMMU TIOBBINICHUS KBATH(PUKAIIAN
3aMeTHasl.

JIABOPATOPHAS PABOTA Ne 5
BbIBOPOYHOE HABJIIOJAEHHUE

Heanb padoTbl. M3yunTh OCHOBHBIC MPUHIMIIBI TPOBEICHUS BHIOOPOYHOTO
MCCIICJIOBAaHUSI U OCBOUTH MPAKTHUECKOE MPUMEHEHHUE Pe3ylIbTaTOB BHIOOPOUYHOTO
HaOIOICHUS 1711 OLIEHKH BEITMYMHBI ITApaMETPOB TeHEPAIbHON COBOKYITHOCTH.

KpaTkue TeopeTuyeckue cBeeHUsI

[Tonq BBHIOOPOYHBIM HAOJIOJCHHEM IMOHUMAETCS TaKOe HE CIUIONIHOE
HaOJIOICHUE, TPU KOTOPOM CTATHCTHYECKOMY OOCJe0BaHHI0 (HAOIIOICHHUIO)
MOJBEPTAIOTCS €AMHMIIBI M3y4aeMOW COBOKYIMHOCTH, OTOOpaHHBIC CIy4ailHBIM
CrIocoOoM.

Bribopounoe HaOmrofeHHE CTaBUT Tepen coOoi 3amady 1o oOciemyeMoit
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YaCTH JaTh XapaKTEPUCTUKY BCEW COBOKYMHOCTH €AMHMUII ITPU YCIOBUH COOJIIOICHHUS
BCEX MPaBWJI U MPUHIIMIIOB MPOBEACHUS CTATUCTUYECKOTO HAOIIOACHUS M HAay4YHO-
OpraHU30BaHHOM PaOOTHI 110 OTOOPY €IUHHMII.

COBOKYITHOCTh, U3 KOTOPOU MPOU3BOAUTCS OTOOP, HA3BIBACTCS 2eHepalbHOU U
BCE €€ 00001IaroNMe MoKa3aTelu — 2eHePaIbHbIMU.

COBOKYITHOCTh OTOOpaHHBIX [IJIs1 OOCJIENIOBAHMS €IWHUIl B CTAaTUCTUKE
OPUHATO HA3bIBaTh 6bIOOPOYHOU W BCEe €€ 0000mapimue TMoKa3areld —
8b100POUHBLMUL.

[Ipu cobcmeenno-cyuaiinoii evibopke 0TOOP W3 TEHEPATBHONW COBOKYITHOCTH
OCYIIECTBIISIETCS CIlydalHBIM 00pa3oMm, Hayran, 0e3 KaKux-M0o dJIEeMEHTOB
CUCTEMHOCTH.

Co0cTBEHHO-CITyYaliHBI OTOOP MOKET OBITh TOBTOPHBII U OECTIOBTOPHBII.

Pa3HoCTh MeXIy BENMUYMHOW MapameTpa B I€HEPAJIbHOM COBOKYITHOCTH M €0
BEJTMYMHOMN, BRIUUCIEHHOM MO pe3yjbTaTaM BHIOOPOYHOTO HAOIO/IEHNS, HAa3bIBACTCSA
OUUOKOLL 8bIO0OPOUHO20 HADIIOOEHUSL.

Bennuuna ommOKku BBIOOPKM 3aBHCHT OT croco0a otOopa  eauHUIL
COBOKYIMHOCTU B BBIOOPKY, OT 00beMa BBIOOPKM M OT BapHalld H3y4aeMOro
pU3HaKa B TeHEPATbHOM COBOKYITHOCTH.

Jlnst  ompeneneHuss BO3MOXKHBIX TPaHUIl TEHEPATbHBIX XapaKTEPUCTUK
PACCUUTBIBAIOTCS CPEIHSIS U TIpeJebHas OIMOKHU BHIOOPKH.

Cpeonssn owubra 6vl60pOUHOU cpeoHell PU MOBTOPHOM OTOOPE BBIYMCIISETCS
o opmyiie:

o2

he = 2 (5.1
rje 62 — JUCIEPCHs U3y4aeMOro MOoKa3aTels B FeHepalbHON COBOKYITHOCTH
(npu GoJibIIOM YKcIie HAOIIOACHUI BHIOOpOYHAS TUCTIEPCUsl paBHA T€HEPATIbHON);
N— YUCIEHHOCTh BBIOOPKH,

Cpeonsisn ouubka 6b100poyHOU cpedHell TIpU OECIIOBTOPHOM 0TOOpE paBHA!

B0 D) o2

rne N — YuCIIeHHOCTh TeHepaTbHOW COBOKYITHOCTH.
Cpeonsas owubka 6vl00POYHOU 00aU (ATbMEPHAMUBHO20 NPUZHAKA) TIPU
MOBTOPHOM OTOOpE U OECITOBTOPHOM OTOOpPE PaCCUUTHIBAETCS MO (hOpMyJIam:

n,= /@ (5.3)

=2 (1 7) 4

r7ie W — BBIOOpPOYHAsI OISl SAMHUIL, 00JIaIAl0NINX U3ydaeMbIM IIPU3HAKOM;

w(l - w) — mucniepcust 1oau (QJIBTEPHATUBHOTO MPU3HAKA).

BeiOopounast  joniss  enuHUI, OONANArOIIMX  M3YY4aeMbIM  IPU3HAKOM,
onpenensiercs no Gpopmyie:

w=m/n, (5.5)
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rae M — YWUCIO €IWHHUL, OOJAJAIoIUX H3y4aeMbIM (aJIbTEpHATHBHBIM)
MPU3HAKOM.

[IpenenbHast ommuOKa BBIOOPKM JAa€T BO3MOXKHOCTH BBISICHUTH, B KaKHUX
npenenax HaXoAUTCS BEJIMUUHA FeHEPATIbHON CpeJTHEH.

IIpeoenvras owubra BEIOOPKH pacCUUTHIBACTCS 10 (hopMyJie:

A=tp, (5.6)
rae t — koaduimenT qoBepusi, mokazaresb, ONMPECISIONUNA pa3Mep OUTMOKU
B 3aBUCUMOCTH OT TOT'0, C Kakoil BeposiTHOCThI0 D(t) oHa HaxoAUTCSI.

Haubonee wacto ymoTtpeOisieMble YPOBHH JOBEPUTEIHHON BEPOSTHOCTU U
COOTBETCTBYIOIME 3HAYCHHUS t /uIsi BRIOOPOK MOCTATOYHO OO0JBIIOr0 oObema (N>
30)puBenensl B Tab. 5.1.

Tabmuna 5.1
Haunboinee yacto ynorpeodisieMble ypOBHH JJOBEPUTEIBHON BEPOSITHOCTH U
COOTBETCTBYIOIIME 3HAYeHMS {

t 1,00 1,50 1,96 2,00 2,50 2,58 3,00 3,50

D(1) 0,683 0,866 0,95 0,954 0,988 0,990 0,997 0,999

[TpenenbHast ommbOKka BEIOOPKH MO3BOJISIET ONPEAEIIUTh IPEAEIbHbIC 3HAUECHUS
XapaKTEPUCTHK T€HEPATIbHON COBOKYITHOCTH U UX JOBEPUTEIIBHBIE HHTEPBAJIBL:
XAy <X<X+ Ay, (5.7)
W—A, <psSw+A,,. (5.8)
OTO 03HayaeT, 4TO C 3aJaHHOM BEPOSTHOCTBIO MOYKHO YTBEPKIaTh, YTO
3HaY€HHUE TeHEPATILHON cpellHeH (J10JIM) cleAyeT OKUAAaTh B YKa3aHHbIX Mpeiesax.
[Tpu monroroBke BEIOOPOUYHOTO HAOMIOACHHUS C 3apaHee 3a/laHHbIM 3HAUEHUEM
JOIYCTUMOM OIIMOKH BBIOOPKM OYEHBb BaXKHO MPABWIIBHO OMPENEIUTh YUCIECHHOCTD
BBIOOPOUYHON COBOKYITHOCTH, KOTOpasi C ONpPENENEHHON BEPOSTHOCTHIO OOECIIEUHT
3aJJaHHYIO0 TOYHOCTh PE3yJIbTaTOB HAOIIOICHUSI.
OO0beM BBIOOPKH MpU OMNPEACIICHUH CPEIHEro pasmepa Mpu3HakKa Mnpu
IIOBTOPHOM U O€CIIOBTOPHOM OTOOPE BBIYMCIISAETCS CIEAYIOIUM 00pa3oM:

t2-c§
n= A_)Z(’ (59)
ey
tog N (5.10)

T A2 N+ t2 62
O6beM BBIOOPKHM NPU ONPENEIEHUU TOJIM AIbTEPHATUBHOIO IMPH3HAKA IPU

MOBTOPHOM M OE€CTIOBTOPHOM OTOOPE BBIUUCISETCS CISAYIOIIUM 00pa3oM:
t2- w(l-w)
n =A—2 , (511)
w
_ t2- w(1-w)N (5 12)
AZ, N+ t2-w(1l-w) '
Mexanuueckuti  ombop  €OUHHMII U3  TEHEPAIbHONM  COBOKYIHOCTH
OCYIIIECTBJISIETCSI B YCTAHOBJICHHON MTPOIIOPIIMH Y€pPe3 PaBHBIE MHTEPBAIIBI.
[Ipu pacuere cpeaHell OMMUOKH MEXAHUYECKOW BBIOOPKH HCIIOIB3YETCS
dbopmyna cpeaHeit ommOKu Mpu COOCTBEHHO-CITy4aiiHOM O€CTIOBTOPHOM OTOOpE.

