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BBenenue

Meroaudeckne yKa3zaHHS TpeAHA3HAYCHBl JUIS  MPOBEICHUS
7a00paTOPHBIX  3aHATUH  CTyAeHTOB  cmeruaibHocTH — 38.05.02
«TaMOkKEHHOE JIEII0N.

B 1aHHBIX METOAMYECKHUX PEKOMEHIAIUAX II0 OpraHu3aIHH
7a00paTOPHBIX 3aHATUM W  BBINOJHEHUIO JTA0OPATOPHBIX PpadoOT
IIPEACTaBICHB OPTaHU3AIMOHHBIC AaCIEKThl JA0OPATOPHBIX 3aHATHM
(TpakTUKYMOB), ONpeAeICHbl 0COOCHHOCTHU MPOBEICHUS J1aOOPATOPHBIX
3aHATHH, CTPYKTypa OT4eTa 0 JabopaTopHO paboTe.

OHu mpecnenyeT Iiedb IOJYyYCHHE HABBIKOB HAKOIUICHHMS,
00pabOTKM M aHaIM3a CTATHCTHYECKONW WHQOpMammu, IpPUMEHCHHUS
KOMITBIOTEPHON TEXHHUKH, MPOTPAaMMHO - WHGOPMAIIMOHHBIX CHUCTEM,
KOMIIBIOTEPHBIX CUCTEM IPH aHAIIN3€ CTATUCTUUYECKHUX JTaHHBIX .

Meroaudeckiue  PEeKOMEHIAIMHM  TMO3BOJISAT  ONTHUMH3UPOBATH
BPEMEHHBIC 3aTpaThl Ha TMOATOTOBKY K JK3aMeHy. MeTtoauueckue
PEKOMEH/IAIMN BKIIFOYAIOT B ce0s BBEJEHUE, CTPYKTYPY J1a00paTOPHBIX
3aHATUH, COJEp)KaHUE J1TA0OPATOPHBIX 3aHATHH, CIHMCOK JIUTEpPaTypHI.
JlaHHbIlE ~ METOAWYECKHE  PEKOMEHJAIMU  TO3BOJIIT  CTyJACHTaM
MOJTOTOBUTHCS K TPOMEKYTOUYHOMY KOHTPOJIIO B TEUCHHE CEMECTpa.



1 Ilnanupyembie pe3yiabTarbl O00y4YeHHUS, COOTHECEHHbIe ¢
IVIAHUPYEMBbIMH  pe3yJbTaTAMHM  OCBOCHHSI  00pa3oBaTeIbHOU
MPOrpamMMBbl

eab npenogaBaHus AUCHUNIMHBI

SIBnsieTcsa mosydeHUe HaBBIKOB HAKOILICHUSI, 00pabOTKHU U aHaln3a
CTATUCTUYECKOU MH(OpMAIIUU, IPUMEHECHHUSI KOMIIBIOTEPHOU TEXHUKHU,
NPOrpaMMHO - MH(POPMAIUOHHBIX CUCTEM, KOMIBIOTEPHBIX CUCTEM
IIPU AHAJIN3€ CTATUCTUYECKUX JTAHHBIX.

3az(alm N3YICHUA NUCHUIIIINHBI

OCHOBHBIMH 3aJad4aMi  WU3YUYCHHUA  JUCUHUINIMHBI  ABJIAKOTCA:
HN3Y4YCHHUC OCHOBHBbIX KaTGFOpI/Iﬁ CTaTUCTHUKHU, PACCMOTPCHHUC MCTOIOB
IMOJIY4YCHHA, HAKOIJICHHA, O6pa6OTKI/I M aHajlu3a CTaTUCTHYECKOM
I/IH(l)OpMaI_II/II/I INPUMCHHUTCIBHO K Pa3JIMYHbIM o0JIacTsIM 9KOHOMUKHMH,

IIPOBCACHHUC CTaTUCTHUYCCKUX HCCHCHOB&HHﬁ, dHaJIn3a 41
IIPOTrHO3UPOBAHUA pPE3yJIbTAaTOB ACATCIIBHOCTH, (I)OpMI/IpOBaHI/Ie
HaBbIKOB CaMOCTOATCIIBHOTI'O, TBOPYCCKOTI'O HCITIOJIB30BaHUA

TCOPCTHYCCKUX 3HAHUU B HpaKTquCKOﬁ ACATCIIBHOCTU.

Komnerenuuu, d¢opmupyembie B pe3yjbTare OCBOCHHS
AUCIUILTHHBI

B nporecce n3yuenuss guciuiuinibl « CTaTUCTUKA» MPOUCXOIUT
dhopMUpOBaHUE CIECAYIOUINUX MPOPECCUOHATIBHBIX KOMIIETEHIIHM:

- CIOCOOHOCTH BJIAZIETh METOJAMHU M CPEJICTBAMM IOJYy4YCHUS,
XpaHeHus, o0paboTku HWHGOpPMAIIMK, HABBIKAMU HCIIOJIb30BaHUS
KOMIOBIOTEPHON TEXHUKH, NMPOTPAMMHO - WH(DOPMAIIMOHHBIX CHUCTEM,
koMrbloTepHbIX cucteM (OITK-3);

- BJaJICHUME HaBBIKAMM NMPUMEHEHHUS METOJIOB cOOpa U aHalu3a
JIAHHBIX TAMOXEHHOW CTaTUCTUKHU BHEIIHEH TOPTOBJIU U CIIEIUATBHOMN
tamokeHHoM ctaructuku (I1K-33).

B pesynpratre OCBOEHHS KOMIIETCHIIMM CTYACHTBI JIOJDKHBI
npuoOpecTy CiaeAyoIIue:

— 3HAHMS. KaTeTOPUM W TIOHATHUS CTATUCTUKH; METOIbI
OpraHu3aIu coopa, 00paboTKH JTAHHBIX (MaTepuasnoB)
CTAaTHCTHYECKOTO HAOIIOJCHUS; METOAbl aHainu3a HWH(OpMaIruu C
MOMOIIBI0 0000IIAIOIINX CTATUCTUYECKUX MOKa3zaTeneil (aOCOJIOTHBIX,
OTHOCHUTEJIBHBIX, CPETHUX BEIMYUH, MHIACKCOB H JIp.).
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— yMeHMSsl: OpPraHu30BaTh CTATUCTUUECKOE HAOIIOJCHUE; CTPOUTD
CTaTUCTHYECKHE TpauKu MW TaONMIBl,  aHAJTU3UPOBATh MACCHBBI
CTaTUCTUYECKUX  JAHHBIX;  HCUHCISITH M HHTEPIPETUPOBATH
CTATUCTUYECKHE TOKa3aTesid; (OpMyTUPOBATh BBIBOJbI, BBHITCKAIOIINE
U3 MPOBEICHHOT'O CTATUCTUYECKOTO UCCIIEIOBAHUSI.

— HaBBIKM. BJIQJICHUS MeToAaMHu cOopa, 0OpabOTKH U aHaIU3a
uH(OpMaAIUKA;, CAMOCTOSITEILHOTO OBJIAJICHUSI HOBBIMH 3HAaHUSIMHU B
o0JacTH TEOpUM CTATUCTHKU, BBIOOpAa M TPUMCHEHHS METOOB
CTATUCTUKH JIJI POBOJUMBIX MCCIICIOBAHUIA.



2 CTpykTypa j1a00paToOpHbIX padoT

JlaGopaTopHBIEe 3aHATHS 3aHATHE MPOBOJATCS B COOTBETCTBHUU CO
CTPYKTYpPOM, IPUBEACHHOM B Tabaumax 1-2.

Tabmuma 1 — Kpatkoe copepskanue J1a0OpaTOpPHBIX 3aHITHH IS
O4HO# (hOpMBI OOYUCHUS

No HaumMeHnoBanue 1a00paTopHOM pabOThI O0nem, yac

2 3

Cratuctrueckasi CBOJKa U IPYIIHPOBKA

CpeI[HI/Ie BeanuuHkl. Ilokazarenn BapHalnun

Anamm3z BAPpHUAIIMOHHBLIX PAI0B

Bunbl nucniepcuii

Bri6opounoe HabmoAeHNE

AHau3 psSa0B TMHAMUKH

~NOoOIOTBRRIWN I
NINDNNDDNN A

NHnexkcsl KOMWYECTBEHHBIX W Kade€CTBEHHBIX
moKasarejeu

HUrtoro 18

Tabnmuua 2 — KpaTtkoe conaepkanue 1a00paTOPHBIX 3aHATHR IS
O04HOM (hOpMBI OOYUEHUS

No HanmeHnoBanue jabopaTopHOi paboOThI O0nemM, uac
1 2 3
1 | CraTtuctryeckasi CBOJIKa U IpYNIUPOBKA 1
2 Cpennue BenuuuHbl. [lokazaTenu Bapuaiuu 0,5
3 | AHaiu3 BapuallMOHHBIX PSJIOB 0,5
4 | Buapl qucnepcuit 0,5
5 | BetbopouHoe HabmoAcHNE 0,5
6 | AHamu3 psJIOB TMHAMUKH 0,5
/ MNunekcsl KOJIMYECTBEHHBIX U KAUECTBEHHBIX 0,5

noKasareneu
Htoro 4




JlabopaTopnasi padora Nel
CTATUCTUYECKAS CBOIAKA U TPYIIIINPOBKA.

Heab padorbl. M3yyuTh OCHOBHBIE MPUHIMIBLI TPOBEIACHUS
CBOIKHN H Fp}’HHPIpOBKI/I CTATUCTHUYCCKHUX JAHHBIX W OCBOHUTH HUX
MPaKTUYECKOE MPUMEHEHUE C UCIOJIb30BAaHUEM CTaHJAPTHBIX (DYHKIIUMA
MicrosoftExcel.

KpaTkue TeopeTuyecKue cBeIeHUs

BakaelmmM 3TaroM HCCIIeIOBaHUS COIHUATbHO-YKOHOMHYECKUX
ABJICHUM
U TPOIECCOB SBIIACTCS CHCTEMAaTU3alMs IEPBUYHBIX JIAHHBIX M
MOJIyYEHHE Ha ATOM OCHOBE CBOJIHOW XapaKTEPUCTUKH OOBEKTa B I1E€JIOM
Ipy MO MOIIU OOOOIIAONIMX TMOKa3aTelel, YTO JOCTUTACTCS MyTeM
CBOJKH U TPYIITHUPOBKHU MTEPBUYHOTO CTATHCTUYECKOTO MaTepHalia.

Ceooxa — 95TO KOMIUIGKC TIOCIEI0BATEIbHBIX OIepaluid 110
OOOOIICHUI0O KOHKPETHBIX EIWHUYHBIX  (PaKTOpoB, 0Opa3yronmx
COBOKYITHOCTD, JIISi BBISBJICHUS THUIMYHBIX 4YEPT U 3aKOHOMEPHOCTEH,
MPUCYIIHUX N3Yy4aeMOMY SIBJICHHIO B IIEJIOM.

I pynnupoexoii Ha3bIBaeTCs pa3OMEHNE COBOKYITHOCTH Ha T'PYIIIHI,
OJTHOPOJIHBIC TI0 KAKOMY-JTH0O0 MPU3HAKY.

['pynmupoBka SBISETCS BaXHEUIIMM CTATHCTHYECKUM METOJIOM
O00OOIIIEHUSI CTAaTHUCTHYECKUX JAHHBIX, OCHOBOM JUIsi TPaBUIBHOTO
HCYHUCIICHUS CTATUCTHYECKUX TTOKa3aTeNeH.

C MoMoIIpI0 METO/1a TPYIIITHPOBOK PEIIAOTCS CIACAYIOIINE 3a/1auu:

® BBIJICTICHUE COIMATTBHO-DKOHOMUYECKUX THUIIOB SIBJICHUIA;

® U3Y4YECHUE CTPYKTYPHI ABJICHUS U CTPYKTYPHBIX CIIBUTOB,
MPOUCXOISAIINX B HEM;
® BBIABJICHUE CBSI3U U 3aBUCHMOCTH MEXK]Y SABJICHUSMH.

Bce rpynnupoBKkr MOTYT OBITH TOCTPOEHBI IO KAKOMY-TO OJTHOMY
(mpocTas rpynmnupoOBKa) WIM HECKOJIBKHM CYIIIECTBEHHBIM MpPU3HAKaM
(cnoxkHast TpynnupoBka). [Ipu MOCTPOCHUM CIOXKHOW TPyNIUPOBKU
CHayajga Tpynmnbl (POPMUPYIOTCS MO OJHOMY MPU3HAKY, 3aTEM JTHU
IpPyHIbl AEIATCS Ha MOATPYIIbI MO JAPYroMy MNPU3HAKY, KOTOpHIC, B
CBOIO OYEpElb, NEIATCA Ha TPYINbl II0 TPETbEMY MPU3HAKY U T.A.
CloxkHBIE TPYINIUPOBKU JAIOT BO3MOXHOCTh H3YYUTh €IUHHUILIBI
COBOKYITHOCTH OJHOBPEMEHHO IO HECKOJIBKUM IPU3HAKAM.
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[TocTpoeHue TpynnmupoOBKH HAYMHAETCS C OMNPENENICHUS COCTaBa
IPYNIUPOBOYHBIX MPU3HAKOB.

[ pynnuposounvim npuznaxom Ha3bIBACTCS MPU3HAK, IO KOTOPOMY
MPOBOJUTCS pa30MEHUE €IUHUI] COBOKYITHOCTU HAa OTACIbHBIC TPYMIIbI.
OT npaBUJIBHOTO BBIOOpA TPYNIUPOBOYHOTO MPU3HAKA 3aBUCSIT BBHIBOJIbI
CTATUCTUYECKOTO UCCIIEIOBAHUSI.

B ocHOBaHu€ rpynnupoOBKUA MOTYT OBITh MTOJIOKEHBI KaK KOIUYeCHl-
8eHHble, TaK U ampubymuenvie npushaxu. 1lepBble UMEIOT YUCIOBOE
BbIpaKeHHE (00BbEM TMPOU3BOJACTBA MPOAYKIIMU, BO3PACT YEJIOBEKa,
OpuObUIbL TPEANPUITHS U T.JA.), a BTOPbIE OTPaXKalrOT COCTOSHUE
€AMHUIBI COBOKYIMHOCTH (MOJ 4YEJIOBEKa, CEMEWHOE IMOJIO0KEHHUE,
OTPACIIEBYIO MPUHAICKHOCTh NpEeANPUATHS, ero dbopmy
COOCTBEHHOCTH H T.1I.).

[Tocne TOro xkak OmpenesieHO OCHOBaHUE TPYNIUPOBKHU, CIETYET

pPEIINTh BOMPOC O KOJUYECTBE TPYII, HA KOTOpPHIE HAAO0 Pa30oUThH
UCCJIETyEMYIO0 COBOKYITHOCTb.

Yucno Tpymnm 3aBUCHMT OT 3a7ady HCCIEIOBaHHMS ¢ BHUAA
NoKazaressi, MOJI0)KEHHOIr0 B OCHOBAaHWE T'PYNIUPOBKHU, YUCIEHHOCTH
COBOKYITHOCTH, CTEIIEHH BapHUaIliy MPU3HAKA.

Ecnu rpynmupoBka CTpoUTCs MO aTpuOyTHBHOMY MPHU3HAKY, TO
rpynn, Kak MpaBuiio, OYJET CTOJIBKO, CKOJIBKO WMEETCsS Tpajalluii,
BUJIOB COCTOSTHUM y 93TOro Tpu3HaKa (Hampumep, TPYNIUPOBKA
pabOTHUKOB 110 00PA30BAHUIO).

Ecnu rpynnupoBka NpoBOAUTCS 1O KOJIMYECTBEHHOMY MPHU3HAKY,
TO HEOOXOAMMO OO0paThuTh 0CO000€ BHUMAHUE HAa YKCIO €IUHUII
UCCIIETyeMOro 00bEKTa U CTENEHb KOJIEOJIEMOCTH TPyNIHUPOBOYHOIO
pHU3HaKa.

[Ipyu  HeOOnbIIOM O0BEME  COBOKYMHOCTH HE  CIEIyeT
00pa3oBbIBaTh OOJBIIOE KOJIMYECTBO TPYMI, TaK KaK TPyHIbl OyIyT
BKJIIOYaTh HEJOCTAaTOYHOE YMCIO eauHull o0bekra. [losromy
MOKa3aTelM, pacCuMTaHHbIe JUIi TakuX TPyIm, He OyayT
NPEACTaBUTEILHBIMU W HE TIO3BOJIAT  TOJYYUTh  aJCKBATHYIO
XapaKTePUCTUKY UCCIIETYEMOTO SIBJICHUSI.

Yacto TpynmupoBKa IO KOJMYECTBEHHOMY IMPU3HAKY HMMEET
3a/layy OTpa3uTh pPaCIpEACICHUE €IUHMI] COBOKYIMHOCTH IO 3TOMY



npu3HaKy. B 3ToMm cilydae KOJIMYECTBO TPYII 3aBUCHUT B TEPBYIO
ouepelb OT CTENEHHU KOJIEOJEMOCTH TPYNIUPOBOYHOTO MPHU3HAKA: YEM
oHa Oojble, TeM OoJbllle TPYNI ciaeayeT oOpazoBaTh. Uem OoJblie
IPyII, TeM TOYHEEe OYyJeT BOCIHPOM3BEICH XapaKTep HCCIETyeMOTO
o0bekTa. OAHAKO CIMIIKOM OOJIBIIIOE YKCJIO TPYII 3aTpygaHsET
BBISIBIICHHE 3aKOHOMEPHOCTEM TP  HCCJICAOBAaHUU  COIUAJIBHO-
DKOHOMMYECKUX SBJCHUW U TmpoueccoB. lloatomy B Kaxaom
KOHKPETHOM Clly4ae TMpU OMNPENEICHUH 4YHucia TPYIIl Cleayer
UCXOJIUTh HE TOJIBKO M3 CTEMEHH KOJEOJIEMOCTH NpPHU3HAKA, HO U W3
ocobeHHOocTel 00BEKTa U LIETTU UCCIIEI0BAHNUS.

Onpenenenue  uucia epynn € MOXHO  OCYIIIECTBHUTH
MaTeMaTHYEeCKUM ITyTeM, UCIIOIb3ys Gpopmyny Crepmaxkecca:

n=1+3,322+IgN, (1)
r71e 1M — 9ucio rpymi; N — 9uciao eTuHNI] COBOKYITHOCTH.

HenoctaTtox ¢opmynsl Crepkecca COCTOUT B TOM, UYTO €€
MPUMEHEHHE JTA€T XOPOIINE Pe3yJIbTaThl, €CIM COBOKYITHOCTh COCTOUT
13 OOJIBIIIOTO YHCIIa CAWHUII, paclpeiecHue eIWHHI] 10 MPU3HAKY,
MIOJIOKEHHOMY B OCHOBaHHE T'PYIITUPOBKHU, OJM3KO K HOPMAIBHOMY U
IIPH 3TOM B TpyNIax MPUMEHSIOTCS paBHBIC HHTEPBAJIbI.

YtoObl TONYYUTh TPYMIMbI, aJCKBATHBIC JIEUCTBUTEIHLHOCTH,
HE00XO0MMO PYKOBOJICTBOBATHCS CYITHOCTBIO H3y4aeMOTO SIBJICHHUSI.

Korma omnpeneneHHoO 4YUCIO TPYyII, CIEAYET OIPEACIIUTH
VHTEPBAJIBI TPYIITUPOBKH.

Humepean — 510 3Ha4eHUs BapbUPYIOLIETO IIPU3HAKA, JICKAILLNE B
ONPENECICHHBIX TpaHuLax. Kaxapli MHTEpBal MMEET CBOK BEIUYMHY,
BEPXHIOI0 M HWXHIOK TPAHUIBI WKW XOTS Obl OAHY W3 HUX. HuowcHet
eparuyel. uHmepeana Ha3bIBACTCS HAVMEHbIIEE 3HAYCHUE INPU3HAKA B
UHTEpBAJIC, A4 6epXHeli 2paHuyeu SBIAETCS HauOOJbIIee 3HAYCHUE
OpHU3HaKa B HeM. Benuuuna unmepeana NpeACTaBIsieT cOOON pa3HOCTh
MEXKIYy BEPXHEU U HU)KHEW I'PaHULIAMU UHTEpBaa.

NHTepBasibl TPYNIIUPOBKU B 3aBUCUMOCTH OT MX BEJIWYHUHBI
OBIBAIOT PaBHBIE U HEPABHBIE.

