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MATEMATUYECKOE MO/IEJIUPOBAHUE
CTPATETUN SKOHOMUNYECKOTO TTOBE/JIEHU A
JITOTENT HA PHIHKE TPYIIA

O.C. Eakuna, E.B. T'ypesuu, A.K. 'y

JlaeTcss MaTeMaTHIecKaz MOJEIb CTPATErnil SIKOHOMUIECKOTO IOBEIEHUST JIIO-
Jell Ha PBhIHKE TPY/a B PaMKaX TEOPUU YPaBHEHUN B YACTHBIX ITPOU3BOJIHBIX.
[Tokazano, 9TO cTpaTeruu SKOHOMUUIECKOTO TIOBEICHUSI WHIANBUIOB OIMCHIBA-
IOTCSI YpaBHEHUEM TapadOIMIECKOro THIIA.

QopMupoBaHue PHIHOTHO OPTaHU30BAHHONW CHCTEMBI OOITIECTBEHHOTO MTPOU3BO/I-
CTBa MpEJIoaraeT HAJMIHe OCOOBIX MHCTUTYTOB: OPraHU3AIAi, HOPM, MPABUI U
3aKOHOB IOBe/IeHUs], paHee He cyinecTBoBaBmux B Poccun. C BXOXKIECHUEM PHIHOY-
HBIX OTHOITIEHUH B YKM3Hb KaXKJIOTO 9e/I0BEKa, DOJIbIOe 3HAYEHIE TTPHOOPEeTaeT 3Ha-
HUEe MEXaHU3MOB M CTE€PEOTUIIOB SKOHOMUIECKOTO TToBedenns joeit. B chepe Tpyna
UMEHHO 9TO ToBeeHre (POPMUPYET 3aHATOCTH, IYTO OTPArKAET CTEIEeHb NOTOBHOCTH
JIIOJIEH K «PBIHOYHBIMY 3aKOHAM PACIIPEIeIeHUs TPY/Ia U JIOXOIA.

Opnoit 3 craguit popMUPOBAHUST PHIHOYHBIX OTHOIIEHUN sIBJISIETCSI MOSIB/ICHNE
TAKOI'O IMOHSTHUs, KAK «PBIHOK Tpy/a». B HacTosiiiiee BpeMsi CYIIECTBYeT MHOXKe-
CTBO OIIpejie/IeHNi JTJAaHHON KaTeropuu, Mbl mpuaep:kuaemcst maerns 11.C. Macio-
BOI: «PBIHOK TPy/la» — Opranndeckas cepa PhIHOTHON SKOHOMUKY, BBITTOTHATONIAST
GbYHKIMIO OMTOCPEIOBAHNS depe3 KYILIIO-TIPOIaKy paboteil CIIbl COeIMHEHNsT Bellie-
CTBEHHBIX M YeJI0BEYeCKOro (haKTOPOB ITPOU3BOJICTBA, MOJIEPKAHUS UX COATAHCH-
POBaHHOCTU B YCJIOBHSIX MHOrooOpasusg ¢hopM COOCTBEHHOCTH Ha CPEJICTBa ITPOU3-
BOJICTBA U MPEUMYITIECTBEHHOTO MpaBa I'PakIaH Ha PACIOpsizKeHne CBoeil pabodeit
cuJioit u criocobHOCTSIMUY  [1].

1. Crparerunm >3KOHOMHYECKOrO IIOBEJeHHS WHIUBHUI0B HAa
PbIHKE TPyda

Kazk b1t MHIUBU IMEET CBOIO CTPATErHIO S 9KOHOMUIECKOT'O ITOBEIEHIST Ha PhIHKE
TPY/Ja, TO €CTh YCTOWYMBYIO HAIIPABJIEHHOCTH, CBA3AHHYIO C BBIOOPOM KEJIaeMOI0
II0JIOYKEHUsS B chepe 3aHATOCTHU, CKJIAIBIBAIONIErOCs UCXO/d U3 TOJTYIeHHs OIpeie-
JIEHHOT'O JTOXOJIa TIPH 3aTpaTe OIpeIe/IeHHBIX TPY/IOBBIX 3aTparT.
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Pasnoobpaszme cTparernit 3KOHOMUYIECKOTO TTOBEJIEHUST JIIOIe CKIaIbIBAETCT U3
B3aMMO,IeHCTBUSA Tpex (DaKTOPOB:

— BeJIM4UHa Jioxona D,

— pesmmauHa Tpyna 1,

— BO3MOKHas 00JIaCTh IPUIOKEHHSI TPY/Ia KaK YCIOBUS HEOOXOIUMOTO COEIAHE-
HUA TPYIa 1 J10Xoa S.