Jlnst ompeneneHus: CpeaHe OMMUOKM MEXaHHMYECKOM BBIOOPKH HCIIOIB3YETCS
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dbopmyna cpeaHeit omuOKu Mpu COOCTBEHHO-CITy4aliHOM O€CTIOBTOPHOM OTOOpE.
Iopsiaok BeINOJTHEHUS] padOThI

1. [IpoBenenne orbopa eAUMHUI] B BBIOOPKY C TMOMOIIBIO MPOIEAYPHI
MicrosoftExcel ~CEPBUC / AHAJIN3 JJAHHBIX / BEIBOPKA.

2. OmnpeneneHre OCHOBHBIX BBIOOPOUYHBIX XapaKTEPUCTHK (BBHIOOPOUYHOI
CpelHel 1 BHIOOPOYHOM JO0JIM M3ydaeMoro Mpu3Haka). Pacder xoiMyecTBa €IMHHUIL,
o0nafaronmx aJbTePHATUBHBIM MPU3HAKOM, MPOU3BOJUTCS C TTOMOIIBIO MPOLEAYPbI
MicrosoftExcel CHETECJIN.

3. Ompenenenre cpeaHEH OMMOKU BEIOOPKH.

4. OmnpeneneHve npeaenabHON OMMOKH BRIOOPKHU C 33JaHHON BEPOSTHOCTHIO.

5. Ompezenenue mpeaenoB, B KOTOPBIX C 3alaHHOM BEPOSTHOCTHIO OyayT
HAXOJUTHCS T€HEPATTbHBIE XapaKTEPUCTHUKH.

6. Ompenenenne HEOOXOIUMOW YHCIEHHOCTH BBIOOPKH, TPU KOTOPOM
cpenHsis omnoOKa BEIOOPKH CHU3UTCA BX pas.

IIpumep BbINOJIHEeHHsS PAdOTHI

3aoanue. B Tabn. 5.2 npuBeneHbI MPUMEPHI CirydaitHoro moBTopHoro 10%-ro
otOopa u3Aenuil U3 MapTUU rOTOBOM MPOAYKIUHU B BBIOOPKY. OLIEHUTE CpeAHM BeC
U3JENIMA U JIOJII0 CTaHJAPTHBIX M3JETUN BO BCed mapTuu ¢ BeposTHOCTHIO 0,866.
Omnpenenure ONTUMAIBHBIN 00bEM BBIOOPKU MPU YCIOBUHU, YTO IpPEeIbHAS OIINOKA
BBIOOPKH COKpaTHUTCS B 2 pasa.

Tabmuma 5.2
Bec uznenus, r, mo pesyibraram ciydailHoro noroproro 10 %-ro orbopa
U3JIeTUi B BBIOOPKY

48,0 47,0 48,0 51,0 50,0 51,0 47,0 51,0 47,0 47,0

50,0 51,0 51,0 50,0 48,0 49,0 48,0 49,0 51,0 48,0

51,0 48,0 47,0 49,0 48,0 51,0 50,0 47,0 47,0 49,0

48,0 48,0 51,0 51,0 51,0 51,0 51,0 50,0 47,0 48,0

Cpennuii Bec uznenuii B BbIOOpKe coctaBmi 49,13 .
Cpennsist ommOKa BHIOOPKH W =/2,46/40 = 0,25 1.
[IpenenbHas ommbka BEIOOPKU ¢ BeposiTHOCTHIO 0,866 cocTaBisieT
Ay =1,5-0,25=0,375T.
Takum oOpazoM, ¢ BepoaTHOCTHIO (0,866 MOKHO yTBEP)K/IaTh, UTO BEC U3EITHS
BO BCEU MapTHHM HAXOJUTCS B TPAHUIIAX
49,13 -0,375<%<49,13 +0,375,
48,755 <X <49,505 .
Jnst Toro 4ToOBl COKpaTUTh NpeAeNbHYI0 OIIMOKY BBIOOPKHM B 2 pasa,
HE00X0AMMO, YTOOBI YUCIICHHOCTh BRIOOPKH COCTABHIIA
_ 15%2-246
~ (0,375/2)2
B BrIOOpKE NUIIIb 5 U31eUid UMEIOT CTaHIapTHBIN BeC, paBHBIM 50 T.
Jlona u3nenuit, COOTBETCTBYIOIIUX TPEOOBAHUIO CTAHIAPTA, COCTABISET
w=5/ 40=0,125.

= 158 u3zgenni.
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Jucnepcust  mOAM  W3ACNHA, COOTBETCTBYIOIIMX TPEOOBAHMWIO CTaHAAPTa,
cocraBiseTr W (1-w) = 0,125 (1-0,125) = 0,109.

Cpenusist orrOKa J1onm 1, = ’%39 =0,052.

[IpenenvHas ommbOka noau paBHa Ay, = 1,5 0,052 =0,078 .
Takum oOpazom, ¢ BepodaTHOCThIO 0,866 MOXKHO yTBEpXkKIaTh, YTO JOJIS
CTaHJAPTHBIX U3JICIIUI BO BCEW MapTUHM HAXOJUTCS B TpaHUIIAX
0,125-0,078 <p <0,125 + 0,078,
0,047 <p <0,203.
Jns Toro d4roOBl COKpaTUTh MPEACIIbHYIO OIIMOKYBBHIOOPKH B 2 pasa,
HE00XO0IMMO, YTOOBI YHCIICHHOCTh BHIOOPKHU COCTaBUJIA
_ 1,52:0,109
~ (0,078/2)2
Boisoowt
B pesyabrare 10 %-ro BBIOOpOYHOrO OOCJIEAOBAHUS NAPTUU W3IACTUI
(ucmonp3ysl Cily4yallHyI0 CXeMy IOBTOPHOTO OTOOpa) B BBIOOpKY oToOpaHo 40
uznenuii. CperHuit Bec u3aenus B BeIOOpKe cocTaBmi 49,13 1.
C BeposTHOCTBIO 0,866 MOKHO YTBEPKIATh, YTO BEC OJHOTO M3JICJIUS BO BCEU
naptum coctasisieT oT 48,755 no 49,505
Jnst TOro d4TOOBI COKpaTUTh CPEAHIO OIIMOKY BBIOOPKM B 2 pasa,
HEO00X0IMMO, YTOOBI YUCIEHHOCTh BHIOOPKHU cocTaBuiia 158 uzaenuii.
B BrIOOpKE NHUIIIb 5 U31eUid UMEIOT CTaHIapTHBIN BeC, paBHBIM 50 T.
Jonst uznenuii, COOTBETCTBYIOIMX TPEOOBAHUIO CTaHJapTa, coctamiser 12,5

= 162 u3nenus.

%.
C BeposTtHOCTBIO 0,866 MOXKHO YTBEPKIATh, YTO AOJI CTAHAAPTHBIX W3JEIUN
BO Bcell maptum coctanisier 4,7-20,3 %.
Jlnst Toro 4ToObI COKpPaTUTh CPEAHIO OIMMOKY B BBIOOPKHM B 2 pasa,
HE0OX0IMMO, YTOOBI YHCIICHHOCTh BEIOOPKH cocTaBuia 162 uzmenus.
JIABOPATOPHAS PABOTA Ne 6
AHAJIN3 PAJOB IUHAMUKHAU

Hear padorpl. HM3yunTh OCHOBHBIE NPUHLMIBI pacyeTa MOKa3aTenen
JUHAMUKH U OCBOMTH MX MPAKTUYECKOE MPUMEHEHHE ISl aHaJIu3a PAJ0B JUHAMUKU
Y BBISIBJICHUSI TEHJAECHIUMI Pa3BUTHSA SIBJICHHUUN U MPOLIECCOB.

