BBEAEHUE

Ha omnpeneneHHOM »5Tamne 3BOJIOLUU CI0XHOW CUCTEMbBI MOSIBISIOTCS
uukibl. [lukn npeacraBisier coOOiMl yCTOWYMBBIA NEPUOJUYECKANA MPOLECC.
[Tepunonuueckue uinu KonedaTeIbHbIC SBICHHS IMUPOKO PACIIPOCTPAHEHBI KaK B
MPUPOJIC, TAK U B COIMAIBHBIX SIBJICHUSIX: JbIXaHHUE, COKpAICHUE CepACHYHOU
MBIIIILIBI, YE€PEAOBAHUE POXKJIECHUN M CMEpTei, OOIpPCTBOBAaHUSA M CHA, CMEHA
BpEMEH Toja, KojieOaHUsi MasTHUKA, KU3Hb 3BE3Jbl, IUBUIM3ALUU, JCIIOBbIC
IIUKJIBI B SKOHOMHKE, MEPUOIUYECKOE H3MEHEHHE (OTOCHMHTE3a y PACTCHH,
KOJIeOaHUs pa3MeEPOB siiep B KIETKAX U T.JI.

Ha ypoBHe opranuzanuii HaOm0IaeTcs pa3BUTHE B MPOTHBOdA3e map
XUITHUK-)KepTBa. JKepTBa KUBET M PA3MHOXKAETCS 3a CUET HEUCUYEPHaeMbIX
3aMacoB MUIIKM. XUIIHUKHU )KUBYT 3a CUET )KEPTB U B UX OTCYTCTBUU BBIMHUPAIOT.
JluHaMKKa 3THUX IPOILIECCOB MMEET KO0JIEOATENbHBIM XapaKTep U MPEeJCTaBIISICT
BPEMEHHYI0, KOTEPEHTHYIO0, IUCCUIATUBHYIO CTPYKTYPY.

B kadecTBe THUNHWYHBIX MPUYUH LHUKIMYECKUX MPOLIECCOB HA3bIBAIOTCS
MPOBUJICHHE W MHOTOYMCIICHHbIE KocMmudeckue (aktopel. IlepmoandHocTh
CBS3BIBAIOT C OWEHHWEM MHPOBOTO IyJIbCa, BEIMKON IUHAMUKOW MPUPOIBI,
pa3lIMYHbIE YacCTH KOTOPOM pE30HUPYIOT OJHA C Jpyrod (cMm. TpyHbl
UmxeBckoro Anekcanapa JleoHugoBuya); ¢ BEYHBIM MOBTOPEHHEM TJIABHOTO
putMa Kocmoca. Ectb 11-netnue, 22-netnue, 90-netHue UUKIBL (COJHEUHAS
aKTUBHOCTB); 9, 6-netHue (JiyHHble IWkibl); 7, 12, 365, 2500 - neTHue
(kocMHuUecKre HUKIBI) U T. A. OOWwine KOCMUYECKUX IUKJIOB MO3BOJSET MPU
KEJTAHUH OOBSICHUTB JIFO00M MePUOANMYECKH MpoIecc.

B pamkax cuHepreTH4eckoro mojaxoja Juisi OObsICHEHUs] IEPUOJUIHOCTH
CTOPOHHHE MPUYMHBI HE HYXHBI. KoieGaHus MOryT OBITH CBOHCTBOM CaMoOu
cuctembl. CaMa crctema mociie ouepeiHoi oudypxaiuu npeodpazyeT BHEIIHEE
BO3JICHICTBHE B IEpHOaUUECcKoe aABMkeHue. [lapamerprl nBuxenus (nepuon 1 u

aMIiutyga A ) OnpenensitoTcss Npupojiod cuctembl. MHOTHME JMHAMUYECKHE



CUCTEMbl OOHApY>KMBAIOT TEHIEHIMIO K NEPEXOy B MEPUOJUYECKHUN DPEKUM.
["oBopAT, UTO NpUpPOJA HE TEPHUT ITyCTOTHI, HO JTOOUT PUTM U LUKINYHOCTb.

B  nannoit  pabotre paccmaTpuBaeTcsi  METOJMKA  OOHapy>KEHHs
NEPUOANYECKUX 3aBUCUMOCTEH HAKOIUICHHBIX JAHHBIX O Pa3BUTHHU OJHOTO U
O6onee mporeccoB. PaccmarpuBaerca pabGorta mnporpammbl «Crystal 2009»,

SIBIISIONICHCS peanmauneﬁ COOTBCTCTBYIOIICTO MAaTEMATHYCCKOI'O aIlrapara.

