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MEPEAOMOBA

MammmHoOy1yBaHHSI € HAaWBaXJIMBIIIOW Taly33i0 MPOMUCIIOBOCTI.
Horo npomyKiiisi — MaIIMHY Pi3HOTO MPU3HAYCHHS — MOCTABIISIOTHCS
BCIM Tamy3siM HapojaHoro rocmnogapctBa. Ilepen TexHoioramu-
MaIIMHOOY/IIBHUKAMU CTOSITh 3aBAaHHS MOAAIBIIOTO MiJBUIICHHS
SAKOCTI ~ MalllMH,  3HWXKEHHS  TPYJIOMICTKOCTI,  CO0OiBapTOCTI,
MaTepilaIOMICTKOCTI X BUTOTOBJICHHS, MEXaHi3aIlli Ta aBTOMaTH3aIlii
BUPOOHHUIITBA, A TaKOX CKOPOYEHHS TEPMiHIB  MiATOTOBKHU
BUPOOHUIITBA HOBUX 00'€KTIB.

TexHIYHUN TIporpec y MalMHOOYAYyBaHHI XapaKTePU3Y€EThCS HE
TUTbKK TIOJIMIIEHHSIM KOHCTPYKIIM MamuH, ajne 1 Oe3nepepBHUM
BJIOCKOHAJICHHAM TEXHOJOT1i iX BUpOOHMITBA. BaXImBO sKICHO,
JCIIeBO 1 B 3ajaHl IUIAHOBI TEPMIHM 3 MIHIMAJIbHUMHU BHUTpaTaMu
’KHUBOI 1 MaTepiaai3oBaHOl Mpaili BATOTOBUTH MAIIIMHY, 3aCTOCYBABIIH
BHUCOKOTIPOYKTUBHE 00JIaJHAHHS, TEXHOJOTIYHE OCHAIICHHS, 3aco0U
MEXaHi3amii Ta aBTOMarW3amii BHpPOOHWUNTBA. Big NOpuHATOI
TEXHOJIOT1i BUPOOHUIITBA 0Aarato B YOMY 3aJICKUTh HAAIWHICTh pOOOTH
MallliH, 10 BHUIYCKAIOTHCS, a TAaKOXX EKOHOMIKA 1X EKCIUTyartailli.
YIOCKOHANEHHS  TEXHOJOrl  MAIIMHOOYyBaHHS  BH3HAYAETHCS
noTpebaMu BUPOOHUIITBA HEOOXIAHUX CYyCHIJIBCTBY MalinH. PO3BUTOK
HOBHX MPOTPECUBHUX TE€XHOJIOTTUHUX METO/IIB crpusie
KOHCTPYIOBAHHIO  OUIbII  JIOCKOHAJIMX MAIlMH, 3HWAKEHHIO 1X
c0o01BapTOCTI Ta 3MEHIIIEHHIO BUTPAT Mparlll Ha iX BUTOTOBJICHHS.

JIOCKOHAIIICTh  KOHCTPYKIII MAIlMHU XapaKTEPU3YEThCA il
BIIMOBIJHICTIO CYYaCHOMY PIBHIO TEXHIKM, EKOHOMIYHICTIO B
eKCIUTyarTallli, a TakoXX THUM, SKOIO MIpOI0 BpaxoBaHI MO>KJIHUBOCTI
BUKOPUCTAHHS  HAWOLIbII  E€KOHOMIYHUX 1  NPOAYKTHBHUX
TEXHOJOTIYHUX METOMIB 11 BUIOTOBJIEHHS CTOCOBHO JI0 3aaHOTO
BUIYCKY 1 YMOB BHUpPOOHHMITBA. KOHCTpYKIlIIO MallMHU, B SKiM 11
BUMOTM BpaxoBaHi, Ha3WBaIOTh TexHOJOriyHOW0. Ilokpamryrodu
TEXHOJIOTTYHICTh KOHCTPYKIIil, MOKHA 301JIBIINTH BUITYCK IPOYKIIil
Opy TUX CaMHX 3aco0ax BUPOOHUITBA 1 CKOPOTUTU COOIBAPTICTH ii
BUTOTOBJICHHS. HenooliHka TEXHOJOrTYHOCTI KOHCTPYKII 4YacTo
IPU3BOJIUTh JI0 KOpEryBaHHs poOOYMX KpecieHb BHUPOOIB MiCis iX
CKJIaJIaHHS, 70 TOJOBXKEHHS TEPMIHIB IMIATOTOBKH Ta TOJATKOBUX
BUTPAT BUPOOHUIITBA. HegocTaTHs TEXHOJOTIYHICTh KOHCTPYKIIIT



BUpOOIB — HaWOUIbIIa MEpelmKoJa Ha INUISIXY aBTOMaTh3aIlli ix
BUPOOHUIITBA.

[IpenMeTOoM TEXHOJIOTII MAaIIMHOOYAYBaHHS € HaOyTTS 3HaHb
II0JI0 BUTOTOBJICHHS MAIlMH 33JaHOi SKOCTI B YCTaHOBJICHIM
IpOrpaMoI0  BHUIYCKY KUIBKOCTI MpH  HAMMEHIIUX  BUTpaTax
MarepiaiiB, MiHIMaJIbHIM COOIBAPTOCTI 1 BHUCOKIM MPOIYKTUBHOCTI
mpaiii, MoJIETIIEHOT B MAKCUMAJIbHOMY CTYTIEH1 1 O€3MEeYHOI.

OaHuM 3 TOJIOBHMX 3aBJaHb TEXHOJIOTIT MalIMHOOYIyBaHHS €
BUBYEHHSI 3aKOHOMIPHOCTEH MOCIIIOBHOCTI TEXHOJOTTYHUX MPOIIECIB
1 BUSIBJICHHS TTapaMeTpiB, BIUIMBAIOYM Ha SIKI MOKHA 1HTEHCU(DIKYBaTU
BUPOOHUIITBO 1 TMIABHINUTH HOro TOYHICTb. JHAHHSA  UIHX
3aKOHOMIPHOCTEHN € OCHOBHOIO YMOBOIO PalliOHAJIBHOTO MPOEKTYBaHHS
TEXHOJOTITYHUX  TMPOILIECIB 1 3aCTOCYBaHHS €JIEKTPOHHUX
OOYHCTIOBAILHUX MAIlIMH, 10 3a0e3Meuyl0Th CKOPOUYCHHSI TEPMIHIB
MPOCKTYBaHHS, TMOJETIIEHHS TMpami TEXHOJIOTIB 1 OTpUMaHHSA
ONTUMAJIbHUX BaplaHTIB MPOEKTOBAHUX TEXHOJOTITYHUX MPOLECIB.
JIume Ha 0a31 UMX 3aKOHOMIPHOCTEW MOKE€ BUPINIYBATUCS 3aBIAHHS
aBTOMAaTH3aIlli BUPOOHUIITBA. Y KOXXHOMY KOHKPETHOMY BHMAAKY
NPUMHITUN BapiaHT aBTOMATHU3allll Ma€ MIATBEPAKYBATUCS TOUHUMU
TEXHOJOTTYHUMHU Ta €KOHOMIYHUMU PO3PaXyHKaMHU.

VY nepioa HAyKOBO-TEXHIUHOI PEBOJIIONII 1 IPU BUCOKHUX TEMITax
TEXHIYHOT'O MPOTPECY BaXKIIMBE 3HAUYCHHSI MAa€ BCEOIYHE MPUCKOPEHHS
TEXHOJIOTIYHOI MIArOTOBKM BUPOOHUITBAa HOBUX 00'ekTiB. Lle
3aBJaHHS MOXKE€ OyTH BHpIIIEHE IUISIXOM PO3POOKH 1 MIMPOKOTO
BUKOPUCTAHHS TUIOBUX TEXHOJIOTIYHUX TIPOIIECIB, 3aCTOCYBAHHS
THYYKHMX  [IBUIKONEPEHATAro)KyBaHUX  3ac00iB  BHPOOHHMIITBA,
HOPMaJIi30BaHOi 1 3BOPOTHOI OCHACTKH.
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1.1.0CHOBHI MOHATTA i BU3HAaAYEeHHH

Tepmin «Is J ~ dzydzt®xouts Big rpem. «IS j ~.d&SIIO
O3Ha4Ya€ MalCTEePHICTh, pEMECIIO, YMIHHY, 1 «... Z1S 61811080, BUCHHSI.

uj ~ dzts daidpert) — e L dzO dzdzV . Qg ooy,
sKa BMiJIa I10ch pooutH, HasuBann t6 | d3' Mdzd € s d3

Tenep xaxyTh — «® Y J dedz?v OB 5 L dsQzadey, x1ls | ~ dzs
3HA€, SIK BUTOTOBUTU TY UM I1HINY pI4, HAJAATH T1 YM 1HIII TOCIYTH
TOIIIO, HA3UBAKOTh IS | -~ dzls dzis G 5 O3

T e X H O oue Haglika mpo CIOCOOM BIUIMBY Ha CHPOBHUHY,
Marepiaad 1 HamB(}aOpuKaTy  BIAMOBIAHUMH  3HAPSIISIMHA
BUPOOHHUIITBA VIS OJICP>KaHHs TOTOBOI Ipo aykiii [1].

[lepepoOnsiT CHUpPOBHHY Ha TMPOAYKIIIO MOXKHA PI3SHUMU
croco0aMH, ajke KOXKEH CIIOCI0 — 1€ OKpeMa TEeXHOJIOTIA, 3a SIKOIO
BUTOTOBJISIFOTH MIEBHUM BUJT IPOIYKIIIi.

VY cydacHHUX TEXHOJOrISIX MIMPOKO BUKOPUCTOBYIOTh HAyKOBI
JOCATHEHHS MEXaHIKW, (PI3UKH, TEIUIOTEXHIKH, EJICKTPOTEXHIKU Ta
IHIIMX HAYK.

VY Ham yac TEXHOJOTiS CTaja BEJIMKOK rally33i0 3HaHb: BOHA
BHBYAE 1 PO3pPO0OIIsIE TPOMUCIIOBI CIOCOOM OTPUMAHHS PI3HUX BUJIIB
npoaykilii. MaeMo, Hanpukiaj, TEXHOJOTI, 38 SKHMH BUTOTOBJISIOThH
aBTOMOO1J11, BEPCTATH, JIOKOMOTUBU, BArOHU TOIIIO.

Po3poOka TeXHOJOr11 3M1MCHIOETHCA 3a rally3siMA BUPOOHUIITBA.
Tomy MOXKHAa TOBOPUTH TIPO TEXHOJOTl MAaIMHOOYTyBaHHS,
TE€XHOJIOT11 npuiIago0y1yBaHHs, TEXHOJIOT11 Oy1IBEJILHOTO
BUPOOHUIITBA, TEXHOJIOT1i BUPOOHUIITBA B3YTTA 1 T. 1.

KoxxHe miampueEMCTBO BHUITYCKA€ TMPOIYKIIO 3a TEBHOIO
TexHoJorie. Tak, TeXHOJOTisE 0OpOOKM MeTajiB, CIUIABIB Ta I1HIIUX
KOHCTPYKILIMHUX MaTepialliB pi3aHHSIM BUBYAE 1 po3po0IIsie Criocoou
00poOKHM 1X Ha pi3aJIbHUX BepcTaTax.

Bubip TexHosorii 3ajiexuTh HE TUIBKU BiJI BUJY CUPOBUHHU 1
MPOJYKIIi1, SIKY BUTOTOBJISIFOTh Ha MIAMPUEMCTBI, a i BiJ 1 KUJIBKOCTI.
Hanpuxknazn, kombaitH, aBTOMOO1JIb 200 1HIITY MAaIlTiHy MOYHA CKJIACTH
3 OKpEMHX JIETAJICl HAa HEBEJMKIN TUIOIII CKIaJallbHOTO 1exy. SKiio
MOBa e PO COTHI THUCAY KOMOAWHIB, aBTOMOOLIIB Ta 1HIIWX MAaITuH



Ha piK, TO HEOOXITHO CTBOPUTU TMOTY>KHI KOHBEEPHI JiHIi, 10 SKHUX 3
yCIX 1IEX1B Y TIEBHIM MOCI1I0BHOCTI OyAyTh HAIXOAUTH JI€TaI 1 BY3JIH.

Ha mianpuemctBi, sIKy O NOPOAYKI[II0O HE BUTOTOBJISIIA, BCE
nifgBiaagHe TexHojorii. Omke, IS J - dzs dzs g ™ W shdzso s
Bubip TexHomorii Ta IOTpUMaHHA ii BUMOI € 3alOpyKOI HHU3bKOI
c001BapTOCTI BUTOTOBJIEHOT TPOAYKIIii Ta 11 BUCOKOI SIKOCTI.

1.2 CunpoBMUHa, MasnwBOOCCHOBHEPTIMOAH AT
BU3IHAYEHHSHA

4 d tc 5 9 dudztsiiors npeamer mpai, Ha 3700yBaHHS a00
BUPOOHHUIITBO SKOT0 OYJI0 BUTPAUEHO MPAIIO 1 3 IKOTO B MOAATBUIOMY
BUTOTOBJISIFOTH MPOAYKIIIFO.

Hanpuknan, 13 3ami3HOI pyJau BUTOTOBIAKOTH 4aByH. OTXe,
samisHapyna—nefmd o s padadg®-f csHEZGC y' W

CupoBuHy KJIacH(]iKylOTb 32 TaKUMU  O3HaKaMH, SK:
MOXOJ)KEHHS, arperaTHUd CTaH, BaXKJIUBICTh Yy TEXHOJOTTYHOMY
npoueci Tomo [1, 2, 29].

I B a X 0 4 X €34 Hielo M3HaKOI0 CUPOBUHY MOJUIAIOTH Ha
NEPBUHHY, ITYYHY 1 BTOPUHHY.

1.1 J tc9 d dzguiB¥HOIO HAa3MBAIOTh PEYOBHHH MPUPOTHOTO
MOXO/KEHHS, 3 SIKUMU He 3/[IHCHIOIOTH IEPEPOOKH.

[lepBUHHY CHpPOBHHY MHOAUISIIOTH HAa MIHEPAIbHY, POCIWHHY 1
TBapUHHY:

a) 3" dzj tc O dz' dzts ¢ nasfpdidestkopaculizotianuau, sxi
n00yBalOTh y HaJapax 3emiil ado Ha 1i TIOBEPXHI.

3anmeHO BiJi METH BUKOPUCTAaHHS MiHEpaJbHy CHPOBHHY
NOAUISIIOTh Ha MaJIMBHO-CHEPTeTUYHY, PYJHY, XIMIUYHY, Oy/iBEJbHY i
JIOPOTOIIHHI KaMEH1, T1IPOMIHEPAIIbHY.

] Odzd-p defstcc | Is d Yy dz® uefrpefriasis, oaafhdzOropd,
OPUPOJHUNA Ta3, TOproYi CilaHll, ypaH Ta 1H. BoHa € He TIIbKH
JDKEpEJIOM TEIJIOBOI €Heprii, a ¥ CHUpPOBMHOIO [JII XIMIYHOI,
METaaypriiHol Ta IHIIKUX Taly3eil MPOMHCIIOBOCTI.

t 2H d20 M d tadszanipdz@riani, XxpoMoBi, MOJIIOIEHOBI,
HIKeJIeBl Ta iHl pyad. [IpomucioBi pyau MIicTATh OAWMH a00 KiJIbKa
MeTaniB. BmicT MeranmiB y mHuX pyaax pi3HHM, ajle E€KOHOMIYHO
BUT1THUH I BUJYYCHHS 3 HUX METaliB Ha JIAHOMY €Talll PO3BUTKY
TEXHOJIOT1i.
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Mm° d3° YydzO fdutc migegfadr®O3 HeBeaMKHM BMiCTOM
meraniB. ToMy ii YacTo Ha3uBalOTh MIHEPAIbHO-XIMIYHOIO
cupoBuHOM. I{e kamiiiHi coJi, cipka, anatutH, hochoputu TOIIIO.

1l ZH" 9 jdz2 dgO MmMdtetso d dzO. 16 OynistSiedE ¢ 5 Y
CUPOBHMHHM HajeXaTh TPAHIT, BamHAK, IICOK, TJIMHA TOMIO. 3 III€]
CUPOBHUHM BUTOTOBJISIIOTH MPOYKIIiI0, HEOOXIJIHY JJIsi OyA1BEIbHOTO
BUpoOHUIITBA.  JloporominHuii  KamiHb  (anmas,  OypIITHH,
KPHUINTAJIEBUNA KBapll, aMETHUCT TOIO) B OCHOBHOMY € CUPOBUHOIO JJIsI
IOBEJIIPHOI IPOMHUCIIOBOCTI.

] ' HtcsO3kz'dae@® e Biazeqaiz@inepanbHi 1 mpicHi
BO/IY, & TAKOX PO3COJIH;

0) toc s fndzd dzdzts ¢ fpduisistd dickz@iy 1 migseMHy
YaCTUHHU POCIHH (JUCTS, CTOBOYp, KBITH, HACIHHS, IJIOAW, KOPIHHS
TOILIO).

JIo pOCIMHHOT CHpPOBHHI HaJEXaTh JbOH, KOHOIUI, IIyKpPOBI
Oypsiku, OaBOBHa, JEPEBHMHA, 3€pPHO TOIIO. 3 HUX BHUTOTOBJISIOTH
NPOJYKTH XapyyBaHHA, a TaKOX MPOAYKIIIO MPOMUCIOBOTO 1
noOyTOBOTO Mpu3HaueHHs. Tak, 3 HaCiHHA JIbOHY OTPUMYIOTh MacJIo,
3 Horo cre0esl — BOJIOKHA, a MOTIM MPSKY, 3 SIKOI TKyTh TKaHUHU; 3
IYKPOBUX OypsIKIB BUTOTOBJISIFOTH LIYKOD;

B) Iso Otcd dzdzO ) oetstmnaddelpa, moBk, MoOJIOKO,
XyTpO TOUIO.

[lepepobiisitoun CUPOBUHY TBApPUHHOTO TIOXOJ[)KCHHH,
BUTOTOBJISIIOTh MPOAYKTH XapdyBaHHS 1 MPOMAYKIIO MOOYTOBOIO Ta
MIPOMUCIIOBOTO TIPU3HAYECHHS.

PocnvHHa 1 TBapMHHA CUPOBMHA, HAa BIIMIHY BiJl MIHEPaJIbHOI,
poTpedye MBUAKOI MEpepoOKH, OCKUIBKM 3 IUIMHOM 4acy il cKian i
SKICTh 3MIHIOIOThCA. [l 30epexeHHs pPOCIWHHOI 1 TBapUHHOI
CMPOBUHM Ha TPUBAJIMM Yac 1i BUCYUIYKOTb, 3aMOPOXKYIOTb,
KOHCEPBYIOTh, CTEPHII3YIOTh, 30€piratoTb B armocdepi 3axXUCHHUX
ra3iB TOIIIO.

CupoBuHa  POCIMHHOTO 1  TBApPUHHOTO  TMOXOJKEHHS
B1THOBJIIOETHCS JTIOJICHKOI Mpariero, B TOM Yac sk MiHepajibHa — Hi.

CupoBHHA MIHEPAJIbHOTO IIOXO/DKEHHS Ma€ TIeBHI palloHU
MOKJAAiB 1 OOMEXeHY KuUlbKicTb. CHpOBHHA POCIMHHOTO 1
TBAPUHHOTO TIOXOJKEHHS 3aJICKUTh BiJ MPUPOIHUX yMOB. IIpote i
MIHEpaJdbHy, 1 POCIWHHY, 1 TBapUHHY CHUPOBHUHY Tpeba
BUKOPHUCTOBYBATH OILIA]THO.
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2.2 Islz ydats © ) d terzsapdiadats ¥ npoaykmiro  ado
HamiBdaOpuKkar, BHUTOTOBJCHI Ha IHIIOMY MIAIPUEMCTBI abo B
1IPO3/17aX bOTo ad0 1HIIUX IIANPUEMCTB.

Hamnpuknan, rotoBa mpoayKilisi JOMEHHOTO I€Xy — YaBYH, €
CUPOBUHOIO JJI1 OTPUMAHHS CTai; TOTOBA MPOYKIIiS TKALbKOTO LEXY —
TKaHWHA, € CHPOBUHOIO JJIS IIOIIKMBY OJATY TOIIIO.

3.1 Is s tc d dgiftdcéts © datlzEa®Ts MPOMHKCIIOBI 1 CIIOXKUBYI
BIIXOJIY 1 MMOOIYHY TTPOAYKITIFO.

1 te s dzd M dzts © d d3d Hazmearols ~3BIHIEIZAipoBrHN 1
HamiBhaOpUKaTiB, K1 YTBOPUIIUCS B MPOIIEC] BUTOTOBJICHHS OCHOBHOI
MPOAYKIIIi, YaCTKOBO a00 MOBHICTIO BTPATWJIM CBOI BIACTUBOCTI 1 HE
BIJIMOB1JIaI0Th BCTAHOBJICHUM CTaHJIapTaM.

[IpomucioBi Bigxomu micas mepepoOku, a iHoml 1 0Oe3 Hei,
MOXXYTh OyTH BUKOPHUCTaH1 y BUPOOHUIITBI 00 CTIOKHMBaHHI.

g s do yd d3d sasusaodsBip&daEicpeuoBrnn, ki B
MpoI1IeCci KOPUCTYBAaHHA HUMH BTPATUIIN CBO1 BIACTHUBOCTI.

Hanpukian, BupoOm 3 MeTanmiB (mpacka, KacTpyyis 1 T. 1)
BTpPaTHJIA TPUIATHICTH JI0 BUKOPUCTaHHS 1 cTaym (3] IS O dzsB oz m IS 1S
BUpOOM 3 manepy (KHMXKKH, Ta3€eTH, >XypHAIM 1 T.].) BHACIIJIOK
3actapinoi iHdopmarii 1 momkomkeHHs cTam BOSC Zz dzZOlskztots®
0aBOBHSHI 1 BOBHsHI BUpoOu — H t6 O dzls W d3

[1o01YHOIO TPOAYKII€I0 HA3WBaIOTh TaKy NPOAYKINIO, sKa
YTBOPHJIACS TIOPSZ] 3 OCHOBHOIO B TIPOIIEC] TIEPEPOOKH CUPOBUHHU, ajie HE
OyJa METOX0 BUPOOHUIITBA.

Ha moOiyHy mnpoaykKilito BCTAaHOBJIOIOTH CTAHAAPTH, TEXHIYHI
yMOBH, 1IHU. [T0014YHY TPOAYKIIII0 YaCTO BUKOPUCTOBYIOTh SIK TOTOBY
MPOAYKIII0O a00 BOHA € CHUPOBUHOIO [IJII BHUTOTOBJICHHS 1HIIION.
Hanpuknan, y mpoiieci BUpOOHHUIITBA YaBYHY (OCHOBHA MPOIYKIIIS)
OTPUMYIOTh IJIaK (MOOIYHA MPOAYKILs), KM € CHUPOBHHOIO s
BUTOTOBJICHHSI OyAiBENbHUX MaTepiamiB (IUIAKOLEMEHTY, IIJIaKOBaTH
TOIIIO).

BroprHHa cupoBHHA MOBHICTIO a00 YaCTKOBO 3aMiHIOE TIEPBUHHY
CHUPOBHHY TPH BUTOTOBJIEHHI MPOAYKIi. I{e eKOHOMIYHO 1 €KOJIOTTYHO
BUTIIHO: TIPOJYKIIIA CTa€ OUIBII JEIIEBOIO 1 MEHINE 3a0pyaHIOETHCS
HaBKOJIUIITHE CEPEOBHUIIIE.

[IITyuny i BTOpHHHY CHpOBHHY Ha3uBaoTh BBO IS | t6 ' .0 dzO d3q

|1 3a ar per aT3a misto 0THAKAOH CIPABUHY
MOAISAIOTH HAa TBEPAY, PIAKY Ta ra3oBy.
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[MpukmagomIs © J toH t5°  dverisigsiopgmalzefrins, micok;
tc' H & mdra, Boga; G OL B-ontBiTps, NPUPOAHI 1 TPOMHCIOBI
rasu.

1] 3a BaXNuBIiCTW B T 8XmHedNOT i
O3HAKOI0 CUPOBUHY MOJIISAIOTH HA OCHOBHY 1 JIOTIOMIXKHY.

[ Mdzts o dzts & fnehiansiore defosuHy, sKa CIyXHTb
OCHOBOIO IIPOJIYKIIi1, 10 BUTOTOBJISIETHCA.

Hanpukinan, 3ani3Ha pyia € OCHOBOIO JUIsl OTPUMAHHS YaBYHY.

[ B sd3’ ) dzts®  impehiarss 1xilzEia10B1 CHpOBUHH,
Kl HaJal0Th MPOAYKINI TEBHUX BIACTUBOCTEH ab0 TapaHTYIOTh
HOPMAJIBHUM X1 TEXHOJOTTYHOI'O IIPOIIECY.

Hamnpuknan, mactuia 3a0e3neuyroTb HaAlldHy poOOTYy BY3IiB
OCHAIIICHHS.

OcobnuBe Mmiclie B cucTeMl Kiacudikailii CHpOBUHU HAJICKUTh
nanmuBy. } O dzd oniBWBAIOTE peyoBHHM, B Ipolieci 3ropsHHsA (abo
nojauTy, abo 3'€qHAaHHA fA1€p) SAKUX BUAUISAETHCA 3HAYHA KIJIBKICTh
TETJIOTH.

OCHOBHOIO CKJIQJJOBOIO YAaCTHHOIO TajiMBa € BYyTJICNb. Y PI3HHUX
BUJAaX MajuBa BMICT ByrJemto pizHud — Bia 30 g0 95 %. lo ckiany
najiiBa BXOJATh TAKOXK BOJAEHb, KUCEHb, A30T, CipKa, MOMLI ad0 IIjIakK 1
1HII pEYOBUHU.

3 IaBHIX-JIaBEH MalMBOM OyJIu JIpOBa, COJIOMa, IEPEBHE BYTLILIA
Ta 1H. [[i3HIIIEe 10 HUX MOMYyYMJIM KaM siHE BYTULISL, IPUPOJHUN ras,
Ma3yT, roproui cianili Ta iH. Termep cioBo «ff O dz6 B&UBaIOTh 1 AKIIO
MOBa Hje TMPO PEUYOBUHH, $KI BUKOPUCTOBYIOTHCS B SIACPHUX
peakTopax, Ha aTOMHHMX EJEKTPOCTAHIISIX 1 B PAaKETHUX JIBUTYHAX.
Binmosigno rosopsate mpo W H J te dzj d2j CGaeCojtds

1.7 © { &~ 5 HIYBOZAZ 8B TE HAa TPUpPOIHE 1 IITYYHE.

Jo {f tod te ts H dzts G EsnHOd®, dEgfiprian, aposa, Topd,
BYT1JUISI, TOPIOY1 CJIAHIIl TOIIO.

Z Iskzydzi §rpusEgoes BepepoOKo0 MPUPOIHOrO MATUBA.
Tak, B mporeci HarpiBaHHd KaM SIHOTO BYTUUISL [0 BHCOKOI
TeMIiepatypu ©0e3 JOCTYIly IMOBITpS OTPUMYIOTH KOKC, 3 HadTH
BWJIYYarOTh Ma3yT 1 T.II.

2.1 © O0Octe]j 6 Ols dzdfadyso fiydsiiomezis dga Is o j toH j
(BUKOIHE BYTLLIL, TOpd, roproui ciaHii, nposa), 6 ° H (©ch3un,
MasyT, AU3eJbHE MaauBo 1 T.1.) 1 G O L @IpupoaHuii ra3, BOJACHD
TOIIIO).
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A" dzdz' MiIs! puffn@azefca CkinbKicTIO TEIIOTH, IO
BUIUIIETRCS B pa3l IMOBHOTO MOro 3ropsHHSA. Tak, y Tmporieci
cnamoBanHs 1 kr apoB Buauigerbes 10,2 MJDK/Kr  TemioTw,
kam'sHoro Byriuisi — 22 MJDx/kr, 6ensuny — 44 MJlx/kr. Yum
O1BIIIe BYTJICIIO 1 BOJAHIO MICTUTHCS B TAJIUBI, TUM O1bIIE TEIUIOTH
BUIUISETHCS B IIPOIIEC] 1OT0 3rOpsHHS.

[lin wac cmamoBaHHSA TajJiiBa BUXOIATH TBEPAI 1 Ta30Bi
peuoBnHH. TBepai — 1me TOMNUJI, OIIaK, caxa. ['a30Bl — OKCUIu
BYIJICII0, a30Ty 1 CIpKU TOINO. ['a30Bi 1 4aCTKOBO TBEPI MPOAYKTU
3TOPSIHHS MaJiuBa 4Yepe3 TMMOBI TpyOM BHUKHUIAIOTHCA B aTMocdepy.
[IlopiuHo B atMocdepy BUKUIAIOTHCA COTHI MUIBHOHIB TOHH PI3HUX
IIKIJJTMBUX PEeYOBUH. |1 3aXHCTY HABKOJHUIITHBOTO CEPEIOBUINA Bij
3a0pyJITHEHHSI PEYOBHHAMU, SIKI YTBOPIOIOTHCS B MPOIIECI 3TOPSIHHSA
najgnuBa, BUKOPUCTOBYIOTh Pi3HI (PUIBTPHU 1 MPHUCTPOI, AKI OUUIIYIOThH
a00 B3HENMIKO/DKYIOTh IMKiIMBI BUKUIW. OXOpoHA HaABKOJHIITHBOTO
cepeloBUINa BiJ 3a0pydHEHHsS cTajda OJHUM 3 HAWBaKJIMBIIIAX
3aBAaHb JTIOJCTBA. [IepCIeKTUBHUM BHIOM IaJIMBa, SIKE HE 3a0pYIHIOE
TOBKLLISA, A00pe 30epiraeTbcsi 1 TPAHCIOPTYETHCS, € BOJEHb. Y
MIPOIIEC] 3TOPSAHHS BOAHIO BUIISETHCS BOIsIHA Mapa.

Yci  TEeXHOJIOTIYHI MpOLEcH TOB's3aHl 3 BUTpaTamMu ado
BuaUieHHsM | dz] [t EHepris moTpiOHA Ui TPaHCIOPTYBAaHHS
CUPOBHMHU Ta TOTOBOI NPOIYKINi, s MIATOTOBKA CHPOBHUHU O
nepepoOku (MoApiOHEHHS, BUCYILIYBAaHHS, (DUIBTPYBAHHS TOILLIO), JJIS
BUTOTOBJICHHS TTPOTYKIIii.

Pi3Hi nignpueMcTBa NOTPEOYIOTh PI3HUX BUIB €HEPTII.

[Ipy BUrOTOBIEHHI MNPOAYKIII BUKOPUCTOBYIOTH EHEPIIIO
COHSIYHY, CBITJIOBY, TEIUIOBY, XIMIYHY, €JIEKTpUYHY, MEXaHI4YHY,
SAIEpHY 1 T. 1.

1. o 5 dzV Y dzO. Bjn daguier Gia 3¥mtro ¥ie TEIIOBHIA MOTIK,
enepris sxoro craHoButh 1,57-10 xBr-rox ma pik. Lo eHepriro
MOXHa  BUKOPUCTOBYBATH JJIA HAarpiBaHHS  TIOBITPS, BOJM,
NPUMILIEHHS, BUCYIIYBaHHS CUPOBUHU, HamiBpaOpHUKaTiB 1 TOTOBOI
npoAyKLii Tomo. Ii MO’KHA IePETBOPUTH B €JEKTPUUHY EHEPTIIO.

2. [ dz) oG ' W, IIdi} sennlscdz®@ii maOyBae Bce OinbIioro
3HQYCHHS B JKUTTENISIBHOCTI JIFOAWHU, 11 BHKOPHCTOBYIOTH IS
CTBOPEHHS (POTOENIEMEHTIB, (POTOENEKTPUYHUX JATYMKIB, aBTOMATIB 1
T. JI. 3a AOMIOMOTO0 IIOTO BTy €HEPrli 3MIMCHIOETHCS] BEIUKA KUIBKICTh
(OTOXIMIYHUX MPOIIECIB Y XIMIUHINA TEXHOJIOTII.
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.U J f dztse z ogpulayidesGy *omi crnamroBaHHS IajMBa.
BoHa 37aBHa BUKOPHUCTOBYETHCS JUIsl OOIrpiBaHHS MPHUMIIICHD,
OTPUMAaHHSI METAIIB 1 CIUIaBIB, BUCYIIIYBaHHS CUPOBUHU Ta MPOTYKIIii
Tolo. TemiaoBy €HEprilo MepeTBOPIOIOTh B EIEKTpUYHY. Poib
TEMJIOHOCIIB BUKOHYIOTH MIYHI Ta3u, BOJsSHA IMapa, Boja Ta 1HII
PEYOBHUHU.

4.m° d3° Y dzO BoualggaiasETbcy B mporieci eK30TepMiTHHX
peakiiii. XiMiuHa €HEpPris € JPKEepPesoM TEIUIOTH [JIsi HarpiBaHHS
CUPOBMHM. Ii BHKOPHMCTOBYIOTH JJIsi NPOBENEHHS EHJAOTEPMIYHMX
npoiieciB. XiMIYHA €HEprii B TalbBaHIYHUX €JEMEHTax 1
aKyMYJISITOpax MEPETBOPIOETHCS B €ICKTPUYHY.

51 dzj ¢ Is te d y dzkupopnamirstais enekrpocranmiax. ek
BHUJI €HEPril BUKOPUCTOBYIOTh Il TMPOBEACHHS E€JIEKTPOXIMIYHUX
(esqIeKTpoII13 PO3UMHIB 1 PO3IUIABIB) 1 €IEKTPOTEPMIUHMX (HAarpiBaHHs,
IJIABJICHHS TOIIO) MPOIECiB. Y MPOMMCIOBOCTI €JIEKTPUYHY €HEPTii0
BUKOPUCTOBYIOTh B €JIEKTPUYHUX (PLIBTpaX JJIA OUMILIECHHS Ta3iB Bij
Uy, TyMaHy ToIno. EJeKTpuyHy €HEepriro BUKOPUCTOBYIOThH IS
OCBITJICHHS 1 OTPUMAaHHSI MEXaHIYHOT 1 TEIJIOBOI €HEPrii.

6. [ J m» Odz' Y dzOBong dajpibii,” réftoBHUM YUHOM, IS
MOJIPIOHEHHSI, PO3MENIIOBAHHSI 1 TEPEMIIIyBaHHS CHUPOBUHH, POOOTH
KOMIIPECOPiB, BEHTUIATOPIB, & TAKOXK JJIsl TPAHCTIOPTYBAaHHS CHPOBHHH,
MPOIYKIIi1 TOMIO.

7.C H J tcdzO . Jiletizgntcedepril BuminsgeThCs Ipu moaiai abo
3'elHaHH] sAep. SmepHy €HEpriro BHUKOPHUCTOBYIOTH HAa aTOMHHUX
€JIEKTPOCTAHIIISAX SISl OTPUMAHHS €JIEKTPUYHOI €HEPTii.

MnTaHHSA O n s CaMOKOHTPONHK

1. JlaiiTe BU3HAYCHHS MOHITTS «TEXHOJOT1S».

2. JlaiiTe BUSHAYEHHS TIOHSATTS «CUPOBUHAY.

3. 3a IKUMU 03HAKaMU KJIaCU(IKYIOTh CHPOBUHY?

4. Slka cupoBHHA HAJEXKUTH J0 IITYYHOI?

5. SIka cUpOBHHA HAJIEKUTD J10 BTOPUHHO1?

6. JlaliTe BU3HAUCHHS MOHSATTS «IAJUBO». 32 SKUMH O3HAKAMU
Horo Kiacu@ikyrTh?

7. SIxi BUAM eHeprii BAKOPUCTOBYIOTHCS B MAaIIMHOOY 1yBaHH1?
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PO3 4l N 2
OCHOBHI MOHATTTE X H QI/OOIMODKIE HMaA WM H O 6y

21Bupi 6 i MOro enemMeHTM

VY mpupoji icHye Mi3epHO Majia KUIbKICTh MPEIMETIB, SIKI MOXKE
BUKOPHUCTOBYBATH JIOAWHA Oe3mocepenHbo 0e3 mepeTBopeHHs. Tomy
JIOAWHI  JTOBOAUTHCA TMPUCTOCOBYBATH TMPEAMETH TMPUPOAU  JIJIst
3aJI0BOJICHHS CBOIX IOTpPEO.

CyuacHa J1oAHa MparHe BUKOHYBATH MEPETBOPEHHSI NMPEIMETIB
MPUPOAM 32 IONIOMOTOI0 MAIIIUH.

JItoachbke CyCHiIBCTBO TOCTIMHO BIAYyBa€ MOTpeOU B HOBHUX
BUJIaX MPOAYKIIi a00 B CKOPOUYEHHI BUTpAT Mpalll Mpyu BUTOTOBJIEHHI
ocBoeHOi mpoaykiii. Ili morpebu MoxyTh OyTH 3aT0BOJICHI 3a
JIOTIOMOT'OK0 HOBUX TEXHOJIOTIYHHUX MPOLECIB 1 HOBUX MaIIWH. Takum
YMHOM, CTHMYJIOM [0 CTBOpeHHS OztS 9 5 B@Rkna dzdets o ( 2
Isj ndesdzse ™ ydzd?2 f(Jtetsyd M

MaiiiiHa KopucHa JIMIIIE TO1, SIKIIO BOHA Ma€ HEOOX1IHY SIKICTh
1, TAKMM YUHOM, 3/1aTHA 3aJJ0BOJILHATH MOTPEOY JOCH.

Pecypcu mpaiii B KUTTI JIFOJICBKOTO CYCIUIBCTBA CTaHOBJISATH
co0010 HAMBUIILY IIHHICTb.

CtBOpIOIOYM MaIlIWHy, JIIOAWHA CTaBUTh Mepea co0oro JBa
3aBJIaHHS:

- CTBOPUTHU MAIIIMHY SIKICHOIO;

- 3aTPaTUTHU MEHIIY KUIbKICTh MIpalll MPU CTBOPEHHI MalIUHHU.

3agyMm  HOBOI  MAalllUHUM  BUHHUKAE TpPU  PO3pOOJICHHI
TE€XHOJIOTTYHOTO MPOILIECY BUTOTOBJIEHHS MPOAYKIIii, Y BHUPOOHHUIITBI
AKO1 BHMHHKJIA moTpeba. Llei 3agym BupaxkaeTbcs y (OpMYIIHOBaHHI
CIIy>)kOOBOTO TMPU3HAYEHHS, SKE€ € BUXIJHUM JOKYMEHTOM JUIs
IIPOEKTOBAHO1 MAIIIMHH.

[Ipouiec cTBOpEHHS MAIIMHU CKIAJAETHCS 3 IBOX €TaITiB:

- MPOEKTYBaHHS;

- BUTOTOBJICHHSI.

Pe3ynbTaToM MPOEKTYyBaHHS € KpECJIeHHsS MalluHu. B pe3ynbTaTi
BUTOTOBJIEHHS 3a JOTMOMOIOK) BHUPOOHHWYOTO IMPOIECY CTBOPIOETHCA
MaryHa.

Jpyruii eram 1 CTaHOBUTh OCHOBHE 3aBJaHHS TEXHOJOTI1
MamuHOOy 1yBaHHs. CTBOPEHHSI MAallMHUW MOKHA TMOJATH Yy BUIJISIAIL
cxemu (puc. 2.1, [2]).
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Puc. 2.1. IIponec cTBOpEHHS MaIllMHU

1l d tc 5 B NBBIHOOYAyBaHHI HA3UBAETHCS OYIb-AKHI IIpeIMET
BUPOOHHUIITBA, SIKUWA TMIJIATa€ BUTOTOBJIEHHIO Ha MiJMPUEMCTBI.
BupoOom Moxe OyTu MallivHa, ii CKJIaJ0Bl €JIEMEHTH 1 HaBITh OKpeMa
JeTajib 3aJIe)KHO BIiJl TOTO, IO € MPOJYKTOM KIHIIEBOI CTaail I[bOTO
BUpoOHUINTBAa. Hampukian, ajisi aBTOMOOUIBHOTO 3aBOJly BUPOOOM €
aBTOMOOUIb, /ISl KapOIOPaTOPHOTO 3aBOMY - KapOwopaTop, s 3aBOY
MOPIIIHIB — MOPIICHB.

[ J Is O-da¢ Bupib (ckimamoBa 4acTHHA BHPOOY), BUTOTOBJICHHIMA
3 OJHOPIIHOTO 3a HaWMEHYBaHHSIM 1 MapKow Marepiany 0e3
3aCTOCYBaHHS CKJIQJabHUX omepailiii. XapakTepHa O3HaKa JeTail —
BIJICYTHICTh Y HIW pO3'€MHHMX Ta HEpO3'€eMHUX 3'€JHaHb. JleTanp — 1e
IIEPBUHHUI CKJIAIaIbHUN €JIEMEHT KOKHOI MalllUHMU.

4 C dzOH Odz' daPr 1uts muhiGlz ckaamoBi YaCTHHH SKOTO
HUISITa0Th 3'€IHAHHIO. XapaKTEPHOI O3HAKOIO CKJIAJOBOI YACTHUHU 3
TEXHOJIOTTYHOT TOYKU 30pY € MOMJIMBICTB 11 CKJIQJIaHHSI BiJIOKPEMJICHO
BIJl I1HIIMX e€JeMeHTIB BUpoOy. CkiajoBa 4YacTHHA 3aJIEKHO Bij
KOHCTPYKIIi MOX€ CKJIagaTucsi abo 3 OKpemMux JeTtaineid, abo 31
CKJIQJIOBUX YAaCTUH BUILIUX MOPSIKIB 1 AeTaneil. Po3pi3HAIOTh CKIag0B1
YaCTUHU TEPIIOro, Apyroro i Okl BUCOKHMX NopsakiB. CkiamoBa
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YacTUHA TIEPIIOTrO TMOPSAKY BXOJIUTh O€3MOCEPEAHbO B CKJIAJIOBY
yacTuHy BHpoOy. BoHa ckmamaethcsi abo 3 okpemux naerajiei, abo 3
OJIHiI€1 a00 JEKIIbKOX CKJIaJ0BUX YaCTHUH JAPYIOro IMOPSIAKY 1 JeTajiew.
CkiazoBa 4yacTMHA JAPYroro MOPSIKY BXOJUTh y CKJIAJIOBY YaCTHUHY
neporo nopsaky. BoHa po3usieHOBYeThCs Ha JeTalll a00 Ha CKJIAJO0BI
YaCTUHU TPEThOro MOpSAKY 1 JeTami 1 T.d., CKJIajoBa dYacTHHA
HANBHUIIIOTO TIOPSAJKY PO3WICHOBYETbCA TIIBKK Ha JeTami. Po3risaHyTuii
po3moauT  BHpOOy Ha  CKIAQAOBI YAaCTMHHM  3JIMCHIOETBCS 34
TEXHOJIOTTYHOIO O3HAKOIO.

S s 3 dz] SGafytmeBecs gBa 1 Ouibine crenu@iKOBaHUX
BUPOOIB, HE MOEAHAHUX HA MIANPUEMCTBI-BUPOOHHUKY CKJIAJaTIbHUMU
omepalisMu, ajie MNPU3HAYCHUX JJIi BUKOHAHHSA B3a€MO3AJICKHUX
eKCIUTyaTalliHUX (QYyHKITIH.

VY komruiekc, KpiM BUPOOIB, 0 BUKOHYIOTh OCHOBHI (DYHKIII,
MOXYTh BXOJUTH JA€Tall, CKJIaJaJibHl OJWHUII 1 KOMIUICKTH,
MpU3HAYCHI I BUKOHAHHS JOTMOMDKHMX (DYHKITIHA, HATPUKIAA ACTail
1 CKJIaJlaJIbH1 OJMHUIII, MPU3HAYEH1 JUI1 MOHTaXXy KOMILJIEKCY Ha MicCIi
Horo exkcruTyaTarii.