Ecmn Bapuanys npuszHaka MNpPOSABISAETCS B CPAaBHUTEIBHO Y3KHUX
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IpaHMIAX ¥ pacIpeesiCcHHe HOCUT PaBHOMEPHBIN XapaKTep, TO CTPOST
TPYIIUPOBKY C PAaBHBIMU HHTEPBaJIaMH.
Benuuuna pasnoco unmepeana BeraucisieTcs mo popmyie
i:(Xmax' Xmin) /n, (2)
I'7I€ Xmax U Xmin — MAaKCUMAJIBHOC 1 MUHHMAJIBHOE 3HAYCHUS TpHU3HAKa B
COBOKYITHOCTH.

[Ipexae wyeM omnpenensTh MaKCUMalbHOE W MHUHHUMAJIBHOC
3HAYEHMS, U3 COBOKYMHOCTH PEKOMEHIYETCS HCKIIOYUTh aHOMAaJbHbIE
HaOJI0ICHUSI.

Ecnn wmakcuManpHOE W MUHHMAJIbHOE 3HAYEHUS CHIIBLHO
OTJIMYAIOTCS OT CMEXKHBIX C HHMH 3HAauYCHMH BapHaHTOB B
YIOPSIOYECHHOM Py 3HAUYCHHH TPYNIIMPOBOYHOTO IMPHU3HAKA, TO IS
OMpeNIe/ICHNs BEJIWYMHBI HWHTEpBaJia CJIEIYyeT HCIOJb30BaTh HE
MaKCUMajJbHOE M MHUHHUMAJIbHOE 3HAYCHHS, a 3HAUYCHHS, HECKOJIBKO
MPEBBIIAIONNE MUHIMYM M HECKOJIBKO MEHBIIIE, YeM MaKCUMYM.

[lonyuyeHHOe 3HaueHWE BEJIWYMHBI HWHTEpBaja HEOOXOJAMMO
OKPYTJIUTh, KaK IIPaBUJI0, B OOJIBIIYIO CTOPOHY.

Ecim pasmax Bapwanmuu TIpU3HAKa COBOKYITHOCTH BEIHK U
3HAUYCHHMS TpU3HAKa BapbUPYIOTCS HEPABHOMEPHO, TO CIIEIyET
UCIIOJIH30BaTh TPYIIUPOBKY  C HEpaBHBIMH  HWHTEpPBaJaMHU.
Hcnionp30BaHre HEPAaBHBIX MHTEPBAJIOB XapaKTEPHO I OOJBIIMHCTBA
COIIMAIbHO-DKOHOMHYECKUX  SBJICHUH, OCOOCHHO TIpM  aHaJu3e
MaKpO3KOHOMHUYECKHX TTOKa3aTene. |

HepaBabie UHTEPBAJIbI MOTYT OBITH MIPOTPECCHUBHO
BO3PACTAIONIMMHU WM MPOTPECCUBHO YOBIBAIOMIMMU B apuU(hMETHUUECKOM
WIM TEOMETPUYECKONM TPOTPECCHH, a TakKe IIPOM3BOJBLHBIMU M
CTIEIUATU3UPOBAHHBIMH.

Hcnonb30BaHuEe npozcpeccugHo-603pacmarux U npocpeccusHo-
yovlgarowux uHmepeanos OOBICHICTCS TeM, 4YTO KOJIWYECTBEHHBIC
U3MCHEHHUS pa3Mepa IpHU3HaKa HMMEIOT HEOJMHAKOBBIC 3HAYCHUS B
HU3IIHUX W BBICIIUX TI0 pa3Mepy MpU3HaKa rpyIIax.

Cneb;uaﬂwupoeaHHble unmepedaivl UCIIOJb3YIOTCA IJIAA BBIACICHUA
N3 COBOKYIIHOCTH OIHHMX MU TCX KE THIIOB IIO OJHOMY MU TOMY IKC
[MPU3HAKY OJIA HBHGHI/Iﬁ, HaXoaaHUXCs B Pa3JIMYHbIX YCIIOBUAX.
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[Ipy w3yyeHWH  COIMAIBLHO-DPKOHOMUYECKHX  SIBJICHUW  Ha
MaKpOypOBHE YacTO MPUMEHSIOT TPYIIUPOBKH, UHTEPBAIBI KOTOPHIX
HEe OyAyT HU TMPOTPECCHBHO-BO3PACTAIOINIMMHU, HHU MPOTPECCUBHO-
yOBbIBatOIMMHU. Takue MHTEPBaAJIbl HA3bIBAIOTCS NPOU3BONbHBIMU U, KAK
MIPaBUJIO, UCTIONB3YIOTCS MPHU TPYIIUPOBKE MPEANPUITHHI, HAPUMED,
110 YPOBHIO PEHTA0EIHLHOCTH.

HHTepBabl TPyNIUPOBOK MOTYT OBITh 3aKPBITHIMA M OTKPBITHIMHU.
3axpvimuimu Ha3BIBAIOTCS MHTEPBAJIBI, Y KOTOPHIX UMEIOTCSI BEPXHSS U
HUOKHSSI TPaHUIBl. Y OmKpbimbiX WHTEPBAJIOB yKa3aHa TOJIBKO OJIHA
IpaHuIla; BEPXHSS — Y MEPBOT0, HIXKHSS — Y MOCIEIHETO.

[Ipu rpynmupoBKe €IWHUII COBOKYITHOCTH IO KOJIHMYECTBEHHOMY
MPU3HAKY TPaHUIIEI HHTEPBAJIOB MOTYT OBITh 0003HAYCHBI MO-Pa3HOMY,
B 3aBUCUMOCTHU OT TOTO, HEMPEPHIBHBIN ATO MPU3HAK WJIM MPEPHIBHBIN.

Ecnu ocHOBaHUEM TPYIIUPOBKHU CIY>KUT HEMIPEPHIBHBIN MPU3HAK,
TO OJHO M TO K€ 3HAaYEHHE MPH3HAKa BBICTYIIACT M BEPXHEU, M HIKHEH
IpaHMIIAMH JBYX CMEXHBIX HHTEpBajIoB. Takum 00pa3oMm, HIDKHSS
rpanuna (i + 1)-ro uHTEpBajia paBHa BepXHEH rpaHulle i-r0 HHTEepBaa.

Ecnu B ocHOBaHWY TPYNIIUPOBKH JICKHUT MPEPBHIBHBIN MPU3HAK, TO
HWKHAA rpanuna (I + 1)-ro wmHTEepBajia paBHAa BepxXHEH IpaHuie i-ro
WHTEpBaja, yBEIMYCHHOM Ha 1.

[Tocne onpeneneHus rpaHuI] TPYIIT CTPOUTCS PsIT pacrpeeIeCHus.

Cmamucmuyeckuil psi0 pacnpeoeneHus — 3TO YHOPSAOUYECHHOE
pacrpeieieHue eIMHUI] COBOKYITHOCTH Ha TPYMIIBI M0 OMPeIeTIEHHOMY
BapbUPYIONIEMY MTPU3HAKY.

B 3aBucumocTH OT TpH3HAKa, B3SITOTO 32 OCHOBY T'PYIIHPOBKH,
pa3IuyaloT aTpUuOyTUBHBIC U BAPUAIIMOHHBIC PSIBI pacTIpeICTICHUA.

Ampubymusnvie  psaovl  pacnpedenenusi  TOCTPOSHBI  TI0
KaueCTBEHHBIM IIPU3HAKaM (pacipeaesieHUe 110 MOy, HAlTMOHAIBHOCTH,
npodeccuu u T.1.).

Bapuayuonnvie  paovt  pacnpeodeneHuss ~ TOCTPOEHBI  TIO
KOJUYCCTBECHHOMY ITPU3HAKY.

Psin pactipeeneHust npuHATO 0pOPMIISITH B BUJIC TaOJIHII.

JIro00¥ BapWallMOHHBIA PSII COCTOMT M3 JIByX DJIEMEHTOB:
BapUAHTOB U YaCTOT.

Bapuauwmamu  cuuTalOTCs  OTACIbHBIC 3HAYCHHUS TMpU3HAKa,
KOTOpbI€ OH MPUHUMAET B BapHAIMOHHOM pAIY, T.€. KOHKPETHOE
3HAUYCHHE BapbUPYIOIIETO 3HAYCHUS ITPU3HAKA.

Yacmomsi — OTO YHUCICHHOCTH OTICIBHBIX BApHAHTOB WIIH
Ka)XJIOH TpyNIbl BApUAIIMOHHOTO Psja, T.€. 3TO YHCIIa, ITOKa3hIBAIOIINE
KaK YacTO BCTpPEYAIOTCS T€ WM HWHBIC BapWaHTBl B PSay
pactpeneneaus. CymMmmMa BCEX YacTOT OINMPEACISICT YHMCISHHOCTh BCEH
COBOKYITHOCTH, €€ 00BEM.
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IopsiioK BBINOJIHEHUSA PA0OTHI

1. BeiOop rpynmupoBOYHOrO MpU3HAKA.

2. OnpeneneHre KOJIUYECTBA TPYIII.

3. Pacuer BenmnunHBI MHTEPBAJa TPYIITUPOBKHU.

4.Y cTaHOBJIEHUE TPAHULL TPYIIL.

S.IlocTpoeHue paaa pacnpeaeiiCHus.

6.Bb100p mokazareneit Ajisi XapakTepUCTUKU TPYIIIL.
7.Pacuer BeIMUMHBI TOKA3aTENIEH MO KAXKAOU TPyMIIE.
8.CBelleHUE JaHHBIX TPYNIUPOBKHU B TAOIUILY.

IIpumep BbINOJHEHUS PA0OTHI

3aoanue. llpousBecT TPYNIUPOBKY NPEANPUITHH pPEruoHa I10
CTOMMOCTH OCHOBHBIX CPEJICTB M OINPEICIUTh CPEIHHI 00hEM BBITyCKa
NPONYKIMK B Kaxaou rpymme. VcxomHele paHHBIE ISl pacdeTa
MpUBEACHBI B Ta0. 1.

Taonuya 1
Xapakmepucmuka Npeonpusmull  pecuoHa Nno  CMoOUMOCmu
OCHOBHBIX CpedCma U 00beMy 8bINYCKA NPOOYKYUU

Howmep Croumocts O6bem Howmep Croumocth O6bem
NpeanpuiaATus OCHOBHBIX BBIITYCKa NpCaAnpusaATUusd OCHOBHBbIX BBIITYCKa
CPEACTB, MJH | MPOJIYKIIMH, CPEICTB, MJH | MPOIYKIMH,
pyo. MJTH PYO. pyoO. MJIH pyo.
1 5999 5349 16 6413 7079
2 6925 6882 17 9387 6339
3 6925 7046 18 3949 1544
4 10097 7248 19 10826 11431
5 8097 5256 20 6695 4105
6 11116 14090 21 6633 13366
7 5880 3525 22 6472 6340
8 7355 5431 23 6183 3624
9 9566 7680 24 8107 4917
10 7884 8226 25 9369 9040
11 7038 4081 26 11817 5359
12 4950 10473 27 4894 6266
13 4550 6097 28 8488 17093
14 3427 5307 29 7560 11641
15 6062 7400 30 6429 12328
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B coorBeTcTBMM ¢ 3amaHWeM TPYNIUPOBOYHBIM MPU3HAKOM
SIBJISICTCSI CTOMMOCTB OCHOBHBIX CPEZCTB MPEATIPUATHA.

KonuuectBo rpynn n = 1 + 3,322 * 19g(30) = 6. CnenoBaTenbHO,
COBOKYMHOCTh HEOOX0AMMO pa30UTh Ha 6 TPYIIIIL.

Tenepsr ompenensercss MUHUMAIbHOEC U MAaKCHMAJIBHOE 3HAYCHUS
NpPU3HAKa B COBOKYMHOCTH, JIJII 3TOTO HCIOJB3YIOTCS CTaHIapTHBIC
¢bynkun MSExcel MAKC, MUH (kareropus «CTaTHCTHYECKHE) ).
MunuManbHOE 3HaueHHe cocTapisier 3427 muH py0., MaKCUMaJbHOE -
118/7 miH pyo0.

PaccuuteiBaeTcs BeIuYMHA PAaBHOTO HHTEPBAJIa IPYIITHUPOBKU:

I = (11817 —3427)/ 6 = 1400 muu pyo.

Takum 00pa3zoM, BenrmurHa nHTEepBajia coctapisieT 1400 miH pyo.
OmnpenensitoTcst rpaHuiibl Tpyi (Tadu. 2).
Taonuuya 2
Pacuem epanuy epynn u uacmom

Howmep rpynnsl | Huxnss rpannna | Bepxsss rpanuna | KonndecTBo npeanpustui
1 3427 3427+1400=4827 3
2 4827 4827+1400=6227 6
3 6227 6227+1400=7627 10
4 7627 7627+1400=9027 4
5 9027 9027+1400=10427 4
6 10427 10427+1400=11827 3

PaccunTeiBaeTCsi KOJIMUECTBO MPEANPUITHH (HACTOTA), BOIIEIINAX
B KaXIyl0 TpyHIy C HUCIOJb30BAHUEM CTaHAAPTHOM (YHKIIHUH
MicrosoftExcel[YHACTOTA (kateropust « CTaTUCTHYCCKUE ).

Oynkuus YACTOTA noipkHa 3a1aBaThCsl B KauecTBE (HOPMYJIBI
MaccuBa. J{J1 3T0oro He00X0AMMO CAENATh CIEAYIOIIEE:

l.Beigenuts nuamna3oH sYEEK, PaBHBIM KOJIMYECTBY HWHTEPBAJIOB,
HayWHas C STYEUKH, copepxanien popmyiy.

2.Haxatsp knaBuiry F2.

3.Haxats ognoBpemenno kinauii CTRL + SHIFT + ENTER

Ecnu ¢opmyna He Oyner BBedeHa Kak (opMysia MacCuBa,
€MHCTBEHHOE 3HaUeHUE OyJeT paBHO 1.

Pe3ynbTathl pacueToB cBOASATCA B Ta0. 3. B Tabnuiie npeacraBieH
BAPUALIMOHHBIA P PACHPEICICHUS MNPOMBIIUICHHBIX TPEANPUATHAN
pEruoHa 0 CTOMMOCTHA OCHOBHBIX CPEJICTB.



Taonuua 3
I'pynnuposka npeonpusmuii pecuoHa no CmouMoCmu 0OCHOBHbBIX

cpedcmea
['pynnel npennpusaTui KomunuecTso CpenHsisi cTOUMOCTD Cpennuii 06bemMm
10 CTOUMOCTHY OCHOBHBIX | HPEANPUATHH OCHOBHBIX CPE/ICTB, IPOU3BOJICTBA, MITH

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

BapuanTtamu psiga pacnpeneneHus siBISIIOTCS OT/ICJIbHBIC 3HAYCHUS
CTOMMOCTH OCHOBHBIX CPEJCTB IMPOMBIIUIEHHBIX TPEANPUITAN PETUOHA,
4aCTOTAMU — KOJIMYECTBO MPEANPUITHM, BOIIEIIINX B KAXKIYIO TPYIIY.

I[To kaxmoW Trpynne MNOpeAnpUATHNA ONPEACISACTCS CPEIaHss
CTOMMOCTb OCHOBHBIX CPEJICTB MPEANPUSITHS U CPEITHUI 00BEM BBIITYCKa

MPOTYKIIHH.

Bwi6oowi:

B Xxozxe mnpoBeneHWs CBOJKM W TPYNIIUPOBKH CTATUCTUYECKOM
uHpopMauuu  pa3OUIM  COBOKYHHOCTb,  cocTosimyro u3 30
IPOMBILJIEHHBIX MPEANPUATHNA, HA 6 TPYIIIL.

B kayecTBe TIpynmUpOBOYHOIO TMpPU3HAKA B3sUIM I0KA3aTellb
CTOMMOCTH OCHOBHBIX CPEACTB NpeAnpusTuil. J(aHHBIM npu3HAK
ABJISIETCS] KOJMYECTBEHHBIM. [lomyunnacek mpocrast rpynmupoBKa.

[To xaxmoW rpymme NPpeAnpUSATUN PACCUUTAINA IIOKA3aTelnu —
CPEHIOI0O CTOMMOCTb OCHOBHBIX CPEACTB NPEANPUITUS U CPEIHHIM
00BbEM BBIITYCKa IPOAYKIIUH.
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JlabopaTopnasi padora 2
CPEJHUE BEJIMYUHBI. IOKA3ATEJIN BAPUALIUN

Leap padorbl. M3ydnTh OCHOBHBIC MPUHIIMIIBI pacdyeTa CPEIHHUX
BEJIMYMH W TIOKa3aTelied Bapwali W 10 HECTPYIIHUPOBAHHBIM U
CTPYNIIMPOBAHHBIM JaHHBIM M OCBOUTDH MX MPAKTUYCCKOE IPUMEHEHHE C
UCIOJIb30BaHUEM cTaHaapTHRIX Gyukmui Microsoft Excel.

KpaTkue TeopeTndeckue cBe1eHUA

N3yyas 3aperucTpupoBaHHbIE B IPOIECCE CTATUCTUYECKOIO
HAOJIIOICHUSI BEJIWYMHBI TOTO WM HMHOTO MpPHU3HAKA Yy OTACJIbHBIX
€UHUIl COBOKYITHOCTH, MOXXHO OOHApY>XUTh Pa3IUYUs MEXKIY HUMH.
[ToaToMy, 4TOOBI ONpEAeIUTh 3HAYCHUE IMPHU3HAKA, XapaKTEPHOE IS
BCEl HM3yuyaeMOll COBOKYMHOCTH €JIWHMI], HCIOJb3YIOT CpEIHUE
BEJIMYMHBL.

Cpeonsas  eenuuuna  TPEJACTABIASAET  COOOM  00OOIIEHHYIO
KOJIMYECTBEHHYIO  XapaKTepUCTUKY TMpPHU3HAKA B CTATUCTHYECKOU
COBOKYITHOCTH B KOHKPETHBIX YCJIOBHUSAX MecTa U BpeMeHH. [lokazarenb
B (opme cpeaHell BEIWYMHBI BBIpA)KaeT THUIWYHBIE YEpThl U JaA€T
00OOIIEHHYI0 XapaKTePUCTUKY OJHOTHUIIHBIX SBJICHUN IO OJHOMY U3
BapbUPYIOITUX TPU3HAKOB.

Cpennsast BelIWuMHA SBJETCA Haubojee pacupoCTpaHEHHOU
dbopMOI CTAaTUCTUYECKUX TTOKa3aTeIeH.

CpenHue BETUYWHBI ACIATCA HA JiBa OOJBIINX KJlacca: CTEIICHHBIC
CpEeJHUE U CTPYKTYpPHBIC CpEIHUE.

CreneHHbIC CpETHUE B 3aBUCUMOCTHU OT MPEACTABICHUS UCXOIHBIX
JAQHHBIX MOTYT OBITh IIPOCTHIMHU 1 B3BEILICHHBIMH.

Ilpocmas cpedrsss pacCUUTBHIBACTCS M0 HE CIPYIITUPOBAHHBIM
JTAHHBIM M UMEET CIICTYIOITUN OOIINi BUI:

X= [ ®

I7I€ X;- BEJIMYMHA OCPEIHIEMOr0 MIPU3HAKA Y KaXJ0N €IMHULIBI
COBOKYITHOCTH; N — 00beM COBOKYIHOCTH; Z — ITIOKa3aTeIb CTCIICHU
CpEIIHEN.

B3sewennas cpeonsss BBIMUCIACTCS 110 CTPYNITUPOBAHHBIM
TAHHBIM U UMeET OOIUN BU
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S _ Z|Xxifi
X_\j Yfi' )

rae fi- dacrora wiM TOBTOPSAEMOCTh WHAMBHIYAIbHBIX 3HAYCHHMA
IIPU3HAKA B COBOKYITHOCTH.

BeiOop  Buma  cpemHel  ompenensercss  YKOHOMHYECKHM
COAEPKAHUEM MOKA3ATEINs U UCXOIHBIX TAHHBIX. B KaKA0M KOHKPETHOM
CIIy4ae MPUMEHSETCS OTHA U3 CTEIIEHHBIX CPEIHUX.

Hawubomnee pacripocTpaHEHHBIM BUIOM CPEIHUX BEJIMYUH SIBIISICTCS
cpennsisi apupmerndeckas. OHa TPUMEHSETCS B TeX ClydasxX, Korja
00bEM BapbUPYIOUIETO MPU3HAKA JJIsI BCEM COBOKYITHOCTH BbIpa)aeTcs
CYMMOW 3HAYEHH I MPU3HAKOB OT/CJIbHBIX €€ CIUHHUII.

