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KOHUENUIT BHWXEHHA BUTPAT HA BUTOTOBJIEHHA
MALLUHOBYOIBHOI NPOAOYKLLIT

YK 33.330.3

. BeHin €. KO.

3anponoHOBaHO HOBWIA TEOPETUYHWI NiAXia A0 BU3HAYeHHst cobiBapTocTi 06pob-
Kv getanei mMalwvH, Wo po3rnsgae B3acmo3aneXHUMU OCHOBHI CTaTTi BUTpaT: Ha 3a-
pobiTHy nnaTty pobiTHWKa-BepcTaTHUKA W Ha pisanbHWA iHCTPYMeHT. [loBeAeHo, Wo 3i
36inbleHHsM NpoayKTUBHOCTI 06pobku cobiBapTICTL 3MIHIOETLCA NO eKCTpemarbHIn
3aneXHOCTi, NPOXoAAYM TOYKY MiHIMyMy. TeopeTU4YHO BCTaHOBNEHO W eKCriepuMeHTanb-
HO MiaTBEpAXeHO, WO B Touui MiHiMymy cobiBapTocTi 06pobku Butpat Ha 3apobiTHY
nnaTty pobiTHMKa-BepcTaTHWUKa NpubnnMsHO B 4 pasn NepeBuLLyOTb BUTPATK Ha pidanb-
HWA IHCTPyMeHT. ExcnepuMeHTanbHO BCTAHOBMIEHO, LIO NMWTOMA Bara pi3anbHOro iH-
CTPYMEHTAa B CyMapHUX BUTpaTax Ha onepadilo mexaHivHoi 06pobkn He3HauHa i CTaHo-
BUTb y cepedHboMy 3 %. [oBeaeHo, Wo Le A03BONAE iCTOTHO 36inbnMTH WBKUAKICTDL
pisaHHA 1 BiANOBIAHO NPOAYKTUBHICTL 0OPOOKM, @ TakoX 3MEHLLUTU BUTPaTU Ha 3apo-
6iTHy nnaTty pobiTHuka-BepcTaTHuka 6e3 nomiTHoro 36inbleHHA BUTPAT Ha IHCTPY-
MeHT. [Ins peanisauii gaHoi yMoBKM HeobXiAHO BuKopMCTOBYBaTU Ginblu NPOrpeCcUBHI,
X04a " [opori, pisanbHi IHCTPYMEHTW 3i 3HOCOCTIMKUMW NOKPUTTAMM, O XapakTepusy-
IOTBCA BWUCOKOK CTIRKICTIO ¥ MOXnuBICTIO GaratopasoBoro 30inblUeHHSA LWBWAKOCTI

pi3aHHsA 1 NPOAYKTUBHOCTI 06pobku.

Knroyosi cnosa: cobisapTicTe 06pobku, mawnHobyaiBHa npoAaykuis, cTaTTa BuU-
Tpart, 3apobiTHa nnara, UiHa iHCTpyMeHTa.
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KOHUENUUAN CHUXEHUA 3ATPAT HA U3rOTOBNEHUE
MALUMHOCTPOUTENBHON NPOAYKUUU

YK 33.330.3 BenuH E. 10.

