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®dOPMYBAHHSA MNPOPECIMHUX KOMNETEHTHOCTEN
3/106YBAYIB BULLOT TA NEPEABULLOT OCBITU 3ACOBAMU
MATEMATUKU

Y cTaTTi PO3rNAHYTO METOANYHI acnekTn GpopmyBaHHA NPodeciiHUX KOMNeTeHTHOCTeN 3406yBadis
BULWOI Ta NepeaBuLoi OcBiTK 3a cneuianbHicTio 051 «EKOHOMIKa» Yepes po3B’a3aHHA NpodeciMHO opieH-
TOBaHMX 33434 3acobamu gudepeHLianbHOro YncieHHA. HasegeHo npuknaamn po3s’A3aHHA 33434 ANA CTy-
[OEHTIB eKOHOMIYHOro Npodinto HaBYaHHA. MPUKNAAHNI XapaKTep PO3rAHYTMX 33434 Ma€ 3a MeTy NOeA-
HaTW BMBYEHHSA BULLOI MAaTEMATUKM i3 CMeLiaNbHOK MiArOTOBKOK MaMbyTHIX crneuianicTiB Ta Hagatu im
MOANBOCTI HabyTn gocBify po3s’A3aHHA BUPOBHUUYMX 3aBAaHb, MiABULLUTK CBOKO NpodeciinHy Komne-
TEHTHICTb, WO AYXe BaXK/IMBO B Yac KOPCTKOI KOHKYPeHLii Ha pMHKY npaui. Po3s’a3aTn 3agayy o3Havae
NPUAHATY ONTUMaJ/IbHE PilleHHA B KOHKPETHIW cuTyaLii. Po3B’A3aHHA cTepeoTUnHMX 3a4a4 He 3abe3neyye
npodeciinHoi opieHTaL,ii CTyAeHTIB, TOMY LLLO He BiaXoauTb Big, GOpMyat0BaHHA OCHOBHMX MOHATb, 03HAYEHb
Towo. Cnia 3a3HauUTK, WO BUKOPUCTAHHSA 3a4a4 NpodecimHOro cnpamyBaHHA Ha 3aHATTAX 3 BULLOI MaTe-
MaTUKM AyxKe Baxanse 414 HaB4a/IbHO-BUXOBHOIO NPOLLECY, OCKINbKK:

— aKTMBIi3y€ HaBYa/IbHUI NPOLLEC;

— NiABULLYE PiBEHb HABYAHHA BULLOI MAaTEMATUKM;

— 3abe3neuyye 38°A30K 3 MalibyTHbOIO Npodecieto;

— Jornomarae ranbuie nisHaTM nNpegmeT i MOBHOK MiPO 3p03yMITU HEObXiAHICTb MOro BUBYEHHA
ANA HabyTTa 0bpaHoi npodecii.

Po3B’A3aHHA cTepeoTMNHUX 33434 He 3abe3neuye npodeciliHol opieHTaLii CTyAeHTiB, TOMY LLO He Bia-
XOAUTb Bifg, GOpPMYNtOBAaHHA OCHOBHMUX NOHATb, 03HAYeHb, TOLLO. [0 KOXKHOI npodecii niabupatotbes signo-
BiZlHO 3a4a4i i3 NpodeciiHMM 3MICTOM, AKi MICTATb BiNbLL KOHKPETHI AaHi, BaXK1MBI AeTani, i TMM camMuM BU-
K/IMKalOTb 3HAYHUI iHTepec Ta NiABULLYIOTb MOTUBALLIO CTYEHTIB 0 BUBYEHHS BULLOT MaTEMATUKM.

Kntoyosi crosa: Konedm, KOMnemeHmMHiCms, MaMeMamuyHa KomrnemeHmHicme, npogeciliHo opi-
E€HMOBAHI 3a0ayi, OughepeHuianbHe YUCAeHHS.

B cTaTbe pacCMOTPEHbI METOANYECKME acreKTbl pOpMUPOBaHMA NPOdECCMOHAIbHBIX KOMMNETEHTHOC-
Tel conckaTtenen Bbicliero 06pasoBaHun, U Maaglwmx 6akanaBpos Mo cneunanbHocTn 051 «IKOHOMMKA»
nytem pelleHusa npodeccMoHanbHO OPUEHTUPOBAHHDBIX 3aZay cpeacTBaMu AuddepeHUnanbHOro ncumc-
nexua. NpuseaeHbl NPUMepPbI pelleHuns 3a4a4 ANs CTYAeHTOB SKOHOMMYECKoro npoduaa obydverus. Npu-
KNa[HOM XapaKTep paccmaTpMBaemblxX 3a4a4 MMeeT L,e/1blo COBMECTUTb M3yYeHMe BbiCLlei MaTeMaTUKM CO
CrneumManbHOM NoAroToBKOM By AyLWmMX CNeLmanncToB U NpesocTaBuTb UM BO3MOXKHOCTM NpMo6pecTy onbIT
pelleHns NpPou3BOACTBEHHbIX 3a4ay, NOBbLICUTL CBOK NPOGECCMOHANbHYH KOMMETEHTHOCTb, YTO OYeHb
Ba)KHO BO BPEMS YKECTKON KOHKYPEHLMU Ha pbiHKe Tpyaa. PelunTb 3a4avy 03HavyaeT NpUHATb ONTUMaib-
HOEe pelleHMe B KOHKPETHOW CUTyauun. PelueHne cTepeoTUNHbIX 33434 He obecneynsaeTt npodeccroHanb-
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HOW OpUEHTALMMU CTYLEHTOB, TaK Kak He OTXOAWUT OT GOPMY/IMPOBKM OCHOBHbIX MOHATUIA, ONpeaeneHunin
n 1. n. Cneflyet oTMETUTb, YTO UCMO/Ib30BaHWE 33434 NPOPEeCcCMOHaNbHOTO HaNpPaBAEHUA Ha 3aHATUAX MO
BbICLUEI MaTEMATMKE OYEHb BaXKHO 4/19 y4ebHO-BOCNUTATENBLHOMO NPOLLeCCa, NOCKO/bKY:

— aKTUBM3MpYeTCA y4ebHbIV npoLecc;

— NOBbILLAETCA YPOBEHb 0OyYeHMA BbICLIE MaTeMaTUKE;

— obecrneymBaeTcs cBA3b ¢ byaylel npodeccuen;

— CO3[at0TCA YC0BUA, MO3BAAOLLME Ty6Ke NO3HATb NPEAMET U B MOJIHOM Mepe NOHATb Heobxoan-
MOCTb €ro U3y4YeHus 1A oBNajeHus BbibpaHHON npodeccueit.

