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IMPEAUCJIOBHUE

Janroe yueOHOE TTocoOWe HAMMCAaHO HAa OCHOBE YHTAEMBIX aBTO-
POM KypcoOB JIeKIuH «/{nHaMudeckne Mo MaKpO3KOHOMUKID) AJIS
ciymaresneil Mmaructparypsl gakynsreta BMuK MI'Y u «Marematu-
9YeCcKO€ MOJICTMPOBaHNE SKOHOMUYECKOTO TIOBEACHUS» JUIsl CTYAEHTOB
6-ro xypca MOTU. U3noxenne, B OCHOBHOM, ONUPAETCS HA MaTepH-
an kuur [2, 27, 28, 32, 33]. [lomumo Marepuana 3TUX pabOT B JICKIIH-
OHHBIX Kypcax TaKXe paccMaTpUBAIOTCS OCHOBBI SKOHOMUYECKON
TEOPHH B YaCTU ONPEIENICHUS OCHOBHBIX CTATHUCTHYECKHX MAaKpPOIKO-
HOMHUYECKUX TOKa3aTeJe M KPEOUTHO-AEHEKHOW IOJIMTHKH, KOTO-
pble B JaHHOM MMOCOOMW He MpuBOAATCS. HeoOXoaumble cBeIeHHs IO
STHM BOIIPOCaM MOYKHO MOYEPIHYTh B KHUTAX [18, 36]. lns co3manus
LEJIOCTHOW KapTHUHBI MOIXONOB K MOJIEIUPOBAHHUIO SKOHOMHYECKUX
CUCTEM JI0Ka3aTelIbCTBA HEKOTOPBIX YTBEP)KIECHUH M TEOpeM CO3Ha-
TEJIGHO OIYILEHBI WJIM BBIIEIICHBI BUIE YIPAXKHEHHH, TOAPOOHOE H3-
JIOKEHUE MPOIYIIEHHbIX JOKA3aTeJIbCTB MOXXHO HAHTH B KHHUrax M
yuebnukax [2, 10, 14, 19, 25].

VYuebHoe mocoOue COCTOUT U3 BBEJICHHUS U MATH TJ1aB. Bo BBexe-
HUU O0CYXTafoTcs o0mue mpoOIeMbl MaTeMaTHIECKOTO MOJIETHPO-
BaHMsI S5KOHOMHKH, a TaKKe 0OBSICHsIETCS 0a30BOE MOHITUE SKOHOMH-
yeckoro areHTa. llepBas riaBa MOCBAIIEHA OIMCAaHUIO IMOBEIECHUS
9KOHOMHYECKHX areHTOB MOTpeOHuTeNns u npousBoautens. Onucanue
NOBEZICHUSI TOTPEOUTEN H3JaraeTcs B pPaMKaxX HEOKJIaCCHYECKON
Teopuu cripoca. [yt onucaHus MPON3BOACTBEHHBIX MPOIIECCOB MPeE-
JIaTaloTCsA CTaTHYECKHE IMOAXOJBI K MOCTPOEHHUIO MPOU3BOACTBEHHBIX
GyHKIMIA ¥ TWHEHHBIE MHOTOOTpacieBble Mojiend. Bo BTOpoii riaBe
paccMaTpUBAIOTC JUHAMHYECKHE MOZETH IPOU3BOJICTBEHHBIX MHPO-
[IECCOB. MPOU3BOJICTBEHHBIE (DYHKIIUH, YUUTHIBAIOIINE U3MEHEHUE CO
BpeMeHeM (aKTOpPOB NMPOU3BOJCTBA, U JTMHEHHbIE JTUHAMHYECKUE MO-
JIeJIv TIPON3BOJICTBA.

B Tpetneil rmaBe m3ydaroTCsi OCHOBHBIE MOAXONbI K OMHCAHUIO
B3aMMOJEWCTBUN 3KOHOMHMYECKHMX areHTOB, K KOTOPBIM OTHOCATCS
MOJENU OOILIEero paBHOBECHs M TUHAMUYECKHE MOAENIH pocta. Yet-
BepTas IJIaBa IOCBSIIEHA OCHOBAM CHCTEMHOTO aHallW3a pa3BHBAIO-
1ieiicss 3KOHOMHUKH — COBPEMEHHOTO TOJIX0a K MOJEIHPOBAHUIO KO-
HOMHYECKUX CHCTEM, pa3paboTaHHOro B BrlumciuTensHOM ILEHTpe
uM. A.A. loponuuupsiHa PAH KONJIEKTHBOM YYEHBIX IOJ PYKOBO-
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nctBoM akagemuka PAH A.A. [lerpoBa. B msaToii rnaBe uznararoTcs
OCHOBHBIC TIPUHITUIIBI OpraHU3aui HHPOPMAIIMOHHONH CUCTEMBI MO/~
JEPKKA MaTeMaTHIeCKOTO MOJAEITUPOBAHMUS SKOHOMHUKHU, TPUMEHse-
MO ISl IOCTPOCHUS U MCCIEAOBAaHUS MaTeMaTUYECKUX MOJIEIEH pe-
aJbHBIX YKOHOMHYECKHUX CHUCTEM.

B koHmle yueOHOTO MOCOOMS TPUBOAUTCS TIOCCAPHA, COAEpIKa-
LU ONpeAeNICHNs UCIIONb3yEeMbIX HOHATUA 3KOHOMUYECKOW TEOpHH,
SKOHOMHUKO-MaTEMaTUYECKOTO MOJCIUPOBAHUS U MAaTEMaTHYECKOTO
amnmapara.

YyeOHOEe mocoOWe mpeaHa3HaueHO A CTYACHTOB, CITyIIaTeneH
MarucTparypbl M acHHpPaHTOB, OOYYAIOIIUXCS IO CHEIHATbHOCTH
MPUKIATHON MaTEMAaTHUKH, TAKXKE OHO MOXET OBITh MOJIE3HO BCEM, KTO
WHTEPECyeTCs] MaTeMaTHIeCKOH SKOHOMHUKON M XOYeT IMOyYUTh 00-
IIee MpeACTaBIeHNEe O MPUMEHEHNN MaTeMaTHIeCKIX MOJIEIEeH B KO-
HOMHUYECKUX HCCICIOBAHUAX M O COBPEMEHHBIX IMOAXO0AaX K BOMPO-
caM MaTeMaTH9YeCKOTO MOJIETHPOBAHHUA SKOHOMUKH. J[J1s1 ycIenHoro
YCBOGHHUSI MaTepHalla JaHHOTO IOCOOMS YUTATeNr0 TpeOyeTcs Hau-
yye 3HaHUK B 00JACTH MAaTEMaTUYECKOTO aHajau3a, JIMHEHHON anred-
pbl, TuddepeHINANBHBIX YPAaBHEHUH, TEOPHUH ONTUMH3AIUHN, TCOPUU
UTP, UCCIIEIOBAHUS OTEPallii 1 ONTHMAIBFHOTO YIIPaBICHHS B 00beMe
COOTBETCTBYIOIIUX KYPCOB BBICIIMX YYCOHBIX 3aBEICHUN.

Y4eOHOe MmocoOue MOArOTOBICHO W W3JIaHO MPH MOJJICPIKKE 00-
pa3oBaTenpHON mporpamMmbl «DOPMUPOBAHUS CHCTEMBI HHHOBAIIHOH-
Horo oOyuenus B MI'Y», a takxke npu nogaepxkke rpanra [Ipesnnen-

Ta P® mo moanepkke BEAYNIUX HAYIHBIX MIKOJ (KOoAbI TpoexToB HIII-
9344.2006.1 u HIII1-5379.2006.1).



BBEJAEHHUE

Bce Bompochl, Tak MM MHAa4Ye CBSA3aHHBIE C 3KOHOMHYECKUMHU
npobjeMamMy, TPaJULMOHHO BBI3BIBAIOT IOBBILICHHBIH HHTEpec. OH
BO3HHMKAET KaK Yy OTAENBHBIX JIIOACH M NPEANPHUITHH, KOTOPHIE XOTAT
MUMETh TIPEICTaBICHUE O TOM, 4TO Oy/AeT 3aBTpa M KaK HYKHO JIeicT-
BOBATh CETOAHSA, YTOOBI 3aBTPa IOJIYYUTh NOXOA, MPHUOBLIb, BHITOAY
WIN HE TIOTEPATh COEPEKEHHUS, TaK U Yy PAa3IMUHBIX TOCYIaPCTBEHHBIX
CTPYKTYP, KOTOPBIM Ba)KHO 3HATh HAIPABJICHUE PAa3BUTHE SKOHOMHUKHU
CTpaHbI s pa3paboTKu 3G (HEeKTUBHON IKOHOMUYECKOH MOIUTHKHU C
LEJIBI0 Pa3yMHOI'0 IJIAHWPOBAHUS TOCYIAPCTBEHHBIX (PMHAHCOB U IO-
BBIIICHUST OOIIEro OJiarococTosiHus HaceneHus. Kpome Toro, B 1o-
ciemHee BpeMsl Bce 0osiee OCTPO OIIYIIAIOTCS TI00aIbHBIE TPOOIEMBI
3¢ PEeKTUBHOTO HCIOIB30BAHUS IHEPrOPECYPCOB U 3arpsS3HEHHS OK-
pyXKarllei cpepl, MOITOMY y CHEIUAINCTOB Pa3IMyHBIX oOnacTen
BO3HUKAIOT BOIIPOCHI OIMPECIICHUs OOIUX TCHICHIIMN pPa3BUTHUS BCel
MHUPOBOU 3KOHOMUKH.

Hns pemieHus NOAOOHBIX MPOOJIEeM Ba)KHBIM SIBIISICTCS MpeCcKa-
3aHue OyIymiero pa3BUTHS HSKOHOMHYECKOH CHTyallud B TOpPOJE,
CTpaHe, pernoHe wiu mMupe. IIpu 3ToM MHTepec BBI3BIBACT KaK BBISC-
HEHHE J0JIFOCPOYHOI0 IPOTHO3a U3MEHEHUS SKOHOMHKH B LIEJIOM, TaK
U KpPaTKOCPOYHBIE IPOTHO3bI Pa3BUTHsI KOHKPETHBIX CUTYallUd, Ha-
npuMmep, Ha (UHAHCOBBIX PBIHKAX WKW (QOHAOBBIX OMpkax. Ecrect-
BEHHO, YTO JIIOObIe IPOTHO3bI T0JDKHBI ObITh 000cHOBaHHBIMU. [lomy-
JIAPpHBIC H3AaHUA PETYIIAPHO HYGJ'II/IKYIOT MHEHHUS J3KOHOMHYCCKHUX
OKCIIEPTOB OTHOCUTECJILHO M3MCHCHUA TOM WA WHOM CUTyaluu. OI[-
HaKoO MOJABJISAIONIEE OONBIIMHCTBO TaKMX HMPOTHO30B, JJAXKE €CIIU HC-
KJIIOUUTh UX aHT'&KUPOBAHHOCTh, OCHOBBIBAETCSI HA HE BCErAa IOHSIT-
HOH Jioruke. B ee ocHOBe Jiexar, Kak MpaBUiIO, SMIIMPUYECKHU YCTa-
HOBJICHHBIE SKOHOMHYECKHE 3aKOHBI M KaUe€CTBEHHBIE 3aBUCHMOCTH, B
COBOKYITHOCTH 00pa3yIolfe 3KOHOMUYECKYIO TEOPHIO.

Hano cka3arb, 4TO OYEHb MHOI'ME PUHUMAIOT PELICHUS O CBOEH
(bMHAHCOBOIA JIESITETEHOCTH Ha OCHOBE TOJIOOHBIX MPOrHO30B. OTHAKO
B TaKHUX JEHCTBUSAX €CTh OJUH CYLICCTBEHHBIH HEIOCTATOK — HE BCE-
r7la HEU3BECTHO, U3 KaKUX TOYHO COOOpaKEHHMU HMCXOJAT JKCIEPTHI,
IMO3TOMY HEBO3MOXXHO HH OLCHUTH TOYHOCTH IMPOTHO30B, HU IMPOCYH-
TaTh MOCJIEACTBUS Pa3IMYHBIX BAPUAHTOB COOCTBEHHBIX ICHCTBUI.



XKenanne npuHUMATh SKOHOMHYECKHE PEILICHHsI Ha OCHOBE 000C-
HOBaHHBIX M TOYHBIX MPOTHO30B, a TAK)KE MOTPEOHOCTU B TOYHBIX KO-
JMYECTBEHHBIX OLIEHKAaX HM3MEHEHHMs 3KOHOMHYECKHX IIOKa3aTesen
(YHKIMOHUPOBAHUST SKOHOMHUKH TOPOJIUIIN TPOHUKHOBEHHE MaTeMa-
TUYECKUX METOAOB B IKOHOMHYECKYIO HayKy, UYTO MPUBENIO K Pa3BH-
THUIO OTAEIBHON TEOPUU — MAaTEMaTHYECKOH S3KOHOMUKH, LIETIbI0 KOTO-
poit sBisgeTCS pa3paboTKa METONOB W MaTEMaTHYECKHUX MOIETCH,
OTMCHIBAIOMINX 3KOHOMHUYECKHE Mpoluecchl U siBieHus. [lotpebHoCTh
B MOCTPOCHUU MaTeMaTH4eCKUX MOJeNed OOBACHSETCS elle U TeM,
YTO B SKOHOMHYECKOW cucreme (B OTIMYHME OT (PU3UYECKON) HEBO3-
MOXHO IIOCTaBUTL SKCICPUMEHT, HAallpUMEp, AJd TOTO, 1ITO6I:.I o1e-
HUTH IMOCIICACTBUA TCX NI MHBIX SKOHOMHNYCCKUX pemeHHﬁ.

[lockonbKy €AMHCTBEHHBIM CO3JaHHBIM UYE€JIOBEYECTBOM arlnapa-
TOM, IPEACTAaBJISIOLIMM CTPOTO JIOTMYECKH OOOCHOBAHHBIE PE3yJIbTa-
ThI, ABJACTCA YUCTasA MaTCMaTUKa, TO BIIOJIHEC €CCTECTBCHHO B PCHICHUN
JKU3HEHHBIX BOIPOCOB HCXOJHUTH M3 CTPOTMX MATEMATHUYECKUX CYXK-
JeHUH. DTO Kacaercsi He TOJIbKO SKOHOMHUKH, HO M BCErO KOMIUIEKCA
HayK O >XM3HU. VIMEHHO 110 3TOM NIPHUYMHE OIPOMHBIM HMHTEPEC BO
BCEM MHPE CpCAU YUYCHBIX PAa3JIMYHBIX CHC]_[I/IaJ'[I)HOCTCI\/'I BBI3BIBAIOT
BOIIPOCHI MIOCTPOEHHSI MATEMAaTHUECKUX MOAEIeH HAOII0AaeMbIX MPO-
neccoB u sineHuid. OnHaKo B 10001 00JIacTH TIOCTPOEHHE aJeKBaT-
HOH MaTEMaTHYECKOM MOJICIN — OYeHb CIIOXKHAs 3a7ada [26]. ['maBHas
ee TPYIJHOCTh B TOM, YTOOBI TIEpEeBECTH Ha S3BIK (hopMyn, QYHKIUH 1
YPaBHEHUH HWHTEPECYIOIIUE MCCIEN0BaTeNsl MPOLECChl U SBICHUSA
IMMpaBUJIBHO — Tak, 1ITOGI)I o MaTeMaTU4YCCKOMY OINHWCAaHHUIO MOXKHO
ObUTO OBI CYIUTH O NEHCTBUTEIBLHOCTH U CTPOUTH aJCKBATHBIA Kade-
CTBEHHBII M KOJMYECTBEHHbIM NpOrHOo3 Oynymiero pasButus. s
9TOr0 HEOOXOJMMO HE TOJBKO BJIaJCHHE MAaTEMAaTHYECKUM almapaToM
1 JOCTaTOYHBIMH 3HAHUSIMH B O6J'IaCTI/I MaT€éMaTHUKH, HO U FHY6OKOG
NOHUMAaHUE TPUPOJABI M3Y4aeMBIX IpolLeccoB U siBieHui. IloaTomy
MbI HAYHEM C TOI'O, YTO IIOMBITACMCA IIOHATH, UYTO TaKOC DKOHOMMKA,
KaKHe SKOHOMHYECKHE MPOILECCHl MOXKHO OMHCATh S3BIKOM (QOpMYII,
KaK OLIGHUBATb PE3yJIbTaT, KOTOPBIH JaeT MaTeMaTHYecKas MOJIElb,
YTO MOXKHO YYECTh B MATEMAaTHYECKOM MOJIEIH, & YTO HEJIb351.

Y10 TaKkoe IKOHOMHUKA?

DKOHOMUKA OTHOCUTCS K TEM O6H_I€I/13B€CTHBIM n 9aCTo yrIOTp€6-
JIAEMBIM TMOHATUAM, KOTOPBIC M3BECTHBI 6OHBIHI/IHCTBy, HO IIpHU 3TOM
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CTPOTO OIpPENENINTh 3TO MOHATHE MOTYT Jayneko He Bce. Kpome Toro,
CMBICJI 3TOTO CJIOBA CHJIBHO 3aBUCHT OT KOHTEKCTa — MOXET OBITh
SKOHOMHKA MPEATNPHUATHS W SKOHOMUKA CTPAHBI, PHIHOYHAS SKOHOMH-
Ka U TIOJIUTUYECKAas dKOHOMHSA, CYLIECTBYIOT SKOHOMUYECKHE OTHO-
IIeHNs, SKOHOMHUYECKHE TOKa3aTeau U 3KOHOMHUecKas Teopus. Bce
3T TOHATUS 00BEAWHSAET OJHO — OHHM, TaK WM WHAYe, OTHOCSTCS K
XO3SIICTBEHHOU JesATeNbHOCTH (TIPOU3BOJCTBY, MOTpeOIeHunto, coepe-
JKEHUIO, TIPOJIaXKe, TIOKYIKE KaKUX-IH0O OJar) OT/EbHBIX JIHII, PE/-
MPHUATUAN WK TPYIII JIAI ¥ TPYII MPESANPHUITHHA.

CaM0 CIIOBO SKOHOMHKA IPOMCXOTUT OT TPEYECKOrO CJIOBa
owkovopkd (oikonomike), 6ykBagpbHO O3HAYAIOMIETO «HCKYCCTBO Be-
JICHUS TOMAITHET0 X035icTBa». OHO MpeICcTaBisieT co0o0i coueTaHue
JIBYX TPEUYECKUX CJIOB «XO3SWCTBO» U «3aKOH», TaK YTO B M3HAYAIb-
HOM CMBICJIE SKOHOMHUKY CJEIOBANO OBl TPAKTOBaTh KaK XO3SICTBO,
BeJylieecss B COOTBETCTBUM C 3aKOHaMU, MpaBuiIaMu, HopMamu. [lpu
5TOM HaJI0 IOMHHUTH, 9YTO X035HCTBO B [peBHelt ['peruu ObLTO B OC-
HOBHOM HaTypaJbHBIM, IOMAITHUM, TaK YTO IKOHOMHKA TOTO TIepruojia
MBICITUJIaCh HE KaK HapOJHOE XO3sIMCTBO CTPaHBbl, a CKOpee KakK JA0MO-
BO/IcTBO. [103:k€e BOMpOCHl X034HCTBOBaHMS pPacCMaTPUBAJINCH yKe HE
TOJIEKO B PaMKaX CEMbH, HO B TOPO/Ia (TI0-TPEUECKU TOPO — «ITOIIUCH,
OTCIO/Ia BO3HMKJIO TIOHSTHE «IIOJIUTHYECKAss SKOHOMHS»), a 3aTeM
KpYIIHOTO PErMOHA, CTpaHbl, MUpa. B gajbHENIIEM TEPMUH «IIOJUTH-
Yeckass OKOHOMHS» OBUI  BBITECHEH TEPMHHOM <«OKOHOMHKA
(economics). B HacTosIee BpemMs CIIOBO SKOHOMHUKA HCIIONB3YETCs B
CIIeTYIOIINX 3HAYCHUSX:

1) COBOKYIMHOCTh OOINECTBEHHBIX OTHOILICHHH B cdepe mpous-
BOJICTBa, OOMEHA U PacCIpeeIeHNs IPOTYKITNY;

2) HapoIHOE XO3SIMCTBO JAaHHOW CTPaHBI WM €r0 4acTh, BKIIIO-
yalomiasi OnpeAesieHHbIE OTPACiId U BHJbI MPOU3BOACTBA; COCTOSHHE
XO35ICTBa, CTPYKTypa M (PMHAHCOBO-MaTepUajIbHOE COCTOSIHHE Ka-
KOHW-TTH00 00J1aCTH XO3IMCTBEHHOU JIEITEIbHOCTH;

3) skoHOMHYECKas HayKa, U3y4arolias Ty WA HHYIO OTPAcib XO-
3sCTBa pernoHa (3IKOHOMHKA TMPOMBIIIIEHHOCTH, SKOHOMHUKA TOPTOB-
T | JIp.), T.€. pa3fell Hay9HOU TUCIHILTHHBI, U3YYaroImui (QyHKIINO-
HaJIBHBIC UJIN OTPACIICBBIC ACTICKTBI 9KOHOMUYCCKUX OTHOIIIEHUH.

Takum 00pazom, HcCClleIOBaHUE BOTIPOCOB IKOHOMHKH O3HAyaeT
W3YyYEHUE CYIIECTBYIOMIMX 3KOHOMHYECKHX OTHOIIEHWH B pPaMKax
OoTpaciii, CTpaHbl WX OTACIIBHBIX 3KOHOMUYCCKUX Cy6’beKTOB. HpI/I
STOM pa3JENAIOT JIBa YPOBHS AETATM3AlMU TaKOTO M3YUYEHHS] — MHK-
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POPKOHOMHUYECKUN U MAaKpO3SKOHOMHUYECKUN. MUKDPOIKOHOMUKOI Ha-
3BIBAIOT Pa3zes 3KOHOMHUUECKOW HAayKH, HCCIICTYIOIUI 3KOHOMHKY Ha
YpOBHE 000COOJEHHBIX 3KOHOMHYECKUX €IWHHI] (OTpacib, (upma,
JTOMOXO3SICTBO U T. 11.), & TAK)KE KOHKPETHBIC PBHIHKH, IICHBI, TOBAPBI,
yenyra. K makpoaxonomuke oTHOCHUTCS pazfenl SKOHOMUYECKOH Hay-
KH, HACCIEQYIOIMNN IKOHOMHUKY KakK IeJoe, a Takke ee BaKHeHImme
cocTapistonue (On3Hec, TOCyAapCTBEHHBIN CEKTOP H T. II.).

Teneps 00cymuM, Kakue IETU MOXKET MPECIIeI0BaTh U KaKue 3a-
Jla4d MOKET peliaTh MaTeMaTU4eCKasi MOJIC]b SKOHOMUKH.

MoaesupoBaHue IKOHOMUKH

Jlns MOHMMAaHMs MecTa MaTeMaTHYECKUX MOJIeNIeH B 9KOHOMUYE-
CKUX HCCIEJOBAHUSIX, TIPEKIC BCErO, HECOOXOUMO YTOUYHHUTh, YTO MBI
OyzeM MOHMMATh IMOJl TEPMUHOM MOJENb. TepMHH MOAETHh IIHPOKO
pacipoCTpaHEH KaK B HAYYHOM, TaK U B OOIICYHOTPEOUTEILHOM S3bI-
Ke, IPUYEeM B Pa3HbIX CHTYAI[USIX B HETO BKIAJBIBACTCS Pa3THYHBIN
cMbicit. CIOBO MOJIENb BEJIET CBOE MPOHCXOXKJICHHE OT JIATHHCKOTO
modulus, uro 3HaunT Mepa, Mepuio, obpaser, HopMma. Ceifuac mox
CJIOBOM MOJIEITb B IIMPOKOM MOHMMAHHH UMEETCS B BUIY JTHOO HEKUit
o0pa3 (B TOM 4YmHCIe YCIOBHBIM WM MBICIICHHBIN) 00BbEeKTa, THO0 Ha-
000poT, MpooOpa3 HEKOTOPOTO OOBEKTA WIIM CUCTEMBI 00bEeKTOB. Ta-
KM 00pa3oM, B OOBIYHOM, OOHICYyNOTPEOUTENHHOM SI3BIKE TEPMHH
MO/IENTb UCTIOJIL3YETCSl B JIBYX OCHOBHBIX, MPSAMO MPOTHBOMOIOKHBIX
CMBICJIaX, IPHYEM UMEETCS LEJNbI CIIEKTP BCEBO3MOXKHBIX POMEXKY-
TOYHBIX CITIOCOOOB YMOTPEOJIEHHSI 3TOTO CJIOBA, YTO JIENACT TpaKTHUe-
CKH Hepa3peInmMon 3a/1a4y CTPOTOro ONPEC/ICHHs CII0OBA MOJICITh.

OrpaHuYeHUe HCIOIB30BAHUS TIOHSATHS MOJICIb TOJILKO B HayKe
HE YIpollaeT CUTyalui. B mMaremMaTtnke CylIecTBYeT TeOpusi MOjie-
JIei, B KOTOPOU MO/ MOJICIBIO MOHUMAETCS MPOU3BOJILHOE MHOXKECTBO
C 33J]JaHHBIM Ha HEM Ha0OpOM CBOWCTB W OTHOMmIeHUH. TyT He mpUXO-
JUTCS. TOBOPUTH O POJIM MOJIENM Kak mpooOpas3a 4ero-imdo Wik Uc-
KaTh OOBEKT, OTPAKEHHUEM KOTOPOTO OHAa SIBJISIETCS, MMOCKOJIBKY 3TO
MHOXECTBO OOBIYHO HMCIOJB3YETCS ISl UCCIEIOBAHMS TPOTUBOPEYH-
BOCTH HEKOTOPOW YMO3PHUTEIBbHO MOCTPOCHHOW CUCTEMBI akchoM. B
€CTECTBEHHBIX HAyKax MOJEJSIMH Ha3bIBAIOT HEKOTOpPhIE BCIIOMOTa-
TeNbHbIC 00BEKTHI UCCIICIOBAHUS, TPUMEHSIONUECS /ISl aHAIN3a UC-
XOIHBIX OCHOBHBIX 00BbekTOB. Takum 00pa3om, gaxe B Kpyre Hayk,



CBSI3aHHBIX C UCIIOJIb30BAHMEM MAaTEeMAaTHKH, HENb3sl JaTh olliee or-
peneneHye NOHATHS MOJIENb.

Brrxon n3 co3maBmierocs moyokKeHuss MOXKET OBITh HalIeH, eCIH
OTpaHMYUTHCS TOHUMAeM TepMHUHA MOJEIb, KOTOPOE UCIONb3YeTCs B
IIMPOKO pacHpOCTPAaHEHHOM METOJAE HCCIIEIOBaHMs, Ha3bIBAEMOM
Mmooenuposanuem. Ilon MonennpoBaHUEM OHUMAETCS UCCIIEIOBAHNE
O00BEKTOB MO3HAHUS HE HEMOCPEACTBEHHO (T.e. HE IMyTEM 3KCICPH-
MEHTa HaJ caMHUMU OOBEKTaMH), a KOCBEHHBIM IyTeM, MPU MOMOIIU
aHalM3a HEKOTOPBIX JAPYIHX BCIIOMOTATENbHBIX OOBEKTOB. Takum
BCIIOMOTaTeIbHBIE OOBEKTHI MBI M Oy/1eM Ha3bIBaTh MOJIEIISIMHU.

Cpa3zy mocine ompeesneHusl MOHATHI MOAEIUpOBaHUE U MOJETb
BO3HUKAET MEPBBIN BOMPOC, CBSI3aHHBIN C METOJOM MOJAETHUPOBAHUS:
Ha OCHOBE YE€ro Mbl UMEEM MPaBO IO CBOKWCTBAM MOJEJEH CYyIUTh O
CBOICTBaxX MHTEPECYIOMHX HAC 00bekTOB? OqHOU (pazoil OTBETHTH
Ha 3TOT BOIIPOC HENb3s. B KaKIOM OTHENBHOM HCCIeOBaHUU HE00-
XOJMMO YETKO MNOHHUMATh, HA YEM OCHOBAaHA YBEPEHHOCTh B BO3MOXK-
HOCTH NIEPEHECEHMSI IOJYUYCHHBIX B UCCIEIOBAHUH PE3YIbTATOB C MO-
JIeNTd Ha OOBEKT.

Btopoil Bompoc, BO3HMKAIOIUN IPU HM3YYEHUH JAHHOIO HaMU
ONpEeNEICHUS] MOJENIH: a 3a4e€M HY>KHO HCIIOJIb30BaTh KaKUE-TO BCIIO-
MOTaTeJIbHbIE OOBEKTHI U 3aTEM CTAJIKMBATHCS CO CIIOXKHEUIICH Mpo-
051eMO BO3MOYKHOCTH TIEpeHOCa PE3yJIbTATOB UCCIIEAOBAHUS HAa 00b-
€KT BMECTO TOTO, YTOOBI UCCIIEOBATH MHTEPECYIONMUI OOBEKT HEIo-
CpeNCTBEHHO? 3/1eCh, TIPEXK/IE BCETO, CYIIECTBYET MPUYNHA IPaAKTHYE-
CKasi: MOJICJIA BBIOMPAIOTCS TAKUM 00pa3oM, YTOObI OHM OBUIH 3HAYM-
TEJIHHO TMPOLIE S HCCIEJOBAHHSA, YeM HHTEpECYIolue OOBEKTHI.
Kpome Toro, HekoTopble 00BEKTHI BOOOIIE HE YAaeTcsl UCCIeN0oBaTh
aKTHBHO. HeBO3MOXKHO, HampuMep, CTaBUTh Ha SKOHOMHUKE CTPaHbI
SKCIIEPUMEHT, UMEIOUIUI YUCTO MO3HaBaTelbHOE 3HaueHue. OIHaKo
MOJISJIMPOBAHUE UMEET U Jpyroe, Oojiee BaKHOE JUIS HAYKH 3HAUCHUE!
MOCKOJIBKY B MOJIENM BOCIIPOM3BOSTCS JIMIIL HEKOTOphIE Haunboiee
Ba)XHBIC B JAHHOM KCCIIEIOBAaHUH CTOPOHBI UCXOMHOTO O0BEKTa, MO-
JISITUPOBAHNE TTO3BOJISIET BBISIBUTH CYIIECTBEHHBIE (PAKTOPBI, OTBETCT-
BEHHBIE 33 T€ WJIM UHBIE CBOWCTBA N3y4aeMbIX OOBEKTOB.

g TOoro 4yToOBI MPaBUIBHO OLEHUTH COCTOSIHUE U TIEPCIEKTUBBI
MPUMEHEHUSI MAaTEMAaTHYECKUX MOJIEICH B ASKOHOMHUYECKUX HCCIIEI0-
BAaHMSIX, MOJE3HO COMOCTABUTH UX PA3BUTHE C OMBITOM MPUMEHEHUS
MaTeMaTHYeCKOr0 MOJICIIMPOBaHUS B (PU3HKE, T STOT METO]] BO3HHUK,



MOJY4MJI CBOE Pa3BUTHE U OTKyJa OH HavyaJ NPOHHMKATh B Ipyrue o0-
JIaCTH.

Ha mpoTspkenun cronetuil pu3mka ¢ ycriexoM HCIOJIB3yeT Mare-
MaTHYECKHE MOJETHN — KaK JAJIs MO3HAHMUS MUpA, TaK U AJS IPOrHO3H-
pOBaHHA pe3yJabTaTOB BO3JEiCTBUS Ha Hero. bomee Toro, mporpecc
caMOl MaTeMaTHKH B 3HAYUTEJIBHOW CTEIEHU OOYCIIOBIEH HCCIEN0-
BaHMEeM (U3MYeCKUX Mozeled. Takue HampaBJICHHS COBPEMEHHOM
MaTeMaTHKH Kak Teopusi Iu(QepeHIHanbHbIX ypaBHEHHUH, Teopus
TpYMIL, TONOJOTHs U (YHKIMOHATIBHBINM aHAIN3 TECHO CBSI3aHbI C TPO-
OnemMaMy, BOSHUKAIOIIMMH B KJIACCHYECKOM MJIM KBAaHTOBON MEXaHH-
Ke, TepMOIMHAMUKE U T.1.

CoBMecTHas aKTUBHas JACATEILHOCTh MHOTHX IMOKOJCHUH (HU3U-
KOB H MaT€MaTHKOB IIPHBEa K OTHOCHTENIBHO CTPOMHOM CUCTEME Ma-
TEMaTU4YeCKUX MoJenel (pu3nuecKkux mpoueccoB. B ee ocHoBe sexar
NPUHIIMIIBL, CIYyXKallie OCHOBOW Mozemel pU3NUeCKUX SABICHUN. JTH
MIPUHLUIEBI SABJSIFOTCS MPOAYKTOM [JOJTOrO pa3BUTHS HAayKH, B HHUX
BOIUIOIEH ONBIT BO3JEHCTBHS YEIIOBEKA HAa OKPYXKAIOIIYIO €r0 IMpH-
pofy, T.e. MPAKTUKH, BA)KHOE MECTO B KOTOPOM B €CTECTBEHHBIX Hay-
Kax 3aHMMaeT HaTYpHBIN JKCIEpUMEHT. Pa3BUTOCTh MOJENIHPOBAHUA
(U3NUECKUX MPOLECCOB BRIPAXKAECTCS B TOM, YTO HCCIEAOBATENN JOC-
TATOYHO XOPOIIO MOHMMAIOT, KOTJa U KaKyl MOJENb UM BEIOpaTh,
rZie Jie)KaT TpaHULbl TPUMEHUMOCTH Pa3IMYHBIX MOJIENel, Ha Kakue
BOIPOCHI 3TU MOJEIN MOTYT OTBEYATh W IJIS PEIICHUS KaKuX 3anad
OHHM HE TIPUTOJHBI.

Pa3BuTHe cHCTeMBl MaTeMaTHUYECKUX Mojeliel (U3MUECKUX SIB-
JICHU MPOUCXOAUT B OCHOBHOM B JIBYX HampasieHUsAX. Eciau B uc-
CJIEZIOBAaHMM BCTPEUYAETCSl CUTyalus, Uil KOTOPOH He yraeTcs moaoo-
paTh MOAXOAAIIYI0 MOAETH CPEIH YXKe CYIIECTBYIOIINX, TO MBITAIOTCS
MOJTyYUTh HYXHYIO MOJENb JIOTHYECKUM ITyTeM M3 YXKE CYIIECTBYIO-
mux Mogeneil. OOBIMHO 3TO caenaTh yAaeTcsi, B 3TOM M COCTOHT 3pe-
JIOCTh COBpeMeHHoM (u3uku. Eciiu Bce ke 3TO clenaTh He ylIaeTcs,
TO TIPUXOJUTCS OMUPATHCS HEMOCPEACTBEHHO HA SKCIIEPUMEHT, BBIBO-
JIUTHb HEKOTOPBIE SKCIIEPUMEHTAIbHbIE O000LIECHHUS U CTPOUTH MOJIEIb
Ha UX OCHOBe. Takol MoaXoj K MOCTPOEHHUIO MOJENIEH Ha3blBacTCs
genomenonozuueckum.

CoBpeMeHHasi cucTeMa MaTeMaTHYeCKHX Mojiesiell (hU3n4ecKux
ABJICHUH 00JIafaeT CIeIyIOUIMM CBOWCTBAMU: OHAa OCHOBaHA Ha He-
0OJIBIIIOM YHCIIE XOPOIIO MPOBEPEHHBIX MPUHITUIIOB; MOJIETH CBSI3aHBI
MEXTy cOOO0W JIOTHUECKUMU WM (PEHOMEHOJIOTHUECKIMH Tepexoa-
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MU; HCCIIEIOBATENN YMEIOT BEIOMPATh HYKHBIE UM MOJICIH B COOTBET-
CTBUH CO CTOSIIIMMU MEPETHUMHU 33/1a4aMH; Pa3BUTHE CHCTEMBI MOJIE-
el WAeT IyTeM JIOTHYECKON HaACTPONKH, (HEeHOMEHOIOTHIECKHX
pacuipeHuii u yriryOnenus ee GpyHAaMEeHTaIbHBIX OCHOB.

[Ipoananu3upoBaB COCTOSIHUE U 3TAIlbl Pa3BUTUS MOJICIHPOBAHUS
(bu3nyUecKuX SABICHUI, MOXKHO CKa3aTbh, YTO B HACTOSIIEE BPEMS 4eJI0-
BEYECTBO 00J1a1aeT IIIyOOKUM IO3HAHHEM METOJO0JIOTUH PUMEHEHUS
MaTeMaTHKH B €CTECTBEHHBIX HayKax.

B rymaHuTapHbIX Haykax (9KOHOMHKE, COLHOJOTHH, MCHXOJO-
TUM) LEJNCHANPABICHHOE HCIONb30BAaHUE NOCTHKCHUH MaTeMaTHKH
TONbKO HaunHaeTcs. Jlumb B XX Beke MOSBUIUCH pa3zeibl MaTeMa-
TUKH, BEIyIIME CBOE TMPOUCXOXKACHUE OT MpoOJIeM TyMaHUTapHBIX
Hayk. Hambonee n3BecTHBIN U3 HUX — Teopus Urp. MBI ceiidac Haxo-
JUMCS B HayaJle CUCTEMaTHYECKOr0 IPOHUKHOBEHUSI MaTEMAaTHIECKUX
METOJIOB B T'YMaHHUTapHbIE HAyKH, W, BEPOSTHO, 37€Ch IMOBTOPUTCS
MHOT0€ U3 TOTO, YTO MPOM30LUIO0 NPU (HOPMHUPOBAHUU METOAOJIOTUU
COBpEeMEHHOU (hM3UKH.

[lombiTaeMcst cpaBHUTH ONMCAHHOE TOJOKEHHE JIel B 00NacTH
(GU3UKU C COCTOSIHHEM 3KOHOMHKO-MAaTEMaTH4YEeCKUX HCCIIEAOBAHUH.
X0Ta MaTeMaTHYeCKHE MOAEH HCIOJIb3YIOTCS LIMPOKO MPH aHAIU3e
9KOHOMHYECKHX MpOOJIeM, HEIb3s CKa3aTh, YTO YK€ MOCTPOCHA CHC-
TeéMa MaTeMaTH4YeCKUX MOJesiell 3KOHOMUYECKUX MTPOIIECCOB.

Jleno B TOM, YTO SKOHOMUYECKOE MOJCINPOBAHUE CYIIECTBEHHO
cioxxHee (usznveckoro. B mepByro ouepenp, MPUUMHA HTOTO B TOM,
YTO 3KOHOMHKA OXBAaThIBa€T HE TOJBKO MPOW3BOACTBEHHBIE IMPOIIEC-
Cbl, HO U IPOU3BOJCTBEHHBIE OTHOLICHUS. MOAEIMpPOBaHHUE MPOU3-
BOJICTBEHHBIX IIPOLIECCOB HE MPEICTABISAET NMPUHLMIHAIBHBIX TPYI-
HOCTEW ¥ HE HaMHOTO CJIOKHEE, YeM MOJCIHPOBaHHE (PH3MUECKHX
nporeccoB. MozenaupoBaTh k€ MPOU3BOJCTBEHHbIE OTHOIICHUS He-
BO3MOXXHO, HE YUMTHIBasl MOBEACHUS JIIOJEH, UX MHTEPECOB U WHIHU-
BUJyaJIbHO MPUHATHIX PEIICHUH.

Bo Bcex 3KOHOMHUYECKHUX CHCTEMax MOYKHO BBIACIUTH /IBa OCHOB-
HBIX YPOBHS 3KOHOMHUYECKUX MPOLIECCOB.

[IepBblil ypoBEeHb — NPOU3BOJACTBEHHO-TEXHOIOTHUecKUil. K Hemy
OTHOCHTCS ONMCAHNE MTPOU3BOACTBEHHBIX BO3MOKHOCTEH IKOHOMHUYE-
ckux cucteM. [Ipym MareMaTHUECKOM MOJAETUPOBAHIH SKOHOMUYECKON
CHCTEMBI €€ OOBIYHO pa30MBAIOT Ha OTHAENbHBIC, 3JIEMEHTapHBIC B
JAHHOW MOJIENH, IPOM3BOJICTBEHHbIE eMuHMIIbL. [loce aToro HeoOxo-
JUMO OIHCaTh, BO-TIEPBBIX, MPOU3BOJICTBEHHBIE BO3ZMOXXHOCTH KaK-
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JOW W3 eOWHUWI, W, BO-BTOPBIX, BO3MOXXHOCTH OOMEHa pecypcamu
MIPOM3BOACTBA U NMPOAYKIMEH MEXAY dJIEMEHTapHBIMU IMPOU3BOACT-
BEHHBIMH €AVHHALIAMHU.

Ha ypoBHe conuanbHO-7KOHOMHUYECKHX MPOLIECCOB ONpeeseT-
s, KaKUM 00pa3oM peaju3yloTcs MPOU3BOJICTBEHHBIE BO3MOXHOCTH,
ONMCaHHBIE Ha IIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM YPOBHE JKOHO-
MHUUYECKOH cucTeMbl. OOBIYHO TEXHOJOTHYECKHUE BO3MOXKHOCTH TOJb-
KO 3aJ]al0T HEKOTOpBIE OIPaHWYEHUS, HO CaMH 10 ceOe He Ompenesns-
10T TIOJTHOCTBIO Pa3BUTHA SKOHOMUYECKOIO IpoIiecca, MOCKONbKY Cy-
IIECTBYET OIPOMHOE YUCIJIO BAPUAHTOB BBHINIOJHEHHS MPOU3BOACTBEH-
HBIX 33JJaHUH, YKJIAJIBIBAIOIINXCS B TEXHOJIOTHUECKUE OrpaHudeHus. B
MaTeMaTHYeCKUX MOJENAX BBIACISIOT CIelHalIbHbIE TEpEeMEHHBIE,
3HAYEHUS] KOTOPBIX MO3BOJIIIOT ONPENENIUTh €IMHCTBCHHBIN BapHaHT
pa3BUTUS 3KOHOMHMYECKOIO Mpolecca. JTH NEPEMEHHBIE Ha3bIBAIOT
YIPaBISIOIIMMU BO3IEHCTBUSAMH WIH ynpasénenuamu. Ha ypoBHe co-
UAJIbHO-3KOHOMHYECKHUX MPOLECCOB ONpENesAeTCs MEXaHU3M BBIOO-
pa YIpaBJsOMKX BO3ACHCTBUI.

Taxum oOpazom, Aist onrcanus (PYHKIMOHUPOBAHHS SKOHOMUYE-
CKOM CHUCTEMBI HEOOXOIUMO CMOJCIHPOBATh 00a YPOBHSI: MPOU3BOJI-
CTBEHHO-TEXHOJIOTHYECKUH U COMAIBHO-3KOHOMUYECKHIA.

CymecTtByeT, MpaBjaa, OTAEIbHAs TPYIa 3KOHOMUYECKHX IpO-
05ieM, B KOTOPBIX OIMUCAHUE COLUATLHO-PKOHOMHYECKOTO YPOBHSI HE
ABJSIETCS. HEOOXOOUMBIM. DTO TaK Ha3bIBaeMble HOPMATHUBHBIC IPO-
O51eMBbl, B KOTOPBIX HEOOXOANMO YKa3aTh, KaK CIeIyeT 3a1aTh yIpaB-
JIeHUs1, YTOOBI JOCTHYh HAMIYYIIMX B KAKOM-TO CMBICJIE PE3yIbTaTOB.
Ilpu 3TOM HEOOXOAWMO TOYHO OINPEAECTUTh, UTO IOHUMAETCS O[]
HAWIY4IIIM PE3yJIbTaToM, T.€. chOPMYINpOBaTh KPUTEPHUil, IO KOTO-
POMY MOKHO OILIEHMBATh M CPAaBHUBATh pPa3IndHbIe yrpaBieHus. Kpu-
Tepuit (1ieneBoi QyHKIMOHAN) onpeaersieTcss Kak QyHKIUS MepeMeH-
HBIX MOJEIH M3y4aeMOH CHCTEMBbl U OOBIYHO MPEATNOJaracTcs €IuH-
CTBEHHBIMHU. Takas MOCTaHOBKAa NPHUBOIUT K 3ajadye ONTHMHU3ALUHU
WIM ONTUMAIILHOTO YIIPABJICHUS, B KOTOPOH TpeOyeTcs HaWTH Takoe
yhpaBiieHHEe, YTOOBl KPUTEPUH JTOCTUTAT MAaKCUMAJIbHOTO WM MUHH-
MaJIbHOTO 3Ha4YCHUSI.

OpHaKo BCE K€ OCHOBHYIO TPYAHOCTH MPEICTABISET HEOOXOIH-
MOCTh OTIMCHIBATH IKOHOMUYECKUE OMHOUIEHUA PA3THYHBIX CYyObheK-
TOB 3KOHOMHUKH. OTHOLICHHUS JIOOBIX CYOBEKTOB CKJIAIBIBAIOTCS U3
JEHCTBHUI caMuX CyOBEKTOB M B3aMMOACHCTBUN MEXIy Pa3IMIHBIMU
cyObexTamu. s onmcaHus IeWCTBUN CyOBEKTOB 3KOHOMHKH, B OC-
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HOBHOM, HCIIOJIb3YIOTCS MOJIXOMBI KJIACCHYECKOW TEOpHUH MaTeMaTH-
YeCKOIl SKOHOMHUKH, KOTOpasi OObEANHAET PE3YJIbTaThl MOIMBITOK OIH-
caTb MOTHUBALIMIO JAEATEIBHOCTH CYOBEKTOB SKOHOMHUKU. Omnucanue
B3aUMOJICHCTBUI SKOHOMHYECKHX CYOBEKTOB OMUpaeTcs, Kak MpaBU-
70, Ha npeanoxennyto JI. Baabpacom Teopuio obiiero paBHOBeCHS, B
paMKax KOTOPOW yUYHTHIBAETCs crielU(pHKa SKOHOMHUUYECKHX OTHOLIE-
HUH, CIOKUBILUXCS B MoJenupyemont cutyauuu. [Ipu 3ToM sKkoHOMMU-
YeCKHEe OTHOILICHHS MOTYT OBITh OMHMCaHBbl KaK Ha MHUKpO-, TaK U Ha
MakpoypoBHe. BbIOOp ypoBHS JeTanu3aldil MOJEIH ONpeAessieTcs
HYXJaMH U LEJSIMA OCTPOEHUS] MOJICIIH.

[TocTpoeHue 1000 MOJEIH MOJapPa3yMeBaeT YIPOIICHHOE OITH-
CaHHe CHUTyalluH, Ipoliecca WM MOBEACHUA. JTO, C OJHON CTOPOHHI,
03HAYaeT, YTO B UCCIEAYEMOM CUTyallud HEOOXOAUMO BBIACTHUTH (ak-
TOPBI, KOTOPEIe OYAYT YYTEHBI B MOJEIH, U (haKTOPBI, KOTOpEIe 000C-
HOBaHHO MTHOPHUPYIOTCS MpU mocTpoeHuu moaenu. C napyroi ctopo-
HBI, TAKOH MOAXOA €CTECTBEHHBIM 00pa3oM MPUBOJAUT K TOMY, YTO B
100011 MOJIeNTM BO3HUKAIOT I'PAaHMLIBI €€ PUMEHUMOCTU — OrpaHHye-
HUS Ha MCTIOJIb30BAHNE U MHTEPIPETALUIO Pe3yJIbTaTOB MOJEINPOBa-
HUS.

Takum 06pa3oM, MOXKHO CIENIaTh BBIBOJ, YTO MPOLECC MOCTPOE-
HUSI MOJICJIM JIOJDKEH BKIIIOYATh B ce0sl KaK HCCIEIOBAHUE MOJCIH-
pPYyeMOl CUCTEeMBI, TaK U OINpe/eTIeHHe TOro, KaK MOBEJCHNE CUCTEMBI
MOYET ¥ AOJDKHO OBITH ONHCAHO S3bIKOM MaTeMaTHKH. Bo BceM mpo-
1ecce IOCTPOSHUS MOJIENIM SKOHOMHUKH BBIICIMM CJIEIYIOIINE TAIIbL:

1) B COOTBETCTBUHU C HYKAaMH HCCIICIOBaHHS HEOOXOAUMO OII-
peleNuTh YPOBEHb ACTalN3alMi SKOHOMUYECKOTO ONMCAHUS, T.€. BbI-
SCHUTD, OyI€T MOJIeJIb OIUCHIBATh MUKPO- MJIM MaKpPOIKOHOMHYECKHE
TIPOLIECCHI U SABJICHUS;

2) BBISIBUTH XapaKTEePHbIE OCOOCHHOCTH H3y4aeMOil CHTyallHu,
MIOHSB, YTO SABJISIETCS ONIPEIEIISIOINM AJISl IOBEACHUS CUCTEMBI, a UTO
— BTOPOCTENEHHBIM; BBIICHUTh HAJIMYHE KaKUX-THOO 3MITMPHUYECKUX
3aBUCUMOCTEM U YCTOMYMBBIX XapaKTEPUCTUK M B3aUMOOTHOILIECHHH,
0coOeHHOCTEH MOBEACHUS, a TAKXKE OMNPENENUTh MOKa3aTeau (QyHK-
LUOHUPOBAHUS CUCTEMBI;

3) NOHATH, KAKOH MaTeMaTHYECKHU anmapar NOAXOAUT JUIs OIH-
CaHMsI CUCTEMBI U U3yYaeMol CUTyaluu, U (hOpMaTn30BaTh, IIepeBe/Is
Ha S3bIK MaTEMaTHKH, JEHCTBUS U B3aUMOJCHCTBHUS CYOBEKTOB KO-
HOMMKH, a TaK)Ke TTOKa3aTeIH, OMUCHIBAIOIINE COCTOSIHNE SKOHOMHUYE-
CKOM CHCTEMBI,
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4) onpenenwTh TPAHUIBI MPUMEHUMOCTH TONTYYHBIIEHCS MOJIe-
u;

5) BBINOJHUTH pEIICHHE BO3HHKIIMNX MAaTEeMAaTHYECKUX 3ajad,
CpPaBHUTH MOJYYECHHBIE PE3YJIbTaThl C JEHCTBUTEIBHOCTBIO, MOCTPO-
WUTh MIPOTHO3 Pa3BUTHA CUCTEMbI WIM OLCHUTHh 3HAUEHUS MOKa3aTenei
(YHKIIMOHUPOBAHUS CHCTEMBI B KAKOH-TO KOHKPETHOW CHUTYAI[HH.

[IpumepHO Tak BHINISIIAT OOmIas cXeMa IOCTPOCHUS MOJIENH
MPAKTHYECKH JTF000#, HEe TOJIBKO 3KOHOMHYECKOM CUCTEMBI. SICHO, UTO
paccMOTpETh BCE BO3HUKAIOIIUE B TAKOM CIIOKHOM MPOLIECCE BapraH-
Thl HEBO3MOXKHO, O3TOMY JaJie€ Mbl OIPAaHUYUM IPOILECC MOCTPOE-
HUSI MOJIEJIA SKOHOMUKH:

1) wmbI Oynem paccMaTpuBaTh SKOHOMHKY B II€JIOM, U3y4as B OC-
HOBHOM, 0COOEHHOCTH TIOCTPOCHHS MaKPOIKOHOMUYECKOW MOIEIIH;

2) WcCieoBaHusT OCOOCHHOCTEH KOHKPETHBIX 3KOHOMHUYECKHX
CUTyallUd U OTHOUIEHHUM, a TAK)KXE BBISIBJIEHUE IMIUPUUECKUX 3aBUCH-
MOCTEH MEXAYy 3KOHOMUYECKHMH MOKAa3aTEIsIMU Mbl IMPOBOJUTH HE
OyzeMm. DTOT BOIIPOC SBISETCS CIOXKHBIM, OH TPEOYET HE TOIBKO KO-
HOMHUYECKHMX M MaTeMaTU4YEeCKUX 3HAHWUW, HO W ONbITA, UHTYHUIUU U
npakTUKH. [Ipu mocTpoeHnu Moienu Mbl OyJIeM ONUPAThCs Ha OCHOB-
HBIE CTATUCTUYECKHE MaKPOIKOHOMHUYECKHE MOKa3aTeNn (PyHKIINOHH-
POBaHUs KOHOMHMKH U OYJEM HUCIOJIb30BaTh 3aBUCUMOCTH, IMITUPH-
YECKHU YCTAaHOBJIEHHBIE KJIACCUYECKON 3KOHOMUYECKOWU TEOPUEH;

3) TOCKOJIBbKY MBI pacCMaTpuBaeM SKOHOMHKY B II€JIOM, TO €CTe-
CTBEHHBIM SIBJISIETCSl U3yUECHHE €€ NMHAMUKH, T.€. U3MEHEHUS BO Bpe-
MEHH TOKa3aTelied (YHKIMOHUPOBAHUS 3KOHOMHUKH. MbI OyneM wuc-
MOJIb30BaTh anmnapaT MaTeMaTUYeCKOro aHalu3a AJi1 OMUCAHUS 3aBU-
cuMocTell ¢ momoripio GyHKIud, nuddepeHranTbHOEe UCUNCICHNE
JUIS ONKMCaHUs U3MEHEHUS MOoKa3zaTesel, ONTUMU3AIHUI0 U ONTUMAJIb-
HOE YITpaBJICHUE JUIS ONMCaHMsI BEIOOPA OHOTO M3 BO3MOXKHBIX U JI0-
MIyCTUMBIX PEIIECHUM;

4) MbI OymeM CUYMTaTh HEM3MEHHBIMH CIIOKUBINHECS YCTONYM-
BBIC PKOHOMHMYECKHE OTHOIICHHUS. JTO O3HAYaeT, YTO MBI HE OyneM
YUHUTBIBATh CTPYKTYPHBIE U3MEHEHUSI, KOTOPhIE MOTYT IIPOUCXOIUTH B
SKOHOMUKE BCIEJICTBUE MOJUTHUYECKUX PELIECHUN, CUJIBHOTO HU3MEHE-
HUS CYIIECTBYIOIIUX TEXHOJIOTHH M KapJWHATHLHOTO M3MEHEHHUS 00-
EMHUPOBON 3KOHOMUYECKOW CUTYaIlMU, KOTOPBIE MPUBOJAT K CylIe-
CTBEHHOMY M3MEHEHHUIO CJIOXKHUBLIUXCS 3KOHOMHUYECKUX cBs3ei. Ta-
KM 00pa3oM, paccMaTpHBaeMble MOJEIH MaKPO3KOHOMHKH MOTYT
OBITH WCIIOJIE30BAHBI M MOTYT OBITH aJ€KBATHBIMH HAa TaKOM IIpPOMeE-

14



JKYTKE BPEMEHH, KOTJIa BIIMSHUE MEPEUUCICHHBIX (PaKTOPOB OTCYTCT-
BYET WJIA HECYIIECTBEHHO;

5) s MareMaTH4ecKHX 3aad, BO3HHKAIOIIUX B IIPOIECCE II0-
CTPOCHUSI MOJICTICH, MBI OyIeM TTPOBOJUTH TOJTHOICHHEBIE UCCIIEI0BA-
HUS WK Oy/IeM yKa3bIBaTh HANIPABICHUE UX HCCIICIOBAHUS.

CyO0beKTbl JKOHOMUKH: POJIM H IKOHOMHUYECKHUE
areHThbl

C MakpO’KOHOMUYECKOH TOUKM 3peHHs Iporecc (HyHKIHOHUPO-
BaHUS SKOHOMHKH OTpa)kaeT pe3yJbTaT COBMECTHBIX JeHCTBHH Bcex
YYaCTBYIOIIMX B 3KOHOMHYECKUX OTHOIICHHUSX JUL, GUpPM, IPEINpH-
ATHHN, pyKOBOAIIMX U KOHTPOJIUPYIOIINX OpraHoB. EcTecTBeHHO, 4TO
ONHCaTh BCEX YYAaCTHHKOB 3KOHOMHYECKHX OTHOIIEHHWH B MOJENu
MpakTU4YeCKu HeBO3MOxHO. Hampumep, Hacenenue Poccuiickoit @e-
Jlepaluu cocTaBiigeT oKono 140 MIIH. 4enoBeK, KaKIbI U3 KOTOPBIX
MPSIMO MM KOCBEHHO y4YacTBYET B SKOHOMHYECKHX OTHOIIECHHAX, MO-
KyIasi pOJIOBOJIbCTBEHHBIE TOBAphI, OJECKAY, aBTOMOOWIIN, padoTas
Ha NPEANPUATHAX U B TOCYAAPCTBEHHBIX YUPEKICHHSX, 1eTas BKIAIbI
B 0aHKM U Oepsl KPeOUTbI;, YUCIIO MPEAIPUSITHH, 3apErUCTPUPOBAHHBIX
Ha Teppuropun Poccuiickoit denepainum, cocrtaBiseT npumepHo 4
MJIH., K&KJ0€ U3 KOTOPBIX MPOU3BOAUT WM NMPOJAECT ONWH WU He-
CKOJIKO BHJIOB TOBapOB, OKAa3bIBAET YCIYTH, OEpeT KPEAUTHl Ha pas-
BUTHE MPOM3BOJCTBA, BBIUIAYMBACT 3apabOTHYIO IUIATy W HAJIOTH,
MOKYTIAeT CBHIPhE I TPOU3BOJCTBA, CTPOUT 3/aHUSA WIM apeHIyeT
nometeHus; Poccuiickass @enepanus pasnenena Ha moyru 100 cy0osn-
eKToB (hepepannu u GeepaIbHbIX OKPYTOB, PYKOBOJCTBO KQXKIOTO H3
KOTOPBIX IPHUHMMAET 3aKOHbI, IIOCTAHOBJIEHHUS U pacHpeienseT
umeronmecs (PMHAHCOBBIE CPENICTBA; €CTh (PeepaibHOE NIPABUTEIIbCT-
BO u LleHTpanbHbIil OaHK, KOTOPBIE TAKXKE YYaCTBYIOT B 3KOHOMHYE-
CKHUX OTHOIIEHHSX. SICHO, YTO TaKOoe€ MHOKECTBO yYaCTHHKOB SKOHO-
MHUYECKHX OTHOIIEHWH HEBO3MOYKHO HE TOJIBKO OIUCATh, HO U IPOCTO
MIEPEYUCIIUTD.

Kaxnprit U3 y49acTHHKOB SKOHOMHUYECKON CHCTEMBI MOXKET BHI-
TIOJHATH Pa3IyHble PYHKIMH B Pa3HbIE TIEPUOJIbI BPEMEHH — CETO/IHS
4eNoBeK paboTaeT, noiydas 3apaboTHYIO IUIATy W TPaTs ee Ha CoOCT-
BEHHBIE HYXX/Ibl, 3aBTPa OH CTAHOBHUTCSI COOCTBEHHHKOM TIPEATPUSTHS
Y TIPUHAMAET PEUIeHWS O TOM, YTO M B KAaKOM KOJMYECTBE HY)KHO
MIPOU3BOANTD, NMPOJABATh M MOKYIATh, MOCIIE3aBTPa OH BBIXOJUT Ha
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MICHCHUIO U TPATHUT MOTy4aeMyl0 OT TOCYAapCTBa MEHCUIO U HAKOILICH-
HBIE M CPEJCTBa OISThH JK€ Ha COOCTBEHHBIC HYKIBI, KOTOPHIC H3ME-
HUJIUCH 110 CPaBHEHHIO C TEMH, KOTOpPBIE OBLIN, KOTJa OH ObLT paboT-
HUKOM mpeAnpustus. Ho B To &e Bpemsl ¢ SKOHOMHUYECKOW TOYKH
3peHHs MepcOHUUKAINS CYObEKTOB SKOHOMHYECKOH NesTeTbHOCTU
He TpeOyeTcsi, I03TOMY SKOHOMHUECKHE OTHOIIEHHSI MOXKHO IIPEACTa-
BUTH B BUJI€ CUCTEMbI 00€3IMYEHHBIX (DYHKIMH WM poseil, KOTOpbIe
NPOCTO KeM-THOO0 [OJDKHBI OBITH WCHONHEHBI. J[pyruMu cioBamu,
o0ecriedyeHne BOCIPOM3BOACTBA YCJIOBHI CYIIECTBOBaHHSA 0OIIecTBa
ompenesseTcs HaJUMYHEeM OIPEAEICHHOro Habopa «HCIOJTHUTENCiD
Takux poJieil. Toraa B ONMMCaHHOM IPUMEPE MOKHO CKa3aTh, YTO OAUH
YeJIOBEK B Pa3HbIe MEPUOJbl BPEMEHHM HWCIIOJNHSET PO Padodero,
NOpeANpUHAMATENS U TIEHCHOHEPA U OT TOTO, YTO 3TH K€ POJU OyIayT
WCIIOJIHEHBI APYTHUM YEIOBEKOM, SJKOHOMHUYECKHE OTHOLICHMS HE U3-
MEHSITCS.

TakuMm o6pazom, aHATU3UPYS SKOHOMHUYECKIE OTHOIIEHISI, HE0O-
XOIMMO, B TIEPBYIO OUEPEb, ONPENEIUTh TpeOyeMble Ul UX CYILECT-
BOBAaHHUSI POJHM. 3aMETHM, YTO POJb OMpENeNseTcsl TOIBKO 10 HajH-
YHl0 y CyOBeKTa SKOHOMHKH ICHCTBHH WM PEUICHUH, KaKUM-THOO
00pa3oM BIMSIOUIMX HAa 3TH YKOHOMUYECKHE OTHOLICHUS. Y Pa3HBIX
CyOBEKTOB MOTYT OBITh OJTMHAKOBBIC POJIH, HO KaXIBI CYOBEKT AOJ-
JKeH MPUHUMATH PEIICHHE B COOTBETCTBUH CO CBOCH POJIBIO.

ITocne Toro, Kak onpeaeneHsl PO, IEPBBIA BOIPOC, HA KOTOPOU
HEO0XOIUMO OTBETHTH IPH MOCTPOSHUH MOJEIH SKOHOMHUKH, COCTOUT
B TOM, KaK ONKCATh S3bIKOM MAaTEeMAaTHKHU MPOLENYpY MPHHSATHSI pe-
HIEHUS] CYObEKTOM SKOHOMMKH. 3/1€Ch MBI BOCIIOJIB3YEMCS MIPUHIIMIIA-
MU, CIIEUHAIbHO pa3padaThIBaBIIMMUCS ISl OMMCAHUS 3KOHOMHYE-
CKUX OTHOIICHHWH M B UTOT'€ NIPEBPATUBIIMMUCS B OTJIENIbHYIO 00J1aCTh
3HaHWiT, HA3BaHHYIO Teopuei urp’ [6, 21, 23, 24].

CornacHo o011IeMy TEOPETHKO-UTPOBOMY MOAXOAY Ui OIHMCAHUS
NPOLEypPhl TPUHSTHS PEHICHUS HEKOTOPBIM CYOBeKTOM (HeoOs3a-
TETHFHO SKOHOMUYECKUM) HEOOXOTUMO YKa3aTh:

1) MHOXeECTBO JOMYyCTUMBIX IEHCTBHII CyObekTa (B TEpMHMHAX
TEOPHH UT'P — CTPATETHH TIOBEACHUS );

2) WHTEpeCHl, 1IeNM CyObeKTa, KPUTEPHU OLIEHKM CTpaTeruii —
neseBble QyHKIUH, GYHKIMH BBIUTPHILIA;

! Bonee 06uImil T01XO/ K OMMCAHMIO IPOLIECCOB BHIOOPA U PHHATHIO pellie-
HHH MPEIOCTABIISAET TEOPHUS UCCIIEA0BaHUs onepanuii [7] .
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3) uH(OPMAIHUIO O COCTOSHUM U JEUCTBUAX IPYTHX CYOBEKTOB.

[TomprTaemcst B Takol popMe OmMHCaTh MPUHSATHE PEIICHUH CyOh-
€KTOM 3KOHOMHKH B KOHTEKCTE TIOCTPOCHHUS MOJICNIN ¥ C YIE€TOM OCO-
OCHHOCTEH YKOHOMUYECKOI CUCTEMBI:

1) MHOXecTBO JeiicTBHiA (CTpareruii moBeieHNs1) CyObeKTa KO-
HOMHKH ITOJTHOCTBIO OMPEICNISETCS €r0 POIBI0 M JOIDKHO OBITH COp-
MHPOBaHO Ha OCHOBE aHAJIN3a BO3MOXKHOCTEH CyObeKTa B paMKax
JAHHOW posd. 3/1ech TakkKe HEOOXOJUMO MCKIIOUUTh WM Y4eCTh Ka-
KHM-THOO CIIEIMANBHBIM 00pa3oM JNEHCTBHS CyObeKTa, COOTBETCT-
BYIOIINE HE OIMCHIBAEMBIM B MOJIENH TIPOIIECCaM;

2) B KIACCHYECKOW TEOPUU WIP LEIU MIPOKOB CUMTAIOTCS 3a-
JaHHBIMHA W, KaK TpaBWJIo, HE O0CyXJarTcs. B sKoHOMHUKE LElb
CyOBEKTa HE MOXET OBITH ONpeNelieHa NMPOM3BOJIFHO — OHA JOJDKHA
COOTBETCTBOBATh MCIIONHSAEMON UM poiH. B mpoTHBHOM ciydae poib
npocto He Oyzmer ucnonHeHa. IIpu pa3paGoTke MOIEIH COOTBETCT-
BYIOIINE POJH HETH OOBIYHO MPOCTO TMOCTYIHUPYIOTCS C YYETOM CIIe-
U(UKA CIOKUBIIUXCS SKOHOMHUYECKHX OTHOIICHHH (MaKCHMHU3ALUS
NpUOBUTH TIPOU3BOJUTEISIMHU, JOCTHKEHIE TUIAHOBBIX MMOKa3aTesel) u
PE3yJIBTaTOB AMIMPUYECKUX HCCICAOBAHUH (CYIIeCTBOBaHUE (PYHK-
IIUU TIOJIE3HOCTH Yy OONBIIMX TPy moTpeduTeneii). OOmenpuHITHIM
SIBTISICTCS TTOJIXO/, OCHOBAHHBIM HAa TOM, YTO SKOHOMHYECKHE CYyOheK-
ThI PUHUMAIOT PElIeHNE, PYKOBOACTBYSCH MPUHIIUIIOM paIllOHaIb-
HOTO MOBEACHUS (JCHCTBYIOT B HEKOTOPOM CMBICIIEC HAWITYYIIUM IS
ce0st 00pa3oM B CIIOKHUBIIUXCS YCIOBHSIX);

3) B TeopHH HIp OCHOBHOE BHHMAHHUE YIEJSIETCS 3aBHCHMOCTH
BEIOOpa CyOBeKTa OT 00beMa M KayecTBa JOCTYITHOW WH(GOpMAIUH, a
TaKkKe MOMEHTa ee TocTyruieHus. [Ipu 3ToM monmydeHue cyObEeKTOM
JIOTIOJIHUTENILHON HMH(pOPMAIMU BCErja OKa3bIBaeTCsS BHITOAHO [21,
22]. B 95KOHOMHKE OCHOBHOW TPYIHOCTBIO SIBISIETCS M30BITOK MOTEH-
[UAITBHO OCTYIHOU cyObekTy uHpopmanun. [Toaromy npu moctpoe-
HUM MojienH (popMupyercs o0Imas cucrtemMa rnoxasaresiei, J0CTaTOYHO
TIOJTHO XapaKTepU3yoIasi SKOHOMHYECKYIO KOHBIOHKTYPY, TIOCIE Ye-
O W3 JTUX I[IOKa3aTeled Ui KaXIOoro cyObekTa BBIOMpAIOTCS
BJIMSIONINE HA €0 pelicHHE.

Tunu3upoBaHHBI CyOBEKT 3KOHOMHUKH, WHTEpechl U MH(pOpMU-
POBaHHOCTH KOTOPOT'O COOTBETCTBYIOT MCIIOIHIEMON UM poiH, OyaeM
Ha3bIBaThb IKOHOMUYECKUM A2eHMOM, WU IPOCTO A2eHmoM. AreH-
TOM MOXET OBITh KaK IOpHIUUYECcKoe JUIO (Mpeanpusrue, 6ank, gup-
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Ma, MUHHCTEPCTBO (DMHAHCOB), TaK W (Qu3MUYECKoe (UeTIOBEK MU
rpynma mroneit). Takas gopManuzanusi MO3BOJISET NPEACTABUTH KO-
HOMHUYECKHE OTHOLICHUS KAK PE3YJIbTAT COINIACOBAHHBIX NENUCTBUU U
B3aMMOJICUCTBUI PKOHOMHUYECKUX areHToB. B CBOIO ouepelib, 3TO 03-
HA4yaeT, 4TO ONMCAHME 3KOHOMUYECKON CUCTEMBI CIIELyeT HadaTb C
BBIJICJICHUSI PKOHOMHMYECKHX AareHTOB, NEATEIbHOCTh U OTHOLICHHS
KOTOPBIX OINPENESIIOT CTPYKTYPY H3y4aeMOH 3KOHOMHKHU U €€ 3BO-
JIIOLHIO.

OCHOBBIBasICh Ha YNOMSHYTOM TEOPETHKO-UTPOBOM IIOAXOJE,
pellleHne are’Ta JOJDKHO OBITh ONMHMCAaHO KaK PallMOHAIBHBIA (OMTH-
MaJIbHBINA) BBIOOpP 3HAYCHUI HEKOTOPHIX MEPEMEHHBIX U3 MHOXKECTBa
JIOITyCTUMBIX 3HAUEHUH, T.. KaK PEIICHHE HEKOTOPOM 3a1auu OITHU-
Muzanud. OrpaHUYeHUs] Ha TONMYCTUMbIC 3HAUYECHUS IIEPEMEHHBIX Je-
JISITCSI TIO CBOEMY TTPOMCXOXKIACHHIO Ha JIBA THITA: BHYTPEHHUE (TEXHO-
JIOTMYECKHe) W BHEUIHHE (MHCTUTYLHOHANbHBIE). BHyTpeHHMe orpa-
HUYEHHUS BO3HUKAIOT 32 CUET OCOOCHHOCTEW UCIOTHEHHS areHTOM €ro
pomu. Hanpumep, mpou3BOAUTENs OCYIIECTBISIET BEIOOP TEXHOJIOTHH,
OCHOBBIBasICh Ha JIOCTYIHBIX €My CPEACTBaxX MPOU3BOICTBA. BHemHne
OTpaHMYEHU SBISIIOTCS CJIEACTBUEM B3aMMOJAEWUCTBUI areHra c JApy-
TMMU areHTaMH WM OKpyaromed cpepoi. Ilpumepom Takux orpa-
HUYEHHUH CIY)XUT OIOJKETHOE OrpaHMuYCHHE, 33Jaiollee NOCTYITHBIE
areHTy JEHEXHBIE CPEACTBA, KOTOPBIE OH I0JydaeT OT APYTUX arcH-
TOB.

HocrynHas areHTy wH(pOpPMAIKs OMHUCHIBAETCS C IMIOMOIIBIO CIIe-
[IUATBHBIX MH()OPMAIMOHHBIX MMEPEMEHHBIX, K KOTOPBIM, KaK IpaBH-
J10, OTHOCATCA PA3JUYHBIE [MOKA3aTeId IKOHOMHUYECKON KOHBIOHKTY-
pbl. UHQOpMaMOHHBIE TTIEPEMEHHBIE UTPAIOT COTJACYIOIIYIO POJIb B
MOJIEINISIX KOHOMHUKH — OT HHUX 3aBHCHUT BBIOOP BCEX areHTOB U, B KO-
HEYHOM cYeTe, OHU JIOJDKHBI OBITh OIpeJeNIeHbl TakK, YTOObI JeHCTBUS
Pa3IUYHBIX ar€HTOB OKA3aJIUCh COTJIACOBAHHBIMU.