KpaTkue TeopeTnueckue cBeaeHUs

[Ipouiecc pa3BUTHS, [BMKEHHS COLMAIBbHO-DPKOHOMHYECKUX SIBJICHUHA BO
BPEMEHU B CTATUKE MPUHATO HA3bIBATh JUHAMUKOM.

Psaoamu Ounamuku Ha3BIBAIOTCS TOCIAEIOBATEILHO PACIOJIOKEHHBIE B
XPOHOJIOTUYECKOM IOPSIIKE CTATHCTUYECKHE JAHHBIE, OTPaKaKoIIWE pPA3BUTHE
M3Yy4aeMoOro SIBJIEHUSI BO BPEMEHU.

B kaxnoM psay AMHAMUKH MMEIOTCS JBA OCHOBHBIX 3JIEMEHTA: NOKA3amenb
épemenuy tn COOTBETCTBYIOILIME UM YPOGHU PA3BUTHUS U3Y4aeMOr0 SIBJICHUS Y.

Cy11ecTBYIOT pa3IMuHbIE BUABI PSAOB INHAMHUKHU.
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B 3aBucumoct OT cmoco6a BBIp@XKEHUS YPOBHEH pSIAbl TUHAMHUKH
MOJIPA3JIETSAIOTCS HA PABI A0COIIOTHBIX, OTHOCUTENBHBIX U CPETHUX BEJIMYKMH.

B 3aBucHMOCTH OT TOTO, KaK BBIpXXAIOT YPOBHU Psiia COCTOSIHUE SIBJICHUS Ha
onpe/ereHHble MOMEHTHI BPEMEHHU WM €r0 BETUYHHY 32 ONpe/eJICHHbIE NHTEPBAJIbI
BPEMEHHU, pa3MyaloT, COOTBETCTBEHHO, MOMEHTHBIE W HHTEpPBAJIbHBIC PSIbI
JTUHAMUKH.

Momenmmuule padel Ounamuxu OTPa)KaIOT COCTOSIHHE WM3Y4YaeMbIX SIBICHUN Ha
ONpPENICIICHHBII MOMEHT BpemeHu (aary). Humepsanvuvie psaodvl OUHAMUKU
OTOOPaKAIOT WTOTH PA3BUTUS HW3YYAaCMBIX SBJICHUN 3a OTACIBbHBIC TMEPUOMIBI
(MHTEpBAJIBI).

B 3aBucHMOCTH OT pacCTOSHHS MEXKIY VYPOBHSIMH DSAbl TUHAMUKH
MOAPA3ICIISAIOTCS Ha PSAALI C PABHOOTCTOSIIIMMH W HEPABHOOTCTOSIIUMHU YPOBHSIMH
BO BPEMECHU.

B ocHoBe pacdera mokasatenel psiioB JUHAMUKU JISKUT CPABHEHUE €TO
YPOBHEM.

Abconromuwiii npupocm SBIAETCS BOKHEHIIIUM U3 TTOKazaTesneld nuHamMuku. OH
XapakTepu3yeT yBelaudeHHe (YMEHBIICHHE) YpOBHA psila 3a ONpeeiIcHHBIN
IPOMEKYTOK BPEMEHHU.

Abconromuwiii npupocm 6a3UCHbIU BBIpAXKAETCs] POPMYIION:

Aysi = ViV (6.1)

I7I€ y; — YPOBEHb CPAaBHUBAEMOTO TIEPHOJIA; Y1 — YPOBEHb, 0a3MCHOTO TIEPHO/IA.

Abconromuwiii npupocm yennoi BbIpaxxaeTcst pOpMyIIOu:
Ay, = ¥iVi-1, (6.2)
i€ Yi_1- YPOBEHb IMPEIIIECTBYIOIIETO IEPUO/A.

Mexny 6a3uCHBIMU U TEMHBIMU a0COJIOTHBIMH MPUPOCTAMU MUMEETCS CBSI3b:
CyMMa IIEITHBIX a0COJIOTHBIX IMIPUPOCTOB paBHA 0a3MCHOMY aOCOJIFOTHOMY MPUPOCTY
MOCJICTHETO TIepHOJIa Psia TMHAMUKHU:

2 Ayyi =AYsn = Yu Y1 (6.3)

Temn pocma XapakTepu3yeT HUHTCHCHUBHOCTh W3MEHEHHsS ypoBHA psana. OH
MO>KET BBIpaXXaThCs B BUJIE KOA(DDUIIMEHTA UK TIPOLICHTA:

Kpﬁi: Yit Y1, (63)
Kp, i=¥i* Vi1, (6.4)
Tp =Kp - 100. (6.5)

Mexny ©Oa3sucHBIMM Y TENHBIMH  KOY(PPUIIMEHTaMU pPOCTa HMEETCS
B3aMMOCBSI3b: MPOU3BEICHUE MOCIEIOBATEIBHBIX IEMHBIX KOA(D(OUIIMEHTOB pocTa
paBHO 6a3ucHOMY KOd(DPUITMEHTY pOCTa MOCIEAHETO TIepUoa psiia JMHAMUKHA:

Kp,, Kp,3 Kp,,.=Kp;, =y,ly,. (6.6)

YacTHOE OT jAeleHHs TOCHEnyIomero 0a3sucHoro kod(duilmeHTa pocta Ha
peAbIIYIIUN PaBHO COOTBETCTBYIOIIEMY IIEMTHOMY KOA(DPUIIMEHTY pocTa:

Kp., I Kp,, =Kpu2. (6.7)

Temn npupocma TOKa3bIBaeT, HA CKOJBKO MPOIICHTOB CPAaBHUBAEMBIN YPOBCHb
0ol (MEHBIIIE) YPOBHS, MPUHATOTO 3a 0a3y CpaBHEHUS:
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Tug; = Aygi - 100/ yq | (6.8)

Ty = Ay, - 100/ yi-q (6.9)

MesK Iy TeMIIAMH POCTA U IIPHPOCTa UMEETCS B3AHMOCBSI3b:
T, (%) = Tp, (%) — 100, (6.10)
T, = Kp, — 1. (6.11)

AbconromHoe 3uayeHue 00HO20 NPOYeHmMa Npupocma ONPeeseTcss Kak
4acTHOE a0COJIFOTHOTO MPUPOCTA K TEMITY ITPUPOCTA:
Ay = By I Ty = (viyiea) / T = yiog /100= 001y, . (6.12)
Temn nHapawuearus TOBOPUT O 3aTyXaHUU WJIM YCUIEHUU TEMIIOB POCTA:

—AYui _ YiVi-1 _ Yi Yi-1 _ )
Th; = T vy Kp6i Kp6i_1 : (6.13)

Jlnst momyyeHus o000IaOMIMX ToKa3aTeNel JMHAMUKA PACCUNUTHIBAIOTCS

CpeIHUE MOKa3aTelu.
Cpeonuii ypogenv psoa OUHAMUKU XAPAKTEPU3YET THUIMUYECKYI0 BEITUYUHY

a0COJIIOTHBIX YPOBHEM.

B 3aBucuMocTH OT Buja psasia JUHAMHUKYU CPETHUN YPOBEHB ONPEAEIAETCS
M0-pa3HOMY.

B wuHTEpBaibHBIX pAgaX NWHAMUKA C PABHOCTOSIIMMH YPOBHSIMH €TO
pPacCUUTHIBAIOT O (popMmyJe:

7= % — Y1+Y2+ri’3---+}’n ’ (6.14)

rJe N — 4KiCio YPOBHEH PAa;

B MHTEPBAJIBHBIX psaX IWHAMUKA C HEPABHOCTOSIIMMHU YPOBHSIMHU — IO
bopmyie:

S — 2yiti — Yiti+yata+ysts..+ynts (6 15)
Yt ty+ty+Htg.. 4ty ' '

I7I€ Vi — YPOBHU Dsifia TUHAMUKH, COXpaHUBIIHECS 0€3 U3MEHEHUS B TCUCHHE
IPOMEXKYTKA BPEMEHH t;; t;— MHTEpBaJI BpEMEHHU MEXAY CHE)KHBIMH YPOBHSIMMU.