PeweHne cTepeoTUnHbIX 3343y He obecrneynBaeT NPOGECcCUOHaNbHON OpUEHTALUKU CTYAEHTOB,
TaK Kak He OTXOAMT OT GOPMYIMPOBKM OCHOBHbIX MOHATUIA, onpeaeneHnin U T. n. K Kaxaon npodeccun
B COOTBETCTBMM noabupatoTca 3agaum ¢ npodeccMoHanbHbIM COAEPKAHMEM, KOTOPbIe codep:KaT bonee
KOHKpETHbIe flaHHble, BaXKHble LeTa/lv U TEM CaMbIM BbI3bIBalOT 3HAYUTE/IbHbIN MHTEPEC U NOBbILLAKOT MO-
TUBALMIO CTYAEHTOB K U3YYEHMIO BbICLLIEW MAaTEMATUKMW.

Kntouesbie  €108a:  KOANEOH, KOMIEMeHMHOCMb, MAamemMamuyeckas KoMiemeHmMHoCms,
MpogheccuoHasnbHO-o0pUeHMUPOBAHHbIe 3a0a4u, OupgepeHyuanbHoe ucqucaeHue.

OCTaHOBKa npo6nemu B 3aranbHoMy BUrAagi. LLBMAKI 3MiHW cborogeHHA B po36by-

[OOBi AepKaBK i PO3BUTKY Pi3HUX ranyselt eKOHOMIKM NoTpebyoTb GOpMyBaHHA HO-

BUX AIKOCTel 34006yBaya BMLOI, NepeaBuLLOl OCBiTH, @ came: dopmyBaHHA npodeciii-
HUX KOMMEeTEHTHOCTeN ManbyTHboro ¢axisud, 34aTHOrO A0 ePpeKTUBHOI PobOTH Yy CBOIN ranysi,
CaMOPO3BUTKY Ta HENepepBHOro HaBYaHHA, 34aTHOro A0 CaMOCTIMHOI AisnbHOCTI 3i 360py, 06-
PO6KM Ta aHani3y iHbopMmaLii, 4O BNPOBAAKEHHA HOBMX TEXHOJONIN, SKi BMitOTb NPUIAMATK pi-
LIEeHHA Ta AOCATaTU NoCcTaBAeHOi meTu [6, ¢. 120]. Tomy nepes, BUKAaga4aMy HOPMATUBHUX AMC-
LMMiH NOCTA€E 3aBAAHHA He TiNIbKM 030POiTH CTYAEHTIB TEOPETUYHUMM 3HAHHAMM | MPAKTUYHU-
MW HaBMYKaMM 3 NPeSMeTa, a h HaBYMTU 3aCTOCOBYBATU HAbYTi 3HAHHA y NpodeciliHii gianbHOC-
Ti. 3 ornaay Ha ue popMyBaHHA NPOPECIAHMX, NMPAKTUYHUX KOMNETEHTHOCTEN 3400yBayiB BULLLOI
Ta NepeaBULLOI OCBITM 3acobamm maTemMaTUKM HabyBae 0cob6aMBOI aKTyanbHOCTI. HUHI BUCOKMIA
piBeHb NPOodEeCiMHNX, MPAKTUYHUX KOMMETEHTHOCTEN € BUPILLa/IbHUM YUHHUKOM COLLia/IbHOI 3a-
XMLWEHOCTi Ta 3aTpebyBaHOCTI NPaLLiBHUKA, @ MOrO JOCATHEHHA — TOJIOBHMM 3aBAaHHAM HaBYa/b-
HUX 3aKNaAiB BMLLOI Ta NepeaBuLLOI OCBITH.

AHani3 ocTaHHiX gocnigKeHb i nybnikauin. Mpobaemn popmysaHHA NpodecinHMxX Komne-
TEeHTHOCTel y 3400yBayiB BMLOT Ta NepeaBuULLOT OCBITU LUMPOKO BUCBITANAN Y CBOIX NybAiKaLLiax
BiTYM3HAHI gocnigHuku — J1. JonnHcbKa, J1. Kapamyuwka, O. KpegeHuep, M. Koponbuyk, C. Mak-
cumeHKo, C. MupoHeLb, Ae NoAaHOo He Ti/IbKM MeTo40/0riYHI nigxoam, a i Waaxm GopmyBaHHA
HeobXiAHMX NPOodEeCIiMHUX AKOCTEN BUMYCKHMKA KONeAKY, BULIY. AKLEHTU Y MPaKTUYHIA NNOWMHI
HaBenn 3apy6ixKHi HayKoBui B. Bogpos, /1. Buroacbkuid, A. JleoHTbeBa, [. ENbKOHiHa, P. MapTe-
Hec, J1. Mepkyp’eBa, M. CaBiHa, A. CazoHoBa, C. Ynctakosa, C. PybiHwTenH, O. ®inb Ta iH. 30Kpe-
Ma popMyBaHHIO MaTEMATUUYHUX KOMMETEHTHOCTEN Y 3406yBayiB BMLLOI Ta NepeaBuLLOi OCBITH
€KOHOMIYHMX cheLjianbHOCTel NpucBaA4YeHo HayKkoBi npaui B.B. bapkoBcbKoro, H.B. BapKoBCbKOT
[1, c. 218], M.K. Byrip, I.M. NaweHko, O.l. laweHko, B.M. MuxaiineHko, H.A. degopeHko, C.A.
PakoBa, O.I. ®omKiHOi. AHani3 HaykoBMx NybiKaLii cBigYMTb NPO Te, Wo npouec popmyBaHHS
npodeciiHUX KoMNeTeHTHOCTEN MalibyTHIX daxiBLiB EKOHOMIKM Ta NignpUeEMHMLTBA NOTpebye
NoAanbliOro AOCAIAKEHHA 3 BUKOPUCTAHHA anapaTy MaTeMATMKM B pO3B’A3aHHI 3aga4 npode-
CiHOT CNPSAMOBAHOCTI, WO CNPUATUME YHIBEPCaIbHOCTI iX OCBITH.