Tenepb nepeiieM K M3YyYEHHIO BOIPOCOB OIpPEIEIEHUS OCHOB-
HBIX COCTaBJSIIOIIMX IIPOLECCa IOCTPOEHUS MAKPOIKOHOMHYECKOU
MOJEIIH, K KOTOPBIM OTHOCSITCSL ONIMCAHUE NEHCTBUN areHTOB U OMHU-
CaHUE UX B3aUMOJACUCTBUIL.
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I'naBal. OIIMCAHUE JEMCTBUUA
SKOHOMMWYECKNX ATEHTOB

Equation Section (Next)B kauecTBe SKOHOMHYECKHMX areHTOB
BBIZICTISIIOT TaKUEe YKOHOMHYECKHE CTPYKTYpPbI, KOTOPbIE YYaCTBYIOT B
OCHOBHBIX 9KOHOMHYECKUX OTHOLICHHUSIX — IMPOU3BOJCTBO, MOTpebIIe-
HHE, TOPTOBIIO, TOCYIapCTBEHHOE YIPaBICHNWE U T.II. 3aMETUM, YTO
BBIZIETICHNE YKOHOMHYECKHX areHTOB, T.€. THITU3AIUSI SKOHOMUYECKIX
CyOBEKTOB, HE pelacT Mpo0JieMbl UX OOJBIIOTO YKCIA: B YKOHOMUKE
HCﬁCTBymT OOAHOBPEMCHHO COTHH TBICAY HpOI/I3BOIlI/IT€J'ICI71, MUWJIJINO-
HBI IOCPETHUKOB U COTHH MHWJUIMOHBI IOTpeduTeneil. B Momenn kax-
JIOTO W3 TaKUX areéHTOB MOXXHO TPEJICTaBHTh He OoJiee YyeM B JIECSIT-
Kax, MAaKCUMyM — B COTHSX JK3eMIUIIpoB. Kpome TOro, KOJUIEKTHUB
B3aMMOJICHCTBYIOINX areHTOB B LIEJIOM OyneT (yHKIIMOHUPOBATH HE
TaK, Tak OTAeNbHbIe areHThl. [loaToMy BO3HHKaeT mpobieMa 0000-
HICHHOTO, WU a2pezupoeéanHozo, OTMCaHNsl JKOHOMUYECKUX areHTOB.
OnHa cocTouT B TOM, 4TOOBI 00pa30BaTh M3 OONBIIOrO YHCIIA MHUKPO-
areHTOB HEKOTOPOE OTHOCUTEIBHO HEOOJBIIOE YUCIO MaKpOareHTOB.
B KkaxJOM KOHKPETHOM cCilydae MOCTPOSHHS MaKpOIKOHOMHUYECKON
MoOJeNnu TpolieMa arperupoBaHUsi MHKpPOAreHTOB pelIaeTcs Io-
pasHomy. B obmiem cirydae 3Ta 3a7ada ocTaeTcs HepeuIeHHOH.

MopenpHbIil MaKpoareHT MpeAcTaBiIsIeT co00i HEKOTOPYIO KO-
HOMHYECKYI0 MaKpOCTPYKTYpY, 00pa3oBaHHYIO CyOBEKTaMH CO CXOJI-
HBIMH pOJIsIMH. B3anMoseiicTBue CyOBEKTOB BHYTPU CTPYKTYpBI IIPH
ITOM HE YYHUTHIBAETCS, @ PACCMATPUBACTCS ITOBEJCHUE BCEH CTPYKTY-
pBI B IIEJIOM, KOTOPOE, KaK OKa3bIBACTCSl, TOYTH BCET/Ia MOXKHO TPE]I-
CTaBUTH B BUJIC PCHICHUA HeKOTOpOI\/'I 3a1a4u OIITUMUH3AIIHH.

OrmpeniesieHne MaKpOAareHTOB OKA3bIBAETCS BIIOJIHE OIPABIaHHBIM
€€ U ITOTOMY, YTO B 3KOHOMUKE CYHICCTBYIOT alipuOpPU BBIACIICHHBIC
ocoOble areHThl, Takue Kak LleHTpasbHbIi OaHK, PaBUTENBCTBO, MH-
HHUCTEPCTBO (PMHAHCOB, €CTECTBEHHBIC MOHONOIMHM W T.II. JlesTenn-
HOCTh TaKUX areHTOB HEOOXOJMMO YYHUTBHIBATh IPH MOCTPOCHUH MaK-
POSKOHOMHYECKOH MOJIENIM, HO B TO K€ BpeMsl MX BbIOOp B oOmiem
cllydae Henb3s 33/1aTh HUKaKUM MPUHIMIIOM ONTUMAaJbHOCTH. B 1mo-
JOOHBIX CITy4asX ONHMCaHWE JCHCTBUI arcHTa 3aJaeTcs B BUJE NPO-
rpaMMBI, COCTOSIIeH W HabOpa WHCTPYKLMWH, BBITIOJHEHHE KOTOPBIX
3aBHUCHUT OT CJIOKUBIIEHUCS CUTyaluu.
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Utak, MbI OyzieM monarate, YTO COCTOSIHHE M W3MEHEHHE SKOHO-
MUKH ONpPEIeNsieTcsl Pe3yJIbTaTOM JIeHCTBUI HEKOTOPOTO Habopa Mak-
poareHTOB. B 3aBHCHMOCTH OT OCOOEHHOCTEH MOAEIHPYEMOI CHTya-
UM 3TOT Ha0OP MOXKET OBITh Pa3HBIM, M CIOCOOBI ONMCAHUS OJUHA-
KOBBIX areéHTOB B Pa3HbIX MaKpOIKOHOMHUYECKUX MOJEIAX TAKKE MO-
TYT pa3inyaThesi — YHUBEPCATEHOTO HA0Opa SKOHOMHYECKHX areHTOB
HE CYIIECTBYET.

B aT0i1 r1aBe MBI MPUBEIEM HECKOJIBKO THIMYHBIX MOAXOAOB K
OTMCAaHHUI0 OCHOBHBIX 3KOHOMHYECKMX areHTOB — MOTpeOHTeNns u
npou3BoauTeNs. Bbinenenne 3THX areHToB OOYCIOBICHO TEM, YTO
TPaJUIMOHHO B MaTEeMAaTHUECKOW SKOHOMHKE Da3[elisioT Mpolecc
notpedeHus Ojar U UX MPOU3BOACTBA. Takoe pasjeiicHue OObSICHS-
eTcsl TeM, 4TO 3TH IPOIECCHl, IO CyTH, pasHble. [Ipn ommcanum npo-
M3BOJCTBEHHBIX IIPOIECCOB CYIIECTBEHHO YYECTh TEXHOJIOTHYECKHE
0COOEHHOCTH TPOW3BOJCTBA, T.€. BHYTPEHHHE (TEXHOJOTHYECKHE)
orpanndeHus. [lpu onmcannu noTpeOiIeHNs HEOOXOAMMO YUUTHIBATH
HE TO, KaK 0yiaro ObUTO MIPOU3BEIEHO, a TO, YTO M B KAKOM KOJINYECTBE
NOTPEeOUTENb MOXKET U XO4YeT MPUOOPECTH, T.C. BHEIIHUE (OIOMKeT-
HBIE) OrPaHUYCHUSI U IICHHOCTH OJIar JUisl TOTpeOuTens.

1.1 Teopusi noTpedjeHUus

B MakposKOHOMHYECKOH MOJAEIH areHT «IOTPEOUTENb» OOBIYHO
00BETUHSET BCIO COBOKYITHOCTH JIOMAIIHUX XO3SIHCTB SKOHOMHKH, K
OCHOBHBIM (DYHKIIMSIM KOTOPBIX OTHOCHTCSI TOTpeOJIeHue Mpou3Be-
JEHHBIX DJKOHOMHUKOW OJiar, MpeJOCTaBIeHHE TPYJIOBBIX PECypCcOB
MPOU3BOJMUTENSAM OJar, MOoJydeHHe JIOXO/I0B B BHJEC 3apabOTHOM Iia-
ThI U OT YYacCTHs B PUOBUIN TPESANPUATHIH, yIIaTa HAJIOTOB B rOCy-
JAPCTBEHHBIN OIO/KET, MOMYyYeHUE MOTPEOUTENBCKUX KPEIUTOB, TIpe-
JIOCTAaBJICHUE CPEJCTB KOMMEPUCCKUM OaHKaM B BHJIE JICTIO3UTOB H
MOJYYEeHUE COOTBETCTBYIOIIETO MPOIEHTA MO BKJAJaM, MOJy4YeHHE
JIOXOJIOB OT rocyaapcTea B (popme mneHcuit u nmocoowmii. BooOre roso-
ps, TiepevncieHHble (QYHKIMA MOTYT OBITh pa3felicHbl MEXIy He-
CKOJIbKUMH TpyMIamMu motpeduresnen, chopMUpOBAHHBIMU 10 KaKO-
My-JIIMOO MpHU3HAKY (HampuMep, 0 TEPPUTOPUATBLHOMY HIIH IO YPOB-
HIO 710X0/10B). OHAKO TaKyr CIOXKHYIO CHTYAIlMI0 MbI PacCMaTpH-
BaTh He OyJieM.
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'maBHON OTIMYMTENHHONH OCOOCHHOCTBIO areHTa-MOTPEOUTES
ABJISIETCSL TO, YTO OH HE BJIMSET SIBHBIM 00pa3oM Ha MPOU3BOACTBEH-
HBIE MIPOLIECCHI.

OcHOBY onucaHUsl IOBEACHUS TOTPEOUTENS MPEAOCTABISIET TEO-
pust cripoca, copmupoBaBmasics B kKonue XIX Beka B pesynbrare
Pa3BUTHSA TEOPUH MOIE3HOCTH. OCHOBHBIM IOCTYJIATOM TEOPUH II0-
JIE€3HOCTH SIBJISIETCSI TO, YTO BCE O1ara ¢ TOYKH 3pEHHS UX MOTpeduTe-
7Sl IPUHOCSIT yIOBJIETBOPEHHE, T.€. 00NafaloT HEKOTOPOH MOJIE3HO-
CTBIO, M KaX/IbIil MOTPEOUTENb CTPEMUTCA K MOJIyYSHHIO HAauOObIIIeH
nose3HocTH. Teopus crpoca CTaBHUT 33124y HECKOJBKO IUPE — OTIpe-
JEeNUTh pelIeHUe MOTPEOUTENsI ¢ TOYKH 3PEHHs pallMOHaIbHOTO pac-
npezeNieHrs UM JTHYHOTo Oropketa. U Teopust cipoca, U Teopus To-
JIE3HOCTH, BOOOIIIE TOBOPS, pa3padaThIBAIUCE C LIENBIO OMHCATH MOBE-
JICHUE OTHeNBHOro motpedurens. OIHAKO Kak MOKa3alu HCCIeqoBa-
Hus [35], ymoBineTBOpHUTENbHBIC MPAKTUYECKHE PE3YJIbTAThl MOKHO
HOJYYUTh TOJNBKO JUIA JOCTaTOYHO OOJNBIIMX TPYIH IOTPEOHTENEH,
paccMaTpPUBAIOIINXCS KaK eAnHas MakpocTpykrypa. [lo sroit mpuum-
HE, KaK KJ1accuuecKasi TeOpHsl CIIpoca, TaK U MOIyYeHHbBIC Ha €€ OCHO-
BE€ COBPEMEHHBIE pe3yabTaThl [37] ¢ yCIIeXoM HCIONB3YIOTCS HMEHHO
B MaKpPO’KOHOMHYECKHX MOJEINSX. M37T0)KUM OCHOBHBIE IOJOKCHHUS
COBpPEMEHHOU TEOpHUH CIIPOCa.

Bynem cumrath, 4TO B 9KOHOMHKE oOpaiiaercs N TOBapoB, IO-
TEHIMAJIBHO JIOCTYIHBIX morpebuteno. Hazosem R" mpocmpancm-
60M moeapos, BEKTOp X =(X,...,X,) KOTOPOTO TMPEICTAaBISACT OIpe-
JICICHHBIA acCOPTUMEHTHBIA Ha0op ToBapoB. [lycTh X — MHOXKECTBO
TOBapOB, Ha KOTOPOM OIpE/IeNICHbl MHTEPECHl MOTpeOuTENs (HANpH-
Mep, 9TO MOXXET ObITh MHOKECTBO BCEX MOTEHIMAIBHO TOCTYITHBIX
HOTPEOUTEINI0 TOBAPOB U MPUTOAHBIX JUIS HEro). byaem cuutath, 4To
nro0bie 1Ba BekTopa X,y € X MOTpPeOUTENh MOXKET CPaBHUTH W Clie-
JaTh U3 HUX BHIOOp. MaTeMaTHuecku BOSMOXXHOCTh CPaBHHBATh dJie-
MEHTBI HEKOTOPOT'O MHOXKECTBA O3HAYACT HAJIMYUE ONPE/ICICHHOTO Ha
9TOM MHOKECTBE OMHAPHOTo OTHOIIEHHs [16].

[Tycts Ha MHOKecTBe X 3aJaHO OMHApHOE OTHOLICHHE > , Ha-
3bIBAEMOE OTHOIIICHUEM HpeOnoymenus, 001aaoniee CBONCTBaAMHM:
® peduekcuBHOCTH: X>X JUIs Jito0oro X € X ;

®  TPAH3WUTUBHOCTH: U3 TOTO, UTO X>Y M Y>Z CIENyeT, YTo X>Z ;
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® CBS3HOCTH (ITOJHOTHI): il MIOOBIX X,y € X mubo X>Y, mubo
y>X, MO0 Hu TO, U Pyroe OJHOBPEMEHHO (B Cllydae, Korjga X>Y, a
Y >X He BBIIIOJIHEHO, Oy/IeM UCIIOIb30BaTh 0003HAYCHUE X >V ).

[ToMumoO mepednciieHHbIX CBOMCTB JOINOJIHMUTEIBHO IOTpedyeM
HETPEPHIBHOCTU M HEHACHIIIIAEMOCTH OTHOLICHUS IIPEIOYTECHUSI.

Onpeoenenue. OTHOIICHNE TIPEATIOUTEHUS > Ha3bIBACTCs HETIpe-
PBIBHBIM Ha MHOKeCTBe X , eciu MHOXecTBO {(X,Y)|X > Yy} sBuser-
CS1 OTKPBITBIM MTOJMHOKECTBOM JIeKapTOBa IpousBeeHns X x X .

ConepxaTenbHO CBOWCTBO HENPEPHIBHOCTH OTHOIICHHUSA MpE[-
MOYTEHUS] 03HAYAeT, YTO €CJIM HabOp TOBAPOB X CTPOro MpenrnoyTH-
TeslbHEee Habopa TOBapOB Y, TO MPU MaJOM W3MEHEHUH KaXKJOTrO U3
3TUX HAOOPOB OTHOILICHHE MPEANOYTEHUS] MEX Ty HUIMU COXPaHUTCSL.

Onpedenenue. Toukoil HachIIeHUs! (MaKCUMAIBHBIM 3JIEMEHTOM
B X 10 OTHOILEHHIO MPEATOYTCHHS > ) HA3bIBAETCS TAKOW AJIEMEHT
Xe X ,uro X>Yy ansg Bcex Ye X . Ecnmm X He colepHUT TOUKU Ha-
CBILICHUS, TO TOBOPSIT, YTO UIMEET MECTO HEHACHIIIAEMOCTb.

Hannune Touky HACBIIEHUS] B MHOXKECTBE TOBapOB X O3HAYAET
CyLIECTBOBaHHE HanOoJee MPEANOYTHTEIBHOIO Ul IOTpeOUTeIs Ha-
00opa TOBapOB B 3TOM MHOKECTBE.

OCHOBHBIM CBOMCTBOM HEMPEPBIBHOTO OTHOMICHUS MperoyvTe-
HUSI SIBJSIETCS. BO3MOXKHOCTH €0 ONHCAaHWS C TOMOIIBI0 YHUCIOBOM
dynxmmm U X — R, KoTOpas Ha3bIBAeTCA QyHKYUEN noIeIHOCHU.
OHa npUNUCHIBaeT KKJI0MY HaOOpy TOBApPOB HEKOTOPOE YUCIIO — €r0
MOJIE3HOCTD ISl IIOTPEOUTEIS.

Onpeoenenue. Oynkuusi U(X), onpesieieHHas Ha MHOXecTBe X ,
Ha3bIBaeTcs (YHKLIMEH MOJE3HOCTH, COOTBETCTBYIOUICH OTHOLICHHIO
npennodTeHus >, ecau U(X)>u(y) Torma m TOIBKO TOrja, KOrjaa
X>V.

Ha si3bIKe (yHKIUH [MOJE3HOCTH HEHACKIIIAEMOCTh O3HAYAET, YTO
GyHKIMs TONIe3HOCTH U(X) HE JOCTUraeT CBOero cympeMyma Ha X .

Teopema (/ledpe). Ecnmu mHOXKecTBO X CBSI3HO, a OTHOIIIEHUE
NPE/NOYTEHHUS HENPEPBIBHO, TO CYIIECTBYET (YHKIUS MOJE3HOCTH,
COOTBETCTBYIOIIAs 3TOMY OTHOIIEHHIO MPEAIOYTEHUS.
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Ynpaocnenue 1. Joxazams, umo onst omuowenus npeonodmenus,
ONpeoensieMo20 IeKCUKOZpAPUUECKUM NOPAOKOM, He Cyujecmeyem
@yurxyuu noresnocmu.

HerpynHo BUIETB, Y4TO €CIH UIi HEKOTOPOTO OTHOLICHUS MPEe/I-
HOYTCHHUS ONpE/IeNIeHa COOTBETCTBYIOMAs eMy (DYHKIUS IOJIE3HOCTH
u(x), To pyakuus f(u(x)), rae f() crporo MOHOTOHHO BO3pacTaerT,
Take Oyner (yHKUMEH MOJE3HOCTH, COOTBETCTBYIOILCH TaHHOMY
OTHOIICHHIO TIpernouTeHus. TakuMm o0pa3om, eciad Ui OTHOIICHHUS
HPEANOYTEHNS CYIIECTBYET XOTs Obl OfHA (YHKIHS MOJIE3HOCTH, TO
UX CYHIECTBYET OECKOHEYHO MHOTO.

Janee Oyzxem mpenmnonarars, 4To MOTPEOUTENh HAJelIieH HEKOTO-
poit (ynkumeii monesHocTn® U(X), B COOTBETCTBHH C KOTOPOIl OH

OCYIIECTBIISICT BBIOOP HAOOpa TOBApOB U3 BCEX JOCTYITHBIX €My Ha0O-
poB ToBapoB. OTHOCUTENHHO (DYHKIIMK MONE3HOCTH U(X) mTpuMeM,

4TO OHA!
n.
1) ompenenena Ha X =R7;
2) naBaxibl nuddepeHumpyema;
3) crporo Boruyra, npuuem ee Marpuiia ['ecce oTpUIaTENBHO OIpe-
JieJIeHa TPY BCEX 3HAUCHUSX X ;

4) @>0, i=1..,n;
OX.

5) Iima—u:oo, lim—=0, i=1..,n.

TunuyHbI BUA QYHKIUHN MOJE3HOCTH, YAOBICTBOPSIONIEH YCIOBUSM
1)-5), uzobpaken Ha puc. la.

[penmnonoxum, 9T0 BO3MOXKHOCTH BBIOOpa MOTpeduTeeM Habo-
POB TOBapoOB U3 MHOXKecTBa X OTrpaHUYEHBI HEKOTOPBIM 0100Xcemom
K >0, 1 4ro nmoTpeOuTeNs NEHCTBYET pPAlMOHAIBHO (HAMITYYIIUM
11t ce0st 00pa3oM B YCIOBHSIX MMEIOLIErocs y Hero Oropkera). bynem

2 Mcnionb30BaHNe TaKoi (yHKIMH OYeHb YI00HO, XOTS BOIIPOC O €€ CYIIeCT-
BOBAaHHUH U MOCTPOCHHUHU HA MPAKTHUKE SIBISICTCSI IO KOHIIA He perieHHbM. Oc-
HOBHOW MpOOJIEeMOil IpH MOCTPOCHUN (PYHKIUH MOJIC3HOCTH SIBIISCTCS TPaK-
TUYECKU HAOII0AaeMOe OTCYTCTBHE TPAH3UTUBHOCTH MPEAIOYTCHIA OTACTb-
HOTO IOTPEOHTENS.
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CUMTATh, YTO KAXKIIBII TOBAP MMEET IIeHY, H 0003Ha4YnM depe3 p e R
BEKTOp LIEH Ha TOBApHI.

u (X) X2

o) 4
\

Puc. 1

B ommcaHHBIX YCIOBHSX THIIOTE3a O PAMOHAIBHOM ITOBEICHHH
NOTPeOUTENI MATEMaTHUECKH BBIPAXKAETCSA B CTPEMIICHHN K MAKCUMH-
3anuu (QYHKIIUU TOJIC3HOCTH MPH OFOJKETHOM OTPaHUYCHHH. TaKuM
0o0pa3oM, Mbl NPUXOJMM K CIIEAyIOUIeH 3amade MaTeMaTH4ecKOro
nporpammupoBanus [37]:

max u(Xx)

xeX (11)
(p.x)<K, x20.
Boob1e roBops, moTpeburtens He 00s3aH TPATUTh BECh CBOW OIOKET
Ha mpuobOpereHne ToBapoB. OHAKO B CHIIy CTPOIOr0 MOHOTOHHOTO
BO3pAcTaHusl QYHKIMH MOJIE3HOCTH U €€ HEHACHIIIIAEMOCTH MAaKCUMYM
HOJIE3HOCTH MOXKET JIOCTUTAThCS TOJNBKO Ha T'PAHMIE JIOMYCTHMOTO
MHOXECTBa, Mo3ToMy B 3aia4e (1.1) HepaBEeHCTBO MOXXHO 3aMEHHTBH
PaBEeHCTBOM. 3aMETHM, YTO KOHEYHOE PElICHUE 3a/laui TOTpeOuTes
CyIIECTBYeT TOJbKO pu P >0 (eciu 1meHa Ha OJMH U3 TOBapOB paBHA

0, To mMOTpeOHUTENL MOKET MPHUOOPECTH 3TOr0 TOBapa CKOJb YTOIHO
MHOT0, HE HapyIas ipx 3TOM OTpaHUYeHUH Oro/KeTa).

B yka3aHHbBIX BbIlIe ycinoBusX 1)-5) OTHOCHTEIHHO MaKCHMH3H-
pyemoi (pyHKIMH MOJIE3HOCTH [UIsl JI0ObIX 3anaHHbix P>0 u K >0

CYIIECTBYeT eIMHCTBeHHOe pernenue 3amaun (1.1), koTopoe Moxer
OBITh HaWJEHO U3 CHUCTEMbI HEOOXOIMMBIX YCIOBHH ONTHUMAIbHOCTU
(B IaHHOM ciTydae OHH SIBJISIFOTCS M JOCTATOUHBIMH):
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ox o (1.2)
(p.x)=K

Ha BEKTOP X W MHOXHTeNb Jlarpamka A K OHOKETHOMY OTrpaHHye-
HHIO. DTO pEIICHHE OMpeessseT OIHO3HAYHYIO IIOJOKUTEIBHYIO
dyskmmo crpoca motpedurens X (p,K) — 3aBuCHMOCTH 06BEMOB

nproOpeTaeMbIX TOBApOB OT IIEH Ha HUX M KaluTaja NoTpeOUTeNs.

Ha puc. 16 u3obpaxeHn rpaduueckuii CMBICT PEUICHUS 3aayu
notpeburens (1.1): Touka mMakcumyma (DYHKIHH TTOJIE3HOCTH MPH
OIOIPKETHOM OTPaHWYCHHUM OMpeeNseTcss KaK TOYKa KacaHWsl JTHHUH
YpOBHS (PYHKIIMU TIOJIC3HOCTU M MPSIMOM, OTBEYAOIICH OIJKETHOMY
OTPaHUYEHHIO.

Ynpaocnenue 2. Ilokazame, umo cucmema (1.2) onpedersiem eduncm-

BEHHYI0 OOHOZHAUHYIO NOLOACUMENLHYIO DYHKYUIO CHpOCa X*( p,K) .

B o0mmem ciydae, korga GyHKIHS MMOJE3HOCTH HE SIBISICTCS BO-
THYTOM, pemienue 3aaaun norpedbutens (1.1) HeomHO3HAYHO, T.€. MO-
KET CYIIECTBOBAaTh MHOXXECTBO HAOOPOB TOBapOB, OJMHAKOBO IpPEI-
INOYTUTCIIBHBIX IJIA HOTpe6I/ITCJ'Iﬂ Ipu 3aJJaHHBIX 6IOI[)K6THBIX orpa-
HUYCHUAX.

[Tycts nensl p € R" Ha ToBapsl GPUKCHPOBAHbI, 3a1aHBI QYHKIHS
nonesHoct U(X) u karutan norpedurens K(p) . Torma MHOKECTBO

X(p):{x|XGX,<x,p>£K(p)} (1.3)
3a7aeT MHOXKECTBO BCEBO3MOKHBIX HAOOpPOB TOBAapOB, HOCTYITHBIX
MOTPEOUTEINIO MPH LIeHaX .

Onpedenenue. MHOTO3HaYHOE OTOOpaKEHNE

X, U(x)= yrEnXE;I();)u(y), ecnu u(x) <o,

O(p) = (1.4)

O, unaue
Ha3bIBaeTcd QYHKIUEH crpoca.
OcHOBHas TPYAHOCTb IIPH MOCTPOSHUH (PYHKLIMHU CHpoOca IO 3a-
JIAHHOH ()YHKIIMM HOJIE3HOCTH COCTOMT B TOM, UTO MHOXKecTBO X ()

MOXET OBbITh HEOrPaHWYEHHO, a Torja MakcumMyM B (1.4) Moxker He
cymecTBoBath. Hanpumep, ecim 1eHa kakoro-iu6o toapa paaa 0,
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TO COOTBETCTBYIOIIAsh KOOpAWHAaTa BekTopa X € X(P) MOXKeT ObITh

CKOJIb YTOJTHO OOJIBIIION, U TOTJIa B CUJIY HEHACKHIIAEMOCTH (PYHKIIUU
MOJIE3HOCTH €€ MAKCHMYM B TaKOM CIIydae He TOCTUTAETCS.

OpanrM 13 CcIIOCOO0B MPEOAOICHHS OMMCAHHOW TPYAHOCTH SIBIIS-
€TCsl BBEJCHUE JOTOIHUTENbHBIX OTpaHYeHUN. B 9acTHOCTH, MOXKHO
CYMTAaTh, YTO MHOXKECTBO X , HA KOTOPOM oOmpeaeiacHa (pyHKIUs 1o-
JIE3HOCTH, 00JIaIaeT CIEeIYIONINM CBOHCTBOM: €CJIH B ITOCIIEA0BATENb-

HOCTH BekTOopoB {X“}€ X s j-it KoopaAUHATHI X;( —>» 0, TO BCE OC-
TaJIbHbIE KOOPAWHATHI BEKTOPOB IOCIICAOBATEILHOCTH TAaKKE CTpe-
MATCS K OSCKOHEYHOCTH. JTO CBOKMCTBO 00ECIICYMBACT OIPaHUYCH-
HOCTH MHOXKecTBa X (P) s mo6oro p 0, OTKyHa B CBOIO OYepeb
cienyeT, uto GyHkius cnpoca d(p) ompeneneHa HA BCEM MHOMKECT-
Be peR’, p=0.

[Ipu onmcanuy MOTPEOUTENBCKUX MPEANOYTCHUH €CTECTBEHHBIM
SBJISIETCS TPeOOBaHHWE WX HE3aBUCHMMOCTH OT Maciitaba IeH, 4To

00eCeYnBaeTCsl CIEAYOIMM YCIOBHEM Ha QYHKIIHIO JOXO/Ia:
K(Ap) = AK(p) ms mobdoro 4>0.

BeimonHeHre 3TOro yCaoBUSA 03HAYAET, YTO (BYHKIIUS J0XO0a SIBISCT-
Csl OTHOPOTHOM TIEPBOH CTETIEHH (JTMHEWHO-OTHOPOIHOMN ).
Onpeoenenue. ®ynkums f(X;,...,X,) Ha3pBaeTCI OXHOPOIHOI

CTCIICHU r>0 OTHOCHUTCIIBHO AprymMeHTOB Xiyeeees X CCJIn

n o

f(ax,...,ax,)=a" f(X,...,X,) Wit aodoro o >0.

B ToMm ciyuae, koraa GyHKIHS 10X0/a JIHHEHHO-0IHOPOIHA, IS
orobpakernii X (p) u ®(P) BBHIIOIHEHO:

X(Ap) = X(p), (1p) =D(p).
Takum 00pa3oM, BEIOOp MOTPEOHUTENSE 3aBHCHT TOJIBKO OT COOTHOIIIE-
HUSI [IEH, & HE OT 3HAYEeHHI KOMIIOHEHTOB BEKTOPA IIEH.

Tenepb MOXKHO CYHMTATh, YTO MOBEICHHE MOTPEOUTEISI OMUCHIBA-
ercst pyHkuuei crpoca D(P), a OKOHYATEIBHBIN BBIOOP MOTPEOHUTENS

COCTOUT B yKa3aHUHU BekTopa X € D(p).

IIpy nmpakTHYeCKOM NOCTPOECHHUU MOJIENEN PKOHOMHUKH OTHOCH-
TeNbHO OoTOOpakeHHss @(P) OOBIYHO [ENAKOT JOMOJHUTEIbHBIC YII-
poIIaroIIie NpeanoaoKeHus. Hanpumep, CUUTarOT, 9YTO OTOOpakeHHE
®d(p) oaHO3HAYHO (ISl ITOTO JOCTATOYHO MOTPEOOBATH CTPOrOi BO-
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rHyroctd QyHkuuu monesnoctd U(X)). Kpome toro, ecnu norpebu-

TEJIb HEHACHIIIAEM, TO OH TPATHT BECh CBOM KAaIUTAI, T.€. IS JIF0OOro
BekTopa ieH P >0 u moboro BekTopa X € D(P) MMeEET MECTO PaBeH-

ctBo (X, p)=K(p).

HecMoTpss Ha yMOMSIHYTYIO BBIIIE CIIOKHOCTh OIpE/ACICHHS
(YHKIMU TOJE3HOCTH, COOTBETCTBYIOUICH pEalbHBIM MOTPEOUTENb-
CKUM HPEIIOYTEHUSIM, TEOPHS CIIPOCa MPEJOCTABIACT MINPOKHE BO3-
MOKHOCTH JUISl TIPUMEHEHHS TIPH TMPAKTUYECKOM MOCTPOSHUU MOJIC-
neit skoHomuku [29]. Bo-mepBbIX, MOKHO HCHOJIB30BaTh HE (DYHKIIUIO
HOJIE3HOCTH, @ HEMOCPEICTBEHHO (DYHKIHIO CIIPOCa, KOTOPYIO TPOIIe
OIPENIeIITh HAa OCHOBE CTATHCTHYECKHUX MaHHBIX [34]. Bo-BTOPBIX, 10O
M3BECTHOW (DYHKIMM CIPOCa MOXKHO IOMBITATHCS HAWTH COOTBETCT-
BYIOIIYIO el (yHKIHIo moje3HocTH. [Ipu ompeneneHHbIX Mpemmnono-
KEHUSIX O CTPYKType CIpoca M B YCIOBHUSX COXPAaHEHUSI SKOHOMHYE-
CKOM cTaOMIIBHOCTH 3TO cienaTh yaaercs [39].

WznokeHHas Teopus copoca OIpeaessieT BhIOOP MOTpeOUTeNs
CTaTHYECKH — B HEKOTOPHIH (PUKCUPOBAHHBIA MOMEHT BpeMeHH. s
3aBCPUICHUA H3JIOKCHUA MOAXO0Aa K OIMMCAHWUIO ITOBEACHUSA HOTp€6I/I-
TCJIA OCTACTCsA BBIAICHUTH, KaKHM 06pa30M CICOAYyCT YUUTHIBATHL BO3-
MO’KHBIE M3MEHEHUsI BO BPEMEHH MOTPEOUTENIECKUX IMPEIITOYTEHHUMH.
3mech ecTh J1Ba MyTH: SBHO 3a/1aBaTh KAaKUM-THOO 00pa3oM (GYHKITHIO
Crpoca B 3aBHCHMMOCTH OT IIeH M OODKeTa MOTpPeOHTENs, KOTOPhIC,
MEHSSICh BO BPEMEHH, MEHSIIOT M CIPOC, MO0 y4ecTh 3aBUCUMOCTh OT
BPEMEHHU TP ONPEICICHUN KPUTEPHUs PalMOHAIBHOCTH BHIOOpa M
pelrath COOTBETCTBYIONIYIO 3aJa4dy OnTUMH3aluu. Bo BTOpom city-
Yyae, Kak IPaBHUJIO, OLCHKA CTENEHH YOBJIECTBOPEHHOCTH MOTpPEOH-
TENBCKUX TMPEANIOYTEHUH TPOU3BOANTCS MHTETPAIbHO HAa BCEM pac-
CMaTpUBAEMOM IPOMEXKYTKE (YHKIMOHUPOBAHHS 3KOHOMHUKH, T.C.
(GYHKIIMOHAIOM BUA

].u(t)e"“dt , (1.5)

t
rac tO — Ha4YaJIbHBII MOMEHT (1)yHKI_[I/IOHI/IpOBaHI/I${ SKOHOMHUYECKOU

CHUCTEMBI, | — KOHEUHBII MOMEHT (BOOOIIE TOBOPs, 1 MOXET OBITh
paBHO ), U(t) ollEHMBAaET MOJIE3HOCTh MOTPeOJCHUS (Hampumep,

cpeaHee NMOTpebJeHHEe Ha IyUly HAceJICHUs) B KaKIbI MOMEHT Bpe-
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menu t e[ty T], AMCKOHTHpYIOMMI MHO)UTENs € % coM3MepseT Mo-
JIe3HOCTH NOTPEOJICHHS B pa3Hble MOMEHTBI BPEMEHH.

1.2 Crarudeckue Mo/eJTd MPOU3BOICTBA

B skoHOMMUECKHX MOJENSAX areHT «IIPOU3BOAMUTEIBY OCYIIECTB-
JISIeT BHINIOJTHEHHE CIIEAYIOMNX (DYyHKIHA: BEIOOp TEXHOJIOTHH IIPOU3-
BOJICTBAa TOBapOB W yCIYT, HaeM pabodeil cCWibl W BHITUIaTa 3apaboT-
HOW TUIaThl PaOOTHHKAM, HAIpaBICHHWE CPEACTB B PAa3BUTHE IMPOU3-
BOJICTBA, NPUOOpPETEHHE PECYPCOB Ui MPOHM3BOACTBA, IMOTYyYCHUE
KPEAWTOB W COOTBETCTBYIOIAs YIUIATa IMPOIICHTOB, BHIILIATA JIHUBH-
JICHIOB COOCTBCHHUKAM MPEANPUATHIA, YIUIaTa HaJoroB. [ 1aBHOH OT-
JUYUTETBHON OCOOCHHOCTBIO TPOU3BOJUTENS SBISIETCS OTCYTCTBHE
KOHEYHOTO MOTPeOIICHUSI.

OCHOBHYIO CJIOXHOCTH TIPH OIMCAHUH TIPOU3BOIUTEINS TIPEICTAB-
JsIeT HEOOXOUMOCTh y4eTa TEeXHOJIOTUYECKUX OCOOCHHOCTEH MpOm3-
BOJICTBEHHBIX MPOIleCCOB. MOTHBANMS TPOU3BOIUTENS MIPH BHIOOpE
TOW WM WHOW TEXHOJIOTHH MPOM3BOICTBA OOBIYHO OMHCHIBAETCS €TO
CTPEMJICHHEM K IOJIYYCHUIO HAWOOJbIICH MPUOBUIN. 3alKCh CaMOro
BBIpKEHHS Uil MPUOBLUTH, KaK MPaBUIIO, TPYIAHOCTEH HE BBI3HIBACT
(XOTS pemmTh MONMYYAIOMIYIOCS 3a7ady ONTHMH3AIHH HA MaKCUMYyM
IpUOBLTH MOXKET OBITH HETTPOCTO).

[lycTh B 5KOHOMUYECKOM cUCTeMe 00palaeTcsi HEKOTOPhIA Habop
HSKOHOMHYECKHX OJiar, KOTOpble sl KPaTKOCTH MBI OyZeM Ha3bIBaTh
mosapamu. B KaX10M IIPON3BOACTBEHHOM TPOIECCE B COOTBETCTBUU
C MMEIONIEHCS] TEXHOJIOTHEH OCYIIECTBISIETCsI TPpeoOpa3oBaHUue OJTHO-
ro Habopa TOBapoOB B HEKOTOpHIA npyroi HaOop. llepserii Habop
0OBIYHO HA3BIBAIOT HPOU3BO0CHMEEHHBIMU 3AMPAmMamu Vi haxkmo-
Pamu npou3eoo0cmed, a BTOPOU — @bINYCKOM W 00beMoM npous-
600cmea. ToBapsl, MPOU3BOIUMbIE B SKOHOMHUYECKOH CHUCTEME, MpH-
HSATO Ha3bIBaTh npodykmamu. ToBapbel, UCMOIB3yeMBIE B TpoOIlecce
MIPOM3BO/ICTBA, HO HE BHIMTYCKAEMbIE NMPOU3BOJCTBEHHOMN CHCTEMOH, —
pecypcamu. BooOiie TOBOPS, MPOM3BOJACTBEHHBIE 3aTPaThl MPHHSATO
pa3fenaTs 1Mo BPEMEHH WX HWCIOJIB30BAHUS: MPOIYKTHl H PECYPCHI,
MOJTHOCTBIO PACXOAYIONINECS B TE€UEHUE OJHOTO MPOHM3BOJICTBEHHOTO
UKJa (ChIpbe, SJEKTPOIHEPTHS), COCTABIISIIOT MeKyujue 3ampamel, a
WCIIOJIB3YIOIINECS B TEUEHUH HECKOIBKUX MTPOU3BOICTBEHHBIX IIMKJIOB
(3manus, obopynoBanue) — kanumansusle. OTHAKO MBI CHavyaa pac-
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CMOTpPUM CTAaTUYECKHE MOJETU MPOU3BOJICTBA, B KOTOPHIX TaKOE pas-
JIeJICHUE MPOU3BOICTBEHHBIX 3aTpaT HE MPOU3BOIUTCS.

[lycte B skoHOMHKe oOpammaercs N ToBapoB. Torga KaXkIIbli
MPOU3BOAUTEIh MOXKET ObITh OTOXJIECTBIICH C HEKOTOPHIM MTPOU3BO/I-

CTBEHHBIM mporeccoM (X,Y), rae X € R’ — BekTop mpou3BoICTBEH-
HBIX 3arpar, Y =F(X) — 00beM NpoW3BOACTBA, MHOT'O3HAYHOE OTO-

Opaxxenne F:R" — R" ompemenser TeXHOJIOrHiO MpeoOpa3oOBaHMs

NPOAYKTOB H PECYPCOB B ApPYrHe MPOIYKTHI, 3a/1aBasi TAKUM 00pa3om
MEXHO102UYECKOE MHONCECHIBO

F={(x,y)|xeRL,y=F(x)}. (1.6)

XOTsI TEXHOJIOTUYECKOE MHOXKECTB MOJHOCTBIO XapaKTepU3yeT
MPOU3BOACTBEHHBII MPOIIECC, €r0 UCIOJIB30BaHUE MPAKTHYECKH B Ca-
MOM 00mIeM BUZE Ui OMHCAHHS MOBEJCHHUS MMPOU3BOJUTENSI BEChbMa
3aTpyIHUTENBHO. B M000H SKOHOMHKE AEHCTBYET OTPOMHOE MHOMXKE-
CTBO NPENUPUATHH, U Jake €ClIU 3aJady IOCTPOCHHS TEXHOJIOTHYe-
CKOTO MHOKECTBA YIACTCSl PEIINTh ISl TPYIIl TEXHOJIOTHMYECKH CBS-
3aHHBIX NPEINpPUATHH, TOCIeAyIolee ONpeesieHHe pe3ysbTraTa HX
COBMECTHOM JEATENBHOCTH OKaXeTcsd HEBO3MOXHBIM. [lo aToi mpu-
YHHE NIPU ONMCAHUH IPOU3BOACTBA B MAKPOIKOHOMHUYECKUX MOIECIISIX
JIeNaloT pa3IuyHble YIpolleHus. [ 1aBHOe U3 HUX COCTOUT B TOM, UTO
oroOpaxenne F cuuraloT ogHO3HAUYHBIM. Jlanee, B 3aBHCUMOCTH OT
NOTPeOHOCTH AeTaTu3alMy ONMUCAHUS POU3BOJICTBEHHOI'O CEKTOpa B
MOJIEJIH, paccMaTpPHBAIOT JTUOO MaKCHMAalbHO arperupoBaHHOE IPO-
M3BOJICTBO, JIMOO pazJielleHHOe Ha oTpaciu. B mepBom ciywae mpen-
M0JIaraeTcs, YTO areHT-MPOU3BOJUTENb OCYIIECTBIISIET BBIIYCK BCETO
BaJIOBOr0 BHyTpeHHero npojykra (BBIT). Torna seimyck yeR', a B

KauecTBe OTOOpakeHUS F BBIOMpAlOT Kakyo-nmu0O0, Kak IPaBUIIO,
HEJIMHEHHYI0 3aBucuMocTh 00bema BBII ot HekoToporo Habopa (hak-
TOPOB TPOU3BOJICTBA. BO BTOpOM cilydae BEKTOp BBIIYCKa HE SIBJISET-
Csl OJIHOMEPHBIM, a y4eT MEKOTPACICBOTrO B3aUMOIECHCTBHUSI OCYIIECT-
BJISICTCS B IIPEJIITOJIOKEHUH O JIMHEHHOCTH oToOpaxkeHus F .

1.2.1 ITPOM3BOACTBEHHAS ®YHKIIUS

B Heoknaccuueckoit Teopur MpON3BOACTBA TEXHOJIOTHH U IIPOU3-
BOJICTBEHHBIC BO3MOXXHOCTH TIPOW3BOIUTENSA (WM COBOKYITHOCTH
MIPOM3BOANTENEH) ONMCHIBAIOTCS HPOU3GOOCMEEHHOU (PyHKuueil.
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Ona onpeznenseT 3aBUCUMOCTh 00bEMa MPOU3BOACTBA OT KOJIMYECTBA
3arpaynBaeMbIx (akTopoB mpomsBojacTBa. Ilycts X =(X,...,X,) € R"

— BEKTOP 3aTpaT MPOU3BOJCTBEHHBIX pecypcoB, Y =(Y;,...,¥,) € R —
BEKTOP BBIITYCKA, OTPAKAIOIIMI PE3yJIbTaT MPOU3BOICTBA MPH OIIpe-
JIeNIeHHbIX 3aTpaTax. Ha3oBeM mpou3BOACTBEHHOH QYHKIMEH HEKOTO-
poro MpOM3BOJICTBEHHOro Tpouecca orobpaxenune f:D—->U,

DcR", UcRT, moxenupyromiee BITyCK MPOAYKIHH B paccMar-
pHBaEMOM IIpoLecce.
Hanmnune muoxects D u U 00ycoBI€HO TeM, YTO B pEaIbHBIX

cUTyalusx nocrpoenne QGyHkimum f U1 MPOM3BOACTBEHHOTO HPO-

Hecca MPOMCXOAMT BCEra Ha OCHOBE OTPaHMUEHHOTO CTaTHCTHUECKO-
ro marepuana. [Ipu 3ToM MOXeT oka3aThbes, UTO yIOOHAs aHATUTHYE-
ckast popMa NMPOM3BOACTBEHHOH (PYHKIIMH TaeT XOPOILIHE PE3yIbTaThI
TOJIBKO B TIpeNeaXx HEKOTOPhIX MHOKECTB 3HAUEHH 3aTpaT U BBIITyC-
KOB.

Kak Obu10 CKa3aHO BBIIIE, Ha MPAKTHKE YacTO PacCMaTPUBAIOT
ciydair m=1, T.e. mpeamnoyiaraeTcs HaJMuUe SIUHCTBCHHOM OLICHKU
Pe3yIbTaTOB MPOM3BOACTBA . B TakOM Clydyae MpPOHM3BOACTBEHHAS
GyHkuums onpenenser Boimyck Y = f(X;,...,X,).

Jnist BBEZIGHUSI OCHOBHBIX MAaTEMaTHYeCKUX XapaKTEPHUCTHK IMpPo-
M3BOJCTBCHHON (YHKIMH M BBIACHEHUS WX SKOHOMHYECKOH WHTEp-
NpeTaluu PacCMOTPUM Mpou3BoacTBeHHYI0 pyHkimio Y = F(K,L), B
COOTBETCTBHH C KOTOPOI BBIMYycK Y OCYIIECTBISIETCS C MCIIONbB30Ba-
HHEM TOJBKO JBYX (paKTOPOB MPOHM3BOJICTBA: OCHOBHBIX IPOHM3BOJICT-
BeHHBIX (poHIOB K 1 TpynoBwix pecypcoB L. Enunuipl namepenns
(aKTOpOB MPOU3BOJCTBA M CAMOTO O00BEMa MPOM3BOJCTBA 3/1ECh CY-
IIECTBEHHOI POJIM HE UIPAIOT’ — 06BEM OCHOBHBIX (JOHJIOB M 00HEM
HPOU3BOJICTBA MOTYT OBITh KaK B CTOMMOCTHOM, TaK U B HATYPaIbHOM
BBIPKEHHUH, 00bEM HCIIOIb30BAHMS 3aTPAT TPYAa BBIPAKACTCS KAKOM-
n00 YUCIIOBOM XapaKTEPUCTHKOH (YUCIOM pabOoTaoNIMX, YUCIOM
YeJIOBEKO-4acoB U T.II.)

910 YCIIOBHE HE OTPAaHMYMBAET OOIIHOCTH: HAIMYNE HECKOJBKHUX IPOU3BO-
JMMBIX TOBapOB MOXKHO BBIPa3UTh BBEICHHEM HECKOJBKHX IPOM3BOJICTBEH-
HBIX (QYHKITHIA.

CorylacoBaHHe pa3MEPHOCTH MOXKET OBITH JIETKO BBIIIOJIHEHO BBEICHHUEM

COOTBETCTBYIOIIETO Pa3MEpPHOI0 MHOXKHTEIS B QyHKIMIO F .
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Camas mpoctast pyHKIHS TaKOTO BHIA, KOTOPYIO MBI OyZeM uc-
MOJIB30BaTh I MpUMeEpoB, — 3T0 pynkuus Kob6ba-/lyrnaca:

Y = AK“L7, Aa,B>0, a+pB=1. (1.7)

OOBIYHO Ha IMPOU3BOJACTBCHHYTIO (byHKHI/IIO HaKJIaJabIBaIOT Tpe60-
BaHUC I'TaIKOCTH U CJIIEAYIOIIUE YCIIOBUA:

oF oF 0°F 0*F
—>0, —>0, <0,
oK oL oK ? oL’
YCHOBI/IH Ha HpOI/I3BO,Z[HBIe HepBOFO HOpﬂﬂKa O3HaA4YarT yBeJ’II/IT—IeHI/Ie
0o0beMa MPOU3BOJICTBA MPHU YBEINYECHUU OJHOTO U3 (PAKTOPOB MPOM3-
BOJICTBA ¥ HEU3MEHHOCTH APYTOro. YCJIOBUS Ha MPOU3BOIHBIC BTOPO-
ro TOPSIIKA OTPaKAIOT YMEHBIICHUE MPElebHONW OTaa4yn (HakTopoB
HpOI/I3BO[ICTBa HpI/I yBeHI/IquI/II/I X KOJINYCCTBA .

OCHOBHI)IMI/I SKOHOMHUKO-MATCMATUUYCCKUMHU XapaKTepI/ICTI/IKaMI/I
MPOU3BOJICTBEHHON (YHKIMH SBIISIOTCS:

e  CpejHss MPOM3BOMUTENBHOCTh Tpyaa Y=Y /L, oOpatHas Benu-

<0. (1.8)

ypHa A =L/Y HOCHT Ha3BaHHE TPYZIOEMKOCTH IPOU3BO/ICTBA;

o cpenuss pormootrmaua Z=Y /K ;
e (oumoBoopyxerHocth Tpyaa k=K /L.

Hapsiny co cpeaHnMH mokaszaTeIsiMU HCIOJNB3YIOTCS M IPEeib-
HBIE XapaKTEPUCTUKH:

e  mpejeNbHas MPOU3BOIUTEIBLHOCTS Tpyna V= 0F /JL,
e mpenenbHas GormooTmaua I =0F /oK .

Takxke BaXXHYIO pPOJb IPU HKCCIEIOBAHUU ITPOU3BOJCTBEHHBIX
byHKIUI UrparoT Koagguuuenmor 3nacmuunocmu. OHU Xapakre-
PH3YIOT IIPOLIEHT MPUPOCTA BIITYyCKa IPH YBEJIIMYEHHUH 3aTpaT pecypca
Ha 1%.

Koadduument smacTHUHOCTH 1O OCHOBHBIM (OHIAM paBeH

oF K

a 1o TpyA oF L Jlerko BuaeTh, uTo K03 UIMEHTH @ U
oKy IO Ay ’

S B pyskiun Ko66a-/lyrnaca (1.7) kak pa3 u sBistoTcs: Kodpdurm-

€HTaMHU 3JIACTUYHOCTH TI0 OCHOBHBIM (DOHIIAaM W TPYyAy, COOTBETCT-
BEHHO.

5
Ota 3aBUCHUMOCTD, BOO6HI€ TOBODPs, SBJIACTCA OMIIMPUICCKUM (1)aKTOM u
CIIpaBeJIMBa TOJILKO B OIIPEACICHHBIX YCIOBUAX.
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Ha mpousBoncTBeHHYI0 ()YHKLMIO YacTO HAKJIaJbIBAIOT TpeOOBa-
HUE OJHOPOJHOCTH:

F(AK,AL)=A"F(K,L) mns 4 >0.
Crenens ogHOpogHOCTH ¥ >0 xapakTtepusyer 3¢ ¢eKTHBHOCTD pac-

IMIMpEHUs MaciTada Mpou3BOACTBA. YaIle BCEro MCIOJIB3YIOTCS JIH-
HEWHO-0THOPOIHBIC TPOU3BOICTBEHHbIE QyHKIMH (¢ ¥ =1).

[Ipu u3ydeHun CBOMCTB JIMHEWHO-OHOPOJHBIX (PYHKIHN €CTeCT-
BEHHO TICpEHTH K HOBBIM IEPEMEHHBIM: (YOHIOBOOPYKEHHOCTHU

K . Y
k:f U CcpelHell NpOU3BOIUTENBHOCTH TpyAa yzt. Torga

K
y=f(k)=F(r,1j.

B HOBBIX IEpEMEHHBIX:
e  mpejeNbHas MPOU3BOAUTEILHOCT Tpyma V= f —kf ',

e npenenbHas poumooraaya = f',

K02 GunuenT snactuaHocty mo Gougam o =kf '/ f |

K03 GHUIUEHT MacTU4HOCTH 110 Tpyny S =1-Kkf'/ f .

Ynpaosicnenue 3. /Jokasame, umo eciu xoms O6vl 00uH U3 KOIPPuyuen-
moe anacmuunocmu no pecypcam ne sasucum om K, mo npouseoocm-
eeHHas pynxyus seisemcs @ynkyuen Kobba-/lyenaca.

Onpedenenue. JIMHEWHO-0JJHOPOIHAST MIPOU3BOJICTBEHHAsT (YHK-
st T (K), ymoBrneTBopstomias ycaoBUsIM:

f'>0, f"<0,  f(0)=0,
lim f (k) =<0, lim (k) =0, limf'(k)=0,  (19)
HA3bIBAETCS HEOKJIACCUYECKOU.

CymiecTBeHHOH OCOOCHHOCTBIO PpEeaIbHBIX IPOU3BOJCTBEHHBIX
MIPOLIECCOB SIBISIETCSI BO3MOKHOCTh YAaCTHYHOI'O WIJIM IMOJIHOTO 3aMe-
HICHUS] OJTHOTO MPOHM3BOJACTBEHHOTO (akTopa apyruM. OOBIYHON cH-
Tyaluen sBisieTcs, K IpUMepy, UCIIOIb30BaHue OoJiee ACIEBOTO TPY-
Ja pabo4YMX BMECTO BJIOXKEHUS CPEACTB B MEXaHU3ALUIO UM aBTOMa-
TH3ALMIO0 TIPOU3BOJCTBA. BO3MOXHOCTH 3aMeIeHHsS XapaKTepU3yeT
MPOU3BOJICTBEHHYIO (PYHKIMIO C TOYKU 3PEHUs Pa3TUYHBIX KOMOUHA-
LUH 3aTpaT, MOPOXKJAIOIIMX OJMHAKOBEIE YPOBHH BBIITYCKa.
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Ilpeoenvnoit nopmoii 3amewjenus TPYIOBBIX PECYPCOB OCHOB-
dK oF/oL

dL  oF/oK
THUYHO ONpeAessieTcsl U S, — MpeneibHas HOpMa 3aMELICHUS OCHOB-

HBIMH (I)OHI[aMI/I Ha3bIBACTCA BCIMYMHA SK =

HBIX (DOHIIOB TPYIOBBIMH pecypcamu. SIcHo, uto S; S, =1.

Jns 0MHOPOAHOM MPOW3BOICTBEHHOW (PYHKIHMH CTETIEHU OJHO-
poanoctu ¥ >0

f (k)
s, =y———Kk. 1.10
<=7 k) (1.10)
Kaxk nerpynno Buzets, g pynkuuu Kod6a-/Iyrimaca s, = s k.
a

J1s OTHOPOTHBIX TPOU3BOACTBEHHBIX (PYHKIHUHA MOXHO TaKXKe
OTIPENIETUTh MOKA3aTeNb AMACTHUYHOCTH 3aMenieHus. [Ipu usMenennn

o ds, k
k Ha 1% 3Ha4YeHHe HOPMBI 3aMEIICHHS S, MEHsIETCS Ha —-— TIpO-
Sk
1eHToB. Clief10BaTeNbHO, A1 TOr0, YTOObI JOOUTHCS M3MEHEHUS HOP-
MBI 3aMenieHus Ha 1%, HeoOX0OUMO 3aMEHHTh BENIWYMHY (POHIOBO-

ds, k

Opy)KeHHOCTI/I Ha [—k— HpOHeHTOB. 9Ta BCJIMYMHA HA3BIBACTCIA
sk

INACMUYHOCMbIO 3aMelleHuUn O'k .

4 ds, Kk yF'(f —kf")
Ok = = Ok =~ n2 m
dk s, k(@=7)(F)+ 1)
Hns ynxnumn KoG6a-Llyrnaca 31acTHUHOCT 3aMeEIEeHHs IOCTO-
sIHHA ¥ paBHa 1.

AHaAJIOTMYHO MOKHO IOJyYUTh BBIpaKeHHe g o, . HerpymaHo
NPOBEPUTH, YTO O =0, , IOATOMY Aajee Mbl OylIeM ynoTpeOssiTh

JUTSL DIIACTUYHOCTH 3aMelIeHUs] 0003HAUEHHE O .

ITo xapakTepy mokaszaressi SIaCTUYHOCTH Pa3IMJaroT J1Ba Kjiacca
MIPOM3BOJICTBEHHBIX (DYHKIIWH:
e VES — (QyHKOMM C TMEpPEeMEHHOH 3JaCTHYHOCTHIO 3aMEelleHUS
(Variable Elasticity of Substitution),
e CES - ¢yHKuMH C THOCTOSHHON 3J1aCTUYHOCTBIO 3aMEIICHUS
(Constant Elasticity of Substitution).
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Knace QyHKnmii ¢ MOCTOSHHOM 3JaCTUYHOCTBIO 3aMEIIeHUs J0-
MyCKaeT MPOCTOe OMKMCaHUE — JUIS OMpeeNeH sl 00IIero BUaa Takon

dk s
(YHKIIMH JOCTATOYHO PEIIUTh YpPaBHCHHUE K- o . Henocpencrt-
S
BEHHO 13 3T0ro ypasHenus [41] umeem s =Ck"? . C yuerom (1.10)
' r__r
f s+k CkY +k

ol ro
UnTerpupyst 310 ypaBHenue, nomydaem, yro f =Cj(k ¢ +C)o?.
[Tepexons k mepemennsiM K u L, momyunm:
r

Y =F(K,L)=AK ™ +(1-8)L*) 7,

rae p= 9. , A>0, O<y<1. Dra dopma 3amucu SBISCTCS
o

OOMIENTPHUHSATEIM BUJIOM MPOU3BOJICTBEHHBIX (hyHKIMH Kinacca CES.

Ynpaocnenue 4. Kakue npouzsoocmeennvie yHKyuu noayuamcs npu

S
peweHuy ypagHeHus K =como=1uoc=07?
S

Onucanne NporU3BOACTBEHHOTO IPOIEcca ¢ TOMOLIBIO IPOU3BOJI-
CTBCHHOW (YHKIMM anpHopu TMOCTYJIHPYET HaTUuUe HEKOTOPOH
(GYHKIMOHAIBHOH 3aBHCUMOCTH MEXAYy O0BEMOM 3aTpaT PECypcoB,
HEOOXOIUMBIX U TPOU3BOJCTBA, M 00BEMOM NPOU3BEACHHON MPO-
Jykuuu. ECTECTBEHHO, YTO BO3HMKAET CIPABEJIMBBII BOIPOC O TOM,
JIEUCTBUTEIILHO JIH CYLIECTBYIOT TAKHE 3aBUCUMOCTH, KOTOPBIE €LIE
JOJDKHBL 00J1a/1aTh OllpeesieHHbIMU cBoiicTBamu. llombiTaemcs onpe-
JIENUTh CBSI3b MaKPOIKOHOMUYECKOH MPOM3BOACTBEHHON (YHKIMU C
peanbHBIMUA NPOU3BOACTBEHHBIMU IIPOLIECCAMH, IMPOUCXOIALIMMHU HA
MHUPKOYpPOBHE.

1.2.2 MOJAEJb XAYTEKKEPA-MOXAHCEHA

PaccmoTpum MHOeCTBO areHToB npomssoauteneil P . Ilpenmo-
JIOXKHUM, 4TO areHT a € P mpomsBoaut Habop mpoxyktoB X, X* € R" .
PaspenuM 3arparel NpOU3BOAMTENE @ Ha 3arTpaThl NPOAYKTOB
v?* eR" u pecypcos |?. Jlist mpOCTOTHI paCCMOTPHUM CITydail eInHCT-
BEHHOTO pecypca, MoJ KOTOpPHIM OyAeM MOHUMATh TPYyId. 3aMEeTHM,
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YTO €CIIM IPOM3BOJMTENL 3aTPAYUBAET B TPOLECCE MPOM3BOJICTBA
4acTh TOrO TOBapa, KOTOPBI OH K€ M MPOU3BOAUT (HAIIPUMED, DIIEK-
TPOCTAHIUsI TPATUT MPOU3BOIMMYIO €if 3JIEKTPOIHEPIUIO Ha OCBEIIle-
HHE CTaHIMU, & TEIUIO — HA OTOIUICHHE TOMEIICHUN CTAaHIIUH), TO
0OJIBIIOrO CMBICIIA PACCMATPUBATH MO OTACIBHOCTH TAKHUE 3aTPAThI U
BBITYCK HeET. I10 3TOM MpUuKMHE 9acTO paccMaTpUBAIOT TaK Has3bIBae-
MBI YUCTBIH POAYKT — pasHocTh Y* = X* —Vv®. CTOMMOCTH YHCTOTO
MPOJYKTA areHTta ONpejelsieT BKIAJ 3TOr0 areHra B o0l 00beM
IPOM3BOJICTBA:

Y=y

aeP

Byznem cuurarh, 9TO MPOM3BOICTBEHHBIE BO3MOYKHOCTH arcHTa a
3aJ1al0TCSl B 3aBUCUMOCTH OT 00beMa MCIIOJIb3yEMBIX PECYPCOB (DYHK-
mmenr F2(1).

OO6beM MPOU3BOJICTBA JIFOOOTO MPEANPHATHS OIPaHUYEH B COOT-
BCTCTBUU C UMCHOIIINUMCHA O60pyﬂOBaHHCM. Bennunna MakcuMajabHOI'O
pasmepa BBIYCKA, JOMYCKAEMOr0 MMEKOIIUMCS 000pYI0BaHUEM, HA-
3BIBAECTCS HPOU3BOOCHIEEHHOU MOWHOCHIBIO:

m? = max fe.

Bynem cuurarh (pUKCHPOBAHHON BEIMYHMHY TPYIAOEMKOCTH IPO-
u3BoICTBa Kaxoro areara A°. Torma ¢pyukmuo f (1) moxHo 3ame-
HUTh KYyCOUYHO-JTMHEWHOM (QyHKITUEH

. La I1<2*m?,
p*()=<1 (1.11)

a

m?, |>21°m®.

N300pa3uB Ha MIIOCKOCTH JJIsl BCEH COBOKYITHOCTH MIPOHM3BOIUTE-
neit 3navenus A° u M*, nony4uM pacnpedenenue npouzeoocmeen-

HBIX MOWHOCMEN O MEXHO02UAM, KOTOPOE XapaKTePU3yeT NPOU3-
BOJICTBEHHYIO 0a3y X03HCTBa B HEKOTOPBIH (PUKCHUPOBAHHBIN MOMEHT
BpeMeHH (CM. puc. 2).

Bo3moxkHOCTH BCell cHCTEMBbl areHTOB-IIPOU3BOIUTENCH, pado-
TaIIMX B PaMKax OAHOW 3KOHOMHKH, ECTECTBEHHO XapaKTEPU30BaTh
peleHreM 3a1auy 00 ONTUMAIbHOM paclpellelIeHuH Pecypca MEXIy
9TUMH areHTamu [4, 22]. Mbl paccmarpuBaeM CTaTHYECKYHO 3a/ady,
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IMO3TOMY pPacCHpeaACICHUC MOIITHOCTEM IO TEXHOJOTHSM CUYHUTACTCS
3aJaHHBIM U (1)I/IKCI/IpOBaHHI)IM.

»

A

Puc.2

[Tycth 5KOHOMHKA pacmonaraeT CyMMapHBIM O0BEMOM pecypca
L, KoTOpeIii HEOOXOOUMO PACIPEACTUTE MEXKAY areHTaMH MPOU3BO-

JIMTEISIMH, OTIPeAENB 9acTi | Tak, 9To0BI

i<t (1.12)

aeP

U IIPU 3TOM JOCTUTAJICA MAKCUMYM CYMMAPHOT'O BBIITYCKa

Y=>y

aeP

B cuiny npubmmkenus (1.11) Bbimyck y* He MOKET NMPEBOCXOAUTH

MOIIHOCTHU:

y*<m? (1.13)
U TpeOyeT onpeAeIeHHOr0 00ecIeYeH s PECypCaMH:

Aty <I?, (1.14)

MakcumanbHOE 3HAaUY€HHE CYMMAapHOIO BBIIIYCKA, BBIPAKEHHOE Kak
¢byHKIHS 00mIero oObeMa pecypcoB, MPH 3aJlaHHOM pacIpeelIeHuU
MOIITHOCTEHN 10 TEXHOJIOTUIM
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Y =F(L) = max Zya npu orpannuenusx (1.12)-(1.14) (1.15)

y*1e20 aeP
Ha3bIBaCTCS MOOeNbl0 npoussoocmea Xaymexkkepa-Hoxancena.
3amaya (1.15) sBisiercs 3a1a4eit IMHEHHOTO MPOrPaMMHUPOBAHHS.
OpnHako IS ee SKBUBAJIIEHTHON ()OPMYIHPOBKH:

] |2
maxE min| m?, — ,ZlasL,
I aeP /’La aeP

pelIeHre MOXKET OBITh JIETKO TOJyYEHO ¢ MOMOIIBIO MPUHIKIIA ypaB-
HuBaHus ['epmeiiepa [7]. 3aHymepyeMm NpOH3BOAUTENCH B MOPSIKE

BO3pacTaHus TpynoeMKoctd A°. Toraa mepBblii MPOU3BOAUTEND IIO-
nyant pecype ' =A'm' u BHeceT B cyMMapHBIH BBITyCK BKIag M.
Bropoii mpousBoauTenh modyuut pecype 1> = A°m® u 106aBuT K BbI-

nycky m’. Tak GyeT NpoIoJKaThes 0 TeX Top, MOKa He KOHUHTCS
pecypc®, T.e. 10 Takoro mpomssomutens b e P, TpymoeMKocTs mpoms-
BOJICTBA KOTOPOTO A’ YIOBIETBOPSET YCIOBUIO
Ami<L< > A'mt . (1.16)
aA<i® aa<a®
To, Ha KaKOM MMEHHO TPOU3BOAMTEINC 3aKOHUUTCS PECypc, 3aBUCHUT
0T 06’bEMa ITOTO pecypea, MO3TOMY MOKHO CUnTaTh, 4to A° = £(L).
[Ipn onTHManbHOM pacHpeleseHuH pecypca HPOU3BOIUTEIN C
tpynoemkocthio A° <&(L) OymyT paboTaTh Ha MOJHYIO MOIIHOCTb, &
HPOU3BOIUTENH C TPYAOEMKOCTEIO A® > &(L) BBIMycKaTh IPOAYKT HE
Oynyt. «IlorpanuyHbiily Hpou3BOAUTENs D OygeT HCHIOIb30BaTh
yacTh pecypca L — Z A*m? | koToporo B 00IIeM cilydae HE XBa-

aA?<E(L)
TUT AJIA paGOTBI 9TOIr0 MPOU3BOAUTEIIA HA MOJHYKO MOMIHOCTD. B pe-
3yJIbTaTe COBOKYITHBIN BBIITYCK COCTaBUT
L- > A'm®
_ a b b _ al®<E(L)
F(L)_ Z m +y 7r)1ey - ﬂ,b
a1t <&(L)

® Ecim Boe MIPOM3BOANTEIH OYIYT 0Oecre4eHbl pecypcoM, TO BCE OHM OyayT
paboTaTh Ha MOJIHYIO MOIIHOCTB. B TakoM citydae 3ajaya MMeeT TPUBHAIb-
HOE pElICHUE.
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XOTs MBI TOJYYHMIH JOCTATOYHO MPOCTO PEUICHUE TUCKPETHOH
3aJa4i ONTUMH3ALNH, SICHO, YTO UCIIOJIB30BATh €ro ISl aHallu3a Ipo-
M3BOJICTBEHHOTO CEKTOpa HE O4eHb ynooHo. Kpome Toro, mpu Hamu-
YUK OOJBIIOTO YKcia OJM3KUX [0 CBOUM TEXHOJOTUYECKUM XapaKTe-
pHUCTUKAM MPOU3BOJIUTENICH BEIMYMHA HEAOUCIIOIB30BAHHONW MOIIHO-
CTH OKa)KeTCsl HecyllecTBeHHOM. [Io 3TUM mpuuMHaM MBI alIpPOKCH-
MHUPYEM pacHpeesieHne MOIIHOCTEH IO TEXHOJIOTUSAM HEOTpHLa-
TenbHOM (QyHKuuer miotHoctn M(A). OHa moka3zaHa Ha puc. 2 He-
MIPEPHIBHON KPHUBOW. AMNMPOKCHMAINHS AODKHA OBITH TaKOM, UTO IS
HE CIIMIIKOM MAalbIX MHTEPBAJIOB A IIKajbl TPYJOEMKOCTEH BBIINOJ-
HSUIOCH IPUOJMKEHHOE PaBEHCTBO

> m* =~ [m(A)dA. (1.17)

aileA A
Jns mpocTOoThl MBI OyAeM Hpeanoiararh, 4To IUIOTHOCTH M(A) He-
NpEepBIBHA U CTPOTO MOJIOKHUTENIbHA, HAYWHAsI C HEKOTOPOTO HEOTpPHU-
ATENBHOTO A .

ITepexon Kk HEMPEPBIBHOM MIIOTHOCTU PaCHpeIeICHUS MOLIIHOCTEH
m(A) o3HayaeT, YTO MOIIHOCTHU CIUIONIb 3aMOIHSIOT IIKATY TPYA0SM-
kocTd. CyMMBI IIpH 3TOM NIPEBPAILAIOTCS B MHTETPaJIbl, HEPABEHCTBO
(1.16) cTaHOBHUTCS pAaBEHCTBOM:

&
L=J')Lm(/1)d/1, (1.18)
0
a COBOKyrIHI:IfI BBIITYCK OIIPEACIIACTCS BBIPAKCHUEM

F(L)=i m(A)dA . (1.19)

B cuity HempepbIBHOCTH IUIOTHOCTH PacHpeieeHus] MOIIIHOCTEH
m(A) ypaBuenue (1.18) Ha BenmuunHy £ MMeEeT €MHCTBEHHOE pellie-

Hue [11] f(L)e(Z,oo) npu Le(O, I:), rae [zT/lm(/l)d/i — ToJn-

HOC 4YHUCJIO pa60q1/1x MCCT.

Ecmm L<oo m L>L, TO pecypchl OKaxyTcsi W30BITOYHBIMH, H
BCE MOIITHOCTHU Oy IyT paboTaTh.
Takxum 00pa3om, COBOKYITHBIH BBITYCK:
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jm(ﬁ,)dﬂ, £ L:jzmu)dx, L<L,

F(L)=1° . (1.20)
M =[m(1)d2, L>L.
0
ITpu Le (0, I:) ¢dynkums F(L) sBusercs:
1)  HeoTpHIATEIBLHOI;
2)  riaakoii (o Teopeme o HessBHOUM (yHkimm [11]);
3)  CcTPOro MOHOTOHHOM, TOCKOIBKY
¢
i d j m(1)d A o
F(L)=—=—0 . m((‘”f))d‘”f ~=>0, (1.21)
m
d [ Am(4)d4 smie)ds ¢
0
4)  CcTpPOro BOTHYTOM, IOCKOJIBKY
’ -1 2
(L) _aF" : dg _ g_mg(;jf =_§3n:(§) <0 (1.22)
d [ Am(2)dA
0
F(L) _

0.

5) o0yamaer coiictBoM lim
L—oo L

3amerum, yro nomyuuBmascs ¢ynkuus F(L) ymosnerBopsier
ycioBusM (1.8), HakiaabBaeMbIM Ha MPOU3BOJCTBEHHYIO (DYHKIIHIO,
KOTOPYI0 MbI onpezenwtn B 1. 1.2.1. DTu nBa onucaHus SBISIOTCS
OKBUBAJICHTHBIMU. JleHCTBUTENBLHO, IS JI000H (yHKIWU, 00Janaro-
mieit cBoiictBamu 1)-4) ypaBuenue (1.21) ompezenser eTUHCTBEHHYIO
HETIPEPhIBHYIO MOHOTOHHYIO QyHKIuI0 L(E), moncrasiss KOTOPYIO B
(1.22), MOXHO TOJIyYHTh BBIPAXKEHHE JUII COOTBETCTBYIOIIETO pac-
npenenerus: MoutHocT M(E) . Takum 00pa3oMm, JTHO0YIO TPOU3BOICT-
BCHHYIO (YHKIMIO MOXXHO TpenctaButh B Buae (1.20) ¢ momorsio
HEKOTOporo 3((HekTHBHOTO pacpeeieH I MOITHOCTEH.
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Vnpasicnenue 5. Onpedenums nromuocms M(E) ons npouszsodcm-

L

sennoti hynxyuu F (L) = A(fj ,ae(0,1).

[TperMymiecTBO MPEACTaBICHUS MPOM3BOJACTBEHHBIX BO3MOXKHO-
cTel 3 (HEeKTUBHBIM pacipeeIeHHEM MOIIHOCTEH MPOSBISETCS TPH
OIpE/ICICHHH TTPOM3BOICTBEHHBIX BO3MOKHOCTEH OOBEINHEHHS ABYX
NPOU3BOJCTBEHHBIX CUCTEM. I1yCTh JBE MPOM3BOIUTEINS, XapaKTePH-
3yromuecs: nmpousBoAacTBeHHbIMU (ynkimsamu F (L) n F,(L), oObe-
JTUHSIOTCSA. TOraa MpOM3BOACTBEHHBIC BO3MOKHOCTH OOBEIMHEHHON
CHCTEMbI COCTABJISIOT

FlZ(I:):LnEaB(() {Fl(L1)+ Fz('—z)}’ (1-23)
Li;—lf;:[
a e cymmy F (L) +F, (L), mockosibky npoOU3BOACTBEHHBIE (HYHKIIUH

He SIBJIAIOTCS aJIUTUBHBIMHU.

ITokaxxeM, 4TO aAAUTHBHOM XapaKTEPUCTUKOW MPOU3BOACTBEH-
HBIX CHCTEM CIYXHUT 3((EKTUBHOE paclpeeleHre MOIIHOCTEH 1o
TexHonorusM. PaccMoTpum citydail r1agkux, cTpOro MOHOTOHHBIX U
CTPOro BOTHYTHIX Mpou3BoacTBeHHbIX QyHKimA F (L) n F,(L), xo-

TOPBIC JOMOJHUTEIIBHO YAOBJICTBOPAIOT YCIIOBUAM!
- ’ - r -
limF (L)=o, limF (L)=0 i=12.
L—0 L—oo
Brimonnenne 3Ttux yCJIOBI/Iﬁ OGGCHG‘-II/IBaeT OTCYTCTBUEC MaKCH-

myma (1.23) B touke L =L,=0. Torma 3HaueHue MakcUMyma B

(1.23) corsacHo Teopeme Kyna-Takkepa [37] coBmamgaeT co 3HaUYCHH-
eM MakcumyMa ¢GyHkimu Jlarpanxa

£(L, L i) = F(L) + Fy(L) + (L -1, ~ L)

[pencraBum mpousBoacTBeHHble GyHkuun F u F, addexrus-
HBIM PAaCIpeAeICHHeM COOTBETCTBYIOIIMX MomHocTedl M, (4) u
m,(4):

& &
R(L)=[m(dA, L = [im(2)d,
) &
R (L) = [m,(A)d2, L, = [ im,(2)d2.
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Teneps yureMm B 3aj1aue moucka Makcumyma ¢GpyHKimu Jlarpamxka
3TO TPEACTaBICHUE. 3aMETHM, YTO MaKCUMH3AIUs OyIeT MpPOU3BO-
JUTHCS 110 HOBBIM IEPEMEHHBIM & U &, !