S ts d3f dzpifdscoboro aBa i Oulblie BUPOOIB, HE MOEIHAHUX
Ha MIANPUEMCTBI-BUPOOHUKY CKIIATAIBHUMHU OTEpalliiMi; € HAOOpoM
BUpOOIB, III0 MAalOTh 3arajibHe eKCIUTyaTalliiiHe Mpu3HaYeHHS
JOTIOMDDKHOTO XapakTepy (Hampukiaaa KOMIUICKT 3amacHUX YacTHH,
KOMIUIEKT IHCTPYMEHTY TOIIIO).

IcHye 1HIIMN MO, KOJU BUPIO pO3UIICHOBYETHCS Ha CKJIaJ0BI
JaCTUHU 3a (PYHKI[IOHAIHHOIO O3HAaKOI0. JI0 HMX MO’KHA, HAMPUKIA,
BIJIHECTH MEXaHI13M ra3opo3noAiTy ABUTYHA, CHCTEMY MOTO 3MAIlICHHS
a00 oxonomxkeHHs. Li ckinanoBi yacTUHU BUPOOY HE € CKIaJalbHUMU
3 TEXHOJIOTIYHOI TOYKH 30PYy, OCKUIBKHM 1X y OUIBIIOCTI BUMAAKIB HE
MOXHa BIJOKPEMJICHO 1 IMOBHICTIO CKJIACTH OKPEMO BIJ 1HIIHUX
€JIEMEHTIB BUPOOY.

Y  cydacHOMy = MalIMHOOYAyBaHHI  MPOLEC  CKJIaJaHHS
PO3WICHOBYEThCS Ha 3arajibHe 1 By3JioBe ckiagaHHs. O0'ekTom
3arajbHOTO CKJIaJIaHHS € BUP1O, 00'€KTOM BY3JIOBOTO CKJIQJaHHS € MOTO
ckinanoBl 4vactuHd. [loOymoBYy TMpoIleciB 3arajJbHOrO 1 BY3JIOBOTO
CKJIaJaHHS MOXKHa 300pa3vTH 3a JOTIOMOTOK TEXHOJOT1uHUX cxeM. L1
CXEMHU B1I0OpaXaroTh CTPYKTYPY 1 TOCHIJIOBHICTh KOMIUICKTYBAHHS
BUPOOIB Ta HOr0 CKJIAJIOBUX YAaCTHH. SIK MPUKIIA] HA pUC. 2.2 TIOKa3aHe
CKJIaJIaJIbHE KPECIEHHS YEpB'TYHOTO PEIYKTOpA.
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lamexcarmito e€neMeHTIB MAIlWHUA 3IIWCHIOIOTH BIAMOBIIHO 1O
HOMEPIB, TMPOCTAaBICHUX Ha CKJIQJAJIbHUX KPECIEHHAX 1 y
cnenudikamisgx. Ilepen 4YMCIOBUM 1HAEKCOM CKJIAJOBOi YaCTHHH
BUPOOY CTaB/IATh OYKBH CK. (CKJIaJaHHS), epe 1HISKCOM CKJIaJI0BOl
yacTUHU Tmiepmioro mopsanky — 1 ck., Ilepex iHAgexkcoM CKi1anoBOi
YaCTHUHHU JIPYroro Mopsijaky — 2 CK. 1 T. II.

EnemMeHT, 3 SKOTO TIOYHMHAETHCA CKJIaAaHHS BHUPoOOy (ioro
CKJIaJ0BOi YacTUHHU), Ha3uBaeTbcs B OL 5 93d dforo HOMepom
CTAaBUTHCS YUCIIOBUH 1HJIEKC CKJIaJI0BOT YACTHUHHU, B SIKY BIH BXOJIUTb.

[Ipomec 3arambHOrO  CKJaJaHHS 300paXkylOTh Ha CXeMi
FOPU30HTANBHOIO JIiHi€l0. i MPOBOAATH Y HampsMKY Bijf 6a30BOro
ejeMeHTa BUpOOy 10 3i0paHoro o0'exkta. 3BepXy pO3TalIOBYIOTH Y
MOPSJIKY TTOCIIIOBHOCTI CKJIaJaHHSI YMOBHI O3HAYEHHS BCIX JI€TAJICH,
Kl 0€e3MoCepeaHbO BXOASATh y BHUPIO, a 3HU3Y — BCIX CKJIaJIOBUX
YaCTHH, K1 0€3M0CepPeIHbO BXOIATh Y BUPIO.

Ha TexHOJIOTITYHUX CXEeMaX BY3JI0BOIO CKJIaJaHHsS Il CKJIaJOBI
YaCTUHH PO3WICHOBYIOTHCSI Ha CKJIaJ0BI YACTHMHU BUILMX MOPAJIKIB, a
B OKpPEMUX BUIMAJKaX TUIbKW HA JIETAII.

TexHoNOriYHI CXeMU CKJIaJaHHs 3a0€3MeuyloTh HalucaMmu-
BUHOCKAMH, IO TMOSICHIOIOTh XapakTep CKIAJAIbHUX 3'€IHAHb 1
BUKOHYBAaHUN KOHTPOJIb IIPU CKJIaJaHHI (3alpeCOBYBaHHs, KJICTIaHHS,
NasHHS, PEryJIlOBaHHS, BUBIPEHHS, NEPEBIpKa 3a30piB 1 1H.), KOIU
BOHM HE sICHI 31 cxeMu. OkpeMi 3'€JTHaHHS MIJJIaI0THCS 32 YMOBamu
3arajibHOTO CKJIaJaHHS YaCTKOBOMY a00 MTOBHOMY PO30MpPaHHIO MPH iX
OCTaTOYHOMY YCTAaHOBJICHHI B MalllMHy, SIKy 30uparoTh. Hampuknan,
NOPIIEHb 13 IIAaTyHOM Y CKJIAJaHHI TMONEepeIHbO 30HparoTh 1
MepeBIPsIOTh HAa KOHTPOJIBHOMY YCTaTKYBaHHI, a TpHU CKJIaJaHHI
MaIlliHY (B TaHOMY BUMNAJKy KOMIIpECOpa) KPUIIKY IIAaTyHA 3HIMAIOTh
JUIsl 3'€THaHHS WOTO 3 MIATYHHOIO IIMHWKOIO KOJIIHYAacTOro Baja. Llei
BUJI JIOJATKOBHUX POOIT TaKOX BIJOOpaKaEThCA MOSICHIOBAIbHUM
HaIKCOM Ha TEXHOJIOT14HIN CXeM1 3arajJbHOI0 CKJIaJaHHS.

TexHONMOT1YHI CXEMHU CHPOUIYIOTh MPOEKTYBaHHS MPOILECIB
CKJIaJIaHHSl 1 JalOTh 3MOTY OI[IHUTH KOHCTPYKIIII0O BUPOOY, 3 TOUKHU
30py TexHozora. Kpaia ta KOHCTpYKIlisi BUpOOy, MPU SIKIM MOKITUBE
HOro CKJIaJaHHs 3 MONEPEIHbO 310paHUX B3aEMO3AMIHHUX CKJIAJOBUX
YaCTHH, Yy IIbOMY BHIIQJIKy BOHH BCTAHOBIIOIOTHCS Ha CKJIaJCHUU
BUpIO TICJISI TEXHIYHOTO KOHTPOJIO SIKOCTI iX ckiaaaHHd. Lle nae
3MOTYy IIBUAIIE BUSBUTH A€PEKTH 3arajbHOTO CKJIaJIaHHsI, SIK1 B [IbOMY
BUMNAAKY CJiJ IIyKaTh B 3'€IHAHHSAX CKJIQJOBUX YAaCTHUH, a HE
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BcepennHi iX. KpiMm Toro, KoHCTpykKiisi BUpPOOy, CKIaJaHHS SIKOTO
MOXHa BUPOOJISITU 3 MOMEPEAHbO 310paHUX CKJIaJOBUX YaCTHH, A€
3MOTYy BHUKOHYBAaTH CKJaJajdbHI pPOOOTH MUISXOM MapalieIbHOTO
CKJIaJIaHHSl CKJIaJIOBUX YaCTUH 1 BUPOOIB, 110 CKOPOYYE TPUBAIICTH
UKy CKJIaJaHHsA. TEXHOJIOTIYHI CXEMH CKIJIaJlaHHS BiJIOOpa)xkaroTh
CTYITIHb JOTPUMaHHS TMEPETIdYeHNX YMOB BY3JIOBOTO CKJIaJIaHHS; MPHU
moOy/IOB1 TEXHOJIOTIYHUX CXE€M MOJKHA BHUSBUTH TaKOXX MOJKIIHBI
KOHCTPYKTHBHI HEIIOTOPKEHOCTI BUPOOy, M0 CKIaaarTh [29].

MoxHBl  BapiaHTH TEXHOJOTIYHHUX CXEM 3arajbHOro i
BY3JIOBOTO CKJaJaHHS OJHOTO 1 TOr0 C€amMoro BuUpoOOy, SKi
BIIPI3HSIOTBCS  CTPYKTYpPOIO 1 TOCIIJIOBHICTIO KOMILJIEKTYBaHHS
CKJIaIaJIbHUX  1HCTpyMEHTIB. Bapiant cxemu BUOUpaAIOTH 3
ypaxXyBaHHSAM 3pYYHOCTEH BHUKOHAHHS TMPOIECIB CKIATaHHA 1
KOHTpoJt0. OOpaHuil BapiaHT TEXHOJOTTYHOTO MPOIECY CKJIAaJIaHHS,
3a(iKCOBaHUM CKJIAQJEHOI0 CXEMOI0, Mae 3a0e3nedyBaTH 3aJaHy
KUIBKICTh BUPOOIB 1 OyTH HaWOLIbII peHTA0CTHHUM 1 MPOJTYKTUBHUM
JUTSl IEBHUX YMOB BUPOOHUIITBA (OAMHUYIHOTO, CEPIHOTO, MAaCOBOTO).

[Ipy CTBOpEHHI HOBUX MAIIMH MOTPIOHO TNEpeadaYuTH IX
3arajibHe CKJIaJaHHS 3 TMONEePeAHhO 310paHUX 1 MEepeBIPEHUX
CKJIQJIOBUX YaCTHH (MPUHIMI BY3JIOBOTO CKJIaJaHHs), IO 3abe3meuye
nepeBaru HE TIIbKM TMPU iX BUPOOHMIITBI, ajle TaKOX MpHU
0o0CITyrOByBaHHI, €KCITyaTallli Ta PEMOHTI.

22BUWPOOBHUNYUYMIA |1 TeXHONOT I YHMU

Mp 0 U (g cmpokomy pO3yMiHHI CJIOBA) — IMOCIIJOBHI 3MiHH
Oylb-sikoro mpeamera (siBUIa) ad0 CYKYHHICTh MOCIHIJOBHUX MOiH,
CIPSIMOBAHMX Ha JOCATHEHHS MEBHOTO pe3ynbTary [11].

PeanbHuii xiJ mpoiiecy, 110 BUKOHYETHCS MAIIUHOIO, BIAPI3HS-
€ThCA Bl 17€aJbHOr0 uepe3 Oe3ynmuHHO MIHIUBI yMmoBU. He
3QIMIIAIOTHCSL MOCTIMHUMM B 4Yacli SIKICTh BUXIJHOTO MPOIYKTY,
KUTBKICTh HaJaHO1 €HEPTii, 3SMIHIOETHCS CTaH HABKOJHUIIIHHOTO CEPEIo-
BHIIA 1 CaMOi MAaIllMHH, [0 MPU3BOJUTH IO HECTaOLIBbHOCTI SIKOCTI,
KUIBKOCTI OPOJIYKIIii, BUPOOJIEHOI B OJIMHUINIO YaCYy, 1 i1 BAPTOCTI.

JIist mepeTBOpEHHS NPEAMETIB MNPUPOAUM B KOPUCHUK s
JIOJIMHU BUPIO BUKOPUCTOBYETHCA BUPOOHUYMI TIpoliec. BupoOoHuuuii
IpoIeC MICTUTh YyCl €Tamu, SIKi MPOXOJUTh MPEAMET MNPUPOJU Ha
IUISIXY MIEPETBOPEHHS Y BUPIO.
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BupoOuuumii mporiec, 3A1MCHIOBAHMM Ha MAaIIHHOOYAIBHOMY
3aBOJIl, € YAaCTHMHOI BCHOTO BHUPOOHHYOIO MPOIECY MEPETBOPEHHS
MPEAMETIB MPUPOIH B MAITUHY.

Takum ymnom, & d te 5B dzd Y d d3 yimartsnpQyfykamsi
HA3UBAIOTh CYKYIHICTh YCIX €TamiB, SIKl MPOXOJATh HamiBhaOpuKaTu
Ha NUIAXY iX MEePEeTBOPEHHS B TOTOBY MalllMHy. BUKOHaHHS pi3HUX
eTamniB BUpOOHUYOI0 MPOIIECYy Ha MAIIMHOOYIIBHOMY 3aBOJI1 3a3BUYai
OpraHi30BY€ThCS B OKpEMHX IlexaX ab0 B OJIHOMY IieXy. Y TepIIoMy
BUMAJKYy BUPOOHWMYMN MpOIEC AUISATH HAa YaCTUHU 1 TOBOPSTH MPO
BUPOOHUYI TMPOIECH, HAMPUKIAA JUBAPHOTO I€Xy, MEXaHIYHOTO,
CKJIQJabHOTO, Y APYroMy BHMAAKy TOBOPSATH MPO KOMIUICKCHUMN
BUpOoOHMYM nporec [11].

Y BuUpOOHWYMU TIpoIleC BXOMASITh HE TUIBKH OCHOBHI, TOOTO
0e3mocepe/IHbO TMOB'A3aHl 3 BUTOTOBJICHHSM JIeTaICH 1 CKIaJaHHsAM 3
HUX MalllMH{A, TpOIEecH, aje 1 BCl JONOMDKHI HPOIECH, IO
320€3MeUyI0Th MOJIMBICTh BUTOTOBJIEHHSI MNPOAYKIT (HAIPUKIIA]
TPAHCIIOPTYBAHHSA MarepiaiB 1 JeTaleil, KOHTPOJIb JeTaleu,
BUTOTOBJICHHS IIPUCTPOIB Ta IHCTPYMEHTY, 3aTOUYBaHHS HOTO 1 T. 1.).

BupoOuuuuii mporiec mouII€ThCs Ha Takl eTaru:

1) BUTOTOBJNICHHSI 3arOTOBOK JIeTaled — JIUTTS, KyBaHHS,
mITaMIyBaHHs abo nepBUHHA 00poOKa 3 MPOKATHOrO MaTepiany;

2) oOpoOka 3aroTOBOK Ha METAJIOpPi3albHUX BepcTaTax Jyis
OTPUMAaHHSI JIeTale 3 OCTATOUHUMU PO3MIpaMu 1 popmMaMu;

3) cknagaHHsa By3JdiB 1 arperaTiB (ab0o MexaHi3MiB), TOOTO
3'elHAHHA OKpEeMHMX JeTajeld y CKIaJalbHl OJMHUIIl 1 arperaru
(MexaHI3MH); B OJUHUYHOMY (IHAMBIAYAJIbHOMY) BHUPOOHUIITBI
3aCTOCOBYIOTBCSl CIIOCapHa OOpoOKa 1 MpHUIacyBaHHS JeTajieil a0
MICIISl BCTAHOBJIEHHS TPHU CKJIaJIaHHI; B CEPIMHOMY BUPOOHHMIITBI 11
poOOTH BHUKOHYIOTBCSI B HE3HAYHOMY OOCs31, a B MacoBOMy 1
BEIIMKOCEPIMHOMY  HE  3aCTOCOBYIOTHCS,  OCKUIBKHM  3aBISKH
3aCTOCYBAHHIO TPAaHUYHUX KaJa10piB mIpu 00poOIll HA METAIOPI3aTbHUX
BepcTaTax JIOCITa€ThCS B3aEMO3B'SI30K JeTajel;

4) ocTaToYHE CKJIaJaHHS BCi€l MaIIUHM;

5) peryatoBaHHS 1 BUIPOOYBaHHS MAIlIMHMU;

6) bapOyBanHs 1 oOpoOka MamuHu (BHpoOy). PapOyBaHHS
CKJIQJA€EThCA 3 JCKUIBKOX OIlepaliid, fKl BHUKOHYIOTbCS Ha pPI3HHUX
eTamax TEXHOJIOTIYHOTO TMpOIleCy, HaNpUKIaa IIIaKJIFOBaHHS,
IpyHTyBaHHs 1 mepmie ¢apOyBaHHs BWIUBKIB, (hapOyBaHHs
00po0OeHux aetajnei, octarouHe (papOyBaHHS BCI€T MAITUHHU.
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U J n gt dzts ¢ ' y dzd d3asuffaterts yigchiisralgy 3miny
dbopmu, po3mipiB, BIACTUBOCTEW MaTepiany abo HamiBpaOpuKary 3
METOI OTpUMaHHs JAeTani abo BUPOOY BIJAMOBIAHO 10 3aJaHUX
TeXHIYHUX BuMor [11].

TexHonmoriunuii mporec O0O0poOKM JeTajeil € YacTHHOIO
3arajibHOr0 BUPOOHUYOTO MPOIIECY BUTOTOBJICHHS BC1€T MAIIIMHH.

Byb-sikuii TEXHOJIOTIYHHUM TIPOIEC CKIIAMAETHCS 3 HAWIP1OHIIITNX
TEXHOJIOTIYHUX TpoleciB ab0 € YacTHUHOI OLIbII  CKJIQJHOTO.
Hanpuknan, TEXHOJNOTIYHUM TMPOIEC CKIaJaHHd aBTOMOOUIBLHOTO
JIBUTYHa, 3 OJHOrO OOKYy, MOXXHA pO3JUIMTH Ha ApiOHI, SKi
BIJIPI3HSIOTHCS OJMH BiJl OJHOTO: TEXHOJIOTIYHI MPOIECU CKJIAJaHHS
IaTyHHO-TIOPIIIHEBOI TPyIu, OJoKa IUJIHJAPIB a00 KOPOOKH 3MiHU
MIBUIKOCTEH; 3 1HIIOTO OOKY, TEXHOJOTIYHWUW TPOLEC CKIIATaHHS
JBUTYHA € YacTHMHOK TEXHOJOTIYHOTO TMPOLECYy  CKIIaJaHHS
aBTOMOOLIA B IIIJIOMY.

TexHOoNOriYHI  OpoLleCH  MOCTIMHO  BAOCKOHAMIOIOTH.  Lle
OOyMOBJIEHO THUM, IO MPOAYKIIIO, SKy BHTOTOBJSIOTH Ha
M1MPUEMCTBI, IEPIOAUYHO MOTIMNIIYI0Th. KpiM TOro, Hayka, TeXHiKa 1
TEXHOJIOT1Sl MPOMOHYIOTh HOBI1, OUIbII €PEKTUBHI CIIOCOOM OOPOOKH 1
nepepoOKM CHUPOBUHU, HOBE OUIBII MPOAYKTUBHE OOJIQJHAHHS Ta
1HCTPYMEHTH.

JI1s BUKOHAHHS TEXHOJIOTIYHOI'O MpOoIEecy NOTpiOHO 00JiaHATH
MicIie poOOTH.

Poboue wicue 3a3Buuail sBisi€e COOOK0 YACTHHY IIEXy, sKa
NpU3HAYEeHa JIJI1 BUKOHAHHS POOIT OJHUM POOITHHUKOM ab0 Tpymoro
POOITHUKIB 1 B SKIA PO3MIIIEHO TEXHOJOTrIYHEe O00JaJHaHHS,
IHCTPYMEHT, MPUCTPOI, MITHOMHO-TPAHCIIOPTHE 00JIaIHAHHS, CTEJIax1
JJ1s1 30epiraHHs 3ar0TOBOK, JeTaliel a00 CKiIagalbHUX OJIMHUIIb.

[npopmamiiinuii  mporec € HaWBAKIMUBIINIOW  CKJIAJ0BOIO
JaCTUHOIO  BHPOOHMYOrO0  MPOIECY  BHUTOTOBICHHS  MAIIIMHM.
[ndopMmariiss y BUpoOHMUOMY Tipoleci — Iie 3acid, 1m0 HPUBOIUTH,
HIATPUMYE 1 CIPSIMOBYE MOTO JifO.

TexHonoriuna iHpopmallis sBjise cOO0K BKa3iBKy Ipo Te, 11O,
K, KOJIH, 3a JIOTIOMOTOI0 4oro Tpeda 3poOuTH, a0 MOBIIOMJIECHHS PO
pe3yibTaTu BUKOHAHOI Jii, 3MIHM IOYAaTKOBUX YMOB, IOBiJOMJICHHS
SKUXOCh JIAaHUX TOIIIO.

3niiicCHEHHS BUPOOHHYOTO MPOIECY BKIIFOYAE€ BUKOHAHHS HU3KH
TEXHOJOTIYHUX TIPOIECIB BHUTOTOBJICHHS JeTalled 1 CKJIaJgaHHA
MaIllMHU, JOCTABKY 0 POOOYUX MICIL TE€XHOJIOTIYHOI JOKYMEHTAIlli,
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3arOTOBOK, CKJIaJalbHUX OJWHHIb, 1HCTPYMEHTIB, TEXHOJOTTYHOTO
OCHAIIICHHS, CKJIaJyBaHHS 3aroTOBOK 1 MPOIYKIi, KOHTPOJIb XOMIY
BUPOOHUYOIO0 TMPOLECY 1 YyIOpaBIiHHA HUM Ta 1HOI [All, 110
3a0e3neuyoTh  (PYHKIIOHYBaHHS  BUPOOHHUYOTO  mpolecy 1
BUTOTOBJICHHS SIKICHOI MPOTIYKITii.

KoseH eran mpoiiecy BUTOTOBJICHHS MAIIMHU CYIPOBOIKYEThHCS
cBOIMHU 1H(OpPMaLIHUMU MpoLecaMu, LIl 1 3MICT SKMX 00yMOBIIEHI
cnenudikoro BUpiTyBaHUX 3aBaaHb. OHAK HA Oyb-IKOMY €Talll Mpu
BUPIIICHHI KOHKPETHUX TEXHOJOTrIYHUX 1 BHUPOOHHYMX 3aBJIaHb
BelyTh 30ip, 3amuT, MOLIYK, 30epiraHHs, rnepepoOKy, MepeTBOPEHHS,
nepeaady 1 BAKOpUCTaHHS 1HQopMariii.

TexHomoriuyHa iHpopMallis, sSka HAIXOAUTh Ha poOode Miclie, €
BUXITHOIO B iH(OpMaliitHOMY mpoIeci, Mo 3AIMCHIOETHCA MiA 4ac
BUKOHaAHHS omnepallii. Ik BUKoHaHHS Oyab-SKOi omepariii, moB's3aHe 3
BUPIIICHHSAM  O€37114l  TEXHOJOTIYHMX 3aBJaHb (YyCTaHOBJICHHS
3arOTOBKH, HaJIarOJKEHHsSI BEpCTaTa, CIIOCTEPEKEHHS 3a XOIO0M
npoiiecy oOpoOKM Ta YNpaBIiHHS HUM), TaK 1 aHalli3 OTPUMAHMX
pe3yJibTaTiB MOTPeOy€e OTpUMAaHHSI, IEPETBOPEHHS, MEpeIayl Ta 1HIINX
Tl 3 iHQopMaIrie€ro.

TakuM 4YHWHOM, TOCTAHOBKY 3aBJaHHs, WOro BHPIIIEHHS,
MOBIJJOMJICHHSI TIPO T€, 1110 3aBJIaHHS BUKOHAHE, 1 OI[IHKY MPaBHWIHHOCTI
NPUUHITOTO PIIICHHSI MOB'A3y€ 3aMKHYTHUH 1H(OpPMAILIHUN KOHTYP,
KU MOKe OyTU Ha3BaHUW 1H(OPMAIITHUM 3B'SI3KOM.

wdzW s tc dz3PA ‘92 dE-Lits famkHYTHIT KOHTYp, YTBOPCHHIA
OpsSIMUM 1 3BOPOTHUM TMOTOKaMU 1HQOpMaIlii, 10 OXOIUTIOE BCl i 3
iH(opMmarlliero, HEOOXiAHI Uil BHUPIMIEHHS BUPOOHMYOro ado
TEXHOJIOTYHOTr0 3aBaaHHs [6].

BxonoM B iH(poOpMaliiiHUKA KOHTYp € IIOCTAaHOBKAa 3aBIaHHI,
BUXOJOM — pe3yJIbTaT WOro BHpILICHHsS. 3aMuKae iHGOpMalliHUMA
KOHTYp  3ICTaBIICHHS  pe3yJbTaTy  BHUPINIEHHS 3  YMOBaMH
TE€XHOJIOTTYHOTO 3aBJaHHSI.

23CTPYKTYypai MrXcd onmyoa y, e c

TexHonoriyHuii TpoIec Mae CKIaaHy CTpyKTypy. Horo
CKJIaJIOBUMHU € OIllepailii, KOKHY 3 SIKUX PO3MISAAIOTh K OKpEeMHUU
TEXHOJIOTTYHUH TpoIlIeC.
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3aKiHUYEHY YaCTUHY TEXHOJOT1YHOI'O MpOIECy, BUKOHYBaHy Ha
OMHOMY poOo4doMy MicIll OJHHMM ab0 KUIbKOMa pPOOITHUKAMU,
HasuBaroTh S J QY " * ¥

Hamnpuknan, o0TouyBaHHS Baljia, M0 BUKOHYETHCS MOCIIIOBHO
CIIOYaTKy Ha OJHOMY KIHI[l, @ TMOTIM MIiCasl TOBOPOTY, TOOTO
NEPECTAaHOBKM Bajla B IEHTpax, Oe3 3HATTS MOro 3 Bepcrara, — Ha
IHIIIOMY KIiHII1, € OJIHIEIO OTIEPAITIETO.

Skmo >k yci 3arotoBku (Bajmu) AaHOi mapTii OOTOUYYHOTHCS
CIIOYATKy Ha OJHOMY KiHIIl, a MOTIM Ha IHIIOMY, TO II€ CKJIaJaTUME
JIB1 orepartii.

[Tim gyac oOpoOKK 3aroTOBKM Ha TOKApPHOMY BEpCTaTi omeparis
TOYIHHSI OXOIUTIOE BC1 Jii poOiTHUKA (TOKapsi) 1 pyXy BY3JiB BEpcTara,
SKI BUKOHYIOTBCS B Tpoleci oOpoOKHM TOBEpXHI 3aroTOBKHU [0
MOMEHTY 3HATTS il 3 Bepcrara 1 mepexoday M0 OOpoOKM 1HIION
3arOTOBKH.

Jlesskl TpyJaOMICTKI omepanli BHUKOHYE Tpyna MpaliBHUKIB
(poOITHUKIB).

Ha3Bu omepaiiii moxoasTh BiJl CIOCO0y 0O0poOKku 00'ekra.
Hampukman, mig wac MexaHIYHOT OOpOOKM 3aroTOBOK pi3aHHAM
ornepalli Ha3UBAIOTh TAK: TOYIHHS, CBEPIJIIHHS, HApPI3yBaHHS PI3b0OU
TOIIO.

3a omepamlisiMd BHU3HAYaIOTh TPYJAOMICTKICTh TEXHOJIOTIYHOIO
poIEeCy, NOTPeOy Yy BUKOHABIIAX, IHCTPYMEHTAX, OCHAIIEHH] TOIIIO.

TexHoyOryHI  omeparii MOAUIAIOT Ha OKpeMl CKJIaoBI.
HaitnoBHimuii HaOlp CKJIaJ0BUX MAalOTh TEXHOJIOTIYHI omeparii
pi3aHHs, A0 SIKMX HaJICKUTh TOdiHHS. [l yac BUTOTOBJIEHHS AeTal
pi3aHHSIM Ha TOKapHOMY BEpCTaTi CKJIAJIOBUMH Olepalii TOYiHHS €
BCTAQHOBJICHHS, TEXHOJOTIYHUM 1 JONMOMIKHUM TI€PEeXOoJaud TOIIIO.
Po3sristHeMO 1X OUIBII JOKJIAHO.

1.1 Mls Odzts 9 dzjuakzkatody dvacTHY ~ TEXHOJOTIYHOI
omepallii, IKy BUKOHYIOTb 1]l 4aC OJIHOTO 3aKPIIJICHHS 3arOTOBKHU.

Ormepairito MOKHa BUKOHATH 3a OJHE a00 K1JbKa BCTAaHOBJICHb.
Hanpuknan, Banm Mae aBa Topiii. BigneHTpyBaTu oOuaBa TOpIll Bajia
MOXHa Ha OJTHO- 1 JBOCTOPOHHBOMY IIEHTPYBAJIbHOMY BEpCTaTl: Ha
MepIIIOMYy BEPCTaTi IIECHTPYBAHHS BUKOHYIOTH 3a JIBa BCTAHOBJICHHS, a
Ha JPyroMy — 3a ojiHe. BcTaHOBIEHHS MOAUISIIOTh HA TTO3MITI.

] 5L d WasuBadtoTh MEBHE MOJIOKCHHS 3arOTOBKHM Ha BEPCTATI
BITHOCHO Pi3aJIbHOTO 1THCTPYMEHTY.
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Hanpuknazn, 3aroToBKy oOpoOsitoTh Ha OaraTOIINHHCIBHOMY
TOKapHOMY  BepcTaTi-aBToMari. [lpu  KOXKHOMY  IOBOpOTI
HINUHJIEIbHOTO OapabaHa 3aroToBKa 3aiiMae HOBY MO3HUILIIO.

2.0 j m Qs dzts ¢ ' dzehrdnueifa pderjind TexHoa0riyHo1
orepailii, sika XapaKTepU3yEThCS MOCTIHHICTIO BHUKOPUCTOBYBAHOIO
IHCTPYMEHTY, MIOBEPXOHb, YTBOPEHUX 00POOKOI0, a00 pexuMy poOOTH
BepcTarta.

[Ipu BUKOHAHHI TEXHOJIOTIYHOTO TIEPEXOJly Ha Bepcrarax 3
NPOTPAMHUM KEPYBaHHSIM pEXHUM POOOTH 1HOAI 3MIHIOEThCS 0€3
BTpy4YaHHsS pOOITHUKA, TOOTO aBTOMAaTHYHO.

TexHomoriyHmii mepexig CKIamaeTbess 3 mpoxoay (pododoro
X0J1y) 1 XOJIOCTOT'O XOJy.

] to S~ S maEROTh 3aKiHYCHY 4YaCTHHY TEXHOJIOTIYHOTO
nepexoay, B TPOIECI BHUKOHAHHA SIKOTO 1HCTPYMEHT OJWH pa3
MEPEMIITY€EThCS BIJHOCHO 3arOTOBKH 1 CIYXKUTh HPUYUHOIO 3MIHU
roro opmu, po3MIpiB 1 MIOPCTKOCTI MTOBEPXHI.

Hanpuknan, y npoueci TO4iHHA 1HCTPYMEHTOM € PI3€llb, SIKHIl
MEePEMIIITY€EThCSl BITHOCHO 3aroTOBKM CIIpaBa HalIBO 1 3pi3ae 3 Hei
miacT MeTally, TUM CaMHM Hajaae i HOBOi Qopmu, po3Mmipy i
IIOPCTKOCTI MOBEepXHI. OAWH MepexiJi MOXKe CKIIAJaTUCS 3 JEKIJIbKOX
MPOXO/IIB.

Mmtsdzsmis d d3 HatstsaiSrd3  3akiHUCHy  YacTHUHY
TE€XHOJIOTTYHOTO MEPEXO0Y, B MPOILIECI BUKOHAHHS SIKOTO 1HCTPYMEHT
MEePEMIITYEThCS BIJIHOCHO 3arOTOBKH, aje¢ HE CHPUYMUHSIE 3MIHH il
dbopMH, pO3MIpiB, IIOPCTKOCTI IIOBEPXHI, aje THUM HE MEHII €
HEOOX1IHUM JIJI1 BUKOHAHHS MPOXO/TY.

Tak, mpu TOYIHHI pi3elb MICHsS 3pi3aHHS IUIACTa METAIy 3HOBY
MOBEPTAETBCA JO TIOYAaTKOBOTO CTaHy 3 METOI BHUKOHAHHS
HACTYITHOTO TIPOXO.Y.

3.1 5 sd3" 3 dzd 2— 3dkigutsig wacTwia TEXHOJIOTIYHOI
omeparlli, o CKIaJaeThcs 3 Jli JoAuHU 1 (a00) 00nagHaHHS, K1 HE
CYNPOBOJIKYIOTHCS 3MIHOIO (DOpMHU, PO3MIpPIB 1 HIOPCTKOCTI MOBEPXHI,
aje HEOOXIMHI JyIi BHUKOHAHHS  TEXHOJOTIYHOTO  TMEPEXO.y.
[IpuknagamMu IOMOMDKHHUX TI€PEXOJIB € BCTAHOBJICHHS 3arOTOBKH,
3aMiHa IHCTPYMEHTY TOLIO.

JlomomixkHi mepexoAu ayke pi3Hi. BoHu TnoB's3aHi  3i
BCTAHOBJICHHSIM 3arOTOBKH, 3aMIHOIO 1HCTPYMEHTY, HaJlaroKEHHSIM
BepcTaTa Ha HEOOXIAHUU pEXUM pPoOOTH, BHATTAM O0OpPOOJIEHOI
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3aroToBKH TOIO. Hampukiaza, cBepUIiHHSA OTBOPY Y Balll CKJIAA€ThCS
3 TaKuX JOMOMDKHHMX IEPEXOJiB: B3ATH BaJ 1 BCTAHOBUTH HOrO Y
MPUCTPINA; 3aKPIMUTU Basl, BKJIIOYUTU BEpPCTAT; MIJBECTU CBEPJJIO 10
Bajia; BKJIIOYMTHU MOJavy; BUKIIOYUTH MOAa4y; BIABECTH HIMUHICTH Y
MOYATKOBE TMOJOKEHHS; 3yNMUHUTU BEpPCTaT; 3BUIBHUTH Ball Bij
MPUCTPOIO; B3SITH BaJl 1 MOKJIACTU MOTO Ha MOJIUIIIO.

KokeH TEeXHOJOTIYHUI MpoleC CKIAJAEThCS 3  OKPEeMHX
omepariid. IIpore cmig mam'sTaTd, MmO TEXHOJOTIYHI omepali He
3aBK/IM MAaTUMYTh TTOBHUM Ha0Ip MOJAaHUX BUIIE CKIIAOBUX.

CknamoBl TEXHOJIOTIYHOI ormeparii Mo)XHa oO0'€emHaTH y JBi
TPYIIN.

o § j toh t5°  madietgirdf tff tc t5.-11sa HexitagoBa omepartii
CIIY)KUTh MPUYUHOIO 3MIHU (POPMH, PO3MIPIB, IMIOPCTKOCTI MOBEPXHI
a00 BIIaCTUBOCTI 0OPOOIIFOBAHOTO 00'€KTA.

Jlo Hiclz ¢ 5° naialz frifcknanosi, ski Takux 3MiH HE
BUKOHYIOTh. Lle BCTaHOBJIEHHS, XOJIOCTUM X1JI, JOMOMIKHUM MEpexi
Tomro [26].

YuM MEHIIMM € Yac BUKOHAHHS CKJIAJOBUX ONEparlid, TUM
Kpale pe3yJabTaT BUPOOHHUIITBA, TOOTO KpalMMu OyayTh TEXHIKO-
€KOHOMIYH1 MOKa3HUKU: BEJIUKa MPOAYKTUBHICTh OCHAIIICHHS 1 MEHIIIA
coO1BapTICTh MPOAYKIIIi.

CKOpOTUTH BUTpATH Yacy Ha BHKOHAHHS CKJIAJOBUX OTMeparlii
MOXHa JBOMAa NUISIXaMH: BIOPOBADKCHHSIM  MeXaHizaili Ta
aBTOMAaTH3allli; 3MIHOIO TE€XHOJOT1i BATOTOBJICHHS MPOTYKIIii.

1.1 f tcts9 OH Y J dzdzV Is @jo As@dE OLs@A Mooy TH
BUTPATHU Yacy HA BUKOHAHHS BCIX CKJIQJIOBUX TEXHOJIOT1YHOI onepariii
MO>XKHa BBEICHHSM JOJATKOBHUX MEXaHI3MIiB, SIKI MPHCKOPIOIOTH PyX
€JIEMEHTIB OCHAIIICHHS, a00 3aMIHOI0 MEXaHI3MIB Ha OUIbII MOTYKHI.
[1i 3ax0a1 B OUIBIIOCTI BUIAAKIB 1€ ¥ BUBUIBHSIIOTH 00 MOJIETIIYIOTh
poOoTy poOITHUKA, KWW Oepe yyacTb y BUKOHAHHI TE€XHOJIOTTYHOTO
nponecy. Hampuknaa, ynpoBaKeHHSI B TOKApHO-PEBOJILBEPHOMY
BEpCTaTl MEXaHi3MIB aBTOMAaTHUYHOTO YIPaBIIHHS CKJIAJOBUMU
TEXHOJIOT1YHOI omepallii, a TakoX BBEICHHS IOMOMDKHUX CHJIOBUX
MEXaHi3MIB  JUIsi TPUCKOPEHHS PyXiB  €JIEMEHTIB  3yMOBUIIU
NepeBeICHHS BepcTaTa Ha aBTOMAaTUYHUM PEXUM POOOTH, BHACTIIOK
4OT0 BUBUIBHUBCS POOITHUK (TOKap).

BrnpoBajpkeHHsT  J1OJIaTKOBUX  MEXaHI3MIiB B OCHAIICHHS
3YMOBHJIO 301JBIICHHS MAacH OCHAICHHS B TEXHOJOTTYHOMY IPOIIECI,
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a BIATIOBITHO T1IBHINMIACH YaCTKA YIPEAMETHEHOI poOOTH B OJTUHMITI
nponykiii. YacTka BUTpaueHOi KUBOI Tpali B OPOIYKIIii
3MEHIIuIacs. 30UIbIIMIACS MPOAYKTUBHICTD KUBOI IIpalli 3a paXyHOK
BUBUILHEHHS TpAaI[iBHUKA 3 TEXHOJOTTYHOrO MPOIECY 1 CKOPOUYCHHS
MIPOMIKKIB 4acy MIXK MPOXOJIaMHU.

21 3" d20@ Isj r datsdzts@ ' o  @li= Isiisowodzj dzdz"
HEOOX1IHO BHUBYMTH BJACTHUBOCTI JOCHIPKYyBaHOro o00'ekta 1
BUKOPHUCTOBYBATH Ti, IO paHimie He Opanucs 10 yBaru abo Oynu
HeBigomi. lledt muisix morpeOye TpOIIOBUX BUTpaT Ha HAYKOBO-
JOCHiHI  poOOTH 1 BOPOBAIKEHHS OTPUMAHHUX PE3YJIbTaTIB Y
BUpOOHUNITBO. KpiM TOro, BiH mnoTpedye 3MIHM TEXHOJOTIYHOTO
OCHAIICHHSI, aJIeé MPU 1IbOMY HE OOOB'SI3KOBO 301IBIIUTHCS KUIBKICTh
MeXaH13MiB, iXHA Maca abo 3pOCTyTh BUTpPATH €HEPTii 1, K HACHTIIOK,
30UTBIINTHCS BapTICTh mpoaykuii. Hanmpukman, nepexia Big oOpoOKu
3arOTOBOK  pi3aHHSAM  JI0  BUTOTOBJICHHS  I1X  JIUTTAM, €
BUKOPUCTOBYIOThCA  JIMBapHI  BJIACTHMBOCTI  CIUIaBiB, MOTpedye
MPUHITMIIOBO HOBOTO 00JIaTHAHHSI.

BukopuctoByroun BiAnmoBigHI (hi3MKO-MEXaHIUHI BJIACTHUBOCTI
METajiB 1 CIUIaBiB, MOPOIIKOBA METAIYPTis Ja€ MOXJIUBICTh 3a
KOPOTKHU Yac BUTOTOBJIITH JeTall TOYHOI (hOpMHU 1 PO3MIPIB 1 3HAYHO
3MCHIIIUTH BiJIXOIH.

ExoHomiuynuii e(deKkT, OTpUMaHUW BIJI YNOPOBAIKEHHS Y
BUPOOHHUIITBO PE3YJIbTATIB HAYKOBO-AOCHIAHUX poOOIT, IO CTalu
NPUYMHOK 3MIHM TEXHOJIOTIi BHUTOTOBJIEHHS MPOIYKIIi, MOXKe
nepeBUllyBaTd a00 JOpIBHIOBATH €(EeKTy, OTpUMAaHOMY WIpHU
BIIPOBAKEHHI MeXaHi3allii Ta aBTomaTtu3arlii [28].

24BnpobHnmMya cTpykKTypa MawumHoOobGYyA

KoxHe mpoMuciIoBe MANPUEMCTBO CKJIAAAETHCS 3 BUPOOHHYMX
(OCHOBHMX), JOMOMDIKHUX 1 OOCIYroByHOUMX JIaHOK, TEXHIYHHX
M1JIPO3/IUIIB, OPraHiB YIPaBIIHHSA 1 OXOPOHU, a TaKOX 3 HEBUPOOHU-
YUX OpraHi3alliil 1 ycTaHOB KYJIbTYPHO-TIOOYTOBOTO MPU3HAUYCHHS.

PO3pi3HAIOTE MOHATTS — BUPOOHUYA CTPYKTYypa 1 opraHizaliiHa

CTPYKTYDaA.
l dtetse dzd yO Mile txaf ilstadad®s'1s3xu ocHOBHUX 1

JTOTIOMDKHHMX BHPOOHHMYMX TIAPO3AUIIB (3aBOJIB, KOPMYCIB, IIEXIB,
JUTBHUIIB ).
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[teeOdz’ L Oy’ 2 dzQie dhplgxteypaipdriti@s, TooTo
CKJIaJ] 1 B3a€MO3B'S3KM OpraHiB yOpaBIiHHA BHUPOOHUIITBOM 1
3aBOJOYNPABIIHHS (Bi11H, Jabopatopii Ta iH.).

A J = 1¢ aAMIHICTPaTHBHO BiAOKPEMJICHUH MiIPO3AiI 3aBOAY,
KU BHUKOHYE TIeBH1 (yHKIII, 0OyMOBJIEHI XapaKTepoM TMOJIIy Ta
Koorepailii mnpaii. BiH Bumyckae TEBHY NPOAYKIIIO (3aroTOBKH,
neTajl, CKiIaJanbHI OAWHUIN 1 T. JA.) a00 BHUKOHYE TIEBHI pOOOTH
(TpaHCTIOPTH1, PEMOHTHI 1 T. A.). Llexu moAuIs0ThCS HA OCHOBHI Ta
JIOTIOMIXKHI.

I Mdztse dz' — 1w Hegu, 3aiiHATI pI3HUMH CTaIisIMH
BUTOTOBJICHHSI BUPOOIB OCHOBHOT'O BUPOOHHUIITBA, TOOTO BUPOOIB, 110
HIyTh Ha TOCTaBKY 1 peaiizamiio. /[0 OCHOBHUX HaleKaTh IEXU
3aroTiBeIbHI, MEXaHOOOPOOHI, CKIadaIbH1 Ta 1H.

[ B 5d3 ) dz'— ney jicXuf 1m0 BHITyCKalOTh BUPOOH
JOTIOMIKHOTO TPU3HAYCHHS, SKI BHUKOPHUCTOBYIOTHCS BCEpPEIHHI
3aBOJY 1 HE WAyTh Ha TMOCTaBKy. [0 MOMOMDKHUX HaJeXaTh IEXH
IHCTpYMEHTAaJIbH1, IITAMIyBaJIbH1, MOJICJIbHI, PEMOHTHO-MEXAHIYHI.

