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IKOHOMUKA NNPEAINIPUATIA

O 3AKOHOMEPHOCTAX POCTA AOXOJA IIPU
IKCTEHCHUBHOM IIYTU PA3BUTUA IIPEAIIPUATUA

E.C. Boromoo6ckas-Cunakosa, b.C. Kaautun’

B pa6ore ¢hopMyIupyOTCSt KPUTEPUE POCTA JOXOAHOCTH TIPEATIPUSATHS IPU PACITUPEHHOM MTPOU3BO/I-
cTBe 0ObeMa BBIYCKA U PeAU3allui TPOAYKIUI. Pe3yIbTarhl MOJyYeHbl Ha OCHOBE UCCJAEOBAHIS MaTeMa-
THUYECKOU MOJIEJIU BBIPYUYKH, ¢ YIETOM CJIEAYIONINX MapaMeTPoOB: 1eHa, 00beM MpoaakK, Koa(MOHUIIMEHT yBe-
JndeHust o0beMa MPoJasK, TeMI POcTa MHQIIAIMH, 3JIaCTUYHOCTD CIIPOCa T10 1ieHe, KOdMMUIUEHT U3AEPKEK
PACIIUPEHHOTO MPOU3BOACTBA. Y CTAHOBJIEHBI HEOOXOAUMbIE U JJOCTATOYHBIE YCJIOBHSI OTHOCUTEJNHHO Mapa-
METPOB MOJIEJIH, HA OCHOBE KOTOPHIX C(hOPMYJINPOBAHBI 3aKOHOMEPHOCTDh POCTA BBIPYYKHU TIPEATIPUATUS U
TIPUHIUIT MAaKCUMU3AIIUN BBIDYYKU. I/Isyqua JAVHaAMUKa OITUMAJIbHONI BBIDYYKHU B 3aBUCUMOCTHU OT Tlapa-
METPOB MOJEIN M JaHa Tpadudeckas wmocTpamnus. [IpuBeeHbl YncaeHHbIe TPUMePHI 3(D(hEKTUBHOCTH

YCTaHOBJIEHHBIX KPUTEPUEB JOXO/HOCTU.
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Mamepuan nocmynun 19.02.2020 e.

Bormpoc BbiGopa myT pasBUTHSI TPOU3BO/I-
CTBa BO3HUKAET Y JIFOOOTO TIPE/IIPUSTUS HA TIPO-
TSDKEHUW BCETO TEPUofla €ro XO3SIUCTBEHHOU
nesarenbrocT. OOBIMHO HA MEPBBIX dTanax QyH-
KIIMOHUPOBaHUSA (GUPMBI TIPeATPUHUMATETH
BBIOMPAET HKCTEHCUBHBIN TyTh PA3BUTHS MPO-
M3BOJICTBA, KOTOPBIil SABJIsieTcss Hambosee Ipo-
CTbIM 1 M€Hee 3aTPAaTHbIM II0 CPpaBHEHUIO C WH-
TEHCUBHBIM U TIPEACTaBJsieT c000#l «cmocobd
yBeJInueHnst 0OheEMOB TTPOM3BO/ICTBA 32 CUET KO-
JITIECTBEHHBIX (DAaKTOPOB 3KOHOMUYECKOTO PO-
cTa: JIOTIOJIHUTEIBHOTO TIpUBJIeYeHus paboueit
CUJIBI, PACITUPEHUS TIOCEBHBIX TLIOIIA/IEN, yBe-
JIMYCHUA I[O6I)I‘~II/I CbhIPbs, CTPOUTE/IBCTBA HOBBIX
00BEKTOB .

B mexoTOpBIX WMCceOBaHUAX OTMEJaeT-
cs1 mpobJieMa pasTpaHUYEHUsT KCTEHCUBHOTO
U WHTEHCUBHOTO IIyTel PasBUTUSL ITPOU3BOJI-
ctBa. Tak, manpumep, [laxmyesa (2011) mpen-
JlaraeT METOANKY KOJMYEeCTBEHHOTO pa3TpaHu-
YeHud SKCTEHCUMBHOIO W HWHTEHCHBHOTO IIy-
Tell pa3BUTHS. B ee OCHOBe JIEKUT TIPeNIONO-

! PaiisGepr B.A., Jlozosckuii JLIIL, Crapoxy6iesa E.B. 2011.
Cospemennviil axonomuveckuti crosaps. Mocksa: THDOPA-M

JKeHVe O BJAUSHUM Ha OJIHO(MAKTOPHBIE U MHO-
rodakTopHbie MmMokazaTtean 3(GpGHeKTUBHOCTH
Mpou3BoACcTBa (HAIPUMED, TTPOU3BO/IUTETh-
HOCTb TPYy/la) KaK HKCTEHCUBHbBIX, TaK U WH-
TeHCUBHBIX (PakTOpOB pas3Butus. Pemrenme o
npeobialaHil KOHKPETHOTO MyTH PasBUTHS
MPUHUMAETCsT Ha OCHOBE TOTO, 32 CYET KaKUX
(hakTOpOB (MHTEHCUBHBIX WU IKCTEHCUBHBIX)
[oJIy4eH HamOOJIbLIMIA IIPUPOCT BCEX IIOKA3a-
Teselt ahdheKTUBHOCTH TPOM3BOACTBA. B pa-
6ore OBunmnnukosoii u Kypbanosa (2017)
U3y4yaeTcst BKJIAJ IKCTEHCUBHBIX U WHTEHCUB-
HBIX (HaKTOPOB B MPUPOCT 00BEMOB ITIPOU3-
BojcTBA. Psiji paboT TMOCBAIIEH TeopeTnyec-
KOMY HCCJIEJJOBAaHUIO OTPAHUYEHHNI IKCTEHCUB-
HOTO TyTU PAa3BUTHUS B KOHKPETHBIX OTpac-
JSX 3KOHOMHUKHU, HANPUMEDP, B arpapHom
cextope (Xamaes, 2013; Xynkapos, 2003).
Onnako 3a paMKaMy Ha3BaHHBIX MCCJIEI0BA-
HUI OCTAaeTcsT Psiji HEM3yUyeHHbIX 9KOHOMUYeC-
KUX SIBJIEHUH, OTPAXKAIOMKUX B KOJMYECTBEH-
HOM ¥ B KAQ4eCTBEHHOM OTHOIIEHUH BA)KHOCTh
MOTEHI[UATBLHOTO BBIUTPHIIIA MPeIIPUHIMATE-
JISI OT Tepexojla K 9KCTEHCUBHOMY ITyTH pa3-
BUTUSI MPOU3BOJICTBA.
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E.C. BOTOJIIOBCKAA-CUHAKOBA, b.C. KAJIUTUH

Hacrosmee wmccneaoBaHue TPOCTOrO  HApPAIUMBaHHS OOBEMOB  MPOW3BOJACTBA  BBUCHSACT
OCHOBOIIOJIArar0IIHC XapaKTCPUCTUKH BRITOIbI [T IpeanpuHuMarens B pemennd nepexoaa k JI1P. o
HAIIEMY MHCHHIO, OTBET HA TAKOU BOMPOC MOKET JATh MOCTPOCHHE H BCCCTOPOHHEE H3YUCHUS SKOHOMHKO-
MaTEMAaTHICCKOM MOJCTH BHIPYYKH R, NPEANPHATHS, NPAKTUKYIOIICTO DKCTCHCHBHBIM MyTh Pa3BHTHA
sroHoMukH (II1P). Takas MOAEIL CTPOUTCS B CIIEAYIOIUX MPEAIONOKEHHAX