Kenaro meopueckux ycnexog!

Apmemwves Ioyapo, 2009.



I'naBa 1

ITrorraMMA «CRrYSTAL 2009»

[MIporpamma  «Crystal ~ 2009»  mnpeagHazHaueHa it mojdopa
ko3¢ purmenToB npubamxaromux Gyskuuid Buga (1.1), onuceiBaOmUX JaHHbIE
HAOJI0/IEHUI OJTHOTO MJIM HECKOJIBKUX MPOLIECCOB.

flt)= M.+ AGin(BI+ C), i=12,..m. (1.1)

B 3anucu (1.1) 7 — KOIU4YECTBO pacCMaTPUBAEMBIX MPOIIECCOB.

B kauecTBe mpmmMepa paccMOTpuUM pabOTy C JaHHBIMH HaOMIOJACHUN O

Tpéx mporeccax (cM. puc. 1.1). T.e. KOIHIECTBO MPOIECCOB M = 3.

N3 pucynka 1.1 BugHO, YTO KOJMYECTBA #; TOYEK HAOIIOJCHUIN MO

KaXJJOMY M3 IIPOLeccoB pasiuubel: 7, = 19, n, = 16, ny = 17,

JlanHble HaOmOAeHUH JU1s JanbHeiel oopadotku nporpammoit «Crystal

2009» cienyet o) OpMUTD B BUJIE €TUHOTO TEKCTOBOTO (haiina:

JaHHble HaOGIOAeHMI NepBOI'OC Hpoliecca 9 4
2 10 9 1
2.5 30 10 2
3 50 11 3
3.5 70 12 4
4 50 12 1
4.5 30 13 2
5 10 14 3
5.5 30 15 4
6 50
6.5 70 HDaHHBIE Ha6oneHMI TpeThLEero
7 50 mporiecca
7.5 30 1 0
8 10 2.5 10
8.5 30 3 10
9 50 3.5 10
9.5 70 4.5 0

10 50 5.5 -10

10.5 30 6 -10

11 10 6.5 -10

7.5 0

JaHHble HaOGIIOAeHMI BTOPOI'O IpoIecca 8.5 10
3 1 9 10
4 2 9.5 10
5 3 10.5 0
6 4 11.5 -10
6 1 12 -10
7 2 12.5 -10
8 3 13.5 0
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Pucynok 1.1. Excel. Touku HaGmr01€HUM.

.M u

1,2,..

B TexcToBOM (haiisie 3aMChIBAEM MaPbl YUCE (l‘,j,xlj) , e I

[IprueM naHHBIE TOYEK HAOMIOJCHUM PA3TUYHBIX MPOIECCOB

W1

1,2,..

pa3OuBaeM Ha OTHENbHBIE Tpynnbl. Pa3pblB MeXIy NaHHBIMU IPOLECCOB B

J



TEKCTOBOM (alije cleayeT HamedaTh OJHOM wuiu Oojiee CTpOKaMHu, He
coAep KallMMH YUCJIOBBIX JaHHBIX. Hanpumep, mycToil CTpOKOW WIIM CTPOKaAMH.

[Tporpamma «Crystal 2009» npu CUMTHIBAHUM JAHHBIX U3 TEKCTOBOTO
¢daiima WTHOPUPYET HEYHUCIOBBIE CHUMBOJBI, 9YTO JA€T TIOJIB30BATEIISAM

BO3MOXHOCTB COIIPOBOKIATb @aﬁnm BBOJAd CBOMMH KOMMCHTApHUAMU.

. Crystal - c:AEDIKA QunaombuweuwAszari001_vbA D000, txt

° 4381 © 7945 © 11.509

| = o WEST_40G]

et ; :
SEDIK - — — — 5

23 unnorHME
a.{".SEﬂ' 3338 ...................... .. .................................

& 001_vb 5 :
1?45 ............................................. D .......................... D .......................... D ...................

=) =] =) =)
[ = R ] [ = R )

Q007 ket

Q002 bt

Q003 bt

0004, bt : : :

DDDEth (=== El (= =]

007 0.t

0071 kst Yactora ofwero konedaHua = 1.04279206071275 -
007 4.kt MNepuog ofwero konedaHwAa = 6.025348259710817

001 5.T=T 1] 38421052631 5789+ 17. 2852185595568 zin[ 1.042732060071 275+
Q020 THT 4.1843542937R235]

SIM.THT 2] 2.5+0.0485758%zin 104279206071 2757+0.7180531 860283)

WL bt j 3] 0+ 7088823529411 7E*zin[ 1.04273206071 275%+ 4.84800062292243)

=

Pucynox 1.2. PesynbTaT padoTsl mporpammsel «Crystal 2009».

