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BBEJAEHUE

Ilenp mpenopaBaHMsl JAUCHUIUIMHBL —  c(OPMHUpOBATh Yy  CTYIEHTOB
HPKOHOMUYECKUX HalNpaBJICHUN MOArOTOBKM KOMIUIEKC 3HAaHUN U YMEHHMI B 00JacTH
oOuiel TeopuM CTATUCTHKH, OCHOB COLMAJIbHO-DKOHOMMUYECKON CTaTHCTUKH,
O3HAKOMHUTHh C TEXHOJOTHAMM M MEXaHU3MOM CTaTUCTHYECKUX PAcC4yeTOB W
UCIOJIb30BAaHUSI METOJIOB CTATUCTUYECKOTO aHAIN3a, @ TaKke C(POPMUPOBATH HABBIKU
CaMOCTOSITEJIBHOIO0, TBOPYECKOI'O  MCIIOJIB30BAHUS TEOPETUYECKMX 3HAHUU B
IIPAKTUYECKOU IEATEIBHOCTH.

JIns AOCTWXKEHWS LEenu IPENnoAaBaHMs AMCUUILIMHBI B IIPOLIECCE H3YYEHMS
Kypca HEOOXOJUMO pelIUTh CIEeAyIOIIMe 3aJadd: O3HAKOMUTh CTYJIEHTOB C
0a30BbIMU TMOHATHSAMH OOIIEH TEOPHUH CTATUCTUKU M COLUATBHO-DKOHOMUYECKOU
CTaTUCTUKH, METOHOJIOTUYECKUMU UM METOAUYECKMMHU OCHOBAaMH IIPOBEICHUS
CTaTUCTUYECKUX PACYETOB U CTATUCTHYECKOTO aHAJIN3A.

JUis1 OCBOEHUS JUCHUIUIMHBI CTYJEHTBI TOJKHBI 00J1aaTh 0a30BbIMU 3HAHUSIMU
MaTeMaTUKH, KOHOMUYECKOW TEOpPUHM M JIPYrUX OOIIECTBEHHBIX HAayK B paMKax
Kypca CpeHe! LIKOJIBI.

HucuunnuHa «CraTucTuka (Teopusi CTaTUCTUKH, COLMAIbHO-DKOHOMHUYECKAs
CTaTUCTUKA)» (OPMHUPYET y CTYIAEHTOB KOMIUIEKC 3HAHWMHA, YMEHUN M HaBBIKOB,
HEOOXOAUMBIX JJI1 M3YyYEHUs] JUCHMIUIMH «MeToasl (PUHAHCOBBIX U KOMMEPYECKUX
pacuetoBy, «Martematuyeckue MOJAETU B YIOpPaBICHUW», «AHaIU3 (UHAHCOBO-
XO35IMCTBEHHOM AESATENBHOCTY», « DKOHOMHKA MPEANPUATHSD U T.1I.



Tema 1. IPEIAMET, METO/I, 3AJAYU CTATUCTUKHU

1. IlpegmeT cTATUCTUKH

B HacTosiiiee Bpemsi TepMUH «CTaTHCTHKA» YIOTPEOISETCS B TPEX 3HAUCHUSX:

l. mox cmamucmukou TIOHMMAIOT OTPACIbh MPAKTHYECKOW eATeIbHOCTH,
KOTOpasi UMEET CBOEH IeJbi0 cOop, 00pabOTKy, aHAIW3 M MyOJUKAIIMIO MaCCOBBIX
TaHHBIX O CAMBIX PA3JIMYHBIX SBICHUSIX OOMIECTBEHHON KHU3HU;

2.  cmamucmuxou Ha3bBAIOT UGPOBON  Marepuan, CIyXamumid s
XapaKTEePUCTHKU  KakKoW-mmbo  oOmact  OOIECTBEHHBIX  SIBJICHUA WM
TEPPUTOPUATHHOTO PACIIPEACIICHUS KAaKOTO-TO IMOKa3aTeJs;

3. cmamucmuxoti Ha3pIBaeTCA OTPACIb 3HAHUS, 0cO0asi HayyHas TUCUUIUIHHA.

T.o., mpeaMeT CTaTHUCTHUKA — pa3Mepbl U KOJUYECTBEHHBIC COOTHOIICHHUS
KaueCTBEHHO OIPEICIICHHBIX COIMMATIbHO-OKOHOMHYECKHUX SBJICHUH, 3aKOHOMEPHOCTH
WX CBSI3M M PA3BUTHS B KOHKPETHBIX YCIOBHSIX MECTA U BPEMEHU.

CBoii TpeaMeT CTAaTUCTHKAa H3ydaeT C IOMOIINBI0 MeToja OO0O0OIIaroImMx
IoKa3areseu.

TeopeTnueckoii OCHOBOW CTAaTUCTUKM SIBISIOTCS TIOJOKEHUS COLMATBHO-
HPKOHOMUYECKON TEOpHH, KOTOPHIE PacCMATPUBAIOT 3aKOHBI Pa3BUTHS COIHAIBHO-
HYKOHOMUYECKOTO SIBJICHUS, BEISICHSIOT X IPUPOJY U 3HAUCHUE B )KU3HH OOIIECTBA.

2. MeToa CTATUCTUKH

Jis  u3ydeHus TpeaMera CTaTUCTUKH — pa3paboTaHbl M MPUMEHSIOT
crelu(pUUecKrue MPUEMbl, COBOKYIMHOCTh KOTOpPBIX 00pa3yeT METOO0JIOTHIO
cratuctukd. OOmIel OCHOBOM pa3pabOTKM ¥ NPUMEHEHHS CTaTUCTUYECKOU
METOJIOJIOTUN SIBJIETCS TUANEKTHUECKUA METOJ TMO3HAHUSA, COTJIACHO KOTOPOMY
OOLIECTBEHHBIE SIBICHUS U IPOLIECCHl PAacCMATPUBAIOTCS B PA3BUTUH, B3aUMHOU
CBSI3M M NPUYMHHON 0OycioBieHHOCTH. [Ipu 3TOM cTaTHCTHKa ONUpaeTcs Ha Takue
IUAJIIEKTUYECKUE KaTerOpUH, Kak KOJIMYECTBO M KadyecTBO, HEOOXOOUMOCTb MU
CIIy4allHOCTb, NPUYMHHOCTD U 3aKOHOMEPHOCTb, €AMHUYHOE M  MaccoBOE,
MHAMBHIyaJIbHOE U 0o0l1iee.

CraTucTMuecKHe METOJbl MCIOJIBb3YIOTCS KOMIUIEKCHO (CHCTEMHO). OTO
00yCJIOBJIEHO CJIOYKHOCTBIO IpOLEcCa IKOHOMUKO-CTATUCTUYECKOTO HCCIIEI0BaHMUS,
COCTOSIILIETO U3 TPEX OCHOBHBIX CTA/IUM:

a) cbop mepBuuHON wHPopMammu. Ha 3Toil cramuu TpPUMEHSETCS METON
MacCOBOTO CTaTUCTHUYECKOTO HAOIIOCHMS;

0) craTucThueckas cBOJka U 00paboTka nepBuyHOM mH(popmauuu. Ha mannoi
CTaJIMY UCTIOJB3YIOT METOJ] CTATUCTUYECKUX TPYIIHUPOBOK;

B) 0000IIeHMEe WM HMHTEpHpeTanus cratucTudyeckod wuHdopmammu. Ha stoit
CTaJuu MPOBOJUTCS aHAIM3 CTATUCTUYECKON MH(pOpMalMyu Ha OCHOBE IPUMEHEHUS
00001IAIONIMX CTATUCTUYECKUX ITOKA3aTENEH.

[Ipy m3ydyeHMH CTaTHUCTUYECKOM MH(POpPMALMU IIMPOKOE NMPUMEHEHHE HUMEIOT
TaOJUYHBIN U TpaPUIECKUI METO/BI.



3. Kareropum cTaTucCTUKH

CBoO#l mpeaMeT CTATHCTUKA M3Yy4aeT MPU MOMOIIM OINPENEIEHHBIX KaTErOpHil,
T.€. TIOHSTHM, KOTOpbIE OTpaKalOT Haubosee OOIIMe M CYUIECTBEHHBIE CBOICTBA,
NPU3HAKH, CBSI3U U OTHOLLEHUS MPEAMETOB U SBJICHUN 00BEKTUBHOTO MUPA.

Cmamucmuueckas cO80KYNHOCMb — COBOKYITHOCTh COLIMAIIbBHO-KOHOMHYECKHUX
OOBEKTOB WU  SIBJICHUH  OOIIECTBEHHON JKHU3HU, OOBEIUHEHHBIX HEKOeH
KaueCTBEHHOW OCHOBOW, OONIEH CBSI3bl0, HO OTJIMYAIONIUXCS JpPYyr OT Jpyra
OTIIETHLHBIMU TpU3HaKaMu. [IpuMep: COBOKYMHOCTh MPEANIPHUITHHI, PUPM.

COBOKYITHOCTh ~ Ha3bIBA€TCSl OJHOPOAHOM, €CIM OJUH WJIM HECKOJIbKO
CYIIIECTBEHHBIX TPHU3HAKOB €€ OOBEKTOB SIBIAIOTCS OOIMMMHU JJIsi BCEX CIWHMII.
COBOKYIHOCTb, B KOTOPYIO BXOJST SIBJICHUSI PA3HOTO THUIA, CYUTAETCS PA3HOPOTHOM.

Eounuya  cosoxynnocmu  —  TIEpBHUYHBIA  JJIEMEHT  CTAaTHCTHYECKOU
COBOKYITHOCTH, SIBJISIFOLLIAKMCS HOCUTENEM NPU3HAKOB, MOMJICKAIINX PETUCTPALUU U
OCHOBOM BEJIyIIETOCs IPU 00CIIEIOBAaHUHU CUETA.

Ilpusznax — xauecTBeHHasi 0COOEHHOCTh €IMHUIIbI COBOKYITHOCTH.

3HaueHueE MPU3HAKA Y OTAEIIBHOW €IMHUIBI HA3bIBAKOT 8APUAHNOM.

Cmamucmuueckuti nokazamenb — TIOHATHE, OTPAKAIOUIEE KOJIMYECTBEHHBIC
XapaKTEPUCTUKU COOTHOIICHUS MPU3HAKOB OOIIIECTBEHHBIX SIBJICHUM.

Cucmema cmamucmuueckux nokazamejyeu — COBOKYIHOCTb CTATUCTUYECKHX
MoKa3aTesel, OTPAXKaroIlas B3aUMOCBSI31, KOTOPbIE 00OBEKTUBHO CYLIECTBYIOT MEXKIY
SIBJICHUSIMH.

4. 3a1a4M CTATUCTUKH

OcHOBHBIC 3aJ1a9M CTATUCTHKHU:

1. BCECTOpOHHEE HCCIICIOBAaHUE TIPOUCXOJANIUX B OOIIECTBE TIYOOKHUX
npeoOpa3oBaHull PKOHOMHYECKUX W COIMAIBHBIX IPOIICCCOB HA OCHOBE HAYYHO
000CHOBAHHOM CHUCTEMBI ITOKA3aTeNIeH;

2. 00001IeHre U TPOTHO3UPOBAHUE TCHICHIIMA HAPOJIHOTO X035 CTBA;

3. BBIBJICHHEC  HMMEIOIIUXCS  pPe3epBOB  Ad(DPEKTUBHOCTH  OOIIECTBEHHOTO
IIPOU3BOJICTBA;

4. CBOEBPEMEHHOE OOCCIICUCHHE HAJIC)KHON HHPOpMAIKMEH 3aKOHOMATECIbHON
BJIACTH, YIPABICHYECKUX, MCIIOJHUTEIBHBIX M XO3SMCTBEHHBIX OPraHOB, a TaKXKe
HIMPOKOH 0OIIIECTBEHHOCTH.

Bomnpocsl 1J11 KOHTPOJIS TeOpeTHYEeCKUX 3HAHUM

1. OT KaKkoro JaTMHCKOIO CJIOBAa MPOUCXOIUT TEPMHUH «cTatuctuka»? Yto oH
O3Hayaer?

2. Kakue craructudyeckue padoThl IPOBOJWINCH B APEBHUE U CPEIHUE BEKa?

3. K kakoMy BpeMEeHHN OTHOCUTCSI CTAHOBJICHHE CTATUCTUKHU KaK HAyKu?

4. IloueMy cTaTHCTHKAa OTHOCUTCS K OOLIECTBEHHBIM Haykam? B uem ee
OTJIMYUE OT JPYTUX OOIIECTBEHHBIX HAYK?



5.Yro Takoe 3akoHOMepHOCTh? CrarHcTHYecKass 3aKOHOMEPHOCTb M €€
0COOEHHOCTH.

6. UTOo Takoe COBOKYNMHOCTb, €IWHMIIA COBOKynmHOCTH? [loHsiTHE Bapuanuu u
MpU3HAaKA.

7. B yeM cylIHOCTh ¥ 3HAYCHHUE 3aKOHA OOJIBIIUX YUCET ISl CTATUCTUKU?

8. JlaiiTe onpeneneHre npeaMera CTaTUCTUKH.

9. Uto gBasE€TCS TEOPETUUECKOM OCHOBOM CTATUCTUYECKON HAYKU?

10. Tlouemy Kaxao€ CTaTUCTUYECKOE MCCIIEIOBAaHUE JOJKHO OMUPAThCs Ha
M3Yy4EHUE BCEX OTHOCSIINXCS K JAHHOMY BOTIPOCY (hakToB?

11. [Toyemy cratucTUKa M3y4aeT sIBJICHUS OOIIECTBEHHOW JKU3HU B JIBUKCHUH,
VU3MEHEHUU U pa3BUTUU?

12. [lepeunciure cnenupuiIecKkue METOAbI, MPHUCYIIHE CTATUCTUYECKOMY
HCCJIEJOBAHHIO.

13. Kakue mpuHIUIIBI U METOABl W3JIaratoTcs B OOIIEH TEOPUHM CTATUCTUKH?
[ToueMy wu3ydeHHE CTAaTHUCTUYECKOW HAyKM HauyMHAeTCsa ¢ oOImel Teopuu
CTATUCTUKH?

14.Yto omnpexaenser MHOrooOpasMe M CIOXKHOCTh 3aJa4 M (PyHKIUH
CTaTUCTUKH?

Tema 2. CTATUCTUYECKOE HABJIFOJAEHHUE
1. IllousiTHe CTATHCTHYECKOT0 HAOJIIOCHUSA

Cmamucmuyeckas ungopmayus — MEPBUYHBIA CTATHCTHYECKUI MaTepua; o
COLIMAILHO-DKOHOMUYECKUX SIBJICHUSX, dbopmupyronuncs B mporiecce
CTaTUCTUYECKOTO HAOIONCHUS, KOTOPHIA 3aTeM IMOABEPraeTCs CHUCTEMATHU3aIluH,
CBOJIKE, aHAJIN3Y U 000OIICHUIO.

OCHOBHBIC CBOHCTBAa CTaTHUCTUYECKOW HMH(POPMAIMA — MAacCOBOCTh H
CTaOMJILHOCTb.

Cmamucmuyeckum MOXXKHO Ha3BaTh TOJIBKO TaKoe HAOIIOACHUE, KOTOPOE
o0ecIieuynBaeT PErUCTPAIUIO0 YCTAHABIMBAEMBIX (DAKTOB B YUETHBIX JOKYMEHTAX JUIS
nocienywmiein  06padotku.  CrarucTudyeckoe  HaOMOACHUE  JOJDKHO — OBITh
00s13aTEIPHO MAacCCOBBIM, CHUCTEMATHYCCKUM, MPOBOJMUTHCS HAa HAYYHOW OCHOBE IIO
3apaHee pa3pabOTaHHOMY IUIaHY W TporpaMmme. B pesynabTaTe CTaTUCTHYECKOTO
HAOMIOACHUS JOJDKHA OBITh TMOJy4eHa TOJIbKO OOBEKTHBHAS, COMOCTaBUMAs W
J0CTAaTOYHO IMOJIHAsA HH(POPMALIUL.

[Ipomiecc mpoBeneHUs CTATUCTHYECKOTO HAOIOACHHS BKIIFOYAET CIICTYIOTUE
STambl: TOATOTOBKA HAONIOACHUS; TIPOBEICHHWE MAacCOBOTO cOopa JIaHHBIX;
MOJATOTOBKA JAHHBIX K aBTOMATHU3WPOBAHHOW 00pabOTKe; pa3paboTKa MPeaIOKECHHM
10 COBEPIIICHCTBOBAHUIO CTATHCTHYECKOTO HAO IO ICHUS.

2. IIporpaMMHO — MeTO0/10JI0THYECKHE BOMPOCHI HAOJIIOIEHH I

JIroboe cratucTHyecKoe HCCIICAOBAHUC H€O6XOI[I/IMO HAaYWHAaTh C TOYHOM
(I)OpMYJII/IpOBKI/I Cro ncjin u 3aaad. ITocne storo OIIPCACIIACTCA OOBEKT M CANHHUIIA
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HaOMO/IeHus, pa3pabaTbiBaeTCsl MporpamMma, BBIOMpAIOTCS BUJ M CHOCO0
HAOJIIOICHUS.

Obvexm Habaodenus — COBOKYIHOCTb COLIMAIbHO — 3KOHOMUYECKHUX ITPOLIECCOB
U SIBJICHUM, KOTOpbIE MOJUIeKAT HCCIeAoBaHUI0. UTOOBI ONpenenuTtb OOBEKT
CTaTUCTUYECKOTO HAONIOEHUS, HEOOXOAMMO YCTAaHOBUTb T'PAHMIIBI HM3y4acMOU
COBOKYIHOCTHU. JlJIs1 3TOTrO CIeAyeT yKa3aTh Ba)KHEHUIINE PU3HAKH, OTJIIMYAIOLIUE €TO
OT Ipyrux cXoAHbIx. Onpezaenss 0ObeKT HAOIIOACHHS, HEOOX0IMMO TOYHO yKa3aTh
€JIMHUILY HAaOJII0ICHHUS.

Eounuya nabniodenus — cocTaBHas 4acTb OOBEKTa HAOIIOACHUS, KOTOpas
CIIy>)KUT OCHOBOH cueTa U o0ja/laeT Mpu3HaKamu, MOAJEKAIUMHI peructTpanuu (mpu
NEepenucyu HaceJeHHWs] €AMHULIAMU HaOMIOACHUS SIBISUICA KaXIbI OTIENIbHBIMN
YEJI0BEK).

Ilpoepamma nabnwooenuss — mepevyeHb BOMPOCOB, MO KOTOPBIM COOUPAIOTCS
JaHHbIE, TMOO NEpeUeHb MPU3HAKOB U MTOKA3aTeNeH, NOIEKAIUX PETUCTPALIUH.

Cmamucmuyeckuti popmyasp — 3TO JOKYMEHT €IMHOTO 00pasla, CoAepKaluii
IporpaMMy U pe3yJbTaThl HAOIIOICHUS.

OpraHu3alnOHHbIE BOIPOCHl CTATUCTUYECKOTO HAOJIOJEHUS BKIIIOUYAIOT B cE0s
omnpeesieHre CyObeKkTa, MecTa, BpeMeHH, (OpMbI U crioco0a HaOII0ICHHUS.

[Tpu opraHu3anuu CTaTUCTUYECKOTO HAOIOAEHUS OJKEH OBbITh PELIEH BOIIPOC
0 BpeMeHHu HabOmoneHus. Ilpu sToM ycTaHaBiuMBaeTcs Nmepuoj, B TEUEHUE KOTOPOTO
OyzZeT mpoBOIUTHCS HaOMOIeHNE (CPOK HAOMIOICHUS) U TOUYHO OIpPEAETseTCs Bpems,
K KOTOPOMY OTHOCSITCSI pETrucTpUpyeMmble CBeAeHHUS (OOBEKTUBHOE BpeMs
HaO0I0/IeHUs). DTO MOXKET OBITh MO0 OINpeneeHHBI MOMEHT, JIU0O TOT WJIA WHOU
nepuon  (CyTkd, Mecsl). MOMEHT BpeMEHH, K KOTOpOMY MPUYpPOUYEHBI
PETUCTPHUPYEMbIE CBEICHUS, HA3bIBAIOTCS KPUTHUECKUM MOMEHTOM HAOIIOICHUS.

3. ®opMbl, BUAbI U CIIOCOOBI HAOIIOIEHUSA

dopMaMu CTaTUCTUYECKOTO HAOJIIOAEHUS SIBISIOTCS OTYETHOCTh M CIEIHAbHO
OpraHU30BaHHOE HAOJIIOICHHE.

Omuemnocms — NPEAYCMOTPEHHAs JEMCTBYIOIINUM 3aKOHOJIATENLCTBOM (popma
OpraHU3allil CTATUCTHYECKOTO HAOIIOACHUS 3a JeSITEeIbHOCTHIO MPEeInpUsTHil,
OpraHu3alfii, MO0 KOTOPBIM OpraHbl TOCYAAPCTBEHHOW CTaTHUCTUKU MOJIYYaroT
MH(GOPMAILIMIO B BUJIE YCTAHOBJIEHHBIX OTUYETHBIX IOKYMEHTOB.

Cneyuanvho opeaHu308anHoe cmMamucmuyeckoe HaoaooeHue — MpesCTaBlIseT
co0oil cOOp CBeneHWIl MOCPEACTBOM TEpenuceii, €IMHOBPEMEHHBIX YYETOB U
o0cnenoBaHuil.

Cratuctuueckoe HaOIIOeHHE MOAPA3IEIIeTCS Ha BUIBL:

1) mo BpemeHu perucrpanuu QpaxTos:

1.1. HempepbIBHOE — OTYETHOCTh, NMOCTOSIHHAS PErHCTpalusl NAaHHBIX MO Mepe HuX
BO3HUKHOBEHUS;
1.2. nepronuveckoe — perucTpanuns JaHHBIX 110 Mepe HaJ0OHOCTH;

2) 1O CTeTeHu 0XBaTa eANHUL] COBOKYITHOCTH:

1.1. crionIHOE — perucTpanny MoJyIekaT Bce 0€3 UCKITIOUEHHS €IUHUIIBI U3y4aeMOi
COBOKYITHOCTH;



1.2. HecmyomHOE€ — 0OCJIEAOBaHUIO TMOABEPracTCs YacThb EAUHUIl H3ydaeMOU
COBOKYITHOCTH, Ha OCHOBE KOTOpPOH MOXXHO TIOJYy4YUTh 0OOOIIAIOIIYIO
XapaKTePUCTHKY BCEW COBOKYITHOCTH.

B cBow ouepens, mecniowinoe HaONIOACHWE TMOAPA3ICISICTCS HA CIEAYIOIINE
BUJIBL:
1. HaOJroZeHHE OCHOBHOTO MaccwBa — OOCJIEIOBAaHUIO IOABEPracTCcsl Ta 4YacTh

COBOKYITHOCTH, y KOTOpOW BEJIMYMHA M3y4aeMOro TMpH3HAKa SBISETCS
npeobiiagaronieit Bo BceM 00beMe;
2. MoHorpaduueckoe HaAOIMIOJACHHWE — TPUMEHSCTCS M JETATLHOTO W3yYeHUs

OTJICJIBHBIX SMHHI] COBOKYITHOCTH;
3. BbIOOpOUYHOE HAOMIOJEHHWE — OTOOp EAMHHI] COBOKYITHOCTH OCYIIECTBIISACTCS
CIIy4alHO.

Cratuctuueckoe HaOIIOACHUE TPOBOAUTCS CICTYIONTUMHU CIIOCOOAMHU:

® HenocpedcmeenHoe Habn00eHue — PAOOTHUKKA OPTraHOB CTAaTUCTUKU CaMH
yCTaHABIUBAIOT (DaKTHI U 3aIMCHIBAIOT UX B POPMYJIISPHI;

® JoKyMeHmanbHoe Habto0eHue — NaHHbIE OepyTCs U3 JOKYMEHTOB;

® 0npoc — NaHHBIE 3aMMHUCHIBAIOTCS CO CJIOB OMPANINBAEMOTO;

® ankemHoe HabOI00eHUue, OCHOBAHO HA MPUHITUIIE TOOPOBOJILHOTO 3aMOJTHCHUS
aHKeT (MPUMEHSETCS, KOT/1a He TpeOyeTcsl BRICOKAsi TOYHOCTh TAaHHBIX ).

4. Omuoku HAOJIOAeHU

Besikoe cratEcTHyecKkoe HAONIONCHWE CTAaBUT 3aady TOJIYYCHHS TaKHX
JTAHHBIX, KOTOpPhIE OBl TOYHEE OTOOpaKAIW JACHUCTBUTEIBHOCTh. TOUYHOCTH W
JIOCTOBEPHOCTh CTATUCTUYECKOW MHGOpMAIMK — BaKHAS 3a7ada CTATUCTHYECKOTO
HaOTIOCHUSI.

[Ton mounocmvro wHGOOPMAIIMKM TMOHUMAIOT COOTBETCTBHE HW3Y4aeMOTO
MoKazaTeNsi TOKa3aTelo, TOJYyYeHHOMY Mpu HaOmoaeHuu. OTKIOHEHHWE MEXIy
ATUMU TIOKA3aTEIISIMHA HA3bIBAIOT OUUOKAMU HAOTIOACHUSI.

Beigensitor  ommOKkM  perucTparii W OMMOKH — PENpe3eHTATUBHOCTH
(IpeacTaBUTEILHOCTH).

Omubxu pecucmpayuu BOSHUKAIOT BCJICJACTBUE HEMPABHIIBHOTO YCTaHOBIICHUS
(GakTOB WJIM HEMPaBWIBHON WX 3amucd. MOTyT OBITh Kak MpU CIUIOIIHOM, TaK U
HECTUTOIIHOM HaOoeHNH. Pa3nuuaroT ciaydailHple W CHCTEMAaTHYECKHE OIIMOKU
pETUCTpAIIHH.

Owubku penpezeHmamueHOCmuy CBOWUCTBEHHBI HECIUIOIIHOMY HaOJIIOJEHUIO.
Bo3HukaroT B pe3yapTaTe HapyIIeHUs IPaBuil 0TOOpa U3 U3y4yaeMOl COBOKYITHOCTH.

JIJIs BBISIBJICHUS Y YCTPAHEHUST ONMTHOOK MOTYT PUMEHSATHCS CIICIYIOIINAE BUIBI
KOHTPOJIS:

® cyemmblil — MIPOBEPKA TOYHOCTU apU(PMETUUECKUX PACUCTOB, MPUMECHSIBIITHXCS
IPU COCTABIICHUU OTYCTOB

® J02uecKull — POBEPKAa OTYETOB HA BOMPOCH TPOTPaMMBbI HAOTIOACHUS ITyTEM
MX JIOTUYECKOTO OCMBICIICHUSI.



Bonpochl /151 TeOpeTHIECKOTr0 KOHTPOJIsI 3HAHUI

l.Yto  moHuMarT  MOJ ~ CTaTUCTUYECKOW  uHpopmamumedn U ee
pacnpocTpaHeHueM?

2. Jlns 4ero W KoMy HY)KHa CTaTUCTHYecKas HHGOpMalMs B COBPEMEHHBIX
YCIOBUSIX?

3. Kakum o6pa3zoM ocymiecTBisgercss (GopMupoBaHue HMHOOPMaIMOHHONW 0a3bl
CTATUCTUYECKOTO UCCIIEIOBAHMUS?

4. JlaiiTe ompezesieHue CTaTUCTUUYECKOro HabmoieHusi. B ueM ero cymHocts?

5. OxapakTepu3yiTe dTarbl IPOBEICHUS CTATUCTUYECKOTO HAOIIOACHHUS.

6. KakoBbl 1ienh HaAOMIOACHHSA, OOBEKT, €AWHHUIIA HAOIIOACHHMS, OTYCTHAs
eauHuIa’?

7. JlaiiTe  ompeneneHWe  MNPOrpaMMbl  CTATUCTUYECKOTO  HAOIIOACHUS,
nepeurciauTe TpeOOBaHUsS, TMPEIbSABISEMbIE K MPOrpaMMe CTaTUCTHUYECKOIrO
HAOJIIOIECHUS.

8. Uto Takoe cratucTUYecKuil popmysip?

9. HazoBute BakHeHIIME OpPraHU3aLMOHHBIE BOMPOCHI CTAaTUCTHUYECKOTO
HAOJIIOICHUS.

10. [lepeunciure OCHOBHBIE (OPMBI, BHUABI U CIOCOOBI CTATUCTUYECKOTO
HAOJIIOIEHUS.

11. Yto moHMMAETCS TIO]T TOYHOCTHIO HAOTIOCHUS ?

12. HazoBUTE OCHOBHBIE OIIUOKU HAOIIOICHUS.

13. Kakue Bumbl KOHTPOJSE MOTYT TPUMEHSATHCS HJIs1 BBISBICHUS ONIMOOK
HaOmroaeHUs?

3amaHud I CAaMOCTOSATEILHON padoThI CTY/IEHTOB

1. CocraBpTe mnepedeHb Haubosee CYyIIECTBEHHBIX MPU3HAKOB CIIEIYIOLIUX
€AMHUIIBI CTATUCTUYECKOTO HAOIIOACHHUS:

a) hepMepCKuX XO03sICTB;

0) >xustoro omMa (1Sl JKUJIMIIHOW TEePETCH ),

B) By3a.

2. Cdhopmynupyiite 00ObEKT, CIUHUILY W II€JIb HAOIIOICHHUS U pa3zpadoTaiiTe
pOrpaMMmy:

a) o0cne0BaHus JETCKUX Ca/IOB;

0) oOcienoBaHusl aBTO3AMPAaBOYHBIX CTAHIUH.

3. C moMOIbIO JIOTUYECKOTO KOHTPOJIS MOABEPTHUTE MPOBEPKE CIEAYIOIINE
OTBETHI HA BOMPOCHI MEPEMHUCHOTO JINCTA MEPENUCH HACETIEHUS:

a) pamumus, ums, oTuectBo — MBanosa Mpuna IletpoBHa;

0) MOJ — MY>KCKOM;

B) BO3pacCT — 5 JIET;

') COCTOMT JIU B Opake B HACTOSIIIIEE BpeMs — /1a;

1) HALIMOHAJILHOCTh — PyCCKasi;

€) POJHOM SI3BIK — PYCCKUH;

) 00pa3oBaHuE — CpeHee CeIalIbHOE;
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3) MECTO pabOThI — ACTCKHM ca;
M) 3aHSATHE TI0 3TOMY MECTY pabOThI — MEJI. CeCTpa.

Tema 3. CBOJAKA U T'PYHIIMPOBKA CTATUCTHYECKOI'O
MATEPHAJIA

1. IloHusiTHE CTATHCTHYECKON CBOAKH

Cmamucmuyeckas co0ka — HAYYHO OpraHHM30BaHHas 00pabOTKa MaTepuaioB
HaOmoeHns. OHa TO3BOJISIET MEPEUTH K 000OIIAIOIINM MTOKA3aTeNsIM COBOKYITHOCTH
B IIEJIOM W OTICIBHBIX €€ YacTel, OCYIIeCTBUTh aHAIW3 W MPOTHO3UPOBAHUE
U3y4aeMbIX MIPOIECCOB.

Ilpocmoii c80o0xoll HA3bIBACTCS OMEpalUsl IO IOACYETY OOIIUX HWTOTOB IIO
COBOKYITHOCTH €IMHUI] HAOJTFOICHMSI.

Cnooicnas c600ka TIPEACTaBISET COOON KOMILJIEKC ONepanuid, BKITFOYAIOIINX
TPYNIHUPOBKY AMHUI] HAOIIOEHHS, TIOJICYET UTOTOB 1O KaXKIOHM TPYIIe U M0 BCEMY
OOBEKTy H TPEIOCTaBICHHE pEe3ylbTaTOB TPYNIUPOBKM M CBOJKA B BHJC
CTAaTHCTUYECKUX TAOIHII.

CraTUCTHYECKHE CBOJKHA Pa3IMYArOTCS O PSIy TPHU3HAKOB: IO CIOXHOCTH
MOCTPOCHUS, MECTY MPOBENEHUs, CIIOCO0y 00pabOTKM MaTepUaioB CTATUCTUIECKOTO
HAOJIIO/ICHUSI.

Cnocob6  paspabomku CMamucmuyecKou CB00KU MOXKET OBITH
[IEHTPATN30BAaHHBIM U JICIICHTPATN30BAHHBIM.

Ilo cnocoby obpabomku mamepuanog CBOJIKY JIeNSIT Ha PYyYHYIO H
aBTOMATH3UPOBAHHYIO.

[TpoBeneHNIO CBOJIKM TPEAIIECTBYET pa3padOTKa ee MporpamMMbl, KOTOpas
COCTOUT W3 CIIEAYIOIINX JTAIOB:

e BEIOOpP rPYNITUPOBOYHBIX MTPU3HAKOB,;

e ompeelieHre opsaKa GOPMUPOBAHUS TPYIIIT,

e pa3pabOTKa CHCTEMBl CTAaTHCTUYCCKUX ITOKa3aTeliel i XapaKTePUCTHKH
rpynn u 00beKTa B IEJIOM;

e pa3pabOTKa CHCTEMbl MAKETOB CTATHCTHUYECKUX TAOJIHII, B KOTOPBIX JOJDKHBI
OBITh TIPEJICTABIICHBI PE3YJIBTATHI CBOIKH.

2. CraTucTu4yeckasi rpynnupoBKa

B  pe3ynabTate CBOJAKHM CTaTUCTUYECKOTO MaTepuaja OTACIIbHBIE €IMHULIBI
CTAaTUCTUYECKOM COBOKYIMHOCTH OOBEIUHSIOTCS B TPYIIbI MPH MOMOIIM METOAA
IPyNIIUPOBOK.

Cmamucmuyeckas epynnuposka — Tpouecc o0pa3zoBaHHs OJHOPOJIHBIX TPYMII
Ha OCHOBE PAaCWICHEHHs CTATUCTUYECKON COBOKYIMHOCTH Ha YAaCTH WU 00bEICHEHUS
U3y4aeMbIX €IWHHUI] B YAaCTHbIE COBOKYIHOCTH II0 OIIPEAEIECHHOMY IPHU3HAKY
(TpymnmupoBKa MPOMBIIIEHHBIX IPEAIPUATUN IO (PopMaM COOCTBEHHOCTH).
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Oco0ObpIM BHIOM TPYIIIUPOBOK SBISIETCS Kiaccubukamus. Kraccuguxayus —
yCTOMYMBAsi HOMEHKJIATypa KJIACCOB U T'PYIIN, 00pa30BaHHBIX HA OCHOBE CXOJACTBA U
paznuyus €AMHUI] U3y4aeMOro 0ObEeKTa.

['pynnupoBka co37aeT OCHOBY JJIs ITOCJENYIONIEH CBOJAKY U aHAIN3a JaHHbBIX.

JIist perieHust ATUX 3a/1a4 TPUMEHSIOT TPU BUJA TPYIITUPOBOK.

e Tumnosnoruyeckas rpynnupoBKa.

e CTpyKTypHas IrpyninupoBKa.

e AHAIMTUYECKOS TPYNIIUPOBKA.

Bcio coBOKymHOCTh MPU3HAKOB MOKHO Pa3[euTh Ha JBE TPYyNIbl: (PaKTOpHbIE
U pe3yJIbTaTUBHbIE.

['pynnupoBka, B KOTOpOW TIpynmbl OO0pa3oBaHbl IO OJHOMY IIPHU3HAKY,
Ha3bIBEeTCA npocmoti. CnodcHoll Ha3bIBa€TCsl TPYNIHUPOBKA, B KOTOPOH pas3iesieHHe
COBOKYIMHOCTHU Ha TPYMIbI MPOU3BOJUTCS MO ABYM M 0OoJjee Mpu3HAKaM, B3SITHIM B
codeTaHnu (KOMOWHAITUN).

3. Jranbl NOCTPOCHHUS CTATHCTUYECKON IPYNIIMPOBKH

I'pynnupoBKa CTaTUCTUYECKUX MATEPUAIOB OCYIIECTBISIETCI B HECKOJIBKO
JTAIIOB.

1. BriOop rpynmnupoBOYHOTO MTPU3HAKA.

2. Pacrnipenenenue eIMHNL COBOKYITHOCTH IO TPYIIIaM.

3. OnpenesieHUe BETNYMHBI HUHTEPBAJIA.

Hnmepean — TNPOMEKYTOK MEXKAY JABYMS 3HAYEHUSIMU KOJMYECTBEHHOIO
OpU3HaKa, B IpeJerax KOTOPOrO BCE 3HAYEHHUs IpPU3HAKA OTHOCATCS K JaHHOMN
rpynne. BennurHa mHTEpBaia 3aBUCUT OT KOJUYECTBA TPy (4eM OOJblIe IpyIl,
TEM MeEHbllle HHTepBai). VHTepBanbl ObIBAIOT paBHBIMH W HEpaBHbIMH. PaBHbIE
VHTEPBAJIBI UMEIOT OJIMHAKOBBIE TPAHULIBI BO BCEX IPYIIIAX.

JUtst onpeneneHus KOJIMYecTBa IPYII IPYNIUPOBKUA C PaBHBIMH HWHTEpBajaMu
MOKET OBITh HCTIONIb30BaHa Gopmyna (Cmepoaicecca):

n=1+3.322Ig N, (3.1)
rae N — 4ACIIEHHOCTh BCEU COBOKYITHOCTH.

Jns  onpeneneHus BEIMYMHBI MHTEPBala NPU HM3BECTHOM YMHCIE TPYIII
ucnoJib3yercs Gpopmyna:

i = xmax _xmin ’ (32)
n
I'7I€ N — KOJIMYECTBO IPYIIIL,
X mins X max — HAMOOJIbIIIEE M HAUMEHBIIIEE 3HAUCHHE TTPU3HAKA.