1 O Odz! dzgsL O sH ! € seMdzzctse z¢
OpraHi30BYIOTbCS JUIsi OOCIYyrOBYBaHHSI OCHOBHUX 1 JOMOMIXHHUX
nexiB. Jlo HUX HalekaTh CKJIAAChKE 1 €HEPreTMYHE TOCIOJapCTBa,
IICXHM TPAHCIIOPTHI: 3aJII3HUYHI, aBTOTpaHCIOPTHI Ta iH. [11].

Y BuUpOOHUWYIN CTPYKTypl OaratbOoX MIAIMPUEMCTB MaCOBOIO
BUPOOHUIITBA TependadeHl Ie TaK 3BaHI MOOIYHI LEXH 1 JUTBHMII,
3aHATI TEPEepPOOKOIO0 BIIXO0/11B OCHOBHOTO BUPOOHUIITBA.

OCHOBY BUPOOHUYOI CTPYKTYpPH 3aBOJAIB MAaCOBOTO BUPOOHHMIITBA
CKJIQJIal0Th MEXaHOOOPOOH1 1 MEXAHOCKJIAIaJIbHI LIEXH.

["onoBHUMH YMHHUKAMH, 1110 BU3HAYAIOTh BUPOOHUIY CTPYKTYPY
nianpueMcTBa (00'€eTHAaHHS), € OpPraHi3allliHO-TEXHIYHUN pIBEHb
BUPOOHUIITBA, PIBEHB 1 GOPMHU crielianizallii 1 KoonepyBaHHs.

Ha ckmag 1mexiB 3aBojly BIUIMBA€ CTYIIHb MPOMHCIOBO-
€KOHOMIYHOTO PO3BUTKY KpaiHM 1 OKpEeMHUX paloHIB, B SKHX
pO3TalioBaHl Il 3aBOJAM, IO BUPAXAETHCS B PIBHI HAKOMHWYEHUX
BUPOOHMYMX TOTYKHOCTeM 1 (OHMIB, HAIBHOCTI TPYIOBUX,
MaTepiaibHUX, EHEPreTUYHUX 1 IPUPOJHUX PECYPCIB.

Buau BUpoOHMUHX CTPYKTYp MOKHA Kiacu(ikyBaTh 3a JABOMaA
O3HAaKaMH: CKJIaJIOM HAasSBHUX CTaJiii OCHOBHOTO BHUPOOHUYOTO
MPOIIECY 1 XapaKTepOM CHeliali3allii.
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3alie’)kHO  BiA CTafld BUPOOHMYOIO TIPOIIECY PO3PI3HAIOTH
CTPYKTYpH (TIAPUEMCTBA):

- 3 HIOBHUM TEXHOJIOTIYHHUM ITMKJIOM, TOOTO MAalOTh 3aroTiBEJIbHI,
00pOoOHI 1 CKIaaIbHI IEXH;

- MEXaHOCKJIAIAIbHOTO THUIYy, SKI MalTh TUIbKH OOpOOHI i
CKJIaJlaJibH1 1exy. Bcl 3aroTOBKM 11 MiANPUEMCTBA OTPUMYIOTH IIO
KooTmepariii;

- MIAMPUEMCTBA 3 BUPOOHUIITBA OKPEMHUX JETajieH, CIIOKUBaAaHUX
y BEJIMKHUX KUIBKOCTSX, HANMpHUKIaa 3y04acTUX KOJIC, KOJIHYACTUX
BaJiB 1 T. . Y IXHOMY CKJIaJl € 3aroTiBeJIbHI 1 00pOOHI1 1IEXU;

- CKJIaJlaJIbHI MIANPUEMCTBA, 10 MalOTh TUIBKM CKJIaJaidbHI
[[EXH, HAIPUKJIA]] aBTOCKJIaJaIbHI MiAIPUEMCTBA;

- TIJINPUEMCTBA 3 BUPOOHUIITBA 3aroTOBOK, IO MAalOTh TUIbKU
3aroTIiBEJIbHI LIEXH.

VY ckimaai nepeniueHuX BUINE BUIIB MIAMIPUEMCTB € TaKOX IIEBHA
KUIBKICTD TOMOMIKHHUX 1 00CITyTOBYIOUHX IIE€XIB 1 CIIYXkO0.

3aIe)KHO  BIJI  XapakTepy chemjaimizanii  po3pI3HSATh  Taki
BUPOOHMYI CTPpYKTYpH (ImianpuemcTna) [11].

ltej HABl Isdes MY 4 y' Odz' L srio s@midkzarororf * H f t
IIpY BUTOTOBJICHHI MAIlIMH Mai>ke BC1 TEXHOJIOTIYHI MPOIECH 1 MalOTh
yci OCHOBHI, JOMOMIXkHI Ta 0OCIyroBylOdYi LEXH. IX HpaBHIbHIIIE
Ha3UBATU YHIBEPCAIBHUMH MIANPUEMCTBAMH, OCKIIBKA BOHHU BUITYC-
KAalOTh HaWpPi3HOMAHITHINIY TPOAYKIII0 B HEBEIWKIA KUIBKOCTI 1 Ha
0aratbox poOOYMX MICIISIX MONEPEMIHHO BUKOHYIOTHCA P13HI POOOTH.

1 SHyIsOdz! dzs (f sOGtey G OIsdzts) My Jdy’
IBOMa  TEXHOJIOTIYHUMHU  CTaJisIMA  OCHOBHOTO  BHUPOOHMIITBA,
HalpuKiIajJ 3aroTiBejdbHOIO 1 00poOHOI abo o0poOHOIO 1
ckiananbHowo. Ilpudomy, mi poOOTH B POl BUMAIKIB MOXYTh
3MIMCHIOBATHCS B OAHIA 1 TIA camiid TOTOKOBIWA JIiHII, HampHUKJIAJ
MOTOKOB1 JIHII, IO BKJIIOYAIOTh JIUTTS KOJBOPOBUX METANIB I
THCKOM, IITaMIIyBaHHS, TEPMIUHY 1 MEXaHIYHY OOpOOKY HEBEIMKHUX
JeTaneil Ha 3aBojax MOpIIHIB, KapOroparopiB. Taki migmpuemcTBa
BUIYCKAaIOTh OOMEXEHY HOMEHKJIATypy MNPOIYKIi, ajie¢ MalTh CBOE
HEBEJIMKE JIOMOMIXHE 1 00CIyroBytode rocnoaapcTBo.

UJ -~ dasdzise ' ydats MYy jJ y 0Odz' 3L oauddz t
MepPepO3NOIVIOM OCHOBHOTO BHUPOOHMIITBA 1 CBOIM JIONIOMIXKHUM
rocroIapCTBOM, HANpPUKIIAJA JUBAPHUN 3aBOJ, CKJIAJabHUN 3aBO/I.
Tyt HOMEHKIIaTypa MPOAYKIIii TAaKOXK HEBEJIHMKA, 32 KOKHUM POOOYNM
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MICIIEM 3aKpIIUTIOEThCS HEBEJIWKa KUIBKICTh oOIlepaiiii abo BHIIB
po6iT. OKpeMi MiANMPUEMCTBA II€T TPYIIH, SIK 1 IHIIIUX, MOXKYTh HE MaTH
1JICOOHOTO BUPOOHUIITBA, KOPHUCTYIOUUCH OCIyraMu
CIeliai30BaHUX 3aBOJIB 3 BHPOOHMIITBA MOJEeH, IITaMITIB,
MOCJIyraMy aBTOTPAHCIIOPTHUX 0a3 1 iH.

AZdzS Y BdROd des MY j y' Quizmmmtaer®yz

pe3yabpTaTi BUAUIEHHS (DYHKI[IH 00CIyroByBaHHS 1 1X BIJIOKPEMJICHHS.
OCHOBHUM BHUpPOOHHUIITBOM TYT CTa€ BHUKOHAHHSA poOIT 13 3abe3me-
YEHHS 1HIIUX MIJINPUEMCTB EHEPri€ro, TPAHCIOPTOM, PEMOHTOM,
00JIIKOBO-00YHMCITIOBAIbBHUMHU POOOTaMU, IHCTPYMEHTAMH TOLIO.

s a3y dzj & M dzts My 4y’ Odz' L Bpexiagorp,
MMOJETaJIbHOI, TEXHOJIOTTYHOI CIemiani3amnii, Skl B3aEMOJIIOTh OIHE 3
OJIHUM IIIOJI0 OCHOBHOTO BHUPOOHHMIITBA 1 3 (YHKI[IOHAJIHHO
crerianizoBaHuMu  — 3 00ciyroByBaHHs. BoHHM  BUITyCKarOTh
oOMeXeHY HOMEHKJIATypy OJHOTHITHOI MPOIYKIT MpU MIHIMaJbHIN
KUIBKOCTI JIeTajeonepaiiid Ha KOXHOMY poOouoMy wmicui. Ilro
CTPYKTYPY MOKHA BBa)KaTU HalOUIbIII TPOTPECHUBHOIO.

'R

Malkdf' LOy' ‘s Isjn depdapaiorsypeahcky § tots

TEXHOJOTITYHUX TMPOILIECIB HAa BUTOTOBJIEHHS THUIOBUX JE€Taleu,
ckiananbHux oauHUIp (CO) 1 MamuH y HUIOMYy, IO BIIOOpaxarTh
nepeIoBUM TOCBIJ 1 JOCATHEHHS TPOMHUCIOBOCT1, HAYKHU 1 TEXHIKH.

Mamwan abo nmerani minaTh Ha kinach. S dzO fi@mggaroTs
CYyKymnHicTh BUpoOiB (MammH, CO abo peraneil), MmO MarOTh
OJIU3BKICTh CITY>KOOBOTO NMPU3HAYCHHSI.

[ToniOHICTh CiIy’KO00BOTO MNPU3HAYEHHSI BUPOOIB TMOPOKYE
CXOXICTh BUMOT, fAKi Ma€ 3aJ0BOJbHATH MammuHa, CO abo 1eTanb,
OJIU3BKICTh KOHCTPYKTHBHUX (DOpM, pO3MIpIB Ta IHIIMX SKICHHX
MOKA3HUKIB.

VY koxkHomy kjaci mamuH, CO Ta neraneid BUOMPaIOTh TUIIOBY
mamnay, CO abo geranp. U ( {f 5 aidSuBaroTh aetans (MallMHY,
CO), saxa HaOUIBII MOBHO BijgoOpaxkae CiIy>kKO00Be NpPU3HAYEHHS
naHoro kiacy. TumoBa aertanb (mammHa, CO) mMae OXOIUTIOBaTH BCI
KOHCTPYKTHUBHI  €JIEMEHTH, BJIACTHBI I[bOMY Kjacy JeTajiei,
BIJIPI3HATUCS HAWOUIbII BUCOKMUMH BUMOTAaMH JIO TOYHOCTI PO3MIpiB,
BUTOTOBJISITUCS] 3 MaTepiaiy, BIMOBIIHOTO CIyO0BOMY NMPHU3HAYEHHIO
JeTaliell TaHoro Kjacy. Y pasi, SKIIO JKOJHA JeTalb I[bOI'0 KJIacy He
BI/IMOBIZIa€ TIOBHOIO MIPOIO 3a3HAUYEHHM BHUMOTaM, TO PO3POOISIOTH
KOHCTPYKIifo H J Is® dg'j] H M s Ougo dpdxOBEx ocobmmBoCTI BCix

JieTaJieH, 110 CKJIaJaroTh Kiac.
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[Ipu po3po6aeHHI TEXHOJIOT1i BUTOTOBJIECHHS KOHKPETHOI JeTai
3 TEXHOJOTIYHOI'O MPOIECY THUIOBOI JeTaji BHUOMparOTh omeparii i
NEPEXO0/IU, IO CTOCYIOThCS 11 KOHCTPYKIIii, BKa3yIOTh YMCEIbHI 3HAYCHHSI
il po3MmipiB 1 BUMOr 10 To4HOCTi. Ilopsimoxk 0OpoOKM 3aroTOBOK
3JIMIIAETHCA 3aTaIbHUM ISl BCIX JeTaJIeH, BKIFOUCHHUX JI0 KJIacy.

Pospooky Isd§f seo da Is j ~ dzts dzts ¢ Beaydezd i to
ypaxyBaHHSIM THUIy BHUpPOOHUIITBA. [l pI3HUX OOCATIB BHUITYCKY
BUPOOIB OyIyTh CBOI THUIIOBI TEXHOJIOTIYHI MPOIIECH, OPIEHTOBAHI1 Ha
3aCTOCYBaHHS ~ HAWOUIBII ~ MOPOJYKTUBHOIO  YCTaTKyBaHHSA 1
TEXHOJIOTIYHOTO  OCHAIICHHS, E€KOHOMIYHUX JUISI I[bOTO  THUITY
BUPOOHHUIITBA.

TumoBi TEXHOJIOT1YHI MPOLIECU CIIPHUSIOTH;

- TIOJIETTIIEHHIO TMpAIll TEXHOJIOTIB 1 CKOPOUYEHHIO BUTPAT Yacy Ha
PO3pOOKY TEXHOJIOT1i BUTOTOBJICHHS HOBHX BHPOOIB;

- CKOPOUEHHIO IIUKJIIB M1JATOTOBKM BUPOOHUIITBA HOBUX BUPOOIB;

- BOPOBA/DKCHHIO Y BHPOOHHUITBO TEPEAOBOTO JOCBIAY 1
JIOCATHEHb HAYKH 1 TEXHIKH;

- BUSIBJICHHIO TIOTpe® Yy HOBUX BHJAax OOJIalHAHHA Ta
TEXHOJIOT1YHOTO OCHAIIICHHS;

- BIAMIPALIOBAHHIO TEXHOJIOTIYHOCTI KOHCTpYKuii mamuuu, CO
Ta JgeTalieil.

[Mlin J ¢ sdesd3’ ydzd d3d y supobuataoem§ Onggafieci
BUT'OTOBJICHHSI MAIIIMHU CJI1J] PO3YMITH BIJIHOIIEHHS MIX BHUTpaTaMu
’KUBOI 1 Mareplaji3oBaHOl Tpaili, [0 BHU3HAYAIOTh COOIBAPTICTH
OJIMHULI TTPOIYKIIIi.

KinpkicHuii OIK €KOHOMIYHUX 3B'3KIB HalOUIbII TOBHO
BijoOpaxkae Qopmysa coOiBapTocTi omuHuill mpoaykii. CkiamoBi
co0IBapTOCTI HaOyBalOTh IOYATKOBUX 3HA4YEHb TMIPU PO3pOOII
KOHCTPYKIIi MamuHu 1 MoOyJ0BI TEXHOJIOTIYHOTO 1 BHUPOOHHYOIO
MIPOIIECIB 1i BUTOTOBJICHHS.

Bubip marepiany neraneil 1 po3poOka iXHIX KOHCTPYKTHBHUX
dbopM; BUOIp METOIIB OCATHEHHS HEOOXITHOI TOYHOCTI MAIIMHHU 1
PO3paxyHOK KOHCTPYKTOPCHKUX PO3MIPHUX JIAHIIIOTIB; BUOIp BUIY Ta
dbopMu opranizalii BUPOOHHMYHUX IMPOLIECIB CKIIQJaHHSI MAaIUHU 1
BUTOTOBJICHHS JleTaliel; BUOIp CMOCOOIB OTpPUMAHHSI 3aroTOBOK 1 iX
00poOKHM; BUOIp TEXHOJOTIYHOIO, TPAHCHOPTHOIO Ta I1HIIMX BHUIIB
oOJlaIHaHHS; 1X TUIAaHYBaHHS 1 T. JI. CYNPOBOJIKYIOTHCSI €KOHOMIYHOIO
OIIHKOIO MPUUHATUX PIIIEHb.
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Y mpoueci BUPOOHHWIITBA MAIIMHUM EKOHOMIYHI  3B'S3KH
MPOSBIAIOTECS B JIISIX 1 MIAMOPSIKOBAHI 1MOBIPHICHUM 3aKOHaM.
Hanpuknan, BuUTpaTd Ha 3apoOITHY IUIaTy POOITHUKIB MOB'S3aHI 3
BUTpaTaMM Ha MaTepiaj yepe3 BEIWYMHU NPUIYCKIB y 3aroTOBKax,
TOMY 110 OUTBIIHMKI MPUITYCK TOTpeOye BETUKUX BUTPAT Yacy Ha Moro
BUJAJICHHS. Benuwki BUTpaTH dYacy Ha BUKOHAHHS —omeparlii
30UTBIIYIOTh YaCTKY aMOPTH3alIMHUX BiJpaxyBaHb Ha 0OJIaJHaHHS,
MPUCTPOi, IHCTPYMEHT, 110 MPUIAJAI0Th Ha BUTOTOBJIICHY JE€Talb MpPH
OJTHOYaCHOMY 301JIbIIIEHHI1 BUTpAT eJICKTPOEHEeprii 1
BUKOPHUCTOBYBAHUX MPHU ILOMY MaTepiaiB.

X114 BUPOOHMYOrO 1 TEXHOJIOTIYHOTO MPOILECIB TNepeldyBae miA
BIUIMBOM OaraTbox (PakTopiB, 110 BUKIMKAIOTH BIAXWICHHS BUTpAT
yacy Ha BHKOHAHHSI Omepalii, I10CTaBKy 3aroTOBOK Ta 1HCTPYMEHTIB
0 poOOUYMX MICIlb, BUMYIIIEHI MPOCTOI YCTAaTKyBaHHS, TPYIHOII 3
HaJaroPKeHHAM 00JaHaHHs, 3001 B iHGQOpMalliiiHOMy mporieci 1 T. 1.
Y KiHUEBOMY MiJCYMKY, BCl Il BIAXWJICHHS B1IOOpa)KarOThCS Ha
co0iBapTOCTI BUPOOIB.

SIKIIO0 BUTOTOBJICHHS KOXKHOI JIeTali Ha OKpeMii omeparlii
CYHpOBOJ/)KYBaTH IIJIPAXyHKOM COOIBApTOCTI, TO MOXE BHUSIBUTHUCS
po3citoBaHHs 1i 3HaueHb. Po3scitoBaThcs OyayThb 1 3HA4YEHHSA
coOiBapTOCTiI JeTajel, siki MPONIUIM BECh TEXHOJOTIYHHMM Mporuec
BUTOTOBJIEHHS. 3Biacu BurumBae, mo ff totsyj M WS tc dzlz
mMtsB * 9 O wissifl Isiponykuii € © d f OHC s d d3 Tolfiyie sy J T
XapaKTEPUCTUKAMU COOIBAPTOCTI MapTii BUPOOIB MArOTh CIIYXHUTHU il
CepeaHE 3HAYEHHS 1 M0JI€ PO3CIIOBAHHS.

Jns Toro mo0 CTBOpPIOBaHI MalIMHU OylM €KOHOMIYHI Ta
KOHKYPEHTOCIIPOMOXHI,  HEOOXiJIHE TMPOHUKHEHHS B  Taly3b
€KOHOMIYHUX 3B'SI3KIB 3 THUM, 00 CBiAOMO (OpMyBaTH iX MOpH
NPOCKTYBaHHI MaIllMHU, TEXHOJOrii, BUPOOHHUYOTO Tpolecy 1
YOPaBIATH HUMH B TMpOIeCi BUTOTOBJCHHS MamuHU. (Oco0auBOi
TOCTPOTH 11 MOJIOXKEHHSI HA0YBalOTh B YMOBAaX PUHKOBOI €KOHOMIKH,
1€ SIKICThb 1 €KOHOMIYHICTh BUPOOIB BU3HAYAIOTH CaMy MOXKJIUBICTb
¢dinaHcoBoro icHyBaHHs ix BupoOHuKa [10].

25BMpobBGHMNYUYMIA CcKnapgp MawumHOOY /i BH

Ckrnan 1mexiB, oOmagHAHHS 1 CHOPYJ 3aBOAY BHU3HAYAETHCS
00CsIrOM BHUITYCKY IPOJYKIlli, XapaKTepOM TEXHOJOTTYHUX IPOIIECIB,
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BUMOT JI0 SIKOCTI BHPOOIB 1 1HIIUMH BHPOOHUYUMH (PaKkTOopamu, a
TaKOX, y 3Ha4yHIM Mipi, CTYNEHEM Cchelianizamii BUPOOHHUIITBA 1
KOOIEPYBaHHS 3aBOJy 3 IHIIUMHU THIIINPUEMCTBAMHU 1 CYMIXXHUMU
BUPOOHUIITBAMH.

Crnemianizaiiss nepeadadae 30CEPEKEHHS BEJIUKOTO 00CsTY
BUITYCKY CTPOTO MEBHUX BUJIIB MPOIYKIIll HA KOXKHOMY M1JIPHUEMCTBI.

KoomepyBanus  mepembadae  3a0e3MeUYEHHS  3arOTOBKAMM
(BUIMBKaMHU, TOKOBKaMH, IITaMIIOBKAMH), KOMIUIEKTYBaJIbHUMHU
arperaramu, pi3HUMU MPUJIaJIaMu Ta TPUCTPOSIMU, BUTOTOBJIICHUMHU Ha
THIITMX CIIeIiaTi30BaHUX IMiAMPUEMCTBAX.

Skimo npoekToBaHW 3aBoa OyJe OTpPUMYBAaTH BUJIMBKH B
MOPSKY KOOMEPYBaHHS, TO B MOro CKJIaal He OyJe JIMBApHUX IIEXIB.
Hanpuknan, aeski BepcTaToOyIIBHI 3aBOJM OTPUMYIOTh BUJIUBKH 3
CIELIATI30BaHOTO JIMBAPHOTO 3aBOJAY, IO IOCTAYa€ CIOXKUBa4Yam
JIUTBO B IIEHTPAI30BAHOMY MOPSJIKY.

Cknajg €HEepreTUYHOTO 1 CaHITapHO-TEXHIYHOTO OO0JIagHaHHS
3aBOJY TAKOX MOXE€ OyTH PI3HUM 3aJIe)KHO BI1JI MOKJIUBOCTI KOOIIE-
pYBaHHS 3 IHIIUMHU MPOMHUCIOBUMHU 1 KOMYHAJILHUMU MIANPUEMCTBAMU
3 MOCTa4aHHSI EJEKTPOEHEPrii, razy, Hap, CTHCHEHOrO IOBITpPS, B
YaCTHHI OOJAIITYBAHHS TPAHCTIOPTY, BOJIONPOBOY, KaHaI3aIlli 1 T. 1.

[Toganbimnii po3BUTOK criemiaiizanii 1 y 3B'sI3Ky 3 IIUM IIUPOKE
KOOIEpYBAaHHS MIANPUEMCTB 3HAYHO BiAI0'€ThC HA BUPOOHUUIN
CTPYKTYpi 3aBOAIB. Y 0araThb0xX BUMAJKaxX y CKJaJl MalIMHOOYIIBHUX
3aBOJIB HE TependayaroThCs JIMBAPHI M KOBAJIbCHKO-IITAIIMYBaIbHI
LEXHU, LEXU 3 BUTOTOBJICHHS KPIMWIBHUX JETaledl TOIIO, OCKUIbKU
3arOTOBKH, METAJIOBUPOOM Ta 1HIII  JAE€Tajdl  MOCTaBIISIOTHCS
Creliai3oBaHUMHU 3aBOjJilaMU. barato 3aBojiiB MacoBOro BUPOOHUIITBA
B TOPSAKY KOOIMEpPYBaHHS 31 CIEIIali30BaHUMHU 3aBOJIAMU TaKOXK
MOXYTh 3a0e3meuyBaTHCsi TOTOBHUMH By3JlaMH 1 arperaramu
(MexaHIi3MaMH) i1 MallldH, 10 BHUITYCKAIOThCS, HAMPUKIA],
aBTOMOOUIbHI Ta TPAKTOPHI 3aBOJIM - TOTOBUMHU JBUTYHAMH 1 1H.

Cximan MamuHOOYMIBHOTO 3aBOJY MOYKHA TOJUIMTA Ha Taki
BUpOOHMYI TpyTH [11]:

1) 3arotiBenpHI LIeXU (YaBYHOJIMBAPHI, CTAJIEIUBApHI, JIMBAPHI
KOJIbOPOBUX METaJliB, KOBAJIbChKi, KOBaJIbCHKO-TIPECOBI, IIPECOBI,
KOBaJIbChKO-IIITaMITyBaJIbHI Ta 1H.);

2) oOpoOHI  mexu  (MEXaHiuHi,  TEPMIiYHi,  XOJIOJHOIrO
IITaMIIyBaHHS, JIEPEBOOOPOOHI, METAJOMOKPUTTS,  CKJIaJajibHi,
dbapOyBainbHi Ta 1H.);
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3) nmomomixkHI Tiexu (IHCTPYMEHTaJbHI, PEMOHTHO-MEXaHIuHi,
CJICKTPOPEMOHTHI, MOJEJIbHI, €KCIIEPUMEHTaJIbHI, BUMPOOYBaIbHI Ta
1H.);

4) cknajJcbke  TOCHOMApPCTBO ([T MeTalny, I1HCTPYMEHTY,
dbopMyBabHUX Ta WIMXTOBUX MaTepiaiiB, MNpuiIaAas Ta pPI3HHUX
MartepiajiB, A1 TOTOBUX BUPOOIB, IajiMBa, MOJICJICH Ta 1H.);

5) eHepreTHYHE TOCHOAPCTBO (€IEKTPOCTAHIIIS, TEIIOCICKTPO-
IICHTPaJIb, KOMIIPECOPHI 1 Fra30TeHEPATOPHI YCTAHOBKH TOIIIO);

6) TpaHCIIOPTHE TOCIIOAAPCTRO;

7) caHiTapHO-TEXHIYHE TOCIOAAPCTBO (ONAJCHHS, BCHTHIISALIIS,
BOJIONIOCTaYaHHs, KaHaJ13a1lis);

8) 3aranpHO3aBOACHKI  Bigminu  (LEHTpajdbHAa  Jaboparopis,
TEXHOJIOT14Ha JIabopartopis, LIEHTpallbHA BUMIpIOBalIbHA J1abopaTopis,
roJIOBHA KOHTOPA, MPOX1HA KOHTOPA, MEAUYHUIN yHKT, aMOyIaTopis,
MPUCTPOI 3B'A3KY, iMaJIbHS Ta 1H.).

26Bnpob6Hipwa awm

l dtetse dzd y O Hatartaa ¥@i@Hds® 3aBogy MICTHUTH
HOMEHKJIATypy BHUTOTOBJIECHUX JeTajied (13 3a3HAY€HHAM I1X THIIIB 1
pO3MIpiB), KUIBKICTh BHUPOOIB KOXXHOTO HAWMEHYBaHHS, IO
HJUISTal0Th BUIYCKY MPOTSTOM POKY, MEPEeNliK 1 KUIbKICTh 3alacHUX
JeTayiel 10 BUPOOiB, SKi BUMycKaroThes [11].

Ha miacraBi 3arainbHOi  BHUPOOHHMYOI MpOrpamMu  3aBOY
CKJIQJJa€ThCA MOJIeTalibHa BUPOOHMYA MpOrpaMa 3a IieXamu, 110 BKa3ye
HallMEHYBaHHS, KUIbKICTh, YOPHOBY 1 YUCTY Bary (Macy) JAeTaieu, siKi
NOTPEOYIOTh TOAAIBIIIOTO BUTOTOBJICHHS Ta OOPOOKHM B KOXHOMY
JTaHOMY IIeXy (JIMBapHOMY, KOBaJIbCbKOMY, MEXaHIYHOMY Ta iH.) Ta
MpPOXOJATh OOpOOKY B JEKIIBKOX II€XaX; CKIAJA€ThCA Mporpama 3a
KOXKHMM II€XOM 1 OJiHa 3BElIeHa, IO BKa3ye, AKI AeTall 1 B SKIH
KUTBKOCT1 MPOXOJISITh Yepe3 KoXKeH 1ex. [Ipu ckimamandi moaeTaabHUX
nporpaM 3a Il€XxaMd JI0 3arajbHOi KIJIBKOCTI JeTalieid, 10
BU3HAYAETHCS BUPOOHUYOIO MPOTPAMOI0, JOJAIOTHCS 3alacHi JeTal
JUIST MaIlliH, SIK1 BUIYCKAIOTHCS, a TaKOX MOJAIOTHCS SK 3amlacHi
JacTHMHU JJI1 3a0e3redeHHs Oe3nepeliitHoi poOOTH MallluH, IO
nepeOyBaroTh B ekcrutyartamii. KigbkicTh  3amacHMX  YacTHH
NpUHMalOTh y TPOIEHTHOMY BITHOIIEHHI J0 KUIBKOCTI OCHOBHHX
JeTaei.
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Jlo BUpOOHWYOI TIporpamMu TaKOX JOJAIOTHCS KPECICHHS
3arajJbHUX BUJIIB MAIIWH, KPECJICHHSA CKJIQJaIbHUX 1 OKpEeMHUX
neranei, crnenudikaliii 1eTajiei, a TakoK ONMUC KOHCTPYKIIIA MalllH 1
TEXHIYH1 YMOBH Ha iX BUTOTOBJICHHS 1 3/1a4y.

27.Tvnnm MawMHOOGY LI BHUX BUPOOBHMUT
T KITXeE X HOD AMexr n pe uec

3alie’)KHO  BIJ pO3MIpYy BHUPOOHHMYOI MpOrpamMu, XapakTepy
NPOAYKIli, a TaKOXX TEXHIYHUX 1 E€KOHOMIYHMX YMOB 3J1MCHEHHS
BUPOOHMYOrO0 TPOIECY BCI PI3HOMAHITHI BUPOOHHUIITBA YMOBHO
JIUIATBCS HAa TPU OCHOBHUX BUJM (a00 THUMM): OJUHWUYHE (1HIUBITY-
aJbHE), cepiiiHe 1 MacoBe. Y KOXKHOIO 3 IIUX BHIIB BHPOOHHUYMM i
TEXHOJIOTIYHUN TPOIIECH MaloTh CBOI XapaKTepHI OCOOIMBOCTI, 1
KOXKHOMY 3 HUX BJIACTHBA MeBHA (hopMa opraHizailii poooTH.

HeoOximHO 3a3HauuTH, IO HAa OJHOMY 1 TOMY CaMOMYy
MIJIIPUEMCTBI 1 HaBITh B OJIHOMY 1 TOMY CaMOMy LE€Xy MOXKYTb
ICHyBaTH pi3HI BUIU BUPOOHUIITBA, TOOTO OKpeMi BUpPOOU abo merali
MOXYTh BUTOTOBJSATHCS Ha 3aBoal ab0 B 1IeXy 3a pi3HUMHU
TEXHOJIOTIYHUMHU TMPUHIMIAM: TEXHOJIOTiSl BHUTOTOBJICHHS OJHUX
JIeTajieil  BIANOBIA€ OJAMHUYHOMY BHUPOOHMIITBY, a IHIIUX —
MacoBOMY, a00 OJTHUX — MacOBOMY, a IHIIUX — cepiiHOMY 1 T. A. Tak,
HAMpUKJIAJ, Yy BaXKOMY MAaIIMHOOYIyBaHHI, IO Ma€ XapakTep
OJIMHUYHOTO BUPOOHUIITBA, JpIOHI JeTail, HEOOXIJHI y BEIUKIN
KUIBKOCTI, MOKYTh BUTOTOBJISITUCS 32 IPUHIIUIIOM CEPIITHOTO 1 HAaBITh
MacOBOr0 BUPOOHHUIITBA.

Takum ymHOM, XapakTepu3yBaTH BUPOOHHUIITBO BCHOTO 3aBOJY
a00 1exy B IIJIOMy MOXHa TIUIbKH 3a O3HAKOK MEPEBaKHOTO
XapakTepy BUPOOHUYMX 1 TEXHOJIOTIYHUX MPOIIECIB.

Sk 3a3mauvanocs Buie, 9 J t6 5 B dzd ngdsmardsiiponec, y
X0/l SIKOTO JIOJIUHA i€ HAa PEYOBUHH MPUPOJHOTO a00 IITYYHOTO
MOXOJ/IPKEHHS 3a JJOMMOMOI'OI0 BJIACHUX CHJI 1 OCHAIIEHHS 3 METOI BU-
TOTOBJICHHS MPOAYKIIii, HEOOX1AHOT /17151 3a0€3MeUeHHs CBOIX MOTPED.

Omunak 9 ( tc ts B dzd HYalsigais1dy 1 Micie BHIOTOBJICHHS
NpOAYKIIii, 11e, HanpuKiaa, padpuka, 3aBo1, 1IeX, JIILHUIIS TOMIO.

Y MammHOOyAyBaHHI PpO3PI3HAIOTH TPU TUMH BUPOOHUIITBA
(MacoBe, cepiiiHe i OOUHUYHE) 1 ABa MeTOAU POOOTH (IOTOKOBHH i
HENOTOKOBHH) [5, 29].
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Y@zOMso sz 9 deiptdr xirdroslsaants Oe3nepepBHO
y BITHOCHO BEJIMKHX KUTBKOCTAX 1 MPOTSATOM TPUBAIOTO (KiJIbKa POKIB)
4yacy. XapaKTEpHOI O3HAKOK MAacOBOrO BUPOOHMIITBA €, OJHAK, HE
KUIbKICTh BUPOOIB, IO BUIYCKAIOTHCA, @ BUKOHAHHS Ha OUIBIIOCTI
poOOUYMX MICIb TUIBKM OJIHIET 3aKpIMUIEHOI 3a HHUMH TOCTIHHO
MOBTOprOBaHOi ormepartii. IIpoaykiiisi MacoBoro BHPOOHHUIITBA — II€
BUPOOM BY3bKOI HOMEHKJIATypu 1 CTaHAApPTHOrO THMY, IO
BUIYCKAIOThCS I  IIUPOKOTO  30yTy CHOXHBadyaMm. Takoro
MPOAYKIIIEI0 € aBTOMOOUII, TPAKTOPH, BEIOCUIIEU, €ICKTPOJIBUTYHHU,
[IBEWH] MaIIWHU TOIIO.

MacoBe BUpOOHHUIITBO OyBa€ TaKMX BUJIIB:

a) f slssedEgpiMfIse | 9 J tafwBadaefy\lsifcisoeThes
Oe3MePEepBHICTh PYXYy JeTalled M0 POOOYHX MICIIX, PO3TAMIOBAHUX Y
MOPSAKY MOCHIAOBHOCTI TEXHOJOTIYHMX OIEpaliil, 3aKpiluieHUuX 3a
MEeBHUMH PpOOOYMMHU MICHSMH 1 BHUKOHYBAaHUX MPUOJIU3HO B
OJIHaKOBUU (ab00 KpaTHHI) MNPOMIDKOK dYacy, BIATMOBIIHUN TaKTy
BUITYCKY JI€TaJIEH;

oO)dzOMEBse J 9o d tf tonyfdigicyfiSIs.HEyr TexHOoMOUHI
omepamli TakOX BHUKOHYIOTbCS Ha TIEBHHX pPOOOYMX MICISX,
pO3TAlllOBAaHUX y TIOPSAKY BUKOHAHHS OmeEpalliid, ajge dYac Ha
BUKOHAHHS OKPEMHUX OIlepallii He 3aBKIW OJHAKOBUU (a00 KpaTHUU
TaKTy BHUITYCKY), BHACIIJIOK YOr0 Yy JE€AKHX BEpPCTaTIB YTBOPIOIOTHCS
331 (HarpoMaKeHHsl a00 HecTauda) 1 pyx JieTaliell BinOyBaeThCs 3
nepepBamu.

MacoBe BHPOOHHUILITBO MOKJIMBE 1 €KOHOMIYHO BWTIJIHE IIpH
BUIYCKY JOCHUThH BEJIHUKOI KUIBKOCTI BUPOOIB, KOJIM BCl BUTpaTH Ha
OpraHizaiil0 MacoBOTO BHPOOHHUIITBA OKYHalOThCs 1 COOIBApTICTh
OJIMHUIII TPOJIYKIi, 10 BUITYCKAETHCS, BUXOJIUTh MEHIIIOI0, HIXK TPHU
cepiitHOMY BUPOOHHUIITBI.

Jlo ymoB, 110 BHU3HAYalOTh €(QEKTUBHICTH  MacOBOIO
BUPOOHUIITBA, HAJIEKaTh Hacammepe oOcsIr BUPOOHUUYOI ITPorpaMu 1
crierianizaiis 3aBoAy Ha MEBHUX TUMaX BUPOOIB, MPUUOMY HAMOLIbII
CIPHUSATIUBOIO YMOBOIK MacOBOTO BUPOOHHUIITBA € TaKa CIeliamri3alis,
KOJIM BUPOOJISIETHCS OJIMH THUII, OJIHA KOHCTPYKIliS BUPOOY.

[Ipn MacOBOMY 1 BEJIMKOCEPITHOMY BUPOOHUIITBI
TexHojoriunui npouec oyayerbesi3atf tod dzyd § sd3 H dabg tcj dzn
saf teddzydtf sd3 S sdzyj dzelsteOy® ° s jteOy’ 2
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32 fjtwhdd § tod deyegriprisiegii  mporec
nudepeHIiroeTbesl (PO3UICHOBYETHCS) Ha €JIEeMEHTapH1 omepariii 3
NPUOIU3HO OJTHAKOBMM YacOM BHUKOHAaHHS (TakToM) ab0 KpaTHUM
TaKTy; KOXKEH BEpCTaT BUKOHYE OJIHY TMEBHY omepaiiio. Y 3B'A3KYy 3
UM BEpCTATH TYT 3aCTOCOBYIOThCS crieliaibHi 1
BY3bKOCTEI1aJII30BaH1; MPUCTPOI Uil OOpOOKHM MarTh OyTH TaKOXK
CHeliabHAMH, TPU3HAYCHUMHU JJIsI BUKOHAHHA TUIBKHA OJHIET
omepaiiii. Yacto Take cmemiaabHE YCTAaTKyBaHHS € HEBIJI€MHOIO
YaCTUHOIO BEepCTarta.

32 Htclz e d d3 1 terdxdaupdidfiisi dgiporiec mependauae
KOHIICHTPAIIII0 OTepalliii, 0 BUKOHYIOTHCS Ha OaraTOIIMUHACIbHUX
aBTOMaTax (puc. 2.3), HaIriBaBTOMaTax, arperaTHux,
0araTono3uIiitHuX, 0araTopi3IeBUX BepcTaTax, OKPEeMO Ha KOKHOMY
BepcTaTi a00 HAa aBTOMATU30BAHUX BEpCTaTax, 3B'sI3aHUX B OJIHY JIHIIO
(aBTOMATH4H1 JIiHIT), SIKI BUPOOJSIOTH OJIHOYACHO KIJIbKa oOrlepairiit
IpyU Maliil BUTpPaTl OCHOBHOTO (T€XHOJIOTiYHOTrO) 4acy. I[lomiOHi
BEpPCTAaTH BCE IIMPIIE BIPOBATKYIOTHCS Y BHUPOOHUIITBO; OCOOJIHMBO
IIMPOKOTO 3aCTOCYBaHHS BOHM HaOyJdd B aBTOMOOUIBHOMY 1
TPAKTOPHOMY BUPOOHUIITBI.

TexHluyHa oprasizailisi MacOBOro BUpOOHUIITBA Ma€ OYTH JIOCUTH
NOCKOHaJow. Sk yXe 3a3Hayanocsi, TEXHOJIOTIYHUU Tmpolec Tpeda
PO3pOOJISITH JTOKIaIHO 1 TOYHO SIK 100 METO/IiB OOpOOKH, TaK 1 11010
PO3paxXyHKIB OCHOBHOTO (TE€XHOJOTTYHOT0) 1 JOMOMIXHOTO Yacy.

OO6OnangHaHHSA CA1J TOYHO BHU3HAYATH 1 PO3MILLYBATH TaKUM
YUHOM, I[00 MOr0 KUIBKICTh, TUIH, KOMIUIEKTHICTD 1 MPOYKTUBHICTh
BIINIOB1Ja/IM 3aJaHOMY BHUITYCKY MPOJYKIIIi.

Oco0MBO BaXJMBE 3HAYEHHS B MAacOBOMY BHUpPOOHUIITBI Mae
OpraHizailisi TEXHOJOTIYHOIO KOHTPOJIIO, OCKIIbKH HEIO0CTATHBO
peTenbHa TeEpeBipka JAeTajled 1 HeCBO€YacHE BiAOpaKOBYBaHHS
HETIPUJIATHUX  JeTajeld MOXYTh TIPU3BECTH JO 3aTPUMKH 1
pO3JIaJIHaHHSL BChOrO BHpOOHMUYOro mpoiiecy. Haiikpaii pesynbratu
JOCSATAIOTHCS TIPM  BUKOPHUCTAaHHI (76 MOJKJIHMBO) aBTOMATHYHOTO
KOHTPOJIIO B TIPOIECi 0OPOOKH.

Opranizaiisi nocTtayaHHs po0OOYOro MicClsi OCHOBHUMHU 1
JOTIOMDKHUMHK ~ MarepiajaMu,  HamiBpaOpukatamu,  pi3ajbHUM,
BUMIPIOBAJIbBHUM Ta JOMOMIXHUM 1HCTPYMEHTOM, HMPUCTPOSIMU TOIIO
Mae 3a0e3redyBaTu 0e3nepediiHICTh POOOTH.
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VfMjte 2detsdzlz 9o shitetemistad Y ai' neranein i
cepii BUpPOOIB, PETYJISIPHO MOBTOPIOBaHI Yepe3 MEBHI MPOMIKKHU Hacy.
CepiitHe BUPOOHUIITBO € 0AraTOHOMEHKJIATYPHUM; HOTO XapaKTepHa
O3HaKa — BHWKOHAHHSA Ha OUIBIIIOCTI POOOYMX MICIb IO KIJbKa
NEepI0AMYHO MTOBTOPIOBAHUX OIEpalliii.

[Tpu cepiitHOMy BHPOOHHIITBI BUPOOU BUTOTORIAIOTH § Otels © W d3d
ta (abo) | J tc ', Modg&nanaroThest 3 OAHOMMEHHHX, OJHOTUITHUX 32
KOHCTPYKIII€IO 1 OJTHAKOBUX 3a PO3MipaMu BUPOOIB, SKI 3aITyCKAIOThCS
y BHUPOOHUITBO OAHOYACHO. OCHOBHHMM MPUHIIMIIOM IIHOTO BHUIY
BUPOOHUIITBA € BUTOTOBJICHHS BCl€i mapTii (cepii) LUIKOM SIK B
00poO11i AeTanei, Tak 1y CKJIaJaHH].

[Tousarram «ff Otcls ' m¥3mMBaeThCs KUIBKICTH J€TaleH, a
NoHATTAM «f) J % ' —W KUIBKICTh MaIllMH, 10 3aMyCKalThCA Y
BUPOOHUIITBO OAHOYAcHO. KinbpkicTh Aertaneid y mapTii 1 KUIBKICTb
MalIuH y cepii MOXKYTb OyTH pPi3HUMH.

Opnna 3 HaWBaXJIMBILMIMX TEpEBar CEpiitHOro BUPOOHUIITBA HAJl
OJIMHUYHUM T[IOJIAra€ B TOMY, IO B CEpPIHOMY BHUPOOHUIITBI BCS
napTis  JeTalied 3amyCKaeTbCs y BHPOOHHUIITBO OJIHOYACHO, IO
3a0e3rnevyye MOBTOPIOBAHICTh OIEpallii, Ipu SKIA BHUTIHO IIHPOKO
3aCTOCOBYBAaTH CIHEIlalibHI MPUCTPOi 1 CHemiandbHl pi3ajibHI Ta
BUMIPIOBaJIbHI 1HCTpYMEeHTH. KpiM TOro, BUTpaTH Ha MiATOTOBKY 1
HaJIaro/P)KEHHS BEPCTATIB PO3MOAUISIOTHCS Ha BCIO KUIBKICTh JeTanen
y JAaH1{ maprii.

