OCHOBHbIE MOKA3ATEAU
AMHOMUMKM.
MCMNOAB3OBAHME CKOAb3ALLLMX
CPpeAHUX AAS CTACXKMBAHMS
BPEMEHHbIX PIAOB.



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

AAS KOAMHECTBEHHOM OLLEHKM AMHOMMKM ABAEHMN NMPOUMEHIIOTCH
CTATUCTMYECKME MOKA3ATEAU: AOCOAIOTHBIE MPUPOCTLI, TEMIMbI POCTQ,
TEeMIbl NPUPOCTA, NMPUYEM OHM MOTYT PA3SAEAITCH HA LLEMHbIE,
©a3MCHbIE N CPEAHME.

B OCHOBE pACYHETA 3TUX MOKA3ATEAEN AMHAMMUKU AEXKMT COOBHEHME
YPOBHEN BPEMEHHOTO PAAQ.



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

ECAM CPOBHEHME OCYLLIECTBAIETCS OCYLLLECTBAAETCH C OAHMM U TEM
KE YPOBHEM, MPUHATBIM 30 OA3Y CPABHEHMS, TO 3T MOKA3ATEAM
HQ3bIBAKOT OA3UCHbBIMM.

ECAM CPOBHEHME OCYLLLECTBAJIETCA NPU NEPEMEHON DOA3E , U
KOXKAbIM MOCAEAYIOLLMIN YPOBEHb CPOBHMBAETCS C MPEABIAYLLIMM, TO
BbIYMCAEHHbIE TOKMM ODPA30OM MOKAIATEAM HA3bIBAKOTCS WLEMHbIMMU.

ADCOAIOTHbIM MPUPOCT Ay PABEH PA3HOCTU ABYX CPOOBHUBAEMbIX
YOOBHEMN.

Temn pocTta T XapaKTepM3yeT OTHOLLUEHUNE ABYX CPOOBHMBAEMbIX
YPOBHEN PAAQ, BbIDCXKEHHOE B MPOLLEHTAX.

Temn npmpocTa K xapaktepmsyetr AOCOAIOTHbIM MPUPOCT.



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

OnpeAeAEHHbIM B % TEMIM MPMPOCTA NMOKA3bIBAET, HO CKOAbKO
MNPOLLEHTOB M3MEHMACH CPABHUBAEMbIM YPOOBEHD MO OTHOLLIEHMIO K
VOOBHIO, MPUHATOMY 3a BA3y CPABHEHMS.



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

AGCOAIOTHbIN NPUPOCT Temn pocTa Temn npupocTa

LlenHom AyT:yT_yH KT:TT_] 00%

basmcHbIM Ay6’r=yf_y6 T T=T6 ,r-] 00%

CpeaHmnn

AN MOAYHEHMI ODOBDLLLAIOLLIMX MOKA3ATEAEN AUHAMMKMN PA3BUTUI OMNPEAEANOTCA
CPpEeAHUNE BEAMYUHDBI: CPEAHNN ABCOAKTHBIM MPUPOCT, CPEAHUM TEMIM POCTA U NPUPOCTA.



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

*OMNMUCAHME AMHOMMUKU PIAC C MOMOLLLBIO CPEAHETO MNMPUPOCTA
COOTBETCTBYET €0 NPEACTABAEHUIO B BUAE MPIMOM, MOOBEAEHHOM
Yepes ABE KPAUHME TOYKM. B S3TOM CAyHaE, YTOObI MOAYHYMTb MPOTHO3 HA
OAMH LLIQT BMEPEA, AOCTATOYHO K MOCAEAHEMY HADAIOAEHNIO AOOABUTH
3HQYEHME CPEAHETO ADCOAKTHOIO MPUPOCTA.

yn+1=yn+E (2])