[Tpuvem nocsregaMit pakToOpP BHICTYIAET HE TOJHKO MECTOM, IJIe BO3MOXKHO HE00-
XOJUMOE COeMHeHre, HO 1 (hopMUpyeT IpUBJIeKaTeIbHbIe NI HEeIIPUBIEKATETbHBIE
COEJIMHEHUs, a TaKKe (DOPMHUPYET U M3MEHSIeT YCJIOBHUS COCIMHEHUs, CO3/IaeT BO3-
MOYKHOCTH J[JIsI (DOPMUPOBAHUST HOBBIX. DTOT (PaKTOP CIIOCODCTBYET TaK:Ke YIOBJIe-
TBOPEHUIO U TAKMUX MOTPEOHOCTEl, KaK JIOCTUKEHHE [IPECTUYKHOIO CTATYCa, COLAAIhb-
HOT'O TTOJIOYKEHMSI.

DKOHOMUYIECKOE TTOBEIeHNE JITo 1l (DOPMUPYETCs 1101 BJAUSIHUEM IMTUPOKOH cepbl
9KOHOMHUYECKOI JIeSITeIbHOCTH 1, COOTBETCTBEHHO, JIOJIXKHO OXBATHIBATH BCE BOZMOK-
HbIE BAPUAHTBI COEIUHEHUSI TPYIa U JOXO0JIa — MuUnb, cmpamezull, KOTOpble OITUMU-
3UPYIOT [IOBEJIEHNE YeJIOBEKa Ha PhIHKE Tpyaa. Kak mokasaJim uccjie oBaHus, IPoBe-
aennbre O.C. Enxunoit u B.C. Tososuuko [2], 3T# BapuanTs! (hOPMUPYIOT MAMPULY
cmpamezutl — HEKOTOPYI0 00Js1acThb §2 B mipocTpaHcTBe ¢ ocsimu D, T (moxos, Tpyi),
KOTOPYIO 0OoJiee HAIVISIHO MOKHO TPEJICTABUTDH B CJIEIYIONEM BU/IE.
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Puc. 1. Obmacts 2, npeacTaBiIsionias CTPaTernu SKOHOMIYECKOr0 TIOBEJICHIST WHIUBHIOB Ha
PBIHKE TPYJIA.

Kax 1piit yaacTok B €2 — 370 ornpe/iejieHHas 00J1aCTh TIPUJIOKEHUS TPYIa (9TO He
BCerjia KOHKPETHOE MPeIIPUaTHe UIH OPraHu3aIisl, 9T0 MOXKeT ObITh U WHAsS 00b-
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eKTHBHO CyIIeCTBYyIoIas olpejie/entas cepa JeaTelbHOCTH), BHYTPHU' KOTOPOi
JIEHCTBYET CTPOrO ONpeJIeJIeHHBI 0OMeH Tpyjia Ha JOXOJ UJIH BBINOJbI. DTOT 0OMEH
MOZKET OBITh 9KBUBAJIEHTHDBIM, KOTJIA BEJIMUUHA TPY/IA U BEJIMIUHA JIOX0/IA Y PABHEHDL:

— MUHUMYM JI0X0J[a [IpU MUHUMYyMe Tpyaa (min D/ minT');

— CpeJIHUI yPOBEHb JI0X0ja TIPU cpejiHeM yposHe Tpyaa (cp.D/cp.T);

— MaKCUMaJIbHBIN JIOXOJ] [IPY MaKCHUMaJIbHOM ypoBHe Tpy/ia (max D/ maxT)
WM 7K€ He IKBUBAJIEHTHBIM;

— MaKCUMaJIbHBIN JIOXO0J] IpH MUHUMYMe Tpyaa (max D/ minT');

— CpeJHUI yPOBEHb JIOXO/a TIPU MaKCUMAaJbHOM ypoBHe Tpyia (cp.D/max T);
MUHUMAJIBHBIA yPOBEHB JI0X0ja IIPU cpejiHeM yposHe Tpyaa (max D/cp.T)

~ W T
KOIVIa BEJIMYKMHA JIOXOJa He COOTBETCTBYET BEJMUYUHE TPYIOBBIX YCUJHUH. DTO 00b-
SICHIETCSL TeM, 9TO CYIIECTBYIOT MPEISTCTBUsI, KOTOPbIE TeM WJIM UHBIM 00Pa3oM
HOCTOSIHHO OIPAHUYUBAIOT XOTS Obl OJIHY U3 [EPEMEHHbBIX. DTH OrPAHUICHUS] MOTYT
CYIIECTBOBATH KaK CO CTOPOHBI MHJMBH/IA, TAK M CO CTOPOHBI IPUOPUTETHON (717151
uHMBUIA) chepbl IPUIOKEHUS TPYIa. B KOHEUHOM MTOre JIBYCTOPOHHUE OIPAHIIe-
HUsI TIPUBOJIAT K TAKOMY TIOJIOYKEHUIO UHJIMBU/IA Ha PBIHKE TPY/a, KOTOPOE ABJISETCSI
JIJIsl HETO OIITUMAJIBHBIM € TPEX CTOPOH: CO CTOPOHbI TIPUJIOZKEHUS TPYIOBBIX YCUJIHIA,
CO CTOPOHBI JIOXOJIA U CO CTOPOHBI ChePbl IPUIOKEHUS TPY/IA.