Bemnunnaa maprii  geranell  BCTAHOBIIOETHCS 3aJIEKHO  Bij
PI3HOMAHITHOCTI HOMEHKJIATypy BUPOOIB 1 piuHOI KIJIBKOCTI BUPOOIB
KOKHOTO THUITy 1 PO3MIpY; KUIBKOCTI HEOOXIJHOTO MNEPIOAUYHOTO
BUIYCKY BHUpOOIB (Bl TEpMIHY 3aMOBJICHHS); KOMIUIEKTHOCTI
NPOAYKINi, 10 BUIYCKAETHCI; TPUBAJIOCTI OOPOOKM pAeTaier 1
CKJIaJlaHHS ~MAIlUHM; CKJAIHOCTI, TPHUBAIOCTI 1 COOIBApTOCTI
HaJaroJKEHHS BepCTaTiB; HasIBHOCTI 3aracy MaTepiaiB.

[Tpu BI/I60p1 BEJIMYMHU TApTii JeTajieil BUHUKAE TUTAHHSA,
HACKIJIBKU JOIIIJIBHO 1 peHTadenbHO Opatu i B po3Mipi, IO
NIepPEBUIIYyE MOTPEOy B IETANAX HA TEBHUM MPOMDKOK 4Yacy, OCKIJIBKH
Marepiajl, BUTpAaueHU HAa BUTOTOBJICHHS JeTajieH, 1 BKJIAJCHI B HUX
KOIIITH TpHBaJmﬁ yac nepeOyBaroTh 0€3 pyXy, TOOTO 0€3 0obopoTy. 3
1HIIOro OOKY, BiJIOMO, IIO0 YUM OUIbIIE KUIBKICTh JeTajed y maprii,
TAM MEHIIIE MATOTOBYO-3aBEpIIAIBLHUN TIepioa 1 CO61BapTICTI>
HaJaroJKEHHS BEPCTaTiB, 10 MPUNALAIOTh Ha OJHY JIeTallb; 3BIACH
BeJIMUMHA TapTii Mae OyTH TaKor, 1100 MOEAHAHHS IUX (haKTOPiB
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OyJi0 HAaWOUIBII CHPHUATIMBUM, TOOTO MO0 HEOOXITHUM MaTepian 1
KOILITU, BUTPAUYCHI Ha JIeTajll, BAKOPUCTOBYBAJIUCA SIKOMOTA IIBUJIIIIE 1
00 BUTPATH HA HAJAroJKEHHsI, 110 MPHUIIAJal0Th Ha OJHY JAeTalb,
Oynu MiHiManbHUMM. [lapTiga neraneil, 1mo 3aA0BOJIBHSE 11 YMOBH,
HasuBaeThbcA B Is d di3O dz! dzts

VY cepiliHOMY BUPOOHMIITBI 3aJI€KHO BIJl KUIBKOCTI BUPOOIB Y
cepii, iIXHbOT'0 XapakTepy 1 TPYAOMICTKOCTI, YaCTOTU TOBTOPIOBAHOCTI
Cepiii MPOTIroM POKY PpO3PI3HAIOTh BHpoOHWIITBO H t6° B dztsfj to* 2
mJ toj 4 dg' @Mz dzd € ts Mlhxeii pd3dajiin € yMOBHUM st
pI3HUX rajgy3ed MamnMHOOYIyBaHHS: MIPH OJIHIM 1 TiM camiil KIJIBKOCTI
MallliH y cepli, aje pi3HUX PO3MIpPIB, CKIATHOCTI 1 TPYAOMICTKOCTI
BUPOOHHUIITBO MOXK€E OyTH BIJIHECEHO J0 PI3HUX BUJIB.

[ 6’ Bdetsd o' 2 dzJ madnmptadseBadzcfay [SmoiEu
TEXHOJOTTYHUMU  OCOOJIMBOCTAMHU /10 OAMHUYHOIO. Y  HBOMY
3aCTOCOBYIOTh ~ TEPEBAXKHO  YHIBEpcajdbHEe  oOOnagHaHHA (3
pO3TalllyBaHHSM HOTO B I€XaxX 3a TUIIAMHU BEPCTATIB), YHIBEpCAIbHUN
po0OOUHil 1 BUMIPIOBAJILHUIN IHCTPYMEHT.

YV ojdzdStshmj te’ 2 dzts dizlzopsnd A teiisepodzaguuyMs 9 °
oONMaHAaHHAM  JIOCUTh  IIUPOKO  3aCTOCOBYIOTh  OOJagHAHHS
CHELIAIBHOTO MPU3HAYEHHS 1 arperaTHi BepcTaTH. Y CTaTKYBaHHS B
[[eXax PO3TAllOBYIOTh HE 3a THUIIAMHM BEPCTATiB, a 32 BUTOTOBJICHUMU
npeaMeTaMu 1 B PsAZil  BUMAAKIB BIAMNOBIIHO JI0 BUKOHYBAaHHUX
TEXHOJOTYHUX TmpoueciB. [lopsn 3 yHiIBepcaabHUM 3aCTOCOBYIOTh
creniagibHUi poOOUYMid 1HCTPYMEHT, TPaHWYHI KaliOpu 1 KOHTPOJbHI
npuinagu. OOpoOKy 3aroToBOK BHKOHYIOTH Ha  IONEPEIHBO
HaJaIITOBAaHUX BEpPCTaTaX.

4Jj o] Hdz BMJ to' 2 dzpcinae dpanibidiedzdcuglsvidxis
BEJIUKO- 1 JpiOHOCcepiiiHuM. Ha po3Mip mapTii B cepeiHbOCEPIHHOMY
BUPOOHHUIITBI, TIiJI SKUM PO3YMIIOTh KIUJIBKICTh 3aroToBOK, IO
OJIHOYACHO 3aIllyCKaloThCsl y BUPOOHUIITBO, BIUIMBAIOTh PIYHUN
BUMYCK BUPOOIB, KaJICHAApHI TEPMIHM iX BHUIIYCKY, TPHUBAIICTh
nporeciB o0poOku (CKiIaJaHHA) 1 HaJaroKEHHS TEXHOJOTTYHOTO
yCTaTKyBaHHS. Y JpiOHOCEepiiiHOMY BHUPOOHMIITBI PO3MIip mMapTii
3a3BUYail CTAHOBUTH KIJIbKA OJIMHUILG, Y CEPEIHBOCEPITHOMY — K1JIbKa
JIECATKIB 1 Y BEJTUKOCEPIMHOMY — KUJIbKA COTEHb JeTasei.

VY cepiifHOMY BHPOOHUIITBI TEXHOJIOTIUHHI TPOIEC MEPEBAKHO
nudepeHIiioBaHuii, TOOTO PO3UJICHOBAHUN Ha OKpeMl oreparlii, sKi
3aKpIMJICH] 3a IEBHUMH BEpCTaTaMHU.

41



Bepctati  TyT  3acTOCOBYIOTHCS ~ PI3HOMAHITHHUX  BHIIB:
yHIBEepCalbHI, CIICIiai30BaHi, CIemiaibHI, aBTOMaTHU30BaHi, arperaTHi.
BepcraTHuii nmapk mae OyTH CIeliaili30BaHUM y Takidl Mipi, mo0 OyB
MOXJIMBUM TepexiJl BiJ BHUPOOHUIITBA OJHIET cepii MalmuH 70
BUPOOHUIITBA  1HINOI, SKa  BIAPI3HAETHCS  BiJ  MEpIIOl B
KOHCTPYKTUBHOMY BiJHOIIICHHI.

[Ipn BUKOpHCTaHHI YHIBEpCAJIbHUX BEPCTATIB MAaOTh HIMPOKO
3aCTOCOBYBATHCSl  CIEIiali30BaHi 1  CIHELiaJibHI ~ TPHUCTPOI,
CHeliali30BaHu 1 CIeliadbHUM pi3adIbHUM 1HCTPYMEHT 1, HApEUITi,
BUMIPIOBAJIbHUM 1HCTPYMEHT y BUIJISAJlI TPAaHUYHUX (CTaHIAPTHUX 1
cremiagipHuX)  KamiOpiB 1 malJjoHIB, skl  3a0e3medyroTh
B3a€EMO3aMIHHICTh 00poONeHuXx naetaiei. Bce 1me oOnagHaHHsa 1
OCHAIIEHHS B CEPITHOMY BUPOOHUIITBI MOXHA 3aCTOCOBYBATH JIOCUTh
IIMPOKO, OCKUIBKM IIPU MOBTOPIOBAHOCTI MPOLIECIB BUTOTOBJICHHS
OJHUX 1 THX CaMHX JeTajed 3a3HaueHl 3acOO0M BUPOOHHUIITBA JIAIOTh
TEXHIKO-C€KOHOMIYHUI €(eKT, SKUM 3 BEJIMKOI0 BHUTOJOI OKYyIae
BUTpaTy Ha HUX. OJIHAK Y KOXKHOMY OKPEMOMY BHUIIJIKy MpU BUOOPI
CreriaJgbHOro abo  CIeIiaj]i30BaHOI0 BepcTaTa, BHUTOTOBJICHHI
JOpororo o0nagHaHHS a00 IHCTPYMEHTY HEOOXIAHO MiApaxoBYBaTH
BUTPATH 1 OUIKYBAHUN TEXHIKO-€KOHOMIYHUM €(EKT.

CepiitHe BUPOOHUIITBO 3HAYHO EKOHOMHIIIE, HIX OJWHUYHE,
OCKUIBKA TOBHE€ BUKOPHCTaHHS YCTaTKyBaHHs, CHeLIaIi3ailis
pOOITHUKIB, 30UIBIIEHHS MNPOAYKTHUBHOCTI TIpall 3a0e3MedyroTh
3MEHIIEHHS! COO1BAPTOCTI MPOTYKIIii.

CepiitHe BUPOOHUIITBO € HAWOUIBII MOIIMPEHUM BUIOM BUPOO-
HUIITBA B 3arajlbHOMYy 1 CEpeIHbOMY MaIIMHOOyayBaHHI. J[0 LBOTO
BUJy BUPOOHMIITBA HAaJEXaTh: BEpPCTATOOYIyBaHHS, BUPOOHMIITBO
IpeciB, KOMIPECOPIB, HACOCIB, BEHTWISATOPIB, TEKCTWJIBHUX MAIIIHH,
epeBOOOPOOHUX BEpCTATIB, YCTaTKyBaHHS MJig XapyoBOi 1 JCOBOIi
MIPOMUCIIOBOCTI, JIJI1 KOMYHAJbHOT'O TOCTIOIapCTBA, TPAHCIIOPTY 1 T. .

B sH ddzd ydets dslz 9 shigytxaodgdsnplsoa mupoxoi
HOMEHKJIATYPH Y BITHOCHO MaJuX KIJIBKOCTSX 1 YaCTO 1HAMBITYaJIbHO,
TOMY BOHO Ma€ OyTH YHIBEpPCAJIbHUM 1 THYYKUM JJIS BUKOHAHHS
pI3HUX  3aBJaHb. BWUroTroBieHHsT BUPOOIB ab0 30BCIM  HE
MOBTOPIOETHCA, a00 TMOBTOPIOETHCS YEpPe3 HEBM3HAUYEHI MPOMIKKU
gacy. XapaKTepHOI O3HAKOK OJUHUYHOTO BHUPOOHHUIITBA €
BUKOHAHHS Ha POOOYHUX MICISIX PI3HOMaHITHUX omepaiii. [Ipoaykitis
OJIMHUYHOTO BHUPOOHUITBA — MAIIMHM, $KI HE MalOTh LIUPOKOIO
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3aCTOCYBaHHS 1 BUTOTOBJICHI 32 1HAWBIAYaIbHUMU 3aMOBJICHHSIMHU, 1110
nepeadavaroTh BUKOHAHHS CHELIaJibHUX BUMOT. J[0 HHMX Halexarthb
TaKOX JOCHIAHI 3pa3Ki MAIlIMH Yy PI3HUX TATy351X MAalIUuHOOYTyBaHHS.
OpuHryHe BUPOOHHUIITBO XapaKTepHE YIS BAXKKOTO MAITMHOOY TyBaHHS,
MPOJYKIIEIO SIKOTO € BEJIMKI T1APOTYpOiHH, YHIKAIbHI METAJIOP13aIbHI
BEpCTATH, MPOKATHI CTAHU Ta 1HIIIE 00JIaIHAHHS.

[TopiBHSHHS PI3HUX THUIIIB BUPOOHUIITBA HaBEeACHO B TabI. 2.1.

Tabmums 2.1
[Toka3HUKH, 0 XapaKTEPU3YIOTh OCHOBHI THITH BUPOOHUIITBA, [29]
[Toka3Huk Bupo6uuirso
OJIUHUYHE cepiiiHe MacoBe
KimpkicTs OnuHuIl Bix nekuipkox Bin nexuipkox
MPOAYKIII OJTHOTO JIECSTKIB J10 THCAT 10
HallMEHYBaHHS Ha neKinbKoX Tcsy | ACKUIBKOX
pik mTyK COTEH THUCSY
MTYK

[ToBTOproBanicth | Bunmaakosa Perynsapna besnepepBHa
BUITYCKY
Howmenxkiarypa [IIupoka O6mMexeHa Jlye HeBenrka
POYKITIT
Xapakrtep Hocnigna abo | Bcranosnena abo | CtanmapTHa
MPOAYKITIT crerjajibHa CTaHJIapTHa
[TobymoBa Texnomnoriuna | [IpenmeTtHo- [TpeameTHa abo
BHUPOOHUYNX TEXHOJIOT19Ha a00 | TPeMETHO-
1[eXiB TEXHOJIOT1YHA TEXHOJIOTTYHA
Merto Onunnynuid 3 | [lapriiinuii 3 [Iupoke
oprasizarii BUKOPUCTaHHAM | BUKOPUCTAHHAM | 3aCTOCYBAHHs
BHUPOOHUIITBA TIapTIMHOTO HA | oKy MIOTOKY

OKpEeMUX

JUTBHHAISX
Creramizaris BincyTHs Ha BukonanHi Ha Bukonanui
pOOITHUKIB HeKiHBngX OJIHIET omeparrii

oreparii

Crermiaizanis Vuisepcanpue | Cneniamsosane, | CnewmianbHe
o0afHaHHS abo Ha OKpCMHX

crenianizopane | AVIPHAIUIX

yHIBepCcaabHe
Po3ramryBanus 3a rpynamu 3Milane 3a XozioM
00 IHAHHS TEXHOJIOTIYHOTO
IpoIIeCy

43




KoxHoMy 3 onucaHuX BUIIE BUAIB BUPOOHUITBA (OAMHUYHOMY,
CEepiiHOMY, MAacOBOMY) BIJIACTHB1 BIAMOBIAHI METOAW OpraHizamii
pobOTH 1 crocoOM po3TallyBaHHS OOJaJHAHHS, SKi BH3HAYaIOThCS
XapakTepoM BUPOOIB Ta BUPOOHHYOIrO MPOIECY, OOCATOM BUITYCKY 1
pSAIOM 1HIIUX (PaKTOPIB.

[cHYI0TH Taki OCHOBHI METOAM OpraHi3aiiii poooTH:

1.1 O o dH O] . chiadz@se, daOmdadzi  guHOM,
OJIMHUYHOMY BHUPOOHMIITBY, a TaKOX [JII OKPEeMHX JeTallei
3aCTOCOBYEThHCA B CEPIMHOMY BUPOOHUIITBI.

Bepcrat po3TamoByrOTh 32 03HAKOI OTHOPIAHOCTI 0OpOOKH,
TOOTO CTBOPIOIOTH MIJIbHUIII BEpPCTATIB, NMPU3HAYECHUX [JI1 OJIHOTO
BUJIy 00OpOOKH, TOKAPHUX, CTPYTadbHUX, (PpEe3epHUX Ta 1H.

2.1 toJ H d3] 1Bdz@uBa, TroJIOBHUM YHHOM, CcepiiiHOMY
BUPOOHUIITBY; IJII OKPEMHUX JACTaJel 3aCTOCOBYETHCS B MacOBOMY
BUPOOHUIITBI.

Bepcrati po3TamoBylOTh Y MOCIIJIOBHOCTI TE€XHOJOTTYHUX
omepaiiii s oxHie€i abo0 NEKIIBKOX JeTalield, MmO NoTpeOyroTh
OJIHAKOBOTO TMOpPSAAKY oOOpoOku. VY Tiil camiii MOCHIIOBHOCTI,
OYEBHUIHO, YTBOPIOETHCSA 1 pyx pAetaneil. Jlerani oOpoOsitoTh Ha
BepcTaTax mapTisiMH; IPU [IbOMY YaC BUKOHAHHS Olepallii Ha OKpeMux
BepcTarax Moke OyTH HE IIOTOJDKCHHH 3 IHIIMMH BepCTaTaMH.
BurortoBneni geranm mijg yac poOOTH 30epiratoTh Ol BEpCTaTIB 1
MOTIM TPAHCIOPTYIOTh 117100 mapTiero. JleTamnl, Kl OYIKYIOTh HAIXO/I-
KEHHS Ha HACTYIHUW BepcTaT JJIsS BUKOHAHHS YEproBOi orepairii,
30epiraroTh a00 O BepcTaTiB, a00 Ha CIEIlaJIbHUX MalIaHYuKax
MDK BepCTaTaMM, Ha SIKUX TTPOBOJIUTHCS KOHTPOJIb JIeTaleH.

3.1 slstsGitpotts’ 2adp® L o -tzdzls 5 ¢ tsBn@rusa
CEepIMHOMY BHPOOHUITBY; BEPCTATH PpPO3TAIIOBYIOTh TaKOX Y
MOCTIJOBHOCTI TEXHOJIOTIYHUX OMepalliii, BCTAHOBJICHIN JIJIs JeTalleH,
o0 0OpOOJIAIOTHCS Ha MaHid BepcTarHid JiHII. BupoOHHIITBO e
NapTISIMU, IPUUOMY J€Talll KOKHOT MapTii MOXKYTh JEUIO BIAPI3HITUCS
OJIHA BiJl OAHOI po3MipaMH a00 KOHCTPYKIII€IO, JOMYCKalOTh, OJHAK,
0o0poOKy iX Ha OJHOMY 1 TOMY camMoMmy oOJjanHaHHI. BupoOoHMUmMit
MpoIleC BEACThCS TAaKUM UYHWHOM, III0 Yac BUKOHAHHS oOllepallii Ha
OJIHOMY BepCTaTl TOTO/PKEHO 3 YacoM poOOTH Ha HACTYyITHOMY
BepCTaTi; AeTajl AaHOi MapTii MepeMillyoTh 3 BepcTaTa Ha BepCTar y
MOCIJJOBHOCTI TEXHOJIOTIYHUX ONEpalliil, CTBOPIOI0YN OE3MEPEPBHICTh
pyxy. llepenanaromkeHHs BepCTaTiB, MPUCTPOIB 1 1HCTPYMEHTIB, a
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TaKoXX mepedy1oBa BUPOOHHUYOTO MPOIEeCy MpHU Mepexoal Ha 0OpoOKy
IHITAX PI3HOBHUIIB MOMIOHUX AeTajel 3a0e3MeUyI0ThCS MOMEePEIHbOI0
TE€XHIYHOIO M1JITOTOBKOIO.

4.} tewWJdiz IstfiSists. dBnactuBa MacoBoMy 1 B MEHIINIM Mipi
BEJIMKOCEPIMHOMY  BUPOOHHUIITBY; BEpCTaTH  PO3TAIIOBYIOTh Yy
MOCIJOBHOCTI TEXHOJIOTIYHUX OIEpalliii, 3aKpIICHUX 3a MEBHUMU
BepcTaTaMH; JeTalll 3 BepcTara Ha BEpCTaT MepealoTh NOMITYYHO, alle
CUHXPOHI3aIlld 4Yacy Omepaiiii BUTPUMYEThCSI HE Ha BCIX JUISTHKAX
JiHIM, TOOTO 4Yac BHUKOHAHHS OKpPEMHX ONepaliil He 3aBXKIu
OIHaKOBUK (200 KpaTHUM TakTy); BHACIIJOK LHOr0 OJM3BKO
BEpCTaTiB, y SIKUX 4Yac BHUKOHAHHS omeparlii OiIblle TakTy,
CTBOPIOIOTHCSI 3aJIJIM HEeoOpoOsieHuX neraneil. Taka ¢gopma poOoTH
HasuBaeThcs iHOMI Y Z dzd My ydqdz f slstsC s5d3

TpancnopryBanHs neraneid BiJ OJHOTO POOOYOro MiCHS [0
THITIOTO 3MIMCHIOETHCS POJIbraHTaMU, MMOXUIMMH JJOTOKAMH Ta 1HITUMHU
HEMEXAaH130BaHUMU TPAHCIIOPTHUMU IIPUCTPOSIMH; 1HO1
3aCTOCOBYIOTh 1 KOHBEEPH, SIK1 CIIYKATh TYT TUIBKU TPAaHCIIOPTEPAMH.

510 J L § J to] tco dzd d3 Bnafrimds =iGisEnd3 macoBomy
BupoOHUNITBY. [lpm 1pOMy MeToal opranizaiii poOOTH BepcTaTu
PO3TAIIOBYIOTh Yy MOCIIAOBHOCTI ONepaliid TEXHOJOTTYHOTO MPOIIECY,
3aKpIIJICHUX 3a TEBHUMH BepcTaTaM{, Yac BHKOHAHHS OKPEMHX
omepamid Ha BCIX poOOYMX MICHAX MOPUOJIM3HO OJIHAKOBUM a0o
KpAaTHUH TAKTY, 3aBMISIKH YOMY JOCSTAEThCI CUHXPOHI3aIlisl oneparin 1
CTBOPIOETHCA MEBHUN TAKT pOOOTH JIJIsl BC1€1 MOTOKOBOI JIIHII.

PO3pi3HAIOTE  JIEKIIbKA PI3HOBUAIB POOOTH O€3MEpPEepBHUM
OTOKOM:

a) 3 mepenadero aetane (BUpoOiB) MPOCTUMHU TPAHCIOPTHUMU
MPUCTPOSIMHU — 0€3 TIATOBOrO eJieMEeHTa (POJIbTaHTH, CKOB3aJla, CXUIIH,
TIOXHJII YKOJIOOH TOIIIO);

0) 3 MepioAMYHOI0 Moaavueto JAeTaneld (BUpoOiB) TPAaHCTOPTHUMU
MPUCTPOSIMH 3 TATOBUM €JIEMEHTOM.

IlepecyBaHHs neTayieil Bil OAHOTO POOOYOro MICIS 10 1HIIOTO
MIPOBOJUTHCS 3a JOTIOMOTOI0 MEXaHIYHUX KOHBEEPIB, SKI PyXarOThCs
nepioguyHo — mnomroBxamMu. KoHBeep mepeminlye Jerainb 4epe3
IPOMIKOK Yacy, KWW BIAMOBIAA€E BEIUYMHI TaKTy poOOTH, MPOTATOM
SKOTO KOHBEEP CTOITh 1 BUKOHYEThCA poOoya orepallisi; TPUBAIICTb
BUKOHAHHS ONepalii TpuOJM3HO JOpIBHIOE (200 KpaTHA) BEJIMYMHI
TaKTy poOOTH, KU MIATPUMYETHCI KOHBEEPOM MEXAHIUHO;
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B) 3 Oe3MepepBHOI0 T0/1auet0 AeTalield (BUpOOiB) TPAaHCIIOPTHUMH
IPUCTPOSIMHU 3 TIATOBUM €JIEMEHTOM; Y IIbOMY BHUIAJKy MEXaHIYHHM
KOHBEEP PYXAEThCS OE3MEpPEepPBHO, MEPEMIIIYIOYM PO3TAIIOBaHI Ha
HbOMY JA€Tajll BI OJHOTO pobodoro micus 10 iHmoro. Omepairis
BUKOHYETBCS TMiJ 4Yac pyXy KOHBEEpa; NpPH LbOMY JeTallb abo
3HIMA€EThCS 3 KOHBEEPA /11 BUKOHAHHS OIepallii, a0 3aIMIIaeThCs Ha
KOHBEEPl 1 B IIbOMY BHUIIAJIKy OIEpallisi BUKOHYEThCA 1T 4Yac pyxy
netani pasom 13 KoHBeepoM. IIIBUAKICTE pyxXy KOHBeepa Mae
BIINIOBiJaTH Yacy, HEOOXIJHOMY Ha BHMKOHaHHS omepamii. Sk 1 B
MOMEPEAHHOMY BHMAAKY, TaKT POOOTH MEXAHIYHO MIATPUMYETHCS
KOHBEEPOM.

Jns  BCIX PpO3MIIAHYTHX BHUIOAJKIB poOOTH Oe3nepepBHUM
MOTOKOM MOYXHa BCTAHOBUTH, IO BHUPIMIAIHHUM (PAKTOPOM, IO
OOyMOBIIIOE€ JOTPUMAHHS TPHUHIUITY O€3MEepepBHOIO IMOTOKY, € HE
MEXaHIYHE TPaHCIIOPTYBaHHS JeTajel (BUpoOiB), a TAKT BUITYCKY.

v OCIs o O(H ierépBalz yacy, uepes skuil TEPiOIUUHO
MPOBOJUTHCS BUITYCK BUPOOIB MIEBHOTO HAMEHYBAaHHS, TUIIOPO3MIPY 1
BUKOHAHHS.

[Ipy mnpoeKkTyBaHHI TEXHOJIOTIYHOTO MPOLECY MEXaHIYHOI

00poOku netaneii f SIstsC s BE 5 9 doBoezsapds®i O

MOTOKOBO-CEPIMTHOr0 — Ma€e OyTH BU3HAUYEHUI TaKT BUITYCKY JE€TajleH 3
MOTOKOBOI JIiHIi, TOOTO MPOMIXKOK 4Yacy, 110 BIJIOKPEMIIIOE BUITYCK 3
MOTOKOBOI JIIHIT JBOX HACTYIMHUX OJIHA 33 OJHOIO JIETAJICH.

[Ipu s ts &ifgjotds 2 dmitpaBHaTBi 111 mOCATHEHHS
JOCTaTHbOT'O 3aBaHTAKEHHSI BEPCTATIB IO KOKHOI 3MIHHO-TIOTOKOBOI
JiHIT TOPUKPIIUIIOIOTECA I OOpOOKM KUIbKa JeTalied pi3HUX
HallMEHyBaHb, CXOXKHX 3a po3MipaMu 1 KOHQIrypali€w, i SKUX
NEpEHAJIarO/KEHHSI BEPCTaTIB HECKJIAJHI 1 HE MOTpeOyrTh Oarato
yacy abo Jis sIKUX 30BCIM HE MOTPiOHO nepeHanaroxeHHsa. Oopooka
TaKUX JIeTajlel Ha JiH1i MPOBOJUTHCS MOMEPEMIHHO MapTIAMU AeTanei
OJIHOTO HailMeHyBaHHs. TakuM 4YHWHOM, Ha TOTOKOBIHA JiHII
00pOOJIAIOTECA MPOTATOM POKY JeTajll pi3HUX HallMEHYBaHb B PI3HIN
a00 0HAKOBIM KUTHKOCTI.

IIpy MOTOKOBO-MacoBOMY 1 MOTOKOBO-CEpIMHOMY (3MiHHO-
MOTOKOBOMY) BHPOOHHUITBI Mae Oytu gocsarayto M d dzm t6 S
st j t6,@a§To ImopsaKyBaHHS OMNEPAIIMHOTO Yacy BiJIIOBIIHO IO
OPUMHATOI BEIUYMHM TaKTy, IO HEOOXITHO Uil CTBOPEHHS
oesmepepBHOTO MOTOKY. Jlmg 1mporo Bech Tporiec  0OpoOKHU
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PO3UJICHOBYETHCSI Ha OKpEMI oOlepairii, Mo 3M031 OJHAKOBi (ajie He
OluIbIlle BEIUYMHU TakTy) ab0 KpaTHI 3a 4acoM iX BHKOHAHHA (Mpu
3HAYHOMY TMIEPEBUIIICHHI BEJIMYUHU TAKTY).

HeoOximHo MaTm Ha yBa3i, IO MOXJIMBOCTEH JOCITTH
CHHXPOHI3AIlli TEXHOJOTIYHUX OMepariiid 3aBXId OuIbIIe, SKIIO
0OpOoOIIOBaH1 JIeTajli TEXHOJIOTIYHI 1 HE BUKJIMKAIOTh TPYJIHOIIIB MIPU
00poO1Il OKpEMUX MOBEPXOHbD, 110 MOTPEOYIOTh 3HAYHOI BUTPATH Hacy.

CunxpoHizallisi onepamii I0CATAETHCA PISHUMU TEXHIYHUMH 1
Oprasi3alifHIMHM 3aX0JlaMH, 10 CKJIaay SAKUX HajexaTs [11]:

1) po3uwieHyBaHHs omneparii, 1o NoTpeOyTh BUTPATH Yacy, sKa
3HAYHO TIEPEBUIIYE BEIMYMHY TaKTy, a00 00'eqHaHHS (YKPYITHEHHS)
orepalliii mpu BUTPaTI Yyacy, 3HAYHO MEHIIIM, HI’K BEJIMYMHA TaKTY;

2) 3aCTOCYBaHHS ONTHMAJbHMX PEKUMIB pIi3aHHSA, IO JAIOTh
MO>KJIMBICTh BHPIBHSATH MAIIMHHHUM Yac 3a OMepalisiMyd 1 HAOIU3UTU
HOTO 710 BEIMYUHM TAKTY;

3) 3acTocyBaHHS CIEIiaJIbHOr0, 0araTrojae30BOr0 1 HaOIpHOTrO
pI3aJIbHOIO 1HCTPYMEHTY, IO 3a0e3ledye MEHIIY BUTpaTy 4acy Ha
00poOKYy;

4) 3acTOCYBaHHS JIEKUIbKOX I1HCTPYMEHTIB JUJI OJHOYACHOI
00OpOOKH JIEKUIPKOX IMOBEPXOHb JETadl, 10 TaKoX Ja€ 3HayHe
CKOpPOYEHHS 4acy Ha 00poOKy;

5) MakcUMallbHE CKOPOYCHHS JOMOMDKHOTO Yacy IUIIXOM
3aCTOCYBAaHHS CIICIIiaJIbHUX, MMHEBMaTUYHUX, T1JpaBIIYHUX,
MTHEBMOT1JIPaBIIYHUX 1 0araTOMICHUX MPHUCTPOIB, MOBOPOTHUX CTOJIIB
TOILIO;

6) omHOYacHa O0O0poOKa JEKILIbKOX JeTajcd, Mo CIpHUse
3MCHIIICHHIO MTYYHOTO Yacy;

7) MakKCUMaJIbHO MOJKJIMBE 3aCTOCYBaHHS aBTOMaTH3allii Ta
MexaHi3allii BepcTariB, aBToMaTH3allii KOHTPOJIo Jerajei (y mporeci
0o0poOKkH), 10 3a0€3MeuyloTh 3HAYHE CKOPOYEHHS MAIIMHHOTO 1
JOTIOMD>XXKHOTO Yacy;

8) 3acTocyBaHHA CIICIIaIbHUX 1 CHEIIaI30BAaHUX arperaTHUX
BEpCTATIB, SIKI TaKOXX 3a0€3MeUyI0Th 3HaYHE CKOPOUYECHHSI MAIIMHHOIO
1 TOMOMI>XKHOT'O Yacy;

Q) 3acTocyBaHHS ~ MapajeibHO  MPAIIOIOYMX  OJHOTHITHUX
BepcTaTiB (ay0siepiB) sl omepallli, yac Ha BUKOHAHHS SIKOi 3HAYHO
NEpPEBUIIYE BEIUYUHY TaKTy IOTOKOBOI JiHIl; BepcTaTU-AyOIepH
3a0€e31euyI0Th YIOPSJIKOBYBAaHHS ONEpaliifHOro 4acy BIJAMNOBIJIHO JI0
BEJINYUHU TaKTY;
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10) Mexanizamiss ~ MDKBEPCTaTHOI'O  TPAHCHOPTY  MIISAXOM
CTBOPEHHSI CIHELIAIbHUX TPAHCIOPTHUX TMPHUCTPOIB, 5Kl JAOTh
MOXJIUBICTh MIATPUMYBATU TaKT POOOTH JIiHIT;

11) BKIIIOUYEHHS B MOTIK MEXaHIYHOI 0OpOOKHM JeTaneil arperaris
1 yCTaTKyBaHHS 1HINWUX BHJIB OOpOOKM (11 TEpMIYHOI OOpOOKH,
3BapIOBAHHsI, IPECOBOr0 yCTAaTKYBaHHsI, JJIsI TIOKPUTTIB Ta 1H.), YUM
JoCsTaeThCcsl O€3MEePEPBHICTh MOTOKY 1 JOTPUMAHHS TaKTy pPOOOTH
JIHIIL

[Ipy MOTOKOBO-CEPIMHOMY (3MIHHO-TIOTOKOBOMY) BUPOOHMIITBI
JUIsl  JOCSITHEHHS CHHXPOHI3alii omepaiii, KpiM BHIIEBKa3aHUX
3aX0/11B, HECOOX1THO MOTMEPEIHBO:

a) pO3NMOAUIMTA  JeTalll Ha TPynod 3a  OJHOPIJIHICTIO
KOHCTPYKTHMBHUX 1 TEXHOJIOTITYHHUX O3HAK;

0) po3poOUTH THUMOBI TEXHOJOTIYHI MapUIPyTH IS TPy
OJTHOPITHUX JIeTaJeH;

B) PO3pPOOUTH THUIIOBY TEXHOJOTIYHY OCHACTKY ISl TIEBHUX
omepalliii, Y4uM J0CATAETHCS 3MEHIIIEHHS KIJILKOCTI MIEPEHAIArO/I>)KEHb.

Po3noain MammHOOYIIBHUX 3aBOJIIB 3a TUIIAMU BUPOOHUIITBA €
yMOBHUM. MoKHa Ha3BaTH BHUPOOHMUIITBO MACOBHMM, SKIIO Ha
OLIBIIOCTI POOOYMX MICI[b BUKOHYETHCA OJIHA MOCTIHO MOBTOPIOBaHA
omepaiisi. JKo0 Ha OUIBIIOCTI pOOOYMX MICIh BUKOHYETHCS KUIbKa
NEepPIOJUYHO MOBTOPIOBAHUX OIEpallid, TO TaKe BUPOOHUIITBO CIiJ
BBaXAaTW cepiiHUM. BIiJCYTHICTh MOEPIOAUMYHOCTI  MOBTOPEHHS
orepailiii Ha poOOYHX MICIISIX XapaKTepUu3ye OJUHUYHE BUPOOHUIITBO.

28TexXxXHONOrNi YHiIi CTb KOHCTPYKLUI

OmuuM 13 (akTopiB, IO BIUIMBAE HAa XapaKTep TEXHOJIOTTUYHUX
MPOILIECIB, € TEXHOJOTTUYHICTh KOHCTPYKI(li BUPOOY 1 BIAMOBIAHUX MOTO
JEeTaJICH.

[Ipy KOHCTpyIOBaHHI OKpEeMHX JeTajied HEOOXITHO OCATTH
BIIMOBIJTHOCTI HE TIIBKM EKCIUTyaTallliHUM BHUMOTraM, a W BUMOraM
HANOUIBII PaliOHATBHOTO 1 €KOHOMIYHOTO BUTOTOBJICHHA BHUpoOy. B
mpomy imomsrac f ted dzgydf Isj m dzs dzs ¢ "[2Q]dzts M is

YUum MeHII TPYAOMICTKICT 1 COOIBapTICTh BHUIOTOBJICHHS
BUpOOYy, TUM OLIbIIE€ BiH TEXHOJIOTTYHUNA. TakuM YMHOM, OCHOBHUMHU
KPUTEPISIMH OIIHKK TEXHOJOTIYHOCTI KOHCTPYKIli € TPYyAOMICTKICTb 1
c001BapTICTh BUTOTOBJICHHS.
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TexHoMOT1YHAa KOHCTPYKIIIS BUPOOY 1 AeTalield Mae mependadaTu
[2]:

1) MakCUMaIbHO ~ IIUPOKE  BHKOPUCTAHHA  YHi(IKOBaHUX
CKJIQIAJIbHUX OJIMHUIlL, CTAHIAPTU30BAHUX 1 HOPMAaJII30BAHUX JETaJeH 1
CJIEMCHTIB JIETaJICH;

2) sSsIKoMOTa MCHIIy KiJIbKICTh JETalicl OpPUTiHAJIBHOI, CKIIAJIHOI
KOHCTPYKIIII 1 pI3HUX HAaMEHYBaHb 1 IKOMOTa OUTBIIIY TOBTOPIOBAHICTh
OJIHOMMEHHHUX JeTajIe;

3) CTBOpPEHHS JeTajcii HaHOUIBII  pallioHaIbHOI (opMu 3
JIETKOJIOCTYITHUMU 1171 OOpOOKU MOBEPXHSIMH 1 JOCTATHBOT dKOPCTKOCTI
3 METOI 3MEHIIEHHS TPYJOMICTKOCTI 1 COOIBAPTOCTI MEXAHIYHOI
oOpoOKM JeTajiel 1 BHUIOTOBJIEHHS BCHOrO BHpPOOYy (HeoOXigHA
KOPCTKICTh JIeTajIel 1ae 3MOory o0poOJIATH iX Ha BepcTaTax 3 HAMOUIbII
MPOYKTUBHUMHU PEKUMAMHU P13aHHS);

4) HasSBHICTHP Ha JETalsIX 3pPYYHHX IIOBEpXOHbL — 0a3 abo
MOJKJIUBICTh CTBOPEHHS JOMOMIKHHUX (TE€XHOJOTIYHHMX) 0a3 y BHUTIISAIL
OOOMIIIOK, ITacKIB 1 T. 1.,

5) HAMOLIBII palliOHAIBHUK CHOCIO0 OTPUMAaHHS 3arOTOBOK JIJIst
netanel (BUIMBKIB, IITAMIIOBOK, 3 MPOKaTy) 3 po3MipaMu 1 GopMamu,
SIKOMOTa OLIBII OJIM3BKMMHU 10 TOTOBUX JETajiel, TOOTO 3a0e3MeYnTH
HaANOUIbII BUCOKUIA KOEPIIIEHT BUKOPUCTAHHSA MaTeplany 1 HaliMEeHITy
TPYAOMICTKICTh MEXaHIYHO1 OOPOOKHU;

6) moBHe ycyHeHHS a00 sSKOMOra MEHIIE 3aCTOCYBaHHS
CJIFOCAPHO-MATOHHUX POOIT TPH CKJIaJaHHI IUISIXOM BHUTOTOBJICHHS
B3a€EMO3aMIHHUX JETaJIei, 3aCTOCYBaHHA JETAICH-KOMIIEHCATOPIB 1
MeXaH13allll CKJIaJalbHUX pOOiT;

7) CIpOIlIEHHST ~ CKJaJaHHA 1  MOXJIMBICTD ~ BHKOHAHHS
napajeslbHOr0 B 4acl 1 MPOCTOpPl CKIAJAaHHA OKPEMHUX CKJIaJalbHUX
OJIMHUIIb 1 BUPOOY B LIIOMY.

TexHOMOrYHICTh KOHCTPYKIIIT BUpOOY Mae BIANOBIIATA TaKOX 1
BUMOTaM CKJaJaHHsS Ta ekciutyaraimii. OCHOBHHUMH BHUMOTaMH
CKJIaJaHHs €: 3a0e3lleyeHHsT MOJKJIMBOCTI CKJIaJaHHs Oe3 IATIHHHUX
poOiT (abo TpW MIHIMAIBHIN 1X KUIBKOCT1); CTBOPEHHS MO>KJIMBOCTI
HE3JIC)KHOTO CKJIAJIJaHHS BY3JIIB BUPOOY; HaMEHINIA KUIbKICTh JeTayeu
SK 32 HaMEHYBaHHSIMH, TaK 1 B IITyKax; HalOUIbII BUCOKUN PIBEHb
B3a€MO3aMIHHOCTI, CTaHAapTu3alli, YyHiikamii 1 HopMamizamii
CKJIQJJaIbHUX OJIMHMIIL 1 BUPOOIB;, HASBHICTh 3PYUYHUX CKJIAJAIBHUX
0a3; BUKJIIOYEHHS HeOOX1THOCTI pO30MpaHb MpH PETYJIIOBAHHI Ta 1H.
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TexHOMOT14HICTh KOHCTPYKIIIT 3ar0OTOBOK JieTajiel mepeadadae He
TUIBKA MAaKCUMaJbHY pallioHali3allil0 MeXaHI4HOi 00poOku, a U
CIPOITICHHS MPOIIECIB BUTOTOBJICHHS CAMHX 3arOTOBOK.

JIuTi 3aroTOBKM 3 4YaByHYy 1 CTajl B IIbOMY BIJIHOIICHHI MalOTh
BIIIOBIIATH TAKUM OCHOBHHM BHMOI'aM:

1) ToBIIMHA CTIHOK BUJIMBKA Ma€ OyTH IO 3MO31 OJJHAKOBOIO 0e€3
PI3KUX TIEPEXOMiB TOHKOCTIHHMX YaCTUH Y TOBCTOCTIHHI; BUKOHAHHS
i€l BUMOTHM HEOOXiJHE /i OTPUMAaHHS OJHOPITHOI CTPYKTYpH
BUJIMBKA 1 3MEHIIICHHS BHYTPIIIHBOI HAIIPYTH B HHOMY,

2) y dopmi Oyap-ikoi 3aroTOBKM Mae OyTH MpOCTHiA, Oe3
YTPYJIHEHBb PO3'€EM MOJIEIIL;

3) MoBepxH1 BUJIUBKIB, PO3TAIIOBaH1 NEPHEHAUKYIISIPHO TIIOMINUHI
po3'eMy Mojeni, MalTh OYTH 3 KOHCTPYKTHBHMMH JIMBAPHHUMU
yXWUJaMH, IJi TOTO 1100 BUTOTOBJICHHSA JUBAapHUX (POPM, CTPUKHIB 1
BUJIAJIEHHS MOJienel 3 hopm BiOyBasiocs 0€3 YCKIIaHEHb.

Ha kpecieHHsx 3aroToBOK, OTpPUMaHUX METOJIaMH IIITAMITYBaHHS 1
KyBaHHSI, Ma€ OyTH 3a3HAYEHO:

1) BiJICYTHICTh PI3KUX MEPEXOJIB y TMOMEPEUHUX IMepepizax 1
MOCWJICHHS TIEPEPI3IB Y BUTHHAX;

2) BUKOHAHHS MEPEXOJiB BiJl OJHOTO MeEpepidy M0 IpPYyroro 3a
JyraMy BEJIMKUX PaJIlycCiB;

3) 3aKpyTJIEHHS TOCTPHUX pedep y IMTaMIOBKaX.

