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TEOPETUYHI TA EKCNEPUMEHTAIbHI AOCNIAXEHHA
COBIBAPTOCTI ONEPALIA METANTOOEPOBKU

YK 33.330.3 BeHiH €. 1O.

TeopeTUdHO Ta ekcnepvuMeHTanbHo obrpyHTOBaHO YMOBM ICTOTHOrO 3MeHiueHHn cobisapTocTi 06pobku aeTaned,
AKI NONAralTh Y 3aCTOCYBAHHI Cy4aCHUX BUCOKOMPOAYKTUBHWUX 36ipHUX iHCTPYMEHTIB 3i 3HOCOCTIMKUMW NOKPUTTAMY,
[loBeaeHo, Wwo mix cobiBapTicTio W NPOAYKTMBHICTIO 06po6kK B TOYLI ekcTpemyMmy (MiHiMyMy) cobisapTocTi icHye obepHeHo
NPONOPLINHAA 3B'A30K. TOMY AOCAITM ICTOTHOrO 3MEHLLEHHA COGIBApPTOCTI MOXHa BUHATKOBO 3a paxyHok 36inblueHHs
NPOAYKTUBHOCTI 06pobku. Mpu LLOMY NIABWLLEHHS BapTOCT IHCTPYMEHTa 3 HaANULIKOM KOMNEHCYETLCA 36inblueHHAM
NPOAYKTUBHOCTI Ta 3MeHWweHHAM cobisapTocTi 0bpobku. BcraHoBneHo, wo 3i 36inblUeHHAM NPOAYKTUBHOCTI 06pobku
BiAOyBaeTbCA 36INbUWEHHA BUTPAT Ha iIHCTPYMEHT BIAHOCHO BUTPAT Ha 3apobiTHy nnaTy pobiTHWKa, OAHaK y 3aranbHoMmy
BWNaaKy BMTPaTW Ha 3apobiTHy nnaTty pobiTHuKka 3aBxan nepeBwwlyioTb BUTPATU Ha iHCTPYMEHT. OTpumMani TeopeTuyHi
PIEHHA TNIATBEPAXKEHI EKCNEPUMEHTanbHO. YCTAHOBNEHO, WO 3aBARKW 3aCTOCyBaHHIO 36ipHMX TBEpPAOCNNABHUX
IHCTPYMEHTIB 3i 3HOCOCTIVKUMKN NOKPUTTAMU MOXHa Binblw HdK y 10 pasie 36iNbLUMTH NPOAYKTWBHICTL | 3MeHWwWTh cobi-
BapTicTb 06pobkKKM, HOro JOCUTL CKNAAHO AOCAMTM {HWMMU EKOHOMIYHUMKU MeToAaMu. Lle A03BONAE yCnilHO BUPILLYBaTH
npobnemu CTBOPEHHS KOHKYPEHTOCTPOMOXHOI MawnHoByaiBHOI NpoAyKuil # BUXOARY NiANPUEMCTB YKpaiHK 3 EKOHOMIMHOI
KPU3Wn.

Kmovoei cnosa: cobisapTicTe 06po6kmn, NpoAYKTUBHICTE 06pPOGKK, IHCTPYMEHT, CTaTTA BUTPaT, 3apobiTHa nnara.
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TEOPETUYECKUE U SKCNMEPUMEHTAJIbHbLIE UCCINEAQOBAHUA
CEBECTOMMOCTU ONEPALMUA METANTIOOEPABOTKH

YK 33.330.3 BeHuH E. KO.

