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Pacemarpunmores croficTRa HOBOH 3KOHOMHKD-MATEMATHUECKDH Mojeni, HCIOIEIYIOUIEH NEMENR-
Thl TEOPHH YHKUNI KOMIDIEKCHHIX TIEPEMEHHBIX, 3 TAKKE Wilaraercd NOAX0I N0 NPHMEHCHHID
KOMILIEKCHBIX HEPEMEHHEN B MOISIHPOBAHMI IKOHOMEN Ha NpHMepe cTENEHHOH NPOHIR0ICTEEH-
Hoil gyukin. Tlposopnres cpasnenne PEIYIETATOB MOLCAHPOBAHNA PeabHBIX IKOHOMHHECKHX
OFLEKTOB NPEeLIAraeMoil MOIeILIo | NPOHIBOACTEEHHOA dynKumeii Kotta—Ilyrmaca. TloxazaHo,
"jTD HCNOIBI0OBEAHWE KOMIVICKCHBX [NEPEMEHHEIX B JKOHOMHWEE ]'.I'EI.C[JIL'i]'T'-‘{'L"T HHCTPYMEHTRALHY KDY
0a3y IKOHOMHKO=MATEMATHHECKOTO MOASITHPOBANHA.

Kiawuernie ciopa: nponssoicTBeHnas GyHKIMA, KOMIUIEKCHO3HauHas (DY HELHS, METOL HAHMCHb-
WHX KBaApaTos, »iekTHBHOCTE BPOM3BOCTEA, BAJIOBAA NPHEBLIE, HILEPHKH NPOH3BOACTED,
TPYA M KAIWTA,

ANNapar TeopHH GYHKIHMHT KOMIUICKCHBIX EPEMEHHBIX YHHKANEH 1 aKTHBHO TPHMEHACTCH BO MHO-
rux obnacTax HAYKH: B TEOPETHUYECKOH (hH3MKE, Mexannke, WMEKTPOTEXHHKE, THAPOIHHAMHKS H AD.
Ho B 5KOHOMHWKE 3TOT annapar BCTPEYACTCS OMEHb PEJIKO — B OCHOBHOM KOMIUIERCHBIC TIEPEMCHHBIC
YNOTPEONAOTES B 00NACTH IKOHOMHKO-MATEMATH YECKOTO MOACIHpOBAHHA B TCX CIIYHAAX, 1:0[‘,:[:;'1 BO3-
HHKACT HCODXOAHMOCT BHIMHCICHNA KOPHCH XapaKTePHCTHUCCKHX ypaBHCHHI U{UJIEMM?, 2005) unn
B TCOPHH E]Jyummﬁ KOMILICKCHOMD [IEPCMEHHOND I8 NPOrHOIHPOBAHNA IKOHOMHMECKOH ANHAMHKH
(npcobpasosanus Jopana) (Yepueimes, 2003; Cemenbives, 2006). Ha nam ssrna. o61acTs npume-
HEHHS ANNapara TeopHH GyHKIHIT KOMIIEKCHOrO NEPEMEHHOr0 B 3KOHOMHKC 3HAYHTCALHO LIMPE H
OXBATBLIBACT NPAKTHUCCKH BCC HANPABICHUA HCMOIL30BAHMS IKOHOMHKO-MATEMATHUYCCKHY METOMOB.
Hanbonee APKD OCODCHHOCTH W NPCHMYIICCTEA 2TOr0 annapara mo CPE'IHHQHH]{‘-' ¢ MCTOAaMH H MOJC-
JLHMH ACHCTBUTCNEABIX NEPEMEHHBIX MOXHO TPOACMOHCTPHPOBATEL Ha NPHMEPC NPoA3B0ACTECHHBIX
Py HKITHE,

M3 Beero MuorooOpasus BO3MOMHBIX MOICICH NPOM3IBOACTBEHHBIN (PYHKIHH KOMIUICKCHBIX NICpe-
MCHHBIX PACCMOTPHM MOJIENb CTENEHHO NPOW3BOACTBCHHON QYHKIMN KOMIIICKCHEX NCPEMCHHBIX C
ACHCTBHTENBHBIMM KODPHIUMEHTAMN, KOTOPas, ¢ OJHOI CTOPDHBI, ABNACTCHA AOCTATOUHO IPOCTOH MO-
JACBIO, a ¢ Apyrofl cTopons, ofnagacT ApKHMI CROMCTRAMH, AHANOMHYHBIME PEATLHO MPOTEKAIONIIM
[POHIBOACTBCHHBIM MTPOIECCAM,

Mpon3BoACTEEHAYIO (PYHKUHIO KOMIUIEKCHBIX NEPEMEHHBIX B o0mieM BHAE MOKHO NPEACTARATL
B BHJAC 33BUCHMOCTH KOMIUICKCHOTO MPOH3BOACTBEHHOTO PE3YALTATA OT KOMILICKCHOH NEPEMEHHON
NPOM3BOACTRCHALIX pecypeor G + iC = K + iL). Jlna crenennoii npon3soaeTsennoli GyHkun ¢
JACHCTBHTCALHLIMH KU'JIl][I}lII]'IIL‘:[-ITEIMl[ FABHCHMOCTE NPHMET BRI

G+ iC = alkK + L), (1
rmoe (FI ] (r— HEKOTOPDLBIC RRXOJHBIC [IC}ICMCIIEIHC, NpeacTaRIcHHBIC ﬂCf{C'I"Ill-I']'L‘!JII;]]b[]‘-]ll qHCIaMH H Xa-
PAKTCPHIYIOIHMHA NPOHIROACTBEHHLIA pesynstar; K 1 L — Bxognpic nepemernblc, TAEHKE ASHCTRH-
TCINBHLIE YHCIIA, XAPAKTCPHEYIOIHE 3aTPaThl BIAHMOZAMEHACMEIX n]:\numu,uc'ruq:flllhl}\' ]TDC}'[‘I[.‘OIE.' I—
MHHMAR eHHINa, i* = —1; g u b — peficterrensise KOMGOEIHEATH Dy HKUIHR.

Ecnu cpasuite 9Ty Momens ¢ MOACTAME TIPOHIROACTREHHLIX (yuKiuii ACHCTBHTCIBHBIX NIEPCMCH-
HBIX, HANPUMEP ¢ HCOKIACCHYECKO npon3soacTRCHNON DyHIKInC, nerko yDenuThea B NPCHMYLICCTBC

* Brinosaena npr Gunakcoroi nomepkre Poccriickoro gonaa qynaameHransie seenenosannii (npoesr 07-06-00151)
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mofenu (1). Ono zakniouaeTcs B TOM, 9TO MOASTHPYETCA NMOBEACHHE cpasy ABYX MPON3BOJACTECHHBIX
PEIVARTATOR, & HC OIHOI.

B uensx usywenns croitctr npoussogctsennol gyuxunn (1) y1o6Ho paccMaTpHBaTh ¢¢ B IKCI0-
HeHIHaNLHOI Qopme:

pe = a(re’®)?, (2)
TAC O — MOIYIb KOMIUIEKCHON NepeMeHHO NpoH3BOACTBEHHOTO pesyasrara; ) — ce nonspuslii yron;

I~ MOIYIb KOMANEKCHOH NICPEMEHHOM MPOM3BOJICTBEHHBIX PECYPCOR; ¢ — NONAPHBIH yron 3Toil nepe-
MEHHOTH.

Jisi Toro uTodEl MCMOAL30BATE AMMAPAT TEOPHH ('b}"HKIUIﬁ KOMMIERKCHBIX NEPCMCHHBIX NPH 00hLeiH-
HEHWH JNBYX IKOHOMHYCCKMX NMOKA3ATCICH B OIHY KOMIICKCHYIO NCPEMEHHY D, JTOJTWHE BRITMTOJIHATLCH
JABA YCIOBHAL 9TH NOKA3ATENH JONAKHE GRITh JABYMHA XAPaKTECPHCTHKAMH OIHOIO MpoLlcCcca MITH ABJICHHA
(re. OTPAMATE PASHBIC CTOPOHKI 3TOTO ABIEHHA} H HMETh (JIMHAKOBY IO pa3sMepHOCTb.

JTH [Ba YCIOBHA BRINOAHAOTCA, HANPUMED, KOria 3aTparel kanurana K v 3arpatsl Tpyna L opu-
BCACHEL, KAK 3TO NPHHATO B TEOPHHM NPOH3BOACTECHHLIX (yHKUMI, K Ge3pasMepHBIM BETHMHUHAM MIIH
WIMEPCIHEL B ICHEWHBIX cannnuax. Mecnepopanua monenn (1) Ha yeJIOBHBEIX MpHMepax MOKasann, 4To
npi pocte K 1 ymeHbmerAnn [, efcTBATENBHAA 9aCTh MPOM3IBOACTECHHOIO pesyibrara G yBoluuM-
BACTCA, & MHHUMaA yacTe C ymeHswiacTed. B pealbHEIX NTPOM3BOACTEEHHEIX CHCTCMAaX TAK BeAYT cobs
COOTBETCTBCHHO BanoBas npubbllb M CyMMapHBIE H3NCPHKKH Npon3soacTBa. OUeBHIHO, YTO ¢cam pac-
CMATPHBATE KOMINIICKCHEBIH MPOU3BOJICTBCHHBIH PE3YILTAT C MOMOMBIO HTHX JIBYX COCTABIAIOUIMX, TO B
CYMME 0HuM nator goxon npeanpuatas G+ C = 0.