MpepnoxeH HOBLIN TEOPETUYECKNA Noaxoa K onpegenenno cebectonmocTtu o6-
paboTkn AeTanein MawuH, pacCMaTpuBaLLMA B3aUMMOCBA3aHHBIMW OCHOBHbIE CTaTbu
3aTpart. Ha 3apaboTHylo nnaTty pabo4ero-CTaHOYHMKa U Ha PEeXyLnii HCTPYMeHT. [o-
KasaHo, 4TO C yBENUYEHWEM NpousBoAUTENbHOCTU 06paboTkn cebecToMmocTb mame-
HAETCA N0 3KCTPemarnbHON 3aBMCUMOCTM, NPOXOAA TOYKY MUHUMyMma. TeopeTuyecku
YCTaHOBNEHO U 3KCMEepUMEHTarnbHO NOATBEPXKAEHO, YTO B TOYKE MUHUMYyma cebecTo-
nmoctn obpaboTku 3aTtpaTbl Ha 3apaboTHyro nnarty pabouvero-cTaHOYHWKA NpUbnU3n-
TenbHO B 4 pa3a NpeBbILLAOT 3aTpaThl HA PEXYLLUA UHCTPYMEHT. JKCNEepUMEHTanNbLHO
YyCTaHOBMEHO, YTO YAENbHbIN BEC PEXYLLEro MHCTPYMEHTa B CyMMapHbIX 3aTpaTax Ha
onepauvio MexaHuyeckon obpaboTkn HesHauuTeneH u coctaenseT B cpegHeM 3 %.
[lokasaHo, YTO NO3BONAET CYLWECTBEHHO YBENW4YUTL CKOPOCTb PE3aHMA W COOTBET-
CTBEHHO NPON3BOANTENBHOCTL 06paboTkn, a Takke yMEHbLUWNTL 3aTpaThl Ha 3apaboTHy
nnaTy paboyero-ctaHouyHuka 6e3 3aMeTHOro yBenuUYeHua 3aTpaTt Ha UHCTPYMEHT. [ns
peanusauymn AaHHOro ycrioBus Heo6xoavMmMo ncnonb3osaTth 6onee NpPorpeccuBHLIE, X0O-
TA U AOPOroCTosIME, PEXYLUNE NHCTPYMEHTBI C N3HOCOCTONKMMM NMOKPBLITUAMK, Xapak-
TEepPU3YIOLNECA BbICOKOW CTONKOCTHIO M BO3MOXHOCTbIO MHOTOKPaTHOrO YBENWUYEHUS
CKOPOCTW pe3aHns 1 NpousBoanTensHOCTY oBpaboTku.

Knrovesbie criosa: cebectonmocTs 06paboTkn, MalMHOCTPOUTENbHAS NPOAYK-
uvs, cTaTba 3aTpaT, 3apaboTHas nnarta, LeHa MHCTPYMeHTa.

THE CONCEPTS OF REDUCING THE COST OF PRODUCING
ENGINEERING PRODUCTS

UDC 33.330.3 E. Benin

A new theoretical approach has been proposed in order to determine the cost
needed to machine parts processing; it considers the following heads of expenditure:
wages of a machine operator and money needed to buy the cutting tool. It has been
proved that with the increase of processing power the cost changes via extreme
dependence when passing the minimum point. It has been theoretically established
and experimentally confirmed that at the the minimum point the cost for paying a
machine operator is approximately 4 times higher than that needed to pay for the
cutting tool. It has been experimentally found that the share of the cutting tool in the
total cost of machine operation is small, on the average it is 3 %. This significantly
increases the speed of cutting and therefore production efficiency, and reduce costs for
paying a machine operator with no noticeable increase in costs needed to buy the
instrument. To implement this condition there should be used more advanced, though
costly, cutting tools with wear-resistant coatins, characterized by strong resistance and
the possibility of multiple increase of cutting speed and production efficiency.