L4 HU3HAYAJTBHO IMPCANPUHUMATCIIb IMPOAACT Ha PBIHKC 3a OHpC,Z[CHeHHbIﬁ nepuoa BpEMCHU ¢
CAVHHI] TOBapa MO LICHE p 3a OJHY CAUMHMLY. B pesynprare nepBoHAYANbHAS BBIPYUKA OT Peamn3alin

TOBapa paBHa gp ACHCKHDBIX CAUHUIL,

® B KOHIIE HaOIIOAAEMOT0 MEPHOJA BPEMEHH UMEET MECTO €CTECTBEHHAS HHGIIALMSA B pa3Mepe G
(0>0) mcHEKHBIX CAMHUL 3a c¢AMHULY npoavkuud. OnpelenyM JaHHYIO BEIHYMHY Kak (POHOBYIO
HH(QIIIHIO B paccCMaTPHUBACMEIA MEPUOJ BPEMCHH, CBA3aHHYIO C BHCINHHUMHU (pakropamu (POCT IICH Ha
SHEPTrOPECYPChl, CHIPHE, TPAHCIOPTHBIC PACXOABI, HCOOXOAMMBEIC JOMOIHHUTEIBHBIC YCIAYTH WU T. 1.).
®donoBast UHOSIMS HE BICYCT U3MCHCHHM BEIMUYHHBI 00BEMA MPOJaK (MPaBUTEIBCTBO HHUBCIHUPYET
BO3ACUCTBHC MHQIALUH Ha MOTPEOUTEIBCKUH CIPOC, HAMPUMEP, HCTIOIB3YS HHACKCALHIO 3apILIaT U T. 11.);

e B HaOmMOZACMOM MCPHOJAEC BPEMCHH NPCANPHUHAMATEIh HMCECT BO3MOXKHOCTh HAPACTHTh
MPOU3BOACTBO M PEANU3allHI0 CBOCH NMPOAYKLHH A0 3HAYCHUA ¢, =q+Aq, rac Ag >0 — BeaudmHa
M3MCHCHUS 00beMa mpojak. B ciayuac BeIOOpa anbTepHATHBBL YBEIHUYCHHS NPOH3BOACTBA, LICHA B
COOTBCTCTBUU € 3AKOHAMU PBIHKA CTAHCT paBHOI\/'I P, TAC p < P, a € yuUCToM (I)OHOBOﬁ I/IH(I)J'[HLII/II/I HOBas
LeHa COCTABUT p, + G 3a €JUHULYY TOBapa.

B nmanprelmeMm, ecnm HE OTOBOPEHO TIPOTHBHOE, pEedYb TOWAET TONBKO O BEIMYHHAX,
COOTBETCTBYIOLIUX KOHITY MEPHOA BPSMEHH HAOTFOACHUSI.

B pavkax HapammBaHHs OOBCMOB pecamu3ycMOH MPOAYKLUHH HOBAas BBIPYYKA COIJIACHO
HCCIICIOBAHMSM UMCCT B

k
— q
R =qp(1+ Ak,) K,-—]. (1)
rac ¢ — NCPBOHAYAIPHOC KOJIHUICCTBO CAWHUL PCATU3YCMOI'0 TOBAPA HA PBIHKC 3a OHpC,Z[CJ‘ICHHbeI ncpuon
BPEMEHH,
p — IDCPBOHAYAIbHAA LICHA TOBAPA,

k,=Aq/q, k,>0 —xospdumeHT yBenuueHns oobemMa mpoaask (1 napametp ynpasneaus B I1P);
K,=1+0/p=1+k,, K,>1 — Temm pocTa LCHH B PACCMATPHBACMOM IICPHOAC BPCMCHH, A k, -

ypoBeHb uH(pIsinmu; € >0 — abcomoTHas BenuuuHA KODOUIMEHTA 3IACTUYHOCTH CIPOCA IO IICHS,
A=1-a, 0<A<]l, rae a — KO3QPUUUCHT H3ACPIKEK PACIIMPCHHOTO NPOU3BOACTBA M IMPOIANKH,
VAOBICTBOPSIOMIH yeiaopmio O <a < 1.

VYuurteiBass BCC BKIIOUCHHBIC B MOJCHb MNApaMeTpsl, B JAHHOM CIVYac TCPMHH «BBIPYYKA»

HUCMOJB3YCTCA HC B KIACCUUCCKOM IMOHUMAaHWUU KaK ACHCYKHBIC CPCACTBA, MOJTYUCHHBIC MPCATTIPUATHCM OT

2 BoroymoGekasd-Cunsikopa E.C., Kamumin 5.C. 2017. O6 3KCTEHCHBHOM METO JIe IIPOU3BOCTBA M TOPIOBIIH. DKOHOMUKA,
Modenuposante, npoznosuposanue. Ne 11. C. 159-167; Bahaliubskaya-Siniakova K.S., Kalitine B.S. 2019. On the possibility of
state regulation in the extensive path of development of production. Journal of the Belarusian State University. Economics. No 1.
PP. 36-45; Kalitine B.S., Bahaliubskaya-Siniakova K.S. 2017. The dynamics of the enterprise’s income in the extensive method
of development. Journal of the Belarusian State University. Economics. No 2. PP. 16-24.

3 boromo6ekaa-Crmsikona E.C., Kamurim 5.C. 2017. O6 SKCTeHCUBHOM METO/Ie TIPOM3BOICTBA U TOPTOBIH. DKOHOMUKA,
Moodenuposanue, npocnosuposanue. Ne 11. C. 159-167.
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(0] 3aKOHOMEPHOCTAX pOCTa 10X0/1a IMPU IKCTECHCUBHOM IIYTH PA3BUTHUA NIPEANIPUATHA

MPOJKH TOBAPOB M VCIYT, a KaK HEKHH MOKA3aTeNb, KOTOPBIH OTpaskacT 00bEM BEIPYUCHHBIX (HHpMOH
JEHEXKHBIX CPEACTB B CIydac MEPEeXoJa K MPOCTOMY HAPALIUBAHUIO MPOU3BOJACTBA M YUHTBIBACT KaK
MacITad HapalMBaHUs, TAK U CBA3AHHBIC C 3TUM H3ICPIKKH.

HN3yunM BO3MOJKHOCTH BBITOABI OT HApPAIOUBaHHUA IIPOM3BOACTBA M TPOJAKH TPOAYKIIHH
HOPEeANPUHAMATEIEM U UCCICAYEM MPH 3TOM €70 PUCK BO3MOXKHBIX OTEPh U MPOCUETOB.