Taxum 06pasoM, ¢ MOMOLIBIO CTENEHHOT NPOH3IBOACTEEHHON PYHKIIHH KOMNICKCHEIX NCPEMCHH BIX
(1) npyu wsmenenun NMPOHIBOACTBCHHBIX pecypeor K ¥ L MOOenHpyeTes MOBEACHHWE CPaly TPeX noka-
3ATEACH PelyiLTATOB NPON3IBOACTEA: BANOROH MPHOLINH, CYMMAPHBEIX M3JEPIKCK W BAJIOBOIO NoXona.
[Momumo storo cleayerT oDpaTHTE BHHMAHNKSG HA TO, 9TO APKTAHISHE MNONAPHOTD ¥ITIA NPOHIBOACTBEH-
HOTO pesynsrarta Mmojenn (1) npeacraenser coboit penrabensrnocts npoussoacTia (G/C), a apkratreunc
NOJIAPHOTO YIia KOMIUIEKCHOH NepeMentoii pecypcos — GOHI0B00PYKEHHOCTE Tpyna (KAL), [Mosromy
€ MOIHIHI IKOBOMUYECKOTO COACPIRANHS CTENEHHAA MOACIE NPOHIBOACTRECHHOH (YHKIHE KoMmruicie-
HBEIX nepeMenHBix (1) pecsma HACBINIEHHA, YTO JASHAcT CC HHTCPCCHBIM HHCTPYMCHTOM JUIH YKOHOMM-
HCCKOTD aHainzg,

Crenennan xoMnnexcnosnadnas QyHxins ¢ ACHCTBHTENBHEIME KOMPAHIHCHTAMH NpencTapyser
coG0i 0AHY M3 VIEMEHTAPHLIX (PYHKIMHI KOMIUIEKCHBIX NEpeMeHHBIX, KoH(popMHOC oTobpamenme oo
Tﬂpoii JlenaeT ee npnnnci{a'rcnb]mﬁ L EOHOMHEO-MATCMATHUCC KOO MOJICITHPOBARHA.

IMpHMEHHTENEHO K Hamci 3anaue U'I'Uﬁpa‘.—lmlrnﬂ KOMITJICKCHOH llcpcmum-loﬁ !lpDH3Bn,;r_|,cTn¢m”ﬂX
PECYPCOB Ha KOMNTEKCHYIO TUIOCKOCTL MPOHIBOACTBCHHEBIX PE3YILTATOB CYULECTBYIOT OTDaHMygyy, o
BRIZRAHHEIC '}|{O”Oi\,1[|trc¢[{{]ﬂ [_‘,}-"T'[-..ju I'I'i.,."'pﬂl‘-]k:ll”lﬂx. KOoMIUICKCHBIC IICI'}EMCILI-IML‘ Ilp(}H'EBUJ.TI&:TIIunHL”;
PECYPCOB JICKAT B MEPROM KBAAPAHTE, NOCKOILKY K > 0 1 L > 0, T.c. apryMeuT © WOMANCKCHO yyo_
peMEHHOIT pecypcoB MeHseTcs B npeaetax ot 0 1o m/2. Ecniu on paBen HYJIO, 'El[{}"&?'}]hl IdC_L 9TO nyig
NPOM3BOJACTBA HE NPHBACKACTCA WU OAHOH €JHHHIBI TPYAOBBIX PECYpCOB. Ef_l”t RC O CTanopy e,
PABHLIM T/2, 03HAYACT, YTO JUIA TPOH3BOACTBA PHBCKAIOTCS TONLKO TPYHOBLIC PR, o Kanurap,,.
HLIE pPECYpChl PaBHBI HYIO. OyepuaHo, 4TO B pE.‘-'HJ”;”('.ICTT-I ATH CIYHAH BCTpCHATECH HC MOTYT |y oci
KOOPAMHAT MBI AOJAHB HCKJFOUHTE W3 001aCTH ONpeac/icHRA ranalH.

Komnuexensie nepeMeHHLIE MPOH3BOACTBCHHBIX PE3YAbTaTOR JIC}.II\’E]T Ha |rn‘n-n|.u¢.:||<::;:::;jlImm?mc -

B DOjee IMHPOKHK TIPCAcnax, ONpeie/iaeMblx MOJAPHEIM YIIOM, HHMULHIIEIIMLH HH I c.Uf‘m “!] Jile)
37/4, T.e. B NEPBOM M HACTHYHO BO BTOPOM KBAJPAHTAX. Ecan nogspublii yroa U KOMILICKCHOH [e.
— g . ——— AHAYACT, 4T HHICPHKH TIPOHIRONCT Ry
PEMEHHOI TPOH3BOACTEEHHBIX PE3YILTATOR PABEH HYIIO, TO 03HE e 4
PABHBI N0, 8 BanoRas npubLL MakcHMadbHa, Bpan oy MOWHO BL“JJOM!IH'I b l“—'*—"”f_’_”"""* L':':'_".'fﬁ]l!i]l
B pCalkHON 3KOHOMHYeCKOR NPAKTHES, MOYTOMY OFpaHHYcHHE B ITOH YacTH CJICJI}'H. 3AMMCaTL Kak
CTPOroe HepaBeHETRO. [10CKONLKY BO RTOPOM KBAJPAHTE KOMIUICKCHOMH ILTOCKOCTH MPOHIBOACTECHHBIX
PEIYNETATOR BAJIORASN f_ITJHG];IJ!F;._, OTENAILIBACMASH 110 OCH JeHCTBHTENEHBIX yHCeH, CTAHOBRHTCH OTpHIa-
TENLHOM, TO npeAnpuaTHE paGoTacT B yORITOK — OTpUNATEILHAS Basonas NpuObLUIL THCICHHO paua
BanosoMy yOuiTiy npeanpustia. Orpunarcisnas satopag npudbuih (YORITOK) N0 CBOCMY KOHOMMK-
HECKOMY CMBICHY HE MOWeET BuITh BRINE winepwex npoussoncTea —G < C. B cayvac, KOUIa HH onna

IKOHOMUKA M MATEMATHUECKHE METO/IB!  Tom a8 Kl 2012
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CAMHHLA MPOH3BCACHHOFD TOBAPA HEPCANN3OBAHA, BanoBas npudsuis G YMCIEHHO PABHA CYMTfe no-
HECEHHBIX Ha NPOM3BOACTBO 3aTpar C, a 110 3HAKY CTAHOBUTCA OTpHuaTebHOl. Torna moApHEH yrod
NPOHIBOJICTECHHBIX PCIVILTATOR CTAHOBHTCS paBHeIM 3w/4. Ciuydaii, korna G = C ABIACTCA PEIKHM,
HO BCC #C BOIMOKHBIM ABICHHEM XO34HCTBEHHOMN MPaKTHRM, '

nUf’!TOM}' moban MoACHE NpOH3BOACTECHHOH [!}}-'I-l KIIHH KOMIJIEKCHLIX MEPEMEHHBIX, B TOM YHCIE |

H CTENCHHAN, A0AMKHA DBITE AONOIHCHA YCIOBHAMH, HANAraeMEIMH HA TONAPHBIE YTk KOMILTEKCHBIX
NEPEMEHHbIX:

O<@<mf2, 0<0<3m/4 (3)

Onnaxo 8 ity NEPHONHUMHOCTH MONAPHEIX YIIOB Gojee M0N0 ¢ NO3MLMIH Teopun QyHKIHI KOMIICKS-
HOrO MePCMCHHOID 3TO YOJAOBHE NOIGEIO BRITIAACTE Tak: |

nk<@<2mk+ w2, 2mk<0<2mk+3n/d

M3 Beero muomceTra uncen & B CHily DKOHOMHMMECKOrO CMbICTa MepemeHHbIX OyaeM HCNIONB30BATE
k=10

TTo IKOHOMHHECKOMY CMBICITY NPOHIBOACTBENHMX (YMKINT CTENCHAAN IPOH3BONCTBEHHAA PyHK-
LHA KOMILTCKCHBIX NICPEMCHHBIX A0JIKHA GLITh OAHOMHCTHOM, D70 O3HAYACT, Y4TO MOKA3ATCAb CTENCHH
b nomwen HpiTH orpannyen Tak, yToGLl KpaiiHeMy JONYCTHMOMY 3HAYEHHIO TIONAPHOTO YIjla MPOH3-
BOACTBCHHBIX PECYPCOB § COOTRETCTBOBANO KpaiiHee MONYCTHMOE 3HAUCHUE TIONAPHOTO YIia HpOH3-
BOACTBCHHBIX pesynbraros (1. Tak kax juis pacemarpusacsoii dynxunn 0=b@, To nokasareih CTENCHH
AOJKEH YIOBICTBOPATE YCIOBHIO:

0 < bp < 3n/4. “)
Ecnu nokazarens crenenu Oyner oTpuuatensheiM, T.e. b < 0, To modoe YBENHYEHHE NPOH3IBON-
CTBEHHEIX PCCYPCOB HEMHHYEMO NPHBOAHT K YMECHLIICH IO NPOH3BOACTBEHHEIX PC3YALTaTOR, H naobo-
POT, —~ YMCHLINCHHE TPYAOBLIX M KAMHTANLHLX PECYPCOB NPHBOIHT K YBETHUCHHID PE3YIETATOB NPOH3-
BoACcTBa. i 3T0M noAAPHEI Yron NpOH3BOACTBE HHBIX PE3YNLTATOR CTAHOBHTCA OTPHIATCALHEIM, UTO '
03HAYACT OTPHUATENLHOCTE H3ACPKEK IPOHIBOICTEA — CHTYALINS B IKOHOMMKE HesoamoskHas. [lodromy
MBI PACCMATPHBACM TONBLKO QYHKIHH © MOTOKHTENLHBIMA OKA3ATENAMH CTEICHH,

Hna erencunoii (ryuxnun ¢ pelicTBHTENBHBIMH KO3D(HIHEHTAMM, HCI]DJH-:{)JCMC:IH i h‘nucc*rnf
MO/EIH NPOH3BOACTBEHHBIX NPOLECCOR, POCT PAJHYCA H TIONAPHOTO YIMA KOMILIEKCHOH NEPeMCEHHOMN
MPOH3BOACTECHHBIX PECYPCOB (TPYAOBHIE PeCYpChl pacTyT GhicTpee, HeM KanuTan) GyaeT 03Ha%arh
YBEMHUCHUEC NPONIBOACTBEHHBIX PCIYILTATOB € ONCPEKAIDIIHM POCTOM H3ICPHKCK NPOH3BOACTEA HAA
BANOBOH NPHOBITLIO.

Ecan paccmorpers o0parHslil IKOHOMHUYECKHIT MpolEce — KanKTan pacTer OhlcTpee, 4CM TPYI0-
BRIC PECYPCH! (MTO Ha KOMIOICKCHOH NI0OCKOCTH MIPOH3IBOACTBEHHRIX PECYpCoB 03HAYACT YMCHBIUCHHC
NOAAPHOTO YITla C OHOBPEMEHHBIM POCTOM pajiHyca nepeMennoii), — o GyaeM HMeTh BAPHAHT YBCIH-
4CHIA TIPOUIBONICTECHHBIX POIY/ILTATOB C ONEPLIKAIOUIHM POCTOM BANOBOH MPHOBITI HA/L H3CPHKKAME
NPOM3BOACTRA, T.c. KoH(opMHOe 0ToBpakEHNE CTENCHHOM KOMIICKCHOZHAMHOH QYRKIHH C NCHCTRH-
TCALHBIMH KO HUHCH TaMK COOTBETCTBYET TOMY, KAK H3MCHEHHE PACCMATPHBACMBIX IPOHIBO/ICTBCH
HBIX PCCYPCOB BAMACT HA NPOH3IBOACTBCHHBIC PC3YIBTATE.

HNpoussoncrrennyio (ynkuiio (1) MOXHO IPEACTABATE B TPHTOHOMETPHYECKOH (opMe:

G+iC= ;:rnf’f{'" | .’_:3}“’ fcos(barg(K-+il)) +isin{harg(K+il))}. (5)

ITO NOIBOACT HAM BLIBECTH ABE NPOCTLIC GOPMYyNbL Ain HaxoracHus G n C;

G = a(y K*+1L)" cos(barg(K +il.)), (6)
C=a(y K>+ 11" sin(b(arg(K +il)). (7

Onnum 13 NPUMCHATCIEHEIX CROHCTB CTCOCHHOH npmf'mn,r[c'nscuHmFi [pynmum KOMIUJEKCHBIX 112-
PCMEHHBIX ¢ JICHCTBHTCIEHEIMH lm.'-:uti}:jmmum}[']‘umu ABMSETCH TO, WT0 [0 HAXMKIEHEA THAMCHER h’t"'}ﬂ?'
thuerTOR (pyHENHK (1) ZOCTATOMHO HMETh THIE OIHO HAGNIONSHHE 38 NPOH3BOACTECHHBIM TIPOIEC-

FHOHOMHKA M MATEMATHUECKHE METO/L  tom 48  Nel 2012
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coM, Nockoabky (6) 1 (7) npencranaioT coboil cHCTeEMY JIBYX YPaBHCHHH ¢ ABYMS HCH3BCCTHRIMH & H
b, HalTH 3HAYCHUS KOTOPBIX MOXKHO HCNIOIL3YS (GOPMYIILL:

_arg(G+iC)

= ; 8

arg(K +il} {5/

.|s‘r=mcp(lr1]|1..’4f_?1+l(:'2 —Mln{xﬁfg+ﬂz) . (9
arg(K +il)

Kak moxno sametuts u3 (8), koadduument b xapakrepusyeT OTHOWEHHAE ABYX OOLICH3BCCTHRIX KO-
HOMHYECKHX MoKazarenci — penrabensHocTh 1o cefecroumoctd G/C M (POHAOBOOPYKCHHOCTE TPY/a
KIL. 310 0BCTOATENBCTBO AAET BOIMOKHOCTD PACCMATPHBATE TIOKA3ATEINL CTCIICHH MOACIH B KAYCCTBE
OIHOH N3 AHANHTHYCCKHX XaPAKTEPHCTHE NMPCAIaracMoil Moaeu.

OBosnavynm KkpaiiHee npapoe 3HAYCHHME, KOTOPOC MOKET NPHHAMaTL KO PruneHT b nns seinonne-
HHA yCioBHA (4) Kak by,

I .
darg(K+il)
Iipu b = by, noxon oprauusauum cranoeutea pasaeiM wymo (@ = G + C = 0) 3a cuer Toro, yrto B
ATOH TOYKE BaNoBad NpHOLELTE oTpHnAaTeasHa ¢ < 0, T.c. XapakTcpHiveT YOBITOK, KOTOPRIH no crocil

BCAWMHHE PAaBCH H3ACPHKAM MPOH3IROACTRA |G = C (HH O/IHA U3 TIPOM3BESACHHLIX CAMHWIL W3ACHHA HE
npogaeTc).

(10)

b NG =

Paccmarpusas nokazatent erenenu b Kak NCPEMEHHAYIO, NeXallylo B npegenax 0 < b < E:A_.Q,, MOCHO
HCCICNOBATE BIIMAHME "JTDﬁ n{:pCMCHI!E}ﬁ Hi !i]‘I{}H'iHﬂ}J,CTBCHHHC I.‘!G".%}"![LTBTT:[ r[rlH q]HHCHpﬁBa'.“”ﬂK 10—
TpaTax I:Ip{J}i'jBDﬂCTBEHHLIX pEeCYpCORB, HATIDHMCD HANWTH, NpH KAKHXY YCIIOBHAX NOCTHIASTCYH Mﬂl'CCHM}fM
BAIOBOMN EIPITGhIJIF!, MAKCHMYM J0X008 HIH Ma3KCHMYM HIINCPHKCK NMPOH3IBOACTBA. B]-I'—IH(_:JU[H “CPB}'ID
NPOH3BOAHYIO0 (yHKHH (1) MO nepeMeHHOi b, MONKHO HAHTH ITH I HCKOTOPLIC APYTHE YCIORKg:

1) npudeias 7 cTanOBHTCA MAKCHMANBHOH, KOTIa

VKL e
b= b;=arctg (&'—) farg(K+iL);

| arg(K +iL) an
2) npubuins G pagna nigepikam C (T.e. penTadenbHoCTs 10 ce0eCTOMMOCTH pagna 100%,)
b= = n/[darg(K + iL)]: (124

3) npubsine G paegra nymo, korga
b= by, = n/[2arg(K + iL)]; (13)
4) noxon @ cTaHOBHTCA MAKCHMAJIGHLIM TIPH
arg(K +il
b=by= ETIE- -arulg(d]g[ -3,

In VE? FLE

rne ! =1, ccnu VEE+1% <1 u! = 0Bo ncex OCTANBHBIX CHYHAAK,

).--;1:.! farg{K +il}, (14)

5) manepxin C CTAHOBATCA MAKCHMATEHBIMM [TPH
arg(K +il) )

?l.'ur—ar'{.‘,lg(

- In VK +L? 15
== 7 .

’ * arg(K +il.})

e m =0, ecnn VK 112 <1 wm = | 8O BCEX OCTAABHBIX CIyYaax.