3arabHa TEXHOJIOTIYHICTh KOHCTPYKIII BHpPOOY MoOxe OyTu
OlliHEeHAa TaKUMH Mmoka3Hukamu [20]:

1) TpyAOMICTKICTh KOHCTPYKIIii, TOOTO Yac, 110 BUTPAYAETHCS HA
BUT'OTOBJICHHS JE€Tall, CKJIaIaJIbHOI OJIMHMIT, I[IJIOTO BUPOOY (ITOBHICTIO
Ha SIKUWA-HEOYIb BU OOPOOKH);

2) Koe(]ilIEHT BUKOPUCTAHHS METATY ITPU BUTOTOBJICHHI JIETaJl;

3) CTymiHb BUKOPUCTAHHS CTaHIAPTHUX 1 HOPMaTi30BaHUX
JieTajel Ta CKIaJaIbHUX OJIUHUIIb;

4) mpOLICHTHE BiAHOIICHHS KUIBKOCTI JeTajicih OpHIriHANIBHOL i
CKJIQJTHOT KOHCTPYKITIi JO 3arajibHOi KUTBKOCTI JieTajiel y BUPOOi;

5) cTymiHb BHUKOPHCTaHHS JCTalicll y CKIaJadbHUX OIMHHIIIX
ICHYIOUHMX 1 paHille 3aCTOCOBYBAHUX PI3HOBH/IIB KOHCTPYKIII BUPOOiB
1, aHAJIOT1YHO, MAIIINH;

6) KoediIieHT TOBTOPIOBAHOCTI OTHOMMEHHUX JIeTaJICH;

7) coOIBapTICTh BHTOTOBJIICHHS JETalCH, CKJIaJadbHUX OJIUHUIIb,
I1710TO0 BUPOOY.
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OcCHOBH1 OKa3HUKH PEMOHTOIPUAATHOCTI BUPOOY:

1) xapakTepucTHKa yMOB €KCIUTyaTallii 1 peMOHTY;

2) YMOBH BHMKOHAHHS POOIT 3 TEXHIYHOTO OOCITYyrOBYBaHHS 1
PEMOHTY, B TOMY 4YHMCIl KBamiikaiis 1 CKJIaJa MEpPCOHANy, SKUN
EKCIUTyaTy€e 1 PEMOHTYE BUPOOH;

3) cucteMa MaTepiaabHO-TEXHIYHOIO 3a0e3MeUeHHs eKCILTyaTarlii
Ta PEMOHTY;

4) cepenHs TPYJAOMICTKICTh PEMOHTY 1 TEXHIYHOTO
00CITyTOBYBaHHS;

5) 0OOMeXCHHS HOMCHKJIATYPH CIICI[IaJIbHOTO 1HCTPYMEHTY i
MPUCTPOIB IIPU TEXHIYHOMY OOCIIyTrOBYBaHHI Ta PEMOHTI;

6) 0OMEXXEHHST TUTIOPO3MIPIB KPIMTUIBLHUX JICTANICH;

7) MHUpPOKE BUKOPUCTAHHS CTAaHAAPTHU30BAHMX 1 YHI(IKOBaAHUX
4acTUH BUPOOY;

8) BUMOrM 70 palliOHaJIbHMX METOJIB 1 3aco0iB KOHTPOJIIO
TEXHIYHOrO CTaHy BUPOOY B MPOILIECI EKCILTyaTallli 1 pPEMOHTY;

9) BUMOTrH 100 JOITyCTUMOCTI, JIETKO3HIMAaHHSA 1
B3a€EMO3aMIHHOCTI JieTajel, CKIaJaIbHUX OJUHUIL 1 KOMIUIEKTIB MPU
TEXHIYHOMY OOCIIyTOBYBaHHI T4 PEMOHTI;

10) BUMOTM A0 BUKOHAHHS PETYJIIOBAIBHO-IOBIIHUX POOIT Yy
MPOLIEC] TEXHIYHOTO OOCITYTOBYBAHHS 1 PEMOHTY;

11) BUMOTrM 10 KOHCTPYKIIi1l JIeTaJIel, 1110 3HOLIYIOThCS, B YaCTHHI1
MIPUCTOCOBAHOCTI JI0 BIIHOBJICHHA 10 NEPBUHHUX a00 PEMOHTHHX
PO3MipiB 13 3aCTOCYBaHHSIM MPOTPECUBHOI TEXHOJIOT11
B1IHOBJTFOBAJILHUX POOIT.

Mg 2dz' W' €Oy posymiraBOBupxTanHS B PI3HUX
MalllMHaX OJIHMX 1 TUX CaMHUX CKJIaJaJIbHUX OJWHHUIL 1 JeTajeu.
VYHidikamis mae 3MOry 30UIBIIATH OOCSIT BUIYCKY YHI(PIKOBAaHUX
BUpPOOIB Ta OpraHi3yBaTH Jid iX BUTOTOBJICHHS CIHELIAJIbHI LIEXU 1
3aBOJM 13 3aCTOCYBaHHSM TIEPEOBOi TEXHOJOTII Ta opraxizari
BUpOOHUIITBA. Bumyck y Benukux oOcsirax OJIHAKOBUX BUPOOIB Ha
CIeliai30BaHUX 3aBOjJaX BIJKPUBAE MOKIUBICTh BHUKOPUCTAHHS
OulbIll  JOpOTrOro, aje OuUIbII  MPOAYKTUBHOIO  OOJIaHAHHS,
ITHCTPYMEHTY 1 TEXHOJOTIYHOT OCHACTKH, WO CIPHUSE 3HUKEHHIO
TPYJIOMICTKOCTI ~ BUTOTOBJIEHHS  BupoOiB. Illupoko  BimoMumwu
yH1()IKOBaHUMHU BUPOOAMU € MIJUIUITHUKN KOYEHHS, €JIEKTPOABUTYHH,
JieTajl 1 B3/ aBTOMOOLTIB 1 T. 1.
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VHidikamiss BUpOOIB MPUHOCUTH CYTTEBI E€KOHOMIYHI BUTO/IH,
OJICPKyBaHI y pe3ynbTari 3OUIbIICHHS OOCSTIB X  BHUITYCKY.
BcTaHoBi€HO, 1110 3HUKEHHSI COO1BApTOCTI BUPOOIB MPHU MEPEXO0/i Bij
IpiOHOCEPIMHOTO iX BUPOOHUIITBA 10 MAacOBOIo jocsrae 75 % 1 Ouible.

MNTaHHSA O n 4 CaMOKOHTpPONHK

1. JlaiiTe BUBHAUCHHS IOHSATTS «BUPiO».

2. JlaiiTe BUBHAUCHHS IMOHSTTS «JICTaJIby.

3. o take BupoOHuuuii nponec? Ha3BiTh eTanu BUPOOHUUYOTO
IpoLIECy.

4, 1llo Take TexHosoriuaui mporec? Illo BXoauTh 10 CTPYKTypH
TE€XHOJIOTTYHOTO TMpolLeCcy?

5. IIlo Take aBTOMaru3allisi Ta MEXaH13aliss BAPOOHUIITBA?

6.1lo Bu posymiere mTig  BUPOOHUYOIO  CTPYKTYPOIO
1IITPUEMCTBA?

/.11lo Bu posymiere miJ OpraxizaliifHoOl CTPYKTYpOIO
M1IMPUEMCTBA?

8. Sxi Tunu BupoOHUNTB Bam Bimomi? JlaliTe XapakTepUCTUKY
KOKHOTO 3 HHX.

9.lllo Bu po3ymiere mi NOPUHIMIOM TEXHOJOTIYHOCTI
KOHCTPYKII1i?

10. Ilo Take yHidikariss MauH?
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PO3 /48
MawmHa SK 006" EKT BUPOOHMUUT

3LCnyxb6oBe nNpuM3IHaAa4YeHHA MaWwWUHMNU

[ O d dzQ@ipucrpiit, mpusHaueHuii I Ail B HHOMY CHII
MPUPOJIU BIAMOBIAHO IO MOTPEO JIOAUHHU.

Ha cporogni moHATTS «MalInHay Mac KUIbKA 3HAYEHD:

- MallliHA — MeXaHI3M a00 TIo€gHAHHA MEXaHI3MIB, IO
BUKOHYIOTh pyX JUIsl TIEPETBOPEHHSA €HEeprii, MarepiaiiB abo
BUPOOHUIITBA - 3 TOUYKHU 30Py MEXAHIKU;

- MallliHa — AJoMeHHa 14 (3a Menaeneesum /1. 1.);

- MamuHa (3 mosieoro EOM) — wMexaHi3M a0 TO€IHAHHS
MEXaHi3MiB, sIK1 3A1MCHIOIOTh MEBHI JOUUIbHI PyXH JIJIsi IEPETBOPEHHS
eHeprii, BUKOHaHHA poOoTH abo K [ 30upaHHs, mepeadl,
30epiranHsa, 00OpoOKH Ta BUKOPUCTAHHSA 1H(pOpMAaIIii.

[, HapemTi, 3 TOYKM 30py TEXHOJIOTIl MalIMHOOYyBaHHS:
MairHa € abo 00'ekToM, 200 3ac000M BUPOOHHMIITBA.

Tomy d3ON d dz@ucrema, cTBOpeHa mpallelo JIFOJAWHU, IS
SKICHOTO TIEPETBOPEHHS BUX1THOTO MPOIYKTY B KOPUCHY JJISl JIFOIUHU
npoxaykiiro (puc. 3.1).

Buxigawnii
MPOAYKT

[ Oh d da( >  Ilpomykuis

Enepris

Puc. 3.1. Mamuna sk 3aci6 BUpoOHHUIITBA

Ilinx mMdzzy Btso dd3 { toc dramiz® pgsdzoats dgiTko

chopMyIbOBaHE 3aBlIaHHS, JIJIsi BUPIIICHHS SKOT'O CTBOPEHO MAIIUHY

[1].
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dopMyntoBaHHS  CIy>)KOOBOrO MpHU3HAYEHHS MAIIMHU Mae
MICTUTH JOKJAIHI BIIOMOCTI, 1110 KOHKPETU3YIOTh 3arajibHe 3aB/aHHS
1 yTOUHIOBAJIbHI YMOBH, 32 SIKUX 1€ 3aBJaHHS MOK€ OyTHU BUPIIIEHO.

Cnyx00Be mNpuU3HAYEHHS MAIIMHU OMNHUCYIOTh HE TUIbKHU
CJIOBECHO, a ¥ CHCTEMOIO KUIbKICHMX IOKAa3HHKIB, II[0 BHU3HAYAIOThH il
KOHKpeTHI (yHKIIi, yMOBM poboTu 1 T.1a. DopmytOBaHHS
CJIy>KOOBOTO MPU3HAYCHHS MAIIMHUA € HAMBAXIUBIIIUM JTOKYMEHTOM Y
3aBJaHHI Ha ii MPOEKTYBAaHHS.

KokHa wmammHa CTBOPIOETBCS JUIi BHKOHAHHS TIEBHOTO
TEXHOJIOTTYHOTO MPOIIECY, B PE3yJbTaTi 3MIMCHEHHS SIKOTO Ma€ OyTH
OTpUMaHa IMPOIYKIlIS HEOOXITHOI SKOCTI. Y 3B'SI3Ky 3 LHUM 3MICT
CIIy>)kOOBOTO MPU3HAUECHHS MAIMHU Ma€ TMepeayciM BiaOUBaTH
BUUEPIIHI JIaHl MPO MNPOAYKIIO, SIKY 1 HaJIEXKUTh BUPOOJISATU: BHI,
SIKICTb, KIJIBKICTb.

YMoBU poOOTM MamuHU OepyTh 3 OMNHUCY TEXHOJIOTIYHOIO
IpOIIECY BUTOTOBJICHHS TMPOAYKIli, BOHU MICTITh KOMILJIEKC
MOKa3HUKIB 3 JOMYCTUMHMH BIAXWICHHSIMH, IO XapaKTepHU3ylOTh
AKICTh BUXIJIHOTO TIPOAYKTY (MaTepiaiy), CHOXXHBaHy €HEpTilo,
pexuMU poOOTH MAIIIMHU 1 CTaH HABKOJHUIITHBOTO CEPEIOBUIIIA.

Ckna0BOI0  YaCTUHOK OINKCY CIY>KOOBOTO  MpU3HAYECHHS
MallMHA MOXYTh OyTH BHUMOTHM JO E€KOHOMIYHOi €(EeKTUBHOCTI,
HAJIIMHOCT] 1 MPOJYKTUBHOCTI MamuHU. HeoOxiHa MpoayKTUBHICTh
MaIllMHU BHU3HAYAETHCA B PE3YJbTATI PO3POOJIEHHS TEXHOJOTIYHOTO
IPOIleCY BUTOTOBJICHHS TPOJYKII Ta TPOBEACHHS TEXHIKO-
€KOHOMIYHUX PO3PaxyHKIB.

Kpim Toro, B omuc ciy>k00BOTO NMpU3HAYEHHS MAIIMHU MOXYTb
BXOJUTH JOAATKOBI BHMOTH, SIKI HEOOXiJHO BpaxyBaTH TIpu
MIPOCKTYBaHHI 1 BUTOTOBJICHHI MAIllMHU: JI0 30BHINIHHOTO BHTJISLY,
Oe3neku poOOTH, 3PYYHOCTI 1 TMPOCTOTH OOCITYrOBYBaHHS 1
yIOpPaBIIHHSA, PIBHS IIyMY, Koe(dillieHTa KOPUCHOI J1i TOIIO.

CrouaTky Ciy»K00Be NpH3HAYEHHS MAaIIUHU (HOPMYIIOETHCS
3aMOBHUKOM B pe3yJbTaTi PO3POOKH TEXHOJOTIYHOTO IMPOIECY
BUTOTOBJICHHSI ~ MPOAYKIi 1 YTOYHIOETHCS Tpu  odopMieHHI
3aMOBJICHHS Ha TPOEKTYBaHHA MamMHA. s KOHCTPYKTOpa
dbopMyTIOBaHHS CITY>KOOBOTO TIPU3HAYEHHS MAIIMHU € BUXIJIHUM
JTOKYMEHTOM, SKHH 3rofOM JIOJAEThCS HHUM JIO KPECIICHb MAIlMHHU.
TexHomor, MO po3MOYMHAE MPOSKTYBAHHS TEXHOJOTIl BUTOTOBJICHHS
MaIllMHA 1 € 0Cc0000, BIAMOBIJAIBHOI 3a 37a4y TOTOBOI MAaIIMHHU
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3aMOBHUKY, TOBUHEH  KPUTUYHO  OLIHUTH  (OPMYJIOBAHHS
CIIy>KOOBOTO Tpu3HaueHHs MamuHu. Lle HeoOximHO M1 TOro, moo
3aBJaHHS, K1 OyAyTh BUPINIYBATHCS 3a JOMOMOIOK CTBOPIOBAHOI
MalluH{, OyJlIW BHU3HAUCHI MPaBWIbHO. SKIIO TOMUIKY a0o
HETOYHOCTI, JOMYIIEHI MPU KOHCTPYIOBAHHI 1 BUTOTOBJICHHI MAIlIMHH,
e SKOCh MOKHA YCYHYTH, TO TIOMHJIKHM y BHU3HA4YE€HHI CIy>KOOBOTO
MPU3HAYCHHS MAalMHU — 11 3alyMy — HE MIJJAI0ThCsl BUMPABJICHHIO 1
9acTO TPHU3BOAATH JO HEMOBHOIIHHOCTI a00 HEImpUAaTHOCTI
KOHCTpyKIli. Ha mnpakTuili HepiAKi BUNAIKH, KOJIM YTOYHEHHS
CIIy’)KOOBOTO TMpU3HAYEHHS MAIIMHU Ha CTajli MPOEKTyBaHHSA
TEXHOJIOTTIYHOTO TMPOIeCy MNOTPeOyIOTh 3HAYHUX KOHCTPYKTHBHUX
JIOOTIPAIFOBAHb 1 CIIPUSIIOTH I IBUIIICHHIO SIKOCTI MaIlTAHH.

32MNMOKRABK N 9MaoLWurH

CyuacHa pHHKOBA €KOHOMIKAa BHCYBAa€ TMPUHIIUIIOBO 1HIII
BUMOTH JI0 SKOCTI MPOAYKIIi, [0 BUMYCKAEThCA. Y CYYaCHOMY CBITI
BIDKUBAHHSA OyJIb-KO1 (pipMHU, T CTiIKe CTAHOBHUILE HA PUHKY TOBApIB
1 MOCIyT BU3HAYAIOTHCA PIBHEM KOHKYPEHTOCIPOMOXHOCTI. Y CBOIO
Yepry KOHKYPEHTOCIPOMOXKHICTh MOB'sI3aHa 3 JBOMAa MOKa3HUKAMU —
pPIBHEM I[IHHU 1 piBHEM SIKOCTI mpoxaykiii. [Ipudomy apyruii ¢gaxkrtop
MOCTYIIOBO BUXOAUTh Ha mepiie wicie. [IpoayKTUBHICTH Tpaill,
€KOHOMISI BCIX BHJAIB PECYpCIiB TMOCTYMAIOThCS MICIEM SIKOCTI
MPOAYKIIII.

c €' fHswe aBropurer Qipmm, 3amopyka ii TmpOIBITAHHS Ta
30UIbIIIEHHS TPUOYTKY, TOMY po0OOTa 3 YIpaBIIHHS AKICTIO Ha (HipMi —

«anbda 1 omera» Uil BChOIO TEPCOHANTY — BiJ KEpIBHUKA J10
KOHKPETHOTO BUKOHABIIS.
fmis tf tc BAHIHEIARIIING TOKA3HUK [IiSJILHOCTI

nianpueMcTBa. [liIBUIIEHHS SKOCTI MPOAYKINI 3HAYHOK MIPOO
BU3HAUYa€ BIDKUBAHHSA MIANPUEMCTBA B yMOBaX pPHUHKY, TEMIIU

HayKOBO-TEXHIYHOTO MpOrpecy, 3pOCTaHHS e(hEeKTUBHOCTI
BUPOOHUIITBA, EKOHOMIIO BCiX BU/IIB PECYPCIB, 1110 BUKOPUCTOBYIOTHCSA
Ha MAOPUEMCTBI. 3pPOCTaHHS SKOCTI MPOAYKII — XapakTepHa

TEHJIEHIliZ poOOTH BCiX mpoBiAHMX (GipM cBiTy. Bona oxonuna
€BPOTEHCHhKI, aMEPUKAHChKI 1 a3laTChKi MiAmpUEMCTBA. [ SKICTh
MPOJYKIII1, [0 BUITYCKAETHCSA, — OCHOBHUHN (PAKTOpP KOHKYPEHIIIT MiX
dipmamu.
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C €' Mis'ue cykymHicTh BIACTUBOCTEH MPOAYKINI, IO
OOyMOBJIIOIOTh 11 TPHUAATHICT, 3aJ0BOJIBHATH TIEBHI TOTpeOu
BIIMIOBiAHO A0 1i MPpU3HAYCHHS.

SIKicTh SIK (paKTOP KOHKYPEHTOCIPOMOXKHOCTI MOIIUPIOETHCS HA
BCIO HAIlOHAJIbHY €KOHOMIKY. BoHa cmpuse paiioHaIbHOMY
BUKOpHCTaHHIO pecypciB [10]

Hacaiaku HegocTaTHROIO piBHS AKOCTI mpoaykiii Taki [20]:

1. S sdesdz’ ydz

1.1. BrpaTta maTepiajibHUX 1 TPYJAOBUX PECYpCIB, BUTPAUCHUX Ha
BUTOTOBJICHHSI, TPAHCHOPTYBaHHS 1 30€piraHHs MNPOAYKIli, IO
BUMIILIA 3 JIaJy PaHIIIe MJIAHOBUX TEPMIHIB (DI3UIHOTO 3HOCY.

1.2. Brpatu y BupoOHuYii iHPpacTpykTypi (moranuii 6iTym —
MOTaHl JOpOTH, TMOTaHWUW IIEMEHT — ToraHi 3aco0u 30epiraHHs
(eneBaTopu), MOTaH1 KOMYHIKaIlli, MOraHUM 3B'SI30K 1 T. 11.).

1.3. JlonaTkoB1 BUTpATH Ha PEMOHT TEXHIKH.

1.4. JlonaTKkOB1 BUTPATH YaCy Y HACEJIEHHS HA PEMOHT MTOOYTOBO1
TEXHIKHU.

1.5. Btpatu npupogHux pecypciB y pe3yibTaTi BUKOPUCTAHHS
HU3BKOSAKICHUX MaIIWH, TPU3HAYCHUX ISl BUJOOYTKY IIMX PECYPCIB.

1.6. HemoorpumaHa BadiOTHa BHUpPYYKa 4Yepe3 HHU3bKY YaCTKY
€KCIIOPTY TOTOBOT MPOTYKIIIi.

1.7. JlonatkoBa BTpaTa BAIFOTHUX KOIITIB JIJIsi IMOOPTY TEXHIKH 1
TOBapiB HAPOTHOTO CIIOKMUBAHHSI.

1.8. JlomaTkoBi BUTpaT MaTepialiIbHUX 1 TPYJIOBUX PECYpPCiB HA
3M1MCHEHHS] 0araToJaHKOBOi 1 0araToCTyIIHYACTOI CHCTEMU OpPTraHiB
TE€XHIYHOTO KOHTPOJIIO SIKOCTI.

2dtsy’ Odzt dz

2.1. JIeirmuTHICTb BITYM3HIHOT TPOAYKITIi.

2.2. 1laginHg  mpecTHKy  NPOAYKIUi, BHUIFOTOBJIEHOI  Ha
HaIllOHAIBHUX TI1IMPUEMCTBAX.

2.3. HepoctratHe 3a70BOJICHHS MOTPe0 BUPOOHHYO-TEXHIYHOTO
Ta 0COOMCTOTO IJIaHY.

2.4. 3HMKEHHS TEMITIB 3pOCTaHHA 100pOoOYyTY HAaCEJICHHS.

2.5. HepamionanpbHa BTpaTa BUIBHOTO dYacy HAceJICHHS Ha
yCyHEHHs 1e()eKTIB BUTOTOBJICHHS TOBAPIB HAPOJHOTO CIIOKUBAHHSI.

2.6. IloripuieHHs MOpaIbHOTO KJIIMaTy B KOJIEKTHUBI.

2.7. 3MeHIIeHHS TPUOYTKY MiAMPUEMCTBA.

56



3 S sdzs@ ' ydz

3.1. JlonaTkoBl BUTpaTH Ha OYHUIIEHHA: MOBITPSHOTO OaceiiHy,
BOJIHOTO OaceiiHy, 3eMeIbHUX PECYPCIB.

3.2. JlonaTKOB1 BUTPATH HA 3aXOJIX 3 03JJOPOBJICHHS HACEICHHS.

3.3. Brpata  mpoayKTHMBHOCTI  BHUPOOHMIITBA  CLIBCHKOTO
rocroapCcTBa Yepe3 HEAOCTATHIO SIKICTh MOBITPS, BOJIU 1 IPYHTY.

3.4. Ilpuckopena aMmopTH3allisl 1 10JATKOBI BUTPATH HA PEMOHT
UMBUIBHUX OyiBeJb 1 TPAHCIOPTY 4Yepe3 MOraHy SKICTh MOBITPSHOTO
CepeIoBUIIIA.

3 HOHSATTSIM SKOCTI TICHO IOB'sI3aHe 1 MOHATTA IS | m d2' Y dzB G 5 (&
f tetsSH [z & yBigHocHOT  XapaKTEpUCTHKH  SKOCTI  MPOIYKIIIi,
noOy/I0BaHO1 Ha 31CTaBJICHHI 3HAY€Hb MOKA3HUKIB, 110 BU3HAYAIOTH
TEXHIYHY JOCKOHAJICTh OI[IHIOBAHOI MPOMAYKIIli, 3 BIJANOBIIHUMU
0a30BUMH MOKA3HUKAMH, X 3HAUCHHSIMHU.

SAKicTh NPOAYKIIiT HE OOMEXKYETHCS TIIBKH OJIHIEI0 BIACTUBICTIO,
1€ CYKYIIHICTh BJIACTUBOCTEW. BacTMBOCTI NpOAYKIII KIIBKICHO
BUPAXKAIOTHCS B MOKA3HUKAX SKOCTI.

3aranbHOBHM3HAHA KJIacH(iKallis Ha JAECATh TPy BIACTUBOCTEH 1
BIIIOBIJHO OKA3HUKIB.

] sCOL dzd € d  txipafrepuz@xoln) kapogtiuii ehekT Bif
BUKOPHUCTAHHS TPOMYKII 32 MPU3HAYCHHSAM 1 OOYMOBIIOIOTH TaTy3b
3aCTOCYBaHHs Tmpoaykuii. s mnpoaykiii BUPOOHUYO-TEXHIYHOTO
IPU3HAYCHHSI OCHOBHUM MOKa3HUKOM MOKeE CITYKUTHU
IPOIYKTUBHICTh, IO TMOKAa3ye, SKUH OOCAT MPOIYyKIii MOXe OyTu
BUMYIIIEHO 32 JOMOMOIOI0 OI[IHIOBAHOI MPOAYKIII YW AKUA 00cAr
BUPOOHUYHUX MOCTYT MOKE OYTH BUKOHAHO 3a MEPIOJ Yacy.

1 sC0OLdzedC (d dz0 Hoc3pndatsifiqls,” 30epexHICTD,
PEMOHTOINPUIATHICTh, @ TAKOX JOBIFOBIYHICTH BUPOOY. 3al€XKHO BIJ
OCOOJMBOCTEH  OIIHIOBAHOT  MOPOAYKLII Uil  XapaKTepPUCTUKU
HAJIHHOCTI MOXYTh BUKOPUCTOBYBATHUCS SIK YC1 HOTHUPH, TaK 1 YACTHHA
13 3a3HAYEHUX T[OKa3HWKIB. s geskux BUPOOIB, MOB'S3aHUX 13
3a0e3MeueHHsIM Oe3MeKku JirofeH, Oe3BIIMOBHICTh MOXe OyTH
OCHOBHHM, a 1HOAI 1 €IUHUM ITIOKa3HUKOM HamliHoCTi. Haa3Buuaiino
BAKJIUBOIO € OE€3BIIMOBHICTh MOOYTOBHUX EJIEKTPONPWIAAIB, JAEIKUX
MEXaHi3MiB aBTOMOOLTIB (TajJbMiBHa CHUCTEMa, KEPMOBE KEpyBaHHS).
Jlns mOBITpSIHUX CyAeH O€3BIAMOBHICTh — €IUHUM 1 OCHOBHUU
MOKAa3HUK SIKOCTI. [[ns XapakTepucTHKU 30€piraHHsi — BIIACTUBOCTI
BUpOOy 30epiraTu CBOI1 MOKA3HUKH IMPOTATOM TEPMiHY 30epiraHHs Ta
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TPaHCIOPTYBAHHSI — 3aCTOCOBYIOTHCSI TaKl MOKa3HUKH, K CEPEIHIi
TepMiH 30epiraHHs, TaMMa-TIPOIICHTHUNH TEpPMIH  30epiraHHs.
30€peKEHICTh BiAIrpa€ BAXKIUBY POJIb JUISi XapyoBOi MPOJYKIIi.
PemoHTOIpMAATHICT, BHU3HAYAIOTh TaKl IIOKAa3HUKH, SK CEPEaHS
BapTICTh TEXHIYHOTO OOCIYyrOBYBaHHS, WMOBIPHICTh BHUKOHAHHS
PEMOHTY B 3aJlanuii 4ac. JIOBrOBIYHICTh BU3HAYAETHCS BEIMYUHOIO
BUTpAT Ha MIATPUMaHHs BUPOOY B Mpale3aaTHOMY CTaHi.

1 sCOLded S d Is | ~xcpEcoeisre/roTh| ddiBigsHICTD
KOHCTPYKTOPCHKO-TEXHOJIOTTUYHUX PIIICHb JIJI 3a0€3MeYeHHS] BUCOKOT
MPOYKTUBHOCTI Mpaili MIPU BUTOTOBJICHHI 1 peMOHTI npoaykii. Came
32 JIOTIOMOTOK TEXHOJIOTIYHOCTI JOCSTaloThCsl MAacOBICTh BHIYCKY
MPOAYKIIi, pallioHaILHUM PO3MOALT BUTPAT MaTepiajiB, KOIITIB, Mpalli
1 Yacy IpH TEXHOJIOTIYHIN MIArOTOBIIl BUPOOHUIITBA, BUTOTOBJICHHI Ta
eKCILTyaTalli MpoIyKIIii.

1 sC0OLdzd S d Mis Gdtr @telhs JLi®ypcudenicrs
OpOAYKIII  CTaHAAPTHUMH, YHIPIKOBAHUMH 1 OPUTIHAJIBHUMU
CKJIQJJOBUMHU YaCTUHAMH, a TaKOXX piBEHb yHi(iKalii MOPIBHIHO 3
iHIIIMMHU BUpoOamu. Bcel perani BupoOy MOAUISIIOTHCS HA CTaHAApTHI,
yHi(piKOBaH1 Ta opuriHaibHi. YuM MEHIIIe OpUTiHATILHUX BUPOOIB, TUM
Kpallle sIK 711 BApOOHWKA MPOIYKIIIi, TaK 1 JJIs CIIOKUBAYa.

[ G Sdets d3' Y dz' Bimofprar®@n wkagvodo monunu 3
BUPOOOM 1 KOMILIEKC TIT€HIYHUX, aHTPOIIOMETPUYHHUX, (P1310JIOTTYHUX
1 TICUXOJIOTIYHUX BJIACTUBOCTEW JIOJWHU, IO BUSBISIOTHCSA MPHU
KOpUCTYyBaHHI BHpoOOM. Ile MOXyTb OyTH 3ycWiisi, HEOOXIJIHI IS
KEpyBaHHS TPaKTOPOM, pO3TallyBaHHA PYYKH Yy XOJOAWIbHUKA,
KOHJIMIIIOHEp B KaOiHI 0allITOBOro KpaHa abo pO3TalllyBaHHS KepMa y
BEJIOCUIIE/Ia, OCBITJICHICTh, TEMIIEpaTypa, BOJOTICTh, 3aIUJICHICTb,
IyM, BIOpallisi, BUIIPOMIHIOBaHHS, KOHIEHTpAllisi 4YaJHOTO Ta3y 1
BOJISTHOT TTapH B TIPOJIYKTaX 3TOPSHHS 1 T. 1.

[ Misy Isdude § ampaxeprep@r® d inpopmamiiiny
BUPA3HICTh, PAIlOHAIBHICTG  (QOPMH, IJTICHICTh  KOMITIO3MIIII,
JIOCKOHAJIICTh BUKOHAHHS 1 CTA0OUTbHICTh TOBAPHOTO BUIJISIAY BUPOOY.

1 8COL ded & d s te O dzfeifipmtsraiOmprcideoranis) IS
MPOIYKIIIT A1 TPAHCTIOPTYBaHHHI.

] Olsj dzfiz@o ts9 f xpaxpudadrt diarentHuit
3aXMCT 1 MATEHTHY YUCTOTY MPOAYKIi 1 € ICTOTHUM (haKTOpOM TIpH
BU3HAUYCHHI KOHKYPEHTOCIPOMOXXHOCTI. [Ipu BHU3HAYEHHI MATEHTHO-
MIPaBOBUX MOKA3HUKIB CJIJI BpaXOBYBaTH HAasBHICTh y BUPOO1 HOBUX
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TEXHIYHHMX PIIIEHb, @ TAKOXK PIIICHb, 3aXUIIIEHUX MaTEHTaMHU B KpaiHi,
HAsSBHICTh peecTpallii MPOMHUCIOBOrO 3pa3ka 1 TOBApPHOIO 3HAKa SIK Y
KpaiHi-BUPOOHHUKY, TaK 1 B KpaiHax mepeadauyyBaHOro €KCIopTY.

[ S Bdzse ' Yydz' — iife @ detfufufix BrumBiB Ha
HABKOJIMIIIHE CEPEJIOBUIIE, SKI BUHUKAIOTH MPH EKCIUTyartarii abo
CIIOKMBAHH1 TMPOJYKIli, HANPUKIAJ BMICT IIKIJJIMBUX JOMIIIOK,
WMOBIPHICTh BUKH/IIB IIKIJJIMBUX YAaCTOK, ra3iB, BUMPOMIHIOBAHb MPU
30epiraHHi, TPAHCMIOPTYBAaHHI Ta €KCIUTyaTallii PO yKIIii.

] 5C OL dzd € d xapaxjepuffyipté coOmmMBOCTI MPOTYKIIT
Il O€3MEKW TOKYIISI Ta OOCIyroBYHOYOro II€pCOHATy, TOOTO
3a0e3meuyroTh Oe3meKy I Yac MOHTaxy, MNpu OOCIyroByBaHHI,
PEMOHTI, 30epiraHHi, TPAaHCIIOPTYBAHHI, CIO)KMBAaHH1 MTPOAYKIII].

CyKyIHICTh TIepeIidYeHUuX MOKa3HUKIB (PopMye SKICTh MPOTYKIITII.
Bupi6 mae OyTu HaJiiHUM, €CTETUYHUM, JOOpE BUKOHYBaTH CBOI
byHKIli, TOOTO 3aJOBOJBHATH Ti MNOTPeOW, IS SKUX BiH
npHU3HaUeHUH. AJle KpiM yCiX IHMX TMOKa3HWKIB, BaXJIWBOIO € 1 ' dz0O
9 ( to XAMz 3 miHowo moB's3aHe nuTanHA J & Sdzgs 3’ ydzts s Isd
W € S fralSo’ eKOHOMIYHO pallioHAJIBHOI sSKOCTi. JIfoJauHa, KyNyrouu
BHUpiO, 3aBXKIM 3ICTaBJIsS€, YM KOMIICHCYE I[iHa BUPOOYy Habip ioro
BractTuBocTe. KpiMm  miEm, Baxmei 1 J S Mf dz2OIsOy*
~n Otc OC Is j tadphpls, dckishku BoHn TATHYTH 32 CO00I0 BUTPATH
3 eKCIUlyaTalli Ta pEeMOHTY, a SKIIO BHUPIO XapaKTEPU3YEThCA
TPUBAIMM TEPMIHOM CIIyOH, 111 BUTPATH LIJIKOM MOPIBHAHHI 3 IHOKO
BUPOOY, a II0JI0 IEIKUX BUPOOIB 1 ICTOTHO MEPEBEPIIYIOTH MPOAAKHY
1[IHY BUPOOY.

Ilin ~ €KOHOMIYHO  ONTUMAJIBHOI  SKICTIO  PO3YMIETHCS
CIIBBIIHOIIICHHS SKOCTI 1 BUTpar, abo Y dz0 W ¢ daijdsp”
MOHa BUPa3UTH (HOPMYJIOLO:

Q
KOHT = y (31)
Cé

ne Konr — €KOHOMIYHO ONTUMAabHA SIKICTD,

Q — sKicTh BUPOOY;

Cy — cyMmapHi BUTpaTl Ha NpUI0aHHS Ta €KCILTyaTallilo BUPOOY,
TpH.
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BuszHaunTy 3HaMEHHUK (OPMYJIM HECKIATHO, OCKIIBKH BIH
MICTUTh MPOJAXKHY I[IHY BUPOOY, BUTPATH 3 €KCIUTyaTallii, pPeMOHTY Ta
yTuiizali Bupo0y. CKiiaiHile BU3HAYUTH YUCETbHUK, TOOTO SIKICTb,
10 MICTUTHh HAWPI3HOMAaHITHINI TOKa3HWKU. LM 3aiimaeTbcs 1riia
Hayka — § © O dz' Q3kd® tpo3phoIeHO TOCHTH NPUIHATHI METOIH 3
KiJIbKICHOT OITIHKHY SIKOCT1 IIPOYKIIi.

OTxe, SKICTh MPOAYKII B YMOBax Cy4aCHOTO BUPOOHHUIITBA —
HalBaXXJIUBIIIA CKJIaJIOBa e(eKTUBHOCTI, peHTA0EIBHOCTI
MIJNPUEMCTBA, TOMY i HEOOX1THO MPUILISITH TTOCTIMHY yBary.

LY tecOo dz' dzdzgV— nil, C3miligsoBani npu CTBOpEHHI,
eKcruTyaTallii ado CIOXKMBaHHI TMPOAYKIIi 3 METOK BCTAaHOBJIEHHS,
3a0€3MeUeHHS 1 MATPUMKH HEOOX1AHOTO PIBHA ii SIKOCTI.

VHiBepcallbHy  CXE€My  YIPaBJIIHHS  SIKICTIO  TPOAYKIII,
3anporoHoBany npod. A. B. I'mivesum [20], nogano Ha puc. 3.2.

biiok mopiBHSHHA 1

N fe e S »  briox cun BrmuBy
MPUUAHSTTS PillICHb

________ _ ——————
: [ndopmarris
[Inan 3 | Dakrtopw, K1 < (opman
. 1 IIpoO
SIKOCT1 ? » BILUIMBAIOTh HA @ P
- bakTHIHy
/ SIKICTh N )
S T < SKICTh
_ :
|
|
|
dakTUYHA SKICTh
- IpsAMUM 3B’30K — — — — — - 3BOPOTHHI 3B’ 30K

Puc. 3.2 Cxema ynpaBiiHHS SKICTIO

Cxema ckiamaetrbesa 3 mectu OyokiB. Jlo yucia ¢akTopis, 110
BIUIMBAIOTh Ha AKICTh (MPSIMOKYTHUK Y LIEHTPAIbHIA YaCTUHI CXEMH),
HaJeXaTh!
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- BEpCTaTH, MAIIIMHY, 1HIIIE BUPOOHMYE 00JIaTHAHHS,

- mpodeciiina MaWCTEepHICTh, 3HAHHS, HABUYKHU, MCUXO(I3UUHE
3I0POB'sSl MPAIIBHUKIB;

- AKICTh MaTepialliB Ha BXO/1 Y BUPOOHUIITBO TOIIIO.

YMoBu 3a0e3nedyeHHs SKOCTi, M0 OOpaMIISIOTh MNPSIMOKYTHHUK
(bakTopiB, € OLIBII YUCICHHUMU. J{0 HUX HaJIeKaTh.

- XapakTep BHUPOOHHUYOTO TMpOleCy, MHOro I1HTEHCHUBHICTD,
PUTMIYHICTh, TPUBAIIICTD;

- KIIMAaTUYHUNA ~ CTaH  HABKOJIMIIIHHOTO  CEpPEJOBUINA  Ta
BUPOOHUYUX MTPUMIIIICHB,

- IHTEp'eEp Ta BUPOOHUYMNI TU3ANH;

- XapakTep MaTepiaJibHUX Ta MOPaJIbHUX CTUMYJIIB,;

- MOPaJIbHO-TICUXOJIOTTYHHM KJIIMAT y BUPOOHHUYOMY KOJIEKTHBI;

- (¢opmu opranizamii iHpoOpMaIiiHOTO OOCIYrOBYBaHHS Ta
pIBEHb OCHAIIIEHHSI POOOYMX MICIIb;

- CTaH COI[laJIbHO-MaTEP1aJIbHOIO CEPEAOBUILIA MMPAI[IBHUKIB.

CyTHICTH KOXXHOTO YIPaBJIHHS TOJAra€ B  PO3POOJIECHHI
yIPaBIIHCHKUX PIIICHb 1 MOJABIIIN peaizallii nepe10adyeHoro MuMu
PIIIEHHSAMH YIIPaBIIHCHKOTO BIUIMBY Ha TIEBHHUM 00’ €KT YMpaBIIiHHS.
[Ipn ynpaBiaiHHI SIKICTIO TPOAYKIII Oe3mocepaHIMU 00’ €KTamMu
yIOpaBJiHHS, SK MPaBUIO, € MPOIECH, B SKUX 3aJIeKUTh SKICTh
npoaykiii. BoHu opranizoByrOThCS 1 MPOXOAATH SIK HA TOBUPOOHUYIN
CTajili, TaKk 1 Ha BUPOOHWYIA Ta MICIAABUPOOHUYIN CTaAll KUTTEBOTO
UKITY TTPOJIYKIII1.

VY1paBiiHCBKI PIIEHHS] PO3POOJISIOTHECS Ha OCHOBI 31CTaBJIEHHS
1H(opMarlii npo GakTUIHUN CTaH MPOLECY 3 HOr0 XapaAKTEPUCTUKAMU,
3aIaHUMU TIPOTpaMor0 yrpasiiHHsA. HopMaTuBHY JHOKyMEHTAIli1o, 1110
pEryJiloe 3HAYEHHS MapaMeTpiB abo0 MOKA3HUKU SIKOCTI MPOMYKIIi
(TexHiuH1 3aBJIaHHs Ha PO3POOJICHHS MPOAYKIIil, CTAaHAAPTH, TEXHIYHI
YMOBH, KPECJICHHS TOIIO0), CIIJ PO3MISAaTH SK BaXJIUBY YacCTHHY
pOTpaMu YIPABJIIHHS SKICTIO TPOIYKIIII.

OCHOBHUM 3aBJaHHSIM KOXXHOTO MIAMPUEMCTBA (opraHizaiiii) €
SKICTh BHUpPOOJICHOI MPOAYKLII Ta HAAaHUX TMOCTYr. Y CIHilIHA
JTISUTBHICTh  MIAPUEMCTBA Ma€ 3a0e3ledyBaTHCS BUPOOHUIITBOM
npoAykiii abo mociyr, siki [9, 10]:

- BIAMOBIAAIOTh ~ YITKO  BH3HAYE€HUM  MOTpedam,  cdepi
3aCTOCYBaHHs 200 MPU3HAYCHHS;

- 32/I0BOJIBHSIIOTh BUMOTH CIIOKHBAya;
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- BIZIMIOBIIAIOTh MPUNHATUM CTaHIApTaM 1 TEXHIYHUM yMOBaM;

- BIATIOBITAIOTh YWHHOMY 3aKOHOJIABCTBY Ta I1HIIMM BHUMOTaM
CYCHIJIbCTBA;

- MPOTIOHYIOTHCS CTIOKMBadaM 32 KOHKYPEHTHUMU IIHAMH;

- CIIPSIMOBAH1 HAa OTPUMAaHHSA NMPUOYTKY.

VYrpaBiiHHA SKICTIO ONPOJYKINi Tpeba 31HCHIOBATH CUCTEMHO,
T0OTO Ha manpueMcTBi Mae ¢yHkuionyBatu fd Misj A0 EZ§ tcOo
we' Mmist 1 teoSmidE Codpto opranizaiiifHy CTPYKTYpY, YiTKO
PO3MOALISE BiANOBIAAIBHICTh, IPOLIEAYPH, IPOLIECH Ta PECYpCH,
HEOOXI1H1 JIJIs1 yIIPaBIIiHHS SKICTIO.

OcTadHIMH pOKaMH 3HAYHOTO IIONIMPEHHS HAOyIu CTaHIapTH
ICO cepii 9000, B sAKkux BiIOOpaXEHO MDKHAPOIHUM JOCBIiT
YIIPaBJIIHHS SKICTIO MPOAYKIlT HA MiANpuUueMcTBi. BiimoBigHO A0 1UX
JIOKYMEHTIB BUPOOISETHCS MOJITUKA Y cdepl sIKOCTI — Oe31mocepeIHbO
CHCTeMa SKOCTI, IO BKJIOYae 3a0e3leueHHs, IIOJIIIICHHS Ta
YIPaBIIHHS SAKICTIO TPOAYKIIII.

[Tonituka y cdepi sixkocti Moxe OyTu chopMysibOBaHA y BUTJIAI
NPUHLKUIY TIsUTbHOCTI MIAMNPUEMCTBA a00 TOBrOCTPOKOBOI Il 1 MaTH
taki HanpsMku [20]:

- TMOJIMIIIEHHS €eKOHOMIYHOI CUTYaIlli MiAITPUEMCTBA;

- pO3MIMPEHHS a00 3aBOIOBAHHSI HOBUX PUHKIB 30yTY;

- IOCSATHEHHS TEXHIYHOTO PIBHSA NPOAYKIi, IO IEPEBUIIYE
PIBEHb MPOBIAHUX MIIMNPUEMCTB Ta PipM;

- OPIEHTAIlII0 Ha 3aJI0BOJICHHS TOTPEO CIIOKMBAYiB IMEBHUX
rajxy3ei ado perioHis;

- OCBOEHHSI  BHUPOOIB, (PYHKIIIOHAJIbHI ~ MOXJIMBOCTI  SIKHX
peaTi3yroThCsl Ha HOBHX IMPUHIINAIIAX;

- MOJIINIIICHHSI HallBaXKTUBIIIKX MMOKA3HUKIB SKOCTI MPOYKIIIT;

- BHUOKEHHS p1BHS Ae(EKTHOCTI MPOIYKIIii, 10 BUTOTOBISETHCS;

- 30UIbILICHHS] TEPMIHIB TapaHTIii Ha MPOYKIIIIO;

- PO3BHUTOK CEPBICY.