Jlanee cnemyer 3amycTUTh MporpaMmy, yKa3aTh el ums Qaitma ¢
BXOJHBIMU JaHHBIMU. OOpaOoTKa JaHHBIX 3aMIyCKAeTCsl HaXaTHEM KHOIIKH
«Hantm».

PesynpTarom paboThl mporpamMmbl  SIBISIFOTCS  AHAarpaMMbl — TOYEK
HaOMoAeHU, rpa@uKku TpUOIMKAIOIUX (QYHKIUN (TpeHIbl) B JEKapTOBBIX
KOOpPJIMHATaX W CHMBOJIBHBIE 3alMCH YpPaBHEHU NPUOIMKAIOWUX (YyHKIHMA

(cm. puc. 1.2).



BuauMm, 9ro mporpamMma moj KaKIbIii M3ydaeMbIil Ipoliecc momoopana
WHJIUBHUIYaJIbHBIA BOJIHOBOW TpeHa Buaa (1.1), HO Bce OHUM HMMEIOT OOIIMIA
YacCTOTHBIN KO3 HULHEHT B .

TexcToBble  3amUCH  ypaBHEHUW  OTOOpaXKaloTcsi B OTIEIHLHOM
MHOTOCTPOYHOM IIOJIE B HWKHEW MPABOW 4YAaCTU OKHA. TaM K€ BBIBOIATCS
JAHHBIE O YacTOTe O0IIero KoJieOaHus, Mepruojie O0IIero KojaebaHus U cpelHeM
OTHOCHUTEJIbHOM OTKJIOHEHUHU TOYEK HAOIIOACHUS OT TPEH/IOB.

TeKkCTOBBIM BBIBOJI, OpPraHW30BaHHBIM TaKUM OOpa3o0M, IMO3BOJISIET C
ITOMOIIBI0 Oydepa oOMeHa IepEeHOCUTD YKciIa U (OPMYJIBI B IPYTHUE CPEABI IS
nanbHeume paboTel. Hampumep, B TEKCTOBBIM pPENAKTOpP, SJICKTPOHHYIO
Ta0JIUILy, PEIAKTOP MPOrPAMMEBI.

[IoHsiTHE CpPETHETO OTHOCHUTEIBHOIO OTKJIOHEHHUS, WCIIOJIb3yEMOE B
paMKax JaHHOTO TPyJa, OTAECIBLHO pacCMaTpPUBAETCA B IJIaBe 3.

[Tporpamma  «Crystal ~ 2009»  moxxer  ObITh  HCHOJIB30BaHa
UCCIIEOBATEISIMUA JUISl OTCIIeKMBAHUS OOIIEeH BOJHOBOH (rapMOHHUYECKOM)
COCTaBJISIFOIIEH B Pa3BUTUM PA3TTMYHBIX MPOLIECCOB MPOUCXOAIINX B PEATLHOM
Mupe. OauH U3 MPUMEPOB MPAKTUUCCKOrO IMPUMEHEHHUS IPOTrpaMMbl OyaeT

paccMOTpEH B riase 4.



I'1ABA 2
NHAEKC KOPPEJISIIIMA KAK PACIIPOCTPAHEHHAS MEPA
TECHOTBI CBSI3W MEXKY TOUKAMM HABJIIOJIEHUIT

U TPA®UKOM MPUBJUKAIOIIENA ®YHKIIUU.

JIii  OLEHKM TECHOTBI CBS3M MEXKJIYy JAHHBIMU CTaTUCTUYECKUX
HaOIIOACHUI ¥ TOJOOPaHHBIM TPEHIOM YacTO UCIOJIb3YIOT HHAEKC KOPPEIALHH

R ) KOTOpBIfI BBIYHUCIEICTCA Ha OCHOBC CICAYIOIIHNX BCIMYHH: 06111215[ AUCIICPCHUA

2
¢ > u ocrarouHas gucrepeus 0 ;.

k3

6)

x=flt)

k3

Pucynok 2.1. I'paduyeckuii koMMeHTapuit

K OIPEICIICHUIO TIOHATUI O0IIEeH M 0OCTaTOYHOMN JUCTICPCHU.