Momno Beaeints 13 208 B Toyer HIMCHEHWA OKA3aTENs cTenenn b, xapakTCPH3IYIOUIHX pazneie
BAPHANTE YphekTHRROCTH Npor3IBOACTRA {CM. PHCYHOK):
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CTEMNEHHBLIE TNMPOHIBOJACTBEHHBIE MYHKIIMH KOMIUVIEKCHBIX T[TEPEMEHHBIX 7l

Pucynok. Obnes nponssonctss O, naepmin C o saiopas npHbm. (7 npH PAINIHBIL SHAYCHHIAX
nokasaTend crencan b momenn (1)

1) b € [0; b,;) — 30ua BEICOKOpenTaGenproro nponssocTsa. [Ipn pocte kodduunenTa i
1o b poeT nanepkex nponssoncrea C CONPOBOKAACTCH elle GOMBIINM POCTOM NPHOEILH . Fepire-
GenLHOCTE BOIPACTACT, JOXOM Q TAKIKE PACTET;

2) b= b, — mowka marcusmarbnoi eaiosoi nputsLni — & Heit npubke G 10cTHRACT HanDOILINErD
JHAYCHHA;

. = LAk il
3) b€ (bg; b,,,) ~ npon3BonCTBO HerTHBHO, HO TPHOBLTL G CHUKAETCHA, @ HICHIEH C pacTyT;
noxon O NpooNKACT YRCANYMBATLCS, pCHTAGENLHOCTD N0 CEBECTOMMOCTH CHITRAE red;

4) b= 1 —Touxka, HHTEPECHAS TEM, YTO B ueil & He BaHfer Ha ', a L ne BNHACT Hg {r, KaK I?H_Il:fhiii
dhopmynw (1), G = ak, C = al.. [pH 5TOM, KaK MOKHO 3AMCTHTE, IOXO/1 OpraHu3aling DyAcT Haxo
no opmyne 0 = a(K + L);
- . fe “TH PABHA CAHHHIE,
5)b=b,,  — Touka, B KoTOpOIi penTabensHOCTL N0 CEOCCTOMMOCTH PaBt b

AHH3AIHH Q BCC CLIE NPOIOIIKACT PACTH

= ; aer (01 0Opt
6) b € (b,,,; by) — npubEINL G cHIKAaETCH, HO AOXOA OP 100% & npazieIg-

- =]
3a cycT Donee BLICOKOTO pocTa HATEPHEK NIPOH3BOACTER. PepTabensHoCTE MEHBIIE
T CHHKATRCH,

7) b= b, — mouka maxcumansnozo doxo0a OPranA3ALIAH,

8) b € (by; by;) — nponssonctro Bee eie HPHEKTHBHO, Hccn.j.ﬂrp
KACT YMEHBIIATLEA, @ WIACPKN npoomkaior pacTa. Jloxon O B 3TOM
B HKOHOMHHECKOH TCOPHH HOCHT HA3BAHHE

a Ha To 9T0 npuduaL G npoioa-
OTPE3KS HAMHHACT YMCHBIIATLCSH,

9) b = by — mouka Gecnpubpiisnoce NPONIGOOCMEed ( i
“KpuTHHUCCcKas Touka™). 3nccek G = 0, noxon (2 papcH H3ACHHKAM C; _
= : : ] puarensia (yosToK),
10) b & (byg; be) — neaddextusnoe yGrrrounoe npou3BoOACTRO. l'lp|_1\ﬁL-[.‘lb O:;Ei'ch-nuswri‘ c:‘\l::l'wun?lu
HO 10 MOJYII0 MCHBLIC H3ICPIKCI. B peanbkHOM i]]‘!UHEBO;lC'l'BC FTO MOHKCT L(}Ul1 o .lé-n.-l- -“;m-l Q
- T K1 y. e i n J L
KOT/ZIZ TOBAP NPUXOAMTCA NPOJABaThH MO lCHE Hike ceDECTOHMOCTH, HAACPHI pacT)
YMEHbIIACTCH, 1
T TOYKA-TKCTPEMYM, B KOTOPOI M3Lepm-
Y b = b~ movia nauborswux usdepcer = 210 e Jh:”;:':d}rqonyrllu uclfmuc n's'icP'
K3 DpUHIMAIOT HauGonbiice nauctue, NpHGbb OTPHIKICIBIAN [HUMHC MEHBIUE JATPAT Ha
Al : Y 2] £l -
KEK, T.C. 4aCTL NPOAYKLUHH peannsyercs, NoITomMy yOBITOK 10 CROCH BCI
[POU3BOACTRO,

o - anenkKl, PHOBUTE W TOKOI CHIKA-
52] h e [!}(-: .F}.‘_.{J] — MPOHIBOACTEO Kpa"”q_‘ |||;_‘_"'-)ti}l{1h_]l."l]ﬂlﬁ|‘]ﬂ. H.iﬂLinh p 3 <

Wrest, yObIToR Bo3pacTact;

o

FKOHOMHUKA M MATEMATHYECKUE METOALI  tom48 Ml 2012

77/151



05.04.2021 Economy_2012_1.pdf

72 U.C. CBETYHBKOB, C.I' CBETYHbKOB

13) b = by, — mouka omeymemeun doxoda — TOMKa NPEKPALICHIsA NIPOM3BOICTEA, TAK KaK NpHOLUTE
G no momymio pasHa uinepkkam C, a goxon @ pasen Hymi0 (Bech 06LEeM NPOU3BOACTEA yDBITOUCH, HE
NPoAasTes HH OAHOH eAUHHMLE NPOAYKIIHH).

Hockonkky 3KOHOMHKA MHOTOODpa3HA, TO B pealibHOMN NPAKTHKE BOIMOKHBI BAPHAHTEI, OTIHYAI0-
IHECH OT pACCMOTPEHHOTO BHINIC BAPHAHTA, B YACTHOCTH!

JEZoor2 o g2 2 i T.C
1) korna YK*+L" =1, b; =0. Ecnu e YK~ +L° <1, To u b,; cranoBuTca oTpuuarcibHo#, T.C. B
AAHHBIX YCAOBHAX TOCTHYh MAKCHMYMa NPHOBITH HEBOIMOMKHO;

2) xorpa arg(K+il)=1n VK*+L?, cranoearcs PABHBIMH APYT APYrY 3HAUCHNA TOYCK by, = Do
be = byg
Wb

, (272, 52 .
3) xorna arg(K+il) <In ¥ K*+ L%, Mensiorcs MecTaMu TOMKH by © by U b€ by, ITO 03HadacT,
UTO MAKCHMANLHEIA IOX0M AoeTHraeTes B yOBITOK Oprasizalliu, -

372 NONoNHHUTENEHAS HWH(OPMALNS MPEAOCTARNIAET HCCAEAORATE/II0 BOIMOMKHOCTE nydiie noHdTh
XApaKTep NpoOM3BOACTRA.

Hanuuue touxn maxcuMyma npubbuim b, nosBomaseT NONYUYHTHL YHHEANBHYH) XapakTepHCTHEY
npeiiaraeMoil creneHHoil GYHKIMH KOMIUICKCHBIX NEPEMEHHEIX, A& MMCHHO — OTPCACTHTE YPOBCHE
3@ e THBHOCTH NPOU3BOACTEA, BOCMONBIOBARIINCE paccrosuueM (PAKTHHECKOrO 3HauvcHMa H 10 TOHKH
bs. Mokasatens, OTPAIKAIOMIME 3TOT YPOBEHB, MOAKET ObITE HAHACH M0 thopmMyne:

b-bg
by —bg

Hamy uccneaoeanua Ha YCINOBHBIX W (b:!KTIi‘lccr:ux NPpHUMepax MOKAZANM, 970 2TOoT lﬁ.UllJ(lJHI.I.IfIDH'l'
COOTBETCTBYET AMHAMMKE PEeHTAGEHBHOCTH N0 CeGecTOMMOCTH, IPHYEM HYeM BbILIC PEHTAOCILHOCT,
TCM BEIINE 3HAYCHWE NOKA3aTENA, H HaobopoT.

Kak Buano n3 (16), xoodduuuent § nonowurenen, xorna b < by (T.e. npuGue NpeANpUsTIA
nogoxkuTenbHa). KoadpHuHenT GMH20K K HYNIO, ecau 3nadenue b 6nusxo K bye (re. npubein, Gimska
Kk Hynio). §= 0 TOJILKO B TOM C-"IY‘l‘tl‘-:,‘KUT—'lE' b =by; a8 =1—korna sHaucune NOKATATENN cTeneuy b
cosnajgaer co sHadscHneM b, B 30He "BRICOKOpEHTAGENLHOTO Npon3BOACTRA™ (b newuT B rpanmuax (0:
b)) koahpuIHEHT S CTAHOBHTCH Oonslue CAMHKUBL Ecin b = by, npennaracmurii Kodhipunme C'ral:
HOBHTCH OTPHLATEILHBIM, yTO OTPAKACT }’ﬁh['l'U‘illOL‘Th npowisoactea, Koadupuunenr S A8 ynoGersa
[CTABHTH B [IPOLCHTHOM BBIPAKCHMH, IIPOCTO YMHOKHE ero IHAYCH]

=1 - (16)

BOCOPHATHA TAKHE MOAHO TPE)
Ha 100%.