BuAineHHA HeBUpileHMX paHille YacTUH 3aranbHOi Npo6iemu, AKUM MPUCBAYYETLCA
cratta. OcobAnBICTb BUBYEHHA MATEMATUKKN CTYAEHTAMU KOMEZKY MOATAe B TOMY, LLO PiBEHb
MaTEMATMYHOI MiAFOTOBKM € OAHUM 3 HaZBaXKNMBUX GAKTOPIB, AKi BNAMBAOTb HA MaltbyTHIO Npo-
deciliHy gianbHicTb, TOMY WO GOPMYIOTb 34aTHICTb NIOTIYHO MUCAUTKU, GOPMY/IOBATU MaTeMa-
TUYHI MoAeNi eKOHOMIYHUX CUTyaLin, obrpyHTOBYBaTM BMBGIP MeTOAiB pO3B’s3aHHA TeopeTuy-
HUX | NPAKTUYHKUX 33434 NpodeciMHOT cCNPAMOBAHOCTI, iIHTEPNPETYBaTU OTPUMAHI Pe3ybTaTH, Lo
€ CK/Tal0BMMU iHTerpasibHOT NpodecinHOi KOMNEeTEeHTHOCTI BUNYCKHUKa Koneaxy [5, c. 34—-35].

®dopmyBaHHA Linel cTaTi. BUsSHaUNTK piBeHb NiABULLEHHA MOTUBALLT BUBYEHHA MaTeMaTU-
KM CTYAEHTaMM KoMedKy Yepes 3aCTOCYBaHHA 3a4ay npodeciiiHoi cnpamoBaHocTi. Ha npukna-
4i BuBYeHHA Tem «[lloxigHa Ta i 3aCTOCYBaHHA» CTYAEHTAMM €KOHOMIYHUX CreLiaibHOCTen pos-
TAHYTO MOX/IMBOCTI 3aCTOCYBaHHA anapaTty gudepeHL,ialbHOro YAC/IeHHA B 3a4a4aX EKOHOMIY-
HOro xapakrtepy. lNoKa3zaHO 3HaAYYLLICTb BUBYEHHA HAaBYa/IbHOI AncumnaiHm «MaTemaTmka» gna
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3006yTTA NpodecioHaNbHUX, MPAKTUYHMX, MAaTEMATUYHUX KOMMETEHTHOCTEN BUMYCKHUKAMM KO-
nepxy i3 cneuianbHocti 051 «EKOHOMIKa».

Buknap ocHoBHOro marepiany. fkicTb nigrotoBku 3406yBaviB BULWOT Ta NepeaBuLLLOl
OCBITW iCTOTHO 3a/E€XMUTb Big, HABYANbHO-METOANYHOI 6a3M, iKa BUKOPUCTOBYETLCA B HaBYa/lb-
HOMY npoueci. Y pamKkax HOBOI Napagurmu BULLOI Ta NepeaBuLLOi OCBIiTU, AKa 6esnocepeaHbO
nos’s3aHa 3 NpodeciiHO KOMMNETEHLLIEID Ta KOMNETEHTHICTIO B PO3A4iNi HaBYaNbHOT AUCLMUNAIHM
«MaTemaTtuka», BKpa HeobxiaHO BBOAUTM HOBI NOHATTA, O3HAYEHHSA, TUMK 3aBAAHb, AKi 6e3no-
cepeaHbo NoB’A3aHi 3 MalbyTHBLO NpodeciliHo AianbHicTio 34006yBaYa BMLLOT Ta NepeaBULLLOi
0CBiTU. «KOMNeTeHTHICTb GOPMYETLCS, PO3BMBAETLCS | NPOABASETLCA B NPOLLECI AiANbHOCTI. Kom-
NEeTEHTHICTb — L,e YMiHHA 34iCHIOBATM NOBHY AiANbHICTb. MOWMPEHHA NOHATTA KKOMMETEHTHICTb
B HayLi» NoB’A3aHe 3 NpoeCiiMHOW AifNbHICTIO, WO NiATBEPAKYETHCA AYMKAMM BYEHUX-NELAro-
riB, NPaKTMKIB-yNpaBAiHLiB i 4OCBIAOM EBPOMENCbKUX KpaiH» [6, C. 6].

KorKHOMY 06’€KTY EKOHOMIYHOTO ab0 iHLWOro NPOLLECY YN ABULLA, L0 AOC/iAKYETLCS, CTaB-
NATb Y BiANOBIAHICTb NEBHMI MAaTEMATUUYHWUI 06’ EKT (YNCNO, MHOXKMHY, YHKLiIO i T. iH.), @ 3B’A3KM
Ta BiAHOLWEHHA MiXK 06’€KTaMM 3anmUCytoTb 33 AONMOMOIo MaTeMaTUYHMX CNiBBigHOWEHb (piB-
HOCTel, HepPiBHOCTEN, PiBHAHL i T. iH.). OAepPKYOTb TaK 3BaHY MaTeMaTUYHYy MOAEb EKOHOMIY-
HOro abo iHWOoro Npouecy 4Ym ABMLLA — OMNKUC KiZIbKICHUX 3aKOHOMIPHOCTEN LbOro NPoLLecy Yn ABU-
LLLa 33 AOMNOMOro MaTeMaTUYHUX BUpasis [4, c. 6].