BignosinHo no crangaptiB ICO KUTTE€BUN LMK MPOIYKIIIi,
KW Yy 3apyOiKHINA JiTeparypi mo3Hadaetbes sk § J sdzv W € sl
mictuTh 11 eramis [14].

3a JOmNOMOTO0 TIETJII AKOCTl 3O1ACHIOETHCA B3a€EMO3B'SI30K
BUPOOHMKA MPOIYKII 31 CHOXHUBA4eM, 3 YCIE0 CHUCTEMOIO, IO
3a0e3reuye BUPIIICHHS 3aBJaHHs YIIPABIIHHS SKICTIO MPOYKIIii.
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[Topsim 13 cuctemamy yHpaBliHHS SKICTIO TMPOAYKIlT Ba)XJIHMBa
pOJIb Yy BUBYCHHI 1 peaiizallii mporpam sKocTi HaJIexuTh i1 G Z .6 ls € O o3
wE e tolzf Od3). Axlntxiye 3apyOixkHMIA TOCBI, TYPTKH
aKocTi — 1e Qopma JeMoKparTu3aiii KamiTalxy, BOHA CTBOPIOE
3aIliKaBJICHICTh MPAIlIBHUKIB B SKOCT1, 3MIHIO€ TICHXOJIOTITYHAM KJIIMaT
Ha M1AMPUEMCTBI.

[IpuHuunu oprasizaiiii TypTKiB SIKOCTI:

- TOOPOBUIBHICTh y4acTi;

- parHEHHA JO0 KOJIGKTUBHUX (OPM TOIIYyKY TPaBUIBLHUX
pillieHb, iX OMEpPaTUBHUUN PO3IJISIA, YNPOBAKEHHS y BUPOOHUIITBO
NPUMHITUX TPONO3UIILI;

- MOpaJIbHE 1 MaTepiajabHe 3aJI0BOJICHHS IOCATHYTUMH yCIIXaMU;

- CTUMYJIIOBaHHSI pE3yJIbTaTIB TBOPYOI AISTIHOCTI;

- MIATPUMKA  1HIMIATUBA  KEPIBHUITBOM 1 T'POMaJICBKUMHU
OpraHi3ailisiMi Ha BCIiX PIBHSX yIPaBJIIHHS MIINPUEMCTBOM;

- 3a0€3MeUeHHs] TJaCHOCTI Ta MpOIMaraHjau ix AISIbHOCTI BCiMa
dbopmamu 1 3acobamu MacoBoi iH(dOpMaIIii;

- y3arajJbHEeHHS Ta MOIMUPEHHS T0CB1TYy POoOOTH.

['ypTKu SIKOCTI MOLIMPEH] B YChOMY CBITI. BOHM ABISIIOTH COOO0K0
BAKJIMBUI €JIEMEHT I'POMAJICHKOI y4acTl B YIPABJIIHHI SKICTIO MOPSAT 3
TOBAapUCTBAMH CIIOKHBAUIB.

VYHpaBiiHHIO SIKICTIO TPOAYKIII B yCIX KpaiHaX OPUAIISETHCS
nocuTh Oarato yBaru. OcTaHHIMHM poOKaMHU C(OpMYBaBCs HOBUU
migxig, dzse O fMls tc ®Is yn@apmni  sxictio.  Bona
XapaKTepU3y€EThCS HU3KOI0 MOMEHTIB [6]:

- 320€3MEYEHHS IKOCTI PO3YMIETHCSI HE SIK TEXHIYHA (DYHKIIISI, 1110
peaizyeTbcsl SKUMOCH OJHHM TIIPO3AIIOM, a SIK CHCTEeMAaTHYHHUI
MpOIIEC, IO NPOHU3YE BCIO OPTaHi3alliHy CTPYKTYpy pipmu;

- HOBOMY TIOHATTIO SIKOCTI Ma€ BIJANOBIIATH OpraHizailiiiHa
CTPYKTypa MiANPUEMCTBA;

- IUTaHHS SIKOCT1 aKTyajbHI HE TIILKU B paMKaX BUPOOHUYOTO
[UKIy, aJie 1 B TIPOIIECi pO3pOOICHHS, KOHCTPYIOBAHHS, MAPKETUHTY 1
MICIANPOIaXKHOTO 00CITyTOBYBaHHS;

- SKICTb Mae OyTH OpIEHTOBAHA Ha 3aJ0BOJICHHS BHUMOT
CIIO’KMBaya, a HE BUPOOHUKA,;

- MIJBUILEHHS SKOCTI MPOAYKIl MOTpeOye 3aCTOCYBaHHS HOBOI
TEXHOJIOT1l BUpOOHUIITBA, MOUYMHAIOYH 3 aBTOMATHU3allli TPOCKTYBAHHS
1 3aKIHUIYIOUM aBTOMATH30BAaHUM BUMIPOM Y TIPOIIECT KOHTPOJIIIO SIKOCTI;
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- BCEOCSDKHE  IMIBUINEHHS  SAKOCTI  JIOCATAE€THCA  TUIBKH
3aI[1KaBJICHOIO YYaCTIO BCIX MPAI[iBHUKIB.

VYce 1ne crae MOXIMBAM TUIBKH TOJI, KOJIM € YITKO
OpraHi3oBaHa CHCTEMa YMPaBIIHHS SKICTIO, CIIPSMOBaHa Ha IHTEpecH
CIOKMBAYIB, fKa 3ayilae BCl MIAPO3AUIM 1 MPUUHITHA AJII BCHOTO
NEepCOHAIY.

1 O Odz! dzgd 2 € s g@siizisadatui Higmipain ISTTA,
SAnonii 1 kpain 3axigHoi €Bponu, nependayae Tpu 00OB'SI3KOBI YMOBH
[28].

1. SIkicTh K OCHOBHA CTpaTeriyHa MeTa MisIbHOCTI BU3HAETHCS
BUIIUM KepiBHUIITBOM (ipM. [Ipu 11bOMy BCTaHOBIIOIOTHCS KOHKPETHI
3aBJIaHHS 1 BUAUISIOTHCS KOIITHU IS iX BUpimeHHS. OCKIJIbKHA BUMOTH
710 SIKOCT1 BU3HAYAE CTIOKMUBAY, HE MOKE ICHYBaTHU TaKOTO MOHSTTS, 5K
NOCTIMHUN piBEHb sKOCTi. [liABUIIEHHS SIKOCTI Ma€ BIIOyBAaTUCS MO
3pocTaroyiii, 00 SKICTh — I1€ METa, SIKa MOCTIMHO 3MIHIOETHCSI.

2. 3axoaW WIOAO TIJIBMINECHHS SKOCTI MAarOTh 3adyinaTd BCi
nigpo3ainu 6e3 BuHATKY. JlocBiag mokasye, mo 80-90 % 3axomiB He
KOHTPOJIIOETHCS BIIIIAMHM SIKOCTI Ta HajgidHOocTi. OcobnuBa yBara
NPUJUISIETHCS MIABUIIEHHIO SKOCTI Ha TaKMX e€Tamax, SK HayKOBO-
JTOCIIJIHI Ta JIOCIIAHO-KOHCTPYKTOpchKi podotn (H/JKP), mo o0y-
MOBJIEHO P13KMM CKOPOYEHHSIM TEPMiHY CTBOPEHHSI HOBUX BUPOOIB.

3. Mae mocTiiHO TpUBaTH MPOIEC HaBYaHHS (OPIEHTOBAHWM Ha
neBHE poOoye MicCIIE) 1 MIIBUIIIEHHS] MOTUBAIIlT IEPCOHAITY.

B yMoBax roctpoi KOHKYpPEHTHOI OOpOTHOM (ipMU 3MOXKYTh
YCHIITHO PO3BUBATHUCSA JIMIIIEC BIIPOBAKYIOYM CHUCTEMHE YIpPaBIIiHHS
AKICTIO TpoAyKiiii. Jlemami Oinbllla BUMOIJIMBICTH A0 IIJIBUILIECHHS
SKOCTI BUPOOIB y HaIll 4ac € OJHIEI0 3 XapaKTEPHUX PHUC CBITOBOTO
PHHKY.

Cuctemu po3poOKH HOBUX BUPOOIB MalOTh MICTUTH TPU OCHOBHI
MOJIOKCHHS

- IKICTh ~ PO3[JISIAETHCS  HApIBHI 3 yciMa  TEXHIYHUMU
HOBOBBEJICHHSIMH 13 CaMOT0 MTOYaTKY PO3pOOKH BUPOOY;

- IUTaHYBaHHSI HayKOBO-JT0CIIITHUX 1 JIOCJTITHO-
KOHCTPYKTOPCHKMX POOIT OpPraHi3oBY€TbCS TaKUM UYMHOM, 100 HE
OOMEXYyBaTH MPOEKTYBaHHS BapiaHTIB BHUpPOOYy 3 Hallkpauumu
XapaKTEPUCTUKAMU;

- PUCKOPEHHSI PO3pOOKH BUPOOY Mae€ CTaTd OCHOBHUM
KpUTEpieEM e(PEKTUBHOCTI CUCTEMH PO3POOKH.
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BaxnuBuM €I€MEHTOM B CHUCTEMaxX YIPaBIIiHHS SKICTIO BUPOOIB
e Mis O@Z8Is d L G YHopMoTBOpUa MISUIBHICTH, SIKA 3HAXOIUTh
HaWOUIbIN palioHaJIbHI HOPMH, & TIOTIM 3aKPIIUIIOE iX Y HOPMAaTUBHUX
JOKYMEHTax THUIY CTaHIapTy, IHCTPYKIIi, METOIWKH, BHUMOT O
po3pooku mpoaykiii [20].

[ogoBae L O 9 H O dzdzW n Is O-dzerfopedss cu@ayin
HOPMAaTUBHO-TEXHIYHOI JOKYMEHTallli, sIka BHU3HA4Ya€ MPOrPECUBHI
BUMOTH J10 MPOJYKIIii, 1[0 BUTOTOBJISETHCSA A1 MOTpeO HAPOIHOTO
rocroapcTBa, HACEJICHHS, OOOpPOHU KpaiHM, EKCHOpPTY, a TaKOXK
KOHTPOJIb 32 IPABWIBHICTIO BUKOPUCTAHHS IT1€1 IOKYMEHTAITI1.

UuHHa cucTeMa CTaHJapTHU3alii Ja€e 3MOry po3poOssaTH 1
HiITPUMYBATH B aKTyaJlbHOMY CTaHi:

- €IUHY TEXHIYHY MOBY;

- yHI1()IKOBaH1 PSAM HAWBAKIIMBIIIMX TEXHIYHUX XapaKTEPUCTUK
IPOJYKIIIT (IOMYCKH 1 MOCA/IKU, HAIIPYTH, YaCTOTH 1 1H.);

- TAIOPO3MIPHI ~ PSAAA 1 THUIOBI  KOHCTPYKII  BHUPOOIB
3araJibHOMalIMHOOYAIBHOTO 3aCTOCYBaHHS (TIIIUITHUKH, KPITUICHHS,
pi3ajbHUM IHCTPYMEHT 1 1H.);

- CUCTEMY KJIaCU(DIKATOPIB TEXHIKO-€KOHOMIYHOI 1H(opMaIlii;

- IOCTOBIPH1 JOBIJIKOB1 JIaH1 MPO BJIACTHUBOCTI MaTepiaiB 1
PEUYOBHUH.

CrangapTtuzaiig Oy1y€eTbCs HA TAKUX PUHIIAMNAX

- B9 Is st ¥ds@utEauae k010 00'€KTIB, IO SIKUX MOXKYTh
3aCTOCOBYBATHCSl pedYi, IPOIECHU, BIJHOCHHM, 110 MAIOTh OJHY
3arajibHy BJIaCTHBICTh — MIOBTOPIOBAHICTH a00 B Yaci, abo B IPOCTOPI;

- 9 Otc’ O dzls-dziBdpdsHs pamionansHOTO PI3HOMAHITTS —
3abe3nedyye MIHIMyM pallilOHAIBHUX  PI3HOBHUIIB  CTaHJIAPTHUX
€JIEMEHTIB, 110 BXOJSATh Y CTAH/IApTU30BAHUMN 00'€KT;

- Md Mis J d3dzBufpisuhe cranmapT Sk €JIEMEHT CHUCTEMH i
IMPU3BOJIUTh 10 CTBOPCHHS CHCTEM CTaHJApTIB, IOB'S3aHUX MiXK
c00010 BHYTPIIIHBOIO CYTHICTIO KOHKPETHUX 00'€KTIB CTaHIapTHU3ALlli;

- 9L OL @' dzdz @MdsoBHO 10 TexHIKM Tmepeadayae
CKJIaJlaHHs1 200 3aMiHy OJTHAKOBMX JeTajiel, BUTOTOBJICHUX y PI3HUU
4ac 1 B pi3HUX TOYKaX IIPOCTOPY.

HopMatuBHI JOKYMEHTH 31 CTaHIapTHU3allii AUIATHCS Ha Taki
BUJIM: JEp’KaBHI CTaHIAPTH YKpaiHW; Taly3eBl CTaHIAPTH; CTaAHIAPTH
HAayKOBO-TEXHIYHUX Ta I1HXKEHEPHUX TOBAPHUCTB 1 CIUIOK; TEXHIYHI
YMOBH; CTaHJAPTH MANPUEMCTB. [0 nepKaBHUX CTaHIAAPTIB YKpaiHu
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MPUPIBHIOIOTHCS JIepKaBHI Oy/iBeIbHI HOPMH 1 MpaBujia, a TaKOX
NepkaBHI  KilacU(pIKaTOpH TEXHIKO-€KOHOMIYHOI Ta  COILIaJbHOI
iHpopwmarrii. Ilopsmok po3poOJieHHS 1 3acCTOCYBaHHS JIep)KaBHUX
KiaacupikaTopiB yCTaHOBIIOEThCA [ J oY Qo dzd d3 S tsd3’ Isj Ists0
L MIsOdzH OtelsdL Oy" ', Bilstesdzse' °~ O Mmj

MixHapo/iHi, perioHaJbHI Ta HALIOHAIbHI CTaHJAAPTH IHIIUX
KpaiH 3aCTOCOBYIOThCS B YKpaiHi BIAMOBIAHO A0 1i MIXHApPOIHHUX
JOTOBOPiB. SIK JepxaBHI CTaHIApTH YKpaiHU BUKOPUCTOBYIOTHCS
TaKoXX MDKJAEp)KaBHI ~ CTaHAApTH, IependadeHi Yrojow  Mpo
NPOBEACHHSI y3TrO/DKEHOI TMOJITHKM y cdepl cTaHgapTU3alii,
MeTpoJiorii Ta ceprudikamii, mianucaHor y Mocki 13 Gepesns
1992 poxy (y nmopamblioMy —  MDKIEpXKaBHI  CTaHAApPTH).
PecnyOmikanceki  cranaaptu  Ykpaincekoi PCP  (PCT VYPCP)
3aCTOCOBYIOTHCS K JEPKABHI1 J0 1X 3aMIHU YU CKaCyBaHHSI.

HepkaBHi cTaHAgapTd YKpaiHM po3poONsSIOThCA Ha  Taki
OpraHi3amiiiHO-METOJWYHI Ta  3arajJbHOTEXHIYHI  00'€KTH, SIK:
oprasi3aiiisi IpOBEAEHHs POOIT 31 CTaHJAAPTU3allll, HAYKOBO-TEXHIYHA
TEPMIHOJIOTIS, KiIacudikaliis 1 KOAYBaHHS TEXHIKO-€KOHOMIYHOI Ta
comianbHOI 1H(OpMAaIlli, TEXHIYHA JOKyMEHTalls, 1H(popMaIliiHi
TEXHOJIOT1i, OpraHizailis poOIT 3 METPOJIOrii, JOCTOBIPHI JOBIIKOBI
JaHl  TpoO  BJIACTUBOCTI  MaTepiagiB 1  pEYOBHH;  BHUPOOH
3araJibHOMalIMHOOYAIBHOTO 3aCTOCYBaHHS (T IIUTTHAKYA,
IHCTpYMEHT, JeTaldl KpIIUIEHHS TONIO); CKJIaJOBl  €JIEMEHTH
HApPOJHOTOCTIOIAPCHKUX 00'EKTIB JIEp>KaBHOTO 3HAYEHHS (OaHKIBCHKO-
dbiHaHCOBa cHUCTEMa, TPAHCIIOPT, 3B'S30K, €HEPrOCHUCTEMA, OXOPOHA
HaBKOJIMIITHBOTO  MPUPOJIHOTO  CEepeAoBUIlla, OOOpOHA  TONIO);
TPOIYKIIST MIKTATYy3€BOTO TIPU3HAYSHHS; MPOAYKITISI JJIsT HACSICHHS 1
HApOJIHOT'O TOCIIOIAPCTBA; METOAH BUIIPOOYBaHb.

JlepxaBH1 ~cTaHAapTH YKpaiHM MICTATH OOOB'SI3KOBI  Ta
pekomenaoBaHi BuMmoru. [lo SB 59 ' W nafcimop( BiiMoru, sKi
3a0e3meuyloTh O€3MeKy MPOJAYKIi JJis >KUTTSA, 3JI0pOB'S 1 MaifHa
rpoMajiiH, il CYMICHICTh 1  B3a€EMO3aMIiHHICTb,  OXOPOHY
HABKOJIMIIIHBOTO TIPUPOJHOTO CEPEJIOBHINA, 1 BUMOTH JI0 METOIB
BUNPOOYBaHb LHMX TMOKA3HUKIB, BUMOTH TEXHIKM O€3MEKU 1 TIiri€Hu
mpari 3 TOCWJIaHHSM Ha BIJAMOBIAHI CaHITapHI HOPMH 1 IPaBHIIA;
METPOJIOTIYHI HOpMH, TIpaBWJla, BHUMOTH Ta IIOJOXKCHHS, SIKi
3a0€3MevYyI0Th JOCTOBIPHICTh 1 €/IHICTh BUMIPIOBAHB; MOJOXKECHHS, SIKI
3a0€3MeuyloTh  TeXHIYHYy  €QHICTh I  4Yac  PO3pOOJICHHH,
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BUTOTOBJICHHS, €KCIUTyaTallli (3aCTOCyBaHHS) MPOIYKINi; MOHATTS 1
TEPMIHHU, SIKI BUKOPUCTOBYIOTHCA Y c(epl MOBOKEHHS 3 BIIXOJaMH,
BUMOTH J10 Kjiacu@ikaiii BIAXOMIB Ta iX MacmopTH3ailii, Crocoou
BU3HAYEHHS CKJIaAy BIAXOMIB Ta 1X HEOE3MEeKH, BUMOTHU MO0
0€3IMeYHOro /JI1 HABKOJIUIIHBOTO CEPEAOBHUINA 1 30pOB'Sl JIOJUHU
IIOBO/PKEHHSA 3 BIOXOJAaMHM, a TaKOX BHMOTHM IIOJO BIAXOIIB SK
BTOPUHHOI CUPDOBUHH.

[ B9 ' W puhomRO nepKaBHUX CTaHAAPTIB  MiAJIAralOTh
0€3yMOBHOMY BHUKOHAHHIO OpraHaMH JIeP>KaBHOI BHKOHABYOI BIIAJIH,
BCIMa 1PUEMCTBAMH, ix 00'eTHAaHHIMH, yCTaHOBaMH,
OpraHizalisiMi Ta TpoMaJsiHaMHM — CyO'€KTaMH MiAIPUEMHHUIIBKOT
IISUTBHOCTI, HA JiSJIBHICTH SKUX IIOIIMPIOETHCS i CTaHJIapTiB.
t 4 ¢ 5d3] damve @epEaBHUX cTaHIApTIB YKpaiHU MiISTal0Th
0€3yMOBHOMY BUKOHAHHIO, SIKIIO: 11€ Mepea0adyeH0 YNHHUMU aKTaMu
3aKOHOJIAaBCTBA; Il BUMOTH BKJIIOUEHO JO JOTOBOPIB Ha PO3POOKY,
BUTOTOBJICHHS 1 MOCTABKY MPOJIYKIIil; BUPOOHUKOM (TOCTa4YaIbHUKOM)
NPOAYKIi 3po0JIeHO 3asiBYy MOpO BIAMOBIJHICTh MNPOAYKIII IIUM
CTaHJIapTaM.

] OdzzL j o npls3pbdzrid@dels ga nponykiito 3a
BIJICYTHOCT1 JI€p’KaBHUX CTaHJApPTIB YKpaiHu abo B pa3i morpedu
BCTAHOBJICHHSI BHIMOT, SIKI TIEPEBUIYIOTH a00 JIOIOBHIOIOTH BHMOTH
nepxaBHUX cTaHaapTiB. OOOB'SI3KOBI BUMOTM Tajly3€BUX CTAHAAPTIB
M1JJIATaI0Th 0€3yMOBHOMY BUKOHAHHIO MIANPUEMCTBAMH, YCTAHOBAMU
Ta OpraHi3aliiMH, sIKi BXOJATh Y cepy ynpaBiiHHS OpraHy, KM iX
3aTBEP/IMB.

CrangapTi HAyKOBO-TEXHIYHUX Ta IHXKEHEPHUX TOBAPHUCTB 1
CHIJIOK PO3pOOJISIIOTECS Y pa3l MOTPeOH MOUIMPEHHS pPe3yibTaTiB
dbyHIaMEHTaIbHUX 1 MPUKIIAJHUX JOCTIIKEHb, OJEPKAHUX B OKPEMHUX
rajiy3six 3HaHb uM cepax npodeciiinux iHTtepeciB. Ll cranmaptu
MOXYTh BHUKOPHCTOBYBAaTHCS Ha OCHOBI JOOpPOBUIBHOI 3roAu
KOpPHUCTYBaYiB.

U J n dz2' Y daicraile egtsodufsxi peryaoTh BiTHOCHHHN MiX
MOCTAYaJbHUKOM  (PO3POOHMKOM, BHUPOOHHUKOM) 1 CIIOKHBa4YeM
(3aMOBHUKOM) TTPOAYKIIIi.

Jlnst opranizariii 1HGOpMYyBaHHS CIIOKHUBAYiB (3aMOBHHKIB) TIPO
HOMEHKJIATYpPYy Ta SKICTh MPOAYKIli, SKa BHITYCKAETHCS, KOHTPOJIb
BIAMIOBIAHOCTI ~ TE€XHIYHUM  yMOBaM, OOOB'S3KOBHMM  BHMOTaM
NepKaBHUX, a B TNepeAdaueHHX 3aKOHOJABCTBOM BHUIAJKaxX —

67



rajqy3eBUM CTaHIapTaM, TEXHIYHI YMOBU Ha MPOIYKIIIO Ta 3MiHHU JI0
HUX MJIATal0Th JEpKaBHIN peecTpalii B TEpUTOPIaIbHUX OpraHax
Jlep>kaBHOro KOMITETY YKpaiHW 31 CTaHJapTH3allii, METpoJIorii Ta
ceprudikaiii. TexHIYHI yMOBHA 1 3MIHM B HHUX, SIKI HE MPOUILIN
TepKaBHOI peecTparlii, BBAXKaIOThCS HEIIHCHIMU.

BiamnoBiganbHICTh 3a BiANOBIAHICTh HOPMATHUBHHUX JIOKYMEHTIB
BUMOTaM aKTiB 3aKOHOJIaBCTBA, 4 TAKOXK X HAYKOBO-TEXHIYHUHN PIBEHb
HECYyTh PpO3pOOHUKH, Oprasizainii Ta YCTaHOBH, SIKI IPOBEIH
€KCIepTu3y, 1 OpraHu, NIANPUEMCTBA, YCTAHOBM, OpraHizaili Ta
IrpOMaJITHA — CyO'€KTH MIANPUEMHHUIIBKOT AISUTBHOCTI, SIKI 3aTBEPAIIH
i jokymentu [20].

g J elsd W " ipodyyriii ¥ ogHMM 13 CIIOCOOIB MiATBEPIKCHHS
B1IIOB1THOCTI MPOAYKIIIi 33JaHUM BUMOTaM.

3a BuzHaueHHsAM KepiBHunra Ne 2 MixkHapoaHO1 opraHizanmii i3
ceprudikamii «CraHmapTuszaiisi Ta CYMDKHI BHAM JISUIBHOCTI —
3aranpbHUN CIIOBHUKY», IMATBEPHKECHHSIM BIAMOBIIHOCTI € OyIb-sKa
TUSTBHICTD, MOB'sI3aHA 3 MPAMUM ab0 HEMPSMHUM BU3HAYECHHSIM TOTO,
110 BiJITOBIHI BUMOTH TOTpuMYOThCs [20].

Y CBITOBIM 1 BITYU3HAHIA NPAKTUIl 3aCTOCOBYIOTHCS Pi3HI
METOAM MiATBEPHKEHHS BIAMOBIAHOCTI OO'€KTIB 3aJaHUM BHMOTaM,
Kl BUKOHYIOTBCSI PI3HMMH CTOPOHAMH — BUTOTOBJIIOBAYaMH,
MPOJABIIMUA, 3aMOBHUKAMH, a TaKOX HE3aJeKHUMH B HHUX
opraHamu 1 opradizamisiMiu. OCTaHHIMHM, 30KpeMa, MOXYThb OyTH
JepKaBHUM HArJIs/ 3a JOTPUMAHHIM 00OB'I3KOBHUX BUMOT CTaHAapPTIB,
JISUIBHICTh OPraHiB TEXHIYHOTO Ta CAHITAPHOI'O HAIJISIy 3a O€3MEKOI0,
BIJIOMYHI KOHTPOJIb 1 MPUMUMaHHS TPOAYKIII JJIs IEp’KaBHUX MOTPEO
(mep>xaBHUM pe3epB, 3aMOBJICHHSI Ha 00OPOHHY MPOIYKIIIIO 1 T. 1.).

3a KOPJIOHOM Ha CHOTOJIHI TOJIOBHHM JIOKa30M IiITBEPI>KCHHSI
BiamoBigHOCTI € H J & dzOtg G)u w ff tcIs mo SH‘a)Ialeij'de ' Hdz
BUPOOHUKOM BIJT CBOTO 1IMEHI 1 T CBOIO BIAMOBIIAIBHICTD.
[linTBepmKEeHHS BIAMOBIAHOCTI B pamkax €Bponelicbkoro Coro3y
MPOBOJUTHCS HA BIAMOBIIHICTh €BponeiicbkkuM JlupekTuBam, OCHOBHI
BUMOTH SIKMX € OOOB'I3KOBUMHU JIJi1 BUKOHAHHS. €BPOIMENChKI
JIMpEeKTUBH MICTATh 3arajibHi BUMOTHM 3 O€3MEeKH ISl MEeBHOI Ipynu
OPONYKINi,  HampukiaA,  MaluH,  OyAiBEeIbHOI  MPOIYKIIi,
1HJMBIAyaJIbHOTO 3aXUCHOT'O MPUCTPOIO, IFPAIIOK, BUPOOIB MEITUUYHOTO
npu3HaueHHs Ta 1H. [Ipoxmykuiss Moxke OyTH BUIyIIEHa Ha
€BPONEHUCHKUM PHUHOK TUIBKM TOMI, KOJHM BOHA BIAINOBIJa€ BUMOTaM
YCIX TUPEKTUB, SAKI i1 CTOCYIOTHCS.
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[lepeBipka JOTpWMaHHS BIAMOBIJAHOCTI  3IIMCHIOETHCS 32
JOTIOMOTOI0 TaK 3BaHUX MOAYJIIB, 1110 MICTSTh pI3HUHN HaOIp JOKa3iB, Yy
TOMY YMCJIl 1 3 3aly4eHHAM TPEThOl CTOpOHU. Pe3ynbTaToMm
MIITBEP/DKCHHS BIAMOBIIHOCTI € HAJaHHS TIpaBa I1OCTAYaIbHUKY
MPOCTABJIATH Ha MPOAYKIII €BpONEUCHKUM 3HAK Oe3neku — o [.
Ceptudikamis  BUAUIETbCS 3 TOpoUEAyp  HIATBEPKCHHS
BIIMOBITHOCTI THUM, IO BHKOHYETHCS  TPEThOIO  CTOPOHOIO,
HE3aJICKHOIO BIJI BUPOOHUKIB (MOCTAYaIbHUKIB) 1 CIIOKHWBAYiB, IO
rapaHTye OO'€eKTUBHICTH i1 pe3yibTariB. TomMy B yMOBax, KOJU
KOHKYPEHIIISl Ha PUHKY MepeMicTuiacs 3 IIHOBOi chepu y cdepy
SKOCTI TPOAYyKIii, cepTudikaiis craja HEOJAMIHHOI YaCTUHOIO
e(eKTUBHO (YHKI[IOHYIOUOI PUHKOBOI €KOHOMIKH.

Mi>xHApOIHOIO CITIJIPHOTOI NMPUHHATO Bu3HaueHHS ) | 6 Is d W
9 ' H'f Hsts fixIsgokymenTa, BHAAHOrO BIANOBIAHO [0 IIPaBHUII
cucteMu ceptudikallii, SKUid BKazye, 1O 3a0e3MeuyeThcsi He0OX11Ha
BIICBHEHICTh Yy TOMY, II0 HaJICKHUM YUHOM 1AeHTU(DIKOBaHA
MPOYKIIis, MpoIec ado MOCIyra BIAMOBIIa€ KOHKPETHOMY CTaHIAPTY
a00 1HIIIOMY HOPMAaTUBHOMY JIOKYMEHTY. 3 IIbOI'O BH3HAUYCHHS
BUIUIMBAE, 10 cepTUdikaiisi CTBOPIOE TIEBHUM CTymiHb (HE
a0COJIFOTHHI) BINEBHEHOCTI BiAMOBIAHOCTI. [ns mporo ceprudikaiii
NOTPIOHO MAaTH y CBOEMY PO3NOPSIKEHHI Habip TOKa3iB, a TaKOX
JTOKYMEHTaJIbHI YW 1HIIl MIATBEP/KCHHS I[UX JI0KasziB. Bonu
CTBOPIOIOTh HEOOX1JHY BIIEBHEHICTh BIJAIMOBIAHOCTI, a OTKE, Ma€e OyTH
BCTAHOBJICHHM piBEHb HEOOXI1THOT BIEBHEHOCTI, Mij KU 30UparOThCs
noka3u. UuM BullEe pIBEHb BIEBHEHOCTI, TUM BaroMiliuMH MarOTh
oytu mokasu [20].

VY 3aranpHOMYy BUMNAAKy Ipu cepTudIiKanli MOXYTh OyTH
NpOBEJICH]: BUMNPOOYBAHHSA MNPOAYKIII SK IS MNEPBUHHOTO
MIITBEP/KCHHS  BIAMOBIAHOCTI, TaK 1 B TMpoOIeci MepiogudHOl
NEepPEBIPKU  CTAOUIBHOCTI BIAMOBIAHOCTI; TEPBMHHA OI[IHKA CTaHy
BUPOOHUIITBA;, HACTYMHUW TMICHsl BUAAul cepTudikata 1HCHEKIINHUN
KOHTPOJIb 32 CEPTU(IKOBAHOIO MPOAYKIIIEIO.

Onmepaiiii, 1110 BUKOHYIOTHCSI TIPU MiATBEPPKCHH] BIAMOBITHOCTI,
MO>KHa 300pa3uTH y BUTJIsA1 cxeMHu (puc. 3.3).

JInst pi3HUX BUJIB TPOJYKII CKIaJ 1 3MICT TPbOX OCHOBHHUX
omepaliii (BUMPOOyBaHHS, OIlIHKA BHUPOOHUIITBA, 1HCIEKINIWHUI
KOHTPOJIb) MOXYTh OyTH pizHUMHU. Halip goka3iB Moxke MiCTUTH (abo
HE MICTUTH), 3aJCKHO BiJ HEOOXIMHOI BIIEBHEHOCTi, PIi3HI BHUIU
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BUMNPOOYyBaHb, OIIIHKK BHUPOOHMIITBA 1 I1HCIEKIIMHOTO KOHTPOJIIO.
CyKyIHICTh 1 MOCHIJOBHICTh OKPEMHX OTEparliii, 1m0 BUKOHYIOThCS
TPETHOIO CTOPOHOIO JI MIATBEPKEHHS BiJMOBIAHOCTI, MPUNUHSITO

masmparn 5 | BSE Mj §2B]dW ' SOy

Ceprudikaris
|
| | | . | -
. A . Inmi cmocobu
1. BunpobyBarst 2. [lepeBipka 3. Incriexiiinmit noKazy
BUPOOHHUIITBA KOHTPOJIb BiZNOBiTHOCTI
Y \ 4 A Y
1.1.Tuny 2.1. [lonepenus 3.1. BunpoOyBaHHs 4.1. Posrusp
) _ 3pa3KiB, BigiOpaHux JeKaparii mpo
, y TOpriBii BIAMOBITHICTH
1.2. BI/I6IPKa 3 Y JIOKYMEHTaM, 1110
HapTit 2.2. Ce%m(pncauis{ JOJAIOTHCS
BUPOOHUIITBA
\i P B 3.2. BunpobyBanHs
1.3. Koxnoro 3pasKiB,
3paska \J BiJ1IOpaHUX Y
2.3. Ceprudikariis BHPOOHHMIITBI
CUCTEMH SKOCTI ‘

3.3. [ncnekuiiHui
KOHTPOJIb 32
BUPOOHUIITBOM

Y
3.4. [ucekmiiHui

KOHTPOJIb 32
CHUCTEMOTIO SIKOCTI

Puc. 3.3. Cxema nporiecy ceptudikairii

Ceprtudikaris NpoayKii B YKpaiHi HOAUISETHCS Ha 000B'I3KOBY
Ta JOOPOBUIbHY.

Ceptudikarisi NpoayKilii MPOBOJUTHCS YIIOBHOBAKECHUMHU Ha T€
opraHamMu 13 ceptudikaiii — MATPUEMCTBAMH, YCTaHOBaMHU Ta
OpraHizaiissMM 3 METOIO: 3amo0iraHHd peamizamii MNpOaYyKIIii,
HeOe3MmeyHoi Uit KUTTA, 3J0pOB's 1 MailHa TpoMaasH 1
HABKOJIMIIIHHOTO MPUPOJAHOTO CEPEIOBUINA; CIIPUSHHS CIOKUBAYEBI B
KOMIIETEHTHOMY BHOOpP1 MPOAYKIli; CTBOPEHHS yMOB [JIs Yy4YacTi
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Cy0'€eKTIB  MIAMNPUEMHUIIBKOI  JISJIBHOCTI B MDKHApOJIHOMY
€KOHOMIYHOMY, HAyKOBO-TEXHIYHOMY CIiBPOOITHUIITBI Ta
MDKHApPO/IHIN TOPTiBIII.

HlepxaBHY cucteMy cepTudikarii crBoproe JlepkaBHUN KOMITET
VYkpainn 31 crapgaptusaiii, MeTposiorii Ta ceptudikamii —
HalllOHAJILHUW opraH YKpaiHu 13 ceptudikallii, SKuid NpOBOJAUTH Ta
KOOPAMHYE POOOTYy 110A0 3abe3neyueHHs ii QyHKIIOHYBaHHS, a caMe
[20]:

- BU3Ha4a€ OCHOBHI MPHUHITUIN, CTPYKTYPY Ta MpaBHJIa CUCTEMH
ceprudikaiii B YKpaiHi;

- 3aTBEPJKY€E TEPENIKUA MPOAYKIli, sIka Mmijyisirac 000B'I3KOBiH
ceprudikailli, Ta BU3HA4Ya€ TEPMIHM 11 BOPOBAIHKEHHS; IPU3HAYAE
Oprau 13 ceptudikariii IpoayKIIii;

- BCTAHOBJIIOE TIpaBUJia BU3HAHHS CEpTU(IKATIB IHIINUX KpaiH;

- po3rIsgaEe CHipHI MUTAaHHS 3 BUIPOOYBaHb 1 JIOTPUMAHHS
npaBui cepTudikailii mpoayKIIii;

- Beae Peectp nepxaBHOi cuctemu cepTudikarii;

- opraHizoBye  iH(opmarliiiine  3a0e3neyeHHs 3  [UTaHb
ceptudikari.

JepkaBHUI KOMITET YKpaiHu 31 cTaHAapTU3allli, METPOJIOTIi Ta
cepTudikailii B Mexax CBOEI KOMIIETEHIIT HECe BIAMOBIIAJIBHICTh 3a
JOTPUMAHHS MPABUWII 1 HOPSIAKY cepTUPIKAIIl TPOTYKIIIi.

Ceptudikamis Ha BiANOBIAHICTE OOOB'SI3KOBUM  BUMOTaM
HOPMAaTUBHUX JOKYMEHTIB IPOBOJUTHCS BUKIIOYHO B JCpKaBHIN
cucremi cepTudikarii.

[BS9' WL Cts9 O ) ycixlsedmlinkak ®ag * micturn
NEepeBIpKy Ta BUNPOOYBaHHS TMPOAYKINI JUId BU3HAYCHHS il
XapaKTePUCTUK 1 TOAANBIINK JEepKAaBHUM TEXHIYHUNM HarJsig 3a
cepTu(diKoBaHOIO MPOIYKITIELO.

BunpoOyBanHs 3 MeTor0 O0O0OB'SI3KOBOi cepTUdikallii MaroTh
MPOBOJUTHUCS AKPEAUTOBAHUMHU BUIPOOYBAIBHUMH Ja0OpATOPISIMU
(meHTpaMu) METOJaMH, SIKi BU3SHAYECHI BIAMOBIAHUMH HOPMAaTUBHUMU
JTOKYMEHTaMM, a 3a BIJCYTHOCTI ITUX JOKYMEHTIB — METOJaMH, IO
BU3HAYAIOTHCSI OPraHoOM 13 cepTUdiKallii Y4 OPraHOM, SIKUM BUKOHYE
roro ¢yukii. Pesynbrat BUnpoOyBaHb, MPOBEACHUX 3a3HAYECHUMU
naboparopisiMu  (LIEHTpaMH), Yy TMOJAJIBIIOMY HE MOTpeOyIOTh
NIITBEPXKCHHA  1HIIMMHU  aKPEIUTOBAaHUMH  BUIPOOYBAIbHUMU
nabopatopisimu  (uieHtpamu).  [loBTopHi  BUMpOOyBaHHS  3a
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BU3HAYECHUMHU XapaKTEPUCTUKAMHU I[1€1 MPOAYKIT HE MPOBOIATHCH,
KpiM BHWMAAKIB, KOJU BIAMOBIIHO JO 3aKOHOJIABCTBA BCTAHOBJICHA
HEJIOCTOBIPHICTh pe3yibTaTiB BUIpoOyBaHb. Ceprudikaiiisi Mpojo-
BOJILYOI CHUPOBHHH 1 XapuOBHUX MPOAYKTIB TBAPUHHOTO IMOXOJKECHHS
3IIMCHIOETHCS micost POBEICHHS BETEPUHAPHO-CAHITAPHO1
EKCIEPTU3H Ta BUJIaul BIJMOBIIHUX BETEPUHAPHUX JOKYMEHTIB.

[lin yac mpoBeneHHs cepTUdikallii Ta y pasi MO3UTUBHOIO
pillIEeHHs OpraHy 13 cepTudikallli 3aIBHUKOBI BUAAE€ThCS cepPTUGIKAT 1
IIPaBO MAapKyBaTH MPOAYKIIiO cerianpiuM L dzO ¢ 5d3 9 " W ff

dopma, po3mipu 1 TEXHIYHI BUMOTH JO 3HaKa BiIMOBITHOCTI
BU3HAYAIOTHCS JIEPHKABHUM CTAHJAPTOM. 3HAK BIJIMOBIAHOCTI HE MOXKE
OyTH 3aCTOCOBaHUM, AKIIO MOPYIICHO MpaBUiia HOT0 BUKOPUCTAHHS.

BianoBigHicTe  mpoAyKiii  (TOBapy), sSKa  BBO3UTbCS 1
peaizoBy€eTbCs Ha TEpUTOPIi YKpaiHu, 00OB'I3KOBUM BUMOTaM HOPM 1
CTaHAapTiB, YMHHUM B  YKpaiHi, Ma€  IiATBEPKYyBaTHUCS
ceptudikatom abo CBIJIONTBOM TMPO BHU3HAHHSA 1HO3EMHOTO
ceptudikara, BuUgaHUM ab0 BH3HAaHUM JIep)KaBHUM KOMITETOM
Ykpainu 31 cTaHgapTuzailii, MeTpojiorii Ta ceptudikaiii abdo
YIOBHOBaXEHUM (aKPEIUTOBAHUM) HUM OPTraHOM.

JepkaBHUI KOMITET YKpaiHu 31 cTaHAapTU3allli, METPOJIOTIi Ta
ceptudikailii Ha miJcTaBl BUAAHUX cepTU]IKATIB BIAMOBIIHOCTI abo
CBIIOLUTB TNPO BHU3HAHHA 1HO3EMHOr0 cepTudikara BKIIOYAE
cepTu(dikoBaHy MPOAYKIIKO 10 €IUHOrO PEECTPY CEepPTU(]PIKOBAHOI B
VYkpaini npoyKuii.

Opranv MUTHOTO KOHTPOJIKO 3IIMCHIOIOTh MHUTHE O(POPMIIEHHS
IMIIOPTHUX TOBApIB Ha MIACTaBl 3a3HAYEHOro €IUHOTO PEECTPY B
nopsiiKy, BctaHOBIeHOMY KaGinerom MiHicTpiB YkpaiHu.

Opran 13 ceptudikalii NpoayKIli TPy TPOBEACHHI 000B'SI3KOBOI
ceprudikamii Hece BIAMOBIIAIBHICTE: 3a HEOOIPYHTOBaHY abo
HEMpaBOMIpHY BuAady cepTudikaTa BIAMNOBIIHOCTI; MOPYUICHHS
npaBwi ceptudikaiii. AKpeIUTOBaHA BUIIPOOYBajbHA JIabopaTopis
(meHTp) Hece BIAMOBIAAIBHICTh 3a HEJAOCTOBIPHICTh PE3YJIbTATIB
BUNPOOYBaHb.

[ Bt ' dz' dzlz vpste Is dpW¥soaéT® YOy ih-s1xa
IopuaMyHa  0ocoba, sKa  3apeecTpyBajla CBOIO  CHUCTEMY B
YCTAaHOBJICHOMY TOPSAKY. 3asBHUK Ha JOOPOBUIbHY cCepTHU(IKAIIIIO
Ma€ MpaBO caM BCTAaHOBUTHM HOMEHKJIATypy BHUMOT, Ha BiANOBIJIHICTh
SIKUM TPOBOJUTHCA CepTHU(IKaIIis.
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Jl;1st Toro mo0 MarmHa €eKOHOMIYHO BUKOHYBAjla CBOE CITYKOOBE
IMpU3HAYCHHS, BOHA Ma€ OyTH MOTpiOHOT 11 mporo sikocti. Ilin
fmils s dz3iydirdzd cykymmicTe 1 BIACTHBOCTEH, IO
BU3HAYAIOTh  BIAMOBIAHICTG i  CIY>KOOBOMY MpPHU3HAYEHHIO 1
BIJIPI3HAIOTH 1[I0 MaIIMHY Bix iHmux [29].