3akonomepuocmo pocma evipyuxu 1P

B ponosnHeHue kK Moaeu® 1a UM NOSICHCHUE OTHOCUTENBHO KOod(duumeHTa uzaepxek a. U3secTHo,
YTO HPH PACUIUPEHHOM IMPOU3BOACTEE U NPOAAXKE MPOAYKLIMH, 3aTPAThl HA U3TOTOBACHUE JUIsI KAXKAOH U3
Ag JOTOTHHUTENBHBIX CAUHHUL K UCXOAHOMY BBIIIYCKY ¢ OTPRKAKOTCH HA ccOCCTOMMOCTH MPOAYKLHH.
CreaoBaTenbHO, NPEANPUHUMATEIb HECET JOMOTHHUTCIBHBIC PACXOABI, KOTOPHIC MOXHO YYECTh NPH
MOACUCTE OOIICH BEIPYUKH KaK 3aTpaThl, CACAYIOIHM 00pa3oM. J0moIHUTEIBHYIO, CKOPPEKTHPOBAHHYIO
C VUCTOM HCH30CKHBIX MOTEPb BEIPYUKY OT pEATH3aLUH Ag CAWHHL OMPEACTHUM BEIUYNHON

Agq(p, +o)(1—a), rae a — HekoTOPBIH K03 PuIMEHT, MogunHEHHBIH yenoBuro 0 <a <1, a (p, + 6) —neHa

peanuzanyy ¢ Y9eTOM HHQUILIUM W 3aKOHA crpoca. TakoW MoAXoJ K OLCHKE MOTEPh B BBIPYUKE OT
JOTIOMHUTCIBHBIX PAacXOJOB O3HAYACT, 4YTO 4eM Oompme kodhduuMeHT ¢, Tem Oombine motepu. B
YaCTHOCTH, TPEAENbHBIN ciaydal « =0 o3HauaeT, 9YTO TOTEPH OTCYTCTBYIOT H peanmsammsa Ag
JOTOTHUTENBHBIX €IWHHL OCYIIECTBILIETCS IT0 TOH XKe LEHE (P, + G); €CIIN pacCMATPHUBACTCS IPEIECTbHBIH
cnydail @ =1, TO M3ACPIKKHM HE MO3BOLIIOT YVBEIHYHUTE BRIPYUKY, T. €. HET cMbIcia ucnons3osatb 1P
Taxum oOpa3oM, BBEACHHBIM mapameTrp d ¢ ycaoBueM O<a <1 3am1acT B ONPCACICHHOM CMBICIC
HEKOTOPYIO IOKATY H3MEPEHHS H3ACPKEK B BBIPAKCHWM TS BBIPYUKH, KOTOPas OXBATBIBAET BCE
TEOPETUUECKH BO3MOIKHBIC CUTYaMH. Takoe HOBOE TIOHATHE TTO3BOIUT KAUECTBEHHO OLIEHUTh ITOKA3aTENb
M3MEHEHHS BBIPYUKH B 3aBUCHUMOCTH OT H3MEHEHHMH HU3AEPIKEK TPOU3BOIUTEIS.

B paboTe’ mpuBEACHBI TAKKE YCIOBHS YBCIMUYCHUS BHIPYUKH, KOTOPBIC OCHOBBIBAIOTCS HA PA3yMHOM
MOJXOAC MPECINPUHMMATEN K Hcnoib3oBaHuio JIIP, a MMEHHO, OCYINECTBHUTE €ro KEIacMyI ILICTb
VBEIMIECHUS BHIPYUKH. JIOTIOMHSAS OTH VCIOBHS OTOBOPEHHBIMH B MOJENH JKOHOMHYECKHMH

TPeOOBAHUAMH, MOTYIUM CUCTEMY HCPABCHCTB

er —l>0,
A

1
O<kq<er—Z,’ 2)

Kp>1,
0<A4<1

KOTOPasi B COBOKVITHOCTH JACT HEOOX0OUMbIe U OOCMAMOYHbIE YCA06US pocma evipyuxi npit P,
OrMeTuM, 9TO HEpaBeHCTBA (2) OMPESACISNIOT, B YACTHOCTH, OTPAHUYCHUC HA YMPABISIOIINAN

IPCANPHHAMATE/ICM NTAPAMETP &, , 1 MOITOMY SBILIOTCA ()YHAAMEHTATBHBIM CBOHCTBOM BEACHHs OU3HECA

nopu 3HP, 3aCIYKUBAOIUM IMMPUCTATBHOI'O BHUMAHUA AJId U3YUCHUS.

4 Tam xe.
5 Tam xe.

Benopycckuit axonomuueckuii xypuan  Ne 102020 125



E.C. BOTOJIIOBCKAA-CUHAKOBA, b.C. KAJIUTUH

Hdpyruvu cnoBamy, ycioBHE (2) MOXKHO TPAKTOBATh, KaK 30KOHOMEPHOCMb pocma euipyuki IIIP,
KOTOPBIH B KOHCYHOM HTOTrE MPEIOCTABISCT PYKOBOJUTCIIIO MPESAIPHUATHS TJIABHBIH KPUTCPUH TPUHSITHSL

peHICHUA A1 YBCIUICHUA HpI/I6bI.]'II/I.

Cneocmeus 3akonomeprocmu pocma goipyuxu 1P

B xaxkaom u3 ¢acAVIOMmMUX HIDKE TOAPA3ACIOB CTAThH HOSICHIM SKOHOMIYICCKUN CMBICT OTPAHIICHUH
(2) mpUMCHHUTEIPHO K HCIOJAB3YeMbIM mapameTpam. Ha 3ToM myTH B Ka4yecTBE CICACTBHS OMPEACIAM

067acTh OTMYCTHMBIX 3HAYCHHH IS KKA0TO U3 mapameTpos k,, A, e u K, moaemu (1) i tem cambivm

HNPEACTaBUM 3aKOHOMEPHOCTb POCTA BBIPYUKH HA SI3BIKE KAXKJAOTO W3 MApaMETPOB, YUACTBYHOLIUX B
MOCTPOCHUU Mozaenu. s sToro OyaeM HCHONB30BATh IIUPOKO MPUMEHICMYIO B SKOHOMHKE HACKO
M3YUCHHS BBIPAXKCHUS BBIPYUKH, KaK (YHKIHIO OT OJHOU U3 IIEPEMCHHBIX, MPH (PUKCHPOBAHUH OCTATBHBIX
HapamMeTPOB MOJAEIH, T. €. IIPH MPOUUX PABHBIX YCIOBHSIX.