OO0mias aucnepeus ¢ ° XapakTepH3yeT CPENHUN KBaapaT OTKIOHEHUM 110

ocu OX Toyek HAOIIOIEHUH OT JUHUU MAaTEMATUYECKOTO OKUIAHUS

) % 2.1
Y @.1)
n
(puc. 2.1(a)) u BeruKcHsAETCS 10 hopMyJie
2
1Yl
“ 0 ,zl g
g 7 n g (2.2)
2 _ ] ]

Utak, 001mas JUcIepcus ¢ > XapakTepusyeT CTeNeHb pa3dpoca («001aKo

pa3dpocay) ToYeK HaOJIOACHHS BI0Jb BepTUKaIbHOU ocu OX .

2 .
Ocrarounas gucmepcus 0 ;  XapakTepu3yeT CPEAHUM  KBajpar

oTKJIOHeHHH 1o ocu OX Touek HaOIIOJEHUH OT JIMHKMU TpeHaa X = f (t ) (puc.

2.1(0)) u BeuHcCIsIETCS 110 hOpMYyIIe

, Jfl (xj - f(tj))2 (2.3)
0g,=

n
MoXHO cKa3aTh, YTO OCTaTOYHAs aucnepcus 0 ch XapaKkTepusyeT pazopoc
TOYeK HaOJoJeHus BAOJAL ocu Ox (BepTHKAIBHBIH pa3dpoOC) OTHOCHUTEIHHO
JIMHUH TPeHIa X = f(t) :
Ha OCHOBE BBIIICONMCAHHBIX TACTICPCUI pacCUUTHIBAECTCS

YHHBepcaHbHBIﬁ IIOKAa3aTCJIb TCCHOTHI CBA3U, KOTOprﬁ Ha3bpIBACTCA HHICKCOM

KOPpESLUU (TEOPETUYECKUM KOPPEISILITUOHHBIM OTHOLLIEHUEM):

6d2-0°
R: / = 1—_‘ (24)



Wunexce koppensun konebnercs B mpenenax ot 0 qo 1. bauzocTs ero
HYJIIO TOBOPUT 00 OTCYTCTBUU CBSI3H, OJM30CTh K €UHUIIE— O TECHOU CBSI3U.

Hcnonb3oBaHne WHIOEKCA Koppemsanuu R KaKk  YHUBEPCAIbHOTO
MOKa3aTelsiss TECHOTHI CBSI3M B 3a7a4yax pemraembix mporpammoit «Crystal 2009
HE MPEJCTaBIISIETCS BO3MOXKHBIM, T.K. OH pacCUMTaH Ha paboOTy C JaHHBIMU

HaONIOACHUI OJHOTO Ipolecca. AJbTEpHAaTUBHAs Mepa TECHOTbI CBSI3U—

cpeHEe OTHOCHTENBHOE OTKIOHeHHe [ — OyJeT paccMOTpeHa B ClIeMylomieit

IJIaBEC.
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I'siaBa 3
OTHOCHUTEJBLHOE OTKJIOHEHHUE
W CPEJHEE OTHOCHUTEJIBHOE OTKJIOHEHHUE
KAK MEPBI TECHOTBI OITMCAHMS JAHHBIX HABJIIOJEHUIA

HOPUBINAKAIOINIUMHA ©OYHKIUAMU

Paccmotpum 0coGeHHOCTH TI0/100pa CUCTEMBI TPUOINKAIOIIUX BOJTHOBBIX
byHKIMA X; = f,(t) Bujaa (1.1) mox maHHble HaOMIOAEHWM 77 mporeccoB. B
3aja4e #; — KOJMYECTBO TOYCK HAOIOACHHM 110 I -OMY IpOIIeCCy.

Touka (fy-,x,j) — J -1 Touka HaOmoeHus I -ro nporecca, rae [ = 1,2,...,m
u j: 1,2,...,1’11.

OTHOCHUTENLHBIM OTKJIOHeHHEM (I ; TOYeK HaOJIt0ICHUS (fi/,xi,) OT JTUHUU

TpeHaa X; = f,(f ) OyJileM Ha3bIBaTh OTHOIIICHHE

xXQ
11
Q
N

(3.1)

Q
TN

1
. 2 . . 2
ocTaTouHOM aucnepceuu 0 »; Ui I -ro mpouecca K ero oomei qucnepenu 7 ;.