Po3rnAaHemo Ha NpUKAaZax MOMKAMBICTb 3aCTOCYBaHHA Teopii ANdepeHLLiaibHOro YNCeH-
HS 1A PO3B’A3aHHA 3a4a4y NPUKAALHOI CNPAMOBaAHOCTI cTyaeHTaMm Konegky KKTE HAY cneui-
anbHocTi 051 «EKOHOMIKa». JJMHAMIYHICTb 3MiH EKOHOMIYHUX NMPOLLECIB Y PO3BUTKY EKOHOMIKMK
OEPrKaBM A€ MOMK/MBICTb LUMPOKO 3aCTOCOBYBATU anapaTt audepeHL,iabHOro YNC/eHHA B 3a-
[a4yax eKOHOMIYHOro XapaKTepy i 3afa4ax Ha rPaHUYHY NPOAYKTUBHICTb NpaLi, MaKCUMabHWU
NPUOYTOK, MaKCMMabHUIM 06CAT BUMYCKY NPOAYKLii, MiHIManbHi BUTPaTH, e KOXKHUI MOKa3HMK
€ PYHKLiE 0AHIEI 260 AEKINbKOX 3MIHHUMX, 3HAXOAKEHHA AKMX 3BOAUTHLCA 40 BU3HAYEHHA NoxXia-
Hoi. ToMy B neKL,isax i3 3aCTOCyBaHHSA MOXiAHOI B 3a4a4ax npodecinHoi cnpaMoBaHOCTI Ans CTy-
OEHTIB EKOHOMIYHUX CMeLiaNbHOCTEeM NPONOHYETLCA TaKMN TEOPETUYHUIN MaTepian 3 BU3IHAYEH-
HA eKOHOMIYHOrO 3MiCTY NMOHATTA «NoXiAHa GYHKLT».

BpaxoBytoum, L0 NOXiAHA — XapaKTepPUCTUKA MUTTEBOI LUBUAKOCTI 3MiHW 3Ha4yeHb QYHKLi,
TO MNPUPOLHO 3aCTOCYBATK AUdeEpPEHLiaZibHE YACNAEHHA NPU MOLENIOBAHHI AMHAMIYHUX npoue-
ciB. TakoxX meToau andepeHLiaibHOro YNCAEHHA BUKOPUCTOBYIOTLCA NPU AOCAIAKEHHI XapaK-
Tepy NoBeLiHKM GYHKLIN, iX eKCTpemanbHUX abo oNTMMaIbHUX 3HAYEeHb, TOBTO A1 MOAEeNtOBaAH-
HA ABULL. [Mpyn MoaentoBaHHI EKOHOMIYHMX ABULL, PYHKLiT — Le KPMBI 3pOCTaHHA, NepLla noxiaHa
(XxapaKTepmucTMKa WBUAKOCTI) HA3MBAETLCA TEMMOM 3POCTAHHS, a ApYyra NoxiAHa (xapaKTepuctu-
Ka NMPUCKOPEHHA) — TEMMNOM NPUPOCTY.

AK NPUKNaAN BUKOPUCTAHHA eNeMeHTiB AndepeHLLiaibHOro YNCAEHHSA PO3MIAHEMO MOHAT-
TS CepeaHix Ta rpaHMYHUX (MapriHasbHUX) BUTPAT, AOXOAY TOLWO, AKi LUMPOKO BUKOPUCTOBYIOTb-
CA B eKOHOMILLI.

MapriHanbHi BUTPATK BM3HAYaAOTb AK FPAHMYHO MOMK/IMBI BUTPATU B YMOBaX MOCTIMHOrO
BiATBOPIOBAHHA BUPOOHULTBA BiAMNOBIAHOI NpoAyKLii.

ButpaTtu, aoxia Ta npubyTOK BUPOBHMLTBA X OAMHMULbL NPOAYKLiT MO3Ha4YMMO, BiANOBiAHO,
yepes V(x) D(x) P(x), aKi € neBHUMM OYHKLIAMM KiNbKOCTI 0AMHULE X BUPObNeHOi Ta pe-
anisosaHoi NpoaykKuji. Y pasi 36inblueHHA NigNPMEMCTBOM BUMYCKY NPOAYKLii Ha AX oauHuUub
bYHKUiT 04epKyHTb NPUPICT:

AV (x)=V(x+Ax)-V(x);
AD(x) = D(x+ Ax)— D(x);
AP(x) = P(x+ Ax)— P(x) -

MpwpicT BigNoBigHOT YHKL,ii HA OANHULIO NPUPOCTY NPOAYKLT XapaKTepPU3YyETbCA BiAHOLIEH-
HAM npupocTy GyHKLii 4o Ax , rpanunus oro sigHoweHHs npu Ax — 0 ctae mapriHanbHoto.

OTxe:

MapriHanbHa Baptictb: (i, AV _ o VEHA)-V(x) V'(x)

Ar—0 A(X)  Ax—0 A(x)

mapriHanbHuii goxig: [iy, APK) _ i, PO+ A) D) D(x);
A0 A(X)  Ax—0 A(x)
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i 7 .. AP . P(x+ -P L.
MapriHaabHUA NPUBYTOK lim (x) ~ lim (x+ Ax)— P(x) _P(x)
Ax—0 A(X)  Ax—0 A(x)

OT)Ke, EKOHOMIUYHUI 3MICT NOXigHOT TaKMIA: NOXiAHi V'(x) D'(x) P'(x) BOPIBHIOOTb Mapri-
HaNbHil BapTOCTi, AOX0Ay Ta NpubyTKy BignosigHo [1, c. 218].
Apyra noxiaHa J"(x) BKasye Ha WBMAKICTb 3MiHM MapriHanbHOI BapTOCTi BiAHOCHO 3MiHM
KiNbKOCTI BUMYCKY NPOAYKLLi.
lpaHMLUA BiAHOLWEHHA BiAHOCHOrO NpMpocTy GyHKLiT Y = f(x) 0,0 BiAHOCHOro NpmMpocTy
He3aneKHoi 3miHHOT, Konm Ax — 0, HasuBaeTbes enactnunicTio dyHKuii ¥ = f(x) sigHoc-
HO 3MiHHOI X.
Enactuunictb dyHKLii ¥ = f(X) nosHaummo sk
x d
Ey(y)=>22,
y dx
EKoHOMIYHa iHTepnpeTauia enacTMYHoCcTi GYHKLUIT — ue HabAnKeHU BiACOTKOBMI il Npu-
picCT, L0 BiAMNOBIAA€E NPMPOCTY He3aneXKHOT 3MiHHOI Ha 1% [2, c. 346].
EnactnyHicTb GyHKLUiT 3aCTOCOBYETLCA NPWU aHANi3i NONUTY Ta NPONO3uLii.
AKWO eNacTMyHicTb NonuTy (3a abCONOTHOI BEIMUYMHOLD) | E_(y)[>1, To nonut BBaxatoTb
eNacTUYHNUM, AKWO | E () |<1 — HeenacTyH1m BifiHOCHO LiiHK (abo goxoay).