Orpannyenusi Ha napamerp 3iacTHYHOCTH cmpoca e Ilycte nmapaverper k,, A n K,
(puxcuposansl, n B coorsercTBum ¢ (2) mpumem K, >1, 0<A<l. Onmpasce Ha npeacrasncaue (1),
paccMoTpuM QYHKLIUIO

k
R(e)=qp(1+4k,) K, - | 3)
e

Ona siBsieTcst (PYHKIUCH THNA 0OPATHON MPOMOPLHOHAIBRHON 3aBHCUMOCTH. [l Hee mepBhIc ABa
HCPAaBCHCTBA CUCTEMBI (2) ompeaeaseT 00NacTb JOMYyCTUMBIX 3HAYCHUH OTHOCHTCIBHO NICPEMCHHOM €. A

WMCHHO, UCTIONB3Ys (2), MOJKHO 3aNUCaTh PABHOCUIBHBIC CUCTEMbI HCPABCHCTB

1 -
eK, =~ >0, T
1 7 -
0<k, <eK,—— e>L+—q
A AKP Kp

Otcroga SICHO, YTO MHOXCCTBO JONYCTUMBIX 3HAYCHHN MNEepeMeHHOH ¢ mna GyHkuum (3)
ONPEACTCTCI OJHHUM HEPABCHCTBOM

1 k
KK @

P P
Hepasenctro (4) aact BBIBOA O TOM, YTO yCHex OusHeca npu ucnojp3osanuu 1P kacaetes murib
TCX, PCATU3YCMbIX HA PBIHKE TOBAPOB, V KOTOPBIX aOCOMIOTHAS BeauduuHA KOA(DQUIMCHTA LCHOBOMH
3MaCTUYHOCTH CIPOCA € HE MOKET OBITh Kak yrogHo Majoi. Ilpu 3TOM yKa3pIBaCTCS TOYHAS HELKHSIS

MOporoBas rpaHuna € = ¢, rac

q

E=—t——

k, 1 Ak, +1

r r r
C1e10BaTCIIBHO, PYKOBOIUTSITIO IPSATPHSITHS HEBBITOHO UCTIONB30BaTh I 1P 1151 TEX TOBAPOB, A
KOTOPBIX BBITIOJHICTCS MPOTHUBOIIOIOKHOE (4) HEPABSHCTBO OTHOCUTEIBHO KO3 (DUITHCHTA 3IaCTHIHOCTH

e, amvenHo koraa 0 <e<(4dk, +1)/ AK,.
Orpanuvenusi Ha napamerp ynpasienus k, . Paccmotpum (1) kax pynxmmio R (k) nmepeMeHHOH

ko> dunmeHTa yBeaneHns o6bemMa npogak &, mpu GUKCHpPOBaHHBIX mapameTpax A, e u K, . 3nece,
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O 3aKOHOMEPHOCTAX POCTA JI0XO0/1a MPH HIKCTEHCUBHOM ITyTH Pa3BUTHS TPeIPHATHS
B COOTBETCTBHH C YCIOBHEM (2), mMeeM creayromue orpanmiachust: eAK >1, 0<A <1, K >1. Rl(kq)

— 9710 KBaapaTHuHas GyHkuwmsa. g Hee BTOPOC HEPABEHCTBO CUCTEMBI (2), & IMECHHO
1
0<k <eK —— (5)
q P A

ONPEJCIACT MHOMKECTBO AOMYCTUMBIX 3HAYCHHH NMEPEMCHHOM ynpasineHus k,. M3 (5) acHo, uto £, He

MOKET OBITE KK YTOJHO OOTBIIHM, HHAYC HAPYIITUTCS JKEIACMOE OM3HCCMEHOM CBOMCTBO POCTA BEIPYUKH.

IIpu 5TOM MOKHO yKa3aTh TOUHYIO BCPXHIOKO IpaHuLy k, =k , Tac

k,=eK - i 6)

Dopmynsl (2) ¥ (5) MOJKHO UCTIOTB30BATh M KAK PCKOMCHAAITUH, W KaK MPCIOCTCPESIKCHHUS MPH BHIOOPE
rapaHTUPOBAHHOTO criocoda yeeauducHus Bepyuku I 1P.

B manpHeHmux paccyxacHuIX OyaAeM HCXOIUTh U3 TOTO, YTO KAXKABIH PYKOBOJUTCIb MPCATPUATHS
MPAKTHKYET TOIUTHKY PAa3yMHOTO TMOBEACHHA, T. €. MPEANOYUTACT POCT MPHOBUTH (B pPE3yIbTaTe
VBEMUUCHUA BBIpYyukd mpu mepexoxe k OIIP), m mostomy ero OyaeT MHTEPECOBATh TOJBKO TaKOE
HAIPABJICHHE TCOPCTHICCKUX UCCICAOBaHMI. IMEHHO MO 3TOW MPUYMHE HAC TAKKE OYICT HHTEPECOBATH
TOJBKO CTYYAH BBIIIOTHEHU CUCTEMBI HEPABEHCTB (2), KOTOPYIO MBI IPHUMEM, KaK 30KOHOMEPHOCHIb POCTIA
svipyuru IIP.

TMpumep. Tlomydenusie o0nacTv M3MEHCHHMS mMapaMeTpoB Mozenu (1) MO3BONAIOT MPEIACTABHTDH

rpaduk QyHKUMM R, B TPCXMCPHOM NPOCTPAHCTBC IO NEPEMCHHBIM A, U € IpU (PUKCHPOBAHHBIX
sHaueHmwIX O0<A<lu K, >1.

Jns pemonctpaumm rpaduka Beidepem mpuemaemsie semuunasl d=0,2 (4=0,8) u k, =0,05
(K, =1,05). Ha npakTuke Jame BCEro NpeANpUATHE HE HIMEET BOSMOKHOCTH B KOPOTKUH CPOK YBETHIHTH

00BEMBI MPOU3BOICTBA HA 3HAUYUTCIBHYIO BeIHIHMHY, Hanpumep B 5 wian 10 pas. [lostomy monoxum, 4to
bupMa MOXKET HApPACTHTB OOBEMBI CBOECTO Tpom3BoAcTBA MakcumMyM Ha 100% oT mepBOHAYATBHBEIX
pa3Mepos, T. €. B 2 pa3a. CrnexoBaTebHO, B JAHHOM CIIydae IPUMEM: Ag = ¢, a MAKCHMAaJIbHAS BEIHYNHA

xosbuumeHTa yBenmueHnst obbema mnpoaax pasHa k.. =¢/q=1. Kpome TOro, maxcmmaabHO
BO3MOKHOE 3HAUYEHHE aOCOMIOTHOM BETMUMHBI K03 HIHEeHTa [IEHOBOH 31acTHIHOCTH cnpoca e, = 10.
IMockomapky B hopMyse BBIPYUKH MPOU3BEACHUC ¢p YYACTBYCT JHIIb KAK MHOXKHTEIb, TO ISl IPOCTOTHI
npeactaBncHus rpapuka monoxum g =p=1. Torma ¢yHkmms or aByx nepemeHmbix K =R (k,.e)

3AITUINCTCS B BUJC!
k
R =(1+0.8k,)[ L05——L |,k &(0:1], e (0;10].
e
B pamkax ycTaHOBICHHBIX OrpaHHucHHN mepexoa npeanpuaumareas k II1P OyaeT BEIUTPHIITHBIM
JUIOE TpU COOMIAcHUH yenoBuil (4) u (5), a UMEHHO!
1 k,

>—
0,8-1,05 1,05

Jlnst Takux orpaHuucHui Ha puc. 1 mpeacrasieH rpaduk dyHkuum R (k,,e), TOMYyYCHHBIA npu

B

0<k <1,05e—L
! 0,8

B

nomornu mporpamvsl Wolfram Mathematica 10.0. Ha rpaguke o BepTHKaIbHON OCH OTPAXKEHA BETHUHHA

BBIPYHYKH K, @ 110 TOPHU3OHTANBHEIM 0CsaM — napametper e € (0;10] n &, € (0:1].

