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3ACTOCYBAHHSA TEOPEMMU JTATPAHXA B
MIKPOEKOHOMILI

BiHHMIIEKMI HAI[IOHATBHUI TEXHIYHUH YHIBEPCUTET

Anomauyia. Y cmammi nokaszano sacmocysanuss meopemu Jlaepausca 00 po38’sa3yeanHs 0esaKux 3a0ay
MIKPOEKOHOMIKU, NPOAHANIZ08AHO CepeOHi BUMPAmuU sIK CepeOHE 3HAYEHHS YHKYIL.
KirouoBi ciioBa: MikpoekoHOMiKa, Teopema Jlarpanxka, cepeqiHe 3HaueHHS (QYHKLIII.

Abstract. The article shows the application of Lagrange's theorem to solving some problems of
microeconomics, analyzed the average costs as the average value of the function.
Key words: microeconomics, theorem of Lagrange, mean value of the function.

Sk BiOMO 3 Kypcy MaTeMaTH4HOTO aHaiuidy, Teopema Jlarpamka abo, sk ii 1mie Ha3WBarOTh, Gopmyina
CKIHYCHHHMX MPHUPOCTiB JlarpaHxka, BIJHOCUTBCS JO TaK 3BaHUX TEOPEM IPO CEPEAHE, IO IIUPOKO
BUKOPHCTOBYETHCSI B JU(PEPEHIIATBHOMY Ta IHTETPAJbHOMY YHCICHHAX 3 METOI0 JOBEICHHS IESIKHX
MaTeMaTHYHHIX TBEPIKEHS [3].

®opmyna Jlarpamwka (abo ¢opmyia npo ckiHueHHI mpupoctH): skimo ¢yHkiis f(X) HemepepBHa Ha
npoMixkky [a, b] , mudepenuiiioBua Ha (a, b), To 3HaligeTHCS NpUHANMHI O1HA ToYKa C € [a, b | Taka, mo mae
Micie ¢popmyna:
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OxpiM CyTO MaTeMaTHYHOTO TIyMa4eHHS TEOPEMH CIIiJ] MAKPECTUTH 1 11 iIeiiHUI 3MICT, 10 BCTAHOBITIOE
3BSI30K MDXK IMOXigHOI (YHKIii (TOOTO TpaHUIECI0 BiTHOIIEHHS HECKIHYCHHO MAJMMH) Ta CKiIHUCHHUMH
npupocTtaMu aprymenTa i ¢pynkuii. To6To, Teopema Jlarpamxa (hopmyna Jlarpanixka) BCTAHOBIIOE TepeXif
BiJl CKIHYCHHUX BEJIMYMH JI0 HECKIHYCHHO MajuX. L[s 0COOMUBICTH MONETIIyE TIEPEeXia BiJl eIeMEHTApHOI
MaTeMaTHKH [0 MaTeMaTHYHOTO aHaji3y, 1 HaBMaKW, IO Y CBOIO YEpry JAO3BOJISIE JIETIIE BUBOJUTU Ta
JOBOJWTH AESIKi MATEeMaTHUIHI TBEPHKECHHSI.

JInst 3'sicyBaHHS TEOMETPHYHOTO CeHCy TeopeMu Jlarpanka 3ayBaknMmo, 1o JiiBa yactuHa (1) € KyroBum
KoeilieHTOM CiuHOi, 110 MpoxoauTh yepe3 Touku 4 (a, 1 (a)) i B (b, f (b)) kpusoi y = f (X), a npaBa yactuna
€ KyTOBUM Koe(ilieHTOM HOTHYHOI 10 Ti€el %k kpuBoi B Touli C (X, f (X)). Teopema Jlarpamxka npo cepeaHe
3Ha4YeHHs (PYHKIIT CTBEPUKYE, 110 Ha KpuBiid y = f (X) Mix Toukamu A i B 3aB 1y 3HaiiaeTbes Taka Touka C,
110 JOTUYHA, SIKa MPOBE/IcHa uepe3 Hei, mapaienbHa ciuniii AB (Puc. 1).
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Puc. 1. I'eomerpuuna Tinymauenns Teopemu Jlarpamxa

C — Touka, HalOUIbII BigganeHa Big xopau AB. Yepes Touky C mpoeneHo npsmy K,imo mapaieibHa 10
f)-f(a)
b-a
3HaxoauTUCh BHIe mpsmoi K. TIpupoanbso BBaxat, 1o npsma K morukaerses 1o rpadika dynkiii y = f(X)
B Touli C(¢;f( €)). Ockinbku KyTOBHI KOS]IiLi€HT TOTHYHOT JOPIBHIOE 3HAUSHHIO 1MoXinHOT GpyHknii f(X) B

TOYKE &, TO 3BijicH ciiaye criBBigHomeHHs (1).

xopau. Ii kyToBuii koedimient k = 3Biacu criinye, mo Touku rpadika GyHKIIT HE MOXKETh