TeopeTudeckn W 3KCnepuMeHTanbHo 0B0CHOBaHblI YCNOBMA CyLLECTBEHHOTO YMEHblueHus cebecTonMmocTv
obpaboTku AeTanei, COCTOSLMUE B NPUMEHEHWUM COBPEMEHHbIX BbICOKONPOW3BOAUTENbHbIX COOPHBIX WHCTPYMEHTOB C
WN3HOCOCTONKUMK NOKPLITUAMK, [10Ka3aHo, UTO Mexay cebecTonMocTbio U NPoU3BOAUTENbHOCTLIO 06paboTku B TOYKE 3KCT-
pemyma (MuHumyMa) cebecToMMocTi CyulecTByeT o6paTHO nNponopuMoHanbHas CBA3b. [103TOMY A0BUTLCR CyllecTBEH-
HOFO YMEHbLLUEHUA CeBEeCTOMMOCTN MOXHO WCKNIOUNTENbHO 33 CYET yBENWUYEHUs NpoussoauTenbHocTn o6pabotkn. Mpu
3TOM NOBbILUEHWE CTOMMOCTM WHCTPYMEHTa C W3ObITKOM KOMNEHCUPYETCH YBENWYEHWEM NPOU3BOAWTENBHOCTU W
yMeHbLueHueM cebectoumoctu 06paboTku. YCTaHOBNEHO, YTO C YBENUYEHUEM NPOVUIBOAUTENBHOCTM 06paboTkv nponcxo-
AUT yBENUYeHWe 3aTpaT Ha WHCTPYMEHT NO OTHOWEHMUIO k 3aTpaTam Ha 3apaboTHylo nnaty pabouero, oaHako B obuiem
cnyyae 3aTpaTbl Ha 3apaboTHylo nnaTy pabouero sceraa npesbiLAKOT 3aTPaThl HA UHCTPYMEHT. Mony4eHHble TeopeTu-
YecKue peLLeHns NoATBEPXKAEHbI 3KCNEePUMEHTaNbHO. YCTaHOBNEHO, YTO Bnaroaaps npuMeHeHnio COOpHbLIX TBepAOCNIaB-
HbIX WHCTPYMEHTOB C W3HOCOCTOMKUMU NOKPLITUAMU MOXHO Bonee yem B 10 pa3 yBeNnWuUTb NPOUIBOAWTENBHOCTL U
ymeHbWUTL cebectoumocTb 06paboTku, Yero BecbMa CROXHO A06WTLCA APYrMMK 3KOHOMWUYECKUMYU METOAaMU. ITO
NO3BONSAET YCNEWHO peluaTb NPoGnemMbl CO3AaHNA KOHKYPEHTOCNOCOOHOW MaLLMHOCTPOUTENbHOW NPOAYKUMM ¥ BbIBOAA
npeaAnpuATUA YKpauHbl 3 3KOHOMWYECKOTO Kpuauca.

Kmovesbie cnosa: cebecrommocts 06paboTki, NpoussoaUTENbHOCTL 06paboTku, MHCTPYMEHT, CTaTbs 3aTpar,
3apaboTHas nnara.
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THEORETICAL AND EXPERIMENTAL RESEARCH
OF MACHINING OPERATIONS COST

UDC 33.330.3

E. Benin

The terms of significant reduction in the cost of parts machining, consisting in the application of modern high-
performance modular instruments with wear-resistant coatings have been theoretically and experimentally substantiated. It
has been proved that between the cost and processing capacity at the point of cost extremum (minimum) there is an
inversely proportional relationship. Therefore, to achieve substantial cost reduction it is possible only due to increasing
productivity. This increase in the cost of the tools is compensated by an increase in productivity and a decrease in the cost
of processing. It has been established that an increase in processing efficiency is accompanied by increase in tooling costs
in relation to the cost of workmen's wages, but in general the cost of workmen'’s wages always exceeds the cost of the tool.
Obtained theoretical solutions are confirmed experimentally. It has been found that through the use of modular tools with
carbide wear-resistant coatings the performance can be increased 10 times and processing costs can be decreased that is
very difficult to achieve by other economic methods. This allows you to successfully solve the problem of creating a
competitive machine-building production and Ukrainian enterprises bailout.

Keywords: processing cost, processing efficiency, tools, cost item, wages.