ARWwo | Er(y) |=1,T10 MAeTbCs NPOo NONUT 3 O4MHUYHOK e/1aCTUYHICTHO.

3afaqa Ha NPOAYKTMBHICTb Npaui. Hexait dyHKuia u =u(t) BiLobpaxae KinbkicTb Bupobne-
HOI NpoAyKUii 1 3a4ac ¢, i HeobXigHO 3HAWTU NPOAYKTUBHICTb NPaLLi B MOMEHT Yacy tO.

3a nepioa yacy Big, t, 8O t, + At KinbKicTb BUpobieHOT NpoayKLii 3MiHIOETLCS Big, u, = u(to)
Au
At

OTKe, NPOAYKTUBHICTb NpaLi B MOMEHT { MOMHA BU3HAUYUTM AK PAHUYHE 3HAYEHHH
cepeAHbOi NPOAYKTUBHOCTI 3a nepiog, vacy B4 ¢, A0 t, + At (3a ymosu, wo Az >0), TobT0

40 y = ”(to + At) ; TOAj cepefiHA NPOAYKTUBHICTb Npaui 3a uen nepiog yacy Zppy =

z=limz = limM =u'(t).
A0 P A0 Af
TakMm YMHOM, NPOAYKTMBHICTb Npaui € NoxigHa Bif obcary BupobaeHoi NpoayKuii 3a Ya-
com [18, c. 54].
AKWO BUTPATU BUPOBHMUTBA J/(x) PO3rAAaTH AK GYHKLIIO BiA, KiZIbKOCTI MpoAyKuii, Wwo
BUPOOAAETbCA, e Ax — npupicT npoayKuii, To AV — npupicT BUTpAT BUPOBHULITBA NPOAYKLLT

Ha oguHUUIO NnpoayKuii. Toai noxigHa AV BUWpaKae rpaHUYHI BUTPATU BUPOO-

V'(x) = lim=——
A0 Ax
HUUTBA i XapaKTepu3ye A04aTKOBI 3aTPaTV Ha BUPOOHULTBO OAMHMLL 4043TKOBOI NpoAyKL;i.

[PaHMYHI BUTPATK 3a/1eXKaTb Big piBHA BUPOOHMUTBA (KiNbKICTb NpoAyKLii, W0 BUPOOASETL-
cA) i BU3HAYAOTbCA HE MOCTINHUMW BUPOOHMYMMM BUTPATaMK, @ IULLIE 3MIHHUMMW (BUTPATU Ha
nasnBo, TPAHCMOPTYBaHHSA, eHepropecypcu, 3apnaaTa Ta iH.).

lPaHWYHI BUTPATN XapaKTepu3ytoTb He CTaH, a Npouec 3MiHM eKOHOMIYHOro npouecy. Ta-
KMM YMHOM, NOXiAHA BUCTYNAE AK WBUAKICTb 3MIHM AEAKOr0 eKOHOMIYHOro nNpoLecy 3a 4Yacom
ab0o BiAHOCHO iHLWOro 06’eKTa AOCAIAMKEHHS.

MpaKTUYHI 3aHATTA i3 CTYAEHTAMM, a TAKOX CaMOCTiliHa poboTa OpieHTOBaHA Ha MOLUYK
pO3B’A3aHHA TUMOBMX 3aBAaHb €KOHOMIYHOIO XapaKTepy, a TaKOX iHTepnpeTaLilo BUCHOBKIB
3HAWAEHOrO pilleHHs.

Mpuknag, 1. 3anexHictb Mix cobisapTicTo 0AMHMLI NpoAYKLii ) (TUC. rp. 04.) Ta BUNYCKOM
npoayKuii X (MaH rp. oa.) 3agaetbca dyHKujeto y =—0,6x+72. 3HailT1 enacTuyHicTb cobisap-
TOCTi 3@ YMOBW BUMNYCKY NpoAyKuii B po3mipi 40 maH rp. oA.

Po3s’asok. 3a popmynoo g ()= fy' €1acCTMYHiCcTb cobiBapToCTi
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X —-0,6x X
E() =" (c06)=——20% _ .
= e 2 00T e T X120
3aymosu x =40
40 40
E _ = = = —0’5 ,
=)= 40 120~ 280

T06TO Npu BUPOBHMLTBI NpoayKLii B po3mipi 40 MaH rp. oA., 36inblieHHs i Ha 1% npusse-
Ae 0 3MeHLWeHHs cobisapTocTi Ha 0,5%.
Npuknag 2. EMNipMYHUM WAaxom 6y BCTaHOBAEHI PpYHKLIT nonuTy g= P+35
+1
Ta npono3uuii s = p+05,pegTas - KiNnbKiCTb TOBapiB, Bi4NOBIAHO, WO Kyl'ler]szCﬂ i npono-
HYIOETbCA A/19 NPOAAXKY 338 OAMHMUIO Yacy, p — UiHa ToBapy.
3HaliTK: 1) piBHOBaXKHY LiHY, TOBTO LiHY, 33 AKOT MONWUT Ta NPOMNO3UL,iA BPiBHOBAXYIOTb-
cs; 2) eNacTUYHICTb NONUTY Ta NPONO3MLIT ANA Liel LuiHK; 3) 3MiHM aoxoay Npwv 36iNbLEHHI LiHK
Ha 4% BiZ, BPiBHOBAXEHOI.
Po3B’a30K. 1) PiBHOBaHa LjHa BU3HAYa€ETbCA 3 YMOBU g = 5, TO6TO P+5S _ 0.5 38BiA-
pP+Y,

KM p=2, TOBTO piBHOBArKHA LiiHa AOPIBHIOE 2 Ip. 04, p+1

2) 3Hanpemo enacTUYHICTb NONUTY Ta NPono3uLii 3a popmynoto:

E(q)=Lq= pip+D) Wp+D-Up+55 _pp+l-p=-55 __ -45p
g pH5S (p+1)° (p+551 p+1)  (p+550 p+1)
A1 PIBHOBAXKHOT LiHW p =2 MaeEmo Ep=2 (@)= 7_593 =-0,4-

Ep(s)=£S'= PP .
S p+05 p+0,5

Ep:Z(S) :0’8

BUCHOBOK, OCKi/IbKM OTPUMaHi 3HAaYEHHS e1aCTUYHOCTI 32 aBCONOTHOI BE/IMYNHOK MEHLLI
1, To nonwuT i NPONO3MLisA AAHOTO TOBAPY 3a PIBHOBAXKHOI (PMHKOBOI) LjiHM HEENACTUYHI BiAHOCHO
LiHK. Lle 03Havag, Wo 3miHa LiHM He npuBeae A0 Pi3KOi 3MiHM NONUTY Ta Npono3uuii. Tak, npu
36iNblUEHHI LiHM Ha 1% nonuT 3meHWnTbeA Ha 0,4%, a npono3suuia 36inbwnTbea Ha 0,8%; npu
36iNblUeHHI LiHK Ha 4% Bif, PiBHOBaXKHOI LiiHM NONWT 3MeHWMTbCA Ha 4-0,4 =1,6% [3, c. 237].