Cpenuss apudmeTnyeckas IpocTasi paCCUUTHIBACTCS 10 hopmyJie

X =24 (5)
Cpenuss apupMeTHIecKas B3BElIeHHast —110 POpMYyJIe
X = 2 xifi (6)

Xfi

Kpome creneHHbIX CpegHUX B CTATUCTUYECKOW IPAKTHUKE
NPUMEHSAIOTCSA CTPYKTYpHbIE (WJIM pacnpeaenuTelbubie) cpennue. OHu
UCIIOJIB3YIOTCSL JJISI U3YYEHUsT BHYTPEHHETO CTPOEHUS U CTPYKTYpHI
PAIOB pacnpenesieHus nprusHaka. K HUM oTHOCATCS MOJa M MEIHaHa.

Moooti na3biBaeTCsl HanboJIee YacTO BCTPEUAIOIIUIICS BapUAHT WUITU
TO 3HAYECHUE IIPU3HAKA, KOTOPOE COOTBETCTBYET MAaKCUMAJIIBHOW TOYKE
TEOPETUYECKON KPUBOW pacmpeaeneHus. B AuckpeTHoMm psaxy monxa —
ATO BapUAHT C HAUOOJIBIIIEH YaCTOTOM.

B uWHTEpBAJIBHOM BapHWALIMOHHOM Py MOAOW MPUOIMKEHHO
CUMTAIOT LEHTPAIbHBIA BapUaHT TaK HAa3bIBAEMOTO MOAAIBHOIO
WHTEpBaa.

Mooanouvi  unmepeéan — 53TO HHTEpBal, KOTOPBIA HMEET
HaMOOJIBIIIYIO YACTOTY.

KonkperHoe 3HaueHWe MoOAbBI JUISI HWHTEPBAJIBHOIO  psaa
pacrpeesneHus ¢ paBHbIMU MHTEPBAJIAMH OIpeaensieTcs GopMynon

MO:XMO+imO o mo- (7)

(fmo—fmo—1)+ (fmo—fmo+1) ’

T'I€ T'I€ Xyo — HUXKHAA I'paHullda MOJAJIbHOT'O MHTCPBAJIA, iMO— BCIIMUHNHA
MOJaJIb-HOT'0 HHTEepBaa; fme- YacToTa, COOTBETCTBYIOIIAS MOAAIBHOMY
UHTCPBAIY;

fimo-1— "acToTa MHTEpBaJa, MPEAIICCTBYIOIIAS MOAaIbHOMY HHTEPBAIY;
fmo+1 — yacToTa MHTEpBAaa, CIIEIYIOMIEr0 32 MOAAIbHBIM.
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Meduana — »53TO BeIWYMHA, KOTOpas JEIUT YHUCJICHHOCTH
YIIOPSAIOYEHHOTO BApUALIMOHHOTO PsAJIa HA JBE PAaBHBIC 4YAaCTH: OJHA
4acTh UMEET 3HAUYCHUE BAPbUPYIOILIETO NMPU3HAKA MEHBIIIE, YEM CPEIHUU
BApUAHT, Apyras — OOJIbIIIEe, YEM CPEIHUN BapUaHT.

B nuckpertHOM psay C YETHBIM YHCIOM HWHAWBUAYAIbHBIX
BEJIMUUH MeIUaHOW OyJeT cpenHsisi apudMeTudyeckas U3 JBYX
CMEXHBIX BapuWaHT, a C HEYETHBIM YHCIOM MeAuaHou Oyjaer
BAPUAHTA, PACIIOJI0XKEHHAS B ICHTPE PAA.

JI71s1 uHTEepBaIBLHOTO PsAJia MEAUAHA OonpeenseTcs mo hopmye

— 1 > Jf/-’z_-'-;ﬂrw—l
MMe_XMe+ |Mef—; (8)

IJIC Xye — HIDKHSS TpaHUIla MEIUAHHOTO HMHTEpBaia; lye — BEIMYMHA
MEJIUAHHOTO WHTEPBANIA; SMe-1 — CYMMa YacTOT, HAKOIUICHHAas [0
MeAMaHHOTO HHTepBana; fye — 9acTOTa, COOTBETCTBYIOMIAS METUAHHOMY
UHTEPBAIY.

Meouannviti unmepgan — 3TO TEPBBIA HHTEpPBal, B KOTOPOM
HAKOIUICHHAs YacTOTa COCTABJISIET MOJOBUHY HWJIM OOJIBIIE MOJIOBUHBI
00111elf CyMMBI 4acCTOT.

Paznmuune wWHOMBHAYyanbHBIX 3HAYCHUS MNPU3HAKA BHYTPHU
M3y4aeMOW COBOKYITHOCTM B CTaTHCTHUKE Ha3bIBACTCS Gapuayuet
npushaka. (OHAa  BO3HMKAET B  pe3yJibTaT€é TOrO, YTO  €ro
WHIUBUAYAJIbHBIC  3HAYCHUS  NPU3HAKA  CKJIAABIBAIOTCA  TIOJ
COBOKYMHBIM BIIMSIHUEM Pa3HOOOpa3HBIX (PAKTOPOB, KOTOPBIE TIO-
PAa3HOMY COUYETAIOTCS B KAXKIOM OTAECIBHOM CJIydae.

KonebnemocTts OTHEIbHBIX 3HAYCHUU XapaKTEPU3YIOT
nokaszarenu Bapuanuu. CTaTUCTUYECKHUE IMOKA3aTENH, ONMPENCISIOIINE
BapUaIuio, ACJATCA Ha JIBE TPYIIbI: a0COTIOTHBIE U OTHOCUTENbHbBIE. K
a0OCOJIIOTHBIM ~OTHOCSITCA pa3Max BapualluM, CpEAHEE JUHEWHOEe
OTKJIOHCHHWE, JHUCIIEPCUsl M CPEIHEE KBAAPAaTUYECKOE OTKIIOHEHHUE.
Bropas rpymma mokasarened  BBIUMCISAETCS  KaK ~ OTHOIIEHUE
aOCOJIIOTHBIX TMOKa3aTeNeld Bapualuu K CpeaHeld apumeThyecKowu.
OTHOCUTENBHBIMHU MMOKA3aTEISIMH BapUAIMK SBIISIIOTCS KOA(PGHUITMEHTHI
OCUWUIALIMY, BapUALIMU, OTHOCUTEIBLHOE JTUHEMHOE OTKIIOHEHUE.

CambIM MPOCTHIM aOCOJIFOTHBIM TIOKa3aTesieM SIBJISIETCS pa3Max
Bapuauuu. Paszmax eapuayuu TOKA3bIBAET, HACKOJIBKO BEJIUKO
pa3Iuure MEXIY €IUHUIIAMU COBOKYITHOCTH, UMEIOIIUMUA HAMMEHBIIIEE
¥ HauOOoJIblIee 3HAUCHHUE TPU3HAKA:

R=Xmax-Xmin , (9)

TA€C Xmax H Xmin — COOTBETCTBCHHO, HanOOJbIlIeE Y HaWMEHBIIIEE
S3HA4YCHUA ITPU3HAKA B COBOKYIIHOCTH.
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CpenHee IHHEHHOE OTKJIOHCHHE BBIUHUCIISICTCS KaK CPEIHSS
apudmMeTndeckas (mpocTras WM B3BEIMICHHAS B 3aBHCUMOCTH OT
WUCXOJHBIX JTaHHBIX) U3 aOCOMIOTHBIX 3HAYCHUN OTKJIOHCHUU BapUaHT H
CpeAHEr0 3HAYCHHUS TMPH3HAKA B COBOKYIHOCTH II0 CIICAYIOIIUM
dhopmynam:

Xlxi— x|

d= , (10)

n

K] Elxi_ 'flfi'. (11)

d=="2

Xfi
Cpennee nuHEHHOE OTKJIOHEHUE JAeT OO0OIICHHYIO XapaKTePUCTUKY
CTENEHU KOJIEOJIEMOCTH MpU3HaKa B COBOKYITHOCTH.

OOuIEnpUHITHIMU MEpPaMU BapHallMM SBJISIOTCS TUCTEPCUS U
CpelHee KBAaApaTU4YECKOe OTKJIOHEHUE. /[aHHbIe MOoKa3aTead HauIv
HIMPOKOE NMTPUMEHEHUE B CTATUCTUYECKUX UCCIEIOBAHUSIX, 4 TAKKE B
OPYTUX OTPACIAX 3HAHUM.

Jlucnepcus mipenctaBiseT co0OM cpeaHUN KBaapaT OTKIOHEHUH
VHIVBUNYAIbHBIX 3HAYCHUW NMPU3HAKA OT UX CPEIAHEU BEIIMYUHBI U B
3aBUCHUMOCTH OT MCXOJHBIX JIaHHBIX BBIYUCISETCS 10 (popmysiam
IIPOCTOM Y B3BEIIECHHO

2 2(xi-X)?
6" ==——) (12)
ol = Z(Xi '_X)Z ) fi
CpenHee  KBaapaTHYeCKOE€  OTKJIOHEHHE  PaBHO  KOPHIO
KBaJpaTHOMY W3 JTUCIICPCHH:
o=+o’ (14)
Cpennee KBaJpaTU4YecKoe OTKJIOHEHHME — JTO o00oOImaromas

XapakTepUCTUKa pa3MEPOB BapHalluy MPU3HAKA B COBOKYMHOCTH. OHO
BBIpaXKaeTcsl B T€X K€ €MHUIIA U3MEPEHUsI, UTO U MPHU3HAK (B METpax,
TOHHAX, PyOJIIX, MPOLIEHTaX U T.J.)

Jlns meneil cpaBHEHUsI KOJIEOJIEMOCTH Pa3IMYHBIX MPU3HAKOB B
OMHOTO M TOTO K€ TIpU3HAKa B HECKOJBKHX COBOKYIHOCTSX
OPEACTABISIIOT HWHTEpPEC IMIOKa3aTeld Bapualid, IPUBEIACHHBIE B
OTHOCUTENbHBIX BeMWYMHAX. OTHOCHUTEIBHBIE TOKA3aTeld BapHUaluu
BBIPAXKAIOTCS B MPOIICHTAX U OMPEACIISIIOT HE TOJBKO CPAaBHUTEIBbHYIO
OIICHKY Bapualli, HO U JAIT XapaKTePUCTUKY OJIHOPOJHOCTHU
COBOKYITHOCTH.
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Kosgppuyuenm ocyunnayuu  BBIYUCIAETCS KaK  OTHOILICHHUE
pa3maxa Bapualuu K cpeaHen apupmMeTuiecKou:

0= 100% (15)

OmHuocumenbHoe  JTUHeUHoe  OMKIOHEeHUe  BBIYUCIIAECTCSI  Kak
OTHOIIICHUE CpEIHETO JINHEHHOT O OTHOIICHUS K CpeIHeEn

apu(METUYECKOI:

-100 % (16)

=

K.=
Haubomee w4acro B MpPaKkTHYECKMX pacueTax MPHMEHSIETCS
II0Ka3aTellb OTHOCUTEILHOM BapHanny — KO3 (UIMEHT BapUalliu.
Kosgppuyuenm sapuayuu BBHIYHCIAETCS KaK OTHOIICHHE CPEAHETO
KBaJIPATHYECKOTO OTKJIIOHEHHUS K CpeaHeii apru(pMETHIECKOM:

Ka:g-IOO% (17)
X

st pacnpeneneHuid, ONMM3KUX K HOPMaJIbHOMY, COBOKYIHOCTH
CUMTAETCS] OJHOPOJHOM, eciu K03 PUIMEHT Bapralliyd HE MPEBHIIIAcT 33
%

Cpennsisi BEIMYMHA TOJIBKO TOTJIa OTPAXKAET TUIWYHBIM YPOBEHb
IIpU3HAKa, KOIJa OHAa pacCuuTaHa [0 KA4ECTBEHHO OIHOPOJHOU
COBOKYITHOCTH.

IIpu pacyere cpenHUX BEJIMYMH M NOKAa3aTeJIEd Bapvaluu IO HE

CTPYHIIMPOBAHHBIM JaHHBIM HCIIOJBb3YIOT CTaHAAPTHBIC (I)YHKHI/II/I
MicrosoftExcel (ta0. 4).

HOpﬂI[OK BBINIOJIHCHU A paﬁoTbl

1.Onpenenenye cpeIHUX BEJIMYMH U TTOKa3aTele Bapualliu 10 He
CIPYHIIUPOBAHHBIM JAHHBIM.

2. OnpeniesieHre CPEAHUX BEJIMYMH U TTOKa3aTeIe Bapraluu 1o
CIPYHIIUPOBAHHBIM JAHHBIM.

3. ®opmynupoBKa BBIBOJIOB 00 OJHOPOJHOCTH HCCICAyEMOM

COBOKYITHOCTH IO U3y4a€MOMY IIPU3HAKY.
4.  @opMyJHpPOBKA BHIBOJAOB O TUIUYHOCTH CPEAHEr0 3HAUCHUS
ITPU3HAKA.
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Taonuua 4
Cmanoapmmuwie ¢ynxyuu Microsoft Excel, ucnonvzyemvie npu
pacueme noxazameinel no He CCPYRnupoSanHbiM OAHHbIM

[TokazaTensb Hcnonpzyemast GyHKIUS
Cpennsist apupmMeTnyeckas npocras CP3HAY

Mopna qucKpeTHOoTro psifa MOJIA

MenuaHa TUCKPETHOTO psija ME/IMAHA
MuHHManbHOE 3HAYCHUE MHWH

MaxkcuMaibHOE 3HaUCHHE MAKC

CpenHee TMHEMTHOE OTKJIIOHCHHUE CPOTKIJI

Jucnepcus JAUCIIP

CpenHee KBaIpaTHYECKOE OTKJIOHEHUE CTAHIOTKIJIOH

IIpumep BbINOJHEHUSA PA0OTHI

3aganme. PaccuuTaTh cpeliHee 3HAUE€HHE, CTPYKTYpPHbIE CPEJIHUE,
NOKa3aTeNN BapUalllH, HCIOJb3Yysl JAHHBIE O CTOMMOCTH OCHOBHBIX
CpeACTB Mpenanpusituii peruona (tadmn. 1). Onpenenutb 0OAHOPOIHOCTD
COBOKYITHOCTH TPEANPUITHUI pEeruoHa IO CTOMMOCTH OCHOBHBIX
cpenctB. OUEHUTh TUIIMYHOCTh PACCYUTAHHOIO CPEHETO 3HAUEHUS.

[Ipu pacdere mnokazaTtene MO CrpynnUPOBAHHBIM JTAHHBIM
HEOOXOJUMO UCIOIb30BaTh (OPMYJIBI JJIsI BBIYMCICHHS B3BELIECHHBIX
BenuuuH. 11 ynoOcTBa pacuera HCOJIb3yeTCs Ta0I. 5.

Cpennee 3Hauenue npusHaka x= 220410/30=7347 miH pyoO.

MoanbHBIM =~ HWHTEPBAJIOM SIBIISETCS WHTepBa (6227-7627),
UMEIOIIMH MakCuMalibHY10 9acToTy (10e.)

Mona M, = 6227+(7627-6227)———— ~ 6787 MmiH pyo0.

/(10-6)+(10-4)

Tabnuua 5

Bcnomoeamenvnas mabauya onsa pacuema cpeoHux noxazameneu u
noxazameinell eapuayuu

['pymmsl Konmuecto | Cepenuna Haxonnen
NPEINPUATH | IPSINPUATHH | HHTepBajia HBIS

1 o fi Xi, YaCTOTHI
CTOMMOCTH MJIH pYO0. Xifi | xi'-xep|*fi | (x'i-%)2*f; S;
OCHOBHBIX

CPEJICTB Xi,

MJTH pyO.

3427-4827 3 4127 12381 31105200 3
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4827-6227 6 5527 33162 | 10920 19874400 9
6227-7627 10 6927 69270 | 4200 1764000 19
7627-9027 4 8327 33308 | 3920 3841600 23
9027-10427 4 9727 38908 | 9520 22657600 27
10427-11827 3 11127 33381 | 11340 42865200 30
Htoro 30 - 220410 | 49560 122108000 -

MenuaHHBIM HMHTEPBAIOM SBISIETCS UWHTEpBal 6227-7627, B
KOTOPOM HaKOIUICHHas 4acToTa S=19, 4to OOJIbIIE IMOJOBUHBI OOIICH
CYMMBI 4acCTOT.

Menana Mo= 6227+(7627-6227)—2-2=7067 . py6.

10

Pazmax Bapuanuu R=11827-3427=8400 muH. py0.

Cpennee nuneiinoe otkinonenned =49560/30=1652 miH. pyo.

Hucnepcuss? =122108000/30=4070267

CpennexBaapaTHdecKoe OTKI0OHEHNe6=vV4070267=2017 mmH. pyoO.

Kosddunuent ocummsiun K, =8400-100/7347=114%.

OTtHocuTenpHOE JIMHEHHOE oTKIIoOHeHne K;=1652-100/7347=22%.

Koadpdumument Bapuanmm v=1652-100/7347=27%.

Pesynbrarel pacuera MmO HE CrPYNMIUPOBAHHBIM JAaHHBIM C
UCII0JIb30BaHUEM cTaHAapTHBIX QyHKIMHA Microsoft Excel cocrapisior:
cpennee 3nauenue — 7302 miH. py0., Mmona — 6925 miH. py0., MearaHa —
6914 MUJTH. pyo.,
pasmax Bapuanuu — 8390 muH. pyO., cpellHee JTUHEHMHOE OTKJIOHECHHE -
1649 wmnH. py0., mucnepcus — 4382880, cpenHee KBaJApaTUYECKOE
OTKJIOHEHHE -
2094 wmnH. pyo., kodpdumment ocruwusinuu — 115%, auHEHHBIH
koaurment Bapuaruu — 23 %, kodpdunuent apuaruu — 29 %.

Buieoowi

IIpuBeneHHbIC pacyeThl OKa3aIu, YTO KO3 (PUIIMEHT Bapralluy HE
npesbimaer 33 %, ciaeaoBaTeIbHO, COBOKYIMHOCTh MOXHO CUMTaTh
OJHOPOJIHON. TUIIMYHOCTH CPEJHETO 3HAUYCHUS B TAHHOM COBOKYITHOCTH
— YJIOBJICTBOPHUTEIIbHAS.
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JlaboparTopnasi padora 3
AHAJIN3 BAPUAIIMOOHBIX PSA1OB

Hear pa6orbl. M3yuyuTh OCHOBHBIC MPHUHIMIIBI OMNPEICICHUS
oOIIIero XapakTepa pachpeicsieHUs] U OCBOUTh HX MPAKTUYECKOE
MIPUMEHEHHUE.

KpaTkue TeopeTuyeckue cBeIeHUsI
BrlsicHeHre 001ero xapakTepa pacipeIeacHus mpeamnoiaraet
OILICHKY CTEIICHU €ro OJHOPOJHOCTH, a TAK)KE BHIYMCIICHHE ITOKa3aTeIICh
ACUMMETPHH H JKCIIecca.

Cmamucmuyeckuil pso pacnpeoeierusi — 3TO YIOPAI0YEHHOE
pacrpeesieHue €IMHUIl COBOKYITHOCTH Ha TPYIIIbI O ONPEACICHHOMY
BapbUPYIOIIEMY MTPU3HAKY.

B 3aBucHMOCTH OT mpu3HaKa, B3STOrO0 3a OCHOBY TI'PYMNIIHUPOBKH,
pa3nuyaloT aTpuOyTUBHBIC U BAPUAIIMOHHBIC PSJIBI paCTIpeICTICHUA.

Ampubymusnvie  psaovl  pacnpeoeiieHuss — TOCTPOEHBI  TIO
Ka4ueCTBEHHBIM MpPU3HAKaM (pacrpeiesieHue Mo Moy, HAIlMOHAJIBHOCTH,
npodeccuu u T.1.).

Bapuayuonnvie  psaovt  pacmpeoenenHus ~ TOCTPOCHBI MO
KOJINYECTBEHHOMY MPU3HAKY.

B 3aBucuMocTH OT XapakTepa BapualMM MPU3HAKA Pa3Id4yaroT
JMCKPETHBIC U MHTEPBAJIbHbIC BAPUAIIUOHHBIC PSJIBI.

Jluckpemnolil sapuayuonnslil psao XapakTEepU3yeT pacipeieicHue
€UHUI] COBOKYITHOCTH MO IUCKPETHOMY MPHU3HAKY.

Hnmepsanvhuviii  6apuayuonuslii psod WCIOIL3YETCS B CiIydae
HEMPEPHIBHOW Bapually MPU3HAKA, 4 TAKXKE €CIU IUCKPETHAs Bapualus
MPOSIBIISIETCS B IIIUPOKUX Tpefenax (T.e. YACIO BAPUAHTOB JUCKPETHOTO
MpU3HAKa JT0CTAaTOYHO BEJIMKO).