Key words: prime cost of processing, machine-building products, head of
expenditure, wages, the price of the tool.
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MNpobnemu oprarisauii Ta ekoHOMikW BupoGHUUTBA
HEepO3pMBHO NOB'A3aHi 3 MOAEPHI3aLield 1 TEXHIYHUM nepe-
036pOEHHAM NiANPUEMCTB, NEpPexoAoM Ha HOBI HAyKOMICTKI
TexHonorii, wo 3abesnevyoTe iICTOTHE NIABULWEHHA NPOAYK-
TUBHOCTI npaui W CTBOPEHHA BUCOKOSKICHOI KOHKYPEeHTOCNpo-
MOXHOT MawuHobyaiBHOT npoAykuii. Lie ocobnueo akTyanbHo
B A@HWIA Yac, KONW BYXiA Ha CBITOBI PUHKN BUMArae 3HWKEHHS
co6iBapTOCTi BUrOTOBNEHHA MaLUWH | CUCTEM Ta NiABULLEHHSA
iXHIX ekcnnyartauiiiHux BnacTMBOCTEN (HaAiiHOCTI, pecypcy
poboTu i T. A4.). NepcnekTUBHUM HaNPSMOM BUPILLEHHS A@HO-
ro 3aBaaHHA cnif po3rnsgaTtv BAOCKOHANEHHA TEeXHONOriN
BUrOTOBJSIEHHA AeTanen MalluH | CUCTEM Ha OCHOBI 3acToCy-
BaHHA Cy4acHWUX BUCOKOOBOPOTHWMX BepcTatie Tuny "o6po6-
HWUA UEHTP" i3 YUCNOBUM NPOrpaMHUM YNpaBniHHAM i nporpe-
CMBHUX KOHCTPYKUIA Ppi3anbHuUX iHCTPYMEHTIB 3i 3HOCOCTIi-
KMMW NOKPUTTAMU. FIK NOKasye npakTuka, 3aBAsKW iX BUCOKUM
TEXHIYHUM XapaKTepucTukam 3'SBNAETLCA MOXMIMBICTL 40
10 pasie i Ginbwe niABULUTA NPOAYKTUBHICTL 06p0oGKM npu
3abeaneyeHHi BUCOKOI AKOCTi 06pobku. EdbekT pocaraeTbes
33 paxyHOK 3aCTOCYyBaHHA BUCOKMX LUBUAKOCTEN Pi3aHHS, Lo
8 10 — 100 pasis nepesuLyOTb TPAAULIAHO BUKOPUCTOBYBAHI
WwBeMAKOCTi. LiboMy cnpusie Takox 3aCTOCyBaHHS iIHCTPYMEHTIB
i3 BUCOKOTBEPAUX 3HOCOCTIVKUX MaTepianis, sKi xapakrepu-
3YIOTbCA BWCOKOK NpauesfaTtHICTIO B yMoBax NigBULLEHO!
CWNOBOI W TENNOBOI HanpyXeHoCTi npouecy pisaHHA. OpHak
AaHi BepcTaTh W BUKOPWUCTOBYBAHI IHCTPYMEHTW 3HauHO (Ha
nopRAok i Ginblue) AOPOXYE BITYNIHAHUX, WO BUMArae 3Hau-
HWX KOWTIB Ha iXxHE NpuaBaHHA i NPU3BOAUTL A0 NIABULLEHHS
cobisapTocTi 06pobku. Y 38'A3KY 3 UMM BaxMBe W akTyanbHe
3HAYEHHA MalTb NUTAHHA 3HWKEHHS BUTPAT Ha BUIOTOBNEHHS
MawmnHobyaiBHOT NpoayKLf.

Y pobotax [1 — 4] HaBepeHi pesynbTaT A4OCNILKEHD
BATPaT Ha BWIOTOBNEHHA MalnHOOyAiBHOT npoaykuii  06-
I'PYHTOBaHi YMOBM iXHbOro 3MeHLLUEHHs. [TokasaHo, Wo 3aga-
4Ya Moxe ByTu BupilwleHa Ha OCHOBI ONTUMi3auii TEXHOMOrIY-
HWUX Npouecie 3a KpUTepieM HaWmeHwoil cobisapTocTi. Y po-
6oTi [5] noka3saHo, Wo npw aHanisi cobiBapTOCTi MexaHiYHOi
06pobku aeTaneid MallWH | NPoBeAEHHI ONTUMI3aUiHWX pO3-
paxyHkis HeobxiagHO OCHOBHI CTaTTi BUTpaT po3rnagaTM ma-
TeMaTU4HO B3aemo3anexHumu. Lie sumarae pospobku mate-
MaTW4HOI Mopgeni BusHauveHHs cobisaptocTi 06pobkn 3
ypaxyBaHHAM aHaniTM4HUX 3B'A3KIB MK OCHOBHUMM CTaTTAMM
BuTpaTt. ToMy MeToi0 po60oTh € OBI'PYHTYBaAHHA YMOB 3HWXKEH-
HSi BUTpaT Ha BUrOTOBNEHHS MawwvHOOyAiBHOI npoAaykuii Ha
OCHOBI ONTUMI3aLii napameTpie mexaHi4Hoi 0Bpobku 3a kpu-
Tepiem HaiMeHLWoi cobiBapTocTi.