B MOMEHTHBIX psilaXx JWHAMUKA C PaBHOOTCTOSIIUMHU YPOBHSIMU €T0

BBIYUCIISIIOT 0 popmyTie

}_, — 0,5 y1+y2t2:_3/;t3...+0,5 Vn ’ (6.16)
r7ie N — 9YuCJIo ypOBHEH psijia; Yi— YPOBHU psifia TUHAMUKHY;
B MOMCHTHLIX pgaaax JAUHAMHKH C HCPABHOCTOAIIMMHU YPOBHAMU — IIO
dbopmyie:
}—, - Z(Yi-Yi+1) 'ti: (y1t+y2) ti+ (y2+y3) to+ ...+ (yn—1n)- th_q (6 17)
2-3 1y 2 (ty+tp+tz . +ty_q) ' '

Cpeonuti  abconromuwiil npupocm SBASETCS 000OIIAIOIIMM  ITOKa3aTeaeM
CKOPOCTH WM3MEHEHUS SIBJICHHsI BO BPEMEHH. DTOT TOKa3aTedb JaeT BO3MOXKHOCTH
YCTAaHOBUTH, HACKOJIBKO B CPEIHEM 3a €IAUHUIY BPEMEHU JOJDKEH YBEITUYUTHCS
ypOBEHb psiia (B aOCOJIOTHOM BBIPAKEHHUM), YTOOBI, OTHPABISAACH OT HAYaJIBHOTO
YPOBHS 3a JIJaHHOE YHWCJIO MEpUOJIOB (Hampumep, JIET), NOCTUTHYTh KOHEYHOIO
YPOBHSI:
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Ao — 2AVui _ YnY1
Ay = n_: = (6.18)

CBomHO#l  0000MIaromie XapaKTepUCTUKOW HMHTEHCHUBHOCTH  M3MEHEHMS
YPOBHEH psijia JMHAMHUKH CIIY’)KUT CPEIHUN TEMIT POCTa, TTOKA3bIBAIOIIHIA, BO CKOJBKO
pa3 B cpeHEeM 3a €IWHHILy BPEMEHH W3MEHWJICS YPOBEHb JMHAMUYECKOTO psfa.
Heo0xomuMocTh MCYUCIICHUST CPEIHEr0 TeMIa POCTa BO3HUKAET BCIEICTBUE TOTO,
4TO TEMIIBI POCTa M3 ToAa B roja kojebmorcs. Kpome Toro, cpemHuii Temm pocrta
9acTo CJIEAYeT OMPENCIUTh B TEX CIydasx, KOTJa MMEIOTCS JIaHHbIe 00 ypOBHE B
Havaje Kakoro-muOo TMepuoja W B KOHIE €ro, a IPOMEKYTOUHBIC JaHHBIC
OTCYTCTBYIOT.

Cpeonuii koagguyuenm pocma BeIMUCIAETCS TI0 PopMmyIie

Kp = “‘i/Kpuz * Kp ot Kp,, =" [TTKp, = "/Kpg, = \/Z: - (6.19)

Cpednuii memn npupocma MOXHO OINPEAENIUTh Ha OCHOBE B3aMMOCBSI3U
MeXy Ko duurentamu (TeMraMn) pocTa u IpupocTa:
Kn=Kp-1, (6.20)
Tn =Tp—100. (6.21)
Opna u3 3a1a4 aHaJIM3a PAAOB JUHAMUKH — YCTAHOBUTH 3aKOHOMEPHOCTD
U3MEHEHUS YPOBHEM H3y4yaeMOIO IOKa3aTeiass BO BPEMEHHU, T.€. OIPEACIIUTH
OCHOBHYIO TEHJICHIIUIO Pa3BUTHS SIBICHUS (TPEHN).

OcHosHas meHOenyus pazeumusi (mMpeHo) OSTO JOCTATOYHO TIUIaBHOE H
YCTOMYMBOE U3MEHEHUE YPOBHS ABJICHUS BO BpEMEHH, 0oJiee WM MEHEe CBOOOTHOE
OT CITy4alHbIX KOJICOaHUM.

Jlnst onpeneneHnst TpeH1a UCIOJIb3YIOT CIEUaIbHbIE METObI BHIPABHUBAHUS
(crnaxxuBaHuA) pAIOB JTUHAMUKH. [Tpy BbIpaBHUBAHUU OTKIIOHEHUS, 00YCIOBICHHbBIE
CIIy4ailHBIMM PUYMHAMHU, B3aUMOIIOTAIIAIOTCS (CTIaXKUBAIOTCA), B PE3YJIbTaTe YETKO
oOHapy>XMBaeTCsl JIeWCTBHE OCHOBHBIX (AKTOPOB H3MEHEHHUS YpOBHEH (oOmas
TEHJEHIM).

OCHOBHYIO TEHIEHUHMIO MOXHO NpPEeACTaBUTh JHOO Tpaduuecku, JuOO
AHAJIUTUYECKHU — B BUJI€ YpaBHEHUs (MOJIENN) TPEHA.

MeTonbl BbIpaBHUBAHUS PSAOB IMHAMHUKY TaKOBBI:

1. Metoa yKpyIHEHUsI UHTEPBAJIOB;

2. Metoa ycpeHEHHS 10 JIEBOM U MPaBOi MOJIOBUHE;

3. MeTtoa npocToii CKOJB3SIIEH CpeaHei;

4. AHanuTuyecKoe BhIpaBHUBAHUE.

HaubGonee »ddextuBHBIM  cOCOOOM  BBISIBICHHS  TPEHAA  SIBISICTCS
AHAJIMTUYECKOE BBIPAaBHUBAHME, NP 3TOM YPOBHHU pPsia TWHAMUKH BBIPAXKAIOTCS B
Buze ¢pyakiun: y; = f (t).

AHQJINTUYECKOE BBIPABHUBAHME MIPOBOJMTCS HAa OCHOBE  aJEKBAaTHOM
MaTEeMaTUYeCKOH (OpMyJibl — MOJIMHOMOB PA3HOM CTENEHU, DKCIMOHEHT U APYTrHX
¢byaknuid. Bpibop (QyHKIIMUM TOpPOM3BOIMTCA HA OCHOBE aHalIM3a Xapakrepa
3aKOHOMEPHOCTH TMHAMMKHU JAHHOTO SIBJICHUS.

JI11st OLIEHKH HaJe)KHOCTH JIMHMYU TPEH 1A IIPUMEHSETCS BETMInHa R?:
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R2= 1 Z(Yi_yi)z - (622)
(zyp) - ol

I7ie Y — UCXOJIHbIM YPOBEHb Psiia INHAMHUKHU.

HauGonee HanexHOM sABJIseTcs Ta GPyHKIMS, 111 KOTOPOi 3HaueHue R? paBHO
WK OJu3Ko K 1.

IHopsnok BeINOTHEHUsI padoThI

1. Onpenenenue nokasaTene psia AMHAMUAKH.

2. OnpeneneHne CpelHUX MoKa3aTesnei psajga TMHaAMUKH.

3. [IpoBeieHne  aHAIUTUYECKOTO  BBIPABHUBAHUA  psAda JUHAMHKU  C
ucronb3oBanueM  mpoueaypsl  MicrosoftExceMACTEP  IUATPAMM  /
JNOBABJIEHUE JIMHMU TPEHIIA.

4. [IpoBepka HaJEKHOCTH MOJENEH TpeHAa M BHIOOp Hambosee ajaeKBaTHOU
MOJIEITN OCHOBHOM TEHAEHINN PA3BUTHS UCCIEAYEMOTO SIBJICHHUS.

5. [Iporuo3upoBaHre pa3BUTHS H3y4aeMOIO SIBJIICHUS B OyaylIEM.

6. ®opMynupoBKa BBIBOJAa O HAIUYMM OCHOBHOW TEHIEHIMU Pa3BUTHUS
HCCIIEyEMOTO SBJICHUS.

IIpuMmep BbInOIHEHHS PadOTHI

3aoanue. Vicnonw3ys nanHele Tabn. 6.1, paccuuraiite nmoka3aTenu TUHAMHUKU.
Onpenenure Haauyue OCHOBHOW TEHJICHLMH pa3BUTHA psfa AuHamuku. Crenaiire
IIPOTHO3 Ha 3 Iepuo/ia BIIEpe.

HccnenyeMblii  psii  IMHAMMKU ~— SBJISIETCSI  MHTEPBAIBHBIM  PSIOM  C
PAaBHOOTCTOSIMMHU YPOBHSMH.

PaccuntanHble OKa3aTeau IMHAMUKU CBEJEHBI B Ta0I. 6.1.