4. CrarucTuyeckue psiibl pacinpeaeieHus

Cmamucmuueckue psovl pacnpeoenenus — YHNOPSJOUYEHHOE PACIOIOKEHHUE
€IMHULl U3y4aeMO COBOKYITHOCTH Ha PYIIIBI [10 TPYIIIMPOBOYHOMY IIPU3HAKY.

Panel  pacnpenenenusi, 00pa3oBaHHbIE IO KAUECTBEHHOMY IIPU3HAKY,

Ha3bIBAIOTCS ampuOymueHbIMU.

12



[Ipy rpynnupoBKe psaa MO KOJIMYECTBEHHOMY MPHU3HAKY IMOJYy4YarOT
sapuayuonHle psiovl. BapualmoHHbIE PSIbI COCTOST U3 ABYX AJIEMEHTOB.

Bapuanma — oTaenbHOE 3HAUYEHHWE BapbUPYEMOTO IPHU3HAKA, KOTOPOE OH
NPUHUMAET B PSIIy paclpeIeeHHUs.
Yacmoma — 4YUCIEHHOCTb OTAEJIbHBIX BAapUAaHT WM KaXJAOW TPYIIbI

BapUAIMOHHOTO PsJA.

YacToThl, BbIpaXEHHbIE B JOJSX E€IUWHUIBI WM B MPOLEHTAX K HUTOTY,
Ha3bIBatoTCs yacmocmamu. CymMMa 4acTOT COCTaBISIET 00BbEM psifia pacipeieTICHHs 1
paBHa 1 wim 100%.

B npakTuke ncciaeqoBaHUl 4acTO BCTPEYAETCS MOHITHE HAKOIUIEHHBIX YacTOT,
KOTOpOE€ ONpeleisercss NIyTeM CYMMHpPOBaHHA K YacTOTE JAHHOW TIPYIIIbI
MOKa3aTesen MPeaneCTBYOIMUX TPYII.

B 3aBucMMOCTM OT XapakTepa Bapualuy NPHU3HAKA pa3inyaroT JUCKPETHBIE U
MHTEpBaIbHbIE BAPUALIUOHHBIE PAJIbI.

YnoOHee Bcero psAabl pacnpelesieHUus: aHalu3UpOBaTh MPHU TMOMOILIU HUX
rpadguueckoro mzoOpaxkeHus. HarnsyHoe npeicTaBieHHEe O XapaKTepe N3MEHEHMS
4acTOT BApUALIMOHHOTO Psi/ia JAIOT MOJIMIOH ¥ TUCTOTpaMMa, KyMYJISITa U OTMBa.

5. CratucTudyeckue rpapuku

Cmamucmuyeckuii 2paguxk — 3TO 4YEPTEX, Ha KOTOPOM CTATUCTUUYECKHE
COBOKYITHOCTH, XapaKTepU3yeMble ONPEAEICHHBIMU MOKa3aTeNsIMU, OMHUCHIBAIOTCS C
MIOMOIIBIO YCIIOBHBIX T€OMETPUUYECKUX 00PAa30B MIIM 3HAKOB.

OcHOBHBIE AJIEMEHTHI IrpaduKa:

e rpaduueckuit oopa3
noJie rpaduka
POCTPAHCTBEHHBIC OPUCHTUPBI TpaduKa
MaciTaOHble OPUEHTUPBI
MaciTaOHas IKaia
HOCHUTEIIb IIKAJIBI
IKCTUTUKAITUS
a0Ocrucca
opAMHAaTa

Knaccudukanus BugoB rpagukos:

CymecTByeT  MHOXECTBO  BHJOB  rpaduueckux  uzoOpaxenwit.  Ux
Kjaccu(UKanums OCHOBaHA Ha Psijie IPU3HAKOB:

a) crmocob mocTpoeHust rpaduuecKoro oopasa;

0) reomMeTpHUeCKUE 3HAKH, U300pAKAIONIME CTATUCTHYECKUE  IOKA3aTeNd U
OTHOIIICHHUS;

B) 3aJ1a4H, pelIaeMble C IMOMOIIBIO IPapuuecKoro n300pakxeHu .
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JIuneiinbie | ITnmockoctHbIe | OObeMHBIE
- CTATUCTUYECKUE - CTOJIOUKOBBIE - IOBEPXHOCTH
KPUBBIC - IIOJIOCOBBIE - pacrpeneneHus
- KBaJpaTHbIC
- hoHOBBIE
- KPyroBbI€
- CEKTOpPHBIE

- (purypHsie
- TOYCYHBIC

Puc. 3.1. Knaccudukanus cTaTHCTUYECKUX TPAPHUKOB
no gopme rpaduueckoro odpasza

| JlnarpaMMsbl | CratucTryeckue KapThl
- CPaBHEHMS - KapTOrpaMMBbl
- IMHAMHKHU - KapTOAuarpaMMsl
- CTPYKTYpHBIE

Puc. 3.2. Knaccudukaiusi cTaTUCTHUYECKUX TPadUKOB
10 croco0y MOCTPOCHUS U 3a/1a4aM U300paKeHUs

6. CraTucruyeckue Tad0JIUIBI

Cratuctrueckass Ta0nMIa COAEPKHUT CBOJHYIO UHCIOBYIO XapaKTEPUCTHUKY
UCCIEAYEMON COBOKYINHOCTH IO OJHOMY WA HECKOJIBKUM  CYIIECTBEHHBIM
MPU3HAKaM, B3aMMOCBSI3aHHBIM JIOTUKON SKOHOMHYECKOr0 aHaJIA3a.

Toonescawee cTaTUCTUYECKON TaOIHUIIBI XapaKTEPU3YET OOBEKT UCCIIEIOBAHUS.
B Hem nmaetcs nepedeHb eIMHUIl COBOKYIMHOCTH JIMOO TPYII UCCIEAYEMOTo 00beKTa
10 CYIIECTBEHHBIM ITPU3HAKAM.

Ckasyemoe CTaTUCTUYECKOM TaOnuIBpl o00pa3yeT cucrtemMa IoKas3aresei,
KOTOPBIMU XapaKTepU3yeTcs 0ObEKT U3YUEHMUS, T.€. OoAJexKaIee TaOIULIbI.

B 3aBucumocTH OT CTPYKTYpbl HOJUIEKALIETO M TPYIIIMPOBKU B HEM €IMHUIL
00BEKTa Pa3aNyaloT CTATUCTUYECKUE TAaOIUIIBI IPOCTHIE U CIIOKHBIE, a TIOCIIEIHUE, B
CBOIO OUYEPE/Ib, MOAPA3AEIAIOTCS Ha TPYIIIOBbIE U KOMOMHALIMOHHBIE.

[Io cTpyKTypHOMY TMOCTPOEHHIO CKa3yeMoro pasjiM4yaloT CTaTUCTHYECKUE
TaOJIUILBI C TPOCTOM U CIOKHOU €ro pa3padoTKOM.

OCHOBHBIE TIPUEMBI, OMPENEIAIONINE TEXHUKY (POPMUPOBAHUS CTATUCTHUECKUX
Ta0Iull, CIeAYIONIUE:

1. TabGnuma momxHa OBITH KOMIAKTHOM M COJEP)KaTh TOJBKO T€ HCXOIHBIE
JaHHBIE, KOTOPHIE HEMOCPEACTBEHHO OTPAXKAIOT MCCIEIYEMOE SIBJIEHUE B CTATUKE W
JMHAMHKE ¥ HEOOXOAUMBI JIJIsl TO3HAHUSA €T0 CYIHOCTH.

2. 3aroyioBOK TaOuMLbl U Ha3BaHUS rpad U CTPOK JOJDKHBI OBITh YETKUMH,
JAKOHUYHBIMM, NIPEACTABIATH COOO0M 3aKOHUEHHOE 11€J10€, OPraHUYHO BIIMCHIBATHCS B
COJIEp/KaHuE TEKCTA.
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3. Hudopmarnus, pacronaraemasi B ctoiomnax (rpadax) Tabnuipl, 3aBepIiacTcs
UTOTOBOM CTPOKOHU.

4. Ins Toro, 4roObl OBUIO JIETYE YUTATh M AHAJIU3UPOBATH JIOCTATOYHO
Oosibiie TabaUIIBI (10 KOJWYECTBY MPUBEACHHBIX CTPOK), IIEJIECO00pPa3HO OCTaBIISITh
JBOMHOM MPOMEKYTOK MOCIE KaXAbIX MATH (U Jjajee KPaTHbIX MATH) CTPOK.

5. Ecnu Ha3zBaHus OTIENBHBIX Tpad MOBTOPSAIOTCS MEXIy COOOM, coiepkar
MNOBTOPSAIOIIMECS] TEPMHHBI WM HECYT €IWHYI0 CMBICIOBYIO HArpy3ky, TO WM
HEO00XO0IUMO MPUCBOUTD OOIIUIT 00BEINHSIONINI 3aT0JI0BOK.

6. I'padpr m cTpoxkm mone3HO HymepoBaTh. ['padpbl, cieBa 3amOJHEHHBIC
Ha3BaHUEM CTPOK, MPUHATO 0003HAYATh 3arjiaBHbIMU OykBamu ajndaButa (A, B) u
T.J., @ BCE MOCJENyIoIne rpadbl — HOMEpaMH B MOPSIAKE BO3pACTaHUSI.

7. BsauMocBs3aHHBIE M B3aMMO3aBUCHMbIC JaHHBIC, XapaKTePU3YIOIIUE OJIHY
U3 CTOPOH aHAJU3UPYEMOTO SIBJICHUS, [IEIeCO00pa3HO pacioiaraTb B COCEAHUX JPYT
¢ Apyrom rpadax.

8. I'padbbl M  CTPOKM  JIOJDKHBI ~ COJEpPKAaThb  €AUHUIBI  WU3MEpPEHHS,
COOTBETCTBYIOIIIME MOCTABJICHHBIM B MOJIEkKAIIEM U CKa3yeMoM Tokazaressam. [Ipu
ATOM HMCHOJB3YIOTCS OOLIEIPUHSITHIE COKPAIICHUS €IMHUL] U3MEPEHUSI.

9. Jlyuyme Bcero pacmnojiaraTh B Ta0JIMIIaX COMOCTaBIIIEMYIO B XOJ€ aHaJIU3a
upoByr0 HHPOpMALMIO B OJAHOW M TOM ke rpade, OAHY MOJ JAPYroM, YTO
3HAUUTETHHO OOJIETYUT NPOLECC UX CPABHEHHUS.

10. st ymo6cTBa paboThl ymciia B TaOIUIAX CIEAYET MPEACTABIATh B CEpeInHe
rpad, OHO MOA APYTMM: €IUWHUIBI MOJ €AMHMIIAMH, 3aIliTas MOJ 3aIlAToM, YeTKO
cOOJTIOAast IPU 3TOM X Pa3psTHOCTb.

11. TTo BO3MOKHOCTH YKCA LIETECO0OPA3HO OKPYTIISTh.

12. OTcyTcTBHME [aHHBIX OO0 aHaTU3UPYEMOM COIHAIbHO-3KOHOMHYECKOM
ABJICHUU MOXET OBITh OOYCJIOBIEHO pa3HBIMH NPUYUHAMH, YTO TO-Pa3HOMY
OoTMe4aeTcs B TAOJIUIIE:

e FEcimu nanHas mno3unus (Ha MEPECEYeHHH COOTBETCTBYIOIIUX Trpadbl U
CTPOKH) BOOOIIIE HE MOJICKUT 3aMIOTHEHHIO, TO CTABUTCS 3HAK «X»;

e Korma mo kakoW-1u0O MNPUYMHE OTCYTCTBYIO CBEIEHHMS, TO CTaBHUTCS
MHOTOTOUME «...», miu «Het cBen.», unmm «H. ¢B.»;

e Ilpu orcyrcTBUM SIBJICHMS KJIE€TKA 3aMOJHSAETCS TUPE («-«) WM OCTaeTCs
IIyCTOM;

e Jlng oroOpakeHus: OYEHb MAJIEHBKUX YKCces UCToNb3ytoT 00o3Hauenus (0,0)
uiu (0,00), mpeanonararoiye BO3MOXKHOCTh HATMYHS YHCIIA.

13. B cinyyae He0OXOAUMOCTH AOMOIHUTEIBHON HHPOPMALIUU — Pa3bsICHEHUN —
K Ta0JIMIIEe MOTYT JaBaThCsl MPUMEYaHMUS.

Bomnpocs! 1J1s1 TeOpeTHYECKOr0 KOHTPOJIA 3HAHUH
1. Ha3oBute 3a7a4u CBOJKH U €€ COJIEPKAHUE.
2. B 4em cyTh MeToAa rpynmnupOBKH U €r0 MECTO B CUCTEME CTATUCTUUYECKUX

METOI0B?
3. IlepeunciuTte BUIbI CTATUCTUYECKUX TPYIITUPOBOK.
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4. Vxaxure NOPUHIUIBI TOCTPOCHUS CTATUCTHYECKUX TPYHNIHUPOBOK U
KJ1accU(pUKaIUH.

5. JlaWTe orpenesieHue psaiaM pacpeaeiicHus.

6. B yem 3akmrouaercs CPaBHUMOCTb CTATUCTUYECKUX TPYIITUPOBOK?

7. UYto npencTaBistoT co00il MHOTOMEpPHBIE KIaCcCU(DUKALIUN?

8. VYKaxxuTe MeCTo rpylIUpOBOK U Kiaccu(UKaIUi B IPAKTUKE CTATUCTUKHU.

9. Jlaiite onpeneneHne CTaTUCTUICCKON TaOIHIIbI.

10. [Tepeuncnute 37€MEHTHI CTATUCTUIECKON TaOIUIIBI.

11. HazoBuTe BUABI TAOIHII TTO CLIOCO0Y pa3pabOTKH MO IJICKAIIIETO.

12. HazoBuTe BUABI TAOIHII IO CIOCO0Y pa3pabOTKH CKa3yeMoro.

13. Onpenennte OCHOBHBIE MPaBUIa HOCTPOCHUS TAOJIHII.

14. B gyeMm 3akimroyaeTcsl YTCHUE W aHATTN3 TaOIHIL?

15. [laiiTe onpesienieHne CTaTUCTUYECKOTO rpaduka.

16. YkaxxuTe OCHOBHBIE 3JIEMEHTBI CTATUCTUYECKOTO rpaduka.

17. Oxapaxkrepusyiite KiaccupuKauio BUI0B IpauKoOB.

IIpuMepsl pelieHus 3axa4

1. TpebOyeTcst Mpou3BeCTH TPYNIMUPOBKY C PAaBHBIMA MHTEPBAIIAMHU IO JAHHBIM
00 ypoBHE MeCAYHOW 3apabOTHOW TUTATHl OOJKETHBIX PaOOTHUKOB, KOTOpas
konebnercs B npenenax ot 600 go 750 py0O., 1 HEOOXOAMMO TPU STOM BBIICIUTH 5
rpynm. BennunHa nHTEepBaia, pyo.:
Xpax ~ Xmin 790 —600

- =

[TpubaBiisisi K MUHUMaIBHOMY 3HAUCHHIO MpU3Haka (B 1anHoM cirydae 600 pyo.)
HaliICHHOE 3HAYCHHE WHTEPBAJIA, MOJyd4aeM BEPXHIOIO TPaHUILy MepBoil rpymibl: 600
+ 30 = 630.

[TpubaBnsiss ganee BEIWYWHY WHTEpBalla K BEPXHEH TpaHUIIE MEPBOU TPYIIIBI,
MOJIy4aeM BEPXHIOIO I'paHully BTopoi rpynmsl: 630 + 30 = 660 u 1.1.

B pesynpraTe mosyduM CleIyrOIIME TPYyNNbl pPabOTHHUKOB MO pa3Mepy
3apabOTHOM TIIaTHI, PYO.:

600-630; 630-660; 660-690; 690-720; 720-750.

= 30.

1=

2. B Tabmumax 3.1, 3.2 onpeaenuts mojyiexkaniee U CKkazyeMoe.

Tabmura 3.1
KotupoBka oOnuranuii rocyJapCcTBEHHOTO cOeperaTreapbHOro 3aiiMa Ha
05.03.2013 r.

OOnuraun O0BeM MOKYIKU O06BeM npoaax

rocyAapCTBEHHOTO 482,70 469,65
cOeperaTenpbHOTO 3aiimMa

[Moanexaree: 0OIUranuy rocy1apcTBEHHOTO COEpEraTenbHOro 3aiima.
Ckazyemoe: 00beM MOKYIKH, 00BEM MPOAAK.
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Tabnuma 3.2
Pacnipenenenrie KJIMEHTOB CTPAaXOBBIX KOMIIAHUM MO KaTETOPHsIM U CTPAXOBBIM
cymmam B 1 kBaprane 2021 r.

CrtpaxoBas Bcero B ToMm uucrne pacnpeneneHne KIMEHTOB MO KaTeTOPHUsIM
KOMIAaHUs | KIMEHTOB, | M CTPAXOBBIM CYMMaM Ha OJIHOTO 3aCTPaxOBAHHOTO
Yell. PykoBoaurenun CoTpyaHukH OxpaHHUKH,
KOMMEPYECKUX PEANPUATUH, MUJTUITHOHEPHI,
CTPYKTYP paborarorniue MHKACCaTOPhI
B oduce
20 — 50 | CBpimie | 20 — 50 | CBeimie | 20 — 50 | CBoizie
TEIC. 50 THIC. | THIC. 50 TEIC. | THIC. 50 THIC.
pyo. pyo. pyo. pyo. pyo. pyo.
1 444 195 180 13 12 23 21
390 150 180 12 15 15 18
3 595 210 300 26 10 21 28

[Toxnexaiee: cTpaxoBast KOMIIAHUS, YUCIICHHOCTh KIIMCHTOB.
Cka3yeMoe: KaTeropuH 3aCTPaxOBaHHBIX JIMII U CTPAaxoBasi cymMa.

3agaHus 11 CAMOCTOSITEIbHOM PadoThI

1. Wmerorcs crnenytomue JaHHbIE 00 YCIEBA€MOCTH CTYJEHTOB TPYIIIbI IO
TEOpUM CTAaTUCTHUKU B JE€THIOKO ceccuto: 5,4,4,4,3,2,5,3,4,4,4,3,2,5,2,5,5,2,3,3.
[TocTponure:

a) psAll pacupenereHus CTyJJEHTOB Mo 0ajiaM OLEHOK, MOJIYYEHHBIX B CECCHIO;

0) psan pacnpeneseHus: CTy/IeHTOB, [0 YPOBHIO YCIIEBAEMOCTH, BBIJEIUB B HEM
JIBE TPYMIIbI CTYJIEHTOB: HeycneBaronue (2 6ania), ycneparomue (3 6amia).

ITo nanHbIM O uncieHHocTH HaceneHus 3a 2015-2020 rr. (MiIH. Yell.) MoCcTpouTe
CTOJIOMKOBBIE AUATPAMMBI.

2015 2016 2017 2018 2019 2020
117,5 130,1 137,6 147,4 148,0 148,0

2. N3o0pa3uth ¢ MOMOUIBIO CEKTOPHOM AuarpaMmbl TpaduyecKkue JaHHBIE O
ctpykrype BBII no Bugam nepBuuHbiX a0x00B P® 3a 2019 m 2020 rr.: omnara
HaeMHbIX paboTHUkOB — 41,0%; BajoBas mNpUOBUTL SKOHOMHKHM M BaJIOBbIE
cMemanubie 70Xonbl — 50,0; 4MCcThie HAJOTM Ha MPOU3BOACTBO U UMMOPT — 9%:; B
2020 r. coorBercTBeHHo — 33,0; 57,0; 10,0%.
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Tema 4. CTATUCTHYECKMUE ITIOKA3ATEJIAN
1. Buabl 1 3HAaYeHHe 0000IIAIOIINX CTATHCTHYECKHUX MMOKAa3aTeien

CratucTuyueckre TOKa3aTelld MMEIOT B3aHMMOCBSI3AHHbIE KAYECTBEHHYIO H
KOJIMYECTBEHHYIO CTOpOHBI. KauecTBeHHasi CTOpOHa MoKazaTesis OTPa)XaeTcs B €ro
CoJiep’KaHuU OE30THOCUTENFHO K KOHKPETHOMY pa3Mmepy npusHaka. KomuuecTBeHHas
CTOpPOHA CTATUCTUYECKOTO MOKA3aTelNsl — €ro YHCIOBOE 3HAYCHHE.

CraTucTrueckue MmoKazaTeiar MOXKHO MOIpa3Ae/iuTh Ha TPYIIIBI MO CIASAYIOLUUM
MpU3HAKAM:

1) mo CymHOCTH U3y4aeMbIX SIBJICHUM.

2) 110 CTENEHU arperupoBaHUs SIBICHHI.

3) B 3aBUCUMOCTH OT XapaKTepa U3y4yaeMbIX SIBJICHH.

O6oOmaronue  Moka3zaTreid  MOTYyT  OBbITh  BBIpaXEHbI  aOCOJIIOTHBIMH,
OTHOCUTEILHBIMHU U CPETHUMU BEJTMYMHAMMU.

2. AOCOJIIOTHBIE CTATHCTHYECKHE BeJINYNHBI

AbcontomHviMu B CTaTUCTHKE  HA3BIBAIOT CyMMapHble  0000IIaroIme
MOKa3aTeNn, XapaKTepu3ylIliue pa3Mepbl (ypoOBHHU, OOBEMBI) OOIIECTBEHHBIX
SIBJICHUM B KOHKPETHBIX YCIOBUAX MECTa U BPEMEHH.

PaznmuuaroT 1Ba BUIa aOCOIOTHBIX BEJTUYHMH: HHAUBUAYAJIbHBIC K CYMMapHBIE.

AOCONIOTHBIE CTAaTUCTHUYECKUE BEIIMYWHBI BBIPAKAIOTCS B HATypabHBIX,
CTOMMOCTHBIX W TPYJOBBIX €IWHHUIIAX H3MEPEHUS. AOCOJIOTHBIC CTATHCTHYECKHE
BEIIMYMHBI MOT'YT OBITH MOJOKUTEIBLHBIME (JTIOXObI) U OTPUIIATEITHHBIME (YOBITKH).

a) HamypaibHvle eOUHUYbl UMepeHusi — COOTBETCTBYIOT NPHUPOAHBIM WM
NOTPEOUTENBCKUM CBOWCTBAM MpPEIMETa U BhIPAXKAIOTCS B (PU3MYECKUX Mepax Beca,
JUTMHBI, 00BbeMa (TOHHBI, IITYKH, METPBI, TUTPHI).

WNHorna ogHa HaTypasiabHas €IMHUIIA U3MEPEHHS] HEAOCTAaTOYHO XapaKTEepPU3yeT
U3ydaemMoe SIBJICHHE, IO3TOMY IPUMEHSIOT COCTaBHbIE HATypajbHbIE E€IUHUIIBI
U3MepeHus (KHJIOBATT — Yac, TOHHA — KUJIOMETP).

B cratucTuke NpUMEHSIOT YCIOBHO-HATypajbHble €AUMHUIBI u3MepeHus. Mx
MOJTYy4aroOT, TMPHUBOMAS PA3IMYHbIE HATypajbHBIC, CIUHUIBI K OJHOM, MPUHATOW 3a
OCHOBY (pa3IMYHbIE BUIHI TOIUTMBA TIEPECUNUTHIBAIOTCS B YCIOBHOE TOILIIMBO).

0) cmoumocmuule eOuHUYbL UZMEPEHUS — BBIPAXKAIOTCS B ACHEKHOU (popme.

B) mpy0osble eOUHUYbl U3MEPEHUs — BBIPAXKAIOT 3aTPaThl Tpya (4eI0BEKO-/ICHb,
YeJI0BEKO-4ac).

B nmpaktuueckoil AesITeTbHOCTH, MPU OTCYTCTBHHM HEOOXOAMMON HMH(pOpmanuu,
aOCOJIOTHBIE BENUYMHBI MOXHO TIOJYYUTh pacyeTHbiM myteM. Jlns a3Toro
UCIIOJIb3YETCS Memoo OANaHCcO80U YBA3KU NOKA3AME.

Ox=O0u+II+P, (4.1)
rae Ok — KoHeuHble octaTku; OH — ocTaTku Havauna; [ — npudkuib; P — pacxog.

Ha ocHoBe aOCOMIOTHBIX BEIMYUH BBIBOJIBI JI€JIaTh HEJIb3S.

3. OrtHocuTe/bHbIC BEJUYUHbI
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OmHocumenvhble GenuduHbl TMPEICTABIAIOT COOOW YacTHOE OT JEJICHHS JBYX
CTATUCTUYECKUX BEJIMYMH U XapAKTEPU3YIOT KOJIMYECTBEHHOE OTHOILIEHUE MEXKIY
HUMU.

[Ipu pacuere OTHOCUTENBHBIX BEJIMYUH CIEAYET UMETh B BUY, UTO B UUCIIUTEIIE
BCErJla HAXOAUTCS MOKa3aTeNb, OTPAKAIOIIMKN H3ydyaeMoe SIBJICHUE, a B 3HaMeHaTee
— MOKa3artellb, ¢ KOTOPbIM MTPOBOJIUTCS CpPaBHEHUE, TPUHUMAEMBIH 3a 0a3y CpaBHEHUS
VI OCHOBaHUE.

B 3aBucumMocTtu oT 0a3bl CpaBHEHHUS OTHOCHUTENIBbHBIE BEIMYHUHBI MOTYT OBITh
BBIPAXKEHBI B:

e koxddunmenTax, 6aza cpaBHEHHs MPUHUMAETCA 3a €AUHUILY W IMOKa3bIBAET,
BO CKOJIBKO pa3 U3ydyaeMoe SIBJICHUE OTJIMYAETCsl OT 0a3bl CPABHEHUS;

® MpOIIeHTaX, 0a3a cpaBHeHUs nMpuHUMaeTrcs 3a 100;

e npoMuiie, 6a3za cpaBHeHUs npuHumMaetcs 3a 1000;

e mpoaenumuie, 6a3a cpaBHeHus npunumaetcs 3a 10000000.

[Ipy  pacuere  OTHOCHUTEIBHBIX  BEJIWYMH  HEOOXOAUMO  OOECHEeYUTh
CONOCTaBUMOCTh CPAaBHUBAEMBIX MTOKa3aTEIIEH.

B 3aBHCcHMOCTH OT 33/1a4 OTHOCUTEIbHBIE BEJIMUUHBI TIOJIPA3IEISIOTCA:

L4 OMHOCUMENbHBIU NOKA3AMelb OUHAMUKU
meKywuti noKxazameJv
oI = - - (4.2)
npeouecmsyowuil Uiy Oa3UCHbIL NOKaA3amensb
° OMHOCUMENbHBII NOKA3AMeNlb NIAH0B8020 3A0AHUS
nokazamenwv, niavupyemviti Ha (i +1) nepuoo
OIlII3 = ‘ — (4.3)
nokasameib, OOCMUSHYMbIL 6 | — M nepuooe
L4 OMHOCUMENbHBII NOKA3AMEb 8bINOJIHEHUS NIAHA
nokazamenv, oocmueHymolii ¢ (i +1) nepuoode
OIBII = ’ (4.4)

nokazamens, nianupyemviii na (i+1) nepuoo
MC)KI[y OTHOCHUTEIBHOU BEJIMYUHOU JUHaAMHUKH, IIJIaHOBOI'O 3alaHuA,

BBIIIOJIHCHUA IJIaHA CYHICCTBYCT B3aMMOCBA3bL: ITOKA3aTCJIb AMHAMUKHU ITPCACTABIIACT
coOoM MMPOU3BCACHHUC IIJIAHOBOI'O 3alaHW HAa BBIITOJIHCHHUC I1JIaHA.

OI1JT =OIIIT3 *OIIBII) (4.5)
L4 OMHOCUMENbHBbIU NOKA3AMEIb 8bINOIHEHUS Ooeoeoprzx obsaz3amenbcme
Gaxmuueckuti ypogensb
OIB]] = . (4.6)
Ypo6eHb, NpedyCMOmMpPeHHbIl 002080POM
L OMHOCUMENbHBIU NOKA3AMeNb CmMpyKmypbol
nokKasameJilb xapakmepwyiou;uﬁ uyacms CO60KynHocmu
OIIC = : . 4.7)
nokasameilb no e6ceu COBOKynHocmu 6 yeiom
L4 OMHOCUMENbHBI NOKA3AmMeNb UHMEHCUBHOCMU
nokazamenv, xapakxmepuzyrowuu seneHue A
OIlH = ’ (4.8)

nokaszameinb, Xapaxkmepuzyioujuti cpeoy
panpocmpanenus aeneHus A

L4 OMHOCUMENbHBIU NOKA3AMeNb KoopduHauuu
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nokasameéeiib, xapaxmepwymmud i— 10 yacms COBOKyYynHocmu
OIIK = (4.9)

nokasameibo, xapakmepwymu;uﬁ uacnmb CO60KynHocmu,

8bIOpAHHYIO 6 Kauecmee 0A3bl CPAGHEHUS.

L4 OMHOCUMENbHBIU NOKA3AMeNb CPABHEHUA

nokasamenv, xapaxkmepusyrowuil oovekm A
OI1Cp = parmepy ot (4.10)
nokasamenv, xapakmepusylouuii 0ovekm b

4. Cpennue BeJJMYUHbI

Cpeonsas eenuuuna — 9ITO 0000IIarONIas XapaKTEPUCTHUKA OJHOPOJIHOM
COBOKYITHOCTH SIBJIEHMWA 10 ONpeAEeNIeHHOMY mnpu3Haky. CpenHss BeauyuHa
BBIPAXKAET XapaKTEPHOE, TUIIMYHOE 3HAYEHWE NpPHU3HAKa y Bcex eauHul. CpenHue
BEJIMYMHBI UCIIOIB3YIOT JJIsl CPABHEHUSI U BBISIBJICHUSI 3aKOHOMEPHOCTEM.

Jlist TOoro, 4toObl paccUUTaTh JIOOYIO CpPEHIO BEIMYUHY, HEOO0XO0IUMO
coOMI0AATh Cenyrome TpeOOBaHus:

1. cpeansis BeIMYMHA JOJKHA OBITh PACCUYMTaHA TOJIBKO Ha OCHOBE MAaCCOBBIX
JIOCTOBEPHBIX JIAHHBIX;

2. cpenHssi BenmuyuHa OyneT oObEeKTUBHA W THITMYHA, €CJIM OHA PACCUUTHIBACTCS
JUIs1 KAU€CTBEHHO OJTHOPOJHOM COBOKYITHOCTH;

3. YUCIHTEIb U 3HAMEHATEIb JIOJDKHBI OBITh CPABHUMBI.

Bce cpennue BenmnunHbl 00BEUHAIOTCA B 001Iel dhopmylie CpeaHel cTeneHHOM
(pu pa3nu4yHOM BeauvuHe K):

4.11)

1€ X; — OT/ICJIbHbIC 3HAaYEHUS U3Yy4aeMOTO0 SIBJICHUs (BapuaHT);
f; — yacToTa 3HaYeHMII MpU3HAKA (BEC 1-TO BapUaAHTA);
n — 00bEM COBOKYIHOCTH.

N3 dopmynsl cremeHHOW cpeaHel, mpuaaBas K paznudHbie 3HAYSHHS, MOYKHO
BBIBECTH (OPMYITy pa3IMUHBIX CPEIHUX BEIWYUH. BBIIENSIIOT — CIeayromue
CTETICHHBIE CPETHUE BEJIUYHNHBI:

o Cpenuss apudmernueckast mpocTas

'xi
X sprom = n (412)
o Cpenuss apudmeTrueckasi B3BEIIICHHAS
_ 25
== (4.13)

xAPI/I@M - Zf
i

Cpeoussa apugpmemuueckas ooradaem ciedyroUUMU CEOUCMBAMU:

1. IlpoumsBeneHuwe cpenHed Ha CyMMY 4YacTOT BCErga pPaBHO CYMMeE
MPOU3BEICHNUN BapUAHT HA YaCTOTHI.

2. Ecnu OT KaX0¥ BapuaHThI OTHATH (MPUOABUTH) KaKOE-INOO MPOU3BOJIBHOE
YHCII0, TO HOBAsl CPEIHSSI YMEHBIIUTCS (YBEIHMUUTCS) HA TO K€ YUCIIO.
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3. Ecnu Kaxayro BapuaHTy YMHOXUTH (pa3feinuTh) Ha KaKOE-TO MPOU3BOJILHOE
YHCIIO, TO CPEAHSS apupMeTHUYeCcKas YBEIMYUTCS (YMEHBIIUTCS) BO CTOJIBKO pas.

4. Ecnu Bce 4acTOThI (Beca) pa3eliuTh UM YMHOXKUTh HA KaKOe-JIM0O0 YrCIo, TO
cpenHsis apudmeTrdeckast OT 3TOro He U3BMEHUTCS.

5. CymMMma OTKJIOHEHMH OTJIEJIbHBIX BapUAHTOB OT CpelHEeW apudmeTnyeckoi
BCETJ]a PABHAETCS HYJIIO.

[lepeuriciienHble CBOWCTBA MOTYT OBITh HCIOJB30BAHBI [UJISI TOTO, YTOOBI
OOJIErYnUTh TEXHUKY UCUHUCIICHUS CpETHEN apru(PMETHIESCKOM.

e Cpeansis rapMOHUYECKass MPOCTast

— n

Xrm = 1 (4.14)
2

L4 Cpe,ZIH}I}I rapMOHHYCCKasd B3BCUICHHAA

oM (4.15)

xFM -

>
xi

Wi = Xifi — IIPOU3BCACHUC BAPHUAHTLI HA YaCTOTY.
L CpGIIH}I}I XPOHOJIOIrH4CCKas

xl xn
L, xy et

% yron =2 2 (4.16)
n-1

L] CpeIIH}I}I I‘GOMCTpI/I‘IGCKaH HpOCTa}I

Xsons =X Xy Xy e X, (4.17)

e Cpennsia reoMeTpUYEeCcKasi B3BEILICHHAS

X reom :Z\f/(xl)fl () - (x,) " (4.18)

e Cpeansis KBaJpaTUyecKasi mpocTas

2
Ty = 1| = (4.19)
n

L] CpeILH}I}I KBaI[paTI/I‘ICCKa}I B3BCIIICHHAA
> Xl
> f

o CpenHsst KyOuueckasi mpocTas

[ 3
Xgyp = nXi . (421)

o Cpennsisa KyOnueckas B3BeIICHHAs
> X,
>,

Yem BhIlIE MOKa3aTeNb CTENEHU k, TeM OOJblle 3HAaUeHHE CPEAHEN BEIUYUHBI
(ecii WHAMBUAYaAJIbHBIE 3HAYEHUsT NpPHU3HAKA BapbUpylOT). B wHrOre, MOXKHO
[IOCTPOUTb  CIEAYIOIIEE  COOTHOLIEHHE, KOTOPOE  HA3bIBACTCA  IIPABUIIOM
MaKOPaHTHOCTHU CPEIHUX:

(4.20)

(4.22)

Xy =
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X '™ E 4‘[595.1: <X apudiu E ;‘Lr:'-;“.B’

< :!Lr KVE

(4.23)
Bonpocsl 1J11 TeOpeTH4eCKOro KOHTPOJIsi 3SHAHUM

1. Yto npeacTaBisitOT CTATUCTUYECKUE TTOKA3aTEeIu?

2. Ha3oBuTE OCHOBHBIEC BHBI CTATUCTHYCCKUX ITOKAa3aTEIICH.

3. Uto Takoe aOCONIOTHEIE ITOKA3aTEIN U KAKOBO UX 3HaUeHue?

4. B Kakux €IUHUIIaX HU3MEPEHUS BBIPAKAIOTCA A0COIIOTHBIE CTATUCTUUYECKHUE
BEJIMUMHBI?

5. Uto Ha3bIBaeTCsl OTHOCUTEIILHLIMHI MOKA3aTEIISIMU?

6. Kakue BUIbI OTHOCUTENBHBIX ITOKa3aTeneil Bel 3HaeTe?

7. JJaiiTe onpeneaeHue CpeaHUX MOKA3ATEICH.

8. Kakue BuIbl CpEeTHUX MPUMEHSIIOTCS B CTATUCTUKE?

9. Cpennsis apudmerrueckas U €e CBOMCTBA.

10. Ilonatne MU crocoObl UCUYUCIEHHUS cpeaHed apuMETHYECKOW M CpeIHeH
rapMOHUYECKOU.

IIpuMmepsI perieHus 3aaa4

1. IlpomsBoxctBo caxapa-necka B P® B sHBape — anpene 2021 r.
XapaKkTepu3yeTcs CIAeAyIOUMMH TaHHbIMU (Tabm. 4.1).
Tabnuna 4.1
Mecsig SlHBaph deppalib Mapt Anpenb
Ob6beM 108 138 131 206
IIPOU3BOACTBA,
TBIC. T

PaccuntaeM OTHOCHTENBHBIC TIOKAa3aTeNH JUHAMUKKA C TICPEMEHHOH W
MOCTOSIHHOM 0a30i1 cpaBHEHUS:

[lepemenHas 6a3a cpaBHEHUS [TocTrositHHas 6a3a cpaBHEHUS
(1IerHbIe TTOKa3aTeNn) (6a3ucHBIC MTOKA3aTEIN)
138 138
108 * 100% = 127, 8% 108 * 100% = 127, 8%
131 131
138 * 100% = 94,9% 108 * 100% = 121,3%
206 206
138 * 100% = 157,3% 108 * 100% = 190,7%

2. IIpenmnonoxum, 060poT Toprosoit ¢upmsl B 2000 r. cocraBuia 2,0 mapa. pyo.
Hcxons u3 MPOBEACHHOIO aHallM3a CKJIAJbIBAIOLIMXCS HA pPBIHKE TEHACHIIUM
PYKOBOJICTBO (PUPMBI CUUTAET PEATbHBIM B CJIEIYIOLIEM FO/1y JOBECTH 000poT 110 2,8
MIpA. py0. B 3TOM cilydae OTHOCHUTENBHBIN TOKa3aTelb IJIaHa, MPeICTaBIISIONIMMA
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co00l OTHOIIICHNE TUIAHUPYEMOW BEJIMYMUHBI K (DaKTUYECKU JOCTHTHYTOW, COCTABHUT
140% (2,8 : 2,0 *100%). Ilpeanonoxkum Temnepp, yTo (HaKTHUECKUN 000pOT (HUPMBI
3a 2001 r. cocraBuia 2,6 mupa. py6. Torna oTHOCHTENBHBIN MOKa3aTeNlbh pealnu3aluu
IUTaHa, ONpeeIeMbli KaK OTHOLIEHUE (PaKTHUECKHU JOCTUTHYTON BETMYMHBI K paHee
3arIaHUPOBaHHOM, cocTaBuT 92,9% (2,6 : 2,8 *100%).