2. ypaBHeHI/Ie JJI CTpaTeI‘I/Iﬁ AKOHOMMYECKOI'O IIOoBeJACcHM 1

Jlast Toro 9T0OBI TIOCTPOUTH MATEMATHIECKYIO MOJIE/b, OMUCHIBAIONLYIO CTPATErUN
[IOBeJIeHNsT MHINBUIA Ha PBIHKE TPYIa, Mbl 0OpaTuM 0coboe BHUMaHUE Ha (PakTopP
S, HasbIBaeMblil 061acThIO IpUIoKeHus Tpyaa (cm. § 1). B cuiy ckazanHoOro o Hem
B § 1 dbakrop S sBjsercss yHKIIMEH, 3aBUCAIIEH OT JIBYX [TEPEMEHHBIX — OT BeJIU-
YUHBI JI0X0ja [) U OT BeJIMYUHBI BKJIajbiBaeMoro tpyaa 1. TeMm caMbiM WHIUBHL
HoJiydaeT «TOUKy pacrosioxenuss (D, T) B obnactu crpareruit €2, Koropast J1enT-
cst Ha cepbl (IPAMOYToIBHUKA Ha puc.l) npuiioxkeHus Tpyja. bBosee Toro, ducio
S(D,T) kax 6bI yTOUHSET 3HAYUMOCTH «MecTay (D, T') ¢ TOUKU 3peHust BO3MOXKHOI'O
MecTa IpuaoKeHns Tpyaa. [lockoabKy dakTop S dopMupyeT rpaHUIbl B cTpaTe-
TUSIX, OTJIEJAsT UX OJHY OT JIPYTOii, U CO3/aeT OrpaHudeHus (PecypCHble U T.J1) JIJIs
nepeanBoB paboueil cunbl 2, ¢.64], To snauenne S(D,T) = 0 win ycaosue S|y =0
Ha «KpuBoit» L C ) MOXKHO TPaKTOBaTh KaK OTCYTCTBHE pabodeil CHJIbI B TOYKE
(D, T) nim coOOTBETCTBEHHO KaK OTCYTCTBUE «IeperBay pabodeit cuibl depes L.

[TosBosM cebe Jrasiee HA3BIBATH CTPaTerneil SIKOHOMUIECKOTO 1ToBeieHusT (hYyHK-
o S = S(D,T).

[TpeoosKuM, 9TO MHIMBUI, Haxosnmiica B Touke (D, T) € (), MeHsieT CBOIO
CTPATETUIO ¥ TEM CaMbIM HAYMHAET TIepeMeInaThes B Apyryio Touky (D+dD, T+dT')
obmacru €. Kak usmepurb pasuuily mexay crparerusvu S(D + dD,T + dT) n

IMpI 0cobo obpaliaeM BHUMAHHE Ha CJIOBO «BHYTPH», HOJAras, 4TO Ha PHIHKE TPYJIa MOLYT
CYIIECTBOBATH CUTYAIMU, KOTJA BBIXOJ 3a MPEJIEesbl JAHHBIX YYaCTKOB HEBO3MOXKEH (MU MOYTH
HEBO3MOXKeH ). B Kako#-TO CTEerneHn 9T0 MOMEHTDI CTaOMIM3aIAN PhIHKa TPyaa. VsmaraeMas HIoKe
MaTeMaTH4YeCKad MOJEJIb «OTJIaBJIHUBaCT» 3TO O6CTOHTeﬂbCTBO KaK <<O6epTOH>> B «MY3bIKE€ DBbIHKa

TPYyIa».
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S(D,T)? TpyaHocTh 3aK/II0YAETCST B TOM, UTO JIJIs [IE€pPEeMeIleHrs] WHIUBUIa HET
SIBHO BbIJIeJIeHHOTO Hampasierusi — Touka (D + dD,T + dT') Moxer HaXOIUTHCSI
orHocurenbHo Touku (D, T) Ha maockocru (D, T) B m060oM MecTe. A XoTea0ch Obl
U3MEPUTH UHTEIPAIBHYIO PA3HUILY IPU CMEHEe CTPATErUu.