4 &
L& & 1) = [ (A)dA+ [ m,(2)d A+

& &
+ | L= [ Am (A)d A~ [ Am,(A)d A |
0 0

Beorunciisis npousBoansie o & u &, u npupaBHuBas ux K 0,

%:mi(;)—uémi(é)w, i=12,

C YYETOM CTPOTOM IOJIOKUTESIIBHOCTH TNIOTHOCTH 3()()EKTUBHBIX pac-
npeneneHui, nonyyaem, uro & =1/, i=12.

3nauenne MakcumyMa B (1.23) onpezessieTcss paBeHCTBOM
1

51 52
Fo(0) = [m(A)dA+ [m(2)da= [ (my(2)+m,(2)),

1€ MHOXKXHTCIIb Harpaana OMpeaAcIACTCA U3 YCIOBUA
U p

& &
L=[am2)da+[am,(2)dA = [ A(m,(2)+m,(4))d2.

Takum obpa3omM, cymma miotHocteir m (4)+m,(4), orBeuaro-
MIMX TPOM3BOACTBEHHBIM QyHKumsM F,, F,, OyzneT mioTHoCThIO, MO-

pOoKAaroIeil MPOr3BOACTBEHHYIO MOIIIHOCTh OOBbETUHEHUS JIBYX MPO-
M3BOJICTBEHHBIX €IUHMLI.

CBOMCTBO aJIUTUBHOCTU PACTIPEACICHUNA, KOTOPOE BEPHO U IS
HETJIaJJKUX TPOU3BOJICTBEHHBIX (PYHKIIHM, TO3BOJSET OTOWTH OT TIpsi-
MOT'O COIIOCTABJIEHUS Ar€HTa-IPOU3BOJUTEINSI €r0 MOIHOCTH. MOXHO
CUMTaTh, YTO NMPOU3BOAUTENL UMEET B CBOEM DPACHOPSDKEHHH HaOop
IIPOU3BOJICTBEHHBIX MOIIHOCTEM, WM, YTO TO K€ CaMoO€, XapaKTepu-

3yeTCsl HE KYyCOYHO-JIMHENHON MPOM3BOICTBEHHOM (YHKIMEH ¢° BU-

na (1.11), a Boruyroii ¢pyukuueit f®(l) obuiero Buma. CoBokymnHoe

pacripeneneHre MOIIHOCTeH OyneT Toraa mpocTo cyMMoil a3 deKTHB-
HBIX pacrlpeJieNIeHHi, OTBEYAIOUIMX MPOU3BOJICTBEHHBIM (YHKIUSM
OTJIENBHBIX ar€HTOB:
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m(A)=>_m*(1), fa(l)zj m*(1)d4 , | =j/1ma(/1)dﬂ, :

aeP
Ecmu pacnupeacacHus ma(ﬂ,) A0CTAaTOYHO «pa3Ma3aHbl», TO IPU

ONITHMAJILHOM pacIpesieieHnu pecypca L Mexay arentamu He Oyner
HepaOoTtaromux areHToB. lIpocTo y areHTOB OyaeT HE MOIHOCTHIO
3arpy>keHbl UX  CyMMapHble  TPOW3BOJICTBCHHBIE  MOLIHOCTH

M? = Iowma(l) dA . 3arpyska OyaeT OnpeaenaThes TaK, 4To Mpeeb-

Has TPOU3BOIAMTEIBHOCTh Of a(I)/6| =1/¢ y Bcex areHToB Oyner

OJIMHAKOBOM.

Tenepp oOpaTHMCSi K BOIPOCY O COOTHOIIEHHH 3((EKTHBHOTO
pacnpeneneHusl MOIHOCTEH U MUKPOIKOHOMUYECKHUX JaHHBIX O TeX-
HUYECKUX XapaKTEPUCTHUKAaX pa3lWyHbIX npeanpuatuid. Ecau Mel pac-
CMOTPUM TPYIITy OPEANPUITHI OJHOM OTpaciu, BBIIYCKAOUUX JOC-
TATOYHO OJTHOPOJHYIO MPOAYKLHMIO, TO Pa3IMYHbIE TEXHOJIOTUHU 3aMe-
HIAIOT JAPYT Jpyra NpH Pa3indHOM COOTHOUICHUH LIEH Ha (haKTOPEI
npomsBojcTBa. Kak Gbuto mokasano JI.Moxamcenom [44], B Takom
clIy4ae 3MIHUPHYECKHE JaHHBbIE O 3arpy3Ke MOIIHOCTEH M JaHHbBIE O
TEXHMYECKUX XapaKTePUCTUKAX MPEANPHUSATHI COTIacyroTcsl C OIU-
CaHHOU MOJIENBIO.

B Tom ciyuae, koraa peds UAET O IPOU3BOJCTBE BaJIOBOI'O BHYT-
peHHero mnpopaykra, cutyauuss uHas. BBII co3zmaercs paznuuHbIMH
OTpacisiMU, TEXHOJOTUH MPOU3BOACTBA B KOTOPBIX IOMOJHSIOT APYT
Ipyra. B To xe BpeMs TpyAOEMKOCTH MHPOU3BOJCTBA B PA3IHYHBIX
OTpaciigax CYLIECTBEHHO OTIH4aroTcs. [1o3ToMy mpu mocTpoeHuu co-
BOKYITHOTO paclpeAesieH!sI MOITHOCTEH MO TEXHOJOTHH Mo00Has
KapTHHA, CKOpEe BCEro, He moiyuutcs. OJHAKO MPAKTUKA MMOKA3bIBa-
€T, YTO COBOKYIIHBIM 00BEM MPOM3BOACTBA JOCTATOYHO TOYHO MOXKET
OBITH OMHKCAH C MOMOIIILIO IPOU3BOJICTBEHHOM (DYHKIIUH, KOTOpasi, KaK
MBI 3HAa€M, OTOXAECTBIISIETCA C HEKOTOPOU IJIOTHOCTBIO pacnpesesne-
HUS MOLIHOCTH. TaKyr «arperupoBaHHYIO» INIOTHOCTb, BUIUMO, ClIE-
JIyeT TOJIKOBAaTh KaK COBOKYITHOCTH NPOW3BOJICTBEHHBIX MOIIHOCTEMH,
COOTBETCTBYIOILIUX PA3IMYHBIM IMPEANPUATUSAM PANTUUHBIX OTpaciei,
00pa3yrInM TEXHOJIOTHIECKYIO IIETI0YUKY.
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1.2.3 JIMHEWHBIE MOJEJIA ITIPOU3BOJICTBA

Teneps MBI 0OpaTHMCSl KO BTOPOMY BapHaHTy OMHCAHHS MIPOU3-
BOJICTBEHHBIX MPOLECCOB, & UMEHHO, OyIeM CUMTaTh, YTO MPOU3BOJ-
CTBO B SKOHOMUKE Pa3AeICHO MEKAY HECKOJIbKHUMHU OTPACIAMH, KaX-
Jas U3 KOTOPBIX B CBOEM IIPOM3BOJACTBE 3aTpauyrBacT MPOAYKLHUIO
Ipyrux otpacieil. OTHOCUTEIBHO CTPYKTYpPHI POU3BOJICTBA CHETAEM
OJIHO CYILIECTBEHHO IPEAINOJOXKEHUE: OyleM CUMTaTh OTPACIM YHC-
TBIMU. DTO 03HAYaeT, YTO KaKJas U3 OTPaciel BBIIYCKACT OXHOPO-
HBIH TIPOAYKT. s onucanust TAKOH CTPYKTYpBI MPOU3BOJICTBA OOBIY-
HO TIPEIIIONIAraeTcs, YTO TEXHOJIOrHYeckoe MHOKecTBO (1.6) mopox-
JaeTcs IMHEHHBIM OTOOPa)KEHUEM.

1.2.3.1 Mopuens JleouTheBa

byneMm cuutaTh, 4TO BECh POU3BOACTBEHHBIN CEKTOP SKOHOMUKH
paszernieH Ha N 4HCTHIX oTpacieil. B mponecce mpous3BoacTBa Kaxaast
OTpaciib BBITYCKAET MPOAYKT TOJIBKO OJHOTO THIA, U Pa3HbIE OTPaCiIu
BBIITYCKAIOT pa3Hble NPOLYKTHI. [Ipu mpon3BoAcTBE CBOETo BUAA MPO-
OyKTa OTpacib HYKAAeTCs B MPOAYKLUUM Opyrux orpacieid. Ilpearo-
JI0>KUM, 9TO B HEKOTOpPBIf MOMEHT BPEMEHU 1, COCTaBJIEH OanaHCO-
BBII OTYET MO BCEH SKOHOMHUKE 332 HEKOTOPBIA MPOMEKYTOK BPEMEHHU
(Hammpumep, Tox) O crenyromei Gpopme:

511 512 o a’ln Cl

a‘21 a‘22 e a2n C2

(1.24)
anl an 2 ann 6n
Vi VY Vi

3nech uncna ot 1 10 N — HOMepa oTpacneii, &; — 00bEM MPOAYKITUH
oTpaciay C HOMEPOM |, M3pacxoJOBaHHON OTpaciabio | B MpoIecce
MIPOU3BOJICTBA 3a OTUCTHBINA MEPHUO/I, \7j — 00mwMii 00BEM MPOTYKITHUH
(BanoBoii BbITyCK) ]I oTpaciu, C; — 00beM MpomyKimu - OT-

paciii, KOTOpBIi ObUT M3pacXo/J0BaH Ha KOHEYHOE motpebieHue (He-
HPOU3BOJICTBEHHBIC HY)KIbI, HAKOIUICHHE W BO3MEIICHUE BBIOBITHS
OCHOBHBIX (POHJIOB).
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Benmnunas! &; TOKAa3bIBAIOT PACIPE/CITICHUE NPOAYKLIMH i —i oT-

paciu 1o APYruM OTPACIsIM U KOHEUHOMY MOTPEOJICHHIO:

Ecnm Bee cron6upt matpuust (1.24) paspenuts wa V;, To nomy-

YUTCA MaTpulid, XapaKTCpU3yromlasa CTPYKTYpYy IMPOU3BOJACTBA U TCX-

HOJIOTMH B K&X/I0/ OTpaciu. B Takom ciyyae BEIMYMHBI & = % Ha-
i
3BIBAIOTCS KOIppuyuenmamu npampix sampam.

Marpuua, coctaBieHHast U3 K03()(OUIIHEHTOB MPSIMBIX 3aTpaT, He-
ceT HHPOPMALIUIO O TEXHOJIOTHYECKOW CTPYKTYpE MPOU3BOJCTBA — IO
ee M3MEHEHUIO MOXXHO HPOCIIEANTH pa3BUTHe TexHoNoruid. [Ipumem
CIIIyIOIINE YCIOBHSL:

1) cioxuBLIAsCS TEXHOJOTUS TPOU3BOJCTBA HEU3MECHHA B Tede-
HHUH HEKOTOPOTO NMPOMEeXyTKa Bpemenu [1,,T,];
2) CYIICCTBYIOIIME TCXHOJIOTUU JIMHEHHBI, T.€. Ul BBIIyCKa MPO-

AYKOUA B 00bEME X; HEOOXOIMMO M JOCTATOYHO IPOU3BECTH

3aTpathl B 00bemax X;d;, i=1n, Bcex orpacnedl. Dror dakr

Ob11 oOHapyxeH B.JleonteeBbiM B 20-¢ Tompl XX Beka B pe-
3yabTaTe aHajiu3a OOIIMPHOTO CTATUCTUYECKOTO Marepuana.
TouHee roBoOpsi, OH BBUICHWII, YTO M3MEHEHHE KOI(P(UIIMCHTOB
OPSIMBIX 3aTPaT HPOUCXOJHUT rOpas3io MEICHHEe, YeM H3MEHe-
HHE 37eMeHTOB Matpulisl (1.24).

B Takom citydae TexHosgorndeckoe MHOkecTBO (1.6) moposkaaer-

ca orobpaxenneMm F(X)={y|yA<x, y>0}, rae marpuna A=(a;)

OIMCBHIBAET TEXHOJIOTHIO E€IUHUYHON HHTEHCHBHOCTH PabOTBI BCEX
otpacieii. O6o3HaunM uepe3 X =(X,...,X,) BEKTOp BBIITYCKOB (HH-

TeHcuBHOCcTel). [IpyM Takoil MHTEHCHMBHOCTH Ha IPOU3BOJICTBEHHEIE
HYXKIBl PacXoyeTcsi MpOayKIusl oTpacieii B konudectBe AX. Torma
Ha KOHEYHOe MOoTpebieHne ocraercst C =X — AX.

OCHOBHOI BOINpPOC, BOSHUKAIOIIWKA B OMUCAHHOM CUTyaluu, CO-
CTOUT, OJTHAKO, HE B TOM, YTOOBI OMPEJCIUTh, UTO OCTAHETCS Ha KO-
HEYHOE IPOU3BOJICTBO, a B TOM, KaKOU JIOJDKHA OBITh HHTEHCHUBHOCTH
MPOU3BO/ICTBA, YTOOBI O0ECIIEUUTh 3a/IaHHBIN YPOBEHb MOTPEOJICHUSI.
Takum 06pa3oM, Hy>)KHO HAWTH PEIICHHE CUCTEMBI
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X—Ax=c, x>0 (1.25)
pu GUKCHPOBAHHBIX A U C .

Vpasuenue (1.25) BMecTe ¢ uHTEpIpeTanneii X, A U C Ha3bIBa-
ercsi modenvto Jleonmvesa. Ecnu perienue cuctemsl (1.25) cymect-
BYeT 151 JTF000r0 BeKTOpa C, TO Mozesb JleonTheBa (1 Marpuia A)
Ha3bIBACTCSI HPOOYKMUGHOIL.

Onpeoenenue. MakCUMAIBHOE 110 MOJYJIIO TIOJOKHUTEIHLHOE CO0-
CTBEHHOE YUClIO A, MaTpuibl A HasbiBaeTcsa uucioM PpobeHmyca.

CootserctBytoumii ynciay ®@pobeHnyca cOOCTBEHHbIN BEKTOp X, Ha-
3bIBaETCS BEKTOpoM DpobeHmyca.

Teopema. Mogens JleontbeBa (1.25) mpomyKTuBHAa Torma u
TOJIBKO TOT 1A, Korga A, <1.

CTporoe 10Ka3aTelnbCTBO ITOTO YTBEPKACHUS MOKHO HAilTH, Ha-
npumep, B [2]. 31eck ke Mbl 00CYAUM TOJIBKO SKOHOMHUYECKHUI CMBICI
CBOJCTBA MPOTYKTHBHOCTH.

Onpeoenenue. Matpuria A pa3sMEepHOCTH NxN Ha3bIBaCTCS He-
Pas3IoKUMOH, eclii OJHOBPEMEHHOH TNepecTaHOBKOM CTPOK M CTOJNO-

I[OB €€ HeINb3s MPUBECTH B BUAY 0 A , e A — MaTpuna pas-

mepHoctu K xK , A, —matpuia pasmepHocta (n—Kk)x(n—k).

Hepasznoxumocts Matpuiibl B Mojiesin JIEOHThEBA O3HAYAET, YTO
KaXKAasi OTPaciib UCIOJIB3YeT XOTs Obl KOCBEHHO TMPOIYKIIHMIO BCEX
oTpacien.

YI00HBIM J1s1 TIPOBEPKH MPOIYKTHBHOCTH MAaTpHILI A U KO-
HOMHUYECKH OCMBICICHHBIM SBJISETCS TOCTATOYHBIA MPU3HAK MPOIYK-
TUBHOCTH: €CJIM MaTpHuiia A HeOTpUIaTelIbHA M Hepa3IoKiMa, CyMMa
3JIEMEHTOB KaXI0H CTPOKU He Oouibiie 1 ¥ XOTs OBl JUIsl OJTHOM CTPO-
ku ctporo Menbmie 1, To momens JleontreBa (1.25) ¢ marpureit A
MPOJIYKTUBHA.

OneMeHT &; MaTpuibl A TOKa3bIBAET, HA KAKYKO CyMMY | -5 OT-

paciib pacxodyeT MPOXYKIMU OTPAcid |- OTpacium W3 pacyera Ha
€IMHHILy CBOCH IPOLYKIUH. Y CIOBHE [ =Z% <1 o3Hayaer, 41O i -
i

51 OTPACIIb CIIOCOOHA YJIOBJIETBOPUTH 3aIIPOCy BCEX OTPACIIEH.
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VYnpaoicnenue 6. Ilokazamo, umo ycrosue I, = Zaij <1,i=1..n,ue

j
A61AEMCA O0CMAMOUHBIM OISl RPOOYKMuUGHOCmY mampuysl A= (aij) .

OTMCTI/IM, 9TO €CJIh MOJiellb JIeoHTheBa MIPOAYKTUBHA, TO BEKTOP
BaJIOBOI'0 BBIITYCKa, KOTOpBIP'I HCO6XOI[I/IM AJI1 YIOBJICTBOPCHUSA KO-

HEYHOro cmpoca C, ompenensercs BolpaxeHnem X=(E—A)"'c.
3nech u nanee E o0o3HaYaeT eMMHUYHYIO MAaTPULLY.
Bonee obmuit moaxoa K OMUcaHuio (GYHKIIMOHUPOBAHUS MHOTO-

OTpacieBOM APKOHOMUKHU mpenocTaBiser monaenb Heitmana. Ilpenmo-
JIOKHM, YTO B SKOHOMHUKE BCC NPOAYKTHI BBIIIYCKAIOTCA B PE3YyJIbTATC

KOHEYHOro Habopa MNpPOM3BOJCTBEHHBIX mpoueccoB Buma (a’,b’),
j=1m, rme Bexrop a'=(a;,...,a;) OMHCHIBAET 3aTPaThl, BEKTOP
b’ =(by;,...b;) — BEIMyck TOBapoB mpH (YHKIHOHMPOBAHHH | -TO
mpolecca ¢ €IMHUYHOH MHTEHCHBHOCTBIO. O6osnaunm A= (g;),
B=(b;). Torma TexHonmorust mMpoM3BOJCTBA B JKOHOMHKE 3a/1a€TCS

napoil HeoTpunaTenbHEIX MaTpull (A, B), KoTopble Ha3bIBAIOTCS, CO-

OTBETCTBEHHO, MAMPUYEIl 3amMPam 1 Mampuuell 6bInycKa.

Jlnst 1r000r0 BEKTOpa MHTEHCHBHOCTEH X =(X,...,X,), X = 0,
MOXXHO ONpEACINTE MHOXCCTBO (1)I/IKTI/IBHI)IX IIponccCCoB, ONMCBIBAIO-
IIAX PEKUMBI COBMECTHON pabOThI OTPACeii, COOTBETCTBYIOIINX yKa-
3aHHBIM TPOU3BOJICTBEHHBIM MPOIIECCAM:

C={(y,2)|3x>0:y=Ax, z=Bx}.

Takum 00pazom, TexHosormdeckoe MHokectBo (1.6) B mMomenn
Heiimana nmeer Bun: F(X)={y|3z>0: y=12B, zZA<X}. flcHo, uro
Mozieb JIeOHThEBa SIBJISETCS YacTHBIM CiiydaeM Mojenn Helimana
nmpu N=m, B=E.

Monens JleoHThEBa NOMyCKaeT pa3iMyHbIE PACIIUPEHUs, U3 KO-
TOPBIX MBI PACCMOTPUM BO3MOXKHOCTH Y4e€Ta B MPOU3BOICTBEHHOM
Tpolecce TPYAOBBIX 3aTpar.
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1.2.3.2 VYwder TpynoBBIX 3aTpaT B Moje/lu JIeoHTheBa
Comnocraum | -i otpaciu aucio |; >0, o6o3navaromee 3aTpaThl

TPYJOBBIX PECYPCOB MPH SITUHUYHON MHTEHCUBHOCTHU JAHHOTO TEXHO-
JIOTHYECKOTO Tporiecca (oTpaciu). B TakoMm ciaydae TeXHOIOTHS TIpo-
u3BocTBa npencrasisercs napoit (I,A), roe 1=(l,,...,1,), A — mar-
pHIla MPSAMBIX 3aTpaT. byeM cuutarth, 4To 00IIKE TPYAOBEIE PECYPCHI
orpaHuyeHbl BenmuuuHoi L >0 .

Ecnmu pexum pabOThl SKOHOMHUYECKOW CHCTEMBI, OMUCHIBAEMOM
MoAeNbl0 JIeOHThEBA, 3aJa€TCsI BEKTOPOM HMHTEHCUBHOCTEH X, TO B
HOBOH CHTyallMu yKe He Jr000# BekTop X =0 OymeT JOMyCTHMBIM.
WHBIMY CITOBaMH, PEIICHHE CHCTEMBI

x—Ax=c, (x,1)<L, x>0

CYLIECTBYET HE MPH JIOOOM HEOTPUIATEIbHOM C W, 3HAYUT, HEJIb3s
CTaBUTHh BONPOC 00 YTOBIETBOPEHUH TIOOOT0 KOHEYHOTO MOTpedIie-
Hust €= 0. OaHako B TAKOW CUTYallMH MOXKHO TIEPEHTH K CIICAYIOIIeH
3a7iaue ONTUMH3AIINH.

[peanonoxum, uro Bektop €=0 3amaeT He KOHEYHBIH crpoc, a

TONIBKO €ro CTPYKTypy, T.¢. |c|=1. Toraa moxHo paccmoTpers 3aa-

1y
maxX o

x—Ax>ac, (x1)<L, x>0.

OHa oTpakaer cTpemiieHHe K MAaKCUMH3allii KOJIMYECTBA BBIMYIICH-
HBIX «KOMILUIEKTOBY C .

3ameTum, 4TO eciii MaTpuna A mpoaykTuBHA, TO 3ama4a (1.26)
normycruma. Hanpumep, ecnmu o =1, To B crity IpOJIyKTHBHOCTH MaT-
puisl A CylIecTByeT HEOTpHIATElIbHOE pelieHHe X ypaBHEHUS
X—Ax=c. Jlna mroboro L >0 mnaiimercs Takoe umcio w >0, 9ro

(1.26)

< UX, |> <L. Tornma Bektop wX, o=y, OyoeT AOMYCTHMBIM B 3ajaue

(1.26). CnenoBaTenbHO, 3Ta 33/1a4a KMEET PEIICHHUE.
ITocTpoum K Hei MBOMCTBeHHYIO [5], BB BEKTOp IBONCTBEH-
HBIX TIEPEMEHHBIX [ K IEPBOMY HEPaBEHCTBY M JBOWCTBEHHYIO IIe-

PEMEHHYIO ( — KO BTOPOMY:
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min Lq
(1.27)
lg> p(E - A), (c,p)<1, p=0,q=0.

Pemenne 3amaun, aBoiictBentoi K (1.26), momyckaer BIOJHE OII-
PE/ICICHHYIO SKOHOMUUECKYIO HHTEPIPETaIMio. PaccMOTpUM HEKOTO-

poe pemenne (p,q°) 3amaun (1.27). Y3 TeopeMbl ABOHCTBEHHOCTH

CIIelyeT, 4TO €clu, K mpumepy, P, >0, To COOTBETCTBYIOLIEE 3TOM

KOMIIOHEHTE JBOMCTBEHHOTO BEKTOpa OTPaHWYCHHE B MPSIMOU 3aaade
B TOYKE pEIICHWS  BBIIONHAETCS KAk  paBeHCTBO,  T.e.

n
aClle—Zainj. D10 o3Havaer, 4yro 1-i MPOAYKT pacxomyercs
j=1

MIOJTHOCTBIO Ha TMPOM3BOJICTBEHHBIC HYK/bI H KOHEYHOE TOTpeOICHHE.
Tem caMbIM, MOYKHO CKa3aTh, 4TO ITOT pecypc aedurmreH. HaoGopor,
ecmu P, =0, To MOKHO MOKa3aTh, YTO HaifleTCs TAKOE PElIeHHUe Tpsi-
MOif 3a/1aui, B KOTOPOM COOTBETCTBYIOI[EE OrPAaHUYCHUE HA HCIIOJb-
30BaHHE pecypca OyIeT BBIMOIHEHO KaK CTPOroe paBeHCTBO. Takum
00pa3oM, 3TOT Pecypc HCIOJIb3YEeTCsl HE MOJHOCTBIO. JTO O3HAYAET,
YTO JABOWCTBEHHbBIC IEPEMEHHBIC K OIPAaHHYCHHSIM Ha PECYPChl HMEIOT
CMBICJI 0OBEKTUBHO O0YCIIOBICHHBIX OLIEHOK 3THX PECYPCOB .

Ecnu marpuiia A Hepasnokuma, TO B JI0OOM pemieHuu (X, )
sagaun (1.26) x>0 u @ >0, mo3TOMY OrpaHHUyYCHHUS B TBOWCTBEHHOM

3a4a4c BBIMOJHAIOTCA KaK paBC€HCTBA, U3 KOTOPBLIX MOXKHO OIIPEIc-
JINTH HBOfICTBCHHLIe NEPEMCHHBIC:

1 _I(E-AT
IE-A)*'c’ = IE-AT'c’
Ecmu TCIICPb ,I[BOfICTBeHHBIe NEPEMCHHBIC K OTpAaHHWYCHUAM Ha

pecypchl HHTEPIPETHPOBATh KaK LIEHBI HA 3T PECYPCHI, TOTJa BEKTOP
p ompexensieT BEKTOP IIeH Ha MPOYKIIUIO, a YKCII0 ( — 3apaboTHYIO

q:

TUIaTy 3a eAUHUIYY TpyAa. Takum oOpa3om, JBOWCTBEHHAs 3a/1ada Co-
CTOWUT B MUHUMU3aIUH (OH/A 3apab0THOH TUTATHI IPH YCIOBUU HEIO-
JIOXKUTEIILHOCTU YHCTOM MPUOBLIH.

7 o
OnucaHHas HUHTEpIIpETAllud ABOUCTBCHHBIX NEPEMCHHLBIX CIIpaBC/jiMBa U B
061HCI>1 3a/1a4€ MaTeMaTUYCCKOTO MPOrpaMMHUPOBAHUS.
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13 Teopuu IBOHCTBEHHOCTH crieayeT, uto Lg=a =(ac, p), T.c.

BEJIMYMHA BBIIUIAYCHHOM 3apa0OTHON IIaThl paBHA CTOMMOCTH TOBa-
POB KOHEYHOro motpedneHus. Kpome Toro, mosyyaercs, 4ro 1eHa Ha
TOBapbI MPOTIOPIIMOHATIFHA 3aTpaTaM TPYAOBEIX PECYPCOB.

VYuer 3arpar Tpyaa B Mojieiu JICOHThEBA MO3BOMAET MO-APYTOMY
MOCMOTPETh Ha BOMPOC O moTpedacHuu. Ilycts C — cpencTra, mpe-
Ha3HAYCHHBIC JJISl OTIATHI TPY/Ja OJHOTO pabOTHHKA (B HATYPaTbHOM
BBIPOKEHUH TO MUMEET CMBICI palloHa Wi Taiika). [Ipu 3amanHOM
BEKTOpE HHTEHCHUBHOCTEH X 3aTpaThl Ha MPOHM3BOACTBO COCTABST
AX+Lc. YcioBus coOironeHus OajlaHCa MaTEepHaIbHBIX 3aTpaT H
TPYAOBBIX PECYPCOB MPUBOIAT K CIIEAYIOIIEH CHCTEME HEPABEHCTR!

Ax+Lc<x, (I, x)<L, x>0. (1.28)
Cnenas 3ameny Y = X/ L, momydum:
Ay+c<y, (l,y)<1, y=0. (1.29)

[CoBopsT, uro Mozens (1.28) € -npodykmuena, eciu cucrema (1.29)
UMeeT pemieHue. SICHO, YTo C -IPOJAYKTUBHOCTH O3HAYaeT BO3MOIK-
HOCTh OIIAYMBATH TPY/I KaXI0r0 paboTaroIiero B pasmepe C .

Ecim  wmarpunia A Hepaznoxkuma, C#0, To wu3 C-
IPOJAYKTUBHOCTH CJIEAYET OOBIYHAS IPOAYKTHBHOCTb.

HeoOX0MuMbIM U JJOCTATOYHBIM YCJIOBHEM C -TIPOAYKTHBHOCTH
mozemu (1.28) sBnsercs Bemonuenue HepasenctBa |(E—A)'c<1,
KOTOPOE O3HAYAET, YTO IOJHBIE TPYAOBbIE 3aTPAThl HA U3rOTOBIICHHE
«maika», MpeIHa3HAYeHHOro I OJHOTO pabOTHHMKA, HE JOJDKHBI
IPEBOCXOJUTL €IMHHMILY, T.€. KaXKIblii PaOOTHHK MOMKET «IIPOKOP-
MHTB)» CaMoro ceos.
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I'maa 2. JUHAMMUYECKHUE MOJEJIN
IMTPOU3BOJACTBA

Equation Section (Next) Bece paccmorpennsie B Tiiase 1 moaxo-

Bl K OTHMCAHUIO TIPOM3BOJCTBA HOCAT CTATHYECKUH XapakTep — pac-

CMATpPHUBAIOT JKOHOMUKY B HEKOTOPOM «(PUKCHPOBAHHOM» COCTOS-

Hun. PeanbHas 3KOHOMUYECKAs CHUTYalUs HENPEPHIBHO MEHSETCH,

TI03TOMY sl [IOJTyIEHHS] XOTh CKOJIBKO-HUOY/Ib aI€KBATHOTO €€ OIH-

CaHuA HCO6XO,HI/IMO npu MOIACJIMPOBAHUUN IMPOU3BOJACTBCHHBIX IIPO-

[ECCOB YUUTHIBATH (DaKTOP BPEMEHHU.

OTMeTHM HambOoJIeE BaKHBIE OCOOEHHOCTH JMHAMHYECKOTO OIIH-

CaHus IPOM3BOJICTRA:

®  CO BPEMEHEM MPOMCXOIUT U3MEHEHUE TEXHOIOTUYECKOTO MHOKE-
CTBa 3a CYET M3MEHEHHMs MOPOXKIAIOIIEr0 ero otobpaxkenus F,
00YCJIOBIEHHOTO HAKOIUIEHMEM HAYYHBIX M TEXHUYECKHX 3HAHUM;

®  IIPOM3BOJCTBEHHBIE 3aTPATHI OCYIIECTBIAKOTCS (M, 3HAYMT, TOJDK-
HBI OTUIAYMBATHCS) PAHBIIE, YEM PEATU3YETCS NMPOM3BEIECHHAS 3a
CYET 3THX 3aTPaT MPOAYKIIHS;

® KaKk yX€ OTMEYaJoCh paHee, MPOU3BOACTBEHHBIE 3aTPAThl pasie-
JIAFOTCS. HA TEKYIIME U KANUTAIbHBIE B 3aBUCHMOCTH OT Xapak-
TEPHOTO BPEMEHHU MX MCIOJB30BaHMs. K KamuTalbHBIM 3aTpatam
OTHOCAT BJIOKCHHUA B OCHOBHBLIC IMPOU3BOACTBCHHBLIC (I)OH,HBI, Ha
CO3/IaHUE KOTOPBIX MOXKET MOTPEGOBATHCS JOBOJIBLHO TPOIOIKH-
TENLHOE BPEMS;

o NMCIOIIECA MPOU3BOACTBCHHLIC MOIITHOCTU CO BPEMEHEM H3HA-
HIMBAIOTCS (yCTapeBaOT WIIM BBIXOJST U3 CTPOsi), OJHOBPEMEHHO
3a CUCT I/IHBeCTI/IHI/Iﬁ B IMMPOU3BOJACTBO MOTYT CO3/1aBaTbCd HOBBLIC
MOII[HOCTH.

W3ydeHHbIE HAMU CTaTHYECKHE MPOW3BOJICTBEHHBIE MOJCIH SIB-
JISTIOTCSI KOHCTPYKTUBHON OCHOBOW ISt TMHAMHYECKOTO OIMCAHUS
MPOM3BOACTBA. MBI MOMBITAEMCSI YUECTh MEPEUNCIEHHBIE 0COOEHHO-
CTH JTMHAMUKHU MPOU3BOJICTBEHHBIX MPOIECCOB, MOAUPHUIIUPYS MOJIE-
JI TIPOM3BO/JICTBA, PACCMOTpPEHHbIE B 11. 1.2.
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2.1 Ydyer HAayYHO-TEXHHYECKOI0 NMporpecca B
MPOU3BOJACTBEHHOM PyHKUIMH

[Ipennonoxxum, 4TO MPOU3BOACTBEHHAS! CTPYKTypa SKOHOMHKH
MOJBEPKEHA CO BPEMEHEM WM3MEHCHMSAM, OOYCIIOBIEHHBIM Pa3HBIMHU
NPUYMHAMH, KOTOPbIE MBI YCIOBHO HA30BEM HAyYHO-TEXHHYECKUM
nporpeccoM. OTO SIBIEHUE OBbLIO OOHAPYKEHO TMPH MEPBBIX K€ MO-
IBITKAX MOCTPOEHUS MPOU3BOACTBEHHBIX (YHKIMH M MCIOIb30BAHUS
MX KaK MHCTPYMEHTA JUIs TIOTy4eHHs IPOTHO30B.

Kak u B m. 1.2.1, paccMOTpEM OAHOMPOAYKTOBYIO ABYX(akTop-
HYIO TNPOU3BOJCTBEHHYIO (PYHKIMIO. YuTs B HEH 3aBHCUMOCTH OT
BPEMEHH®, OTyIHM (YHKIHIO BUIA

Y (t) = F(K(t), L(t),t) . (2.1)
Bynem, xak u pasee, mpexmnojararb, 4TO OHA SIBJISIETCSl JIMHEHHO-
OJITHOPOAHOI1 Mo (haKTOpaM NPOU3BOACTBA!

F(AK, AL, t) = AF(K,L,t).

llon nayuno-mexnuueckum npozpeccom (HTII) Oynem moHU-
MaTh MOHOTOHHOE Bo3pactanue ¢pynkimn F(K,L,t) mo t. [Ipumepa-

MU [IPOU3BOJICTBEHHBIX (DYHKIIMH TAKOTO TUIIA SBIISIFOTCS:

1)Y = A)F,(K,L), (2.2)
2)Y =F,(K,A(t)L), (2.3)
3)Y =F,(AM)K,L). (2.4)

ITo Mepe MPaKTUYECKOro U3yUeHHsI MPOU3BOICTBCHHBIX (BYHKITUI
OBLJIO BBIJIBUHYTO HECKOJIbKO TMIIOTE3 OTHOCHTEIBHO XapaKTepa BO3-
JICHCTBYSI Hay4YHO-TEXHUYECKOTo mporpecca. Kak mpaBuiio, mperno-
Jarajoch, YTO HAYYHO-TEXHUUYECKHH MPOrpecc MPHUBOJUT K HM3MEHE-
HUIO OCHOBHBIX IPOM3BOJICTBEHHBIX XaPAKTEPUCTHK — IPOU3BOIH-
TEJIBHOCTH TPy/Aa, (POHIOBOOPYNKEHHOCTH, MPEIACIbHBIX MPOU3BOIH-
TENBHOCTH TpyJla W (OHAOOTAAYH, KOIPPHUIMEHTOB SJIACTHYHOCTH,
HOPMBI M 3JJACTHYHOCTH 3aMelleHus (ux onpenaenerue cM. B m.1.2.1).
Takoe npenmnonoxeHue BIOJIHE onpasaano. Hanpumep, kadecTBEHHOE
W3MEHEHHE COCTaBa MPOU3BOICTBEHHBIX ()OHJIOB MPUBOJUT K POCTY

8 Ecan pakTopbl Mpon3BOACTBa, BXOMIIME B IIPOM3BOICTBEHHYIO (DYHKLIUIO,
MUMEIOT CTOMMOCTHOE BBIP)XCHUE, OHU JOJDKHBI OBITh M3MEPEHBI B MIOCTOSH-
HBIX [eHax (MPOMCXOAAIIEe CO BPEMEHEM H3MCHEHHE YPOBHS LCH JOJDKHO
OBITh UCKIFOYEHO).
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NPOU3BOJUTEIILHOCTU TpyJa. ECTeCTBEHHO, YTO Mporpecc BO3ACHCT-
BYeT Cpa3y Ha HECKOJIbKO XapaKTepPHCTHK, MO3TOMY OCHOBHBIM IS
kiaccudukarun pazmnaabix THnoB HTII sBisiercst coxpaneHne Mex-
JIy HOIMH OTIPE/ICIICHHBIX 3aBUCUMOCTEH BO BPEMEHH.

TexHudeckuil mporpecc HasbIBACTCS HEUmpPAIbHbiM no XuKcy,
€CIIM TIpeeNbHas HOpPMa 3aMEICHHs S SBJIAETCS MOCTOSIHHOH BO
BpeMeHH (pyHKIuen GpoHI0BOOpYKEHHOCTH K , T.e.

S:%—k =p(K), (2.5)
rae (k) — Hekoropas (QyHKIMSA, a TpeleibHas HOPMa 3aMEIICHHUS
ompexenena B (1.10). Mcxoas u3 3TOro COOTHONICHHUS, MOXKHO OIIpe-
JICTIATH BU yOBJIETBOPSIOIICH €My TPOM3BOICTBEHHOH (QYHKIHH.

ITycts f,(k) — gactHOoe pemienue ypaBHeHus (2.5). OOwee pe-
IICHHE ATOTO YPaBHEHUs JOJDKHO COJCP)KaTh OJHY MPOHM3BOJILHYIO
KOHCTAHTY (3aBUCSIIYI0 OT BpEMEHH, HO He 3aBucsuryio ot K ). He-
TPyIHO BUIETh, 4To pyHkuus Buma Yy = A(t) f,(K) sBusercs oOurum
pemienneM ypaaenus (2.5) npu mo6om A(t) . Iepexonst ot doHI0-
BOOPY)KCHHOCTH K ¥ cpemHeil mpoM3BOAMTEIBHOCTH Tpyda Y K Iie-
pemennsiM K, L,Y , monydaem ¢ynkiuoo Buma (2.2). MHOXUTENb
A(t) Ha3BIBAIOT MYIbMURIUKAMOPOM TIPOTPECCA U HHTEPIIPETUPYIOT
KaK Mepy COCTOSIHUSI TeXHHYECKUX 3HaHWH. OOBIYHO CYHMTAIOT, YTO
At)>0u A'(t)>0.

TexHuuecKuil Nporpecc Ha3bIBACTCA Helmpaiabhvlm no Xappooy,
€CII TIpezieIbHas POHI00TAaYA I SBIISETCS TOCTOSIHHOM BO BPEMEHU
¢dyHKIMeH cpeaHeit pongooTaaun Z, T.€.

f'=w(y/k).

Takomy YpaBHEHHIO YIIOBJIETBOPSIET byHKIMSA BUJIA
f =A(t) f,(k/A(t)), tne f,(k) —ugacTHOE perieHHe ITOr0 ypaBHEHUS.

B nepemennbix Y, K, L nonyunm ¢ynkimio Buna (2.3). Heiirpans-

HbIl mo XappoAy TEXHUYECKUH MNpOrpecc 3KBUBAJIEHTEH POCTY BO
BpeMeHHU unciieHHocTH paboueit cuibl. Takoit Tunm HTII Takke Ha3bI-
BalOT KaIlUTAIOCOEPETarOIIHM.

TexHuueckuil mporpecc HasbIBaeTcs HeumpaavHvim no Conoy,
€clii npenesibHasi MPOU3BOJIUTEIIBHOCTD TPY/JIa SIBJSETCS MOCTOSHHOM
BO BpeMEHHU (QYHKIIMEH CpeAHEH MPOU3BOAUTEIBHOCTH TPYIa.
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Paccyxaenusi, aHanoruyHble MPEABLAYIIUM, NAIOT MPOU3BOACT-
BeHHyI0 ¢yHkiuio Buaa (2.4). TIporpecc Takoro THIa 3KBHBAJICHTEH
pOCTy BO BPEMEHH OCHOBHBIX NPOW3BOJCTBEHHBIX (POHIOB, MOITOMY
€ro TakXe Ha3bIBAIOT TPYAOCOEPEratoLIHM.

Ynpaowcnenue 7. Ilokasams, umo npouzsoocmeennas QyHkyus Heil-
mpanvrozo no Conoy mexuuueckoeo npoepecca umeem euo (2.4).

IlepeunciieHHbIE THUIBI HAy4YHO-TEXHUYECKOIO IIporpecca OTpa-
JKAIOT IK302eHHbLI npozpecc, T.e. TEXHOJIOTHYECKUE U3MEHEHMUS, KO-
TOpbIe HEe 00YCIABIMBAIOTCS CaMOW MPOU3BOACTBCHHOM (DYHKITUEH, a
TOJIBKO YUUTBIBAIOTCS €10. Tak, TEXHUYECKUI IIPOrpece, HEUTPAIbHBII
1o XMKCY, MOJKHO TPaKTOBaTh KaK Y4eT PacTyILIEro ONbITa PabOTHH-
KOB, OTPa)KCHHE COBPEMEHHOI'O COCTOSHUS HAyYHO-TEXHUYECKUX 3HA-
Huid. [Ipu sTom u3menenune koddhuimenra A(t) MPOUCXOAUT HE3aBH-

CHMO OT OCTJIbHBIX NIAPaMETPOB MIPOU3BOACTBEHHOW MOJAECIIH.
Mopenu, B KOTOPBIX HPOUCXOXKACHHE HAYYHO-TEXHUYECKOIO

rporpecca onpenesaeTcss BHyTpU CaMOM MOJIENIA U 3aBUCHUT OT AEHCT-

BUI YYaCTHHKOB MOJEIUPYEMON CUCTEMBbI, Ha3bIBAKOTCS MOJAEISIMU C

gnoozennvim HTIL. Ilpumep Takoii Momenu OyIeT paccMOTpEH B
m. 3.2.1.

2.2 Yder BpeMeHHM NPHU pacnpeaeieHHHA MOIIHOCTEI
10 TeXHOJIOTUSIM

B n. 1.2.2 Mbl BBUSICHIJIM, KaK M3 MHKPOOIHMCAHHUI HPOM3BOJICT-
BCHHBIX MPOIECCOB MOXKHO TOJYYUTh OMUCAHHE TPOU3BOACTBEHHOMN
CHCTeMbI. DTO 0Ka3aJ0Ch BO3MOXHBIM OJiarojapsi BBEJACHHIO pacrpe-
JIeJICHHs TIPOM3BOJICTBEHHBIX MOIIHOCTEH MO TEXHOJIOTUSIM. 3HAYHUT, U
BiMsiHKAE (haKTopa BPEMEHH Ha MHUKPOYPOBHE CIIEYeT YUUTHIBATh KaK
W3MEHEHHE CO BPEMEHEM MPOU3BOJACTBEHHBIX MOIIHOCTEN. Takum
00pa3oM, MbI TIEPEXOAUM OT (QYHKIHH pactpeeeH s MOIHOCTEH 110
texHonorusiMu M(A) k ¢ynakumun m(t,4) , OTHOCHTENBHO KOTOPOit
npuMeM clieyromiee yrpoiieHue. bynem cuurats, uto m(t,A) sBis-
ercsi QYHKIUEH ¢ pa3aesIIOIIMMUCS TIEPEMEHHBIMH, T.C.

m(t,A) =M (t)h(A1). (2.6)
CoeprkaTebHO 3TO MPEANOIOKEHUE 03HAYACT, YTO paclpeiesicHne
morHocteir M(t, ) co BpeMeHeM MEHSET JIMIIb MacIuTad, COXpaHsis
npu 3ToM cBoto popmy. Dyukims h(A) onpenenser dpopmy pacmpe-

53



JICTICHUS] MOLITHOCTH IO TEeXHOJOTusM, a ¢pyHkims M (t) orBedaer 3a

M3MEHEHHE MacIiTaba co BpEMEHEM.
B Boipakenun (2.6) ¢ynkimoo h(A) MOXHO HOPMHPOBATH TakK,

qTo
Thu)d/l =1, 2.7)

HopMmupoBKa OCYIIECTBIISICTCS. YYETOM COOTBETCTBYIOLIETO MHOXHUTE-
as B GyHkimu macmraba M (t), koTtopas mpuoOpeTaeT CMBICT CyM-

MapHO# MPOW3BOACTBeHHON MormHocTH: M (1) = I: m(t,A)dA. Mu

OylleM CYMTaTh, YTO MHTErpas jo m(t,A)dA cxomurcs, T.e. cymmap-

Hasi MOIIHOCTh KOHEYHa. Takoe MPEAIONoKEHHE OMPABIAHO B CHIY
TOr0, YTO MOIIHOCTH CO3JAI0TCS 3a CUET MPEIIICCTBYIOIINX Kallu-
TaJIbHBIX 3aTpaT U IOTOMY HE MOT'YT 6BITB 66CKOHC‘IHI)IMI/I.

[Moacrasnsst B Beipaxkenus (1.18) u (1.19), onpexenstomue mpo-
U3BOJCTBCHHYIO (DYHKIIMIO, pacrpeneiicHne MormHocT (2.6) u yum-
ThIBas 3aBUCUMOCTb OT BPEMCHU, HOHy‘-IaeM:

S(L(t) S(L(t)
L(t) =M (t) j AN(A)dA, Y (1) =F(t,L() =M (t) j h(A)dA.

0 0

OrTcroma
ﬂ —f N_(t) (2.8)
M (t) M(t) ) '

rae HE 3aBUCALIasA OT BpEMCHHU MOHOTOHHAA W BOTHYTasd q)YHKHI/IH 3a-

rpy3ku MorHocTH f(-) ompenensiercss COOTHOIICHUSIMU
5 ¢ o

[h(1)da, & x=[ah(1)da, x<[ih(2)d4,

f(x)=1"° ° ’ (2.9)

1 x> [Ah(4)dA.
0

3ametum, 4to ypaBHeHHE (2.8) 3amaeT COBOKYMHBIH 00bEM MpO-
M3BOJICTBA KaK BOTHYTYIO MOHOTOHHYIO MOJIOKHTEIBHO OJAHOPOIHYIO
(GYHKIHMIO IBYX (paKTOPOB MPOU3BOACTBA: COBOKYITHOM MOIIHOCTH M
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u 3arpar Tpyaa L. Takum oOpa3zoM, U3 MUKPOOTIMCAHHH MBI TIOTY4H-
JIM TIPOU3BOJICTBEHHYIO (QyHKIMIO BHa (2.1).

2.3 JImnamm4yeckasi mogeab Helimana

Teneps oOpaTumMcs K yueTy (pakTopa BpeMEHHU B JIMHEHHBIX MPO-
M3BOJCTBEHHBIX MOJIEISAX M CHAa4dajga PacCMOTPUM IMHAMUYECKHN Ba-
puant monenu Heiimana (cm. m. 1.2.3.1). Bynem cumrarh, 4To MaTpH-
Bl 3aTpaT A U BBIIIYCKa B MOCTOSHHBI, @ BEKTOp MHTEHCUBHOCTEH X
MEHsIeTCs cO BpeMeHeM. Takke MpennoiaokuM, 4To

® SKOHOMHKA (YHKIIMOHUPYET B TCUCHHE T MEPHOIOB BPEMEHH;

e B Kaxblil mepron [t —1,t] At MpOU3BOACTBA HIPHUMEHSETCS OTMH
u3 npoueccoB MHOKecTBa C ={(y,z)|3Ix>0:y = AX, z=Bx}, xapak-
TEPU3YIOIIUXCS BEKTOpoM MHTeHCHBHOCTEH X(t) ;

e Ha npousBoACTBO B mepuoze [t,t+1] Moryr ObITh MOTpaveHbI
TOJIBKO T€ MPOJYKThI, KOTOPBIE OBUIH MpOU3BeeHbI B miepuox [t —1,t]
(Momenb sBiseTcs 3amkHyToM), T.e. AX(t) < Bx(t—1). 3HaueHue Be-

JMYMHBI HavambHbIX 3amacoB BX(0) cuuraercs. [TocienoBarenbHOCTh

def
BekTOpoB  X(1), X(2),...,X(T) ={x(T)}, ymoBierBopsromias 3ToMy He-

paBeHCTBY, Oy/ieM Ha3bIBATH NIIAHOM.
31ech Mbl yYTeM OTMEUEHHBIH B caMOM HadaJjie TJIaBbl 2 (hakT
paszeneHusl BO BpEMEHU MOMEHTOB OIIATHI IPOU3BOJUTEISIMU 3aTpaT

" IOJIYYCHUS BBIPYYKH OT MMPOJAK. ﬂJ’IH 9TOT'O MBI IPCAIIO0JIO0KUM, YTO
BC€ TOBapbl MMCKOT LCHBI, USMCHAIOIIMECA OT II€pUoaa K HEpUoay:

pi (t-1) - wuena emuHMIBl mTpoaykuuu B nepuon [t—1t],
p(t-1)=(p*(t-12),..,p"(t-1), p(t—1)>0. B Takom cmydae J0XOx
npousBozcTBeHHoro nponecca (a’,b’) B mepuox [t —1,t] cocrapmser
< p(t),b’ > —< p(t—1),a’ > . TTockonbKy paccmatpuBacMasi SKOHOMHYE-

CKaia CUCTEeMa SBJIIACTCSA 3aMKHYTOﬁ, TO B HEeH JOJI’)KHO BBITIOJITHATHCA
YCJIOBHUE COXPAHCHHUC ,HGHG)KHOﬁ Macchel. OTO O3Ha4acT, 4YTO HU OJHH
U3 IMpomecCoB HE JOLKEH HMETH IOJOXKUTECIHLHOT'O J10X0/1a.
p(t—1)A>p(t)B.
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B asnoMm BUAC MPEANOJIOXKCHNA O HCU3MCHHOCTHU ,HeHe)KHOﬁ Mac-
Chbl U ITOCTOSAHHOM €€ O6paHleHI/II/I (BCH BBIpYYKa OT IIpOAaXu UICT Ha
3a1<yn1<y CBIpI)H) 3alIUCBIBACTCS B BUIC CUCTCMBI.

p(t—1) Ax(t) = p(t)Bx(t), t=12,.,T (2.10)

p(0)BX(t —1) = p(t) AX(t), t=12,..7T. (2.12)

HpI/I N3YUYCHHHU MOBCACHUA NUHAMUYCCKUX CUCTEM BAXHYIO POJIb
HUIparloT CTAHMOHAPHBIC TPACKTOPHUHU.

Onpeoenenue. Tpaektopus {X(t)} HaswiBaeTCs cmayuonapnoi,
ecnu cymiectByeT uucio v >0, Takoe uro X(t)=vx(t-1) (wm

X(t) =v'x(0) ).

Jlns Toro 4ToObI TpaekTopus unTencusHocTelt {X(t)}={v'x} 6bI-
Ja craiMoHapHOW B Monenu HelimaHa, HE0OOXOJMMO M JIOCTaTOYHO,
utoObl VAX < BX. Amnanormuno, Tpaektopus uen {p(t)}={uz'p}
CTaLlMOHApHAs TOrAa U TOJIBKO TOrAa, Koraa upA= pB.

s cTanMOHAPHBIX TPACKTOPH HHTEHCUBHOCTEH U 1LIEH YCIOBUS
Heu3MeHHOCTH JaeHexHOoN Macchl (2.10) u (2.11) mpuHUMAIOT, COOT-
BETCTBEHHO, BUI: UPAX = pBX, vpAX = pBX.

Onpeoenenue. Monens HeliMaHa HaXOAUTCSA B COCTOSHUM JIMHA-
MHYECKOTO pPaBHOBECHS, OMKHChIBaeMOro mapamerpamu (v, 1, X, p),
rae uncna v >0, 4>0,a X, p — HEOTpUIATEIbHBIC BEKTOPBI, ECITH

VAX<Bx, wupA=pB, wupAx=pBx, vpAx=pBx. (2.12)

def
W3 cuctemsr (2.12) crnenyer, 4To vV =4 = &, T.€. TEMIT POCTa WH-

TEHCHBHOCTH MPOU3BOJICTBA U TEMII [aJICHHS 1ICH COBIA/IAIOT.
Onpeodenenue. HeBBIPOXKICHHBIM TT0JIOKEHHEM PaBHOBECHS B MO-
nenmu Heilimana wHaseiBaercst Tpoiika (o, X,p), rme >0, xeR"T,

peR", yIOBIECTBOPSIOIIAs COOTHOLICHHSIM:

a Ax < Bx (2.13)
apA> pB (2.14)
PAX>0. (2.15)
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Jdyu {y|3u =0, y= X}, rie BeKTOp X ydacTBYeT B HEBBIPOXK-
J€HHOM IIOJIOKCHHU PAaBHOBECHS, Ha3bIBaeTcs iywom Heimana.

Teopema. [lycte B mogenu Hetimana A>0, B>0 u B maTpuriie
A HET HyJCBBIX CTOJIONOB, B MaTpuile B HeT HyneBwix cTpok. Torma
CyIIeCTBYeT peuienue cuctemsl (2.13)-(2.15).

YcnoBust 3Toi TEOpeMbl 03HAYAIOT, YTO HET MPOU3BOJICTBEHHBIX
MPOIIECCOB, KOTOPhIE HUYETO HE TPATAT, U BCIKUU MPOLECC MPOU3BO-
JTUT TIPOTYKT.

HokazatenbcrBo. PaccMoTpuM 3agady JHMHEHMHOrO MporpamMMu-

poBaHusA
minu
2.16
(A—2B)x—ue" <0, <x,e’“>:1, x>0. (2.16)
3nech A — YHCIIOBOM mapaMerp, X, U — IepeMeHHble, €' — n-

MEpHbIN €MHUYHBIA BEKTOp, €" — M -MEpHBIN €JANHUYHBIN BEKTOP.
@ynkims U(A), sBisroniascs 3HadeHueM 3anaun (2.16) B 3aBucumo-

CTH OT mapameTpa A, o0naaeM cIeayIIMHA CBOCTBAMHU:
1) u(A) HenpepbIBHA Ha BCE YHMCIOBOM OCH,

2) u(0)>0,

3) limu(i)=—,

4) u(A) MOHOTOHHO yOBIBAET.

W3 5THX CBOMCTB ciemyer, uto cymectByer A >0, juIs KOTOPOro
u(A)=0. O6o3HaumM uepe3 X COOTBETCTBYIOIIEE PELICHHE 3a1aun
(2.16). Torma AX <ABX, X>0.

Paccmotpum 3a1a4y, 1BOWCTBEHHYO K (2.16):
max v

p(A-AB)-ve" >0, <p,e”>=1, p=0. (2.17)
Io Teopeme asoiictenHocTH V(A)=0. OGo3HaumM uepes P cooT-
BeTCTBYyIOIee pernenne 3amaun (2.17). Torna PA>APB, p>0. Ta-
KnM 06pa3oM, Tpoiika (A, X, P) ABJISETCS TOT0KEHHEM PABHOBECHS

B Mojieniu Hetimana. OHaKO OHO MOKET OBITH BBIPOXKICHHBIM.
Jnst ykazaHUsl HEBBIPOXKICHHOTO MOJIOXKEHHUSI paBHOBECHs pac-
CMOTPHM MHOXXECTBO pemeHuii ypaBHenus U(A)=0. M3 cBoiicTB
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GyHkimu U(A) HETPYAHO 3aKIIOYHMTH, YTO STO MHOXKECTBO SIBIISICTCSI
otpe3koM [4,,4,], mpuuem A, > 0. [TokakeM, 4TO CyLIECTBYET HEBbI-
POXJIEHHOE PABHOBECHE, COOTBETCTBYIOIIEE YUCITY & = A, .

Cpenu Bcex pemenuii P 3amaun (2.17) BriOepem P, [Is KOTO-
poro BekTop P A 001a73eT HAaHOOIBIIMM YHCIOM ITONOKHTEIBHBIX
komroHeHT. Tereph MOKaXeM, YTO CYLIECTBYET BEKTOP X , KOTOPbI
00pasyeT BMECTE ¢ YKa3aHHBIMU & U P HEBBIPOXKIECHHOE MOJIOKE-
Hue paBHoBecus. J[lomyctum mporuBHoe. Torma M3 TOro, 4TO
(A-=24B)x<0 u x>0 crnenyer, uto p Ax<O0. Ilo Teopeme o ju-
HEWHBIX HepaBeHCTBax [3] 3TO 03HAYaeT, YTO CyHIECTBYET HEOTpPHUIIA-
TeJILHBIN BEKTOp (] , yAOBIETBOpsIONHit yesiosuio ((A—4,B)> pA.

BexTop ( o0namaeT cieayrOMMMA CBOMCTBAMHU:

(@A); > 4 (aB);, o je{j|(p4); =0},

(9A); =4 (9B); =0, onz je{j|(p4); =0},

KOTOpble  O3Ha4yalT, 4Yto cymectByeT A>0  Takoi, drO
gA> (4, +A)B, T.e. Bextop (Q,0) momyctum mis 3amaum (2.17) mpu
A=A +A. CnenoBarenbro, U(A +A)=V(4 +A)>0, 9r0 npoTHBO-
peunt cBoiicTBaM QyHKIMU U(A) M MakcUMaibHOCTH yucia A, . Tem
CaMbIM TOKa3aHO, YTO YKHCIY A, OTBEYAaET HEBBIPOXKICHHOE ITOJIONKE-
nue pasHosecus (41, X, p’), u Teopema noKazaHa.

HpI/IBeHeHHOC JA0Ka3aTCJIbCTBO ABJIACTCA KOHCTPYKTHBHBIM, I10-
CKOJIBKY OHO YKa3bIBaeT CIIOCO0 HAaXOXKICHHS YHCla /, , ONPEAesiio-
IIET0 TEMIT POCTa SKOHOMHUKH B Mozienu HeiimaHa.

OTMETUM CBs3b MEXY COCTOSHHSAMH paBHOBecHs Mmozean Heii-
MaHa ¥ perieHusMu 3aaa4 (2.16) u (2.17).

Teopema. Tpoiika (,X,p) SBIAETCS MOJOKECHUEM PAaBHOBECHUS
(OBITH MOXKET, BBIPOXKIICHHOTO) B Mojenn HelimaHa Toraa M TOJIBKO
Toraa, koraa U(a ) =0, a mapsr (X,0) u (p,0) sBIAIOTCA, COOTBET-
CTBEHHO, PEIICHUSIMU Naphl ABOMCTBEHHBIX 3a1a4 (2.16) u (2.17) npu
A=a™.

Onpedenenue. Uucio o Ha3bIBaETCS TEMIIOM POCTA.
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Onpeoenenue. Yucno A, HaswpiBaercs uucnom Heiimana, 1ucio

A, — uucnom @pobdenuyca monenu Heiimana (A, B) .

Ynucna @ =4, u =72, OUPENENAOT, COOTBETCTBEHHO, MAKCH-
MaJlbHO U MHHUMAJIFHO BO3MOXKHBIE TEMIIBI POCTA MO CTAIl[MOHAPHOMN
TPaCKTOPUH.

OTMeTHM UMEIOIIYIOCS aHAIOTHIO My COOCTBEHHBIMH YHCIIA-
MU MaTpulibl JICOHThEBA M TeMIaMu pocTa mojenu HeliMaHa ¢ Touku
3pECHUS TPOYKTUBHOCTH.

Onpeoenenue. Monens Heiimana (A,B) npodykmuena, ecnu
cucrema BX—Ax=c, x>0, umeer petenue mpu rodom €= 0.

Teopema. Mogens HeliMana mpoayKTUBHA TOrga U TOJNBKO TO-
raa, koraa ee yncino Opodennyca meHbIe 1.

2.4 MoaeJb THHAMHYECKOT0 MeKOTPACIEBOr0
0ajaHca

OcHoBy craTudeckoir momenu JleontseBa (cm. 1m.1.2.3.1) cocras-
JSIeT pa3/eibHbIA yUeT MPOU3BOJICTBCHHBIX 3aTPAT Pa3IMYHbIX OTpac-
neit. B ciydae ydyera BpeMeHH 3/1eCh, OJJTHAKO, HEOOXOIUMO JIOTIOTHH-
TEJBHO BBIIEIUTh OTPACIH, IPOU3BOAIIKE (HOHIT000PA3YIOUIUE MPO-
JYKTBI, U OTPACIH, MPOIYKIHS KOTOPBIX OMPEIENSIET COCTAB TEKYIIHX
3arpar. Jlns ponmgooOpasyromux oTpaciell yureM BPEMEHHOM jar —
3amna3bpIBaHHe B CO3/IaHUHM HOBBIX MOIIHOCTEH.

Kak u B cTatnveckoit Mmosenu JICOHThEBa, pACCMOTPUM 3KOHOMHU-
Ky, MPOU3BOJISIIYIO U MOTPEOISIONIYI0 N THIIOB TOBAPOB (pasieicH-
HYI0 Ha N COOTBETCTBYIOIIMX YUCTBIX OTpaciieil), COBOKYITHBIN 3arac
KOTOPBIX OIMKCBIBACT BEKTOPOM X = (X,,...,X,). Marpuua JleoHTheBa
A 3a/1aeT TEXHOJIOTHYECKUE 3aTPAThl KAK/JOH U3 N YHCTBIX OTpacieit
TIPH BBIYCKE €IMHALBI POAYKIKK. Yepes &; 0603HauMM NpOH3BOL-
CTBEHHYIO MOIIHOCTh | -il OTpaciu (MakCUMalbHO BO3MOXKHBIH BbI-
MyCK, OOYCIIOBIICHHBI HalW4ueM OCHOBHbIX (oHgoB). Torma
&=(&,,..£) — BEeKTOp MakCHMalbHO BO3MOXKHOTO BbIMycka. Jlis

YBCJIMYCHUA BBIITYCKa Ka)KIlOﬁ oTpaciin HGO6XOI[I/IMO YBCJINYUTHL CBOU
MOIIHOCTH, HPH 3TOM JOJDKHBI OBITH 3aTpadeHbl MPOAYKTHI APYTHX
orpacieil. Yepes 7; 0003HaYMM XKejaeMoe NPHPALIEHHE MOLIHOCTH
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j-# orpacim, Torna Bektop (7;d,;,...,77;d,;) omnpenensieT 3arpatbl

BCEX MPOM3BOJMMBIX TOBAPOB, HEOOXOAMUMBIE AJIsl YBEINUYCHUS MOII-
HOCTH Ha »OKejaeMyro BemuuuHy 77;. Takum oOpasom, ecin

n=(,,..,1,) — BEKTOp, ONPEICISIOIINI >KETaeMOE YBEIUYCHUC
MOII[HOCTH BO BCEH 3KOHOMHKE, TO CyMMapHbIe MaTepuaabHbIC 3aTpa-
ol cocTaat D, tae D=(d;), i=Ln, j=1n.

[Tpeamnonoxum, 4To AJIs BBINYCKA CAWHUIBI OPOAYKTa |-i OT-
pacim Tpebyetcs |; Tpynoseix sarpar, Torna |=(l,..,1,) — BexTop
TPYIOBBIX 3aTpar. Benuumna L ompexaenseT oOliee KOJUYECTBO 3a-
HSTBIX B 9KOHOMHKE, C = (C,,...,C,) — BEKTOp MOTpPeOICHHS HA OHOTO
pabouero (ero 3apaboTHas IJIaTa B HATYPAIbHOM BBIPAKESHIH).

Tenepp BIMHIIEM AUHAMHUYECKYIO CHCTEMY, OMUCHIBAIOIIYIO pa3-
BUTHE SKOHOMHUKH B TCYCHHE HEKOTOPOT0 KOHEYHOT0 YHCIIa MIEPUOIOB
Bpemernn t=1,2,...,T , B KOTOpoii o0I1Iee YNCIIO 3aHATHIX, 00BEM IIPO-
M3BOACTBA, MOHIHOCTU M 3aTpaTbl Ha CO3JaHUC HOBBIX MOIlIHOCTefI
MEHSIOTCSI CO BPEMECHEM.

3arparel Ha MPOU3BOACTBO, CTPOMTEILCTBO M OIIATy TpyZAa He
IPEBOCXOAT 00beMa MPOU3BOCTBA:

AX(t) + Dn(t) + L(t)c < x(t); (2.18)
00peM TPOU3BOJICTBA HE MPEBOCXOAUT UMEFOIICHCS MOIITHOCTH
X(t)<E(t-1); (2.19)

HOBBIC MOHIHOCTU CO3JAIOTCA Ha OCHOBEC MMECIOMIUXCA C YUCTOM XKE-
JIaeMOro npupocTa:

S <St-D+n); (2.20)
TPYAOBBIC PECYPChI OTPAHUYCHBI:
(1L,x(@®) < L(t). (2.21)

Kpome toro, (x(t),&(t),n(t),L(t))>0, t=12,..T, snauenne £(0) —
ompeJiesisieT 00beM MPOM3BOJCTBEHHBIX MOIIHOCTEH Iepe]] HayajaoM
(bYHKIIMOHUPOBAHUS SKOHOMHUKH U CUUTAETCS 33J]aHHBIM.

OCHOBHBIM YIPOIIAONIMM TPEIIOI0KEHHEM B ATOW MOJIEIH 5IB-
JSIETCS TO, YTO 3ara3/IbIBaHIE B CTPOUTEIHCTBE HOBBIX MOIIIHOCTEH BO
BCcell SKOHOMHKE cocTaBisieT 1 mepuona. B jmelicTBUTENbHOCTH OHO
MOKET OBITH OOJIbIIE MM MEHBIIE, a TAKKE PA3HBIM JUISl Pa3sHBIX OT-
paciei.
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Omnucanue SKOHOMUYECKOE CHCTEMBI ¢ TOMOIIIBI0 Mozenu (2.18)-
(2.21) ONpeCIseTCS  mpaeKmopuei (x(), &), n(t), L(Y)),
t=12,..., T, ynoBuerBopsmomei yka3aHHOH cHCTeMe HEpPaBeHCTB. B
o0IieM ciy4ae CyIlecTByeT OECKOHEYHOTO MHOTO TPaeKTOpHil, YI0B-
aetBopsironux cucreme (2.18) - (2.21), mosroMy HEOOXOIMMO BBECTH
KPUTEpHI OLCHKM KadyecTBa TPAEKTOPHH, KOTOPBIH obecredmi Obl
BO3MOXHOCTH BbIOOpa KakoW-TO OJHOM, B HEKOTOPOM CMBICTIEC «HaH-
nyqmiei». B olmiem cirydae TakuM KpUTEpUEM SIBISIETCS 3aBUCSIIIHA
OT BpPEMEHH W 3HAUYCHHWH KOOPAMHAT TPACKTOPHH LEINEBOH (YHKIIHO-
Has. Hanmpumep, MOXKHO paccMOTpETh KOHEUHOE (TEpMUHAIIBHOE) CO-
crostane 3koHomuku (X(T),&(T),n7(T),L(T)) u B kauecTBe 1ENEBOrO

¢ yHKIFOHANA BEIOpaTh (QYYHKITHIO

(€, X(T)) +(C,,&(T)) +(Cy,(T)) +¢,L(T), (2.22)
rae C;,C,,C, — N-MepHbIe BEKTOPBI, C, — YHCIIO.

Torga onTHUMHU3AMOHHAS 3aMada Uil MOJCIU THHAMHYECKOTO
MexoTpacieBoro OamaHca (opMmynupyercss CIemyrImuM o0pazoMm:
OpU 33JaHHOM HAa4yaJbHOM BEKTOpPE MPOU3BOJCTBEHHBIX MOIIHOCTEH
£(0) u 3amaHHBIX KO3(dHUIMEHTAX TEPMHHAIBHOTO (YHKIMOHATA
(c,,c,,C,,C,) cpemu BceX TPAaCKTOPHMA, YIOBJICTBOPSIOUIMX CHCTEME
(2.18)-(2.21), maiitu Ty, KOTOpas IOCTaBIISICT MAKCHMYM CYMMBI
(2.22).

Moguens (2.18)-(2.22) MOXHO TIeperucaTh B CJASAYIOIIEM BUJIE:

max (€, X(T))

AX(t) <BX(t—-1), (2.23)

X(t)>0, t=12,..,T, X(0)=(0,0,£(0),0) —3anano.
3nech

A-E 0 Dc 0 0 0O
~ E 0 0 O - |O E OO
A: 1B: ’

0 E -EO 0 E 0O

| 0 0-1 0 0 0O

X=(x,¢,n,L), €=(c,c,,Cy,Cp).

3amernM, yTO 3amuch (2.23) MO BHEIIHEMY BHIY HAIOMHHAET
MOJCJIb Hetimana. O):[HaKO MaTpuUIlbl A u B HC YOBJICTBOPSIOT YyC-
JIOBHAM, HAKJIAABIBACMBIM Ha MaTpHUIIbI A u B MOACIN Hetimana:
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OHH MOTYT UMETh OTPHIATCIILHBIE DJIEMEHTHI M B HUX CYLIECTBYIOT
HYJIEBBIE CTPOKH M CTOJIOLIBI.
B momemn mexorpaciesBoro Gamanca (2.18)-(2.21) paBHoBecHast

TPaeKTOpHs ONpeeseTcs TeMnoM pocTta o = A~ u mydom (X, &,7,L)
Takum, uto X(t)=A7'x, E(t)=21"'¢E, n(t)=A"'n, L{)=A""L.
[MToacraBnsist 3TU BbIpakeHus B cuctemy (2.18)-(2.21), moxyuum
Ax+Dn+Lc<x, x< A&, ESAE+7,
(Lx)<L, (x,&,n,L)=0.
CyiecTBOBaHHE PaBHOBECHS B 3TOW MOJAENH OOECTIEUYUBAIOT JO-

MOJIHUTETHHBIC YCIIOBUSI HA TTapaMeTPhl MOJICIH.
3aMeTuM, 4TO €CiM, HampuMep, NoJaokuts 77 =0, TO moxyduTCs

Mozenb JIGOHThEBa C Y4ETOM TPYHOBBIX PECYpCOB, CYIIECTBOBAHHE
pelIeHUss KOTOPOW  OMNPENeNseTCS  BBIMOJHEHHEM YCIIOBUS  C -
NPOIYKTHBHOCTH. B aHHOM ciiydae oHO OyJeT SKBHBAJICHTHO YCIIO-
BHIO NPOTYKTHBHOCTH MaTpuisl A+R,rne R=(r;), r; =cl;.

B o6miem ciyyae OyaeM mpearnonaraTh BBIMOJHEHUE CIICAYIONUX
OTpaHUYCHUI:

1) A -HeoTpHIaTEIbHA M HEPATIOKUMA,

2) 1>0,c=0,c=#0,

3) A+R —mpoaykTuBHa,

4) D=0 uwusroro,uro 7>0, D=0 cnenyer D=0.

Teopema. [Ipu BeimonHeHuu yciaoBuii 1)-4) B iHHaAMUYECKON MO-
JIeNTA MEKOTPACIIEBOro OajlaHCca CYIECTBYET COCTOSIHIE PABHOBECHS C
TEMIIOM POCTa & = A ', KOTOPOMY COOTBETCTBYET €AMHCTBEHHEIH Ty
Heitmana (X,&,77,L) , npuuem

A — uancio dpobdennyca marpuust Q(A)=A(A+R)+(1-1)D,

X — mpassiii Bektop Opobennyca Marpuisr Q(A),
E=A7X,7=2"1-2)X, L=(1,X).