Jlo OCHOBHHUX NOKAa3HHUKIB SKOCTI MAIllMHU HaJleKaTh. CTaOllIb-
HICTb BHUKOHAHHS MAIIMHOK 1i CIIy’)kOOBOTO TMPU3HAYEHHS; SAKICTb
MPOAYKINi, IO BHUITYCKAETHCS MAIIWHOK; JOBrOBIYHICTH (hi3WUHA,
TOOTO 3JaTHICTh 30€piraTu MEPBUHHY SKICTh y 4aci; JIOBTOBIYHICTH
MOpalibHa, a00 37aTHICTb EKOHOMIYHO BHUKOHYBAaTH CIyKOOBE
MPU3HAYEHHS B 4Yacl; TPOAYKTUBHICTH; Oe3leka poOOTH; 3PYUHICTh 1
MpPOCTOTa OOCIYTOBYBAaHHS 1 YNPABIIHHS; PIBEHb IIyMY; KOEDIIIEHT
KOPHCHOT JIii; CTymiHb MexaHi3allii Ta aBToMaTu3aiii i T. 1. [5].

KoxeH 3 mepeiuyeHuX OCHOBHUX IOKa3HUKIB HIOJO0 TOTO YH
IHITIOTO THUITy MAalIWHU KOHKPETHU3YETHCS y BUIILAL 101 CHUCTEMHU
JTOJATKOBUX SIKICHMX 1 KUIBKICHMX MOKa3HMKIB, IO XapaKTEPU3YIOTh
OCOOJMBOCTI, SKMMHM MAalTh BOJOMITH MAalIMHUA JIaHOTO THITY,
IIPU3HAYCHI JIJI1 BUKOHAHHS IIEBHOTO CTy>KOOBOT'0 MPHU3HAYCHHS.

[IpaBuibHa 1 SICHA MOCTAaHOBKA 3aBJaHHS B 3HAYHIA Mipi
BU3HAYA€ YCHIX HAWOUIbII IMIBUAKOTO W EKOHOMIYHOTO HOro
BupimeHHs. OTxe, po3poOKa SKICHUX 1 KUIBKICHUX TOKa3HUKIB €
OJHIECI0O 3 HAMOIIBII BIAMOBIJANBRHUX 3aBJaHb, OCKUIBKH Bl HOTO
MPABWIBHOTO PIMIEHHS 3aJIeXKaTh SIKICTh 1 €KOHOMIYHICTh BUKOHAHHS
MAITUHOIO  CIIY’KOOBOTO TPHU3HAYCHHS, IIBUIKICTH OCBOEHHS Ta
€KOHOMIYHICTh BUTOTOBJICHHSI.

IToxa3HMKOM SIKOCTI MAaIllMH, JOCATHEHHS 1 3a0€3IICUCHHS SKOTO
BUKJIMKA€ HAWOUIbIII TPYAHOIIl 1 BUTPATH B MPOLIECI CTBOPEHHS 1
0COOJIMBO B TMPOIIECi BUTOTOBJICHHS MAIllMH, € TOYHICTh MalIiH. ToMy
PO3TIISTHEMO CIIOYATKY TTOKA3HUKH, SIKUMH XapaKTEPU3YEThCS TOYHICTD
MamHy 1 11 getaneit. JIns crpoIleHHS NMUTaHHS 1 O3HAWOMIICHHS 3
HEOOXIIHUMH BUXITHUMU TIOJOKCHHSIMU PO3MVISTHEMO CIOYATKY
MOKa3HUKH, 1110 XapaAKTEPU3YIOTh TOUHICTH JIETAJII.

[Mlig Istsydz' Milss HJIsOdz' posy@dots creg@s it dad
HAaOJMKEHHS JI0 TEOMETPUYHO TMPAaBUIBHOTO 1i  MPOTOTHILY.
BuroroButu Oynb-siky AeTaib aOCOTIOTHO TOYHO, TOOTO aOCOJIOTHO
BIIMOBITHO 7O 1ii MPaBUIBHOI TreoMeTpudHoi ¢dopMu (Mojei),
NPaKTUYHO HEMOXXJIMBO, TOMY 3a MIpy TOYHOCTI NPUNMAIOTh
BEJIMYMHM BIAXWICHB BiJ] TEOPETUUHMX 3HAUYCHb. L1 BiAXUICHHS MiCsa
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iX BUMIPIOBAHHS 3ICTABJISAIOTH 3 BIAXWJICHHSIMH, IO JIOMYCKAIOThCS
CIIy’)KOOBUM TMpHU3HAYCHHSM JeTaiai B MamuHi. OTxe, 3a BciMa
MOKa3HMKaMM SIKOCTI JeTajll, 10 XapakKTepuzye 1ii ciIy»kOoBe
npH3HAYCHHS, HeoOXimHo BcTaHoBmoBatd H S ZMisd d3° )
OBt HBY EME

Takum YMHOM, 3aXO0JlaMH TOYHOCTI CIIy»KaTb, 3 OJHOTO OOKY,
JTOTYCTUMI BIIXUJICHHS, 1110 BCTAHOBJIOIOTHCS, a 3 1HIIIOTO — BUMIPSIHI,
TOOTO Ti3HAHI 3 MEBHUM CTYIICHEM HAOMMKEHHS IIMCHI BIAXMIICHHS
peaJIbHOI JeTalIi.

Tounicth reoMeTpuyHux (GOpM TOBEPXOHb JeTall  abo
NPaBUIBHICTh TEOMETPUYHUX (POopM — MakcUMalbHE HAOIMKECHHS
KOJKHO1 3 TOBEPXOHb JICTaJl JI0 il FTeOMETPUYHOTO 300paKCHHS.

PoO3p13HAIOTh TpW BUJM BIAXWJICHb MOBEPXOHb ACTalled BijJ iX
reomeTpuuHux Gopwm (puc. 3.4):

1) 3OS tetsGc J sd3] Isted ydmin saxamu HpasgminisdzdzW
BIJIXWUJICHHS peajibHOI MOBEPXHI BiJ] MPAaBWJIBHOI reOMETpUYHO1 (hopMu
B MEKax rabapUTHUX PO3MIPIB III€T TOBEPXH1; HAMPUKIIA, BIAXUICHHS
MJIOCKOI TMOBEPXHI BIJ IUIONIMHHOCTI, MTOBEPXHI KPYroBOIO IUJIIH/IPA,
KOHYCa, KyJl BiJl iIX TEOMETPUYHO NPaBUIBLHUX (HOPM;

2) m» 8 d dzv fi)lsmo fgdside coboro mepioaUUHI HEPIBHOCTI
MOBEPXHI, SIKI TPAIIAIOTHCSA HA JUISIHKAX NPOTSKHICTIO A0 10 MMm;

3)d3' S sG] 53] Is toc d (widponepieHOCT ) 16f OEgndadZY
PO3YMIIOTh BIJIXWJICHHS pEajbHOI MOBEPXHI B MEXaxX HEBEIUKHUX ii
TIUISTHOK.
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Puc. 3.4. Buau noBepXxoHb:
1 — xBHIISICTA 1 IIOPCTKA; 2 — XBUJISICTA 1 YKcTa (T1aaKa);
3 — piBHa 1 MOPCTKA; 4 — piBHA 1 yncTa (TJIaaKa)
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MikporeoMeTpuuHi  BiAXWJI€HHS HasuBaloTh N BteMmiIsC ' Mmis s
f 59 j.tcBulmparoun TOW UM IiHIMIA TIApaMeTpP MIOPCTKOCTI
MOBEPXOHb JI€TaJll, BCTAHOBJIOIOTH JIOMYCK Ha MIKPOBIIXUJICHHS
MOBEPXOHb BiJ] TEOMETPUYHO MPABUILHOT (hOPMHU.

XBWISICTICTh MOBEPXHI JIeTalll BAHUKAE MpHU 00pOoOIll BHACIIIOK
B10pallii TEXHOJIOTTYHOI CUCTEMH «BEPCTAT — MPUCTPIl — IHCTPYMEHT —
JeTanby», HEPIBHOMIPHOCTI TMpOIECY pi3aHHS, OUTTA pi3aJbHOTO
THCTPYMEHTY Ta 3 IHIIMX NpUYUH. YacTo XBWIISICTICTh BUHUKAE HA
MOBEPXHI JIeTaJell CepeHIX 1 BEJIUKUX PO3MIpiB Mpu 00poOII
TOCTPIHHSM, (pe3epyBaHHIM, IUTIPYBAHHSAM.

[ToBepxHi, 0O0pOOJEHI METAIOPI3AIBHUMHU  1HCTPYMEHTAMU
(pi3uemM, ¢pe3or0 Ta 1H.), MAKOTh MIOPCTKICTh PI3HOTO XapakTepy:
MO3/I0BXHIO, TOOTO B HANpPsIMKYy BEKTOpa IIBUJIKOCTI PpI3aHHSA
(puc. 3.5, a), 1 mHoOmepedyHy — B HAIPSAMKY, MEPHECHIUKYISIPHOMY
BKa3aHOMY BEKTOPY, TOOTO B HaMpsAMKY mojadi (puc. 3.5, 0).

[T03/10BXXHSI IIOPCTKICTh YTBOPIOETHCS BHACTIIOK KOJIMBaHb
CWIM pi3aHHS NpU 0oOpoOIr, SKI MOXYTh BHUKIMKATH BiOpailii, 110
30UIBIIYIOTh TMO3JO0BXHIO IIOPCTKICTh. MOXIIMBI W 1HII TPUYUHU
YTBOPEHHSI  MO3J0BXHLOI IMIOPCTKOCTI, HAMPHUKIA] YTBOPEHHS
HapoCTy.

[Tonepeuna MOPCTKICTh 3a3BUYAM O1bla, HIXK M03/10BXKHS. [Ipu
YUCTOBIM 00pOOIIl MOBEPXOHb JAeTajeld aOpa3uBHUM IHCTPYMEHTOM
HIOPCTKICTh MOBEPXHI B IMO3J0BXKHBOMY 1 IMOIMEPEUYHOMY HaIpsSMKax
MPUOIN3HO OJTHAKOBA.

Puc. 3.5. [To3noBxHs (a) Ta nonepeyHa (0) MOpPCTKOCTI

Jlo Oaratbox (akTOpiB, Big SAKUX  3aIEKUTh  SKICTb
00pOO0JIFOBaHO1 ITOBEPXHI, HAJICKATD!
a) piJ 1 BIACTUBOCTI 0OpOOIIOBAHOTO MaTepiay;
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0) cioci6 0OpoOKH (TOUIHHS, CTPYTaHHs, NUIIQyBaHH 1 T. 1.);

B) pPEXHUM pi3aHHS MeTany (WIBUIKICTH pi3aHHS, TM[ojaya,
rIMOWHA pi3aHHsA);

I') KOPCTKICTh CUCTEMHU «BEPCTAT — MPUCTPIA — IHCTPYMEHT —
JETaNIbY,

1) TEOMETPUYHI MTapaMeTPU IHCTPYMEHTY;

€) MaTepiall IHCTPYMEHTY;

) OXOJIO/PKEHHS B MPOIIECT Pi3aHHS.

Y  MacoBoMy 1 BEJIMKOCEPIMHOMY  BHUPOOHUIITBI  MpHU
BUTOTOBJICHHI B3a€EMO3aMiHHHUX JIeTaJIel He0OX1JHa TOUYHICTE 0OPOOKHU
3a0€3Mevuy€eThCsi, TOJOBHUM YHHOM, BIAMOBIIHUM HaJaroKEHHIM
BepcTaTiB. Y JpiOHOCEPITHOMY 1 OAMHUYHOMY BUPOOHMIITBI BHCOKa
TOYHICTh JIOCSATAETHCSA 3aCTOCYBaHHSM JOJATKOBUX OOpPOOHUX orepa-
11 1 TUISIXOM 3aJIy4€HHS 10 pOOOTH BUKOHABIIIB BUIOT KBaTi(iKaIlii.

TouHIiCTh 3aroTOBOK, METOAM MOMEPEAHBOI 1 OCTATOYHOI
MEXaHI4HO1 00pOOKH, METOAN TEPMIYHOT OOPOOKH 3HAYHO BILUIMBAIOTH
Ha TOYHICTh OCTATOYHO OOPOOJICHUX JIeTANICH.

YumM BUIIIE TOYHICTH 3arOTOBOK, THM MEHIIIE YHCJIO OIepallii ix
MeXaHIYHOT 0OpOOKH 1 TUM BHIIIE TOUHICTh TOTOBUX jeTaieit [2].

IMig j € sdzts d3’ Y dzts ¥ mexisaisiaptlpopdsr pozymiroTs
TaKy TOYHICTb, SIKa MpHU MIHIMQJIbHIA C€OOIBApTOCTI O0OPOOKH
JOCSTAETHCSI B HOPMAJIbHUX BUPOOHUYMX yMOBAx, IO MependadaroTh
po0OTYy Ha CHpaBHUX BepcTarax 13 3acCTOCYBaHHSIM HEOOX1THHUX
IPUCTPOIB 1 IHCTPYMEHTIB IIPU HOPMAJIbHIN BUTpaTI yacy 1 HOpMalib-
H1i KBamiQikalii poOITHUKIB, SIKa BIATOBIJIA€ XapaKTeEpPy poOOTH.

[Mlin HSMW ) dats ® s f®aizOTH) Ky TOUHICTB, SKYy
MOXHa JOCSITTH MpU 00poOIli B 0COOIMBUX, HAUOLIBIII CHPUATIMBUX
yMOBaXx, HE3BUYANHUX TSI TaHOTO BUPOOHUIITBA,
BUCOKOKBaJII(PIKOBAHUMHU POOITHUKAMHU, MPU 3HAYHOMY 3OLIBIICHHI
BUTPATH Yacy, HE 3BayKal04 Ha cOO1BapTICTh OOPOOKH.

Po3rnsiHyTi BUIllE TOKAa3HUKH, IO XapaKTEPU3YIOTh TOUYHICTH
JeTanl, IIJIKOM BUKOPUCTOBYIOTHCA 1 JJIA XapaKTEPUCTHUKU TOYHOCTI
MaluHU. Pi3HULS ToNirae jiuiie B TOMY, IO y JA€Tall BCl MOKa3HUKU
TOYHOCTI CTOCYIOTHCSl IOBEPXOHb OJHIET III€i JeTani, a y MalluH!
BOHH CTOCYIOTBCSI BHUKOHABUHMX IIOBEPXOHb, SKI HAJIEKATh PI3HUM
MOB'A3aHUM OJ[HA 3 OJHOIO JETaIsIM MaIlIUHU.

OCKUJIBKM BUKOHABYl MOBEPXHI MAaIlMHM MalOTh 3A1HCHIOBATH
BIIHOCHUH pyX, HEOOXIMHWUH JJI1 BUKOHAHHS MAIIWMHOKO i
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CITy>k00BOTO TIPU3HAYEHHSI, OCTUIPKM OJIHMM 3 OCHOBHHUX ITOKa3HHKIB,
10 XapaKTepU3YyITh TOUHICTh MAIIUHU, € TOYHICTh BITHOCHOTO PyXY
BUKOHABYUX TIOBEPXOHb.

Mg stsydz” Mist s@S H dgwifgdzrbcs MakcumanbHe
HAOJMKEHHST IMCHOTO XapakTepy pyXy BUKOHABUYMX MOBEPXOHb IO
TEOPETUYHOI'O0 3aKOHY pPyXy, OOpaHOr0 BUXOJAYU 31 CIyKOOBOTO
MPU3HAYCHHS MAIIUHU.

TouyHICTh BITHOCHOTO pyXYy XapaKTepU3YEThCS BEIUYHUHOIO
HAJICKHOTO BIJXWJICHHS, Ha fKE, BIAMOBIIHO JO BUKJIAJICHOTO BHIIIE,
Ma€ BCTAHOBIIFOBATHCS (5K 1 Ha 1HIIN TMOKa3HUKWA TOYHOCT1) JOMYCK.

Buxomsun 3 BuUIIeBMKiIageHoro, Istsydz® mlis!
XapaKTepU3Y€EThCS TAKMMH OCHOBHUMH ITOKa3HUKaMH [2]:

1) TOYHICTIO BIIHOCHOTO PyXYy BUKOHABUYMX MTOBEPXOHb MAIINHU;

2) TOUHICTIO BIJCTaHEH MK BHKOHABYMMH IOBEPXHSIMH a00
MOETHAHHIMU MMOBEPXOHbD, SIK1 1X 3aMiHIOIOTh, 1 IX PO3MIPIB;

3) TOYHICTIO BIIHOCHUX MTOBOPOTIB BUKOHABYMX MTOBEPXOHb;

4) TOYHICTIO TEOMETPUYHMX (OPM BHKOHABYUX ITOBEPXOHb
(BKJIFOUAIOUYHM MAKPOTE€OMETPil 1 XBUJIACTICTBD);

5) WIOPCTKICTIO BUKOHABYUX MMOBEPXOHb.

TouHiCTh BepcTaTa B HEHABAHTA)KEHOMY CTaHi, TakK 3BaHa
reoOMeTpUYHa TOYHICTh BepCTaTa, 3aJIeKUTh, TOJIOBHUM, YUHOM BIJI
TOYHOCTI BUTOTOBJICHHS OCHOBHHUX J€Talled 1 BYy3JB BepcTaTa 1
TOYHOCTI 1X ckiamanfs. [loxubku, gomymieHi B po3Mipax 1 popmi 1iux
netajed 1 iX  B3aEMHOMY  pO3TalllyBaHHI  (TUIOMIMHHICT,
UWJIHIPUYHICTh, NapaeNbHICTh 1 NEPHEHIUKYISPHICT OCeU 1
IJIOIMH, KOHIIEHTPUYHICTh, CITIBBICHICTH 1 T. J1.), Ha3WBaIOTh 1HO1

dzOh

Cjsdijlstedudzddtd 2 dBSOdRd o) thlsOlsO

BenmnunHn 1ux nNOXMOOK BHU3HAYAKOTh IUIAXOM IEPEBIPKU
BEepCTaTa B HEHABAHTAXXEHOMY CTaHi, MPU HEPYXOMOMY IOJIOKEHHI
MOro 4acTHH 1 TP MOBUIBHOMY iX MepeMilieHHi Big pyku. IlepeBipky
OpPOBOAATH 3@  JIONIOMOIOK  MPHUCTPOIB 3  IHJIUKATOPAMH,
BUMIPIOBAJIbHUX MPUJIaAiB, TOUHHUX JIHIAOK, PIBHIB 1 IHIIKUX 3acO0IB
BUMIPIOBAHHSI.

CTyniHb TOYHOCTI BHUTOTOBJICHHS PI3aJIbHOTO 1 JOMOMIXKHOTO
IHCTpYMEHTY JAy’K€ BIUIMBAa€ Ha TOYHICTh MEXaHIYHOI 00pOoOKHU
nertaneil. IHCTpyMeHT, K 1 OyJb-IKUW IHIIWA BUPIO, HE MOXKE OyTH
BUT'OTOBJICHUI 3 a0COJIOTHO TOYHUMHU PO3MIpaMH, 1 JEAKI MOXHOKHU
pu HOro BUTOTOBJICHHI HEeMUHYUYI. [l mOXMOKM 4acTo 3ajekKHO Bij
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BUJIy 1HCTPYMEHTY II€PEHOCIThCS B JEAKIM Mipi Ha 0OpoOJIOBaHy
netanb. TOMy 4YHMM TOYHIIIE BHUTOTOBJIECHUW 1HCTPYMEHT, TUM
TOYHIIIMMHU € 1 pO3MIPHU JIETaJIl, YTBOPEHI IIUM 1HCTPYMEHTOM.

Ha momatox 10 OCHOBHOIO MOKa3HHMKA SIKOCTI MAIIMHUA 1 11
JeTaneil — TOYHOCTI — € psij IHIUX. Jlo HUX, HANpUKIA, HaJIeXKaTh
(b13UKO-XIMIYHUM cTaH 1 (G13UKO-MEXaHIYHI  BJIACTUBOCTI
MOBEPXHEBOTO LIAPy MaTepialy, 3 SKOT0 3p00JICHO JeTab.

Jo W' L3y Ode oydd@finls d @b | tc~ dzj 8 SG 5
HajeXaThb TBEPJICTh, CTPYKTYpPHUM CTaH, XapakTep 1 3HaK
3QJIMIIKOBUX HAMpyXeHb Ta 1H. 3a MOTpeOM Ha BIAXWICHHS
MOKA3HHUKIB KOXHOI 3 IMX BJIACTUBOCTEH CIHiJ BCTAHOBIJIIOBATH
HAJIeXKH1 JOMYCKH BHUXOJSYM 31 CIYyKOOBOTO MPU3HAYEHHS JeTalll B
MamuHl. OJHUM 13 3aBJaHb TEXHOJOTIl MAaIIuHOOyAyBaHHS €
BUTOTOBJICHHS AcTaliel, PakTHU9HI BIAXWICHHS SKUX HE BUXOIMIH O 3a
ME3K1 BCIX BCTAaHOBJICHUX JIOIMYCKIB.

stsi W' y' " dzls QKK dvimdzs sk BHIOMO, sBisiE
co00I0 OAWH 3 KOMIUIEKCHUX MOKA3HHKIB, IO XapaKTEPU3YIOTh SIK
KOHCTPYKIIIFO MaIllMHU, TaK 1 TEXHOJIOTIIO ii BUTOTOBJICHHS. ToMy mipu
BUI'OTOBJICHH1 MAallIMHU JAaHO1 KOHCTPYKII1 KOJIMBAaHHS BCTAHOBJIEHOTO
s Hei KK/ 3anesxaTh HailO1Ib11010 MIpOIO BiJl IKOCTI BUTOTOBJICHHS
MamHu. BignmoBimHo no mporo Ha BenuwuuHy KKJI mammuam B
TIPAKTHUIl 0araTboX 3aBOJIIB BCTAHOBITIOETHCS HAICKHUN Ho1myck [29].

J1o TTOKa3HUKIB SKOCTI MalvHu HanexkuTh i ff S H 2 € Is gas dz' M e
3MiHy (200 3a 1HIIMK OUIBII TPUBAJIUK MNPOMIDKOK Yacy), WO
BUPAXAEThCS 200 B IITyKax MPOAYKIIii, 110 BIJMOBIIA€ BCTAHOBJICHUM
AKICHUM BUMoraMm, a00 B IHIIMX OJUHHUISIX BUMIPIOBAHHS
(kyOoMeTpax BUMHATOTO IPYHTY 1 T. A.). [HIIMMU MOKa3HUKaMH SIKOCTI
€ BUTpaTa MAJIBHOTO 1 MAaCTUJIA HA OJUHHUIIIO [IIJISXY Ta HU3KA THIIHUX.

J10o OKa3HUKIB, 1[0 XapaKTEPU3YIOTh SIKICTh MAIIIUH, HAICKUTD 1
JIETKICTh YINPAaBJIiHHA, SIKa I JaHOI KOHCTPYKIII MAIlIMHU TaKOX
3aJIEKUTh BIJ SIKOCTI ii BUTOTOBIEHHA. Hampukian, npu pydyHOMY
KepyBaHHI MAIllMHOK HEOOXIJIHE 3yCWUIsA pOOITHMKA Mae OyTH He
Buie 6-8 kI'c, OCKIIbKU OUIBINE 3yCUIIIS HEMIPUITYCTUME 32 YMOBaMU
oXopoHM mpaill. Jlo TNOKa3HUKIB SKOCTI HajeXaThb HAIIMHICTh 1
JIOBTOBIUHICTHh MAIIIUHU.

BcTaHOBNIGHHST ONTUMAJbHUX Ha JaHOMY PIBHI PO3BUTKY
TeXHIKM (Ha TIEBHUM TMPOMDKOK Yacy) JOIMYCKiB Ha KOXEH 3
PO3TISHYTUX BHINE MOKAa3HUKIB SKOCTI MAIIMHU 1 1i MEXaHI3MIB €
OJIHUM 3 HAMOUIBII BiANOBiAAIRHUX 3aBJlaHb MAITMHOOYyBaHHS, IO
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Ma€e BEJMKE HapOJHOrocmojapchke  3HadeHHsA.  JliicHo, 31
3MEHIICHHSM JOMYCKIB HA MOKAa3HUKH SIKOCT1 MalllMHU, HAPUKJIAJ, HA
MOKA3HUKU, 10 XapaKTEPU3YIOTh 11 TOYHICTh, (PI3UKO-MEXaHIYHI
BJIACTHMBOCTI MOBEpPXHI IIapiB Marepiaqy Ta IHINI, MamuHa Oyje
mpaioBaTd eKoHoMiuHime. OpHak 1€ BUKIWYE, 3 OJIHOTO OOKY,
301IbIIICHHST BUTpPAT HaA il BUTOTOBJICHHS, 3 IHIIOTO — IIJBHUIICHHS
BUTPAT HAa EKCILTyaTallilo, 3BakKalouW Ha HEOOXITHICTh MPOBEIACHHS
OUTBIII YaCTUX PEMOHTIB ISl BITHOBJICHHSI HEOOX1THOT IKOCT1 MAIlIMHHU.

Takum YMHOM, NONMYCKU HA BCl TMOKA3HWKW SIKOCTI MAaIllMHU
Tpeba BCTAHOBJIIOBATH Ha OCHOBI TEXHIKO-€KOHOMIYHUX PO3PaxyHKIB,
0 MalTh HAa METI JOCSITHEHHS HaWMEHIIMX BHUTPAT CYCHUIBHO
HEOOXIJIHOT mpalll Ha BHUPIIICHHS 3aBJaHb, I BHKOHAHHS SKHX
CTBOPIOEThCA 111 MamuHa. [Ipu 1iboMy He ciin 3a0yBatu, 10 3aco0u
BUPOOHUIITBA O€3MEPEPBHO PO3BHUBAIOTHCS 1 YIOCKOHATIOIOTHCA,
BHACIIIJIOK YOTO, 3 OJJHOTO 0OKY, Oe3MepepBHO 3pOCTAalOTh BUMOTH 0
AKOCTI MAallMH, a 3 1HIIOTO — CTBOPIOETHCS MOKJIMBICTh
3a0e31euyBaT MIJABUIIEHHS SIKOCT1 3 HAMMEHIIIUMU BUTPATaMU Mpalli.

33l cCHyw4Yi BUAKNW 0OPOBGBKKM pgeTaneim

Buie Oyno po3risiHyTo MOKa3HUKH, IO XaPAKTEPU3YIOTh AKICTh
netanei, 00yMOBJIEHHX IXHIM CITy>KOOBHM TMpPU3HAYECHHSIM Yy MaIlUHi.
EKOHOMIYHE MOCSTHEHHS $IKOCTI JeTajell € OJHUM 3 OCHOBHHUX
3aBJIaHb TEXHOJIOT1i MAIIMHOOY 1yBaHHS.

Haii0inp11 ekoHOMIYHUM, MaOyTh, OyB OM TaKui TEXHOJIOTIYHUN
MPOIIEC, Y PE3yJIbTaTl BUKOHAHHS SIKOTO 3 CUPOTO MPOAYKTY MPUPOIU
0e3nocepeIHbO BUXOJMWJIa O TOTOBa JIeTallb, IO BIAMOBIIAE CBOEMY
CITy>k00BOMY MPU3HAYCHHIO.

[IpakTrka MalmMHOOYAyBaHHS Ha Cy4YaCHOMY €Tarl pO3BUTKY HE
Ma€ TaKMX IPOIIECIB, 1 TOMY JAETajl BUTOTOBJISIOTHCS 3 PI3HUX BUJIIB
HaniBpaOpuKaTiB.

Takum dywHOM, y MammHOOYJyBaHHI BUTOTOBJICHHS JeTaliel
MOJIsiTa€ B TIEPETBOPEHH1 0OpaHOro HamiBpaOpuKaTy B TOTOBY JETab.
3 TOYKM 30py JOCATHEHHS HEOOX1AHOI TOYHOCTI JeTaii, 3aBIaHHS
3BOJUTBLCSA J10 BHOOPY HEOOXIIHOTro o0csary HamiBdaOpukarty, 10
HaJlaHHS oMy (OpMHU 1 PO3MIPIB, IO HAOIMIKAKOTHCS A0 MallOyTHBLOI
neTani, 1 A0 1X «YyTOYHEHHS» MO0 BIAXWICHb, JIMITOBAaHUX
JOIyCKaMH Ha TOTOBY jaeTaib [29].
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1.1 6 tslstso dzj dzdateraneildduisiisiiBaBaRHLCs:

a) JIUTTSAM METAIIB PI3HUMU CIIOCOOaMU;

0) 00poOKOI0 METaliB TUCKOM (TUIACTUYHUM J1€(POPMYBAHHSIM),
KyBaHHSIM, IITAMITyBaHHSM (TapsyuM Ta XOJOJHHUM), MPECYBaHHSIM
(BUIABIICHHSM ), MPOKATKOO, BOJIOYIHHSM;

B) JIUTTSM 13 IJIACTMAC;

I') IITaMITyBaHHSM ILJIACTMAC.

2./ BtesB & O L s@OrantsilsidniantsifoBoauTbes:

a) MEXaHIYHUMHU CIIOCOOaMM:

- 3HATTSIM CTPYKKHU — p13aHHS METaly JIE30BUMHU 1HCTPYMEHTaMU
1 abpa3uBaMu Ha METaJIOpI3aIbHUX BEpPCTATaX;

- IUIACTUYHUM  iepOopMyBaHHSAM (0€3 3HATTA CTPYXKKH) —
VIIUIbHEHHSI MeETally; OOKaTyBaHHS 1 PO3KOYYBaHHS POJIUKAMH,
MIPOJIaBJIIOBaHHS — KajiOpyBaHHS OTBOPIB KYJbKOI ab0 OIMPaBKOIo;
HAaKOYEHHS (711 OTpUMaHHs pUDICHOT MOBEPXHI);

- XOJIOJIHOIO TTPABKOIO METAJIEBUX JIETaJIEH;

- TpOOOCTPYMHUHHOIO 0OPOOKOIO METAIEBUX JCTaJICH;

- IVTACTUYHUM JIePOpMYyBaHHIM IJIACTMAC;

0) XIMIKO-MEXaHIYHUMH CTIOCOOaMMU:

- TOBEJICHHSAM (MPUTUPAHHSIM) TMPUTHPAMH, BUTOTOBICHUMHU
NEepPEeBa)KHO 3 YaBYHY, Miji a00 JIaTyH1, MIKpPOTIOPOIIKAMH 1 MacTaMH.
Marepian nputupy 3a3Bu4ail M'SKIIUN, HIXK Matepian 00poOIroBaHOI
JeTani;

- TIOJIIpPYBaHHSM M'SKMMHU Kpyramu (i3 CykHa, Osi31, TOBCTI,
narepy, WKipH) 3a JOMOMOI0I0 MOJIPYyBaIbHUX MACT, 10 MICTSTh (5K 1
NPUTHPATIbHI TACTH) TMOBEPXHEBO-aKTUBHI PEYOBUHHU, IO XIMIYHO
BILUTMBAIOThH Ha OIMpallbOBAaHUM MaTepia;

- 00poOKOI0 (3aTOUyBaHHSM 1 JOBEJICHHSAM) TBEPAOCIIJIABHOIO
IHCTPYMEHTY B PpO3UYMHI CIPYAHOKMCIIOI MIOl 3a JIOIMOMOTOIO
aObpa3MBHOTO MOPOIIIKY 1 METAJIEBOIO JAUCKA,

B) EJEKTPOXIMIYHUMM CIOCOO0aMHU, CYTHICTh SIKHUX IIOJSITAE B
3aCTOCYBaHHI €JIEKTPUYHOI €Heprii y (hopmi eIeKTpoIi3y;

r) TEPMIYHUMH CIOCOOaMHU, $KI 3aCTOCOBYIOTHCS 3 METOIO
BUJIO3MIHUTH CTPYKTYpy METany i OTPUMAaHHA MEXaHIYHUX 1
G13UYHUX BIACTUBOCTEN MOTO, 0 BIAMOBIIAIOTH TEXHIYHUM BUMOTaM;

1) XIMIKO-TE€pMIYHUMH criocobamu 00po0OKH, 110
3aCTOCOBYIOThCS JJISl METAJIEBUX JIeTajeld 3 METOH MOJIMIIUTH iXHI
G13UKO-XIMIYHI Ta MEXaHIYHl BJIACTUBOCTI — IMJABUIIUTH iXHIO
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YKAPOMIIHICTh, 3HOCOCTIMKICTh 1 T. JA. NIIAXOM 3MIHM XIMIYHOTO
CKJIaJy TIOBEPXHEBOIO Iapy MeETaly, SKUW IITYYHO HACHUUYETHCA
a30ToM (MpoIleC Ma€ Ha3BYy a30TyBaHHsS), aIFOMIHIEM (aJiTyBaHH:),
ByIJIelleM 1 a30TOM OJHOYACHO 3 HACTYIHUM 3arapTyBaHHSIM
(miaHyBaHHA) 1 ASIKMMH 1HITUMH eeMeHTamMu. CIoau Tak caMo 1HO/I1
BIIHOCSTh 3HAYHO TMOUIMPEHUM TMpoIeC TEPMIYHOI OOpOoOKH —
HACUYEHHS HU3BKOBYTJIEIEBOI CTaldl BYIJEHEM 3 HAaCTYIHUM
3arapTyBaHHAM (IIEMEHTAIIIA).

3.4lsOtc’ dzdgv L /@rantdils Grapisiis mae Ha MerTi
HaJaHHS CTPYKTYpl BHJIMBKA PIBHOBAru, TOOTO 3BUIBHUTH 3arOTOBKY
B1JI BHYTPIIIHBOI HANpPyrd, M0 BUHUKAE K MPU 3aCTUTaHHI METaly,
Tax 1 IPH TOIMEPeAHIN MeXaHiuHii 00poOIIi (00aupaHHi).

CrapinHga OyBae NOpPUPOAHE 1 WTy4YHE. MeToa MNPUPOTHOTO
CTapiHHS TOJIATa€ B TOMY, IO 3aroTOBKA MICJIS JUTTA a0o0 TMicis
OoO/IUpaHHS BUTPUMYETHCS Ha BIJIKPUTOMY IMOBITPI IMMijJ BIUIMBOM
atMocdepu mpotsirom 0,5 — 6 mics1iB 1 OUIbIIIE.

3BaKalouu Ha TPUBAIICTh I[OTO MPOLECY, HaWYacTile
3aCTOCOBYEThCA METOJ, IITy4yHOro ctapiHHs. Illtydyne crapinas
MePEBAKHO 3MIMCHIOETHCS TEPMIYHOI OOPOOKOIO0 3arOTOBKH IIJISIXOM
HarpiBaHHsi i1 B Iiedl (EJIEKTPUYHIM, Ta30Bid, HAaPTOBIM) TpHU
temnepatrypi  450-500 °C, ButpumMku npotrsrom 12-15rtom i1
OXOJOKEHHS MPOTAroM 2,5-3 TOX pa3oM 3 MIY4Yi0, TICIAS YOTO
3aroTOBKA OCTAaTOYHO OXOJIOKYETHCA HA MOBITPI.

CrapiHHA 3aCTOCOBYEThCA TNEPEBAXKHO JJISI BEJIMKUX JIMTHX
JeTanen, Bl AKUX MOTpiOHA sSIKoMora Ouiblia CTaOUIbHICTh (OpMH 1
PO3MIpiB, HANPUKIIA] ISl CTAHUH METAJIOPi3aibHUX BEPCTATIB.

4.1 9 Ote¥ 9 Odadz" — dyyis @G dzCn@co6iB 3'egHaHHS
METAJIEBUX JAETajel; MIAPO3AUIAEThCS Ha XIMiuHE (ra3oBe, TEPMIUHE
Ta 1H.) 1 €JIEKTPUUYHE (EIEKTPOAYyTrOBE, KOHTAKTHE 1 1H.). 3BapIOBaHHS
MOXE€ 3aMIHUTH TMasHHS, KJICHAHHS, KyBaHHS, JHUTTSA; y OaraTbox
BUMAJKaX 32 JIOMOMOIOI0 3BAPIOBAHHS JIOCSTAETHCSA 3HAYHA €KOHOMIs
MeTany (3MEHINYEThCA TPYAOMICTKICTh BHUTOTOBJICHHS MPOIYKIIii,
3JICIIECBIIOETHCSI BUPOOHUIITBO).

5.1 OdzO dziflz 9 O dzdzV 11lo6H yHsK@ydY] BUHUKHCHHS
BiOpaliii jgerani, sSKI 0OEpTalOThCS 3 BEIMKOIO IIBHAKICTIO, BOHH
MalTh OyTu 30amaHcoBaHi. Jletans, 1m0 obepraeThesa, Oyne
BiJ10aIaHCOBAaHOIO a00 BPIBHOBAXEHOK B TOMY BHUIAJIKy, KOJHU ii
IIEHTp Baru 1 roJOBHA BICH 1HEpIIil 30iraroThCs 3 BICCIO OOEpTaHHS.
[IprurHamMu HEBPIBHOBAXEHOCTI JIeTAJIE 1 BY3JIB MOXYTh OyTH
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HEOHOPIAHICTh MaTepialy, HETOUHICTh PO3MIPIB 1 POPMH TTOBEPXOHb,
HECHMETPUYHE PO3TalllyBaHHS MacH METaly BIJIHOCHO OCi 0OepTaHHs,
PO301XKHICTh OCEH CIOTYUYECHHUX JeTajeH, 0 00epTatOTHCS PA30M.

Herani, sKi  30IMCHIOIOTh  3BOPOTHO-TIOCTYMAIBHUNA  pyX
(HampuKJIaA TOPIIeHb 13 MIATYHOM Y JBUTYHI BHYTPIIIHHOTO
3rOPSIHHS ), T IAI0THCS MIPUTOHIIL 32 Barox (Macoio).

banancyBaHHST TIPOBOJUTHCS Ha CHEMialbHUX OajaHCyBabHUX
puiIaiax, CTeHIax abo Bepcrarax, MPU3HAYCHHUX JJIs CTATUHYHOTO 400
TUHAMIYHOTO OajaHCyBaHHA. ICHYIOTHP aBTOMATW4YHI JIHIT A
OajaHCYBaHHS, HaIpHUKIaZ, PO3pOOJICHO aBTOMATHUYHY JIHIIO IS
JTUHAMIYHOTO OajaHCyBaHHS KOJIIHYACTHUX BalliB aBTOMOOLIBHHUX 1
TPAKTOPHUX JBHUIYHIB; Ha MM JIHII BeChb MNpolLEeC OalaHCyBaHHS,
BKJIFOYAIOUX BHCBEPJIFOBAHHS 3aliBOTO METaTy, aBTOMATH30BaHHM.

[Iportec  OamaHCyBaHHS ~ CKJAIAa€ThCsi 3  JIBOX  YaCTHUH:
1) Bu3HaueHHSA MicCld 1 BeIMYUMHU aucOanaHcy (TOOTO CHIIH, IO
XapaKkTepu3ye HEBPIBHOBAXKEHICTH) 1 2) YCYHEHHS AucOaaHcy.

6. L/ udh j dzdzgv , dzdiyt®@ts dfsek @ d Islsw  H Jj Is
VY mpomeci oOpoOku 1 micas oOpoOKM JeTajeli MPOBOAUTHCS 1X
OUHIIEHHS, TPOMHMBAHHS, TMPOCYIIYBaHHS Ta TOKPUTTS MAaCTHJIOM.
OuulieHHsT MPOBOJUTHCS MEXAHIYHUMHU a00 XIMIYHUMHU CIIOCOOaMu,
NpOMUBaHHA — B MUWHMX Oakax ab0 MUWHUX MalIWHAX,
NpPOCYITyBaHHS — OOJyBaHHAM CTHUCHEHHMM moBiTpsaMm. Jlerami
MOKPHBAIOTh MaCTHIIOM 3 METOFO 3aIo0iraHHs iX Kopo3ii.

Odzj 2

34MNoBepxHiobipodasoaHOT pageTani

[Ipu BcTaHOBIEHHI JeTaliell st OOpOOKM Ha BepcTaTax
PO3PI3HAIOTH TaKi ToBepxHi [29]:

1) oOpoOstoBaHi MOBEPXHI, 3 AKUX PI3AIbBHUMHU 1HCTPYMEHTaMHU
3HIMA€ThCs 1Iap Metainy (abo MiAJA0ThCA BIUIMBY 1HIIOTO poOOYOTO
IHCTPYMEHTY);

2) moBepxHi 0a3u, MO0 BHU3HAYAIOTH TIOJOXKEHHS JETall IpH
00poOI1i;

3) MoBepxHI, 110 COPUHMaIOTh 3aTUCKHI CUJIH;

4) noBepxHI, BiJl AKUX BUMIPIOIOTh BUTPUMAaH1 PO3MIpH;

5) HeoOpOOJIFOBaH1 MOBEPXHI.

bazamMu MOXyThb CIYXWUTH MOBEpPXHI, JiHII, TOYKH 1 IX
CYKYITHOCTI.
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Y TexHomyorii  MamMHOOYAYBaHHS  PO3PI3HAIOTH  0asu

Isj m dzesdzts e ydz' |, MmM¢ dzOH Odzt dz’ ' Ctsdzmls te
TexHosoriual 0a3W TMOIUIAIOTHCS HA BCTAHOBJIIOBAJIBHI 1
BUMIPIOBAJIbHI.

IMis Odas ® Ofizdfizg O L O eégduBaroTe Taki MOBEpXHI
JeTanl, SKUMW BOHAa BCTAHOBIIOETHCS MJII OOpPOOKHM B IEBHOMY
MOJIOKEHH1 BIJTHOCHO BepcTata (abo MPHUCTPOI0) 1 pi3alibHOTO abo
iHIIOTO poOOYOTO IHCTpYMEHTY [29].

BcranopmoBalbHUMH ~ 0a3aMH  MOXYTh  CIYXKHUTH  IIJIOCKI
MOBEPXHi, 30BHIMIHI 1 BHYTPIIIHI IWIHAPUYHI TMOBEPXHI, TOPIIEBI
MOBEPXHI 3 OTBOPAMH, MOBEPXHI OTBOPIB, MOBEPXHI LIEHTPOBUX THI3/,
KOHIYHI, KpUBOJIHIAHI TOBEpPXHI (HaNpUKJIaJ TOBEPXHI 3yOiB
3y04acTUX KOJIiC, p13bOJICHHS) 1 1H.

Sk BCTAHOBIIOBaJbHI 0a3u MOXYTh CIYKUTH OOpoOieHi Ta
HeoOpoOsieH1 noBepxHi. HeoOpoOiieH1 moBepXHI MOKHA NMPUMMATH K
0a3W MpuU MOYATKOBUX OMEpaIlisix OOpOOKM — BOHU Ha3WBAIOTHCS
yopHOBUMH Oazamu. OOpoOseH! MOBEpXHI, SIKI CIAyKaTh Oa3zaMu IS
MOJAJIBIIUX ONepalliid, Ha3WMBAKOThCA YUCTOBUMH Oa3zamu. YopHOBI
0a3u MarTh OYyTH MO 3MO31 PIBHUMU 1 IJIaAKUMU, 0€3 MOBEPXHEBUX
nedexTiB.

BcranoBmoBasibHa ~ 0aza  Moxke OyTH  OCHOBHOKO  a0o
JIOTIOMI)KHOIO.

[ M dzts o algtis O dis ®» Otlz/BdD L Mm¥uBaeThcs MOBEPXHS
neTani, sKa CIYyXUTb Il BCTAHOBJICHHS JAeTani mnpu oOpoOI 1
CIIOJIyYEHHSI 3 I1HIIOK JETaJUII0 JJIA CHUIBHOI poOOTH B 310paHiit
MaIHi a0 BITMBa€e Ha poOOTYy Iiel aerarni B mamuHi [29].

[Ipuknagom Moxke OyTu 3yOuacte kojieco (puc. 3.6), B KoMy
OTBIp € OCHOBHOIO 023010, OCKIJILKH MTOBEPXHS OTBOPY CIOTYYA€ETHCS 3
BaJIOM, Ha SIKMH HACAIKXYEThCS KOJIECO, 1, KpIM TOTO, TIpU 0OpoOIIl
KoJIecO 0a3yeThCcsi OTBOPOM HA OMPABIN, 3aBISKH YOMY JIOCSTAETHCS
30ir OCl OTBOPY 3 BICCIO 30BHINIHBOI IWJIIHAPUYHOI TMOBEPXHI 1
MOYATKOBOI OKPYKHOCTI 3y0iB KoJjeca, 110 3a0e3neuye iX MpaBUIbHY
po6oTy B 310paHOMY BY3II.