Benopycckuit axonomuueckuii xypuan  Ne 102020 127



E.C. BOTOJIIOBCKAA-CUHAKOBA, b.C. KAJIUTUH

Puc. 1. I'padux pynximu Boipyaxu R (k,.e) B cmyqae II1P
Hemounux. ABTopekas pazpadoTka.

Ha ocHoBanuu rpaduka MOKHO CACIATh BBIBOM, YTO IS MOJYUCHHS BBITOABI OT mepexoaa k JI1P

BCNIMYIHMHA TACTHYHOCTH CIPOCA TO/KHA OBITE OobIne 1, TO €CTh TOBap A0KCH ObITh dmacTuucH. Kpome
Hapal[UBaHHEC OOBEMOB

TOro, mnpu (UKCHPOBAHHOM 3HAYCHHH KOA(PQPHUIHCHTA 3IACTUIHOCTH €
NPOM3BOACTBA, T. €. POCT k, , TNPHHOCHT NPCANPHHUMATCIIO HAMOOICC CTPEMHUTCIBHOC YBCIHYCHHC

BBIPYYKH [MPH OTHOCHTEIBHO BBICOKHMX 3HAUCHUSX ¢ (B JAaHHOM mpumepe mpu ¢ —10).
Orpannyennss Ha mnapamerp usaepskek « Onwmpasce Ha npeacrasncHue (1), paccmoTpum

(dVHKLHIO
kq
R(a)=gp(1+(-a)k,)| K, -—|, (7)
e
3aBUCAINYIO OT MEpeMCHHOW ko3 duuueHTa m3aepxkek a=1—A, npu (PUKCHPOBAHHBIX MapamMeTpax
k,>0, e>0 u K,>1 O®ynxuus (7) InHCHHAs C OTPULATCIBHBIM YIVIOBBIM KOO (HUHCHTOM H,
CIEA0BATCIbHO, Takas (YHKIMS CTPOrO MOHOTOHHO yObiBacT. B cooTBercTBUM ¢ (2) e¢¢ 00jacTh

OIpCACTCHUA 3a1aCTC YCJIOBUAMU
1
er - Z > O,

0<4<l, ()

1
0<k, <ek, al
Hns ompenencHust 00JaCTH AOMYCTUMBIX 3HAUYCHHM aprymeHTa (QyHKUpH (7) mpeaBapHTEIbHO

BBIBEACM U3 (8) CIICAYIOIEE BCIOMOTaTeIbHOS HEPABCHCTBRO!

1
er>kq+Z:>er>kq<:>er—kq>O. C)]
Onupasice Ha 310, U3 (8) MOKEM 3aMUCATh MOCIC0BATSIPHOCTh COOTHOIICHHIH

Ne 102020
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1 1
1 A>— A>—
er__>O’ er’ er’
0<A<l, <0< A<, <0< A<,
1 1 1
O0<k <eK —— —<eK -k A>—
1 | A P eK, —k,

IMocnegHee B COBOKYMHOCTH ¢ HEPABCHCTBOM (9) MacT PaBHOCHUIBHOC YCIOBHE B BHIAC ABOHHOIO
HCPaBCHCTBA

— <A<l
eK —k

P q

Teneps, ucnonp3ys odosHaucHue 4=1—a, 0 <a <1, MOkeM NPOIOIKUTH BhIBOABL. MMeem:

O<a<l- !

<1—a<1<:>¥—1<—a<0<:>

er—kq er—kq - 1 20

B pesvasTaTe mpuxoauM K yCIOBHIM

O<a<l-—
eK —k

eK —k >1
P q

KOTOPBIE 33aI0T 001acTe onpeaencHus Gynkuun R (a).

Takxum o6pazom, 3akOHOMEPHOCTb pocTta BeIpyuky P npexonpeaesser Taioke U OrpaHUuCHHUS HA
ko3 purmeHt uzaepxkek. To ecTe POCT BBIPYUKH BO3MOMKEH JTUIIb A H3ACPKEK HA JOTOTHHUTETbHBIN
BBITIYCK IIPOAYKLIMH, HE MPEBBIIAIOIIX 3HadeHne a =a, 0<a <1, rae

1 :er—kq—l.

Orpannyenusi Ha Temn pocta unduisiuuu K . Tlycts B hopmymne Boipy4xu (1) napametpsr £, , A,

e Quxcuposansl, mpuaeM 0 < 4 <1. B coorseTcTBHH ¢ (1) paccMOTprUM TUHEHHYIO (DYHKLIUIO
kq
R(K,)=qp(1+4k,) K, -

VYcranoBuM ce obmacte ompeaencHusa. M3 3akonomepHocTH pocta BeIpyukd JIIP (2) mveewm

noCJICAOBATC/IBHOCTD PABHOCHUIIBHBIX CUCTCM HCPABCHCTB!

1 1
er—Z>O, Kp>;, Kp>1’
K, >1, <=45K,>1, = 1 k- (10)
q
! T ey
0<k <eK —— K >— 42
! P4 7 Ae e

Ympoctum orpanuucHust (10). Jlst 3Toro 3amMetim, 9TO B 3aBUCHMOCTH OT BETHIHHBI
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k, 1 Ak, +1

7 e  Ae Ae

mpasas yacTe BToporo HepaseHcTsa (10) MoxkeT ObITh Kak OoMbIIC ¢AUHMLEBL, Tak U MeHbLIe. [ToaTomy ¢
VIETOM BTOPOro HepaseHcTBa B cucteMe (10) Ham mpuaeTcs paccMOTPETh ABa Ciyvast.
1) Ilycte uMeeT MECTO HEPABSHCTBO

k 1
K =—+—>1 0<A<l.
e Ae

Toraa cuctema (10) paBHOCHIPHA YCIOBHUIM
1

k
l<ZLt+—<K B 0<A4<l. (1D
e Ae 7

2) IlycTh Teneps UMEET MECTO HEPABCHCTBO

k 1
K =—+—<1, 0<A<l.
e Ae

Toraa cucrema HepasereTs (10) paBHOCHIIBHA CHCTEME
K »> 1,
k 1 , 0< A<l (12)

<L +—<1
e Ae

Hony4aenneie yenosus (11) n (12) na remn pocta nuusimn K, 03HA4AIOT, ¥TO 3TOT NAPaMETp, XOTA

U BCTYHAeT BO B3aUMO3AaBUCUMOCTb CO BCEMHU OCTAIBHBIMU IApaMeTpaMU MOAECIH, HO HE SBISETCA
CYIIECTBEHHO OTPAHUYUTEIbHBIM JJISI TIOKA3aTEAsl POCTA BBIPYUKH MPEANPUHUMATENS, TOCKOJIBKY OH HE
3aBUCHT OT (PYHKIIHOHUPOBAHUS MPEANPHATHS. B 4acTHOCTH, POCT BBIPYUKH BO3MOMKCH U MPU OTCYTCTBUH

uHQISIAH, 2 UMEHHO Korga K p = 1.

Hpunyun marcumuzayuu evipyuxu I1IP

C yuerom dopmymnst (1) u ycrosus (5) onpeaenuM KBagpaTHIHYIO GYHKLIAIO
_9p 1
Rl(x)—?(lJrAx)(er—x), O<x<er—Z, (13)

TJIE MONOXKEHO X =k, >0 u npeanonararorcs Hepasenctsa: K, >1, 0<A <1, eK, -1/ 4>0.