B BapualMoHHBIX psAllax CYHIECTBYET OINPENEIICHHAsI CBSI3b MEXKIY
U3MEHEHUEM 4YacTOT M M3MEHEHHEM BEJIMYUHBI BapbUPYIOLIETO
MpU3HAKa: ¢ YBEIWYECHUEM BapbUPYIOIIET0 MpH3HAKA BEJIMYMHA YaCTOT
BHAYaJIe BO3pacTaeT JO ONPEACICHHOW BEJIMYMHBI, a 3aTeM
YMEHBIIIAETCH. Takoro ponaa U3MEHEHUS Ha3bIBAIOTCS
3AKOHOMEPHOCMAMU PACNPEOeleHUSL.
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OmHa W3  BaxXHBIX  [EIEA  CTATUCTUYECKOTO  U3YYCHUS
BAPUAITMOHHBIX PSJIOB COCTOUT B TOM, YTOOBI BBISIBUTH 3aKOHOMEPHOCTH
pacupeneneHus U ONPENEIUTh €€ XapaKkTep.

Ilon  xpusoti  pacnpedenenus  TIOHUMAETCa  TpadHUUECKOE
M300paKCHUE B BHUJIC HENPEPHIBHOM JIMHUM WM3MEHEHUS YacTOT B
BapUALIUOHHOM Py, (PYHKIMOHAJIBLHO CBS3aHHOTO C HW3MEHEHUEM
BAPUAHT.

[TonoxxeHue KpUBOM paclpeaesieHUs Ha OCU abCITUCC U €€ pacCeu-
BaHME SIBJISIIOTCA JBYyMsI HauOoJiee CYIIECTBEHHBIMU CBOMCTBAMHU
KpuBoil. Hapsany ¢ HUMHM CyHIECTBYET PsAJ APYIMX BaXXHBIX CBOWCTB
KPUBOM paCIpElENCHUsI: CTENEHb €€ aCUMMETPHUHU, BBICOKO- WU
HU3KOBEPIITUHHOCTh, KOTOPHIE B COBOKYITHOCTH XapaKTEPU3YIOT (HopMy
WJI TUI KPUBOU pAaCIIPEICICHUS.

B npakTuke CTaTUCTUYECKMX  MCCIEAOBAHUN  OPUXOJAUTCS
BCTPEYATHCS C CaMBIMU DPA3JIMYHBIMHU paclpeleiieHusAMU. Paznnyaror
CJIEIYIOLINE PA3HOBUIHOCTU KPUBBIX PACIIPEACICHUSA: OJHOBEPIINHHbBIC
KpUBbIE (CUMMETpPUYHBIC, YMEPEHHO AaCUMMETPUYHBIE U KpalHe
ACMMMETPUYHBIE) W MHOTOBEpIIMHHBIE KpuBbie. JlJIsi OJIHOPOIHBIX
COBOKYITHOCTEH, KaKk MOpPaBWIO, XapaKTepHbl  OJHOBEPIINHHBIC
pacipeieeHus.

Onpenenennue GopMbl KPUBOM SABIISIETCS BaXKHOM 3aayeid, TaK Kak
CTATUCTUYECKUI MaTepual B OOBIUHBIX JUISi HETO YCJIOBHUAX JaeT IO
ONPENECICHHOMY MPU3HAKY XaPAKTEPHYIO, TUMUYHYIO JJIsl HETO KPUBYIO
pacrpeeseHus.

Bcesikoe uckaxxkenue (GopMbl KpUBOM O3HAYaeT HapyIICHUE WU
W3MEHEHUE HOPMAJIBHBIX YCJIIOBMHA BO3HUKHOBEHHUS  MaTepualia:
MOSIBJICHUE JIBYXBEPLIMHHOW WM ACUMMETPUYHOW KPUBOW TOBOPUT O
Pa3HOTHUITHOM  COCTaB€ COBOKYIMTHOCTH HU O  HEOOXOIUMOCTH
NEepPEerpynnupoBKU JaHHBIX B IEISAX BbIACICHUS 00Jee OJHOPOIHBIX
rpymI.

BrisicHenne o01ero xapakTepa pachpenesieHus Ipejmnoaract
OLICHKY CTEIICHU €r0 OJHOPOAHOCTH, 4 TAKKE BBIUYUCIICHUS ITOKa3aTesen
ACUMMETPUU U DKCIECCa.

IIpy CpaBHUTEIIBHOM W3YYEHUU AaCUMMETPUM  HECKOJIbKHX
pacupeneyneHuii C pa3HbIMHA E€IWHUIIAMUA HW3MEPEHUS BBIYUCIISIETCS
OTHOCHUTEJIbHBINA MOKA3ATENh ACHMMETPHHU.

Haunbonee TOUYHBIM M PAaCHPOCTPAHECHHBIM SIBIISETCS TOKa3aTelb
ACUMMETPUM, OCHOBAHHBIM HA OIPEACICHUU LEHTPAIbHOTO MOMEHTA
TPETHETO MOPSIKA:
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L
As=—
foz

Ly

(18)
1€ 13 — UEHTPAIbHBIII MOMEHT TPETHETO MOPSIIKA.
[{eHTpaIbHBII MOMEHT TPETHETO MOPSIAKA PACCUUTHIBAETCSA IIO
dhopmyiie
_Zx=xf-f
2 f (19)
[Ipu cumMeTpUUHOM pacupeacieHud Kodh(PUIMEHT aCUMMETPUU
paBen Hymto. Ilpu AS< 0 acummerpus yeBocTtoponHsia. Ilpu AS>0
ACUMMETpPUS PABOCTOPOHHSIS.
OlnieHKa CTENEHU CYIECTBOBAHUS MOKA3aTeNsl aCCUMETPUU JAeTCs
C TIOMOIIIBIO CPEAHEKBAIPATUUECKON OIITMOKH:
o= | SN
= Vn+1)n+3) (20)

7z

rIe n- O6T>C]V|l TaﬁufoﬂeHHﬁ.
As
—>3

Ecmu 94 10 acHMMETpUSA CYLIECTBEHHAS U PACIIPEACICHUE
As
— <2
IMpU3HAKAa B COBOKYIIHOCTH HC CHUMMCTPUYHO. Ecmm 9 , TO aCHUM-
MCTpUsd HCCYHICCTBCHHA MW €€ HAJIU4YUC MOXKCT 6I>ITI> O6’I>$ICH€HO
BIIMSITHUEM PA3JIUYHBIX CIIyYalHBIX (DAKTOPOB.

KpOMe TOTO0, B CUMMCTPHUYHBIX PACIIPCACICHUAX PACCUHUTBIBACTCA

IMOKa3aTellb JKCIEcca (OCTpOBEPIIMHHOCTH), VCTIOJIB3YFOIIHAM
LHEHTPAJIbHBI MOMEHT YETBEPTOrO MOPSIKA:
E = a -3
o (21)

/1€ 4 — HEHTPAIbHBI MOMEHT Y€TBEPTOIO MOPSIIKA.

[leHTpaibHBIT MOMEHT YETBEPTOTO TMOPSAKA BBIYUCIISETCS TI0
dbopmyie
Y (x-x)*- f

2 (22)

DKcllecc MPEACTaBsAeT COO0OM BBIMAJ BEPIIUHBI AMITUPUYECKOTO
pacrpeniesieHus BBEPX WM BHU3 OT BEPIIMHBI KPUBOW HOPMAIBHOTO
pacnpenenenus, riae W/ 6+ =3

Ecim Ex=0, To pacnpeneinenue sBIseTcs HOpMalbHbIM. Eciu
Ex<0 (oTpumareiabHbIi 3KCIECC), TO pacOpeieliCHUE SBISIETCA
MJIOCKOBEPIIMHHBIM (HU3KOBEPIITUHHBIM).

Huskosepuwiunnocms  O3Ha4aeT OTPUIIATENBHBIM  JKCLIECC U
XapakTepu3yeT 00JIbIIYI0 Pa30pPOCAaHHOCTh YICHOB Psa.

Hy =
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Ecnu Ex >0 (MOJIOKUTENBHBIN 3KCIIECC), TO paclpeiesieHue
SBJISIETCSI OCTPOBEPIIMHHBIM (BBICOKOBEPIITUHHBIM ).

Bvicokosepuwunnocms 03HA4AET TOJIOKUTENBHBIM JKCLECC U
XapaKTEPU3yeT CKOIJIEHUE YACTOT (T.€. WICHOB BAPUALIMOHHOTO PsiJia) B
CepeauHE.

OneHka CTENEeHW CYILIECTBEHHOCTH 3TOrO IIOKAa3aTels JAaeTCad C
MOMOIILBIO CPEAHEKBAAPATHUECKOM OLIMOKH SKCLECCA:

. _\/ 24n(n - 2)(n - 3) (23)
Ex — (

n—-1)°(n+3)n+5)

ﬂ>3 M<3

Ecan < é&x , TO DKCIECC CylEeCTBeHHbIM. Ecmm & | TO
JKCIIECC HECYILICCTBEHHBIM.

OrneHKa CyIIECTBEHHOCTH TMOKa3zaTejaeld aCUMMETPUU U JKcllecca
MO3BOJISIET CAENIaTh BBIBOJ O TOM, MOXHO JHM OTHECTH JaHHOE
AMIIMPUYECKOE paclpelesieHue K THUIY KPUBBIX HOPMaJIbHOTO
pacnpeaecHus.

st Toro 4ToObl SMIUPUYECKOE PACHpECICHHE MOXHO OBLIO
OTHECTHU K HOPMAJIbHOMY THITY, HEOOXOJIUMO, YTOOBI M aCUMMETpHUS U

IKCIIECC ObLIIN IMPpU3HAHbI HCCYINICCTBCHHBIMH.

Iopsinok BHINOJTHEHUS PadOThI

1. Tloctpoenue rpaduyeckoro HU300paKEHUS IMIIUPUUYECKOTO
pacrpe-

JEJIEHUS.

2. AHanu3 BapHallMOHHOTO psiia PaclpeaeeHuUs.

3. ®opmynupoBaHME BBIBOJA O BO3MOXKHOCTH OTHECEHHS
JAHHOTO 5M  JIMPUYECKOTO pACHPENENICHUsT K THUIY KPHUBBIX
HOPMAJIBHOTO PACIPEICIICHUS.

IIpuMep BbINOJHEHUS PAdOTHI
3aoanue. Ha ocHOBaHMM aHanu3a BAPUALMOHHOIO  psiaa
pacnpenenenus (Taba.3) caenaiiTe BBIBOJ O BO3MOXHOCTH OTHECEHHS
JAHHOTO 3MIIMPUYECKOTO PaCIpeIeICHUs] K TUITY KPUBBIX HOPMAJIbLHOTO
pacrpeaeneHusl.
Jlist ynoOcTBa BBIYHMCIICHUS MOKa3aTesie aCUMMETPUH U dKCIecca
UCIIOJB3YyeTCs Tal.6.
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Taonuuya 6

Bcnomoecamenvnas ma@zuua 0151 pacduema noxazameiei
acummempuu u dIKcyeccad

['pynmsl Konuuectso Cepenuna
MPEPUATHIHA PEITPUATHIA HMHTEepBaJa Xi,
Hoozzc()s;{q;fn fi MJIH. pyO. (Xi"ch)s xf (Xi"ch) axf,
CPEICTB Xi, MITH.
pyo.
3427-4827 3 4127 -100158744000 | 1000121643731520
4827-6227 6 5527 -36171408000 | 408783873291846
6227-7627 10 6927 -740880000 47077239334410
7627-9027 4 8327 3764768000 113592964
9027-10427 4 9727 53925088000 | 12403483772164
10427-11827 3 11127 162030456000 | 165905890703523
Hroro 30 - 82649280000 | 1634292244426430

Cpennee 3HaueHHe npu3HaKa coctaBiuser 7347 muH. py0., Mona-
6787 muH. py6., Mmenuana — 7067 muH. pyO., CpeIHEKBAAPATUYECKOE
otkiaoHeHue — 2017 muH. pyo.

LleHTpanbHbI MOMEHT TPETHErO MOPSIAKA

13 =82649280000 / 30 = 2754976000.

[Tokaszarens acummerpun: As = 2754976000/ 20172 = 0,3.

[TosokuTeNnbHBIN [1I0Ka3aTellb ACUMMETPUU (As>0)
CBHUJICTEIBCTBYET O HAUIMYMH ITPABOCTOPOHHEN ACUMMETPUHU.
CpenHexBagpaTuyeckas olmOKa aCHMMETPUU COCTABIISIET
— 6(30-1) _
Oas \/ (30+1)(30+3) 16
As
—x<3

OtHomeHHE Tas CJICIOBATEJBHO, aCUMMETpUs

HECYIIECTBEHHA W €€ HAJIMYUE MOXXET OBbIThb OOBSICHEHO BIUSHUEM
Pa3JIMYHBIX CIyYalHBIX O0CTOSTEIBCTB.

B cuMMeTpUYHBIX pacHpeneNCHUsIX PACCUUTHIBAETCS IMOKA3aTEIb
sKcIecca (OCTPOBEPIIMHHOCTH).

I{enTpasbHBII MOMEHT YETBEPTOIO MOPSIKA

W= 1634292244426430 / 30 = 54476408147548.

[Tokazatens skciiecca( octpoepmHHOCTH) Ex =54476408147548
/20174 -3=0,3.

[Tonoxutenpubiii 3kciiecc (Ex>0) roBopuT 06 0CTPOBEPIIMHHOCTH
pacnpenenieHusi.  OCTPOBEPIIMHHOCTh  O3HAYAET  IMOJOXKHUTEIbHBIN
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IKCIIECC W XapaKTEePU3yeT CKOIUICHUE WICHOB BapHAIIMOHHOTO psia B
cepeIuHe.
CpenHekBagpaTHUeCcKas OITMOKa SKCIIecca COCTaBIISICT

6Ex:\j 2430(30-2)(30-3) _ 0.56

(30-1)2(30+3)(30+5)

E<3
OtHomenue © &« CJICAOBATCIBbHO, DKCIIECC HecyIHeCTBeHHBIﬁ.
Tak kak u ACHUMMCTPHA U OKCHECC HECYIICCTBCHHBLI, TO JaHHOC
OMIIMPHUYCCKOC pacnpcaciICHue MOXKHO OTHCCTH K THUIIY KPHBBIX
HOPMAaJIbHOT'O pacrpeaciICHuA.

Buoieoowt

BapuanmoHHpIi  psag MMEeT IPaBOCTOPOHHIOK aCHUMMETPHIO,
KOTOpasi IpHM3HAHAa HECYIIECTBEHHOM M €€ HaJu4yhe MOXKET OBbITh
OOBSICHEHO BIMSTHUEM Pa3JIUYHBIX CIIYYalWHBIX 0OCTOSTEIIHCTB.

[TonoXXUTEnbHBIA  DKCIIECC  YKa3blBaeT Ha  Kaue€CTBEHHYIO
OJTHOPOJHOCTb MCCJIETyEMON COBOKYITHOCTH.

OlrieHKa CYIIECTBEHHOCTH IIOKa3zaTesle aCUMMETPUM M JKCIlecca
MO3BOJISIET CJAeNaTh BBIBOJ O TOM, YTO JAHHOE SMIIMPUYECKOE
pacnpesieieHue MOXKHO OTHECTM K THUIy KpPHUBBIX HOPMaJbHOI'O
pacnpeeaeHusl.

[TonoXXuTenpHBIA  DKCIIECC  YKa3blBaeT Ha  KAauY€CTBEHHYIO
OJTHOPOJHOCTb MCCJIETyEMON COBOKYITHOCTH.

OlrieHKa CYIIECTBEHHOCTH ITOKa3zaTesle aCUMMETPUM M IKCIlecca
MO3BOJISIET CJAeNaTh BBIBOJ O TOM, YTO JAHHOE JSMIIMPUYECKOE
pacopefieieHue MOKHO OTHECTM K THUIy KpPHUBBIX HOPMAaJIbHOTO
pacnpeaeaeHusl.
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JlabopaTopnas padora 4
BU/AbI JUCHIEPCUN

Heab padorbl. UM3yuuThb OCHOBHBIE MPUHIMIIBI pacyeTa
PAa3IMYHBIX BUAOB JUCIIEPCUN U OCBOUTH UX MPAKTUYECKOE IPUMEHEHHUE
JIJIST aHaJIn3a B3aUMOCBSI3EN.

KpaTkue TeopeTuyeckue cBeJIeHUs

Ecnm craTtucTtuyeckas COBOKYITHOCTh pa3OWTa Ha TPYHIBI IO
KaKOMY-IH00 TIPU3HAKY, TO JIJIS OLICHKH BIUSHUS PA3TMIHBIX (PaKTOPOB,
ONPEICTSAIONINX KOJSOJIeMOCTh MHANBUIYyATbHBIX 3HAYCHUH MpHU3HAKa,
MO>KHO BOCIIOJIB30BaThCS PA3I0KEHUEM JTUCIIEPCUU HA COCTABJISIOIIHE:
Ha MEKTPYIIIOBYIO ¥ BHYTPHUTPYIIIOBYIO JUCIICPCHH.

Obwas Oucnepcuss W3MEpseT BapHallMl0 IIpU3HAKAa I10 Bcel
COBOKYITHOCTH II0JT BJIUSHHEM BcCeX (PaKTOpPOB, OOYCIOBHUBIIMX JTY
BapHAITHIO.

Ona omnpenensercs o GopMmyiaaM Kak MPoCTas WIM B3BEIICHHAsS
JTUCTICPCHSL:

- 2
025 = E(Xl+‘m), (24)
Ggﬁm - E(Xi;ioﬁm)f’ (25)

TIIE X6, O0IIAsA CPEHASA 1S BCEH U3y4aeMOl COBOKYITHOCTH.
Meosicepynnosas oOucnepcus XapakKTEpPU3YeT CUCTEMATHYECKYIO
BapuaIyio, T.€. BapHALMI0 HM3y4aeMOIo IMPHU3HAKA IOJI BO3JEHCTBHEM
(baKkTOpPHOTO MpH3HAKA, TTOJIO)KEHHOTO B OCHOBY T'PYIITUPOBKH.
OHa xapaktepu3yeT KoJe0JIEeMOCTh TPYHIOBBIX CPEIHUX OKOJIO
oO11eit cpeaHei:
52 = 2 = Koow)’
n

: (26)

52 = 20 = Roou)’t

Xf ’
I f; — YUCICHHOCTb OTAEIbHBIX IPYIII; X, — CPEIHAS B IPYIIIIAX.
Buympuepynnosas  (wacmnas)  oucnepcusi  XapaKTepHU3YET
CIyYalHYI0 BapHalMI B KaXJIOW OTACIBbHOW TIpynIe, T.€. 4YacTh

(27)
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BapHMaIli{, BO3HHMKAIONIYI0 TIOJ BIUSHUEM JAPYTHUX, HEYUYTCHHBIX
(dakTopoB, W HE 3aBHUCANIYI0 OT (pakTopa, IOJOKEHHOIO B OCHOBY
TPYIIITUPOBKH.

BHYTpHUTpyIIIIOBBIC TUCTICPCUN PACCUUTHIBAIOTCS 10 KaXKIOM
TpYIIIe:

P 2

O_Ep — E(Xl nxrp) , (28)
P 2

o = 5 (29)

CpeoHaauzeHympuzspynnogbuixoucnepculonpeaesieTCAHAOCHOBAHUUBHY
TPUTPYIIIOBBIX AUCIIEPCUNTIOKAK TOUTPYTITIE:

5 _ Lok f
oh = “5r (30)

O6mas nucnepcusi paBHa CyMME BEJIMYMH MEXKIPYNIOBOM
JTUCTIEPCUU U CPEHEN U3 BHYTPUTPYIIIIOBOM TUCIIEPCUH:

O-gﬁm - 52+ 0-—lgp (31)

OTO mpaBWIO UMEET OOJBIIYI0 MPAKTUYECKYH0 3HAYUMOCTh, TakK

KaK IMO3BOJISICT BBISBUTH 3aBHCUMOCTBH PE3YyJIbTATOB OT OMPEACIISTIOIINX
($hakTopoB.

Od4eBUIHO, YTO YeM OOJIbIIIE IO MEXIPYIIIIOBON TUCIIEPCUU B
oOmiell qUCIepcru, TeM CHIIbHEE BIUSHHUE TPYNITUPOBOYHOTO MPHU3HAKA
Ha U3y4aeMblil IPU3HAK.

[TopToMy B CTaTHCTUYECKOM aHaJW3€ IIMMPOKO HCIOIb3yeTCs
TaKo# MoKa3aTelb, KaK aMnupuueckuil Koaggouyuenm oemepmunayuu.