OCHOBHbIE NOKA3ATEAU AMHOAMMKM

*OMNMUCAHME AMHOMMUKU PIAC C MOMOLLLBIO CPEAHETO MNMPUPOCTA
COOTBETCTBYET €0 NPEACTABAEHUIO B BUAE MPIMOM, MOOBEAEHHOM
Yepes ABE KPAUHME TOYKM. B S3TOM CAyHaE, YTOObI MOAYHYMTb MPOTHO3 HA
OAMH LLIQT BMEPEA, AOCTATOYHO K MOCAEAHEMY HADAIOAEHNIO AOOABUTH
3HQYEHME CPEAHETO ADCOAKTHOIO MPUPOCTA.

yn+1=yn+E (2])
yn_l_i:.'yn*F (22)



CIrAOXKMBAHME BPEMEHHbBIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEWN CPEAHEM

~  AATOPUTM CTAQXKMBAHMSA MO MPOCTON CKOAB3ALLLEM CPEAHEMN:

1. OnpeAeAnTb AAMHY MHTEPBAAQ CTAOXKMBAHMS g, BKAIOYAIOLLLETO B
cebq g NOCAEAOBATEABHbIX YPOBHEM PIAQ (g<n).

2. PQ3buTbh BECb MEPMOA HADAIDAEHUM HA YHACTKE, MNP STOM
MHTEPBAA CTACXKMBAHMS KAK Obl CKOAB3UT MO PIAY C LLIATOM, PABHbIM 1.

3. POQCCYMTBIBAIOT APUADMETUHECKME CPEAHME M3 YPOBHEM PIAQ,
OO PA3YIOLLMX KOXKAbIM YHOCTOK.

4. 3OMEHAOT AKTMHECKME 3HAYEHMS PIAQ, CTOALLME B LLEHTPE
KO>KAOIO Y4OCTKA, HO COOTBETCTBYIOLLLEE CPEAHME 3HAYEHME.,

[Ton 3TOM YAODOHO 6PpATb AAMHY MHTEPBAAQ CrACOKMBAHMSA O B BUAE
HEYETHOIO YNCAQ: g=2p+1, T.K. B S TOM CAY4AE MOAYYEHHbIE 3HAYEHMUS
CKOAbB3SLLLEM CPEAHEN MPUXOAITCH HO CPEAHMM YAEH MHTEPBAAQ.



CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEM

» HabOAOAEHMS, KOTOPbIE BEPYTCH AA PACHETA CPEAHETO 3HAYEHMS,
HA3bIBAOTCHS AKTUBHBIM Y4OCTKOM CFACDKUBAHMS.

» [lpn HEYETHOM 3HAYEHUM g BCE YPOBHU OKTMBHOTO YH4ACTKA MOTYT
ObITb MPEACTAOBAEHbI B BUAE:

Yipr Yip+is coo o Y10 Y Yi+1s ooo o Yirp-1: Yiep
A CKOAB3SLLOS CPEAHSS ONMPEAEAEHA MO ADOPMYAE:

t+p
o _ ZiztpYi_Yip Yeprir oo o Yo Yoo Yirts oo o Yeepts Yiep (2.3)
g 2p+1 2p+1 :

rae: Vi — AKTUYECKOE 3HAYEHME I-TO YPOBHS;
V; — 3HOYEHME CKOAbB3ALLLEN CPEAHEN B MOMEHT;

2p+1 — AAMHHQ MHTEPBAAC CTACKUBAHMS.



CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEM

» [1pOLLEAYPA CTAOXMBAHMS MPUBOAUT K MOAHOMY YCTPAHEHMIO

NeproAMYECKMX KOAEDAHMI BO BDEMEHHOM PAAY, ECAU AAVIHHA
MHTEPBAAQ OepeTcs PABHOU MAM KPATHOM LIMKAY, MEPUMOAY
KOAEOAHUMN.