2.5 DJemMeHTbI MATrUCTPAIbHON TEOPUHU

OCHOBHO TPYIHOCTBIO TPU MPAKTUIECKOM UCIIOIB30BAHUHA MHO-
TOCEKTOPHBIX Mojelnel tuna Moaenu JleonteeBa unu HeliMana u mMo-
JIETTN MEKOTPACIIEBOTO Oayanca sSBISETCS OONbIas pa3MEePHOCTh BO3-
HUKAIOMINX ONTHMHU3AIMOHHBIX 3a]1ad, BHI3BIBAIONIAS CIIOKHOCTH TIPH
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HEMOCPEICTBEHHOM MPUMEHEHUH METO/I0B JIMHEHHOTO MPOrpaMMHpPO-
Banus. Kpome Toro, cymectByer mpobiiemMa BbIOOpa 1e7eBOro (hyHK-
I[[MOHAJIa, C HOMOIIBIO OTOMPACTCS ONTHMAJIbHAS TPACKTOPHS, & TAKKE
BBISICHCHHE OCOOCHHOCTEH TMOBEACHHS THHAMHUYECKOW CHCTEMBI MPH
JIOCTAaTOYHOM yJaJ€HHU OT HAyaJbHOW TOUKH. [109TOMY mpeacTaBis-
€T UHTEepeC KaueCTBEHHOE M3YUCHUE TPACKTOPHUil MOBEICHUS THHAMU-
4yeckux cucTeM. OCHOBHBIM PE3yJIbTaTOM 3/1€Ch SIBISCTCS MOSIBICHUE
MarucTpansHoi Teopun [45].

Oo6patumcst k mojienu Helimana:

max (c, x(T))

Ax(t) <Bx(t-1),t=1..,T.
3amaqy (2.24) MOXHO MHTEPIPETHPOBATH CICAYIONMM 00pa3oM: 3a-
JaHa TexHonorus npousBoactsa (A, B), BEKTOp Ha4aIbHOTO COCTOS-

(2.24)

uust Bx(0) u HekoTopbiii BekTOp 1eH Ha ToBapsl (€ R". Tpebyercs
HaiiTh Takyro Tpaektopuo {X(1),x(2),...,X(T)}, 4TOOBI CTOMMOCTH

(0,BX(T)) HaGopa TOBApoB, BBIMYLICHHOrO B MOCIEAHEM IEPHOE,

6b11a HauGombIei (4B =c¢).

Ienesoii ¢pyukimonan B 3amaue (2.24) Ha3bIBACTCS MEPMUHATL-
HbIM, TIOCKOJIBKY €T0 3HaY€HHE 3aBUCUT TOJIKO OT COCTOSTHHS CHUCTe-
MBI B TOCIETHUN (TEPMHUHANBHBIN) MOMEHT BpeMeHH. Tpaexropus
X(t), t=1,...,T, yaoBaerBopsioiias HepaBeHCTBaM B (2.24) u moCcTaB-
JISIOIIAasi MAKCHMAaJIbHO BO3MOXKHOE 3HaueHUE IeJIieBOMY (yHKIIHOHA-
Ty, Ha3bIBACTCS ONMUMATILHOU.

[ycte mapa (X,A) 3amaeT CTAMOHAPHYIO TPACKTOPHIO HHTEH-
cuBHoOCTel. byniem cuntarph, 4To X — €IMHCTBEHHOE, C TOUHOCTBIO JI0
MOCTOSTHHOTO MHOXHTEJIS.

OCHOBHOI1 BBIBOJ] MarucTpajbHOW TEOPUU COCTOUT B TOM, UTO
BCE ONTHUMAJIbHBIC TPACKTOPHH TPYMIUPYIOTCS OKOJIO Jyda, OTpeje-
JISIOIIETO CTAIMOHAPHYIO TPAaeKTOPHIO, T.€. SBISIOTCA B HEKOTOPOM
cMbIcIie OMM3KUMH. byieM moHuMaTh OIM30CTh TPAEKTOPHUI B CMBICIIE

keazumempuru p(X,y) =

Xy
I 11yl
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Onpeodenenue. JIya X siBusiercst mazucmpansto s 3anaqu (2.24)
ecan ais moboro & >0 Haiigyres takue uncna T,(g) u T,(g), uro
JUTSL BCIKOM onTUMaibHOM TpaekTopu {X(t)} BBINOIHATCS YCIOBUS:

p(X(t),X) <& s Beex t Takux, uto T,(g) <t <T —T,(¢g).

VTBepKACHUE, YCTAaHABIUBAIONICE HATMYME MArHCTPAIN VIS M-
HAMHUYECKOH cucteMbl (Hampumep, (2.24)), Ha3bIBacTCsl meopemoi o
mazucmpanu.

JAnnamuyeckuii anajor mojaesu JleonrbeBa
PaccMoTpuM N 4MCTBIX OTpaciieii, MaTpUIly MEXKOTPACIeBOro oa-

ganca A™", ompemensioIyt0 CTPYKTYpY 3aTpaT MPH MPOU3BOJCTBE
BekTopa X e R . Byzmem cumrare, uto 3arparsl B nepuoge [t—1,t]

MOTYT OBITH ITPOHM3BEICHBI B 00bEME BBIITyCKa B MPEABIIYIIEM IIEPUO-
ne. Torma moiydaeM CIEQYIOIIYI0 TUHAMHYECKYIO 33/1a4y C TEpMH-
HAJILHBIM (YHKIIHOHAIOM:

max (c, x(T))
AX(t) < x(t-1), (2.25)
x(t)>0,t =1,...T.

Teopema. Bexrop @pobernyca X maTpuipl A SIBISETCS Maru-
cTpaibio s 3amaaqn (2.25).

910 *Ke YTBCPKACHUC BBIINIOJIHCHO U IJI4 3a/la4v APYTroro Tula:
T

max " 4, (c(t), x(t))
t=1

Ax(t) <x(t-2), x(t)>0,t=1,..T,.

X(T)=>aX, x(0) >0.

I/IHTepnpeTauI/m 9TOH IIOCTAHOBKU CJICAYyroIas: HaWUTH TaKYyHo
TPACKTOPHIO JMHAMUYECKONH CHUCTEMBI, KOTOpPasi JOCTaBjsia Obl MaK-
CUMyM CYMMapHOH JUCKOHTUPOBAHHONW CTOMMOCTH BBIMYLIEHHOM

MNpoOAYKIHUU IIPpU YCIIOBUUN COGJ’IIOI[GHI/IH TEXHOJIOTUU NPOU3BOACTBA U
BBITIOJIHCHHH I1JIaHA B TepMI/IHaIH)HHﬁ MOMCHT.
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OO0uas Moaesib HeiMAHOBCKOI0 THIIA

Paccmotpum 3amauy (2.24), Ho mipu 3TOM He OyaeM HaKIabIBaTh
OTpaHUYCHUI HA HEOTpHUIATENLHOCTh MaTpull A u B . Mccrnenoranue
MOBEJICHUS ONTUMAIILHBIX TPACKTOPUI TAaKOH 3aJauu sBiseTcs Ooliee
CJIOXHBIM, U TIOTOMY K HEH MPEABbSBISIOTCS HEKOTOPBIC TPEOOBAHMSI.
Bynewm cuurats, 4TO

1) cymecTByeT Takoe 4ucio A Takoe, 4To cucrema (A—AB)x<0,
(c,x)=1 ompenensier eIMHCTBEHHEII BEKTOp X ;

2) BekTop X sBisiercst momyctumbiM: AX < Bx(0); ato mpemmoino-
JKEHHE O3HA4yaeT CYLIECTBOBAaHUE JOIYCTUMOW CTallHOHApPHOMH
TPACKTOPHH;

3) cucrema ypaBHenuii pPA=c— PA, pPB=0 umeer HeoTpHULATEIb-
Hoe pemenne P>0, rae P — pemrenne cucremsr P(A—AB)=0,

p=0; dopManabHO 3TO MPENNOIOKEHUE CBOIUTCA K TpeOOBaH-

pHIO, 4TOOBI CTAaIOHAPHAS TpaekTopus HeH Buma P(t)=A""p

ObLIa JOMyCTUMA JIJIS 33/1a4H, JIBOMCTBEHHOI K (2.24).

4) mycth A — NCUCTBUTEIBHOE MM KOMIUICKCHOE YHUCIIO, JJIsl KOTO-
poro  CyIIECTBYeT  HEHYJICBOE  pCIICHHWE  yPaBHCHHUS

(A —-1B))z=0. Ecnu |A|=1, To A=1. 3necs A u B, Takue

monMatpuibl  Matpui, A wm B, cooTBercTBEHHO, YTO

(A-7B)X=0.

5) AX2=0, npuuem eciu <ai,x> =0, 10 b, =0, rne a — i-s cTpoka

matpunsl A, b — i-s ctpoka Matpuns! B .

Teopema. [Ipu BbinoNHEHUH ycaoBuii 1)-5) amst moboro [ Haii-
JEeTCSl TaKoe 4HCiIo T , He 3aBHCAIIee OT T, 4To IS JTH000i ONTH-
ManbHOW TpaekTopun {X(t)} 3amaum (5.1) BBINOTHSIOTCS YCIIOBHUS:
p(X(t),X) < mst moboro t Takoro, uto T <t<T -T.

CoopmynupoBaHHasi TeOpeMa O3HAYaeT, YTO CYHIECTBYET Yyda-
CTOK, Ha KOTOPOM BCSIKO€ ONTUMAJIbHOE pelieHue 3anaun (2.24) npu-
OJIKAeTCs K CTAllMOHAPHOMY PELICHHIO X .

9 .
IMockonbky 3amaua (2.24) onuchiBaeT GyHKIMOHUPOBAHHE SKOHOMHYECKOH
CHUCTEMBI B TEUEHHE KOHEUHOIO YMCJIa MEPUOJOB BPEMEHHM, TO 3Ty 3ajady
MOXHO PacCMaTpPUBATh KaK 3a7ady JMHEHHOTo NIpOorpaMMHPOBaHUSI.
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Moeb THHAMHYECKOT0 MeKOTPACIeBOro fajanca

Teopema. Ilycts £(0) >0, marpuia A+ R Hepasnoxuma U Ipo-
nyktuBHa, marpua A(A+R)+(1—A)D HeorpuuarenbHa, Hepasio-
HMAa ¥ U3 TOTO, 4To A sBisiercs ee unciom dpodenuyca, 1 — mpo-
M3BOJIBHOE €€ COOCTBeHHOE 3Hauenue u |A|=A , cnexyer A=A . To-
riaa BektTop X =(X,&,77,L) sBnsercs Maructpansio s 3a1ad u (2.18)
-(2.21) ¢ neneBbiM GyHKIIHOHATIOM (2.22).

Mgl He OyneM JOKa3bIBaTh MPUBEACHHBIX TEOPEM. 3a COOTBETCT-
BYIOIIMMH JIOKa3aTeNIbCTBAMH, a TaKkke 3a Oojiee MOoApOOHBIM H3II0-
JKEHHEM Pe3yJIbTaTOB MaruCTPalbHON TEOPHUH MbI OTChIIaeM K [2, 17,
20, 25]. 31ech 3aMeTHM, YTO HATWYHWE MArMCTpaliei MO3BOJISIET IS
WCCIIEIOBAHUS TIOBEACHUSI TUHAMUYECKUX CHCTEM HAaXOAUTh TOJILKO
CTaI[IOHAPHBIC TPACKTOPHUHL.
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I'naBa3. OIIMCAHUE B3AUMOJIEMCTBHUM
SKOHOMMWYECKNX ATEHTOB

Equation Section (Next)Teneps, mocie TOro Kak Mbl W3y4HiInd
KJIACCHYECKHE TOAXOJbI K OMHCAHHUIO MOBEACHHS OTICIBHBIX SKOHO-
MUYECKHX arcHTOB, Mbl OOpaTHMCS K OCHOBHBIM NPHUHIIMIIAM OTIHCA-
HHS B3aMOJSHCTBHIM PKOHOMHUYECKHUX areHToB. B Kiaccudeckon ma-
TEMaTHYECKOH 3KOHOMHKE BBIIEISIOT JABa CYIIIECTBEHHO pasziHYaro-
IIUXCSI TOJX0Aa — MOJIETTH PaBHOBECHSI U MOJICIIU POCTA.

Konrenusi paBHOBECHSI OTpakaeT CTPEMIICHHE OMKMCATh Mexa-
HU3MBI PETYIMPOBAHUS JEATEITHPHOCTH SKOHOMUYECKIX areHTOB B yC-
JIOBHSIX OMPEACICHHONH CTaOWIBHOCTH SKOHOMHYECKHX CTPYKTYp H
B3auMOOTHOIICHUH. B IIHUPOKOM CMBICJIC paBHOBCCHBIMH HA3bIBAIOTCA
TaKWe COCTOSIHHS SKOHOMHKH, B KOTOPBIX PEANTH3YIOTCS OXHUIaHUS
SKOHOMHYECKHX areHToB. OCHOBHOE BHHMAaHHUE MPH 3TOM COCPEI0Ta-
YHUBAaCTCA Ha M3Yy4YCHUHW HWHAUBHUAYAJIBHBIX MOTHUBOB 3KOHOMHWYECCKHUX
areHToB, UX OTHOIIEHHH, KOTOPbIe 00ECIIEYNBAIOT PABHOBECHE H U3Y-
YEHHUH paclpeieNieHrst 00raTcTBa B PABHOBECHH.

Teneps mpeacTaBUM, YTO PKOHOMHUKA DBOJIOLUOHHUPYET, PACTET
9KCTEHCUBHBIM 00pa3oM, T.€. MPOUCXOIUT KOJUUYCSCTBEHHBIH POCT NpH
HEU3MEHHBIX TEXHOJOTHAX W MPEINOYTeHHUAX NoTpeduteneid. B aTmx
YCJIOBUAX CTPYKTYypa SKOHOMHMKH JIOJKHA OCTaBaThCAd HEM3MEHHOMU, U
K €€ M3YYCHHUIO TAaK)KE MOYKHO IOJXOJIUTh KaK K CTATHYECKOMY PaBHO-
Becuto. Takoe paBHOBeCHE Ha3bIBAIOT PABHOBECHBIM COANIAHCHPOBAH-
HBIM POCTOM. B Teopnn 3KOHOMHYECKOT'O pOCTa, TJIABHBIM 00pa3oM,
HM3y4aroT MPOrpaMMBbl paclpeeleHusT IPOU3BEIEHHOIO IIPOAYKTa Ha
noTpedIeHNe U HAKOTIJICHHE.

Jlamee MBI paccMOTPUM MOJEIN PAaBHOBECHS B CTaTUYECKOM H
JUHAMHYECKOM CcITy4asX. 3aTeM PacCMOTPHUM MOJENIH pOCTa B JBYX
BapHaHTax — KakK 3ajJa4y 00 ONTHMajJbHOM PaclpeleICHUN MTPOU3BE-
JIEHHOTO IMPOYKTa MEXIy NMOTpeOJIeHrneM W HAaKOIUIEHMEM W Kak 3a-
Jaqy o0 ONTHMajIbHOM PAacCHpeeNICHHH MPOU3BEICHHOTO MPOIYKTa
MECKAY BJIOKCHHUEM B Pa3BUTUC TEXHOJIOTUH U B OCHOBHEIE (I)OHIIBI.

3.1 Mopaesn paBHOBecusi

OCHOBy IJ1d onrCaHusl SKOHOMUYCCKOIr0 paBHOBECHA IMPEAOCTAB-
JI1€T MOJICIIb Baﬂbpaca. OTta MOACIb ABUIACh O,HHOﬁ U3 MEPBBIX IKO-
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HOMHUKO-MaTeMaTuueckux monaeneil. Moaens Banbpaca npennasnaue-
Ha ISl OTIMCAHMS ACIICHTPATN30BAaHHOM KOHOMUKH, B KOTOPOH pac-
CMaTPUBAETCS MHOXXECTBO HE3aBHCHMBIX IPOU3BOAUTEIICH W TIOTpE-
ouTeneil, KaXIpld M3 KOTOPBIX PYKOBOJCTBYETCS B BBIOOPE CBOHMX
JICHCTBUI CTpeMJICHHEM K cOOCTBeHHOMY Omnaromnonyunto. Coriaco-
BaHHE JECUCTBUM IKOHOMHYECKHX ar€éHTOB B TAKOW CUTyalluu JOCTH-
raeTcs pHu NMOMOIIM PHIHKA TOBAPOB, OMPEAEIISIONIETO COTIACYIOIINe
LIEHBI Ha TOBAPHI.

3.1.1 MOJEJb BAJIBPACA

[IpenmonoxuM, 4To 0OIIECTBO COCTOUT M3 JIBYX CEKTOPOB — IPO-
W3BOACTBEHHOTO M TOTPEOUTENHCKOTO. [IpOM3BONCTBEHHBIN CEKTOP
COCTOMT U3 OTICIBHBIX OTPACICH, GUPM WM UHIUBUIAYYMOB, BBICTY-
MAaloNMX B KavyecTBE Mpou3BoauTescit. [loTpeOuTenbckuii cexTop
o0BeIMHSACT BCE MHANBUYYMBI, OPTaHN3ALNN U YIPEXKICHUA, HE yda-
CTBYIOIIIE HETIOCPEJCTBEHHO B MIPOU3BOICTBE.

ToBapel, oOpamaronKe B YJKOHOMHUKE, Pa3/e/ICHbl Ha MPOIYKTHI
MPOM3BO/ICTBA U PECYPCHI (MM MEPBUYHBIE (DaKTOPHI TPOU3BOJICTBA).
Pecypchbl SBASIOTCS COOCTBEHHOCTBIO MOTPEOUTENEH, KOTOPBIE IPO-
JIAIOT UX C IeJIbI0 MPHUOOPETEHMsI MPOIYKTOB NpousBoacTBa. [loiry-
YaeMBIi JI0X0J 00pa3zyeT OIDKET MOTPeOHTelNsl, KOTOPBIH IeTHKOM
pacxojayeTcs Ha MPHOOPETEHHE TOBAPOB C IENBI0 MOyYeHUS TOTpe-
OuTEeIeM MaKCUMAJIbHOTO YAOBJICTBOPCHHS OT BBIOMPAEMOIO accop-
TUMEHTA MPOAYKTOB. OTMETHM, YTO B HEKOTOPBIX MOAM(HUKAIMIX
Monenn Banbpaca paszgeneHne MexXIy MpPOIyKTaMH M pecypcaMu He
MIPOU3BOAMTCS.

[ToBenenue NPOM3BOAUTENS XapaKTEPU3YETCs CTPEMIICHHEM K
MaKCHMH3allUU MPUOBUTH OT TIPOU3BOJCTBA, SBISIOMICHCS Pa3HOCTHIO
BEIPYYKH OT MPOJAXKH ITPOU3BEIEHHOTO MPOAYKTa U 3aTpaT Ha HE0O-
XOJMMBIE B IIPOU3BOJICTBE MPOIYKTHI M pecypchl. PaccmaTtpuBaemast
SKOHOMHYECKasi CHCTEMa SIBIIACTCS 3aMKHYTOW. DTO O3HA4YaeT, YTO
MOJTydeHHas] IPOU3BOIUTENSIMH TPUOBUTH TIOTHOCTBIO pacrpeiemseT-
Cs MEXKy TTOTPEOUTEIISIMH.

Takum o00Opa3oM, KaXIbli YYaCTHHK SKOHOMHYECKOW CHCTEMBI
MaKCHMHU3HUPYET HEKOTOPYIO ENeBYI0 (GYHKIMIO B YCIOBUSAX OTpere-
JIEHHBIX orpaHudeHuil. M meneBas GyHKIWS ¥ OTpaHUYEHUS 3aBUCAT
OT IIEH Ha TPOIYKTHI U pecypchl. Bompoc o 1ieHax sBIsSETCS IICH-
TpambHBIM B Monenu Bambpaca. Cumraercs, 94TO KaKIBIH yJaCTHUK
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9KOHOMHYECKOH CHCTEMbI HE MOXKET BIUATH HA LIEHY — OH MacCUBHO
NPUHUMAET CIIOKHUBILYIOCS CUCTeMYy ILeH. Takoe NpeArnooxXeHue
MMEET MECTO B TaK Ha3bIBAEMOM CHUTyallMd COBEPILICHHON KOHKYpPEH-
. CTporo ToBOpsi, COBEPILIEHHAs KOHKYPEHLUS TpEAIoaracT Ha-
JMYUEe Ha PBIHKE HEKOTOPOro TOBapa OECKOHEYHOro YKcia PaBHO-
IPaBHBIX MOKyHaTenel U NpoJaBLOB, HOITOMY KaKIbIil U3 HUX B OT-
JEJIbHOCTH HE MOYKET BIMATH HAa COCTOSHUE PHIHKA.

st pea’bHBIX 3KOHOMUYECKHUX PBIHKOB Takoe MpPEATNOJIOKEeHHUE,
BOOOIIIE TOBOPSA, HEBEPHO. VCKITIOYeHHE COCTABIISIIOT, IOXKaIYH, TOJIb-
KO (PMHAHCOBBIE PHIHKU M TO JIMIIb IPU ONPEAEICHHBIX YCIOBHUIX OT-
CYTCTBHSI BO3MO>KHOCTH CT'OBOpa M TOIyYeHHs IPUBATHON WHpOpMa-
UM y4acTHUKaMU phiHKa. OJJHAKO TeOopHs OOIIEro paBHOBECHS C yC-
NEXOM HPUMEHSETCS U JUISL OTIMCAHUS PHIHKOB ¢ HEOOJBIIUM YHCIOM
YYaCTHUKOB. [ TaBHBIM TpeOOBaHUEM SIBJISETCS OTCYTCTBUE y YACTHH-
KOB PBIHKa BO3MOXKHOCTH BIIUSTH Ha LieHY. B 3ToM ciryuae roBopsr,
YTO YYAaCTHUKHU PBIHKA MPHUHUMAIOT LIEHY KaK JaHHOCTb. JTO O3Ha4a-
€T, 4TO IIeHa B UTOre OyJAeT ompejaeleHa TakuM 00pa3oM, YTOOBI pe-
HICHUS], BHIOPaHHBIE MOTPEOUTEISIMA U MTPOU3BOJUTENSAMH, OBLTH CO-
TJIaCOBaHBI.

OmnmmeM Mofenb Banmbpaca ¢popmanbsHo.

B sxonomuueckoii cucreme umeercs | morpebureneii, M mpous-
BOIUTENICH U N TUIOB TOBapoB. Mbl He OyJeM pa3fensiTh TOBaphl Ha
NOPOAYKTHl M pecypchl. Kaxaplii moTpeOuTEens XapaKkTepu3yeTcs
ynkuueit noxoma K,(p) u ¢yukumeir cipoca @,(p) (cm. (1.4)).
Bynem cuntaTh, 4TO JOXOJ KKJIOTO U3 MOTPEOUTENECH CKITaIbIBACTCS
U3 JIBYX BEJIMYHH — JI0OX0Ja OT MPOJaXKH ero Ha4yaJIbHOTO 3araca ToBa-

poB b' wm mHexoroporo nomommmrensHoro goxoma |,(p), T.e.
Ki(p)=(b", p)+1,(p)-

Kaxxprit mpon3BOANTENb OTOXKAECTBIACTCS C HEKOTOPBIM TTPOU3-
BOzIcTBEHHBIM TporieccoM (X, Y) eI (cm. (1.6)). [Ipu 3amanHbIX 11IEHAX
P TPHOBLIL TPOM3BOIUTENS OT MPOM3BOACTBEHHOTO Tporecca (X, Y)
COCTaBJIsIET <y—x, p>. [ToBeneHre MPOU3BOIUTENS — BBIOOpP ONTH-

MaJIbHOTO IPOU3BOJACTBCHHOI'O MpoHecca — ONpCACICTCA CTpPEMIIC-
HHUEM K MaKCHUMH3allnu HpI/I6BIJ'II/II

(y—x,p)= max (y'-x',p).

(x4y)el
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PazHocTh Y —X OomnpeneisiaeTt YUCTHIN BBIITYCK ITPOU3BOJIUTCIIA. IIo-

CKOJIbKY BBIOOp IEHCTBHIA MPOU3BOIUTEINS 3aBUCHT TOJBKO OT 3HAUE-
HUS 3TOi pasHocTH, TO BBEIEM MHOYKECTBO
Y ={y—x|xeR", ye F(x)}, xotopoe, Takxke Kak H MHOXKECTBO
(1.6), Oymem Ha3bIBaTh MEXHONO0ZUYECKUM, TIOCKOIBKY TPU pasyM-
HBIX TPEINONIOKCHUSIX OKa3bIBACTCs OE3pa3IMIHBIM, PACCMATPHBACT-
cst MHOXecTBO [ miam MHOXecTBO Y . MHOXECTBO ONTHMAalIbHBIX
MPOU3BOICTBEHHBIX TPOIIECCOB HA30BEM (DYHKUUEH RPeOIoIHCeHUS
Y(p). B TEepPMHHAX YHUCTBIX BBIITYCKOB

W(p)={yeYI(y, p)=max{y" p)}.

OTHOCHUTENBHO MHOXKECTB X U Y B Pa3lWYHBIX CUTYyalHsIX Jie-
JIAKOTCA TC UJIN UHBIC HpCI{HOJ’IO)KCHI/ISL B 6OJH>IHI/IHCTBG cnyqaeB Kax-
JI0€ U3 HUX UMEET OIpeneSICHHbIN A KOHOMUYECKUI cMbICH. Jlanee Mbl
Oymem cumrath, uro X < R . D10 03HayaeT, YTO KAXKABIH BEKTOP

X e X cooTBeTcTBYyeT HabOpy MPOAYKTOB MPOU3BOJCTBA B OMNpeEie-
JEeHHBIX KoindecTBaX. OTHOCHTENBHO 2JIEMEHTOB Y MHOXecTBa Y

00BIYHO Tpe/moararT, 4yto eciun yeY , y>0, to y=0. D1o ycio-

BUE HAa3bIBACTCSl YCJIOBHEM OTCYTCTBHSA pora m3zoOmmus. Conepxa-
TEJIBHO OHO 03HA4aeT, YTO HET TaKOIo IMpolecca, KOTOPbIi Obl Ipou3-
BOJIWJI HEUYTO, HUYETO MpH 3TOM He Tpars. Kazamock Obl, mo-apyromy
ObITh HE MOXeT. OHAKO WCIOJIB30BAaHUE TOTO YCJIOBHS 3aBHCHUT OT
TOT0, KaKue MPOAYKTHI M peCypChl BKIIOUEHBI B IEpEYEHb 3aTpaT. Y cC-
JIOBUEM OTCYTCTBHSI pOra M300MIIMSI MOXKHO TpeHeOpeyb, eclii CUH-
TaTh, YTO MPUPOIHBIE PECYPCHI SBISIFOTCS OOIECTBEHHBIM JOCTOSHU-
eM, 1100 HaJMYUeM HPUPOIHBIX PECYpcOB BOOOIIE MpeHeOperaroT
(Hampumep, Takasg CHUTyalus HMeeT MeCTo B Mojnenu JleoHTheBa
(1.25)).

Urak, OyneM cuuTath, 4To K -if IIpOM3BOJMTEND XapaKTEPU3YETCs
MHOKECTBOM YHCTHIX BbIyCKOB Y, € R" 1 dyHKImMEH npemioxeHus
Y, (p), k=1,...,m. st npoCTOTHI H3JI0KEHUS OyJeM CUUTATh MHO-

KECTBa Yk KOMIIaKTaMH.
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Hazosem CO60KYRHbIM MEXHO0102UYECKUM MHOMICECMEOM CYMMY

m
Y = ZYk U (hyHKUUell CO80KYRHO20 NPedI0dceHus TTPON3BOICTBEH-
k=1

Horo cexktopa cymmy ¥, (p) = Z‘Pk (p).

k=L
Mycts P, (p) = {y eY |<y, p> = maYX<y', p>} — MHOXECTBO TpO-
y'e

M3BOJCTBEHHBIX IPOLIECCOB, ONTHUMAJIBHBIX C TOYKH 3pPEHMSI BCETO
NPOM3BOACTBEHHOI0 cekTopa. HecnoxHo mokasaTh, 4TO MPOU3BOACT-
BEHHBIE MPOLIECCH], ONTUMAaJIbHBIE C TOUKH 3PEHHUSI BCETO NMPOU3BOCT-
BEHHOT'O CEKTOpa, ONTUMAJIbHBI U C TOUYKH 3PEHHS KaXXA0Ir0 MPOU3BO-
qurenst. OOpaTHOE TakKe BEPHO, T.€. BBIIIOJIHEHO PABEHCTBO:

u(p)= 3 W, (P) = ¥o(p). @)

Vnpaosicuenue 8. Jloxazame cnpagednusocms pasercmsa (3.1).

PaBencTBo (3.1) 03HauaeT, YTO MbI MOYKEM XapaKTepH30BaTh BECh
NPOU3BOJICTBEHHBIH CEKTOP COBOKYITHBIM TEXHOJOTHYECKHM MHOXKE-
CTBOM U (YHKLHEH COBOKYIHOIO MPEUIOKEHHs, HE paccMaTpuBas
Ka)XJI0T0 MPOU3BOIUTEIIS B OTACIBHOCTH.

Onpeoenenue. Habop (yf ,...,y;;x;,...,xﬁ p*) HEOTPUIIATETHHBIX

BCKTOPOB HA3bIBACTCA KOHKYPCHTHBIM PABHOBECUEM, €CIIN
y.eP, (p), k=1..m, (3.2)
X e® (p),i=Ll, (3.3)

1 BBITIOJHAIOTCS] COOTHOIICHUSI OallaHca crpoca U NpeIoKeHus:

m | . | .
PREDI DI (3.4)
k=1 i=1 i=1
|

m | . . .
P Y+ b ) =(p DX ). (3.5)
k=1 i=1

i=1

TTosICHUM CMBICT YCIOBHI OIpeecHrss KOHKYPEHTHOTO PaBHO-
Becust. Ycious (3.2) u (3.3) 03Ha4aroT, YTO KAXKABIH M3 YYACTHUKOB
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3KOHOMHYCCKOM CHCTCMBI, CUHTas ICHBI p* 3aJaHHbIMU, ﬂCﬁCTByeT

HawTydImuM st ce0st oopasom. HepasenctBo (3.4) o3Havaet, 4To
COBOKYIIHBIN CIIpoc (IpaBasi 4acTh HEPABEHCTBA) HE JOJDKEH MPEBBI-
IIaTh COBOKYITHOTO MpPEIOKeH s (JieBasi 4aCTh HEpaBeHCTBa). PaBeH-
crBo (3.5) o3Ha4aer, YTO CTOMMOCTh KYIUICHHBIX TOBAapOB paBHA
CTOMMOCTH TpPOJaHHbIX. M3 3TOro paBeHCTBA CIIEAYET, YTO €CIH B
(3.4) mo j -# KOMITOHEHTE MMEET MECTO CTPOrOE HEPABEHCTBO, TO CO-

OTBCTCTBYIOIIIAsI KOMIIOHEHTA PAaBHOBECHBIX IICH pj =0.

Onpedenenue. BekTop P Ha3bIBaeTCs BEKTOPOM PAaBHOBECHBIX

|
IIeH, MHOTO3HauHOe oToOpakenne P(p)= ZCDi(p) — ¢yHKIMEH co-
i=1

m
BOKYITHOTO  cmpoca, otobpaxenne W(p)=b+ Z‘Pk (p), rme
k=1

|
b= Zb' , — (DyHKIKEH COBOKYITHOTO TPEATIOKEHUSI.
i=1

ITOCKOJIBKY B CHITy 3aMKHYTOCTH 3KOHOMHKH BCSI IPUOBLIb MPO-
M3BOJICTBEHHOTO CEKTOPA JEIHUTCS MEXKIY MOTPEOMTENAMH, TO IS
MIPOU3BOJIBHOTO yeY¥,(p) BBIMOJTHSCTCS TOXJIECTBO

!
Z l.(p)= <y, p> , C TIOMOIIBI0 KOTOPOTO MOKHO MOKa3aTh, YTO (hyHK-
i=1

uun O(p) u W(P) cBs3aHBI COOTHOIICHUEM:

(p.x)<(p,y), xed(p), ye¥(p). (3.6)

Vnpaosicuenue 9. Jloxkazams nepasericmao (3.6).

Coornoutenue (3.6) Ha3pIBaeTcs 3akonom Banspaca B mmupokom
CMBICJIE. 3aMeHa HEPAaBEHCTBAa Ha PaBEHCTBO IPEBPAIAET COOTHOIIE-
HHE B 3aKon Banwpaca ¢ y3xom cmuicae. 3akoH Baibpaca B IIMPOKOM
CMBICJIE 03HAYAET, YTO B CTOUMOCTHOM BBIPKEHHHU CIPOC HE MPEBOC-
XOIWT HpeATIoXKeHus npu J1ro0bx neHax Pp=0, p=0.

C ucrnonp30BaHUEM MOHATHH (DYHKIMHA COBOKYITHOTO CIpOca W
MIPETOKEHUST OTIPE/IeIeHHe KOHKYPEHTHOTO PaBHOBECHS MOYKHO TIe-
pedopMyITHpPOBaTh.
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Onpeoenenue. Habop (y*,X*, p*) Ha3piBaeTCs KOHKYPEHTHBIM
paBHOBecueM ecan X ed(p*), y*eW¥(p*), Xx*<y* =u
(pex*)=(pey*).

I'maBHBIM BOIIPOCOM, BO3HUKAIOIIMM IIPH MCHOJIB30BAaHUH MOJIC-
mu Banbpaca, sBIsSeTcss BOIIPOC O CyIIECTBOBAHUH PaBHOBECHS. MBI

UCCIIeyeM ero Ul HEKOTOPOTro YaCcTHOTO Ciydas Mojenu Banbpaca,
HOCSIIIEr0 Ha3bIBaHKEe Mojaenu Dppoy-Jlepoe [42].

3.1.2 MOJEJb IPPOY-/IEBPE

OCHOBHOE MPEANOI0KEHUE STON MOAEIN COCTOUT B KOHKPETH3a-
un GyHkimu nqoxoxaa norpeourene |(p). [omumo sTOTO AEnaroTCs

HpeI[HOHO)KCHI/Iﬂ OTHOCHUTCIIBHO TCXHOJIOTMYCCKHUX MHOXECTB H
GyHKIMU T07e3HOCTH. HekoTopble M3 ATHX OrPaHUYCHHI CYIIECT-
BCHHBI, IPyTHe TPHHATHI IS YIIPOIICHHUS.

I. Jlas xaxmaoro morpedutensi i, 1<i<l|, mo cpaBHeHHIO C
ornmucaHKeM Mojieli Babpaca Oymem nmpeanonarath:

1 Ki(p)=<p,b‘>+i&j<p,yj>,
i
rae b' — HawaneHBIA 3amac TOBapoB, a; — JoJisl JIOXOJIOB | -TO
NPOU3BOJUTEIIS, KOTOPYIO TOJIydaeT | -if MOTpeOuTens, iaij =1
i=1
JUIs O0OTO  J, Y, — YHCTBIH BRIMYCK | -To mpoussoaurens. Ta-

KM 00pa3oM, Mbl MpeanosiaraeM, 4YTo KamuTal HOTpeOuTesis
CKJIaJBIBACTCS U3 JOXOZAA OT IIPOJaXXU HAYaJIbHOIO 3araca U y4a-
CTHS B IPUOBLTN MPOU3BOTUTEIICH.

2. MuoxectBo X; < R", Ha KOTOpOM OrmpeseeHa pyHKIHs MOJIe3-
HOCTH U;(X), BBINYKJIO, 3aMKHYTO M HeorpaHuueHHO. Eciu
{x}eX, u X - 0,10 X! — 00 m11 Bcex j. CMbICI BBeICHUS

e )
MOCIIETHETO TIPEOI0XKeHHs Ol 00bsicHeH B 1. 1.1.
3. ®yHkiwms moje3HocTH U, (X) HempepbiBHA M BOTHYTA Ha X .

4. ]Jlnsa mroboro | HalgeTcs Takoil BEKTOP X' e X, , 4TO X' <b'. B

YaCTHOCTH, 9TO O3HAYAET, YTO KaXK/bIH MOTPEOUTENh UMEET HEHY-
JIEBBIE HAaYaJIbHBIE 3aI1aChl BCEX TOBAPOB.
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5. TloTpeOuTens HEHACHIILAEM.

I1. JI;1s1 npou3BOACTBEHHOI0 CEKTOPA NMPEATOJI0KUM:
1. MHOXeCTBO YHCTBIX BBITYCKOB K -ro mpomsBoautens Y, KOM-

naktiou OeY,, k=1,...,m.

m
2. CoOBOKYITHOE TEXHOJIOTHYECKOE MHOXKECTBO Y = ZYk BBIITYKIIO.
k=1
Jloka3aTensCTBO CYIIECTBOBAHUS PAaBHOBECHS B MOJEIH Dppoy-
Jebpe onmmpaeTcs Ha cieayrolee yTBEpKICHHE.

Jlemma (Teiin [43]). Tlycts P={p|peR’, > p,=1, TcR" -
j=1

BBITYKIBIH KommakT, ¢:P —2" — MHOrosHaunoe ortoGpaskeHmue,
YIOBIICTBOPSIOLIEE CIACAYOLUINM TPEOOBAHUSIM:

1) ¢ - noayHempepblBHO CBepXy W ajsi Jroboro pe P obpas
@(p) sIBISETCS HEMYCTHIM BBIMTYKJIBIM ITOJIMHOKECTBOM B I;

2) BHINONHSETCS 3aKOH Bambpaca B HIMPOKOM CMBICTE, T.€.
<p,u>20 npu Jr00oM U € @(p) .

Torna cymectByer Takoii BekTop p*e P, uto @(p*)NR" = .
Mpe1 He OyeM IPUBOIUTD JOKA3aTEILCTBO 3TOH JIEMMBI, KOTOPOE
MOYKHO HaWTH, Hanpumep, B [2].

Teopema. B monenu Dppoy-/ledpe CyIecTByeT COCTOSHUE PaB-
HOBECHHL.

Hoxka3zatenbcTBo. CyliecTBOBaHHE PaBHOBECHS B MOJEIH Jp-
poy-ZleOpe moka3piBaeTCsl NMPUBEICHHEM COCTABIIIOIIMX MOJENIU K
TAKOMY BUAY, YTOOBI MOYKHO OBIJIO MCIIOJB30BaTh JeMMy leitna. s
MpUMEHEHUs JeMMbI ['elijla HeoOX0IMMO TOCTPOUTh MHOTO3HAYHOE

otobpaxenue ¢:P — 2", obnajaromee yka3aHHBIMH B JIEMME CBOIA-
ctBamu. [Tonoxum @(p) =¥ (p)—D(p), 3anaB TeM cambiM 0TOOpA-

xerne @:P — 2% | Temeph HEOOXOMMMO YKa3aTh BBITYKIBIH KOM-
nakt I", conepxamuii @(p) VpeP.
3amerum, uto W(p) = b+Y . Kpome Toro, ®(p) cUX,(p), rie

X.(p) — onpenenennoe B (1.3) MHOXECTBO BCEX AOCTYIHBIX MOTpE-
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OuTenI0 TOBapoB Mpu IeHax P . SIcuHo, uto P(p)c v up)zi(p). B
i pe

NpEANoIoKeHHH MoAenn Dppoy-Ledpe o pacmpeneneHun NpuOBLTA
IPOM3BOAMTENEH MEXIY NMOTPEOUTEISIMU MOXKHO I0Ka3aTh, YTO NPH

BCEX | MHOKECTBO Y X,(p) orpanuyeHo. DTO 3HAYHT, YTO CYLIECT-
pe

BYET BBIIYKIIBIA KOMIAKT D, TAKOU YTO
I ~
CD(p)g_ul pri(p)gq)o VpeP.
i=1 pe

Ecnu teneps nonoxuts I'=b+Y —®,, To Bo-nepBbIx, [' Oyner
BBIITYKJIBIM KOMITAKTOM, a BO-BTOpBIX, @(pP) el VpeP.

[HonynenpeprIBHOCTE cBepXy oToOpaskenus @, , a Takxke Hemyc-
TOTA, BBIMYKJIOCTh M 3aMKHYTOCTh MHOXecTBa @, (p) ciemyer u3 yc-
J0BUst 4 ISl OTPEOMTENS M BBHITYKIOCTH, 3aMKHYTOCTH U OTpaHU-
yeHHOCTH MHOXKecTBa X, (P). B aToM citydae ®(p) HemycTo BBITYK-

JO U 3aMKHYTO, a oToOpaxkenue @ mnomyHempepslBHO cBepxy. [Ipu
BBITNIOJTHEHUU YCIOBUM 1 M 2 A1 IPOU3BOJICTBEHHOI'O CEKTOpa TO Ke
MOKHO yTBepkAaTh W oTHocuTenbHO W . Torma dyHkums ¢ Taxke

HOJIyHeTIpepbIBHA CBEPXY, a @(P) SBISETCS HEMYCTBIM BBITYKIBIM
MHOXECTBOM TIpH JItoboM pe P .

[Ipumenss temepp nemmy ['eitna k QyHKIHH @ , TTOTydaeM, 9TO
CYIIECTBYET TaKOH BEKTOp LieH P*, Ipu KOTOPOM MHOKecTBO ¢@(p*)
COJICP)KUT HEOTPHLATENbHBIN BekTOp U™ . M3 onpenenceHus ¢ Mmoiy-
gaeMm, 4to U*=y*—x* tae y*eY¥(p*), a x*ed(p*), npu srom
y*>x*. Takum oGpa3oM, MpH HeHaX P* cHpoc HE MPEBOCXOAUT

MMPEIIOKCHUS. B CHUJIy HCHACBIACMOCTH HOTpG6I/IT€J'II/I npu MakcCu-
MHU3allU UMHU (I)YHKLII/Iﬁ MOJIC3HOCTU TPATAT BECh CBOH KamnuTral, T.C.

(x,p)=K;(p), i=1..1. Orcrona cuenyer, uro (X, p)=(Yy,p) mus
00X Xe®@(p) u yeW(p). Takum oOpa3om, Mbl J0Ka3aIH CyIie-
CTBOBaHHE PaBHOBECHs B Mojiei Dppoy-Jlebpe.

Vapaxcnenue 10. Ilycmo 6 modenu Ippoy-Hebpe | =1, N =2, mexuo-
Jl02UYeCcKoe MHOJCECMBO NPOU3B0OCIBEHHO20 CEKMOpa Umeem 6uo

Y ={(y,,¥,) |y, €[0,1],y, =0}. ®yuxyusn noresnocmu nompebumens
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U(X, X,) = X, + /X, onpedenena Ha MHOICECmEe
X ={(x,%,) eR* ||X1 — X2| <I}. Becb 00x00 npouseodumens

P.Y, + P,Y, nocmynaem e pacnopsaxcenue nompebumens. [okazamo,
4mo 6 Mol MoOenU KOHKYPEeHMHO20 PAGHOBECUs He CYUecneyen.

3aMeTHM, YTO TOKa3aHHAs TeopeMa YTBEp)KIaeT TOJIBKO CYIIecT-
BOBaHHE PABHOBECHS, HO HE YTBEPXKIACT €ro eIWHCTBEHHOCTH. DTO
3HAYHT, YTO MOXKET CYIIECCTBOBATh HECKOJBKO IMOJIOXKCHUN pPaBHOBE-
CHsl, TIO3TOMY BO3HUKAeT ECTECTBCHHBIH BOMNPOC 00 H3YUYEHHH HX
CBOMCTB. I TaBHBIM CBOMCTBOM KOHKYPEHTHOIO PABHOBECHUS SBIIACTCS
ero mapero-ontumaabHocTh [15, 16, 30]. [ToHsATHE ONTUMATBEHOCTH 110
IMapero (Wi 3¢ PEeKTHBHOCTH) MOXHO OOBSICHUTH Tak. JomycTrmoe
MHOXECTBO BEKTOPOB MOTpeOieHHs onTuManbHo 1o [lapeto, ecnu He
CYIIECTBYET JPYroro JOMyCTUMOTO MHOXECTBA BEKTOPOB MOTpedIIe-
HUSI TaKOTO, 4TO JJIsl BCEX MOTpeOHTEeNel MoJe3HOCTh MOTpeOIeHNs,
M0 KpaiHel Mepe, He MEHBIIE, a XOTS Obl JJIs OHOTO — CTPOTO 00JIb-
mre.

[MapeTo-onTHMANBEHOCT, KOHKYPEHTHOTO PaBHOBECHS O3HAYaeT,
YTO pacipeesicHre Oiar MeXAy MOTPeOUTEISIMH HEJb3sl YIy4IIUTh
cpasy Juis BceX. DTO ecTh MaTeMaTHyecKoe BBIpaKEHHE MEPBOM Teo-
pEMBI TEOpHHU OJIATOCOCTOSHUS: KOHKYPEHTHBIH PBIHOK 00eCrieunBacT
TaKoe MPOU3BOJCTBO U pacipeesiceHue 0Jar, KOTopoe He MOXKET OBbITh
YIy4IIeHO HUKAKUM TUIAHUPOBAHUEM WIIH PETYITUPOBAHUEM.

OnHako Ooyiee UHTEPECHBIN (HAKT COCTOUT B TOM, YTO JHOOOE OII-
tumanbHoe 1o Ilapeto pacnpenenenue Omar, KOTOPOTO MOXKHO JIOC-
TUYb 32 CYET MepepaclpeseeHus J0X0/I0B (HalpuMep, BBEICHHEM
HAJIOTOB), MOXET BXOJIUTh B KOHKYPEHTHOE paBHOBECHE. JTO €CTh
MaTeMaTH4YeCKOe BhIPAKEHHE BTOPOU TEOPEMBbI 0Jar0COCTOSIHUS: BTO-
pUYHOE TepepacnpesielicHue J0X0/A0B He HapymaeT 3Q(GeKTHBHOCTH
KOHKYPEHTHOM SKOHOMUKH.

EcrecTBeHHOE jKelaHME HCHOIB30BAaTh MOJENb Banbpaca mis
OMMCaHUSI PHIHOYHBIX MEXAHW3MOB HATAJKUBAETCS Ha OMNpeesieHHbIE
TpyaHocTH. IlepBas u3 HUX CBSi3aHa C T€M, YTO B PEALHOCTH HE pea-
JIM3YIOTCSl YCJIOBHSI COBEPIICHHON KOHKypeHIMH. OnHaKo 3TO He ca-
Moe cyuiecTBeHHOe. D(PQPEKTHBHOCTE KOHKYPEHTHOTO DPaBHOBECHS
03HaYyaeT, YTO MMEIOIINECS] MPOU3BOACTBEHHBIE (DAKTOPHI MCIOJb3Y-
FOTCS TTOJIHOCTBIO U, 3HAYUT, €CIIM TAKOE PaBHOBECHE UMEET MECTO, TO
B DKOHOMHMKE JOJDKHA OLIYIIAThCs HEXBaTKa KaKuUX-IMOO (hakTopoB
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MPOU3BOJCTBA — TPYAOBBIX WM MPHPOJHBIX PECYPCOB, OO OCHOB-
HBIX (oHaoB. Ecnu mogoOHoe siBIeHHEe HE HaOJ0JaeTcsi, HO PHIHKU
(YHKIMOHUPYIOT, M SKOHOMHYECKHE areHTHl JCHCTBYIOT COTJIacoBa-
HO, TO, 3HAYUT, peau3yIolleecs: B 9)KOHOMUKE PABHOBECHE HE ABIISET-
cs1 3 dextuBHbIM. HeahpekTHBHOCTH paBHOBECHSI O3HAYAET, YTO Ha-
pyLIaroTcs Kakue-nubo W3 TpeAmnojoxeHnii moxenu Bambpaca. Oc-
HOBHBIM TaKUM IIPEATION0KEHHEM, HapyIIeHHe KOTOPOTO MOXKET TPH-
BECTH K OTCYTCTBHIO 3()()EKTUBHOCTH, SBISAECTCS MPEAMOIOKEHHE O
CYLIECTBOBAaHUHM B SKOHOMHKE €IWHBIX IIEH — MPOW3BOJUTEIH U TO-
TpeOUTENH OIIEHWBAIOT BCE TOBaphl OAMHAKOBO. CHcTeMaTmyeckas
pasHHLa MEKAY TOKYIMHBIMU M MPOJaKHBIMH [IEHAMHA MOXET BO3HH-
KaTh, HATIPUMED, 3a CUET HAJIOTOB aKIMW3HOTO THIIA, 32 CUET TOPTOBOi
HAllCHKH, HAJMYUS TPAH3aKIHMOHHBIX W3/epkek. CyliecTBOBaHHE U
3¢ (EeKTUBHOCTh PaBHOBECHUS B 3TUX W JIPYTHX YCIOBHAX MOAPOOHO
uccienosana B [9].

3.1.3 MOJIEJb JTMHAMHUYECKOTO PABHOBECHSI

EcrecTBeHHBIM pa3BUTHEM M1l OOILETO PAaBHOBECHS SIBIISETCS
MOCTPOEHUE NHHAMHYECKHX MoJeneil BambpacoBckoro tuma. dop-
MasibHOE 0000IIeHe Moienu Banbpaca Ha AMHAMUYECKHA cly4ail He
npeAcTaBiseT OONBIIOTO TPyJa, OJHAKO HCCIECOBaHUE CBOWCTB Ta-
KOI MOJIeNI OKa3bIBAETCs rOpas3io 0osee CIOKHBIM.

IIycTh 3KxOHOMMUECKAs: CUCTEMA, B KOTOPOM CYLIECTBYET N THUIIOB
TOBapoB, (YHKIHMOHUPYET BO BPEMEHHM, PA3[CICHHOM Ha IEPUOJbI
0,4, [L2],....[t,t+1],... . MBI Oynem pa3nuuath JBa ciydas — KOrjia
YHUCIIO MEPHOAOB | KOHEUHO M KOTJa OHO OECKOHEUHO.

[TponsBoacTBeHHBIN cekTOp B mpomexyTke [t,t+1] xapakrepu-

2n
+ 0

3yeTcsl TeXHOJIOTMYECKUM MHOXecTBoM Z, < RT', kakablil »1IeMeHT
KoToporo (X,Y)€Z, mnpeacTaBisieT cOOOH TEXHOJIOTHYECKHH IIpO-
IIECC, OCYIIECTBISIIONIMI BBITyCK BekTopa Y e R" TpomayKToB mpH
MaTepuabHbIX 3aTparax X € R" .

[ToTpeOuTeNnbCKuii CEKTOP MpeACTaBiIeH (QYHKIUEH COBOKYITHOTO
cipoca @, :R" — 2%, KOTOpasi KaXI0My BekTopy IeH P, € R} Ha
ToBapsl B mepuone [t,t+1] craBUT B COOTBETCTBHE MHOXECTBO

®,(p,) €R" nHaubosee npeaAnoOYTHTENBHBIX HAGOPOB TPOAYKTOB. By-
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JIeM CYHUTaTh, 4TO Ha moyuHTtepBaie [t,t +1) meHsl P, MOCTOSHHBI, a
B MOMEHT t+1 CMEHSIOTCSI BEKTOPOM ., -

Peanuzauust TexHonoruyeckoro mpouecca (X,Y) €Z, cocrouT B
TOM, YTO BEKTOP X MPOU3BOJCTBEHHBIX 3aTpaT MPHOOPETACTCS IO
nesam P, nepuoxa [t,t+1), a mpousBeaeHHas MPOIYKIUS TPOAACTCS
O IIeHaM ., ciexyrolero nepuoaa. Torma npuObLIb TEXHOIOTUYE-

CKOT0 IIpoliecca paBHa < Prats y> —< Py X> .

B cooTBeTcTBHM ¢ KOHIEMIIHEH 00IIEro paBHOBECHs Oy/eM CUu-
TaTh, YTO KaXIbld YYACTHUK HKOHOMHYECKOM CHCTEMBbI JOEHCTBYET
COIJIACHO COOCTBEHHBIM MHTEpecaM, OPHEHTHPYSCHh TOJNBKO HA LECHEI
TEKyIIEero nepuoja:

® MOTPEOUTENBCKUI CEKTOp (OPMHPYET COBOKYITHBIA  CITPOC
¢ e®(p,),

® [IPOM3BOJICTBEHHBIH cekTop B mepuon [t,t+1] pemaer 3amauy
IUTAHUPOBAHUS IIPOU3BOJCTBA C LENbI0 MAaKCUMH3ALUU MPUOBLIHN:

max (< Peits y>—<pt,x>) , OIHO W3 pelieHuit kotopoit (X,Y,.,) B
(x,y)ez;

UTOTE PEAIU3YETCS.
JelcTBUsS y4aCTHHKOB 3KOHOMHUYECKOM CHUCTEMBI COIIACYHOTCA
MOCPENICTBOM  IOCJIEOBATEIBHOCTH BEKTOPOB LIEH Ha TOBaphl

[ R o R

Onpeoenenue. llocnenoBaTebHOCTh BEKTOPOB {pt,Ct,Xt, yt},
t=0,...,T , Ha3bIBaeTcs (KOHEYHOI) paBHOBECHOH TpaeKkTopueil ¢ Ha-
qaJloM yo , €CJIM OHa yAOBJICTBOPSCT CICAYIOMIUM YCIIOBUAM!

1) ¢, ed(p), t=0,..T;

2) (x,Y.4)eZ,t=0,.,T-1;

3) (Pex Yer) (P X) 2 (Pens Vi) —(PrX) o mobbix
x,¥,)eZ,, t=0,.,T-1;

4) ¢, <y, —X%,t=0,.T;

5 (P.C)=(p.Y,—%), t=0..T,

6) (p;.%)=0.
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VYcnoBus 1)-3) BelpaxaroT NPEANOIOKEHUS O MOBEACHUN y4yacT-
HUKOB PaccMaTpHUBaeMON SKOHOMHUYECKOH cucTeMbl. YcnoBus 4), 5)
BBISBISTIOT PETyIUPYIONIYI0 (DYHKITHIO PAaBHOBECHBIX IIEH: ycoBue 4)
03HA4aeT, YTO CIPOC HE JOJHKEH MPEBOCXOAMTH MMEIOIIErocs 3amaca
TOBAapOB, a yCIOBUA 5) MpeACcTaBiseT JUHAMHYECKUI aHAIOr 3aKOHA
Banbpaca. YcioBue 6) SBISETCS TEXHUYECKHUM, €T0 HEOOXOIUMOCTH
00yciI0BI€Ha KOHEYHOCTBIO paccMarpuBaemoro mnepuona. Ecmu uc-
KIIIOUUTh ycJoBUE 6), TO MOJIYYUTCS ONpesesieHne OeCKOHEYHOH paB-
HOBECHOH TPaeKTOPHH.

[loHsiTHE PaBHOBECHOM TPAEKTOPHHM MMEET CICAYIOLIYI0 HWHTEp-
nperanuoo. B kaxaplii nepuoa Bpemenu [t,t+1] ydyacTHHKH SKOHO-

MHUYECKOW CHCTEMbl NPUHHUMAIOT PEUICHHWE O pa3lelicHHH MPOU3Be-
JICHHOTO MPOJYKTa HAa JBE KOMIIOHEHTHI: X,, KOTOpas OyaeT Hampas-
JIeHa Ha NPOU3BOACTBEHHbIE HYXKABL, U S, =Y, — X, KOTopas Hoiaer
Ha NoTpebJIeHue NpH yCI0BUU NOTPeOHOCTH noTpedienus C, . PaBHo-
BECHBIC IICHBI P, COTJIACYIOT MHIMBHAYaJbHBIC NEHCTBUS YYaCTHHKOB
9KOHOMHYECKOH CHCTEMBI TaKMM 0Opa3oM, 4TOOBI BBHIMOJIHSUIACH Ma-
TEpUANBHBIA M CTOUMOCTHOH OasiaHCHI.

3aMeTHM, YTO YCIOBHE 3) BBIMOJHSIETCS TOT/IA M TOIBKO TOTJA,
KOT/Ia JUIA JTIOOBIX TPOMEKYTOYHBIX MOMEHTOB BpeMeHH t u t,,

0<t <t ,<T, umeer MECTO HEPaBEHCTBO:
ty ty

DY =X) = D (P Y = X) 3.7)

t=t; t=t;
as Beex (X, Yia)€Z, t=t,..t, -1, yy =V, , X =X . [efictpu-

TEJIEHO, TPOCYMMHUPOBAB HEPABEHCTBA U3 YCIOBHSA 3), TOTYIUM

t

D (P V) = (Pir %) 2:21)(( PusYia) = (PeiX).

t=t,

3amucas 3TO HEPAaBCHCTBO B SKBUBAJICHTHOM BH/IC:
t,-1

~(px )+ 2 (P —x))+(py, ¥, )2

t=t+1

t,-1

=P, x )+ 2 ((Poy X))+ (P, ¥,

t=t;+1
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U IpUOaBUB K 00EUM YaCTSIM CllaraeMoe < Py Yy, > —< P, X, > C y4eToM
PaBeHCTB Y, =Y, , X =X, NOJy4uM HepaBeHCTBo (3.7).

Hepasenctso (3.7) TOBOPHT 0 TOM, YTO paBHOBECHAS TPAEKTOPHS
SBJIAETCS ONITHMAIBHON C TOYKH 3PEHHS MPOU3BOJICTBEHHOTO CEKTOPA
IpH €ro CTPEMJIEHHH K MaKCHMMH3AalUK CyMMapHON MpHOBUIH 3a Tie-
puox [t,t,] cpenu Bcex TpaekTOpHii C HayanbHBIM 3amacoM Y, M

obecneunBarOKX 00bEM POU3BOACTBA X, -

IIpu t, =0 u t, =T nosyuyaem, YTO «IPOU3BOACTBCHHASI COCTaB-
asromas» (X, Y,), t=0,..,T , Bcikoli paBHOBECHOW TPAaECKTOPHHU SIB-
JSIETCS PEIICHUEM 33/1a41

T
max P Yi — X

(x;,y()ezgo:< ¥ X)

IpH HAYaIbHOM yCIOBHH Y, =Y,. Takke BepHO U 0OpaTHOE yTBEp-

KACHUE.
Kaxk u n1s ctatuueckoro ciydast Mmonenu Banbepaca, 31eck BO3HH-
KaeT BOIIPOC O CYILIECTBOBAaHUHU PaBHOBECHBIX TpaekTopuil. OHO obec-
MIEYMBAETCS IPH BHIITOJIHEHUHU OIPECICHHBIX YCIOBHH.
CaenaeM ciieayroIue MpeaonoKeHus..

1. Orobpaxenus @,(p) ompenenens! mpu mo0bix p e R" u momy-
HETIPEpbIBHBI CBEpXY; MHOKecTBa @D, (P) BBIMYKIBI IPH JTHOO0OM
P W OrpaHMYEHBI B COBOKYNMHOCTH ipu P € R .

2. CymectByer umcio [ >0 Takoe, 4YTO HEPaBEHCTBO <p,c>£ i)
BbINOITHsIeTCs pu Bcex PeR” u ce ®,(p), t=0,12,....

3. MuoxecTBa Z, 3aMKHyThle M Bhimykibie B R>", (0,0)eZ,, Z,
orpaHHYeHbI B COBOKyrnHOCTH mipu t =0,1,2,....

4. CymectByer nociegoBareiabHocts (X, Y,,,)€Z,, t=0,12,..., aus
kotopoit ¥, —X =S>0, rme S ¢uUKCUPOBAHHBIH BEKTOP,
t=12,..;

5. Yy, >0.

TpeboBanue 1 MOXHO TPaKTOBaTh TAKMM 0Opa3oM, 4TO MOTpeOuU-
TENLCKUI CEKTOp (OPMHPYET CBOM CIPOC, HE CYUTASICh C BO3ZMOXKHO-
CTSIMHA IPOM3BOACTBA, HO B pa3yMHBIX mpenenax. HepaBeHcTBo 2 03-
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HAYaeT, YTO JO0XOJ] MOTPEOUTENCH BCerna He MPEBbIIIaeT ONPeIeICH-
HOW BEJIMYMHBI. Y CIOBHE 3 JleaeT HEBO3MOKHBIM HEOTPaHUUCHHBIN
pocT 00beMOB mpom3BojcTBA. OrpaHndeHUsS 4 W 5 MpeArnoaararoT
MPOAYKTUBHOCTh TEXHOJOTHIA IPH YCIOBUU MOJOXKUTEIHLHOTO Ha-
YaJpHOTO 3amaca.

Teopema. [Ipu BeimonHEHNM ycnoBuii 1-5 miis m000ro0 KOHEYHO-
ro T cyllecTByeT paBHOBECHAs TPAEKTOPUS C HAYAIOM Y, .

Teopema. IIpu BoimonHennn ycioBuii 1-5 cymectByror Gecko-
HEYHBIC PABHOBECHBIE TPAEKTOPHH AJIs t0boro Y, >0.

Onpeoenenue. PaBHoBecHas Tpaekropus {p,,C,,X ,Y,} Ha3bBa-
ercs ¢ GEeKTUBHOM, €CITN IS 000N OIMyCTHMOM MOCIeI0BaTEFHO-
ctu  (C,X,Y,) (win Hee BBHIMONHSIOTCS YyciaoBus 2 W 4 mpu

t=0,1,2...), ucxomsuiel u3 Y, =Y,, Haiinercs Takoil Homep f, uro

r
mis Beex r > BeimonnseTcs HepaBeHCTBO Z< p,,C — Ct> >0.

t=0

JInst OeCKOHEYHBIX TPACKTOPHH BBIMOIHICTCS MarucTpajibHOE

CBOICTBO — TIpW OMpENETICHHBIX YCIOBUAX Bce OeCKOHEUHBIE A ek-
TUBHBIC TPACKTOPHUH, HE3ABUCUMO OT HAYAJIbHOI'O COCTOSIHMA, OIM3KHU
JPYT K IpyTy TpH O0NbImuX t, a KOHEYHbIE paBHOBECHbIE TPACKTOPHU
MOT'YT CYIICCTBECHHO OTJIMYATLCA APYr OT Apyra B Ha4aJlC U B KOHIIC
nepuona [0,T].

3.2 Mopaeau pocta

CymuiecTBeHHBIM TpeOOBaHMEM CYIIECTBOBAHHS PAaBHOBECHOW
TPAeKTOPUH B MOJIEIH JWHAMHYECKOTO PAaBHOBECHUS SIBISIOCH YCIIO-
BUE OIPaHUUYEHHOCTH 00beMa MPOU3BOJCTBA U, COOTBETCTBEHHO, 00'b-
€M TOTpeOJIeHHsT TaK)Ke OKa3bIBAaeTCsl OrpaHWYeHHBIM. [10100HbIE TH-
HOTE3bI HE MOTYT OBITh BEPHBIMH JIOITO — peajbHbIE YKOHOMHUYECKHE
CHCTEMBI Ha MPOTSHKEHUH BCETO CBOETO MCTOPUYECKOTO Pa3BUTHS Jie-
MOHCTPHUPYIOT YCTOWYHMBYIO TEHIEHIMIO K POCTy. DTO HaOIoAeHHe
HPUBEJIO K MOCTPOSHHUIO MOAEJNEH pocTa — MOAENEH 3KOHOMUYECKUX
CHCTEM CIICIMAJIBHOT'O BH/JA.
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3.2.1 MOJEJIb, YYUTBIBAIOIIAS SHAOTEHHBIN HAYYHO-
TEXHUYECKHH ITPOT'PECC

PaccMOTpuM OTHOCEKTOPHYIO 3aMKHYTYIO SKOHOMHUKY, THHAMHKA
KOTOPOH ompenenseTcs TeM, B KaKOW INPOMOPIMH JEIUTCS Halno-
HaJIBHBIA JO0X0A Y MEXIy KalHuTAIOBIOXKEHUSMH Ha PAaCLIMPEHUE
OCHOBHBIX (DOHIIOB M Ha yJIyd4IlIeHHWEe IPOU3BOJICTBA («HA HAyKy»). by-
JeM ISl TIPOCTOTHI CYMTATh, YTO IOTPEOJICHHWE OTCYTCTBYET (WM
MOYKHO TIpeAIonarath, 4YTo HopMma moTpebieHust pukcuposana). Ot-
HOCUTETILHO BO3JICHCTBUI BIOKEHUH «B HAyKy» HMPUMEM HICH0 TPO-
rpecca, HeHTpaJIpbHOTO MO XWKCY, T.e. OyJeM cuuTaTh, 9TO OO0BEM
IMPpOU3BOJACTBA HU3MCHACTCA B COOTBETCTBUH C HpOI/I3BOIlCTBCHHOI\/'I
byHKUIMEH

Y =AQ)F(K,L).
3nech Q — cymmapHusbiil 00beM kanutanoBnoxenuii B HTII, A(Q) —

MYJIBTUIUINKATOP Mporpecca, MOKa3bIBAOMUK 3(PPEKTUBHOCTL BIIO-
xeHull, K — ob6bem ocHOBHBIX (poHIOB, L — 00BEM TPyAOBBIX 3a-
TparT.

Bynem cumnrtaTh Mpou3BOJACTBEHHYIO (QYHKIIMIO HEOKIACCUYECKOM
¢ pasperstromumucs nepemennbivu, T.e. F(K,L)=g(K)h(L). Ha

mysbTHILIAKATOp A(Q) Tarke HAIOKHUM OrPaHUUYCHUS:

A(Q)>0, A'(Q)<0, A(0)=1,

lim AQ) =, limA(Q)=0, limA(Q) =c.

ITycts U €[0,1] — HOpMa HaKOIUIEHHS, T.€. J0JS HAIIMOHAJIBHOTO
noxona Y , HampaBiisieMasi Ha yBeJIMUCHHE OCHOBHBIX (oHz0B. Torma

K"=uY =uA(Q)g(K)h(L). (3.8)
Bennuuna (1—Uu) npencraBisieT co0OiH MO0 HAMOHAIBHOTO JIOXO-
J1a, HAMIPABIISIEMOT0 «B HAYKY»:

Q'=(@1-u)Y =1-u)AQ)g(K)h(L). 3.9
OTHOCHTENEHO TPYIOBBIX PECYPCOB OyJeM CUHTATh, YTO
L'=p(L), (3.10)

rae p(L) — Hexoropas 3amaHHas (YHKIHS U3MEHEHHs 00beMa Tpy-

JIOBBIX PECYPCOB, Takas, 4TO O00BEM TPYAOBBIX PECYPCOB HE MOKET
cTaTh OECKOHEYHBIM 38 KOHEYHOE BPEMSI.

IToBesieHre OMMCAHHOW AKOHOMHYECKOW CHCTEMBI OIHCHIBACTCS
tpaexkropueir (K(t),Q(t),L(t)), koTopast MoxeT OBITH OIpeecHa U3
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cucrembl ypaBHenui (3.8)-(3.10) mpu 3agaHHOM Ha4albHOM COCTOSI-
i (K,,Q,,L,) n ympasnenun u(t)€[0,1]. B xauectBe kpurepus
ONTHUMAIBHOCTH TPACKTOPUH BBIOEPEM CaMblil MPOCTOI — OH OTBEYAET
3agade ObicTpozaeiicTBus [1]: 3a kparyaiiiiee Bpems JOCTHTHYTBH 3a-
naHHOro ypoBHs K OCHOBHBIX (hOHIOB. DTO 3HAUMT, UTO TEPMUHAID-
HOE MHOT000pasye B Halllel 3a1ade 3anaercs ypasHenneM K —K =0.

3amaya OBICTPOJEHCTBUS 001aIaeT TEM CBOWCTBOM, YTO €CIIU OTI-
TUMANbHAs TPAEKTOPHUS C HAYAIOM X' IIPOXOJHUT 4Yepe3 TOUKy X', TO
OTPE30K 3TOi TPAEKTOPUM C HAYamoM X' 0 TePMHHAIBHOTO MHOTO-
o0pasust Takxke OyaeT ONTUMAIbHBIM. JTO 3HAYUT, YTO ONTUMATBHOE
yIpaBJICHUE B KaX/0i Touke (a30BOi MIOCKOCTH 3aBUCUT TOJBKO OT
KOOpJAMHAT 3TOW TOYKH. I103TOMYy €CTECTBEHHO HMCKaTh YIPAaBIICHUE
He B Buzie U(t), a B BUAE CHHTE3UPYIOIIETO ympasieHus U(X), Tak
410 Oyzmem uckarth pemenue 3aaaun (3.8)-(3.10) B Bume U(K,Q,L).

CranaapTHBIM CIIOCOOOM  pelIeHHs 3aJaydl  ONTHMAalIbHOTO
yIpaBJICHHs SIBJISETCS MCIOJIb30BaHKE MPUHIMIA MakcuMyma [loH-
tpsiruna [1, 4, 38]. ®yukims [aMuIbTOHA TS 3a1a9U OBICTPOICHCT-
Bust ¢ ycnoBusimu (3.8)-(3.10) umeer Buz

H =y uY +y,1-u)Y +y,p(L),
rre Y =AQ)g(K)h(L), a v,, v,, v, — conpshkeHHBIE IepEeMEHHbIE
Kk ypaBHenusM (3.8)-(3.10) cooTBeTCTBEHHO. BhImuimem COMpsiHKEH-
HYIO CUCTEMY:

S u@Y 3 (1_u)8Y
Vi =- K v, oK'
oY oY
7, =—wU——y,(1-u)—,
v, 4] 20 7 )8Q
oY oY
e =—WU——w,(1-Uu)— — (L
Vs 4 oL ¥, ( )aL w,p'(L)

u ycioust Tpancsepcanbroctu: ¥, (T) =1, w,(T)=w,(T)=0.

MBI OIyCTHUM JIETABHOE HUCCIIEAOBAHNUE COMPSIKEHHON CHCTEMEI,
KOTOpPOE MOXKHO HaWTH B [2], a mpHBeAeM JIUIb ero pe3ysibTaThl. B
MOCTABJICHHOM 3a/iaue CYIIECTBYET CIUHCTBEHHAS ONTUMAIbHAS Tpa-
exTopusi Juts Jiroboro HavanbHoro coctostaus (K,,Q,,L,) u mro6oro

K> KO 5 OITHMAJIbHBIN CUHTE3 KOTOpOﬁ OIMUCBIBACTCA BBIPAKCHUCM:
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1, ecmu (K,Q) svuueA,

u(K,Q,L) =<0, ecru (K,Q) nusxceA, (3.11)
u*, eciu(K,Q) € A.
A@Q) 7 ,
3nech Ur=——— = AQ)=AQ)/A(Q),
(A(Q)+§'(K))
0(K)=9g(K)/g'(K); A — kpuBas, cocTaBieHHas H3 0COO0H KPHUBOI
(crutomrHas nuHMS Ha puc. 3 ﬂ :ﬁ npu 0<K <K, u kpu-
A@Q g'(K)
BOll  mepexmroueHuss  (WITpuxoBas  JIMHUA Ha  puc.  3)
K
~ dK
Q=A"g(K)|——| mpu K=K,, K, — KopeHp ypaBHEHHS
ig(K) T
1 _T dK
g'(K) % 9(K)
Q A
u=1 E
Qp ___________ IR \E
u EEO / . i
0 K, K K
Puc. 3

Takum o6paszom, u3 touku (K,,Q,,L,) dasosoro mpocrpancrsa

UJET eUHCTBEHHAs] TPACKTOPHUS, YJIOBICTBOPSIONAS MPUHITUITY MaK-
cumMyMa. MOXHO TIOKa3aTh, YTO B paccCMaTpHUBAaEMON 3ajade CyIIecT-
BYET CIMHCTBCHHAS ONITUMAJIbHAS TPASKTOPHS IS JTF0O0TO HAaYaIhHO-
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ro cocrosust (K;,Q,,L,) u moGoro K >K,. Orciona crexyer, uto

dopmyna (3.11) onuceiBacT ONTUMAbHBIA CHHTE3 YIPABJICHUS B 3a-
naue (3.8)-(3.10).

OOcyanM 3KOHOMHWYECKHH CMBICI BBITUCAHHOTO penieHus. Tu-
nUYHOM sBNAETCS cuTyanus, korna K, muoro membuie K. B stom

CJIydae TPaeKTOPHS BEIXOJIUT HA OCOOYIO TIOBEPXHOCTD U JIBHXKETCS 110
HEell JI0 TepecedeHus] ¢ MOBEPXHOCTBIO MEPEKITFOUCHHS, MOCIe Yero
CXOZUT € 0C000# MOBEpXHOCTH. MOXKHO MOKasath, 4to BenndnHa K

HEOTPaHUYEHHO pacTeT ¢ poctoM K . 3To, B CBOIO O4Yepelb, O3HAYACT,

YTO Mpu yBenuueHun K 0Tpe3ok BpeMeHH, B T€YeHHE KOTOPOIo OIl-
TUMaJIbHasl TPACKTOPHS HaXOAMUTCSI HA 0COOOH MMOBEPXHOCTH, HEOTpa-
HUYEHHO yBEIMYUBACTCS, T.. B JAHHOM Ciydae ocobasi KpuBas Urpa-
€T pOoJIb MarucTpau.

oy
oK 0Q
MUYECKYIO MHTEPIIPETALUIO: HA 3TOU ITOBEPXHOCTH, U TOJIBKO Ha HEM,
npenenpbHas (oHmoornada (HopMma >(GQGEKTHUBHOCTA HAKOIUICHUS) U
HOpMa A (GEKTUBHOCTH KalUTAIOBIOKEHUH B HAyYHO-TEXHUYECKUH
nporpecc paBHbl. CienoBaTeabHO, ONTUMAIBHOE YIPaBIeHUE MOTIH-
HSETCS TaKOMY INPaBUIIY: €CJIM LeJb JOCTaTOYHO YAaJjieHa, TO BCE Ka-
MHUTAJIOBIOXKEHHs CIeIyeT HalpaBJsATh B Ty 00JIACTb, TA€ HOpMa d(-
¢dexTrBHOCTH Oonblie. Ha MarucTpany KamuTajaoBIOKEHHS JOJKHEI
pacrpenensiTbcs B TAKOW MPONOPLUH, YTOOBI paBEHCTBO HOPM 3 dek-
TUBHOCTH COXPAHSIOCH TOXXKIECTBEHHO.