3. Ilo nanabiM Tabmuikl 4.2 paccyuTaeM CpeAHIO 3apadOTHYIO TUIATY B LIEJIOM
o TpeM npeanpusitusim AQO.

Tabnuna 4.2
3apaboTHas 1iata npeanpustaii AO
[Ipennpusitue HucneHHOCTH Mecsiunblit GoHIT Cpennsist 3apaboTHas
MIPOMBIIIIIICHHO- 3apabOTHOM niarta, pyo.
MIPOU3BOJICTBEHHOI'O IUTATBI, THIC. PYO.

nepcoHasa, yed.

A 1 2 3

1 540 564,84 1046

2 275 332,75 1210

3 458 517,54 1130

Htoro 1273 1415,13 ?

Ecnu wMbl pacmonaraeM TOJBKO JaHHBIMU O CpeHEd 3apaboTHON miate u
YUCJIEHHOCTH pabOTHUKOB (Tp. 1 U 3), To 00ImIast cpeaHsiss MOKET OBITh pacCUMTaHa
o ¢hopmyJie cpeaHen apupmMeTnuecKkoi B3BEIICHHOM:

T :ZXiﬁ:10460540+12100275+11300458

RN fi 540+ 275+ 458

MoXXHO paccuuTaTh CpeIHIOI 3apa0OTHYIO0 IUIaTy B IEJIOM 1O TPEM
OpeanpusaTUsaM 1o Gopmysie cpeiHeld rapMOHUYECKON B3BEIICHHOM:

. 2 Wi _ 564840+ 332750+ 517540

m wi 564840 N 332750 N 517540
xi 1046 1210 1130

=1112py6.

=1112pyé6.

3amaHusd I CAaMOCTOSTEILHOM PadoThI CTY/IEHTOB

1. Tlo panabiM Tabmuuel (4.3) paccuuTaTh OTHOCHUTENbHBIE TOKA3aTENH
CTPYKTYDBL.

Tabnuua 4.3

ITokazarenu BanoBoro BHyTpeHHero npojaykra PO B 1 kBaprane 2021 r.

IToka3zatens Ob6bvem
Tpan. pyo. % K UTOTY

BBII — Bcero 508,0
B Tom uncne:
IIPOU3BOJICTBO TOBAPOB 185,4
IIPOU3BOJICTBO 277,9
YUCTHIEC HAJIOTH HA TPOTYKTHI 44,7
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2. Tlo pamHbiM Tabmumbl 4.3 paccuyuTaTh OTHOCUTENBHBIA TOKAa3aTelh
KOOPJMHAIUY.

3. Ha nawano mas 2021 r. YMCIEHHOCTH Tpa)xJaH, COCTOSIIMX HAa y4e€TEe B
cnyk0e 3aHsATOCTH, cocTaBisia 3 (064 ThIC. YENOBEK, a YHCJIO 3asBJICHHBIX
npeanpusatuamMu BakaHcuii — 309 Teic. PaccuuTarh OTHOCHUTENBHBIM IMOKa3aTElb
MHTECHCUBHOCTH.

4. Ha nauano 2021 r. omepauun ['KO — O®3 npoBogunu B Mockse 108
opunmaneueix aunepoB; B Hoocubupcke 16 u B Cankt — IlerepOypre 13.
BpaucianTh OTHOCUTENBHBIN IOKA3aTENIb CPABHEHUS.

5. OnpenenuTh BEIUUYUHY CPETHEIYIIEBOIO JICHEKHOTO 10X0/1a B 1IeJ0oM 1o PO.

Tabnuua 4.4
Pacnpenenenne nacenennss P® B 1 kBaprane 2021 r. mo ypoOBHIO
CPEIHEAYIIEBBIX IEHEKHBIX JI0X0/10B

CpenHenyiieBoy JEHEKHBIN J0XO0/ B CPEIHEM UucneHHOCTh HaceneHus, % K uTory
3a Mecsill, ThIC. PYO.
1o 400 30,2
400-600 24,4
600-800 16,7
800-1000 10,5
1000-1200 6,5
1200-1600 6,7
1600-2000 2,7
2000 u BBIIE 2,3
Htoro 100

Tema 5. IOKA3ATEJIN BAPUALIUN
1. IlonsiTHe Bapuanuun

Pasnuune WHAMBHIyalbHBIX 3HAYCHWH TMpU3HAKA BHYTPH  H3y4aeMOU
COBOKYITHOCTH B CTaTHCTHUKE Ha3bIBaeTcs gapuayuel npusnaxa. OHa BO3HUKAET B
pe3ynbTaTe TOT0, YTO €ro WHAWBUAYaJbHbIE 3HAYCHHUS] CKJIAIBIBAIOTCA TIOJ
COBOKYITHBIM BIIUSTHUEM Pa3HOOOpPa3HBIX (aKTOPOB (YCIOBUI), KOTOPHIE MO-PA3HOMY
COYETAIOTCS B KaXJ/I0M OTJECIBHOM ClIydae.

[Ton Bapmammeil B CTaTUCTUKE MOHWMAIOT TaKHUE KOJMYECTBEHHBIC M3MECHCHUS
BEIIMYMHBI HCCJIEyeMOr0 TpPU3HAKa B TMpeenax OIHOPOJHOW COBOKYITHOCTH,
KOTOpBIE OOYCJIOBJICHBI MEPEKPEIIMBAIONIUMCS BIUSHUEM JCUCTBUS Pa3TUIHBIX
(haxTopoB.

2. A0COJIIOTHBIE U CPeHUE NMOKA3ATeJ I BAPHALIMH

JJist XapaKTepUCTUKU KOJEOIEeMOCTH TPU3HAKA UCTIOIB3YETCS Psijl OKa3aTeei.
Haubonee npoctoit — pazmax eapuayuu, onpenaenasieMblid Kak pa3HOCTh MEXKIY
HauOOIBIIUM (Xyax) U HAUMEHBIIUM (X i) 3HAUEHUSIMU BAPUAHTOB:
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R:Xmax'Xmin. (51)

UtoObl JaTh 00O0OIIAIOIIYIO XapaKTEPUCTUKY PACHPEICIICHUI0 OTKIOHCHUH,
UCUYUCTISIIOT CpedHee NUHEUHOe OMKIOHeHUe, KOTOPOE YUYUTBHIBACT pPa3jinuue BCEX
€IMHUL] U3y4aeMON COBOKYITHOCTH.

CpenHee NMHEMHOE OTKJIOHEHHE OIpEJeNsieTcsl Kak CpelHss apudMeTHdecKas
U3 OTKJIOHCHUW WHAWBUIyaTbHBIX 3HAUCHHM OT CpedHel, 0e3 yuyera 3HaKa STHUX
OTKJIOHCHUM:

d= M (HerpymnIupoOBaHHBIC JTAHHBIE). (5.2)
7= 2l -3,
2.,
Ho sToT mokasarens peko mpuMeHseTcsl Ha MPAKTUKE, T.K. BO MHOTUX CITydasx
HE YCTAaHABJIMBAET CTETICHb PACCCUBAHUS.
Ha mpaktuke mepy Bapuanuu Oojiee OOBEKTHBHO OTpa)XaeT noxazamens
oucnepcuu, OTIpeAeIIIeMbI KaK CPEIHSS W3 OTKJIOHEHWH, BO3BEICHHBIX B KBaIparT.

=2
o’ = Z(x——x) (HEerpynmnupoBaHHbBIC TAHHBIE). (5.4)
n
02 _ Z(“xi _)_C)zfi
2./,
Ceoticmea oucnepcuu
1) ducnepcusi IOCTOSSHHOM BEIMYUHBI paBHA HYJIIO.
2) IlocTOsIHHBIN MHOKHUTENIb MOKHO BBIHOCHUTB 32 3HAK JUCIIEPCUU, BO3BOJIS €TI0
B KBaJpar.
3) Hducnepcusi CcyMMBI JIByX HE3aBHCHMBIX CIIyYalHBIX BEJIMUMH pPaBHA CyMMeE
JOUCTIIEPCUN 3THX BEJIUYNH.
4) Jlucniepcust pa3HOCTH JIBYX HE3aBUCUMBIX CIIYYaHBIX BEJIMUYWH PaBHA CyMME
JIUCIEPCUN 3THX BEJIUYHH.
Cpeonee xkeadpamuueckoe OmKIOHEHUe OIPEHEISIETCS KaK KOPEHb U3
TUCIIEPCHUU.

a:,/u. (5.6)

o= Z(xi _f)zfi
6o

3. [loka3aTe 1 OTHOCHUTEJIHLHOTO PacceUBaAHUA

(rpynmnupoBaHHbBIC JTAHHBIE). (5.3)

(crpynmnupoBaHHbBIC IAHHBIE). (5.5)

(5.7)

JIJ1st XapaKTepuCTUKH MEPBI KOJIEOIEMOCTH N3y4aeMOTO TTPU3HAKA UCYHUCIISTFOTCS
MOKa3aTeNin  KOJIEOJIEeMOCTH B OTHOCHUTENBHBIX BennuuHax. OHH  TMO3BOJISIOT
CpaBHMBATh XapaKTep pacCeUBaHUs B pa3IMYHBIX TMpeaenax (Mph CpaBHEHUU
Pa3HOMMEHHBIX COBOKyINHOCTeW). Pacuer mnokazareneil Mepbl OTHOCUTEIBLHOIO
pacceMBaHMsI ~ OCYIIECTBISIIOT KaK  OTHOIIEHHWE  aOCONIOTHOTO  IMOKAa3aTels
paccenBaHus K CpeiHen apudmMeTndeckon, ymHokaemoe Ha 100%.
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® K03hpuyuenm ocyurnAYuy  OTPAKACT OTHOCUTEIBHYIO  KOJIEOIEMOCTh

KpaHUX 3HAYCHUHU MPU3HAKA BOKPYT CPEIHEM.
v, =R 100%. (5.8)
X
® JUHeuHblll Kod(duyuenm e6apuayuu XapakTepusyeT MOIK0 YCPEAHEHHOIrO
3HA4YEHHUsI A0COOTHBIX OTKJIOHEHHUM OT CpeIHEN BETNYMHBI.
d d
V. == 100%umV, =——-100% . (5.9)
X M,

® K03(pPuyuenm 6apuayuu — OTHOCUTEIHHBIA TTOKA3aTeNb, SBISETCS Haubosee
pacnpoCTpaHEHHBIM TOKa3aTelieM KOJIeOJeMOCTH, KOTOPBIA HCIONb3yeTCs IS
XapaKTEPUCTUKN TUIIMYHOCTU cpeaHer. OH ONpenensercs Kak OTHOIIEHUE CPETHETO
KBaJpaTUYECKOTO OTKJIOHEHUS K CPETHEN BEITUYMHE.

V. =Z.100%. (5.10)
X

Ecmu xoaddunment Bapumaruu O6omabine 33%, TO 3TO TOBOPUT O OOJIBIION
KOJIEOJIEeMOCTH TPHU3HAKA HM3y4aeMOW COBOKYMHOCTH. JIJis TOro, 4YTOOBI HANTH
MOKa3aTeIN Bapuallui B HHTEPBAJILHOM sy, HEOOXOAUMO:

l. ompenenuTh cpenHee 3HAYEHHE B KaXJAOM HHTepBase. Ecnum uHTEpBan
3aKpBITBIM, TO CPEAHEE 3HAYCHUE OINPENENACTCs KaKk CyMMa BEPXHEHM W HUKHEU
IpaHull, JEJICHHAas Ha JABa. EciM MHTEpBal OTKPBITBIM, TO MPEAINOJIAraeTcs, 4YTO
pacCTOssHME MEXIy T'PAHMLAMU JAHHOTO HMHTEpBajla TAaKOE K€, KaK U B COCEIHEM
UHTEpBAJIE.

2. onpeAensitoT OOIIYI0 CPEAHIO [JIsi BCEH COBOKYMHOCTH MO (opmyse
cpenHel apudmeTHdecKol B3BEIIEHHOW, MPU 3TOM BMECTO OTACJbHBIX €IMHHII
npu3Haka OepyTcsl cpelHue 3HaUYEHUs UHTEPBAJIOB.

3. ONpENEeNsAoT NOKa3aTeau BapUallM¥, IOPU HSTOM INPU pPaCUyeTe CPEAHUX
nokasaresieil 0epETcs OTHOIICHUE CPEAHUX 3HAYCHUM OT OOIIUX CPEAHUX.

4. Buasbl nucnepcuii

PazmnuaroT Tpu Buaa (mokasatelns) KoJIeOJIeMOCTH MPU3HAKA B COBOKYITHOCTH:
OOy 0 TUCTIEPCUIO, MEKTPYIIIOBYIO AUCTIEPCHIO M CPEIHIO0 U3 BHYTPUTPYIITOBBIX
JIVCTIEPCUN.

OO6murast qucriepcusi XapakTepu3yeT W3MEHEeHHEe (BapHaIliio) Mpru3HaKa, KOTOPHIHA
3aBHCHUT OT BCEX YCJIOBUH B JaHHOW COBOKYMHOCTH. [Ipu ee pacuere HaxomsT
OTKJIOHEHUS OT/ACJBHBIX 3HAUYCHHUH MpU3HaKa OT OOIIel cpeaHel, pacCUUTaHHOM st
BCEX COBOKYITHOCTEH.

—\2
2 Z(xi _x) fz
o ="
2.,

MexrpynnoBasi JUCIEpPCHs] OTPakaeT H3MEHEHUE (BapuallMio) H3y4aeMoro
MpU3HAaKa, KOTOPas BO3HUKAET O/ BIUSHUEM IMpPU3HaKa — (paKkTopa, MOJIOKEHHOTO B
OoCHOBY rpynmupoBku. OHa XapakKTepuszyeT KOJIEOJIEeMOCTh TPYMIOBBIX (YACTHBIX)
CpPEeIHUX OKOJIO OOIIeH CpeTHEeH.

(5.11)
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X, —xh,

52 o 2T (5.12)
Z”i

ronex, u n; — COOTBCTCTBCHHO TIPYHIIOBBIC CPpEAHHC KW YHCICHHOCTHU IIO

OT/ICJIbHBIM TPYIIIaM.

BuyrpurpynnoBas (octaTouHasl) JUCHEPCUS XapaKTEPU3YeT CIy4YalHYIO
BApUAIMIO B KaXJOW OTAENBHOUN rpynne. JTa Bapualus BO3HUKAET O] BIIUSHUEM
IPYTUX, HEYYUTHIBAEMbIX (DaKTOPOB M HE 3aBUCHUT OT yClIOBUs (IIpU3HaKa — (pakTopa),
M0JIOKEHHOTO B OCHOBY T'PYNITUPOBKH.

5?2 :Z(xz;j)” (5.13)

Cpennsisi U3 BHYTPUTPYIIIOBBIX AUCIIEPCHIA:

2
5 _2an (5.14)
Z”i
OTH TpU NOKa3aTessl HaXOIATCS B ONPEAETICHHON 3aBUCUMOCTH MEXAY COOOI:
HoKa3aresb OOIed AUCIIEPCUU MOKET OBbITh MOIy4eH KaK CyMMa MEXIPYNIIOBOW U
OCTaTOYHOM.
o’=5;+05.. (5.15)
DTO mpaBWIO HMMEET OOJbIIOE MpakTUYecKoe 3HadeHue. C MOMOIIBI HEro
MOXHO ONpEAETUTh 3aBHCUMOCTb OT (aKTopa, IOJIO)KEHHOTO B  OCHOBY
IPYNIUPOBKU.  3aBUCUMOCTh  HAXOAUTCA  NpU  HOMOIIM  KoddduumeHta
JeTepMHUHAIUH.
. _ O
= (5.16)
OT10T KO3 (PUIIMEHT OKA3bIBACT JI0JII0 O0IIEH BapHallui N3y4aeMOro MpU3HaKa,
00yCIIOBJICHHYIO BapHalliel TPyNIUpPOBOYHOTO MPU3HAKA.
Kopenb kBagpaTHbI U3 SMIUPUUYECKOTO KO3(PPUIIMEHTa JEeTePMUHAIIUU HOCUT

Ha3BaHWC OMIIMPUICCKOC KOPPCIHINMOHHOC OTHOMICHUC:!
2

n=q-. (5.17)

2
o

OHO xapakTepusyeT BIMSHHE TPHU3HAKA, T[OJOKEHHOTO B OCHOBAaHHE
IPYNIUPOBKHU, HA BapUALMIO PE3YIbTATUBHOTO IPU3HAKA.

5. CTpyKTypHBIe XapaKTepUCTHKH BAPDHALIMOHHOTIO Psiia pacnpenaejieHust

JIns  XapakTEpUCTUKU BEIWYUHBI BapbUPYIOLIETO MpPHU3HAKA TMOJIB3YIOTCS
CTPYKTYpHBIMH BeiunHaMu. OHH OBIBAIOT JBYX BHUJIOB:

e Mopa — HamboJiee 4acTo BCTpeYarolieecs: 3HaueHue psijaa (Bapuanthl). Moma
OpPUMEHSIETCS, HampuMep, TMpU  ONpeleNieHuu pasmepa OOyBH,  OAEXKIBI,
MOJIb3YIOIIEHCsl HAaMOOJIBIINM CIPOCOM Y MOKyIaTEeNeH.

JIJist TUCKPETHBIX PAIOB MOJIa — 3TO BAPUAHT, UMEIOIIUN HAanOOJBIIYIO YaCTOTY.

[Ipu pacuere MOABI Is1 THTEPBAIBHOIO psAZla HEOOXOAMMO BHAYaJe ONPEIETUTh
MOJAJIbHBI WHTEpBaj, T.€. MHTEPBaJ, KOTOPBIM MMEET HauWOOJIBLIYID YacToTy, a
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3aTeM 3HA4YE€HHE MOJAIBHOTO MpHU3HaKa. B sToM ciydae Mooy pacCUMTHIBAIOT MO
cienymwiei hopmyie:

M, =x,, +i, (fMo _fMo—l) : (5.18)
(fMo _fMo—1)+(fMo _fMo+1)

IJI€ X,, — HIDKHSISI TPAHUIIA MOTAJIBHOTO MHTEPBAIIA,
1o — BEJIMUMHA MOJAIBHOTO MHTEPBAJIA,;
fuo — 4ACTOTA, COOTBETCTBYIOIIAS MOJIATbHOMY UHTEPBAIY;
fyo-1 — YACTOTA, MPEAIICCTBYIOINIAS] MOJATBHOMY HHTEPBAIY;
fuo+1 — 9aCTOTA HHTEPBAIA, CACAYIOIIETO 32 MOIAILHBIM.

Mona omnpenensieT HeMOCPEACTBEHHO pa3Mep MpU3HAKA, CBONCTBEHHBIN, XOTS U
3HAYUTENIbHON YacTH, HO BCE K€ HE BCEH COBOKYNMHOCTH. Moja 1o cBoemy
o0oOmaronieMy 3HaUY€HUIO MEHEe TOYHAa II0 CPAaBHEHUIO CO  CpEeaHEd
apu(mMeTryecKoil, XxapakTepu3yroeil COBOKYIHOCTh B IIEJIOM C Y4Y€TOM Bcex 0e3
VCKIIFOUEHHSI JIEMEHTOB COBOKYITHOCTH.

e MenuaHa — 3HAYEHUE DJJEMEHTA, KOTOpbI OOJbIIE WIM paBeH H
OJIHOBPEMEHHO MEHBIIE WJIM PABEH IOJOBUHE OCTaJbHBIX 3JIEMEHTOB psiia
pacnpezenenus. MenuaHa AeIuT psJ] Ha BE PaBHbIC YaCTH.

Menuana — 3HaueHUE NpPU3HAKA Y CPEIHEH €IMHUIBl PaH)KMPOBAHHOIO Psija.
PaHXupoBaHHBIA P — psAl, PacHOJOKEHHBIM B MOPSAAKE BO3pACTaHUA WIH
yObIBaHUS €IMHULL.

JUis paH)XMpPOBaHHOIO pPsiia C HEUETHBIM YHUCIOM EAMHUIl MeIuaHoW Oyner
ABJIATBCS BapHUaHTa, PACIONOKEHHAs] B LIEHTpe psiaa. s paHKUpPOBAHHOTO psiaa C
YETHBIM YHUCIIOM €IUHMI] MEAMAHA OIPENEISAETCS KaK cpellHee apu(pMETHUECKOe U3
JBYX CMEKHBIX BapUaHT, HAXOIALIUXCS B LIEHTPE pAa.

B nHTEpBaNbHBIX psiax Ajs ONpeaeaeHIs] MeIMaHbl HEOOX0IUMO:

1. pacnoyioKUTh 3HAYEHUE PU3HAKA 10 PAHKHUPY;

2. 1Sl paH)KUPOBAHHOTO PsI/Ia ONPENEIUTh CyMMY YacToT;

3. HaiiTu MenuaHHbIA MHTEpBasl. OH OyneT HaXOAMTHCS TaM, TIe MOJycymma
HAKOIUICHHBIX YacTOT OOJIbIIIE WJIM PaBHA CyMME YacToT.

3HaueHue MeIMaHbl HAXOAUTCS 10 GopMyJIe:

1
Ez.fz _SMe—l
fMe ’

M,=x,, +1i,,

(5.19)

I7Ie Xye — HWDKHSISI TPaHUIIA MEIMAHHOTO MHTEpBaia (MEIWaHHBIM Ha3bIBACTCS
NEepBBI MHTEPBAJ, HAKOIUICHHAS YacTOTa KOTOPOTO MPEBBIIIACT MOJOBUHY OOIIEH
CYMMBI 4acTOT);

1,e — BEJIMYMHA MEIMAHHOTO MHTEPBAJIA;

f /2 — momycymma 4actoT psija;

Sue.l — CyMMa HAaKOIUICHHBIX YacTOT, NPEAMISCTBYIONUX MEAUAaHHOMY
UHTEpBAIY;

fue — 9acTOTA MEAMAHHOTO MHTEPBAJIA.
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Menuana He 3aBUCUT HU OT aMIUIATY/Abl KOJIEOaHUH psijia, HU OT pacupeieieHus
4acTOT B MpeJeNax ABYX pPaBHBIX YacTed psijia, MOATOMY €€ MPUMEHEHUE MO3BOISIET
NOJIyYUTh OOJiee TOYHBIE pe3yJbTaThl, YeM IMPHU HCIOJb30BAaHUU IPYrux Gopm
CpEIIHUX.

Bonpocel 1J1 TeOpeTH4eCKOro KOHTPOJIsi 3SHAHUM

1. Yro mnpexcraBisger coOOW Bapuauus IMPU3HAKA, OT YEro 3aBHUCAT €€
pasmepsi?

2. Yro Takoe pa3max Bapuauuu? Ilo xakoir ¢popmyne oH ucuncnsercs? B uem
€ro HeJJOCTATOK?

3. Uro mpencraBiseTr coboii cpeaHee nuHelHOe oTkiIoHeHHE? Ero dopmyssl,
HEJOCTaTKH.

4. Kakue mokaszaTenu Ha3bIBAIOTCS JMCIEPCUEH U CPEIHUM KBaJIpaTHUYECKUM
otkionenueM? I1o kakum opmysaam OHH BBIYUCISIOTCS?

5. Yro mpeacTaBisieT coO0M BapHalysl aJbTEPHATUBHOTO Mpu3Haka? Uemy oHa
paBHa?

6. Kakue Bunbl qucnepcuii Bel 3Haere?

7. KakoBbl OCHOBHBIE€ CBOMCTBA JUCTIEPCUI?

8. Kak BhIUKCIIAIOTCS MMOKA3aTeNd Bapyallii B UHTEPBAIBLHOM Py ?

9. Kak ocymecTBisiercs usydenue (popmsl pacrpeaencHus?

10. TeopeTtnueckue pacnpeeiecHUs] B aHAJIU3€ BAPUALIMOHHBIX PSIOB.

11. CtpykTypHBIE XapaKTEPUCTHKN BaApUALMOHHOTO PsAJIa paclpeaeICHHUS.

12. Yrto mpexacrtapistoT co0oit Moga u Meauana?

13. Kak BbI4MCIISIETCS MOJ]a B TUCKPETHBIX U MHTEPBAIBHBIX PSIax?

14. Kak BprUMCISIETCS MEIMAaHA B JUCKPETHBIX U UHTEPBAJIBHBIX pPsAaax?

15. YUto mpexacraBiser coOOW MpaBUIO CIOXKEHHS aucnepcuii? B dem ero
paKTUYECKOe 3HaueHue?

16. HaiiTe onpeneneHue SMIUPUIECKOTO Ko3ppunmenta nerepmuHanuu. B yem
€ro cMmbIci?

17. daiite onpeneneHne SMIUPUIECKOr0 KOPPEISLIUOHHOTO OTHOIIIeHUs. B yem
€ro cMmbIci?

IIpuMepsI perieHus 3a1a4

1. Ha ocHOBe nmaHHBIX (TUCKpETHBIN psim) Tabm. 5.1 paccumtaeM cpenHee
JMHEWUHOE OTKJIOHEHUE JJISl IUCKPETHOTO PsiJia pacipeaeaeHusl.
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Tabnuna 5.1
Pacnpenenenue yunrenen cpeHUX IIKOJ pailoHa MO CTaxy paboThI

Crax paloThlI, Yucio x.f, X —Xx |xi - )?| |xi - )?| fi
JET X, yuurenen B %
K UTOTY, f
8 14 112 -2 2 28
9 20 180 -1 1 20
10 30 300 0 0 0
11 24 264 1 1 24
12 12 144 2 2 24
Htoro 100 1000 0 96

Pa3zmax Bapuanmu ctaxa paBeH: R = X, - Xpin= 12 — 8 =4 ropa.

Pe3ynbTaThl BcmoMoraTeabHbIX pacueToB JAaHbl B rpadax 3 — 5 Tadu. 5.1.

Cpennuit craxx pabotbl ompezenseM o Gopmyne cpeaHei apudmeTudeckoit
B3BeweHHOW: X =1000:100 = 10 ser.

OTKIIOHEHUS! MHIUBUIYAbHBIX 3HAYEHUN CTaka OT CpeAHei ¢ ydeTtoMm u 0e3
yudera 3Haka cojepxkarcs B rpadax 4 u 5, a npou3BeJEHUSI OTKIOHEHUN MO MOJIYJIO
Ha COOTBETCTBYIOIIME YACTOTHI — B Tp. .

Cpennee nuHEHHOE OTKJIOHEHHE CTa)xa paboOThl y4yuTeled CpPEeIHHX IIKOJ
paiioHa:

d= Z|xl —x|ﬁ = %6 =0,96 2o0a.

D fi 100

2. PaccunTaemM JHUCHEpCHI0O M CpeaHEee KBaapaTHUYECKOE OTKIOHCHHE st
CIEAYIOIIEro psijia pacnpeaeneHus (Taom. 5.2).

Tabmuma 5.2

Pacnpenenenne mara3uHoB ropojia 1o ToBapoodopory Bo 2 kpapraie 2021 r.
['pynmbr Yucno Cepenuna | x,f, Xi—X (xi — )—C)z (xi — )7)2 fi
Mara3mHOB Marasm- HUHTCP-
1o HOB, f BaJia, TEHIC.
BEJTUYHMHE pyo., x,
TOBapooOOp
0Ta, TBIC.
pyo.
40 — 50 2 45 90 49,2 2420,64 4841,28
50 - 60 4 55 220 -39,2 1536,64 6146,56
60— 70 70 65 455 -29,2 852,64 5968,48
70 — 80 10 75 750 -19,2 368,64 3686,40
80 —90 15 85 1275 -9,2 84,64 1269,60
90 — 100 20 95 1900 0,8 0,64 12,80
100-110 22 105 2310 10,8 116,64 2566,08
110 -120 11 115 1265 20,64 432,64 4759,04
120 - 130 6 125 750 30,8 948,64 5691,84
130 — 140 3 135 405 40,8 1164,64 4993,92
Hroro 100 0 9420 - - 399936
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[Ipu pacueTe Bapuanuu 1Mo MHTEPBAJILHBIM psiiaM paclpeiesieHus HE0OX0AUMO
CHayaja OIpPEAECIUTh CEPEIUHbI MHTEPBAJIOB, a 3aTEM BBECTH NAIBHEHIINE PACUETHI,
paccMaTrpuBas psiji CEpEAUH UHTEPBAIIOB KaK JUCKPETHBIN Pl PACIIPEICIICHUS.

Pesynbrarhl BCIOMOTaTENIbHBIX PACUETOB I ONPEACICHUS JIUCIEPCUUA U
CpPEIHEro U KBaJIpaTUYECKOro OTKJIOHEHUS cojepkarcs B rpadax 2 — 6 tadi. 5.2.

CpenHuii pazmep TOBapooOOpOTa OMpPEAENIIeTCs MO CpeaHel apudmeTnyeckoi

o _ 9420
B3BEIICHHOU U COCTABJISIET: X = To0. =942 moic.pyo.

Hucnepcus ToBapoobopoTa:

o X=X A 39936 o0
D fi 100 o

CpenHee KBaapaTH4yecKoe OTKJIOHEHHE TOBAapoOOOpOTa oOmpeaesnsercd Kak
KOPEHb KBa/IPATHBIN U3 AUCIIEPCHUHU:

> (xi-%) fi

o= |-
W

3. OnpenenuM rpymnnoBble€ IUCIEPCUHU, CPEAHIOID U3 TPYNIOBBIX IUCIEPCUH,

MEXTPYIIOBYIO JAMCIEPCUIO, OOIIYI0 JUCIOEPCHI0 MO JaHHBIM Tabm. 5.3
(aHasnMTHYECKAs TPYNIIIUPOBKA).

=+/399.36 =19.98 = 20 muic.py6.

Tabmuma 5.3
[Tpon3BOAUTENBHOCTD TPYJA ABYX OpHUraj paboynx Tokapen

1 6purana 2 Opurajna
Ne | I3roroBieHo xi—% | (xi—%,) | Ne | U3roroBneno | xi—Xx, (xi-%, )

JeTaneu JeTajed  3a

3a yac, IIT. 4ac, WT.
1 13 -2 4 7 18 -3 9
2 14 -1 1 8 19 -2 4
3 15 0 0 9 22 1
4 17 2 4 10 20 -1 1
5 16 1 1 11 24 3 9
6 15 0 0 12 23 2 4

90 - 10 126 - 24

JInst pacdera rpynnoBbIX JUCIEPCUN BBIYMCIUM CPEAHEE IO KAXKIOM IpyIIIIe:

90 _ 126

X, =—=15 wm.; Xx, =?=21 wm.

[IpoMexyTouHbIE pacyeThl AUCIIEPCHIA MO TPYINaM MpeacTaBiIeHbl B Tabm. 5.3.
[loncTaBuB Moy4YeHHbIE 3HAYCHUS B (DOPMYILY, OTYIUM:

. —\2
UIZ:M=%=1.666z1.67;
n

. —\2
aj:M:%ﬂm.

Cpennsisi U3 rpyInIoBbIX TACIEPCUI:
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O'.zl . .
5222 Sl _167-6+467-6 _10+28 38 .
DA 12 12 12

3areM paccuyuTacM MEXTPYIIIOBYIO JUcCHepcHro. JJisi 3TOro mnpeaBapuTeIbHO
OIIpeIeTMM OOIIYIO CPETHIOI0 KaK CPETHION B3BEIICHHYIO U3 TPYIIOBBIX CPEITHUX:
YXfi 16-6+21-6  90+126

= 18 wm.
D fi 12 12

X =

Tenepb onpeaeanuM MEXIPYINOBYIO AUCIEPCHUIO:

52 2 i-XF A (15-18) -6+(21-18)-6 _9:6+9-6 _108 o
D fi 12 12 12

3agaHus 11 CaMOCTOSITEIbHOM padoThl

1. PaccunraTh Mmokaszareid Bapualldd IO JAHHBIM O PacHpeaeicHUH (QUPM IO
CTOMMOCTH OCHOBHBIX (hOHIOB (Tad. 5.4).

Ta0Omnuma 5.4
Pacuer xoadduiuenta acummeTpun
['pynmsl pupm 1o ctoumMocTu KonuuectBo Gupm
OCHOBHBIX ()OHIOB, MJIH. PYO.
095- 1 30 20
1,0-1,5 40
1,5-2,0 25
290_255 20
Htoro 105
2. PaccuuTtarh MOy M MeJIMaHy O JaHHBIM TaOJIUIIBI 5.5.
Tabmura 5.5
Pacnpenenenue o0yBu, npogaHHoN KoMMepueckoit hupmoit B ssHBape 2021 1.
Pazmep 34 |37 |38 |40 |41 (43 |44 wu| Hroro
6osee
Kon-Bo npoxansbix nap, % 23 119120 (15|14 7 2 100
K UTOTY

3. PaccuuraTe MOAy W MeIUaHy JUISi MHTEPBAJIBLHOTO psJia pacrpeiesieHus Io
JAHHBIM Ta0JIHLEI 5.6.
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Tabmuma 5.6
Pacnpenesnenue cemeli ropoja o pasmMepy CpeIHeyIIEBOro 10X0/a B SHBape

2021 r.
['pynmsl cement mo pazmepy Yucno cemen
no0xoja, pyo.
o 500 600
500 — 600 700
600 — 700 1 700
700 — 800 2 500
800 — 900 2200
900 — 1000 1 500
Cspimie 1000 800
Htoro 10 000

Tema 6. BIBFOPOUHBI METOJI B CTATUCTHUYECKHX
NCCIEJOBAHUAX

1. IlonsiTe BLIOOPOYHOT 0 HADJIIOIEHM ST

Buvibopounoe nabnooenue — crnocod HECIUIONIHOTO HAOIOJEHUS, PU KOTOPOM
o0oOImarmnume Moka3aTela H3ydyaeMOW COBOKYIMHOCTH YCTaHABIMBAIOTCS TIO
HEKOTOPOM ee 4YacTu Ha OCHOBE IIOJIOKEHUH ClydailHOTO oTOopa. Lens
BBIOOPOYHOTO HAOMIOJNEHUS — HAXOXKICHUE CPEIHMX XapPaKTEPUCTHK BCEH
COBOKYMMHOCTH IO €€ BBIOOpOYHOW wyactu. [lpm sTOoM momexamas HU3y4eHUIO
CTaTUCTUYECKAss COBOKYIMHOCTb, U3 KOTOPOW MPOU3BOAUTCS OTOOP YACTH €IMHMII,
HA3bIBACTCS  2eHepanvbHou  cosokynHocmoelo. OTOOpaHHas U3  TEHEPaIbHOM
COBOKYITHOCTH HEKOTOpPAasi 4acTh €AMHUIl HA3BIBACTCA 8b100POYHOU COBOKYNHOCMbBIO
WJIH 8b100PKOIL.

B reHepanbHON COBOKYIHOCTH [IOJISI €IUHUI, OOJIaJAIOIUX H3y4YaeMbIM
PU3HAKOM, Ha3bIBaeTcsa reHepanbHOl noseit (P), a cpenHsisi BelMuMHA NpU3HAKA
Ha3bIBAETCS F€HEPANbHOU CpeHen (X ).

B BbIOOpOYHOW COBOKYMHOCTH [IOJISI H3Yy4aeMOI'O TIpU3HAKa Ha3bIBACTCS
BbIOOpOUHO# moseit (W), a cpeaHss BeMYMHA Ha3bIBACTCS BBIOOPOYHOM CpeaHei
(x).

OCHOBHBIE XapaKTEPUCTUKH TEHEPAIbHOW U BBHIOOPOYHONW COBOKYITHOCTEM
0003HaYaIOTCsI ONPEACIICHHBIMIA CUMBOJIaMU (TabII. 6.1).
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Tabmna 6.1

CHUMBOJIBI OCHOBHBIX XapaKTEPUCTUK MapaMeTPOB r'eHepaibHON U BHIOOPOUYHOM

COBOKYITHOCTEMN
XapaKTepUCTHKA ['enepanpHas Bri6opouHas
COBOKYITHOCTb COBOKYITHOCTb
O0BeM COBOKYITHOCTH N n
(YMCIEHHOCTh €MHMUIY)
YUCIEHHOCTD SJIMHHUII, M m
oOaaromux o0cienyemMbIM
NPU3HAKOM
Jlons equHMI, 00J1aTar0IINX P=M/N W =m/n
o0cneayeMbIM TPU3HAKOM
Cpennuii pasmep npu3HaKa D X
X = X =
N n
2 ~\2
Jlucriepcusi KOJIMYECTBEHHOTO o D (x, - %) o > (x, =%)
NpHU3HaKa o N ¥ n
=2 2
S Y, DY
2/ 2.
2 _ 2 _ _
Jucnepcus nonu o, =pq o, =W({1-W)

2. Buabl BEIOOPOYHOTr0 HAO/II01eHN S

CyImIecTBYIOT CJIEIYIONINE BUJIBI BRIOOPOK 1O (hOpME OpraHHU3aIiu:

a) nosmopHwvili omobop, Korjaa oToOpaHHas €IMHHIIA BO3BpAIaeTCs OOpaTHO B
TCHEPATbHYIO COBOKYITHOCTh M JUJII HEE COXpaHSAETCS BO3MOXKHOCTH OBIThH
0TOOpaHHOI ere pas.