=2 (32)

Oobm
BEeIpaKeHHBINM B MPOLIEHTAX, OH IOKA3bIBAET, KaKas IOJs BCEH
BapuallMyd Pe3yJbTaTUBHOTO TIpU3HAKa oOOyCIOBJIeHAa (PaKTOPHBIM
IPHU3HAKOM, ITOJIOKEHHBIM B OCHOBY TPYIIIMPOBKH.
OMIupuYecKnii  KOod()(OUIHUEHT NIeTEPMHUHALIMM HM3MEHSETCS B
npezenax
0<n*<1.
Dmnupuyeckoe KoppersyuonHoe omuoueHue ImoKa3sBaeT TECHOTY
CBSI3U MEXKAY IPYyNITUPOBOYHBIM U PE3YJIbTATUBHBIM TPU3HAKAMMU:
n=4n?. (33)
DMIHPUIECKOE KOPPEISIHOHHOE OTHOIIEHUE TAKKE U3MEHSIETCS B
npenenax 0 <n?<1.
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JIJIs1 Ka4eCTBEHHOM OIICHKH TECHOTHI CBSI3M HA OCHOBE MOKA3aTEIs
AMIIUPUYECKOTO KOPPEISALIMOHHOTO OTHOILICHUS MO>KHO
BOCITOJIb30BAThCSl COOTHOIIEHUIMHU YU mmoka (Tabs.7).

Taonuua 7
Coomnouenus 4’000ka
n| 0 0,1-0,3 | 0,3-0,5 | 0,5-0,7 | 0,7-0,9 | 0,9-0,99 1
Cuna
. OtcyTcTB Crabas YmMmepen | 3ameTH TecHas Becbma | @yHKImMoHa
" yer Hast ast TecHast bHAs

Iopsinok BHINOJIHEHUS PadOThHI

1. Omnpenenenue cpeHUX 3HAUEHHUI BBIPAOOTKH MO KAXKJ0M rpymnme u
B LIEJIOM IO COBOKYITHOCTH.

2. Onpenenenre TpPyNNOBbIX JUCIEPCUN MO KaXKIOW Tpylie u
CpeIHEN U3 TPYIIOBBIX NUCIEPCHIA.

3. OmpezneneHue MEXIpynnoBOn JUCIIEPCUU.

4. OmnpexaeneHue 00OIIEH TUCTIEPCHH.

5. IIpoBepka NpaBUIBHOCTH PACUYETOB C HCIIOIb30BAaHUEM 3aKOHA
CJIOKEHUS TUCTIEPCUM.

6. OnpexaeneHue >MOUPUIECKOr0 KO3PPULIMEHTA IeTePMUHAIUH.

7. OnpexaeseHre SMIUPUIECKOTO KOPPEISIIMOHHOTO OTHOIICHHS.

8. @opMmynupoBKa  BbIBOAA O  HaJWYUU  CBSI3M  MEXIY
IPYNIUPOBOYHBIM ((PaKTOPHBIM) U PE€3yIbTATUBHBIM MIPU3HAKOM.

IIpuMmep BbINOJIHEHHUS PadOTHI

3aoanue. Vicnonb3ys naHHbIE TaOa. 8, 9, caenalTe BBIBOJ O
HAJU4YUA CBSI3M  MEXKIY TMPOXOXKJICHHEM pPa0OYMMU  TOBBIMICHUS
KBaJgu(UKaIMU U BRIPaOOTKOM.

Cpennsisi BbIpaOOTKa paboOuMx, HE MPOIISANINX TTOBBIIICHUE
kBanudukamuu, coctabisieT 45,48 mT./cM.

Cpennsass  BeIpabOTKa  paboOuyMX, MPOIISAININX  IOBBIIICHUE
KkBanuduKkanuu, coctasisier 53,13 mr./cm.

Cpennsist BpIpaboTKa padbouunx 1exa cocrapiser 50,07 mrT./cm.
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OnpenenuMm AUCIEPCUM C TIOMONIIBIO CTAHAAPTHBIX (PYHKIIMUI
Microsoft Excel. O0mas gucnepcust BbIpaOOTKH BceX pabo4MX paBHA
33,08.

Hucnepcusi BeIpaOOTKH pPabOuYnX, HE MPOIICANINX ITOBBIIICHUE
kBanudukamuu, cocrasisier 10,00.

Hucnepcusi BbIpaOOTKM pabOyMX, NPOIMIEAIINX TOBBIIICHUE
kBanudukammu, coctabisiet 24,92,

CpenHsisi 13 BHYTPUTPYIIIIOBBIX AUCTIEPCUI

—5 _ 10,00-40+24,92-60 _
o2 = =18,95.
1 100

MC)KI"pyrIHOBaH AUCIICPCUA

4548 — 50,07)% -40+(51,13 - 50,07)2 - 60
§2=1 L 22 =14,08 .

Hcnonb3ys 3aKOH CIIOKEHUSA AUCIIEPCUNA, TPOBEPUM MPABUIBHOCTD
pacyeToB:

o? =14,08 + 18,95 = 33,03.

OMnupudeckuid Ko3PUUUEHT 1eTepMUHAIIUN

n?=14,08 /33,03 =0,43.

Paccuntaem OSMITMPUYCCKOC KOPPCILIMUMOHHOC OTHOICHUC!

n=+0,43 = 0,65.
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Buipabomxa pabouux, ne npowedwux nosviuienue Keaiupuxayuu

Tabauuya 8

TabenbHbIN Homep | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
pabouero

Breipabotka paboumx, | 50 | 42 | 46 | 46 | 50 | 47 | 45 | 47 | 46 | 48 | 49 | 40 | 50 | 50 | 49 | 45 | 50 | 47 | 45 | 49
mIT. /cM

[Iponomxenue Tadn. 8

TabenbHbIN Homep | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40
paboyero

Boipabotka paboumx, | 44 | 41 | 41 | 41 | 43 | 44 | 46 | 40 | 50 | 45 | 42 | 45 | 46 | 45 | 43 | 50 | 45 | 40 | 45 | 42
IT. /CM

Tabnuua 9

Buipabomxa pabouux, npoueduiux nosvluienue Keaiu@purayuu

TabenbHbIN Homep | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
pabouero

Breipaborka paboumx, | 52 | 45 | 45 | 48 | 55 | 50 | 54 | 60 | 61 | 54 | 57 | 61 | 57 | 49 | 50 | 45 | 60 | 47 | 46 | 48
HIT. /CM

Ilpoodonrcenue maon. 9

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

Breipabotka paboumx, | 61 | 60 | 53 | 48 | 55 | 51 | 58 | 49 | 56 | 49 | 55 | 50 | 49 | 54 | 46 | 52 | 52 | 60 | 51 | 49
IT. /CM

Ilpooonscenue maon. 9

TabGenpubiii HOMep | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
pabouero

BripaboTka 59 | 47 | 45 | 56 | 53 | 59 | 55 | 49 | 50 | 58 | 60 | 56 | 49 | 50 | 58 | 59 | 49 | 53 | 60 | 61

pabouux, mT. /CM




Buioown

Cpennsisi BbIpabOTKa pabO4yux, HE MPOUICAIINX IOBBIIICHHUE
kBanudukamuu, coctaBisieT 45,48 mT./cM, TPOIIEAIINX TOBBIIICHNE
kBamuuxkamuu — 53,13 mT./cm. CpenHsisi BeIpaOOoTKa pabouux Iexa
paBna 50,07 mt./cM.

Hona Bapuanuu BbBIpaOOTKH paboyero, koTopas oOOYCJIOBJICHA
MPOXOKJICHUEM Pa0OYMMU MOBBINICHUS KBaupuKauu, pasHa 43 %.

OMIIUPUYECKOE  KOPPEIAILMOHHOE  OTHOomeHue paBHO (,63.
CrnenoBaTeabHO, CBA3b MEXKIY BHIPAOOTKON U MPOXOKICHUEM PAOOUYUMHU
MOBBIIICHUS KBATU(PUKAIIUY 3aMeTHasl.



JlabopaTopnasi padora 5
BbIBOPOYHOE HABJIIOJIEHUE

Heab padorbl. M3yyuTh OCHOBHBIE MPUHIMIBLI TPOBEIACHUS
BBIOOPOYHOTO HCCJICAOBAaHUS W OCBOUTH IMPAKTUYECKOE IMPUMEHECHHE
pe3yJIbTaTOB BBIOOPOYHOTO HAOMIOJECHUS ISl OLICHKW BEJIWYWHBI
MapaMeTPOB r€HEPATBHON COBOKYITHOCTH.

KpaTkue TeopeTnyeckue cBe1eHUA

[Toa BEIOOPOYHBIM HAOIIOIEHUEM TTOHUMAETCSI TAKOE HECIIJIOIIHOE
HaOJIIOICHUE, TPU  KOTOPOM  CTAaTUCTUUYECKOMY  OOCJIETOBAHUIO
(HAOIIOACHUIO) TOABEPraroTCs E€AWHHUIIBI H3y4aeMON COBOKYIHOCTH,
OTOOpaHHBIC CIIy4alHBIM CITIOCOOOM.

BriOopouHoe HaOMoAeHHWE CTaBUT Mepea  co0oi 3amady Mo
oOclieyeMoi 4acTH J1aTh XapaKTEPUCTUKY BCEM COBOKYIMHOCTH €IMHUIL
IPU YCJIOBUU COOJIONICHHS] BCEX MPaBWI M TMPUHIMIIOB TMPOBEICHUS
CTATUCTUYECKOrO HAOIIOCHUS U HAyYHO-OPTraHU30BaHHON PabOThI MO
0TOOPY €IUHMUIL.

COBOKYITHOCTh, M3 KOTOPOW MPOU3BOJUTCS OTOOp, HA3BIBACTCS
2eHepanbHol ¥ BCe €€ 0000IIA0IINe TTOKA3aATEeNH — 2eHEPAIbHbIMU.

COBOKYITHOCTh OTOOpaHHBIX JUIsi OOCHEIOBaHUS €IUHUI] B
CTAaTUCTHKE MNPHUHATO HA3bIBATH 6bIOOPOUHOU W BCE €€ 0000mIaromme
MOKa3aTeNId — 8b100POYHBIMUL.

[Ipu cobcmeenno-cayuaiinoti 6vibopke OTOOP W3 TEHEPaTbHOU
COBOKYIMHOCTH OCYIIECTBIISIETCS CIy4allHbIM 0Opa3oM, Hayraa, Oe3
KaKUX-JTU00 2JIEMEHTOB CUCTEMHOCTH.

CoOcTBeHHO-CITy4aliHbIE  OTOOP MOXET OBbIThb TOBTOPHBIA U
OECITOBTOPHBIH.

PazHocTp MeXay BEIMYMHOW IMapaMerpa B TIE€HEPAIbHOU
COBOKYITHOCTH U €ro BEJIMYMHOM, BBIUUCICHHOW 110 pe3ybTaTaM
BBIOOPOYHOTO HAOJIOJCHUS, HAa3bIBACTCA OWUOKOU BbIOOPOYHO2O
HAO00eHUsl.

BennunnHa ommOKu BRIOOPKH 3aBUCUT OT CIIoco0a 0TOOpa €IMHUII
COBOKYITHOCTH B BBIOOpPKY, OT 0OObeMa BBIOODKM W OT BapUalldu
M3Yy4aeMOro NMpu3HaKa B TeHEPATbHONW COBOKYITHOCTH.
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Jlns  ompeneneHWs ~ BO3MOXHBIX ~ TpaHHIl  T'€HEpaJIbHBIX
XapaKTePUCTUK PACCUUTHIBAIOTCS CpEIHAS W TpeAcibHas OIIHMOKH
BBIOOPKH.

Cpeonss owmubka 6v100pOUHOU cpedHeli TIPU MOBTOPHOM OTOOpE
BBIUHCIISETCS 110 (hopmyIie:

o2
— R
Hg — [—, (34)
n
rac 0'-)% — JUCHCPpCHUSA H3ydYaCMOTI'0 I10Ka3aTrcisli B FeHepaﬂbHOﬁ

COBOKYITHOCTH (IIpu OOJIBIIIOM 4YHCJI€ HaOIIOJCHUN BBIOOpOUYHAs
JTUCIIEPCHS paBHA TEHEPATBHON );
N— YUCIIEHHOCTh BHIOOPKH,

Cpeousisi owubka 6vl00pouHOl cpedHeli TIpU OECIIOBTOPHOM

oTOOpe paBHA
“i:,,/% (1 - %), (35)

rae N — 4iCIIeHHOCTh TeHepaIbHON COBOKYITHOCTH.

Cpeonsass  owubka  6bl00POYHOU 00U  (ANLMEPHAMUBHO20
npu3Haka) TIpU TOBTOPHOM OTOOpe U OECmOBTOPHOM OTOOpE
paccuuThIBaeTCs 1Mo hopMyram

1= [2Om, (36)

uW:JW(ln_W)(l — %) . (37)

rme W — BBIOOpOYHAS JOJIA EIUHUI], OOJANAIINUX HN3yIacMbIM
IPU3HAKOM;
w(l - W) — nucriepcus 10U (aIbTEpPHATUBHOTO IPH3HAKA).

Br16opounast 1015 equHUII, 00IaTaf0IINX H3y4aeMbIM MTPU3HAKOM,
omnpenaesieTcs no Gopmyiie

w=m/n, (38)
rje M — YUCIo €AUHULL, 00JAJAI0NINX U3YUaeMbIM (AIbTEPHATUBHBIM)
MPU3HAKOM.

[IpenenpHas ommbOKa BBHIOOPKHU Jae€T BO3MOXKHOCTH BBISICHUTBH, B
KaKHX MpeJiesiax HaXOJUTCS BEJIMYMHA TeHEPAIbHOM CpeHEN.

IIpeodenvras owubka BEIOOPKH pacCUUTHIBAETCS 10 (hopMyJie

A=tp, (39)

rae t — xosdduiment noBepusi, MokKazaTelb, ONMPEACISIONINN pa3Mep
OmMOKA B 3aBUCHMOCTH OT TOrO, ¢ Kakod BeposiTHOCThI0O (1) oHa
HAXOJIUTCS.

Haunbonee wd4acto ynorpebiisieMble YPOBHU JIOBEPUTEIHLHOMU
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BCPOATHOCTH U COOTBCTCTBYIOIINUC 3HAYCHU S t st BBI60pOK JOCTAaTOYHO

oousbIoro oovema (N> 30)npuBeaeHsl B Tad. 10.

Taonuya 10

Haubonee wacmo ynompebnsiemvie yposHu 008epumeibHou
gepossmHocmu u coomsemcmayowjue 3naderus t

t 1,00 1,50 1,96 2,00 2,50 2,58 3,00 3,50
D(t) 0,683 | 0,866 | 095 | 0,954 | 0,988 | 0,990 | 0,997 | 0,999
[IpenenbHass  ommOKa  BBIOOPKHM  TO3BOJISIET  ONPEICTUTH

NpCACIbHBIC 3HAYCHUSA XaPAKTCPHUCTUK FeHepaﬂbHOﬁ COBOKYIIHOCTH H
HUX TOBCPHUTCIIbHBIC HHTCPBAJIbI:
R0y <X <K+ Ay, (40)

W_AWSpSW'l'Aw- (41)

DTO 03HAYaET, YTO C 3aJJaHHON BEPOSTHOCTHIO MOKHO YTBEPKAATh,
YTO 3HAYEHHUE TEHEPATbHOW CpelHeill ([10du) CcleayeT OXuIaTh B
yKa3aHHBIX MpeJenax.

[Ipu moATrOTOBKE BHIOOPOUYHOTO HAOJIOJECHHUS C 3apaHee 3aJaHHbIM
3HAYEHUEM JIOMYCTHUMOMN OIIMOKH BBIOOPKM OYE€Hb BAXXKHO MPABUIIBHO
OMPENCIUTh YHUCIEHHOCTh BBHIOOPOYHOW COBOKYITHOCTH, KOTOpas C
ONpPENCIICHHON  BEPOSATHOCTHIO  OOECHEUUT 3aJaHHYIH) TOYHOCTH
pe3yabTaTOB HAOJIIOICHMUS.

OO0beM BBIOOPKHM MPH OMPECICHUU CPEIHEro pa3Mepa MpU3HaKa
IpU MOBTOPHOM M OECIOBTOPHOM OTOOpPE BBIUMCISIETCS CIEAYIOLIUM
o0pazoMm:

2. 2
n t G)“(
AZ !

X

(42)

t2-6%N
== 43
A% -N+ t2- 6% ( )

OO0beM BBIOOPKM TpPH ONPEACIICHUH JIOJIU aJlbTCPHATUBHOIO
MpU3HAKa TPU TIOBTOPHOM M OECIIOBTOPHOM OTOOpPE BBIUUCIACTCS
CIIEAYIOITUM 00pa3oMm:

:tz- w(l-w)

n e (44)
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n= - w(l—w)-N (45)

AZ, N+ t2-w(1-w)

Mexanuueckuii omb6op €IUHWI] U3 TEHEPAIbHOM COBOKYIHOCTH
OCYWIIECTBJISIETCS. B  yCTAHOBJICHHOM TMPOINOPLMU YEpPE3 pPaBHBIC
WHTEPBAJIBI.

IIpu pacyere cpeaHer OMIMOKHM MEXaHUYECKOM  BBIOOPKHU
UCIIONIB3yeTCs (hopMysia CpeaHel OIMTMOKU MPU COOCTBEHHO-CIIyYaltHOM
OEeCOBTOPHOM OTOOpE.

Jlnst ompeneneHus cpeaHed OMMOKM MEXaHWYECKOW BBIOOPKU
UCIOJIb3YyeTCsl (hopMyJia CpeaHEH OIIMOKHU MPU COOCTBEHHO-CIy4aliHOM
OeCIIOBTOPHOM OTOOpE.

IHopsinok BbINOJHEHNSI Pa0OTHI
1. IlpoBenenue otOOpa €OUHHI] B BBIOOPKY C TOMOIIBIO

nporneaypsl MicrosoftExcel CEPBUC  /  AHAJIM3  JJAHHBIX /

BbIBOPKA.

2. OmpezneneHre  OCHOBHBIX  BBIOOPOYHBIX  XapaKTEPUCTHUK
(BBIOOpOYHOM cpeHEe M BBHIOOPOYHOW JIOJM HU3y4aeMOI'o MPHU3HAKA).
Pacuer konuuecTBa  €AMHMI,  OO0JaJalOUUMX  albTEPHATHBHBIM
MIPU3HAKOM, POU3BOJUTCS C MOMOIIIbIO IPOLIEAYPHI
MicrosoftExcel CHETECJIN.

3. Onpenenenue cpeaHeil omMuOKN BEIOOPKH.

4. OmpeneneHue NpeAeTbHOM OIMIMOKKA BBIOOPKH C 3aJaHHOU
BEPOSITHOCTBIO.

5. OmnpeneneHue nNpeaeaoB, B KOTOPBIX C 33JJaHHOW BEPOSITHOCTHIO
OylyT HaXOJUTbHCS T€HEPATIbHBIE XaPAKTEPUCTUKH.

6. Ompenenenne HEOOXOAUMON UHCICHHOCTH BBIOOPKH, TMIPHU
KOTOPOU CpeHss OuInOKa BHIOOPKH CHU3UTCA B X pas.

IIpuMep BbINOJIHEHHUS PAdOTHI
3aoanue. B Ttabn. 11 mnpuBeneHsl MNpUMEpPHl CIy4YalHOTO
noBTopHOro 10%-ro orbopa u3nenuii U3 NapTuu roTOBON MPOAYKIUU B
BBIOOPKY. OIlEHHUTE CpeNHUN BeC U3ACHUS W JIONI0 CTaHAApPTHBIX
U3eNnii BO Bcell maptuu ¢ BepositHOcThio (0,866. Onpenenute
ONTUMAJIBHBIM 00bEM BBIOOPKHU MPHU YCIOBUM, UTO TpEJeTbHAs OMIMOKA
BBIOOPKU COKpATUTCA B 2 pasa.
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Taonuya 11

Bec uzoenus, 2, no pezynomamam ciyuatinoco noemopuozo 10 %-2o
ombopa uzoenutl 8 6blOOPKY

48,0 | 470 | 480 | 51,0 | 50,0 | 51,0 | 470 | 510 | 47,0 | 47,0

50,0 | 51,0 | 51,0 | 50,0 | 480 | 49,0 | 48,0 | 490 | 51,0 | 48,0

51,0 | 480 | 47,0 | 490 | 480 | 51,0 | 50,0 | 47,0 | 47,0 | 49,0

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

Cpennuii Bec uznenuii B BbiOopke coctaBui 49,13 1.
Cpennss ommOKka BRIOOPKH |y =,/2,46/40 = 0,25 T.
[IpenenbHas ommoOKa BEIOOPKHU ¢ BEpOSITHOCTHIO 0,866 coCcTaBIIsIeT

Ay=1,5-0,25=0375r.