Npuknag 3. O6car npoaykuii B Lexy npoTarom poboyoro AHA 3a4aeTbcA GYHKLi€E
y=-x=5x"+70x+400, fe x —yac. 3HalT1 NPOAYKTUBHICTb NpaLi Yepes 3 roAMHU NOYaTKy
poboTu.

Po38B’A30K. MpoAyKTMBHICTb NPaLLi XapaKTepm3Ye KiNbKicTb NpPoAyKLii, BUpobieHoT 3a oau-
HULLO Yacy, abo BMTPaTH Hacy Ha BMPOBOHMUTBO OAMHULI NpoAyKLil. MPOAYKTUBHICTb NpaLi € no-
XifHa Big yacy Y (x) .

Toai '(x)=-3x—10x+70.
B momeHT Yacy ¢ =3, NpOAYKTMBHICTb Npawi
Y'(3)=-27-30+70=13 on.
Mpuknag 4.3 gaHnmn yHKLiAMKM BUTPAT BUpobHMuTBa  V(X) = %x3 —%xz +10x+15
Ta dyHKuielo goxoay D(x)= 15x—x*+3 Bia BAroTOBNEHOI Ta peani3oBaHO x OAUHULbL NPO-

OYKLi, BAKOHATW TaKi 3aBAAHHA | HA4ATN BUCHOBKMU:
1. DocnignTn guHamirky GyHKUIT 7 — ¥ (x) BATPAT BUPOOHULTBA;
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2. BU3HAUYMTK eNacTUUHICTb GYHKLIT BUTPAT BUPOOHULTBA AN HATypPa/IbHUX 3HAYEHb X, Ha-
CTYNMHUX 33 EKCTPEMANIbHUMU;

3. 064YMCAnTU cepeHilt i MapriHaIbHUIM NPUOYTOK A1A TOrO 3HAYEHHA X, MPU AKOMY BUTpa-
TV BUPOBHNLTBA MiHIMaNbHI;

4. 3HalTK KiNbKICTb OANHULL NPOAYKUIT X, AKY NOTPIOBHO BUrOTOBUTM i peanisysaTtu, o6
O eprKaT MaKCMManbHUM NPUOYTOK p  Ta 3HAYEHHSA LbOro NPUBYTKY. 1 7

Po3s’a30k. 1. locniguTi AMHamiKy GyHKLii BUTpaT BupobHULTBa V(X) =§x3 —Exz +10x+15.

O6nactb BU3HaYeHHA OYHKLUIT x> (0 po36MBaETbCA KPUTUUHUMMU TOUKAMU Ha MPOMIXKKM
3POCTaHHA Ta cnagaHHA GYHKLi, AN18 4Oro po3B’AXKeMOo PiBHAHHSA V'(x) =0 Ta HEPIBHOCTI /() >0-
!

V’(x):(;xS—;xz +10x+15] =x"-7x+10=0,

3BiAKN KPUTUYHI TOYKKN PYHKL,T x,=2T1ax,=5.
BM3HAYMMO 3HAK NOXiaHOT GYHKLT BUTPAT Ha KOXKHOMY MPOMIXKKY, PO3B’A3aBLUM HEPIBHICTb

(x=2§x-5)=0.

- — -

»
T T T »>

0 2 5

OTXe, Npu x € (0;2) U(5; + ) dYHKLUiA 3pocTag, NpUu x e (2;5) dYHKUiA cnaaae.

BuUcHOBOK. BuUTpaTn BMPOOHMLTBA OyAyTh 3pOCTaTU NPW BUFOTOBJIEHHI NPOAYKLIl y Byab
AKiM KiNbKOCTI 3 iHTepBany x e (0;2) U (5; + o) icnagatmnpu x e (2;5)-

2. BU3HauMTK enactTuuHicTb GyHKLii BUTPAT BUPOOHULTBA ANA HATypasibHUX 3HAYeHb X,
HACTYMHWUX 32 EKCTPEMASTBHUMU.

Y Toukax x =2, x =15 noxigHa V'(x) =(), TOMY BMKOHYETbCA HeobXxifHa yMmoBa iCHyBaH-
HA eKcTpeMymy OYHKLT. Y Touui x =2 noxigHa 3MiHIOE 3HAK 3 «+» HA «—», TOMY 33 AOCTATHbOIO
YMOBOI eKcTpemymy GyHKLIT B Wi Touli GyHKLiS BUTPAT BUPOOHMLITBA MAE MAaKCUMYM:

Vo =V(2)=§—14+20+15=21—§:18,33 YMOB. O]I.

Y Touui x =5 noxifHa 3MiHIOE 3HaK 3 «—» Ha «+», OT)KEe 32 A0CTATHbOK YMOBO EKCTpeMYy-
My OYHKLIT B Wi Touui GyHKLiA BUTPAT BUPOOHULTBA MAE MiHIMYM:
125 175
V.=V(®5)= T—7+50+15 =19,17 ymoB. oz.

x=2, x=15 — Toukn ekctpemymy OyHKLii; x =3, x =6 — HaCTyMNHi 3a eKCTPEMaAIbHUMM
HaTypanbHi 3Ha4YeHHA X .