Y poboTax [6; 7] 3anpOnoHOBaHWit HOBUW aHANITUMHUIA
niaxia Ao BusHadenHa cobisapTocTi o6pobku (C) petanen
MalwvH, WO po3rnsaac B3acMo3aneXHUMK ABi OCHOBHI CTaTTi
BUTpaT: Ha 3apobiTHy nnaTy poGiTHUMKa-BepCTaTHUKa W Ha pi-
3aNbHUA IHCTPYMEHT:

1
1 oy - (my—1) Im, 1 ™!
C= 5 q . 2 ( 1 ):l 1'(11' __+____( 1) '(1)
el e o z M-
s ™.t m
pe 29 =N-8 Sy K;
s-4
oy =N.-—=
2 C,

N — kinbkicTe 06poGnoBaHux aetaneu;

S -o06'em MeTany, Wo 3HIMAETbCR 3 OAHIET AeTani, M

Sqac— TapudHa ctaska pobiTHUKa-BEPCTaTHUKA, MPH;

k — koediuieHT, WO BpaxoBye BCINAKI HapaxyBaHHA Ha
TapudHy cTasky pobiTHuKa,;

Ll - uiHa iHCTpyMeHTa, rpH;

S - nopavya, m/06.;

t — rnnbuHa pizaHHs, M;

Cs4, My, G P — nocTiini, WwWo XapakTepusyloTb CTiAKICTb
iHCTpyMeHTa Ans nesrux ymos 06pobku (M >p>q ;my > 1),

Z= Q/Qexcrp — 6e3p0o3MipHa BennunHa;

Q=V-t-S - NpPoAYKTUBHICTL 06p0OBKM, M/C;

V — WBKUAKICTL pisaHHs, M/C;

Qexcrp - npoAayKTuBHICTL 06pobku, WO BignNoBIAae Touuli
ekcTpemymy (MiHimymy) cobisapTocTi 06pobku C.

Y po6orTi [7] nokasaHo, Wo Npwu TOuiHHI CTani TBepao-
cnnasHWM pi3uem napameTpu my = 5; p = 1,75; q = 0,75. Bu-
KOPWUCTOBYIOHYW Ui AaHI, 3a 3anexHicTio (1) BM3Ha4YMMO y BiA-
HOCHMX BENWYMHAX NEpLUWA | ApYriui A0AaHKW, AKi BiANOBIQHO
piBHIi 1/z i 0,25-24, a TaKoX BU3HAYMMO ixHIo cymy C = 1/z +
+ 0,25-24, fika BUpaxac BiAHOCHy cobisapTicTb 06pobku C
(tabnwuus, puc. 1).

Ak BUAHO, 3i 36inblueHHam z cobisapTicTe 06pobku C
3MIHIOETLCA NO EKCTPEManbHINA 3aNeXHOCTI, NPOXOARYN TOYKY
MiHiMyMy (npu z = 1), MNepwunit AoaaHoK (1/z) Y TouUi MiHi-
Mymy cobisapTocTi 8 4 pa3u OGinblwe Apyroro AogaHka
(O,25-z4 ). flaHa ymoBa € OCHOBOK ANA BU3HAYEHHA ONTUMANb-
HUX ymoB 06po6ku.

Tabnuus

Po3paxyHKOBi 3HauyeHHA BiGHOCHOI cobiBapTocTi
06po6km i ii cknagoeux

z 0,1 0,5 1 2 3
C=12+025.2% 10 [2015( 125 | 45 | 20,58
1/z 10 2 1 05 | 033
025.2% 0,25-10*| 0,015 | 0,25 4 20,25

: /

° /

I

\
4 —y
/)
L L
2 \‘ #
el ” /1
0 1 2 3 z

Pwuc. 1. Xapakrep 3MiHu BenuumnH 1/z (1), 025-z* (2)
i1/2+025-2* (3)

36inbweHHA 6e3po3MipHOT BENUYUHU Z NpunNycKae
36inblWeHHA eKCTpeManbHOro 3Ha4eHHR NPOAYKTUBHOCTI 06-

pobku QeKCTp. obymosneHoro, Hacamnepeps, MisnKo-MexaHi4-

HVMW BNAcTMBOCTAMM IHCTPYMEHTanbHOro marepiany (reep-
AICTI0, MIUHICTIO, 3HOCOCTINKICTIO, TENNONPOBIAHICTIO W T. A.).
3 iXHiM nigBULUEHHSIM BEnuuuHa Qe,(c,-p 36inbwyeTbes,
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Wo A0380NSE 36iNbLUMTY WBWAKICTL Pi3AHHA 1 3MEHLIUTKN CO-
GisapTicTe 06pobku. I3 LBOro BUNNUBAE €HEeKTUBHICTL 3acTo-
CyBaHHS BUCOKOLWIBMAKICHOrO Pi3aHHA, 3RINCHIOBAHOTO Ha Cy-
4acHUX BMCOKOOBOPOTHUX BepcTaTax Tuny "obpobHui ueHTp”
i3 YACMOBMUM NPOrPaMHKUM yrpasriHHAM.