0) bGecnoemopublii ombop, Korja Kaxjas oToOpaHHas €IUHMIIA MOXET OBITh
oOcietoBaHa TOJIBKO OJIMH Pa3s.

[To cmocoOy opranu3anuy pa3InyaroT MATh BUIOB BEIOOPOK:

o CobcmeenHo cyuautslit omoop

CoctouT B TOM, 4TO BBIOOpPOYHAST COBOKYITHOCTH OOpa3yeTcsi B pe3yibTaTe
cllydaiiHOTO 0TOOpa (KepeObeBKM) EAMHHUIl U3 TEeHepalbHOW coBOKymHocTH. [lpu
9TOM KaXJIOW €IWHUIIE TPEIOCTABISCTCS paBHAS BO3MOXHOCTH IMOMAJaHUS B
BBIOOpKY. MoskeT ObITh MOBTOpPHOW M OecnoBTOpHOW. K HemocraTkam 3TOro BUAA
orOOpa MOXXHO OTHECTH: 1. HYXXHO 3HaThb 3apaHee pa3Mep TeHepaTbHOU
COBOKYITHOCTH, YTO HE BCETJ]a BO3MOXKHO; 2. CIIO)KHOCTh €T0 TIPUMEHEHUS TIPU OYCHb
OOJIBIINX COBOKYITHOCTSIX.

o Mexanuueckuii omoop

D10 BBIOOpPKA, TIPU KOTOPOM TEHepaidbHAash COBOKYMHOCTH pa3OuBacTCs Ha
paBHBIE YacTH, W M3 KaXJIOH YacTH B BBIOOPKY OTOHMPAIOT JIMIIG OJHY €IWHHUILY,
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4yepe3 omnpeneseHHbld MHTepBal. [Ipn 3TOM enMHUIBI T€eHEepaJbHOM COBOKYITHOCTH
JOJKHBI OBITh pacnpeiesieHbl Mo JTI000MY NpU3HAKY, KOTOPBIA HE OyJeT n3y4yaThCs B
BbIOOpOUHOM HaOmoaeHuu. [IpomMexyTok, dyepe3 KOTOPBIM €IWHHUIBI MOMaJaloT B
BBIOOPKY, 3aBUCUT OT pa3MEpPOB BBIOOPOUYHONM M TEHEPATbHOM COBOKYIHOCTH.
Mexanuueckasi BbIOOpKa SIBJISIETCS €IUHCTBEHHO BO3MOXKHOM, KOIJla COBOKYIHOCTD
3apaHee HeW3BecTHa, a Qopmupyercs mnocrenenHo. [lo cmocoOy mpoBeneHus
MeXaHU4eCKui 0TOOp Bcerja OecrnoBTOPEH.

o Tunuueckuii omoop

OT0 BUJ BBIOOPKH, MPU KOTOPOM T'€HEpaibHAs COBOKYITHOCTh pa3OuBaeTcs Ha
rpynnbl MO0 KaKOMy-THOO MpU3HAKYy, KOTOPHIH OyneT M3ydaThCsi B BBIOOPOUHOI
COBOKYIMHOCTH. 3aTEM MPOBOJUTCA CIyYalHbIA UM MEXaHUYECKUN OTOOp €IUHULL U3
KOKJI0M COBOKYHMHOCTH. Tunuueckas BbIOOpKAa TNpPHUMEHSETCS TMpU H3YUYCHHUH
CJIOHBIX CTATUCTUYECKUX SIBJICHUM.

o Cepuiinblil (2He300801) omoop

Bribopka, mpu KOTOpoWH OTOOpYy TMOJUIeKAT HE OTACNIbHbIE €IMHUIIBI
COBOKYITHOCTH, @ TPYMIIbl I CEPUH, B KOTOPBIX €IUHHIIBI OMPeIeICHHBIM 00pa3oM
CBSI3aHBI MEXKTy c000i. OTOOP CeprM OCYIIECTBISETCS CIIYIaifHO WM MEXaHUYECKH,
a BHYTPH KaXJI0i CEepUH OCYIIECTBIISIETCS CIJIONIHOE 00CIe10BaHuE.

o Kombunuposanuwlii omoop

D10 BUJA BBIOOPKH, IPU KOTOPOM T€HEpajbHasi COBOKYIMHOCTh pa30MBaeTCs Ha
IpyNIbI, 3aTEM HPOBOJUTCS OTOOP TPYMI, a U3 OTOOPAHHBIX TPYII MPOBOJAUTCS
oTOOp €JAMHMI] — MHOTOCTyINeH4Yatas BblOOpKa. [Ipm 3TOM Ha OTAENBbHBIX CTaAUSIX
MOTYT MPUMEHSTHCS pa3HbIe BUAbI BHIOOPOK.

KomOuHupoBaHHbBIN OTOOP MOXKET OBITh IBYX BHUJIOB:

MHnoeocmynenyameiii — 0TOOp TPOXOAUT MO CTYNEHSM, MOCIEIOBATEIbHBIM
CTausM, IPUYEM Ha KaKJIOM CTYNEHH €IUHUIIBI 0TOOpa OyayT BCETa pa3Hble.

MHnozoghasnviii — mporpamma oOCiIeIOBaHUS Ha pa3iuuHbIX (azax ordopa
MEHSIETCS, a €AUHUIIBI 0TOOpa OJTHU U TE XK.

OTnryne KOMOMHUPOBAHHOW BBIOOPKH OT TUIMHYECKOW COCTOUT B TOM, YTO NPHU
TUMTHYECKONW BBIOOPKE BBHIOOPOYHAS] COBOKYITHOCTH (POPMHUPYETCS MX BCEX TPYIII, a
py KOMOMHUPOBAHHOM OCYILIECTBIISIETCSI OTOOP CAaMHX TPYIII, U TO3TOMY HE BCE OHH
MOMA/Ial0T B BEIOOPOYHYIO COBOKYITHOCTb.

3. OnoKu BHIOOPOYHOT0 HAGIIOIEHUSA

B cBs3u ¢ TeMm, YTO CTATUCTHYECKAs] COBOKYINHOCTb COCTOMT U3 €IUHUIL] C
BapbUPYIOIIUM IPU3HAKOM, COCTaB BHIOOPOYHON COBOKYITHOCTH MOJKET OTJIMYATHCSA
OT COCTaBa 'e€HEpPaIbHON COBOKYITHOCTH. DTO 3HAYUT, YTO 000OIIAOIINE TOKA3aTENN
BBIOODKM HE COBMNAJAIOT CO 3HAUYEHUSMU OJTUX I[IOKa3arejeil B TeHepalbHOM
COBOKYITHOCTU. PacxXokIeHusi Mexay MOKa3aTeIsIMH BBIOOPOYHOW U TeHEpaTbHOU
COBOKYITHOCTEW HA3BIBAIOTCS OUUUOKOU 8b100DKU.

[Ipu onpeneneHny TOUHOCTH BHIOOPOYHBIX MMOKA3aTeNel pa3inyaoT CPEAHIO U
MIPEACIIbHYIO OITMOKH BEIOOPKH.

3.1. Cpednas owudbrka 6vlOOpKU 3aBUCUT OT CTENCHWU BapUaIllUXd 3HAYCHHM
NpHU3HaKa BHYTPU COBOKYITHOCTH U OT pa3MepOB BHIOOPOUYHOI COBOKYITHOCTH.
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" CpeoHsas owmubka coOCmeeHHo-Cay4atiHol 8blO0OPKU
(@2

T
2

U= 1/J—(l —%) (O6ecoBTOPHBIN OTOODP). (6.2)
n

Jlnst ompeneneHust cpedned  OwluOKU MeXAHUYECKOU BblOOPKU WCTIONB3YETCS
dbopMyia cpenHelt OMMOKH BRIOOPKH MPH CIIy4yalfHOM OECIIOBTOPHOM OTOOpeE.

» CpeoHss oumubka munuieckou 8bl100pKu
—2
= % (TTOBTOPHBII O0TOOP), (6.3)

(mOBTOPHBIN 0TOOD); (6.1)

rlie G~ — CPEeaHss U3 BHYTPUTPYIIIIOBBIX TUCTICPCHIA;
1 — YUCIEHHOCTh BEIOOPOYHON COBOKYITHOCTH.

—2
= 1/U—(l —%) (6ecrioBTOPHBIN OTOOD), (6.4)
n

rae N — YHCIIEHHOCTh T'eHepaibHOW COBOKYITHOCTH.
" (CpeodHsasn owubka cepuiino2o omoopa

2
U= \/E (mOBTOPHBIN 0TOOD), (6.5)
.

2
U= —(1—%) (6ecioBTOpHBIN O0TOOD), (6.6)
\ 7,

IJIe T — YUCJIO OTOOPaHHBIX CEPHIA;
R — ob6miee uncio ceputi.

()Nci - )NC)Z
[Tpu sTOM &5° :Z—, (6.7)
r
rJe X, — CpeaHsis i-i cepuu;
X — o01m1ast cpeHss 1o BCEil BBIOOPOUHOM COBOKYITHOCTH.
*  CpeodHss owubka 66100pKU OJis AbIMEPHAMUBHO20 NPUSHAKA

P /@. (6.8)

3.2. Ilpedenvras owubka 8v160pKu

[TonyueHHble MOKa3aTeld T€HEPATbHON COBOKYMHOCTH IOCPEICTBOM BBIIIIE
yKa3aHHBIX (OPMYJT MOXKHO TapaHTUPOBATh JIUIIL C OMPEIACICHHOW JoJei
BEPOSITHOCTH. B MaTeMaTHyeCKOM CTATUCTHUKE JIOKA3aHO, YTO NPEAECbl 3HAYEHUM
TeHEPAIbHONM  COBOKYITHOCTHM  OTJIMYAIOTCS  OT  TIOKaszareled  BBIOOPOYHOM
COBOKYMMHOCTH Ha BEIWYUHY CPEIHEH OMUOKA BBIOOPKH JIUIIL C BEPOSTHOCTHIO
0,683. D10 3Hauur, yrto B 683 ciuywasx wu3 1000 3HayeHHs TEHEpaTbHOU
COBOKYMHOCTU OyAyT HaXOJIUThCS B YCTAHOBJICHHBIX MpeJiesiax, a B OCTalbHbIX 317
OHM MOTYT BBIUTH 3a 3TH mpenensl. Ho BeposSTHOCTb MOXHO TOBBICUTB, €CIH
paclIMpuUTh Tpeaenbl OTKIOHeHMH. [lns sToro cpegsissi ommOKa BBIOOPKHU
yBenuuuBaeTcs B t pa3. Koadgdunuent t HazpiBaercs kodpdunnentom aopepus. OH
ONpeNENseTCs B 3aBUCUMOCTH OT TOTO, C KAaKOW JIOBEPUTEIBHONU BEPOSITHOCTHIO HAJO
rapaHTUPOBAThH PE3YJIbTaThl BBIOOPOUHOTO 00CIIEI0OBAHUS.
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Ycranosneno, uto npu t = 1 BepositTHocTh paBHa 0,683 (68,3%); mpu t = 2
BeposTHOCTH paBHa 0,954 (95,4%); npu t = 3, BepositHOCTH paBHa 0,997 (99,7%).
Cpennsis  ommOka BBIOOPKH, YMHOXKEHHass Ha K03 UIIMEHT JOBepus,
HA3BIBACTCS NPeoeibHOlU OUUOKOL 8bl1O0PKU.
A; =ty (6.9)
3Has BEIOOPOUYHYIO CPEAHIOI BEIMYMHY NPHU3HAKA (X) W MPEIACTbHYIO OITHOKY
BBIOOPKH (A.), MOXKHO OINpPEAENUTh TpaHUllbl (TIpelesibl), B KOTOPHIX 3aKIIIOUeHa

reHepaibHasi CPeIHSIS:
¥—A, <X2X+A,, WIN X-xXx=1A.. (6.10)
3Has BEIOOPOYHYIO JIOJIIO MpU3HaKa (W) U IpeAeIbHYyI0 OUOKY BEIOOPKH (A ),

MO’KHO OTIPEIEUTh TPAHMIIBI, B KOTOPBIX 3aKJIFOUEHA reHepaibHast 10 (p):
w—A, <p=2w+A . (6.11)

4. OnpenesieHue HeOOXOAUMOT0 00beMa BHIOOPKH

[Ipy  mpoeKkTHpPOBAaHWM BBIOOPOYHOTO HAOIIOACHUS BO3HHKACT BOIPOC O
HEO0OXOIMMOW YHMCIICHHOCTH BBIOOPKH. ITa YHUCIEHHOCTh MOXET OBITh OIpeiciicHa
Ha O0a3e JOMyCTUMOW OIIMOKM TP BBHIOOPOYHOM HAOIIOJACHUU HCXOAS U3
BEPOSITHOCTH, HAa OCHOBE KOTOPOM  MOXXHO TapaHTHPOBATh  BEIMYUHY
yCTaHaBJIMBaeMOM OMMUOKH, U, HAKOHEI, Ha 6a3e crocoba oToopa.

[IpuBenem Qopmysnsl HEOOXOAUMOTO 0ObeMa BBIOOPKH AJisi Haubosee 4acTo
HCITOJIb3YEMBIX Ha MPAKTHKE CITOCO00B (pOopMUpOBaHUS BHIOOPOYHON COBOKYITHOCTH
(Tabmura 6.2).

Tabnmma 6.2
HeoOxonumeliit 00beM BEIOOPKH JIJ1s1 HEKOTOPBIX CITOCOO0B (POPMHUPOBAHUS
BBIOOPOYHON COBOKYITHOCTH

Buo svibopounoco Iloemopnwiii omoop becnosmopnwiii ombop
HaOI00eHUs
CaydJaiiHast BBIOOpKa
a) mpu . t’cl o t’cIN
omnpeacIeHuU AZ; Az; N + ﬁg;
CpeIHero pa3mepa
pU3HaKa
0) npu e CW(A-W) e 1?*W(Q1-W)N
oTnpeeNieHUu 10T AL NN + W (1-W)
npHU3HaKa
MexaHnueckas BRIOOpKa
a) mpu - . t’cIN
OIIpEACIICHUH Az; N+ tzg§
CpeIHero pa3mepa
pU3HaKa
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0) npu - _ 'W(A-W)N

OTIPEICTICHUU JTOTU "= N N+EW(A-W)
HpU3HAaKa
Tunuueckas BHIOOpKa
a) mpu . 1’G: e t’G:N
OTIpeNIeICHUN AL NN +1°G;
Cpe/Hero pa3mepa
HpU3HAKa
0) npu o WA -w) o t?*W(1-W)N
ONpeIEEHUH 0N A NN+W (A -W)
pU3HaKa
CepuiiHasi BHIOOpKa
a) mpu L 1’57 L t*62R
OTIpeNieIeHNU AL A R+1%52
Cpe/IHero pa3mepa
HpU3HAKa
0) mpu ,,_szr(l—Wr) . LW, (1-W,)R
OTpeCIICHUH JTOJIH A N R+W.(1-W,)
HpU3HaKa

5. Cnoco0bI pacnipocTpaHeHus1 Pe3yJbTATOB BHIOOPOYHOI0 HAOIIOEHHUS HA
reHepajJbHYI0 COBOKYNHOCTh

Ha mnpakTtuke uHCHoONB3ylOT JABa crnoco0a pacmpoCTpaHEHUsT BbIOOPOUYHOTO
HaAOJIIO/IEHUS] Ha TeHEPATIbHYI0 COBOKYITHOCTb:

1. cnocob npamoco nepecuema TPHUMEHSIETCS TOT/A, KOTJa C TOMOIIBIO
BBIOOPKM PAaCCUMTHIBAIOTCS CpenHue oObeMHBbIE ToOKazaTenu. Hampumep, mpu
oTpeiesieHu: OOIIero KOJIMYECTBAa MOJIOKA, MOJIYYEHHOTO OT KOpPOB B JIMYHBIX
NOJICOOHBIX XO3sicTBax. [l 3TOro Ha OCHOBE BBIOOPOYHOTO OOCIEIOBAHUS
OIO/KETOB KPECThSIH YCTAHABJIMBAIOT CPEAHUI HaJ0W Ha OAHY KOpoBy. [lo maHHBIM
Nepenuch CKOTa pPACCUUTHIBAIOT TIOTOJIOBbE KOPOB B JIMYHBIX MOJCOOHBIX
xo3siicTBax. [lepemMHOkas 3T AaHHbBIE, ONPEEIAIOT O0IIUKA 00bEM MOJIOKA.

2. cnocob nonpasouHvix Kod(pduyuenmos TPUMEHSETCS JIs1 YTOUHEHUS U
IIPOBEPKH JIaHHBIX CIUTIONIHOTO HaOmroJeHuss. Ero ucnonb3yloT B TOM ciiydae, Korjaa
MOKHO COIOCTaBUThH JaHHbIE BHIOOPOUYHOTO M CIUIOMIHOTO HabmoneHud. [Ipu stom
pacCUMTHIBAIOT  TOMPaBOYHBIM  KOA()(PHUIMEHT, TO  KOTOpPOMY  MPOBOIST
KOPPEKTUPOBKY HTOTOB CIUIOIIHOTO HabOmonaeHus. Hampumep, B pesyibTare
CIUIOIIHON TEPENUCH CKOTa YCTAHOBJIEHO, YTO B JIMYHBIX MOJICOOHBIX XO3SHCTBaX
obnactu umenocs 100 000 xopos, B T.4. B paiioHe A 1000 xopoB. Bribopounoe
oOciieloBaHUE 3TOr0 paiioHa MOKa3ayio, YTO (AKTUYECKOE YHCIO KOPOB COCTABUIIO
1015, T.e. mpu CIUIOMIHOM mepenucu He ObLIM yuTeHsl 15 kopos. IlompaBouHbIid
kodppunment Oyaer pasen: 0,015 (15/1000). Torma mo ob6macTu ¢ y4eTom
nonpaBo4yHoro koddduimenta uucio kKopoB coctaBuT: (0,015%100 000): 1000+
100000 = 1500 + 100000 = 101 500 romos.
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Bonpocsl 1J1 TeOpeTH4eCKOro KOHTPOJIsl 3SHAHUM

1. Kakoe HabmroaeHHE Ha3bIBAETCS BHIOOPOUHBIM?

2. B uem npeumyiiectBa BbIOOPOYHOTO HAOTIOIEHUS MEPE] CILUIONIHBIM?

3. Kakue Bompocsl HEOOXOAUMO PENIUTh JIA MPOBEIEHUS BBIOOPOYHOTO
HaOIro1eHUS?

4. Tloyemy mpu BBHIOOPOYHOM HAOIOIEHWN HEW3OCKHBI OIMMMOKA M KaK OHU
KJ1acCUpUIUpPyoTCcs?

5. Kakume ycnoBus MpaBWIBHOTO OTOOpa €IWHHII COBOKYMHOCTH TIPH
BBIOOPOYHOM HAOIIOCHUH?

6. Kak npousBoaarcs cOOCTBEHHO — CIy4alHBIM, MEXaHUYECKUH, TUTUYECKUI
Y CEPUITHBIA OTOOPHI?

7. B dem paznuuue MoBTOPHOM M OECIIOBTOPHOM BHIOOPKH?

8. Uro npencraBisieT cOO0M cpeHsisa OnOKa BEIOOPKH (JI0M M CPEIHEH )?

9. Ilo xakuM pacyeTHbIM (OpMyJIaM HaXOAST CPEAHHE OMIMOKHU BHIOOPKH (ISt
CpelHel U J0JI1) IPU MOBTOPHOM U OECIIOBTOPHOM 0TOOpax?

10. Yro xapakTepu3yeT npenesibHas OlMOKa BHIOOPKH U MO KakuM (GopMysiam
OHa ucuuciusiercs (aas cpeaHent u qonu)?

11. Yo nmokaspiBaeT KOADPUIIUECHT T0BEpUsI?

12. ITo kakuM ¢opMyiiam ompenensieTcss HeoOXoanuMasi YUCICHHOCTh BBIOOPKH,
o0ecrieunBamoIIas C  OMNPEACIICEHHOW  BEPOSATHOCTBHIO  3aJaHHYIO  TOYHOCTH
HaOmo1eHus ?

13. PackpoiitTe CylmHOCTh TOHATHS «MaJiasi BBIOOPKay.

14. Kakumu cmoco0aMu  OCYIIECTBIISIETCS.  PACIPOCTPAaHEHHE PE3YJIbTATOB
BBIOOPOYHOTO HAOJIOIEHHUS HA BCIO COBOKYITHOCTB?

IIpuMepsl pelieHus 3a1a4

1. B ropoae npoxkuBaet 250 Thic. cemei. [l onpeneneHus CpeaHEro 4ucia
neTeil B ceMbe Obula opraHu3zoBaHa 2%-Has ciydyailHas OecrnoBTOpHasi BBIOOpKa
cemeit. Ilo ee pesynbTaTam ObLIO MOJTYYEHO CIEAYIOIIEE pACIpPENEICHHEe CeMel 1o
YUCIY JIETEH:

Yucio nereu 0 1 2 3 4 5
B CEMbBE
KommuectBo cemeit 1000 2000 1200 400 200 200

C BepostHocThiO 0,954 HalinuTe mnpenenbl, B KOTOPHIX OyJIeT HaXOIUTHCS
CpeaHee YUCIIO JeTel B reHepalibHOM COBOKYITHOCTH.
Bnavane omnpemenuM Ha OCHOBE MMEIONIETOCS paclpefieieHUus cemei

BBIOOPOUHYIO CPEAHIOIO U JUCTIEPCHIO:
7400 : 5000 = 1,5 yen.; 7650 : 5000 = 1,53.
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Yucno nerent B KomuuecTtBo x. f; X, —X (x, - %) (x,—%)f
CEMBE, X, ceMel, f;
0 1000 0 -1,5 2,25 2250
1 2000 2000 -0,5 0,25 500
2 1200 2400 0,5 0,25 300
3 400 1200 1,5 2,25 900
4 200 800 2,5 6,25 1250
5 200 1000 3,5 12,25 2450
Hroro 5000 7400 - - 7650

Boruncnum teneph npeaenbHyo OMMOKY BBIOOPKH ( ¢ YYETOM TOrO, 4TO p =
0,954, t=2).

5 2
Ay =1%oty g (25 2999 4 o35
2 N 500\ 250000

T.o., ¢ BeposiTHOCTBIO 0,954 MOXXHO YTBEPXKIaTh, YTO CPEIHEE YMCIIO JCTCH B
CEMbSIX TOpoJia IPAKTHYECKH HE OTIUYaeTcs OT 1,5, T.e. B CpelHEM Ha KaXKJbIe JIBE
CEMbU MIPUXOSATCS TPH peOCHKA.

3agaHus 119 CAMOCTOSITEIbHOM PadoThI

1. B o6mactu, cocrosimeit w3 20 pallOHOB, TPOBOIUIOCH BBIOOPOUYHOE
oOclieloBaHNEe YPOKaMHOCTH Ha OCHOBE OTOOpa cepuii (pailoHOB). BriOOpoUHBIC
CpeaHue M0 pailloHaM COCTaBWJIM COOTBETCTBeHHO 14,511/ ra; 16; 15,5; 15 u 1411/ ra.
C BeposiTHOCTBIO 0,954 HaliuTe npeebl YpoKaiHOCTH BO BCEH 00J1acTH.

2. C uenbio onpeaeneHusl CpeaHuX 3aTpaT BPEMEHU IpPH MOE3KaxX Ha padboTy
HaceJIeHHEM ropoja MIaHUupyeTcs BEIOOPOUHOE HAOIOIEHNE HAa OCHOBE CIy4YaiiHOTO
noBTOpHOTO oTOOpa. CKOJBKO JIOJACH JOHKHO OBbITh 00CIeI0BaHO, YTOOBI C
BeposiTHOCThIO (0,954 ommbOka BBIOOPKM HE TIpeBbIIazga 1 MHUH. TPU CPEAHEM
KBaJ[paTUYECKOM OTKJIOHEHUU 15 MHH.?

3. N3 maprum wuMnoptupyemMon NOpPOAYKIMM Ha 1ocTy MOCKOBCKOM
pPErHOHAILHON TaMOKHU OBLIO B3SITO B MOPSAIKE CIydyailHOM MOBTOPHON BhIOOpKHU 20
nmpod mpoaykra A. B pesynbpTate TpOBEPKH YCTAaHOBJICHA CPEIHSIS BIAXXHOCTH
mpoaykta A B BBIOOpKE, KOTOpas oOKaszajach paBHOU 6% mpu cpemHem
KBajJpaTudeckoM oTkiaoHeHuu 1%. C BeposatHOcThiO 0,683 ompeaenuTe mpeaeibl
CpellHEe BIIaXKHOCTH MPOAYKTa BO BCEl MapTUX UMIIOPTUPYEMOM MPOAYKIUH.

Tema 7. UHAEKCHBIA METO/ B CTATUCTUUYECKHUX
NCCIEJOBAHUAX

1. IloHsiTHE IKOHOMHYECKHUX HHIEKCOB

HHoexc — OTHOCUTENBHBIN MOKa3aTelb, KOTOPBIM BBIPAKACT COOTHOIIEHHUE
BEIIMYMH KAKOTO — JHOO SIBJICHWS BO BPEMEHHU, MPOCTPAHCTBE WM CPaBHCHHE
(haKTHYECKUX TAHHBIX C JTIOOBIM 3TaJOHOM (TUTaH, HOPMATHUB, TIPOTHO3).

Ilo cmenenu oxeama s6nenus uHOeKCobl OLIBAIOM.:
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o UHnuBumyanbHBIC, CIYXKAT Ui XapaKTEPUCTUKH W3MEHEHUS OTAEIbHBIX
AJIEMEHTOB CJIOKHOTO SIBJICHHUS;

e Cpoanble (OOmIME), COyKAT ISl U3MEPEHUSI AUHAMUKHU CIIOKHOTO SBJICHMS,
COCTaBHBIC YACTU KOTOPOTO HEMOCPEICTBEHHO HE COU3ZMEPHUMBI;

e ['pynmoBeie (CyOWHIEKCHI), OXBATHIBAIOT HE BCE JJIEMEHTHI CII0)KHOTO
SIBJICHHSI, @ TOJIBKO WX YacCTh.

Ilo 6aze cpasHenus 6ce UHOEKCbl MONCHO PA30eNUms HA:

e JluHaMUYeCcKre, OTPAXKAIOT U3MEHEHHUS SIBJIEHUSI BO BpeMeHH (ObIBAaIOT IIEITHBIE
U 0a3UCHBIC);

e TeppuTtopuanbHblie, MPUMEHSIOTCS JISI MEKPErMOHAIBHBIX CPAaBHEHU.

Ilo 6udy 6ecos unoexcwl Ob18aIOM:

e C MOCTOSTHHBIMH BECaMH;

e C nepeMeHHBIMHU BECAMU.

B 3asucumocmu om popmvl nocmpoenus paznuuarom:

e UHJeKchl arperaTHeIE;

e lHnekcel cpenHue.

Ilo xapaxmepy obvema ucciedosanusi oowue UHOEKCbl NOOPA30enaiomcs (8
OCHOB8e OeNeHUsl IeHCUM U0 UHOEKCUPYEMOU BeTUUUHDL):

e llHaekchl KOJMMYECTBEHHBIX TIOKazaTened; K HHUM OTHOCITCS: 00beM
OPOAYKIMKA B HATypalbHOM BBIPAXKEHUHU, YHCIEHHOCTh PAOOTHUKOB, BEIMYMHA
MaTepHAIbHBIX 3aTPaT, BEIMYMHA OCHOBHBIX (DOH/IOB.

e lHieKkChl  KAYeCTBEHHBIX  IIOKA3aTeled; K HUM  OTHOCATCS:  ILICHA,
ce0ecTOMMOCTh, MPOU3BOAUTEIBLHOCTD TPYIa, MaTepuaIooTaaya, poHg00TAaYA.

Ilo 06vexmy uccnedosanusi UHOEKChbl ObIBAIOM:

o IHaeKCchl MPON3BOUTENHHOCTH TPY/IA;

e Inaexcel cebecTouMoCTH;

e VHaekchl pu3ndeckoro oobeMa MpoayKInu;

o IIHaeKChI CTOMMOCTH TIPOIYKITUU U T.1I.

Ilo cocmasy sgnenuss MONCHO 8bl0eNUMb 08€ 2PYNNbL UHOEKCO8.!

e [locTosiHHOTO CcOCTaBa;

e [lepemenHoro cocrana.

Ilo nepuody ucuucnenus uHOeKcovl NOOPA30eNAOMCL HA:

e ['010BEIC;

e KBapTaibHbIE;

e MecsuHbIe;

e HenenbHrle.

bykBoit «1» — 0003Ha4yarOTCs WHAMBUAyaIbHbIE HHAEKCH, «I» — oOmue
MHJEKCHl. 3HaK BHU3Y clpaBa o3HadaeT rnepuon: «0» — 0a3ucHbIi, «1» — OTYETHBIN.
[ToMuMO 53TOTO UCHOJNB3YIOTCS  OMNPEACIICHHBIE CHUMBOJBI JJII 0003HAUYCHHUS
VMHJIEKCUPYEMBIX ITOKA3aTEIICH:

¢ — KOJIMYECTBO TOBapa B HATYpaJbHOM BBIPAKEHUU;

p — LIeHa eTMHULIBI TPOAYKIIUH;

Z — ce0eCTOMMOCTb €IMHUILIBI TPOAYKIIUY;
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{ — 3aTpaThl BPEMEHHU Ha TIPOU3BOJICTBO €AMHUIILI TPOTYKIIHH;

W — BBIpaOOTKA MPOAYKIIMHA B CTOUMOCTHOM BBIPQXKEHHUH HAa OJHOTO pabouero
WIN B €JJMHUITY BPEMCHU;

v — BBIpa0OTKa MPOAYKIIMHA B HATYpaJTbHOM BBIPQKCHHH HA OJHOTO pabouero
WIN B €JJMHUITY BPEMCHU;

T — ob6miue 3aTpaThl BpeMeHH (tq) WK YUCIEHHOCTh PaboUHnX;

Pg — CTOUMOCTD MTPOIYKIIMH HITH TOBAPOOOOPOT;

zq — M3IEPKKU TTPOU3BOJICTRA.

2. UnauBuayanbHble U 0011 e HHAEKCHI

HHnousuodyanvrvle unoexcovl MOJIy4al0T B Pe3yJbTaTe€ CPABHEHUSI OJHOTOBAPHBIX
spieHni. [IpencTaBisroT co00i OTHOCUTENHHBIC BETUYHHBI TUHAMUKHU, BBITTOTHEHUS
TUTaHA ¥ X PacueT He TPeOyeT 3HAHUS CIICIUATBHBIX MTPABUIL.

o nousudyanbhbiii UHOEKC Pu3uiecko2o 00vema npooyKyuu.:

I, = I (7.1)
qy

OTOT WHAEKC TOKa3bIBaeT, BO CKOJIBKO pa3 BO3POC (YMEHBIIUJICS) BBIMYCK
KAaKOTo-JIM00 OJHOTO TOBapa B OTYETHOM MEPHUOJIE MO CPABHEHUIO C OA3UCHBIM WM
CKOJIbKO TIPOLIEHTOB COCTaBJISIET pOCT (CHM)KEHHME) BBIIMYCKa ToBapa. B 3HameHaTene
MOXKET OBITb HE TOJBKO KOJMYECTBO MPOAYKIIMH, MPOU3BEIECHHON 3a Kakod — TO
OpeAbIIyIIMid MEepUojJi, HO W IUIAHOBOE 3HaueHue (), HOpMaTUBHOE ((,) WU
ATAJIOHHOE 3HAYeHHE, MPUHATOE 3a 0azy cpaBHeHUs (q,). Torma dbopmyna mTpUMET

CIICIYIOIINMN BUL:
_ 4. 4 4 (7.2-7.4)

q > g > g

qnﬂ qH q3
I/IH,HeKCBI APYTUX IMOKa3arT elen CTPOATCA aHAJIOTUYHO.

B skoHOMHMUYEcCKMX pacueTax 4alle BCEro MCIOJb3YIOTCS OOILIMEe WHIEKCHI,
KOTOpbIE€ XapaKTepU3YIOT U3MEHEHHUE COBOKYIMHOCTH B LieJIoM. B uHAEKCHOU Teopuu
CIIOKWJINCh JIB€ KOHUENIMH, KOTOpbIE TMO-pa3HOMY HMHTEPIPETUPYIOT OOIIHe
UHJCKCHI.

CornacHo cunmemuyeckou KoHyenyuy 0COOEHHOCTb OOLINX UHAEKCOB COCTOUT
B TOM, 4YTO OHHM BBIPAKAIOT OTHOCUTEIBHOE W3MEHEHHE CIIOKHBIX SIBJIICHUH,
OTJENbHBIE YaCTU KOTOPBIX HEMOCPEACTBEHHO HecOM3MepuMbl. Takum oOpazom,
cuHmemu4ecKue ceoucmea NHAEKCOB COCTOSAT B TOM, YTO MOCPEACTBOM HMHIEKCHOIO
METO/1a MMPOU3BOJUTCS COEIMHEHNE (arperupoOBaHUE) B LEI0E PA3HOPOIAHBIX €IHHHIL
CTATUCTUYECKON COBOKYITHOCTH.

B aHanmuTHyeckoi TEOpUN MHAEKCHI TPAKTYIOTCS KaK MOKa3aTesu, He00X0IMMbIE
JUISE U3MEPEHUsS] BIMSHUS W3MEHEHHS] COCTABHBIX YacTEW CIIOKHOTO SBJICHUS Ha
U3MEHEHHE YPOBHSI ATOrO sBJIEHUS. TakuM 00pa3oM, aHanrumuueckue c8oucmed
MUHIEKCOB COCTOST B TOM, YTO IOCPEICTBOM HHAEKCHOTO METOJa OIpEAeIIIeTCs
BIIUsIHUE (DAKTOPOB HA U3MEHEHHE U3y4aeMOro MOKa3aTes.
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3. ArperarHasi ¢popMa 0011ero HHIEKCA

Aepecammuulti uHOexc — CIIOXHBIM OTHOCUTEIBHBIM IOKa3aTellb, KOTOPBIM
XapakTepUu3yeT CpeJHEEe HW3MEHEHHE COLUAIBHO — SKOHOMHMYECKOIO SIBICHMS,
COCTOSIIIETO U3 HECOM3MEPHUMBIX 3JIEMEHTOB.

Yucnurens ¥ 3HaMEHATENNb arperaTHOro MHAEKCa MpEeNCTaBIsseT co00H CyMMy
NPOU3BEJACHUN JBYX BEJIIMYMH, OJIHA M3 KOTOPBIX MEHseTCcs (MHAEKCUpyeMas
BEJIMYMHA), a JApyras OCTaeTcsi HEU3MEHHOW B 4YHUCIUTENE U 3HaMmeHaTene (Bec
WHJIEKCA).

Hnoexcupyemas éenuuuna — Npu3HaK, N3MEHEHNUE KOTOPOTO U3Y4aeTCH.

Bec unoexca — BenuuuHa, ciyxamas JUisl 1eJiel COu3MEPEHUsT UHIEKCUPYEMbIX
BEJIMYMH.

MeTtoanka NOCTPOEHUs arperaTHOrO MHAECKCA MPEAYCMAaTPUBAET PEUICHUE TPEX
BOITPOCOB:

1. kakas BenMuuHa OyJET UHACKCUPYEMOM;

2. N0 KaKOMy COCTaBy pa3HOPOJHBIX DJJIEMEHTOB SIBJICHUS HEOOXOIUMO
UCYUCIIUTh UHJIEKC;

3. yTo OyzeT CIY>KUTh BECOM IIPHU pacueTe UHICKCA.

[Ipu BBIOOpE Beca MHAECKCA TPUHATO PYKOBOJICTBOBATHCS MIPABUIIOM:

e Eciii CTpOUTCS MHJIEKC KOJMYECTBEHHOTO IOKa3aTelss, TO Beca OepyTcs 3a
0a3WCHBIN TIEPHOT;

e [Ipy MOCTPOCHUM WHJIEKCA KAYECTBEHHOTO MOKA3aTeNsl MCIIOJB3YKOTCS Beca
OTYETHOTO MEPHUO/IA.

dopMyibl AJ1 pacyeTa 00X UHIEKCOB

HanmMeHoBaHue (DOPMYJ'Ia pacucTa YTo 1oka3bsiBaeT UHJECKC
HHACKCA HMHIACKCA
HHpaekc ctoumocTu ] Zplql 75 Bo ckonbko pa3 U3SMCHUJIACb CTOUMOCTD
IpOAYKIHNHU pq zpoqo ( ' ) NpoaAyKOuM OTUYCTHOIoO IICpuoaa II0

(ToBapoobopoTa) CpaBHEHHUIO C OA3UCHBIM

Hunexkc  dusuyeckoro > a\p, Bo ckonbko pa3 u3MeHHIaCh CTOUMOCTD

00beMa NpOyKIHU f, = 3 (7.6) HOPOAYKUMH B PE3YAbTaTe HM3MEHEHUS
doPo o0beMa ee MPOU3BOJICTBA
Wunexc uen > pa Bo ckonbko pa3 u3MeHHIaCh CTOUMOCTD
I, = S pod (7.7) IPOJYKUHMH B PE3YJILTATE U3MEHEHHS €€
011
LeH

1, =1,x1,(7.8)

NHpexchl Apyrux nokasaTeneil CTposSTCs aHaJIOTUYHO.
4. Cpennne MHIEKCHI

CpedHue UHOEKCbl — HHJACKCBI, BBIYMCIICHHBIC KaK CpPCAHsAA BCIMYHMHA W3
HHINBUAYAJIbHBIX THACKCOB.
BBII[GJIHIOT CJIcayromme BUAbl CPCIHUX MHIACKCOB!
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® cpeOHull apugmemuyeckuti UHOEKC, XapaKTePU3yeT N3MCHEHHE KOJIUYECT-
BEHHBIX TIOKa3aTeleH.