Takum oGpazoM, ¢ BeposTHOCTHIO 0,866 MOXKHO yTBEPKAATh, UTO
BEC U3JIEIUS BO BCEH MAPTUU HAXOJUTCS B TPAHUIIAX

49,13 -0,375 <%<49,13 +0,375,
48,755 <% <49,505 .

JIist Toro 4toObl COKpaTUTh MPENENIbHYI0 OLIMOKY BBIOOPKH B 2
pasa, He00X0IUMO, YTOOBI YHCIEHHOCTh BEIOOPKH COCTAaBUIIA

_152-2,46
(0,375/2)2

= 158 usnenui.

B BBIOOpKE JIHIIB 5 W3AENNN UMEIOT CTAaHIAPTHBIA BeC, paBHbIN S50

Jlonss w3genuii, COOTBETCTBYIOIIMX TPEOOBAHHUIO CTaHIAPTA,
COCTaBIISCT
w=5/ 40=0,125.

Jlucriepcust TOJIA U3JIEIHIA, COOTBETCTBYIOIINX TPEOOBAHMUIO
cTanmapTta, cocrasiser W (1- w) = 0,125 (1-0,125) = 0,109.

CpenHnsist ormmOKa 1054 Ly, = ’% =0,052.

[IpenenvHas ommbka noau paBHa A, =1,5-0,052 =0,078.
Takum oOpa3zom, ¢ BeposITHOCTHIO (0,866 MOKHO YTBEpXKAaTh, YTO
JOJSL CTAHJAPTHBIX U3EIIAN BO BCEU MAPTUX HAXOJAUTCSA B TPAHUIIAX

0,125 - 0,078 <p < 0,125 + 0,078,
0,047 <p < 0,203.
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Jlnst Toro 4ToOBl COKpATUTh MPENCIIbHYIO OIIMOKYBBIOOPKH B 2
pasa, He00X0IUMO, YTOOBI YHCIICHHOCTh BRIOOPKH COCTaBHIIA

_ 1,52-0,109
(0,078/2)2

= 162 uznenus.

Buioow

B pesynbrare 10 %-ro BBIOOpPOYHOro OOCIEIOBAaHUS MaApPTUH
u3ienuid  (MCTOJB3ysl CIIy4yalHYI0 CXEeMy MOBTOPHOro oTOopa) B
BBIOOPKY oToOpano 40 wuznenuil. CpenHuil Bec M3Jeius B BBIOOPKE
coctaBuia 49,13 r.

C BeposTHOCTBIO 0,866 MOXKHO yTBEPXKIATh, YTO BEC OJHOTO
W3JeJIUs BO BCer mapTum coctanisiet oT 48,755 no 49,505

JI71s1 TOro 4TOOBI COKpPATUTh CPEHIOI0 OITMOKY BHIOOPKU B 2 pasa,
HE00X0IMMO, UTOOBI YNCIEHHOCTh BHIOOPKHU cocTaBuiia 158 nzmenuid.

B BbIOOpKE MG S5 U3AETUN UMEIOT CTaHIAPTHBIN BeC, paBHbINA 50

Jonst wu3nenui, COOTBETCTBYIOIIMX TPEOOBAHUIO CTaHIApPTa,
cocraBiaget 12,5 %.

C BeposTtHOCTBIO 0,866 MOXHO yTBEpX,IaTh, 4YTO JOJS
CTaHJApPTHBIX U3JICIMHN BO Beel mapTuu cocrapiset 4,7-20,3 %.

Jlist Toro 4To0Bl COKpPaTUTh CPEAHIOI OIMMOKY B BBHIOOPKM B 2
paza, HEOOXOAWMO, YTOOBI UMCJICHHOCTh BBIOOPKM cocTaBuiaa 162
U3JIEIHSL.
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JlabopaTopnasi padora 6
AHAJIN3 PA1OB JUHAMUKHU

Heab padorbl. UM3yuuThb OCHOBHBIE MPUHIMIIBI pacyeTa
IOKa3aTejaed JUHAMUKA U OCBOUTh MX MPAKTUYECKOE MPUMEHEHHE IS
aHaJIN3a PSIAOB JIMHAMUKHU W BBISIBICHUS TCHICHUIHUN Pa3BUTHS SIBIICHUU
Y IIPOLIECCOB.

KpaTkue TeopeTnyeckue cBe1eHUA

[Ipouecc  pa3BuTUA, JBUKEHHUS  COLUUAIBHO-DKOHOMHYECKHUX
SIBJICHUW BO BPEMEHM B CTATHKE MPUHSTO HA3BIBATH TUHAMUKOM.

Paoamu OUHAMUKU Ha3bIBAOTCS MOCJIEI0BATENIHO
pPACIONIOKEHHBIE B XPOHOJIOTMYECKOM  MOPSIAKE  CTATUCTUYECKUE
JAaHHbBIC, OTPAKAIOIINE PA3BUTHE U3yUAEMOI0 SIBJICHHUSI BO BPEMEHHU.

B kaxmaoM psay AMHAMHUKA HWMEIOTCS JiBAa OCHOBHBIX JJIEMEHTA:
noxkazamenb 6pemenu tH COOTBETCTBYIOUIUE UM VYPOGHU PA3BUTHUS
M3Yy4aeMoro sBJICHUA Y.

Cyl1ecTBYIOT pa3IuyHbIC BUIbI PSAJIOB TUHAMUKHU.

B 3aBuCcUMOCTH OT crioco0a BeIpaKEHUsI YPOBHEU PSibl JTUHAMUKHU
MOAPA3JICNAIOTCS Ha PAIbl a0COJMIOTHBIX, OTHOCUTEIBHBIX W CPEIHUX
BEJIMYMH.

B 3aBuCHMOCTH OT TOr0, KaK BBIPAXKAIOT YPOBHH Psijia COCTOSIHUE
SBJICHUS Ha OIpEJICJICHHbIE MOMEHTHI BPEMEHHM WJIM €ro BEJIWYHHY 3a
OTpE/ICICHHbIE MHTEPBAJIbl BPEMEHU, PA3IUYalOT, COOTBETCTBEHHO,
MOMEHTHBIE U UHTEPBAJIbHBIE PSbl JTUHAMHUKHU.

Momenmuvie psaovbl OuHAMUKY OTPA)XKalOT COCTOSHUE H3y4aeMBbIX
SBJICHUI Ha OIpeICICHHBIM MOMEHT BpeMmeHU (naty). MumepeanvHbie
PpAObl OUHAMUKU OTOOPAXKaIOT UTOTU Pa3BUTHS U3Y4aeMbIX SIBICHUH 3a
OTJEJIbHBIE IEPUOABI (HHTEPBAJIBI).

B 3aBUCHUMOCTH OT pacCTOSIHUS MEXAY YPOBHSIMH PSJIbl TUHAMUKU
NOAPA3ICNAOTCS HA PSAJbI C PABHOOTCTOSIIIIMMUA U HEPABHOOTCTOSIIIIUMU
YPOBHSMH BO BPEMEHHU.

B ocHOBe pacuera mnokazareneid psAAOB JUHAMUKHU JICKHUT
CpPaBHEHUE €r0 YPOBHEM.

Abcontomuslii.  npupocm  SBISIETCA  BaXHEWIIMM U3  TIOKa3aTesen
nuHaMuku. OH XapakTepu3yeT yBeJInueHue (YMEHBIIIEHUE) YPOBHS psia
3a OMpPEJICICHHBIN TPOMEKYTOK BPEMEHHU.
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Abconomusiu npupocm 6a3ucHslil BhIpaxkaeTcs popmyion
Aysi = ¥i—Vi, (46)
I7I€ y; — YPOBEHb CPaBHUBAEMOI'O MEPUOJA; ¥; — YPOBEHb, 0A3MCHOTO
nepuoa.
Abconromublil npupocm yenHotu Bbipaxkaetcs: GopMyoi
Ayu,i = Yi~VYi-1s (47)

/1€ Vi_1- YPOBEHB MPEIIESCTBYIOMIECTO IePHOa.

Mexay Oa3MCHBIMH M IICIHBIMH aOCOJIFOTHBIMH IPHPOCTAMHU
UMEETCS CBs3b. CyMMa IICIMHBIX AaOCOJIFOTHBIX IIPUPOCTOB paBHA
0a3uMCHOMY aOCOJIIOTHOMY IIPUPOCTY MOCJEAHEro Iepuojia psaa
TUHAMUKH:

2 Ay, = AYsn = Yo Vi (48)

Temn pocma XapakTepu3yeT WHTCHCUBHOCTh U3MEHEHUS YPOBHS
psana. OH MOXKET BbIpaXKaThCs B BUAEC KOG UITMEHTA WU TIPOLICHTA:

Kpsi=yi* ¥1, (49)

Kpyi= Vi Yi-1, (50)

Tp =Kp - 100. (51)

Mexny 0a3UCHBIMU U LIENHBIMU KO3(PUIIMEHTaMU POCTa UMEETCS
B3aMMOCBSI3b: MIPOU3BEICHUE MOCJIE0BATEIbHBIX IETTHBIX

K0P UIIMEHTOB pocTa paBHO 0Oa3ucHOMY KO3((PUIIMEHTY pocTa
MOCJICTHETO TIEpHoia psia JUHAMUKHY:

Kpuzo® Kpuz® Kpua= Kpsa = yalyy. (52)
YacTHoe OT AeneHus Mocieayronero 6azucHoro kosdduimenta pocra

Ha TMpEeABIIYIIMIA PaBHO COOTBETCTBYIOIIEMY LIEMHOMY KO3(P(UIIMEHTY
pocra:

Kps2 / Kps1 = Kpy 2. (53)

Temn npupocma TOKa3bIBaeT, Ha CKOJIbKO MPOIICHTOB CPaBHUBACMBIN
YPOBEHB 00JIbIIIe (MEHBIIIE) YPOBHS, IPUHITOTO 3a 0a3y CpaBHEHMS:

Tng; = Aysi- 100/ y, , (54)
THui = AyU,i : lOO/Yi_l y (55)
Mex 1y TeMIIaMU pOCTa M IPUPOCTa UMEETCS B3aUMOCBSI3h:
Tn, (%) = Tp; (%) — 100, (56)
Tr, = Kp; — 1. (57)
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Abconiomnoe  3nauenue  00HO20 — NpoyeHmMa  NPUPoOCma
OIPEENAeTCs KaK YaCTHOE a0COJIFOTHOIO IPUPOCTA K TEMITY IIPUPOCTA:
A = Ay, [ Tog; = (yi-yi-1) / Toy; = yi-1 /100=0,01y;_, . (58)

TeMn Hapawuearnusl FOBOpI/IT 0 3aTyxaHHI/I NnJIn YCI/IHGHI/IH TCMIIOB
pocra:
AV, e . .
TH. = Yui — YiVi Yi Yi-1

== = Kpe. - Kp:. . 59
: Vi V1 Vi V1 Ps; P6i—s ( )

Jns  monmydeHus — oOOOIMIAlOIMX — IOKa3aTele  JUHAMHUKH
PACCUUTHIBAIOTCS CPEIHHE TIOKA3ATEIIH.
Cpednuii  ypogeHb psoa OUHAMUKU XAPAKTEPU3YET TUIUYECKYIO
BEITMYUHY aOCOJIOTHBIX YPOBHEH.

B 3aBucumocTH OT BHAa psga JAWHAMUKH CpPEIHUNA YpPOBCHB
OTIPEIETISACTCS MO-PA3HOMY.

B uHTEpBaNbHBIX psAAaX AMHAMUKH C PaBHOCTOSIIMMH YPOBHSIMHU

€ro pacCUMUTHIBAIOT MO popmyJie
_ _2XVi _ Y1tY2+Y3.-+¥n
y==—= (60)

n n !

rZe N — YUCJIo YPOBHEN pAa;
B MHTEPBAJIbHBIX PAAAX ITUHAMUKHA C HEPABHOCTOSIIMMU YPOBHAMHU — MO

dbopmyiIe:

7= Yyit — Yiti+yat+ysts..+ynls (61)
rt ty+ty+tg..+ty '
rac yi — YPOBHH piaga IJUWHAMHUKH, COXPAaHUBIIUCCA 663 N3MCHCHUS B
TCUCHUC IIPOMCIKYTKA BPCMCHU ti; 64— HHTCPBAJI BPCMCHU MCIKIAY
CHC)KHBIMH YPOBHAMMU.
B MmoMeHTHBIX paaax IMHAMUKH C paBHOOTCTOAIIMMU YPOBHAMUA

€ro BBIYUCIISIOT 110 GOpMyJIe
— 0,5 V1 +Y2t2+yS t3 .-.+0,5 ¥n
;- , 62

n-—1

r7Ie N — YHUCII0 YPOBHEH PAa; yi— YPOBHHU psifia TUHAMUKY;
B MOMCHTHBIX psJIax JUHAMHKH C HEPABHOCTOSIIMMH YPOBHIMHU
— 1o hopmyie:

o Y(Vi-Vit1) - ti_
2 'E?=_11 &
_ (y1ty2) t1+ (y2+ys) tot+ .. + (yp—1n) th—1
= . (63)
2 '(t1+t2+t3.-.+tn_1)

Cpeonuti  abconomuulti  npupocm  SBISETCS  0000IIarOIMIM
MOKa3aTelieM CKOPOCTH W3MEHEHHUS SBJICHHUS BO BPEMEHH. OTOT
MOKa3aTellb JaeT BO3MOXKHOCTh yCTAaHOBHUTBH, HACKOJIBKO B CpPEIHEM 3a
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€MHUILY BPEMEHU JOJDKEH YBEIUYUTHCS YPOBEHB psifia (B aOCOIIOTHOM
BBIPAXXEHUM), YTOOBI, OTMPABISSACH OT HAYAJIBHOTO YPOBHS 3a JAHHOE
YUCJI0 NEPUOAOB (HAIIPUMED, JIET), JOCTUTHYTh KOHEYHOT'O YPOBHS:

x> Ayni _ Yo V1 (64)
n-1 n-1

CBomHOM  oOoOmIaroIeld  XapaKTepUCTUKONW  MHTEHCHBHOCTH
W3MEHEHUS YPOBHEU psja AUHAMUKU CIYXKUT CPEIHUN TEMIT POCTa,
MIOKa3bIBAIOIINM, BO CKOJBKO Pa3 B CpPEIHEM 3a €IMHHUIYY BpPEMEHU
U3MEHUJICA  ypPOBEHb  JWHAMHU4YecKoro  psjga. HeobxoaumocTs
WCUUCJICHUSI CPEIHEr0 TEeMIIa POCTa BO3HUKAET BCJIEACTBUE TOTO, YTO
TEeMIIBl pOCTa M3 Tojaa B roj KojaeomatoTcsa. Kpome Toro, cpeanuii TemMm
pocTa 4acTto ClieAyeT OMNpeNeUuTh B TEX CiydasX, KOIjJa HMEHOTCS
JTaHHBIE 00 YpOBHE B Hadaje KaKoro-iuOo IMepHojia W B KOHIIE €ro, a
MIPOMEKYTOYHBIE TaHHBIE OTCYTCTBYIOT.

Cpeonuii koappuyuenm pocma BeIUUCISIETCA 110 Popmylie

—p - H_VKPHZ ) KpuB T T Kpun = n—m " m e Yn . (65)

Cpeonuti memn npupocma MOXKHO OIIPEICINTh Ha OCHOBE
B3aMMOCBSI3U MEXK Y KO3 uimentamu (TeMnamMu) pocta u MpupocTa:

Ay =

Kn=Kp—1, (66)
Tn =Tp - 100 . (67)
Opna w3 3ajady a”HaiM3a pAJOB JUHAMHKA — YCTaHOBHTH

3aKOHOMEPHOCTh HW3MEHEHHUSI YPOBHEM U3ydyaeMoro IoKa3aTels BO
BPEMEHH, T.€. OINPEJETUTh OCHOBHYIO TEHICHLMIO PA3BUTHUS SIBICHUS
(Tpenn).

OcHosHasi menOenyus pazeumusi (mpeHo) OSTO JOCTATOYHO
IJIaBHOE U YCTOMYMBOE U3MEHEHUE YPOBHS SIBJICHUSI BO BpeMEHH, OoJiee
WJIM MEHEE CBOOOHOE OT CIIyYalHBIX KOJICOAHUH.

Jlns ompeneneHus TpeHAA MCHOJIB3YIOT CHEIUaIbHbIE METOAbI
BBIpAaBHUBAHUS (CTJAXXWBaHUS) PSAOB AuHAMHUKH. [Ipu BeIpaBHUBaHUU
OTKJIOHEHHS, 00yCJIOBIICHHBIE CIIy4ailHbIMU IpUYNHAMU,
B3aUMOIIOTAIIAIOTCA  (CIUIAXHUBAIOTCS), B pe3yJibTare  YETKO
oOHapyKUBaeTcsl JEHCTBHE OCHOBHBIX (DaKTOPOB M3MEHEHUS YPOBHEM
(oO1mrast TeHACHLIMSA).

OCHOBHYIO TEHACHIIMIO MOXKHO MpPEACTaBUTH JUOO0 rpaduyueckw,
AM00 aHAIMTUYECKU — B BUJIE ypaBHEHUS (MOJIEIN) TPEHIa.

MeTo/1b1 BIpaBHUBAHUS PSAJIOB TUHAMUKU TAKOBBI:

1. Meton yKpynHEHUsI UHTEPBAJIOB;
2. MeTton ycpenHeHus 1O JIEBOW U IPaBOM MOJTOBHUHE;
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3. MeToa npocToit CKOMB3SAIIEH CpeaHEH;

4. AHanuTUYECKOE BhIpAaBHHBAHUE.

Hanbonee s> hekTuBHBIM COCOOOM BBISIBICHUS TPEHIA SBIACTCS
aHAJTMTUYECKOE BBIPABHUBAHHUE, IMPHU 3TOM YPOBHH psla JTUHAMUKH
BbIpakaroTcs B Buae yHkmu: v, = f (t).

AHanmMTUYECKOE BhIPABHUBAHKE MTPOBOJAUTCS HA OCHOBE aJC€KBaTHOM
MaTeMaTH4eCKON (POpMyiIbl — OJIMHOMOB Pa3HOW CTETNIEHH, SKCIIOHEHT
u apyrux QyHkiui. Beidop QyHKIMY TPOU3BOAUTCS HA OCHOBE aHAIM3a
XapakTepa 3aKOHOMEPHOCTH TUHAMUKH JTAHHOTO SIBJICHUS.

JIJIsI OIleHKH HaJIC)KHOCTH JTUHUU TPCH 1A IPUMEHSICSTCS BeJIUYHHA R2:

R2= 1 Y(yi-¥i)? (68)
(z5t)- Gl

Tl Y — HCXOIHBIA YPOBEHbB PsiJia JTHHAMUKH.
Haubonee Hafe:xKHO sIBIISIETCS Ta QYHKITHS, UTsI KOTOPOH 3HAYCHUE
R? paBHO wiy OJ1H3KO K 1.

Iopsinok BbINOJIHEHUS PadOThI

1. Ompenenenue nokasaTeyeu psjaa TMHAMHKHY.

2. OmpeneneHue cpeJHUX MOKa3aTeNen psajaa TMHAMUKY.

3. IlpoBeneHre aHATUTUYECKOTO BHIPABHUBAHMS DPsa JUHAMHKHU C
ucnosb3oBanueM nporeaypbl MicrosoftExcelMACTEP IUATPAMM /
JNOBABJIEHUE JINHWU TPEHJIA.

4. TlpoBepka HaAAEKHOCTHM MOJENel TpeHAa U BBIOOp HauOosee
aJICKBaTHOM MOJIeNTM OCHOBHOW TEHJIEHIIMU Pa3BUTHS HCCIETyEeMOTO
SIBIICHUSL.

5. TlporHo3upoBanue pa3BUTHs U3y4aeMOro SIBJICHUS B OyAyIIEM.

6. ®opmynupoBka BBIBOJA O HAJIMYMKA OCHOBHOM TEHACHIINH
Pa3BUTHSI UCCIIEyEMOTO SIBICHHUS.

IIpumep BHINOJHEHUST PA0OTHI

3aoanue. Vicnonw3ys naHHbie Tabu. 12, paccuurtailTe nokaszarenu
nruHaMuKd. OnpenenuTe Hallndhue OCHOBHOM TEHJICHIIMM Pa3BUTHS Psijia
nuHamMuku. Crenaite TporHo3 Ha 3 mepuoja BIIEpE.