3 MEeTOI OUiHIOBAHHA BIPOriRHOCTI TEOPETUYHOrO Ppi-
WeHHA Bynu BU3HAYeHi CyMapHi BUTPaTW Ha BUKOHAHHSA one-
pauii opesepyBaHHs:

2300 = Bincrp + 3o6naa +33/n *+ Maurp
ne 3im:rp — BATPATW Ha IHCTPYMEHT,
306naA - BUTpaTu Ha obnagHaHHs,

33/" =
BEPCTaTHUKIB,

BuTpaTM Ha 3apobiTHy nnaty pobiTHWKiB-

nsmp - iHWi BUTpaTu (AOAATKOBI HaknagHi BuTpatu 6e3
ypaxyBaHHA BUTPaT Ha obnaaHaHHA W iIHCTPYMEHT).

Po3rnsganucs ABa BapiaHTu (pe3epyBaHHA AeTanew
i3 BaxkoobpobnioBaHoro matepiany X2 F[CHBM-B/: moHoniT-
HOWO (PPe30i0 BITYN3HAHOTO BUMPOOHWLTBA (BUrOTOBIIEHOK 3i
wsunakopizansHoi cTani) i 36ipHolo pe3ow (OCHalWeHo
nnacTMHamu i3 Teepgoro cnnasy) BupobHuuTBa PipMK
TaeguTec (MisgeHHa Kopes). EkcnepumeHTanbHO BCTaHOB-
nexo, wo 36ipHa pesa pao3sonac o6pobky BecTy 3i wsunakic-
TI0 pi3aHHa 99 m/xs. i nogadeto 0,75 Mm/06., Toai AK MOHONIT-
Ha ¢pesa fo3sonse o6pobKy BECTW BCbOrO 3i LBWAKICTIO
pizanHsa 16 M/xB. i nogavero 0,3 Mm/06. TpypomicTkicTe 06pob-
ku (Ha 1 gertans), BignosigHo, crtaHoButb 0,8 i 6,9 roaunHw,
BUTPAaTW Ha iHCTPYMeHT — 5,36 i 25,6 rpH; BuTpaTw Ha 3apobiT-
Hy nnaty pobiTHuka — 19,53 i 120,33 rpH; BuTpaTh Ha obnaa-
HaHHA — 19,86 | 171,26 rpH; iHwi BuTpaT — 29,30 i 180,5 rpH;
cyMapHi BuTpaTh — 74,05 i 497,69 rpH. Y NiACYMKYy €KOHOMIs
BATPAT (Ha 1 AeTansb) Bif 3acTocyBaHHsA 36ipHOT bpesn ckna-
na 423,64 rpH, Togi Ak 1i yiHa popisHioe 1 400 rpH, a uina
MOHONITHOT pesn — ycboro 138 rpH, To6T0 uiHa 36ipHol
dpesn 3HauHo BinbLue, HiX MOHONITHOI. Linm nokasaHa edek-
TUBHICTb 3aCTOCYBaHHSi 3 MoOrnagy 3HWKEHHA cobisapTocTi
06po6ku BinblL NPOAYKTUBHOTO, X04a 1 AOPOroro, iIHCTPYMEH-
Ta BupobHuuTea thipmmn TaeguTec.

3 HaBeAEeHUX EKCNEPUMEHTaNbHUX A3HUX BUMIVBAE,
wo npy o6pobLi MoOHONITHOW hpesoto BUTPaTK Ha 3apobiTHy
nnarty pobiTHuka-BepcTaTHuka craHoensaTe 120,33 rpH, a Bu-
TpaTh Ha iHCTpyMeHT — 25,60 rpH. OTxe, nepwnin 4oAaHOK Y
3anexHocTi (1) npubnusHo B 4 pasu Ginble, Hix apyrui. Lle
NOTOAXYETLCH 3 TEOPETUYHUMK AAHWUMKN, HaBeaeHVMKU B Tab-
nuyi, i cBiguATL Npo Te, Wo MiHiMym cobisapTocTi 06pobku
peani3yeTbCs 32 YMOBWU NpUBNN3HO 4-KpaTHOFO NepeBuLLIeHHA
BUTPAT Ha 3apobiTHy nnaTy Hap BUTpaTaMu Ha Pi3anbHWA iH-
CTPYMEHT.