Nzyunm ceoiicta dyrkmu (13). C 370i nenpro 3anummeM QyHKIHUIO BRIPYYKH K (X) B H3MECHECHHOH

dopme, mpousseas yMHOKEHUE CKOOOK. Mmeem:
R()=T(-4x* + (4K, ~Dx+eK,), (14)
e
Kopnu x, u x, ¢pynkuu (14) oueBUIHO COBIAAAIOT ¢ KOPHAMHU HCXOAHOH dyHKIMH (13) 1 mosromy

1
X, :—Z, X, =ekK .

[epBsIit KOpeHBb X =X, OTPULIATEIBHBIM U HE MPHUHAJIEKUT O0NMAcTH onpeaencHus GyHKuuu K (x).
Bropoii kopeHp X = X, MOJOXKUTEIbHBIH, OJHAKO OH, KAK HETPYAHO MPOBEPUTH, TOXKE HE IMPHUHAMICIKHT K

JOMYCTUMBIM 3HAUCHHM, HAaXOJSICh MpaBce MHTEpBANa ONPEACNICHHs aprymeHTa QyHKuuH. OQ4eBHIHO

rpadukom R (x) sBiseTcs yacTs napabosisl, BETBH KOTOPOH HAIIPABICHBI BHHU3,  BEPIIMHA PACIONIOKEHA

0
BTOUKC X=X , T. C. B CCPCANHC OTPC3Ka MCXKAY KOPHAMH, a HMCHHO!
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(0) 3aKOHOMEPHOCTAX pOCTa 10X0/1a IMPU IKCTECHCUBHOM IIYTH PA3BUTHUA NIPEANIPUATHA
1 1 eAK -1
xX'=—| K, —— |=—E—. (15)
2 A 24

C vyuerom opmymsr (15) 31a TOUYKA BXOJUT BO MHOKECTBO AOMYCTHUMbBIX 3HAYCHHH ApTyMEHTA X

¢byakmmm R (x). Beramenum  mpenenpHble  3HaueHms R (X) B IpaHMYHBIX TOYKaX HHTEPBaIa

cymectBoBanus pyakipn. Mveem:

}L%Rl(x):%hm(IJrAx)(er —x):qup;

e x—>+0

lim Rl(x):% lim (1+Ax)(er—x):

x%eKP—l/A—O e x%eKP—l/A—O
Pl ek Lo Poux Lo i
e 7 4))A e | ?

Cxema rpadmka ¢ymxkumm R (x) mnpeicrasmeHa Ha puc. 2, rae kpome (15) mcmomesyercs

oboznaucHne (6), a nmenHo X =eK, -1/ A.

A

R

R1 _________

_——d e - -

gpK, [F---------

=y

1
1
o _
0 X X

Puc. 2. Cxema rpaduka QyHKUH BEIDYUKH R =R (x), x =k,

Hemounux. ABTopckas pazpaboTka.

Brrupcimm Hanbombinee 3Ha4eHHE BBHIPYYKH R (X) B 3aBUCHMOCTH OT IapaMeTpa YIPABICHHS X,
0 ~ ~
KOTOPOE JOCTHracTCs B TOUKE BEPLIMHBI mapadoisl x =X , ompeaensiemoil gopmynoit (15). Ucnoneaysa

dopmyay (13), moacTaBUM CIOAA 3HAUYCHHUE apryMEHTa X = x~. Toraa moaydum:

AK -1 AK -1 AK, ~1( edK, +1
RO )=l 1w aZe o - | 2) R T R T
e 24 ? 24 e 2 24

Orcroza cieayeT HICKOMOE MaKCHMAIbHOE 3HAYUCHUE BRIPYUKH K =max R (x), rae
X

B 4P 2 1
R =T"(edK ,+1), e>——. 16
1= oK, D ,, (16)

Hetpyano Buzaets, uro popmyna (16) MoxeT OBITh 3anHcaHa €I U B CICAYIOIIEM BHIC:

5 qp 2 1
R =qpK +——(eAK -1)°, e>——. 17
, =qpK, 4Ae( ,—D 3 (17)

dopma npeacrasneHus MakcumyMma (17) mo3BONSCT BBLACIUTD BEIHYMHY MPUPOCTA BBIPYUKU MPU

ucnonbzosanuu JI1P, a umenno Bemuuuny gp(eAK , — 1)* / 44e.

[Tpumep. PaccMoTpuMm cHTVaLmiO HEKOTOPOH (HUPMBI CO CICAVIOIIMMH YHCICHHBIMH JAHHBIMH:

q=50, p=1; K,=1,05, a=0,2 (A4=0,8). [nst cpaBHCHHS BO3BMEM HCXOMHOC 3HAYCHHUE BBIPYUYKH
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gpK, =52,5. Uncnennsie pe3ynbTarsl 00 H3MEHEHUH BETHYHMHBL MAKCHMATBHON BRIPYYKH B 3aBUCHMOCTH

OT 3HAYCHUM NapaMeTpa dMacTUIHOCTH ¢ =1,2; ¢=2; ¢=5; ¢ =10 mpuscacus! B Tad. 1.

Tabauna 1

N3meHeHHe MAKCHMYMA BBIPYYKH B 3ABHCHMOCTH 0T K03(h(pHLIHEeHTA 3JIACTHYHOCTH €

IleHOBas 3MaCTHYHOCTD
1,2 2 5 10
cripoca, e
IlepBoHauaapHast BRIPYUKA,
P Py 52,5 52,5 52,5 52,5
gpK,
Benuauna mpupocTa,
0,0008 3,61 32

B (edk -1y : : 85,56
44e ’
CpaBHCHHE C HCXOTHOM

. o +0,0016 +6,88 +60,95 +162,98
BBIPYUKOH, %o

Hemounux. ABTopckas pazpaboTka.

Kak BuauM, MakcCHMyM BBIPYUKH HPEANPHATHS CYIICCTBCHHO 3aBHCUT OT a0COMIOTHOU BEIUYHMHEL
k03¢ ¢HUIMEHTa IIEHOBOH 3MIACTUYHOCTH CIPOCAa HAa TOBAap. UeM BBINE 3IACTHIHOCTh PEATH3yEeMOH
MPOIYKLIMU, TEM BBITOJHEC BEIOUPATh SKCTCHCUBHBIH My Th PA3BUTHIL.

Takum o6pazom, NpoBCACHHEIN aHaIH3 (GYHKLUH BHIPYUKH MOKA3BIBACT, YTO YV MPCAMPHHAMATEIIS
€CTh HAWNTYYIINH BApUAHT BeACHMs OH3Heca npu ucnonp3oBannu DI 1P 1 OH COOTBETCTBYET ONTHMATBHOMY

3HAaUCHMIO Koo duumenTa ysenmucHns odbema npojax k,, pasHomy Bemmaube (15). Beanmauna (15)

MPEACTABISICT COOOU npunyun maxcumuzayuu euipyyxu IIIP.