Tab6muma 6.1
Pacuer moka3zareneil fTUHAMHUKHA
[Iepuon | Bemyck AbcomoThblil | Temn pocra, | Temn AbcomotHoe | Temn

MPOAYKIIHMH, | IPUPOCT, % npupocta, % | 3HaUeHHe HapalBa-
TBIC. T TBIC. T 1 % | uus, %

6a- nemn- | 6a- nern- | 6a- nen- | PUPOCTa,

3uc- | HOW | 3Wc- | HO# | 3mc- | moir | TPIC-T

HEIN HEIN HEIN
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1 21 - - - - - - - -

2 22 1 1 105 105 |5 S} 0,21 0,048
3 24 3 2 114 109 | 14 9 0,22 0,095
4 25 4 1 119 104 |19 4 0.24 0.048
5 27 6 2 129 108 | 29 8 0.25 0,095
6 28 7 1 133 104 |33 4 0,27 0,048
7 31 10 3 148 111 | 48 11 0,28 0,143
8 33 12 2 157 106 |57 6 0,31 0,095
9 33 12 0 157 100 | 57 0 0.33 0,0000,143
10 36 15 3 171 109 |71 9 0,33 0,095
11 38 17 2 181 106 | 81 6 0,36 0,048
12 39 18 1 186 103 | 86 3 0,38 0,095
13 41 20 2 195 105 | 95 5 0,39 0,095
14 43 22 2 205 105 | 105 5 0,41 0,095
15 45 24 2 214 105 | 114 5 0.43

CpenHnii BBINYCK MNPOAYKIWH, PACCUATAHHBIA C TOMOIIBK) CTAaHJAPTHOU
dyukuu Microsoft Excel, cocraBiser 32,4 ThIC. T., CpESAHHMIA a0COTIOTHBIA TPHUPOCT
paBeH:

~ _ 45-21
ay = 15-1

CpenHuii TeMH pocTa BBITycKa mpoaykuuu Kp = *°71/45/21 = 1,05, cpensuit
Temn npupocta Tn = 105 -100=5% .

Wcnone3ys  mpoueaypy  Microsoft — ExcelMACTEP  JIMATPAMM/
JNOBABJIEHUE JIMHMM TPEHJA, mnocTpouM JMHUM TpeHAA HECKOJbKUX
Mojenei (puc. 6.1-6.5).

Hawnbonee HameXHON MOJICTbI0 OCHOBHOM TEHJICHIIMN Pa3BUTHUS HCCIIETYEMOTO
psiia IMHAMHKH SBISIETCS TTOMMHOMHHAIBHBIH (2-0i cTemenn) Tpena: y = 0,0136x° +
1,5185x + 19,13, tak kak 3HaueHue napamerpa R% = 0,9961 sBigeTcs MAKCMMAaIbHO
MPUOJIMKEHHBIM K 1.

[Tporao3noe 3HaueHHEe 00bEMa BBITyCKa MPOAYKIIMU B 16-M meproie COCTaBUT
0,0136 - 162+ 1,5185 - 16 + 19,13 = 46,9 THIC. T.

= 1,7 THIC. T.

5O rommemmmemmemmessesseesseessees e
40
30 Bbinyck

5' npoayKunn

20 T JInHelHbIN TpeHa,

N y=1,7357x + 18,514

R?=0,9952

BbInycK NPoAYyKLUUM TbiC.

0 T T T T T T T T T T T T T T 1
01234567 89101112131415

Puc. 6.1. Jlunamuka BbITycKa IPOIYKIMU U JTUHEHHBIA TPEH/, MOTYYEHHBIH
METOJIOM aHAJIMTUYECKOTO BEIPABHUBAHUS
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10

BbINyCK NPOAYKLUMM TbiC.

0 T T T T T T T T T T T T T T 1

Bbinyck
NpoAyKLMK

y =9,2099In(x) + 15,27

R?=0,8567

0123456 7 8 9101112131415

Puc. 6.2. Jlunamuka BbITyCKa MPOIYKIIUU U JJOTapUPMUIECKUN TPEH]I,
MOJTYYEHHBI METOJIOM aHAJIMTUYECKOTO BEIPABHUBAHUS

Bbinyck
npoayKumm

- CTeneHHOW TpeHa,
y = 17,834x03136

5O

9

40

=

b

g L 30

g 5

= 20 mmm

S

I (1 B

3 R?=0,8733
O T T T T T T T T T T T T T

T 1
01234567 89101112131415

Puc. 6.3. Jluramuka BBITyCKa MPOAYKIIUU U CTETICHHOMN TPEH/I, TOTyYEHHBIN
METOZIOM aHAJIUTUYECKOTO BEIPABHUBAHUSA

[Iporno3noe 3HaueHne 0ObeMa BBITYCKa MPOAYKIIMU B 17-M meprojie COCTaBUT

0,0136 - 17° +1,5185 - 17 + 19,13 = 48,9 ThiC. T.

[Iporno3noe 3HaueHne 0ObeMa BBITyCKa MPOAYKIIMU B 18-M mepuojie cocTaBuT

0,0136 - 18° +1,5185 - 18 + 19,13 = 50,9 ThiC. T.
50

e uf. &

=

BbINycK npoayKumm
o

o

Bbinyck

MpPoAYKLL
nm

y = 20,291e0055
R?=0,991

012345678 9101112131415
Puc. 6.4. Jlunamuika BbITTyCKa IPOIYKITUN U IKCIIOHEHITUATBHBIA TPEHI,
MOJYYEHHBIA METOAOM aHAJIMTUYECKOTO BHIPABHUBAHHUS
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Bbinyck

npoaykun
"

THiCc. uf.

BbInycKk npoayKuum

[any
o

y =0,0136x% + 1,5185x + 19,13

R?=0,9961
0123456 7 8 9101112131415

Puc. 6.5. Jlunamuka BbITycKa MPOYKIUH U MTOJTMHOMUAIIBHBIN TPEHI,
MOJIYYCHHBIA METO/I0M aHAJTUTUYECKOTO BhIPAaBHUBAHUS

o

Buieoowt

CpenHuii BBITTYCK TPOIYKIIMU B UCCIETyEMOM MEepHoJie cocTaBui 32,4 ThiC. T.,
cpemHuid abCOMIOTHBIN TpupocT — 1,7 ThIC. T., cpemHuii Temn pocta — 105 %.
HaGnrogaeTcss mocTosiHHBIA pocT 00BEMOB IMPOU3BOACTBA MPOAYKIMU. B mpouecce
aHajnu3a psja JUHAMHUKU BBISIBICHA OCHOBHAsi TEHJCHIUS Pa3BUTHUS BBITYCKA IO
noimHoMy 2-if crerenn (Y = 0,0136x° + 1,5185x + 19,13).

[Iporno3noe 3HaueHne 00beMa BhIITYCKa IPOAYKIUHU B 16-M neproie CoCTaBUT
46,9 toiC. T, B 17-M 48,9 TBIC. T, B 18-M niepuone — 50,9 ThIC. T.

JIABOPATOPHAS PABOTA Ne 7 _
NHAEKCHI KOJIMYECTBEHHBIX U KAYECTBEHHBIX IIOKA3ATEJIEN

Heab padorbl. M3yunTh TEOPETUUECKHE OCHOBBI MHJIEKCOB M OCBOUTH HX
MpPaKTUYECKOEe  TMPUMEHEHUE C  HUCIOJb30BAaHUEM  CTAHIAPTHBIX  (QYHKIUH
MicrosoftExcel.

Kparkue TeopeTudeckue cBeieHUs

Hnoekcamu Ha3bIBAIOT CPAaBHUTEIIHHBIE OTHOCUTEIBHBIC BEJIMUUHBI, KOTOPHIC
XapaKkTepU3yIT M3MEHEHUE CIIOKHBIX COIMAIbHO-DPKOHOMUYECKUX TOKa3arenen
(mokazaTenu, COCTOSIIME U3 HECYMMHUPYEMBIX OJIEMEHTOB) BO BpPEMEHH, B
MIPOCTPAHCTBE, [0 CPABHEHUIO C MJIAHOM.

NHaekcHbIE TMOKa3aTead TMO3BOJISIIOT OCYIIECTBUTh aHAU3 PpPe3yJIbTaTOB
NEATEeIIbHOCTH MPEANPUITHI U OpraHU3aIii, BRITYCKAOIINX CaMYI0 Pa3HOOOPa3HYIO
MPOAYKIUIO WIM 3aHUMAIOIINXCA PAa3IUYHBIMU BUJAMHU JIESITENbHOCTU. C MOMOIIBIO
HMHJICKCOB MOJKHO IIPOCJICANTh POJIb OTICIBHBIX (DAKTOPOB IIpH (HOPMUPOBAHHUH
BOXHEUIIINX DKOHOMMYECKMX  IIOKa3aTeyieid, BBIIBUTh OCHOBHBIE  Pe3€pBbI
MPOU3BOICTBA. HJIEKCHI MPOKO MCIOJIB3YIOTCS B COMOCTABICHUN MEKTyHAPOIHBIX
DKOHOMMYECKUX TIOKa3arejied TMpu OMNpeleseHUH YPOBHA JKU3HU, JIETTOBOM
aKTUBHOCTH, IICHOBOM MOJIUTHUKHU U T.]I.