> AAF YCTPOHEHMSI CE30HHbIX KOAEOAHMIN XXEAATEABHO ObIAO Obl

4

MCMOAb3OBATb 4-X- U 12-UYAEHHYIO CKOAB3SLLME CPEAHME , HO MPU
STOM HE OYAET BbINMOAHSTCS YCAOBUE HEYETHOCTU AAMHHBI MHTEPBAAC
CTACKMBAHMS.

N Vi Yiper, L YEo Y Y .Y (2.4)
t 2p o 2p ]




CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEM

» TOrAQ AAS CTACXKMBAHMA CE30OHHbIX KOAEOAHMM NPU paboTe C

BOEMEHHbBIMM PIAAMM KBAPTAABHOM M MECAYHOM AMHOMMKM MOXKHO
MCMNOAb30OBATb CAEAYIOLLIME CKOAb3SLLIME CPEAHUE:!

EVADWRY R
> ),;t_ZYfz i 1,Y4 YTi-13Y 142 (2.5)

1 g Vg oo oy
y 9=2V Vst (2.6)




CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEM

» BOCCTOHOBAEHME NOTEPIHHbIX 3HAYEHMIM BPEMEHHOTO PIAQ:
» 1) BbIMMCAUTE CPEAHUM MPUPOCT HA MOCAEAHEM OKTMBHOM Y4OCTKE:

_=yt _yt
> Ay=tuatis

» [Ae: g — AAMMHHQ OKTMBHOTO Y4ACTKQ;
> Vi, p— 3HOYEHME MOCACAHErO YPOBHSA HO OKTMBHOM YHACTKE;

>y, ,— 3HOYEHWE NEPBOTO YPOBHS HO AKTUBHOM Y4OCTKE;
> Ay - CPEAHUIM OBCOAIOTHBIM MPUPOCT.

» 2) NOAYYUTb P CTAGXKEHHbBIX 3HAYEHWM B KOHLLE BOEMEHHOTO PAAC
NyTEM NMOCAEAOBATEABHOIO NPUOABAEHUI CPEAHETO QDCOAKOTHOTO
NPUPOCTA K MOCAEAHEMY CTAOXKEHHOMY 3HAYEHMIO.




CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEM

»  AHOAOTMYHYIO MPOLLEAYRY MOXHO PEAAM3OBATL AAT MOAYYEHMS
OLLEHMBAHMS MEPBbIX YPOBHEN BOEMEHHOTO PAAQ.

» [lpU CTAOXKMBAHUM MO B3BELLIEHHOM CKOAb3ALLLEN CPEAHEMN KOXKAOMY
YO OBHIO MPUMUCHLIBAETCS BEC, 3ABUCALLLUM OT YAOAEHUA AQHHOTO
YO OBHS AO YPOBHS, CTOALLLETO B CEPEAMHE AKTMBHOIO Y4ACTKQ.

» BbIPABHMBAHME C MOMOLLLBIO B3BELLIEHHOM CKOAB3SLLLEM CPEAHEMN:

AAS KOXKAOTO OKTMBHOTO Y4ACTKA MOABUPAETCH MOAMHOM BMAQ:
J.=ag+ a it +axt’+ -,




CrAOXXMBAOHME BPEMEHHbIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEM CPEAHEN

| g

1
yt=£(_3yt_2+12yt_1+17yt+12yt+1_3)It+2)'

AAMHO UHTEPBAAA CTACKUBAHUA | BecoBblie koadodouuUeHTbI




CIrAOXKMBAHME BPEMEHHbBIX PAAOB C
MOMOLLLbIO CKOAB3SLLLEWN CPEAHEM

CBOMCTBA:
CUMMETPUYHbI OTHOCUTEABHO LLEHTPAABHOTO YO OBHS.
CyMMQ BCEX BECOB PABHA 1.

HaAm4YmMe NOAOXKMUTEABHbBIX M OTPULLATEABHbLIX BECOB, MO3BOAIET
CTAOXKEHHOM KPUBOU COXPAHATh PA3AMYHBIE M3TMObI KPUMBOU TEHAQ.