Wntepecen ¢axT, yTo ypaBHEHHE 0COOOH MOBEPXHOCTH U OMNTH-
MaJIbHOE YIpaBJICHHE Ha HEH COXPaHSAIOTCA Ul OOMIMPHOTO Kiacca
neneBblx ¢yHkuui. Hampumep, 3a kparuaiiiee Bpemsi JOCTHTHYTb
3a/[AHHYI0 BEJIMYMHY BhIMycKa Y . B 3TOM cilydae MeHseTCs JHIIb
TepMHHAJIBHOE MHOT000pasue, KOTOpOe B JaHHOM ClIydae UMeeT BHUJ

Y(Q,K,L)=Y .

VYpaBHEeHHE MarucTpanu HMEET CIEIYIOUIYI0 3KOHO-

3.2.2 MOJIEJb PAMCES

Tenepb o0paTuMcst K MOJEIH POCTA, YUUTHIBAIOLIEH M3MEHEHUE
HOTpeOIeH s, SBISIOMIENHCS OJHUM M3 BaPHAHTOB MOJEJH, IPEIIO-
xennoit @. Pamceem [46].
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PaccMoTpuM OJHOCEKTOPHYIO 3KOHOMHKY, B KOTOPOH COBOKYII-
HOCTb HE3aBUCUMBIX NPOU3BOAUTENEH, BBITYCKAaeT OAHOPOAHBIN MPO-
IYKT (cocTosmuii Kak OBl M3 oMHOTO MpoAyKTa). OOBIYHO MO OIIHO-
POJIHBIM IPOAYKTOM MOHMMAIOT HAIIMOHAJIBHBIA J0XOA, T.€. YHUCTBIN
MaTepHajbHbIi OOMIECTBEHHBIH TPOAYKT. HalmoHanbHBIH 10X0[
npencTaBisieT co00l YacTh BaJOBOTO IIPOAYKTA, KOTOpasi Iouuia Ha
moTpeOJIeHNE W HaKOTIJICHHE.

Becph npousBenennblil mponykt Y (t) pacmpenensercs MExIy Imo-

Tpebutensmu B konmuectBe C(t) B enmuHHIy BpeMEHH M TIPOU3BOIH-

TEJSIMH, MCIIOIB3YIOMIMMH €r0 ISl 00pa30BaHKsl HOBBIX IPOM3BOJICT-
BEHHBIX MomrHocTelr B komnuecTBe J(t). Takum o0Opasom, momKeH

coOmromatbcst 6anmaHc

Y()=C(t)+J(t). (3.12)
[Tpou3BoACTBEHHBIE BO3MOXKHOCTH IPOU3BOJUTENEH 3aJar0TCs Mpo-
W3BOJCTBEHHON (pyHKIIMEH

YO =M@of[ -] (319
M (t)
noJTy4yeHHON Hamu B 11. 2.2 (cMm. (2.8)).

[MotpebiieHue 371eCh MPEACTABISAECT BCE HEMPOU3BOICTBECHHOE T10-
TpeOJieHHe KakK OTACTbHBIX JIMIl, TAK W TOCYAApCTBa, BKIIOYAIOIICE
3arparbl Ha 000pOHY, 0Opa3oBaHue U T.1. [10/] KaUTATOBIOKEHUIMU
MOHUMAIOTCSl CPEJICTBA, HAIpPABICHHBIE HA YBEJIMYCHHUE OCHOBHBIX
MPOU3BOJICTBEHHBIX (POHIOB, KOTOPhIE MBI OTOXKICCTBIISIEM C MPOU3-
BOJICTBEHHBIMH MOIIHOCTSIMH.

M3MeHeHune npon3BOACTBEHHBIX MOIIIHOCTENH OTpa)kaeTcsi B U3Me-
HeHHu MmaciTabHoro ¢akropa momHoctn M (t) B (3.13). [dust mpo-

CTOTBI Oy/IeM CUUTATh, YTO YBEJIWYEHHE MOIIHOCTH MPONOPLHOHAb-
HO UHBECTULIUSIM, HO IIPY 3TOM B PE3YNbTATE Pa3pyLICHUs U CTAPEHUS
YacThb MOLIHOCTH HMCU€3aeT C MOCTOSHHBIM MEeMNOM GblOblmua [l .

Takum 00pa3oM, ypaBHEHHE M3MEHEHHS MOIIHOCTH MMEET CIENYIo-
IIUH BUI:

d J(t)
pm M (t) 5 UM (1) . (3.14)
[Mosienenne B ypaBHenun (3.14) xosdduienta b, HaspiBaemoro
npupocmuoil ponooemxkocmoio, 00BSICHICTCS COOOPAKCHUSIMU pa3-
MEpPHOCTH.
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Bynem cunTath, 4TO BTOPOI MPOU3BOICTBEHHBIH (HAKTOp — OHO-
ponuas padoyast cuina L(f) — cocTaBisieT NOCTOSHHYIO JOIO Hacee-

HHUS CTPaHBI, KOTOPOE PACTET ¢ TeMNoM N . Takum o6pasom,
L
L(t)=L,e"™ wumm, 4r0 TO Ke camoe, % =nL(t). (3.15)

CrpaBeITMBOCTh MMOAOOHOTO OMHCAHHUS W3MEHEHHUS padoueidl CHIIBI
noapo6Ho obcyskmaercs B [31].

Takum 00pa3oM, AUHAMHUKA SKOHOMHYECKOH CHCTEMbI OMHUCHIBA-
eTCcs TpacKTopueit {L(t), M (t),Y(t),J (t),C(t)} , VIOBIICTBOPSIOIICH
ypaBuerusamu (3.12)-(3.15), Kk KOTOpbIM ciieayeT 100aBUTh OMHCAHKE
MEXaHH3Ma pacipeie/ieHus 10X04a MEKIy MOTpeOIeHHEM M HaKOII-
nenueM. J[jist 3TOro ymoGHO BBECTH MOKa3aTellb HOPMbI HAKOILICHUSI
st)=J@{)/Y(t), 0<s(t)<1. Torma

J(t)=s()Y(t), C(t)=@@—-s)Y(). (3.16)

OObIuHO TIpesmoaraeTcsi, YTo HauanbHble 3HaueHus: L(0) =L, u

def
M (0) = M,, a Taxke Temn pocra HaceleHHs N 3amaHbl [Ipu Takom

noaxoze'’ HAM MPEICTOUT BEIGPATH B KAKOM-TO CMBICIE HAMIYHIIYIO
HOpPMY HaKOIUICHHSI, TOCKOJIbKY OHa OCTalaCh IMHCTBEHHOMN CBOOO-
HOI IEpEMEHHOM.

CHayana HCCIeIyeM pas3jiuHble Tpaektopuu momenu (3.12)-
(3.16). IlepeiineM K HOBBIM TEPEMEHHBIM — (POHIOBOOPYKEHHOCTH

bM ()

tpyma  K(t) :W W TOTPeOJCHHWI0O Ha IyIly HaceIeHHs
_CM Y() M) [ L) ) k() b % -
Oy ™™ o o f[M(t)J_ b f(k(t)j‘ Hw

10 . . .

CymiecTByeT Apyroil BapuaHT 3TOH 3a/laud, B HEH MCXOIAT HE W3 HOPMBI
HaKOIUICHHUS, @ HEIOCPECTBEHHO M3 BEJMYMHBI NOTpediaenus. OqHako 3To
TpeOyeT 3aaHusl HEKOTOPOoil GyHKIMH none3HocTH [12].
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dk(t) _ d [(bM(t) b M'(t)L(t) — M (t)L'(t) _ bM(t) —_bM(®)n
dt  dtl L(t) L (t) L(t)
ON M) _s®Y® _
“ Lo b(x+n) Lo Lo (u+n)k(t) =
=s(t) f k(1) - (u+n)k(1).
O0603HaYUB [T KPATKOCTH A =N+ £/, MOAy4UM, 4TO Mozeb (3.12)-
(3.16) npunumaet BUA:

% =s(t) f (k(t)) — Ak (t), (3.17)
c(t) = @-s(t) k(1)) (3.18)
K(0) =k, =bt"00, 0<st) <. (3.19)

3ametnm, 4TO Kakao# Tpaekropun momenu (3.17)-(3.19) moxHO
conoctaBuTh Tpackroputo mozaenu (3.12)-(3.16). Mbl He Oynem KOH-
KPETH3UPOBATh BHJ MPOM3BOJCTBEHHON (DYHKIIMH, & TOJIBKO HU3YYUM
cBOMcTBa TpaekTopuit Mojenu (3.17)-(3.19).

CHauana pacCMOTPUM caMblii mpocTor ciaydaid. [lycTe mons Ha-
KOIUTEHHS sBJsieTcst mocTosiHuoM: S(t) =s=const. Haiinem crammo-
HapHbIe (paBHOBECHBIC) TOUKH ypaBHeHus (3.17), T.e. Takue 3HAUCHHUS
k , uro mpu k, =K pemenuem ypasuenus (3.17) Oymer dyHKuus

k(t)=k . Jlnst Toro 4roGsl HallTH BCe Takue K , HAJ0 HAWTH Bce pe-

—dk(t) =0, wm
dt

ICHUA ypaBHeHI/IH
sf (k) — Ak =0. (3.20)

Ha puc. 4 npeacraBieHO B3aMMHOE PACIIOI0KEHUE KPHUBBIX, TOY-
KU TIepecedeHusi KOTOPhIX OmpenessitorT pemienus: ypaBueHus (3.20).

dopma kpusoii Sf (K) ompenensiercs: HEOKIACCHYECKUMHU YCIOBUSIMU
ISl IPOU3BOJICTBEHHOM (yHKIMH. HeTpyHO BHAETD, 4TO CyHIECTBY-

eT He Ooee BYX pemrenuit ypasaenus (3.20). Oano pemenne, K =0,
CYIIECTBYET BCET/A, IPH JIFOOBIX 3HAUEHUSIX S M A | J1r000# mpoun3-
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BOJICTBEHHOW (DyHKIMH, yIOBJICTBOPSIOIICH HEOKIACCHUYSCKUM YCIIO-
BusAM, Tak kak f(0)=0.

A

Ak

sf (k)

7\_
*
v>

Bropoe pemenne k =k” >0 cymiectyet He Bceraa. OHO OTCYT-
CTBYET, €CIIH HEPaBEHCTBO

sf (k) <Ak , (3.21)
501050

sf (k) > Ak (3.22)
BBINOJIHSAETCS I Jr00bIX K > 0. BrrsicHuM, Koraa BO3MOKHBEI TaKHe
CUTyaluu.

Jlnst Toro uToObl HepaBeHCTBO (3.21) BBIMOJHSIOCH HPU BCEX
k>0, Heo6xoanmMo, YTOOBI OHO BBITOJHSIOCH W TP MAJbIX 3HAUE-

mnsix K, s kotopsix cipasemso Sf (K) = s( f (0) +kf'(0)) . B cuny
TOTO0, YTO f(O) =0 st BeinoNHEHHs1 HepaBeHcTBa (3.21) HeoOX0aM-
Mo, utoGbi Skf'(0) < AK. DTo yclioBHe TakKe SBISETCS W JOCTATOU-
HEIM, TIOCKONMBKY B cmmy f7(k) <0 Bemomueno f'(k)< f'(0) w
f(k)<kf'(O). B cBolo ouepens, OTO  O3HAYAET,  UTO

sf (k) < skf'(0) < Ak st Bcex k>0,

Takum obOpasom, ycioBue (3.21) o3HayaeT OrpaHUYEHHOCTH MPO-
U3BOJIHOW TPOU3BOJICTBEHHON (PYHKIMH B Touke (), YTO HEBEPHO ISt
HEOKJIACCHYECKHMX MMPOM3BOICTBEHHBIX (QyHKIHiA (cM. (1.9)).
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Teneps paccMOTPUM BO3MOXKHOCTB BBITIOJIHEHUSI ycioBus (3.22).

ToJIbKO YTO MPOBEACHHBINA aHAIN3 MMOKA3bIBAET, YTO MPH MaJbIX 3Ha-
def
yenusx K momkuo BeimomHsaThes @(K) =sf (K)—Ak >0.

J1a HEoKIIacCHYecKOW MPOU3BOJCTBEHHON (DYHKIMH B CHITY TIpa-
f (k)

Bua Jlomuramns lim - 0, mostomy HepaseHcTBo @(K) >0, sxBH-

f(k)

BaJICHTHOC HEPABECHCTBY T > —, HC MOXET BBIIIOJIHATHCS AJIs1 BCEX
S

k>0. B cuny nenpepbiBHOCTH ((K) 3TO O3HAYaeT, YTO CYIIECTBYET

smauenne k Takoe, uro sf (k) =Ak". U3 toro, uro f"(k)<0 cie-
ayert, uto @"(K) <0, T.e. byukuust @(k) sBusiercs Borayroii. Takum
06pa3zom, 3HaueHue K~ eIMHCTBEHHO.

Teneps npoaHanu3upyeM OOIIyH0 Ka4eCTBEHHYIO KapTHHY MOBE-
Jenust Tpaekropuii Mogenu (3.17)-(3.19).

ockomsky Sf (k) —Ak >0 mist mo6oro suavenns 0<k <k”, To
dk(t)
dt

BaThCs /IO TeX mop, moka He gocturHer K . [lpu K >k , Hampotus,

dk(t
dk(®) <0, T.e. 3HaueHue K(t) OymeT yMeHbIIATHCS, MOKA HE JTOCTHUI-

dt

wer k. Takum 06pasoM, TIpu JH06OM HayaibHOM 3HaueHuH K >0

JUISL BCEX TaKUX TOUCK >0, T1.e. 3Hauenue K(t) Oyzmer yBennuu-

Tpaextopun ypasHerus (3.17) crpemsrcs x K . DTo o3Hauaer, 4To
touka k=K  sBIsETCs yCTOWUMBON paBHOBECHOM, T.e. K Heil cTpe-
MHTECs Jt06as Tpaextopus. Ecimu kK =k™ mrs monemn (3.17)-(3.19), To
qutst mogenu (3.12)-(3.16) umeem:

M(t) = % :%k*Loe'“ , Y(t)=L(t) f~(k(t)) = f~(k*)Loent )

Ct)=@1-s)f(K")Le™, J(t) =sLe™.

Takum oOpa3om, Bce MEpEeMEHHBIE PacTyT C OJUHAKOBBIM TEM-
noM. Takyro CHUTyalluio Ha3bIBAIOT PEHCUMOM COANAHCUPOBAHHOZ0
pocma. [ ONMCaHHOW MOJEIN OH 00JIaZlaeT TeM CBOMCTBOM, YTO K
HEMY CXOZSTCS BCE TPACKTOPUU MOJENH NP MMOCTOSHHONW HOpME Ha-
KomieHus. EcTecTBeHHO, 4TO caM peXuM cOalaHCUPOBAaHHOTO pocTa
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3aBUCHT OT BEJIIMYMHBI HOPMBI KaUTaIOBIOKeHUH S . [Ipu 3TOM BO3-
HUKAeT BOMPOC O TOM, KaKOW pPEXKHM COaJaHCHPOBAHHOTO POCTa
npennouTutenpHee. s 3Toro HeoOXOAMMO BBECTH KPHUTEPHA OICH-
K Tpaekropuil Mojenu. OMHUM U3 TaKuX KPUTCPUCB SBISICTCS I10-
BBIIIIEHUE YIOBIETBOPEHHS MMOTpeOHOCTEH oOmiecTBa. B aTOM cirydae
OIICHKOW DPA3JIMYHBIX PEKUMOB COATAHCUPOBAHHOTO POCTA SIBJISACTCS
YpOBEHb IMOTPEOJICHUST HAa OJHOTO TPYIAIIETOCS, T.C. BEIUYMHA C .

Ipu c6anancupoarzom pocre C=(1—5)f(k"), mpuuem 3uauenme

k" 3aBucHT OT S. DTa 3aBUCHMOCTb OIpEAENAETCS COOTHONIEHHEM
(3.20), moaromy

c(s) = f(k(s)) — Ak™(S) .
YcnoBue sKcTpeMyMa 3TOH (YHKIHK BO BHYTPEHHEHW TOYKE OTpe3Ka
[0,1], xk koTOpOMY IpUHAICKAT TOMYCTUMbIC 3HAUCHHUS YIIPABICHHS

S , UMEET BUJ]

i( f(k"(s))—Ak") =0 umx (f'(k") —A)M -0.
ds ds
U3 ycnosus (3.20) B crity TOrO, 94TO l!im f ik) =0, dkds(S) >0, HeoO-

XozmMoe yeiore Makcnmyma nveet Bux 1/(K") =4 =n+ u D10 co-

OTHOIIIEHHWE HOCUT Ha3BaHUE HPAsUIA 30J10M020 HAKONTAEHUA, UL
npasuna Conoy.

Mpbl HalUIM ONTUMAJIBbHOE PEUICHUE B KIACCe pEUIeHU, mpen-
CTaBJISIOIIUX COOOU PEXHUMBI COATAHCUPOBAHHOTO POCTA C TOCTOSH-
HOM HOPMOM HakoIUJIeHUA. Ternepb pacCMOTPUM IMEPEMEHHOE YIpaB-
nenne S(t). I[Ipumem, 4TO BCE MOMEHTHI BPEMEHH DPaBHOIPABHBI W
OyJZieM OIleHMBATh TPACKTOPUIO CPEIHUM 3HAUYECHUEM IMOTPEOIICHHUS 3a
JOCTAaTOYHO OOJBIIONW MPOMEXKYTOK BpeMEHHU | , HAa3bIBAEMBIN 2opu-

30HMOM ni1aHuposanus:
T

| ?e-&dt . (3.23)
o L()

Tak MbI PUXOJMM K 3a]a4€ ONTUMAILHOTO YIPABICHHS: HAWTH pe-
mieHne cucremsl (3.12)-(3.16), yaoBieTBopsitolee 3aJaHHbIM HaYalb-
HeiM yenoBusiMm L(0)=L,, M(0)=M, u gocrapistoiiee MaKCUMyM

dyukmonany (3.23).
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[lepexons k mepeMeHHBIM (OHIOBOOPYKEHHOCTH M HOTpediie-
HUIO Ha IyIy HACEJIEHUs, IOdy4aeM CIeIyIOLIyI0 3a1ady.
Haiitin makcumym QyHKIMOHANA

]f(k(t)) (1-s(t))e dt (3.24)

10 MHOXECTBY KyCOUYHO-HEemnpepbiBHbIX (yHkumid S(t) u KycodHo-
maddepernupyembix QyHknuit K(t) , yZoBIeTBOPSIONINX YCIOBHIM:

s(t) [0,1], k(O):bII\IvIO >0, k(T)>k, >0,
%k(t) = s F(k(®) — (u+n)k () . (3.25)

3/1ech MBI JIOTIOJIHUTENILHO J00aBWIIM OrpaHUYCHUE HA 00BEM OC-
HOBHBIX (oH10B. Pemenune 3amaun (3.24), (3.25) mpoBoauTcs Ha oc-
HOBe IpuHuuna Makcumyma IlonTtpsaruna. @yHkuus ['amunbTOHA
UMeeT BUJIL:

H =y, (L-s®)e ™ f (k) +w(s(t) f k() —AK(D)).
ConpshkeHHYIO IEPEMEHHYIO ¥, MOKHO CUMTATh PaBHOM 1.
Vnpasicnenue 11. Ioxazame, umo eciu Y, =0, mo onmumansrvim

6yoem ynpasnenue S(t)=1. Jamv unmepnpemayuio smozo ycio-
6UA.
Ecmu ynpasienne S(t) onTumanbHO, TO B CHIy MPHUHIMIIA Mak-

CHMyMa CYIIECTBYET Takast HerpepbiBHAs GyHKIms y(t) , 9To BBIMOI-
HeHbl yenoBus (3.25) u

VO = == 98 ) - (st (0 -2
¢Gynkims S(t) MaKCHMU3UPYET BbIpaKEHHE
(1-s)e™ +ys (3.26)
npu orparnyennsix S(t) [0,1] u w(T)(k(T)-k;)=0.

Bgens o603nauenne ¢ =ye” , u3 (3.26) nonyuaem, 4To
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1, ecru g >1,
s(t) =10, ecru g <1, (3.27)
0<s(t) <1, eciu g=1.

YpaBHEeHHE HA CONPHKEHHYIO IEPEMEHHYIO IPUHUMAET BT

qgt)=0G+1)g-—(1L-s+sq)f'(k). (3.28)

Takum obpazom, ecim S(t) — onTHManpHOE yNpaBiIeHHE, TO OHO
ynosietBopsieT (3.27) u cucTeMa ypaBHEHHI

K'(t) = sf (k) — Ak,

q'(t)=(6+21)g—(L-s+sq) f'(k),
k(0) =Ko, k(T) =k,

q(t)(k(T) —k;) =0
HUMeEET pelICHHE.

Amnamus cucteMsl (3.29) obnerdaercs TeM, 4TO OHa aBTOHOMHA —
B MpaBble YaCTH YPaBHCHHWI HE BXOAWT B SBHOM Buje Bpems t. s
KAUEeCTBEHHOTO MCCIEI0BAHMS TOBEAECHHS CHCTEMbI HAWIEM y4aCTKH
3HAKOIMOCTOsTHCTBA Tpom3Boanbix K'(t) m q'(t). Paccmorpum maBa

(3.29)

ciyyasi.
A. g>1. Torma q'(t)=(8+A)g—qf'(k), u ypaBuenue q'(t)=0
npuBoauT K f'(K)=038+A VYuureiBas ycioBus, HakIaJbIBaeMblc Ha

HEOKJIACCUYECKYI0 TMPOM3BOJCTBEHHYIO (YHKIIHIO, MOXHO 3aKIII0-
YHUTh, YTO 3TO YPAaBHCHHWE HMMeEET eJAMHCTBeHHOE pereHne K*>0.
Vpasuenne K'(t)= f(k)—Ak =0 takxe naer equHCTBEHHBIN KOPEHb

k >0, nmpuaem k*<k , mockombky u3 ycrnosus yossanms f'(K) :
kx K
F(k*) = [ £(k)> [ (3+1)dk = (3+1)k*> 1k *,
0 0

4yTo BMecTe ¢ TpeboBanmem Boruyroctd f(K) u paBeHcTBOM
f(k) =2k maer k*<k OxonuarensHo monydaem:
q'(t) <0 npu k<k* k'(t)>0npu k<k,
q()=0 npu k=k* k'()=0npu k=k, .
q'(t)>0 npu k>k* k'()<0 npu k>k.
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B. q<1. Torma q'(t)=(d+A)g— f'(k), u ypaBuenue q'(t)=0

Jaet
f'(k)
=——>=>0. 3.30
a S+A (3:30)
Kpome toro, k'(t) =-Ak <0.
OOGbeauHss MEPEYNCICHHBIC BAPUAHTBI 3HAKOIOCTOSIHCTBA IIPO-
u3Boaubix K'(t) m q'(t), momywaem dersipe 00IacTH, B3aMMHOE pac-

MTOJIOXKEHUE KOTOPBIX M300pakeHo Ha puc. 5

A

q
_ | 1 11
=L =<0 | >0 q'>0
k>0 k>0 k’<0
1
_ v
k’<0
0 k* k K
Puc. 5
Kpusas, ornemstomas obmactu Il u 1V, 3amaercs ypaBHeHUHEM

(3.30).

MO3KHO MOKa3aTh, 4TO YIS PA3IMYHBIX BAPUAHTOB PACIIOIOKEHHUS
Toukn HavanbHbIx ycnoBuit K(0)=k, u q(0)=0q, B kaxmoit u3z 06-
nacreit cymectByer eauHcrBeHHas kpuBas (K(t),q(t)), sBusromiasics
pemrenriem cucremsl (3.29). Touka (k*,1) — ocobas. Ona oGnamaet
TEM CBOMCTBOM, YTO HPHJS B HEe, TPACKTOPHUSI MOKET OCTABATHCS B
HEell CKOJb YroJHO JOJTO0, TIOCKOJIbKY OHa SBJSETCS OOIIMM KOPHEM
ypaBuenuii Kk'(t)=0, q'(t)=0. Jlas 3TOro J0CTATOYHO NPUMEHSTH
yIpaBJIeHHE, ONPe/eIIIeMOe CHCTEMON yPaBHEHHUI

sf(k)—ak =0, f'(k)=5+A,
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T.e. S¥= . U3 ycnoBus, uro f(k*)>Ak™*, cienyer 0<s*<1.

*
A—
f(k*)
Takum oOpa3oM, Tpaekropuu, Bxomsiue B Touky (K*,1), He ompene-
JISFOTCS IOJTHOCTHEO HAYaTbHBIMU YCIIOBUSIMH, MTOCKOJIBKY BpeMsI Ipe-
OBIBaHUS B 9TOW TOYKE 3aBHUCHUT OT YIPABJISIONIEr0 cyObekTa. B ciry-

qae k, <k, k; >k nomyctumeix TpaekTopmii He cymectByer. Ilo-
oMy GysieM paccMatpuBath ciydaii Ko,k <k .

JIisi BCeX BO3MOMKHBIX BapHAaHTOB PACIIOIOKCHHUSI TPACKTOPUH
MOKHO OTIPEIICITUTh BPEMs IBHKEHHS BIOJb 9TOM TPAEKTOPHHU, H TEM
CaMbIM IOJYYHTh BEPXHIOK OLEHKY T, BPEMEHHU MPOXOXKACHHS JIIO-
00l M3 TPaeKTOpPHUIl B 3aBUCUMOCTH OT HAYalbHBIX M T'PAaHUYHBIX yC-
JIOBUH.

Teopema. IlycTh NPOMEXYTOK IUIAHUPOBAHHS | JOCTaTOYHO
Beruk (T >T, ). Torma ecnu B 3amaue (3.24), (3.25) cymiecTByIOT 10-

IYCTHMBIE TPAEKTOPHUH, TO CYIIECTBYET ONTHMAJIbHOE YIIPABICHUE
S(t) , KOTOpOE YCTPOCHO CIEAYIOIIUM 00pa3oM:

B HavanpHblid mepuox (mpu O<t<T*) u B xoHue (mpu
T**<t<T) s(t) pasao mmbo 0, mmbGo 1. Ha yuactke
T*<t<T** s(t)=s*.Ilpusrom T* u T ** ne 3aBucsaror T .

[Ipu goctaToyHO OONBIINX 3HAUEHUSX TOPU30HTA TUIAHUPOBAHUS
ONTUMAJILHOE YIpaBJIEHHE COCTOUT B clieaytomeM. CHadana HeoOxo-
JUMO BBIOpaTh Takoe 3HadeHue S(t), 4ToObl Kak MOXKHO ObICTpee

NpUIATH B TOYKy K , ompenensemyro npasuiioM Coioy. 3aTeM B Tede-
HHE MPaKTHYECKH BCEro nepuoja BpemeHu BenuuuHa S(f) momkHa

ObITH paBHA S , a B KOHIE NEpHOAe HEOOXOANMO 32 MHUHHUMAJIBLHOE
BpEMsI TIEPEBECTH CUCTEMY U3 TOUKH K B Touky K; . Takum oOpazom,

MBI IIPHIILTH K COATAHCUPOBAHHOMY POCTY, MpUUeM caM (akT BbIxoaa
Ha TPACKTOPHUIO COATAHCUPOBAHHOT'O POCTA HE 3aBUCHUT HU OT Hayallb-
HOT'O, HA OT KOHEYHOTO 3Ha4eHWil. JTO O3HaYaeT, 4To cOanmaHCHpo-
BaHHBIM POCT 00JaaeT MarucTpaibHBIM CBOMCTBOM, a cHOPMYIIHPO-
BaHHAs TeopeMma SBISETCS aHAIOTOM TEOpEeM O MarucTpaisx, pac-
CMOTPEHHBIX B 11. 2.5.
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[naga4. CUCTEMHBIA AHAJIM3
PA3BUBAIOLIENACS 9KOHOMUKH

Equation Section (Next) B npeasiaymux riaBax Mbl PacCMOT-
penu o0IMe TMOAXOMbI KIACCHUSCKOW TECOPHH MaTeMaTHYCCKOW DKO-
HOMMKH K OIIMCAHMIO JEHCTBHUM U B3aMMOJCHCTBUM KOHOMHYECKHUX
areaToB. OHH TPEACTaBISAIOT cO00I OCHOBY ISl TOCTPOSHUS MTPAKTH-
YeCKUX MAaTEMaTHYECKMX MOJECIICH HKOHOMMKH, OIHMCHIBAIOIINX
(YHKIIMOHUPOBAHUE pPEaJbHBIX 3KOHOMHYECKHUX CHCTEM B OIpele-
JIEHHBIX YCJIOBHSX. B TO e BpeMs MOHATHO, YTO MOJICITH PAaBHOBECHS
Y MOJEJIH POCTa OMHCHIBAIOT UACATU3UPOBAHHYIO SKOHOMUKY. C oa-
HOI CTOPOHBI, peabHbIC YKOHOMHYECKHE CUCTEMBbI HUKOTa HE HaXo-
JIUTCSI HU B COCTOSIHUM PABHOBECHS, HU B COCTOSIHUU COQJTaHCUPOBaH-
HOTO pocTa. C Opyroil CTOPOHBI, M COBPEMEHHBIE MTPOOIEMBI IKOHO-
MUKH HE YKJIaJbIBAIOTCS B KOHLIENIMH 3KOHOMHUYECKOI'O PABHOBECHS
u pocra. Iloaromy [uisi MOCTPOECHUSI MOJENEH, aJIEKBATHO OIKCHIBAIO-
IIFX peallbHbIe 5KOHOMIYECKHE MPOLIECCH], HE0OXOANMO pa3paboTaTh
Oonee 00IIME TPUHIIUITHEI OMTUCAHUS YKOHOMHUKH.

[Ipu moctpoeHnn Mozeny B J100OH 001aCTH UCXOAT U3 OIpee-
JICHHBIX THUIOTE3, KOTOPBIE CO BPEMEHEM MPHOOPETAIOT CMBICI HEKO-
TOpBIX yHIAMEHTaIbHBIX MPUHIUTIOB. Kak OBIIO CKa3aHO BO BBexe-
HMH, B MaTEMaTUYECKOM SKOHOMHMKE TaKHMX OCHOBOIIOJIAraroIux
MPUHITUTIOB TOKa erie HeT. COOTHOMICHUS MOJIEIEeH SKOHOMUKH HOCST
sMnIupudeckuii xapakrep. [loaToMy rmaBHas mpobiema mMaTemMarnye-
CKOTI'O ONMCaHMSI 3KOHOMHYECKHX CHCTEM 3aKII0YaeTcs B ITOHMCKE He-
KOTOPBIX OOIINX, SJIEMEHTAPHBIX MPUHITUIIOB OMMUCAHUS MaTeMaTHde-
CKHX siBJICHHMI. TakuM 00pa3oM, IJIaBHBIM IMOJXOJOM K IOCTPOCHUIO
MPAKTHYECKUX MOJIeNIell IKOHOMHUKH SBISETCS (PEHOMEHOJIOTHIESCKUN
IOJIXO/I.

C TOYKHM 3pEeHHS aHAIHN3a CIOXKHBIX CHCTEM 3KOHOMUYECKYIO CHC-
TEMY MOKHO OINpPEACIUTh KaK UCTOPUUYECKHU CIIOKUBIILYIOCS COBOKYII-
HOCTh YCJIOBUU NPOU3BOACTBEHHOM AESITEIIBHOCTH MHOTHX areHTOB.
OTH yCJIOBHSI BBIPAXKAIOTCA MPOU3BOACTBEHHBIMH OTHOIICHUSIMH.
B3aumMozaeiicTBUE HHTEPECOB B paMKaxX CIIOXKUBIICICS MaTepUabHON
U OpPraHU3aLUOHHON CTPYKTYPhl MPOU3BOACTBA MPUBOJIUT K caMmope-
TYJTUPOBAHUIO PKOHOMHYECKONW CHCTEMBI. Uepe3 MeXaHU3MBI SKOHO-
MHYECKOTO CaMOPETyJIUPOBAHMSI, K KOTOPBIM OTHOCSTCS MTPOW3BOICT-
BEHHBIC OTHOIICHUS, OTHOIIEHUS OOMEHa W pacIpejeneHus Odar,

96



JEHCTBYIOT cBOeOOpa3Hble OOpaTHBIE CBSI3H, OMPENEISIONINE XapaK-
Tep 3BOJIIOLIMY HIKOHOMUYECKOIN CHCTEMBI.

OKOHOMHUECKas CHCTeMa IOJBEP)KEHa YIPaBIIIOIINM BO3IEHCT-
BUSIM CO CTOPOHBI OOIIECTBEHHBIX U TOCYIaPCTBEHHBIX OpPTraHU3alUi.

Kak mbl BHIEnM, OCHOBY MaTeMaTHUECKOW MOJETH 3KOHOMHUYE-
CKOM CHCTEMBI COCTABJSIIOT ONHCAHMS CTPYKTYpPBl IPOM3BOACTBA —
CJIOKHBIE 3a/la4M OIMCAHUS TEXHOJIOTMYECKHX IpoueccoB. B cuiy
CIIO’)KHOCTH OHHM JOJDKHBI OBITH CXEMaTH3WPOBAHBI C COXpaHEHHUEM
o0miell CyIIHOCTH M C Y4eTOM BbIAENCeHUs crenuduku. Bee mpous-
BOJICTBEHHBIE NPOLECCHl OOBEAMHSIET TO, YTO OHHM NPEeoOpasyroT Hc-
XOJHBIE PECYPCHI B TPOAYKTHI MPOU3BOJICTBA U TTOTPEOICHUSI.

Onucanus NpoU3BOJCTBA CIAEAYET JOMOIHUTH OMUCAHUEM MeXa-
HU3MOB PEryJIMpPOBaHUS MPOLIECCOB IMPOU3BOACTBA, K KOTOPBIM OTHO-
CSITCS MOJIENH TOBEICHHS OCHOBHBIX I'PYMIT O0IIECTBa, YYAaCTBYIOIINX
B TIpolleccax MPOU3BOJCTBA, PaclpecieHNs] MaTepUaTbHBIX OJar u B
mporieccax oOMeHa OaraMu ¥ UX MOTpeOIeHIsL.

Mogenu mpou3BOACTBA M MEXaHU3MOB 3KOHOMHUYECKOTO PEeryJiu-
poBaHHA 00pa3ylOT 3aMKHYTO€ ONHCAHHE SKOHOMHYECKOW CHCTEMBI
NpY YCIOBUH 3aJaHHsl YIPABISIOMNX BO3ACHCTBHHA, KOTOPBIE SIBIISI-
IOTCSI CTPATETUsIMU TOCYIapPCTBEHHBIX YupeskaeHuil. Bce oHu B coBo-
KYITHOCTH 00pa3yloT MOJIENb YIPaBIsieMOH IKOHOMUYECKOH CUCTEMBI.
Takass cuctema Mojeneil B NPHHLMIIE MO3BOJSET MPOrHO3UPOBATH
BO3MOXKHBIE CTPYKTYPHBIE CIBUTY B SKOHOMHUYECKOH CHCTEME B 3aBU-
CHUMOCTH OT NPUHATHIX YIPABISIOINX PELICHNH.

OpHako MPaKTHYECKH PEaTn30BaTh TaKyl0 BO3MOXKHOCTh OU€HBb
cioxxHo. CHavyasia He00X0AMMO BBIPa0OTaTh Ha/Ie)KHBIE, IPOBEPEHHbIE
SMIIUPUYECKH MPHUHIUIB MAaTEeMaTHYECKOTO OIMCAHUS 3KOHOMHYE-
CKHX TIPOLIECCOB U 3JIEMEHTOB SKOHOMHUKH. 371ECh BO3HUKAET MpoOIie-
Ma MPOBEPKH IKOHOMHUYECKHX rumore3. [IocKoIpKy 3KOHOMHKA BCE
BpeMsl Pa3BHBAETCs, TO IOBTOpPHAs MPOBEPKa PE3YJIbTATOB OIHOTO
9KCIIEPUMEHTA MPOBOJIUTCSI, BOOOIIIE TOBOPSI, C Ipyroi cucremon. Js
AMIMPUYECKON TIPOBEPKH MOKHO HCIOJB30BaTh JAHHBIE O MPOIIJIOM
PasBUTHN SKOHOMHKH. MOKHO TakKe CUMTaTh, YTO MOJENIb IMOATBEP-
JKTAeTCs SMIMPHUYECKH, €CIIM OHA Ka4eCTBEHHO BOCIPOM3BOAMT 3BO-
JIFOIMIO IKOHOMHYECKOI CHCTEMBI.

B otnene maremaTHuecKOro MOJENMPOBAHHUSA 3KOHOMHYECKHX
cucreM, pykoBogumom akaaemukom PAH A.A. IlerpoBbiM, Boruuc-
nuTenpHOTO TieHTpa uM. A.A. [opomgnumpeina PAH paspaboran mom-
X0/l K MOJEIHPOBAHMIO SKOHOMHYECKHMX CHCTEM, Ha3BaHHBIA cuUcC-
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memMHbIM ananuzom pazeusaiouieiica sxkonomuku (CAPD). Dror
MOJX0J] OCHOBBIBACTCS HA CIEAYIOUMX OOIIUX NPEACTABICHUSIX O
MPUPOAEC SKOHOMHUYICCKAX CHCTEM W OOIMX MPHHIIMITAX CHCTEMHOTO
aHaIM3a YKOHOMUKHU:

1.3KOHOMUKA SBJISICTCS AMHAMUYECKOW CaMOOPTaHHU3YIOMICHCS CHC-
TEMOM, U3MEHEHHUE COCTOSHHUS KOTOPOH 00yCIIOBIIEHO, B OCHOBHOM, €€
BHYTPEHHUMH MEXaHU3MaMHU;

2.9KOHOMHYECKasl cCucTeMa 00J1aaeT CBOMCTBOM IEIOCTHOCTH, I10-
3TOMY BBIICTICHHE (hPparMEHTa CHCTEMBI JJIsi U3YUYCHHUS JIOJDKHO OCY-
MIECTBIISITHCSA HA OCHOBE MOJCIH CUCTEMBI B 11eJIOM. MOJIENb CHCTEMBI
B IICJIOM COCTOMT M3 OIHUCAHUS MPOIIECCOB MPOU3BOJICTBA, OOMEHOB U
noTpeOicHNs], B COBOKYITHOCTH MPEICTABJISIOMINX CAUHBIA MPOIIECC
0OIIECTBEHHOTO BOCIIPOU3BOJICTBA, W OMMCAHUA KOHOMHUYECKUX Me-
XaHU3MOB DPETYIHPOBAHS, OTPAXKAIOMIMX IPOU3BOACTBEHHBIE OTHO-
HICHHUS. DTH OIHUCAHMS 3aMBIKAIOT MOJEJb, €ClIi 3a(UKCHPOBAThH Ia-
paMeTphI TOCYTAPCTBEHHOTO YIPABICHUS YKOHOMUKOIA;

3.mporiecchl OOIIECTBEHHOTO BOCHPOM3BOJCTBA CKIIAIBIBAIOTCS W3
3HeMCHTapHI>IX HpOHeCCOB B MHOI'OYHUCJICHHBIX HpOI/I3BOI[CTBCHHLIX
CAUHUIIAX. COBOKynHLIe pe3y.]'H)TaTI)I SHGMCHTapHLIX HpOHCCCOB BBbI-
pakarTcs B arperHPOBAaHHBIX MOKA3aTeNIX SKOHOMHYECKOTO pa3BH-
THAL. HO BO3MOXHOCTH MaKpOHOKa?,aTCHI/I U COOTHOUICHUA MC)KI[y HU-
MU OOJIKHBI 6I)IT]) BBIBCICHbBI N3 UCXOIOHBIX MI/IKpOOHI/ICEIHI/Iﬁ DJICMCH-
TapHBIX MPOIECCOB HA OCHOBE OOOCHOBAHHBIX METOJNIOB arperupoBa-
HHS,;

4.pe3yanaTBI aHaJIn3a MOACIIn HeOGXO}II/IMO CpaBHI/IBaTI) C Ka4yecCT-
BEHHBIMHA OCOOCHHOCTSIMH DBOJIIOIIUN MOAEITUPYEMON CHCTEMBI.

Meropnonorus CAPD npeamnonaraer, 4To OMUCaHUE SKOHOMHUYE-

CKOfI CHUCTEMBI HAYMHACTCA C BBIJCICHHSI 3KOHOMUYCCKUX arcHTOB,
JIEATENBHOCTh U OTHOILIEHHUSA KOTOPBIX OIPEHEIAIOT CTPYKTYpPY H3Y-
YaeMOHM 3KOHOMHUKH U €€ 3BONIOLHUI0. JIeATeIbHOCTh S3KOHOMUYCCKUX
areHTOB CBOIUTCA K HpOI/ISBOI[CTBy n HOTpe6J]eHI/IIO MaTepI/IaJIBHBIX
OJiar, oOOMEHy MU U MX pachpejeicHuio. BoiOop areHTa oka3biBacT
BIMSHUE HA COCTOSHHE areHTa, KOTOPOE OIHCHIBAETCS HEKOTOPBIM
HaO0OpOM TIOKa3aTeNnel, OTPaXKAroIIUX Pe3ydbTaT NpPebIIyIei aes-
TEJIBHOCTH areHTta. K TakuM mokasaressiM OTHOCSTCS KoJindecTBa (3a-
Mackl) MaTepUaIbHBIX aKTHBOB W ()MHAHCOBBIX WHCTPYMEHTOB ((hu-
HAHCOBBIX aKTHBOB U 00s3arenbCcTB). [Ipu moctpoernn Moxenn Habop
AKTHUBOB U O6$ISaTeJ'IBCTB, OITUCBhIBAKOINUX COCTOSHUEC arc¢HTOB, OHpe-
JIEJISIETCS. OJTHOBPEMEHHO C BBIJICJICHUEM areHTOB.
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MarepuanbHble 1 (UHAHCOBBIE aKTHBBI M 00s3aTeNbcTBa 00Ia-
JAr0T OJHWUM BaKHBIM CBOHCTBOM — OHH SIBISIOTCS d0OUMUGHBIMU
éenuyunamu. BenencTeue 3Toro mporeccs mepepactpeseseHust JTio-
OBIX aKTUBOB U 0053aTEJHCTB MOYKHO OIMHUCATh CIECHUAIbLHBIMH YpaB-
HEHHSIMH, Ha3bIBAEMBbIMU YPAGHEHUA (ANIAHCO8. YPABHEHUS MaTEpH-
IBHBIX 0AaJaHCOB CBA3BIBAIOT HM3MEHEHHS 3aIlacOB MaTEpHANIbHBIX
07ar y S5KOHOMHUYECKHX areHTOB C IOTOKaMH OOMEHOB MEXIYy HUMH.
CornacoBaHue W KOHTPOJb ACATENLHOCTH 3KOHOMHYECKUX areHTOB
obecrieunBaeT (PUHAHCOBAsI CHCTEMA, KOTOpasi ONEpUPYET CTOUMOCT-
HBIMH SKBHBAJICHTAMH PE3YJIGTATOB HACTOSIICH M Oymymiel aesTenb-
HOCTH areHTOB: JIOXOJaMH, PacxollaMH, COCpEeKEeHUSAMH, CCyJaMUd U
T.1. [IpakTudecku 1r000My MaTepuantbHOMY TOTOKY MEKAY areHTaMu
COOTBETCTBYET MOTOK JICHEKHBIX IUIaTexel. Vi3MeHeHns: pMHAHCOBBIX
aKTHBOB U 0053aTEIHCTB C MOTOKAMH IUIATEKEH ONMUCHIBAIOTCS ypaB-
HEHHUSIMHU (PUHAHCOBBIX OaAHCOB.

4.1 MarepuajbHble 0aJaHCHI

[Iycts B MOJENM paccMaTpuBaeTCs MHOKECTBO IKOHOMHUYECKUX
arentoB A. [Ipeanonoxum, 4yTo areHThl MOTPEOIIAIOT U UCHOJB3YIOT
Ha IPOU3BOACTBCHHBIE HYKIbl MHOXKECTBO MPOAYKTOB P U MHOXKe-
cTBO pecypcoB R . Kak u panee (cm. m. 1.2), MBI cauTaem, 4To Mpo-
JIYKTBI TPOU3BOJSATCS SKOHOMUYECKUMH areHTaMH, KOTOpPBIE TIPH 3TOM
3aTpayrBalOT Jpyrue MPOLYKTHI M pecypchl. Pecypchl mocTynarot
areHTaM W3 BHELIHEW cpelibl, KOTOPYIO Mbl HE OTHOCHM K paccMaTpH-
BaeMOU SKOHOMHUYECKOW cucTeme. JleeHne Bcex Oiar Ha MPOAYKTHI 1
pecypchl YCIOBHO U 3aBUCHT OT ITOCTAHOBKU 3ajaudl (IIPHU OMHCaHHU
NPOM3BOJCTBA METa/Ula pecypcamu OyayT pyAa M 3JEKTPOIHEprus,
NIPY OTMHCAHWU SHEPreTUUECKOW OTPACIH DIIEKTPOIHEPrHs OyJeT mpo-
JTYKTOM).

Hist cocTaBieHuss MaTepUaIbHBIX OaJaHCOB Ba)KHO HE TO, OTHO-
cuTcs 0Jaro K MpoayKTaM MM pPecypcaM, a TO, MOXKET JIM OHO Iepe-
JaBaThCsl OT areHTa JpyruM areHtam. Ecnm Her, To ommcaHue Onara
SBJSIETCS. DJIEMEHTOM TEXHOJOIMYECKHX, BHYTPEHHHUX, OTPaHUYEHHUN
areHTa W JUIsd HeTO ypaBHEHHE OajlaHCca COCTABISATh HE HYKHO.

Bynem paccmarpuBath TOJIBKO T€ MPOIYKTHI U PECYPCHI, KOTOPHI-
MU areHThl MOT'YT OOMeHHBaThcs. Takue Ojiara OyJieM Ha3bIBaTh TOBA-
pamu. st onmcanus mepegadd ToBapoB OylieM CUUTaTh, YTO B HKO-
HOMHUYECKOM CUCTEMe B Ka)JIblii MOMEHT BPEMEHH 3aIlachl BCEX TOBaA-
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POB LIETUKOM PACIPEACICHbl MEXIy areHTtaMmu. [lomydaeM aainTuB-
HYIO XapaKTepHCTHKY SKOHOMHYECKOM cucTeMsl — 3amac Q°(t) Tosa-
pa i€ P UR , UMEIONMMIACS B PACIIOPSDKEHMH KaKI0TO areHra a € A
B KaXblii MOMEHT BpeMeHH t. 3amac ToBapa MOKET W3MEHSTHCS B
pesyibTaTe:

- MpoW3BOACTBA (Uil MPOMYKTOB) MM TOCTYIUICHHS M3 BHEIUIHCH
cpensl (s pecypco) B konmdectBe X (t) >0 exuHui B euHHILY
BPEMCHHU;

- pacxoIOBaHWS HA KOHEYHOE TOTpeOJeHHEe B KOJHYCCTBE
C’(t)>0 enuuuI B €AUHKUILY BPEMEHHU;

- TeKyIIMX 3aTpaT Ha MpOM3BOACTBO B KommuectBe V.°(t) >0 emu-
HHI] B CJMHHILY BPEMCHHU;

- KamuTalbHBIX 3aTPaT Ha MPOU3BOACTBO B KosnmdectBe J.(t)>0
CIUHUIL B €INHUILY BPEMCHH;

- B pe3yibTare Iepenay ToBapa MEXAy areHTaMu a u b B xonmue-
ctee X (t) B emummiy Bpemenn ( X (t) MOryT GHITH Kak TOJNOXKH-
TEJBHBIMH, TaK M OTPHLATEIBHBIMH B 3aBUCHMOCTH OT HaIpaBICHHS
nepenadu ToBapa: X (t)>0 ecnm ToBap mepemaeTcss OT areHTta a

arenty b ). Toapsl mepematorcs 6e3 moteps, T.e. X (t) =—X(t).
YuuTteiBas Bce MEPCUNCIICHHBIC, TOJTYy4YacM, YTO UBMCHCHUC 3alla-
catoBapa Q] (t) omuceiBaeTCs ypaBHEHHEM:

d((jgti :Xia_cia_via_Jia_ZXiab, aeA, iePUR. (4'1)
beA

OueBuIHO, 4TO COOTHOIICHHUIO (4.1) yHOBIETBOPSIOT JItOOBIC Be-
HIeCTBeHHbIe Onara (aBTOMOOWIIH, CTYNbs, Boja, HeQTh). Orpanuye-
HHEM Ha MCIOJIb30BaHNE TAKHX TOBAPOB SIBIISETCS YCIOBHE HEOTPHUIIA-
TenpHOCTH WX 3amacoB: Q7 (t)>0,ae A, ie PUR . Takue TOBapbl

Ha3bIBAIOTCS CKIAOUPYEMBIMUL.

OpHako 3amacoB HEKOTOPBIX TOBAPOB (AJIEKTPOIHEPTHS, TPY) HE
CyliecTByeT (hU3n4ecKd (OTHOCHUTENBHO 3JIEKTPO’HEPrHH 3TO HE CO-
BCEM BEPHO, TaK KaK CYLIECTBYIOT 3JIEKTPUUECKHE aKKyMYJSTODBI,
OJTHAKO 3amachl JJCKTPOIHEPTHH B HUX NPEHEOPEKHMO Mallbl TI0
CpPaBHEHHIO ¢ 00BEMOM mepenayn mo ceTsiM). OrpaHMueHue Ha WC-
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MOJIb30BAaHUE TAaKUX TOBAPOB COCTOUT C TOM, YTO B KaXKJbIi MOMEHT
BPEMECHH CyMMa 3arpaT, HOTpeOJICHUs U Tiepeaad TaKuX TOBapOB HE
JTOJKHA MTPEBOCXOJUTH UX MPOM3BOJICTBA M MOCTYIUICHNN U3 BHEITHEN
cpenpl. C yuetoMm ypaBHeHus (4.1) 3T0 yClioBHe O3HAYAET, YTO

%zo, acA, icPUR. (4.2)

Takue TOBaphl HA3BIBAOTCS HECKIAOUPYEMBIMU.

C nomorpio ypaBaenuii (4.1) u (4.2) takke MOXHO OIHCaTh 00-
MEHBI MHOTUMH BUJIaMH YCIIYT, €CITU MOHUMATh aJTUTUBHOCTh YCIYT
cienyroIuM oopa3oM. B mporiecce 00CITy)KMBaHUs areHT, MPEIOCTaB-
JISTIOIIUEA YCITyTY, HE MOXKET OOCIyKMBaTh Apyroro areHra. [loatomy
€CJIM BKJIFOYaTh B OAJIAHCHI YCIIYTH 10 UX CTOMMOCTH, OHU CTAHOBSTCS
AJIUTHUBHBIM aKTUBOM.

C nomorpio 6aTaHCOBBIX COOTHOIICHUN HENB35 OMHICATh!

- oOmecTBeHHBbIe Onara (B CHIIy MX HEIETUMOCTH) — OOIIECTBEH-
HYI0 0€30I1aCHOCTb, 3aTpaThl HA COXPAHEHUE OKPYIKAIOIICH CPE/IbI;

- 3HAHWA U UHGOPMAIIHIO B CHJIy TOTO, YTO MPH Mepeaade OT OJHO-
rO areHTa JAPYroMy KakuxX-JMOO 3HAHWH, EPBbIA arcHT UX HE JIUIIIA-
eTcsl.

Kak mpaBuiio, M3MeHEHHs 3aacoB TOBApOB y BCEX arcHTOB He-
CYIIECTBEHHBI (MTPOU3BOJUTEIH JEPKAT HA CKJIJE TO, YTO COOMPAIOT-
Csl pea3oBaTh B ONMDKaiIiee BpeMs, MOTPEOUTENH XPAHAT TOJBKO
TOBaphbl IMOBCEIHEBHOTO IMOJL30BaHUS; YBEIMYCHHE 3allacOB YacTo
SIBIISICTCS TIPEIBECTHUKOM SKOHOMHUYECKOTO KPU3HCA, T.€. HEKOTOPHIX
CTPYKTYPHBIX U3MEHEHUH, — MPOU3BOJUTEIN HE MOTYT Peaan30BaTh
MPOU3BEICHHYIO TIPOAYKIIMIO, TOTPEOUTENIN 3amacaroTcs MPOAYKTaMu

4" (V) _,
dt

HHUTAHUS U IPYTHMH TOBAPaMH), T.€. MOXKHO CUUTATh, YTO

B neBoit yactu (4.1). Eciu paccMaTpuBaTh YHUCTHIC BBIMYCKH MPOIYK-
a a a

ToB Y;* = X;* —=V,?, T0 GanancoBble ypaBHeHus (4.1) npumyT BUA

Yia=Cf+Jia+ZXiab aeA, iePUR. (4.3)

beA

HOHHTHO, YTO BCC pCaJIbHBIC IMTOTOKH Ozar HeJb3s HU YU€CTh, HU
OTCJICANUTb, HU 3apCruCTpupOBaATh, [I0O3TOMY BO3HHUKACT npoGHeMa ac-
pecupoeanus aKTUBOB. Ona cocrtour B TOM, YTOOBI CBECTHU Ha60pBI
PCAIBHBIX aKTUBOB B arperarbl, Y KOTOPLIX COXPaHAI0Ch OBI CBOICTBO
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AJJUTUBHOCTU U 3a UBMCHCHUAMU KOTOPBIX MOXXHO ObLIO OBI HAOIIO-
JaThb.
B sxoHOMEKE 60J'II>HII/IHCTBy nepeaa4y ToBapoB MEXKAY arcHTaMu

X (t) COOTBETCTBYET BCTPEUHBIH MOTOK JECHEKHBIX IUIATEXKEH
b b b ;
@7 (t), mpuuem P (1) =—D°(t), a,beA, iePUR.
[Torokam Beimycka X(t), texkymmx V.*(t) u kamuTanbHBIX
J2(t) saTpaT TaKKe COOTBETCTBYIOT JeHEKHBlE HOTOKH X.(t),

VA(t), J2(t). Tak kak Bce (DMHAHCOBBIE JAHHBIE PETHCTPUPYIOTCS

OyXTaJTepcKUM y4eToM, TO 32 HHMH JIETKO HaOIroaaTh, coOupas u
aHAM3UPySd COOTBETCTBYIOUIYIO OTYETHOCTh. JIEHEKHBIE IOTOKU

C?(t) , COOTBETCTBYIOIIHME MOTOKAM MOTPEONCHHs], OLCHHBAIOTCS 10

JIOX0JIaM U pacxojaM MOTpeOUTeNieH, ocTalbHbIe (PMHAHCOBBIE ITOKA-
3aTeN OTPaKArOTCs B OyXTalTepcKuX OallaHCax MpPEATPHUSTHIA, opra-
Hu3aIui U rocynapctBeHHoM Oromkere. Koaddumument mpomnopimo-
HAJIBHOCTH MEXKY IMOTOKOM IUIATEKEH M BCTPEUHBIM IIOTOKOM TOBapa
MIpENICTaBIsieT co0OW TeHy ToBapa. Ilpm 3TOM BCs 3KOHOMEYECKAs
CTaTHCTHKA Oa3WpyeTcs Ha MPEAIONIOKEHHH O TOM, YTO B KaKIbIH
MOMEHT BPEMEHHU B IKOHOMHKE CYIIECTBYIOT CAMHBIC JJIT BCEX arcH-
TOB I1IE€HBI:

cI)iab = pixiba7 Cia = piCia7 Jia = pi‘]ia’ Xia = piXia Via = pivia'

Cucremarnyeckasi pa3HALa IeH (HapyuMep, ONTOBBIX M PO3HHUY-
HBIX) OOBACHSCTCS HAIMYMEM IOCPEIHUKOB, YBEIIMYUBAIOIIUX CTOM-
MOCThH TOBapa 3a CUET JOTOJHUTEIBHO MPEIOCTaBISEMBIX YCIIYT, KO-
TOPBIE TAKXKE BXOJAT B CIHCOK PACCMATPHUBAaEMBIX TOBAPOB.

B mpenmonoxxeHnu 0 CyIiecTBOBaHUH B SKOHOMHKE €IWHBIX IIeH
B COOTBETCTBHHM C MarepuanbHeM OamarcoMm (4.3) mMOMKEH BBIOIN-
HATBHCSI COOTBETCTBYIOIINI OaaHC TUTATeKe:

Vi=Ch+Ji+d) Do, Y2=X2-V2. (4.4)

icP beA
31ech BHIIOJHEHO CYMMHpPOBaHHE (DWHAHCOBBIX 0OallaHCOB areHTa I10
BCEM MPOAYyKTaM. BenmnuwmHbI, BXoAsmue B OangaHC, UMEIOT BIIOJIHE
ONpEeNEICHHBIA IKOHOMUYECKHM CMBICIL: Y~73 =ZY~ia — 0obaenennasn
icp
CIoOuUMOCHD, jf) =Zjia — 6a/106ble UHEECHUULIL, )Z,a) =Z)Zia
icp iep
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o6vem npouszeoocmea, NI} = Z\Za — MamepuanvHble 3ampamsl. Jta
icP

MHTEPIPETALHs] TO3BOJIACT COMOCTABIAThH MOKA3aTeIH COCTOSHHS MO-

JeNBHOTO areHTa ¢ HaONIoJaeMbIMH TOKa3aTeNsIMH XO3IHCTBEHHON

JeATEILHOCTH PEANbHBIX CyOBEKTOB SKOHOMHKH.

[TpocymmupoBas Oananchl (4.4) o BceM areHTaM U3 HEKOTOPOTO
MHOXecTBa (Hampumep, HaxoasmmMmcsi B ogHoi ctpane) NcC A u
ydTs TOT (DaKT, YTO B3aUMHBIC IUIATEXKHM MEKIY areHTaMH BHYTPHU
9TOr0 MHOKECTBA YHUUTOXKATCS, MIOTyYHM OajlaHc

YY)+ =C)+JI) +E), (4.5)

e Y, = ZY}S — 6an06oii euympennuii npodykm, J) = Zj; -
aeN aeN

dono naxonnenusn, X = Z X2 — obvem npoussodcmea,

aeN
C) = ZCNQ — ¢pono nompeénenus, E) = Z Z[d)s’fL — 9Kcnopm,
aeN aeN bgN
T.e. CyMMa IUIaTeked OT areHToB BHe MHOxectBa N,
)= Z Z[q)?,bL — umnopm, T.e. CyMMa TUIaTEXKEH areHTOB IPYIIIIbI
aeN bgN
N areHram, He BXOASAIINUM B 3Ty rpymmy. bananc (4.5) Hocut Ha3Ba-
HUE OCHOBHO20 MAKPOIKOHOMUUECKO20 MONMCOECHEd, €0 COCTaB-
JISTOIIHE TaKXKe PETHUCTPUPYIOTCS YKOHOMUYECKON CTaTUCTHKOM.
Beszne nanee B 3TOH Ii1aBe Mbl YAENSIEM 3HAUUTEIBHOE BHUMAHUE
TEPMUHOJIOTUU JJIsi TOTO, YTOOBI 00eCIe4YruTh BO3MOXKHOCTH COIIOC-
TaBJICHHUSI MOJIEITFHBIX 0AJTAHCOB C PeabHON OyXTanTepCKOM OTYETHO-
CTBIO MIPEANPUATUNA, HA OCHOBE KOTOPOU OMNPEIENSAIOTCS U MAaKpOIKO-
HOMMHNYCCKHEC JaHHBbIC.

[MockonbKy Bce PKOHOMHYECKHE MOKA3aTeIH SIBJISIOTCSI CTOMMO-
CTHBIMH, TO JJIl OLEHKH WX JUHAMHKH HEOOXOJUMO HUMETh BO3MOXK-
HOCTh CPaBHHBAThH MOKA3aTeNlM, PACCUUTAHHBIC JJIsl pa3HbIX jeT. He-
MOCPEJICTBEHHO TaKOE CPaBHEHHE MOKHO MPOHM3BOANTH, TOJIBKO €CITU
CTOUMOCTDH I[eHe)KHOﬁ CAUHUIIBI HE MCHACTC. M3MmeHeHne cTonMoCcTH
JICHSKHOM eIMHUIIBI BBIPAXKAETCS B TOM, UTO HA OJIHY U TY K€ CyMMY
B pa3HbIe MOMEHTBI BPEMEHH MOXHO MPHUOOPECTH pa3HOE KOJIUYESCTBO
TOBapoB. [pyrumu cioBamu, 3TO 03HaA4aeT U3MEHEHUE YPOBHS 1IEH.

YBenuueHue ypoBHS II€H HA3bIBaeTCS UHGPaYueil, YMCHBIICHUE
— depnayueii.
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st u3MepeHust ypoBHSI LIeH UCIIOJIb3YETCsl TOHATHE UHOeKCa UeH
— OTHOUICHHUSI CTOMMOCTH ONpEAeJICHHOTr0 Habopa TOBapoOB U YCIyT
JUIS 33JJAaHHOTO IIEPHOJa K CTOMMOCTH TaKoro ke Habopa B HEKOTOPOM
HA4YaJIbHOM NEPHOJIE, KOTOPBI Ha3bIBAETCS OA306bIM.

[Tycts Tpebyercsi ompenenuTh MHASKC LEH HEKOTOPOW TPYIIIbI
toBapoB | cPUR . Ecnu rpymnma sSBASETCS TOCTaTOYHO OOINBIION
(nampumep, OoJiee THICSYM HAUMEHOBAHHI), TO B PEalbHOCTH yCie-
JIUTH 32 U3MEHEHUEM IIeH BCEX TOBAPOB TPYMIBI AOBOJBLHO CIIOKHO.
IToaTomy BBIOMpatoT mpeacTaBuTeNbHYIO moarpynny K < |, mo xo-
TOpPOH paccUUTHIBAIOT MHAEKC Beel rpynnsl | . Takas moarpynma Ha-
3bIBACTCS KOp3unoul. IHOeKC LieH B HEKOTOPBIH MOMEHT ! oTHOCH-
TesbHO 0a3oBoro nepuoja t, ans rpynmel | ompegensercs cienyro-

M 00pa3oMm:

PAAOIRAC)

_ ieK acA

S )20

ieK acA

31ech P, — IieHa ToBapa i, a B 3aBUCUMOCTH OT TOTO, YTO MIOHUMAIOT

nox Z, u oT BbIOOpa MOMEHTA BPEMEHHU 0, IOTy9aroTCsl pa3HbIC HH-
nekcsl. Ilpu Z7 =C” nomydaercs: undexc yen nompebumeneii, npu
Z2 =X — unoexc uen npouseooumeneii, nipu Z' =J° — unoexc
KanumanvHulx 3ampam. MOXXHO BBIACTATH U O0jiee MEJIKUE TPYIIIbI
TOBApOB, MOJy4asi, COOTBETCTBEHHO, MHAEKCHI IIEH MPOAYKTOB MUTa-
HUSI WJIM UHJIEKC OTNITOBBIX I[EH.

Bri6op MomeHTa BpeMeHH 6 ompexenseT To, Kako Habop ToBa-
poB OepeTcst 3a OCHOBY TojicueTa uHaekca. Eciu 0=t , T.e. BEIOpaHbI
00BEMBI TOBApPOB B TEKYILEM IIEPHOJIE, TO NoTyyaercs: unoexc Ilaawe

P e - EC 0 =1,, T.e. BbIOpaHbl 00BEMBI TOBApOB B 0a30BOM Iie-

puoje, nomaydaercsi unodekc Jlacneipeca P, . JAns O01u3kux Bpe-

MEHHBIX MEPHOAOB 3TH MHIEKCHI MPAaKTUYECKH HE oTIn4aroTcs. On-
HAaKO JUISl JAJIEKUX IEPUOJIOB HAYMHAET CKa3bIBATHCS ITOCTOSIHHO IIPO-
UCXOJisiliee U3MEHEHUE B CTPYKTYpe MOTPeOIeHUS M MPOU3BOJICTBA
(ecnu, HanpuMep, B KOP3UHY BXOAUT TOBAp «TEJIEBU30P», TO MO CPaB-
HEHUIO C MIEPUOJOM TPUALATHICTHEN TaBHOCTU U3MEHUIIACH HE TOJIb-
KO IICHA TOBapa, HO U CYLIECTBEHHO M3MEHWINCH 00bEMbI oTpedie-
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Hust). s kommeHcanuu 3Toro 3¢ dexra UCons3yT undexc Quute-

pa p(bum = \/ pHaame : pﬂacn *

Ecnu Bo3MOXHO ObUTO OB M3MEPHUTHh MHIEKC IICH 110 BCEM IPO-
OyKTaM W pecypcam, OOpamaroiiiMcsi B SKOHOMHKE, TO TOIYUHIICS
on1 mHIeKC ieH BBII, Ha3sBaemblil deghiamopom BBIL. Ha mpaktrke
pacuet nedasTopa OCYIIECTBISCTCS SKCIICPTHBIM B3BEIIMBAHUCM WH-
JICKCOB TOTPEOUTENBCKUX IICH, WHACKCA IICH TMPOU3BOJUTEIICH U MH-
JIeKCa KallMTalbHBIX 3aTpaT C MOCIAEAYIOIIECH MPOBEPKOM MO MPOU3-
BOJICTBY U MOTPEOJICHUIO OTACIBHBIX BUJIOB OJHOPOIHBIX IPOAYKTOB.

CpaBHEHHSI PKOHOMHUYECKUX ITOKa3aTeleld B pa3Hble MOMEHTHI
BPEMEHH MOXHO IPOBOAWTH, CKOPPEKTUPOBAB UX C yUETOM H3MEHE-
HUS II€H, T.e. C y4eTOM 3Ha4eHHWs MHIeKkcoB 1meH. llokazarenw, pac-
CUNTaHHBIC B TEKYIIMX IIeHaX (B I[EHAX Ha MOMEHT IOJICUETa), Ha3bl-
BalOTCA HOMUHANbHbIMuU. llokazaTenu, YYHTHIBAIOIIME POCT WA
CHIDKEHUE TIeH, Ha3bIBAIOTCA peanbHbimu. B qacTHOCTH,

HomuHanvHwlil BBIT

oegpnamop BBIT

peanvruiil BBIT =

4.2 Cxema MeK0Tpac/eBoro fajnanca

3aMeTHM, YTO BCEe PACCMOTPEHHBIC B I1aBax 1-3 MOAETH YKIIa bl-
BAIOTCS B MPEJJIOKEHHOE OMKUCAHKE, TOJNBKO K HUM elle HE0OX0IUMO
,Z[O6aBI/ITB COOTBCTCTBYIOINUEC NPHUHIUIIBI ONITUMAJIbHOCTH. HOKa)KeM,
KaK B NIOZIOOHO cXxeMe 3amuchiBacTes Mojielb JIeoHTheBa.

ITockonbKy MeEKOTpacieBoil OanaHC MPEACTaBISETCS B paspese
YUCTBIX OTpacieii, TO MHOXXECTBO BCEX MPOMYKTOB P pazOuBaercs Ha

n
Henepecekatomuecs: rpynmsl |,, k=1,..,n, z |, =P, tak, uro HU
k=1

OJIMH areHT He MPOU3BOAUT MPOAYKTHI ABYX pa3iu4HbIX rpymnm. Coot-
BETCTBEHHO M areHThI PACIPEACISIOTCS 0 TPYIIaM TaK, 4To B TPYII-
ny J, k=1..,n, momamaioT areHTbl, MPOU3BOJAIINE MPOIYKTHI
rpymmsl |, . Ipynost J, 00pa3ytoT yrcTeie oTpaciy.

[To onpexnenenuto YucToi oTpaciu
X% =X"* npu iel, u X* =0 npu igl,, ieP, k=1..,n.(4.6)

105



Kak u B momenu JleoHTheBa, OymeM CUMTATh, YTO OTPACIH HE
UMEIOT KOHEYHOTO MOTPEONICHHs U HE JealoT KalmuTaabHBIX 3aTpar.
Kpome Toro, mpeHeOpexeM IprupoCTOM 3aIacoB MPoyKToB. Torma

I
dgt —0,C*=0,J% =0, ieP, k=l..n. (47

ATEHTOB, HE MPOM3BOISILIMX NPOLYKTHl, OOBEAMHUM B OTICIBHYIO
rpynny J,. OTHOCUTEIBHO areHTOB ATOU TPyMIIb OyIeM CUUTATh, YTO

OHH SIBJISIFOTCS YUCTBHIMHU MOTPEOUTEISIMU M TAK)KEC HE HAKAILTUBAIOT
3amacoB. Tormga

dQJO
dt

['pymmet arearoB J, , k=0,...,n 06pa3yroT pa3dueHne BCEro MHOXKE-

=0, X»=0, V¥=0, C»=CF, J*=3" icP.48)

CTBa areHToB: L) J, =A. B cuy cootnomenuii (4.6)-(4.8) 6amancs

(4.3) nmprobOpeTaroT BUI:

XA =V +Zn:(xf~m =X, icl, k=1..n,  (4.9)
0=V, +i(xf~m - X)), igl,, k=1,...,n. (4.10)
m=0
0=ciA+JiA+zn:(xiJoJm - X)), ieP. (4.11)
m=0

CroxuB mpocyMMupoBaHHbIi o i Oananc (4.10) ¢ Gamancom (4.11)
¥ BBIPA3KB MIOTOKKH OOMEHOB MPOAYKTaMH, st | € |, momy4um:

CA+JA4 i AL :_Zn:(x_JOJm _X_JmJO) i( i _ Jm.]j):

j=1, j=k km

_i(xiaoJm ~ X, Indo ) Jzn: (XiJkJ," _ XiJka ) _

m=0

_Zn:i(xijjjm - )+

j=0m=0

lLM=

=1

0 x )3

(XiJkJm _ XiJka ): (Xi.]k.]m _ XiJka )

m=0

g ?M= y
o
- LM
o

C yuerom (4.9) noiyuaem 6anch
n
XA=Cr+I+D V7, el  k=L.,n, (412
=1
KOTOPBIH BBIpaXaeT TOT (aKT, 4TO B 3aMKHYTOH SKOHOMHKE IIPU He-
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W3MEHHBIX 3amacax BeCh MPOAYKT PACXOJyeTCs Ha MPOMEKYTOUHBIC
3aTpaThl, KaUTAJIBHBIC 3aTPaThl H KOHEYHOE NoTpedieHue. Ecnu Te-
Hepb CIOXKUTH OanaHchl (4.12), yMHOKEHHBIE Ha LIEHBI TIPOIYKTOB P

W pa3ienuth Ha AedasaTop P, , MOCTPOSHHBIN MO LIEHaM TPYMIIBI IPO-
JOyKTOB |, , TO HONy4uTCsl MEXOTpaciieBoil OalaHC B CTOMMOCTHOM
BBIPAKCHUU:

Xe=Z + 2 X
m=1

3nech X, — BaJOBOM BBIMYCK Mpojaykra otpaciu K, Z, — koHeuHOe
noTpeOieHne, BKIOYAIOIee KaluTalbHble 3aTPaThl, IPOIYKTa OTpac-
mm Kk, X" — MexoTpacieBble OCTaBKU MpoayKTa K otpaciu m .

Koadduumentsl mpsiMbIX 3aTpaT ONPENessOTCS OTHOIICHHEM

m

a, = X_k , C yUETOM KOTOPBIX OKOHUYATENBHO M0JIy4aeM PaBEHCTBO

Xe= Y ag Xy =2, k=1...n.
m=1

OHO SBJISETCS 3alMMCAHHOW MOCTPOYHO Mojenbio Jleonthea (1.25),
paccmoTpenHoi B . 1.2.3.1.

4.3 dOuHAHCOBBIE 0AJTAHCHI

KpenutHo-huHancoBast cucrema obecriedunBaeT KOHTPOJIb U CO-
IJIaCOBaHME JESITEIbHOCTH SKOHOMHUYECKUX areHTOB, ONEPUPYs CTOU-
MOCTHBIMH 3KBHUBAJICHTAMH DPE3YyJIbTaTOB HAcTOsIIEH M Oymymiel ux
nesTe’dbHOCTH. [103TOMY ISl KaXKI0T0 SKOHOMHUYECKOT0 areHTa Heoo-
XOJMMO COCTaBUTb TaKKe (UHAHCOBBIC OaNaHCHI.