Cneocmeus u3z npunyuna maxkcumuzayuu soipyuxu 1P
3Has onTumanbHOe 3HaucHMe KodbduumMeHTa ynpasnenms k, (15), ¢ oaHOH CTOPOHBI, W

3akOHOMEpHOCTH pocta Beipyuku I 1P (2), ¢ Apyroii CTOPOHBI, MOKHO YCTAHOBHUTD 001aCTH OMPEICICHUS

Ans napameTpos e, A, K, dynkunn R;. s oToro noacrasum B ycaosue (2) ontumanbHoe sHaucHue (15).

Toraa (2) npeobpasyeTcst CACAYIOUIM 00pa3oM:

eAK -1 1 eAK -1 eAK -1
O0<——t—<eK ——, 0< L < L,
24 4 e 24 A .
K,>1, 0<4<1 K,>1, 0<4<l
OTcroaa MpUXOIUM K PABHOCHIBHOM CHCTEME HEPABCHCTB
eAdK ,—1>0,
K,>1, , (18)
0<A<1

COOTBETCTBYIOIICH VCIOBHIO JOCTIKEHU MaKCUMyMa BBIPYUKH R, = K,.
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O 3aKOHOMEPHOCTSIX POCTA /{0X0/1a NPH IKCTEHCHBHOM ITyTH Pa3BUTHSI NIPEANPHSITHS
Hns onpenencHus 06nacTn NOMYCTUMBIX 3HAYCHUH mapamMeTpoB 4, e u K, Oyaem Tak e, KaK u

BBILIC, HCIIOIB30BATh UACIO H3YUCHHS BEIPAKCHHUS MAKCHMAIBHOW BBIPYUYKH, KaK ()YHKLHIO OT OJXHOH M3
NEPEMEHHBIX MPH NPOUUX PABHBIX YCIOBUSIX.

3aBucumocTh 0T K03(puunenTa snacTuyHocTH cnpoca e . Ilycts mapavetper 4 n K,
¢uxcnposansl, u B cootsetcTBum ¢ (18) K, >1, 0<A4<l. C yuerom npeacrasnenus (16) paccmotpum
HEJIMHCHHYIO (DYHKLIHIO

5 qap 2
R(e)=——(4K +1). 19
1(e) 1 Ae( » D (19)

O0nacTh onpeacacHuUs 3TOH (YHKIIMHA MOKHO YCTAHOBHTD, BOCTIOIb30BABIINCH TPpeOoBaHmsiMu (18),
M3 KOTOPBIX OYCM UMETh!

1
e>——o:. 20
AK (20)
3anumeM GYHKIHUIO B BUAC

5oy 4P 2 1
Rl(e)—aie(AKp) +2AKP +;]

U BBITUCIUM IJ1 HCC MPOU3BOJHBIC. Nveem:

dRI(e)Z%((AK )2_ij dle(e)_ qap >O

de 44 e’ de*  24¢°
[epBas npousBoaHas 0OpAIACTCS B HYJIb B TOUKAX:
e=-1/4K, 6 ne, =1/ 4K,
O06c 3TH TOYKH HE NPUHALICKAT OONACTH ONPEACTICHUS (PYHKIUH ﬁl (e). Touka e=e,, x0T H

SIBITICTCS TIOIOKUTCIPHOM, OJHAKO PACIIOIAracTCs Ha rpaHuile odmactu onpeaciacuus (20).
Bonee Toro, B obmactu ompeacicHuUs MEpBas MPOU3BOAHAS MONOKHTCIbHASL, & 3HAYUT, (YHKLIMSL
CTPOr0 MOHOTOHHO BO3PAaCTacT, & C YYCTOM 3HAKA BTOPOU MPOU3BOJHON OHA UMEET BHINYKJIBIH rpaduk.

Brrancnnm npe aenpHble 3HaueHU GyHKIUN R, (e). OHU paBHBL:

li{nwl?l(e): lim %(eAKp+l)2:qup;

e—> e—> +0

S5 . qp 2
Iim R (¢) = lim ——(edK _ +1)° =+
e+ 1( ) e—>+0 4 4e ( ? )

Io peaynpraTam MpoOBEACHHBIX UCCICAOBAHME cxema rpaduka QyHKIHH RI (e) mpeacraBncHa Ha puc. 3.

~ A
1

qpK,|----
ol 1

“y

Puc. 3. Cxema rpaduka (PyHKIIHMH MAKCHMYMA BBIPYYKH ﬁl = ﬁl (e), e>1/4K,

Hemounux. ABTopckas pazpaboTka.
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CornacHo rpaduky, BEIrOJa NPCANPHHUMATENS B PE3yIbTAaTe HAPAIIMBAHHA MPOHM3BOACTBA
VBEIHYHBACTCS [0 MEPE POCTA LEHOBOM 3IACTHYHOCTH CIIPOCA, TO €CTh HAMOOIEE NMPUOBLIBHBIM I
(HUpMBI SABISCTCA PACIIMPCHUC MPOW3BOACTBA TOH TOBAPHOH TIPVIIEI, CIPOC HA KOTOPYIO MCHSACTCH
CTPEMHTECIBHO AQXKE MNPH HEOONBIIOM HW3MCHCHHH LCHBI. TakUMH XapaKTCPHCTHKAMH OO0IaJaroT,
HAIpHUMEP, JTETKO3aMEHICMBIC TOBAPHI.

3aBucumocTh 0T KO3 PuiuenTa uzaep:xkex a . B coorsercTBum ¢ dopmynoit (19) paccmorpum

HEJIMHCHHYIO (DYHKLIHIO

R(a)=—"—(e(l-a)K, +1)".
( a)e
Ec obnacte onpeaencHus 3amactcs ycemoBuaMu (18), U3 KOTOPBHIX CICAYVIOT PAaBHOCHIBHBIC
COOTHOIICHHS
e(l—a)K, —1>0, O<a<l, O<a<l,
O<ax<l, = l—a>L,<:> a<l—L,.
eK eK
K, >1 ? ?
K,>1 K,>1
OobnacTe onpeaeicHus GyHKIUN f?l (¢) MOAYUHSACTCS CUCTEME HEPABCHCTB
eK -1
O<a<—2—,
eK

r
K,>1
Banmmem dyrkmio R (a) B BHIE
R@)=-2 [(eK P(-a)+ 2K, +1L]
a

U BBITUCJIUM IIPOU3BOAHBIC!

dR (@) qu (€K ) + 1 2); dzélga):@ 1 :
da 4e (1-a) da 2e (1-a)

INepBas nmpousBoaHast 00paIacTCs B HOJb, KOIAa

1 1
l-a=t—<a=1+—.
eK eK

P P

OGe >t TOuKM He mpuHAAICKAT obmacTH ompeacneHus GyHKuMU R (a). ScHO, uro B oGmactu

ONpEeJeTCHHUS TIIEepBas MNPOM3BOAHAA OTpunareiabpHas. CraeJoBaTenbHO, (YHKIUA SBISLETCI CTPOTO
MOHOTOHHO VOBIBAIOLIAA, & C VICTOM 3HAKA BTOPOH NMPOHU3BOAHON OHA UMEET BBINYKJIBIH rpaduk.

Breruucmum OpCACTbHBIC 3HAYCHUA!