YkpaiHa € OAHI€l0 3 iHRYCTpianbHO PO3BUHEHMX KpaiH CBITY,
U0 BONOAIE NOBHUM TEXHONOTIYHAM LIUKNOM BUTOTOBNEHHA aBiauinHoi
" PaKeTHO-KOCMIYHOI TEeXHiKM, 8 TaKoX iHLWWX NEepCrnekTUBHUX BUAIB
HayKkoMiCTKOI MawmnHobyaiBHOT NpoayKuii. TOMy CTBOPEHHSs Cy4acHoro
MatnHOOYAIBHOrO KOMNNEKCY € MPiOPUTETHUM HanpsAMOM PO3BUTKY
eKoHOMik1 Ykpainu [1; 2). [ina uboro HeobxigHo 3abesneunTn ymosu
CTBOPEHHA KOHKYPEHTOCNPOMOXHOT MawnHobyaiBHOI NPoAYKLiT 3a pa-
XYHOK 3HvkeHHA cobisaptocti [3; 4] i nigBuWEHHA sKOCTi 1i BUro-
TOBNEHHA. AHania cobiBapTocTi BUroToBNeHHA MalwuHobyaiBHOI npo-
RyKUii Ha mawunHobyaiBHWX nianpueMcTBax YkpaiHu nokasas, Wo
HanbinblWwnMKn € CTaTTi BUTPAT, NOB'A3aHi i3 3apobiTHOI nnaTow po-
GiTHUKIB | BUTPaTaMn Ha CYPOBUHY W maTepianu, siki B cepeaHboMy
CcTaHoBNATL No 25 %. Tomy ameHWWTH cobiBapTiCTb NPOAYKLii MOXHa,
Hacamnepea, 32 paxyHOK 3MEHLWEHHA CTaTTi BUTpaT, NOB'A3aHOI i3
3apobiTHO0 NnaToio pobiTHWKIB, Ta 36iNbLWEHHA NPOAYKTMBHOCTI Npaui
WNAXOM 3aCTOCYBaHHA NPOTPECUBHAX TEXHOMOFiA, YCTaTKyBaHHA W
IHCTpYMEHTIB. Baxnusy ponb npv ubOMy BiAirpae iHCTpyMeHT. Ak
noka3sae aHani3 PiHaHCOBO-EKOHOMINHOI AiANbHOCTI YNCNEHHUX MaLUn-
HoByaiBHUX NIANPUEMCTB, CTATTA BWUTPAT, NOB'A3aHa 3 BUTPATO
iHCTpyMeHTiB, cTaHoBuTb 3 — 5 % Big cobiBapToCTi BUrOTOBNEHHA BU-
poby. [puyoMy AaHWA BIACOTOK (PaKTUMHO HE 3MIHIOETLCA Y BUNaAKY
BUKOPWUCTAHHSA HOBWUX Cy4aCHWX iHCTPYMEHTIB, #Ki TNPONOHYIOTbL
NpoBiAHi 3aKOPAOHHI IHCTPyMeHTanbHi tipmun i siki 8 10 — 100 pasis
LOPOXMI Bifi BITYM3HAHUX IHCTPYMEHTIB. Lle noB’'A3aHo 3 TUM, WO CTPOK
iXHbOT poBoTn nponopuinHwiA 36inbwenHIo LiHM. OAHAaK 3acToCcyBaHHR
[i@HUX IHCTPYMEHTIB 403BONNRE 36iNblMT NPOAYKTUBHICTL Npaui, wo,
NPUPOAHO, NPUBOAUTL A0 3HWKEHHA CTaTTi BUTPAaT, MOB'A3aHOI i3
3apobiTHolo nnatolo pobiTHWKIB, i BUpILIEHHA NPOGNEMU 3HMKXEHHs
c06iBapTOCTi BUrOTOBNEHHA MawWHOBYAIBHOT NPOAYKLL.

Y po6oTi [4] noka3aHo, WO 3HMKEHHR LiiHW Pi3anbHoro iHCTpy-
meHTy Ha 20 % Binnosiaae 3HmxeHHI0 cobisaprocTi BUpoby BCLOro Ha
0.6 %. 36inbWweHHs y 2 pa3u TepmiHy cnyx6u pisanbHOro iHCTPYMEHTY
TaKoX NPUBOAUTL A0 HE3Ha4yHOro 3HWXeHHA cobiBapTocTi BuUpoby —
8Cb0ro Ha 1,5 %. 36inbWeHHA X NPOAYKTUBHOCTI 06pobkun 3a paxyHoK
3acTocyBaHHA 6inbl NPorpecnBHoOro iIHCTpyMeHTy Ha 20 % npusoauTh
A0 3HWKeHHA cobisapTocTi Bupoby Ha 15 %. Omie, aHwweHHs cobi-
BapTocTi eupofy BiA 3acTtocysaHHs 6inbl NPOrpecUBHOrO IHCTPY-
MEeHTY BiaDyBaeThCA 3a paxyHOK 3HUXKEHHS CTaTTi BUTPAT, NOB'RA3aHOI
i3 3apobiTHolo nnaToto pobiTHKKIB, Y pe3ynbTaTi NiABUUIEHHA NPOAYK-
TUBHOCTI IXHbOI npaui. ToMy HaA3BUYANHO BAXNMBUM € 3aBAAHHSA
e(heKTUBHOr0 3aCTOCYBaHHA CyvacHuX 30ipHUX KOHCTpYKUi TBEpAo-
CMNaBHWUX Pi3anbHUX IHCTPYMEHTIB 3i 3HOCOCTINKMMM NOKPUTTAMM, LLIO
3abe3nevyloTb iCTOTHE 3MeHWweHHa cobisapTocTi U 36insWweHHA npo-
AykTMBHOCTI 06pobkn. Tomy MeTolo poBoTV € BU3HAYEHHS LLAAXIB
3HWXEHHA cobiBapToCTi BUroTOBMNEHHA MalwnHOOYAIBHOI NpoayKuii 3a
paxyHOK 3aCTOCYBaHHs Cy4aCHWUX TEXHONOTIN Ta iIHCTPYMEHTIB.