[Tpumewm, uro Touka (D+dD, T+dT) naxoaurcs Ha OKpyKHOCTH () OU€HB MAJIOTO
pajiuyca € ¢ IeHTpoM B ucxouoi Touke (D, T'). Torma narerpaibHas pasHUIA TP
CcMeHe CTpaTeruu paBHa

21
§ = é/[S(DJrrcosqb,THsincb) —S(D,T)]dp =
0

2m

0S oS , 1 [0%8 5 o
—/ HS(D’T)+8_D(D’T)€COS¢+6'_T<D’T>€Sm¢+§ [@(D,T)g cos® o+
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8DaT(D,T)scosqzﬁsm¢—|— —— (D, T)e"sin 4 +o(e )} — S(D,T)} do.
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oT?
WaTerpupys 1mo ¢, noaydaem

o2s  9%S

Takum 06pa3oM, pasHUIA [PU CMeHe ONUChIBaeTcs JatacuanoMm ot S [3, ¢.96].
Benomunast, aro crparerust S 10KHA €11l 3aBUCETh OT BPEMEHHU £, a ITPOIECC CMEHbI
WHJIUBUIAMA CTPATErUi SKOHOMHYECKOT'O TTOBEIEHNS CKOPee BCEro HATIOMUHAET JTUd-
dby3uIio, MOCKOIBKY MOXO0XK Ha MeJIJIEHHOE PACIoJI3aHne, BKpallieHne B OnKaiiime
00J1aCTH TIPUJIOYKEHUS TPY/Ia, TO MbI IIPUXOJUM K BaXKHOMY 3aKJIIOUEHUIO: YDaBHE-
HIEe, KOTOpoe ommchiBaeT crpareruio S = S(t, D, T), B npocreiiem ciaydae — 3TO

ypapHenune auddys3nn:

oS 9
— =a”AS. 1
B 6o1ee obmiem ciydae Mbl J0JI2KHBI pacCMaTPUBATh yKe YPaBHEHHe BUJIA
oS

KakoBbl KpaeBble yc/10BUs JIjI pacCCMaTPUBAEMON 3a/1a41 ONUCAHUS CTPATEI il 9KO-
HOMHYECKOT'O TIOBeJIeHNs Ha PhIHKaX Tpyaa! IloMumo 04eBuIHOrO HAYAIHLHOTO YCI0-
BUA

S(0,D,T) = So(D,T), (3)

MBI MOYKEM TIPEIOIOKATE, 9TO UHAUBUAIBI, KaK ITPABUJIO, HE BBIXOJST HA IPAHUITHI
npsiMoyroJibHuKa ). lHadue roBopsi, mMeeM I'paHUIHOE YCJIOBHUE

S|aax0,00) = 0. (4)
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3. Crparerun nosejenus JJjis () B cjy4dae OJHOPOIHOIO ypaB-
HEHUS

[Tycrs ©Q = [0,1] x [0, m]. Torma, kak usBecTHO, pererne Kpaepoit 3agaan (1),(3),(4)
MMeeT BUL

12

S(t,D,T) = if:f:e_ﬂ ‘ <7+_”%) sin kﬂl-D sinﬂ.

Im m
k=1 j=1
Mpbr BuamM, 9TO Ha OCHOBHYIO Mojay k = j = 1 cTpareruil moBemeHns Ha PBHIHKE
Tpyada
oD . #7T
sin — sin —
l m

HAKJIaIbIBAIOTCS JOMOJIHUTE/IbHBIE MOJIbI, OJHa U3 KOTOPBIX k = j = 3 pasbuBaer
npsmoyrosbauk 2 = [0,1] X [0, m] Ha A€BATH TPSIMOYTOIBLHUKOB ¢ HYJIEBBIM 3HAUE-
e Gyskimn crparernit S(D,T) Ha TpaHUNax TUX JEBATH MPAMOYTOJBHUKOB,
VIMBUATEIBHBIM 00pa30M COOTBETCTBYSI MaTpHIle crpaTeruii (), m300parKeHHOH Ha
puc. 1, u CJIOBY «BHYTpH», Ha KOTOPOE Mbl OOpaTU/IN BHUMaHUe dnTaress B § 1.

Nuate ropopst, HAIIa MOJE/Ib, C OJHON CTOPOHBI, OTPazKaeT TOHKOEe HAOJIIOIEHUE
CIIETUATICTOB-9KOHOMUCTOB  [2] B cepe pbIHKa TPyIa, a ¢ APYroil — MPeICcKa3biBaeT
Maccy JIPYrUX TOHKUX CTOPOH (JIpyrue MOJIbI) B CTPATErHsiX MOBEJIEHHs JIIOJIeH Ha
PBIHKE TPYJa, KOTOPbIE, KaK XO4eTCsl HAJesaAThCsl, OYyT OOHAPYKEHBI TEOPETHKAME
U [IPAKTUKAMEA SKOHOMUYIECKON HAYKU.
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