Kak MBI BuIIENN, OCHOBHBIE S5KOHOMHUYECKHE MoKa3aTenu popMu-
PYIOTCA C TTOMOIIBIO JIEHEKHBIX OIEHOK MaTepUalbHBIX akTHBOB. Ta-
KUM 00pa3oM, E€HbIH SIBIAIOTCS TJIABHBIM CPEICTBOM MEpeAady MH-
¢dopmanuu B skoHOMEKe. C APYroil CTOPOHBI, IPU ONMCAHUH, HANPU-
Mep, JAEATENbHOCTH KOMMEpYecKoro OaHKa JEHEXHbIe IOKa3aTeln
BOOOIIE SBIAIOTCS OCHOBHBIMH, [TO3TOMY HY)KHO IOHSTh, KaK HX CJe-
JlyeT ONHCHIBaTh. ECTECTBEHHO, YTO JECHBIU SIBISAIOTCS aAJUTUBHOU
BEJMYNHOMN, TO3TOMY MBI MOKEM TOBOPUTH O TOM, YTO KaXKBIH areHT

ae A B momenT Bpemenu t mmeer 3anac gener N°(t). M3menenue
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3TOro 3araca 06YCJIOBJ'ICHO HECKOJILKMMHU I'pyIIiiaMu JCHEKHBIX MMOTO-
KOB:

- 3amac JACHEr MEHSIOT IUIATEXKH 3a MPOAYKTHL » > (O —®*) u

ieP beA
pecypers X3 (O ~0%);

ieR beA

- 3amac JieHer MEHSETCs BCIEJCTBUE PYTUX TUIATEeXKEH, He CBS3aH-
HBIX CO BCTPEYHOH Tepelnaueii MaTepualbHBIX Onar WM 3auMCT-
BOBaHHWEM (IIEHCHH, HAJIOTH, B3SITKH). Takue TuaTexu OyaeM Ha-
3BIBATh mpanchepmamu, v 0603HauaTh yepes T BCIO cymMMy
TpaHchepToB, BRIUIAYEHHBIX areHTOM a arenty b. B momenw k
TpaHcdepTaM cieayeT OTHOCUTD TUTATEXKH 3a Bce Oyiara U aKTHBEI,
MPOJaKH KOTOPBIX SBHO HE paccMaTpUBAIOTCA (U1 KOTOPBHIX HE
BBIMKCHIBAIOTCS COOTBETCTBYIOINE MaTepHalIbHbIC OaJIaHCHI);

- 3amac JIeHeT W3MEHSIOT OTHOIICHHS 3auMcTBOBaHusA. O003HAUYUM
uepes L™ cymMy JeHer, KOTOpYIO areHT a JOIKeH areHty b B

MOMECHT BPEMCHU t. C touku 3pC€HUA arcHra b BennunHa |_ba
€CTh CCyJa arcHry a. OTa BeIWYHHA PpacTeT Mnpu MmoJy4Y€HHUU HO-
BbIX KpPCAUTOB W YMCHBIIACTCA IPHU BO3BPATC JOJIT'OB. B pe3yiib-
TaTe onepauﬂﬁ C oJraMu 3amnac ACHEr MCHSCTCA CO CKOPOCTBHIO
ba ab
y& L,
dt dt

beA

- 3amMcTBOBaHMA L™ CONPOBOXKNAIOTCS BCTPEUHBIMH ITIOTOKAMH
TIPOLEHTHBIX TUIaTexeil R®. XOTs NMpOLEHTHBIE MIATeXH SBIIS-
I0TCS TUIATOM 3a ONpPE/ICICHHYIO YCIYyTy, TeM HE MEHEee OKa3bIBa-
€TCsl TIPOIIIE OT/ACIUTD TUIATEKHU 3a MAaTepHAIbHbBIC OJlara ¥ yCIIyrd
OT YHCTO (PMHAHCOBBIX OTEPAIIHA.

[lepeuunciennble omnepanuu ¢ JICHbraMu OOBEIMHSIOTCS B BHJIC

(uHaHCOBOTO OayiaHCca areHTa @ B MOTOKAax (ICHBIU B CAMHHMILY Bpe-

MEHH):
dN — Zz(q):)a —d)?b) +ZZ((D:)a _(Diab) +Z(|-ba _Tab) +
dt beAieP beAieR beA (4 13)
dLba dLab

+2( i )+ (R® —R™).

beA beA
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Ecnu cnoxuth Bce Takue OajaHCHI [0 areHTaM a e A, TO BCC
IJIaTCXKNU B3aMMHO YHHUYTOXKATCH, n TOJIYYUTCA PaBEHCTBO

d

—Z N =0. ITockombKy 3aI1achl JICHET y areHTOB B PEaJbHbBIX KO-

dtaeA

HOMHYECKHX CHCTEMax B IIEJIOM PacTyT CO BPEMEHEM, M3 DTOTO pa-
BEHCTBA CJIAYET, YTO JOJDKHBI CYIIIECTBOBATh TAKUE areHTHI, Y KOTO-
PBIX 3amac JACHEr OTpHUIATeIbHBIA. TakuxX arcHTOB HAa3bIBAIOT IMU-
meHmamu, X MHOKECTBO 0003HaunM uepe3 E < A, a mis onmcanms
UX JEATCIIbHOCTU BBEICM IMOKA3aTellb CyMMBI JICHET, BBIMYIICHHBIX B
oopamenne, W* =—N* >0, ac E . Torna punancosiii GanaHc sMu-
TCEHTA UMECT BU:

0= S (@F ~0F) +T 3 (@] ~@P)+ X (T ~T")+

beAieP beAieR beA

dl®  dr*® dw?
- +Y (R™ —R®) + —.
2. dt  dt )2 ) dt

beA beA

(4.14)

a
IToTox

Ha3bIBaeTCs IMuccuell eHer. [ns Bcex areHToB, KpoMe

smutentoB, N® >0, a¢E .

Cootrorrenne (4.14) mokassIBaeT, YTO BEIHYMHY IMUCCHU MOK-
HO paccMaTpUBaTh Kak 00sA3aTeNbCTBA SMUTCHTA, HAPABHE C KpEeIUTa-
MU. PasHuIa JIMIb B TOM, YTO II0 TAKMM O0SI3aTEILCTBAM SMHTEHT HE
IUTATUT TIPOLECHTHI U €My HE M3BECTHO, KOMY OH JOJDKEH. SICHO, 4TO
BCE areHThl HE MOTYT ObITh SMUTEHTaMHU. ECTh U ellle OJHO OTIHYHUE
ot kpeaurta. Kak mpaBuiio, 3aiiMbl OCYHIECTBISIFOTCS HAa KaKOW-JIMOO
OTOBOPEHHBIN CPOK, paHee KOTOPOTrO HE OCYIIECTBJISCTCS BO3BpAT
cpencts. Bosspar o0s3arenscts W*? (M3bsTHE J€HEr U3 0OpalieHus)
MPOUCXOJINT, €CIIA KaKOW-TMHOO areHT IJIATUT 3a Y4TO-JIMOO SMUTCHTY.
Ho aeHbru kak IjiaTexHOE CPEICTBO JIOJDKHBI JaBaTh BO3MOXKHOCTh
WX BJIaJIENbIly OIUIATUTh UMM YTO YrOJIHO M KOTJa YrOJHO. DTO CBOW-
CTBO JICHET HAa3bIBACTCS JUKEUOHOCHIBIO. 1103TOMY HHKAKOTO CpOKa
BO3BpaTa 00s3aTEJILCTB HE MOXKET CYIIECTBOBATh.

Wrak, B DKOHOMHUKE JIcHraMHU CJIyXaT OecCpodHble W Oecrpo-
LICHTHBIC 00513aTEe/IbCTBA BBIICIIEHHBIX ar¢HTOB-3MUTCHTOB.

O/HAaKO MOXXET BO3HHUKHYTH BOMPOC O TOM, MOYEMYy HE MOXKET
OBITh TUIATEXKEH 0053aTEILCTBAMHU C TIPOIICHTaMU. [Ipeanonoxum, 94to

BCE pacueThl Npou3BosATCs B kpeaut, T.e. N* =0 Vae A. Torna
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S @ o) T 080 -

beA beAieP beAieR
T ba T ab d Lab Rba Rab
TR T+ S (R RY)
beA beA beA

Takast ¢opMa pacdyeToB CYIIECTBYET W HA3bIBACTCSl KPEOUMHOU Ju-
Huell U1 IOPUIUYECKUX JHL U KPeOUmHOU Kapmoukou 1ist pusnye-
CKUX JUI (pa3pelleHre pacxoioBaTh CPEICTBA B CUET OyXyLIMX IO-
x07I0B). B 000X ciydasx KpeauTop OIUIAYMBAeT CueTa MOJDKHHKA
(knMeHTa), 3amMChIBas TUIATEXKH B CyMMY J0Jra M 100aBiss K Heil
nponeHT. [lorameHuss KIMEHT MOXeET AeiaTh, KOraa eMmy yIoOHO,
Tumb Obl CyMMa JOJTa HE TPEBBICHIIA OTOBOPEHHOTO (OOBIYHO II0-
BOJIBHO OOJIBIIIOTO) JINMUTA.

OnHako IMOJIHOCTBIO IEPEBECTH PAcueThl Ha TaKyl CHCTEMY
Henb3s. MOoKHO mokaszath [8], 4To Mcrosb30BaHHEe B KAauecTBE JCHET
TOJIBKO 00513aTEIHCTB SMUTEHTA C MOJOXKHUTEIbHOW HOMHHAIBHOW J10-
XOIJHOCTBIO aBTOMATHYECKH YBEJIMYMBACT TeMIl MH(JISLMU HA BEJU-
YHHY 3TOH JOXOAHOCTU. DTO YTBEPXKIECHHE MOKHO TPAKTOBATh U KaK
TO, YTO OOBIYHBIC JEHBTM UMEIOT OTPHUIATENBHYIO TIOXOJHOCTh, PaB-
HYIO BEJIMUMHE HHQIISIINY, B3ATOW C 0OpaTHBIM 3HAKOM.

B npuHnune smMuccus MOXeT ObITh J0BEpeHa Pa3HbIM areHTaM:

- Yalle BCEro dMHTEHTOM SBIISIETCS TOCYAapCcTBO B JIMIE HAIHO-
HanpHOTO OaHKa (LlenTpansHoro 6anka B PD);

- B IIPOLJIOM SMHUTEHTaMH BBICTYIAIN YacTHbIE OaHKU. B TO Bpems
B 0oOpallleHu HaXOWIUCh OAHKHOTHI — OCCIPOICHTHBIE OECCPOUHBIC
00s3aTenbCTBa pa3TUYHbIX OaHKOB. DTa cucTeMa npeBparuiach B De-
nepanbHyto pesepBHylo cucremy (®PPC) CUIA, o0benuHsIONIyIo
rpymmny crenuain3upoBaHHbix OaHkoB. [locnme oOpazoBanusi OPC,
HAYaJy BBITYCKATHCS €AMHBIC JICHE)KHBIE 3HAKH;

- B CpeJHHME BeKa B KayeCTBE CPEICTBA IUIaTeXa HCIOJIb30BaJIach
30JI0TO W TIEPEBOJIHBIC BEKCENs, BBIJAHHBIE TOProBIAMH. boibmias
4acTh TAKHX BEKcelIel HUKOT/[a He OTUIaYMBajIach 30JI0TOM, a B3aUMHO
1oramanach,

- NPOW3BOJUTENM TOBApPOB OOBIYHO HE OBIBAIIM SMUTEHTAMH, OJIHA-
ko B CCCP cymiecTBoBaJIM pacueTHBIE cueTa MPOU3BOJUTENEH, KOTO-
pBle OHM MOTJIM TIepepacxo]oBaTh, B PE3yJbTaTe 4ero oOpa3oBbIBa-
JMCh B3aMMHBIE HEJOIUIAThl MPOM3BOJAUTENEH U IOCTABIIMKOB KOM-
TUIEKTYIONMX M PECYPCOB. 3aTe€M OHM IMPEBPATUIIMCH B TaK Ha3bIBae-
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MBIC HEIUIATEXKH, IIPEICTABISIONINE ICHEKHBIE CYppOraThl, KOTOPHIC B
TEUCHUE HEKOTOPOr0 BPEMEHU HCIOJNH30BATUCH B KAUECTBE IIATEXK-
HBIX CPEACTB C OTPAaHUYCHHBIM KPyTrOM OOpaIieHus;
- B HEKOTOPBIX CUTYaIUSIX MOXHO CUHUTATh AYMUTCHTAMH U JOMAIll-
HUE XO3SIICTBA, KOTOPBIC AMUTHUPYIOT JACHBIM MOCPEICTBOM KpEIUT-
HBIX TUIACTHUKOBBIX KAPTOUYEK C HU3KUM MPOLIEHTOM.

3aMeTuM, 4TO 3TOT MEePEeYCHb BO3MOXKHBIX 3MUTCHTOB MPAaKTHUYEC-
CKH HCYEPIIBIBACT BCE MHOXKECTBO SKOHOMHYECKUX areHTOB, KOTOPHIE
MOJKHO BBIZITTUTH B PHIHOYHOW SKOHOMUKE.

4.3.1 ®OUHAHCOBBIE BAJIAHCHI B OCTATKAX

®unancoBsiii Oanmanc (4.13) orpaxaeT U3MEHCHHE (MHAHCOBBIX
aKTHUBOB U O6H3aTCHLCTB arcHra B Ka)KI[BIﬁ MOMCHT BPEMCHU. Hanu-
YHre OrPOMHOTO KOJIMYECTBA MOTOKOB IUIATEXKEH B pealibHBIX IKOHO-
MUYECKUX CUCTEMaX HE TO3BOJSET HCIOJb30BATh JIJISI OICHKH BO3-
MOXKHOCTEW areHTa OanaHchl B MOTOKax. Kpome Toro, ¢puHaHCOBas
OTYETHOCTB, KOTOPasi OTPaKAaeT COCTOSIHUE SKOHOMHUYECKOTO CYyOBhEeK-
Ta, COCTABISAETCS UCXOMS M3 KOJIMYECTB (3amacoB) (PMHAHCOBBIX aKTH-
BOB M 00513aTENbCTB, WIH, KaK TOBOPAT, B ocmamkax. OUHAHCOBBIN
OanaHc B OCTaTKax MOKHO TOJYYUTh WHTETPUPOBAHHEM 10 BPEMEHHU
OanaHca B IOTOKax OT MOMEHTa O0pa30BaHMUs arcHTa 10 HHTEPECYIO-
Ier0 MOMEHTa BPEMEHH.

PaccmoTpum kakoe-HMOYAb topuanueckoe Juio (pupmy) ac A,
He o0naiaroriee MpaBoM SMHUCCHH, a ¢ E , 0Opa3oBaBiiieecss B MOMEHT

BpeMenu t*. TIpeanonoKuM, 4To aKIIMOHEPAMH U YUPEIUTEISIMHA TO-
rO IOPUIMYECKOTO JIUIA MOTYT OBITh TOJIBKO (PM3MUYECKHE JIHIIA, OTHO-
ciampecs K MHOXECTBY areHTOB-JAOMAIIHUX xo3siictB H . Ilpuuem
a¢ H , u rocynapcTBO IpeCTaBIEHO €MHCTBEHHBIM areHTOM ( # & .

[pounTerpuposas Gananc (4.13) arenta a B morokax or t* o t,
HOTYyYHM

Ne(t) + D L) =D L= () +U* + jZZ(cD?a(r) ~@P(1))dt+

beA beA ta beAieP

+ [ XY (@F (@) -0y + [ YT (r)de -

ta beAieR ta beA
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[>T (@de- [ Y (R™ () -R® (1)),

@ beA 2 beA
rre U = N*(t%) + DL (1) - D L (7).
beA beA

Teneps yurewm, uto

- B MOMEHT 00pa30BaHms, KaK IPaBIIO, (UpMa HE UMEET OJITOB U
ne xpeaurtos: L™ (%) =L (t*) =0, a HauanbHEIA 3amac aeHer oOpasy-
eTCsl 3a CYeT B3HOCOB yupeauteneii, mosromy U® = N?(t*) — ycmas-
Holl ¢hono;

- Kak IpaBmIo, MPOM3BOJCTBEHHAs (hHpMa MPHOOPETaeT Pecypehl B
BUJIC TPyJa WM BBHIIUIAUYMBACT PEHTY 3a IOJIb30BaHUE KaKUMHU-JINOO
Opyrumu pecypcamu (OyJeM cUMTaTh, YTO OHHM TAaK)Ke MpPUHAIJIekKaT
HACeJIEHHIO), ZZ(Q):E (1) - PP (1)) =—D* (1) — cymma peHTHI u

beAieR

3apabOTHOI TUTAThI CO 3HAKOM MHUHYC; 3[€Ch U Jajiee BEPXHUI HHICKC
Buma al' o0o3HauaeT cymMMy IUIATeKEH OT areHTa a TPYIIe arecHTOB
r;

- u3 (4.4) BbIpa3uM BEJIMYMHY IUIATHI 32 MPOJAYKTHI U YYTEM, YTO

¢upma He sBusercs KoHeuHbiM  norpeburenem  (Cp =0):
ba _ Ja 7a.

qu)i =Jp —Ypi

ieP beA

- TUOWYHBIMH TpaHcdepTramu, MONy4YeHHBIMUA (DUPMOIL, SBIIsIETCS

BBIPYYKa OT IPOJIAKU BHOBB BBITYIIEHHBIX aKIUH. DTH JT0X0bI 00pa-

t
3yI0T akuuonepublii kanuman A°(t) = IZT (t)dt;
ta beA
- TUINMYHBIMU TpaHc(epTaMH, BHIILUIAYEHHBIMU (PUPMOM, SBJISIOTCS
HasIoru rocyaapctsy T2 (t) u nuBuaeHasl akimuonepam T2 (1), mo-
H
ITOMY ZT P)=TH9()+T* (7).
beA
C y4eToM CKa3aHHOro, MOJy4YuM OajnaHc areHta a€ A B ocrar-
Kax:
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Na(t)+ZLab(t)+jj;‘(r)dr:ZLba(t)+Ua + AR(t) +

t (4.15)
+ [ > @) -1 () -T* (v))d,

ta beA
rae 12 = Y2 - + Z(Rba (1) = R* (1)) — anosasn npuéwins.
beA

Mgl 3anmcanu 6ajgaHc TaKUM 00pa3oM, YTOOBI B JIEBOH YaCTH OKa-
3aJINCHh aKTHUBHI — TO, YeM (HpMa pacrojaraer (IeHbI'H, TPeOOBaHUSI K
JIPYTHM areHTaM, OCHOBHBIE ()OH[IBI), & B MTPABON — MACCHUBHI (TO, YTO
¢upMa JODKHA APYTMM areHTam): KpeAUTOpaM, YUPEIUTENsIM U aK-
nuoHepaMm. BanoBas TpUOBLTL TOKA3bIBACT YUCTBIA HTOT PabOTEHI
¢bupmbl. Ecnu 310 craraemoe OyIeT OTpUIaTeIbHBIM, OHO OKXETCS B
JIeBOM YacTH, ¥ 3TO OyJeT 03Ha4YaTh, YTO YaCTh 3aHATHIX JeHEr pupma
BJIOXKHJIAa HEC B aKTHUBBI, 4 OTAAJIa CBOMM X03sCBaM.

B Ganance (4.15) ecth 071HA CIIO)KHOCTh, KOTOpast HE TTO3BOJISIET B
MOJTHOM Mepe MPaBHILHO OICHUBATh OYAYIIHME BO3MOXKHOCTH arcHTa.

t
HaxorieHHass CTOMMOCTh KAIMTAIBHBIX BIOXKEHUH J.j Z(t)dt orpa-
@
KaeTcs B HAIMYMHM OCHOBHBIX (POHIOB. OJHAKO, HCHONIB3YSICh B MPO-
U3BOJICTBE, OCHOBHBIC (DOH/IBI M3HAIIMBAIOTCS U MOPAIBHO yCTapeBa-
10T. nist ydeta 3Toro obCTosATeNsCTBA B OanaHce OCHOBHBIC (DOHIBI
OLICHUBAIOTCSl CyMMO#H C/IeTIaHHBIX KaluTaIbHBIX 3aTpar (cp. ¢ (3.14)),
B KOTOpOIi OoJiee cTapble 3aTpaThl BXOASAT C MEHBIIIHUM BECOM:

t
K2 (t) = j e P02 (n)dr, (4.16)
ta

rac B — Hopma amopmu3ayuu, 1oKa3biBaromasas CTCIICHb YMCHBUIC-

HHSI CTOMMOCTH OCHOBHBIX (DOH/IOB (OHAQ HE COBIAIACT C TEMIIOM (H-

3MYECKOr0 M3HOCA 000pPYJIOBaHHS M SIBISETCS MOKa3aTejleM H3MeHe-

HHs 0aJaHCOBOW CTOMMOCTH OCHOBHBIX (DOHJIOB, T.€. YUCTO YYCTHOM
BCITUUUHOMN).

dK*®

dt

jja(r)drz Ka(t)+jBKa(r)dr

U3 (4.16) =J*—BK?, K*(t,) =0, otkyna
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1 13 (4.15) OKOHYATENBHO TTOTyYacM:
N2 () + D L () + K () = D L2 (t) +U® + A*(t) + O° (1) .
beA beA
Crosliye cieBa akTUBBI BKIIOYAIOT

- xaccoBble octatku N°(t), obpasyromue BMeCTe C BIOKEHHAMU

u3 Z L™ (t) ruxeuonvie akmueu,
beA

- ocHoBHble Gpouasr K?(t),
- oTBIedYeHHBIE (DOHBI (CPOUHBIE BIIOKEHUS, KPEAUTHI) Z L*(t).
beA
CTOﬂHII/IC B HpaBOI\/II YaCTHU 11aCCUBbI BKIIFOYAKOT

- TPUBJICYCHHBIC CPEIICTBA Z (1),
beA

- CcOOCTBEHHBIE CPECTBA, COCTOSIINE U3
e ycrasroro ¢onma U?,
e akuuonepHoro kamurama A°(t),

®  HepacHpeAeJICHHON pUOBLIH

t
O (t)= [ X (B*() - T*(x) T (x))d, B KoTOPYIO BXOMMT HE
ta beA
BaJIOBasl, a oanancosan npuobLIb
B (t) =TT" —-BK* =Y* - @™ + Y (R™ -R™)-BK*. Ona or-
beA
JUYaeTCs OT BAJIOBOM MPUOBLTH TeM, YTO KpoMme (aKTHIECKHX
IIaTeXeld, BKIIOYACT BEIMUYUHY aMOPTH3AIMOHHBIX OTYHCIIC-
HUI (CTOMMOCTH MOTPEOJICHHBIX B MPOIEcce MPOU3BOACTBA OC-
HOBHBIX ()OHJIOB).

4.3.2 CHCTEMBI IUTATEKEN C HECKOJIBKUMHJ BUJIAMUA
IUIATEKHBIX CPEJICTB

MpbI BBISICHWIIM, Kak MOJydaeTcsl (PUHAHCOBBIM OajlaHC arcHTa,
OTMCHIBAIOIINI M3MEHEHNE OCTATKOB €T0 JCHEKHBIX cpeacTB. OMHAKO
B COBPEMEHHOW 3KOHOMHKE YacTO OJHOBPEMEHHO oOpalaercs He-
CKOJIBKO Pa3HbIX IUIATEKHBIX CPEJCTB — HALIMOHAJIbHAS U MHOCTPaH-
Has BaJIOTA, HAJIMYHbIC W Oe3HaIW4YHbIC JAeHbrU. /s dopmaibHOro
ONUCAHUS TAKOW CUTYallUU MPEOJIOKUM, YTO CYIIECTBYET HECKOJIb-
KO KaHaJIOB O0OpalleHus, B KaXKJIOM M3 HUX OCYIIECTBISIOTCS TUIATEXKH
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W 3aMMCTBOBAHMUS, IPUYEM B HEKOTOPHIX KaHAJaX HENb3s HCIOIb30-
BaTh CPEJCTBA IUIATEXkKa, OOpalaromuecs B Apyrux. Takue orpanude-
HHSI MOT'YT BO3HHKATh JINOO Kak (popMasibHbIC, 3aKOHOJaTe/IbHbIC (Ha-
npUMep, HeNb3sl MIATHTh MHOCTPAHHON BANIOTOW B MarasuHe), JTUOO
Kak HeopMalbHbIE YCTOHYMBBIE CAMOOTPaHUYCHUS (HarmpuMep, Ha-
CEJICHHE TPEIIOYNTACT IUIATUTh HAJMYHBIMH, a HE OC3HATMYHBIMH, &
MIPOM3BOIUTENN — HA000POT).

ITycts B 5KOHOMHEKE oOparaercss M IUTATEXHBIX CPEACTB, KakK-
JIo€ 10 cBoeMy KaHaimy oOpaienusi. Kanan oopamenust me M onu-

chIBaeTcsl oTokamu ToBapos h¥ a,be A, ie PUR, kotopsle 10

im?
HeMy 00pallaioTcsl, ¥ [IeHaMHU Ha 3TH ToBapsl P, . Kak mpaBuio, ka-
HaJIbl OOpaIeHUs] HE M30JIMPOBAaHbI JPYT OT ApYyra, MO3TOMY HEKOTO-
pble SKOHOMMYECKHE areHTbl MOTIYT HCIIOJNb30BaThb OJIHOBPEMEHHO
HECKOJbKO KaHajioB. [ToToky ToBapoB h COOTBETCTBYET BCTpeuHbIH
noTok matexkeit O = p, 2.

[Ipn omucanum oOpamieHHsT HECKONBKHMX IIIATEXHBIX CPEICTB
(BUIOB eHET) HY»KHO Y4eCTh, YTO U 33J0JDKEHHOCTH, U TpaHC]epTHl,
Y TPOIIEHTHBIE TIATEXH MOTYT MPOU3BOAUTHCA PA3HBIMU IIATEKHBI-
MU cpencTBamMu. Kpome Toro, Hy>)KHO y4decTb, YTO areHThl MOTYT 00-
MEHMBATBHCSI CAMUMH IUIATEXHBIMU cpeAcTBaMu. bynem cumnrath, 4TO
B SKOHOMHKE CYIIECTBYET €UHbIH OOMEHHBIN Kypc W, Ka)KIOTO BH-
Ja jgeHer Me M 1o OTHONICHWIO K HEKOTOPBIM 0a30BBIM JCHBI'AM

m,eM, W =1. Torna oOMeH areHToM a IIaTeKHOTO CpecTBa M
Ha TUIATE)KHOE CPEACTBO N y areHTa D MOYKHO OIHMCATh, BBEIS JKBH-
BaJICHTHBIE ITOTOKH ILIATEXEN 0Oa30BBIMU JIEHBIaMU Fni:’. Ora Belu-

YHUHA MOXET OBITH KaK HOHO)KHTGHBHOP'I, TaK " OTpHH&TCJ’IBHOﬁ: arcHrT
a 1pu oOMmeHe MOJIy4acT KOJINYCCTBO Fn?rt]) /Wn JCHET N U KOJIUYECT-

Bo —F®/w_ nener m. IIpu 3TOM HEOOGXOIXMMO yYecTh IKBHBAJIEHT-

HOCTb OOMEHa U TO, 4YTO Iepeaavu ACHETr OCYLICCTBIIAKOTCA 0e3 1mo-
TCPhb:
ab __ ba
F=—F

nm 1

F2=—F%, (4.17)

[IpenmnoyioxxuM, 9TO KaK/pli areHT a € A MMeeT 3arac N; Kax-
noro Buaa aeHer me M . Torna ¢puHaHCOBBIN OanaHC B MOTOKAaX, KO-
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TOPBIN 3aMUCHIBACTCS aHajiorudyuo Oanmancy (4.13) Tonbko ¢ ydeTom
pe3yabTaTa oneparuii 0OMeHa TIATSKHBIMU CPEJICTBAMH, UMEET BH/I:

di_z D (@R DR+ Y (T -T2 )+ Z( L, dld't — )+
beAiePUR beA beA (418)
FYRE-RE)- T TR

beA m neM beA

371ech Mbl HTHOPHPYEM BO3MOXKHOCTB 3MucCHH. OTHAKO U3 3TOTO
BBIPKCHUSI JIETKO MOYKHO TOJYYUTh 0ajaHC, KOTOPbIN BBITHCHIBAIICS
JUISL OJTHOTO IUTATEXKHOTO CpeCTBA. [109TOMY aHATOrHYHO MOJIYYHTCH,
9TO IS K&KIOTO IUIATEKHOTO CPEICTBA JODKEH CYIIECTBOBATH AMH-
TeHT. [Ipu 3TOM €CTECTBEHHO CYMTATH, YTO KAXKIOC IUIATSIKHOE CPe/i-
CTBO ODMUTHUPYETCA CAMHCTBCHHBIM OSMUTCHTOM.

VMHOoxuB GanaHc (4.18) Ha W, ¥ BBINOJHHB HHTETPHPOBAHHE,

AHAJIOTUYHO TOMY, Kak ObLT mosydeH Oaranc (4.15), Mb1 mony4uum 6a-
JaHC B OCTaTKax. B HeM Ha CTOpPOHE aKTHBOB TOSBUTCS CllaraeMoe

j W, (t ) ( )dr I[Ipn mepexone K OTYETHOMY OajlaHCy MHTET-
meM ¢a
pPUPOBAHUEM TIO YACTSIM B aKTHUBAaX MOSBSTCS OICHEHHBIC MO TEKYyIIe-
My KypCy 3aIachl JICHET, a B IaCCUBHI (B IPUOBLIL) BOWJCT CyMMa Tie-
peorieHKY (M3MEHEHHE CYMMBI JICHET 3a CUeT M3MeHeHus Kypca). dax-
THUYECKU MPUOBUTH OT TIEPEOICHKH SIBISICTCS (PUKTUBHOW — OHA HE SIB-
JSIETCS PEe3yNIbTaTOM KaKUX-JINOOo omepanuii areHTa. PaBHO Kak U BO3-
MOJKHBIM YOBITOK HE SIBJIIETCS PE3yJIbTAaTOM JICHCTBHUI AepKaTess Je-
HEXHBIX CPEJICTB.

J1J1s1 OTIpe/IeIeHHOCTH U C 1IeIbI0 TIPUOH3HUTEL ONMCAHUE K JICHCT-
BUTEJIBHOCTH PACCMOTPUM Ha MPUMEPE POCCHICKONW SKOHOMUKH OJI-
HOBPEMEHHOE OOpallleHUe HAIMOHAJIBHOW BaJIOTBI — PyOJIsl U WHO-
CTPaHHOM BaIOTHI — Josuiapa. [IoCKoIbKy Ha MPAKTHKE B BATIOTE CO-
BEPILAIOTCS MPAKTUYESCKH BCE BUBI OINEpaIliii, KOTOPbIE MOXKHO CO-
BEpIIUTh B PyOIIsix, Oojiee MOAPOOHOE ONMUCAHUE XOXKJICHHUS BaFOTHI
naercst cootHomeHusmu (4.17), (4.18) npu M ={py6,$}. Hano tosnb-
KO UMETh BBHUJIY, UTO CHCTeMa pyOJIeBbIX IUIATEKEH 3aMKHYTa BHYTPH
CTpaHbl, U MPU CYMMHPOBAHHMU 10 MHOXXECTBY areHTOB, MPHHAJIC-

. dN )
Kammx ogHou crpaHe N < A, HOJTy4YUTCS COOTHOILIEHHUE a =0,
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KOTOpO€ IMoJpa3yMeBaeT Haiuyhe SMuTeHTa. CHcTemMa BaJIIOTHBIX
TUIaTeXel He 3aMKHYTa BHYTPH CTPaHbl, IO3TOMY

dN;\‘ _ z (q)i/;\N,N —CDi'\é'A\N)+(T$A\N’N _T$N,A\N)+

dt - iePUR

dLgJ,A\N ) dLQ\N,N )
dt dt

Craraemble B 3TOM BBIPQ)KEHHU OTBEYAIOT CTATHAM HJIAMENHCHO20
bananca — COOTHOLICHUIO JIEHEKHBIX IUIATEKEH, MOCTYMAIOMIUX B
CTpaHy W3-3a IPaHUIbI, © BCEX €€ TUIaTe)Kel 3a IrpaHHIly B TEUYCHHE
OIIPEIEIIEHHOTO TIepHoa BpeMeHH (rof, KBapTail, Mecs). B mmarex-
HOM OayaHce HaxOJsT CTOMMOCTHOE BBIPa)KCHHE BCE BHEIIHEIKOHO-
MHUYECKHE OINEepaluy CTpaHbl — TOProBbIi OanaHc ((UHAHCOBEBIE pe-
3yJBTATHl SKCIIOPTHBIX M UMIIOPTHBIX ONEpanuid, OaJaHC OIUIaTHl TPY-
J1a U ycnyr), mopT¢enbHbIe HHBECTHIMH, CCY/bl U 3aifiMbI, B TOM YHC-
Jie ¥ TOCyapCTBEHHbIE, 00CIyKUBaHHUE JIOJITOB M U3MEHEHUE BAIIIOT-
HBIX PE3epPBOB.

+ (R$A\N,N _ R$N,A\N ) +(

4.4 TIpocreiimas Moaedb IKOHOMHKHI

JI7st TIOSICHeHUS M3JI0KEHHOTO 1T0IX0/1a K OMHCAHHUIO SKOHOMHYE-
CKOH CHCTEMBI PacCCMOTPHM KOHKPETHBIH TPHMEP ITOCTPOCHUSI MOJE-
s, JIj1st 3TOro HeoOXOoaMMO:

1) ompenenuth HAOOP MaTEpUATBHBIX AKTUBOB (TIPOYKTOB U pe-
CypcoB), HaOOpBl (PMHAHCOBBIX WHCTPYMEHTOB, SI3BIK KOTOPBIX MBI
CYHTAEM JOCTATOYHBIM JIJIsl ONMCAHUS HHTEPECYIOIINX HAC SBICHU,

2) BBIICIUTb areHTOB, OTHOCHUTEJIBHO HE3aBUCHUMbIC JICHCTBUS
KOTOPBIX OyIyT ONpEesATh TeUeHHE HHTEPECYIOINX HAC TPOIECCOB;

3) KOHKpeTH3UpOBaTh OOIINIT BHJ 0aJaHCOB BBIICICHHBIX arcH-
TOB (B 0anaHcax JIOMKHBI OBITh TOJNBKO T€ MOTOKH, KOTOPBIE CBS3aHBI
C JaHHBIM areHToM). Tem caMbIM OyIyT ONpeNeNeHbl POJIM areHTOB.
HaGop areHToOB OJKEH OBITH TOJHBIM B TOM CMBICIIE, YTO IO MaTe-
pHaTBHBIM OallaHCcaM JIOJDKEH MPOCIIEKUBATHCS MYTh JIFO0OTO TPOTyK-
Ta WM pecypca OT HCTOYHUKA JI0 CTOKA, a 10 (PMHAHCOBBIM OaslaHcam
— OT AMHUCCHUH JIO MOTAIICHHS;

4) omucaTh BHYTPEHHHE W BHEIIHHUE OTPAHHYCHUS HA JCHUCTBHUS
KaXJIOTO W3 areHToB. TeM caMbIM OyAyT OITMCaHbI BO3MOXKHOCTH
areHTOB U X HHPOPMHUPOBAHHOCTB;
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5) omnpenenuTh, KaK arcHTHl ACTAIOT BHIOOP M KaK COTJIACYFOTCS
BBIOOPHI pa3HBIX areHTOB.

Jlanee Mbl BBINOJIHUM JAEHCTBHS, COOTBETCTBYIOIINE IIE€PBHIM
TpeM IMyHKTaM, MOCKOJIBbKY OHU OMPENEINSIOT OOILYI0 CTPYKTYPY MO-
nenu. Mimest ux, MOXKHO paccMaTpUBaTh pa3Hble CIIOCOOBI B3aUMO/IEH-
CTBHSI areHTOB, HE CHJIBHO MEHSS IIPU 3TOM OOIIYIO CXEMY MOJEIH.
[Ipumepsl TOro, Kak MOryT OBITH pEIIEHBI 33A4a4Yd MOCIEIHUX ABYX
MyHKTOB, MBI PACCMOTpEJIN paHee B rinaBax 1 u 2.

441 OJIHONPOAYKTOBASI MOJEJIb

OpHOnpoAyKTOBasi MOJAETh — 3TO TMPEAeNbHO arperupoBaHHas
MoJeNb 3KOHOMHUKH. OHa JOKHA OOBACHSTH, KaK HU3MEHSIOTCS CO
BpPEMEHEM COCTABIISIIONINE OCHOBHOTO MaKpOIKOHOMHUYECKOTO OaiaH-
ca B pe3yjbTaTe B3aUMOJEHCTBUSA areHTOB, paccMaTpuBas IBU)KEHUE
TOJIEKO OJHOTO OOOOIIEHHOTO TMPOAYKTa — (PeajhbHOr0) BaJIOBOTO
BHYTPEHHETO MPOAYKTA.

Ecnu B paccMarpuBaeMoOil SKOHOMHYECKONW CHCTEME CYIIECTBEH-
Hasl 4acThb NPOAYKTa MPOAAETCS 3a TPaHUIly, TO 3TO O3HAYaeT, 4TO
YacTh BKHBIX areHTOB — MOKYIATEIN SKCIOPTHBIX U MPOAABLEI UM-
MOPTHBIX NMPOTYKTOB — OKA3bIBAIOTCS BHE pACCMAaTPUBAEMOI CHCTEMBI.
[TosTOMy MBI OyleM TOBOPHUTH O 3aMKHYTOW SKOHOMHKE, T.e. Oynaem
cuntath, uto E=1=0. BHyTpu SKOHOMHKH MBI OyJaeM pa3invaTh
JUYHOE (MHAMBHIYaJILHOE) MOTPEOJICHUE W rocynapcTBeHHOE (001Ie-
cTBeHHOE). Takum 00pa3oM, OJHOIPOIYKTOBAsI MOJIENb OYAET OMUCHI-
BaThCS HA SA3bIKE MOTOKOB BAJIOBOTO BHYTPEHHETO MPOAYKTa, BAJIOBO-
T'0 HaKOIUIEHHUS MHBECTHUIUH, COBOKYITHOTO JIMYHOTO M TOCYIapCTBEH-
HOI'O TIOTPEOJICHUs], YAOBIETBOPSIOIIMX OaJaHCOBOMY YPaBHEHHIO
Y=C+G+1J.

Bynem cuuraTh, 4TO 11 IPOM3BOACTBA MPOAYKTa HEOOXOIMMEI
3aTparhl PeCypcoB, OCHOBHBIM U3 KOTOPBIX siBisgercst Tpyd. O0o3Ha-
YUM COBOKYITHBIH MTOTOK 3aTpat Tpyaa yepe3 L.

Takast Mozmenb COOTBETCTBYET CHUCTEME EBPOIEHCKOrO KaluTa-
mm3ma XIX Bexka. OpreHTHPYSCH HAa Hee, Mbl He OyJIeT paccMaTpuBaTh
AKIIMOHEPHBIN KalMUTa, MOTPEOUTEILCKUI KPeIUT U o0palleHUe 1IeH-
HeIX Oymar. OHaKO MpH ONMHUCAHUM JEHEKHOW CHUCTEMBI MBI OyJeM
OpPHEHTUPOBATHCS HAa CUCTEMBI XX BeKa, MOCKOJIbKY Oojiee paHHUE
OCHOBBIBAJINCH HA HE OYEHb MOJXO/AIIEM HaM 30JI0TOM CTaHAApTe.
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DOKOHOMHUYECKHE OTHOLICHUS! OyJeM ONMHCHIBATh B3aWMOJCHCTBU-
€M areHTOB DPAa3HBIX THUIIOB, KAXIbIii U3 KOTOPBIX HUCIOJIB3yeT HIN
MIPOU3BOJIUT CBOIO YaCTh MPOAYKTa Y U CBOIO YaCTh TPYAOBBIX 3aTPaT
L. Bce MHOXKECTBO areHTOB pa3/eNyM Ha HelepeceKarouecs Moj-
MHOECTBA, KXKI0€ U3 KOTOPBIX 00BEIUHSIET areHTOB OJTHOTO THIIA!

A=PuUT uUH uBuU{g}u{c},
rae P — MHOXeCTBO Mpom3BOAMTENIEH, T — MHOMXECTBO TOPTOBIICB,
H — MHOXecTBO JOMAIIHUX X035icTB, B — MHOXXecTBO 6aHKOB, ( —

rocyapcTBo, C — LleHTpanbHbIi OaHK.
Tenepb paccMOTPUM OTHAENBHBIX ar€HTOB U HX OallaHCHI.

4.4.2 TIPOM3BOJUTEJIb

ArenT-niponsBoauTelb @ € P 3arpaunBaer wacte pecypca L wu
3a CYET 3TOro MpOM3BOAUT cBOr dacTh BBIT Y*?. Bech mpousseneH-
HBI TPOIYKT MPOU3BOJUTEND MIPOAAET TOPrOBLAM, MOIydasi YACTHIN
noxox ®°, a 3a UCMOJNB30BAHHBIA TPy OH IUIATUT JIOMANIHUM XO-

3siicTBaM 3apaboTHyto miary ®" . Bo3MOKHOCTH BBITYCKa IPOU3BO-

JUTENS 3aBUCAT OT TEXHOJOTUYECKUX OTPAaHWYECHUH, OMMCaHHE KOTO-
PBIX MBI IpUBOANUTH He Oyaem. Ho Oyaem yuuThIBaTh, 4TO MPOU3BO-
JUTEIb MOXKET PACLIMPSITh CBOM MPOU3BOACTBEHHBIE BO3MOXKHOCTH 32

CYeT KalmMTaJbHBIX 3aTpar. JJIs1 HUX OH JOJDKEH KYIHTH MPOAyKT J°
Yy TOPTOBLIEB, 3aIUIaTUB 33 HETO BEJIMUUHY BAJIOBBIX MHBECTUIIAN (D?T .

[lepeunciienHble BEMWYMHBI CBA3aHBI Yepe3 MHJIEKC CTaBKH 3apaboT-
HOH MaTel S W IIEHYy €IWHCTBEHHOTO PacCMaTPUBAEMOTO MPOJYKTA

p:
aH _ a Ta _ =y a al _ =1a
O =sl”, &S =pY?, T =pJ°.
HpOI/ISBOIII/ITeJ'IH MBI CYUTAEM HOPUINYCCKUM JIMIIOM, BJIAJICIILIEM
KOTOPOT'O ABJIAIOTCA AOMAIIHUC xo3giicTBa. Bece TpaHC(I)epTLI pou3s-
BOOUTEIIA CBOAATCA K BBIINIATE AUBUACHAOB BJIaACIIbIIAM WU HAJIOI'OB

rocyaapcTBy. HpOI/ISBOILI/ITeJ]L MOKET 3aMMCTBOBAThH CpPCJICTBA Y OaH-
Ba

KoB. Bemmumna OMnpeacIda€T HCTTO-KPECAUTHI NPOU3BOAUTEIIIO,

T.C. pa3HOCTb IIOTOKOB HOBBIX W IIOTralllaCMbIX KPEIAUTOB. 3a npeaoc-

TaBJICHHBIE CCY/IBI LB MPOU3BOANTENh TUIATUT MPOLIEHTHI R%® . To-
MHMO 3aiiMOB IOPHIMYECKHE JIUIa, KaK MPABUIIO, JEPKaT B OaHKax
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pacueTHble cueTa, HPeJCTaBIAIOIIUE OECIPOLEHTHYI0, OeCCpOuHYIO
ccyay mpousBonutens Oankam. [lomyuaem ansi MpOU3BOIUTENS Clie-
Iyromuil GUHAHCOBBIN OallaHC:
dN®
dt

a

dt dt

=0 - - T _T¥ 4 dL”_d” R

e

— HPHUPOCT KACCOBBIX OCTaTKOB, M, — BEIMYMHA YHCTOrO

noxoma, ®3" — Banosele unBecTiMn, O — dhoHa 3apaboTHON IUIa-
Ba
o1, T®" — muBupenmer, T* — Hamorn, —— — IPUPOCT cCy/ GAHKOB,

dt
LaB
dt
IJIATCXKHU 110 CCyJaM.
Bce IMPOU3BOJUTCIIM B COBOKYITHOCTH MPOU3BOAAT BECh NPOAYKT
" pacxogyroT BECh PECYPC:
YP=Y, L"=L.

— HPUPOCT OCTATKOB pacyeTHBIX cyeToB, R*® — mporenTHbIe

4.4.3 TOPIrOBEL]
Paccmotpum arenra-toproeua a€T . OH HOKyHaer y HpOH3BO-

JMTENSE TPOAYKT V® M IUIaTHT 3a HEro JAE€HBIH, IPU STOM CKYIAeTCs
BECh MPOU3BEICHHBIA MPOIYKT M BHIIIAYMBAETCS BCS BBIPYUYKa IPO-
U3BOJIUTEIIEH:

@ép — ﬁva1
VI=YVe=3Y =YP=y Yo =af = or.
aeT acP aeT aecP

ITpoayKT MpoJaeTcs IOMAIIHMM XO3SMCTBAM U TOCYJapCTBY IS
noTPe6IIEHNS, a TAKXKE MPOM3BOAUTENAM JUIS KAUTaIbHBIX 3aTPaT:

Vi =C+G+1J.

3a MpOJAHHBINA MPOAYKT TOPTOBEIl IOJYYaeT OT JOMAIIHHMX XO-
33HCTB, rOCylapcTBa M mpoussoputenet miatexn ®F, 0L u o
COOTBETCTBEHHO.

Tak KaK Mbl NPEANONOKMIN, YTO BCsA J00aBJIECHHAs CTOUMOCTh
CO3J1a€TCS TIPOU3BOIUTEISIMH, TO TOPrOBIBI SBJIAIOTCS YUCTHIMHU T10-
CpEeIHMKAaMH — II€Ha TIPOIAXKH COBNAIAET C LEHOM mpousBoautess. Ho
He co3/aBasi J00ABIEHHOM CTOMMOCTH, OCPEIHUKH HE TUIATAT HAJIO-
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TH, HE PacXOAYIOT PECypchbl, He MOTYT OpaTh KpeauThl. OHU TONBKO
MMEIOT 3a1ac HATMYHBIX U O€3HANNYHBIX CPENICTB:

dN® dL*
" =0T + DL + O - - d
Ipu crokeHuH Takux OANAaHCOB JUIS BCEH TOPTOBIM MOMYYHUTCS
NT  dL®T
PaBEHCTBO + " =0

UuCTBIX MOCPETHUKOB HET CMBICTA PACCMATPUBATh M0 OTACIBHO-
CTH, X TIOBEJICHUE IMOJTHOCTBIO OIPEIENSICTCS CyMMAapHBIM OaJlaHCOM.
Bonee conep:xarenpHOE OMHCAaHUE TOPTOBIH HMOTYIHUTCS, TOIBKO €CIH
pa3aenuTh MPOU3BOICTBO T00AaBIEHHONH CTOMMOCTH MEXKIY MPOU3BO-
JIUTEIISIMU ¥ TOPTOBIIAMU.

4.4.4 ]JIOMAIIHEE XO3S1CTBO
Paccmotpum arenTa-gomariHee xo3saictBo a € H . On nokynaer

y TOProOBIIEB MPOAYKT B KoiaudecTBe C*, 3a KOTOpBIH IUIATUT CyMMY,
COCTaBJISIONIYIO TOTPEOUTENECKHE PACXOIBI:

o =pc*, C" =C.

Jomarinee x034MCTBO MPOJACT TPYA HPOU3BOIUTENIO, MOTydas
3apabOoTHYIO IJIATY:

Ot =sl?, L"=L"=L.

JloMarHee XO34KWCTBO MOXKET OBITH BiajienblieM OaHKOB WIIH
MNPEANPUATAN U NOJIy4YaTh OT HUX JUBUJICHIBI. JOMalllHee X03iCTBO
TUTATUT HAJIOTH TOCYAAPCTBY M MOyYaeT OT HETO TpaHC(hEPThl B BHIE
3apa0OTHOM TUIATHI TOCYJAPCTBEHHBIX CyXamux U mocoduit. [lorpe-
OUTENBCKUIM KPEIUT MBI HE pacCMaTpHUBacM, HO yUUThIBaeM cOepexe-
HUS JIOMAIIHUX XO3SWCTB B OaHKax, 3a KOTOPBIE OHO MOJyYaeT IMpo-
LEHTHBIE MJIATEXKU.

B pesynbrare (puHAHCOBBIM OajaHC JOMAIIHETO XO3SWCTBA MPH-
obperaeT BU:

dN® dr*®
— =D DY AT +T™ T +T® - —— +R™,
dt dt
a
e el TIPUPOCT HAMYHBIX JeHer, P — 3apruiaTa Ha MPOU3BOJI-

ctBe, @Y — MOTpeOUTENBLCKHE PACXOMIBI, T — TUBHIEHIBI OAHKOB,

TP — nusupenas! npomssoauteneii, T — manoru, T% — nocobus un
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LaB

dt

HHﬁ, RBa — IPOLCHTHBIC TUIATCXKU 110 BKIIaJlaM.

3apIuiaTa TOCYJapCTBEHHBIX CIYXKaIlHX, — mpupocT cbepexe-

445 TOCYIAPCTBO

B pamkax paccmaTpuBaeMoii MOJENH TOCYJapCTBO CIENyeT CO-
IOCTAaBISITh ¢ KOHCOJIMAMPOBAHHBIM TI'OCYJapCTBEHHBIM OIOKETOM,
BKJIIOYasi BHEOIOMKeTHbIE (POHIBI (TIOCKONBKY 3a CUET CPEACTB DTHX
(OHIOB OCYIIECTBIIAIOTCS] COLMAIBHBIC BBITIATHI). ['ocymapcTBo pea-
JU3yeT 00lLIecTBEHHOE MOTpeOIeHue, Ui 4Yero NOKyMmaeT Y TOProBLEB
HPOAYKT, PACXOAbI HA OIUIaTy KOTOPOTO COCTABISIOT YacTh roCynap-
CTBCHHBIX PAaCcXOI0B. OcraBmasicst 4acThb TroCyaAapCTBCHHBIX pacXxod0B
paszensieTcsl Ha OIUIaTy TpyJa rOoCyIapCTBEHHBIX CIYXalluX M MOCO-
Ous HaceneHWio. B pamkax Hamieid mojnenu 3Ta 3apabOTHAs IuIaTa
JOJDKHA paccMaTpUBaThCs KakK TPaHC(EpT, MOCKOIBKY B MOJEIH HU-
KaK HC YYUTBIBACTCA TO, 34 YTO 3TU ACHBI'U IJIATATCA (06HICCTBGHHI)IG
Ouara, oOpa3oBaHre, METUITTHCKOE OOy )KHBAaHHUE).

Cpenctsa Ass OIIaThl FOCYJapCTBEHHBIX PACXOA0B rOCYIapCTBO
MOJTyYaeT 3a CUET HAJIOTOB, KOTOPHIE MJIATAT NPOU3BOAUTENH, Hacee-
Hue u Oanku. Kpome TOro, rocynapctBo mosyyaetr npuObuib LleH-
TpalbHOTO OaHKa.

Ecnmu noxomoB He XBaTaeT, TO TOCYIapCTBO JTOJDKHO MPUOEraTh K
3aMMCTBOBAHUIO. Ey;[eM CUHUTaTh, YTO roCyaapCTBO MOXCT 3aHNUMATh
JEeHbIH MOJ MPOLEHT ToJbKo y LleHTpanbHoro 6aHka (a He y Hacele-
HUSI © KOMMEpYeCKUX 0aHKOB). DTO O3HA4YaeT OTCYTCTBUE OOpaIICHUsI
rOCyJIapCTBEHHBIX OOJIMTaIlHA.

C yderoM ckazaHHOro (MHAHCOBBIM OamaHc rocynapcrtsa (¢ax-
THUYECKH, MUHUCTEPCTBa (PMHAHCOB MIJIM Ka3HAueicTBA) NMEET BUL!

dN® dL

dt dt

a

=Y +TO+TH 4 TP 4T T 4 R*,

T
rac — OPUPOCT KACCOBBIX OCTATKOB, CDg — OIuIaTa rocyaapcCr-

B
BEHHBIX 3aKynok, T — npubbuis [enTpansHoro 6anka, T°° — Hajo-

r¥ OT GaHKOB, T ¢ — Hajoru oT mpowusBoguteneit, T™9 — Hamoru ot
nacenenns, T — moco6us M 3apmiara rocyJapcTBEHHBIX CITyXKa-
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dL

dt
MIPOLICHTHBIC TUIATESKU.

Pa3HOCTH MEXy TOXOAaMHU M PacX0jJaMH OIPEACISICT BETHUUHY
npoduIITa WK JeQUITuTa Or0KETA.

Jlyis TocyapcTBa MMEET CMBICI pacCMaTPUBATh TOJBKO OallaHC B
MOTOKAX, MOCKOJBKY JUISl TOCYIaPCTBa MOXKET M HE BBIIIOJIHATHCS YC-
J0BHE 00ECTIEYeHHOCTH KPEIUTOB KaKIMH-THOO aKTHBaMH, a 3TO Oy-
JICT O3HAa4YaTh BO3MOXKHOCTb HAJIMYHS OTPUIATCIBHBIX COOCTBEHHBIX
CPEJICTB.

KX, — IPUPOCT BHYTPEHHETO TOCYAAPCTBEHHOrO poira, R% —

44,6 KOMMEPYECKUN BAHK

Kommepueckue 6aHKM B 9KOHOMHKE BBITOJNHSIOT YHCTO (pUHAH-
COBbI¢ ()YHKIIMU — BBIIAIOT KPEIUTHI MPOU3BOIUTEISIM M HACEIICHUIO,
MPUHUMAIOT BKJIJIbl HACEJICHHUS, TIPOU3BOIAT PACUYCThl MEXKY MTPOU3-
BoguTelaMi. OCHOBHBIM HMCTOYHHKOM JOXOJOB OAHKOB SIBISIOTCS
MPOIICHTHBIC TIATeX K. B OTIIMYKE OT JPyrux areHTOB KOMMEpPUYECKHE
0aHKH B COBOKYITHOCTH MPEICTABISAIOT JOCTATOYHO OJHOPOIHYIO
CTPYKTYPY B CMBICJIE TOTO, YTO OHU MIPOU3BOIAT OJHU U TE Ke Orepa-
UM C OJIHUMH U TEMH e CpelCcTBaMU — JeHbramMu. KoHe4yHo, cymie-
CTBYIOT ¥ MEKOAHKOBCKHE OTEpaIi, HO OHU HE UMCIOT 3HAYHUTEIb-
HOTO BIIMSIHUS Ha Pa3BUTHE YIKOHOMHUKH U OOYCIIOBJICHBI, B OCHOBHOM,
¢uHaHCOBBEIMU TIOTpeOHOCTSIMH caMuX OaHKOB. [loaTomMy B Makpo-
SKOHOMUYECKON MOJIEITU €CTECTBEHHO OMKCHIBATH BCIO CHCTEMY KOM-
MEpUYeCKUX OaHKOB OJHUM arperupoOBaHHBIM areHTOM, OCYIIECTB-
JSIONMM (DMHAHCOBBIC omepanud. ECTECTBEHHBIMU OrpaHUYCHUSIMU
JIeSITEIbHOCTH OaHKa sBIETCA COOMI0JeHrne OaHKOBCKOro OajiaHca
(cyMMa akTHBOB JOJDKHA OBITH paBHa CyMMeE MAcCHBOB) U COOJOjIE-
HUE PE3CPBHBIX TPEOOBAHUIA 110 CPEJICTBAM KIMEHTOB B COOTBETCTBUHU
C YCTaHOBJICHHOUW HOPMO# pe3epBUPOBAHUSI.

PaccmoTpum arenTa «koMMepueckuii 6ank» a <€ B. Mbl cuntaem
€ro IOPUIUYSCKUM JIUIIOM, HAXOJSIIUMCS B COOCTBEHHOCTH arcHTOB
M3 MHOXKECTBA JIOMAIIHUX XO3AMCTB M 3aHUMAIOIIUMCS HCKIIFOYH-
TeJbHO (PUHAHCOBBIMU OIEpalMsIMUA. JTO 03HAYaeT, YTo OaHK HE TPO-
JIaeT U HE TMOKYIAeT MPOAYKTOB HIIH PECYpPCOB.

B ¢unHaHCOBBI 0anaHc KOMMEPUECKOro OaHKa BXOASAT pe3ysibTa-
ThI OINEpalUi KPEIUTOBAHHUS IPOU3BOAUTENICH, BEICHHS PaCYCTHBIX
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CYETOB IIPOU3BOJUTENEH U TOPrOBLEB, 3aMMCTBOBAHMSI Y HACEIICHUS U
LlenTpansHOro OaHka:
dN® e AT dLT dL™  dL™ dL® dL* dL® o dL€
=T -T% - + + + - + + -

dt dt dt dt dt dt dt dt dt

+ RPa _RaH _(RBa _ RaB) _ Rac

a

rie — IPUPOCT KAacCoBBIX ocTaTkos, T°" — nuBmmennel, T —

dLaP dLPa
dt — MNPUPOCT CCYA MPOU3BOJUTCIIAM,

HaJIOT'H, — MpUPOCT

Ta

OCTAaTKOB pPaCYCTHBIX CUCTOB HpOHSBOHI/ITCHCﬁ, — HOpHUPOCT OC-

dLHa

TaTKOB PacUYeTHBIX CUETOB TOPTOBIIEB, — MPHUPOCT cOepeReHH

dLaB dLBa
— TIPUPOCT cCy APYrUM OaHKaM,

dt dt

ca
MIPUPOCT CCYJl OT IPYTHX OAHKOB, Tl npupoct ccyn LlenTpanbHo-

JOMAIITHUX XO3SMCTB,

ac

ro 6amka — mpupocT pe3epBoB B LlenrpansHom Oanke, R™ —
9

TIPOLICHTHBIE TLIATEXKHU OT Tpom3BoguTenei, R — mporentusie mia-
texxn Hacenenuto, (R®™ —R®) — cambio MpOLEHTHBIX TIaTexXel mo

MeXO0aHKOBCKMM oOreparusaM, R* — TNpOIEHTHBIE TUIATEXHU M0 CCY-
naMm LlenTpanbHOro OaHKa.

4.4.7 U EHTPAJILHBI BAHK

bananc llenTtpanpaoro 6anka (L[b) B morokax momywaercs cio-
JKEHHEM OalaHCOB OCTAJbHBIX AareHTOB C Y4YeTOM Toro, 4yrto llen-
TPaJbHBIM OAHK SIBISIETCS SMUTEHTOM:

Ne=-W° W =N"+N"+N" + N9 +NB,
rae W° — cymMMa JieHer, BBIIYLIEHHBIX B OOpaleHHe.

Bananc I{entpaiibHoro 6aHka yjqo0Hee 3allMChIBaTh B OCTaTKaX, a
He notokax. [lockonbky LleHTpanbHBIN OaHK B paccMaTpUBaeMOil MO-
JIeNi He UMEeT aKTHBOB, MOJUISKAIIHNX MEPeoleHKe, OalaHC B OCTaT-
Kax COBITAJa€T C OTYECTHBIM OAIAHCOM M UMEET BH/I:
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C

L® + L% =L +W° +U° +0O°, dd—otz R* + R -T%.

Tak Kak 00BIYHO COOCTBEHHBIE cpeacTBa L[b Maibl, IMH MOKHO
peHeOpeyb, MO3TOMY

L® + 1% =% +W°, T9 =R%™ +R®, (4.19)
Otcroia BUIHO, TIOYEMY BO MHOTHX CTpaHax 3aKOHOJIATEIBHO 3arpe-
IIEHBI 3aMMCTBOBaHUS TocynaapctBa y L[b: mojcraBisist BbIpakeHHE
st T B GamaHc rocyaapcTBa, MOIy9aeM, 94To MPOIEHTHBIE TUIATEKH
[0 TOCYIapPCTBEHHOMY JIOJIT'Y B3aHMHO YHHYTOXKAIOTCS, U MIPABUTENb-

CTBO IMOJIy4aeT (paKTHUECKH IPABO SMHCCHH JIEHET 3a cueT pocta L* .

OmnuieM, Kak MPOUCXOIUT PETryIUPOBAHUE ACATEIHHOCTH OaH-
KOBCKOW CHCTeMbI I[eHTparbHBIM OaHKOM, COOTHECS €ro ¢ HaIluM
MOJIETLHBIM OITUCAHHEM.

Paccmotpum 6ananc lleHTpansHOro OaHKa B OcTaTKax, OalaHCHI
KOMMEpUYECKHUX OAaHKOB B TMOTOKaX U JIOTMOJHHUTEIBHO BBIMUIIEM Oa-
JaHC HEKOTOPOTo KoMMepueckoro 6anka [3 € B B ocrarkax:

WP PP 1B 1P = PP 1P+ P+ L7P 4+ L +UP 4+ OF,

do®

dt
3aMeTHM, YTO TJIaBHBIA J0X0J OaHKYy MPUHOCAT MPOICHTHBIC
TUTATEXH 110 KPEUTaM MTPOU3BOAUTEIIO.

W3MeHeHns: 6aHKOBCKOTO OayiaHca B Pe3yJIbTaTe KPEJAUTOBAHUS U
OMJaThl Yepe3 CUeT KIMEHTA JIErKO MepeHocsTcs Ha (HopMaibHbBIN
S3BIK (PMHAHCOBBIX OanaHcoB. Korjma 6aHk [3 BeIJAeT KPeauT CBOEMY

— RPB _ RBH _(RBﬁ _ RﬁB)_ Rﬁc —TBH _Tﬁg .

KIIMCHTY-IIPOU3BOJUTCIIIO T, TO paC‘leTHLIﬁ CUCT KJIIMCHTA Lnﬁ " 3a-

JIOJKEHHOCTh KiIHeHTa Oanky L’" yBemmumBaioTCs Ha OHY M Ty XKe
BEJIMYMHY, TaK 4TO OajaHC He HapymaeTcs. 3amac JeHer y 0aHka npu
3TOM TakKe He m3MeHsiercs. Ecnu knueHT Opan JeHbru Ui pacyeToB
C IPYTUMH KJIUEHTOM 3TOTr0 OaHKa, TO JaJIbHEHIIINE OTepaIliy IPOKC-
XOJIAT IMyTeM B3aWMHBIX PacdeTOB IO pacueTHBIM cueTaMm. Takum 00-
pa3oMm, MOKa pacyeThl He BHIXOJAT 32 PaMKH KJIMEHTOB OJHOTO OaHKa,
OH MOJKET YBEJIMYMUBATH CPEJCTBA KIMEHTOB, HE MEHSS MPH ITOM 3a-
mac JIeHer. JTa omeparnus Ha3bIBACTCS KPEeOUMHOU IKCRAHCUel VN
KpEIUTHOU SMHUCCHEH.

OpHaKo sICHO, YTO KakK TOJBKO MOSIBIISETCS HEOOXOIUMOCTh pac-
YETOB C KIIMEHTAMH APYTHX 0aHKOB, BO3HUKAET MPEIATCTBHE HA MTyTH
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KpPEAUTHOM 3KcraHcuu. Ecnu obecrieueHre miaTexeid Mexay KIUCH-
ToM T OaHKa B W KIMEHTOM p 0aHKa Y TMPOUCXOMAAT MPH HAIHYHH
KOPPECTIOHACHTCKUX OTHOIIEHUI MeXTy OaHkaMu, TO OaHK [3 mepe-
YHUCIISAET TIOJJICHKAIIYIO TIEPEBOTY CYMMY ¢ PACUETHOTO CUeTa KIHECHTA
L™ ua cuer L cBoero gonra 6aHKy y M yBeIOMIsET 00 3TOM GaHK
y. baHk Yy yBenmMYMBaeT OJHOBPEMEHHO CBOW aKTHB B YacTH JIOJNTa

L' Ganka P M MaccuB B 4aCTH PacUETHOTO cUeTa KiaueHTa L .

B orcyTcTBHE KOPPECTIOHAGHTCKHUX OTHOIICHWIH pacyeThl MPOBO-
JIATCS depe3 pe3epBrl, Haxozsmuecs B LlearpansHom 6anke. Heobxo-
JUMOCTH JIep)KaTh pe3epBbl HaKJIaIblBacT ONpe/ACIeHHbIE OrpaHHye-
HUS HA BEJUYWHBI, BXOJIIUE B (DMHAHCOBBIN OallaHC KOMMEPUYECKHX
OankoB. [IpenmomoxxuM, 4To HOpMa pe3epBUpoBaHUS paBHa & <1.

Torna

o> P PP=g(l" + P+ L") —
cpenctBa Oanka B LleHTpanpHOM OaHKe (pe3epBbl) HE MOIKHBI OBITh
MeHbIIe 1o & <1 OT cyMMBI BCEX CPEICTB BCEX KIMEHTOB OaHKa.

JIst IpOCTOTHI MbI OYJIEM CUHTATh, YTO BCE MEKOAHKOBCKHE PacyeTh
npoBoATCs uepes pasuuiy L = L% — [P mpu stom L8 =L® =0.

Ynpaowcnenue 12. Boisichumo, Kk uemy npugooum omcymcmeue pe3epei-
posanusi (nopma pesepeuposanusi pasia Q) u noanoe pezepeuposanue
(nopma pesepsuposanus pasna 1).

B 3aBucumoctu ot toro, kak b pa3mermaer codpaHHbie pe3ep-
BbI, Pa3IMYalOT HECKOJIBKO CUCTEM OOpaIleHusl.

1. JlenexxHoe oOpaleHHe B 3aMKHYTOW SKOHOMHKE 0e3 HaTy-
paibHON SMHUCCUH.

Bananc (4.19) npenocrasisier I{eHTpanbHOMY OaHKY €IMHCTBEH-
HYH0 BO3MOXXHOCTH BIIO’KEHHUS PE3€PBOB B aKTHBHI, HE CO3/IaHHBIE ca-
MO¥ OaHKOBCKOH CHCTEMOH — BJIOYKEHHE B IOCYIapCTBEHHBIC 00s13a-
tenberBa: Lo =L%. Torma W® + L% =L®. D10 o3nauaer, uro Bce
HaJIMYHBIE JCHBTU U BCE JACHBIH, HCIIONB3YIOIHECS sl O€3HATNIHBIX
pacdeToB (IeHex)Hass Macca M2), MOSBISIOTCS MOCTOIBKY, MTOCKOJIBKY
KOMMepUecKue OaHKW 3aHMUMAOT JeHbru y LIb moj ydeTHyro craBky.
Takas cucrema aeictyet B CLIA.

2. JleHexHoe 00paIlieHHe B OTKPHITOH 3KOHOMUKE.
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Mei 3HaeM, uto LleHTpanbHbIl OaHK UMEET CYeTa B MHOCTPaHHOU
BAJIIOTE, OJTHAKO B CHJIy TOTO, YTO M3HAYAJIBHO MBI ONMCHIBAIN 3aMK-
HYTYI0 9KOHOMHKY, y Hac He OBUI0O HHUKAKOTO HMCTOYHHMKA IMPHUTOKA
WHOCTPAHHON BaMOTHL. [ TOro YTOOBI MOJYyYUTh HEOOXOIUMOE
OTKCAaHUe, MPEANOoNoKuM, uTo LleHTpanbHbIi OaHK MMeeT 3arac Ba-

moThl (1 3050ta) Z°(t) ¥ MOXKET M3MEHSTh €ro 3a CYeT MOKYIOK W
npojax Ha Oupxe mo Tekymemy kypcy W(t). Torma Gamanc Llen-
TPaJIbHOTO OaHKa B MOTOKAX MMEET BH/I:

LcB Wc LBc Lgc Zc
d”  (OW? _db” L7 | gee,gee 7o w9

dt dt dt dt dt

[TockosbKy BajtOTa MPOJACTCS Ha OMpIKe, TO OTYCTHBIA OanaHc
LenTpanpHOTO OaHKA MOIMHKEH CONEP)KATh B aKTUBE OLIEHKY BATIOT-

0=

HBIX PE3ePBOB 110 TeKyIeMy Kypey Z°(t) =w(t)Z°(t) . B stom ciyuae
OanancoBas IPUOBLTH COAEPKUT MPHOBLIH OT MEPEOLIEHKH BaTFOTHBIX

dw
pe3epBOB EZC. C yueToM MajocTH coOCTBeHHBIX cpencts LB, mo-

dw Z°
dt w '
Orcroa BHHO, YTO SMHUCCHUS HAIMYHBIX JICHET MOJKET IPOU3BO-
JIATBCSL:
- pyu OOHATMYMBAHUN KOPPECTIOHACHTCKHX CYETOB OAHKOB WIIH
IpH NOTy4eHnH OaHKamu KpeanTtos (b,
- IPY KPETUTOBAHUH TOCY1apCTBa,
- IIpH MTOKYTIKE BAJIOTHI HA OUpIKe.
3amernm, yto eciau LB He maeT KpeaMTOB KOMMEpYECKHM OaH-

nygaem Z°+ L% + L9 =%+ [* +W°, T® =R* + R® +

B
kam, L =0, u He KpeauTyeT rocy1apCTBO CBEPX CyMMbI 00SI3aTENb-
| B
HBIX pe3epBoB, L9 =L, 0
Z° =% +We=*+N"
DTO 03HAYAET, YTO BCE BHICOKOJIMKBHIHBIE aKTUBBI ar€HTOB T0JI-
HOCTBIO O0ECIEUEHBI 3a11aCOM WHOCTPAHHOM BaIOThI. Takas JEHExk-

Has MMOJIMTUKA HOCUT HAa3BAHUC 6A/IIOMHO20 YRPAGIEHUA.

3. Cucrema JieHe)XHOTO oOpartienus B Poccuu.

Poccuiickast naeHexxHasi cucTeMa Mpoluia HECKOJNbKO 3TanoB. B
CCCP T'ocbank (0yaymmuii LIb) Obi1 enuacTBeHHBIM OaHKOM. OH pe-
TYJIHPOBAJ CUCTEMY JICHEXKHOTO OOpallleHHs, KPeITUTOBAIl TPOU3BO -
Tenel, o0ecreynBan pacyeTsl, XpaHuil cOepexeHus1 HaceleHus. Ba-
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nroTHbIe pesepBbl B CCCP Gonpiioro 3HaueHus HE UMEIH B CHITY OT-
CyTCTBHs OOMEHOB pyOnsa Ha BamoTy. st momydenus 6ananca [oc-
Oanka HEOOXOIUMO CIIOKHUTH OaaHChl BCEX KOMMEpPUYECKUX OaHKOB C
6anmancom LB, oTOpocuTh COOCTBEHHBIE CpPEICTBA M TOCYJApCTBEH-
HBIH JIOJT; NC+ L7 = L% + LT + L™ +W°.

JlenexxHas cucrema repuojia Beicoko nHbmn 1992-1994 ro-
0B C(OPMHUPOBAIACH TAKXKE€ B OTCYTCTBHE YAaCTHBIX KOMMEPUECKHX
0aHKOB, B YCIOBHSAX HEONPEACICHHBIX OTHOIICHUH K COOCTBEHHOCTH.
b Poccum ocymiecTBIsn KpeAWTOBAaHHE NUPEANPUATHII (JIBTOTHBIE
KPEIUTHI), BeJ PacUeThl W JOMOIHUTEIBHO KPEAMTOBAT TOCYAapCT-
BEHHBIN OIO/KET. 30JI0TOBAIOTHBIE PE3EPBBI CTAM UTPaTh CYIIECT-
BEHHYIO POJIb, a cOepexeHns HaceNeHns obeciieHmmch. baranc 1b B
takux yemoBmsix: N+ L7+ 1% +7° = L% + LT +We.

Henexxnas cucteMa nepuona GpuHaHcoBoW crabunmzanuu 1995-
1998 ronoB chopmupoBanack B yCIOBUIX OOpHOBI ¢ MHDISAINEH, U3-
MEHHJIMCh KPEJUTHBIC OTHOIICHUS, BO3HHUKIIAsS OAHKOBCKAas CUCTEMa
B3s1a Ha ceOst QyHKIuU pacyeToB. CTaTUCTHYECKHUE JAHHBIC TMTOKA3bI-
BaroT, 4To 10 1997 roma cobmoqancs MpUHIUI BaJIOTHOTO YIIpaBIIe-
Husa. B xonue 1997 roga stor mpuHmun paspyuwics — b Beigan
KpEIUTHI TOCYJapCTBY.