[IpumensieTcss B Tex ciaydasx, KOTJa MMEIOTCS JaHHbIE 00 OOIIei BeanunHe
U3y4aeMoTo SIBJICHHsS B Oa3MCHOM TIepUOJe M H3MEHEHHs B TIPOIEHTaX Ko-
JMYECTBEHHOTO TOKa3aTells B OTYETHOM IMEPHOJIE 0 CPABHEHUIO C Oa3UCHBIM.

Cpeonuii apugpmemuueckuii uHOeKc Pusuyecko2o 0ovema npooyKyuu

_ Ziqpo%

“ ZPO‘]O .

NHpekc xapakTtepuszyeT HW3MEHEHHE KOJMYEeCTBA MPOIYKIIUA B OTUYETHOM
MIepHoJIe, IO CPAaBHEHHIO C 0a3MCHBIM, B OTHOCUTCIIBHBIX BEIMYMHAX. Pa3HHUIIA MEXK Ty
YUCIIUTEJIEM U 3HAMEHATEJIEM JTOI0 MHIEKCA ITOKA3bIBAeT aOCOIIOTHOE M3MEHEHUE
o0beMa MPOM3BOACTBA 3a CUCT M3MCHEHHUS B KOJIMYECTBE PO TYKIIHH.

Cpeonuii apughmemuyeckuii UHOEKC NPOU3BOOUMEIbHOCIU MPYOa.

- i 20T (7.6)
ztﬂ le

® CpeOHUll 2apMOHUYeCKUll UHOeKC, WCTIONB3YeTCs IS XapaKTepUCTUKHU Kaue-
CTBEHHBIX ITOKa3aTejel.

OH paccuuThIBae€TCS B TOM ClIydae, Korja HMEIOTCS JaHHbIe 00 OOIei Be-
JUYMHE H3Yy4aeMOTO SBJICHUS 3a OTYETHBIM IEPHOJ W HM3MEHCHHS B IIPOICHTax
KauyeCTBEHHOTO ITOKa3aTeIsl B OTYETHOM MEPUOJIC 0 CPAaBHEHHUIO ¢ 0A3MCHBIM.

CpeoHuii capmoHuyeckuli UHOeKC YeH.

I (7.5)

I, = PNE (7.7)
2P
iP
NHnekc xapakTepu3yeT OTHOCUTEIPHOE U3MEHEHHUE TICHBI B OTYETHOM TIEPHO/IE
M0 CpaBHEHWIO C 0a3ucHbIM. PazHWIa MEXTy €ro YMciuTe]IeM W 3HaMEHATeJIeM
MOKa3bIBaeT a0COIOTHOE U3MEHEHHE 00beMa TIPOM3BOCTBA 32 CUET H3MEHEHHSI IICH.
CpeoHuii capmoHuyeckuli UHOeKC cebecmoumMoCcmu.

[ oA (7.8)
’ zzlql
i

z

5. Boi0op 6a3bl 1 BECOB MHIEKCOB

Bri6op 6a3pl CpaBHEHHS M BECOB WMHIEKCOB — 3TO JIBa BAaXKHEHUIIUX METOJO-
JIOTUYECKUX BOIIPOCA OCTPOCHMS CUCTEM MHJIEKCOB.

Cucrema HHJIEKCOB — Psif MOCJIEA0BATEIBHO IOCTPOEHHBIX UHAEKCOB.

B 3asucumocmu om 6a3zvi cpaguenuss cucmemvl UHOEKCO8 ObIEAIOM.:

e 0a3MCHbIE — ATO psJ MOCIEAOBATEIbHO BBIYMCIEHHBIX HHJEKCOB OJHOIO U
TOTO € SBJICHUS C IOCTOSIHHOM 0a30il cpaBHEHMs, T.€. B 3HAMEHATEIE BCEX
MHJEKCOB HaXOJUTCSl UHIEKCUpYyeMasl BEIMUMHA 0a3UCHOrO NMEePUOJA.

® [ICIIHBIE — ATO PAJ MHACKCOB OJHOIO U TOTO K€ SIBJICHUS, BBIYMCIICHHBIX C
MEHSIOIIEICS OT MHAEKCa K MHIEKCY 0a30i CpaBHEHUS.
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basucHble wWHAEKCH AalOT Oojee HArJISAHYIO XapaKTEepUCTUKY —O0Omei
TEHJEHIIMM DPa3BUTHUSI MCCIEIYEMOTrO SIBICHHS, a LIETHbIE — YET4Ye OTPaKaroT MO-
CJIEI0BATEIbHOCTh U3MEHEHHUS YPOBHEHW BO BpPEMEHH.

HpI/IMepBI MOCTPOCHUA CUCTEMbI HHIWNBUYAJIbHBIX HHJCKCOB!:

Hazeanue Cucmema unoexkcos
unoekca baszucHole yenuvle
Hupekc Didy P29, P.4, P9 . P29y, . Pu4a
CTOUMOCTH Podo Podo  Podo Podo P4y Pard
NHnexce 4.9, 4a G .92, . 4n
(pu3nIECcKOro 7. 9 4, 4 @ qu
oO0Bbema
Nunexc uen PPy, P PPy P
Po ’ Po T Po Po ’ P T P

CucreMbl 0a3uCHBIX M LHCTIHBIX HHACKCOB MOI'YT OBITH INOCTPOCHBI JIA ar-

PEraTHBIX HHJIEKCOB.
a) LETHBIE HHJIEKCHI CTOUMOCTH: 2P ;szq2 e 2. Pidy :
D Pode 20 D Pl

D 2Py P,
D Pode D Pode D, Pod0

HpI/I IMOCTPOCHUN CHUCTEM HWHACKCOB MOXXHO HMCIIOJb30BaTh IIOCTOSAHHBLIC H

NIEpEeMEHHBIC Beca.
Cucmemotl UHOEKCO8 ¢ NOCMOSHHbIMU 6ecamu HA3BIBAETCS CHUCTEMa CBOIHBIX
MH/IEKCOB OJTHOTO M TOTO JK€ SIBJICHUS, BBIUMCICHHBIX C BECAMH, HE MEHSFOIIUMUCS
npu Tmepexofe OT OAHOTO HHAeKca K Apyromy. IlocTosiHHbIE Beca MO3BOJISIOT
UCKJIIOYHTDH BIUSHUE CTPYKTYPHI HA BETMUMNHY WHIICKCA.
e Cucrema 0a3MCHBIX HHACKCOB (PM3MUECKOTO 00BhEMa C MOCTOSHHBIMHU BECaMU

D 4Py 2 4Po D.4uPy

z%po ’ Z%po T zqopo .

® CI/ICTeMa HCIIHBIX NHACKCOB (bI/I?)I/IIIeCKOFO O6’BeMa C IOCTOSAHHBIMHU BECaMU
D 4Py X 4:Pe D.4.Po

Z%po ’ 2‘171170 o zqn—lpo -

Cucmema uHOeKcO8 ¢ NnepeMeHHbIMU 6ecamu TPEICTABIAET COOOW cucTeMy
CBOJIHBIX HMHJIEKCOB OJHOTO M TOTO K€ SIBJICHUS, BHIYMCICHHBIX C BECaAMH, IMOCTe-
JIOBATEJIbHO MEHSIIOIMMHUCS OT OJTHOTO UHJIEKCA K IPYTOMY.

e Cucrema 0a3MCHBIX MHICKCOB IIEH C IEPEMEHHBIMU BECAMHU

Dpd 2Py P,
Zpo%’zpo‘b’ ’zpoqn

e Cucrema HCTIHBIX MHACKCOB IICH C IICPECMCHHBIMU BCCaMU

0) 0a3uCHBIC UHIEKCHI CTOUMOCTH:

45




D QP D P,
> pd D.pay D P4,

Cucremsl arperaTHblIXx HHACKCOB 06J'I3.,Z[3.IOT TEMHU XKC CBOﬁCTBaMH, qTO H
CUCTCMBbI UHANBUAYAJIbHBIX HHICKCOB.

6. UHaeKchl MOCTOSTHHOTO, NIEPEMEHHOI0 COCTABOB M CTPYKTYPHBIX CIBUTOB

HpI/I HN3Yy4YCHUN JUHAMHUKH COLUAJIBHO — 3KOHOMHWYCCKHX SIBJICHUM MMPpUXOJUTCA
IMPOU3BOAUTb MHACKCHBIC COINIOCTABJICHUA OoJsiee ueM 3a ABa IIcpruoja. B tex ClIy4dadiax,
Koraa HCO6XOI[I/IMO YCTAHOBUTb N3MCHCHUC KAaYCCTBCHHOT'O ITIOKA3aTCJIA 110 OJJTHOMY U
TOMY K€ IIPU3HAKY, HO OTHOCAIICMYCA K PA3HBIM O6’bCKTaM, MMPUMCHATOTCA NHICKCHI
IMOCTOAHHOI'O, ICPEMEHHOI'O COCTaBa U CTPYKTYPHBIX CABUI'OB.

® UHOEKC NepeMeHHO020 COCmasa — WHJIEKC, BBIPAKAIOLIUI COOTHOILLIEHHUE
CpPEIHUX YpPOBHEH H3y4aeMOIo SBJIEHMs, OTHOCAIIMXCA K pa3HbIM IepuoaaM
BPEMEHU.

Hnoexc nepemennoco cocmasa cebecmoumocmu npoOyKyuu 00HO20 U MO0 Hce
suoa:

Im, :i: ZZIQI . ZZOQO . (79)
Zy ZQI zqo

OTpakaeT U3MEHEHNE HE TOJBKO MHIEKCUPYEMOU BEIMYMHBI (CEOECTOMMOCTH),
HO U CTPYKTYPbI COBOKYITHOCTH (BECOB).

®  UHOEeKC NOCMOSAHHO2O (PUKCUPOBAHHO20) cOCMABA — UHJIEKC, UCUUCIICHHBIN
c Becamu, 3a()UKCUPOBAHHBIMA HAa YPOBHE OJHOTO KaKOro — JMOO mepuoja, H
MOKA3bIBAIONINI N3MEHEHHE TOJIHKO MHACKCUPYEMOW BETNINHBI.

I = zzlql +Z‘,Zoql _ Zzl% (7 1())
’ z% z% zzoql

®  UHOeKC CMPYKMYPHBIX CO8U208 — WHJIEKC, XapaKTEepPU3YIOIIUNA BIMSHHE
MU3MEHEHHS CTPYKTYPhl U3y4aeMOro SIBJICHUS Ha AMHAMHUKY CPEJIHEr0 YpOBHS 3TOrO
SIBJICHHSL.

- D 24 +Zzoqo _ 220, . 2.4 . (7.11)
“ Z% Z% ZZO% zqo

Inczl(})cxlc.a‘ (712)

AHAJIOTUYHO CTPOSATCS CUCTEMBI MHIEKCOB IS APYTUX IMOKAa3aTENe.
7. UHaeKCHI NPOCTPAHCTBEHHO — TEPPUTOPHATBHOIO CONOCTABJICHUS

B cratuctuueckou IMPAKTUKC 49aCTO BO3HHUKACT HOTp€6HOCTB B COIIOCTaBJICHHH
ypOBHCfI AKOHOMHYECKHUX SIBJICHUH B MMPOCTPAHCTBE: IO CTPpAaHAM, SKOHOMHYCCKHUM
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palioHam U T.[., T.€. B UCUUCICHHUH TEPPUTOPUAIBHBIX HMHAEKCOB. IIpu moctpoennn
TEPPUTOPHUAIBHBIX UHAEKCOB MPUXOIUTCS PEIIATh BOIIPOC, KAKUE BECA UCIOJIb30BATh
IPU UX UCUUCIICHUMU.

Ecnu crout 3amaya cpaBHUTH IEHBI JIBYX peruoHoB (A u B), To MOXxHO
NOCTPOUTH JIBA UHJEKCA!

_ ZPAC]A

I,,=5""~ (7.13)
ZquA
(WHIEKC, B KOTOPOM B KadecTBe 0a3bl CpPaBHEHHS NMPUMEHSIOTCS IaHHBIE II0
peruony A);
P4
I, , = h (7.14)
ZPACIB

(uHIEKC, B KOTOPOM B KayecTBE 0a3bl CpPaBHEHHS NPHUMEHSAIOTCS IaHHbBIE IO
peruony B).

B Teopun M NpaKTUKE CTATUCTUKHM MPEAJIararoTCs pa3judyHble METOJbI I0-
CTPOEHUS TEPPUTOPHAIBHBIX UHAECKCOB, B T.4. METOJ CTAHIAPTHBIX BecoB. CyTh €ro B
TOM. UTO 3Ha4Y€HHs MHAEKCUPYEMOW BEJIMUMHBI B3BEIIMBAETCS HE M0 BECaM KaKOro —
TO OJIHOT'O PErroHa, a 10 BecaM 00JIaCTH, SKOHOMUYECKOI0 pailoHa, pecryOiauKy, B
KOTOPOM HaXOJSITCSl CPABHUBAEMBIE PETMOHBI:

_ ZPA(‘]A +q5)

I, = :
! ZPB(QA +q5)

(7.15)

Bonpocsl 1J1 TeOpeTH4eCKOro KOHTPOJIsi 3SHAHUM

Urto Ha3BIBACTCSI MHJIEKCOM B CTATHCTHKE?

Kakwue 3a1aum pemaroT npyu NOMOIIN UHIEKCOB?

Urto xapakTepu3yroT HHANBUAYaTbHbIE HHACKCH? [IpuBenuTe mpumepsl.
B yem cymHoCTh OOIIMX MHAEKCOB?

5. Kak ucumucnsiercs arperaTHbIi MUHJIEKC CTOMMOCTHU HPOIYKIHUH (TOBapo0oOo-
poTa B (paKTUYECKUX IIEHAX) U YTO OH XapaKTepu3yeT?

6. Kak ucuucnsercs arperaTHbIi MHAEKC (U3MYECKOT0 O0ObEeMa MPOAYKIIHH
(ToBapoobopoTa) M YTO OH Xapakrepusyet? Hanummre Gpopmyy.

7. Koraa Bo3HMKaeT HEOOXOAUMOCTh NpeoOpa3oBaHus MHIAEKCA (HU3UUECKOTO
obbema B cpeaHui apudMETHUYECKUl M CPEIHUN TapMOHMYECKUM; KaKuM 00pa3zom
IPOUCXOMAIT Takue npeodpazoBanusi? [lokaxkure Ha mpUMepax.

8. Kak wucuucnstor arperatubie wuHaekcel 1eH ([lame wu Jlacmelipeca),
ce0eCTOMMOCTH, TPOU3BOIUTEILHOCTH TPYAa M YTO OHU TIOKa3bIBatOT? Hamummmre nx

dbopMyIbI.

b S
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9. Korma Bo3HHMKaeT HEOOXOAMMOCTH MPEOOPa30BaHMs arperaTHOro WHIEKCa
IIEeH B CpeAHuN apudMETHYECKHl W CpeJHUN TapMOHWYECKHH; KakuM 00pa3om
IPOUCXONAT Takue npeodpazoBanusi? [lokaxxure Ha mpUMepax.

10. Yto Ha3bIBaeTCAd MHIAEKCOM MEPEMEHHOr0 COCTaBa, KAK OH HMCYUCISETCS U
4TO OH Xapakrepusyer? Hanumure ero hpopmyiy.

11. Kakoii wuHIOEKC Ha3bIBA€TCS HWHIEKCOM TIOCTOSIHHOTO COCTaBa, Kak OH
UCYHCIISIETCS M YTO OH XapakTepuzyer? Hamumure ero dpopmyiy.

12. Yto xapakTepu3yeT HHIEKC CTPYKTYPHBIX CIBUTOB U KaK OH UCUUCIISIETCS?

13. Kakast B3auMOCBSI3b CYILIECTBYET MEXIAY HMHACKCAMHU MOCTOSIHHOTO, Tepe-
MEHHOT'0 COCTaBa U CTPYKTYPHBIX CIIBUTOB?

14. Kak cTpositcsi Oa3uCHble W IEMHBIE HWHJEKCHI M Kakas MeEXIy HUMH
CYILIECTBYET B3aUMOCBSI3b?

15. YUto mpencraBistoT co00M MHIEKCHI C MOCTOSHHBIMHU WM MEPEMEHHBIMU Be-
caMu?

16. B ueM BbIpaxkaeTcsi B3aMMOCBSI3b UHJIEKCOB LI€H, (PU3UYECKOro o0bema U
TOBapo00OpOTa, KAK MPAKTUYECKH OHA UCIIOJIb3YETCs?

17. Kakas cucremMa B3aMMOCBSA3aHHBIX HHJIEKCOB HCIIONB3YETCS NPHU aHAIIM3E
ce0eCTOMMOCTH, (PU3UYECKOro 00beMa U 3aTpat B MPOU3BOICTBE?

18. Yto npencTaBisgioT co00il TeppUTOpUATbHBIE UHIEKCHI?

IIpuMepsI perieHus 3a1a4

1. Eciiz iena ToBapa A B TekymieM nepuoze coctarisuia 30 py0., a B 6a3ucHOM
roay 25 py0., TO M”HIMBUyanbHbIA MHIEKC Henbl I, = 30: 25 = 1,2, nimm 120,0%.

B nanHoMm npumepe 1ieHa ToBapa A BO3pociia MO CPaBHEHUIO C Oa3MCHBIM
ypoBHeM B 1,2 paza, unu Ha 20%.

2. Vmerorcs crenyrouue JaHHbIE O pealn3aluy TI0J0BO-Ir0AHON MPOAYKIIUU
B oOstactu (Tadm. 7.1).

Tabmuna 7.1
Peanuzanus miogoBo-aroJHOM TpOIyKIMU B 00J1aCTH

HaumenoBanue Uronb ABrycr Pacuernsie rpadsl, pyo.

TOBapa Ilena3a | IIpomano | llena3a IIpo- Podo | P1q1 Poq1

1 kr, pyo0., T, qo 1 kr, py0., | OaHO T,
Po P1 Jo

UYepenHs 12 18 12 15 216 180 180
Ilepcuku 11 22 10 27 242 270 297
Bunorpan 9 20 7 24 180 168 216
Utoro * * * * 638 618 693

1. Unanexc ToBapoobopora:

48




I, = 2P0 618 660 s 96,9%
2 Pody 638

MpbI nosy4usiv, 4To TOBApOOOOpPOT B IIEJIOM MO JAHHOW TOBAPHOM TpyIie B
TEKYIIEM MEPHO/IE MO CPABHEHHIO ¢ Oa3uCHBIM yMeHbIuics Ha 3,1% (100-96,9%).
2. OOumi MHIEKC 1IEH:

_ 2 pd _618
TP 693

LleHbI B aBrycTe 10 CPABHEHUIO C HUIOJIEM B cpeaHeM cHU3uUuch Ha 10,8%.
PaznocTe uncnuTens u 3HameHaTens OyJeT MOKa3blBaTh BEIUYMHY 3KOHOMHUU
WK TIepepacxoa MOKynaresae OT N3MEHEHHs LIeH:

E=Ypg,~Y pog, =618-693 =75 moic.py6.
3. Nunexc pusnueckoro odbema peain3aliyu:

I, = 2P0 693 | 66 s 108,6%
z%po

638

T.o., pusuueckuit o6beM peanuzanuu yBenuyuics Ha 8,6%.
Hcnonp3ys B3aUMOCBSI3b HHIIEKCOB, TPOBEPUM MPABUIHLHOCTH BEIYHACIICHU:
L =1, I; = 0,892 * 1,086 = 0,969 nnu 96,9%.
4. lnieKchbl MOCTOSTHHOTO, IIEPEMEHHOT0 COCTaBa M CTPYKTYPHBIX CIIBUTOB.
[IpoBeneM aHanM3 M3MEHEHUS LIEH pealu3aldd ToBapa A B JABYX pErHOHax
(Tabnuma 7.2).

1

=0.892, umu 89,2%.

Tabmuma 7.2
Pernon UroHb Wronp Pacuernsie rpadwl, pyo.
Ilena, | IIpomano, | Llena, | [Ipomano, Poo P11 Podi
pyO., po | MIT.,q, pyo., IT.,J;
Pi

1 12 10 000 13 18 000 120 000 | 234 000 216 000
2 17 20 000 19 9 000 340 000 | 171 000 153 000
Urtoro | * 30 000 * 27 000 460 000 | 405 000 369 000

1. NHiekc nepeMeHHOro cocTaBa:

p e Z 2P 2 Pude 405000 460000 s oo s as 00975 U tabm 7.2

30000

P e Dlq, 27000
BUJIHO, YTO I[€Ha B Ka)XJIOM PETHMOHE B HIOJIE TI0 CPABHEHHIO C MIOHEM Bo3pocia. B
IeJIOM K€ cpeaHss lieHa cHusuiack Ha 2,2% (97,8 — 100). HecooTBercTBHE
00BSICHSIETCS BIUSIHUEM U3MEHEHUs CTPYKTYPhI peajnu3aiiiu TOBapOB 10 PErHOHaM: B
HIOHE 1O OoJiee BHICOKOW II€HE MPOJiaBajiMi TOBapa BJIBOE€ OOJIBbIIIE, B HIOJIE XKE
CUTyaIysi U3MEHWIACH.

2. MHIeKC CTPYKTYpPHBIX CJIBUTOB:

D Podz D Podo 369000 _ 460000
g, Dlg, 27000 30000
BrIBOA: 3a CYET CTPYKTYPHBIX CABUTOB LIEHBI CHU3UIIUCK.

0.891.

Iecem =
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3. PaccuuTaHHblii MHAEKC MOCTOSIHHOTO coctaBa paBeH 1,098, wnu 109,8%.
Orcroga cieayer, 4To, €clii Obl CTPYKTypa pealin3alldd TOBapa MO peruoHaM He
MU3MEHUJIACh, CPETHSS 1IeHa Bo3pocia Obl Ha 9,8%.

4. Paccuurath cpeaHuit apuhMEeTHIECKUN UHACKC M0 CASAYIOITUM JTaHHbBIM:

Tosap Peanuzanus N3menenue Pacuernbie rpadbr
B 0a3MCHOM (bu3HIecKoro i, I, 4o Py
nepuose, o0beMa peanu-
pYo0. 9, P, 3al[li B TEKYIIEM
nepuoIe o
CPaBHEHHUIO C
0a3UCHEIM,
%1, -100% —100%
MangapuHbl 46000 -6,4 0,936 43056
I'peitndpyTh 27000 -8,2 0,918 24786
ATneJIbCHHBI 51000 +1,3 1,013 51663
Hroro 124000 - - 119505
Pemenue:

1

_ ZtiOpo _ 119505

’ >gup, 124000

=0.964, umu 96,4%.

Ouznuecknii 00beM peaau3aluy JaHHBIX TOBAapPOB B CPEAHEM CHU3WICS Ha

3,6%.

5. Paccuurare TeppuTOpHANBHBIN WHAEKC, €CIM W3BECTHBI JAHHBIE O IEHAX U
o0BeMax pearu3amuy TOBAPOB IO IBYM PETHOHAM:

ToBap Pernon A Peruon b Pacuernbie rpadbl
Ilena, | Peanuso- lena, |Peamuzo- |Q=q.+| p.Q P Q
py0., p. | BaHO, T., Q. | PYyO., pp | BaHO, db
T., Qb
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 1785,0 | 1680,0
Hroro | * * * * * 3307,5 |3315,0
20 33150

PN p, 0 33075

=1,002, wmu 100,2%.

Llens! B peruone B Ha 0,2% npeBbIIatOT LIEHBI B pETHOHE A.

3aganus 11 CaMOCTOSITEIbHOM padoThI

1. ImeroTcs 1aHHBIE O IIEHAX Ha YroJib 1 00beMax ero npousBojctsa B PO Bo 2

kBaptaie 2021 r.

.
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Mecsu Ilena 3a 1 1, THIC. pYO. [IpousBeneHo, MITH. T
Anpeinb 120 23,2

Man 121 20,2

Hronp 116 18,7

[Tpu ycnoum 100-% peanuszanuu yrist B KaKI0M MECSLE ONPEAECIUTE LIETTHbIE U
0a3uCHBIC HMHJIEKCH ILIEeH, (U3MYEecKoro o0beMa pealn3allud U TOBapooOOpoTa.
[TpoBepbTe B3aUMOCBSA3b LIETTHBIX U OA3UCHBIX UHIEKCOB.

2. W3BecTHBI CleayOIKe JaHHbIE O peann3auu PpyKTOB NPEAIPUITUIMU PO3-

HUYHOU TOPTOBJIN:

ToBap Ilena 3a 1 xr, pyO. ToBapoobopoT, THIC. pyo.
HIOJTh aBI'yCT HIOJTh aBI'yCT
SA6moku 8 6 143,5 167,1
['pymn 11 10 38,9 45,0

PaccuuraiiTe cBOJIHbIE MHJIEKCHI: a) TOBapooOopoTa; 0) IieH; B) (hU3UYECKOTO
obbema peanuzanuu. Onpenenute aOCOMOTHYIO BETUYHHY SKOHOMHH TOKYIATeNen

OT CHHM)KCHHS IICH.

3. CrpourenbHO-NIPOU3BOICTBEHHAS AesaTenbHOCTh ABYX JCK xapakrtepusyercs
CJIEIYIOIIMMHU JAHHBIMU:

JACK [10CTPOEHO XKHITBS, THIC. M~ CeGecTonMocTs 1 M°, MITH. Pyo.
2011 2012 2011 2012
JCK -1 53 68 1,5 1,7
JCK -2 179 127 1,7 1,9

PaccunTaTh: UHIIEKCHI cE€0ECTOMMOCTH MEPEMEHHOIO0 M MOCTOSIHHOTO COCTaBOB,
a TaKXe CTPYKTYPHBIX CABUTOB. OOBSCHUTE PE3YJIHTATHI PACUETOB.

Tema 8. CTATUCTHYECKOE U3YYEHUE B3AUMOCBSI31
COLUAJIBHO-O9KOHOMUWYECKUX ABJIEHUU U ITPOHECCOB

1. U3mepenne cBs3u

Bce sBrneHust oOIecTBEHHOW >KU3HU B3aMMOCBSI3aHBI M B3aMMOOOYCJIOBJICHBI.
3ajaya CTaTUCTUKA COCTOUT B TOM, YTOOBI BBISIBUTH M H3MEPUTh CBS3U H
3aBUCUMOCTH MEX]y U3y4aeMbIMHU SIBJICHUSIMHU.

B3auMocBs3aHHble TpPU3HAKU MOAPA3ACIAIOTCS Ha @axmopusie (MO HX

BO3JEUCTBUEM

U3MCHAIOTCA
pesyionmamueHbsle.

Apyrue,
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CBsi3u MO CTEMEHM TECHOTHI MOTYT ObIThb @yHKyuoHanvHuimu (TIPU KOTOPBIX
ONpPEACICHHOMY 3HAUYE€HHIO (PAaKTOPHOrO IpHU3HAKA COOTBETCTBYET  CTPOTO
ONPENEICHHOE 3HAYEHUE PE3yJbTaTUBHOIO IIPU3HAKA; JUIS BBIABICHMS TAKOW CBS3H
JOCTaTOYHO OJIHOTO HAONIONEHUA), cmamucmudeckumu (KOTJa OAHOMY U TOMY XKe
3HaYEHUI0 (DPaKTOPHOI'O IPU3HAKA MOTYT COOTBETCTBOBATb HECKOJBKO 3HAYEHUM
PE3yNBTATUBHOTO IIPU3HAKA; 3T CBSA3U MPOSBIIIOTCS B MAaCCE CIy4aeB M P TOM — B
cpenHeM). OyHKIMOHAIIBHBIE CBSI3U MHAUE HA3bIBAIOTCA MOJIHBIMH, & CTATUCTUYECKHE
— HEMOJIHBIMU WJIN KOPPESLIUOHHBIMH.

KoppendunonHas 3aBUCMMOCTb NPOSIBIIAETCS TOJNBKO B CPEIHUX BEIMYHMHAX U
BBIPA)KAET YMCIIOBOE COOTHOILIEHWE MEXAY HUMHU B BUJE TEHJICHLHUH K BO3PACTAHUIO
WK YyOBIBAHHIO OJHOW TMEPEeMEHHON BEIMYMHBI NMPU BO3PACTAHWU U YOBIBAaHUH
IPYTOMu.

Koppensiuonnas cBsi3b SBISETCS CBOOOHOMN, HEMOIHON W HETOYHOM CBSI3BIO.
Hanpumep, cebecToMMOCTh  BEIWYMHBI  HPOAYKIMHM  3aBUCUT OT  YPOBHS
[IPOU3BOJMUTEIBHOCTH TPyJa: YE€M BbBILIE NPOU3BOAUTEIBHOCTD TPyZAd, TEM HUXKE
cebectoumocts. Ho ce0ecTOMMOCTh 3aBHCHUT TakKe U OT psjia APYTrux (hakTOpOB:
CTOMMOCTH CBIPbSl M MATEpHAJIOB, TOIUIMBA, 3JIEKTPOIHEPIMM, HMX pacxola Ha
€IMHULY NPOAYKLHUH, LIEXOBBIX OOIIE3aBOJICKUX pacxoJoB U T.A. [loaTomy Henb3s
YTBEPKJIATh, YTO IIPU MOBBIIIEHUU ITPOU3BOAMUTEIBHOCTH TpyAa, fonyctuM, Ha 10%
ce0ecTOMMOCTh CHU3NTCA Takoke Ha 10%. MoxeT ciyduTbes, 4To, HECMOTPSL Ha pOCT
MPOU3BOJUTENILHOCTH TpyAa, CEOECTOMMOCTh HE TOJBKO HE CHH3UTCS, HO Jaxe
HECKOJIBKO MOBBICUTCS, €CJIM HA HEE OKaXKyT 00Jiee CUIIbHOE BIUSHUE JIEHCTBYIOIINE
B 00paTHOM HaNpaBIICHUU APYyTUE (PAKTOPHI.

[lo HampaBieHUIO PA3IUYAIOT NPAMYIO U 0Opamuyto CBsi3b. Eciu ¢ yBenuueHuem
apryMeHTa x GyHKIIHS ) TaK)Ke YBETUUUBACTCS 0€3 BCIKUX €AMHUYHBIX UCKIIOYSHUIH,
TO Takas CBs3b HAa3bIBACTCsS IIOJHOM MpPsAMOW CBs3bl0. EciM ¢ yBelIM4eHUEM
apryMeHTa X (DyHKIMsS y YMEHbLIAeTcsl 0€3 BCSIKUX €IMHUYHBIX HCKIIOYEHHUH, TO
Takas CBsI3b Ha3bplBacTCs MOJHOW oOpatHO. Kpome Toro, B BHJE HCKIIIOUEHUH,
KOTOpBIE, OJIHAKO, HE HAPYILAIOT 00IEel TEHACHIIUN, BCTPEYAETCsl YaCTUYHAs! CBS3b —
npsmasi win obpartHas. Korzna npusHaku BapbUpYHOT HE3aBUCHMO APYT OT Jpyra,
TOBOPST O IOJIHOM OTCYTCTBUHM CBSI3H.

[Io aHanMUTUYECKOMY BBIPAKEHUIO KOPPEJSALIMOHHAS CBA3b MOXET OBITh
npsaAMoIuHeuHou WM Kpugoauneurou. [IpsSMOTMHENHON Ha3bIBaeTCs CBsI3b, KOTrJa
BEJIMUMHA SIBJICHUS W3MEHSETCS MPUOIHM3UTEIBHO PAaBHOMEPHO B COOTBETCTBUM C
M3MEHEHHEM BEJIMYMHBI BIUSIOMIETO (akTopa. MareMaTuyecku NpsSMOJIMHEHHAs
CBSI3b MOKET OBITh BBIpAXKE€HA YPAaBHEHUEM IMPSMOIL:

V=ay +ax, (8.1)

KOTOPO€ HA3bIBACTCS JIUHEUHBIM YPABHEHUEM PecPecCUll.

Ecnu mpoucxoauT HEpaBHOMEPHOE U3MEHEHHE SIBJIEHUS B CBSI3H C H3MEHEHUEM
BEJIMUMHBl BIIMAIOIIETO0 (pakTopa, TO Takas CBA3b HA3bIBACTCS KPUBOJMHEHHOM.
MatemaTnueckyu KpUBOJIMHENHASI 3aBUCUMOCTh MOKET OBbITh BbIpaXK€HA YPABHEHUEM
KPUBOJIMHENHOW CBA3M. B JKOHOMHYECKOM AaHAJIN3€ Uil €€ BBIPAKEHHS 4YacTO
NOB3YIOMCS YPASGHEHUeM napabdoivl 6Mopo2o NopsaoKa:

V=ay+a;x+ ax. (8.2)
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VYpaBHEHHE KPUBOJIMHEHHON CBS3M MOXKET OBITh BBHIPAKEHO M B BHUIE OpOOHOU
dyuKyuU:

y="4a; (8.3)
X
NoKa3aTeabHON (DYHKIHU:
V=aya. (8.4)

OpHako  KOppEJSIMOHHBIE  CBSI3U  MOTYT  OBITh  BBIPAXEHBI  JIUIIb
npuOIM3UTENBHO, B TO BpeMs Kak (PYHKIIMOHAJIbHBIE CBA3M HUMEIOT TOYHOE
AQHAJIMTUYECKOE BBIPAKCHUE.

2. OcHOBHBbIE IPUEMBI U3YUYEeHHSI B3aMMOCBsI3eil

Jlns u3ydeHus, U3MEPEHHUs] U KOJUYECTBEHHOTO BBIPAKEHMSI B3aUMOCBS3EH
MEX]y SIBJICHUSIMHU CTAaTUCTUKON NPHUMEHSIOTCS pa3IUYHbIe METOMbI, TaKHE Kak:
METOJI COIIOCTABJICHUS TMapaUICTbHBIX PSAIOB, OAIAHCOBBIN, TpadUUECKUil, METOIBI
AHATTMTHYECKUX TPYIITUPOBOK, AUCTICPCUOHHOTO U KOPPEISAIIMOHHOTO aHAIHA3a.

Memoo napannenvHvlx psoo6 3aKIOUAETCS B TOM, 4YTO TMOJIyYEHHBIE B
pe3ynbTaTe CBOJKH M O00pabOTKM MaTepuajbl PacroJiaraloT B BHJIE MapajuieIbHBIX
PSAZIOB U COMIOCTABIISIIOT UX MEXKIY COOOM JJIS YCTAaHOBJICHUS XapakTepa U TeCHOTHI
CBSI3H.

banaucoswiti  memoo COCTOMT B TOM, 4YTO JIaHHBIC B3aMMOCBS3aHHBIX
nokaszarened u3o0paxaroTcsl B BUAEC TaOMWIIBI M PaACIOJararoTcs TaKUM 00pa3om,
YTOOBI UTOTH MEXTY OTJEIBLHBIMU €€ YacCTSAMU ObLJIN PaBHbI, T.€. UTOOBI OB OajaHC.
bamaHcoBBIiI MeTOJ HCHONAB3YeTCS Ui XapaKTePUCTHKW B3aMMOCBS3U  MEXITY
MPOU3BOJICTBOM U paclpeeieHueM TMPOAYKTOB, JICHSXKHBIMH JIOXOJaMH H
pacxogamu HacesieHuss ¥ T.a. [louTu Bce BHYTpEHHHE W BHEIIHUE XO3SUCTBEHHBIC
CBSI3U BBIPAYKAIOTCS B BUIE OAIAHCOB.

Memoo ananumuueckux epynnupoeok. CyIIHOCTh METOJa AHAIUTUYECKHUX
TPYNIIUPOBOK COCTOMT B TOM, YTO EAWHHIIBI CTATUCTUYECKONW COBOKYITHOCTHU
TPYNIUPYIOTCS, KaK MpaBUjo, Mo (HaKTOPHOMY TPHU3HAKY, W IS KKIOW TPYTIIIBI
PACCUMTHIBACTCSI CPEIHSS WM OTHOCUTEIbHAS BEIWYMHA TIO PE3yIbTAaTUBHOMY
MpU3HAKy. 3aTeM W3MEHEHHUS CpPeJHUX WM  OTHOCHUTEIBHBIX  3HAYCHUU
PE3YNBTATUBHOTO MPU3HAKA COMOCTABIISIOTCS C M3MEHEHUSIMH (PaKTOPHOTO TIPU3HAKA
JUTSI BBISIBJICHHS] XapaKTepa CBI3U MEXKTY HUMHU.

Jlucnepcuonnvii ananuz AaeT TPEXKIE BCErO BO3MOXKHOCTH OINPEISTUTh
3HAYCHUE CUCTEMAaTHYECKON M CIydailHOW Bapuaruii B OOIIeH Bapualldu, a TaKkKe
YCTAHOBHUThL POJIb MHTEPECYIOIIETO Hac (akTopa B M3MEHEHUHU PE3YJIbTaTHUBHOTO
IpU3HAaKa.