Ha cydacHomy etani 8 YkpaiHi chopMyBaBCs AOCUTL Benu-
KA PUHOK IHCTPYMEHTIB. |ae rocTpa koHkypeHTHa BopoTbba caiToBux
nigepie i3 BUrOTOBNEHHA IHCTPYMEHTIB — DipM, WO NPEACTaBNAITbL
Taki eKOHOMIYHO PO3BUHEHI KpaiHu, sk AnoHin, MisaeHHa Kopes, Himey-
uMHa, 13paink Ta iHWi. Y 38'A3KY i3 UMM PUHOK HACHHEHWIA Pi3HUMM
iIHCTPYMEHTaMK 1 3aBAAHHA MONArac nuwie B TOMy, Wob npasunbHO
opieHTYyBaTUCA Yy BMOOPI IHCTPYMEHTIB 3@ NPUHLUMNOM LiHa/AKICTb.

TpuBanui yac KepiBHWKK NiANPUEMCTB YKpaiH NCUXONOriYHO
He Gynu roToBi A0 NEpPEXoAy Ha HOBUW 33KOPAOHHWA IHCTPYMEHT Y
3B'A3KY 3 iX Haf3BUYAHO BUCOKO BapTicTI0. OAHAK 3@ OCTaHHi POKK
B pe3ynbTaTti Benukoi poboTn 3 pexknamyBaHHSA LUX iHCTPYMEHTIB i
XHix nepesar Biabynocs NCMXonoriYHe pynHyBaHHA CTapux CTEPEOTU-
nis i NiaNpUEMCTBA BCi 4acTille CTanu BWKOPUCTOBYBAaTH y BUPOG-
HULTBI 3aKOPAOHHWIA IHCTPYMEHT. Y pes3ynbTaTi Ha AeAkuX NPOBIAHWUX
mawunHoGyAiBHAX NiANPUEMCTBAX 3acTOCOBYETbCH A0 90 % Takux
iHCTPYMEHTIB, i Lie He3BaXalouu Ha HaA3BMYAWHO BUCOKI LiHW Ha iHCTPY-
meHTH. OCHOBHUMYW nepeBaraMy iHCTPYMEHTIB € BUCOKA CTIWKICTL i
HagiRHICTL pobOTW, 4YOro HE AOCAranocs paHiwe 33 BUKOPUCTaHHA
TPAAVUINHNX BITYU3HAHWX IHCTPYMEHTIB i3 TBEPAMX CNNABIB i LWBWAKO-
pizanbHux ctanew. Lle ao3Bonse edekTUBHO iX BUKOPUCTOBYBATU B
yMOBax BWCOKOLUBMAKICHOTO pi3aHHs, 3abe3netiyloun BUCOKOSKICHY W
BMCOKONPOAYKTUBHY 0OpOBKY.