[Mocne kpuzuca 1998 rona aeHexxHas MONUTHKA cTana Ooyee TOH-
Koit. CHauama Gbul BOccTaHOBIEH Gamanc Z° =L +W° =" + N*,
3aTEM TOCYIapCTBO MOJYYWIO JIOMOJHUTENbHBIE KpeauThl oT LB, HO
TaK, YTO HE BO3HHUKIIO CHIILHOW MHQUIAIUH. DTO MO3BOJHIO BBITON-
HUTH 00s3aTenbCTBA OIO/PKETa W TIOTIOJNHUTH OOOPOTHBIE (OHIBI
npeanpustuii. O310pOBICHNE YKOHOMHUKH TO3BOJIMIO CBOJUTH OFOJI-
ket ¢ npodunuToM. [Ipyu 3TOM YacTh M30BITOYHBIX CPEACTB ObLia
pasmeniena B [1b u ucrnosb30Bana i YBEIMYCHUS 30JI0TOBATIOTHBIX
pe3epBoB. Takum oOpaszoM, ceituac Oananc b HyXHO 3amuchIBaTh B

BHJIE NC 4+ L% 4+ 1% +Z° =15 41+ L% +W°.

4.4.8 TIOJIHASI CHCTEMA YPABHEHU MOJEJH

VYpaBHeHHs 0anaHCOB TOJIBKO CBS3BIBAIOT IIEPEMEHHBIE, COOTBET-
CTBYIOIIME JEHCTBUSIM 3KOHOMHUYECKHX areHToB. s momyuyeHus
TIOJTHOW CHUCTEMBI YpaBHEHMIA, OMMCHIBAIOIINX COCTOSIHHE SKOHOMHUKHU
U €€ 3BOJIIOLNI0, HEOOXOIMMO ONPEIETIUTh BHIOOp 3HAYEHUH 3THX I1e-
PEMEHHBIX areHTaMu, T.€. 331aTh CTPATErnH MOBEIECHUS B 3aBHCHMO-
CTH OT TOW MH(OpMAIH, KOTOPOH pacmoiaraioT areHTsl. [yig atoro,
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B CBOIO 0oYepesib, TpeOyercs (popMau3oBaTh ONMCAHHE MHTEPECOB U
1eJiel 3KOHOMHUYECKUX arcHTOB, UX WH(OPMHUPOBAHHOCTH O COCTOSI-
HUU SKOHOMHYECKOW CHCTEMBI, a TaK)Ke OMUCATh OTHOUIEHUS (B3am-
MOJCHCTBUS) 5KOHOMUUYECKUX areHTOB. B pe3ynbrare Takoro noaxoaa
SKOHOMHUYECKHE OTHOIICHUS MOXHO MPEICTaBUTh KaK pe3yJbTaT CO-
IJ1aCOBAHHBIX JEHCTBUHI U B3aUMOJCHCTBUN SKOHOMUYECKUX ar€HTOB.
s kaxxaoro areHTa mpearojiaracTcsl ONMCAHUE ero ACHCTBUM B 3a-
BUCUMOCTH OT 3HaYeHUS WH(OPMAIIMOHHBIX MMEPEMEHHBIX, & COTJIACO-
BaHUE JICHCTBHI areéHTOB OCYIIECTBIIICTCS MOMCKOM TaKuX HH(pOpMa-
LUOHHBIX MEPEMEHHBIX, NP KOTOPHIX BHINOJIHSAIOTCS BCE YPaBHEHUS
MaTepHaIbHBIX 1 (PMHAHCOBBIX OaIaHCOB.

s okoHYaTEeNBHOrO (POPMUPOBAHUS MOJICIH HEOOXOIUMO BHI-
OpaTh MPUHIUIBI ONITUMATBHOCTH, KOTOPBIMU PYKOBOJICTBYIOTCSI BBI-
JICJICHHBIE arcHThl, U yKa3aTb TEXHOJOTMYECKUE orpaHudyeHus. [ns
3TOr0 HAJO ONMHUCATh MHTEPEChl 3KOHOMHUECKUX areHTOB, UX UHMOP-
MHPOBAHHOCTh O COCTOSIHUM CHUCTEMBI, OTHOIICHUS SKOHOMHYECKHUX
areaToB. Kopoue roBops, HEOOXOJUMO ONKCaTh SKOHOMUYECKHE Me-
XaHU3MBI PEryIUPOBaHHS MPOU3BOACTBA U oOpamieHusi. OHU 3aBUCST
OT OCOOCHHOCTEH ONMUCHIBAEMOI IKOHOMUYECKUH CUCTEMBI, U OYIyT
Pa3HBIMU B 3aBUCHMOCTH OT TOT'O, KaKyIH0) 3KOHOMHUKY IBITAKOTCS MO-
JIeTTUPOBATh.

Ha mpaktuke, Kak IMpaBuiio, UCXOAAT U3 KJIACCUUECKUX MPHUHITH-
OB, OMHMCAHHEIX B TII. 1-3. B wacTHOCTH, MOzIEns Dppoy-/edpe (cm.
n. 3.1.2) npezcTaBiasieT OCHOBY ISl IOCTPOSHUST MOJIENIEH, B KOTOPBIX
KaKIIbIM U3 areHTOB, NEUCTBYS ONTHMAIBHBIM 00pa30M, OTIPENEIsCT B
3aBUCHMOCTH OT 3Hau€HW HH()OPMAIMOHHBIX TMEPEMEHHBIX, OITH-
MaJbHBIE 00BEMBI MOTPeOIIeHNsT U TPou3BoIcTBA Onar u yciyr. Co-
TJIACOBaHME JICHCTBUI areHTOB MPOUCXOIUT 3a CUET BHITIONHEHUs Oa-
JIAHCOB TPOAYKTOB W YCIYT, W3 KOTOPBIX OMPEACIIAIOTCS 3HAUCHIS
WH(GOPMAITMOHHBIX TIEPEMEHHBIX.

Takwue MOZACIIN SABJAIOTCA JOCTATOYHO CJIOKHBIMH, ITOCKOJIBKY
TpeOYIOT OJHOBPEMEHHOT'O PEIICHHS HECKOJIBKMX MapaMeTpUYeCKUX
33/1a4 ONTUMM3ALUUU WM ONTUMAJIBHOTO YIPABICHHS, & TaKXKe CO-
CTaBJIeHUsI OOJIBIIOTO Yncia 0aJaHCOBBIX YPaBHEHWH C Y4€TOM BO3-
MOHbBIX JOITOJIHUTCIBHBIX OrpaHI/I‘IeHI/Iﬁ Ha NMEPEMCHHBIC U TapaMeT-
pBl. B TO k€ BpeMs MOHATHO, YTO MIPH YCIOKHEHUH MOJICIIH €€ 00IIast
CTPYKTypa COXPaHHUTCSA. ITO CBOWCTBO TO3BOJIHIIO CO3/1aTh HHPOpMa-
[MHOHHYIO TEXHOJIOTHIO TMOJACPKKA MaTEMaTHYEeCKOTO MOJEIHPOBa-
HUSI, OCHOBBI KOTOPOI MBI U3JIOKHM Jlajee.
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I'nagas. TEXHOJOI'MA CO3JAHUA
MOJAEJIEM DJKOHOMUKHAU

Equation Section (Next)[Tpu co3gaHuu MOAETH SKOHOMHKH BO3-
HHUKaeT He TOJIBKO CoJep KaTesibHasl Mpo0aeMa aieKBaTHOIO ONUCAHUS
B3aUMOJICHCTBUI areHTOB, HO M TEXHOJOrHUYecKas mpobdiaema paboThl
¢ mozenbto. [lomHast Moaens moaydaercss B pe3yibTaTe COCTUHEHUS
ONHCAaHUN HECKOIbKHX areHTOB, MOBEIEHHE KaKAOr0 M3 KOTOPBIX
OIMCHIBACTCSA YCIIOBHSAMH ONTUMAaJIbHOCTH. Bce BMecTe OHM CTaHO-
BATCSI TPOMO3/AKOM CUCTEMON Pa3HOPOJHBIX HEJIMHEHHBIX COOTHOLIE-
HUH.

CoOTHOIIEHUST MOJEJIM MMEIOT 3KOHOMHYECKHI CMBICI U 00pa-
3YIOT €CTECTBEHHBIC OJIOYHBIE CTPYKTYPBL. DTy HHPOPMALIUIO MOXKHO
WCIIOJIB30BaTh JJIs1 UHCTPYMEHTAIBFHOTO KOHTPOJISI PaBHIBHOCTH MO-
JIeNi, HO CUCTEMa MaTeMaTH4eCKUX COOTHOUICHUI He COAEPKUT 3TOH
UHPOPMAITUH.

Kak yxe ObLI0 cka3aHo, MOJEIb, OCTPOCHHAS HA OCHOBE IPHH-
runoB CAPD, MoxkeT ObITh pecTaBIeHa Kak Habop OMCcaHni TOBe-
JIEHUS] SKOHOMHYECKUX areHTOB M HAa0Op ONMMCAHWHA B3aMMOACHCTBHIA
3TUX areHTOB. DTH onucaHus (OJIOKH MOJIEH) OOBECIUHSIOTCS B IIETI0C
CHCTEMOH MaTepualibHbIX M (prHAHCOBBIX OanaHcoB. B pesynbrare
aHanm3a cTpykTypsl Moneneir CAPD Oputa paspaborana ocobast (op-
Ma 3aMyCH COOTHOIIECHWH MOIETH — KaHohuueckaa gpopma [13], mo-
MyCKaloass UHCTPYMEHTAIBHYIO IIPOBEPKY KOPPEKTHOCTH MOJIEITH.

31ech MBI ONMIIEM KAHOHWYECKYIO ()OpMY Kak HaOOp CIIOBECHBIX
NpaBWII 1 PEKOMEHJALKH, HO Ha CaMOM JieJie KaHOHW4ecKas ¢popma —
CTPOTro OIpeleeHHbIN 00bekT. KaHoHnYecKkas GopmMa MOAEIU mpe-
CTaBisieT coboil cuctemy auddepeHIHnaTbHBIX U KOHEUHBIX ypaBHE-
HUH M KOHEUHBIX = HEPABEHCTB, COJAEPYAIIMX OIpEIeIeHHbI HAGOP
MIEPEMEHHBIX BEJIMYMH W MOCTOSHHBIX TapaMeTpoB, B KOTOPOH Kak
COOTHOILICHHS, TaK U TIEpEMEHHBIE UMCIOT KdcCuuyupyilouue npu-
3HaKu. JTH Npu3HaKu (QUKCUPYIOTCS 10 XOAYy 3alMCH MOJAEIH U Xpa-
HATCA B ClieNUalbHON Oase naHHBIX. [Ipu3HaKy HecyT MH(pOpPMAIHIO,
HEOOXOIUMYIO JIJIsI TPOBEPKU KOPPEKTHOCTH MOJIEITH.

JlonyCTUMBI CHHTAKCHUC COOTHOILEHHWH, WX TpyHn U OJIOKOB
onucaH B Hotauuu bakyca-Haypa, a Bo3MokHBIE c11ocOOBI pa3Mertie-

! 32 e IMHCTBEHHBIM HCKIIOUCHHEM YCIIOBHS HEyOBIBAHMS 3aI1ACOB.
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HUS TPYMI COOTHOIICHWH M HAWMEHOBAHHUS TMEPEMEHHBIX 3aJal0TCs
cucrteMoil akcuoM. JlokazaHa B HEKOTOPOM CMBICJIE €IMHCTBEHHOCTh
TIPEJICTaBICHUS MOJIEN B KAHOHUYIECKOU (hopMe.

5.1 Kanonnueckas ¢gopma Mojeseil CHCTEMHOIO
aHAJM3a pa3BUBaOIIelics IKOHOMUKH

ConepxarenbHO MOJAENh B KaHOHMYECKOH (opMe OIMUCHIBAET
JIBIDKEHHE SKOHOMMKHM KaK pe3yibTaT B3aHMMOJEHCTBHS IKOHOMHUYE-
CKHUX MaKpoareHToB. Kaxkiplii MakpoareHT MpeACTaBIISIETCS JIUIOM,
npuHUMaomM pemieHue. [loBeeHne areHTa ONMUCHIBACTCS KaK BbI-
00p 3Ha4YCHUI ePEeMEHHBIX MOJIENIN, KOTOPBIE MOKHO HHTEPIPETHPO-
BaTh KaK yNpaBJICHHUs areHTa. Takue nepeMeHHbIe Mbl Ha3bIBacM HJ1a-
HUpyembIMU nepemennbimu areHTa. Hampumep, 3T0 — MaTepuanbHbIe
U (prHAHCOBBIE MMOTOKH, OTPAXKAIOLIME OOMEHBI MEXIY MaKpOCTPYK-
Typamu cepsl IPOU3BOACTBA U cepbl moTpedneHus. Beioop arenra
3aBUCHUT OT BHEIIHUX YCJOBHU, KOTOPHIC OMHCHIBAIOTCS MH(OpMAIIU-
OHHBIMHU TIEPEMEHHBIMHU TaKHMH, KaK LEHBI, KypChl, CTABKH HAJIOTOB U
T. 1. Onucanye NOBEACHUS KAKIOI0 areHTa B KaHOHWYECKOH Qopme
MoieH 0bpa3yeT 0coObIii 00K COOTHOIIEHHI — OJI0K DA.

BreiGop arenTa, omnucaHHBIA B OJoke DA, paccMaTpHBaeTCs HE
KaK €ro OKOHYATeJbHOE PELICHHE, a KAK HEKOTOPBIN YCIOBHBIN IUIaH
— (byHKIHS IpeATIOKeHHs WK cripoca (cM., Harpumep, (1.4)).

[Iponienypsl cornacoBaHusl yCIOBHBIX TUIAHOB Pa3HBIX arcHTOB
OTHOCHTENIFHO BHIOOpa OJHOW M TOW K€ BEMYMHBI TAK)KE OIMHCHIBA-
IOTCS B OCOOBIX OJIOKax Mozenu — Oliokax Bzaumozeiictsus BJl. B
ITHX K€ OJIOKax W3 yCJOBWH COTJIacOBaHHS ILIAHOB ONPEAEIISIOTCS
3HAYEHUS HH(POPMAIMOHHBIX MTEPEMEHHBIX.

Heuetkoe onpeaenenue «mpouenypsl COrIacoBaHUsI IIAHOBY OC-
TaBJIAET JOCTAaTOYHO CBOOOABI, YTOOBI BKJIIOUUTH B KAaHOHHYECKYIO
(dbopMy Bce M3BECTHBIC B MAaTEeMaTHUECKOW 3KOHOMHUKE CITOCOOBI OIH-
caHMs (PyHKIIMOHMPOBAHHS PHIHKOB. 3aMETHM, YTO MOJIeNIb B KAHOHU-
yeckor (hopMe HEe OTHOCHUTCS K Kilaccy Mopesied KOH(IIMKTa U KOM-
MPOMHCCA, PACCMATPUBAEMbBIX B TEOPUU WID, IIOTOMY YTO B HEH 3Ha-
YeHUs1 MHPOPMAITMOHHBIX MIEPEMEHHBIX HE OMpPEACISIFOTCS HU OJHUM
U3 JINL, TPUHUMAIOLINX PELICHHE.

Bnokam DA u Gmnoxam BJ] mpucBaumBaroTCsi KpaTKue YCIIOBHBIC
uMeHa. briouHas cTpykTypa KaHOHHYECKOW (OPMBI MO3BOJISET pasjie-
JUTH «c(hepbl KOMIIETEHLIMI» areHTOB MO MPOCTOMY MPaBUILY: B COOT-
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HouIeHus1 010ka DA MOTYT BXOJHThH TOJNBKO MJIaHUPYEMbIE NEpEeMeH-
HBIE TOTO areHTa U MHPOPMAIMOHHbIE TIepeMEHHbIE, CIe0BaTeNBHO,
HE MOTYT BXOAMTh IIJIAHUPYEMBIE IIEpEMEHHbIE APYTUX areHToB. bio-
k1 BJI MoryT cozepikaTh MIaHUpyeMble IEpEMEHHbIEC Pa3HBIX arcHTOB
1 MH()OpMAIMOHHBIE MEpPEMEHHBIC, CBS3aHHBIE TOJBKO C 3TUM OJ10-
KOM.

OmnucaHus COINIACOBaHMS YCIOBHBIX IUIAHOB areHTOB ITOCPEICT-
BOM MH()OPMAIIMOHHBIX MIEPEMEHHBIX OTPa)KaroT, B OCHOBHOM, Xapak-
Tep OTHOLICHU OOMEHOB B KOHKYPEHTHOH cpene. B sxoHomuke He
MEHEE Ba)KHbl OTHOILCHHS COOCTBEHHOCTH, BIACTH, COLMAJIBHOMN CO-
JTUJIAPHOCTH. B 3THX OTHONIEHUSIX XapaKTepHO TO, YTO OJWH W3 B3aH-
MOJICHCTBYIONINX areHTOB IMepeAaeT IPYyruM HH(OPMAILUIO O CBOEM
BHYTpeHHeM cocTostHnd. Hampumep, ynpaBmsromuidi GpupmMoil oTdH-
TBIBACTCSI MEpe] aKLUOHEpaMH O COCTOSHHM (HUPMBI, HAJIOroIIa-
TENBIIMK HH()OPMHUPYET HAJIOTOBBIM OpraH O CBOEH HanoroBol 0ase,
NOJIy4aTelslb M0coOus, Kak MPaBHiIO, 3apaHee 3HAET BEIMYMHY I10CO-
Ous ¥ ycnoBHs €ro nojiydeHus. B kaHoHnueckoi ¢popme Mozenu Tpe-
OyeTcst SIBHO OIMCaTh MpaBuiia 0OMEHOB HH(OpMAIEeH MEXIy arcH-
tamu. [ns 3TOoro MHAEKCHpOBaHHEM WH(POPMAIMOHHON NepeMEeHHON
MMEHEM COOTBeTCTBYyIOIIero Omoka B/l cnmcox mHGOpManMOHHBIX
MEPEMEHHBIX MOJEIH Pa30MBaeTCsl Ha KJAcChl, aCCOLIMUPOBAHHBIC C
osiokamu BJI, a B Omokax DA yka3bIBaeTCsl, B KAKUX B3aUMOJICHCTBH-
X y4acTByeT areHT. B 6mokax DA MOXXHO HMCIONB30BaTh MH(POpMa-
LOHHBIE NEPEMEHHBIE TOJBKO TeX 0yiokoB BJI, B KOTOpBIX AaHHBIN
areHT y4acTByeT, a B Onokax BJ] MoxxHO HCIONB30BaTh TOJIBKO HH-
¢dopMaLMOHHBIE TepeMeHHble NaHHoro Onoka BJl m mimaHupyemble
MEpEMEHHBIE YUaCTHUKOB 3TOro BJI.

COBOKYITHOCTh COOTHOIIEHUH KaXXJ0ro OJoka pa3OuBaeTcsi Ha
rpymmel cneayromux tumos: Role, Tech, Other, Choice (tompko B
6aokax DA), Balance, Con (B mo0bix 6iiokax), la (Toapko B 610Kax
B). I'pynma kaxoro Tuma xapakTepu3yercsl 3HaueHHIMHU crennudu-
YEeCKHX JUIS 3TOTO TUIA IPU3HAKOB:

e Role — onpenenser BHelHHE (MHCTUTYLHOHAIBHbBIC) OTpaHUYE-

HUSI Ha JIeficTBUS areHTa B 0sioke DA, T.€. 3aJJaeT pPOJIU areHTOB,

e Tech — orpaxaer TeXHOIOrHUECKHE OrpaHUYCHHsI Ha IPeoOpa3o-

BaHME OJHUX Onar B pyrue U rnoyryyeHue Ojar u3BHE,

e Choice — xapakTepu3syeT IBHO yKa3aHHBINH BEIOOP areHTa,
e Balance - comepxut MaTepuasibHbie U GUHAHCOBBIC OATAHCHI,
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e CoN — comepKUT OrpaHUuEHHS Ha MTApaMeTpBhl,

e la — xnaccuduuupyer Bce B3aMMOJEHCTBUS, HE BXOZsIIUE B Oa-
JIAaHCOBYIO TPYIIY,

e Other — conepxuT orpaHuyYeHuUs], He BXOJSIINE HU B OJHY IPyII-

my.

5.2 Cucrema 0aj1aHcoB

Kak mb1 3H2eM, Mogenu CAPD ocHOBaHBI Ha TOJHOW CHUCTEME
MaTepualTbHBIX M (DMHAHCOBBIX 0AlaHCOB BCEX areHTOB. B kaHOHW4Ye-
CKOM (opMe MoJienn OanaHChl BBIICICHBI B OTACIBHBIH KJIACC COOT-
HOLICHWH MoJienu. YpaBHEeHHUs1 OanaHCOB cojepKaTcs Kak B OJoKax
DA, Tak u B 610kax B/l u Bcerja MMErOT BUA, KOTOPBIA MOXKHO TOITY-
4ut, 00001MB ypaBHenus (4.1) u (4.13):

CKOpOCI’I’lb U3MEHEHUS aﬂee6pauqecmm cymma (5 1)

3anaca nomokoes

Ecnu n3Menenuem 3amnaca OJiara npeHeOperarot, To ajnreOpaunye-
CKYIO CyMMY ITOTOKOB CUHTAIOT paBHOI Hymro. Takas 3ammchk Oamanca
TOKE JIOMyCKAeTCs KAaHOHMIECKOU (hOPMOTA.

AIJTUTUBHOCTh 3aI1acoOB BhIpa)KaeTcss TpeOOBaHWEM: Kaxnas Iie-
peMeHHasl, OIUCHIBAIOIAS [TOTOK, COAEPKUTCS JTMOO TONBKO B OJHOM
ypaBHEHHUH, JU00 B IBYX YpPaBHEHHSX OajaHca, B KOTOPbIE 3Ta mepe-
MCHHas BXOJUT C NPOTHUBOIIOJIOKHBIMU 3HAKAMMU. ITO €CcThb q)OpMEUIB-
HOC BBIPAXCHUC HMHTYUTUBHOI'O IPEACTABJICHUA O TOM, YTO IIOTOK
MOYKHO HaIlpaBUTh «TOJIBKO MO OAHOMY aapecy». Yare Bcero Oanan-
CBI, COJEp’Kalllfe OJWH M TOT K€ MOTOK, PAcIoyiaraloTcsl B Pa3HBIX
0J10Kax MOJIEIH.

VYpaBHeHHe MaTepuanbHOro Oananca Onara § areHra a, KOTO-

poe conepxuTcs B 6J0ke DA, B HENPEpHIBHOM BpPEMEHH MMEET 00-
LA BUT:

d
%= >ooxt— Y e+ > (hr-hr). (5.2

OLENCTOYHUKH (WECTOKH ye{ BAI}

B neBoii actu (5.2) CTOMT CKOPOCTh H3MEHEHHS 3amaca (|; Grmara
g y arenra a. B mpaBoii yactu crout (5.2) anrebpanueckas cymma
HIOTOKOB:
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* mocTymieHus X 61ara g OT MCTOYHHKOB — IIPOHM3BOJICTBA HIIM

U3 OKPYIKAIOIIEH Cpenbl;
* pacxomoBaHusA C,;° Onara § B pe3yibTaTe €ro KOHEYHOTO W

MMPOMEIKYTOYHOT'O (HpOI/I3BOILCTBCHHOI‘O) l'IOTpe6J'ICHI/I$1, BKJIIO4as
KaIlmuTAJIbHBIC 3aTpaThl, T.C. [ICpeaada Omara «CTOKaM»,

e mepenau hy’ Gmara g Apyrum areHTtam u momyudenms hj® Gmara

g OT OpYruX arcHTOB B PE3YJIbTaTe B3aUMOJCHUCTBUS 7 .

Hukakux anpuopHBIX OTpaHHYeHHI Ha 3HAKH MOTOKOB KaHOHH-

Jyeckas popMa He HakjajbiBacT. BooOIne roBops, MOXKHO ObLIO ObI

a

000¥THCh BeTMUMHAME YHCTBIX TIponax Yy” =he" —h*  Ho mpu cos-

JaHUW MOJIEH yao0Hee ONeprupoBaTh HapaBIeHHBIMUA TOTOKAMHU.

B kanonmueckoit (opme Monenu mepeMeHHBIE, OMHCHIBAIOIINE
MOCTYIUIEHHE M PAacXOJ0BaHUE MAaTEPUAIILHOIO OJiara, CBSI3bIBAIOTCS C
OJTHOH W3 TpyNI COOTHOoIIeHUi Tuma Tech. DTa rpymnma Moxer co-
JepKaTh TEXHOJIOIMYECKHE OTPaHUYEHHS Ha MpeoOpa3oBaHMs OJHUX
OJrar B IpyTre W MOMydeHus OJar u3BHE, a MOXeT ObITh mycToit. [lyc-
ThI€ TPYIIIBI COOTHOILIEHUH TPOCTO OTMEYAIOT TOT (aKT, YTO COOTBET-
CTBYIOHIHP'I IOTOK ABJIACTCA HAaYaJIOM WJIM KOHIOM LECIMOYKU MaTCpu-
aJbHBIX OanaHcoB Onara.

Iepenaya G6ara hy" sBseTcs MIaHMpyeMoii IepEMEHHOM areH-

Ta @, IO3TOMY OHa aJpecyercsl He APYroMy areHry, a OJIoKy y THIIa
B/I, 13 KOTOpOro MCTHHHBINH ajpecar — areHT b — M MONYyYHT MOTOK
hg'b. Takum o0pasom, B Oiokax B/l mosienstores OydepHbie ypaBHe-

HUs 0aJlaHCOB, CBSA3BIBAIOIIME OayaHCHI Onar y pa3HbIX areHToB. Kax
ImpaBuiio, 0OMEHBI PpasHbIMHA OjraramMu MCKAY ar¢HTaMu OIMCBIBAIOTCA
B pa3HbIX Oj0kax BJI, mpeacTaBisionMX B MOJEIH PHIHKH Ka)I0TI0
u3 Onar, XoTs KaHOHWYecKas (hopmMa MOJENH 3TOro W He TpelyerT.
Kpome TOro, o0bIYHO MOXKHO CUMTaTh, YTO MpHU OOMeHax Oyiara He
HaKariuBarOTCA, W 3allUChIBaTbh MAaTCPHUAJILHBIC OaytlaHcel B B}I Y B
BUIE
= 3 (hr-hi?). :

0 2 hy" —h; (5.3)
Kanonuueckast oopma Mozenu omyckaer U B 010kax DA ypaBHEHUS
Oananca c HyJeM B JieBoii yacTi. Ho B Takux GanaHcax Helb3s MEHATh
3HAKM Y BCEX CIAraéMbIX Ha MPOTHUBOIIOJIOKHBIE, IOCKOJIBKY B ypaB-
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HEHUM OajiaHca JieBas 4acTh BCETJla UMEET CMBICI CKOPOCTH M3MEHE-
HUs 3anaca. Ha 3TomM mpumepe XOpomo BHJIHO, YEM COOTHOLLICHHMS
KaHOHHYECKOH (hOPMBI MOAETH OTINIAIOTCS OT (POPMAITBHBIX YpaBHE-
HUI MOJEIIH.

C npyroii CTOpOHBI, KaHOHHYECKass (hopMa JOIMyCKaeT HaIHMIue

HeKuX «Oy(epHbIX» 3amacoB (; MaTepUalbHBIX OJar, acCOUMMpPO-

BaHHBIX ¢ O10kamu BJ] ¥ He MpHHAUIEKAIIUX HA OJHOMY U3 arc¢HTOB.
B srom ciy4ae 6ananc (5.3) mpuHUMaeT BHI

E Y _ ay _ hv.a
dtq9_ae{zaA}(hg hi?). (5.4)

Ecmu momomauTte »TOT Oamanc B Omoke BJl HepaBeHCTBOM

d

—(y >0, T.e. IOMYCTUTH BO3MOKXHOCTb MOTEPH OJar mpu mepezave,

dt

TO TIOJIyYHTCS HETIPEPBIBHBIN aHAJIOT yCIO0BHs paBHOBecus (cm. 3.1.1).
Kanonndeckast ¢opma I0mycKaeT BO3MOXKHOCTH HCIIOJIB30BATh

JUTS TUTATeXKed pa3nuyHble (UHAHCOBBIC MHCTPYMEHTHI 1 OOMEHUBATH

9TH WHCTPYMEHTHI Apyr Ha apyra. [loaTomy ypaBHeHUs OanaHca ¢Gu-

HAHCOBBIX HHCTPYMEHTOB, KOTOpBIE COZepKaTcst B 6J10kax DA, UMEIOT

001l BUI

d

$ao3 ¥ (M -HE T (1)
dt o velBL ’ T el ' (5.5)
+23 (KiE KT+ Y (RIS -RY)
K ye{BL} x ye{BI}

B neBoii yacTH ypaBHEHHUsI CTOUT CKOPOCTh M3MEHEHHUsI OCTaTKa | -To
(MHAHCOBOrO MHCTPYMEHTa S y areHTa a, a B PaBOil 4acTh — ai-
rebpanueckasi CymMMa IIOTOKOB |-T0 (MHAHCOBOTO HHCTPYMEHTA.
BepxHue mHIeKchl 0003Ha4Yal0T, OTKyJa U Ky/Aa WAYT MJIaTeXu H Iie-
pEBOJIbI MHCTPYMEHTA |, MEPBbIi HIWKHUNA HHISKC 0003HAYaeT BHJI
WHCTPYMEHTA, a BTOPOM HMKHUN MHJEKC yKa3bIBaeT THIl ONEpaliuu ¢
MHCTPYMEHTOM — 3a YTO areHT IJIaTuT (TMOJIy4aeT) Wik 1oYeMy repe-
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BoauT (mony4aer mepeBon). B ypaBuenun (5.5) ydTeHB pe3ynbTaThl
CIEAYIOLIUX ONepaui
® [IOTOKM IUIaTeXEHN Hf"gy areHTa a WHCTPYMEHTOM | 3a MMOCTABKH

1 5o ra i
emy h;® Onara g u nnarexeit H/ arenty a uHCTpyMeHTOM i

3a moctaBku uM h*? Gnara g B oTHOImEeHHsIX 0OMeHa 1o B v ;

e mnoroku tpancheproB T' , T%" Tuma T, OCYIIECTBIAEMBIX UHCT-

it!? it

PYMEHTOM | B paMKax B3auMOJCHUCTBUS Y . OOBbEM MOUICIKAIIIX

HoJTy4eHHIo TpaHcdepToB T, wyale Bcero cooOLIaeTcs areHTy, a
HE TUIAHUPYETCS UM, TI0O3TOMY MBI €r0 3/1eCh 0003HAYMIN KaK HH-
(hOopMaIMOHHYIO TEPEMEHHYIO;

e moroku K[?, K  omuceBarouue MOCTYIUICHUS W TEpeIaun

I,k ? I,k
(MHAHCOBBIX HHCTPYMEHTOB B CBSI3U C omepanuedl kK oOMeHa of-
HUX UHCTPYMEHTOB Ha Apyrue Bo B3aumoneucteuu 7y . K Takum

OreparysIM OTHOCSTCS, B YACTHOCTH, KPEIMTOBAHHE U 3aUMCTBO-
BaHHE;

e CBSI3aHHBIE C KPCAWUTHBIMH OTHOLICHHSMH ITOTOKH IPOLEHTHBIX
naTexeii: nomydennsix RY, u ymnauennsix R

ik ?
B xaHoHuueckoit dopme TpeOyeTcs 3amuchiBaTh BCe OalaHCHI B
Buae (5.5), a BeIpakeHHsI TOTOKOB 3alUCHIBATh SBHO KaK OT/CIbHbIC
COOTHOILICHHS MOJEIH (MHCTUTYIMOHAIILHBIE OrpaHuueHwus). MHaue
HEBO3MOXXHO HMHCTPYMEHTAJIbHO MPOBEPUTH KOPPEKTHOCTH 3aliCh
CHCTEMBI 0aIaHCOB.
B kanonmueckoit Gpopme Monenu (pUHAHCOBBIE NMOTOKU OT OJ-
HOT'0 PKOHOMHYECKOTO areHTa K JAPYroMy ONHCaHBbI M30BITOYHO (Kak
MOTOKU uepe3 OydepHbIit 3amac neHer B Onoke BJl), TouHo Tak ke,
KaK ONHCaHMs IMOTOKOB MaTepuasibHbIX Onar. Tak Kak cOrjiacHo Ipa-
BUJIaM ydeTa BCE OCTaTKH (PMHAHCOBBIX MHCTPYMEHTOB KOMY-TO TMpH-
HaJJIeKaT, TO ypaBHeHHUs OayiaHca B Ojioke B/l 00s3aHBI MMETh BHI
(5.3). Hanpumep, [uisi IOTOKOB 3aMMCTBOBAHHUI ypaBHEHUs (PMHAHCO-
BbIX OanaHcoB O1oka Bl y Oyner umers BUI

2 [IpuBenennas Hike coaepkaTenbHas KiacCHpUKAIKs (UHAHCOBBIX TOTO-
KOB B KAHOHHYECKOH opMe He TpedyeTcs U He PUKCHUPYETCsl.
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0= (K -K/2). (5.6)

ae{ 3A}

bamanc maTexei TOJDKEH CoAepKaThesl B TOM ke O1oke B/, ato
Y COOTBETCTBYIOIIMI €My MaTepUaIbHbIN OanaHC.

Kak b1 3HaeM, cucreMa (pMHAHCOBBIX OAJlAHCOB, B OTJIMYHE OT
CHCTEMBI MaTepHaJbHBIX OalaHCOB, 3aMKHyTa. llocie cymmupoBaHus
Bcex OanancoB (5.2), (5.3) maTtepraabHOTO aKTHBA ( B MPABOW YaCTH

OCTaHETCsl CyMMa MCTOYHHMKOB M CTOKOB. llociie cymMmmupoBaHus Bcex
6amancos (5.5) co Bcemu Ganancamu tuma (5.6), 3anucaHHeIMA B 6110-
kax BJI, it HKHCTpYMEHTa | B MPaBOil YaCTH OCTAHETCS HOJIb:

d > st=0. (5.7)
dt as{DA}

PaBenctBo (5.7) KOPPEKTHO TOJBKO €CIIM B IEpEYCHb arcHTOB
BKJIFOYECHBI SMHUTEHTHI (DMHAHCOBBIX MHCTPYMEHTOB, IIPH 3TOM 3aIrac
OMHUTCHTA HAAO0 CUUTATh OTPULATCIbHBLIM. Xots COACPIKATCIILHO OC-
TaTKHN q)HHaHCOBOFO HHCTPYMCHTaA Yy BCEX arcHTOB COCTAaBJIAIOT HX
TpeOOBaHUS K YMUTEHTY, B KAHOHUYECKOH (hopMe He TpedyeTcs mpe-
CTaBNIATh TACCHBBI (00s3aTENHCTBA) KAaK OTPHUIATENHHBIC 3allachl.
IIpocTo B ypaBHEeHUM (PHMHAHCOBOrO OajlaHCa SMUTEHTAa WHCTPYMEHTA
i OTpHHaTeJILHBIﬁ OCTAaTOK SiA 3aMCHACTCA HpOTI/IBOHOJ’IO)KHOfI BCJIN-

uunoit W' =—s/*

CYMMBbI (DMHAHCOBBIX MHCTPYMEHTOB, BBITYIICHHBIX
B oOpamerne. OO0 3TOM Jenaercsl CIielUalibHAs MMOMETKAa B 3aIliCh
¢dunaHCcoBOTO Oananca.

C MaremMaTH4ecKOoW TOYKH 3PEHHs] TOXIECTBEHHOE PaBEHCTBO
CYMMBI 00513aTEeNBCTB, BHITYIIEHHOW B 00pallleHne IMUTEHTOM, CyMMe
TpeOOBaHMIA IMpeJCTaBIsieT co00i MepBBIii MHTETpan CUCTEMBbI AH(-
(epeHIMaNbHbIX ypaBHEHUH (DUHAHCOBBIX OAJaHCOB JAHHOTO HHCT-
pyMeHTa. DTO CBOMCTBO HCITOJIB3YETCS Ui aBTOMATHYECKOTO ITOHH-
JKEHUS TIOpsiika CUCTeMbl T (epeHInanbHbIX YPaBHEHUH MOJIEIH,
3alMCaHHON B KAaHOHHYECKOU (hopMme.

B kaHonuueckoit Gpopme Mojienu coaepxaHue TepMUHa «(hUHAH-
COBBI MHCTPYMEHT» HE BCErlla COBMANAeT C TEM COJEpKaHHEM, KO-
TOpOE BKJIAJIBIBAIOT B 3TOT TEPMHUH Ha MpakTHKe. PaccMOTpuM KaHO-
HUYECKYI0 (DOpMYy MOJIENM OTKPHITOH HAIMOHAILHOW 3KOHOMHUKH, B
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KOTOPO#, KpOMe HallMOHAILHOH, 0OpalaeTcsi 1 HHOCTpaHHAas! BaJIIOTA.
WNHocTpanHasd BaioTa MMEET UCTOYHMKOM SKCIIOPTHYIO BBIPYUYKY U
CTOKOM — pacxojbl HA UMIOPT. DMUTEHT HHOCTPAHHOW BaJFOTHI Ha-
XOJUTCSI BHE pacCMaTpUBacMON 3KOHOMHKH, ITO3TOMY B MOJIENH HE
onucan. CrnenoBaTenbHO, MHOCTpaHHAs BalioTa KiaccHpuuupyercs
KaKk MaTepHaNbHBIA aKTHB. B Takoi ¢opMaabHON KiIacCHUbUKAINH
€CTh COJIEP)KATENBbHBIA CMBIC, TIOTOMY YTO HHOCTpPaHHas BajioTa
cBOOOHO oOpalaercsi, Kak IpaBUIIO, B CTpaHe co caaboii BaIOTOH
BBITIOJTHSIET (DYHKITUIO 30JI0TOTO pe3epBa. B cTpaHe ¢ TBepmoil Baito-
TOM MHOCTpaHHAS BaJIFOTa HE UMEET CBOOOTHOTO OOpaIIeHNSI.

5.3 Omnucanue NoBeJIeHU areHTa

[Tapamokc ’KOHOMHUKH B TOM, YTO PallMOHATIHHO B HEW BEIYT CeOs
MakpoareHThl. [loBeqeHne ke MHAMBUIAYAILHBIX areHTOB, TAKUX Kak
TOCYJapCTBO WM KPYITHbIE MOHOIIOJIMH, BBITJSIIUT CKOpee Uppaluro-
HaJIbHO. YTOOBI MMETh BO3MOMKHOCTH ONHUCHIBATH IOBEACHUE TAKHX
MHIMBUAYaJIbHBIX ar€HTOB B PAMKaX KaHOHMYECKOH (OPMBI, MBI J0-
MyCKaeM Kak sIBHOE oNHcaHue BbIOOpa areHTa B Ooke DA — BBIpaxe-
HISIMH TUTAHUPYEMBIX MEPEMEHHBIX uyepe3 MH()OpMalMOHHBIE, TaK U
HESIBHOE — C IOMOLIBIO MIPUHIUIIA ONITUMAJIbHOCTH.

s npruMEHeHUs] IPUHIIMIIA ONITUMATIbHOCTH B Oitoke DA cieny-
€T ONpENIeNUTh:

e Ha0op NJIAaHMPYEeMbIX IepeMeHHbIX (HallpuMep, YHUCTHIE
BBIITYCKH, KallUTaJbHbIE 3aTPaThl U YUCTbIE MPOAAXH I areHTa-
MIPOU3BOUTEINS WIIM 00BEMBI IOTPEOICHNUS TSI areHTa-IOTPEeOUTENs);

e (pyHKIHMOHAJ, 3aBUCSIIMNA OT IUIAHUPYEMBIX IIEPEMEHHBIX. B
o0mieM ciaydae (PYHKIIMOHAT MOXKET 3aBUCETh OT MH(OPMAIMOHHBIX
NEPEMEHHBIX, KaK OT IapaMeTpPOB;

e Ha0op orpaHMYeHWil Ha JOIIyCTUMbIC 3HAYECHHUS IUIAHHpYeE-
MBIX IepeMeHHBIX. OrpaHHYEHHUs! TaKXKe€ MOTYT MapaMeTPUUECKH 3a-
BUCETh OT MH(OPMAIMOHHBIX TEpeMEHHbIX (HarmpuMmep, OrpKEeTHOe
orpaHuueHue norpedutens B moxaenu Bambpaca). CopepikaTenbHO
OTpPaHUYEHHsI OIMCHIBAIOT TEXHOJOTHYECKUE BO3MOXXHOCTU areHTa U
CJIO’KUBIINECS MHCTUTYTHI, B paAMKaX KOTOPBIX JIOJDKEH JeHCTBOBATH
areHT.

OnucaHueM MoBeIEHHs C MOMOLIbIO MPUHIMIIA ONTUMAIBLHOCTH
CIIy’)KUT pEelIeHUe 3aJadyll MaKCHUMHU3aluh (QYHKIHOHANA IO TUIAHH-
PYEMBIM TMEPEMEHHBIM TPU 3aJIAHHBIX OTPAaHHYCHUSX. DTO pEllleHHe
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Oynet ¢yHKIMeH HHPOPMAIMOHHBIX TIEPEMEHHBIX, €CIIM OTPAHUYCHUS
W/vau (QYHKIMOHAN 3aBUCAT OT THX MEPEMEHHBIX KaK OT IapameT-
pOB.

WHorna B mpolniecce NOCTPOSHHsI MOJIENN BOSHUKAET MOTPEOHOCTD
CY3UTh BO3MOXKHOCTH BBIOOpa areHTa B paMKax TEXHOJOTMYECKHX U
MHCTUTYIIHOHAIBHBIX OTpaHWYeHHUH. JIONONMHUTENBHBIE SBHBIC CBA3U
MEX/Ty TUIAaHUPYEMBIMH B MH()OPMAIIOHHBIMI IEPEMEHHBIMH BCET A
MOKHO BBECTH B OJOK DA, 3ammcaB MX B CICIHAIBHBIC TPYIIBI
Choice, koTopbie MOTyT IPUCYTCTBOBAaTh TOJILKO B OJIokax DA. DTu
K€ TPYIITBI UCTIONB3YIOTCSA B TEX CIIydasx, KOT/Ia HMEET CMBICI OITH-
ChIBaTh TIOBEJICHUC arcHTa SBHBIMU NpaBWIaMH. B TakoMm ciydae B
rpynny Choice BkiIOYalOTCS TOJIBKO YpaBHEHUs, KOTOpPBIC 3aJat0T
3aBUCHMOCTb IUIAHUPYEMBIX NEPEMEHHBIX areHTa OT MH(OpMAaIroH-
HBIX.

BooO1iie roBopsi, MPUHIMITHAIBHOW pPa3HHUIBI MEXKIY SBHBIM U
ONITHMHU3AIMOHHBIM OIHCAHUSAMHU TOBEACHHUS HEeT. YTOOBI MpOBECTH
pacyeTsl, HY)KHO PEUINTh 3aJady ONTHMHU3AIUH W TONYYHTH SIBHBIC
BBIPAXKCHHS IJIAHUPYEMbIX MEPEMEHHBIX. Pa3iiure cTaHOBUTCS OIILY-
THUMBIM, €CJIH, HalpuMep, HEOOXOJUMO MOIU(UIMPOBATH MOJCIb,
BKJIIOYMB B HEE JOIOJHHUTENBHBIE MapaMeTpbl. Torma eciau BBHIOOp
areHTa 3aJlaH SIBHO, TO TNPHICTCS MEPEeCMaTPUBATh BCE BBIPAKCHHUS
JUISl TUTAHUPYEMBIX TepeMeHHbIX. Eciu ke NpUMEeHsSeTCs MPHHIHIT
OINITHMAJIHOCTH, TO HOBOE OIMCAHWE MOBEICHMS areHTa MOJIYYUTCS
AaBTOMATHYECKH KaK pEIICHHWE TOTO K€ THIA 3a/Ja4d ONTHMH3ALHH.
Tem He MeHee, B CIIMCOK COOTHOLICHUH 010ka DA BbIpakeHHe PyHK-
[IMOHaJIa areHTa He BKiroyaercs. OOl BU] CHCTEMBI COOTHOIICHHI
0110ka DA MOXKHO TPECTABIAT CIIEIYIONIMM 00pazoM:

x=argmaxF(x,p), f(x,p)<0,

rae X — CIUCOK IJIAHUPYEMBIX MEPeMEHHBIX, P — Habop uH(OpMa-
UOHHBIX MepeMeHHbIXx, f — chmucok orpanuueHuid. BripaxkeHue

¢ynkuonana F He sBisieTcsl OTAENBHBIM COOTHOIIEHHEM DTON CHC-
TEMBI.

B nepByro ouepens, kK orpaHudeHusM oTHocsTcs Oanancsl (5.2),
(5.5). C ypaBHenuem GayaHca €CTECTBEHHO aCCOIMUPYIOTCS TPOCTHIE
OrpaHMYCHUA Ha €T0 NEPEMCHHBIC, HAIIPUMED, Tpe6OBaHI/I$I HEOTpuULa-
TEJILHOCTH 3aI1acOB HMJIM MOTOKOB. TakhWe OrpaHHuYCHUS] B KaHOHHYE-
CKOU (hOpME MOKHO TIPHCOEAUHSITH HETTOCPEACTBEHHO K OAIaHCOBOMY
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ypaBHEHHIO, 00pa3ysi OanaHCOBYIO Tpymmy orpanuucHuii Balance.
JlomonHuTeNbHBIC OrpaHuYeHus B rpynmnax Balance oObrunbl B Go-
Kax areHToB, HO MOTYT IPUCYTCTBOBaTh U B Oamancax B/l. B mocnen-
HEM cly4yae 3TH OTPaHWYEHHS HE BIUSIOT Ha PEIICHHS arcHTOB U
CITy’KaT TOJBKO JUIsI KOHTPOJISI OCMBICIIEHHOCTH MOJIy4aeMOW TPaeKTo-
pUHM MOZAEIIH.

Jpyrue orpaHndeHHs CBA3BIBAIOT MOTOKM M 3alachl M3 pPa3HBIX
ypaBHEHUH OalaHCOB WM TUIAHUPyEMbIE MEPEMEHHBIE, KOTOPBIE HE
SBIIAIOTCSA HU MOTOKAMM, HU 3allacaMu.

BryTpeHnHne orpaHWYeHHsS CBS3BIBAIOT MEXKIY COOOW TOJBKO
TUTAaHUpYEMble TepeMeHHble areHra. 4acTo 3TO — TEXHOJOTHYECKHe
orpaHudeHus. TUNUYHBINA YaCTHBIA CIIy4ail TEXHOJIOIMYECKOro Orpa-

a
HUYCHHUS — OTPAHUYCHHE BBIITYCKa X; MPOJIYKTa § arcHToM a

a a a

Xy <F(c7,VT), (5.8)
3aJaBaeMoe MPOU3BOACTBEHHOM (pyHKIMEH F , KoTOpas 3aBUCHUT OT
3atpar C] (HampuMep, TpyZJa), M MPOM3BOJACTBEHHBIX (omI0B V°,

HaXOMSALIMXCS B PACHOPsHKCHUH areHrta (cM., Hampumep, (2.1)). IIpo-
M3BOJICTBEHHBIEC (POH/IBI PACTYT 3a CYET KAlMTAIBHBIX 3aTpar C; (OH-
noobpasyromero npoaykra K, umerommx sddexktusrocts 1/b, u

YMCHBIIACTCS BCICACTBUC BBIOBITHS C TEMIIOM n .

A A
LAV (5.9)
dt b
B kanonmueckoii hopme mozesu coornorrerus (5.8), (5.9) oowe-
JMHSIOTCS B OIHY Tpyniy tura Tech. B npusHakax rpyrnsl yka3bisa-
€TCs, YTO B CHUCTEMe 0ajaHCOB 3Ta IPYINA «IIOPOKIAET) UCHOUHUK
mpoykTa X M «IOTJIONIAeT» cmoKu pecypca Cf ¥ TIpOIyKTa C, .

[To3TOMy IpyIIy TEXHOJIOTHYECKHX OrpaHHYCHHH (IIyCTYIO) CIeayeT
BBOJIUTB, JIA)KE€ €CIIH B MOJICII HET OIPAaHMYCHHUIN HA 3TH HOTOKH.

B kanonuueckoit ¢popme mozaenu ypaBaeHus 3toro tumna (5.9) He
OTHOCATCS K OajaHCOBBIM. ballaHCOBOE ypaBHEHHE JUIsi OCHOBHBIX
(GoHI0B HaZ0 OBLIO OBl BBIMUCHIBATh, €CIIM ObI MbI 3aXOTENIU OMUCATh
B MOJICJIU TIepepacipe/iesieHHe HaAKOIUIEHHBIX (DOH/IOB MEX/y areHTa-
mu. M3BecTHas 3KOHOMHYECKAs TMPAKTUKA BKIIOYCHHS OCHOBHBIX
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¢oHI0B B OanmaHChl MPEANPHUATHI OTpaskaeTcsi B MOJENIU He B OaiaH-
cax, a B 00IlleM NOHATUH KanuTana areHra [33].

Cpeny BHEUIHMX OrpaHMYEHUH BBIACISIIOTCS T€, KOTOPBIE CBsI3a-
HBI C KaKUM-TO OJHMM B3auMojencTBueM. [Ipr3HaKoM 3TOTro CIyKUT
NPUCYTCTBHE B OTPaHUYEHHUH HE TOJNBKO IUTAHUPYEMBIX, HO ¥ HH(}OP-
MalHOHHBIX NEPEMEHHBIX, U TONbKO onHoro u3 BJI. I'pynmy Takux
OTpaHWYEHUI Mbl Ha3bIBA€M pPOJIbIO0 areHTa B BJl m oTHOCHM K TUITY
Role. B nmpusnakax 3Toi rpymnmsl yka3siBaercs, B kakoM B/l ucnonnsi-
ercsi ponb. Tonpko Hanuuue poiau B HekoTopoMm BJl yctanaBnuBaer
¢axT ygactus gaHHoro arenra B 3toM B/l u, Tem cambiM, naet paspe-
IICHUE Ha UCIOJb30BaHHE B 0j0ke DA MH(POPMAIIMOHHBIX MEPEMEH-
HBIX 3TOT0 B)Z[B.

I'pynna orpaHvyeHuil posid ONKUCHIBAET HEKUH MHCTUTYT — CIIO-
JKUBILIWECS «IpaBUia Urpb» ydyacTHUKa BJI.

EcTecTBEeHHOCTH Takoro pasJiesieHUsi CTAHOBUTCS OCOOCHHO Ha-
TJISTHOW, KOTAAa IPHUXOIUTCA MEHSTh HCXOIHBIE THIoTe3bl. Hampu-
Mep, KaHOHWYecKas (hopMa Mozenn He TpeOyeT, 4TOObI areHT MPUHU-
MaJl LIeHbl KaK JaHHOCTh. MOYKHO OIucaTh areHTa a Kak MpojaBIia-
MOHOIONUCTA. [ 3TOr0 HY)KHO CYMTAaTh, YTO JJIA areHTa a LeHa
nponykTa g He MH(OpPMAaLMOHHAs, a IUIAaHUpyeMmas IepeMeHHas —

a

Py -
Onucanne mporeaypsl (GOPMHUPOBAHHS 3TUX BEIUYHH JOJDKHO
ObITh BKJIIOUYCHO B Oyiok BJI y. Tyna ke cienyeT BKIFOYUTH COOTHO-

MEHUEC, MOKa3bIBAOMIUC, YTO OCTAJIBHBIC YUYACTHUKH PBIHKA ITPUHH-
MaloT IIeHY, Ha3HAYeHHYIO MOHOIIOJIHCTOM:

Py =P

DTOT mpuMep TMOKa3bIBaeT, YTO arperupoBaHHOE MPEACTaBICHUE
MHOXCECTBA MMPOJaBIOB OAHUM 3KOHOMHYCCKHUM arcHTOM KakK JIMIIOM,
IMPUHUMAIOINUM PEIICHUA, TOAUTCA U B TOM Cliy4da€, Korja B coo61ue-
CTBE NPOJABLOB NMPeo0aal0T OTHOIICHUS KOHKYPEHIIMH, U B TOM
cllydae, KOrjia 3T0 CoOOIIEeCTBO BeeT ce0sl KaK eMHBII MOHOIIOJIHCT.
CylIecTBeHHO HE KOJIMYECTBO OJOKOB DA, MpEACTaBISIONINX COBO-
KYITHOCTh PEaJbHBIX CYOBEKTOB B MOJIENH, @ TO, KaKHe TePEeMEHHBIE
OTHOCSITCS K TUITAHUPYEMBIM, a KaKHe — K HHPOPMAIMOHHBIM.

B Mo sroif mpuuMHe MHOTAA NMPUXOAMTCS BBOJMTH MycTyio rpymmy Role
(«ponb HaOIOATEIST B3AaUMOJICHCTBHY).
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AreHT 00bIYHO ydacTByeT (MMeeT ponu) B Heckonbkux B/I. Tak,
JOMAIITHEee XO35IMCTBO BBICTYIAET MOKYIATeJIeM Ha PBIHKE MPOAYKTOB,
IPOJABLOM Ha PBIHKE TPYZa U KPEAUTOPOM Ha PhIHKE JETO3UTOB. bo-
Jlee TOr0, areHT MOXKET BBICTYNAaTh B HECKOJIBKHUX POJISIX B OJHOM U
toMm ke BJI. Hanpumep, nponsBoanTens — 3TO MpOAaBel BHIMYIICH-
HBIX IPOIYKTOB M IMOKyHateib 3aTpadeHHbIX. Ho xorma Mel cTpoum
OJIHOIIPOAYKTOBYIO MOJEJIb, 3TU MPOAAXKH U MOKYNKH IIPOUCXOIAT Ha
OJTHOM M TOM K€ PhIHKE €IWHCTBEHHOTO B MOJIEJIU arperupoBaHHOTO
MPOAYKTA.

Paznenenne MHCTUTYLHMOHAIBHBIX OTPAaHUYEHHH Ha POJM — 3TO
HeopManbHasi onepanus COACPKATEIBHOTO CTPYKTYPUPOBAHHS MO-
nenmu. HeoOxomumerit Habop u coctas 0sokoB B/I, o cymiecTBy, or-
penenseTcst HAOOpOM PoJIeii areHTOB.

[IpuBeneHHbIe BbILIE COOOpPa)KEHHS O COOTBETCTBUH COCTaBa
osioxkoB B/l HaOopy posieit MOKHO cAelaTh BIIOJIHE CTPOruMH. MMeH-
HO, MIOKa3aHo, yTo O610ku B/ MoxHO, He Hapyas NpaBUJl KAHOHUYE-
CKOH (hOpMBI, EAMHCTBEHHBIM 00pa3oM pa30UTh Ha HEJETNUMBIE Janee
«rpocTermey OJIoKK Toro ke Tuma. [IpakTudeckn MOXHO He TpH-
MEHSTh AJITOPUTM pa30HMEHUs, a cpa3y 3amuchiBaTh OJoku BJ] kak
MOJKHO OoJee ApPOOHBIMH, TIOCKOJIBKY 3TO MOBBIIMIAET 3(PPEeKTHBHOCTH
WHCTPYMEHTAIBHOW TIPOBEPKU MOJICIIH.

Eme Oonee cioxHble OrpaHUYEHUs, KOTOpPbIE MO (HOPMaIbHBIM
NpU3HAaKaM HE TMONagaloT HU B OJHY U3 IEPEUUCIICHHBIX BBIILE KaTe-
ropuii B KaHOHHYECKOW (hopMe, OTHOCAT B HECTPYKTYPHUPOBAHHBIC
rpynnel tuna Other 6ioka DA. AHaIOrU4HO B OT/ENbHBIC IPyIIbI |2
6noka BJ] oOweauHsroTCa Bee cooTHomeHus 010koB BJI, He BXOas-
mye B 0aJaHCOBBIE TPYIIIIbL.

Bce, 0 1eM roBOpHIIOCH BBIIIE, OTHOCHIIOCH K HEPEMEHHbIM MO-
JIeNId, HO B €€ COOTHOIIICHHUSI BXOJIST €IIe U MMOCTOSTHHBIE TapaMeTphbl.
OTH mapaMeTphl CUNTAIOTCS HEOTPULATENBHBIMY, @ JONOJHUTEIILHBIE
YCIIOBUSI HA HUX MOJKHO 3amucaTh B ocoOble rpymmbsl Con. Hepasen-
CTBa Ha MapaMeTphl HE MCHOJIB3YIOTCS MPU MPOBEPKE KOPPEKTHOCTH
MOJIENIM U Pa3IMYHbIX €€ aBTOMaTHYeCKUX mnpeodpasoBaHusx. Ho 3tu
HEPaBEHCTBA OCTAIOTCSl B COCTABE CIIMCKOB COOTHOIICHUH MOJIEIH JIJIst
o0JierdeHus ee aHaJUTUYECKOTO HMCCIICAOBAaHHS U KOPPEKTHOW HCH-
TU(UKALINY.
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5.4 CaoiicTBa KaHOHMYecKOH GopMBbI

lenpro onmMCHIBAEMOM TEXHOJIOTHH MOJEIHPOBAHUS  SIBISETCS
MOJJIEPAKKA B COCTABIEHUN MOJIEIEH SKOHOMUKH U B aHAIUTUYECKOM
WCCJIEIOBAHUN CBOMNCTB MOJIy4eHHBIX Mojenei. CTpykTypHas dYeT-
KOCTb MOJIENH, KOTOPYIO MPENOCTABISET €€ 3allUCh B KAHOHUYECKON
¢dopme, obecrieunBaeT BO3MOXKHOCTh 3()(EKTUBHON MPOBEPKH KOp-
peKTHOCTU Mojienu. Ho omHOBpeMEHHO B KaHOHMYECKOH ¢dopme Mo-
JIeIA BBOAWTCS MHOTO IEPEMEHHBIX M COOTHOIIEHHH, KOTOpBIE OKa-
3bIBAIOTCS COBEPIICHHO JIMIIHUMHU C TOYKH 3peHHs yA0OCTBa aHaIu-
TUYCCKOI'0 UCCJIICA0BAHNA U PCIICHUA ONITUMU3ALIMOHHBIX 3a1a4.

Kpome toro, camo no cebe aHaIMTHYECKOE HUCCIENAOBAHUE 3a/1a4
ONTUMM3ALUHI C OTPAHUUCHHUAMH B OOLIEM Cilyyae OY€Hb CIOXKHO, €€
AHAIIUTUYCCKOC PCHICHUEC MOXKXHO HaWTHU TOIBKO B OUECHb IMPOCTHIX, HE
MIPEJICTaBISIIONINX [TPUKIIAJHOTO HHTEepeca caydasx.

[lo 3TMM mpuYMHAM NPUMEHHUTEIBHO K KAaHOHUYECKOW (hopme
pa3paboTaHbl CIEAYIOIIUE CPEACTBA, MO3BOJIAIOUINE YIPOCTUTH HPO-
Lenypy aHaau3a COOTHOIECHUN MOAETIH:

|. cmenuanbHBIC AITOPUTMBI AHAIUTHYECKOT'O YHPOIIEHUS CHC-
TEMBI OTpaHUUEHUH Ooka DA, a TakKe U BCEH CHCTEMBI COOTHOIIIE-
HUI MOJIeNIM. DTH aITOPUTMBI CYIIECTBEHHO HCIONB3YIOT Kiaccupu-
KallMOHHBIE XapaKTePUCTUKU KaHOHHWYECKOi (opmbl. B pesynbrare
ABTOMAaTHYECKOTO MNPeoO0pa30BaHUsl BBIAEIACTCS AOPO CYU{ecmeeH-
noix coomnowenuii'. «JIMIMIHAE» COOTHONIGHHS NPEBPAIIAIOTCS B
BBIPaXXCHUA I «JTMITHUX> IMMEPEMCHHBIX U OTIICIIIAIOTCA OT sAJApa,

Il. ucxomHas onTHUMU3ALMOHHAS 337a4a, ONUCHIBAIOILAS TTOBee-
HUE areHTa, 3aMEHAETCS CHCTEMOM IMPOCTBIX JOCTATOYHBIX YCIOBHH
OIITUMAJIBHOCTH;

I1l. cucTeMy AOCTaTOYHBIX YCIOBHH ONTUMAIBHOCTH MOXKHO IO-
CTPOUTHh aBTOMAaTU4ECKH B aHAJIUTUYECKOM BHJIE. B pe3ynbrare HesB-
HOE ONTHMHU3AIOHHOE OTHMCAaHKE TIOBeACHUS (popMallbHO TpeBpalia-
ercsi B ABHOE. {11 ympoIIeHus 3TOTO ONMMCAaHUS JOCTATOYHBIE YCIIO-
BUS ONTUMAJIBHOCTH 3aIHUCBIBAIOTCS TOJIBKO IS Apa CYIIECTBEHHBIX
OTpaHUYECHU;

14

HpI/I BBIACJICHUN sAApa IMOTOKH JIMKBUIHBIX aKTUBOB BBIPAXKAIOTCA 4YE€PE3
MMPOU3BOJHBIC 3allaCOB, TAK YTO AAPO CYHIECTBEHHBIX COOTHOIIIEHHH MOXET
COACPIKAThb YpaBHCHHS, CBA3BIBAIOIINEC MMPOU3BOAHBIC HCCKOJBKUX IMEPEMCH-
HBIX.
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IV.3amnce AOCTaTOYHBIX yCIOBUI ONTHMANBHOCTH TpeOyeT BBe-
JIEHUs TBOMCTBEHHBIX MEPEMEHHBIX. DTH NIEPEMEHHBIC TAK)XE BBOJISAT-
Csl aBTOMATHYECKH U B KAaHOHMYECKOH (hopMe paccMaTpUBAIOTCA Kak
IUTAaHUpYEMBble TepeMeHHble areHTa. CaMH yCIIOBHUSI ONTUMAaJIbHOCTH
ABTOMAaTHYECKH OOBETUHSIIOTCS B UCKYCCTBEHHO CO3/1aBaeMYIO TpYII-
ny Choice;

V. mocie Takoil 00pabOTKN NCXOMHOM 3amucu 010K DA BKIIOYA-
eTcs B MOJEIb yXKe MPOCTO Kak Habop COOTHOLICHWH Ha IUIaHHpYe-
MBbI€ NTEPEMEHHBIE.

Kanonmnueckas popma comepXuT He TOTBKO BCE MAaTeMaTHIECKHE
COOTHOILICHHS, KOTOpPBIE 00pa3yloT MOJeTIb SKOHOMHKH, HO U JIOTIOJI-
HUTEIbHYI0 MHGOpMANUIO O pa30WeHHH COOTHOIICHWH MOJAETH Ha
OJIOKH, OMHCHIBAIOIINE MTOBEICHNE areHTOB M UX B3aUMOJIEHCTBHSA, O
pa3feNeHuu TIepEeMEeHHBIX MOJIEIH Ha TUIAHHpYEeMble W WH(pOpMAaIH-
OHHBIE, O BBIJICIICHUH B OJIOKaX 0alaHCOBBIX TPYIII U PYIIT TEXHOJIO-
TUYECKHUX OTPaHWYCHHH, CBI3aHHBIX C OajaHcaMu, poJiel CBS3aHHBIX
C ONpPEICICHHBIMU B3aUMOJCHCTBUSAM.

B xaHoHmueckoi opme MOXKHO MPEJCTABUTH BCE ACTCPMHUHUPO-
BaHHBIC MOJIEeNH 00IIero paBHoBecus U Bce Moaenu CAPD, Bkimouas
MOJIeJTh TIAHOBOW PKOHOMHKH. TONBKO B MOCIEAHENH MOoAenu HHDOP-
MallMOHHBIMH TIEPEMEHHBIMU SIBJISIFOTCS TUIAHBI (2 HE 1IEHBI) M YPOBHU
Je(QUIUTHOCTH U Ka4yecTBa MPOIYKLIUH.

Tem He MeHee, peUIOKEHHAsT KAHOHUYECKast (popMa 3aruch Mo-
JleIM He yHuBepcaibHa. Hampumep, B S5KOHOMETPUUECKUX MOJAECISX,
WCIIOJIB3YIOTCS] SMITUPUUYECKUE KOPPETSAUN MEKIY IKOHOMHUYECKUMU
MOKAa3aTeNIIMU, KOTOPbIE HEBO3MOXHO HHTEPIPETUPOBATh KaK pe-
3yJbTaT B3aUMOACUCTBUS 3KOHOMUYECKUX areHToB. GOpMalbHO OMU-
CaHHe IKOHOMETPUYECKOW MoJieNd OyJIeT COCTOSITh U3 OJJHOTO OloKa
DA. Kpome Toro, kaHoHHUYECKas opMa ITUIOXO MOJXOAMT JIJIS 3aIUCH
MHUKPOSKOHOMHUYECKUX MOJEIIEH.

3TO 03HaYaeT, YTO KaHOHWYecKas (Gopma OTpakaeT HEKOTOphIC
coJiepKaTelIbHbIE CBOMCTBA MOJIENEHN, YTO U MO3BOJISIET KOHTPOJIUPO-
BaTh BHYTPEHHIOI0 CEMaHTHUYECKYIO COrjlacOBaHHOCTh Moxenu. Ilox-
YepKHEM, YTO CBOWCTBA MOEIH, OTPaKeHHbIE B KAHOHHMYECKOH (op-
Me, SBJISIOTCS YUCTO CTPYKTYpHBIMU. OHU HE CBSI3aHBI C HHTEpIIpETa-
LUE NEPEMEHHBIX U COOTHOUIEHUM, BBIPAKEHHON UX HA3BaHUSAMM.

Kanonudeckas ¢opma momoraer He TOJIBKO pa3padaThIBaTh MO-
JIeNb, HO U CTPYKTypHUpPOBaTh MCXOJHBIE CTATHCTUYECKHE TAaHHBIE O
MOKA3aTeNAX Pa3BUTHI SKOHOMHUKH M MOJIEIbHBIE aHAJIOTH 3THUX TIOKa-
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3areneil. [loToku AeHer MeXIly areHTaMu ONMUCHIBAIOTCS (PHHAHCOBHI-
MU Oanancamu B 61okax B/I. 1o Bumy 3TuX ypaBHEeHHH MOKHO ycTa-
HOBHTH, OT KAKOTO arcHTa K KaKOMY HaIlpaBIIEHBI IOTOKH IIIATEKEN B
JAHHOM B3aUMOJECHCTBUM M KaKUM HHCTPYMEHTOM OCYILECTBISIOT
iatexxu. [locie Toro, Kak ¢ MOMOIIBIO MOAETH OYAYT BBIYMCIICHBI
3HAYEHUS TOTOKOB, MOKHO MOJyYUTh MOJEIBHBIC aHAIOTH CTaTUCTH-
YECKUX JaHHBIX. [ 3TOr0 HaJO BBIYMCIUTH CyMMAapHBIE IIOTOKH Ha
XapaKTepHOM IPOMEKYTKE BpEMEHH, CKaXXeM, B KBapTaJl WM TOJ.

OTH AaHHBIE MOYKHO CBECTH B TaOJIUILY, OTPAYKAIOIILYIO PE3yJbTa-
TBl PacyeToB IO MOJIENH B pa3pe3e INIaBHBIX KaTerOpHil KaHOHWYe-
CKOM (POPMBI: «areHT», «B3auMOJICHCTBUEY, «aAJUTUBHAS BEIIMUUHAY.
IlockonbKy 3THX KaTeropuid TpH, TaOJUIy E€CTECTBEHHO CTPOWTH
TPEXMEPHOM, T.€. COCTABIATh U3 OTAEIBHBIX JUCTOB. JINCTBI COOTBET-
CTBYIOT ()MHAHCOBBIM MHCTPYMEHTaM M OIHUCHIBAIOT X 000poT. JIuct
npeAcTaBiIsieT coboil Tabmuiy, cTOJOIBI KOTOPOH COOTBETCTBYIOT
arerTaM (Oiokam DA), a cTpoku — B3auMoeicTBusiM (0mokam BJI). B
KIIETKY JIMNCTa 3alMCBIBAIOTCS NMOTOKH IUIATEXKEH, MOJYYEHHBIX HIIU
3aIIau€HHBIX JAHHBIM areHTOM B JJaHHOM B3aHUMOJIEMCTBUU JaHHBIM
(MHAHCOBBIM HHCTPYMEHTOM.

Uro06pl Tabnuiia MONHO OTpaXkajla SKOHOMHYECKYIo HWH(opMma-
U0, COIePIKaIylocs B 0alaHCOBBIX ypaBHeHUAX BJl, kaxayro cTpo-
Ky cJIelyeT pa3pe3arh BIOJIb Ha B YacTH (TIOIyCTPOKH). B BepxHIO0
MOJyCTPOKY MOMEIIAIOTCA AOXOBI areHTa B JaHHoM BJI, a HIkHIOI0
— ero pacxojpl. BenmnunHa J0X040B OIpenensercs Kak cyMMa MoTo-
KOB CO 3HaKOM «-» B 0aJaHCOBBIX YpaBHEHHUAX AaHHOro B/, oTHoCH-
MIUXCS K JAHHOMY areHTy U JaHHOMY (DMHAHCOBOMY WHCTPYMEHTY
(cymma 1o ypaBHEHUSIM M HHAEKcaM J,k,T). Pacxoapl onpenensrorcs

KaK aHaJIorh4Has CymMMa IOTOKOB CO 3HAKOM «ty.

5.5 Cucrema noajiepKKu MaTeMaTH4ecKoro
MoJeupoBaHus 3koHoMuKH IKOMO/]

Jlnist paboThI ¢ MOJICNIIMU B KAHOHUYECKOH opMe OblIa co3aHa
uHcTpyMmeHTanbHasg cucteMa JKOMO/. Cucrema DKOMO/] nHa-
JIS)KHO TOJICPIKUBACT BCE ATAIBI PA0OTHI C MOJENBIO: OT HANMUCAHUS
COOTHOIIIEHWI 10 pacdeToB W aHajw3a pe3ynbTraroB. CTPYKTypHO-
KJIacCU(UKAIIMOHHbIE XapaKTePUCTUKN KaHOHMYECKOH (OpMBI 3aj1a-
torcs B cuctreMe DKOMO/] 1100 crienuanbHbIM CIIOcOO00M 0003Haue-
HUSI IEPEMEHHBIX, TM00 MPU3HAKAMH I'PYII COOTHOLICHHH.
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Cucrema OKOMO/I conepkuT 5 ypoBHEW KOHTPOJIS MPaBUIBHO-
CTH 3alyCH MOJAEIH B KaHOHMYEeCKOH Gopme. KoHTposb mepBhIX Ye-
TBIPEX YPOBHEH MPOBOIUTCS CTPOro (HOpMaIM30BAHO IyTEM IIPOBEP-
KU BBITIOJTHEHUS] aKCHOM KaHOHHUYECKON (POPMBI.

|. CunTakcmyeckuii KOHTpPOJab. [IpoBepka  BBIIOTHEHUS
OOBIYHBIX [IPABUIJI HAIIMCAHUS MaTEMAaTHUECKUX BBIPAKEHHH: COOTBET-
CTBHSI CKOOOK, HAJIM4MsI ONEPAaHAOB y OMHApHBIX ONEpalii U OTHO-
mreHuit u 1. 1. [lpoBepstoTcs Takxke crenuduyeckuii CHHTaKcUC Oa-
JaHCcOBBIX ypaBHeHHH (5.1), 0TCYyTCTBHE PYCCKHX OyKB B MMEHAX, I10-
CTOSIHCTBO YHCJIa apTyMEHTOB Y (YHKLUI U HEKOTOPBIE IPYTUe OCo-
OCHHOCTH CHHTAKCHCa COOTHOIIICHHI KaHOHUYECKON (POPMEI.

Il. KonTpoas 6anancoB. [IpoBepsiercs, yaOBICTBOPSIET JH CO-
BOKYITHOCTb 0aJJaHCOBBIX yPaBHEHUI MOJENH YCIOBHUIO, YTO OAMH aK-
THUB MOXET BXOAUTH JHO0 TOJIBKO B OAHO YpaBHEHHE OanaHca, JInOo B
JIBa, HO C pa3HbIMU 3HaKaMHU.

JIBI>KeHHE KaKIOro aKTHBA OIHUCHIBACTCS MOACUCTEMOHN OamaH-
COBBIX ypaBHEHH, CBA3aHHBIX MMOTOKaMU riepenad. | 'paduuaeckuit 06-
pa3 3TOH MOJCHCTEMBl YpaBHEHHH 00pa3yeT OOBIYHYIO MOTOKOBYIO
CXEeMy, KOTOPOH TPaaUIMIOHHO COMPOBOXKIAETCS OMHUCAHHUE Mojenel
9KOHOMHUKH. brarogapsi BelAeeHNIO 0aIaHCOBBIX YPaBHEHUH cucTeMa
OKOMO/] cTpouT Takue NOTOKOBEIE CXEMBI aBTOMAaTHUECKH.