JIns XapaKTepUCTUKU TECHOTHI KOPPEJSIITUOHHON CBS3M MEXKIy MpPU3HAKaMHU B
AQHAJIMTUYECKUX TPYNIUPOBKAX MEXKIPYIIIOBYIO JHUCIEPCUIO COIMOCTABISIOT C
oO1ieil. DTO CONOCTABJICHUE HA3BIBACTCS KOPPEIAYUOHHBIM OMHOULeHUeM W

o0o3HayaeTcs:
, 6°
=2 (8.5)

(o}
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OHO XapakTepu3yeT JOJI0 Bapualuu Pe3yJIbTaTUBHOIO NMPU3HAKA, BBI3BAHHOU
neicTBueM (DaKTOPHOTO MpPU3HAKA, IIOJOKEHHOTO B OCHOBAaHUE TPYNIIUPOBKH.
KoppensaiuonHoe OTHOIIEHHE MO CBOEMY aOCOJIOTHOMY 3HAUYE€HMIO KOJeOJeTcsl B
npenenax ot 0 go 1. Yem Onmke KOppensLIMOHHOE OTHOILIEHHE K 1, TeM Oosnbliee
BJIMSIHME OKa3bIBaeT (PaKTOPHBIM NPU3HAK HA pe3ysbTaTUBHBIN. Eciu ke hakTopHbIN
IpU3HAK HE BIUSAET HAa PE3yJbTaTUBHBIA, TO Bapuauus, oOyClOBIEHHas UM, Oyner
paBHa HyJIIO (5~ = 0) U KOPPEISILIHOHHOE OTHOLICHHE TAKKe OYIeT PaBHO HyIIo (1) =
0), 4TO TOBOPUT O MOJHOM OTCYTCTBUHU CBSi3H. 11 Ha0OOpOT, €ciin pe3yabTaTUBHbBIN
NpU3HAK U3MEHSETCA TOJIBKO IO BO3AECHCTBHEM OJHOrO (PAaKTOPHOrO MpPU3HAKA, TO
BapHalys, 00YCIOBIGHHAs 3THM MPU3HAKOM, OyJeT paBHa oOuiel Bapuamuu (n° =
N°) ¥ KOPPEIALMOHHOE OTHOIIEHHE Oy/eT paBHO exuHuIe (1° = 1), 4TO FOBOPHT O
CYIIECTBOBAHUU ITOJHOM CBSI3H.

JIMCIIEpCUOHHBIN aHaIN3 MO3BOJISIET HE TOJIKO ONPEAEIUTh POJib CIIYYalHON U
CUCTEMATUYECKOM Bapuauuii B oOIIed Bapualuu, HO M OLEHUTb JOCTOBEPHOCTH
Bapualuy, OOHApYKEHHOM METOJOM aHAIMTUYECKUX IpynnupoBok. OmnpeneneHue
JOCTOBEPHOCTH BapuallMy JA€T BO3MOXHOCTb C 3aJaHHOM CTENEHbIO BEPOSTHOCTU
YCTaHOBUTh, BBI3BAHA JIM MEXIPYIIOBas BapualMs IPU3HAKOM, IOJIO)KEHHBIM B
OCHOBaHUE TPYNIHUPOBKU, WIM OHA SBISIETCS PE3yJNbTaTOM JACUCTBUS CIydalHBIX
npu4MH. [ OUEHKH CYIIECTBEHHOCTH KOPPESIMOHHOIO OTHOLIEHUS IMOJIb3YHOTCS
KPUTHYECKUMH 3HAUCHHUSAMHI KOPPEIAILMOHHOTO OTHOIIEHHS 1|° IPU PA3HBIX YPOBHSAX
BEPOSATHOCTH WJIM 3HAUUMOCTH O..

Yposenv 3mauumocmu — 3TO TOCTATOYHO Majo€ 3HAYEHUE BEPOSTHOCTH,
OTBEUAIOIEe COOBITHSIM, KOTOpPBIE B JAHHBIX YCJIOBUAX HCCIEAOBaHUS OyayT
CUUTAThCS MPAKTUYECKH HEBO3MOXKHBIMU. [losIBIEHHE TaKOro COOBITHUS CUHUTAETCS
yKa3aHUEM Ha HENPAaBUJIBHOCTh HAYAJIBHOIO MpEANoJioKeHus. Yame Bcero
noip3ytoTcss ypoBHamMu o = 0,05 wmm o = 0,01. Kpuruueckue 3HaueHUs
KOPPEJSLIMOHHOTO OTHOLLEHUS COAEPKATCS B CIIELIUAIbHBIX TA0IHUIIAX.

B 5Tux Tabnauuax pacipesielieHne 1)° IPH CIy4ailHbIX BBIOOPKAX 3aBHCHT OT
quciia cTeneHe cBoOonabl (aKTOpPHON W CiiydailHOM aucnepcuu. Yucno creneHeit
cB00O0/1bI (PaKTOPHON TUCTIEPCUU PABHO:

K=m-1, (8.6)
TJ€ 7 — YUCJIIO TPYIIIL, & IS CIIyYalHOM TUCIIEPCUU:
Ki=n—-m, (8.7)

i€ 7 — YMCJI0 BapHAHT; 71 — YUCJIO TPYIIIL.

[Tpu poBepKe CyIIeCTBEHHOCTH CBSI3U Yallle MOJIb3yITCs KputepueM Durmepa,
MOTOMY YTO TpH OONBIINX YHCIAX CTEMEeHeW CBOOOMBI €ro TaOJM4YHbIe 3HAYCHUS
MaJI0 M3MEHSIOTCS B OTJIMYME OT KOPPEJSIIIMOHHOTO OTHOIICHHS, KOTOpOe TpedyeT
Oonee rpomo3akux Tadmmi. Kpumepuii Quuiepa NpencTaBiseT cOOOW OTHOIICHUE
MEXKIPYNIOBOM JUCIEPCHM K CPEAHEM W3 BHYTPUIPYNIOBBIX JHCIEPCHUH,
MCYMCIICHHBIX C YY€TOM YHKCia CTereHel CBOOObI:

0> .n—-m
F:—z* .
o m—1

(8.8)
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JIist  9TUX OTHOIIEHWH COCTABISIIOTCA TaONHIBI, MO KOTOPHIM MOKHO
ONpeNennTh, Kakas BeJIMYMHA F Npu JaHHOM YHCIE CTeneHed CcBOOOAbl IO
daxroproit Bapuwanuu (K;) u ocrarounoit Bapuammu (K,;) maer ocHoBaHHe
yTBEpPXKIaTh C ONpEACICHHON BeposTHOCThIO (Hampumep, 0,95; 0,99), uro
M0JIOKEHHBI B OCHOBAHUE IPYNIMUPOBKHU MPU3HAK SIBJISAETCS CYIIECTBEHHBIM, WIIA HE
JaeT TaKOTO OCHOBAHWUSI, W, CJIEIOBATEIbHO, TPYIIUPOBOYHBIN MpPU3HAK SBIISETCS
HECYIIECTBEHHBIM.

3Has KOPPEAIMUOHHOE OTHOIICHNUE, MOKHO OMPEEINTh KpuTepuii duriepa 1mo
cnenytomei hopmyre:

2

n-on—m

F= (8.9)

[TooOHBIN TUCNIEPCUOHHBIN aHAJIN3 MOKET IPOBOAUTHCS IPU TPYNIIUPOBKE 110
OJTHOMY (paKTOpHOMY IPU3HAKY WM MPU KOMOMHAIIMOHHON IPYNIIUPOBKE MO JABYM U
0onee akropam. B Takom ciayyae He0OXoIMMa OLIEHKA JOCTOBEPHOCTH BIIUSHUS HE
TOJIBKO KaXJI0TO MOJI0KEHHOTO B OCHOBAaHHE TPYNIUPOBKU (PaKTOpa B OTIEIHHOCTH,
HO M pes3ysbrara MX B3amMmoueuctBusa. llocnennuii ompenenseTcs Kak pa3HOCTH
Mexay 3(P(EeKTOM COBMECTHOTO BIMSHHUS JBYX TPYIIUPOBOYHBIX MPU3HAKOB H
CyMMO# 3(eKTOB BIUSHUS KaXIOTO M3 ITHUX (PAKTOPHBIX MPU3HAKOB, B3SATHIX B
OTZIEJIBHOCTH. DTO OCJOXKHSAET pacyeTbl CyMMBbl KBaJIpaTOB OTKJIOHEHUH W YHUCIA
cTeneHer cBoOonabl Bapuanud. Ho caM mNpuHIMO AMCIEPCHOHHOTO aHaIM3a,
OCHOBaHHBI Ha CONOCTaBJIEHUM (PAKTOPHOM AMUCIEPCUM CO CIy4dailHOW ISl OLIEHKU
JOCTOBEPHOCTH PE3YJIbTATOB CTATUCTHYECKOW TPYNIIMPOBKHU, OCTAETCA NPUMEHHUM
HE3aBUCUMO OT YMCJIAa IPU3HAKOB TPYNITUPOBKHU.

3. KoppeJsiiuOHHbINA aHAJIN3

KoppensaiuoHHblil aHaau3 pelaeT 1Be OCHOBHBIE 3a/1auH.

Ilepsas 3a0aua 3akmo4aeTcs B OIpeleNeHud (GOpMbl  CBSI3M, T.€. B
YCTaHOBJICHUH MaTeMaTH4eCKON (OpPMBbI, B KOTOPOIl BBIpaXKaeTcsl JaHHAas CBSA3b. JTO
OYeHb BA)XXKHO, TaK KaK OT MPABUJIBLHOTO BbIOOpa (hOPMBI CBSI3U 3aBUCUT KOHEUHBIN
pe3yNbTaT U3yYEHHUS B3aUMOCBSI3U MEXAY TPU3HAKAMMU.

Bmopas 3a0aua COCTONT B U3MEPEHMH TECHOTBI, T.€. MEPBI CBS3H MEXIY
OpU3HAKaMu, C LEJNbI0 YCTAaHOBUTh CTENEHb BIMAHUA JaHHOrO ¢akropa Ha
pedyinpraT. OHa pemaercs MaTEeMATHYECKH IIyTEM ONPEICIICHUs IapaMeTpoB
KOPPEJSILIMOHHOTO YPABHEHMS.

3areM NpPOBOAATCA OLIEHKA U aHAJIM3 IMOJIyYEHHBIX Pe3yJbTaTOB IPHU MOMOLIU
CHELMAIbHBIX  IOKa3aTeled  KOppeNsIMUOHHOro  Mertoja (ko3 @uumeHToB
JETEPMUHALMY, JIMHEWHOM W MHOXECTBEHHOM KOppelsUMd M T.JA.), a TaKkKe
IPOBEPKA CYHIECTBEHHOCTH CBSI3U MEXKIY U3y4aeMbIMU ITPU3HAKAMHU.

Omnpenensitorias  pojib B BbIOOpe (OPMBI  CBSI3M  MEXAY  SIBICHUSMU
MPUHAIJIEKUT TEOPETUYECKOMY aHanu3y. Tak, Hampumep, 4em OoJiblIe pa3Mep
OCHOBHOTO KamuTasa npeanpusaTs (PaxTopHbIA MPU3HAK), TEM OOJIbIIE IPU MPOUUX
PaBHBIX YCIIOBHSIX OHO BBIIYCKaeT NPOAYKUMHU (pe3yJbTaTUBHbIA mpusHak). C
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pocToM (aKTOpPHOTO TMpU3HAKA 31eCh, KaK TPABWIO, PABHOMEPHO pacTeT U
pE3yJIbTaTUBHBIN, MO3TOMY 3aBUCUMOCTh MEXAY HHUMH MOXET OBITh BBIpa)KEHa
ypaBHEHHEM TipsiMor Y =ay + a;x , KOTOPOE HA3BIBACTCS JUHEUHBIM YPAGHEHUEM
peepeccul.

[TapameTp a; Has3bBaeTcs Koaguyuenmom pecpeccuu W TIOKa3bIBACT,
HACKOJIbKO B CPETHEM OTKJIOHSETCS BEJIMYMHA PEe3yJbTaTUBHOTO TpPHU3HAKA ) TPH
OTKJIOHCHWH BETMYMHBI (DAKTOPHOTO MpHU3HAKaX Ha oAHy enuHuIly. Ilpu x =0 a; =
Y. VBenudenne xonmuecTBa BHECEHHBIX YIOOPEHUN MPUBOIUT, IPU MIPOUUX PABHBIX
YCIIOBHSIX, K POCTY YPOKAaWHOCTH, HO UPE3MEpPHOE BHECEHHE HMX 0€3 M3MEHEHUS
JIPYTUX BJIEMEHTOB K MallbHEUIEMY IOBBIIICHUIO YPOKAWHOCTH HE TPHUBOJUT, a
HA000pOT, CHIKaeT ee. Takas 3aBUCUMOCTh MOKET OBITh BhIpAQ)KEHA YpaBHEHHEM
napaboner ¥ =ay+a;x + a,x”.

[TapameTp a, xapakTepusyeT CTENEeHb YCKOPEHUS WA 3aMEIICHUS KPUBHU3HBI
napaboiiel, ¥ pu  a, > (0 mapabosia UMEeT MUHUMYM, a MpU a, < 0 — MaKCUMYM.
[Tapametrp a; xapakTepusyeT yroJ HaKJIOHA KPUBOW, a MmapameTp a, — Hadajio
KPHUBOM.

OmHAKO ¢ MOMOIIBI0 TEOPETUIECKOTO aHaIn3a HE BCEr/a yIaeTcsi yCTaHOBUTH
dbopMy cBsi3u. B Takmx ciiydasx NPUXOAUTCS TOJBKO TPEArojarath HaJlIddue
onpeaeneHHol Gopmbl cBsI3u. [IpoBEpUTH 3TH MPEATIONIOKESHHSI MOYKHO TPU TTOMOIIIH
rpaUyecKoro aHaIM3a, KOTOPBIH MCIONB3YETCs A BBIOOpa (DOPMBI CBSI3U MEXKITY
SBJICHUSIMU, XOTS Tpaduueckuii METON W3Y4YeHUs CBS3W TPUMEHSETCS U
CaMOCTOSITEIILHO.

[IpumeHneHre METOZOB KOPPEISIMOHHOTO aHaiW3a JacT BO3MOXKHOCTH
BBIPAXKATh CBSI3b MEXKIY MPU3HAKAMU AHAIMTHYECKH — B BUIE YPAaBHCHHUS — H
MpUaaBaTh €l KOJMYECTBEHHOE BBIpaXXeHHE. PaccMOTpuUM NMpUMEHEHHE MPUEeMOB
KOPPEIAIMOHHOTO aHAIN3a Ha KOHKPETHOM TIpUMeEpe.

JlomyCcTuM, 4YTO MEXIy CTOMMOCTBIO OCHOBHOTO KaluTajia W BBITYCKOM
NPOAYKIIMH CYIIECTBYET MPSMOJIMHEHHAs CBSI3b, KOTOpash BBIPAXKACTCSA YpAaGHeHUeM
npsmou Y = ay + a; x. HeodXoauMo HalTH MapaMeTphl @y U @, YTO TTO3BOJIUT OIpee-
JUTHh TEOPETUYECKHE 3HAUCHUS Y JUIsl pa3HbIX 3Ha4ueHui x. [IpuueM ay v a; TOIKHBI
OBITh TAaKUMH, 4YTOOBI OBUIO JOCTUTHYTO MAaKCHUMajbHOE NPHUOIIKEHUE K
NEepBOHAYAILHBIM (IMIIUPUYECKUM) 3HAYCHUSAM TEOPETUUYECKUX 3HadeHui Y. Ota
3aJ1a4ya penraeTcs Mpy MOMOIIM CIIoco0a HAMMEHBIITUX KBAAPAaTOB, OCHOBHOE yCIIOBHE
KOTOPOTO CBOJUTCS K OMNPEACICHUIO TMapaMeTpoOB @y W @; TakuM o00pa3om,
aro6sl X (yi- ¥) >=min .

MatemaTnueckd J0Ka3aHO, YTO YCIOBHE MHHHMyMa OOECIIeUuMBAaeTCs, €CIU
napameTpsl @y U @; ONPENCISIOTCS TPU TOMOIIM CcUCmeMbl JIBYX HOPMAIbHBIX
YpasHeHuii, OTBEUYAIONINX TPEOOBAaHUIO METOIa HANMEHBIITUX KBAIPATOB:

Zy:nao +a12x,
ny :a02x+a12x2.

IlepBoe ypaBHEHHE €CThb CyMMa BCEX IE€pBOHAYaJIbHBIX ypaBHEHHil. BTopoe

MOJIy4yaeTCsi YMHOXKEHHEM OOeuX 4acTel ypaBHEHHs NpsIMOM Ha OAMH U TOT K€
2 .

MHOXHTENIb. MareMaTu4ecku Joka3zaHo, 4uto ycioBue 2, (y; - V) = min

(8.10)
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COOJIOAaeTCs, €CIM B KaUeCTBE TAaKOTO MHOXHUTEJS MPHUHATH 3HaUYeHUE (HaKTOPHOTO
pU3HaKa, T.€. €CJIM YpaBHEHUE NPSIMOM YMHOXKHUTH Ha X.

Kpome paccMOTpeHHBIX (DYHKIMH CBSI3M B 3KOHOMHUYECKOM aHAaJIM3€ YacTo
NPUMEHSIOTCS CTETIEHHAs], OKa3aTeIbHas U runepoonyeckast QyHKIUH.

Cmenennas Gynxyus umeer Bua Y = a x*! [TapameTp a; CTENEHHOTO
ypaBHEHUS] Ha3bIBA€TCs IOKa3aTelieM 3JIACTUYHOCTH M YKa3bIBAE€T, HA CKOJBKO
IPOLIEHTOB U3MEHUTCA ) TIpu Bo3pacTtaHuu x Ha 1%. Ilpu x=1 qy=7Y.

Jlnis ompeneneHus: mapaMeTpoB CTENEHHOW (PYHKIIMHM BHayalle €€ MPUBOIAT K
JUHEHMHOMY BUIy MyTeM JorapupmupoBanus: lgy =1g ay + a; 1g x; , a 3aTem
CTPOSIT CHCTEMY HOPMAaJIbHBIX YPaBHEHUI:

{ZIEF nlga, +a, ) lgx;

ZlgylglegaDZng+aIZng2. (8.11)

PemnB cuctemy [BYX HOPMaJIbHBIX YypaBHEHUH, HaXOIAT JorapuMbl
napameTpoB JorapupmMuueckor GyHKIUM ay U a; , a 3aTeM U caMH MapaMeTpsl ay U
a;. Ilpu momMotu creneHHON (QyHKLIMU OMPEAEINAIOT, HAalPpUMEpP, 3aBUCUMOCTh MEXTY
¢dboH0M 3apabOTHOM MIIATHI M BRIITYCKOM MPOIYKIIMH, 3aTpaTaMu TPyJa U BHITYCKOM
OPOAYKIUH U T.JI.

Ecnu ¢akropHblii mpu3Hak X pacTteT B apU(pMETHUECKOW MpOrpeccuu, a
pEe3yNbTaTUBHBIM ) — B T€OMETPHUUYECKOH, TO Takas 3aBUCHMOCTb BBIPa)KaeTcs
noxasamenvnoli Qyuxyueti Y = ay + a; ° . Jud OmpejeNeHHs MapameTpoB
NOKa3aTelbHOM (DYHKIMHM €€ TaKKe BHadalle MPUBOIAT K JIMHEHHOMY BHUAY IMyTeM
norapudmupoBanus: 1g y = 1g ay, + x 1g a;, a 3atem cTpodar cucteMmy HOpMaJbHBIX
YPaBHCHUU:

{Zlgy: nlga, + lgalz:c;

legy:lgaon+lga;Zx2. (812)

BbruncnuB COOTBETCTBYIOLIUE JaHHBIE W PEIIMB CUCTEMY JIBYX HOPMAaJIbHBIX
YpaBHEHUI, HAXOAST MapaMeTphl MOKa3aTeIbHOU QYHKIIUU a, U d;

B psne cnyuaeB oOparHasi CBsi3b MEXAY (PaKTOPHBIM U PE3yJIbTaTUBHBIM
pU3HAKaMHU MOKET OBITh BbIpaKeHa ypasHeHuem cunepoo.vl.

y:aoJrﬁ_ (8.13)
X
W 3pech 3a1aua 3aKI04aeTCsl B HAXOXKICHUH MapaMeTPOB dy U d, IPY MOMOIIH
CUCTEMBI JIByX HOPMaJbHBIX YPABHEHUI:

Zy:na0+a12§
1 1 1
Zy;2a02;+a127.

(8.14)

[Ipu nmomonm runepOonruecko QyHKIMHU WM3Y4aroT, HAPUMEP, CBSA3b MEXIY
BBIIIYCKOM MPOJYKIHUUA U CEOECTOMMOCTBIO, YPOBHEM H3/epxkKeK oOpaiienus (B % K
TOBapooOOPOTY) U TOBAPOOOOPOTOM B TOPTOBJE, CPOKAMHU YOOPKH U YPOKaHHOCTHIO
U T.J.
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Takum o00pa3oMm, TpUMEHEHUE PA3NTMYHBIX (YHKIUHA B Ka4eCTBE YPaBHCHHSI
CBSI3U CBOJIUTCS K OINPENEICHUIO NMapaMeTPOB YPaBHEHHS IO CIIOCO0Y HAUMEHBIIUX
KBaJIPATOB ITPH MOMOIIN CHCTEMbI HOPMAJILHBIX YPaBHEHUIA.

B MajbIX COBOKYIMHOCTSIX 3HAYeHHE KOA(PQPUIMEHTA PErpecCHH IOJABEPIKEHO
ciiydaiiHpIM KosieOaHusiM. [103TOMy BO3HUKaeT HEOOXOJIUMOCTh B ONPEACICHUU
A0cTOoBepHOCTH Kod(uimenta perpeccuu. JlocroBepHocTh Ko3(dduimeHTa pe-
IPECCHM OMNpEAessieTCss TaK JKe, KaKk M B BbIOOPOYHOM HAOJIOACHUH, T.C.
YCTAHABIIMBAIOTCS CPEAHSAS W TIpeleibHas OIMMUOKW IS BBIOOPOYHOM CpeaHEeH |
nomu. CpedHss owmubka koagguyuenma pespeccuu OnpeaenseTcs mo Gopmye:

2
O,

, 8.15
az(n—2) ( )

Hp =

2 . 2
rie o,  — clydailHas Jaucnepcus; ¢ — oOwas aucnepcus, n — YHCIO
KOppEIUPYEMBIX I1ap.

4. U3mepeHHe TECHOTHI CBA3HM

YToOBl U3MEPUTH TECHOTY MPSMOJIMHEHMHON CBSI3M MEXAY JIBYMsI MPU3HAKaMH,
MOJIB3YIOTCS HAPHBIM KOIGhhuyuenmom Koppensayuu, KOTOpbldi 0003HAYAETCS T.

Tak kak npu KOppeLUOHHOMN CBA3M UMEIOT JIEJI0 HE C MpUpalieHueM QyHKIUU
B CBSI3M C U3BMEHEHHEM apryMEHTa, a C CONMPSDKEHHON Bapuale pe3ysbTaTUBHBIX U
(aKTOPHBIX MPU3HAKOB, TO OMNPEEIECHUE TECHOTHI CBA3M, MO CYIIECTBY, CBOJUTCS K
U3YYEHUIO 3TOM COMPSKEHHOCTH, T.€. TOTO, B KAKOW Mepe OTKIOHEHHUE OT CPEJIHEro
YPOBHSI OJTHOTO MPU3HAKA COMPSDKEHO C OTKIIOHEHUEM JIPYroro. ITO 3HAYUT, YTO MPHU
HaJIMYUU NOJIHOU NpAMOU césa3u Bce 3HaueHus (x — X) u (y — Y) IHOmKHBI UMETh
OJIMHAKOBBIEC 3HAKU, IPU NOJIHOU 0OpamHOU — pa3Hble, IPU YaCTUYHOM CBS3U 3HAKU B
npeobiiagaronieM 4Yucie ciydaeB OyayT COBNaAaTh, a MPU OTCYTCTBHUH CBSA3H —
COBMNAJAaTh MPUMEPHO B PAaBHOM YHCJIE CIIy4acB.

JIist  OTIEHKHM CYIIECTBEHHOCTH KOI(PDUIIMEHTa KOPPEISAIUU  MOJIB3YIOTCS
CHeuaIbHO pa3pabOTaHHON TaOIUIIeH KPUTHUECKUX 3HAUCHUH T.

Koagpguyuenm rxoppensayuu 1, IPUMEHSIETCSA TOJNBKO B TE€X CIydasxX, KOTIa
MEXAY SBJIICHUSMH CYIIECTBYET MPSIMOJUHENHAS CBSI3b.

. DREPNIW,
R 5 ) YR o | (10

Ecnu e cBSi3b KpUBOJMHEHHAs, TO TMOJB3YIOTCS UHOEKCOM KOpperayuu,
KOTOPBIN pacCUUTHIBAETCS IO PopMyIie:

R o 2b=Y) (8.17)
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r7ie y — IepBOHAYaIbHbIE 3HAUCHHUS; ¥ — CpeAHee 3HaUeHue; Y — TEOPETUUECKUE
(BbIpaBHEHHBIC) 3HAYEHUS IEPEMEHHOMN BEJIMYUHBI.

lloxazamenv ocmamounol, ciy4atiHol oucnepcuu onpeaensercs no Gopmyse:

2
2 Z(y -Y )
o, ==4"—". (8.18)
n
OHa xapakTepuzyeT pa3Mep OTKJIOHEHUM  OSMIOUPUYECKUX  3HAYCHUU
PE3yJIbTATUBHOIO IPU3HAKA Y OT TEOPETUUECKUX Y, T.€. CIIYYalHYIO BapHUALUIO.
Obwas oucnepcust

_12
y-y
ol = M, (8.19)
n
XapakTepu3yeT pa3Mep OTKIOHEHHN SMIUPUUYECKUX 3HAYCHHUU pe3yJIbTaTUBHOTO
npu3Haka y oT y, T.e. oOuyto Bapuaiuio. OTHOILIEHHE CIIy4ailHOW AUCHEpCHH K

00111e# XapaKTepHU3yeT J0JII0 CIIy4yalHOW BapHalluy B 00IIeH Bapyaluu, a
2
2 (8.20)
2 -3)
€CTh HE UTO MHOE, KaK 005 hakmopHou eapuayuu
,_20r-53)
o, ==, (8.21)
B 00Ilel, MOTOMY UYTO MO TMPaBUIY CJIOXKEHUS IUCIEepCUil olmias AUCIEpPCHUs
paBHa cymMMme (aKTOPHOU U CIy4alHOM AUCTIEPCHUIL:
o=y +0,". (8.22)
[ToncraBuM B popMysy MHIEKCA KOPPEISILIMA COOTBETCTBYIOIINE 00O3HAUYCHUS
ClIydaiiHOM, 001Ie 1 PaKTOPHOU JUCTIEPCUI U TTOTYUHM:

<o

— YY) 2
R- oz _)zz AT A (8.23)
> (b -) o
Takum oO0Opa3oM, HHJIEKC KOPPEJSAIUMU XapakTepuzyeT o0 (HaKTOPHOM
BapHyalllM B OOIIIECH:

2
R= 7", (8.24)
(o)

OJIHAKO C TOW JIMIIb Pa3HUIEH, YTO BMECTO TPYHIOBBIX CPEIHUX OEpyTCs
TEOPETUYECKUE 3HAYECHHUS Y.

NHnekc xoppensiiud 1O CBOoeMy aOCOJIOTHOMY 3HAUEHUIO Kojebiercs B
npenenax ot 0 mo 1. [lpu GyHKIMOHATBEHOM 3aBUCUMOCTH CiIy4aliHas BapHuarus D (y-
Y)2=O, uHJeKC Koppensiunu paseH 1. [Ipu orcyrerBuu cBsizu R = 0, motomy uto Y =

V.

8]
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Koaddumument xoppensium sBASETCS MEpPOH TECHOTHI CBSI3M TOJBKO JIJIS
JUHEWHOW (OpMBI CBSI3M, a HHJACKC KOppeIslud — W IS JIMHCHHOM, W s
KpUBOJIMHEWHOM. [Ipu npsmosnHeHON cBsI3u KOADPUIIMEHT KOPPESIIIUU 10 CBOEH
a0COJIIOTHOM BETMYMHE PaBEH UHJIEKCY KOPPEIISIIIIU:

r=R. (8.25)

Ecnu mHAekc Koppensiuu BO3BECTH B KBaJpar, TO MOIYYUM Kodgguyuenm

oemepMuHayuu:

=2 (8.26)

On xapakTepusyeT pojb (aKTOpHOW Bapuanmuu B OOIICH Bapwalvu U IO
IOCTPOGHHIO  AHAJIOTHYEH  KOPPEIALMOHHOMY  OTHOmeHHMI0O 1. Kak wn
KOPPEJIALMOHHOE OTHOIICHHE, KO3(QUIMEHT JeTePMUHALMH R° MOXeET ObITh
VICYHUCJIEH MPU MOMOUIU JHUCIIEPCUOHHOIO aHAIN3a, TaK KaK AUCIEPCHOHHBIN aHAIIN3
MO3BOJISIET PACUWIEHUTh OOIIYI0 JUCIEPCHI0 HAa (AKTOPHYIO U ciydailHyro. OJHaKo
OpU JHUCTIEPCUOHHOM AHAJN3E Ui PA3J0KEHUS NHUCHEPCUU TMOJb3YKOTCS METOAO0M
IPYIIUPOBOK, a NP KOPPEIALMOHHOM aHAIN3€ — KOPPEJSIHUOHHBIMU YPABHEHUSIMU.

Koadduiuent nerepmunanuu siBiserca Hauboliee KOHKPETHBIM MOKa3aTesieM,
TaK Kak OH OTBEYAeT Ha BOMPOC O TOM, Kakas AOJis B OOIIEM pe3ysbTaTe 3aBUCUT OT
(dakTopa, MOJOKEHHOTO B OCHOBAHUE TPYIITUPOBKH.

[Ipu mpsMonuHEMHONW mapHOW CBsA3M (AKTOPHYIO JUCIEPCHIO  MOXKHO
onpenenuTh 0e3 BRIUUCIECHUS TEOPETUUECKUX 3HAUCHUN Y TI0 CIEAYyoIIei GpopMmyie:

o’ =l(a02y+a12xy)—y_2. (8.27)

n
S. MHoxecTBEHHAs KOppeJasuus

Jlo cux mop Mbl paccMaTpUBAIM KOPPENSIIMOHHBIE CBSI3U MEXKIY JBYMS
NpU3HAKaMH: pe3yibTaTUBHBIM () U (akTtopHeiM (X). Hampumep, BbImyck
MPOIYKIUU 3aBUCUT HE TOJBKO OT pa3Mepa OCHOBHOI'O KaluTajga, HO U OT YpOBHS
KBaIMPUKAIUU pabOUYMX, COCTOSHUS 00O0pYy/IOBaHUs, 00ECIIEUEHHOCTH M KadecTBa
ChIpbS M MAaTEpUaJOB, OpPraHM3aluu TpyJa U T.A. B CBA3M C 3THUM BO3HHUKAET
HEO0OXOUMOCTb B U3yUYEHUHU, U3MEPEHHUH CBSI3H MEXK]Y pe3yJbTaTUBHBIM MPU3HAKOM,
nByMs 1 6osee GaKTOPHBIMH. DTUM 3aHUMACTCS MHOXKECTBEHHASI KOPPEIISITHSI.

MHo>xecTBeHHas! KOppesLus pemaeT Tpu 3a1aund. OHa orpenessieT:

1) bopmy cBsi3w;

2) TECHOTY CBSI3H;

3) BIMsSIHHE OTACTBHBIX (PaKTOPOB HA OOIIHIA pe3yibTaT.

Omnpenenenue GOpMBbI CBA3H CBOJUTCS OOBIYHO K OTHICKAHMIO YPABHEHUS CBSI3U

y ¢ (akropamu X,z,w,...y. Tak, JWMHEHHOE YpPaBHEHUE 3aBUCHUMOCTHU
PE3YNBTATUBHOTO MPHU3HAKA OT ABYX (DaKTOPHBIX ONpeensiercs no popmye
Y_=a,+tax+a,z. (8.28)

JUist onpenenenys napaMeTpoB dy, d; U d,, 10 coco0y HAMMEHBIINX KBaJpaTOB
HEOOXOIUMO PEIIUTH CIETYIOIIYIO0 CUCTEMY TPEX HOPMaJIbHBIX YPaBHEHU:
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dy=am+a )y x+ta,y z
Yox=a,) x+a, ) x> +a,) xy; (8.29)
Yox=a,) z+a Yy xz+a,) 2.

IIpu ompeneneHud TECHOTHI CBSI3M IS  MHOKECTBEHHOM 3aBUCUMOCTHU
NOJIB3YIOTCS  KOA((UIIMEHTOM  MHOXECTBEHHOM  (COBOKYITHOM)  KOppeEisluu,
NpeIBapUTEIbHO HWCYUCIUB KOIPPUIMEHTH mapHoM Koppensuuu. Tak, mpu
U3YYCHUHU CBS3M MEX]Y pe3yJbTaTUBHBIM MMPU3HAKOM ) U JBYMs (DaKTOPHBIMU
MPU3HAKAMU — X U Z HY’)KHO TIPEIBAPUTEIHLHO ONPENETUTh TECHOTY CBSI3U MEXIY V U
X, MEXIY Y U Z, T.€. BBIYUCIUTh KOA(DDUIIMEHTHI TapHOW KOPPETSAIUH, a 3aTEM IS
OMpeaereH!s] TECHOThI CBSI3W PE3YJbTATUBHOIO NpPHU3HAKA OT ABYX (DAKTOPHBIX
UCUYHCITUTD KOIhuyuenm mMHoxcecmeeHHoU Koppeasayuy 1o cieayomeil gopmyre:

2 2
roo+r. =2r *r *r.
Ry=o|=—— 5, (8.30)

2
l-r_

TI€ Txy, Iy, Iy, — HAPHBIE KOIPPHUIIMEHTHI KOPPEISALUH.

KoadpunmeHT MHOKECTBEHHON KOoppessiiuu Kosebsercs B npeaenax ot 0 go 1.
Yem on Ommke xk 1, Tem B Oomblueld Mepe ydTeHBI (DaKTOpPBI, OMPEICISIOIINE
KOHEYHBIN pe3yNbTarT.

Ecimn xoadduimeHT MHOXKECTBEHHON KOpPENALMA BO3BECTH B KBajpar, TO
MOJTyYUM COBOKYITHBINA KOA((DUIIMEHT AeTepMHUHAIINH, KOTOPBIA XapaKTepU3yeT JOITI0
BapHallMd PE3yJbTaTUBHOTO TMpH3HAKAa ) TIOJ BO3JEHCTBHEM BCEX H3ydaeMbIX
(aKTOPHBIX TPU3HAKOB.

Cogokynubiii k03¢hpuyuenm demepmunayuu, Kak u MPU TMAPHOH KOPPETAIUH,
MO>KHO MCUYHUCIHTH 10 Cleaytomen Gopmyre:
oy

7
O-y
rae o, — AucnepcHs (pakTOPHBIX IPU3HAKOB, o, — JUCIEPCHUS PE3YIbTaTHBHOTO

R? =

(8.31)

npu3Haka. OHAKO BBIYMCIECHUE TEOPETUUYECKUX 3HAYEHUN Y MpU MHOXKECTBEHHOU
KOPPEIAIMU U CJIOXKHO, U TpoMo3ako. I[lostomy paxmopuyio oucnepcuio n;

MCYHCIIAIOT MO cleaytomeil Gopmyie:
1 _
o’ :;(a02y+a12xy+a222y)—y 2. (8.32)

[IpoBepka CyIIECTBEHHOCTH CBSI3M MPU MHOXKECTBEHHON KOPPEISALHH, IO
CYyTH, HUYEM HE OTJIMYAETCSA OT MPOBEPKHU MPHU MAPHON KOPPEIISIIUY.

[Tockonpky (akTOpHBIE NPU3HAKK JEHUCTBYIOT HE HM30JIMPOBAaHHO, a BO
B3aMMOCBSI3H, TO MOKET BO3HUKHYTH 3a]laya OMPE/IeTICHUS] TECHOTHI CBSI3U MEXY
pEe3yJIbTATUBHBIM TMPU3HAKOM M OJHMM U3 (DAKTOPHBIX TMPU TMOCTOSHHBIX
3Ha4YeHUsIX mpouux ¢aktopoB. OHa pemraeTcs NOpu TMOMOUIUA  YACHMHBIX
Koaguyuenmos koppenayuu. Hampumep, Tpu JHUHEWHONW CBSI3M 4YaCTHBIN
KOA(PGUIIMEHT KOPPEISIUN MEXKIY X U ) TIPU MOCTOSTHHOM Z PAacCUUTHIBAETCS O
caenyrolien hopmyJie:
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—r_r

xy zy' xz

V() = \/(1_—”;)(1 ~ f’xzz) . (8.33)

B Hacrosmee BpeMs Ha NPAKTUKE IIMPOKOE PACIHPOCTPAHECHUE MOJIYUHII
MHOT'O(aKTOPHBIN KOPPENALMOHHBIA aHAIIN3.

6. MeToabl n3MepeHNsi TECHOTHI CBSI3H

N3mepeHne  TECHOTHI  CBSI3M IIPpA  IIOMOIIM  JUCIEPCUOHHOTO U
KOPPEISILIMOHHOTO aHajn3a CBS3aHO C ONMPEICICHHBIMHU CIOXKHOCTAMHU U TpeOyeT
FPOMO3JKUX BBIYMCICHUN. [l OpHEHTUPOBOYHOM OLEHKH TECHOTHI CBA3U
NOJIB3YIOTCA TPUOIMKEHHBIMU TOKa3aTeNs MU, HE TPEeOYIOIUMHU CIIOKHBIX,
TpyAoeMKux pacuetoB. K HHM oOTHOCSTCA: KO3(POUIMEHT KOppEeNsAluu 3HAKOB
dexHepa, KOIPOUIIMEHT KOppEIsSIUM PaHTOB, KOIPPUIMEHT accoluaiud u
KOA(PULIMEHT B3aUMHOMN CONPSKEHHOCTH.