TpapuuinHo NWTaHHA co6iBapTOCTI BUIOTOBREHHA MaluWHO-
6yaiBHOT NpoOAYKLUIi BUBYAIOTLCS B paMKax AK EKOHOMIYHMX, TaK i Tex-
HiYHKMX Hayk. Tak, 3a BU3HA4YEHHAM TeXHONOriA MawuHoOyayBaHH:A — Le
Hayka NpO BWUrOTOBNIEHHS MaWWH HeOOXiAHOT RKOCTI y BCTaHOBNEHIN
BMPOOHMYOIO NPOrPaMot0 KiMbKOCTI 11 Y 3ajaHni TEPMiH 3@ HaMeH-
LWMX BUTPAT XWBOI ¥ aBTOMaTM30BaHOI npaui, T06T0 3a HaimeHLoi
cobisapTocTi [5). laHe BU3HAYEHHRA, NO CyTi, € POPMYNIOBAHHAM 3a8-
AaHHA oNTUMI3auii i3 3a3HaYeHHAM LinboBoi dyHKLii — cobiBapTocTi 1
TEXHONOri4HMX OBMEXeHb. Y 3B'A3KY i3 LIUM y HAYKOBO-TEXHIYHIN niTe-
paTypi HaBeAeHa BEnuKa KinbKiCTb piweHb, AKi CTOCYIOTbCA 3HWKEHHA
cobiBapTocTi npoaykuii. TpaaULIHO B pamMkax EKOHOMIYHWUX HayK Bu-
3HAYEHHS YMOB 3HWKEHHs cob6iBapTOCTi NPOAYKUIi BUKOHYETLCA Ha
OCHOBI MOPIBHAHHA AEKINLKOX L{iNKOM KOHKPETHWUX BapiaHTiB BUrOTOB-
NeHH] JaHoi NpoAaykuil (3a Bcima cTaTTAMKW BUTPAT) i BUBOPY 3 HUX
Haukpauworo BapiaHTa. OaHak nNpu LUbOMY BWHWKAE NUTAHHRA: a LWo,
AKWO B 4MCNi PO3rNAHYTUX BapiaHTie He Oyae ONTUMAanbHOrO (AKUA
3abeaneuyye MiHiMym cobiBapTocTi), TOoAi ¥ 0OpaHuiA Haukpawmi
BapiaHT He Oyae onTumaneHUM? Y HayKoBO-TEXHIYHIM niTepaTypi A0
NWTaHHA BW3HAuYeHHs MiHiMyMy cobiBapToCTi npoaykuii nigxXoAaTh
CYTO aHaniTM4HO, Wo A03BONAE GiNbll NOBHO i3 3aranbHUX NO3WUiR
noaaty cobiBapTiCTb | BUKIOUMTH (DaKTOP HEBM3HAYEHOCTI, OCKINbKM B
pO3paxyHKax aHanisyeTbCs eKCTpeMyM (MiHiMym) cobisapTocti, T06To
PO3rNAAaETLCA 3aBiGOMO ONTUMANbHE PilleHHR. [NA CNPOLEeHHA po3-
paxyHkiB NPUAHATO ONEpyBaTU TaK 3BaHOK TEXHOMOri4yHow cobisap-
TICTIO, WO BpaxoBye NuLe 3MiHHI cTaTTi BUTpPAT nig 4Yac o6pobku
AeTanen, nos'A3aHi i3 3apobiTHoO nnaTol pobGITHWKIB, BUTPATOID
IHCTpyMeHTiB i enekTpoeHeprii B npoueci o6pobku [6]. Lie ao3sonuno
OAEepXaTV AOCUTL MPOCTI aHaniTU4HI 3aneXHOCTi ANA BU3HAYEHHN
MmiHiMyMy cobisapTocTi 06pobku 1 HaykoBo 0BrpyHTOBaHO NIAIATU A0
BU3HAYeHHA YMOB 3HWXEHHA cobiBapTocTi, 30kpema, A0 06rpyHTYy-
BaHHA MEXaHi3My BNNWUBY XapaKTEpPUCTUK IHCTPYMEHTIB Ha 3HWKEHHS
cobiBapTocTi. TOMy MOXHa CKOPUCTATUCH AaHUM NIAXOAOM i BUKOHATH
OLIIHKY MOXMBOCTEN €MPEKTUBHOFO BUKOPUCTAHHA NPOrpeCHBHUX Pi-
3anbHUX IHCTPYMEHTIB i3 nornsay 3HuxeHHs cobiBapTocTi 06pobkun 3
ypaxyBaHHAM AIBOX 3MIHHUX CTaTen BUTPAT, NOB'A3aHMUX i3 3apobiTHo
nnaroi pobiTHUKA N BUTPaTOIO IHCTPYMEHTIB [6):



EKoHOMIKa nigrnpuremMcTBa Ta yrnpasniHHA BNPOBHULTBOM

98

g™

_N:-9-Sypek N-9-L.
- S™—P . {™—q

c
Q Cs

ae N - kinbkicte 06pobntosaHux agetanew;
3 _ob'em MmeTany, Wo 3HIMaETLCA 3 OAHIET AeTani, M

Suac - TapucHa cTaska pobiTHWKa-BepCTaTHUKA, IPH;

k - KoeqILiEHT, WO BPaxoBYE BCINAKi HapaxyBaHHA Ha TapugHy
craeky pobiTiuka;

U - uiHa iIHCTpyMeHTa, IpH,

Q=V-tS._ NPOAYKTUBHICTL 06po6kn, M*/c;

V- WBMAKICTb pi3aHHs, M/C,

S - nopava, mM/06.;

t — rnnbuHa pisanHs, M;

C4, My, q, p — NOCTIlHI, WO XapaKTepU3yioTb CTIAKICTb iHCTPY-

MEHTa AnA nesH1X ymoB 06pobku (m, > p>q ;m;>1).