B rafu. | npuseacibl pa
Poccuu 3a 1998-2003 rr. B 0THOIUCHHC

Kak BHAHO U3 JAHHBIX, IPHBEACHHBIX B Ta0/L. 1, KOIHHUHCHT S ACHCTBUTCIRHO MOKCT Henogn, -
J0RATHCA KAK OfHA M3 XapakrepucTHK YPPCKTHBHOCTH NPOH3BOACTBA, NOCKOIBKY B ONPCACACHHO;
CTENEHH OH OTPAKAET CPEJHIOIN PeHTabelbHOCTL MPOH3BOICTEA (Ko ppuIMCHT NapHOR Koppena iy
meucty S u G/C na aToM MHOKeCTBE 3HaueHHii pasen 0,71).

cyetsl KoadpuumenTa S s 2KoHOMHEN POCCHH MO JaHHBIM rDC]a'(}MCTaTa
{7/ kax OTpawcHHC L:pi‘:.-'IIICH Mno crpane |_14::||'ralﬁL:J1 BHOCTH,

Tabnuua 1. Pesynnrare pacuera yposas e tHBHOCTH YTKOHOMHKH PoccHy

0 . - S . . - -
o r 199% 1999 2000 |_ 2001 2002 2003
S, % 8.3 207 234 20,4 7.8 18.8
GIC, % 12,7 25,5 24,7 18,5 14.4 13.5

Mpepiaracman cTenennan MPOMIROACTRCHHAS (PYHKINA KOMILICKCHBIX NiepeMeHHbix (1) obnanact,
KPOME OTMEUCHHBIX 0COBCHHOCTE, el OAHIM BAKHBIM MPCHMYIICCTROM 10 CPABHCHHIO ¢ NIPOHT-
BOACTBCHHBIMH (JYHKIHAMU JCHCTBUTCIBHBLIX EPCMEHHBIX — HCIIONBL3IYH €€ MOMNCHO BBIBCCTH ofipam-
nyto diynkipuio. Tlo ONPERENEHNIO noCcTpoeHne obpatHoil (PYyHEUMT —~ FTO BBIBOJL TAKONH 3@BHCHMOCTH

BEOHOMWKA M MATEMATHUECKHE METOMBI  tom 48 Ne l 2012
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CTEINEHHBIE TMPOU3BO/ICTBEHHBIE @YHKLIMH KOMIIEKCHBIX NMEPEMEHHBIX W

= TR - N P :
x=F(y), npu koTopoil BEINONHACTES paBeHCTBO ¥ = F(x). dynkunio suja K + il = F (G +iC) Gynem
HASBIBATE O0Opamnol ppouzesdemaeennol diviryueit, BHIBEICM €¢, 2 TAIOKE (opMyIEL 1A I{ax{}}iﬂ,ﬂ.cﬂﬂf I
Ku L s dpynsuny (1), ag 9T1oro npeacTaBHM AEBYI0 YacTh PRBCHCTBA (1) B 3KCIOHEHIHATEROH

thopme:

G+ O rel+i0) = q(K+iL)", (LA |

TpoBeas 3MCMENTAPHEIC IPEOGPA3OBAHNA, IOAYUHM OOPATHYIO NPOHIBOICTRCHHYIO (yHKIHIO:
I / - i dnrg{GHICYHE 18
h'l'h’, Z}}"rG:+(,1)_|'rﬂ]l lcjlrg1 i a { )
TO TONYYHM paBeH-

Ecnu npasyio wacrs Gynkuun (18) npeacrauts s 'r]m['quDMCT[)i!‘-ICCHﬂﬁ (opume,
cTBO

K+il = |i'_‘l|er2 ) (_"2)farm[cus{{arg((?-fE(,')]Hr'}"‘i'Si]‘J((ﬂTE{(H";c”’fM]‘ W

H3 KOTODOID CNeayCT, 4To |

K = [(YG? +C?) /a) " cos((arg(G +iC))/b), (20)

L= [y‘rﬁ_?z_ji- -CT}.":.?] ¥ sin(cos((arg(G +iC))/b)). @l

Dopmynel (20) 1 (21) NOIBOAAIOT YCTAHOBUTD, KAKAMH JIOMHKHbI EHIL' - i prﬂ# ki Oxc;\-] 11? B::::
NMPOHIBOACTBCHHBIX [i_:ﬂli,fl(‘.IB K JLTH JOCTHACHHL T|JCﬁ}"CM]-‘[K FHAYCHHH ﬂpl{UMJlH G H IIJJIC])}I{L-O "PGBG_ A
BOACTEA O (NPH COXPAHCHHHA TCXHOMOTHH iipm!.'mu.un::'mﬂ}, T.€. HCNOIE3YH 3TH (hOPMYJIBL, MOFHO T

AMTE MHOTOBAPHAHTHBIC PACYCTBI ¢ CAbI0 NIAHHPOBAHNA NPOH3BOACTEA.

HOMHMO TIPHICPEH-
OJIHAKO MOMHA, UTO 110 IKOHOMHUCEKoMy cMpicay sajaun K> 0u L ?’C' neobxon pHiacp
BATLCA OrpaHuycHuil ans (200 n (21), koTophle MOTYT OLITE BRIPARKCHEL Tk

cos((arg(G+ iC)yh) = 0;
sin((arg(G +iC))/b) = 0. .

o 1 T F: '_\_," T K G 0 Pe3yILTaE CHHT B
i bl IMOJMIHACTCH TONRKO TOTLA, KO H]) MEH hﬂMﬂJlCECLHUI ] } Ta i ¢
0= ﬂl'__“(G 4 .I'C} < b*"-"fz- ( }

JKHO MHTEPNPETHPOBATh KaK TAKYIG, B KOTOPOH

Curyaumio, korna yenosne (22) He BHITOTHACTCH, MO pit mpuGEAN G 1 w3nep-

U1 IAHHOTO MPOKIBOACTACHHOTO MPOLECEa AOCTIDKERHE TPeOYCMBIX SHATEE
#eK C HCBOSMOWKHO, Jus - |
Wenoneays Gopmynns (20) 1 (21), TaKiKe MOKHO NOCTPOHTS caocoﬁpnafaw, :[I:]L:fhﬁs;: r;;:;}rpm;lﬁ |
CTBCHHOIM dyHKIMN (1). HanoMHnM: H30KBAHTEI — 3T0 KPHBLIC fcmuuw— % HO W TO e SHANEHHC '
XapakTCPHIYIOUIHE PasNHYHBIC COMETAHNA Tpyla L W KannTald A.‘ 'Imi{.]m!m o ' TBE q-ruﬁa X0l
noxona Q. Momua, uto O = G + C, McHan IHAYCHIA npubpimn G H |'|.;,rlL,|Jﬂ(cl:c : |;m:1 'J'L'II?HEI:IU;ili}T
OCTABACH NOCTOAHHBIM (0 = G + C = const) 1t BHIOAHAIOCH YCTOBHE (22), nu,‘u‘:;f:is e mﬁ i
B GOPMYABI (20) 1 (21), NONYSHM MHOKECTBO TOUEK, OGPAIYIOMEE HA IIOCKOCTH PECYp
HIOKBAHT. e e aapay
Baxknbiv npesmyuiecteom npennaracMoii npoummlm't:m|nml1 {If}:l'ht’}l:::-:! I,::Il:r[ [I]i;::s:l]}j: : 4 1 ;ﬁm-
AHATHTHKN MPOHIBOICTBCHHBIX MPOLCCCOB MO CPaBHCHHIO € ”pm”?m‘ﬁm gd][imu”mq-ms MOIEIH Ha
MIGKCHBIX NCPCMEHHBIX BHICTYNACT BOIMOJKHOCTh BhIHHCICHITE auaueHnii KO b c'rc!]‘ﬂﬂ‘ﬂﬁ e i
Kamaom wabmogcunn £ Ho L‘;‘.Jllwl BOIHHKACST 38,1043 [lrl.\;u‘fli,-lunnﬂ lﬂ}'-‘rtlltlmlL.i::zliltl?l?lLilem:'ﬁtil Ha lnmc;'l—
BOJACTBCHHON (PyHKILMN KOMILIEKCHBIX MCPEMCHEBIX € ,JI.CIICTHI[TL‘,’IHthlﬂ.ll-l? KOX e S b
TOPOM MHOKECTBE HAYCHMH, KodbdHIHEHT: @ I b ryrrkumn (1) MOTYT DBIT HAW )
MCETOMTA HAMMCHELUIH X I(I!EI,'[E‘.I:[TUH.

IKOHOMHKA M MATEMATHUECKHE METO/bBI  tom48  Nel 2012
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Tafanua 2. [ponssoicTeennan qesTensHocTs JnaroMosore xoMounara sa 2004-2007 rr,

Hoxoxn, [Ipubeins, Jarparel, Ol HHCHEHHOCT B
Keapra THIC. pYG. THIC. pyD. ThiC. pyd. ThIC. pyd. HEPCOHAILR, Yell.
Q0 G C K i
I ke, 2004 26 731 325 26 406 G006 613
I1 k. 2004 50 232 —-1548 51 T80 61 029 S87
I &e. 2004 43 8§40 4380 48 220 63 544 631
IV ks, 2004 46 497 193 46 690 69 120 G360
I kB. 2005 34 167 201 33 966 0173 638
11 kB, 2005 36 512 -3 36 515 71717 570
Il ke. 2005 41 027 1687 39 340 72 689 623
IV ke. 2005 54 086 609 53 477 80 192 637
I xm. 2006 41 026 1335 39 691 80 500 643
Il ke. 2006 44 193 691 43 502 ®0 942 608
11 ke, 2006 45015 1658 43 357 87 150 625
IV kB. 2006 40 893 3698 37 195 91 543 615
[ k. 2007 42 656 2261 40 395 92 570 583
IT ke, 2007 50 217 3267 46 950 97 296 613

F3-2a rPOMO3AKOCTH BLIMHCICHUH MBI OITYCKACM NPOMCACY TOHHEIC BRIKTAAKA M NpHBCacM Gopmy-
bl I8 HaxosacHna koadupuimenTos (Crerynekos C., Ceeryuskos M., 2008, ¢, 109):

> arg(G, +iC)
h=—", 2
Zﬂrg{.k’,-r-ff.,) Gat)

i

> arg(G, +iC)
| 3T 1 In VK;+L7 ]
a:cxp; Zln’/a-lﬁr ZHF@'{K; IEII)Z (24y

151 YKOHOMHUCCKOTO aHalisa ”memDﬂCTFseH
W Ha npUMEpe JIHATOMOBOTO m‘“"ﬁ”'ﬁa'ra

]_IDKHHECM, KX MOWHO HCIC-TPHHTI_- H HL',I'IGJI[;"UHHTB A !
nylo dyHKnmio no MMelowMMCcd CTATHCTHYCCKUM JaHHb
r. Husa Visanosexoi obnacti (Tadn. 2).