HUccnenyemplil psii JMHAMUKH SIBIISIETCSI UHTEPBAIBHBIM PAIOM C
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PABHOOTCTOSIIIMMH YPOBHSIMU.
Paccunranubie mokazarenau JTUHAMUKA CBEIEHBI B Ta01. 12.

Taonuua 12
Pacuem noxazameneu ounamurxu

ITepuon | Beimyck | A6comotHbiii | Temn pocra, | Temn AoGcomotH | Temn
IIPOAYKII IIPUPOCT, % npupocra, % oe Hapa
un, TBIC. T 3HAUYCHUC -

TBIC. T | Oa3uc- | men- | 6asuc- | uen- | 6asuc- | Len- 1% Ba-
HBIN HOM HBIN HOH HBIN HOM | Hpupocra, | HUA,

TBIC. T %

1 21 _ _ _ - _ — - -
2 22 1 1 105 105 5 5 0,21 0,048
3 24 3 2 114 109 14 9 0,22 0,095
4 25 4 1 119 104 19 4 0.24 0.048
5 27 6 2 129 108 29 8 0.25 0,095
6 28 7 1 133 104 33 4 0,27 0,048
7 31 10 3 148 111 48 11 0,28 0,143
8 33 12 2 157 | 106 | 57 6 0,31 0,095
9 33 12 0 157 | 100 | 57 0 0.33 0,000
10 36 15 3 171 | 109 | 71 9 0,33 0,143
11 38 17 2 181 | 106 | 81 6 0,36 0,095
12 39 18 1 186 | 103 | 86 3 0,38 10,048
13 41 20 2 | 195 | 105 | 95 5 0,39  |0,095
14 43 22 2 | 205 | 105 | 105 | 5 0,41 10,095
15 45 24 2 | 214 | 105 | 114 | 5 043 10,095

CpenaHuii BBITYCK HPOAYKIHH, PACCYUTAHHBIA C IOMOIIBIO
cragmaptHo ynkmuu Microsoft Excel, cocraBmnser 32,4 TthIC. T.,

cpenHHi a0COMIOTHBINA MPUPOCT paBeH

45-21

Ay = —=1,7 thIC. T.

Cpeanuii TEMIT pOCTa BBIITyCKa MpoayKiuu Kp = **71/45/21 = 1,05,

cpeanuii Temn npupocta Tn = 105-100=5%.

Hcnonp3ys npouenypy Microsoft ExcelMACTEP JJMAT'PAMM/
JTOBABJIEHUE JIMHMWM TPEHIA, IIOCTPOUM JIMHUM TPEHIA

HECKOJIBKUX Mojienei (puc. 2—6).

Hanbonee HagekHONW MOJEbI0 OCHOBHOM TEHICHIIMU Pa3BUTHS
HCCIIEYEMOr0 psja JIUHAMHUKH SIBJISETCS IOJUHOMUHAIBHBIA (2-01
crenienn) TpeHn: Yy = 0,0136x? + 1,5185x + 19,13, Tak Kak 3HaYcHUE
napamerpa R =0,9961 sBiseTCS MaKCHUMAaJIbHO MPUOIMIKEHHBIM K 1.
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[IporHo3Hoe 3HaueHHEe OOBbEMa BBIMYCKAa MPOAYKIUM B 16-M
nepuoae coctaBut 0,0136 - 162 + 1,5185 - 16 + 19,13 = 46,9 ThIC. T.

50 1

BbINycK NPOAYKUMM ThIC. LUT.

45
40
35
30
25
20

R
10 y=1,7357x+ 18,514

= BbINYCK NPO/YyKLIK

-------- JInHelHbI TpeHa

R?=0,9952

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Puc. 2. JluHamuka BBIIYCKA MNPOAYKUWM W JIMHEHMHBIM TPEHI,
MOJYYEHHBIM METOJIOM aHAIIMTUYECKOTO BEIPABHUBAHUS

BbINycK NPOAYKLMK TbIC. LUT.

50
45
40
35
30
25
20
15
10

5

0

e BHITTY CH
NpoAYyKUMK

R JNorapupmunyeckm
1 TpeHs,

y =9,2099In(x) + 15,27
R? = 0,8567

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Puc. 3. JluHamuka BbIyCKAa MNPOAYKIHMH U JOTapuPMUUYECKHI
TPEH[, TOJYYECHHBIM METOOM aHAJINTUYECKOTO BEIPABHUBAHUS

BbINycK NPOAYKUMM ThIC. LUT.

50
45
40
35
30
25
20
15
10

5

0

= BbInycK NpoayKLUum

s CreneHHOW TpeHA,
I y = 17,834x03136
N R2=0,8733
T T T T T T T T T T T T T T 1

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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Puc. 4. JluHamuka BbIIyCKa MNPOAYKIHM WU CTENEHHOW TPEH]I,
MOJYYEHHBIM METOJIOM aHAIMTUYECKOTO BEIPABHUBAHUS

IIporHo3Hoe 3HaueHHWE OOBEMa BBINyCKa IPOAYKIMH B 17-m
nepuoje cocrasur 0,0136 - 172 +1,5185 - 17+ 19,13 = 48,9 ThIC. T.

[IporHo3Hoe 3HaueHHE OOBbEMa BBIMYCKAa MNPOAYKIMH B 18-M
nepuoge cocrasur 0,0136 - 182 +1,5185 - 18 + 19,13 = 50,9 ThIC. T.

50 7
45
. e BBINYCK
E 40
3 npoAyKumnm
g 35
=
s 30 S SKCNOHeHUMaNb
) HbIV TPeH ,
X
E 25
E— 20 y = 20,291e0055%
= R?=0,991
N S T
E
B 10
5 e
0 T T T T T T T T T T T T T T 1

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Puc. 5. JluHamuka BbIllycKa OPOAYKIUM U SKCIOHEHUIMUAJIbHBIN
TPEH/I, MOJYYEHHBIA METOJOM aHAJUTUYECKOTO BEIPABHUBAHUSA

50
45

=

5 40

% 35 e BHITTY CH

[~ NPOAYHKUMK

3 30

=

% 25 R MonMHOMMANbHBI

o i (2- cTenenu)

S 20

E TpeHa,

L T

E

] R

o 10 y=0,0136x2+ 1,5185x+ 19,13
S R?=0,9961
0 T T T T T T T T T T T T T T 1

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Puc. 6. JluHamuka BbIyCKa NOPOJYKUMH W TOJIWHOMHAIBHBIN
TPEHJ, MOJIy4€HHbI METOJOM aHATUTAYECKOTO BHIPABHUBAHUS

Boieoown

CpenHuil BBIMYCK NPOAYKUUHA B UCCIEAYEMOM MEPUOAE COCTABUII
32,4 ThIC. T., CpEIHUI AOCOMIOTHBIN TpUpOCT — 1,7 THIC. T., CpEIHUI
temn pocta — 105 %. HaOGmrogaeTcs MOCTOSHHBIA POCT 0OBEMOB
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MPOU3BOJCTBA MPOAYKIMH. B mpouecce aHamu3a psjaa JAUHAMUKH
BBISIBJICHA OCHOBHAS TECHACHIIMS Pa3BUTHS BBINYCKa MO MOJAHOMY 2-#
crenenu (Y = 0,0136x? + 1,5185x + 19,13).

IIporHo3Hoe 3HaueHHWE OOBEMa BBIMYCKA MNPOAYKIUM B 16-M
nepuoae coctaBut 46,9 teic. T, B 17-M 48,9 ThIC. T, B 18-M nepuojse —
50,9 ThIC. T.
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Jlaboparopnasi padora 7

UHJEKCHI KOJIMYECTBEHHBIX U KAUECTBEHHbBIX
MMOKA3ATEJIEA

Heab padorbl. M3yunTh TEOPETHYECKHE OCHOBBI WHIEKCOB M
OCBOUTh HMX [MPAKTUYECKOE MPUMEHEHHE C  HCHOJIb30BAHUEM
crangapTHeIX Gyukiui MicrosoftExcel.

KpaTkue TeopeTnyeckue cBe1eHUA

HHnoekcamu  HA3BIBAIOT  CPABHHUTEIbHBIE  OTHOCHUTEIIBHBIC
BEJIMYUHBI, KOTOPHIC XapaKTEPHU3YIOT M3MEHEHHUE CIIOKHBIX COIMAIBHO-
PKOHOMHUYECKMX  TMoOKa3aTteied  (IokaszaTeld,  COCTOSIIHE M3
HECYMMHPYEMBIX D3JICMEHTOB) BO BPEMEHHM, B IIPOCTPAHCTBE, TIO
CPaBHEHHIO C TUTAHOM.

NHnekcHble TOKa3aTeld  TO3BOJISIIOT  OCYIIECTBUTH — aHAJU3
pe3yJAbTATOB  JICATCIBHOCTH  NPEANPHATHNR W OpraHu3alui,
BBIITYCKAIOIINX CaMyto Pa3sHOOOPA3HYIO IPOTYKITHIO W
3aHUMAIONIUXCS Pa3IMYHBIMM BHAAMH AeATCIBbHOCTH. C IIOMOIIBIO
WHJECKCOB MOXHO TMPOCJICANTh POJIb OTACIBHBIX (HAaKTOPOB TIPH
(GOpPMHUPOBAaHUN BaXHEUIMMX ASKOHOMHYECKHX ITOKa3aTeliei, BBISBUTH
OCHOBHBIE pe3epBbl MPOU3BOJCTBA. NHAEKCH MIUPOKO UCIIOIB3YIOTCS B
COTIOCTaBJICHUH MEXIyHAPOIHBIX SKOHOMHUYECKUX TOKa3aTelel Mpu
OTIpEICIICHUN YPOBHS KU3HU, JCJIOBOM aKTUBHOCTH, IICHOBOH IMOJUTHKH
U T.J.

CyiiecTByeT JBa IMOJX0Ja B HWHTEPIPETAIIMU BO3MOXKHOCTEM
WHJCKCHBIX  IIOKa3aTejieli: o0oowarowuii  (CuHmemuueckuii) u
aHanumuuecKuil, KOTopble B CBOIO OuUepellb OMPEACISIOTCS Pa3HBIMU
3a7a4aMH.

Cytb o0000mIamomniero mnoaxoja - B TPAKTOBKE HHJIEKCA Kak
MoKa3aTesisi CPeAHEro M3MEHEHMs] YPOBHS HCCIEAYEeMOTo sBjieHus. B
ATOM CJIy4ya€ OCHOBHOW 3aJayeul, pelmaemMor C MOMOUIbI0 HHICKCHBIX
roKazaTesieH, OyJeT  XapaKTepuCTHKa  OOIIero U3MCHCHHMS
MHOT'0()aKTOPHOTO SKOHOMHUYECKOTO MTOKa3aTes.

AHaIUTHYICCKUH TTOIXO0J paccMaTpUBAacT MHIACKC KaK IMOKa3aTelb
U3MEHCHHS YPOBHS PE3YJIbTaTUBHOM BEIMYHWHBI, HA KOTOPYIO OKa3bIBaeT
BIIMSIHUE BEJIMYMHA, M3ydaeMmas ¢ TOMOIbI0 nHAeKca. OTCroa U uHas
3a7a4a, KOTOpas peliaercs C IOMOIIbI0 MHASKCHBIX TOKa3aTeleH:
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BBIJICINT,  BJIMSHUE  OJHOrO M3  (DaKTOpOB B  M3MEHEHUH
MHOT0()aKTOPHOTO MOKa3aTesl.

Ot coaepx)aHusl U3y4aeMbIX IOKa3aTeserd, METOJIOJOTUU pacyueTa
IIEpBUYHBIX IIOKa3aTelieil, IieJiell M 3aJad HMCCIIEJAOBaHHUS 3aBUCIT U
CIIOCOOBI ITIOCTPOCHUS MHIECKCOB.

Ilo creneHu oxBaTa dJIEMEHTOB SIBJICHMS HHJICKCHI JCIAT Ha
UHOUBUOYabHblEe U 0OUue (CBOIHBIC).

Unousuoyanvnvie unoekcor (1) - 3TO HMHAECKCHI, KOTOPHIC
XapaKTEepU3yIOT U3MEHEHHUE TOJIBKO OJTHOTO 3JIEMEHTA COBOKYITHOCTH.

Obwuii (ceoonwiii) unoexc (1) xapakTepusyeT U3MEHEHUE 10 BCel
COBOKYIMHOCTH DJIEMEHTOB CIIOKHOTO sBJeHUs. Eciu MHACKCHI
OXBAaTBIBAIOT TOJIBKO YaCTh SIBJICHUS, TO UX HA3BIBAIOT 2PYNHOBLIMU.

B 3aBucumMocTH OT cmoco0a u3yudeHHs OOIIUE€ HHIEKCHI MOTYT
ObITh TOCTPOCHBI WU Kak aepecamuvle (OT Jar. aggrega -
MPUCOCANHAIO0) HHJIEKCHI, WIHW KaK CpeoHue 636euleHHble WHACKCHI
(cpenHue U3 UHAUBUAYAUTHHBIX).

Cnoco0 mocTpoeHHus arperaTHbhIX MHICKCOB 3aKII0YaeTCs B TOM,
YTO IPU MOMOIIM TaK HA3bIBAEMBIX COU3MEPHUTENICH MOXKHO BBIPA3UTh
UTOTOBBIC BEJIMUUHBI CJIOKHOW COBOKYIMHOCTH B OTYETHOM M 0a3MCHOM
Nepruojax, a 3aTeM MEePBYIO COMOCTABUTH CO BTOPOHA.

B cratuctuke uMeroT 00JbIIOe 3HAYEHUE WHICKCHl HepeMeHHO20
u Qukcupoeannozo cocmaea, KOTOPHIC HCIIOIB3YIOTCA MPU aHAIN3E
JTUHAMUKH CPEIHUX TTOKa3aTee.

Nupekcom nepemennozo cocmasa Ha3bIBAKOT OTHOILICHUE NBYX
CPEOHUX YPOBHEM.

Nunexc  gukcuposannoco  cocmaséa  eCTb  CpeIHUM U3
WHIUBUAYIBHBIX MHJEKCOB. OH pacCUUTHIBAETCS KaK OTHOIIECHHE JIBYX
CTaHJIAPTU30BAHHBIX CPEHUX, T/I€ BIUSHUE U3MEHEHHS CTPYKTYPHOTO
dakTopa yCTpaHEHO, MO3TOMY JaHHBIH MHAEKC Ha3bIBAlOT eIle
HHJIEKCOM ITOCTOSIHHOT'O COCTaBa.

B 3aBucuMOCTH OT XapakTepa M COJAepKaHUS HHISKCUPYEMBIX
BEJIMYMH  Pa3IM4alOT  HUHACKCHI  KOJIWYECTBEHHBIX  (OOBEMHBIX)
IOKA3aTeJIEW U UHECKCHl KAYECTBCHHBIX MTOKA3ATEIICH.

K wunHaexkcam koauuecmeennvix (00bEMHBIX) IOKa3zaTesei
OTHOCATCS TaKWe WHJIEKChl, KaK WHJEKChl (U3UYECKOro oObeMa
IIPOM3BOJICTBA MPOJYKIIUM, 3aTpaT Ha BBIMYCK MPOAYKIIMH, CTOUMOCTHU
NPOAYKIIMUA, a TaKXe WHIACKCHl II0Ka3aTeyiei, pa3sMepbl KOTOPBIX
ONPEEAIOTCS a0COTIOTHBIMM BeIMUYUHAMHU. VICTIONB3YIOTCS pa3IndHbIe
BHJIbI MHJIEKCOB KOJUYECTBEHHBIX ITOKa3aTelIeH.
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Nuanexkc ¢usnueckoro oodwvema npoaykuuu (POII) otpaxkaer
U3MEHEHHE BbITycka mnpoaykuuu. HMumuBuayansHblii uHAEKC DOII
OTpaXaeT M3MEHEHHWE BBIIYCKA NPOAYKIMM OJHOTO BHAA W
omnpeaenseTcs no dhbopMmyJie

¢ =4
A 0 r
o (69)
rne ql m g0 - KoOIMYecTBO MOPOAYKUMUM JAHHOTO BHAA B

HaTypaJIbHOM BBIPKCHUHU B TEKYIIEM B 0a3MCHOM IIEpHOAaX.

Arperataeiii - ungekc DOIl  (mpemgnoxen . Jlacmelipecom)
OTpakaeT W3MEHEHHE BBINyCKa BCEH COBOKYITHOCTH IPOMYKIIUH, TJIC
WHJCKCUPYEMOW BEIMYMHOU SBJISCTCS KOJIMYECTBO MPOAYKIMH (, a
COM3MEPUTETIEM - IICHA P:

;- 2T
T anpn (70)

rie ql u q0 - KOMMYEeCTBO BBIPAOOTAHHBIX €IMHHI] OTAEIbHBIX
BUJIOB MTPOJYKIIMM COOTBETCTBEHHO B OTUYETHOM M 0a3MCHOM IEpPUOJAX;
pO - 1meHa emuWHMIBI MPOAYKIMU (OTACIHHOTO BHIA) B 0Oa3MCHOM
IIepUoLeE.

[Ipn Bbruucnennn wunaekca OOIl B kayecTBe coM3MepUTENEH
MOXET  BBICTYIIaThb  TaKX€  CEOECTOMMOCTb  MNPOAYKUHWHA WU
TPYAOEMKOCTb.

Cpennune B3BemieHHble HHAEKCH DOIl ncnonb3yroTcs B TOM
Cllyyae, €CIM W3BECTHbl WHAUBUIyaJbHbIE HWHIEKCHI OO0OBEMa IO
OTACIBHBIM BHJAM TMPOAYKIHUHM H CTOUMOCTh OTIEJIBHBIX BHUIOB
MPOIYKIMH (W1 3aTpaThl) B 0A3MCHOM WJIM OTYETHOM TEPHUO/IE.

Cpennuit  B3BelieHHbIM  apudmernueckuit  uHaexkc  DOII
onpenaesieTcs no Gopmyiie

_ 2ol

r

A 2 (71)

re 1q - MHIUBUIYAJIbHBIN HHJIEKC M0 KaXKJIOMY BUY MPOIYKIIUU;
g0 p0 - cTomMOCTh MPOAYKIMH Ka)KIOTO BHJIa B Oa3MCHOM TIEPHOJIE.
Cpennuii B3BelIEHHBIN rapMoHnueckuil nuaekc @OI1

P 12

ATl 1
Z- E_ 1l
: (72)

r

52



rae ql pl - cTOMMOCTh NMPOAYKIUM KaXXAOTO BHJA B TEKYIIEM
11(570) 4 ()i (<3

AHaAJOTMYHO PpPACCUMUTHIBACTCS HHAEKC 3aTpaT Ha BBINYCK
npoaykuuu (3BII), KOTOpBIM OTpakaeT U3MEHEHHE 3aTpaT Ha
IIPOM3BOJICTBO U MOXKET OBITh KaK MHIMBUAYAIbHBIM, TaK U arperaTHBIM.

NnpuBunyansabil nHAeke 3BII oTpakaeT m3MeHEHHE 3aTpaTr Ha
IIPOM3BOJICTBO OJHOI'O BHJIa U OIpeesieTcs o hopmylie

_ 4.7

9o (73)

CETN '

rae z1 u z0 - cebecTonMOCTh €AMHUILIBI TPOAYKIIMM UCKOMOTO BUA
B TekyiieM u 6azucHoMm mnepuoaax; ql zl u q0 z0 - cymmel 3aTpaT Ha
BBIITYCK MPOAYKIIMH UCKOMOTO BH/Ia B TEKYILIEM U 0a3UCHOM MEpUoaax.

Arperatubii mHAekc 3BII xapaktepuszyer usMeHeHue oOImen
CYMMBI 3aTpaT Ha BBIMYCK MNPOAYKIIMU 332 CYET U3MEHEHHUS KOJIUYECTBA
BbIPAOOTAaHHOW MPOAYKIMU U €€ CEOECTOMMOCTH WU OMpPENEseTcs IO
dbopmyie

_ 2.9.Z,
LB anzn (74)
rae ql z1 u q0 z0 - 3aTparel Ha BBITYCK NMPOAYKIIMU KaXJO0TO BUIA
COOTBETCTBEHHO B OTYETHOM U 0a3UCHOM MEPUOAAX.

PaccmotrpuMm mocTpoeHue uHiaekca croumoctu npoxaykiuu (CII),
KOTOPBIM MOXKET ONPEAENAThCS M KaK WHINBUAYAIbHBIA, W Kak
arperaTHbIu.