HpI/IMeHI/ITGHBHO K paCCManHBaeMOﬁ 3aJa4C MOKHO 3aIlnuCaTh.

2

1 g
X.. ~ . =
g2z B v . i E
l n, n,
148
Zi _ 2
it Fl(x,, 7l (3.3)

11



OTtHOCUTENbLHOE OTKJIOHEHHE { ; IIOKa3bIBACT, HACKOJBKO XOPOIIO JIMHHA

TpeHaa X, = f,(t) ONHMCHIBACT IIOJ0KEHHE TOYEK HAOIIOACHMS (t,-j,x,j) Ha

2 2
mwiockocty fOX; . Kak npasuio 0 < 0 ; < 1.3r0 cBszano ¢ em, uto 0 ;; < 0.

bmu3octh 0 ; K HYJItO TOBOPUT O TOM, YTO I -l TPEHJI XOPOIIIO OIMCHIBACT

«CBOW» JlaHHBIC HAONIOACHWUN, a OIWU30CTh OTHOCHTEIHHOTO OTKJIOHEHUS K
€UHUIIE TOBOPUT O CIMIIKOM OOJIBIIOM pa30poce ToueK HaOIIACHUS

OTHOCHUTCJIBHO JIMHUU TPCHAA.

2 2
B ciyuae, korga 0,>1 (te. 0 42 0;), BOSHUKAET COMHEHHE B

IEJIECO00Pa3HOCTH OINMUCAHUSI UMEIOIIUXCS JTAHHBIX HaOMIOIEHU TPEHI0M
MMEHHO TaKOTO BU/JA.
JI71st KOMIUIEKCHOM (LIeTTbHOM) XapaKTEPUCTUKU TOTO, HACKOJIBKO XOPOIIIO

cucremMa u3z m TPCHAOB OIMCBIBACT AAHHBIC II0 BCEM IIponcccaM, BBCIACM

IMOHATHUC CPCIHCTO OTHOCHUTCIILHOI'O OTKIIOHCHUA ﬁ .

Zl i (3.4)

m

IB:

bauzocth ﬂ K HYJIIO TOBOpHUT O TOM, 4YTO CHCTCMa TPCHAOB XOPOIIO

OIIKNCBhIBACT OJAHHBIC.

[Mon6op mporpammoii «Crystal 2009» xo>dppuumentos M;, 4, B, C,
NpUOIMKAIOIUX ~ QYHKIMHI f,(l‘) =M+ 4 DSiH(B [z + C,-), OCHOBaH Ha

MUHAMH3AIUNA  CPEAHETO OTHOCHUTEIHLHOTO OTKIOHCHUS b Cpenu  Bcero
IIpoYero, B KayecTBE pe3ynbTaTa padOTHl MporpamMma BbIIAET 3HAYCHHE
BeMuMHBl [ , YTO [aéT IOJB30BATENIO0 BO3MOXKHOCTH OOBEKTUBHO (a He
BHU3YaJIbHO) OIICHHUTh, YIAYHOCTH TIOJI00Pa CUCTEMBI BOJTHOBBIX MPUOIMKAIOIIAX

byHKIHA.

12



I'naBa 4
M cnonab3oBaAHUE TPOTPAMMBI « CRYSTAL 2009
B MOJEJIMPOBAHUM.
ITonck rAPMOHMYECKO# B3AUMOCBSI3U
MEJKY OBFbEMAMM 3AIOTOBOK 3AMIIA-BEJISIKA B IKyTHN

U COJIHEYHOM AKTUBHOCTBIO

[IpoBenéM COBMECTHBIM aHAM3 JIAHHBIX HAOJIOJACHUN 3arOTOBOK 3aMIla-
Oesnsika B SIKyTHM M COJTHEYHOM akTUBHOCTH (cM. puc. 4.1). Kak xapakTepuctuky

aktuBHOCTH CoJHIIa BO3bMEM umciio Bobda.