E. (y)= X, y' — Bifoma dyHKLiA enacTMyHoCcTi, ge
1 3 7 2 ' 2
y(X)ZV(x)ZEx —Ex +10x+15, V'(x)=x"-7x+10.

MicnAa niacTaHOBKM MaeEMO:

x*—=7x* +10x
E(y)= 1 7 — dYHKLjiA enacTUYHOCTI.
§x3 —EXZ +10x+15

3*-7-32+10-3
Ex:S(y)zl 5 =-0,27.
—3'--3"+410-3+15
3 2
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6'—7-6"+10-6
Ex:6(y) = 1 21,14

63—%62+10-6+15

3

BUCHOBOK. fKLLO 0b6cAr BUPOOHULUTBA X =3 O0AUHMLDL NPOAYKLii 36i1bWKTN Ha 1%, TO BU-
TPATU BUPOOHMLTBA 3MeHLWaTbcA Ha 0,27%; AKLWLO0 06cAar BUPOOHMUTBA x = 6 OAUHULD NPOAYKLi
36inbWKTK Ha 1%, TO BUTPaTK BUPOBHULTBA 36inbliaThes Ha 1,14%.

3. O6YMcnnTU cepeHii | MapriHaibHUI NPUOYTOK ANA TOro 3Ha4YeHHA X, NpPU AKOMY BU-
TpaTV BUPOOHULTBA MiHIMasbHI.

P(x) — PYHKUIA NpUBYTKY, siKa 3anexuTb Bif, 06cAry x BUroToB/NEHOI Ta peanisoBaHoi npo-
AyKUii. MpnbyToK — Le Pi3HMUA MK A0X0AaMM | BUTPaTaMKu BUPOBHULITBA, TOBTO P(x)=D(x)-V(x)-
OTxKe,

P(x)=15x—x2+3—lx3+zx2—10x—15=—1x3+§x2+5x—12
3 2 3 2

— QYHKUiA NpUBYTKY.
CepefHiit NpUBYTOK p — p(x) BU3HAYAETBCA BIHOLIEHHAM 3arabHOrO NPUBYTKY Ha Kinb-
KiCTb X BUIOTOBJIEHUX Ta pPeanisoBaHMX O4MHMULb NPOAYKL,ii:
1 5
— X+ =x +5x-12
2 , 5 12
=——Xx"+—x+5-—
X X 3 2 X
— OYHKLUiA cepegHboro NpUBYTKY.
Obumcnumo cepegHin NPUBYTOK ANA 3HAYEHHA x =5, NpU AKOMY BUTPATU BUPOBHMLTBA
MiHIManbHi: | 5 12
P(5)=—-5+=5+5-—=68.
3 2 5

P =20 -

MapriHanbHUM NPUBYTKOM Ha3uBatOTb FPAaHUYHO MOXKAUBUIA NPUBYTOK B yMmoOBax xoya 6
MOCTIAHOTO BiATBOPEHHA BUPOOHULTBA NpOoAYKLii. MapriHanbHUA NpubYyTOK BUPaXKae Habamxe-
He 3HaYeHHs NPUOYTKY NP BUTOTOBAEHHI i peanisalii 404aTKOBOT OANHUL NPOAYKLi.

MapriHanbHUI NPpUOYTOK AOPIBHIOE NOXiAHIN Big, d)yHKu,i'l' npubyTKYy:

P'(x)z(—;x3 +§x2 +5x—12) =—x"+5x+5

— GYHKLiA mapriHanbHOro NpubyTKy.
OmKe, MapriHabHW NPUBYTOK AN1A 3HAYEHHA X = 5, NPy AKOMY BUTPATV BUPOBHULITBA MiHIMabHI:

P(5)=-5+5-5+5=5.

BucHoBOK. lNpu BUroToBAEHHI 5 04, NpoAyKLii NpMbYTOK B cepesHbOMY CKnaze 6,8 ym.oa.
Bif, peanisauii KoXHOI ogMHULI NpoAayKLii. Mpy BUrOTOBAEHHI A0A4aTKOBOI 6-i 0ANMHULI NpPOAYK-
Lii, npnbYyTOK Big, il peanisaLii 6byge 5 ym. of. 3MeHLWeHHA NPUBYTKY NOACHIETLCA 36iNbLIEHHAM
BMTPaT BUPOOHMLTBA.

4. 3HalTK KiNbKicTb OAMHULD NPOAYKLIi X , AKY NOTPiIBHO BMroTOBUTH i peanizysaty, o6
OAEep¥KaTh MaKCUMaNbHUIA NPUBYTOK P Ta 3HaYEHHs LibOro npubyTKy.

Jocnignmo dyHKLi0 NpUBYTKY Ha EKCTPEMYM.

P'(x)=-x>+5x+5; P'(x)=0 BTouLj ekcTpemymy.
—x*+5x+5=0 a6o x*—5x-5=0.
_5+425+20 5%6,7
2

X, , =585 (x<0 —He 3340BO/bHAE YMOBI 3a4a4i).
’ 2

P'(5,85) — BMKOHYETbCA HEODXigHa yMOBa eKCTpemymy.
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—\/—/+.\/\_%

T T »

0 5.85

3a 4,0CTaTHbOI YMOBOK EKCTPEMYMY MAEMO B TOULLi X = 5,85 Makcumym yHKLIT.
BucHOBOK. PyHKLiA NpMbBYTKY Mae Makcumym npu x = 5,85 i cknagae P(5,85) = 36,85 ym. oa,.

Npuknag 5. Bigomi 3aranbHi BUTpPaTU 77 BUPOBHMUTBA i GYHKLiA MONUTY Ha NPOAYKLio
P= f(x)- 3HANTN TOUKY PiBHOBArU (p°, x*), AKA MaKCUMI3ye 3arasibHUIM NPUBYTOK Npu

V' =0,02x"-0,Ix* +21x+300; P=117-0,1x.

3HaliaemMo 3aranbHUI aoxia, D(x)

D(x)=Px=117x-01x’
3Hanaemo MmapriHasbHUIA ooxia, D'(x):

D'(x)=117-0,2x.

Topaj mapriHanbHi BUTPATK:

V'(x)=0,06x" —0,2x +21.
MapriHanbHi BUTPaTK | MapriHasibHUI 4OXiA, B TOYLL MaKCMMYMY PiBHI MiX cOB010, 3BiKM, MAaEMO:

117-0,2x* =0,06x* —0,2x +21.