HaBkojo Tteopemu JlarpaHka KOHIIGHTPYETbCsA iHGOpMAIlis, TMOB'I3aHAa 3 IOHATTAMH TPaHMIIL,
HETIePEPBHOCTI, MOXimHOI. BakimBo, MO0 i BiJOMOCTI CHpHMMAIWCSA SK €IWHE ITijIe, BIAKPHBAE ITHPOKI
MOKJIMBOCTI JOCTIKeHHS (YHKLIH, 0cOONMMBO MpHU iX MPaKTHUYHOMY 3aCTOCYBaHHi. PO3riissHEMO MUTaHHS
3acTOCyBaHHs TeopeMu Jlarpanxa 10 po3B’sI3aHHS ACSKUX 3a7a4 €eKOHOMIKH.

B mamr gac mesiki €KOHOMICTH TOTOIDKYIOTHCS 3 THM, IO CEPEIHI BUTPATH, IO MICTATH BHTpATH Ha
BHPOOHHIITBO, YIIPABIiHHSA, MApKETHHT, 30yT 1 T.O. IMPOTATOM TOBTOTPHBAIOTO MEPIOTy, 31 3pOCTaHHSIM
MaciTaby BUPOOHHIITBA 3MEHIITYIOTLCS 10 TIeBHOTO piBHA [1;4]. P0301XKHOCTI B IyMKax CTOCYIOTHCS TOTO,
sika Oy/e TOBEImiHKa 3aTpaT MICISA TOTO, SK OyAe JOCATHYTO KPHTHYHOTO PO3MIpPY, 1 UM 3aBXKAW BiH MOXKE
icHyBaTH. 3apa3 MU HE MOKEMO MaTH OJHO3HAYHOI BIAIOBIiMI Ha IIi 3aMMTaHHA. Ha pi3HUX miampuemMcTBax
MU MOXKEMO CIIOCTEpIiraTH Taki pi3Hi BUNAJIKH:

d) CeKOHOMIYHI pe3epBU i pe3ynbTyroua KpuBa cepenHix crnimbHux Butpar (LATC) 3HmkyeTbcs Ha
BCHOMY Jiania30Hi MOKJIMBOTO TIOITHTY;
0) micns BuuepnanHs pecypciB ekoHoMiyHOCTI LATC mounHaroTh 3pocTaty;

B) micisl BUUepIiaHHs pe3epBiB ekKoHOMYHOCTI LATC cTalini3yroThCs Ha HE3MIHHOMY PiBHI.

r) cranis He3MiHHOro piBHA LATC 3MIiHIOETBCS NpH OTPUMAaHHI MEBHOTO MAacIITaly CTajiero

HEEeKOHOMIYHOCTI.

3HaHHA (QYHKIINA 3aTpaT, MyKe BaXIJIMBE JUIs MPUHHATTSA PIllICHb HE JIMINE HA MiANPUEMCTBI, a W Ha
ypsagoBoMy piBHI. OyHKITT KOPOTKOCTPOKOBUX BUTPAT MAIOTh KJIFOYOBE 3HAYCHHS NPH BH3HAYCHHI ITIH Ta
00’eMIB BHITYCKY, TOAI SK (GYHKIII JOBrOTPHUBAIMX 3aTpaT HEOOXiMHI MpH IDIaHYBaHHI PO3BHTKY
MINPUEMCTBA Ta WOro iHBeCTHHIHHOI momiThku. OIliHKa €KOHOMIYHOCTI MaciiTa0y HeoOximHa it
npoBeneHHsI eeKTUBHOI YPAIOBOI MONITHKH PETYIIOBAHHS PUHKY, HacaMIepes y 3B’ 3Ky 3 MOHOIOJISIMH Ta
00’ € THAaHHAMU.

Cepeoni 6umpamu — BATPATH HA OAMHUIIIO TPOAYKIIi1, IO BHITYCKAETHCA.

I'panuuni  eumpamu — BUTpaTH, HEOOXIMHI YIS BUIIYCKY JOJATKOBOI OJMHHMII  MPOIYKINL
Hatie(peKTUBHIIUM (HaiICTIIEBITAM ) YHHOM.

THocmitini cepedHi umpamu — BUTPATH, MO OOYUCITIOIOTHCS SIK YacTKA BiJ MiJCHHS MOCTIHHUX BUTPAT Ha
o0csTr BUPOOHHIITBA.

[onsATTST cepennix BHUTpAT 1 iX B3a€MO3BSI30K 3 I'PaHMYHHMH BUTpaTaMu MOTPeOYIOTH JO0AAaTKOBOTO
JOCHTI/DKEHHsI. BaknuBo Hacammepen 3po3yMITH, IO CEpeHI BUTPATH HE € CEePEeIHBbOI BEITHYUHOIO
HE3aJICKHUX BHUIAJAKOBHX BEMWYMH. KO cepenHi BUTpaTH mnpu Bumycky 100 oavHHMIB TPOAYKIIi
ckianaroth 1000 rpH., TO 1€ 30BCIM HE 03HAYAE, 1110 OJ(HA 11 OJUHUIISI 00XOAUThCS, ckaxiMo, B 800 rp., iHIIa
B 1200 rpH. i T.n. HacmpaBmi, Koiau M TOBOPHUMO IIPO CEpEIHI BUTPATH, MH MaeMO Ha yBasi CepeaHe
3Ha4YeHHs! (PyHKIIIT BUTpAT Biff 00CATY BUITYCKY.