. Crystal - c:AEDIKAAunnomuukubAzarV001 _vbA\3aau'wolf. txt

1924137 1343217 @ 1974297

3885?1; ............................................ .. ........................................... . ............................................

| = WEST_406) =l

ot

EJEDIK

3 AW AOHHHERN
R Asar

& 1N _vb

0003kt
0004. k=t
0009, k=t
0070kt
00771kt
007 4.kt
& THT
0020.TxT
SIM.TRT

wgtgﬁt&:t YacTora ofwero konedanua = 0.53847174033658 -

Eens it Mepuog ofwero koneganua = 10495775347 461

B eHzin et 1] 118,75+ 114.37575in(0.5984 114039655+ 1.49163310737398]

hil . 2] B0.5378+ 39.412936%sin[0. 5984114039658+ 4. 32811762224118)
ETH.brt

Kzt bt CpegHes oTHoCKTENEHOE OTEAoHEHWE = 0462365048973

Gamuwolte A

L

Pucynok 4.1. Oran pa6otsl nporpammel Crystal 2009.
3aroToBKu 3aiira-0ensika B SIkyTuu (BepXHsisi KpuBas)

H COJIHCYHAasA aKTUBHOCTD.
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Uucno Boneda  (MeXayHapOJHOE  YHMCIO  COJHEYHBIX  IATEH,
OTHOCUTEJIBHOE YHCIIO COJTHEYHBIX MSTEH, IIOPUXCKOE YHMCIIO) — HA3BaHHBIN B
YecTh IIBeHIapckoro actponoma Pynonbda Bonbda uucioBoil mokasarenb
konmuectBa nsaTeH Ha ComnHue. SABisieTcs OAHUM U3 CaMBIX PacCHpOCTPAHEHHBIX
MOKAa3aTeNer COJITHEYHOW aKTUBHOCTH.

Yucno Bonbda a1 JTaHHOTO JHS BBIUUCISETCS 1O PopMyIie:
W= k(f+10g), 4.1)
rie W - uaucno Bonbda, f - KonMuecTBO OTAENBHBIX NATEH, & - KOJIUYECTBO

TPy TSITeH, K - KO3 HUIMEHT, XapaKTepU3y O BO3MOXXHOCTH TEJICCKOTIA.

Manoe uucino Bonbdha cOOTBETCTBYET BBHICOKOW COJIHEYHOW aKTUBHOCTH,
00Jb1I0€— MAJIOH AKTUBHOCTH.

BpeMeHHBle HAONIONCHHUS MO OTCTpeNny 3aiflleB M H3MECHEHMIO 4YHCIIa
Bonbsda Obmn oopmiensl B onuH (daiin TakuM oOpa3oM, 4TOO IMOKa3aTelb
BpPEMEHH 11 000OHX MPOIIECCOB U3MEPSIICS OJUHAKOBBIMU €IMHULIAMU B OJHOMN
CUCTEME OTCUETA.

TexCcTOBBIN BBIBOJ TPOTPAMMBI:

YacrTora obmero komebammst = 0.5973174018745

llepuoxn obmero koyebammst = 10.519005954425
1) 118.75+ 114.375*sin(0.5973174018745*t+ 3.56759252563528)
2) 60.5378+ 39.412936*sin(0.5973174018745*t+0.2283208852288)

CpenHee oTHOCHUTeNbHOe OTKJIOHeHMe = 0.4604750793237

Jlns oboux mporeccoB mnporpamma «Crystal 2009» nHanuia o001IyIO

BOJIHOBYIO cocTaBisitolryro ¢ nepuogom 10.5 ner. CpenHee OTHOCHUTEIBHOE

orkinonenne [ = 0.46 naer mpaBo roBOpPHUTH O HANMYMM TECHOH BOIHOBOIX

CBSI3M MEXKJIy YHCIIOM OTCTperna 3aiieB u uynucioM Bombda.
®opmyiel ¢ noMonibio Oydepa oomena nepeHocum B Excel. Yike B Excel
MoJIydyaeM KAapTUHY UUKIWYECKOM 3aBUCUMOCTH MEXKIY HCCIIETyEMbIMU

BeJIMYMHAMHU (CM. puc. 4.2).
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728 1927 26| 7087682 55,9424143
7 A8 1927 58| 14,099395) 55,0207706
752 1927 52| 26164077 56 6OGY 357
8,28 1928,26| 39,853209) 52,7997246
8,58 19268 58| 57 597902 87741255
g5.91 1928 91| 77 710929) 81 6252341

B0

Yucno Boneda
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924 192924| 99413341 74700372 0

957  192057| 121 86463|67 2230136 0 50 100 150 200 950
93 19299| 144,1953| 59 4867463 )

1023 193023| 165 54051|51 7911849 OTcTpen 3aiUes

10,56 193056) 1850735344 4343674) | .

5]
r

Pucynok 4.2. Pa6ora B Excel.

W3 pucyHka BUJIHO, 4TO rpa)uKOM 3TOI 3aBUCUMOCTH SBJISETCS JUIMIIC.
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