NupuBuayaneusii  uHAeke CII  xapakTepusyeT W3MEHEHHE
CTOMMOCTH MPOIYKIIUH JaHHOTO BUAA U UMEECT BU/L:

_ G

4.2, (75)
rae pl u p0 - nena eguHALBI NPOIYKIIMU JAHHOTO BUJIA B TEKYIIIEM
u 6azucHom nepuoaax; ql pl u q0 p0 - cTOoUMOCTH NMPOAYKIMUA TAHHOTO
BUJIa B TEKYIIIEM U 0a3MCHOM MEPUOaaX.
Arperataeiii uHgekc CII  (ToBapooOopoTa) XapaKTepu3yeT
U3MEHEHHEe OOIlIe CTOMMOCTH MPOAYKIMH 3a CUET HW3MEHEHHUs
KOJIMYECTBA MPOAYKIMHU U LIEH U ONpeaeIsieTcs o popmyJie

_Xap
2 49,P, (76)

q

98 .m
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Kauecmeennvie iokazateian OnpeneisiOT yPOBEHb HCCIETyEMOTO
UTOTOBOTO TOKa3aTelid W  ONPEACNSIOTCS IyTEM COOTHOIICHHUS
UTOTOBOIO MOKa3aTessl U ONMPEACICHHOTO KOJIMUYECTBEHHOTO MOKa3aTesl
(manpumep, cpenHss 3apa0OoTHas IUIaTa  OIpeJeNsieTCs  IMyTeM
cooTHoieHus1 GoHJIa 3apab0OTHOM TUIaThl U KOJUYecTBa paboTHUKOB). K
MHJEKCAM Ka4yeCTBEHHBIX IIOKa3aTelIell OTHOCATCS UHOEKCbl UYeH,
cebecmoumocmu, cpedHell 3apabomHOU NAamvl, NPOU3BOOUMETIbHOCU
mpyoa.

CambIM pacnpOCTpaHEHHBIM HHIEKCOM B 3TOW TpyIMIE SBISETCS
HH/IEKC IEeH.

HHnousuoyanvhwiil uHOeKc yeH XapaKTEepU3yeT U3MEHEHUE IIEH IO
OJIHOMY BUJTy TIPOJIYKIIMH U OTIpeeisieTcs no Gopmyiie

_ P
P r

Po (77)

rae pl u p0 - neHa 3a eqUHUIYY NPOAYKIIMHU B TEKYIIEM U 0a3MCHOM
nepuoaax.

COOTBETCTBEHHO OMPEAEISIIOTCS HMHAEKChI Cce0ECTOMMOCTH U
3aTpar padoyero BpEMEHU IO KaKI0MY BUAY MPOLYKIHUH.

Aepecammnulii unoexkc yen ONpPEAENAET CpeHEE U3MEHEHHUE LIEHBI P
110 COBOKYITHOCTH ONPEICTEHHBIX BUIOB MPOIYKIIHH (.

JUist  XapakTepUCTUKH  CpPEJHEr0  M3MEHEHUsT LEeH  Ha
NOTPEOUTENbCKUE TOBAPBI UCIOJIB3YIOT UHOEKC YEH, NPeOoHCeH bl .
Jlacneupecom:

7 _ 2G.P,
“ g,
oo (78)

rae q0 - moTpebuTenbckas kKop3uHa (6a3oBwiii nepuon); p0 u pl -
COOTBETCTBEHHO 11€HBI 0A3UCHOT'O U OTYETHOTO MEPUO/IOB.

Ecnu konmdecTBO Habopa MPOJYKTOB MPUHUMAETCS HAa YpPOBHE
oTyeTHOro mnepuonaa (ql ), To B 3TOM ciydae uHOexc yeH umeHyemcs
unoexcom llaawe:

_2.49.P
i Taawe b

>.4.p, (79)

Eciu u3BeCTHBI MHIAMBHUAYAJbHBIE WHACKCHI LIEH IO OTACIbHBIM
BUJAM TPOAYKIIMA U CTOUMOCTb OTHEIbHBIX BHUIOB IPOAYKIUH, TO
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NPUMEHSIIOTCSL  CPETHUE  B3BEIICHHBbIE HHJCKCHl I1IeH (CpeaHuid
B3BEILICHHBIN apudmeTnyecKui 151 CpEeIHUU B3BEILICHHBIN
rapMOHUYECKUI WHJIEKCHI LIEH).

dopMmyna cpednezo 636euienHo2o apupmemuiecko2o uHoekca UeH

_ 2.ipg,
2.P.4, (80)
rc 1 - HHANBUIYAIbHBIM WHJICKC IO KaXKI0MYy BHUAY IPOIYKIIHH;
PO g0 - ctonMOCTh IPOAYKIMH KaXKI0TO BUJIa B OA3MCHOM TIEPHOJIE.

dopmyiia cpedne2o 636eUIeHH020 eAPMOHUYECKO20 UHOEeKCca TIEH
;o 2P

cel” -1
Z?p 151

ZBA

r

(81)
rae pl ql - cTouMOCTh MPOAYKIHUM KaKAOTO BHJIA B TEKYILIEM
116504 ()i B
B craructuyeckoil TMpakTUKE OYEHb MIUPOKO MCIOJIB3YETCS
azpe2amuwvlii. Meppumopudibtbill. UHOEeKC YeH, KOTOPBIH MOXKET OBITh
paccuuTas 1o cieaymwouiei gopmyie:

_ 2P,

f) r
2P, (82)
rae pA pB - meHa 3a enuHUIY TPOAYKIMU KAXKAOTO BHIA
COOTBETCTBEHHO Ha Tepputopun A u B; A - KOJIMYECTBO

BBIPA0OOTAHHOW WJIM PEATM30BAHHOW MPOIYKIIMK KaXJ0TO BHAA IO
TEppPUTOPUU A (B HATYpAIIbHOM BBIPAXKEHHM ).

N3 Qopmynbl BUIHO, 4YTO B [JaHHOM WHIEKCE B KayeCTBE
(UKCUPOBAHHOTO TMOKazaTenass (Beca) MPUHAT OO0BEM MPOAYKIUU
tepputopuu A. Ilpu pacuere JaHHOTO MHAEKCA B KAYECTBE BECA MOXKHO
NPUHATH TaKXKe 00BEM NPOAYKIUH TEPPUTOpUU B uim cymMMapHbIi
00bEeM IPOAYKIIUU JIBYX TEPPUTOPHUH.

Bo3MokHBI 1Ba cioco0a pacueTa UHJIECKCOB: YenHou U Oa3uCHblil.

llennvie umnoexcwyi TONYYAIOT ITYTEM COIOCTABJICHUS TEKYIIINX
YPOBHEU C MPEAUIECTBYIOUIMM, MPU ATOM 0a3a CpaBHEHHS MOCTOSHHO
MEHSIETCHL.

baszucnvie unoexcol TOMYYAOT TIYTEM COIIOCTABICHUS C TEM
YPOBHEM IepHroia, KOTOPHIA OB IPUHST 3a 0a3y CpaBHEHMS.

B kauectBe mpumMepa MOXKHO NPUBECTH IIEMHbIE U Oa3UCHBIC
WHJEKCHI IICH.
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IlerHple MHIUBUAYAIbHBIC MHICKCHI IICH UMCIOT CICAYIOIIMHI s
pacuera:

[o= B Vo £ Vol = Be ;
[ W] pﬂ =2 pi [ pz o (83)
bazucHrlie HHIAWBHUAYAJIbHBIC MHACKCHI IICH:
I o= B oL = P i = B ;
[a ] pﬂ o] pﬂ el pﬂ o (84)

CnenyeT HOMHI/ITI) qToO HpOI/ISBeI[CHI/Ie IICITHBIX I/IHI[I/IBI/II[yaJ'H)HBIX
WHJICKCOB II€H PaBHO MOCIEIHEMY 0a3MCHOMY MUHJIEKCY:
I = '{ S S

Fia Bioe  Pem Pwee (85)
HCHHBIG arperaTHbiC HHACKCHI LICH:
_ZPG . _ZP% ;2P
B - X AR 2 X A o P2 =X A . (86)

BaBI/ICHBIe arpeFaTHLIe HMHJICKCHI IICH.
_XPd ;2R 2P
2 Pay e 2P e Epuqs ) (87)

Mexy WHAOEKCAaMH CYLIECTBYET TaKX€ B3aMMOCBS3b U
B3aMMO3aBUCUMOCTh, KaK MW MEXIAYy CaMUMH HSKOHOMHYECKUMH
SBJICHUSAMH, YTO MO3BOJIIET TPOBOAUTH (PakTOpHBIN aHanu3. braromaps
WHJEKCHOMY METOJIy MOKHO paccMaTpuBaTh Bce (PaKTOphl HE3aBUCHUMO
Ipyr OT JApyra, 4YTO JaeT BO3MOJKHOCTb OIPEACINUTh pa3Mep
aOCOJIFOTHOTO M3MEHEHHUSI CIOKHOIO SIBJICHHS 3a CUET KaXXA0ro (hakropa
B OTJEJIBbHOCTH.

IIpenmnonoxuM, 4TO pE3yJbTATUBHBIA NMPU3HAK 3aBUCUT OT TPEX
dakTopoB u Oonee. B 3TomM ciydae pe3ynbTaTUBHBIA MHAECKC MPUMET
BU/]I

P

_ Sahbc..ay
>a b I '(88)
N3MeHeHue pe3ynbTaTUBHOTO MHJEKCA 3a CUeT KaXkJI0ro (akropa
MOYKET OBITh BBIPAXKEHO CJIEIYIOIIUM 00pa3oM:

Eabc LIt Eabc...nl
L. S Sabe,.n, h= Sab,c, .0,
_ >abe. 7 :Zaibici...ni |
Sabe,.n, 0 Dabe.n, (89)
JIJist BBISIBIIGHUSI POJIM KaXJI0Tro (pakTopa B OTACIBHOCTH HHIEKC
CJIO)KHOTO TIOKa3aTelis paszjiaraloT Ha 4acTHbIE ((haKTOpHBIC) UHACKCHI,
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KOTOpBIC XapakTepu3ylT poyib Kaxkaoro Qakropa. Ilpu 3ToMm
UCIIOJIb3YIOT JIBa METOJIA!

MeTO0 000CO0JIEHHOT0 U3y4YeHUs (haKTOPOB;

MOCIIEZIOBATENILHO-TIEITHON METOI.

[Ipy mepBOM METOJE CIIOXKHBIM TOKa3aTelib Oepercs ¢ y4eToM
U3MCHEHHsI JIMIIb TOro (pakTopa, KOTOPBIH B3SAT B Ka4yeCTBE
HCCJICAYEMOTr0, BCE OCTAJIBHBIC OCTAIOTCS HEW3MEHHBIMH Ha YpPOBHE
0a3uCHOro Iepuo/ia.

[TocnenoBaTenbHO-IEMHOM METOJ MPEINOoJaraeT HUCIOJIb30BaHHE
CUCTEMBI B3aMMOCBSI3aHHBIX WHJICKCOB, KOTOpas TpeOyer
OTIPEJICTICHHOTO pacIoiiokeHusi ¢akTopoB. Kak mpaBmio, Ha IMepBOM
MECTE B IIEMK pacrojiararoT KauyecTBeHHbIN ¢aktop. [Ipu onpenenecHuun
BIIUSIHHSL TIEPBOTO (haKTOpa BCE OCTAJBHBIEC COXPAHSIIOTCS B YHCIHUTEIIC U
3HaAMEHATeJIe Ha ypOBHE O0a3MCHOTO TIEpPHOJa, TPH ONPEACIICHUH
BTOpOTo (haKTOPHOTO MHJIEKCA MEePBBIN (PaKTOp COXpaHSACTCS HA YPOBHE
0a3WCHOrO0 TIEpHOJa, a TPETUH M BCE IOCICAYIOIIME - Ha ypPOBHE
OTUYETHOT'O TIEPHO/JIA, NIPH OMPEACICHUN TPEThero (aKTOPHOIO MHACKCA
NepBbIi U BTOPOM (PAKTOPHI COXPAHSIIOTCA Ha YpPOBHE Oa3MCHOTO
NIepHO/Ia, YETBEPTHIM U BCE OCTAJIbHBIC - HA YPOBHE OTYETHOTO MEepHOa
U T.JI.

IIpuMep BbINOJHEHUS PAOOTHI
3adanue. Jlunamuka cpelHUX LIEH U 00beMa MPOJIa’)Kh B KPYIHBIX

CymepMapKkeTax ToOpoOJila XapaKTepU3YyeTCs CICAYIOIUMU JaHHBIMU,
MpeCTaBICHHBIMU B TabnuIle 13 Hike.

Tabauuya 13
Jlannwie ons pacuema
[Tpomyximst [Tpo1aHoO IPOYKITUH, THIC.KT Cpennsis 1ieHa 3a 1 Kr, THIC.pyO.
baszucheii OTtueTHbIN bazucHbIi OTueTHbIM
1505 (i IEPHOJT 165004 (i 1504 (i
CynepmapkeTt Nel
TOMUJOPBI 4.0 4.2 6.4 /.6
OTypLbI 2.5 2.4 7.2 8.4
Cynepmapket No2
IOMUJIOPbI ‘ 10.0 ‘ 12.0 ‘ 7.6 ‘ 7.0
Boruucaume:

1.  Jns cynepmapkera Nel (1o aiByM BHAaM MPOAYKIIUU
BMECTE):
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1.1. OOmuii uHAEKC TOBapooOOpOTa
1.2. OOmmii HHACKC MCH
1.3. OOmmii nHACKC (PU3NIECKOTr0o 00beMa TOBaApO0OOpOTa

Onpenenute B OTYCTHOM MEPHUOE a0COTIOTHBIM MPUPOCT
TOBapO0O0OOPOTA U PA3IOKHUTE O hakTOpaM (3a CUeT U3MEHEHHUS IIeH U
00bEMOB IIPOJAXK OBOIIIECH) .

2.  Jns cynepMapkeToB BMECTE IO TIOMHUIOPaM:

2.1. WHpaekc 1ieH NepeMEeHHOT0 COCTaBa

2.2. WHJEKC 1eH MOCTOSHHOTO ((PUKCUPOBAaHHOI'0) COCTaBa

2.3. WHpaekc BIUSHUS U3MEHEHUS CTPYKTYPbl 00beMa Mpogax
MIOMUJIOP HA JUHAMUKY CPEIHEN LEHbI

CdopmynupyiiTe BHIBOIBI.

Pewenue:

1.1. OOmuii uHAEKC TOBAPOOOOPOTA MOKHO PACCUUTATh 1O

dbopmyne:
_ 2P ¢
X qoPo

r7e P-1eHa,]-KoJIn4eCcTBO MPOJaHHOMN POAYKIUNA
Ypar 7,6-42+84-24

TS pe 64417225

1.2 OO0muit MHAEKC IIEH BBIUYUCIISIEM 110 (hopMyIe:
Yy 7,6-42+84-24

lp a Epofh a 6:4 ’ 4;2 + 7,2 . 2,4
1.3 O6mwmit uHACKC 1IeH PU3NUECKOT0 TOBAPOOOOPOTa MOKHO

paccuuTarth 1o popmye:
 Ypon  64-42+72-24

C Xpoqo 64-4+72-25
DT UHJIEKCHI CBA3aHBI MEXKTy cOO0H GOpMYIIOW:

ipq =iy ig = 1,179+ 1,013 = 1,194

Takum 00pa3zoM, TOBapooOOpoT yBeauuuiics Ha 19,4%,B Tom

YUCJIE 32 CUET YBEIUYEHUs (PU3NYECKOT0 00beMa ToBapoobopoTa Ha 1,3
%.

lpq

=1,194 = 119,4%

=1,179 = 117,9%

iq = 1,013 =101,3%

AGCONIOTHBIN IPUPOCT TOBAPOOOOPOTA:
Apq = Zplql — Z Poqo = (7,6-42+84-2,4) —(64-4+7,2-2,5) = 8,48 MmuiH. p.

B ToM uncne 3a cueT n3MEeHEHUS IICHBI.
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Apqp) = Z P1q1

- Zpoql = (76-42+84-24) — (6442 +7,2-2,4) = 7,92 MIH.].

B ToMm 4uncnie 3a cueT u3MEHEeHUs IMpoaAaK1u TOBAPOB:

Apqq) = Z Pod1

— Zpoqo =(64-42+72-24)—(64-4+72-2,5)=0,56 MIH.p.

AGCOIOTHBIE TPUPOCTHI CBA3AHBI MEXAY CO00i hopMyiaMu:

Apq = Apq) + Apq, = 0,56 + 7,92 = 8,48 ThIC. p.

Takum oOGpazoM, ToBapooOopoT yBenuuuics Ha 8,48 MiH.pyO. , B
TOM YHCJIE 32 CYET YBEJIMYEHUA LEH Ha 7,92 MIH.p. 32 CUET YBEIUYECHUS
dbusngeckoro oorema ToBapoodopora Ha 0,56 MIIH.p.

2.1.Bpraucium 1i1s 2-X CyNnepMapKeTOB O MOMUAIOPAM UHIIEKC
LIEH MIEPEMEHHOT0 COCTaBa

' ' 76-42+70-120 64-4+4+7,6-10,0
iﬁzszh +Zpoqo _ + — 0,986
Xq 2 90 4,24+ 12,0 4,0 + 10,0
= 98,6%
Beruncianm nHAEKC 1IeH MOCTOSIHHOTO COCTaBa:
' ' 7,6-42+70-120 64-42+4+7,6-12,0
i =ZP1Q1 +ZPOQ1 _ n = 0,981
Y q Y q 42+12,0 4,2+ 12,0
=98,1%

2.2 BeruncnuM WHIIEKC BIUSHUS CTPYKTYPhI 00beMa MpoaakK
MOMUJIOp HAa TUHAMUKY CPEIHEH IICHBI:

] Y Pod1 2 Po9o _76-42+70-120 64-40+7,6-10,0

ey = S Y S 424120 T 404100

= 100,4%

Pa3nuiia Mexxay WHIEKCaMU MIEPEMEHHOTO M TIOCTOSTHHOTO COCTaBa
3aKJIIOYAIOTCST B TOM ,4TO MHJEKC IEPEeMEHHOTO COCTaBa paBeH
COOTHOIIICHUIO CPEAHUX YPOBHEH IIEHBI, a IIOCTOSHHOTO XapaKTepHu3yeT
W3MCHEHHE CPEHEH IICHBI 32 CUYEeT M3MEHEHHUS TOJBKO IICH Ha KaXIoM
PBIHKE.

Takum oOpa3zoM, cpeHss [IEHa B CyliepMapKeTax YMEHBITHIACh Ha
1,4%.Ecnu Obl B 000MX MaraswHax CTPYKTypa pbhIHKa ObLIa OJHA W Ta
ke, CpedHss lieHa ymeHblmwiach Ha 1,9 %.YBenuuenue nonu Oosiee
JIOPOTroro CcymepMapkera B CTPYKTYype MPOJaXK YBEJIMUUIIO CPEAHIOO
ueny Ha 0,4%

2.3 Onpenenum o611Iee A0COTIOTHOE U3MEHEHUE IIEHBI TOMUJIOP:

= 1,004
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2>P191 X Podo _76-424+70-12,0 64-4+7,6-10,0
Y,  Xq0  42+120 404100

= —0,11 TBIC. p.

OO611ee abCOMIOTHOE U3BMEHEHHE TIEHBI U3-32 HEOCPEICTBEHHOTO
W3MEHEHUS YPOBHEMW 1IEH HA TIOMUJIOPHI:

o YXP1q1  XPods _76-42+70-120 64-42+7,6-12,0

AP =T Ty T 424120 424120

= —0,14 ThIC. p.

OO6miee abCOMOTHOE W3MEHEHHE II€Hbl 3a CYET W3MEHEHUs
CTPYKTYPBI IPOJIa’Kh IOMUIOP:

_ _ YPod1  2Poo _64-42+76-120 64-42+7,6-10,0

BPem) =5 Ty e T 424120 404100

= 0,03 TbIC. p.

Takum oOpa3zom, cpeaHsis 1IeHa Ha MOMHUAOpbl cHU3WiIach Ha 0,11
TBIC.p., B TOM YHCJI€ 3@ CUET HEMOCPEICTBEHHOTO M3MEHEHUsI YPOBHEU
nmed Ha 0,14 TteIC.p. YBenuueHue I0JM PhIHKA ¢ 0ojiee JOPOTUMH
MIOMHUAOPAMHU YBEJIWYWIIO PE3YIbTaTUBHBIN NTOKa3aTenps Ha 0,03 ToIC.p.

Ap =
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