Koagppuyuenm roppenayuu 3naxkoé OCHOBAaH Ha COIOCTABICHUH 3HAKOB
OTKJIOHEHHM OT CPEAHEU M MOACUYETE YMCJIA CIy4aeB COBIIAJICHUS U HECOBIIAICHUS
3HaKOB, a4 HE Ha COIIOCTAaBJIEHHM IIONIAPHO  pPa3MEpPOB  OTKJIOHEHHUM
VHJIUBUYATbHBIX 3HAYeHUW (HaKTOPHOTO W PE3yJIbTAaTHBHOTO TPU3HAKOB OT
cpenneit (x —x) u (y —y):

j_u-v

y (8.34)

IJ€ ¥ — YUCJO Map ¢ OAUHAKOBBIMU 3HAKAMH OTKJIIOHEHUU X Uy OT X U y; V —
YUCJIO Map C pa3HbIMM 3HAKAMHM OTKJIOHEHHH X U y oT X u y. Koaddunuent
KOppeJISIIUM 3HAKOB KoJiebsietcs B Tpenenax oT -1 go +1. Uem Ommke
kod(pdunment k 1, Tem tecHee cBsi3b. Ecim u > v, To i > 0, Tak Kak 4YHCIO
COTJIACOBAHHBIX 3HAKOB OOJIbIIIE, YEM HECOTJIACOBAaHHBIX, U CBA3b MpsiMas. [lpu u
< v umeeM i < 0, MOTOMY YTO YHCJIO HECOTJIACOBAaHHBIX 3HAKOB OOJbIIE, YEM
COTIJIACOBAHHBIX, U CBA3b oOpaTHas. Eciu u = v, T0 /=0, u CBA3U HET.

Koagppuyuenm xopenayuu paneoé MCUUCISETCA HE MO MEPBUYHBIM JIAHHBIM,
a 1o paHram (MOpsAAKOBBIM HOMEpPaM), KOTOPbIE MPHUCBANBAIOTCS BCEM 3HAYEHHSIM
M3y4aeMbIX IPHU3HAKOB, PACIOJOKEHHBIM M TMOpsAJIKEe UX Bo3pactanud. Eciu
3HAYCHUS NPU3HAKA COBNANAIOT, TO ONPEAECIAECTCA CPEIHUN PAHT IIYyTEM JEJICHUS
CyMMbl paHTOB Ha uuciao 3HadeHui. Kosdduiment koppenasiuuy paHroB
omnpeaensiercs o Gopmyie:

2
p=1- Szzd , (8.35)
n(n —li

rae d’° — KBajgpaT pasHOCTH PAHrOB Ul KaXKIOH eAMHHLBL, d = X — y; 1 —
YHUCJIO PAHTOB; S — CPEHUI PaHTr.

Koadpdunment koppensaiuu paHroB Takxe kosebsieTcss B mnpeneiax ot -1 a0
+1. Ecau paHru mo oGOMM MpH3HAKaM COBIAAIOT, TO #d” = (0, 3Hauut, p = | n,
CJIeI0BaTeNbHO, CBA3b MoJHas nipsiMasi. Eciou p = -1, cBs3b monHas oOpaTtHasi, mpu
p = 0 cBs3b MEXly IPU3HAKAMH OTCYTCTBYET.
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Koagppuyuenm accoyuayuu mnpumeHsieTcss [isl YCTAHOBJICHUS MEpPBI CBS3H
MEXAY JBYMsI KaueCTBEHHbIMM aJbTEPHATUBHBIMM Tpu3Hakamu. [ns  ero
BBIUKMCIICHUS CTPOMUTCS KOMOMHAIIMOHHASI YEThIpEX KJIETOYHAs Ta0yMila, KOTopas
BBIPA)KAET CBSA3b MEXAY ABYMS albTEPHATUBHBIMU SIBICHUSIMU.

KoaddunmenT accormanuu paccuutbiBaeTcs o hopmyiie:

A= ad —be (8.36)

\/(a+d)(c+d)(a+c)(b+d).

Koadpdunument accormanum takxke uzmensiercss ot -1 no +1. Uem 4 OGnmxe K
€MHHULIE, TEM CHJIbHEE CBSA3aHbl MEXy co0o0W n3ydaemsle npusHaku. Ilpu ad > be
CBA3b mpsAMasi, a npu ad < bc cBA3b obOpatHas, npu ad = bc A = 0 cBA3b
OTCYTCTBYET.

B Tex cmyuasix, xorma TpeOyeTcsi yCTaHOBUTH CBSI3b MEXAY KaueCTBEHHBIMH
NpU3HAKaMH, KXl U3 KOTOPBIX COCTOUT M3 TpeX M Oojee TPy, MPUMEHSIETCS
KO2(hhuyuenm 63auMHOl CONPAHCEHHOCMU.

Pasnmuumst  Mexay  yclIOBHBIM U O€3YyCJIOBHBIM  pacmpeeleHUEeM
CBUAETEIbCTBYIOT O BIMSHMM (DAaKTOPHOrO IIpU3HAKa Ha paclpeleeHue
COBOKYIIHOCTH IO pE€3YyJbTATUBHOMY IIPU3HAKy, T.€. O HAJIWYUHU CBSI3U MEXKIY
(aKkTOpPHBIM U pEe3yNbTATUBHBIM NPU3HAKAMM, a YEM OOJbILIE 3TU pa3InyMsi, TEM B
0o0JbILIEN MEpe TPU3HAKU CBA3aHbI MEX]Ly COOOM, TEM TECHEE CBSI3b MEXKAY HUMH.

Koagpduyuenm e3aumnoti conpsisxcennocmu  ONpenensieTcss MO CIEAyHOLIen

2

dhopmyie:
X
=\, —om, -1 (837
IJIe 7 — YUCJIO €AMHUI] COBOKYITHOCTH; /71; W M, — YWCJIO TPYII 10 MEPBOMY U
BTOPOMY IpH3HAKAM, ¥  — HOKA3amelb  aBCOMOmHOU  K8AOPAMUYECKOll
conpsixcennocmu [lupcona, xapakTepu3yIomuid OJU30CTh YCIOBHBIX PACTIPEICICHHMA
K 6e3yCIIOBHBIM, KOTOPBIH, KAK K KPHTEPHil y°, HCUHCIACTCS 110 GopMyIie:

Zz :Zfz(a)ij —a)j)

rac ®;. — 4aCTOCTHU yCJIOBHOI'O pacnpeacicHisd B 1-i CTPOKC; @, — 4aCTOCTH

(8.38)

b
w,;

0€3yCI0BHOTO pacrpeaesieHus; j — HOMep CToOIa.
2
Ecnu npusHaky HE3aBUCUMBI, TO Wj.. = @,., OTKyaa )~ = O wu, 3Hauut, C = 0.

Eciu xe cBsa3p (yHKUMOHANBHAsA, TO KOA(G(GUIMEHT B3aWMHON CONPSIKEHHOCTU
OyJzleT paBeH eNHUIIEC.

Bonpocsl 1j1 TeoOpeTH4eCcKOro KOHTPOJIsi 3SHAHUM

Onpenennure NOHATHE «CTATUCTUYECKAS CBA3hY.

Kakwue Bbl 3HaeTe GOPMBI U METOJIbI U3YUEHUS CTATUCTUYECKON CBSA3H?
YKaXuTe OCHOBHBIE 33/1a41 KOPPEIALNOHHO — PETPECCHOHHOIO aHAJIN3A.
KaxoBblI orpeiesieHHbIE 3HaYEHUST KOPPEISLUOHHOTO OTHOLIEHUS ?

YTo Takoe MHO>KECTBEHHAsI KOPPEIALUS?

N =
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6. B uem coctouT paznuumne MeXIy KOPPETSIUOHHONM M (PYHKIIMOHATHHON
CBSI3bIO?

7. Kakue OCHOBHbIE MNPOOJIEMBbI pEIIaeT HCCIEAOBATENb MPU H3YYECHHUH
KOPPEJSIHUOHHOMN 3aBUCUMOCTH?

8. Kakue mnokazarenu SBIAIOTCA MEPOM TECHOTBHI CBA3UM MEKIY JBYMS
pU3HAKaMU?

9. Kak OleHHUTD CYIIeCTBEHHOCTh JIMHEWHOTO Kod(ppuimenTa koppensiuuu?

10. Kak omnpenensercss mapHasi perpeccus Ha OCHOBE METO/Ia HAaUMEHBIIUX
KBaJIpaTOB U METOJa TPYIIHUPOBOK?

11. Yrto Takoe MHOKECTBEHHAs perpeccusi?

12. Kakoe 3HaueHHE UMEET pacueT MHJEKCa KOPPEISIUn?

13. Kakue pemieHust MOKHO IPUHUMATh HA OCHOBE YPaBHEHUS PErPecCUu?

14. Vkaxute COOCTBEHHO — KOPPEISAIMOHHBIC MMapaMETPUUYECKUE METOIbI
u3y4yeHus cBA3U. OLEHKa CyIlIECTBEHHOCTH KOPPEIISALIHH.

15. PackpoiiTe cyTh METO0B U3YyUE€HHUS CBSI3U COLIMAIBHBIX SBJICHUM.

16. Kakue HemapameTpu4ecKue MoKa3aTelu CBA3U Bbl 3HaeTE?

17. Ha3zoBure paHrosbie KO3OUIIMEHTHI CBS3U.

18. Jlmst yero paccuuThIBAIOTCS YaCTHBIE KOA(P(GULIUEHTHI KOppesun?

19. Kak noaxoauth K 0oTOOpY (HakTOpOB [JIsi BKJIIOYEHUS UX B ypaBHEHHE
MHOXECTBEHHOM perpeccun?

IIpuMmepsI perieHus 3aaa4

1. ITo gaHHBIM O CyMME aKTMBOB M KpPEIUTHBIX BJIOKEHHUA KOMMEPYECKUX
0aHKOB HEOOXOIMMO OIpPEETUTh HAIIPaBICHUE U TECHOTY CBA3U MEXKIY MPU3HAKAMU

Tabmura 8.1
Pacnipenenenne KpeIUTHBIX BIIOKCHUH M CyMM aKTHBOB KOMMEPYECKUX OAHKOB

2

bank KpenutHbie Cymma X Xy Vx
BIIO>KEHHS, aKTHBOB,

MJIPJI. MIpa. pyo., y

pyo., X
| 311 518 96721 161098 1140,6
2 658 1194 432964 785652 1502,5
3 783 2941 613089 2302803 1632.9
4 1142 1865 1304164 2129830 2007,3
5 1319 1997 1739761 2634043 2191,9
6 1962 3066 3849444 6015492 28624
7 2496 3176 6230016 7927296 3419,4
HUtoro 8671 14757 14266159 | 21956214 | 14757,0

CornocraBuB IMOJIYUYCHHBIC OAaHHBIC PsiAda OAaHHBIX X W Y, MOXKHO Ha6JIIO,Z[aTB
HaJIn4ue HpHMOﬁ 3dBUCUMOCTHU MCIKAY IIPHU3HAKAMH, KOI'/Jlda YBCIMYCHUC KPCAUTHBIX
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BJIO’)KCHHI YBEJIMYMBAET CYMMY AKTMBOB KOMMepYeckux OaHkoB. Mcxons m3 3TOro
MOHO CIIEJIaTh BBIBOJ, YTO CBSI3b MEXK]y IPU3HAKAMU MPsIMasi U €€ MOXKHO OIHCATh
YPAaBHEHHUEM IPSIMOM.

OnpenenuM mapaMmeTpbl YpaBHEHUSI NMPSAMON HAa OCHOBE METOJA HAUMEHBIIUX
KBaJpaTOB, PELINB CUCTEMY HOPMAJIbHbBIX YPABHECHUM:

Zy = na, +a12x,
ny = a02x+a12x2.
[Tomyuaem:
Tay+ 8671 a;=14757;
8671ay +14266159a, 21956214.
ap= 816,2878; a; = 1,0429.
AHanuTH4eCcKas CBSI3b ONUCHIBAETCS YPABHCHUEM:
Ve =0, ta,x.
Hcxons u3 nosmydeHHBIX PE3yIbTaTOB MOJTydaeM:
v, =816,2878+1,0429x .

CrnenoBaTenbHO, C YBEIMYEHUEM KPEAUTHBIX BIOXKEHHUM Ha 1 mipa. pyo. cymma
aKTUBOB Bo3pacTeT Ha 1,0429 mupa. pyo.

2. Tlo naHHBIM 3a7a4M 2 OLEHUTH TECHOTY CBS3U MEXKIY CTOMMOCTBIO aKTHBOB
(yY) ¥ KpeIWTHBIMH BIIOXKCHHUAMU (X)), HCIONB3YysS pazIu4Hble MOIU(UKALNN
koa(durmenTa koppesuu. [IpoBepuTh €ro 3HaYNMOCTb.

Penienue:
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- X, =Y X |
wl = ’
0,0,
% = X _ 21956214 — 3136602 ;

y
n

o =7 — (%) _,/le (lej ,/w—(lzs 7)? = 709 .7;
_ - Zy 37297007

o, = (F) = [ =2 — (5)" = ,[222220 —(2108.0)° = 949.6;

3136602 — 2108 .0 1238 .7

X
oY :147757 = 2108, %, = 20 8671 _jpsg g,
n

ro = =0.78.
’ 709.7-949 .6
Csasb npAmasa CuibHasA .
IIposepum  3navumocmo 1,
2 2
f= | =1)= |2 (7-2)=3.72;

TP 1-0.78
a=005v=n—1=6,1, =2.447.

Taxk kax t,=3.72 21, =2.447, mo kos(hgpuyuen m Koppersiyuu 3HAYUM .

OMIHUPUYECKOE KOPPESIUOHHOE OTHOIICHHE:

B /52 86,6
o’ 124.8

Ces3b cunvHas.

3amaHus I CAaMOCTOSATEILHON padoThI CTY/IEHTOB

1. MmeroTcs caenyromye JaHHbIe:

Ne cepun CpenHeB3BelIeHHas 1I€Ha, X O6beM mpojax, y
001 84,42 79,5
002 82,46 279,7
003 80,13 71,4
004 63,42 2428
005 76,17 76,3
006 75,13 74,7
007 74,84 210,7
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008 73,03 75,1
009 73,41 75,5
010 71,34 335,3

CocraBbTe JMHEHHOE YpAaBHEHHE PErPECCHM.

Boluucnure mapamerpsl

151

paccuuTaiTe JIMHEUHbIN KOAGOUIIMEHT KOPPENSILIMU U KOPPEISIIIMOHHOE OTHOIIEHUE.

CpaBHUTE UX, CACIANTE BHIBOIBI.

2. YcTaHOBUTE HANpaBIICHUE U XapaKTep CBSI3U MEXAY YEThIpbMs (paKTOopamu
no 15 6ankam SInoHuU, IPUMEHUB METO/I IPUBECHUS MapaUICIbHBIX JaHHBIX:

Ne 6anka CyMMapHsbIii O6Bem UucTelit J1eno3uTsl,
aKTUB, BIIOJKCHHM JIOXO/, MITP/I. MJIPJI. TOJUI.
MIIPA. JOJLI. aKIMOHEPOB, JOJLI.
MJIPJ. JOJIIL.
1 507,2 19,5 352,9 448,1
2 506,6 19,8 187,1 451,9
3 487,8 21,1 375,2 447.9
4 496,0 18,6 287,9 4443
5 493,6 19,6 4440 4432
6 458.,9 11,7 4624 411,7
7 429,3 10,5 459,5 328,6
8 386,9 13,6 511,3 314,7
9 311,5 10,8 328,6 259.,4
10 302,2 10,9 350,0 187,7
11 262,0 10,3 298,7 238,5
12 242 4 10,6 529.3 269.,4
13 231,9 8,5 320,0 284,0
14 2143 6,7 502,0 172,3
15 208,4 8,3 194,9 166,4

3. CocTaBbTe JINHEHHOE YPaBHEHHUE PETPECCHH 3aBUCUMOCTH YACTOIO 10X0AA OT
BEJIMUMHBI CYMMAapHBIX akTHUBOB 15 kpymHeimux OankoB SAmnonuu. Omnpenenute
ITIapaMeTphl ypaBHEHUs ay U a,. [[poananu3npyinTe nosyyeHHbIe TapaMeTphI.

No Ganka CyMMapHBIit O6BeM YucTerit J1eno3uThl,
aKTUB, BIIOYKEHUH JIOXO]T, MJIP/I. MUIP. TOJI.
MUIIP. TOJI. aKIMOHEPOB, JOJLIT.
MIIPJ. JTOJIL.

1 507,2 19,5 352,9 448,1

2 506,6 19,8 187,1 451,9

3 487,8 21,1 375,2 4479

4 496,0 18,6 287,9 4443
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5 493,6 19,6 444.0 443,2
6 458.,9 11,7 462.4 411,7
7 429,3 10,5 459,5 328,6
8 386,9 13,6 511,3 314,7
9 3115 10,8 328,6 259,4
10 302,2 10,9 350,0 187,7
11 262,0 10,3 298,7 238.5
12 2424 10,6 529,3 2694
13 231,9 8,5 320,0 284.0
14 2143 6,7 502,0 172,3
15 208,4 8,3 194,9 166,4

Tema 9. CTATUCTUYECKOE U3YYEHUE INHAMUKHU
1. CraTucT4ecKkue psiibl IMHAMUKH

OcHOBHasi 11eJIb CTATUCTUYECKOTO M3YyUEHUs] AMHAMUKHU SIBIICHUUA COCTOUT B
BBISIBICHUM W HM3MEPEHUU 3aKOHOMEPHOCTEM HX pa3BUTUS BO BPEMEHHU. ITO
JOCTUTaeTCs TOCPEJACTBOM TMOCTPOCHMSI M aHalIM3a CTaTHCTHYECKUX PSIOB
JTUHAMUKH.

Psnamu nMHaMHMKM Ha3bIBAIOTCS CTATUCTHUYECKUE JaHHBIE, OTOOpa)karouue
Pa3BUTHE U3Y4YaEMOIO SIBJICHHS BO BPEMEHH.

B kax1oM psay JUHAMUKH UMEIOTCS 1BA OCHOBHBIX AJIEMEHTA:

1. mnokazarens BpEMEHU t;

2. COOTBETCTBYIOIIHME UM YPOBHH Pa3BUTHUS U3YUaEMOTO SIBJICHUSA Y.

B kauecTBe moOKazaHMIl BpeMEHH B psAgaX JUHAMHUKA BBICTYMAIOT JHOO
ONpEe/ICJICHHbIE JaThl BPEMEHH (MOMEHTHI), JMOO OTIENbHbIE NEPHOJbl (TOJbI,
KBapTaJibl, MECSIIbI, CYyTKH).

Yposuu psooe ounamuxu 0TOOpakKarT KOJIMYECTBEHHYIO OIICHKY (Mepy)
Pa3BUTHS BO BPEMEHU M3y4aeMoro sisjieHusi. OHU MOT'YT BbIpaXXaThCsl aOCOTIOTHBIMU,
OTHOCUTEJIBLHBIMHU U CPETHUMU BETMYMHAMMU.

B 3aBucMMOCTH OT XapakTepa M3y4aeMoro SBJICHHUS YPOBHH PSJOB TUHAMUKHU
MOTYT OTHOCUTBCSI WJIM K ONpPEJEJICHHBIM JaTaM (MOMEHTaM), WU K OTIEIbHBIM
nepyonaM. B COOTBETCTBHM € 3TUM psAAbl JWHAMHUKU TOAPA3IEISAIOTCS Ha
MOMEHTHBIE U UHTEPBAJIbHBIE.

Momenmmuvie paodel Ounamuky 0TOOpPaKalOT COCTOSTHUE M3YYaeMbIX SIBJICHUN Ha
onpeneneHHble AaThl (MOMEHTBI) BpeMeHU. OCOOEHHOCTBIO MOMEHTHOIO psijia
JUHAMUKH SIBJISIETCSA TO, YTO B €r0 YPOBHH MOTYT BXOJHUTH OJHHU U T€ K€ €IUHULBI
M3y4aeMOW COBOKYNHOCTH. IloaTOMYy mnpW CyMMHUPOBaHWH YPOBHEH MOMEHTHOTO
psoa IMHAMHKWA MOKET BO3HHUKHYTHh MOBTOpPHBIM cueT. IlocpeacTBOM MOMEHTHBIX
pPSAOB JIMHAMHMKK M3y4alOT TOBAapHBIE 3amachl, COCTOSHHUE KAaJpOB, KOJIUYECTBO
000OpyI0BaHUS U T.1I.

Hnmepesanvruvie psovi Ounamuku OTOOpaKatOT WTOTH pa3BuTusi (HyHK-
[IMOHUPOBAHMUS) U3yYAEMBbIX SIBJICHUI 32 OT/AENIbHbBIE IEPUO/Ibl (MHTEPBAJIbI) BPEMEHH.
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OCOOEHHOCTPIO HMHTEPBAILHOTO psiia JUHAMUKH SIBJISECTCS TO, YTO KaXKIBIA €ro
YPOBEHBb CKJIAJbIBACTCA M3 JAHHBIX 3a 00jee KOPOTKHE HMHTEPBAIbI (CyONEepHOb)
BpeMeHH. [locpencTBOM WHTEPBANBHBIX PSAAOB JIWHAMUKH H3y4YaloT M3MEHEHHE BO
BPEMEHH MOCTYIUICHHS U PeaTU3allii TOBAPOB, CYMMBI U3IEPKEK OOpaIleHus U T.JI.

Cratuctrueckoe OTOOpaKEHHE Pa3BUTHS H3y4aeMOro SBJICHHS BO BpPEMEHU
MOKET OBITh MPEJCTABICHO psdamu OUHAMUKU C Hapacmawwum umozom. Ilpu
COCTaBJICHMM TaKWX PSIOB TPOU3BOJIUTCS IOCIEIOBATEILHOE CYMMHUPOBAHHE
CMEXHBIX YPOBHEH. OTHM JOCTUTAETCS CyMMapHOe OOOOIIeHHe pe3ysbTrara
Pa3BUTHS M3y4aeMOro MoKas3aTeNsl ¢ Hayajla OTUYETHOTO mepuoja (Mecsiia, KBaprana,
rojaa).

C nmnoMompl0 pSAIOB JUHAMUKH HW3YYEHUE 3aKOHOMEPHOCTEH pa3BUTHS
COIMAIIBHO — OJKOHOMHYECKHUX SBJICHUN  OCYIIECTBISIETCS B  CIEIYIOIIUX
HaIpaBICHUIX:

® XapaKTEepPUCTHKA YPOBHEU Pa3BUTHUS U3yUaeMbIX SBICHU;

® u3MEpeHHe JWHAMHKH HW3Y4aeMbIX SBICHHH TOCPEACTBOM CHCTEMBI
CTAaTUCTHUYCSCKUX MOKAa3aTeJICH;

® BBISBJICHHE W KOJWYCCTBEHHAs OIIEHKA OCHOBHBIX TEHICHIIMN Pa3BUTHS
(Tpenna);

® U3y4YeHUE NMEePUOTNIECKUX KOICOAHMIA,

® DKCTPAINOJISIIHS U TPOTHO3UPOBAHHE.

2. ConocTaBUMOCTH B psi/iaxX ITUHAMUKH

OCHOBHBIM YyCJIOBHEM ISl TOJIyYEHHS IPABIIGHBIX BBIBOJIOB IPH aHAIN3E
pSIOB JAMHAMUKU SIBISIETCS COTIOCTaBMMOCTH €ro djeMeHTOB. [lokazatenmu psma
IWHAMUKH, TOJUICKAIIUE  COMOCTABICHHUIO, JIOJDKHBI OBITh OJHOPOIHBI IO
SKOHOMUYECKOMY  cojiepkaHuio.  OCHOBHBIE  yCJOBHS,  OOecIeunBaIoIIue
COIIOCTAaBUMOCTD B pAJaxX AMHAMUKU:

® ¢/MHBIC €AUHUIIBI U3MEPEHUs (LeHbl OepyTCs 3a ONpe/esIeHHbIN TEPHO/);

® CIMHCTBO TEPPUTOPUH;

® EJMHCTBO METOJ0JIOTUH cOOpa, yueTa u 00001IeHnsT HHOpMaIUK.

Jlnist Toro 4uToOBI MPUBECTH YPOBHU psifia AMHAMUKHA K COIOCTAaBUMOMY BHIY,
MHOT/Ia IPUXOJUTCS MPHOETaTh K MpHUeMy, KOTOPBIA Ha3bIBACTCS «CMBIKAHUE DPSIIOB
auHaMukny». Ilog cMbikaHueM TOHUMAlOT oObBeAWHEHHE B OOUH psx  (Ooree
JUTMHHBIN) IBYX WM HECKOJBKO PSAAOB AMHAMUKHU, YPOBHU KOTOPBIX MCUUCIIEHBI IO
pa3HOW METOOJOTHH WM TEePPUTOPHAIBHBIM TpaHuuaM. [l ocymiecTBIeHUs
CMBIKaHUSI HEOOXOAMMO, YTOOBI Ui OJHOTO U3 NEepuoJ0B (MEPEXOJHOT0) UMEIHChH
JaHHBIE, UICUUCIIEHHBIE TI0 Pa3HOI METOOJIOTHH (WJIM B pa3HBIX TPAHUIIAX).

[Tpu aHanu3e psaaOB JUHAMUKHA MOKHO PEUIUTD CIIEAYIONINEe OCHOBHBIC 3a/Iauu:

1. onpenenuTh WHTEHCUBHOCTh W3MEHEHHWI B YPOBHSX psijla M3 Iepuoja B
MIEPUOJT WITK OT JIaThI K JaTe;

2. ompenennuTh CpeIHUE TIOKAa3aTel I 38 PACCMaTPUBAEMBIN TIEPUO/T;

3. BBIIBUTH 3aKOHOMEPHOCTH WU3MEHECHHS SIBIICHHS BO BPEMEHH U B IICJIOM 32
paccMaTpuBaeMbIi IEPUOL;
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4. BBIABUTH (DAKTOPHI, BBI3BIBAIONINEC HM3MEHEHHWE HW3Y4aeMOTO SBICHUS BO
BPEMEHU;
5. IpOTHO3UPOBATh pPa3BUTHUE SIBJICHUS HA OyIyIlIee.

3. CtaTucTnyeckue MoKa3areju JTHHAMUKH

B ocHOBe pacuera mokazaTenel psIoB JUHAMUKH JIEKUT CPAaBHEHUE €ro
ypoBHe#. B 3aBUCMMOCTH OT MPUMEHSEMOro CHOCO0a COMOCTaBIICHUS MOKAa3aTeIH
JTMHAMHUKHA MOTYT BBIYUCIISITECSA HA MOCTOSSHHOM U MIEPEMEHHOM 0a3ax CpaBHEHUSI.

Jlyist pacyeTa mokasareseil TMHAMUKA Ha TTOCTOSTHHOW 0a3e CpaBHEHUS KaXKIIbId
YPOBEHB Psijla CPABHUBAETCS C OJJHUM U TE€M kK€ 0a3uCHbIM ypoBHeM. Mcuucnsiemblie
Opyd STOM  TOKa3aTelu Ha3bIBAIOTCS Oaszucubimu. Jlns pacuera mokaszareneit
JTMHAMUKH Ha TIEPEMEHHOMN 0a3e KK/l MOCIEAYIOMNNA YPOBEHD Psijia CPAaBHUBACTCS
C MpeapIayuM. BeruucieHnsie TakuM 00pa3oM MoKaszaTenu IUHAMHUKA Ha3bIBAIOTCS
YEnHbIMU.

® Ab6contomusle nokazamenu OUHAMUKU

BaxxHe#uM CTaTUCTUYECKUM IOKa3aTeleM JUHAMUKH SIBIISETCS aOCOMIOTHBIN
MIPUPOCT, KOTOPBIA OMPEAEISIETCS B pa3HOCHOM COINOCTAaBIIEHUU JIBYX YpPOBHEH psija
JTUHAMUKH B €IMHUIIAX U3MEPECHUS UCXOHON WH(MOpMAITUH.

basucnvnii  abconromuviii.  npupocm UCUUCHSETCS Kak pa3HOCTb MEXIY
CpaBHUBAEMbBIM YPOBHEM (Y;) B YPOBHEM, IPUHATHIM 34 TIOCTOSTHHYIO 0a3y CpPaBHCHHUS
(HaYanbHBIM) (Yoi):

AY6i= Yi- Yoi. ©.1)

Llennoti abconomuviti npupocm — Pa3sHOCTh MEXAY CPaBHUBAEMBIM YPOBHEM
(Yi) ¥ ypOBHEM, KOTOPBIN €My MpeaiecTByeT (Vi.,):

AYui=Yi—Yil, 9.2)

AOGCOJIIOTHBIA TPUPOCT MOKET UMETh U OTPULIATEIBHBIN 3HAK, MOKA3BIBAIOLIUH,
HACKOJIbKO YPOBEHb M3Y4aeMOT0 Neprojia HIKe 0a3uCHOTO.

Mexnay Oa3suCHBIMU W LIEMHBIMH AOCOJIOTHBIMU MPUPOCTAMH UMEETCS CBSA3b:
CyMMa LIETHBIX a0CONIOTHBIX IPUPOCTOB pPaBHA 0A3UCHOMY a0COIIOTHOMY IPHUPOCTY
MOCJIEAHEr0 Mepruoa psiia IMHAMUKHU.

Ay, = ZAyu ) (9.3)

o OmHocumenvHble NOKA3amenu OUHAMUKU

PacnipocTpaHeHHBIM CTAaTUCTHYECKUM IMOKa3aTeJeM IUHAMHKU SIBISICTCS meMmn
pocma. OH XapakTEpPU3yeT OTHOIIEHHE IBYX YPOBHEH psA/ia U MOXKET BbIPAXXaThCsl B
BUJIE KO3(PPUIMEHTA WK B POLICHTAX.

bazucnvie memnvl pocma UCUUCASAIOTCS I€IEHUEM CPABHUBAEMOr0 YPOBHSA Y; Ha
YPOBEHb, IPUHATHIN 33 OCTOSIHHYIO 0a3y CPAaBHEHHUS Y.

Tpsi =i : Yo 9.4)

Llennuvie memnsvl pocma UCHUCISIFOTCS JE€JIEHUEM CPAaBHUBAEMOI'O YPOBHS Y; Ha
NpeabIAYIUNA YPOBEHbD Vi _ 1.

Tpui =i ¥ 9.5)

Eciu temn pocrta Oonbiie enuuuibl (uau 100%), To 3TO MOKa3bIBaeT Ha
YBEJIMUEHHE M3y4aeMOIr'o YPOBHS MO CPAaBHEHHIO ¢ 0a3uCHBIM. Temm pocrta, paBHBIM
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eauaune (wm 100%), mokas3sIBaeT, 4TO YPOBEHb U3YyYaEMOT'0 IEPHOJIA HE U3MEHUIICS
0 CpaBHEHUIO ¢ Oa3ucHbIM. TeMmn pocta MeHblue eaquHuibl (mim 100%) nokassiBaet
Ha YMEHBIIEHUE YPOBHSA HM3y4aeMoro mnepuoja Mo cpaBHEHUIO ¢ 0a3ucHbIM. Temmn
pOCTa BCEr/la UMEET MOJIOKHUTEIbHBIN 3HAK.

[IpousBeneHre MoOCAEAOBATENbHBIX LIEHBIX TEMIIOB POCTa PABHO 0Oa3UCHOMY
TEMITy pOCTa, & YaCTHOE OT JEJEeHHS IMOCJeAyIollero 0a3ucHOro Temia pocTa Ha
OpeabIAYIUMHA PAaBHO COOTBETCTBYIOUIEMY IIETHOMY TEMITY pOCTA.

Temnovl npupocma XapaKTepU3YIOT AOCOJIOTHBIM MPUPOCT B OTHOCHUTENIBHBIX
BeJIMYMHAX. VICUMCIEHHBIM B MPOLIEHTAX TEMII MPUPOCTa MOKA3BIBAET, HA CKOJBKO
IIPOLICHTOB M3MEHWICS CPAaBHHUBAEMBbI YpOBEHb C YpPOBHEM, MNPHUHATHIM 3a 0a3y
CpPaBHEHUS.

bazucnwviti memn npupocma BeIMUCISIETCS JEJIEHUEM CPABHUBAEMOr0 0a3MCHOIO

a0COJIIOTHOTO TIPHUPOCTA Vsi Ha YypOBEHb, NPHHATHIA 3a TOCTOSHHYIO 0a3y
CPaBHEHUS V.
Tog - AYsi : Yoi (9.6)
Llennoii memn npupocma — 3TO OTHOLIEHUE CPABHUBAEMOrO IEMHOTO
a0COJIIOTHOTO MPUPOCTA Yy K MPEABIAYIIEMY YPOBHIO Vi 1.
THui: Ay i - Yi-1. (97)
B3anMocBs3b TeMIa pocTa U TeMIa MPUPOCTa:
Tn; (%) =Tp; (%) — 100 (B mpoueHTax); (9.9)
Tm; = Tp; -1 (B ko3 PunmenTax). (9.9)

Temn  Hapawueanmus  XapaKTepU3yeT  HapalldBaHWE BO  BPEMEHH
DKOHOMHUYECKOTO TIOTCHIMAJIAa W  ONPENEseTCs KaK OTHOIICHWUE IIEIHOTO
a0COJIIOTHOTO TIPUPOCTA Y,; K HaYaJIbHOMY YPOBHIO Y,i, BBIPAXKAETCS B MPOIICHTAX.
MoskeT OBITh KaK MOJI0KUTEIBHBIM, TaK i OTPHUIIATECIIHHBIM.

TH; = Ay Yoir , (9.10)

e (CpeodHue noxazamenu OUHAMUKU

Cpeonuii ypogeHvb psoa OUHAMUKU XaAPAKTEPU3YET THUIMHUUYECKYI) BEIMYUHY
aOCOJIIOTHBIX YPOBHEM paja.

B uHTEepBaJIbHBIX psAllax AMHAMUKUA CPEAHUN YPOBEHb ONpPENeNsieTcs NeICHUEM
CYMMBI YPOBHEH Ha UX YHCIIO.

)_}: Zyi _ Yty +..t+y,
n n

, (9.11)

IZ€ Y2 Yn — YPOBHH DPsinia;

n — YKCIIO PSJIOB.

B MOMEHTHOM psily JUHAMUKH C PABHOCTOSIIMMH JaTaMH BPEMEHHU CpPEIHUI
YpOBEHb ompeaensercs 1no popmye:

1 1
—W +y2 +...+*yn
y=2 z (9.12)

n—1
B MOMEHTHOM psily JUHAMHKYU ¢ HEPABHOCTOSIIIMMU JIaTaMU CPEIHUH YPOBEHB
ompenensiercs o Gopmyie:
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_ Ly, ty +t,y, +..+t
y:z Yi _Lyith)y, nYn ’ (9.13)
> o+t +.

rZle y; — YPOBHHU psilia IUHAMHUKHU, COXPAHUBIINECS 0€3 M3MEHECHUS B TCUCHUE
MPOMEKYTKa BpEMEHU t;.

Cpeonuit  abconromuviti npupocm TPEACTABISIET CcO00M 0000mEeHHyI0 Xa-
PaKTEPUCTUKY WHAMBHUIYAIBHBIX a0COJIOTHBIX MPHUPOCTOB psijia JWHAMHKH W OIl-
penensieTcsl Kak YaCTHOE OT JISJICHUSI CYMMBI IISITHBIX aOCOFOTHBIX TPUPOCTOB Ha UX
YHCIIO.

AV =Y Ay, +n. (9.14)
Cpeonuii memn pocma — o0000IIAIONIAs XapaKTEPUCTHUKA WHIUBUIYATbHBIX
TEMIIOB POCTa Psijia TUHAMUKH.

Tp:\/Tpl-sz-...-Tpn, (9.15)

rne Tpi, Tp,, Tpn — uHIUBHOyanbHbIE (LEMHBIE) TEMIIBI pocTa (B KO-
s punmenTax);

N — YUCJIO UHAUBUYAJIbHBIX TEMIIOB POCTA.

Tp, ="y, =y . (9.16)

Cpeonuii memn npupocma MOXHO ONPEACIUTh Ha OCHOBE B3aUMOCBSI3U MEXKIY
TEMIIAMH POCTa U MPUPOCTA.

Tn=Tp-1. (9.17)

4. U3y4yeHue OCHOBHOM TeHICHIIUU PA3BUTHS

Tpeno — nONTOBpEMEHHAs KOMIIOHEHTA pPsifa MWHAMHUKH, OHA XapaKTEpHU3yeT
OCHOBHYK) TEHJCHIIMIO €r0 Pa3BUTUSA, NOPU OTOM OCTAIbHBIE KOMIIOHEHTHI
paccMaTpUBAKOTCA TOJBKO KAaK MEMIAKIIME Mpoueaype ero omnpexneneHud. [lpu
HAJMYHH Psa HAOJIF0JaeMbIX 3HAUYEHUH IS PA3IMYHBIX MOMEHTOB BPEMEHU CIICTYET
HaTH TOAXOJSUIYI0 TPEHJIOBYIO KPHUBYIO, KOTOpas criaguia Obl OCTaJIbHbIC
KOJIeOaHUsl.

[Tocinie ycTtaHOBIIEHUSI TEHACHIIMY B PSAY JUHAMUKHU POU3BOIUTCS €€ ONIMCAHUE
C NOMOIIBKD METOAOB CIJIaKUBaHUsA. METOAbl CrIa)XKMBAHUS PA3JCIAIOTCS Ha JIBE
OCHOBHBIE TPYIIIIbL:

l. crimaxkuBaHWE WJIM MEXaHMYECKOE BBIPABHUBAHHME OTACJIBHBIX UYJICHOB psiaa
JTUHAMUKH C UCTIOJIb30BaHUEM (DAKTUYECKUX 3HAYEHUN COCETHUX YPOBHEH,

2. BBIDAaBHUBAHHE C IPUMEHEHUEM KPHUBOM, TPOBEACHHON MEXAY KOHKPETHBIMHU
VPOBHSIMH, T.0., 4YTOOBI OHa OTOOpaXkajga TEHACHILMIO, NPUCYUIYIO psay, H
OJTHOBPEMEHHO OCBOOO/IMIIA €T0 OT HE3HAYUTEIIBHBIX KOJICOAHUH.