0,06x* =96.
X = —96 .
0,06
x,=40.

x, = —40 — He 3a40BO/IbHAE YMOBI 33aui.
MepeBipMmo ymoBy makcumymy npu x = 40.

D"(x)=-0,2<0.
V'"(x)=0,12x-0,2=0,12-40—-0,2=4,6.

YMOBa MaKCUMYMy BUKOHYETbLCS, OTXKe, BUrOTOB/IEHHS 40 041, NPOAYKLLT a€ MaKCUMYyM A0X0Zy.
UiHa npogykuii: P=117-0,1-40=113 rp. oZ.
Loxia;:

O=D-V =(117-0,1-40)40—(0,02-40° —0,1-40” + 21-40+300) = 2260 rp. oa.
Touku pisHoBaru (113, 40) .

OTKe, Npu BUrotosseHHi 40 oa. NpoAyKLUii BUpOBHULTBO MaTume NpubyToKk 2260 rp.
oa.

BUCHOBKM 3 f0CNIAXEHHA Ta NepCneKTUBM NOAAJNbLINX PO3BIAOK Y JAHOMY HAanpaAm-
Ky. MeparoriyHnit gocBig BNPOBaAXKEHHS B NMPaKTUKY BUKAaAaHHA npegmeTa «MaTemaTu-
Ka» CTyAeHTam KoneaxXy KOMN'toTEPHMUX TEXHOOFIN Ta eKoOHOMiKM HAY TeopeTuyHoro Ta
NPaKTUYHOTro 3MiCTy, NOB’A3aHOro 3 MalibyTHbLO chneyianbHiCcTO, NiATBEPAKYE MifgBULLEH-
HA MOTMBAL,ii BUBYEHHA MAaTEMATUKMU, 3aL,iKaBIIEHICTb B OBONOAIHHI MaTeMaTUYHIM anapa-
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TOM ANA po3B’A3yBaHHA 33434 NpodeciiHoi cNPAMOBAHOCTI, WO, Y CBOK Yepry No3uTmBs-
HO BMN/MBAE HA Pe3y/NbTAaTUBHICTb HaBYaHHSA. 3abe3neyeHHA NPUKAALHOT CNPAMOBAHOCTI
npeameTa, BUKOPUCTAaHHA NpodeciiHO OpiEHTOBAHMX 3a/ay, iNOCTPALLIA 3aCTOCYBaHHA An-
depeHUiaNbHOro YMCNeHHA Yepe3 PO3B’sA3aHHA 33434 €eKOHOMIYHOro XapaKTepy € Hake-
dEKTUBHIWMM 3acO6OM PO3BUTKY TBOPYOI AiANIBHOCTI CTyAEHTa, CnpusatoTb GOPMYBaAHHIO
AK MaTeMaTUYHUX, TaK i NpodecinHNUX KOMMNETEHTHOCTEN BUNYCKHMKA Koneaxy. OgHak ne-
pea BUKNagav4aMm MAaTEMATUKM B CUCTEMI BULLOT Ta NepeaBULLLOI OCBITU MOCTAOTb TBOPYI
3a/ay4i 418 NOLWYKY Ta BNPOBAaAMKEHHA B MPAKTUKY HOBUX TEOPETUYHUX MOHATb Ta PO3POOKHK
NPaKTUYHMX 3aBAaHb WOA0 3aCTOCYBaHHA Teopii MaTpuLb, NiHiMHOT anrebpu, iHTerpanbHo-
ro YncneHHsa, gudbepeHLiabHUX PiBHAHb, TEOPIi MMOBIPHOCTI Ta MaTEMATUYHOI CTAaTUCTUKMU
ANS CTYAEHTIB PisHUX cneuianbHocTen, NpodecimHO OpieHTOBAHMX Ha Pi3Hi ranysi npomuc-
NIOBOCTi Ta chep KUTTA, LLO CNPUATUME NIATOTOBLI ManbyTHIX daxiBLiB A0 edeKTUBHOI pobo-
TW 3a ChewiafNbHICTIO, NOCTiMHOro NnpodecinHoro po3BUTKY, couianbHOI i NpodecioHanbHOT
MOBinbHOCTI.
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The article deals with the methodological aspects of the formation of professional competencies
of higher and pre-higher education applicants in the specialty 051 «Economics» by way of solving
professionally oriented problems by means of differential calculus. Examples of problem solving for
students with an economics study profile are provided. The applied nature of the tasks under consideration
is to combine the study of higher mathematics with the special training of future specialists and to enable
them to gain experience in solving industrial problems, to increase their professional competence, which
is very important in the time of fierce competition in the labor market. To solve a problem means to make
the best decision in a particular situation. Solving stereotypical problems does not provide students with
professional orientation, because it does not depart from the formulation of basic concepts, definitions,
etc. For each profession, tasks with professional content are selected, which contain more specific data,
important details, and thus cause considerable interest and increase students’ motivation to study higher
mathematics.

It should be noted that the use of professional tasks in classes on higher mathematics is very important
for the educational process, because: the educational process is activated; the level of education in higher
mathematics is increasing; communication with the future profession is provided; help is rendered to
understand better the subject and fully understand the need for its study to master the chosen profession.

Solving stereotypical problems does not provide students with professional orientation, because it
does not depart from the formulation of basic concepts, definitions, etc. For each profession, tasks with
professional content are selected, which contain more specific data, important details, and thus cause
considerable interest and increase students’ motivation to study higher mathematics.

Pedagogical experience of introducing theoretical and practical content related to the future
speciality into the practice of teaching the subject “Mathematics” to students of the NAU College of
Computer Technologies and Economics confirms the increase of motivation for studying mathematics,
interest in mastering mathematical apparatus and has a positive effect on the effectiveness of training.
Provision of applied orientation of the subject, use of professionally oriented problemes, illustration of the
use of differential calculus through solving problems of economic nature are the most effective means
of developing the creative activities of a student, contribute to the formation of both mathematical
competence of a college graduate and the professional one. However, for mathematics teachers in higher
and pre-higher education there are creative tasks to be solved for finding and putting into practice new
theoretical concepts and developing practical issues for applying matrix theory, linear algebra, integral
calculus, differential equations, probability theory and mathematical theory in a professionally oriented
way so as to embrace different industries and spheres of life, which will help prepare future professionals
for effective work in their speciality.
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