I1l. KonTpoas pa3mepnoctu. OH OCHOBaH Ha MPOCTOM coo0pa-
JKEHHUHU, YTO OECCMBICIICHHO CKJIaJbIBaTh WJIM CPABHUBATH BEJIMYUHBI
pasHbIX pa3MepHOCTEH, (HampuUMep, BEC M CTOUMOCTB), MOCKOJBbKY
pe3yabTaT CYLIECTBEHHO 3aBHCHUT OT IPOW3BOJIHHO BBHIOPAHHBIX €IU-
HUII U3MepeHusi (rpaMMbl MM TOHHBI, pyOnu wim komeiiku). Ilpa-
BUJIbHASI Pa3MEPHOCTb CUCTEMBbl COOTHOIICHUI MaTeMaTHYECKH O3Ha-
YaeT €e WHBAPUAHTHOCTh OTHOCHUTEILHO HEKOTOPOH TpymIbl mpeodpa-
30BaHU MOA00US.

B xanoHuueckoi ¢opme Mozaenu Hamboyiee eCTECTBEHHO 3aja-
BaTb HE3aBUCHUMBIC PAasMEPHOCTU JId aKTHBOB, ABMKCHHE KOTOPLIX
OoInuchIBaeTcsd 0aIaHCOBBIMU YpaBHCHUSAMHA. Pasnple 3amacel OJHOTO N
TOTO € aKTHBa 0053aHbl UMETh OJUHAKOBYIO Pa3MEPHOCTb, HO U pa3-
HbIE aKTHBHI (HAaIlpUMeEp, cCyIbl M HAIWYHBIE ACHBIYM) MOTYT HMETh
OJIMHAKOBYIO pa3MepHOCTh. Pa3MepHOCTh M Ha3BaHUE AKTHBA, yKa3bl-
BaeTCs B YUCIIE MMPU3HAKOB KAXKIOT0O 0AIaHCOBOI'O YPaBHEHHUS.

[loTokr aKTMBOB HMMEIOT Pa3MEpPHOCTh AKTHBA, JACJICHHYIO Ha
BpeMsi. Pa3MepHOCTH aKTHBOB M BPEMEHH 00pa3yloT 0a30BYIO CHUCTE-
My pa3MepHOCTed Mojenu. PasMepHOCTH OCTalbHBIX MEPEMEHHBIX U
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K03(pPULIMEHTOB MOTYT OBITH BBIYHCIICHBI Uepe3 0a30BbIe pa3MepHO-
CTH 10 IPOCTHIM TpaBUJIaM B CHITY COOTHOILICHUN MOJIEIH.

Ecnu B mpoiiecce BBIYUCIIEHUS pa3MEPHOCTEN BO3HUKAET MPOTH-
BOpEUHNE — CIOKECHUE WM CPAaBHEHUE BEIWYHMH PAa3HBIX Pa3MEpPHOCTEH
— cucrteMa curHanusupyer o0 ommuoOke. OOBIYHO OHMIMOKA pa3MepHO-
CTH O3HAYAET, YTO B KAKOM-TO COOTHOLIEHUH OBUT MPOITYIIEeH MHOXH-
Tenb. Ha mpakThke KOHTPONb Pa3MEpHOCTH OKa3alics BecbMa MOII-
HBIM ¥ 3QQEKTUBHBIM METOIOM IOUCKA OIIMOOK B YPaBHEHHAX MOJC-
mu. Kortponp 6anancos, rpy0o TOBOpsi, OTHICKMBAET B COOTHOMICHHUSX
HPOITYIIEHHbIE (MJIH JIMIIHKUE) cIaraeMble, a KOHTPOJIb Pa3MEPHOCTH —
IMPOMYICHHBIC MHOXUTCIIN. BwMecTe oHM ITO3BOISIOT MCKIIIOUUTH I10-
JIaBJIsIFOIIee OOJIBIIIMHCTBO OINMOOK, OOBIYHO BO3HMKAIOIIMX IPH 3a-
MACU YPaBHEHUI.

IV.KonTpoar unpopmMauuoHHbIX cBs3eil. [IpoBepka mpaBumi
WCIIOJIb30BaHMs IJIAHUPYEMBIX U WH()OPMAIMOHHBIX MEPEMEHHBIX B
OnoKax.

V. CemanTnuyeckuii KOHTPOJb. [IpoBoas mepedncieHHbIE BbI-
mie nposepku, cucteMa IKOMO/] ogHOBpeMeHHO (hOpMUPYET Omepa-
TUBHYIO 0a3y JaHHBIX O TapaMmeTpax, MepeMeHHBbIX, QyHKuHAxX, Oa-
JaHCax, aKTUBax W OJIokax mozenu. B oty 6a3y 3aHOCSTCS MCXOTHBIC
COOTHOILICHHS BMECTE C UX KIacCU(PUKATOpaMH, a TaKKEe — Ha3BaHHUS
MIEPEMEHHBIX, OTPAXKAIOIINE UX COoAepKaTelbHblid cMbIci. [1o cobpan-
HOHM MH(OpMaNUH CUCTEMa CTPOHT OJIOK-CXEMY MOJENH, Ha KOTOPOi
OTOOpaKarOTCSl areHThl W B3aMMOJICHUCTBHUS, CBS3aHHBIE POJISIMH, a
TaK>XK€ IIOTOKOBBIC CXEMBbI IBUKXCHUA aKTHUBOB.

CeMaHTHYECKUI KOHTPOJb ONHpaeTcs He Ha (POPMAIBHYIO
CTPYKTYpPY MOJIENIH, @ Ha KOHKPETHYIO COJIepKaTeIbHYI0 HHTEpIIpeTa-
U0 €€ TTePEMEHHBIX U OJIOKOB.

Kak y»xe roBopuiioch, COOTHOIIEHUS! MOJIEH TIOJIBEPraloTCs aHa-
JUTUYECKUM IpeoOpa3oBaHUsAM, KOTOPBIE Jal0T BO3MOKHOCThH Mpel-
BapHUTEIHHOIO HCCIIEIOBAHUS MOJENH. DTO MO3BOJIAET MOTYyYUTHh Ka-
YECTBEHHBIE PE3YNbTAThl, ONUPASICh HA KOTOPHIE MOXHO TOYHEE WH-
TEPIPETUPOBATH PE3YIbTaThl YUCIEHHBIX 3KCIIEPUMEHTOB C MOJEIIBIO
Y LEJICHANPAaBIEHHO UX IUIAHUPOBATh.

[MpuknanHble MOJETN 3KOHOMHUKH pa3HOOOPa3HEI IO BUY B CHITY
HEIIOBTOPUMOCTH BHYTPEHHUX MEXAHU3MOB S3BOJIOLMU KOHKPETHOU
SKOHOMHMKH B OIIPEIENICHHBIH NEepHOJ] BpEMEHU U B CHIIy pa3HooOpa-
3ust IpobJIeM, Ha pelIeHre KOTOPhIX OPHEHTHPOBaHbI Mozenu. Kpome
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TOT0, MOJIETI SKOHOMUKH, OPUEHTHPOBAHHBIE HA MOIy4YE€HUE COCTOS-
TEJIbHBIX KOJIMYECTBEHHBIX AHAJUTHYECKUX WM MPOTHO3HBIX OIEHOK,
NPEACTaBISIIOT COOOH BEChbMa CJIOKHBIE HEJMHEHHBIE CHCTEMbI YpaB-
HEHHH W HepaBeHCTB. be3ommOo4HO mpeoOpazoBBIBATH M HCCIENO-
BaTh MX BPYYHYIO HACTOJNBKO TPYJOEMKO, YTO MPAKTUYECKH, MOKHO
CUYHTATh, HEBO3MOXHO. Tem Ooee 9To 10 X0Oay pa3pabOTKu MepBOHA-
yajbHasi BEPCHUS MOJEIN HECKOJbKO pa3 moaudunupyercs. Ilostomy
BO3HHMKAET COOJIa3H MEHITh MOJIENb M0 XOJy HCCIICAOBaHHA, a 3TO
0OBIYHO HAPYIIAET CUCTEMHOCTh UCXOJHBIX THIIOTES.

OTH TPYAHOCTH YIAETCsl MPEOAOIETh C MOMOIIBI0 COBPEMEHHBIX
CHCTEM KOMIIBIOTEPHOM anreOphl, KOTOPBIE Aal0T BOBMOKHOCTH aBTO-
MaTHYECKH TOBTOPHUTH JUIMHHBIM IUKJ BBIKIAIOK Mocie Moaupuka-
1y Mozenu. [Ipu 3ToM oueHb MosIe3HON OKa3bIBAaETCsl COOpaHHAas CO-
JepkaresnbHasi WHPOpPMaLUs O COOTHOLICHUAX W INEPEMEHHBIX, I10-
CKOJIbKY OHa MO3BOJIIET TIOMHHUTH MPOUCXOXKJCHNE TPEO0Opa30BaHHO-
IO COOTHOLICHUS.

Koneuno, cama kommeroTepHas cucreMa OKOMO/l He Moxer
IIOCTPOUTh MoJeib. HO B HEM MOXKHO XPaHUTh MHOIO «3arOTOBOK» H
cTapbix Bepcuil. C MOMOIIbIO CUCTEMBI MOKHO MIPOBEPUTH, MOAXOMAT
7 cTapble OJIOKHM K HOBOM Mozenu. B pa3HbIX Mozensx pa3Hble 0J10Ku
MOTYT MOJIY4YUTh OJHO M TO K€ Ha3BaHUE, KOTOPOE J0 U3BECTHOM cTe-
neHu OyieT OTpakaTh KaTerOpUalbHYIO CTPYKTYPY CUCTEMBI MOJienei
CJI0KHOMU CHCTEMBI.

Cucrema OKOMO/I oprann3oBaHa B Buae Habopa (QyHKUIUH U
MpoLeayp, 00ECICUNBAIOIINX 3AIIUCh U TOCJICIYIONIYI0 padoTy ¢ MO-
JIensiMu B KaHoHMYeckod ¢opme. llocieansss Bepcust CUCTEMBI
DOKOMO/] peanu3zoBaHa B cpeie KOMIbIOTepHO# anredper Maple.
O®yukuun U npouenypsl OKOMO/J onpenensdiorcs B AByX OuOIHO-
TEYHBIX (aiinax, cojepxamux QyHKIUU cOopa HHPOpMAIH O MOJie-
JM 1 KOHTPOJII KOPPEKTHOCTH MOAEIH U (YHKLUUH OOLIero HazHaue-
HUSI, KOTOpBIE YIPOIIAIOT Mpoliecc aHanu3a mozaenn. Kpome 6ubmmo-
TeK, B coctaB cucteMbl DKOMO/] BXOAT MaKkpOCHL.

[Ipoext B cucreme DKOMO/[ coCcTOUT U3 MOCIENOBATEIBHOCTH
pabounx Mws-gaiinos.

Brnokn DA kanoHm4yeckoil (OpMBI 3aIMCHIBAIOTCS B OTIEJIBHBIX
¢aitnax — pabounx ¢aiinax arentoB. Co3mpanue 3Tux (aiyioB — mnep-
BBIA 3Tanm pa3paboTku Monenu. COOTHOIIEHUS] MOJIETIH BBOISTCA B
OOBIYHOM MaTEeMaTUYECKOW HOTAI[MKM KaK apryMEHThl ()YHKIHH, COOT-
BETCTBYIOIIIUX TPYIIaM COOTHOIICHWI KaHOHWYecKor Gopmbl. Heob-
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XOJUMBIE NMPU3HAKU Tpynn (pa3MepHOCTh, Ha3BaHHWE AKTHBA, CIIMCOK
WCTOYHUKOB U CTOKOB M IIp.) TOXKE BBOJSATCS KaK apryMEHTBI 3THX
(GyHKITHIA.

OyHKIMKM BBOJA TPYMI TaKKe COOMPAIOT U COXPaHAIOT HH(Op-
Maluio 00 OTIENFHBIX COOTHOLICHUSIX M BXOAALIMX B HUX IEPEMEH-
HBIX. B yacTHOCTH, COXpaHseTcsi UCXOIHBII BUA COOTHOIIEHHS, KOTO-
pBIii MOKHO OyIeT YBUAETH IIOCIE BCEX NMPEeoOpa3oBaHMHA MOAEIH.
Pa3mepHOCTh MepeMEHHBIX U MapaMEeTPOB ONPEAEAETCS U COXpaHs-
€TCsl aBTOMaTHU4ECKH, MOJIb30BATENb MOXKET IaTh UM COJepKaTeIbHbIe
Ha3BaHMA.

[Topsnox BBOsA IpyMIl OTpaHUYEHHUM MPOU3BOJIEH, a UX ONUCAHNE
MOJKET TEepPEMEXaThCs TEKCTOBBIMM KOMMEHTApHUSIMH W BCIIOMOTa-
TEJIbHBIMU BBIKJIAKaMH.

[lockompky B cHCTEMax KOMIBIOTEPHOH anreOpsl HE Bcernaa
MOJKHO W BCeT/ia HeyA0OHO paboTaTh C MHOTOMHACKCHBIMU 0003HaYe-
HusiMH, B 3amucu cuctemoir JKOMO/I ypasaenwii (5.2) w3 ueThipex
MHJIEKCOB MOTOKA U IByX MHJIIEKCOB 3araca COXpaHsieTcs TOJIbKO OMH
— MHJICKC areHTa WK B3auMoJeicTBus. YacTh HHPOpMAIH, KOTOPYIO
HECYT OCTaJbHBIC TPH MHAEKca, GUKCHpYyeTcst B 0aze JaHHBIX, KOTO-
pble cobuparotcsl B mpouecce BBoaa rpymm. s cebs aBTop Monenu
MOJKET OTpa3uTh 3Ty WUH(POPMAIMIO B MHOTOOYKBEHHBIX HHAMBUIY-
aNBbHBIX UMEHAaX IEepeMEHHbIX, Ha KOTOphIe KaHOHWYecKas hopma Mo-
JIeJIi He HaKJIaJAbIBaeT HUKAKUX OrPAaHUYCHHH.

[Ipu co3nanuu 6i10ka DA He HaIO NMPUITMCHIBATE HHIEKC KaXKIOU
TUTAHUPYEMOM TIePEeMEHHOM, OH OyZeT MPUCBOEH aBTOMAaTHYECKU MPHU
cbopke Mozenu. B cucreme npenycMoTpeHa BO3SMOXKHOCTb KOHTPOJIH-
pyemMoro nepeMMeHoBaHuUs BeanuuH. CTapoe UMs OCTaeTCsl B HICTOPHU
nepernMeHoBaHui. [Ipu odepeaHOM MEeperMEHOBAaHUM MPEIBICTOPHUS
MpoBepsieTcs, TaK YTO KOHTAMHMHAIMS UMEH UCKIII0YaeTCsl.

B pabouewm aiine cOOpku Bce OMHCaHUS areHTOB COOMPAIOTCS B
o01IyI0 cucTeMy ypaBHeHHI. B HeM ke BBOJSATCS BCE COOTHOIICHHUS,
oTHOocsmuecs k Omokam BJI, koropbie u 3ambikatoT monens. Cie-
nyromue 3a (ainoMm cOopku paboune (aiiabl comepkar MocienoBa-
TEJIbHBIE NPeoOpa3oBaHUsl MOZEIH, HCCIEJOBAaHUE €€ YIMPOILEHHBIX
BapHAaHTOB, a TAK)KE pa3Hble BAPHUAHTHI PACUETOB U MPEACTABICHUS HX
pe3yIbTaTOB.

OObIyHO B mpouecce Npeodpa3oBaHuil MOJEb MPEACTABIAETCS B
BUJIE JBYX CIIUCKOB COOTHOIIEHUH. [IepBhIil COEPKUT SIBHBIE BhIpa-
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YKEHHSI UCKJIIOYCHHBIX MIEPEMEHHBIX, & BTOPOU — SAPO HETPUBUAIIBHBIX
COOTHOILICHUI Ha OCTaBIUECS IEPEMEHHBIE.

[Ipoekt B cucreme DKOMO/] odopmisieTcss Kak OTACIBHBIA Ka-
TaJIoT, YKCIo U Habop ¢aiinoB B HeM He pernamentupyercs. [o cio-
JKUBILEHCS MPAKTHUKE MPOEKT MpPeACTaBisieT co00il BEpPCHUI0 MOAETH,
KOTOpasi OTIIMYAETCS OT APYTHX BEPCUI OMHCAHUSIMHU OJIOKOB DA HIH
B/

[IpeoOpazoBanust MOAENN HE BCEra CBOISATCS K HCKIIOUYCHUIO
MEPEMEHHBIX HJIM BBIIEICHUIO YAaCTHBIX CIydaeB. JTO MOTYT OBITh M
HETPUBUAIBbHBIE MOAU(HUKAIMK CHCTEMBI COOTHOIIICHUH, Hampumep,
Mepexo/i OT HEMPEPHIBHOTO BPEMEHU K JUCKPETHOMY, WM alllIPOKCH-
Malys YCIOBHH JOMOMHHUTENbHOCTH. OHAKO, B OTAMYHE OT MoAudH-
Kallid UCXOIHBIX OJIOKOB, KOTOPBIE OTPaKAIOT M3MEHEHHE COAepIKa-
TENBHBIX MPEATONI0KEeHNH, MOAU(UKANK B TIpoliecce Mpeodpa3oBa-
HUI HOCAT Oojiee (OpMabHBI U YHH(DUIIMPOBAHHBINA XapakTep. DTO
— TmpeoOpa3oBaHUs COOTHONIICHHWH OMpeAeNieHHOro Thma, Ooyiee WM
MeHee He3aBHCHMBIE OT MX COJEPIKaTeNBHOTO cMbIcia. Ecimu He Tpe-
OyeTcss M3MEHEHHUsl TOpsiaKa NpeoOpa3oBaHUN, TO MPeoOpa3OBaHUs
MOJU(QHUIIMPOBAHHOW CUCTEMBI COOTHOUICHWI MOBTOPSIOTCS aBTOMa-
TUYECKH 32 HECKOJIBKO MUHYT.

Beimosnaenue daitioB Maple npu 4ucieHHBIX dKCHEPHUMEHTaX C
MOJICNTBI0 MOKET OBITH OpraHu30BaHO moj ymparieHueM Microsoft
Excel. Torma ucxomnsie maHHbIE BBOAATCS cpeictBamu EXcel, a pe-
3yJIBTAThl BRIBOASATCS B BHE Tabuuil 1 rpadgukos Excel.

IIpumep mocTpoeHMsi MOJENM 3KOHOMHKM PoccuM, ydHThIBaro-
meil TeHeBoW obopot, cpeactBamu cucteMbl DKOMOJ mompoOHO
omucas B [33].
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IJIOCCAPUI

ArperupoBanue — COCIMHEHHE OT/ACIBHBIX CIMHUI] WIN TaHHBIX B
eIMHBIA MOKa3aTelb; MpoLexypa I'PYNIHUPOBKH OOBEKTOB B KaTEro-
PHIO BBICHICTO YpPOBHS, HampuUMep HHIMBUAOB B OOIICCTBEHHbIC
TPYIIbL. ATPErHPOBAHHBIC MMOKA3aTeNH MPEACTABISIOT 0000IICHHBIC,
CHHTETHYCCKHE M3MEPUTENHN, 00bEANHSIONINE B OJHOM OOIIEeM IOKa-
3aTelic MHOTUE YaCTHBIC.

AVIMTHBHOCTb — CBOICTBO BEIMYMH, COCTOSIICE B TOM, YTO 3HAYE-
HHE BEJIMYMHBI, COOTBETCTBYIOLIEE LEIOMY OOBEKTY, PaBHO CyMMeE
3HAQUEHHH BEJNYMH, COOTBETCTBYIOLIUX €0 4acTsM, IPH JI0OOM pas-
OreHun 00BbEKTa Ha YacTH.

Bbananc komMMmepueckoro 0aHka — OyxraiaTepckuil OamaHc, OTpa-
JKAIOMINH COCTOSIHUE MPHUBICYCHHBIX M COOCTBEHHBIX CPEACTB, X UC-
TOYHUKH, pa3MeIlIeHHEe B KPSIUTHBIC U IPyTUe ornepaiyu. Pasnuyaror
0ayaHCOBBIC aKTHBHbBIC CUeTa (OHM OTPAXKAIOT UCIIOIb30BAHUE PECYp-
COB ¥ BKJIIOYAIOT JICHEXHBIE CPENCTBA B KAaCCaxX, KPaTKOCPOUYHBIE U
JIOJITOCPOYHBIE KPEIUTHI, 3aTPaThl HA KalUTaJIbHbIC BIOXKEHHS; 1e0H-
TOPCKYIO 3aJI0JDKCHHOCTb, IPOYKME OTBJICYCHHBIC CPEICTBA) U MACCUB-
Hble cueTa (OHHM COCTaBISIIOT pecypchl OaHKa M BKIIOYAIOT (DOHIIBI
0aHKa, IENO3UTHl (PU3HMIECKUX W FOPUIMUECKUX JIUII, CPECTBA B pac-
yeTax, NPUOBLIb, KPEIUTOPCKYIO 3a10JDKEHHOCTB).

Bananc — ypaBHEHHe, OTpaXkalollee PACIpPEACICHUE MaTepUaIbHBIX
WM (MHAHCOBBIX PECYpPCOB, UCXOJS M3 Pa3IMYHBIX UCTOYHUKOB I10-
CTYIJICHUSI ATUX PECYPCOB.

BaHKHOTBI — JICHE)XHbIC 3HAKU, BBIYCKaeMble B OOpallieHHE ICH-
TpaJIbHBIMH SYMHUCCHOHHBIMH OaHKaMH. B HacTosiiee BpeMs sSBISIOTCS
OCHOBHBIM BUJIOM OyMa)KHBIX JICHET.

Be3Haqu4Hble IEHbI'M — JICHSKHBIC CPEJICTBA, TUIATEKHU KOTOPHIMHU
COBEPIIAIOTCS MTyTEM MEPEUUCIICHUH 110 CUeTaM B KPEIUTHBIX yUpexK-
JICHUSIX M 3a9€Ta BCTPEUYHBIX TPEOOBaHH.

Bunapuoe ornomenne. Ilapa (X,y), X,yeG, rne G — MHOXeCTBO

NPOU3BOJIBHON TPUPOABI, HAXOANUTCS B OMHAPHOM OTHOIICHUH XRY ,
ecm (X, y)eR,rme RcGxG.
BiokeTHOE orpaHnyenne — GUHAHCOBOE OIPaHUYUCHUE HA PacX0j10-

BAaHUC NCHCKHBIX CPCACTB U3 6I0)1)KeTa, BbIpa’xacMoc€ B CI)OpMe npe-
ACJBHO JOMMYCTUMBIX pacXxod0B.
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BanoBoii BuyTpennunii npoaykr (BBII) — o6o0matommii SK0HOMH-
YECKHUI MOKa3aTeNb CTATUCTUKH, BHIPAKACT COBOKYIHYH) CTOMMOCTb,
MIPOM3BEICHHYIO BHYTPY CTPaHbI, B PEIHOYHBIX IIeHaX. PaccunTrIBaeT-
cs TpeMsl METOJIaMU: TI0 JIOXOJaM, 10 pacxojaM M MeTojaM J100aB-
JICHHOW cToMMOCTH. [IpuMeHsIeTcs B CUCTEME HAllMOHATIBHBIX CUCTOB
(CHC). BBII paccuntbiBaeTcsi B (haKTHUESCKMX OCHOBHBIX M PBIHOY-
HeIX meHax (HomuHanbHbA BBII). [ns wsyuenus nunamukun BBII
MIPUMEHSIIOTCS TTIOCTOSTHHBIC IICHBI.

BuI0bITHE MOIIIHOCTH — JIMKBUIALIMS, PealTu3alius, nepeaada JpyruM
MPEINPUATHASIM U THOENb OT CTUXUHWHBIX OCICTBUI OOBEKTOB, YNCIISI-
IIMXCS B COCTABE OCHOBHBIX CPEJICTB.

Bommykaas pynxuus. Oynkuus f(X), onpeneneHHas Ha BBITYKIOM

MHOKECTBE X, BBITTYKJIas, eciu
F(AX+QL-A)Y)<AT(X)+L-A)f(y) VA€[0,1], VX,ye X. Ecau
fAX+A-A)Y)=2AT(X)+Q1-A)f(y) VAie[0]], Vvx,yeX, 10

(yHKIHSI Ha3BIBAETCSI BOTHYTOM.

Beinyck — 1) 00beM MpoAyKIMY, TPOU3BOAUMON B pe3yjbTaTe PyHK-

[IMOHUPOBAHUS OpPraHM3AlUU, NPEANPUATUS; 2) CTOUMOCTH BBIIY-

IICHHBIX PHIHOYHBIX W HEPHIHOYHBIX MPOAYKTOB M YCIYT BO BCEX OT-

paciix v CEKTOpax SKOHOMHUKH.

JeHexHasa Macca (IeHe:kHbI arperat M2) — COBOKYITHOCTh HaJTN4-

HBIX JIeHer B oOpamieHun (arperatTM0) u OCTaTKOB CPEICTB B HAIHO-

HAJBHON BaJIIOTE HAa cueTaxX He()WHAHCOBBIX OpraHM3alHd W (u3Nde-

CKHUX JIUIIL.

Jlenmo3uT — BKJIaJ B OaHKHU U cOeperarebHbIC KacChl.

Hedasimust — 1) u3parue u3 odpaineHnss N30BITOYHON JIEHEXKHON Mac-

ChI, COIIPOBOXKJIAaeMOE OOILIUM CHU)KCHHUEM YPOBHS IICH; 2) TOBBIIIIE-

HUE TOKYTIaTeIbHON CIIOCOOHOCTH HAITMOHAIBHON BaTIOTHI.

JlomanrHee X03iiCTBO — O/IMH M3 TPEX OCHOBHBIX CYOBEKTOB 3KOHO-

MHUYECKOW NEeATENBHOCTH (TOCYAAapCTBO, TMPEANPHUSTHS, JIOMAIITHUE

x03s1#icTBa). OXBaThIBACT IKOHOMHUECKHE OOBEKTHI M MPOIIECCHI, MPO-

UCXOJSIINE TaM, TJI€ IIOCTOSHHO MPOKUBAET YETIOBEK, CEMBSI.

3akon Bajgbpaca — yTBepk/eHHE, COTJIACHO KOTOPOMY IIOJTHAS IIeH-

HOCTh TOJIB3YIOIIUXCS CIPOCOM TOBApoB (MPOU3BENICHUE IICHBI Ha

obbeM cmpoca) paBHa OOMmIEH IEHHOCTH TpeiaraéMbIX TOBapOB

(mpou3BeeHNE TIEHBI HA 00BEM MPETOKEHUS ).

3aMKHyTasi IKOHOMHUKA — MOJIETh «CaMOJOCTATOYHOI» dKOHOMHUKH,

C HE3HAYUTEJIBHBIM Y/ICJbHBIM BECOM BHEIIHEH TOPTOBIIH.
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3aTpaTbl — BBIpaXEHHBIC B ICHE)KHOW (POPME PacXoAbl MpeanpUsTHA,
npeAnpuHAMATeIe, YacTHBIX MPOM3BOAMTENCH Ha MPOU3BOJICTBO,
oOpartieHue, cOBIT MPOMYKITNH. 3aTPaThl HA3BIBAIOT TaKXKe HM3IEpiKKa-
MH.

HWmMnopT — BBO3 TOBapoOB, pabOT, YCIYT, pe3yIbTaTOB HHTEIUICKTYalb-
HOM JeSITeNbHOCTH U T.II. HA TAMOXXECHHYIO TEPPUTOPUIO CTPAHbI U3-3a
TpaHuIlEl 0e3 00s13aTENBCTB 0OPATHOTO BEIBO3A.

HNupaexe meH — Mokasarenb, BBHIPAKAIOUIMA OTHOCHUTEIbHOE HM3MEHe-
HHUE CPEJHEr0 YPOBHS LIEH TOBAPOB BO BPEMEHHU.
NHcTUTYyHHOHA/IbHbIE (BHELIHHE) OrPAHMYEHUS] — OINMCHIBAIOT
CJIOKMBHIMECH ITpaBUia B3aHMO}Z[CI710TBPI5[ 3KOHOMHNYCCKUX ar€HTOB.
Nudasuus — obecueHeHne OyMa)XHBIX JIEHET, COMPOBOXKAAIOIICECs
POCTOM IIEH Ha TOBAphl U MaJCHUEM peaibHO 3apaboTHON IIaThI.
Kanonuueckas ¢opma mMoaean 3KOHOMUKH — (OpMaNbHAs CTPYK-
Typa MOJIENIM CHCTEMHOTO aHalln3a pa3BUBAIONICHCS HSKOHOMHKH,
YIOBJICTBOPSIOLIAS ONPEEIEHHBIM TPEOOBAHUSIM.

KanuranbHble 3aTpaThl — 1) HCIOJIB30BaHHE HMHBECTOPOM CBOETO
KaluTasa, a TAKKe 3TOT e KaruTall JJsl BOCIPOU3BOJCTBA OCHOBHBIX
(OHIIOB, CHHOHUM KAaIMTAJIOBIOKCHHUS; 2) COCTaBHAs YacTh KaIlWTa-
noo0pasyrommx WHBeCTHIHN. [IpencTaBisroT coOOW COBOKYITHOCTB
3aTpaT, HANpaBISIEMbIX Ha CO3/IaHUEC W BOCIPOU3BOJCTBO OCHOBHBIX
(hoHI0B.

Kpa3umerpuka — HCIonb3yeTCs Ui U3MEHEHHS YIIOBOTO PaccTos-

HHA MEXIy BeKropamu: s Jioosix X,yeR™, x#0, y=0,

p(X, y)=‘%x||—m”; obnamaeT  CIIEAYIOMUMH  CBOWCTBAMHU:

p(X,y)=0 Torma u TOJNBKO TOr/A, KOTJa BEKTOPHI X,Y KOJLIMHEAp-
e, p(aX, fX)=p(X,y) ana Bcex «,f>0; ecnu l!im X, =X#0,
—>00

limy, =y=0, 7o limp(x,y)=p(xy).

Koneuynoe notpedienne — 1) mokazaTeinb MEeXOTpPACICBOro OanaHca,
KOTOPBIA BKItO4YaeT (HOHABI TMOTPEOJICHHWS W HAKOIUICHHS, a TaKke
BO3MEIICHNE BBIOBITHS OCHOBHBIX (DOHIOB; 2) TIOKa3aTelb KaTerOpyuu
CHUCTCMBI HAITMOHAJIBHBIX CUYCTOB, xapaKTepmonme/i HCIIOJIB30BAHUC
BaJIOBOI'0 BHyTpeHHero mnpojaykra. [IpeacraBiser co0oil CTOMMOCTH
TOBapOB U YCIYT, NPEIHA3HAYCHHBIX IS YIOBICTBOPEHUS WHIUBHITY-
AJIBHBIX U KOJNICKTHUBHBIX HOTpe6HOCTeI>'I.
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Kop3una (ToBapHast) — Ha0Op TOBapOB-TIpeACTaBUTENEH (IPOAYKTOB,
yCIyr) B 3aJaHHBIX KOJHYeCTBaxX c IeHaMu. Mcmone3yercs mpu uc-
YHCJICHUH MHIEKCOB MOKYIAaTEIbHOW CIOCOOHOCTH BAaNlIOT, MHIEKCOB
CTOMMOCTH JKM3HU (B 3THX CiIydasxX dYaile ymoTpeOmnsercss TepMUH
«MOTpeOUTENbCKass KOP3UHay), Ne(IATOPOB, a TaKKe IS MEXIyHa-
POIHBIX COIOCTABICHUN COLIMATbHO-I)KOHOMUYIECKUX [TOKa3aTeneH.
Ko duuuent 3nactuuynocT — Kod3hOUIUCHT, XapaKTePU3YIOIIHNA
OTHOCHUTENIbHOE M3MEHEHHE OJHOT0 MpPHU3HAKa MPU €IUHUYHOM OTHO-
CUTEJIEHOM U3MEHEHUU JIPYToro.

KpeauTHasi kapTa — IMEHHO MIATEKHO-PACYETHBIM JOKYMEHT, BbI-
MYIIEHHBIH OaHKOBCKUM WJIM HHBIM CIICIHATH3UPOBAHHBIM KPEIHT-
HBIM (TOPTOBBIM) YUPEKIEHHEM, yJIOCTOBEPSIOINN HAJIWYHE B COOT-
BETCTBYIOILIEM YUPEXKICHUN CUETa BIIaJeNbLa KPEIUTHOM KapTOUKH U
JAIoIUil IpaBO Ha MPUOOPETEHHE TOBApOB W yCIyr Oe3 ymiaThl Ha-
JIMYHBIMU JIEHbTaMHU.

KpenutHasi uHMsI — ropuauueckd oQpOpMIICHHOE O0s3aTeIbCTBO
0aHKa WIK JPYroro KPeIuTHOTO YUpEKACHUS Iepell 3aeMILIUKOM Ipe-
JIOCTaBIATh €My B TE€UEHHUE ONPEeIEHHOrO Tepruoia KpPEeIUThl B Ipe-
JIeax COrJIaCOBaHHOTO JTUMHTA Ha OTOBOPEHHBIE LEITH.

Kpeaut — ccyna B AeHeKHON WM TOBApHOU opMe Ha YCIOBHUAX BO3-
BpPaTHOCTH M OOBIYHO C YIUIATOM MPOLEHTA; BBIpaXKaeT IKOHOMHYE-
CKH€ OTHOILEHUS MEXAY KPeIUTOPOM U 3aeMILUKOM.
Jlekcukorpauueckuii NOpsiAOK — OTHOLICHUE NPEANOYTEHUS, IPU

KoTopoM osieMeHT Xe€R" mupemmournrensHee dmementa YeR",
X > 1 Y » €CIH cymiecTByeT 1<K <n,uro x, =Y, mus i<k u X, >Y,.

JIMKBHIHOCTH — CIIOCOOHOCTH IEHHOCTEH (aKTHUBOB) OBITH OBICTPO
MPOJAHHBIMH TIO IIeHe, OJM3KOW K PHIHOYHOM; JIMKBUIHBIA — 0Opa-
[IA€MBIN B J€HBT'H.

Makpo3koHOMHKa — 1) METO/I SKOHOMHUYECKOTO aHalIn3a, OCHOBAH-
HBIi Ha OIIEHKE arperupoBaHHBIX IOKa3aTenel; 2) 3KOHOMHYECKas
HayKa, UCCIEAYIOIIas SKOHOMUKY Kak LIeJIoe, a TAKXKE BayKHEUIINE ee
ceKTopa (IOMOXO3sHCTBa, OM3HEC, TOCYAapCTBEHHBI CEKTOp W T.II.
WIH TI0 JIPyTol Kiaccu(pUKaluy MPOMBIILIEHHOCTh, CEIhCKOE XO035Tii-
CTBO, (PMIHAHCOBBIN U CTPaXxOBOM PHIHOK, MOTPEOUTENHCKUI PHIHOK U
T.J.) ¥ UCTIOJB3YIOIAs I 3TOTO arperupoBaHHbIE MAaKPOIKOHOMUYE-
CKHe€ TIOKa3aTeNu U UX CBS3H.

MartemaTn4yeckass MoAedb — YIPOIIEHHOE ONHCAaHUE PEaTbHOCTH C
MOMOIIIBIO MATEMaTHYECKUX MTOHITHH.
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MartemaTH4yeckoe MOIeJIMPOBAHME — TIPOLIECC TOCTPOEHUS U U3yde-
HUSl MaTEMaTHYECKUX MOJIeNel peasbHbIX MpOoIeccoB U ABIeHUil. Bee
€CTECTBCHHBIE U OOIIECTBEHHBIE HAYKH, UCIIONB3YIOIIIE MaTeMaTHie-
CKMH ammapart, Mo CyTH 3aHHMAIOTCS MaTeMaTHYECKUM MOJEIHPOBa-
HUEM: 3aMEHSIOT PEaJbHbIi OOBEKT €ro MOJIENBI0 U 3aTeM H3y4yaroT
MOCJIETHIOHO.

MaremaTnuyeckasi 3JKOHOMHMKA — HalpaBJICHUE TEOPETHUECKON KO-
HOMMKH, HCTIOJIB3YIOIEE MAaTEMATUYECKOE MOACTUPOBAHIE U METOBI
JUIS BBISIBIICHHS 3aKOHOMEpHOCTeH u 3()(eKTOB B IKOHOMHUECKHX
cucrteMax. 3aHUMAeTCs] ONMMCAaHUEM OTHOLICHUH UM IPOLIECCOB, MPOUC-
XOAAIIMX B SKOHOMHKE, C MOMOIIBIO CHEIHANBHBIX (popMann3oBaH-
HBIX SI3IKOB M aHAJU30M 3THUX INPOILECCOB M OTHOIIEHUI METOIaMHu
MaTEMaTHKH.

Martpuua I'ecce (reccman) — MaTpuua, COCTaBICHHAs! U3 BTOPHIX Ya-
CTHBIX TIPOU3BOIHBIX (PYHKIIHH.

Me:xoTpaciaeBoii 0anaHCc — 3KOHOMHMKO-MaTeMaTH4YeCcKas MOJEINb,
oOpa3zyemasi MEPEeKPECTHbIM HAaJOXXEHUEM OaJaHCOB pacHpeAeiIeHUs
NPOAYKIMU (CTPOKH TaOJUIIBI) U 3aTpaT Ha MX MPOU3BOACTBO (CTOJO-
1Ibl); JETAIBHO OTpaXkaeT MPOU3BOACTBEHHBIE U XO35IICTBEHHbIE CBSI3U
otpacieii. CocTaBisieTcs B ICHEKHON W HATYpalbHOW (hopMax; TIIaB-
HBIE MOKa3aTeln — KO GHUIHUEHTHI TOJTHBIX 3aTpaT u KO UIMESHTHI
MPSIMBIX 3aTpart.

Mukpo3koHomMuka — 1) METoa SKOHOMHUYECKOTO aHan3a, 0a3upyro-
IIMACS HAa OLEHKAaX M HCCIEIOBAHMAX IOBEICHUS HHIMBHIYaTbHBIX
€JMHUI] XO3SHCTBEHHOTO MpoIecca — NpeAnpuHUMaTenel (Ipearnpu-
ATUI) W TOTpeduTeNel; IpH 3TOM BCSKas MHIMBUAYyaJIbHAs €AMHULA
cuHTaeTcsi CBOOOMHOW M M30JUPOBAHHOH; 2) pa3fell SKOHOMHUYECKON
HAYKH, CBSI3aHHBIH C W3yYe€HHEM OTHOCUTEIILHO MaIOMAaCHITaOHBIX
SKOHOMUYECKUX TPOIECCOB, CYOBEKTOB, SABIEHUHN (TpeANPUATHIA,
bupmMm, npeanpUHUMATENEH, UX XO3IHCTBEHHOW NESITENbHOCTH, KO-
HOMHYECKHUX OTHOLICHUH MEX]Ty HUMH).

MHuoro3naunoe 0Todpazkenue — orodpaxenue ¢: X — 2" | koTopoe
CTaBUT B COOTBECTCTBUC KAXIOMY JJICMCHTY X MHO)KecTBa X HEKO-
Topoe MHOXecTBO @(X) Y .

MogaenupoBaHue — HCCIIEIOBaHNE OOBEKTOB IMO3HAHUS HA MX MOJE-
JSIX; TOCTPOCHHE M HW3Yy4YCHHE MOJeNed peajbHO CYLIECTBYIOIUX
IPEMETOB, MPOLECCOB WU SBICHUIN C LEJBIO MOJIy4eHUsl 0OBsICHE-
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HUHM 3TUX SIBICHHUN, a Takxke A MpeAcKa3aHusl sSBJICHUH, MHTEpe-
CYIOLINX MCCIIEAOBATES.

Mogean — 1) obpazern (3Tal0H, CTaHAAPT) JJIT MAacCCOBOTO M3TOTOBJIE-
HUSI KaKOro-T100 M3JeNus WIH KOHCTPYKIHMH; THII, MapKa, HAaHMEHO-
BaHME M3/CIH WM €r0 HOMEp B MOZETHHOM PsIy; U3Aeine (MHOTAA
13 JIETKooOpabaThIBaeMOro MaTepHala), ¢ KOTOporo cHuMaercs (op-
Ma JIJIsl BOCIIPOM3BEJICHHS B IPYTOM MaTepHuale; U3elne Uil IeTallb
M3JETHs], KOTOPOE BOCIPOM3BOAUT (POpMY H/MIHM Ipyrue XapaKTepH-
CTHKH CJIOXHOTO M3JENHS WIH JETalIN; MOJIENb, KaK MIPaBUIIO, HAMHO-
TO JemeBye 1 ObICTpee B M3TOTOBIEHUH, YeM MOJICTHPYEMOe H3/IeTHe,
HCIIOJIB3YCTCA IJII YTOUHCHUSA XAPAKTCPUCTUK H3ACIIUA WM ACTAIU,
2) yCTpONCTBO, BOCIIPOU3BOSIIEE, UMUTUPYIOIIEE CTPOCHUE U JCH-
CTBHUE KaKOT0-IIN0O IPYToro («MOJIEIHpPyeMOTo0») yCTPOUCTBA B HAYY-
HBIX, 00pa30BaTEIbHBIX, MPOU3BOJACTBEHHBIX (TP HCIIBITAHUAX) U
CIIOPTHUBHBIX LCIIAX; O6’LCKT MOACIIUPOBAHMUSA, YBICYCHUA KOJUICKIINO-
HEPOB aBHAMOJEIEH, MOJIeNIell JKeNe3HbIX JOPOT | T.IL.; 3) M000# 00-
pa3, aHanor (MBICIEHHBIH WM YCIOBHBIN: M300pa)KeHHE, OIMCaHHE,
cxeMma, YepTex, rpaduk, KapTa  T.1.) KaKOro-1u00 oObeKTa, Mporec-
ca WU SBJICHUS («OpUTHHAJIA» JaHHOW MOJEIH ); MOJICIbh 00bEKTa WU
SBIICHUS] B HAayKe; MOJENh KaKOW-IN0O CHCTEMBI aKCHOM (B MaTema-
THKE M JIOTHKE) Jt00as COBOKYIHOCTH (a0CTPaKTHBIX) OOBEKTOB,
CBOMCTBA KOTOPBIX U OTHOLIEHUS MEXKIY KOTOPBIMM YIOBIIETBOPSIIOT
JAHHBIM aKCHOMaM, CIY>KaIll[IM TeM CaMbIM COBMECTHBIM (HESBHBIM)
oTpezieNieHNeM TaKOil COBOKYITHOCTH.

Hay4Ho-TexHu4eckmii mporpecc — IOCTyNaTelbHOE, B3aUMOCBS3aH-
HO€ W B3aUMOOOYCIIOBJICHHOE Pa3BUTHE HAYKW W TEXHUKH, O0YCIIOB-
JieH O0OBEKTUBHBIMU TPEOOBAHUSAMH MATEPHAILHOTO TPOHU3BOJICTBA U
o0IIecTBa B 11€7I0OM, POCTOM U YCJIOKHEHHUEM YeJIOBEYECKHX TOTpeO-
HOCTEM.

Hepasznoxumast matpuua — matpuia A™", KoTopas 0JHOBPEMEH-
HOW MEPEeCTaHOBKOW CTPOK M CTOJIOIIOB HE MOXKET OBITh IPHUBEICHA K

Aikxk Aén—k)xk

0 A-K)x(n-k)
3

Hopma amopTH3anuu — YCTaHOBJICHHBIH 3aKOHOJATEIbHO WM B

WHOM IIOPSAIKE IPOLEHT OT OaJIAHCOBOM CTOMMOCTUA OCHOBHBIX (’pOH-

JIOB, CIIMCBIBAEMBIH €KET0JHO Ha Ce0ECTOMMOCTh IPOIYKLIUH.

Hopma o0s3aTe/IbHBIX pe3epBOB (HOPMAa pe3epBHPOBAHMSA) — yC-

TaHOBIIEHHAs 3aKOHOATEIHHO JOJSI CPENCTB KOMMEPUYECKIX OAHKOB U
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JPYTUX KPEAMTHBIX YUPEKICHUH, KOTOPYIO OHU 00sA3aHBI XPaHUTh Ha
JICTIO3UTaX B IEHTPAJIbHOM OaHKE CTpaHbl; PE3CPBHBIC CPEACTBA, 00-
pasys pe3epBHbIC (OHJBI, UCIONB3YIOTCS [IEHTPAIBHBIM OaHKOM JUIS
PETyIUPOBAHUS SATEIBPHOCTH KOMMEPUYECKUX OAaHKOB.

O0BeM NPoU3BOACTBA — pa3HOOOpa3HbIE TOBAPHI U YCIYTH, IPOU3BE-
JICHHBIE C MTOMOIIBIO (PAKTOPOB MPOM3BOACTBA, IOTPEOISIEMbIE IIOTPE-
ouTensMu 00 MCIOIb3yeMbIe JIJIsi TPOU3BOJICTBA IPYTUX TOBAPOB M
YCIIYT.

Onunoponnas ¢pynkums. Oyukuus f(X;,...,X,) — OMHOPOIHAS CTEIe-

HHN r OTHOCHUTCIIBHO AprymMeHTOB Xiyeeeny X €CIIn

n o

f(ax,...ax,)=a" f(X,...X,). Econ f(X,...,X,) HempepbsIBHO aud-

(depeHpyemMasi OMHOPOIHAS (PYHKIIHUS CTCIICHU I, TO JUIs Hee CIpa-

. of of of

BeJUINBA TeopeMa Dinepa: X, — + X, — +...+ X, — =1f (X,,..., X,) .
O0X, OX, OX

OntumansHocTh N0 Ilapero (3¢ dpexTuBHOCTL MO IlapeTo) — Takoe

COCTOSIHUE CHCTEMBI, IPH KOTOPOM 3HAYCHUE HHU OJJHOTO M3 YACTHBIX

KPUTCPHUCB, ONHCBIBAIONIUX COCTOAHHUC CHUCTCMbI, HE MOXCT 6I>ITI>
yIIydIIeHo Oe3 yXyALIeHUS 3HAYCHHs Kakoro-imuoo apyroro. bosee

n

crporo, mycth X < R" — MHOKECTBO COCTOSIHMIA CHCTEMBI, OIIEHUBAE-

MbIe BeKTOpHBIM KputepueM f:X —Y, Y < R*. Toraa snement X

SIBIIICTCSI ONMTUMATBHBIMU 110 [Tapeto B X , €Cll HE CYIIECTBYET Ta-

koro X' € X, X'#x, uro f(X)=f,(x), i=1k, u naiinercs j, s
! V)

koroporo f;(X’) > f;(x). MuoxectBo cocTosHmii cuctembl, shpdek-

TuBHBIX 10 [lapero, Ha3piBatoT MHOXKecTBOM [lapeTo.

OCHOBHOH MaKpPOIKOHOMHMYECKHIl 0anaHC (OCHOBHOE MAaKPOJIKO-
HOMMYeCKOe TOKAeCTBO, TOKIECTBO 10X0/1a) — OTPaKAET PAaBEHCTBO
JI0OXOJI0B U pacxonoB (mpousseneHHoro BBII u pacxomoB Bcex sko-
Homuueckux arenroB), BBII=Y=C+I+G+NX, rne C — nau4uHbBIC TT0-
TpeOuTenbckue pacxonbl, | — BaJoOBble HacTHBIC BHYTPEHHHE WHBE-
ctanny, G — TocyapCTBeHHbIE 3aKyNKH TOBapoB u ycuyr, NX — gmc-
TBIA SKCHOPT (Pa3HOCTh CTOMMOCTHBIX OOBEMOB HKCIOPTA U UMIIOP-
Ta).

OcHoBHbIE TPOM3BOACTBEHHBIE ()OHIBI — OCHOBHBIE (DOHJBI, HC-
MOJIB3YIOIINECS JUIsl IPOM3BOJICTBA MIPOAYKTOB MIIM OKa3aHUS MaTepH-
AIBHBIX YCIYT (YCIyTH TPAHCIIOPTA, CBSI3M, TOPTOBIIHM U TaK Jajee).
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OcHoBHbIe (OHIBI — YaCTh HAIIMOHAIBHOTO UMYIIECTBA, CO3aHHAS
OOIIECTBEHHBIM TPYJOM, HaXOMASIIASACS B Pa3IMYHBIX (hopMax coOCT-
BEHHOCTH, KOTOpasl JUIUTEILHOE BPEMSI HEOTHOKPATHO WIIM TIOCTOSTHHO
B HEU3MCHHOW HATypaJIbHO-BEIIECTBCHHON (hopMe HCIONB3yeTCs B
9KOHOMHKE, MOCTENICHHO TMEPEHOCS CBOIO CTOMMOCTH Ha CO37aBaeMble
MPOIYKTHI H YCITYTH.

OTHomeHne NMpeano4YTeHUusi — OWHAPHOE OTHOIUICHUE, HCIOJb3YI0-
nieecs it (hopManu3aliy MOHATUS TPEITOYTCHUS.

InaTtexHblii 6aMaHC — COOTHONICHWE IUIATSIKEH, MOCTYMUBIIMX B
JAHHYIO CTpaHy W3-3a TPaHUIIBI, U IUIATeXKEH, MPOU3BEJCHHBIX €0 32
TpaHUIe B TCUCHHE OMPEICIICHHOrO IMeproja BpeMeHH. Brirouaer
TUTATEXH TI0 BHEITHETOPTOBBIM OIEpalvsiM (TOProBbIi OajlaHC), yCiTy-
ram (MeXIyHApOHbIE TIEPEBO3KH, CTPAXOBAHUE U TIP.), HETOPrOBBIM
orepanusaM (coJepkaHue MPeJCTaBUTEILCTB, KOMAaHAUPOBAHHE CIIC-
[IUAJIUCTOB, MEKIAYHAPOIHBIN TYpPHU3M), & TAKXKE IUIATS)KH B BUJIE MPO-
[EHTOB TI0 KPEIUTaM M B BHUJC JOXOJOB OT KalUTAJIOBIOXCHUH W
JIBYDKCHHE KAMTUTAJIOB (MHBECTUIHIA U KPEIUTOB).

IoayHenpepbIBHOCTL cBepXy — oToOpakenne ¢: X — 2" HasbBa-

€TCsl OIYHENPEPBIBHBIM CBEPXY, €CIIU U3 TOTO, UTO X, —> X, , X, € X ,

Y €2(X), Yy = Yo, caenyet Y, € p(X,).

Ipunuun (rumore3a) panMoHAJILHOI0 MOBEIEHU — CIIOCc00 BBIOO-
pa pelIeHU, OCHOBAaHHBIH Ha CTPEMJICHHUHM TOJYYUTh HAWOONbIIMN
H9KOHOMHUYECKHH Pe3yjbTaT ¢ MUHMUMAJIbHO BO3MOXHBIMU 3aTpaTaMi
BCEX HEOOXOIMMBIX PECYPCOB.

IlpupocTHOW MOKa3aTeqdb — XapaKTepU3yeT MNPHUPOCT, M3MEHEHHE
3HaYeHHs] SKOHOMUYECKON BEJIMYMHBI 32 ONpPEEIIEHHBIA TIeproJl Bpe-
MEHH.

DOHA0EMKOCTh — TI0Ka3aTelb, PACCYMTAHHBIA KaK CTOUMOCTb OCHOB-
HBIX CPEJICTB, JIEIEHHAas! Ha T'OI0BOM BBIYCK MPOAYKIIUH C TIOMOIIBIO
atux cpencts. IlokazaTens oOpaTHeIil poHAOOTAAYE.

IpoaykT — 1) ToBap, MPON3BOANMEBIN B pacCMaTPUBAEMON 3KOHOMHU-
YECKOU CHCTEME; 2) Pe3ysIbTaT YEeIOBEYECKOTO TPYIA, XO3SHCTBEHHOM
JesITeIbHOCTH, TPEACTABICHHBIM B MaTepHUalbHO-BEIIECTBEHHON
¢dbopMe (MaTepUANBHBIA TPOAYKT), B AYXOBHOW, HH(DOPMAIMOHHOMN
¢dopme (MHTEIUIEKTyalbHBIH TPOIYKT) MO0 B BUJE BBIMTOJHEHHBIX
padoT u yCiyr.

IIpousBoauTebHOCTH TPyAa — 3G HEKTUBHOCTH KOHKPETHOTO TPY/AA,
M3MepsieTcsl KOJMYECTBOM M3JEHH, Oomeparuii, CO3JaHHBIX WU CO-
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BEPLICHHBIX B €AWHUILY BPEMEHH, WM BEITMUYUHON BPEMEHH, 3aTPauH-
BaeMOro Ha €IMHUILY MIPOAYKTa Tpyaa.

IIpousBoacTBeHHAs] MOIMHOCTh — MAaKCHUMaJIbHO BO3MOJKHBIH BBI-
MYCK MPOAYKUMUH (32 TOA, CYyTKH, CMEHY) WM 00BeM JA00bIUM U mepe-
pabOTKH CHIPbsI B HOMEHKJIATYPE U aCCOPTUMEHTE, MPEAYCMOTPEHHBIX
IUTAHOM, IIPY MOJIHOM HCIIOJIb30BAHUH B COOTBETCTBHUHU C YCTAHOBJIECH-
HBIM PEXUMOM pabOThl IPOU3BOACTBEHHOIO 000PYIOBAaHUS U MPOU3-
BOJICTBEHHBIX IUIOIIAJAEH M C Yy4eTOM MEpONPUSTHI MO BHEAPEHUIO
NepeI0BON TEXHOJIOTUH MPOU3BOCTBA U OPraHU3ALNHU TPYIa.
IIpousBoacTBeHHasi (PyHKUMS — COOTHOIICHUE, CBSI3BIBAOILIEE IIE-
pEMEHHbIE BEJIMUMHBI 3aTpaT (PecypcoB) ¢ BEIMYMHON MPOM3BOJICTBA
NPOAYKIHH (BBITYCKA).

IIpousBoacTBeHHbIE 3aTPAThI — 3aTPAThl, HEIOCPEICTBEHHBIM 00pa-
30M CBSI3aHHBIE C IPOU3BOJACTBOM MIPOAYKIIHH.

Pecypebl — 1) dyHIaMeHTaIbHOE TOHATHE SKOHOMUYECKOW TEOpPUH,
O3HayarolIlee B 00IEeM HCTOYHUKH, CPEACTBA 00eCIICUeHHS TPOU3BOI-
CTBa; 2) TOBapbl, HE MPOU3BOAUMBIC B PACCMAaTPUBAEMOI 3KOHOMHUYE-
CKOH cHucTeME.

PrIHOYHOE paBHOBecHe — PAaBEHCTBO CIpOca U MPeJIoKEeHHUs Ha OIl-
pellesieHHbII TOBap B JAHHOE BPEMS M Ha JTAHHOM PBIHKE.

CBsi3HOEe MHOKECTBO — MHOKECTBO, KOTOPOE HENb3s MPEACTaBUThH B
BUJIe OOBEIMHEHHSI ABYX HETEPeCceKalomnXCsl MTOAMHOXKECTB, KaKI0e
13 KOTOPBIX HE CONEPKHUT NPEAETIbHBIX TOUEK APYIOTO.

®enepanbHas pesepBHas cucrema (OPPC) CLUA — 12 denepansb-
HBIX PE3EpBHBIX OAaHKOB, BBITIOJHAIONINX B CBOCH COBOKYITHOCTH
¢ynkuun LlentpansHoro Oanka CHIA, u yacTHBIE KOMMEpUYECKHE
6anku — wiensl OPC. Yupexnena PenepanbHbIM pe3epBHBIM aKTOM
(3axonom) B 1913 r., Hayana ¢pyHnkuuonuposats B 1914 r. denepainb-
HBIE pe3epBHbIE OAHKU OCYIIECTBISIFOT OAaHKHOTHYIO SMHUCCHIO, KacCco-
Boe oOciyxuBaHue (emepanbHOro OJpKeTa, KYIUIIO-NPOAaXy Ipa-
BUTENBCTBEHHBIX IIEHHBIX OyMar, yCTaHOBJIEHHE YYETHOW CTaBKH
MPOLIEHTA, YCTAaHOBJIEHNE BEITMYMHBI 0043aTE€IHHOIO PEe3epBUPOBAHUS
B ®PC cpenctB kommepuecKux OaHKOB, PETYIMPOBAHUE U aMUHHUCT-
paTUBHBIA HaI30p 3a ACATENIbHOCThIO OAHKOB-UJICHOB M JIpYrux OaH-
KOB, KOHTPOJIb 32 COOJIIOZIGHUEM 3aKOHA O XOJIJUHT-KOMIIAHUAX U Ps-
Jia IPYyTUX 3aKOHOB B O2HKOBCKOI cdepe, 32 HEKOTOPBIMH OTepaIusi-
MU OaHKOB-WIEHOB 3a pyOe>KOM, BBICTYNAIOT B POJIM OaHKHpa MpaBHU-
TEJIHCTBA.
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CucteMHBII aHAMU3 pa3BUBaloNIelic IKOHOMHUKH — COBPEMEHHOE
HaIpaBJeHUE HCCIEN0BaHUsI 3KOHOMHUYECKHUX CHCTEM, SBJISIOIIEECcs
CHUHTE30M METOAOJIOTHA MATEMaTHIECKOTO MOJEIUPOBAHNS CIIOKHBIX
CUCTEM C JOCTHKEHUSIMHU COBPEMEHHOM SKOHOMUYECKOH TEOPHUH.
CoBepuieHHAs KOHKYPEHIUsI — CUTyallls, B KOTOPOH HHMKaKoe HcC-
KyCCTBEHHOE OIpaHWYCHUE HE MPEIMATCTBYET (haKTOpaM MPOHU3BOACT-
Ba, CTPEMAIUMCS MOJIYYUTh MAKCUMAIILHOE BO3HArPaXKICHUE 3a CBOU
TPYZA, MEPEXOAUTH OT OJHOTO XO3SHUCTBYIOIIETO CYObEKTa K APYTOMY;
HUKaKas OTJeNbHas €IWHUIIAa, BEICTyNAIoIas B Ka4ecTBE MOKynaTemns
WIN NPOJABLa, HE MOXXET CBOMM COOCTBEHHBIM JCHCTBHEM IOBJIUATH
Ha IIeHy NMOKYIIaeMOT0 WM POo1aBaeMoro ToBapa.

Tekymue 3aTpaThl — 1) ICHESKHBIC 3aTPaThl HA TOBAPI U YCIIYTH IS
MOBCEAHEBHOTO IOJIb30BAHUS, MOTPEOICHUS, OTpaKaeMble Ha TEKy-
KX cYeTax; 2) 3aTpaTbl TPYLOBBIX, MaTEPUANbHBIX U (PMHAHCOBBIX
PECYpPCOB MPEANPHUSITHS, CBA3AHHBIE C TEKYLIEH XO3AWCTBEHHOMN nes-
TEIBHOCTBIO, MOJHOCTBIO BO3MEIIAEMBIE B TEUECHUE OJHOTO IPOH3-
BOJICTBEHHO-KOMMEPYECKOTO [TUKJIA B COCTaBE LIEHBI IPOAYKIIIH.
Teopuss Mrp — MareMaTU4YECKUM METOJ H3YYEHHS ONTHUMAJIbHBIX
CTpaTerui noseneHus B urpax. Ilox urpoil noHumaeTcs mpouece win
CUTyauusi, B KOTOpOM Y4YacTBYIOT ABE U 0Oojee CTOPOH, BEIYIIMX
00pBOYy 3a peanu3aluio CBOUX MHTepecoB. Kaxmas U3 cTOpOH MMeeT
CBOIO LIeJIb ¥ HCTIOJIB3YET COOCTBEHHYIO CTpATETHI0, pa3paboTaHHYIO C
Y4ETOM MpPEICTaBICHUIN 3TOM CTOPOHBI O IPYIMX YYacTHUKAxX, UX pe-
Cypcax M UX BO3MOXHBIX CTPATErHsX.

Teopusi npuHATUS pellleHUH — MEXIUCIMIUIMHAPHAs 00JacTh Hc-
CIIEIOBaHMsl, MPEJICTABIIAIOMAs UHTEPEC IS MPAKTUKOB U CBSI3aHHAs
C MaTeMaTUKOH, CTaTHCTUKOHM, SKOHOMHUKOH, (uiocodueir, MeHEI K-
MEHTOM M IICHXOJIOTHEN; M3y4yaeT, KaK peajbHbIe JIMIA, TPUHUMAIO-
HIMe pellieHHe, BLIOMPAIOT PElICHUs] U HACKOJIBKO ONTHMAaJbHBIE pe-
LIEHUS] MOTYT OBITH IPUHSTHI.

TexHonornyeckue (BHyTPpeHHHE) OTPAHMYEHUS] — OMKCHIBAIOT JIOC-
TYITHBIE YKOHOMHUYECKOMY areHTy W3BECTHBIE CIOCOOBI peoOpa3oBa-
HUS IPOTYKTOB U PECYPCOB.

TexHoM0rM4YecKOe MHOMKECTBO — MHOXXECTBO BCEBO3MOXHBIX KOM-
OMHaLM{ 3aTpaT U BBITYCKOB, COOTBETCTBYIOIIEE HEKOTOPOW TEXHO-
JIOTUU TPOU3BO/ICTBA.

ToBap — 1) mo0o0ii MPOAYKT MPOU3BOACTBEHHO-SKOHOMUYECKON Jesi-
TEJILHOCTH B MaTepUallbHO-BENIECTBEHHOH Qopme; 2) 0ObEKT KYIUIH-
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NPOJaXXH, PHIHOYHBIX OTHOIICHWH MEXAY MPOAAaBLAMH U IMOKyIaTe-
JSIMH.

ToproBelii 6ajaHc — OTpaKaeT ABIDKEHUE DKCIIOPTA M UMIIOPTa TO-
BapoB MEXIY JAaHHOW CTPaHOW M IPYTMMH T'OCYAapCTBAMH, YUUTHIBA-
eT (aKTHYECKHE IUIATeKU MEXKAY CTpAaHOH M APYTMMH TOCyAapcTBa-
MH, COCTaBJIICTCS HA MECSILI, KBapTal U Iof..

TpynoeMkocTb — 3aTpaThl TpyJa Ha HMPOM3BOJCTBO CAWHHIBI IPO-
IYKIIWH.

YuerHas cTaBKa — CTaBKa NPOLIEHTA, MOJ KOTOPBIA IEHTPalIbHBINA
0aHK MPeOCTaBISIET KPEAUThl KOMMEPUECKUM OaHKaM.

DakTOpsI NMPOU3BOACTBA — DIIEMEHTBI, HEOOXOJUMBIC IS BBITYCKa
MPOAYKIHHU (TOBapOB M YCIYT); AEIATCS Ha CPEACTBa MPOHU3BOJICTBA
(MaIHBI, MHCTPYMEHT, 37IaHMUsI, 3eMJIs1), MATEPHAIIBI (CHIPHE, BCTIOMO-
ratejbHbIe U IPOU3BOACTBEHHbBIE MaTEpUaJIbl) U TPY B CMbICIIE IIeJie-
HaNpaBJICHHOH JIESITETbHOCTH.

@DeHOMEHO0JIOTUS — TEPMHUH, UCIOJNb3YeMblil B €CTECTBO3HAHUH, B
OCOOCHHOCTH B (pU3UKE, JJIs 0003HAYEHUS COBOKYITHOCTH 3HAHWIA,
OTIPEJICNISIONINX B3aUMOCBS3b MEXKAY Pa3IUYHBIMU HaONIOJCHUIMU
sBIeHnH (peHOMEHOB) B COOTBETCTBUH ¢ (DyHIaMEHTAIBLHON TeOpHUEH,
HO HETOCPEICTBEHHO M3 3TOW TEOpuH He cienyroumx. ©eHoMeHomo-
THS SIBJISIETCS IOCPEITHUKOM MEXKAY SKCIIEpUMEHTOM U TeopHuei. OHa
Ooiee abcTpakTHa M MHOTOIIAroBa B CBOEH JIOTHMKE, YeM 3KCIIEPH-
MEHT, HO OOJbIlle IPUBSI3aHa K HKCIIEPUMEHTY, YeM K Teopuu. [ panu-
bl MEXIy Teopued M (peHOMEHONOTHEeH Pa3sMBITHI U B HEKOTOPOIl
CTETIEHH 3aBUCST OT YPOBHS MOHUMAHUS U HHTYUIMH UCCIIEIOBATEIS.

DOoHI0BOOPY:KEHHOCTh (TPyAa) — IOKa3aTellb, XapaKTEPHU3YIOIIHA
OCHAIIIEHHOCTh paOOTHUKOB MPEANPUATHA MM OTpaciiell ceprl Ma-
TEPUANBHOT'O TIPOM3BOJICTBA OCHOBHBIMU TPOHM3BOACTBEHHBIMU (HOH-
JaMH.

Dynkuus moae3HocT — ynkuus U(X), X € X, COOTBETCTBYIOIIAS
OTHOLICHHIO IPENOYTeHUs > , Takas, 4To U(X)>u(y) Toraa u Toib-
KO TOrza, Koraa X>Yy, X,ye X .

@DyHKIMSA CIPOCA — COOTHOIICHHUE, YUYUTHIBAIOLIEE BCE BIMSIOLINE HA
cripoc ¢GakTopsl (IIEHbI BceX JOCTYIHBIX TOBApOB, BEIMYHHY J0XO0/A,
BKYCOBBIC TIPE/TIOUTCHN).

Hentpanbhblii 6ank (L{B) — rocynapcTBeHHOE KPEAUTHOE YUpExKIe-
HHE, HaJleIEHHOE [IPaBOM BBIITycKa OaHKHOT, PEryJIMpOBaHUS JACHEXK-
HOrO O0palleHHs, KpEeAUTa U BaJIFOTHOIO Kypca, XpaHeHHs O(HUIlHaTb-
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HOT'O 30JIOTOBAIIOTHOTO pe3epBa. SIBnseTcst «0aHKOM OaHKOBY», arcH-
TOM TMPaBUTEILCTBA MPU 00CITYKUBAHUH TOCYAaPCTBCHHOTO OIOKETA.
Hena — ¢pyngamMeHTanbpHas SKOHOMUYECKas KaTeropus, O3HAYaomas
KOJIMYECTBO JICHET, 32 KOTOPOE MPOJaBel] COrjaceH MpojaaTh, a MOKy-
naTteiab FOTOB KYNUTh €IUHUIYy ToBapa. lleHa ompeneneHHOro KoiIu-
YEeCTBa TOBapa COCTABIISIET €r0 CTOMMOCTD, IIO3TOMY IIPaBOMEPHO TO-
BOPUTH O [IEHE KaK JEHEKHOW CTOMMOCTH €MHUIIBI TOBapa. B cirydae,
KOTJja eIMHHIIA JAaHHOTO TOBapa 0OMEHHMBAeTCS Ha ONpeAeTICHHOE KO-
JUYECTBO JIPYTOr0 TOBapa, KOJUYECTBO CTAHOBUTCS TOBApHOMN IEHOM
JTAHHOTO TOBapa.

Yucras oTpacib — OTpacib, BEITYCKAOIas OAUH BUJl TPOAYKIUH.
YucThlil BHINYCK — XapaKTEPU3YET pe3ybTaT ACSITEILHOCTH Tpe.-
MIPUATHS WIA OTPAcid B cepe MaTepruaIbHOTO MPOU3BOJICTBA, OTpa-
JKaeT JINIIb BHOBh CO3JJAHHYIO CTOUMOCTb.

IKoHOMMKA — 1) HAPOIHOE XO3AUCTBO, BKIIOYAIOIICE OTPACTH MaTe-
PHAIEHOTO IPOM3BO/ICTBA M HETIPOMU3BOIACTBEHHOH cepsr; 2) HaydHas
MUCIUIUINHA, 3aHUMAOMIASCS W3YYEHHEM CEKTOPOB (IPOMBIIIICH-
HOCTb, CEIbCKOE XO3SHCTBO, YCIYTH) U OTpaciiei Xo3siiicTBa CTpaHbI
WIN OTJCIBHBIX €€ PETrHOHOB, a TaKXKE HEKOTOPHIX YCIOBUU U 3Iie-
MEHTOB TTPOM3BO/ICTBA.

IKOHOMHMKO-MAaTeMAaTHYeCKas MO/eJIb — OTFCAHNE YKOHOMUYECKHUX
MPOIIECCOB, OOBEKTOB, CBS3EH C HMCIOJIH30BAHUEM MATEMaTHYECKOTO
amnmapara, peke BCero MaTeMaTHIeCKNX ypaBHEHHH, COOTHOIIICHHN.
IJKOHOMMYECKAs] TEOPUsl — COBOKYNHOCTh HAYYHBIX B3IJIJ0B Ha
9KOHOMHYECKHE CHCTEMBI, SKOHOMHYECKOE Pa3BUTHE U DKOHOMHYE-
CKHe 3aKOHBI U 3aKOHOMepHOCTH. Mccnenyer Hanbomnee oOmme cyte-
CTBEHHBIE CBsI3W, MPUYUHHBIE 3aBUCUMOCTH, BHYTPEHHE MPHCYIIHE
SKOHOMHUYECKUM IIPOIIECCaM Pa3BUTHS IKOHOMHKH. M3ydaet pa3BuTue
crioco0a MPOU3BOJICTBA M PACTIPE/ICIICHUS, HAPABICHUST HCIIOIh30Ba-
HUS pe3yJIbTATOB TPYAQ, OTHOIICHUSI COOCTBEHHOCTH.
IKOHOMHUYECKHE OTHOIIEHUST — 1) OTHOIIIEHUS MEKIY JIFOIbMH, CBSI-
3aHHBIC C OpraHU3allMOHHBIMU IIPOLCCCaMU B O6IlIeCTBeHHOM Impou3s-
BOJICTBE: pa3JielIeHne W KOOIepanus Tpyia, KOHIEHTPAIU U IeHTpa-
TU3aIUs POU3BOJICTBA, U3MEHEHHE MPO(HIS MPOU3BOJICTBA U T.IL;
9TH q)OpMBI SKOHOMHWYECKUX OTHOIIEHUM HAa3bIBAIOTCS OopraHusanu-
OHHO-3KOHOMHWYCCKUMH OTHOIICHHUAMH, CYHICCTBYIOT OHHM HC3aBHUCHU-
MO OT TOTO WJIM HHOTO COIMAIBHO-3KOHOMUYECKOTO CTPOS OOIIECTBa;
2) COOHUAJIBHO-OKOHOMHYCCKHUE OTHOUICHWUA — OTHOIOCHUA MEKIAY
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JIIOJIbMH, CBSI3aHHBIC C OIPEIICIICHHBIM THIIOM ((hopMoOii) COOCTBEHHO-
CTH Ha CPEJCTBa MPOU3BOCTBA.

JKOHOMHYECKHIl areHT — THUIU3WPOBAHHBIA CyOBEKT IKOHOMUKH,
MHTEpeChl U MH(POPMHPOBAHHOCTH KOTOPOT'O COOTBETCTBYIOT HCIIOJI-
HAEMOU UM POJIH.

JKoHOMHYecKHe Ojara — BCe, YTO CIIOCOOHO YIOBIETBOPUTH KU3-
HEHHBIE MOTPEOHOCTH JIIOEH, TPHHOCUTH JIFOJISIM TOJIB3Y, TOCTABISAThH
YIIOBOJBCTBHE.

IKCNOpPT — BHIBO3 32 TPAHHUIy TOBAPOB, MPOAAHHBIX MHOCTPAHHOMY
MOKYTIATENI0 WIIA TPEIHAa3HAYeHHBIX IS MPOAaKW HA WHOCTPAHHOM
PBIHKE.

DJACTHYHOCTH 3aMelleHHs] — COOTHOIICHHE 3aTpaT 3aMeIlaioInX
IpyT apyra (akTopoB MPOHM3BOJCTBA NP HEHM3MEHHOM O0BEME BHI-
mycka npoaykiwn. OnpeenseT, Ha KaKyo BeJIMUNHY HaJ0 YBEITHINUTh
3aTpaThl OJHOTO (aKTOpa MpPU CHIKCHUH 3aTpar APYroro Ha €IUHH-
iy.

OMuccusi — BBITYCK B oOpaiieHne IEeHEXKHBIX 3HaKOB BO BCeX (hopmax
Y [IEHHBIX OyMmar.

OMHUTEHT — TOCYAApPCTBO, MPEINPUITHE, YUPEKICHHE, OpraHu3alus,
BBIMTyCKaloIue B oOpalieHne IeHeKHbIe 3HAKH, [IeHHbIE OyMaru, Iia-
TEKHO-PacUYeTHBIE JOKYMEHTHI.
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