PaccMoTprum HEKOTOpBIE U3 HUX.

e Meroa ycpeaHeHus 10 JEBOW U ITPABOU MOJIOBUHE

Pazpensror psa Ha OBe YacTW, HAXOMSIT JUIA KaXJAOW M3 HHUX cpemaHee apud-
METUYECKOE 3HAYEHHE M IPOBOJIT 4YEpEe3 NOJYYEHHBIE TOYKH JIMHUIO TPEHIA Ha
rpaduke.

e MeTOo1 yKpYITHEHHS] HHTEPBAJIOB
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Ecmm paccmarpuBaTh ypOBHM JKOHOMHYECKHX IIOKa3aTeNer 3a KOPOTKHUE
IPOMEXYTKHA BPEMEHH, TO B CHJIy BJIMSHUS PA3IUYHBIX (PAKTOPOB, IECHCTBYIOIIMUX B
pa3HbIX HANpPaBJIEHUSX, B PSAAAX AMHAMUKH HAaOIOAAIOTCS CHUKEHHUE U MOBBILLICHUE
ITUX YPOBHEH. DTO MeUlaeT BUAETh OCHOBHYIO TEHACHIMIO Pa3BUTHUS H3y4acMOro
apieHus. [loaTomy I HaIAIHOIO INPEACTABICHUS TPEHAA INPUMEHSETCS METOJ
YKPYIIHEHUS] MHTEPBAJIOB, OCHOBAHHBIA HAa YKPYIHEHUM IIEPHUOJOB BPEMEHH, K
KOTOPBIM OTHOCSTCS ypOBHM psna. Hanpumep, psn €KecyTOYHOTO BBIITYCKa
IIPOAYKLMHU 3aMEHSETCS PSJOM MECAYHOIO BBITYCKA TPOAYKLMHU U T. 1.

e MeTox MPOCTOMN CKOMB3SIIEN CPENHEN

CrnaxxuBaHue psjia JUHAMUKH C TOMOILBIO CKOJIB3SILIEN CpEeIHEN 3aKII0YaeTCs
B TOM, YTO BBIYMCIIETCS CPEIHHM YPOBEHb W3 ONPEACICHHOIO YHUCJA IEPBBIX I10
NOPSAIKY YPOBHEH psifa, 3aT€M — CPEINHMM YPOBEHb TaKOrO K€ 4YMCIIa YPOBHEH,
Ha4yMHasi CO BTOPOrO, Jajiee — HadyMHAs C TpeTbero W T.4. T.0., Ipu pacuerax
CPEIHET0 YPOBHS KakK Obl «CKOJIB3SIT» MO psAAYy AWHAMUKHM OT €r0 Hayaja K KOHILY,
KaX/bli pa3 oTOpackiBasi OJUH YPOBEHb B Hadalle U J00aBsAs OAMH CIEAYIOLIH.
Kaxnoe 3BeHO CKOJB3SIIEH CpeHel — 3TO CPEAHUNA YPOBEHBb 3a COOTBETCTBYIOUINIA
IEpUOJ, KOTOPBII OTHOCUTCS K cepeiMHE BbIOpaHHOTO nepuoza. [Ipumensiercs, ecnu
rpaduyeckoe U300pakeHue psaa TMHAMUKHA HAIOMUHAET IPSIMYIO JTUHUIO.

e MeTox HEHTPUPOBAHMS

OmnpeneneHre CKOJIB3SIEN CPeIHEN M0 YETHOMY YHCITYy WICHOB psla JUHAMUKH
HECKOJIBKO CIJIO’KHEE, T.K. CPEIHSAS MOXKET ObITh OTHECEHA TOJIBKO K CEPEAMHE MEXKITY
ABYMsI JaTaMd, HaxXOJSIIMMHCS B CEpPEIMHE HHTEpBajla CriaXuBaHUs. YUTOOBI
JMKBUIUPOBATh TAKOW CIABUT, IPUMEHSAIOT clIOCO0 LeHTpupoBaHus. LleHTpupoBaHue
3aKJIK0YACTCS B HAXOXKJICHUU CPEOHEN U3 JIBYX CMEXKHBIX CKOJB3AIIUX CPEIHUX IS
OTHECEHMS IIOJyYEHHOI'O YpPOBHs K omnpenencHHod pare. [Ipu neHTpupoBanuu
HEOOXOIUMO  HaXOJUTh CKOJIB3AII1E CYMMBI, CKOJIB3SII1E CpelHue
HELEHTPUPOBAHHBIE II0 3THM CyMMaM U CPEIHHE W3 JBYX CMEXKHBIX
HELEHTPUPOBAHHBIX CKOJIB3SLIUX CPEAHUX.

e MeTo/ B3BEHIEHHOW CKOJB3SIIEH CpeaHEN

OTnuryaercs OT MPOCTOM CKOJIB3SIIIEH CPeIHEN TeM, YTO YpOBHH, BXOISALIUE B
MHTEPBAJI YCPEAHEHNS, CYMMHUPYIOTCS C Pa3JIMYHBIMUA BECAMU.

e Bribop ypaBHEHHS TpeHAa, OTOOPAKAIOLIETO pPAa3BUTHE COLMUAIBHO —
HDKOHOMHUYECKUX SIBJICHUN BO BPEMEHU.

JUis  0TOOpa)k€HUs OCHOBHOW TEHJICHLMU pa3BUTHs SIBICHUNH BO BpPEMEHU
IPUMEHSIOTCS IOJIMHOMBI Pa3HOM CTEIICHMU.

- MIOJIMHOM TI€PBOM CTETNIEHU y, =a, +at; (9.18)
- IOJIMHOM BTOPOM CTENIEHH y, = a, +a,t +a,t’; (9.19)
- MOJIMHOM TPEThEH CTENCHU y, = a, +a,t +a,t’ +a,t’; (9.20)
- TTOJIMHOM N-# CTEIIeH! y,=a,+at+at’ +..+at", (9.21)
rae ag, a ay, ..., a,— MapaMeTphl HOJIHMHOMOB,

n — yCJIOBHOC 0003HaUYCHHUE BPCMCHU.
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CyTb cmocoba: HaxOXJACHHE TAaKOW NPSIMON WM KpPUBOH, OpAMHATHI TOYEK
KOTOpOH ObuIM OBl MaKCUMaldbHO OJM3KM K YpPaBHEHUSIM HCCIIETYyEeMOro
JTUHAMUYECKOTO psija.

3aKOHOMEPHO M3MEHSIOIUNCA YPOBEHb H3y4aeMOro OOIECTBEHHOIO SIBICHMUS
(7,) paccuuThiBaeTcs Kak GyHKIUS BpeMEHH (TPEH]):

p, = 1(t). (9.22)
[TapameTpsl aHAJIUTUYECKOTO YpPABHEHMSI BBIOPAHHOW JIMHUM  HaXOJT,

UCTIONB3Ys CII0cO0 HaMMEeHbITNX KBaapaToB. [Ipeamnonaraercs, 9To cyMMa KBaJpaToB
OTKJIOHEHUHN (haKkTHUeCKuX ypoBHEH (y) OT BBIPOBHEHHBIX ( J,), T.€. PaCIOJIOKEHHBIX

Ha UICKOMOM JIMHUH, JOKHA OBITh MUHHUMAJIbHOM:

Z(y—jq)—)min. (9.23)
Paccmompum mexnuky ewvipagnueanus psoa OUHAMUKU NO YPAGHEHUI0 MPeHOd

NPAMOU:
Y, = atapt, (9.24)

rae t— ycioBHOE 0003HauY€HHE BPEMEHH;

ap; a; — mapaMeTpbl UCKOMOM MIPSIMOU.

BrlpaBHUBaHME N0 YpaBHEHUIO TPEHAA NPSIMOM MPUMEHSIETCS B TEX CIIyYasXx,
KOI'JIa XapakTep ABUKEHUS M3Yy4aeMOTO SIBJIIEHUS OJMKE BCEro K MPSIMOJIMHEMHOMY.
JUiss 3TOro THUMAa JAMHAMUKH XapaKTEPHbl TMOCTOSHHBIE LIEMHbIE aOCONIOTHBIE

npupoctel: Ay, = const.
[TapameTpbl a; ,a;, YAOBJICTBOPSIONIME METONy HAUMCHBIIUX KBaJPaTOB,
HAXOJIATCS IMyTEM PELICHHS CIICIYIONIEH CUCTEMbl HOPMAaJIbHBIX YPaBHCHHIA:
Zy =na, +a12t,
2 (9.25)
Zyt = a02t+a12t .

rae y — (paktudeckue ypoBHU psisia AMHAMUKH,

N — YKCJIO YPOBHEU psAaa;

t — Hymepauus (pakTopa BpeMeHH.

Ota cuctemMa ypaBHEHMH 3HAYMTEIbHO YIPOILAETCS, €CJIM 3HA4eHus t 1momoo-
paTh, yToOBI UX cymma = 0. Torza nmosryyaercs cieayroas CucTeMa ypaBHEHHM:

ZJ’ =na,
Zyt =aq th,
pelas KOTOPYIO I0Iy4aeM:
y t
ay :Z_; a, = zyz .
n N

Ecau yp0BH€fI HCUCTHOC YHCJI0, TO OTCUYCT BEACTCA OT CCPCAUHEI, HpHHHTOﬁ 3a

(9.26)

I'on 2016 2017 2018 2019 2020

t -2 -1 0 1 2
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Ecnu ypoBHeill HeyeTHOE 4YHMCIO, TO YCIOBHOE OO0O3HaueHHWE BpeMeHU t
INPUHUMAET CJIETYIOIINN BUT:

I'on 2015 2016 2017 2018 2019 2020

t -5 -3 -1 1 3 5

a) — CpelHee 3HaYEHUEe JUHAMUYECKOTO PAaa;
ay — ©KEroJHbli  aOCOJIOTHBIA  MPUPOCT  BBIPABHEHHOTO  ypPOBHS,
00yCIIOBJICHHBII U3MEHEHHEM (pakTopa BpeMeHH t.

5. CraTucTu4yeckoe U3y4eHue Ce30HHbIX KoJleOaHuil

Ce3oHHble KOJEOAHUS XapaKTEPU3YIOTCS CHEUUATbHBIMM IOKA3aTEIsIMU —
UHAEKCaMH Ce30HHOCTU. COBOKYMHOCTb 3THUX IOKa3zaTelied OTPakaeT CE30HHYIO
BOJIHY. MHIEKCaMU CE30HHOCTU SIBJSIIOTCSI MPOLIEHTHBIE OTHOIIECHUS (DaKTHUYECKUX
BHYTPHUT'OJIOBBIX YPOBHEMN K OCTOSIHHOW WJIM MIEPEMEHHOMN CPEIHEN.

Ecnu psin tuHaMUKU HE COAEPKUT SIPKO BBIPAKEHHOW TEHICHIIMU B Pa3BUTHH,
TO WHJIEKCHl CE30HHOCTH BBIYHCISIFOTCS [0 HSMIUPUYECKUM JaHHBIM 0€3 Hx
MPEABAPUTEILHOTO BEIPABHUBAHMSI.

JIJIst KaK0TO Mecsilla PaCCUMTHIBACTCS CPEHSsSI BeIMYMHA YpOBHS (7,), 3aTeM
U3 HUX BBIYUCISETCS CpEIHEMECSYHbIH YpOBeHb Mg Bcero psga (y), U B
3aKJII0YEHUE OMPEEsIeTCs MPOLIEHTHOE OTHOLLIEHUE CPEAHMX ISl KaXKI0ro Mecsila K
o01eMy cpeTHEMECSTIHOMY YPOBHIO psijia.

1 =21.100%. (9.27)
y

Ecnu psan auHaMuKH COAEPKUT OMPENEICHHYIO TEHACHIMIO B Pa3BUTHH, TO
IOPEXJIe YEM BBIYMCIUTH CE30HHYIO BOJIHY, (DaKTUUYECKHE JaHHBIE JOJDKHBI OBIThH
0o0paboTaHbl Tak, 4TOObI OblJa BBISBIIEHA 0OmIas TeHACHIMA. OOBIYHO Il ITOTO
MPUOETAIOT K aHATUTUYECKOMY BBIPABHUBAHUIO PsAJIa JUHAMUKH.

[Ipu wucnomp3oBaHWM  cmoco0a  aHAIMTHYECKOTO  BBIPABHUBAHUS  XOJT
BBIYHMCIICHU WHJIEKCOB CE30HHOCTHU CJIETYFOIIIHIA:

e [lo cooTBeTCTByIOMIEMY TOJWHOMY BBIYUCISIOTCS JUISI KaXJIOTO MecCSIa
(kBapTasia) BeIpaBHEHHBIE YPOBHM HA MOMEHT BpeMeHH (t),

e Omnpenenstorcs OTHOIIEHUS! (PAKTUYECKUX MECSUYHbBIX (KBapTAJIbHBIX) TaHHbBIX
(Yi) K COOTBETCTBYIOIIIUM BbIPAaBHEHHBIM JJAHHBIM ( ¥, ) B IIPOLICHTAX:

I, =(y,+7,)-100. (9.28)

L4 HaXOI[HTC}I cp€aHuc apI/I(I)MCTI/ItleCKI/Ie N3 TIPOLCHTHLBIX COOTHOH_IGHI/II\/'I,
paCCYUTAHHBIX 11O OJJHOMMCHHBIM IICPHUOJaM B IIPOLUCHTAX

Ii: (11+Iz+I3+. . -+In) . n, (929)

rac¢ n —4ucjo OJHOMMCHHBIX IICPUOJIOB.

B 06IJ_ICM BHUAC (bOpMy.]'Iy pacdeTa HHACKCA CC30HHOCTH MOKHO 3aIllMCaThb TaK:

I = Z% sn, (9.30)

75




6. Dj1eMeHThI NPOrHO3UPOBAHNS U MHTEPIIOJIALMHI

[IprMeHeHne NPOrHO3UPOBAHUS MPENIOIATAET, YTO 3aKOHOMEPHOCTh PA3BUTHS,
JNEUCTByIOIIasE B TMPOLLIOM (BHYTPHM psiia JIMHAMHUKH), COXPAHUTCS U B
OPOrHO3UpPYEeMOM  OynymieMm, T.e. TMPOTHO3 OCHOBAaH HAa  AKCTPAIOJISIIUHU.
DKCTpanojisuus, IpoBoauMas B Oyayliee, Ha3bIBaeTCs MEPCIEKTUBHOM, U B MPOIILIOE
— PETPOCHEKTUBHOIA.

TeopeTnueckoil OCHOBOM pacHpOCTpaHEHUsI TEHICHIIMU Ha OyAyllee SIBIsSeTCS
MHEPLUMOHHOCTh, KOTOpAasl IO3BOJISIET BBIIBUTH CJIOKHUBIIHMECS B3aWMOCBSI3M Kak
MEXY YPOBHSMHM JHHAMHYECKOIO psAJa, TAK U MEXIY IPYNIONA CBSI3aHHBIX PSIOB
nuHaMukd. Ha ocHOBE psiIoB TMHAMUKHM MOJY4YarOTCsl BECbMa HAJEKHbIE IMPOTHO3HI,
€CIM YpPOBHHM psJa JMHAMHKU COIOCTAaBUMBI M IOJYYEHbl HAa OCHOBE €IUHOMU
METO/0JIOTUH.

DKCTpanoJjsiyio B 00IIEM BUAE MOKHO MPEICTAaBUTh (POPMYIION:

Vir =f (i T,a;), (9.31)
rA€ J,., — IPOTHO3UPYEMBIN YPOBEHB;

yi— TEKYLIUH YPOBEHb TPOTHO3UPYEMOTO PAJIA;

T — nmepuon ynpexxaeHus;

aj — MapamMeTp ypaBHEHHUS TPEH/IA.

B 3aBucuMoOcCTH OT TOT, Kakue€ MNPUHLMIBI U UCXOJHBIE TAHHBIE IOJOKEHBI B
OCHOBY IPOTHO3a, BBIAEISIOT CIEAYIOLIME AJIEMEHTAPHBIE METOABI SKCTPANOJIALINU:
CpeliHero aOCOJIOTHOTO MPUPOCTA, CPEAHETO TEMIAa POCTa U SKCTPAMOJSAIUI0 HA
OCHOBE BBIPABHUBAHUS PSIIOB MO KaKOW — JINOO aHAIIUTUYECKON (hopMmyJIe.

e [IporHosupoBanue no cpeaHeMy aOCOIIOTHOMY IPUPOCTY

JUIsLT HaxOoXIEHUs MHTEPECYIOIIEr0 Hac AHAJIUTHYECKOTO  BBIPAXKEHUS
TEHACHIIMM Ha JIOOYyI0 AaTy t HEOOXOAMMO OMpEAeNUTh CPeIHUIl aOCONIOTHBIM
IPUPOCT U TOCTEAOBATENBHO MPUOABUTh €T0 K MOCIEIHEMY YPOBHIO Psiia CTOJIBKO
pa3, Ha CKOJIbKO NEPHOJ0B IKCTPANOIUPYETCA P,

Vi =y AL, (9.32)
I J,,, — YKCTAMOJIUPYEMbIid YPOBEHB: (i+t) — HOMEp 3TOTO YpOBHS (TOa),

1 — HOMEp TOCIEAHET0 ypOBHA (TOJa) HMCCIEIyeMOro Mepuoja, 3a KOTOPHIMA
paccumTaH A,

t — CpOK MPOTHO32a MEPUO]T YIPEKICHUS,

A — CpeHHI aOCOIFOTHBIN MPHUPOCT.

OpHako cremayeT MMETh B BHJY, YTO HCIOJIB30BAHUE CPEIHEro aOCOIIOTHOTO
IPUPOCTA JJIs TPOTHO3a BO3MOKHO TOJBKO MIPH CIIECAYIOIIEM YCIOBUU:

2 2
o <p;

ocm
;12N
2
e IIporHo3upoBaHue MO CPeIHEMY TEMITY MPUPOCTA
OcymecTBisieTcss B Ciy4dae, KOTJa €CTh OCHOBAaHHME CUWTaTh, YTO OOIIas
TEHJICHIIUSL PSAJa XapaKTEepU3YyeTCsl MOKa3aTeIbHOM (IKCIIOHEHIIMAIbHON) KPUBOM.
JUisi HaXOXKAEHUS TEHJEHUMHU HEOOXOJUMO ONpeNeNuTh CcpeaHuil KodhduimeHT

p 2=ZL2E&L. (9.33)

ocm
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pocTa, BO3BEACHHBIN B CTENEHb, COOTBETCTBYIOILIYIO MEPUOAY SKCTPAMOJIALUH, T.C.
o ¢opmyiie:

A 7t
Vi =Vi ok, (9.34)
r7€ y; — OCIeTHUN YPOBEHD psijia IMHAMUKY,
t — CpOK IIPOTHO34a,
k,— cpenHuit KoadGuImeHT pocra.

e [IporHosnpoBaHue Ha OCHOBE aHAJIMTUYECKOIO BEIPABHUBAHUSI TPEHAA

[Ipu 3TOM miId BBIXOJA 3a TPAHULBI HMCCIEIYEMOrO MEPHUOAA JIOCTATOYHO
MIPOJIOJKUATH 3HAYEHHSI HE3aBUCUMOW MTEPEMEHHOIN BpeMeEHH (t).

[Ipu TakoM MoaXo0/A€ K IPOrHO3UPOBAHUIO MTPEANOIIATAETCS, UTO pa3MEP YPOBHS,
XapaKTepU3yIollero siBlieHue, (OpMUPYETCS TMOJ BO3JICHCTBUEM MHOXXECTBA
(GakTOpoB, MpUYEM HE TMPEACTABISAETCS BO3MOXKHBIM BBIICIUTh OTIEIBHO UX
BIUsiHUE. B CBA3M ¢ 3TUM XOJ pa3BUTUS CBS3BIBAETCS HE C KAKUMHU—IHUOO
KOHKPETHBIMU (pakTOpamu, a ¢ Te4eHUEM BpeMeHH, T.e. y = f(t). [Ipu ananuse psuos
JMHAMMKY MHOT/IA IPUXOAUTCS NMPUOETaTh K ONPEIEICHUIO HEKOTOPBIX HEU3BECTHBIX
YPOBHEH BHYTPH JIaHHOTO psAJia IUHAMUKH, T.€. UHMEPNOTAYUU.

WNuTeprionsauuss MOXKET HPOBOJUTHCS Ha OCHOBE aOCOIIOTHOIO IPUPOCTA,
CPEIHEro TeMIIa POCTa U C MOMOIIBIO AHAIUTUYECKOTO BbIpaBHHMBAaHUA. OHA TaKkKe
OCHOBaHa Ha TOM WIM HHOM IHPEINOJOKEHUU TEHICHIMM W3MEHEHHUS YpPOBHEM,
XapakTep ATOr0 IPOTrHO3a HECKOJIBKO MHON: 3/1eCh YK€ HE NPUXOJUTCS
[pEeANnojgararb, 4YTOo TEHACHIMS, XapakTepHass s NPOLUIOro, COXPAaHUTCS U B
Oymytiem.

Bomnpocsl 1J151 TeopeTHYECKOTr0 KOHTPOJIS 3HAHU I

1. Jnst yero Hy>XKHO W3y4aTb JUHAMUKY SBJICHUN?

2. [aiite ompezeneHue psaa IUHAMHUKU. V3 Kakux 3J€MEHTOB OH COCTOUT U
KaKOB X CMbICH?

3. Kakue CymecTBYOT BUIbI PSA0B JUHAMUKHU?

4. Kakue nuHaMuUyecKue psIbl HA3bIBAIOTCS MOMEHTHBIMH M IOYEMY HUX
YPOBHHU HEJb3sI CYMMHUPOBATH?

5. Kakue psapl CTaTUCTUYECKUX BEIUYMH Ha3bIBAIOTCS HWHTEPBAJIbHBIMU?
[Touemy UxX ypOBHU MOKHO cymmupoBath? [IpuBenure npumepsi.

6. KakoBbl mMOpHYMHBI BO3HUKHOBEHHS HECOMOCTABUMOCTH JUHAMHYECKUX
psAoB?

7. Kakue mpuemMbl NPUMEHSIOTCS i NPeoOpa3oBaHMs HECOMOCTABUMBIX
PAI0B TUHAMUKH B COIOCTaBUMBbIE?

8. Kak ucuucnsercs cpeansis Jyisi UHTEpBAIbHOTO psina? [IpuBeaure npumMepsl.

9. Kak ucuncnsercsa cpeauss ajis MoMmeHTHOro psiga? [IpuBeaute npuMepsl.

10. Yro xapakTepusyloT TIOoKazaTreld aOCOJIOTHOTO MPUPOCTA U KaK OHH
UCYUCTSIOTCS ?

11. Yro npencrasiser coboit Temn pocta? Kak oH ucuucnsercs?
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12. Kakast cymiecTByeT B3aMMOCBSI3b MEXKIY MOCJIEI0BATEIbHBIMU EMHBIMU
kod(ppunmenTamu pocta U 6a3UCHBIM KOIPHUIIMEHTOM POCTa 32 COOTBETCTBYIOIIUI
nepuo? KakoBo npakTuueckoe MpuMeHEHNe 3TOW B3aUMOCBSI3U?

13. Uemy paBeH cpeHuid aOCOMIOTHBINA IPUPOCT?

14. Tlo xakoii popmyJsie UCUUCTAETCS CPEIHUM TeMIT pocTa?

15. Kak ucumncnsiercss cpeHuil TeMn npupocta’?

16. Kakumu Hanbosee pacnpoCTpaHEHHBIMU CTATUCTHUYECKHUMHU METOJAMHU
OCYILIECTBIISIETCSA U3yUYCHUE TPEHIA B PsiiaX TUHAMUKU?

17.B 4Yem CyImIHOCTh METOJA YKPYNHEHUS HWHTEPBAJIOB M JJIsi 4YE€ro OH
puMeHseTcs?

18. Kak mpou3BOauTCS CriaaXUBaHUE PAJOB JUHAMUKH CIIOCOOOM CKOJIB3SILIEH
(monBuxkHON) cpenHeit? B ueM TOCTOMHCTBA U HEIOCTATKU ATOTO METO1a?

19. B yeM CymHOCTh METO/Ia aHAJIUTUYECKOTO BBIPABHMBAHUS JUHAMUYECKUX
pAIOB?

20. Kak onpenesnsieTcst TUIl ypaBHEHUS TEHJCHIIMN JUHAMUKU?

21. OxapakTepu3yiTe TEXHUKY BIpAaBHUBAHUS Psiia TMHAMUKH 110 MPSMOM.

22.Yto mnpencTaBisioT cO0OM Ce30HHBIE KOJeOaHUs, B YeM MPaKTUYECKOE
3HAYEHUE UX U3YUYCHHUS?

23. Kak ucUucisaroTcss UHIEKCHI CE30HHOCTH?

24. Yto Takoe SKCTPanoJIALMs U UHTEPIOJISILIHS PSJIOB JUHAMUKU?

IIpuMmepsI perieHus 3aaa4

1. TpeOyercsa mpoBecTH aHAIM3 AWHAMUKH TPOJAXH MSICHBIX KOHCEPBOB 3a
2008 -2012 rr. [ns ymoOGCTBa M HAIVIAIHOCTH HWCXOJHBIE U PaCCUUTAHHBIC
MOKa3aTeIH U3JI0KEHbI B Ta0IHuHOM popme (Tadi. 9.1).

Tabmura 9.1
JlvHamMuKa MpoJIa’ku MSICHBIX KOHCEPBOB B OJTHOM U3 peroHoB 3a 2016-2020 rr.
U pacyeT aHAJIMTHYECKUX MOKa3aTele TMHAMUKY (JIaHHbIE YCIIOBHBIE)

l'on | Koncepsbl AGCOTIOTHBIH Temmbl pocta, % Temmbl AGcomoTHOe
MSICHBIE, IPUPOCT npupocta, % 3HaueHue 1%
MJIH. YCII. (cHMKEHUE), MPUPOCTA,
6aHOK MJIH. YCJI. 0aHOK MJIH. YCII.
copenbl- | ¢ 2016 | c mpens- | ¢ 2016 C c 2016 0aHoK
AylmuM T. AylmuM TI. npeabI- T.
TOJIOM TOJIOM TYIIAM
T0JIOM
1 2 3 4 5 6 7 8 9
2016 891 - - - 100,0 - 0,0 -
2017 806 -85 -85 90,5 90,5 -9,5 -9,5 8,91
2018 1595 +789 +704 197.9 179,0 97,9 79,0 8,06
2019 1637 +42 +746 102,63 183,7 2,63 83,7 15,95
2020 1651 +14 +760 100,85 185,3 0,85 85,3 -16,37
Htoro 6580 +780 - - - - - -

78




Ab6comotHblil mpupoct: A, =y, =V, ,A; = Vi — Y.

B namewm npumepe abconoTHOE yMEHbIIIEHUE MPpogaku KoHcepBoB B 2017 r. mo
cpaBHeHuto ¢ 2016 1. coctaBuio: 806 — 891 = - 85 myH. ycn. 6anok (Tadn. 9.1, rp. 2),
a 1o cpaBHeHMIO ¢ 0a3ucHbM 2016 1. mposaxka koHCepBOB Bo3pocia B 2020 r. Ha 760
MJIH. yCJI. 6aHOK (Tp. 3).

Temn pocma: Tp :L-IOO, Tp =2 100,

Yia Yo

Jis 2020 r. memn pocma no cpaBHeHuto ¢ 2016 r. cocraBui (159511)*100 =

185,3% (tabm. 9.1, rp. 5).

Temn npupocma: Tnp = A 100, Tnp = LY 100.
Vi Yo

[Toka3pIBaeT, HaIPUMEP, HA CKOJIBKO MPOLIEHTOB Ipojaxa KoHcepBoB B 2020 r.
BO3poca 1o cpaBHeHuto ¢ 2016 r.: (%}100 =85,3% =185,3-100=85,3% (rp. 6,7).

[Tokazarenr  aOCONIOTHOTO  3HA4eHHWs]  OJHOTO  MPOLIEHTAa  MPUPOCTa:
A
|%| 2% unu 0,01y, ,.
st 2020 1. abcomotHoe 3HadyeHue 1% mpupocta pasuo: 0,01%16,37 = 16,37
wm 14: 0,0855 = 16,37 miH. 0aHOK.

. . — Ay —
Cpeonecooosoti  abcomomuuiti  npupocm (A = 2.5 A= JI} ¢ ) TOpojaxu
n n—
MSICHBIX KOHCEPBOB 3a 2016-2020 IT. paBeH
A= ;io =190 unu A = 1651891 =190mrn.ycn.6anox .
Cpeonezooosoti memn  pocma (Tp=%/K, K, - K,-.... K, unu Tp = n )
Yo

PO MSICHBIX KOHCepBOB 3a 2016-2020 rr. paccuntaem ABYyMs CIIOCOOAMU:

Tp = 4,/0.905%1,979%1,026*1,009 =4, 1,853 = 1,167 wm 116,7%;
Tp = 4,/% — 41853 =1,167 uu 116,7%.

Cpeone200080ii memn npupocma (Tnp = Tp —100) TOTYYIUM, BBIUTS U3 CPEIHETO
temna pocrta 100%.

Top =116,7% - 100% = 16,7%.
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2. BBISBUTH CE30HHBIC KOJEOAHUS IO CISAYIONMIUM JaHHBIM O YHCIIE Pa3BOJOB
o Mecsaiam 3a 2018-2020 rr.

Mecsn Ywnciio pacTOPTHYTHIX OpakoB HNunexc
2018 2019 2020 B CPEJHEM 32 TPH roja CE30HHOCTHU

SHBapb 195 158 144 165,7 1224
DdeBpaib 164 141 136 147,0 108,6
Maprt 153 153 146 150,7 111,3
Armipenb 136 140 132 136,0 100,4
Mait 136 136 136 136,0 100,4
J4050):13 123 129 125 125,7 92,8
Wronb 126 128 124 126,0 93,1
ABrycr 121 122 119 120,7 89,1
CeHTs0pb 118 118 118 118,0 87,2
OKTA6pb 126 130 128 128,0 94,5
Hos6pb 129 131 135 131,7 97,3
Jlexabpb 138 141 139 139,3 102,9
Cpennnii 138,7 135,6 131,8 135,4 100,00
YpOBEHb psiia

1. IlpousBeneM ocpelHEHHE YPOBHEN OJJHOMMEHHBIX IEPUOIOB:

Youe. 10 T Vaus 111 Y sus. 12 195+158+144
SIHBapb = 3 = 3 = 165,7;
heK.10+VHeK.1] +Vrre1<. 12 138+141+139
Jiekadphb = 3 = 3 =139,3.

2. Ilo MecsaYHBIM CPEeTHUM YPOBHSIM OIPEAEITUM CPEIHHM 001N YPOBEHb

5o 2T 16248 1354
n 12
3. Ilo mecsiiam ornpeaeanM HHIEKChl CE30HHOCTH

Is :Q-IOO%.

Yy
Ly = (165,7 : 135,4) 8 100% = 122,4%.
Lo = ( 147,0 : 135,4) * 100% = 108,6%.

3. Ha ocHOBEe JaHHBIX O MPOM3BOACTBE CTHPAJIbHBIX MAalIUH [POU3BECTH

CIJIQKMBAHME METOJOM TPEXUWIEHHOW CPEIHEMN.
Mecsiig CrupaibHble MAIINHBI, TpextieHHbIe TpextieHHbIe
THIC. IIIT. CKOJIB3SIIIIME CYMMBI | CKOJIB3SIIHE CPESTHUEC

1 155 - -

2 163 - 161,7
3 167 485 153,7
4 131 461 152,0
5 158 456 145,3
6 147 436 145,0
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7 130 435 140,7
8

145 422 134,3
9 128 403 137,77
10 140 413 142,3
11 159 427 153,00
12 160 459 155,3

B3sB maHHBIC 32 MEpBbIC TPU MECSIA, UCUNCISIEM TPEXUICHHBIE CYMMBI, a 3aTEM
CpenHue:

1 1 1
5, = 55+ §3+ 67:161,7.
1 1 131
y, = 63+ §7+ 3 =153,7 n T.AO.

4. C INOMOIIbIO MCTOJAA AHAJIUTHYCCKOI'O BbIPpABHHBAHHA I10 Hp}IMOﬁ BbIPA3nUTC
OCHOBHYIO TCHACHIHUIO ITO CICAYIOIKUM JaHHBIM O IIPOU3BOJACTBEC MOJIOKA:

I'on MJIH. T., t t° ty Vi V-V (y - y'I)2
y
2008 13,3 -2 4 -26,6 13,02 0,28 0,08
2009 13,5 -1 1 -13,5 13,94 -0,44 0,19
2010 14,8 0 0 0 14,86 -0,0 0,00
2011 16,1 1 1 16,1 15,78 -0,32 0,10
2012 16,6 2 4 33,2 16,70 -0,1 0,01
Htoro 74,3 - 10 9,2 74,30 - 0,38

JIns BbIpaBHUBAHUA psAga AUHAMUKUA MO MPSIMOM MCIHOJIB3YEM YpaBHEHHE:
y=a,+at.

PacueTsl HEOOXOUMBIX 3HAUCHUI MPEACTABICHBI B TAOJIHIIE.

ap =743 : 5 =1486; a; =92 : 10=0,92.

B pesyaprare mnosiydaeM CIEIYIONIEE YpPAaBHEHHE OCHOBHOM TEHIICHIIMHU
MpOou3BOACTBA MOJIOKA B peruoHe 3a 2008-2012 rr. . y, =14.86 +0.92z.

[ToacTammnsisi B ypaBHEHHE NMPUHATHIE 0003HAYCHHUS t, BEIYUCIUM BHIPOBHCHHBIE
YPOBHH psiia TMHAMUKH.

2008: y 1 = 14,86 +0,92 (-2) = 13,02;

2009:y, =14,86+0,92 (-1)= 13,94 u 1.1.

3aganus 1 CaMOCTOSITEIbHOM padoThI

1. UmeroTcs CICAYOIHNEC JaHHBIC O IIPONU3BOACTBC IIPOAYKTOB ) KUBOTHOBOJCTBA:

I'on Msico, MJIH. T MoJ10KO, MJTH. T.
2011 10,0 72,6
2012 12,3 83,6
2013 15,0 90,8
2014 13,6 89,7

81




2015 14,7 94,9
2016 15,3 94,5
2017 15,5 93,3
2018 15,1 90,9
2019 15,2 88,9
2020 15,3 90,1

ITo xaxaoMy BuUAy MNPOAYKIIUU PACCUUTAUTE CPEIHEr0JI0BbIE aOCOJIFOTHBIE
MIPUPOCTHI, CPETHET0I0BBIC TEMITbI POCTA U IIPUPOCTA.

2. Ilo cieayroumyM JTaHHBIM O MPOU3BOJACTBE MoJjioka B P® 3a 2015-2020 rr.,
MJIH. T:

2015 2016 2017 2018 2019 2020
13,3 13,5 14,8 16,1 16,6 16,4

ONpENEIUTE CPEAHErOA0BbIE A0COIIOTHBIE MPUPOCTHI, CPEAHETOJOBBIE TEMIIBI
pocTa, CPEeAHErOA0BBIE TEMITBI IPUPOCTA.

3. Hcnonb3ys B3aMMOCBSI3b MOKa3aTeNe TUHAMUKH, ONIPEACIIUTE YPOBHU psifa
IWHAMHUKM M HEJOCTAloIIMe B TaOJMIlE IIENHBbIE I0Ka3aTead JUHAMUKH IIO
CICAYIOIIMM  JaHHBIM O TPOW3BOACTBE TMPOAYKIMUA  MPEANpUATUSIMU (B
COTNIOCTaBUMBIX II€HAX):

T'on [TpownsBoacTBo ITo cpaBHEHHIO C MPEABIAYIITIM T'OIOM
MPOIYKIIUH, aOCONIOTHBIN TEMI pOCTa, TEMIT
MJIH. PYyO. MPUPOCT, % MpUpOCTa,
MJIH. PYO. %

2015 92,5

2016 4,8

2017 104,0

2018 5,8

2019 7,4

2020 7,0

4. HmeroTca cheayrolye JaHHble O BHYTPUIOJOBOM JMHAMUKE IOCTaBKHU
IIEPCTSAHBIX TKaHEH B PO3HUYHYIO CE€Th OoOyiacTH 1o kBapTaiam 3a 2018-2020 rr.,
MJIH. pYO.:

Kgapran 2018 2019 2020
1 171,9 160,0 172,1
2 132,8 113,1 176,8
3 1444 124,2 139,1
4 154,7 155,8 141,2
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JUis aHanu3a BHYTPUTOJAOBOW JMHAMHMKHM MPOJAXKU IIEPCTSHBIX TKaHE: a)
OTIPENICNINTE HWHICKChl CE30HHOCTU; 0) m300pa3ute TrpauyecKu CE30HHYIO BOJIHY
Pa3BUTHS U3y4aeMOro sIBJIEHUS 1o Mecsitiam roga. Caenaite BHIBOIBI.
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Uupkosa Oubra AnekcaHpoBHa
Jlankuna Hatanea AnexkcanapoBHa

OBLLIAA TEOPUA CTATUCTUKU
Yacts 1

Yyebnoe mnocobue mno gucuumuinHe «CTaTUCTHKA (TEOpUS CTATHCTHKM,

COLIMAJIbHO — OJKOHOMHYECKasi CTaTUCTHKA)» MJii CTYACHTOB BceX ¢opMm
00Oy4YeHHUs1 PKOHOMUYECKUX HAIPaBJICHUN OTOTOBKU

[Toanucano k meuatu 25.11.21. dopmat 60x84 /16.
VYen. neu. 1. 5,25. Tupax 60 sk3. 3aka3z 2117122, Per. No71.

Otneuarano B UTO PyO1ioBckOro MHAyCTPpUATLHOTO HHCTUTYTA
658207, Py6rioBck, yiu. TpakropHas, 2/6.
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