Ak BUAHO, 3MEHWWUTW NEepLIU A0AAHOK (CTaTTo BUTPAT,
nos'a3aHy i3 3apob6iTHol nnavol pobiTHUKA) O0AHO3HAYHO MOXHA
36inbWweHHAM npoaykTuBHOCTI 06pobku Q. Oaxak npu ubomy Gyae
36inblwyBaTMCA APYrMiA AOAAHOK (CTATTA BUTPAT, NOB'A3aHa 3 sUTpa-
TOK IHCTPyMeHTiB), TO6TO Mae Micue eKkCTpeMym (minimym) cobi-
sapTocTi C Bia npoaykTuBHOCTI 06pobkn Q. Po3paxyHkamu BCTaHOB-
neHo, Wo 8 Toyui ekctpemymy cobieapTicte Cmin | MPOAYKTUBHICTL

pr 06pobKM BU3HAYAIOTLCA 3aNEXHOCTAMU:

N-8-Syac-k 1
Conin = upg X [ 4 : 2
mn Qexcrp [ (m1'1)] 2
A
Sqac 'k'C4 my-p +my—q |™ (3)
= | Quac ‘R4 gmy-p My .
Qekerp {u.(m1_1)

3anexaicTb (2) MoXHa nogaTv y BUrnaai:

Cmin =

1 1
N-8-m, ‘[i]rﬁ; .[sm -kT_m,_ “
1—r;p 1—& 04 (m1—1;

g ™

13 3anexHOoCTi (2) BUNNMBAE, WO B TOULI EKCTPEMYMY (MiHiMYy-
my) cobisapTocTi 06pobku nepwuit 4OAAHOK, NOB'A3AHWNA i3 3apobiT-
HO nnaToio pobiTHuKa, 3aBXaun Binbluni BiA APYrOro AOAAHKA, WO
BU3HAYAE BUTPATM Ha IHCTPYMEHT, OCKiNbkv 6e3po3mipHui napameTp

m1 > 1. MNp1 UbLOMY MHOXHUK [1+1/(m1 -1)]S 15. Omxe, pomiHyouMM y

3anexHocTi (2) € nepwuit gogaHok. Toai, no cyTi, BenuunHa Cmin — ue
nepwuin AOAAHOK Y 3anexHocTi (1) 3 ypaxyBaHHAM MHOXHWKa
[1+1/(m1 —1)]. Y 3B'A3KY i3 UMM BennuMHa Cmin YiTKO # O4HO3HAYHO BU3-

Ha4aETLCA NPOAYKTMBHICTIO 06po6k Qeycrp: UMM Ginblue Qeycrp, TMM
meHwe Cmin, T06T0 3meHWwnTU Cmin MOXHE BUHATKOBO 3@ PaxyHOK

36inbweHHs Qexcrp, 3aCTOCOBYIUM ANA UbOrO GiNblu MPOTPECUBHI
pisanbHi iHCTPYMEHTW.

[N BITYUIHAHUX TBEPAOCNNABHUX i LWBUAKOPI3ANbHUX IHCTPY-
meHTiB He3poamipHun napametp m1 = 5 ... 10, @ AnNs PO3rNAHYTUX
3aKOPAOHHNUX IHCTPYMEHTIB BiH MeHwLui i nepebysae Ha piBHi my = 3.
Omke, y ApyroMy Bunagky B 3anexHocTi (2) 30inblwyeTbCs ApYrui
AOAAHOK BIAHOCHO NEPLIOro A0AAaHKA | 3HMIKYETBCA PO3BIKHICTL MiX
HuMK. Mpn UbOMY nepwwii | ApyriiA AoAaHKM 3a abconwTHOK Be-
NWYKUHOIO 3MEHLLYIOTECS, TOMY WO 3aCTOCYBaHHA Cy4aCHWUX iHCTpY-
MEHTIB, SIKi XapaKTepu3ayloTbCs Ginbll BUCOKOIO Pi3anbHOK 34aTHICTIO,
npWBOAUTL A0 36iNbLIEHHA NPOAYKTUBHOCTI 06pobkK Qeycrp B 3aNneX-
HocTi (2). IHaKwe Kkaxyuu, CTaTTs BUTPAT, NOB'A3aHa i3 3apobiTHoto
nnaTor pobiTHUKa, 3MEHLLYETLCA 1 HabNWKaeTLCA A0 CTaTTi BATpAT,
NoB's3aHol 3 BUTPATOI0 IHCTPYMEHTIB.

Po3paxyHkaMy BCT2HOBNEHO, L0 MHOXHMK my /(my —1)=1/™
AKWA BXOAWTb Yy 3@NeXHICTb (4), 3MEHWYETLCA 3i 36inbleHHAM
6e3po3amipHoro napameTpa my. Tak, aAns my = 3 BiH gopisHioE 1,887, a