Taka X 3aKOHOMIPHICTb Mae Mmicue w npu dpesepy-
BaHHi 36ipHoto hpesoto (BupobHuuTea dipmu TaeguTec). Bu-
TpaTh Ha 3apobiTHy nnaTty pobiTHuka craHoenATe 19,53 rpH,
a BATpaTK Ha iHCTpPyMeHT — 5,36 rpH, To6To BUTpaTh Ha 3apo-
6iTHy nnaTy pobiTHWka npubnusHo B 4 pasw binblue, Hix BY-
TPaTU Ha iHCTpYMeHT. OTxe, oTpUMaHa aHaniTu4Ha 3anex-
HicTe (1) pocutb o6'ekTusHO BifoOpaxae 3aKOHOMIPHOCTI
3MiHV OBOX CTaTel BATpaT, NOB'A3aHMX i3 3apobiTHOIO nnaToo
pobiTHUKa-BepcTaTHUKa  BUTPaTaMu Ha pisanbHUA iHCTPY-
MEHT.

Po3paxyHok cepeaHboi cobisapTocTi mawuHobyais-
HOT NMpoAaykuii noka3sye, wo nuwe 3 % Bif 3aranbHOI BapTOCTI
meTanoobpobku CTaHOBNATL BUTPATW Ha Pi3anbHWiA iHCTPY-
MeHT (puc. 2). OgHak DaKTUYHO pi3anbHUA IHCTPYMEHT BNAK-
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Bac HabaraTo 3HauHile Ha 3HWXeHHs cobiBapTocTi roToBol
npoaykuii. Tomy npu Bubopi pi3anbHOro iHCTpyMeHTa Heob-
XiAHO BpPaxoByBaTW ONTUManbHe CNiBBIAHOLUEHHA Oro UiHW,
CTIAKOCTi # NPOAYKTMBHOCTI 06pobku.

YMo8HI no3HayeHHs: 1 — BapTiCTb 3aroToBoK (22 %); 2 — HaknaaHi
sutpaty (21 %); 3 — dona 3apobiTHoi nnatu (28 %); 4 — iHBeCTH-
uii y BepcraThwit napk (26 %); 5 — BapTiCTb pi3anbHOro iHCTpy-
meHTa (3 %).

Puc. 2. Po3noain BUTpaT Ha MeTanoobpobky

Po3rnsHeMo BNNMB KOXHOrO i3 LMX NOKa3HWKIB Ha COo-
GiBapTicTb NPOAYKLL.

3HWKEHHA LiHW Pi3anbHOro HCTPYMEHTA: 3HUXEHHSA
Ha 20 % BiANOBIAAE 3HMXEHHIO 3aranbHoi cobiBapToCTi BMPO-
By Ha 3 % (-20 %) = -0,6 %.

MiaBYLLEHHA CTIAKOCTI pidanbHoro iHCTpymeHTa: 36ine-
WeHHR y ABa pasu TepMmiHy cnyxbu BiANOBIAAE 3HWKEHHIO
cobisapTocTi npoaykuii Ha 3 % : 2 = -1,5 %.

36inbLUEeHHA NPOAYKTMBHOCTI {LuBWMAKICTE/NOAGYA) pi-
3anbHOro iHCTpyMeHTa: 36inbwenHA npoaykTueHocTi Ha 20 %
BiAnoBigac 3HWKeHH BuUTpaT Ha 15 %. Lle Bunnueae 3 Tako-
ro po3paxyHky: (HaknaaHi BuTpaTtu + (hoHA 3apnnaTty + iHeec-
TULii y BepcTaThui napk) (—20 %) = (21 % + 28 % + 26 %) x
x (=20 %) = 75 % (20 %) = —15 %. HaBiTb AKWO npu LbOMy
BWTPaT¥ Ha iHCTPYMEHT 3pOoCTaloTh, Hanpuknag, y nistopa
pasun, To6TO YacTuHa vioro BapTocTi B cobisapTocTi BUpoby
apoctae 8o 3 % +1,5 % = 4,5 %, 70 3aranbHe 3HWKEHHA cobi-
BapTocTi Bupoby 6yae craHoeutn —15 % + 1,5 % = -13,5 %.
TaknuM YMHOM NOKasaHo, Wo 36iNbWEHHA LWBWAKOCTI pi3aHHA
" yOOCKOHANEeHHR TEXHONOTYHOTO MpoLIecy CNPUAITL 3Hau-
HOMY 3HWKEHHI0 cobBiBapToCTi 0ANHMLI rOTOBOT NPOAYKUIi.