— ITOM K NPOMIBOICTR

B g : : s pacucTop. [Tpn 1 . CHH LM
[Mpeobpazyem yrr maHHsle K BHAY, NMPpHroOAHOMY J . ! CHHO MEPEHOCHTCS HA TOTOBBIR Npony e,
pecypcam ByaeM OTHOCHTE TY YaCTh, KOTOPAS HEMOCPCACTE ara 4TO0LE COXPaHHTBE COOTHOA ,
NMOKBAPTANBHYI) CTOMMOCTE TPYIa H OCHOBHBIX pOHIOB. i 11:?'["* YHBOANTE HX K OCipaiye TH A
MCHCLY MPHOBUILIO B WIISPKKAMH, KAMHTAIOM H TPYI0M, HaM e p K ﬁ;-;pu'jMCPJIIaIM BCJ'; Chitnin
peaupnanm. Jiaa npubsuim n uigepxer paxHo, 4Tobbl MPH ”pm;g,-;[u-ml-'l ILHOM. MOWET W OT .HH.HHHM
COXPAHANICH HE TONBKO CMBICH KAALOTO 13 HHX (G MOXET DbITh D"p'mﬂ;tf_‘ G + C. Tlorromy TFMTM_
BATH), HO U JAPYrOf IKOHOMHYECKHI CMBICH MCPEMEHHBIX, MOCKONBRY {_ - .! ]U'M peigd m‘rd‘ IPHBOIS
NpUBLITE B HIAEPKKH K GE3pasMepHiM BEIHUHIAM, HX HAJI0 CBATATH APYT C apy ’ MoKHOCTI

Brauenenns O, Caenars 910 MOXKHO TAK:
G=0G,fCh Ci=CdC (25)
4 = o A H 15 Habar; - €
saeck G n C) — 3pauchne NpUOBIUIH B W31EPHKEK B OTHOCHTENLABIX BCIHUHIAX A ACHHA 1 (),

& - . (, — HAYAILHOEC Hayenue
u C,— haxrrucckne sHadcHus NPUGLUIN 1 wanepwek aas HabmoacHus 1 Co— Ha%a *HatcHue

IKOHOMHKA M MATEMATHUECKHE METO/R roms 48 Ne | 2012
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Tabauna 3. bespasMepuble JaHHBIC O HPOHIB0ICTRECHHON acaTenbHoeTy Juaromosoro kombuHara

Keapran G c K L' |
| k. 2004 0,012 1,000 0,326 1,000
Il ki, 2004 0,059 1.961 0,332 0,958
11 ge. 2004 —{, 164 1.826 0,346 1,029
IV ks, 2004 -0,007 1,768 0,376 1,038
ke 2005 0,008 1,286 0,382 1,041
Il ke, 2005 (0,000 1,383 0,390 0,945
I ke, 2005 0,064 1490 0,395 1,016
IV ke, 2005 0,023 2,025 0.436 1,039
| ku. 2006 0,051 1.503 0,438 1,049
IT kn, 2006 0,026 [.647 0,440 0,992
11 k. 2006 0,063 1,642 0,474 1,020
IV ke, 20006 {0,140 1,409 0,498 1.003
| ks 2007 (0,086 1,530 0,503 0,951
Il &r. 2007 0,124 1,778 0,529 1,000

wanepmker. H3acpxen BIaTel B KaUCCTBC ASIHTENS HOTOMY, HTO ¥ JeHcTBYIOUEro NPpeANpHATHA ORI HI |
MPH KAKHX YCIOBHAX HE OYAYT MCHBLIE THO0 PABHE HYMIO,

,Eer TOTO UYTODE] MOKHO OBLUIO NOCTPOHTR 3OCKBATHY I MOJICIE SHAUCHHA TPY/1d H KalHTANA, Halo
CC MPHBCCTH K CAWHLIM COPAIMCPHBIM B COMIMCPHMBIM BCA HYHTHAM,

BD-]ICIJH]:]X. KATHTan, 1|pc,l[t:TaHJm|mb|i-1 CTOHMOCTRIO OCHOBHBIX TNPON3ROACTBEHHBIX (OHAOB, |
HAJ0 YMHOKHTE HE HOPMY AMOPTHIALIN, o HYHHO O1H TOTO YTOOEl B MOASHE NOJCTABMATL HE BCHO
CTOMMOCTL OCHOBHBIX NPOH3BOACTRCHHBIX QOHIOB, a TOALKO CTOHMOCTh, NPHXOIANYHICH Ha QAHO Ha-
Gmopenne. Cpeauss rofloeas HOpMa aMoprazauny Ha JluaroMoBoM komMOWHATE COCTARNAST OKOA0 3%,

Bo-gTopeix, Tpya, NPCACTARACHHEIH 4HCACHHOCTBIO NCPCOHAMA, HAN0 YMHOKHTL HA CPCAHIOKN
sapaoTuylo nnaty ais aawnoro xabmoaenus wa npeanpuatii. Tora y Hac noaydnTCs BeAHUHHA
CYMMAPHOIT 3apaBoTHOI NNaTh Ha NPCANPHATHA Ha JAHHOM HAGMIOJCHHH. Cpeansas 3apabornan nnara
HA TIPEUIPHATHH CocTarser 9 Tric, py6.

[Tocne sroro TPYA M KanHTal MOKHO NPHBCCTH K ﬁDflpEBMCpEIhIM BEHIHHAM TYTEM JCICHHA Kak-

JLOTO 3HAYCHMA W3 PANOR JAHHBIX HA NEpBoe 3HaueHne Tpya (CBETYHBKOE, 2008):

K!=K/L, L,=L,/Lq. (26) :

Psijt AanHbIX, NPHIOAHBIX ANA NOCTPOCHHUA CTENCHHOIN NPOHIBOACTBCHHON (PYHKIHH KOMIUICKCHBIX

MEPEMEHHBIX, NPCACTABICH B Tabn. 3.

. " ) . byt S 119 KaKAOTO
Crneaysn BIICHINOKCHHON TOTHKE, Mbl PACCHHTAIIN 3HAYCHUS d, b, by, by, by S 1A Kax

HabmoneH . Paccuutanibic namMi 3HaYCHUA TTPUBEACHE B rabn. 4.

Ha ochose nannwix tabn. 4 Mmoo cnenarh BRIBOJ O TOM, HTU jill{tICI{T’FfTBEEGETh paboTh 1'[13&:1;[111pn.m;uu
ROBONBHO HM3kas. [lokazarens crenciu b pacnofowkeH B BOCEMOI 30HE H';‘ '1'[Jk11HEL'1]_13TII. p:!Luqm p\l._.!t-
HBEIX PaHee, B BIHIOK K rPaHHYHOMY 3HaYEHNID by, KOTOPOE RAPAKTEPHIYET ﬁCLllplil\‘Jb[';T_l_l:il}H‘.l {!.,F‘SLTE;E.—
HOCTh. 00 9TOM e CBHAETENLCTBYCT M HHIKOE 3HAYCHUC Koa(dmmmcHTa § W pEHTAOSILHOCTH (/L.
KOMOHHATY W BBIMHCIACHHABIC U8 HEro

OpuenTtupyach VWCILCTHEE Hi cuue no JlHatomMoBoMY .
P Py Ha ocneauce nabnron 4 X NEPEMCHHBIX ¢ ACTCTBITCIBHNIMN

FHAUCHUS CTCTICHHON NPONIBOACTBCHHON (YHKIIHH KOMIUICKCHEL
KodpuuncHTamMK, KoTopas umeeT BUA!

G4 iC = 1.502(K + L)%, (27)
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Tabuuua 4. Xapaxrepuctusy cTEneHHON NPOHIBONCTEEHHOH PYHKUMH KOMIIICKCHBA HEPEMEH b X ¢ nelcTsi-
reneHEME Koaduprpentamy pua JduaroMosoro komOuHaa

Keapran a fr [ By, By 5 Y% GAC, Y
I k8. 2004 0,939 1,241 0,032 0,658 1,251 0,80 1.23
Il ke 2004 1.928 1,294 0,009 0,644 1,270 1.92 —2.99
111 k8, 2004 1,643 1,332 0,053 0,683 1,260 6.02 Q.08
IV k. 2004 1,558% 1,288 0,066 0,708 1,284 0,28 0,41
I k. 2005 1,127 1,283 0,069 0,713 1,288 0,40 0,5%
Il kB. 2005 1.344 1,332 0,016 0682 1.332 3,01 0.01
I1I k8. 2005 1,335 1,273 0,060 0,715 1,309 2,80 14,29
IV ke. 2005 1,728 1,329 0,086 0.756 1,339 0,78 1.14
| xg. 2006 1,272 1,308 0,092 0,760 1,336 2.30 3,36
If ke, 2006 1,476 1.34% 0,061 0,742 1,362 1.06 1,59
I ke, 2006 1,403 1,340 0,091 0,782 1,383 2,60 3,82
IV ke, 2006 1,218 1.326 0,092 0,799 1,415 6,75 2,94
I s, 2007 1,383 1,397 0,062 0,787 1,449 1,72 5.60
Il ke, 2007 1,502 1,385 | 0,105 0,829 1,449 4,77 6,96

CHOPMYIHPYCHM PCROMCHOALMH AT PYRKOBOACTBA NPCAIPHATHA, KOTOPLIC CHNEAYIOT W3 NOIyHCHHLIX
PeTYALTATOR.