ans my =5 — 1,65. OaHaK i3 UbOro He BUNNUBAE, IO 3IMEHLIYETLCA |
Crmin. OCKinbky 3i 36inbweHHAM My BiabyBaeTbCA 3BINbWEHHR MHOX-
HWKa (U/C,)""™. Lie NoB'A3aHO 3 TMM, WO 3i 3MIHOK LiiHK IHCTPYMEHTa
L| BiabyBaeTbCcA NpakTUMHO NponopuiiHa 3MiHa napamerpa Cq, AKkuA
y3aranbHeHO BW3Hauyae pi3anbHi BNAacTMBOCTI  iHCTpyMeHTa. Y
pesynbrari BigHoweHHs LYC, 3anuwaeTbCs (aKTUMHO NOCTIHWUM,
OfHaK, Ik YCTAHOBAEHO pO3paxyHKamu, BOHO 3aB¥AW MEHLe Bi
oanHULi. TOMY UMM MeHWw WA Ge3po3MIpHWIA NapaMeTp My, TUM MeHLa

sermauna (LL/C4)''™ , a BipnosiaHo, BMwIa MPOAYKTUBHICTL Qexcrp |
MeHLa cobiBapTicTb 06pobku Cmin, AKi BU3HAYAIOTLCA 3aNEXHOCTAMU

(2) i (4). Omxe, 36inbwenHs Qeycrp | 3MEHIWEHHSA Cmin Y npoueci
06pobku 3aKOpPACHHUM HCTPyMEHTOM BiaOyBacThCsi B peaynbraTi
3MeHLWweHHs: Ge3poamipHoro napameTtpa my— 3. LM nokasaHo, wo
3acTocyBaHHA 36ipHUX TBEPAOCNNABHWX IHCTPYMEHTIB 3aKOPAOHHOr0
BUpOGHULTBA [03BONAE 3a paxyHoK 36inblieHHs NpOAYKTUBHOCTI
06p0o0KM 3 HAANWWKOM KOMNEHCYBATN BUTPATU Ha IXHE NpUAGaHHSR, a
Ue CTBOPIOE YMOBM ANA OAEPXaHHA NIANPUEMCTBOM 3HAYHOrO npu-
GyTKy. Y UbOMy i nonsirae eeKT 3aCTOCYBaHHA LMX iIHCTPYMEHTIB.

3 MeTol0 nepesipkn TeopeTuuHWX piweHb Oynu nposeaei
eKCnepuMeHTanbHi AOCNIAKEHHA BWTPAT Ha 3apobitHy nnarty po-
6iTHMKA W BUTPATK IHCTPYMEHTIB Nia 4ac ¢ppesepyBaHHsA BITYUIHAHOKW
MOHONITHOK (hpe3oio 1 Binbw npoaykTusHolo 36ipHOIO TBEpAOCNNAB-
HOW (hpe3olo 3i 3HOCOCTINKAM MOKPUTTAM BMPOOHWUTBA DipMu
TaeguTec (MiBaeHHa Kopen) [4]. Y pesynbTarti BCTZHOBMNEHO, W0
3aKOpAOHHA pesa 3abeaneuye 36inbLIEHHA NPOAYKTUBHOCTI 06pobku
B 15,5 pasa W possonse oBpobnsTu (A0 3aTtynneHHs) 8 10 pa3lis
Ginbwe gevaneir. Mpn uboMy BapTiCTsL iT BCbOro B 2,5 pasu suLe.
YCTaHOBNEHo, WO B Touui MiHiMymy cobisaprocti o6pobku y aBox
BUNaakax BUTpam™ Ha 3apobitHy nnaty Ci Ginbwi 8ia BWTpaT Ha
iHcTpymeHT C, (B npoueci o6pobku oaHiei aetani). OgHak nia yac
06po6ku  (Hpe3o  3aKOPAOHHOTO BMPOOHMLTBA PO3GIKHICTL  MiIX
BATPaTaMu 3MeHwWwyeTbcA (3 5,7 A0 2 pasis), Tak camo, K
ameHwyeTben | cobisapticte C = Cy+C, (pucyHok). OTke, HaBeaeHi

eKCNepuMeHTarnbHi AaHi  BiANOBiAalTb OTPUMAHUM TEOPETUHHUM

PiLLEHHAM.
c,
CZ -+ C1
rpH
1201
80 +
40+
C
z c1 CZ
| =2
MoHonitHa  36ipHa dpesa
¢pesa (TaeguTec)

Puc. fiarpama po3snoginy surpar Cy, C; (Ha oaHy aeTtans)
npu hpe3epyBaHHi MOHONITHOIO W 3GipHO1O hpesamn

TakuM YUHOM, MOXHa 3pOBUTN HACTYNHI BUCHOBKM.