- agg} oR (a) - agg} 04(1_ ) (e(l a)K +1) _qu
C]P
hmR (a)= hm0 4( ) (e(l-a)K, +1)° = (eK +1)°.

Fpa(bHK 3aBUCUMOCTH MAKCUMAJIbHOTO 3HAYUCHUA Bpry‘H(I/I oT napaMeTpa Hszlepmex Hpe,Z[CTaBJ'IeH Ha
puc. 4, e @=1-1/eK,, R(0)=gp(eK,+1)’ /4e.
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~ A

R
R(0)

>
a

=
2| |--
Y

Puc. 4. Cxema rpaduka (HyHKIIMH MAKCHUMYMA BBIPYYKH ﬁ, = R, (@), O<a<l-1/eK,

Hemounux. ABTopckas pazpaboTka.

Kak u oxunmanocs, 1P Haubonee BHITOACH NMPEANPHHUMATCIIO B TOM CIVYac, CCIH H3ACPIKKU
MPOU3BOACTBA JAOTMOJTHUTCIPHON CIMHHULBI MPOIYKIHN CTPCMATCS K HYIIO. POCT k¢ mokazatens a
CHIDKACT BEIMYUHY MAKCHMyMa BBIPYUKU MPCANPHATHSA, U TCM CAMBIM YMCHBIIACT BBITOAY (PUPMBI OT
Hepexoaa K HapaliUBaHUIO IPOU3BOACTEA.

3aBucumocteb oT Temna pocta undusiunn K . B coorsercteum ¢ dopmynon (19) paccmorpnm

KBaAPATHIHYIO (DYHKIIHIO
5 qp 2
R(z)=——(edz+1)",
1 (2) 4Ae( )

rac z=K ,. B coorsercTBmm ¢ (18) ec 0bnacts onpeacneHns 3a1aeTCs yCAOBUAMH

edz—1>0, Z>1’1

z>1, Siz>—, . (21)
0<A<l “A

A= 0<A4<l1

Paccmotpum gBa citygas B 3aBHCHMOCTH OT COOTHOIIEHNH MexXay ed u 1.
1) Ilycte ed4 <1. Toraa obnacte onpenencHus (21) 3anactca HepaBeHCTBOM z >1/eA. Brraucanm
MpeacIbHOE 3HAYCHNE (PYHKIMA MAKCHMYyMa BRIPYYKH A JaHHOTO ciy4as. Mveem:

R = lim R(z) =L lim (edz +1)* =2£ | ccm ed <1.
1 44 1 Ae

z—>—+0 z—>—+0
Ae Ae

lim R, (z) = +oo.

Z—>+00
Cxemoii rpaduka Gynkimn R (z) sBaseTcs 4acTh mapabomBl ¢ BEPIIMHON B Touke z' =—1/ Ae,

pacnosoxeHHol Ha ocu Oz (puc. 5a).
2) Ilycte Tenepp eA >1. Toraa obnacte onpeaencuus (21) 3agaetcs ycnosuem z > 1. Beraucnum
JUTSL 3TOTO CIyUas NPEACIbHBIC 3HAUCHHUS (YHKIMH MAaKCUMyMa BRIpYUKH. UMeeM:

R =1im R(2) =2 lim (edz +1)* =L (ed+1), ccnm ed >1;
z—1+0 4 4e >1+0 4A4e
lim R, (z) = +oo.

@Oyakuust R (z) sBaseTcs BO3PACTAIOMIEH H, OYEBHIHO, €€ rpaduk mpeacTaBaseT coOOH HacTh

napabobl ¢ HAMPABJICHHBIMH BBEPX BETBAMH M BEPLIMHOMN B Touke z° =—1/ Ae (puc. 5b).
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A

A
R R

v

v

Prc. 5. Cxema rpaduka pyrkmmm R, =R (2). z = K,
a)mpu ed <1;b) mpu ed >1

Hemounux. ABTopckas pazpaboTka.

Kax Buaum n3 moayueHHBIX rpadukos, GyHKmus R (z) sABIgeTcs BCEeraa CTPOro MOHOTOHHO

BO3PACcTAIOLICH M BBIMYKIOH MO MEPEMCHHOH Temmna pocra mHpimpu. OxHAKO NPEANPHHUMATETb HE
MOJKET CaMOCTOSTCIBHO BIUATh HA JAHHBIM MOKA3aTeNb, KPOME TOrO, POCT TeMIa HH(IALHMH OTpaXkacT

YBCIUICHUC JINIIb HOMHUHATbHOM BCIHYHHBI BBIPYYKH, a HC peaanoi/'I, MO3TOMY OPHUCHTALUA Ha

nokaszareip K , TIPH OTIPCACIICHUM BBITOABI OT MEPEX0Aa K AP sBasieTcst HELIEAECOO0PA3HOM.

Hapamusanue 00b6MOB IPON3BOACTBA NMPECIANPUATHS MOKET MPUBECTH KaK K YBEIHUCHHIO BBIPYUKH
NPCANPUHUMATETS, Tak M K €€ MAICHUIO, YTO ACTIACT NEPEXOA K SKCTCHCUBHOMY IYTH Pas3BUTHS
HetenecooOpasHbeM. B pamkax mcciaeroBaHus BBISBICHB HCOOXOAMMBIC M AOCTATOYHBIC VCIOBHS POCTa
BeIpyukH mpu DIIP. B wacTHOCTH, BBIIBICHO, 4TO W3MCHCHHE KO3((HLMCHTA LIEHOBOW 3IaCTUYHOCTH
cnpoca sBnseTcs Hauboee 3HaunMbIM B pamkax DI TP (puc. 1), Tak kak BeIpyUKa pearupyer Ha H3MCHCHHE
JAHHOTO MOKa3aTeds B OoMbLICH CTCNCHH, YeM Ha HM3MEHCHHE Ko3(](uIHCcHTa YBEIMYCHUS O0OBEMOB
MPOJK. JDTO TOBOPUT O TOM, YTO HauOOJEE BHITOJHO I MNPECAMPUHHMATEIS HAPAIIUBATH OOBCMBI
MPOU3BOAMMOM MPOAYKIIMH, KOTOPas XapaKTCPHU3YETCS BBICOKOW LICHOBOHM 37aCTHYHOCTBEO crpoca. [lpu
3TOM, MAKCUMH3ALNH BBIPYUKH TAKKE CIIOCOOCTBYIOT MUHUMAIBHBIC 3HAUCHUS KOADPHUIINCHTA H3ACPIKEK

MPOU3BOICTBA JOTIOTHUTCIBHON € AUHULIB TIPOTYKITHAH.
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ABSTRACT. The paper formulates criteria for the growth of enterprise’s earning power with expanded
production of output and sales. The results are obtained based on the study of the mathematical model of
proceeds, which takes into account the following parameters: price, sales, coefficient of increase in sales,
inflation growth rate, price elasticity of demand, and cost ratio of expanded production. The necessary and
sufficient conditions for the model parameters are established, based on which formulated: are the principles
of enterprise’s proceeds growth and the principles of the proceeds maximization. The dynamics of optimal
proceeds depending on the parameters of the model is studied, with their graphic illustration provided.
Numerical examples of the established earning power criteria efficiency are presented.
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