[Mpescae peero ONPEACIMM, KAKHE NPHOLIIL B HYICPKKN MOKKET NOAYIHTL KOMOHHAT, cCM NPons-
BOJACTED YCOBCPIICHCTBOBATD B MAKCHMANBHON CTCICHH M CACHAThE CI'0 MAKCHMANLHO H(EKTHBHBIM.
DT AOCTHTAETCA B cayuae, korga S = [00%, uan b = b, = 0,105, Boiemesm snaucnus pecypooe K

n L aa 11 keapran 2007 r. u paccuwraes spatenua G n C npu noxazatene crencuam & = b, = 0,105,
B oTHOCHTENRHRIX BenHuHHax G- = 1 512; C* = 0,172; B abconwoTnbix -
G* =39 928 ruie. py6., C" = 4544 TriC. py6. (28)

BesycaoBHo, THII NPOM3BOICTEA, OPH KOTOPOM AOCTHIKHMEL TRKHE BCIMYMMHEI NPHGLIIH H 3aTpar,
ABIAACTCH MicanbHbiM, HMeHHO N0TOMY MBI PACCMAETPHBICM ITH BCAHYMHEL TOJLic KaK HAalpasIcHma
NS BOSMOKHOMO PA3BMTHA npeanpuaTHa. OHH NOKAILBAIOT, YTO NpH cymieeTyoueii TexXHOIOTHH
MPOHIBOACTREA H HPH DONCC palnoHATEHOM HCMONE20BAHHH HMEIOLIHXCH pecypcos ,[l,ua'rmwf"”“ ;mm-
BHHAT MOKET NOIYYHTE BOMLIIYI0 TPUOLUE W NOHECTH MEHBIINE HINEepwKH, Ho kak Hro caeTdTE:

M3 reopui npod3BOACTREHABIX (PYHKIIHH HIBCCTHO, YTO OJIMH o TOT Ske ofmnLem ”poujm’l,'J.CTHu 0
MOMHO NHOAYYHTE, HCNOIEIVA PASAHYHEC COUSTAHNA MPONBONCTRCHHBIX pecypceonr K M L. T.C. IpH
CYMECTRYIOMMX HA MPEANPHATHH OPraHH3AUHOHHO-IKOHOMUYCCKOM MEXanuIMe, Texnonorii IPons-
BOACTBA H OPrasH3ALMA TPYIA, OTPAKACMEIX MOASHLIO (32), coucTaHNA npuGpnu ¢ saTpaT HA NPo-
H3BOACTEO, panHke G* = 1,512; C* = 0,172, MOKHO JOOHTBCA, HIMCHAN REI MY M ML pecypeos K ow L,
Boenosayemcs am storo dopmynans (20) i (21). Moayunm sHaucums kanwrana n tpyna, ¢ DOMOIIBIO
KOTOPBIX, HE MCHAA HAYETO JIPYTOTO HA TIPSANPUSTIH, MOMHO AOCTHL HCKOMBIX 3HaucHMil TPHOLLIH 1
winepaek, B abconioTHRX BEIAHHHAY 3TO HMECT BHI:

K = 5550 Tric. pyG., (20}

Jlia cpaBHSHHA CHEAyer oTMeTHTE, uT0 Ha 11 keapran 2007 v wa [luaromorpoM komMGHIATE CTOH-
MOCTE OCHORHEIX NPOHIBOACTRCHHEIX (JoHA0R cocTasina 2919 twe, py6.. g cpeanan rapaboTHag na-
ra — 5517 reic. pyh. Momno caenars sEBOI 0 TOM, 9TO PECYPChI Ha OPCATNPHATHA DPHAMEHATOTCR nead-
herTHine: s YBEAHYCHHA '}t]}[IJCJ('[‘HRl-[ﬂE'l HNPOHIEICTEL CTOHT YECIHYMTE HHBCCTHIIMM B OCHOBHLIE
NPOHIBOICTREHHLIE d,mu;u,i H COKPATHTL 38TPATH TPYAd. Bropoe ne FOBOPHT O TOM, 9T0 CACAYCT THOO
ypesars japaboTayio miaty nepeonary, 1400 yBOAHTE HACTE ICPCOHATA. TITO CBUICTCABCTRYCT O ToMm,

L =455 thic. py6.

GEOHOMHAKA W MATEMATHYECKME METO/ R Ton 48 MNe 012

82/151



05.04.2021 Economy_2012_1.pdf

CTEMNEHHBIE TMPOMIBOACTEEHHBIE @YVHEIMH KOMIUTEKCHBIX TTEPEMEHHBIX i

UTO PYROBOOCTRY KOMOMHATA CTONT 30HATECA OOTHMHEIALHEH HCNOALI0OBAHME TPYAOBRIX peCypPCOR, B
TOM MPCAC W MIMCHCHHCM NPOITORILHH MEWIY npoMb'rmJ[[:nuu-upr)M."iBo,L[-:TBCHHhIM H NpoTHM Oepeo-
HanomM HﬂMﬁH][u’I'H, NOCKONBKY HMCHHO 3/16CH KPOIOTCH Pe3cpBLl MNOBBILISHMA EQJQSEKL‘HBHDC'I'H TIP3
BOOCTEE.

Creayer OTMCTHTE, 4TO KPHTEPHH MaRCHMyMa BanoBoil npHOKIH HEAACTCA OCHOBHBIM KPHTEPHEM
paboTe! NPeANPHATHA, HO HHOTNA BOINHEAIOT TAKHE KOHKYPEHTHHIC CHTYALHH HAa PRIHKE, NPH KOTO-
PRIX MPEANTPHATHIO BO 9T OBl TO HM CTAND ]|ggﬁxom|m FAHATE JTHIAHPYHOLIHE O3HIIHK H3 PBIHEC
o o0beMy HpoaH. ITO 0ZHAYECT, YTO OCHORHEIM KpHTEpieM pafoTsl NPEANPHATHA B ¥TOM CHyuac
ARNACTCA KPUTEPHIl MakcHMyma oGneMa nponssoscrsa. Onasas cebe oTHET B TOM, 4TO “0GBEMBI LIpO- !
wiponeTea” M CobbemEl nponaE” — MOHATHA XOTH M B3aHMOCEA3AHHBIC, HO BCC JKC palHBE, B IETAN _
YIPOULEHNS 33100 MBI CACHEEM yOOp HA HX OIMI0CTH APYT K APYTY, 3 HC Ha OTIHYMHAX. B 1ped- |
[MOUIOMKHM, 4TO KPHTCPHID MAKCHMYMA obBema NPOHIBOACTRL COOTBETCTBYST MAKCHMYM JOXO0A. To-

Fli MOKHO OCYIUICCTEHTE AHANOTHYHLIE pacueTh no JiuaroMoBoay KOMOHHATY, HO C MPHMCHCAHEM
BMeCTO by 3HaueHud by (T.e. b = b, = 0,829). Monyunm clieayiompe HHTEPCCHBIE PEIYIBTATHI. I'."[aK—
cHMyw™ noxona wombuuara OyneT cocrasaste O = 61 747 teic. pyG., HO NpH 3TOM NPHOLIAL OyAET
G =27 359 vwic. py0., a wznepsrn C = 34 387 Tric. py6. DTo cOCTOAHKE AOCTHKHMO NPH YBCIHICHHH
DCHOBHBIX HPOHIBOACTEEHHEIX honaon K 10 4732 Trc. py0. H coRpalieHiH 3aPInaTsl I —no 3590 Twic.
pyh. [Tonyuacres, 4T0 N8 IOCTHHRCHRA MAKCHMYMA JDX0AA HAM0, KAK i IS JOCTHHKCHHA MAaRCHMYME
llpuﬁhm]{, YHRCIHUHTE CTONMOCTE OCHOBHEIX IIPOWIBOICTEEHHBIX iPDHJmB HCOKP ATHTRIATPATH TPYIOBLIX
pocypeon. l

MHTCPL}CHU TCHCPL CPABHHTE PCIYNLTATH M PEKOMEHIATIMH, [OJIYYCHHBIE ¢ TIOMOUIEBID CTCTCH-
HOH NPoH3IBOCTBEHHON (PYHKIUN KOMIUICKCHHX TIEPSMEHHBIX ¢ JEiCTBHTCIBHEIME koadduimenTa-
MU (1) ¢ pelyabTATAME M PCKOMEHIAUHAMN, KOTOPEIC CACAYIOT TP NPHMEHeHHH B AaHHOM ClyHac
nponssoncTecnnoil dyuxunn KoGba-Jlyrmaca, Onenns napamerpsl CTCNEHHONH NPOHIBMICTECHHOH |
(PYHELRT KOMITEKCHBIX NCPEMCHHEIX C ICHCTERTCALHEME KOMpQHIHCHTIMH {1) n NpoH3BOICTESH-
HOI dhynxupn Kobba—[yrmaca ¢ nomomsio MHK no sanuem JIHatoMOBOTO roMONHEATA, THOMYYHAH
MOJCITH B

G +iC=1398(K + il)\", (30)

O = 2,348KVASTL 0,543, (31)
Ounbra annpokcumanyun foxona mo Mogenu (30) cocranuna 15,3%. a no MOIEIH (31) - 14,8%.