BukopucroByemo Tenep Teopemy Jlarpamka Ui BU3HaYCHHS cepe/iHix 3MiHHMX BuTpar [1]. Ha mincrasi
(1) Mmu MOXeMO CTBEp/DKYBAaTH, IO CepeIHi 3MiHHI BUTpATH mpu BUMycKy Q;, To6TO B iHTepBaii (Qo, Qi),
JOPIBHIOIOTH TPAHUYHUM BHTpPATaM IPH JCIKOMY HEBU3HAYEHOMY 00Cs31 BUMYCKY Qy, MpuIoMy

Qo< Qx=Qq

VCy

|
I
I ) »
0 Uer O] Qe = U ey Q2 "Q
Puc. 2. Cepenni 3MiHHI BUTpaTH K CEpeAHE 3HAYCHHS (PYHKUIT CIIJIBHUX CEPEAHIX BUTPAT



To6To0 AVC(Q, Q) = % =VC'(Qs) = MC(Qy) )

npu upomy Qg < Q4. Sk ciigye 3 pucyHka 2,
AVCQ) =MC(Q,), Q,< Q (OA|IKK),
AVC(Q,) =Mc(Q",), Q".< Q, (OB||K'K),

AVC(Q*) — MC(QW‘?), Q”Ig — Q* (3)
Ti >k BHCHOBKM MOXHA OTPUMATH TaKOXK Ha OCHOBI (POPMYIH KiHIIEBUX IPUPOCTIB
VC(Qo +AQ) —VC(Qo) =VC (Q)AQ (4)

a00 Ha OCHOBI TEOpPEMH IHTETPANBHOTO YHCICHHS MPO 3arajbHe CEpeiHE, 3TiHO 3 SIKOI MEBHUH iHTerpal
JOPiBHIOE TOOYTKY JOBKWHU MPOMIKKY IHTETpYBaHHS Ha 3HAYSHHS IiJIHTETpabHOI (DYHKIIT B IEAKiH TOUIl
BCEpEeNrHI IIHOTO POMIXKKY.

Posrnsiremo Temep cepeaHi 3aranbHi BuTpaTtd. CepeaHe 3HaueHHsS ¢yHKIi 3aranbuux Butpar 1C (Q)
CKIIaje

ATC(Qo, @u) = FE=E@) = 7C'(Q.) = MC(Q2) Q)
TC
MTC
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Puc. 3. Cepenni criisibHI BUTPATH SIK CEpEIHE 3HAYCHHS QYHKIIIT CITIIBHUX BUTPAT

Dopmynu (2) 1 (5) cxoxi, IpoTe 3BEPHEMO YBary i Ha iCTOTHY Pi3HULIO. 3yMUHUMOCS Ha BUIMAAKY, KOJIH
Q¢ > Q;. 3ayBaxumo, mo, ockinbku 7C = FC + VC, OK = FC (npaBoctoponns rpanuns). Tomy Ha 1y3i KA
HE BHUCTA4YaTUME TOYKH, JIOTHYHA B sKiil Oyyia 0 mapasnenbHa npomeHio OA. Ase Taka Touka (A1) 3HAHAEThCS
3HAYHO IpaBillIe TOYKH A, TaK 1m0 B AaHoMY BHUManky Qy > Q;. 3ayBakumo, 1110 BiJIIOBiTHO /10 3MiHU TOYKH
A BIIpaBoO TOYKA A' 3MilLIlyBaTUMETHCSI BIIiBO, IOKHU 1X B3a€MHE po3TallyBaHHs BigHOcHO ToukH C, B sikiid ATC
(Q*) = MC (Q%*), He 3MIHUTBCS Ha IPOTUIICIKHE.

Cepenne 3HaueHHs (QYHKIIIT, a00 cepeJiHi BUTPATH MOXKYTh 301raTUCs, @ MOXKYTh 1 HE 30iraTHCs 3 KOJIHUM
IPaHUYHUM 3HA4YeHHSM. [lOSICHEHHsS CTylIeHTaM Ba)KIMBOCTI 3aCTOCYBaHHS MAaTeMaTHYHOTO arapary,
30KkpeMa Teopemu Jlarpamxka, B pealbHOMY JKUTTI € HEOJMIHHMM YHHHUKOM (yHIaMEHTaJIbHOI
MaTeMaTHYHOI MiArOTOBKK MaiOyTHIX eKOHOMICTIB [2].
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