1. TEOPETU4HO N EKCNePWMEHTanbHO 0BrPYHTOBAHO YMOBW
iCTOTHOTO 3MeHLWweHHs cobisapTocTi 06pobku aeTanen, ski NonAralTL
y 3acToCcysaHHi CyuyacCH#UX BWCOKONPOAYKTWMBHUX 36ipHux TBEpAO-
CNNaBHUX IHCTPYMEHTIB 3i 3HOCOCTINKUMWU NOKPUTTAMM.

2. [loseaeHo, Wo Mix cobiBapTicTio ! NPOAYKTUBHICTIO 06p0o6-
KA B TOYUi ekcTpeMymy (miHiMyMmy) cobisapTtocTi icHye obepHexo
NPONOPUiAHMIA 3B'A30K. MpK LUbOMY 3i 36iNbWEHHAM NPOAYKTUBHOCTI
06pobku 8iabyBaeTbCca 36iNbWEHHs BUTPAT Ha IHCTPYMEHT BIAHOCHO
BUTPaT Ha 3apobiTHy nnaTy pobiTHuKa, xo4a B 3aranbHOMY BUNaaKy
BUTpaTK Ha 3apobiTHy nnaTy pobiTHUKa 3aBxau NepeBullyoTL BUTpa-
TM Ha iHCTPYMeHT. OTpUMaHi TEOPEeTUYHI PIlIeHHA Y3roAXylTbCA 3
€KCNEePUMEHTANbHUMIN AGHUMMU.

3 ornsgy Ha MoxnmMBICTL GaraTopa3oBoro 3MeHweHHs cobi-
BapTOCTi 1 36inbWeHHsA NPoayKTUBHOCTI 06pobku AeTanen cy4acHuMu



EkoHOMIKa nigrnprieMcTBa Ta ynpasiiiHHA BNPOOHMLTBOM

36ipHUMK IHCTPYMEHTaMKt B NOAANBLLUNX AOCNIAXKEHHAX BAXIMBO Npo-
BECTU aHani3 iXHbOro eeKTUBHOro 3aCTOCYBaHHA Ha MawwwvHobyAis-
HWUX nianpwemcTeax YkpaiHu.
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CTATUCTUYHE OLIHIOBAHHA E®EKTUBHOCTI
BUKOPUCTAHHA EHEPTETUYHUX PECYPCIB HA MAKPOPIBHI

YK 311.003.12:620.91:330.15:330.101.541

Monmaseeyn J1. J1.

MpoaxaniaoBaHo OCHOBHI TEHAEHUIT PO3BUTKY YKPaiHCbKOI EHEpPreTNKN Ta BUKOPUCTAHHA €HepreTu4HUX pecypcis.
DNocniaxeHo Micue nanveHO-eHEPreTUYHUX pecypcis B eHepreTuuHomy GanaHci Ykpainu. BuanaueHo obcar nocradaHHAa
nanvea Ta eHeprii B YkpaiHy, piBHi 3anacie opraHiyHoro nanwea (Byrinns, HacTw, rasy). Hasepeno aani wopo obcsris
KIHLEBOro CNOXMBaHHA eHepreTUHHNX pecypcis. OxapakTepu3oBaHO OCHOBHUX KIHLEBUX CNOXWBaYiB eHeprii B YkpaiHi Ta
BU3HAYEHO X YacTKy B 3aranbHiii CTPYKTYpi CnoxueanHA. HaeseaeHo po3pobrieHy moaenb ANA BU3HAYEHHS NOKasHuka
eHeproeeKTUBHOCTI Ha MakpopieHi. OBrpyHTOBaHO aaeksaTHICTb po3pobneHoi mogeni. 3pobneHo BUCHOBKM Ta BU3-
HaueHO NepCNEKTUBM NOAANbLUNX AOCMIAXKEHD LOAO CTATUCTUMHOTO OLIHIOBAHHA EHEPreTUIHOT EhEKTUBHOCTI EKOHOMIKM.

Knio4oei crioga: eHepreTyHi pecypcy, eHeproedeKTUBHICTb EKOHOMIKW, NOCTaYaHHA, KiIHUEBE CNOXNBaHHA eHepre-

TUYHUX pecypciB.

CTATUCTUYECKOE OUEHMBAHUE 3ODPEKTUBHOCTH
NCNONb30BAHUA QHEPFETUYECKUX PECYPCOB HA MAKPOYPOBHE
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Monmasey J1. J1.

MpoaHanu3nposaHbl OCHOBHbIE TEHAEHLMN Pa3BUTUR praMHCKOﬁ JHEPreTUKN KU UCNONb3IOBAHUA IHEPreTUHecKnx
pecypcos. WccnepoBano MECTO TOMNUBHO-IHEPTETUMECKUX PECYPCOB B IHEPreTUHECKOM banarce YkpauHbl. OnpegaeneHbi
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