PexoMenaaiii, KOTOpHE MOKHO TOAYIHTH C NOMOLIBI0 IPON3IBOICTBERHOIN DYHKIIH Ko6oa—Jlyr-
TACA, IMKIIOHATCA B ToM, 9ToBLl Ale MakcHmpzanun aoxona JIHaToMOBBIN KOMOHHAT YBCIHYHBAT
H HHBECTHIMH B OCHOBHBIC NPOMIBOACTEEHABIC don/s, # YACTEHHOCTH NEPCOHANA, TIPHMEM POCT
UHCACHHOCTH Nepconana Oonee melarenen, NOCKoNsLEY Ko3dupuupenT HMACTHYHOTTH (31) no Tpyay
Goabiie, qwem mo kanuTany. Beiascncnnoe ¢ novometo MHEK spasenne nOKA3aTeNs CTENCHW NPH TRy-
Aorwx pecypeax L pyaknnn KoGba—Tyrmaca, parroe 0,543, ropopiT 0 TOM. MTO, YRCAHIUBAN HHCI0
ANATHIX B NPOHIBOACTEC HA OAMH NPOUCHT, MOKHO [OMYMHTE POCT A0XOAE HA 0.543%. Hrak, ecan
OCTAEMTE Henimennoi seanuinny OIID 33 nocneamit ron nadunogennd B pasMepe 2919 THe. pyb.,
A MHOE NORLIDATE YHCIO p:‘lﬁﬂ'ralmuux Ha ;.;(-.Mﬁmm-m' T, HAMPHMEP, YABOCHNH BANOBOIO BEIMYCKD
MOMHO A00HTLCH, Kak CACAYCT W3 (bymmuu KoGGa—]Tyrnaca (31}, noanHMan QHCICHHOCTR TPYADERIX
pecypcor no 2187 wenosek (coxpanss Tekyuiyio 3apaGornyo nnaty). Bcam Tenep NOACTABUTL ITH
iHauenHa pecypeos B namy dynkuwaio (30), To Gyaer npomonenHpoBan HHOH PEIYILTAT, @ AMEHTO.
BasIoBAs NPHGLIEL GY/ICT OTPHUATEALHON U paBnoli —60 409 Tric. py6., HAEPIKH POH3IBOICTEA PABHH
191 045 roic. pyd.. a ganosoil BeInyCcK coctaruT 130 546 Tec, pyG. H3 4ero cnoiyct BLIBOL — HH B
KOCM CITy4ae HC YBC/IHYHBATL YHCICHHOCTD 3aHATMX Ha komBuHare, a, HAOBOPOT, COKPATHTE UX THCIO.
OOTHMHIHPYH Oprandiandm Tpyaa.

A nonyuenus OTBCTA HA BOMPOC, PCKOMEHIAIMN Kakoid W3 NBYX mozgcencii Divme K HCTHHHOMY
OO EHHIO 10 HA KOMOHHATE, MBI Oﬁpa‘rmmc], K PYROBOACTRY JHaToMOBGTO KOMOHHATA, rL‘HCleJI.Lw— |
HEA anperrop kombuoara k.20 EA. Haxndopos ofsacaun, 910 qucio $aHITHX HA koMmBunaTe aeii-
CTEHTCILHO OKAAN0CE TARMINEHHBIM — BRIIRAHO ¥T0 TCM. UT0 KOMGHHAT ABTACTCH rpaacobpasyommm
NPCATPHATHSM, IOFTOMY T8 CHIKCHWA YPOBHT COTHANLROH HANPAKCHHOCTH W YMCHBIUCHNA ﬁu;pn—

BOTHIE B POPOAC pYKOBOICTEG W IIPHAANO pelicHie o0ccriedth paboToll MAKCHMANBHO BOIMOIKHOL
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gucno wuTenci HH3bL, HCNOAb3ys TPYIOBLIC pecypesl He cambim dhderTnsnpM oGpasom. Crpareruse-
CKIAM #e HampaRICHHEM PAIBHTHA KOMOWHATA CYHTACTCA YBCANYCHHE HHBCCTHINH B OCHOBHON Kanm-
TAN [PH COXPAHCHHH YHCACHHOCTH 3aHATBIX, YTO, KAK BHAHO U3 MPHBCACHHOTO NpuMepa, NoIHOCTBIO
COOTBETCTBYET BhIBOAAM H PEKOMCHIAIMAM CTENEHHOH NMPOH3IBOACTBCHHON PYHEUMH KOMONEKCHBIX
[EPEMEHHBIX C JieHCTBHTEbHBIMKE KOddidmumenTamu (1).

DB6o6man NOTYHSHHBIE BEIBOIEI, MOJKHO CKA3aTh, YTO C NOMOIUIBIO CTCNCHHON NPpon3BoACTEEHHOH
(YHKUMH KOMIIEKCHBIX TIEPEMEHHBIX € JICHCTBHTCALHBIMH koapruncaramn (1) ucenenosarens no-
nyuaer Gonee noapoGHyI0 HHGOPMALIMIO © CYTH NPOHCXOARIUAX MPOH3BOIACTBCHHBIX NPOLECCOB, HeM
T4, KOTOPYIO AAK0T NPOU3BOACTBCHHBIC (DYHKIMH ACHCTBNTCABHBIX NCPCMCHIBIX, NOCKONbLKY MOACTH-
pyeTcs moBejCHHE HE OHOM, 8 ABYX HCHCTEHTENLHBIN MEPeMCHHBIX, OOLCJAHHCHHBIN B KOMIICKCHY IO
NEepCMEHHYIO.

B craree ObiTa paccMOTPEHa OJHA H3 BOSMOAHBIX NPOHIBOACTBCHHBIX (ByHKUMIl — cTenennan
nefcTRATenbHBMHE KOYDhHIHenTaMy, [Taa neneli papnyuuici anmpoKCHMAHN H BBITOJHCHHSA MHO-
TOBAPHAHTHBIX PAcucTOR MOIYT OKasaThed Oolee NPHrOAHBIMH APYTHC PATHOBHAHOCTH CTCNeHHORN
thyHxknrH. B ofmem BUAE CTENCHHAA TPOHIBOACTECHHAA (PYHKLIHA KOMIVICKCHBIX [IEPCMCHHBIX C KOM-
TACKCHEIME KOO OHIHENTAMH MOKET BBITh 3aNHCANA TAK:

G+iC = (aytia ) (K ""“F*]“IHIHIH' (32)

B 3asHcHMOCTH OT 3naseHnii K03((DHIHCHTOR NoNy4YacTc HECKOALKO CC PATHOBHAHOCTEH, OIHY U3
KOTOPRIX HpH @, = by = () Mbl 1 paccMoTpen B naHHOH CTATHE.

Muoroofipazue BOIMOFRHEX NMPOMIBOACTEEHHEIX :}1yum.mﬁ KOMIUICKCHBIX ICPCMCHMBIN BORCC HE
OTPAHHIHBACTCH MHOMCCTROM, BLITCRammpM 13 (32), Bedk CYIICCTBYIOT H ADYruce muisl thy H LA
KOMIUICKCHBIX TIEPEMEHHBIX: NOKAIATEILHAN, JorapafMuiccradt, TPHTOHOMCTPHYCCKan u T.0. KpoMe
TOro, HHTEPECHRM MPSICTARIACTCA IPHMEHEHNE Ha NMPaKTHREE i1acCH(PUILMPYIOLIMX NPOH3BOACTBEH-
X gynxauil (Ceerynsxos, 2008), nanpumep crenchnoil THNa Kobba—[lyrnaca:

i 1 a2
G+iC = (ay+ia, ) (K +iK,) (L1 il,) (33)
rie K — satpathi OCHOBHOrO Kanutana, K, — 3arpars HCOCHDBHOTO Ki "”.Tﬂn?' L — sarparwm Tpysa oc-
HOBHOrO nMepeonana, L, — 3aTpaTsl TPyIa ApYrHX 3aHATHIX B opons3BOACTES. B nrofom ciyuae MOMKHO
YTBEPAAATS, UTO HCIONBIOBAHNE WEMEHTOB TeopuH dyHKIIT KOMIUICKCHOTO Nepemennoro B 3KOHO-

MHKE HE TOIBKO BOIMOWHO, HO H HACTOSTENLAC HCOOXOAHMO, MOCKOMBKY CYMICCTBCHHO pacliHPACT
BOIMOKHOCTH SKOHOMHKO-METEMaTHYCCKOP0 MOCTHPOBAHHS.
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Power Complex Variables Production Functions

L.5. Svetunkov, 5.G. Svetunkov

The new economic-mathematical model based on complex variables theary and the new approach
lo complex variables usage in economics are suggesied in the article. The comparison of model-
ing results of actual production processes using Cobb-Douglass production funclion and complex
variahles production function is conducted. It is shown that the instrumental base of cconomic-
mathematical methods can be widen with usage of complex variables theory.

Keywords: production function, complex variables, least squares method, production effective-
ness, gross gain, production costs, labor, capital.
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