CymiecTtByeT JBa TOAXOJa B HMHTEPHpPETAIMM BO3MOXKHOCTEH HWHJIEKCHBIX
noKa3aTesen: ododwarowuil (cunmemuyeckuil) U aHAIUMUYecKuil, KOTOpbie B
CBOIO OUYepe/lb OMPEACIISIIOTCS Pa3HBIMU 3a/lauaMH.
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CyTtp o0000miarorero moaxoja - B TPaKTOBKE WHIACKCA KaK IOKa3aTems
CpPEIHETO M3MEHEHHsS] YPOBHS HCCIIEIyeMOro siBJIeHHs. B sToM ciydae OCHOBHOM
3a/ja4yeid, pemaeMol C IMOMOIINBI0 WHACKCHBIX IMOKa3arelei, OyaeT XapaKTeprucTHKa
00111eT0 N3MEHEHHSI MHOTO()aKTOPHOTO SKOHOMHUYECKOTO MTOKa3aTelsl.

AHaTUTHYECKUN TIOJIXOJ pacCMaTpUBAET MHJIEKC KakK IMOKazaTelb W3MECHECHHUS
YPOBHS pE3yJbTATHBHOW BEJIMYMHBI, HA KOTOPYIO OKa3bIBaeT BIIMSHHE BEIUYHHA,
u3ydaeMas ¢ ToMoIIbio mHAekca. OTcioa ¥ WHas 3aJada, KOTopas perraercs ¢
MMOMOIIBI0 WHJCKCHBIX TOKa3aTesei: BBIJACIUTh BIMSHUE OMHOTO M3 (HaKTOpOB B
W3MEHEHUU MHOTO(AaKTOPHOTO TIOKA3aTeJIsl.

OT comepxaHusi U3ydyaeMbIX MOKa3aTesei, METOMOJIOTHH pacdeTa MePBUYHBIX
MoKa3aTesield, IeJied W 3aJad MCCIEIOBAHUSI 3aBHUCAT U CIOCOOBI TMOCTPOCHHS
WHJICKCOB.

[To cTeneHn 0XBaTa AICEMEHTOB SBJICHUS WHCKCHI JCIAT HA UHOUBUOYATbHbLE U
o00wue (CBOIHBIC).

Hnousuodyanvuvie unoexcor (1) - 3TO HMHICKCHI, KOTOPBIC XapaKTEPH3YIOT
MU3MEHEHHE TOJIBKO OJTHOTO DJIEMEHTAa COBOKYITHOCTH.

Obwuii  (ceoomwiti) unoexc (I) xapaktepusyer HU3MEHEHHUE TIO BCei
COBOKYIMHOCTU 3JIEMEHTOB CIJIOKHOTO SIBJICHUSA. ECIIM MHIIEKChI OXBATHIBAIOT TOJIHKO
YacTh SIBJICHUS, TO UX HA3bIBAIOT 2PYNHOBLIMUL.

B 3aBucumocTH 0T cmoco0a wu3ydeHus OOIIMe HWHACKCHI MOTYT OBITh
MTOCTPOEHBI WM KaK acpecamuble (OT JIaT. aggrega - MPHUCOCIUHSIO) UHACKCHI, WK
KaK cpeonue 836euieHHble MHACKCHI (CpeIHUE U3 WHIANBUYJTbHBIX ).

Croco® TOCTpOCHMS arperaTHhIX WHACKCOB 3aKIIOYaeTCS B TOM, YTO TIPH
MMOMOIIA TaK Ha3bIBAEMBIX COU3MEPHUTEICH MOYXKHO BBIPA3UTh WTOTOBBIC BEITUYMHBI
CJIIO)KHOW COBOKYITHOCTH B OTYETHOM M Oa3WCHOM IMIEPHOJIaX, a 3aTeM IEePBYIO
CONIOCTaBUTH CO BTOPOM.

B cratuctuke wuMEIOT OOJNbIIOE 3HAUYCHHUE WHICKCHl HEPEeMEHHO20 U
¢uxcuposannozo cocmaea, KOTOpPHIE WCHOJIB3YIOTCS TIPU aHAIU3E JUHAMHUKU
CpEIIHUX TTOKa3aTeIIeH.

NunexkcoM nepemenno2o cocmasa Ha3bIBAIOT OTHOIIEHUE JBYX CPEIHHUX
YPOBHEM.

Unnexc @urcuposannozo cocmasa €CTh CPEAHUM W3 WHIUBUIYATbHBIX
uHAeKcoB. OH paccCUUTHIBACTCS KaK OTHOIIICHHUE JABYX CTaHJAAPTU30BAHHBIX CPEIHUX,
I7Ic BIUSHUE W3MEHEHHUS CTPYKTYpHOTO (paKTopa yCTpaHEHO, TO3TOMY JaHHBIN
WHICKC HA3BIBAIOT €III¢ MHIECKCOM MTOCTOSTHHOTO COCTaBa.

B 3aBHCHMOCTH OT XapakTepa W COACPXKaHUS WHIACKCHPYEMbBIX BEIUYHH
pa3IMYarOT HMHJCKCHI KOJHMYCCTBEHHBIX (OOBEMHBIX) TIOKa3aTelei W HWHICKCHI
KAaYECTBEHHBIX MMOKA3aTEJIEH.

K unnexcam konuuecmeennvix (0ObEMHBIX) TOKa3aTeIed OTHOCITCS TaKUE
WHJIEKCHI, KaK MHICKCHI (PU3MUECKOr0 00bheMa MPOU3BOJICTBA MPOAYKIIUH, 3aTpaT HA
BBINIYCK TMPOAYKIIMH, CTOMMOCTH TPOMYKIIMHM, a TaK)Ke HWHJIEKCHl IOKa3aTeseH,
pa3Mepbl KOTOPBIX OMPENEISIOTCS a0CONIOTHBIMH BelWYMHAMU. Vcmomb3yroTes
pa3TUYHBIC BUJIBI MHACKCOB KOJIMYECTBEHHBIX TIOKa3aTeeH.

33



WUupexc ¢usnueckoro obwvema mpoxykuuu (POII) orpaxkaer wusmMeHeHue
BbilycKa TmpoAaykuuu. WMuauBuayaneHbld uHAeke DOOII oTpaxkaer u3MEHEHUE
BBITTYCKa MPOYKIIMK OJTHOTO BUA U ONpeeseTcs mo Gpopmysie:

. _q
lCI1/0 - q_; (71)

rne ql m q0 - xKoaMuyecTBO MPOAYKIMHM JAHHOTO BHAA B HATypAIbHOM
BBIPAKEHUU B TEKYIIEM U 0a3MCHOM NEPHOJIaX.

Arperatubii  unaexkc ®OIl (mpemnoxken 3. JlacmeiipecoM) oTpaxkaer
U3MEHEHHUE BBIIIYCKA BCEH COBOKYIIHOCTH MPOAYKUHUH, TAE HWHIECKCUPYEMOM
BEJIMYMHOM SBJISIETCS KOJIMYECTBO MPOAYKINH (, @ CON3MEPUTEIIEM - LIEHA P:

__ X 41Dbo
a1/0 = 3 qopo (7'2)

rie ql m q0 - KoauyecTBO BBIPAOOTAHHBIX E€IWHMI] OTACIBHBIX BHUIOB
IPOJIYKIIUH COOTBETCTBEHHO B OTYETHOM U 06a3rcHOM mepuoaax; p0 - 1eHa eauHHUIIbI
IPOAYKIUH (OTAEIBHOTO BHA) B 0A3MCHOM IIEPHOJIC.

[Ipu Bbluucienun wuHAekca @OOII B kayecTBE cOU3MEpPUTEIEH MOXKET
BBICTYIIATh TAKKe CEOCCTOMMOCTD MTPOAYKITUU WU TPYIO0EMKOCTb.

Cpennue B3BenieHHble MHIEKCHI DOII UCMONB3yIOTCS B TOM cllydae, €ClH
M3BECTHBI MHAUBUIYaJIbHbIE UHACKCH 00BbEeMa MO OTIAEIBHBIM BUJAM MPOIYKIIUU U
CTOMMOCTD OTJICJIbHBIX BUOB MPOIYKIMH (MU 3aTpaThl) B 0A3MCHOM WUJIM OTYETHOM
MIEPUO/IE.