OTtpumaHi pesynbTaTi gocnigpkeHb Bynu BUKOpUCTaHI
Ha padi NpoBigHWX MawWHOOYyAiBHUX MIANPUEMCTB YKpaiHu
ANs BAOCKOHANEeHHN TeXHonoriyHux npouecis 06pobkn peta-
nev MaluvH Ha OCHOBI 3aCTOCYBaHHR Cy4acHUX BMCOKOEMdEeK-
TUBHWX BEPCTaTIB Ta IHCTPYMEHTIB.

OTxe, 3anpOnoOHOBAHO aHaniTU4RY 3anexHicTb ANA
BU3HaueHHs cobisapTocTi 06pobkv geTanev mawwH, Wo Bpa-
XOBYE BUTPATK Ha 3apobiTHy nnaTty poBiTHUKa-BEPCTaTHIKA W
BUTPaTW Ha pi3anbHuil iHCTpymeHT. [loBeaeHo, wo 3i 36inb-
LEHHAM MPOAYKTUBHOCTI 06pobku coBiBapTiCTb 3MIHIOETLCA
No eKCTPeMankbHiid 3aneXHOCTi, NPOXOARYM TOYKY MiHIMyMY.
TEeopeTuHHO BCTAHOBNEHO W EKCMEpUMEHTansHo niaTsep-
IDKEHO, Wo B Todui MiHiMyMmy cobisapTocTi 06pobku BuTpaTn
Ha 3apobiTHy nnary pob6iTHWKa-BepcTaTHuWka npubnusHo B
4 pa3n NepeBuLLYIOTbL BUTPATKW Ha PidanbHUW iHCTPYMEHT.

EKCEepUMEHTanbHO BCTAHOBNEHO, WO NWToMa Bara
pi3anbHOro iHCTPYMEHTa B CyMapHWX BUTpaTax Ha onepawiio
MexaHiyHoi 0Bpo6KN He3Ha4Ha i CTaHOBUTL Y cepeaHboMy 3 %.
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Lie no3sonse icTOTHO 36iNbWWTK WBNAKICTb pi3aHHA i, BiANO-
BIHO, NPOAYKTUBHICTL 06PO6KN, @ TakoX 3MEHWMUTH BUTPaTH
Ha 3apobiTHy nnaTty pobiTHuka-BepcTaTHuMka Ge3 nomiTHoro
36inbWweHHn BUTPaT Ha iHCTpyMeHT. Ons peanisauii paxol
yMOBM HeoOXigHO BMKOPWUCTOBYBATK Binbl NPOrpecuBHi, xoua
W Aopori, pi3anbHi iIHCTPYMEHTU 3i 3HOCOCTINKMMM MOKPUTTS-
MW, AKi XapaKTepuayloTbCA BUCOKOK CTIMKICTIO 1 MOXNUBICTIO
6araTopa3oBoro 36inblLEHHA WBNAKOCTI pi3aHHA W NPOAYKTUB-
HoCTi 06pobky.

3 ornsny Ha ekCTpemanbHWii xapakrep 3miHu cobisap-
TOCTi 06pobku y noganbluvx AOCNIAXKEHHAX HeoOXiaHO oui-
HUTW MOXITMBOCTI i1 3MEHLLEHHSA ANA KOHKPETHUX XapakTepuc-
TUK BEPCTaTiB Ta iHCTPYMEHTIB | TUM camum cdopmynoBaTtu
OCHOBHi HanpsAMW nNiaBULLEHHS edeKTMBHOCTI mawuHobyaie-
Horo BMpoGHULITBA.
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