Cpennuii B3BeweHHBINM apudmernyeckuid uHaekc DOIl ompepensiercs 1o
bopmyiie:

Iql/o — Zz;ccllqopo (73)
oPo

rje 1q - WHAUBUIyaIbHBIH MHJICKC MO KaxaoMy Buay npoaykmuu; 0 p0 -
CTOMMOCTbD TTPOAYKITUU KaKIOT0 BHA B 0a3HMCHOM TIEPHOJIE.

Cpennuii B3BelIeHHBIN rapmMoHnyeckuit naaekc @OIT:

4o — Zlchp1 (7.4)

2i-91P1

q

I'Z1€ ¢ P1 - CTOUMOCTb IPOAYKIIMHU KaKI0I0 BUIA B TEKYLEM IIEPUOLE.

AHaNOTUYHO PACCUUTHIBAECTCS MHJIEKC 3aTpaT Ha BhIMYCK npoaykuuu (3BII),
KOTOpPBIM OTpa)XaeT HM3MEHEHHE 3aTpaT Ha MPOU3BOJCTBO M MOXET OBITh Kak
VHJABUIYAIbHBIM, TAK U arPETATHBIM.

NunuBunyanbabiil uHaeke 3BI1 oTpaxkaeT u3aMeHEeHUE 3aTpaT Ha MPOU3BOJICTBO

OJTHOTO BHJIa U OTIpeesieTcs mo hopMyIie:
— q1Z1 (7 5)

921/0 doZo
IJi€ Z, U Zy - c€0€CTOUMOCTh €IMHUIIBI MPOAYKIIMM UCKOMOTO BHJIa B TEKYILIEM
u O6asucHom mepuopax; ql zl m q0 z0 - cymMmbl 3arpaT Ha BBITYCK MPOMYKIIHH
HMCKOMOTO BHJIa B TEKYIIIEM U 0a3MCHOM TEpHOaX.
Arperatnbiit uaaekc 3BI1 xapakTepusyeT n3MeHeHne 00111el CyMMBI 3aTpaT Ha
BBINTYCK MPOJYKIIMH 33 CUET U3MEHEHHUS KOJIMYECTBA BHIPAOOTAHHOW MPOJYKIINHU U €€
ce0eCTOUMOCTH U ompeesieTcs mo Gopmyre:
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_ 2.4.Z,
9E1r0
2.90%, (7.6)

rae ql z1 u q0 z0 - 3arparbl Ha BBITYCK NPOAYKUMH KaXAOTO BHIA
COOTBETCTBEHHO B OTYETHOM U Oa3UCHOM NEPHOJIAX.

PaccmoTpum moctpoenue uHAekca ctroumoctd npoxykiuu (CII), koTopbrit
MOJKET ONPENENAThCA U KaK UHANBUIYAIbHBIN, U KaK arperaTHBIN.

NunuBuayaneusiii  mHaekc CII  xapakrtepu3yeT H3MEHEHHE CTOUMOCTH
MPOAYKIIMU JAHHOTO BUAA U UMEET BU/I:

q1P1
= — 7.7
w  gopo (7.7)

rne pl m p0 - meHa eAWHUIBI MPOIYKIMH aHHOTO BHJA B TEKYIIEM H
6asucHom mepuonax; ql pl u q0 p0 - cCTOMMOCTH MPOAYKIHMK ITAHHOTO BHIA B
TEKYyILleM U 0a3UCHOM NEPUOAAX.

Arperathabiii uagekc CII (ToBapooOopoTa) XapakTepuzyeT U3MEHEHue 0o0IIeit
CTOMMOCTH TPOAYKIIMH 3a CYET HW3MEHEHHWs KOJMYECTBA MPOAYKIUH U IIEH H
onpenensiercs no popmyie:

_ Xqip1
qu1/1o Y dopo (7.8)

Kauecmeennple nokazatenu ONpenessiioT YPOBEHb MCCIEAYEMOTO MTOTOBOTO
MoKa3aTeisl W ONpPENENSIFOTCS TYTEM COOTHOLICHHS HMTOTOBOTO TIOKa3aTens u
OTIPEICNIEHHOTO KOJMYECTBEHHOTO IMOKaszaress (HampuMmep, CpeaHss 3apaboTHas
miaTa OMpeeNsIeTCs MyTeM COOTHOIIEeHUs (POoHAa 3apabOTHOM MIIAThl U KOJUYECTBA
paboTtHukoB). K MHIekcaM KayeCTBEHHBIX IMOKAa3aTelIe OTHOCATCS UHOEKCbl UYEH,
cebecmoumocmu, cpeonell 3apabomuoul niamsl, NPOU3BOOUMELHOCIU MPYOd.

CaMbIM pacnpoCTpaHEHHBIM UHJIEKCOM B 3TOM TPYIINE SIBISETCS MHAEKC LEH.

HUnousudyanvuulil unoexc yen XapakTepusyeT U3MEHEHHUE 1IEH 10 OJTHOMY BULY
MPOIYKIIMU U OTpeensieTcs: o Gpopmyiie:

. _b
lp1/o - p_: (79)

T7ie P UP, - IICHA 32 CAMHUITY TTPOIYKIIUU B TEKYIIIEM U 0a3MCHOM NIEPHOIaX.

COOTBETCTBEHHO ONPEACISIOTCS MHIACKCHI CEOECTOMMOCTH U 3aTpaT paboyero
BPEMEHHM 110 KaXXJIOMY BUAY MPOIYKIIUH.

Aepecammuulti umoekc yen ONPEACISICT CpeIHEe W3MEHEHHE IICHBI P TIO
COBOKYITHOCTH OTPE/ICTICHHBIX BUIOB TIPOIYKITUH (.

JIst XapaKTepUCTUKY CPETHET0 M3MEHEHHUS IIEH Ha MOTPEOMTEILCKUE TOBAPHI
UCTIONB3YIOT UHOEKC YeH, npeodnoxcennwiil 3. Jlacnetipecom:.

2. qob1
[ = 7.10
i 2 doPo ( )
rie ¢, - mnoTrpeOuTenbckas Kop3uHa (0a30BBIM MEpUON); Py U D1 -

COOTBETCTBEHHO LIE€HbI OA3UCHOTO U OTYETHOTO MEPUOOB.
Ecnmu xonmdectBo Habopa TPOAYKTOB MPUHUMAETCS HA YPOBHE OTYETHOTO
nepuona (ql ), To B 3TOM ciiydae unoekc yer umenyemces unoexcom llaawe:

)
IMHaaLue = #iz; (711)
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Ecaum u3BeCTHB WMHIMBUAYAbHbIE HWHJEKCHI 1LIEH IO OTJEIbHBIM BHJIAM
OPOAYKIIMU U CTOUMOCTb OTJEJIbHBIX BUJIOB MPOIYKIIMH, TO MPUMEHSIOTCS CPEIHUE
B3BEIICHHbIE MHJAEKCHI IeH (CpeIHUN B3BEIICHHBIN apU(pMETUYECKUA U CpeITHUN
B3BEIICHHBIM TAPMOHUYECKUI UHIEKCHI 1IEH).

dopMmyia cpedre2o 836euieHHO20 apupmemuyecko2o UHOeKca 11eH:

_ 2.4,
2.2, (7.12)

rje 1 - UHAMBUAYAIbHBIM HHACKC MO KakjaoMy Buay mnpoaykiuu; p0 q0 -
CTOMMOCTbD MTPOAYKITUU KaKI0T0 BUJa B 0A3MCHOM TIEPHOIE.
dopmynia cpednezo 836eUeHH020 2aPpMOHUYECKO20 UHOeKCa TIeH

;P
al T 1
Z?piqi

“BA

r

(7.13)
rae pl ql - crouMocTs MpoAYKIMK KaXXA0TO BUJA B TEKYILIEM NIEPHOJIE.

B craTtucTrueckol NpakTHKE OYEHb IIUPOKO HCIIOIB3YETCS azcpecamubll
MeppumopuanIbHulil UHOEKC YeH, KOTOPBIA MOXKET OBITh PacCUMTAH IO CIEXYIOIIEeH
dbopmyie:

_2.P44,
. ,
2P, (7.14)

rae pA pB - nena 3a enuHHIy TIPOIYKIMU KaKIOTO BUAA COOTBETCTBEHHO Ha
Tepputopun A u B; A - KOJIMYECTBO BHIPAOOTAHHOM WIJIM peaTu30BaHHOMN
MPOAYKIIMU KaXKJI0TO BUJA IO TEPPUTOPUHU A (B HaTypaIbHOM BBIPAKEHUN).

W3 dhopmynbl BHIHO, YTO B JAaHHOM HMHAEKCE B KadyecTBE (PUKCHPOBAHHOTO
nokasaress (Beca) MpUHAT 00beM npoaykuuu teppuropun A. Ilpu pacuere nanHoro
MHJICKCAa B KQY€CTBE BECa MOXKHO MPHUHATH TakKe 00beM MPOAYKIHUH TeppuTOopuu B
WM CYMMapHBIN 00BeM TIPOIYKIIUU ABYX TEPPUTOPHIA.

IIpuMmep BbINoIHEHHS PadOTHI

3aoanue. JluHamuka CpelHUX I1IeH W oObeMa MpOAaXH B KPYITHBIX
cylepMapKeTax ropoja XapaKkTepu3yeTcs CIEAYIOIUMH JTAHHBIMH,
MpEACTABICHHBIMU B Ta0Onuie /.1 Hike.

Tabnuna 7.1
JlaHHbIe 1151 pacuera
[Iponyxuus [IpomaHo MpOyKIIMH, THIC.KT Cpennsist 1eHa 3a 1 Kr, ThIC.pYO.
bazucHeIit OTtueTHBI bazucHsIit OTtyeTHbIN
TIePUOJT TIePUOJT TIepUOJI TIePUOJT
Cynepmapket Nel
TTOMUJIOPBI 4.0 4.2 6.4 7.6
OTypIBI 2.5 2.4 7.2 8.4
Cynepmapxket Ne2
OMHJIOpBI | 10.0 | 12.0 ’ 7.6 ’ 7.0
Buviuuciume:
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1. [nsa cynepmapkera Nel (1o nByM BHIaM MPOAYKLIMH BMECTE):

1.1. OO6mwuit uHIEKC TOBAPOOOOpOTa

1.2. OOumii HHAEKC [EH

1.3. O6mwmit uaaeKc GU3NIecKoro oobeMa ToBapoodopoTa

Onpenenure B OTYETHOM IMEpUOJE aOCOJIOTHBIA MPUPOCT TOBApooOOpOTa U
paznoxkure 1o ¢pakTopam (3a cUeT U3MEHEHUs 1IeH U 00BEMOB MIPOJIAXK OBOIIEH) .

2. ]l cynepMapKeTOB BMECTE MO MOMUIOPAM:

2.1. npaexc 1ieH mepeMeHHOTo COCTaBa

2.2. Vnpaexc 11eH moCTOSHHOTO ((DMKCUPOBAHHOTO) COCTaBa

2.3. UHpekc BIMAHUA M3MEHEHHUS CTPYKTYypbl oObeMa MpoJak MOMHUIOP Ha
JTUHAMHKY CpeIHEN 1IEHBI

Cdhopmynupyiite BEIBOBI.

Pewenue:

1.1. OOmuit HHACKC TOBap0ooOOPOTa MOKHO PaCcCUUTATh IO (hopMyIie:
P 2P1 1
P4 ¥ qopo

rje P-1eHa,-KoJIM4eCTBO MPOJAHHOU NPOIYKIIUH

Z 7,6°4,2+8,4:2,4
=zhd = 1,194 = 119,4%
P4 Y qop0 6,4'44+7,2:2,5

1.2 OOt HHAEKC IIEH BRIYUCIAEM 110 hopMyJie:

= ZPady _ ZOA24BAZY g 179 = 117,9%
P Spoqy  6442+7224 ,

1.3 OOumit uHAEKC 1eH (PU3NYECKOro TOBapOOOOPOTa MOKHO PACCUUTATH IO
bopmyie:

. 6,4'4,2+7,2:2,4

i = S - PRI AR — 1,013 = 101,3%

OTHU UHAEKCHI CBSI3aHBI MEXKy OO0 PopMyIoii:

ipg = Ip ig =1,179-1,013 = 1,194

Takum 06pazom, ToBapooOOpoT yBenmuuwmics Ha 19,4%,B ToM yucie 3a cuer
yBeJIMUEHUs PU3NUECKOro oobema ToBapoodoporta Ha 1,3 %.

AOGCOTIOTHBIN MPUPOCT TOBAPOOOOPOTA:

Apq = Y0191 — XPoqo = (7,6-42+84-24)—(64-4+72-25)=
8,48 man.p.

B Tom umclie 3a cuetr u3MEeHEeHHS 1ICHbI:

Apqpy = 20191 — Xpoq1 = (7,6-42+84-2,4)—(64-42+7.2-
2,4) = 7,92 man. p.

B Tom umcrie 3a cuet n3MEeHeHHs MPOJakh TOBAPOB:

Apqq) = XPoq1 — XPoq0o = (6,4-42+72-2,4)—(64-4+72-25) =
0,56 man.p.

AOGCOTIOTHBIC IPUPOCTHI CBSA3AHBI MEXKIY CO00M (popmynaMu:
Apq = Apqy + Apqq = 0,56 + 7,92 = 8,48 muic. p.

i

37



Takxum o6pazom, TOBapooOOpOT yBenmuumicsa Ha 8,48 MIH.pyO., B TOM UucCie 3a
CUeT yBENMYEHHUs LeH Ha 7,92 MIH.p. 3a cyUeT yBelIM4YeHHs (PU3UUECKOro oO0bema
ToBapoobopoTa Ha 0,56 MITH.p.

2.1. Bpruumcaum i 2-X  CymepMapKeToB IO TOMHUAOpaM HMHIEKC IeH

IIEPEMEHHOI0 COCTaBA
_ Yp1a1 , IPodo _ 7.6'42+7,012,0 | 6,44+7,6:10,0

I~ = =
p Ya, Y qo 4,2+12,0 4,0+10,0

Brruncnum MHAEKC 1IEH IOCTOSTHHOTO COCTaBa!

N

2.2 BblUMCINM HMHIEKC BIMSHUSA CTPYKTYpbl oObeMa MpOAaX MOMHUAOP Ha
JUHAMUKY CPEJIHEH LICHBbI:

oy =B L LSS GO0 01— 1004

Pa3zHuna Mexay MWHAEKCaMHU [EPEMEHHOTO M IOCTOSHHOIO — COCTaBa
3aKJII0YAIOTCd B TOM ,4TO HMHJIEKC NEPEMEHHOI0 COCTaBa PAaBE€H COOTHOLIEHUIO
CPEIHUX YpPOBHEMW LIEHBI, a MIOCTOSIHHOTO XapaKTEepPU3yeT U3MEHEHHUE CPEAHEN LIeHbI
3a CYET U3MEHEHHMSI TOJIBKO IIEH Ha KaXJOM PBIHKE.

Takum oOpa3oM, cpenHss IeHa B cynepMapkeTax ymeHbmmiach Ha 1,4%.Ecau
Obl B 000MX Mara3sMHax CTPYKTypa pbIHKa Oblla OJHA U Ta XK€, CPEeAHss LIEeHa
yMmeHnblimnach Ha 1,9 %.YBenuuenue ponau Oosiee AOpPOroro cymepMmapkera B
CTPYKTYpE NMPOJAX YBEIUUWIO CpeaHIow0 1ieHy Ha 0,4%

2.3 Ompenenum od111ee a0COMOTHOE U3MEHEHHE IIEHBI TOMUIOP:

A — 2P191 _ IPodo _ 7.642+7,0120 _ 644+7,6:100 _ —0,11 ThiC. .

241 240 4,2+12,0 4,0+10,0
OO1ee abCOMOTHOE M3MEHEHUE IIEHbl M3-32 HETOCPEICTBEHHOTO M3MEHEHUs

YPOBHEM IIEH HA IOMUJIOPHI:

My = Zzplql _ ZIPods _ 7,642+7,0120  6442+7,612,0 _ 0,14 myic. p.

a1 Ya: 4,24+12,0 4,2+12,0

OOmiee aOCONIOTHOE M3MEHEHHME LIEHbl 3a CUET W3MEHEHUs CTPYKTYpHI
MIPOJAKHU TOMHUAOP:

Aoy = Z;Oql _ ZPodo _ 6442+7,6120  64'42+7,610,0 _ 0,03 moic.p .

a1 2490 4,2+12,0 4,0+10,0

Takum 00pa3om, cpeaHss 1ieHa Ha MOMUI0psl cHu3uiach Ha 0,11 TeIC.p., B TOM
YUCJE 3a CYET HENMOCPEACTBEHHOrO H3MeHeHus ypoBHeW 1eH Ha 0,14 Ttoic.p.
VYBenuuenne [0o1M  phIHKA C  Oojiee  JAOPOTMMH TMOMHUAOPaMHU  YBEJIWYHUIIO

pe3yabpTaTuBHBIN noka3aTenb Ha 0,03 TeicC.p.

= 0,986 = 98,6%
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