I sf sd3’ ) dipls Odis @ O dz B O LuiB#BaeThCs
MOBEPXHS JETalll, SIKa CIYKUTh TUIbKK JJiA ii BCTAaHOBJICHHS TIPH
00poOIIl, HE CIMOMYYAETHCA 3 1HIIOIO ACTAJUTIO 1 HE BIUTMBAE Ha POOOTY
11€01 JAeTajl B MamuHi1 [29].

83



[IpuknagoM AOMOMIXKHUX 0a3 MOXKYTh CIYXXKHTH II€HTPOBI
OTBOPHU BaJIiB, SIKI BUKOPHUCTOBYIOTHCS TIJIBKH MPU 00POOIIl, OCKUIbKU
3a KOHCTPYKIII€I0 BOHU HE MOTPiOHI. JlomoMbKHMMH 0a3aMH € TaKOX
noBepxHi A 1 macka b mopmHsa aBuryHa (puc. 3.7), AKi Opu HOTo
poOOTI 3 KOJHUMH MOBEPXHSMHU 1HIIUX JE€TajJeh HE CIOIY4YaloThCs 1
Ha POOOTY MOPIITHS HE BILIUBAIOTb.

FE5C3

T

Jaa
4

-3 A

Puc. 3.6. 3ybuacte koneco kopooku Puc. 3.7. [lopuiens nBuryna
IIBUIKOCTEN BEpCTaTa

l d d3' to¥ o Ol LOESS#1BarOTE MOBEPXHIO, BiJ SAKOI MpHU
BUMIPIOBAHHI TPOBOAUTHCS O€3MOCEepeIHIN BIIIIK PO3MIPIB.

4 C dzOH O dg!' QdztEEasIBarOTE TOBEPXHIO (200 CYKYITHICTH
MIOBEPXOHb, JIIHINA, TOYOK), IKa BU3HAYAE MOJIOKEHHS JIeTalal BITHOCHO
IHIIMX JeTanel y 310paHoMy By3J11 a00 B MalIUHI.

Sstsdzmistelz € Is d o dewiiBaro® OYKYBIFICTS MOBEPXOHB,
JIHIN, TOYOK, BIJ SIKHUX 3aJal0ThCS PO3MIPU 1 IIOJOXKEHHS 1HIIHUX
neTajgei mpu po3poOJieHHI KOHCTpyKIli. KoHcTpykTrBHa 0a3a Moxke
oyt tc j O dz! sdato¥BoHa siBiIsIE COOOI0 MaTepiajibHy IMMOBEPXHIO,
abo G | 5 d3] Is tesfing dpHa € ochoBOIO TeoMeTpUUHOIO JTiHie0 [29].

Hait61i1p11101 TOUHOCTI 0OpPOOKHU AeTajal MOKHA JOCSITTH B TOMY
BUMAJKY, KOJU BECh Mpoliec OOpOOKH BeneThCsA BiJ OAHIET 0azu 3
OJIHUM YCTaHOBJICHHSIM, OCKUJIbKH, 3Ba)Kal0Uu Ha MOXJIMBICTh 3CYBiB
IIPU KO>KHOMY HOBOMY BCTaHOBJICHHI, BHOCUTBCSI TIOMHUJIKA y B3a€EMHE
po3TaiyBaHHsS oceld MOBepXOoHb. OCKUIBKM B OUIBIIOCTI BUMAIKIB
HEMOKJIMBO TIOBHICTIO 0OpOOWUTH JAeTajdhb Ha OJHOMY BepcTaTi 1
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JTOBOJUTHCS BECTH OOpPOOKY Ha IHIIMX BepcTarax, TO 3 METOIO
NOCIATHEHHSA HAWOUIBIIOI TOYHOCTI HEOOXIZHO BCl ITOJAJIBIII
BCTAaHOBJICHHSI JI€Tajll Ha OJIHOMY a00 IHIIIOMY BEpCTaTi 3/1MCHIOBATU
110 MO>KJIMBOCTI Ha OJTHIN 1 TiH camiii 6a3i.

lteddzydq Mmls Omzisrfirplss ‘TomyB @oL st BUKOHAHHS
BCiX omepaliiii 00poOKH JeTajal BUKOPUCTOBYIOTh OJIHY 1 Ty camy 0a3y.

Sxmo 3a xapakTepoM OOpOOKH II€6 HEMOXXJIMBO 1 HEOOXiZHO
OPUIHATA 32 OCHOBY IHIIY TOBEPXHIO, TO SK HOBY 0a3y Tpeba
BHOMpaATH TaKy OOpOOJICHY IOBEPXHIO, sIKa BU3HAYAETHCS TOYHHUMH
po3MipaMu IO BiJHOIIECHHIO JI0 MIOBEPXOHB, 110 HANHOIIBII BIIMBAIOTH
Ha poOOTY JeTali B 310paHiil MaIIUHI.

Tpeba 3aBxkau maM'siTaTH, 110 KOKEH MepexiJl BiJl OJHieT 0a3u 10
1HII01 3017IbIIye HAKOMUYEHHS MOXMOOK YCTaHOBJICHb (TOXHOOK
MOJIOKEHHSI 00pOoOJIFOBaHOI JAeTall BIAHOCHO BepcTara, MPUCTPOIB,
IHCTpYMEHTY).

Hami, npu BuOOpi 6a3 pi3HOr0 MpU3HAYEHHS Tpeda NparHyTu
BUKOPHUCTOBYBATH OJIHY 1 Ty caMy MOBEPXHIO SIK Pi3HI 0a3u, OCKIIbKH
1€ TEXK CIPHUSIE TIBUIIICHHIO TOYHOCTI 00pOOKH.

B upoMy BIJHOIIEHH! JOOLUIBHO $K BHUMIPIOBaJIbHY 0a3y
BUKOPHUCTOBYBAaTH BCTAHOBIIIOBAJIbHY 0a3y, SKIIO 1€ MOXJIHMBO; IIIE
OLIBIIT BUCOKOI TOYHOCTI OOPOOKH MOXKHA JOCSTTH, SIKIIO CKJIaJajibHa
0a3a € 0OAHOYACHO BCTAHOBJIIOBAJIBHOIO 1 BUMIPIOBAIBHOIO. B 11b0My

norae f ted dzydy§ Mmkzd" " j dzdzvy B OL

35AdAKi cTb NOBEPXOHbL pAeTaneim

Axicte  00po0OJICHOT TOBEPXHI  XapaKTePU3YEThCS  JABOMA
OCHOBHHMMH O3HaKamu [29]:

a) (I3MKO-MEXAaHIYHUMM BJIACTUBOCTSMH MOBEPXHEBOTO IIapy
MeTany;

0) CTyneHeM WIOPCTKOCTI MOBEpPXHI (1HAKIIE — YHUCTOTOI abo
IJIaAKICTIO TIOBEPXHI).

SKkicTh  MOBEPXHEBOrO  MIapy  MeTaly  OOYMOBIIOETHCS
BJIACTUBOCTSIMHU METaJy 1 METOJIaMH MEXaHIYHO1 0OPOOKH.

VY nporieci MexaHiyHOT 0OpOOKHU BIJT J1ii Pi3aIbHOTO IHCTPYMEHTY
Ha MOBEPXHI METaTy 3aJIMIIAIOTHCS TPEOIHII Ta 3amaguHU 1 CTPYKTypa
MOBEPXHEBOTO IIapy 3MIHIOETHCA: TIOBEPXHEBUM IIap 3a3Hae
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IJIACTUYHKMX JedopMaliiii 1 yTBOPIOEThCA HAKJICN, TBEPAICTh HOTO
M1JBUIIYETHCS, BAHUKAE BHYTPIIIHA HAMpyTa.

CrymniHp HakJeNmy MeTaly 1 IMTMOMHA MTPOHUKHEHHS TUIACTUYHUX
nedopmalliii 3anexkatb BiJ CrMoco0y OOpOOKM 1 peXuMy pi3aHHS
(moma4i, rAMOWMHM 1 MBUAKOCTI pizaHHs). [lpu miaBuieHHl momadi i
MIMOWHU Pi3aHHS TOBIIMHA HAKJIEMAHOIO IIapy 30UIBIIYETHCS, MPHU
MIJBUINICHHI IIBUAKOCTI pi3aHHSA, HaBIAKW, 3MEHITyeThesa. I[lpu
JIETKOMY PEKHMMI pi3aHHS TOBIIMHA HAKJIEMAHOTO IIapy BUPAKAETHCS
B COTHUX YacTKax MUJIIMETpa, a Mpu OUIbII BaxkuxX (MpU BEJIUKIN
noJjayi i IIMOMHI pi3aHHs) — B IECATUX YaCcTKaxX MUTIMETpA.

BinxuneHHs BiJ MpaBWIbHOI reOMETpUYHOI GOpPMHU € OJHHUM 3
(dbakTOpiB TOYHOCTI OOpPOOKM TIOBEPXHI: TOMY IIi BIAXWUJICHHS
PO3MIISAAIOTHCS NPU 3arajJbHOMY BUBUYEHHI MMUTaHh TOYHOCTI 0OpPOOKHU
JneTalnei.

Jlo Oaratbox (akTOpiB, BIA AKUX 3aJICKUTh  SKICTh
00p0oO0JIFOBAHOI TTOBEPXHI1, HAJIEKATh!

a) pi 1 BIACTUBOCTI OOPOOIIIOBAHOTO MaTepiay;

0) ciocid oOpoOKM (TOUIHHS, CTPYTaHHs, HUTIQYyBaHHS 1 T. 1.);

B) peXUM Ppi3aHHA MeTany (WIBHAKICTh pI3aHHs, I[0jaya,
rIIMOWHA pi3aHHA);

I') KOPCTKICTb CHUCTEMHU «BEpPCTAT — MPUCTPIM — IHCTPYMEHT —
JeTaIbY,

1) TEOMETPUYHI MTapaMeTPHU IHCTPYMEHTY;

€) MaTepiall IHCTPYMEHTY;

) OXOJIOJ>KEHHS B IIPOIIECI P13aHHS.

[TapameTpu 1 yMOBU poOOTH, XapaKTEpHI JJIsI CyYaCHUX MaIuH,
BHCYBAaIOTh BHCOKI BUMOTH JI0 SIKOCTI TOBEPXOHb IETajleH, 10 HUX
HaJeXaTh.

a) MIBUIKOXI1IHICTh MAIIIHH;

0) BUCOKI MUTOMI HaBaHTaKCHHS;

B) BEJIMKA MOTYXKHICTh MAIIIMH IIPU MOPIBHIHO Malliid Basi;

I') BUCOKUI THUCK 1 TEMIIEpaTypH;

1) BUMOTH JI0 JJOBMOBIYHOCTI 1 HAAIMHOCTI pOOOTH MAIlIMHU;

€) BUCOKA TOYHICTh pOOOTH MEXaHi3MiB 1 BCI€i MAIIMHHU.

cS¢ " Mmis: f t3@ayuts ~BE@RAe Ha ekciuTyaTalliiiHi
BJIACTUBOCTI meranei [1].
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Tak, 3HOCOCTIMKICT, TOBEPXOHB, KpiM 0ararboX I1HIIUX
dakTopiB, 3amexuTh Bij ii skocTi. Ha 3HOC MOBEpXOHb HAeTaneit
BILUIMBAIOTh MAKPOHEPIBHOCTI, XBUJIACTICTh 1 MIKPOHEPIBHOCTI.

[Ipy MakpoOHEpIBHOCTAX 1 XBHJISICTOCTI 3HOC TIOBEPXOHb
BiI0yBaeTbcst HepiBHOMIpHO. CroyaTKy 3HOIIYIOTHCS BHUCTYIIHI
YaCTUHM TIOBEPXHi; TMPHU MIKPOHEPIBHOCTI B MEPILYy YEpry
neopmyroTeest 1 ctuparoThes rpebiHmi mnoepxHi. Illap mactmma
yTPUMY€EThCS Ha TMOBEPXHI JO THUX Mip, MOKH MUTOMUM THUCK HE
NEPEBUIIUTL TEBHOTO 3HaueHHSA. OCKIIbKM TOBEPXHI  TEPTA
CTUKAIOTBCA B OKPEMHUX BHUCTYMHHUX TOYKAX, MAaCTHUJIO B IIMX TOYKaX
BUJIABJIIOETHCS 1 BAHUKAE CyX€E TEPTSI.

[TimBUIIIEHHS KOCTI MOBEPXOHbB, IO TPYThHCS, 30UIbIIY€E TEPMIH
CJIy>KOU MaIIuHU, MOJIOBXKY€ iXHIO JOBMOBIYHICTb.

c¢® Mmls! dzj tolz = ts ditfsh orpuManusH EA@HAEL
HEPYXOMOTO 3'€THaHHS JIBOX JeTajed HeoOXiJHO, 100 KJjac
IIOPCTKOCTI OYB JOCHUTH BUCOKHH, TOOTO MIKPOHEPIBHOCTI OyiH
skoMora MeHImMMU. [lpu 3ampecoByBaHHI TpeOIHI]I MHYTBCS 1
JlaMeTpu JAeTajed 3MIHIOIOTHCS: y Bajla JilaMeTp CTa€ MEHIIUM 3a
HOMEPEIHBO BUMIpSHHUN (3a BEpIIMHAMH TPEOIHINB), B OTBOPI —
OunbmuM. Cuiia 3alpecoBYBaHHS 1 HATSAT BUXOMSTh MEHIIUMU, HIXK
PO3paxoBYyBaNOCs, OCKUJIBKM MPHU PO3PAXYHKY BUXOIUIU 3 PO3MIPIB,
BUMIPSIHMX 3a BepiinHaMu TpeOiHwiB. [Ipu Oabll YKMCTIA MOBEpPXHI
neranen, 1o 3'€IHYIOTbCS, KOJM BHUCOTAa TPEOIHIIB JyXEe Mala,
HAJIMHICTD 1 IKICTh HEPYXOMOT OCAJAKU 301JIBIIYIOTHCS.

[Ipy TOBTOPHUX 3alMPECOBYBAHHSAX TPEOIHIl 3rIaKYIOThCSH,
HATAT 3MEHIIYETHCS 1 3'€ITHAHHS CTa€ CIA0KHUM.

[ " ydz' Mmis . SAwigrisnOsdpgH? 3HaAYHOIO MIpOIO BILIUBAE
Ha MILNHICTh JAeTajie, OCOOJMBO TMpH 3MIHHUX HaBaHTAKEHHSX.
KonrenTpailiss HampyXeHb, III0 BHUKJIMKAE PyHHYBaHHS JeTall,
B1JI0YBa€ThCSl BHACIIIOK HEPIBHOCTEH 1i MOBEepxoHb. Bucoka uncToTa
MOBEpXHI, OTPUMaHa B pe3yJibTaTi OOpPOOHMX olepailiii, 3Ha4YHO
MIJBUIIYE MIIHICTh B yTOMH, TOMY IO YHM MEHIIUMH €
MIKpPOHEpIBHOCTI, THM MEHIIA BIPOTIAHICT, TOSBU TOBEPXHEBUX
TPILIYH BiJ] yTOMU METAIY.

[0 t C tKoris3is’ f10BepXOHbL METAJEBUX IeTalei
BUKJIMKAETHCS AI€I0 ra3iB, piuH, arMoc(epHoro BIuBy. Yum OinbIna
HIOPCTKICTh 0OpOOJICHOI MOBEPXHI, TUM AKTUBHIIMIMI BIUIUB KOPO3ii.
AHTHKOPO3iiiHA CTIHKICTh 3HAYHO IIJIBUIIYETHCS 3 MOIIIIICHHIM
SIKOCTI MTOBEPXHI.
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Ha rpyOomopcTkiii MOBEpXHI PEUOBHHH, SKI MPU3BOIATH JI0
KOpO3ii, OCiAal0Th y 3amaJiuHax 1 3arjJuOrHax; KOpo3is MOUIUPIOETHCS
B HaNpsIMKy OCHOBM T'peOIHIIIB, y pe3yJibTaTli YOr0 BOHU IIiJl BILIMBOM
CWJIM TEPTSI BIIPUBAIOTHCA B1J] MOBEPXHI, yTBOPIOIOYM HOBI 3amauHU 1
BUCTYIIM, 1 TaKUM YMHOM BHUHMKAIOTh HOBI OCEpPEIKH KOpo3ii 1
PYHHYBaHHS.

wdzh J € MY dzkz O Is. OBpMmoRudzBucokd dualgteo i d
MOBEPXHI BUKIMKAIOTHCS 1HOAI OCOOJMBHMH YMOBaMH POOOTH
neraned mamuH (Hampukiaj Jonared TypOiH) abo mpuiagiB 1
BUMIPIOBAJIbHUX 1HCTPYMEHTIB, OCOOJMBUMH BUMOTaMU JI0 IIUTBHOCTI
3'€eIHaHb, JEKOPATUBHOI OOPOOKH, yTPUMAHHS B YACTOTI.

Zz stefmigE® { tsomjoterkalmite y pesyiabraTi 00po0OKH,
HA3UBAETHCA CYKYIHICTh HEPIBHOCTEW 3 BIJIHOCHO MAJIMMHU KPOKAMH,
0 yTBOPIOIOTH penbed TMOBEPXHI 1 IO PO3TISJAIOTHCS B MeEXkKax
TIJSIHKY, JIOBXKMHA KO BUOMPAETHCS 3alIeKHO BIJ XapakTepy
HIOBEPXHI 1 TOpiBHIOE 0a30Bil noBxkuHI [29].

MuTaHHA [JNd CaMOKOHTPONHW

1. JlaitiTe BU3HAUCHHS HOHATTS «MaIlIMHA.

2. Y d4YoMy ToNArae CyTHICTH CIY>KOOBOTO MpU3HAYCHHS
MaIlIuHu?

3. Ilo Take «IKICTh MAITUHM?

4. Ha3BiTh MOKa3HUKU SIKOCTI MAIIIMHHU.

5. llo Bu posymiere ming ceprudikaifiero Ta yHI]IKalie
BUPOOIB?

6. Ha3BiTh MOKa3HUKM TOYHOCTI MAIIWHH,

7. Illo Take «TOYHICTH OOPOOKH MOBEPXOHBY?

8. Sxi Bumu 06poOku 3aroToBoK Bam Bigomi?

9. Ha3BiTh ¢akTtopu, 10 BIUIMBAIOTh HA HAKICTb OOpPOOKHU
JIETaJIEN.

10.111o Take «IIOPCTKICTh TOBEPXHI»?
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PO 3 114/

XapakTepucTuka TEXHOMNOT i YH U X

Ta o6p@@dlOWm o0BOK

41Bunagun 3ar ot o0BOK nna npetanem

O6pobGKY peTanei

3aroToBKamMu i1 BUTOTOBJICHHS JETaj€ld MallhuH MOXKYTh
CILY XKUTHU:

1) BWIMBKM 4YaBYHHi, CTaJeBi, 3 KOJbOPOBHX METaliB, 3
JIacTMac;

2) MOKOBKH 1 IITaMIIOBKHU;

3) npokat cram (rapsuekaraHoi 1 XOJOJHOTATHYTOI) i
KOJIbOPOBHUX METAIB.

Bubip Buay 3aroToBOK 3aJIEKUTh BiJ KOHCTPYKTUBHUX (opm
neTaneid, IXHbOrO MPU3HAYEHHS, YMOB POOOTH B 310paHiii MaliuHi,
BUITPOOOBYBAHUX HAMPYT 1 T. 1.

dacoHH1 AeTajl, 10 HE MJISraloTh yAapHUM HAaBaHTAXKCHHSIM,
I1i pO3TATYBaHHS 1 BUTHMHY, BUTOTOBIISIIOTHCSL 3a3BMYal 13 YaBYHHHX
BWJINBKIB; JJis1 (DPACOHHUX J€Talel MalllH, 10 MPAIOITh Y BaKKUX
yMOBaX 1 3a3HAaIOTh BEJIUKHUX HANpPYr, 3aMiCTh YaBYHHUX BUWJIMBKIB
3aCTOCOBYIOThCSI CTaJIeBl. 3 YaBYyHY BLIJIUBalOTh CTAHWUHU, DPaMHu,
IJIUTH, KOPOOKHU, KapTEPH, KOPITYCH MIJUIMITHUKIB, IKIBH, MAXOBUKHU
TOIIO; 3 OUIbII ApIOHUX AeTaned — ¢iaHlll, BTYJIKH, KPOHIITEHHHU,
3yO4YacTi KoJjieca TOIO; BEJIWKI JeTadl 31 CTall 3a3BUYail He
BIJNIUBAIOTH 3 OIJISITY HA BAXKKICTh OTPUMAHHS TAKUX BUIIMBKIB.

3aroTOBKM Yy BWIJIS/I TOKOBOK, BHUTOTOBJICHMX KYyBaHHSM, 1
IITAMIIOBOK, BHUTOTOBJIEHUX Yy IITaMIaX, 3aCTOCOBYIOTHCS A
neTajei, II0 TMPaIoTh TMEPEBAXHO HAa BUTHUH, PO3TITHEHHS,
KPY4YeHHS 1 MaloTh Yy PI3HHUX CBOiX YacCTHMHAX 3HAYHY PIZHUIIO B
nonepeyHux mnepepizax. Ilpu BHUTOTOBIEHHI TOKOBOK MparHyTh
OTpUMATH  KOH(QIrypallit0 3aroTOBKH, 10 HaOJIMXKAEThCA 1O
CITPOIIIEHOTO 0OPHUCY ACTal.

JIns mpaBUIBHOTO PINMICHHS B OKPEMUX BHUIIQJKaX HEOOXiJTHO
MpoaHali3yBaTH, IO BUTIJHIIIE: JaTH CHOPOIIEHY KOoH(DIryparlito
3aroTOBKHM 1 3HIMATH HAJIMIIOK MaTepiany mpu oOpoOili Ha BepCTaTax
a00 BUTOTOBUTH OUIBII TOYHY TOKOBKY, fKa 3a KOH(irypariew i
pOBMlpaMI/I HAOMMXKAEThCS 7O TOTOBOI JeTaii, 1 3aBISKH I[bOMY
3HIMATH MEHIIIE METaly Ha BEpCTaTax.

89

M ¢

\Y,



3aroToBKM y BUIJIS[I TMOKOBOK (OTpUMaH! BIJIBHUM KYBaHHSIM)
3aCTOCOBYIOTHCS IEPEBAKHO JIJI BEJIUKUX JIeTalied, a B OJMHUYHOMY 1
JIpiOHOCEPIMHOMY BUPOOHUIITBAX — 1 11 IPIOHUX JIeTAJICH.

3arotoBka y BUIJISAl IITAMIOBOK BUXOAUTh KyBaHHSIM Y
mITamMIax; BOHAa Ma€ 3HA4YHI TepeBaru Haj BUIBHUM KyBaHHSIM. Y
IITAMIIOBAaHO1 3arOTOBKM CTPYKTypa MeETajdy OLIbIlll OJHOPIIHA,
3aBASKM YoMy JAeTanb Oyae MinHimow. [lltammyBaHHSIM OTPUMYIOTH
po3Mipu, HaWOUIBII HAOIMXKEHI JO OCTaTOYHHMX;, y JACAKUX
BUPOOHUIITBAX IIITAMIIOBaHI 3aroTOBKM BHUKOPHUCTOBYIOTBCS 0e€3
MOAAIBINOT MEXaHIYHOI 00pOOKHM ab0 3 AyKe HE3HAYHOI 0OPOOKOIO.
[Ipu BUTOTOBIEHHI IITAMIIOBOK Kpallle BUKOPUCTOBYETHCS MeTal 1
3MEHIIYEThCSI HWOro BHTpara. lIpomec BHUTOTOBJICHHS INTaMIIOBOK
MOPIBHAHO 3 KYyBaHHSIM 3HAYHO IIBUIAIIMNA 1 MOTpedye MEHII
kBamidikoBaHoi pobouoi cunu.  CoOiBapTICTh  MITAMIIOBAHUX
3aroTOBOK MEHIIIA, HI’)K KOBaHUX.

3aroToBKM MOKYTh 3aCTOCOBYBATHUCS Y BHUIJISAI IITaMIIOBOK
TITBKU B TOMY BHUIIAJIKY, SIKIIO 32 BUPOOHUYOIO MTPOTpaMoIo MOTpiOHA
3HaYHA 1X KUIBKICTh, TOOTO Yy BEJIHUKOCEPIHHOMY 1 MacoBOMY
BUPOOHUIITBI, OCKIIBKM JUIsI BHUTOTOBJIEHHS TaKWX 3aroTOBOK
HEOOXIJHI JOpPOri IITaMIIA, COOIBapTICTh SIKMX Y LbOMY BHUIIAJAKY
PO3MOAUISIETHCSA Ha COOIBAPTICTh BEJIMKO1 KIIBKOCT1 3arO0TOBOK.

3aroToBKH 3 TIPOKaTy (KPYyTrJoro, KBaJpaTHOTO, IECTUTPAHHOTO)
3aCTOCOBYIOTBCS JIJISI JIETAJICH, 10 3a KOH(DIrypalieo HaOIMKatThCs
70 SIKOTOCh BHy TEBHOTO IMPOKATy, KOJM HEMa€e 3HAYHOI PI3HUII B
NONEPEYHUX Mepepizax JeTanl 1 KOJH MOXHA  11pH OTpI/IMaHHi
BurorossieHi 3 mpokaTy AeTalli, 3a BHHATKOM BajliB, MalOTh HOplBHSIHO
HEBEJIMKI PO3MIpPH.

[IpaBuibHE pIlICHHS OO0 BHOOPY 3aroTOBOK, 3 TOYKH 30Dy
TEXHIYHUX BUMOT 1 MOMKJIMBOCTEH 3aCTOCYBAaHHS PIi3HHUX iX BHJIIB,
MOXHa OTPUMATH TIABKKM B PeE3yJbTaTi TEXHIKO-€KOHOMIYHHUX
pPO3paxyHKIB IIUISIXOM 3ICTaBJICHHS BapiaHTIB COOIBapTOCTI TOTOBOI
JeTaJli TP TOMY YH IHIIIOMY BHUTJISIAL 3aroToBKH [29].

Bynb-sika 3aroToBKa, MpU3HAYEHA ISl MOAAIBIIOI MEXaHIYHOI
00poOkwm, BuroroBisieTbes 3 f 6 d f z MaCptwdipu roropoi meraii.
[leit mpumnyck, mo sBas€ cOO0K HAJIUIIOK MaTepiany, HeoOXigHUN
JUIsl OTPUMAaHHSI OCTAaTOYHMX PO3MIPIB 1 3aJIaHOTO KJIACY IIOPCTKOCTI
MOBEPXOHb  JIeTalle, 3HIMAEThCSI Ha BepcTarax pi3aJlbHUMU
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iHcTpyMeHTamu. [loBepxHi pAeTani, IO HE MIJAIOTHCS 00poOI,
MPUIYCKIB HE MAIOTh.

Pi3HuIIT pO3MIpIB 3arOTOBOK 1 OCTATOYHO OOpOOJIEHOi jaeraii
BU3HAYAE BEJIMUMHY MPUIMYCKY, TOOTO IIapy, SKUH 3HIMAETHCSA TPH
MeXaHiuHii 00pooii [2].

IIpunycku mnoAUISAIOTH Ha 3arajibHi 1 MbKomepariai. Ilin
L OG O dzpotiadirolfr npuITyCcK, 10 3HIMAETHCS MPOTIATOM YCHOTO
nmpoiiecy OOpOoOKM MaHOi TOBEpPXHI — BIJ PO3MIPYy 3aroTOBKH [0
OCTAaTOYHOr0 Po3Mipy roToBoi geram. [ * X B J tc Onpsusdiomd d3
NPUNYCK, SKUM BUAAISIIOTH MPU BUKOHAHHI OKpEMOI oOrmeparii.
BennunHa npunycky 3a3BUYaidl JA€ThCA «HA CTOPOHY», TOOTO
BKA3y€ThCsl TOBIIMHA IIApy, IO 3HIMAETHCS Ha Il MOBepxHi. [HOMII
TUTST IWTIHAPUYHUX JIeTaled MPHUITYCK NAa€ThCs «Ha JiaMeTp», TOOTO
BKa3yIOTh MOJBIMHY TOBIIMHY IIapy, SIKAA 3HIMAETHCS, 10 Ma€e OyTH
00yMOBJICHO.

[Ipunyck mae OyTH Takux po3MipiB, IO 3a0e3MeuyoTh
BUKOHAHHS HEOOXIJTHOI Ui JaHOi AeTajll MeXaHIYHOi 0OpoOKH Ipu
3a2/I0BOJICHH1 BCTAHOBJICHMX BUMOT JI0 IIOPCTKOCTI Ta SIKOCT1 OBEPXHI
METaly 1 TOYHOCTI pO3MIpIB JeTajledl Npu HAWMEHIIA BUTpPATI
Marepialy 1 HalMEHIM cOoOIBapTOCTI BUTOTOBIICHHS JeTanmi. Takui
npunyck € B Is d di30 dBcidagptRHES ONTUMANTBHUX TPHITYCKIB
Ha 00pOOKY € Ty’K€ BOKJIMBUM T€XHIKO-€KOHOMIYHHUM ITUTaHHSIM.

[Ipu 30uTbLIEHH] OPUMYCKY HAa 0OpOOKy Bara (Maca) 3aroTOBKH
3pocTae; MaTepiairy moTpioHO OiIbIIe 1, OTXKE, COOIBApPTICTh 3arOTOBKHU
1 TOTOBOI JieTall MiABUIIYE€ThCA.

3HATTA 3aliBUX MPUIYCKIB 30UIBIIYE TPYAOMICTKICTH 0OpOOKH,
OTK€, 3pOCTa€ 1 OCHOBHA 3ap00iTHA MJIaTa BUPOOHUYMX POOITHUKIB 32
00OpoOKY OJHI€ET ieTa 31 30UIbIIEHUMHU Opuyckamu. ToMy JOIIIEHO
MpU3HAYaTH TPUIYCK, KWW MOXKHA BUAQIWTH 3a OAWH mpoxia. Ha
BepcTaTax CEepeaHbOI MOTYKHOCTI 3a OJIMH MPOXiJ MOXKHA 3HIMAaTH
MIPUITYCK 10 6 MM Ha CTOPOHY.

[Ipu 3ailBux mOpumyckax Bara 3aroTOBOK 1  CTPYXKKH
30UIBIIIY€THCSI, BEPCTATH JJIsl 3HATTA HAJMIPHOI KIJIBKOCTI MaTepiaily
MalOTh TpallOBaTH 3 BEJIMKOK HANPYyrow, BHACIIJOK YOTO
30UIBIIYETHCS X 3HOC 1 BUTPATH HA PEMOHT.

3aiiBl NpUMYCKU BUKJIMKAIOTh MIJBUILICHHS BUTPAT Ha pi3ajbHUN
IHCTPYMEHT, OCKUIBKH 3alBHUI MaTepian 3HIMA€EThCS KUJIbKOMa MPOXO0-
JlaMH, BHACIIJIOK YOr0 30UIbIIYETHCS OCHOBHUM (TEXHOJIOTIYHUI) Yac
pOOOTH IHCTPYMEHTY 1, OTXKeE, 301JIbIITYETHCS MOTO BUTpATA.
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3 iHImoro 00Ky, 3aHaATO MaJll MPHUITYCKU HE JAat0Th MOMXJIUBOCTI
BUKOHATH HEOOXIAHY MeXaHI4yHy OOpoOKy 3 0axaHOI0 TOYHICTIO 1
YUCTOTO, B PE3YJIbTAaTl YOTO BUXOAUTH Opak, IO TAKOXK 3JO0POKYE
BUPIO.

Takum 4uHOM, HEOOXIJHO TMpParHyTd JO MPU3HAYCHHS
ONTHMAaJIbHUX MPHUITYCKIB, 110 3a0€3MeUyI0Th BUKOHAHHS MEXaHI4HOI
00poOKHM 13 3a0€3MeUYeHHSIM BUKOHAHHS BUMOT JI0 TOYHOCTI 1 YMCTOTH
00p0o0JIFOBaHUX MOBEPXOHBb MPU HAWMEHIIIM cOOIBAPTOCTI AETall; MpU
ONTHUMAJIBHUX TPHUIYCKaX 3MEHIIYIOThCS BHTPATH METaly, BUTPATU
yacy Ha OOpoOKy 1 30LIbIIYEThCS MPOAYKTHUBHICTH OOJAJHAHHSA Ta
ocHarieHHs [29].

Benuuuuayu npumnyckiB Ha OOpoOKy 1 JOMYyCKM Ha po3MipH
3arOoTOBOK 3ajiekaTh BiJ HHU3KH (DAKTOPIB, CTYIIHb BIUIMBY SIKHX
pI3HUI; 10 YyKcia OCHOBHUX (haKTOPIB HAJIEKATH TAKI:

a) Matepiaj 3aroTOBKHU;

0) KoHpirypallis 1 po3MipH 3arOTOBKY;

B) BU/JI 3arOTOBKH Ta C1OCi0 i1 BUTOTOBIICHHS;

') BAMOTHY IIOJ0 MEXaHIYHOI 00pOOKHU;

1) TEXHIYHI YMOBHU IIOJI0 SKOCTI Ta KJIACy HMIOPCTKOCTI MOBEPXHI
1 TOYHOCTI PO3MIpiB JE€Tall.

Benuuuna 3aragpHOr0 TMPUITYCKY 3aJ€KUTh Bl TOBIIMHHU
ne(pEeKTHOro MOBEPXHEBOTO MIAPy, 110 MIJJIATAE 3HATTIO, 1 TPUITYCKIB,
HEOOXIJHUX JJISI BCIX MPOMIKHUX ONEpaliil MeXaHi4yHOi oOpoOKu -
MDKONEpaliiHUX TPUITYCKIB, IO BPaxOBYIOTh MOXUOKH (HopMH,
MPOCTOPOB1 BIJIXWJICHHS, SIKI BUHUKAIOTh Yy TMOMNEpeaHid oOpooil,
MOXMOKH YCTAHOBJIEHHS, [JIONYCKM Ha ONepamiiHi (TIpOMIXKHI)
PO3MipH, HEOOX1IHY HIOPCTKICTh MOBEPXHI.

OCKITbKM ~ pO3MIpH  3arOTOBOK MOXYTh MAaTH JOMYCTUMI
BIIXWJICHHS, CHPSMOBAaHI y JOJATHUN 1 Big'€eMHUN OIK, TO TIpH
BU3HAYEHHI 3arajbHO1 BEJIMYMHM MPUITYCKY CIiJ AOJATH A0 PO3MIpY
3arOTOBKM  BEJIMYMHY  MOXJIHMBOTO  BIJI'€MHOTO  (MIHYCOBOTO)
BIIXWJICHHS (SKIIO TaKe JOIMYCKA€ThCs), I1HAKIIE MPHUIYCK OyJe
HEJIOCTaTHIH JJIs1 MEXaHIYHOI 0OPOOKH.

TakuM 4uHOM, 3araJibHUN (CyMapHHiI) OPUIMYCK CKJIAJA€ThCS 3
TaKMX OCHOBHMX BEJIUYMH [2]:

1) ToBIIMHU J1e(PEKTHOTO IMOBEPXHEBOrO IMIapy, IO IIijIsArae
3HATTIO 3a MEPIIUI YOPHOBUM MPOXiJ pi3aJIbHOTO THCTPYMEHTY;
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2) cyMH TIpUITYCKIB Ha BCl MPOMDKHI omepailii, o BpaxOBYIOTh
BIUTMB HMU3KU (akTopiB (moxuOka (popMu, MpOCTOPOBI BIAXUIICHHS,
MoxruOKa YCTaHOBJICHHS, OIEpalllifHl JOMYCKM Ha pO3MIpH, Kiac
IIOPCTKOCTI IOBEPXHI TOIIIO);

3) BEIMYMHM HETaTUBHOIO BIAXWJICHHS BiJl HOMIHAJIBLHOIO
PO3MIpY 3aroTOBKH (SKIIO Take MmepeaodayeHo).

42MeT0A4MN OTPUMEOHKHSA 3aroToB
4220TpnumMaHHA 3aroToBOK JINTTAM.

JInTTa — oauH 13 HAWIABHIMINX 1 HAMOIBII MOMIMPEHUX CITOCO01B
BUT'OTOBJICHHS! BUPOOIB 1 3arOTOBOK JJIsI I€Tajeii MallliH 1 MEXaHi3MiB.

| d IsIs WrdguBaroTh BHIOTOBJICHHS 3aroTOBOK ISl BHPOOIB
3alIOBHEHHSM 3aBUYAaCHO BUTOTOBJICHUX JIMBAPHUX (POPM PO3ILIABICHUM
METaJIOM, CIUTAaBOM a00 iHIIIMM KOHCTPYKIIHHMM MaTepiaiom [29].

[Ticna xkpucramizalii 1 0XOJ0KeHHST MeTaly abo cruiaBy BHUpPIO
BUMMAIOTH 13 (hOpPMHU 1 TIepealoTh HA MEXaHIYHY 00POOKY.

1 d dzd 9 GiduapehTs BHpoOH, BUTOTOBIICHI JTUTTSIM.

JIuBapHi opMU MOKYTh OyTH pa30BUMH 1 OaraTopa3OBUMHU.

{ OL B9 ° misacfyroTs JMIIe OJWH pa3, IMiCHs
BUIIMaHHS BUWINBKA 3 POpMHU 1i pyHHYIOTb.

1 OG Ols5tc OL SwiKopuctoOESHEre3coTHI 1 TUCSUI pa3is;
BUJIMBKU BUMMAIOTh 13 (HOPMU BUTPYILITYBAHHSAM 200 BUIIITOBXYBAaHHSIM.

lany3p MamuHOOYyBaHHS, fKa 3alMAa€ThCsS BUTOTOBJICHHSIM
BUPOOIB TUTTAM, HasuBatoTh dzd @ Otcdzd d3 o dtetsB dzd Yls 9 s d3

XKonana ramy3p MammHOOyAyBaHHS HE 00XOIUTHCS O€3 JieTaliei,
BUTOTOBJICHUX JHTTAM. YacTka jaerajieid, BUTOTOBJICHHX JIUTTSIM, Yy
MaluHax cTaHoBUThH Onu3bko 50 %, a y Bepcrarax — 0mau3bko 80 %.
JIUTTAM BUTOTOBJISAIOTH OJOKM IWTHAPIB 1 TIOPIIHI JIBUTYHIB
BHYTPIIITHBOTO 3TOPSHHS, JIOMATi Ta30BUX TypOiH TOIIIO.

Hait0i1b11y KibKiCTh BUJIMBKIB — O0J13bK0O 70 % 3arajabHOl Macu —
BUJIMBAIOTH 13 CIPOTO YaBYHY, Aaji HAYTh CTaJeBl BUJIMBKH, BUITUBKH 3
MIJHUX, aJTIOMIHIEBUX Ta 1HIINUX CINJIaBIB.

YucTi MeTanu MarTh HE3HA4YHI JIUBApHI BIIACTUBOCTI, TOMY 3
HUX HE BHUTOTOBJISIOTH BHJIMBKIB. 31 CIIJIaBiB IS BHTOTOBJICHHS
BWJINBKIB BUKOPHUCTOBYIOTH JIMIIE Ti, Kl MalOTh JOCTaTHI JIMBapHI
BJIACTUBOCTI.
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| do Otedzd d3d =ipiBada@ sci@as mo maroTe Xoporii
JMBApH1 BIACTUBOCTI.

Jlo HUX HaJeXaTh YaBYHM, CTajll, OPOH3H, CHUTYMIHH TOIIIO.

HaiiBaxnuBiin JIuBapHI BJIACTHUBOCTI CIUIAaBIB — IUIMHHICTD
pO3ILIaBy, ycajka, JIiKBallis, TeMIepaTypa IiIaBJIeHHS.

} dzd dzdz' fgdsusarors  3maTHiCTH  pO3IUIABY  IIBHIKO
3aIMOBHIOBATH MOPOKHUHY JTUBAPHOT (hOpMHU.

[Ipu xopomiii TUIMHHOCTI pPO3IJIaB TOYHINIE BIATBOPIOE
BHYTPIIIHIO KOHPirypailito popmu, HIXK Mpu HeaocTaTHINA. [ITuHHICTD
CIUIaBIB 3aJICKUTh BiJ TEMIIEpaTypu HarpiBaHHA: 3 MiJABUIICHHSIM
TeMIepaTypy IUIMHHICTh PO3ILIABIB 3pocTae. B mpoiieci BATOTOBIEHHS
BWJIMBKIB BUKOPHUCTOBYIOTh CIUIABM 3 ONTUMAJbHOI EKOHOMIYHO
BUT'1JIHOIO TEMIIEPATYPOIO TUIABICHHS.

LU ) O H GdsHBarOTh BIACTHBICTH PO3IUIABIB 3MCHINYBATH CBIii
00'eM MpU OXOJIOKEHHI BijJ TeMIIEpaTypH 3ajvMBaHHS O KIMHATHOI.
Pospisusitore Z MOH C & B ' . Gadzlminiiina ydzikadzipdraziz
gaByHy gopiBHIOE 1%, crami — 2%. VYcagka OpuU3BOAUTH 10
YTBOPEHHS PAKOBHH, TPIIIUH y BUIUBKAX.

[ © € 9 O yasuBafoTh HEOJHOPITHICTH XIMIYHOTO CKJaay
CIUIaBy B PpI3HUMX YacTHMHAX BWIMBKA TICIA KpHUCTamizamii 1
OXOJIOJKEHHS J10 KIMHATHOI Temmeparypu. JIikBamis 3aleXuTh Bij
XIMIYHOT'O CKJIQAy CIUJIaBiB 1 MIBUAKOCTI OXOJIOJIPKEHHS BWJIMBKA. Tak,
y 4aByHax 1 cTalsix cipka, pocdop 1 Byrienb 301MparoThCsl Y BEPXHIN 1
IEHTPAJIbHIA YacTMHAX BWIMBKA. BaXki KOMIIOHEHTH CIIJIaBiB
30MparoThCsl B HIDKHIA 4YacTWHI BWIMBKA. JIikBallii 3amo0iraroTh
NEepeMIlllyBaHHSIM PO3IUIABIB Mepea 3ajuBaHHAM Yy Qopmu 1
MPUCKOPEHUM OXOJIOJKEHHSIM Y TIPOIIEC] KpUCTai3allii.

JIIKBalig 1CTOTHO BIUIMBA€ Ha BJIACTUBOCTI BUJIMBKA: YUM BOHA
MEHIIIa, TUM KPAIlOl0 € MEXaHIuHa BJIACTUBICTh BUJIMBKA.

1.y O 9 k/UetsuroroBiieHHs BUIUBKIB BUKOPUCTOBYIOTH CipHii
1 Outuii yaByHU. OCHOBHY Macy BHWJIMBKIB BUTOTOBJISIIOTH 3 CIpOTO
yaByHy. lle MOSICHIOETbCST MOr0 HEBUCOKOKO I1HOK (TMOPIBHSHO 3
IHITUMU ~ CIJITaBaMH), XOPOIIUMHU  JIMBAPHUMH  BJIACTUBOCTSMH,
BIJIHOCHO HEBHUCOKOIO TemmepaTyporo TiaBieHds (1100-1200 °C);
BEJIUKOIO TIMHHICTIO PO3IUIaBY, HE3HAYHOIO YCAIKOIO (6mu3epKo 1 %)
Bunuskn, OTpHMaHl 3 01p0r0 YyaByHY, Mailke y 1,5 pa3y aemieBiii, Hix
31 cTam, 1 B KUIbKa pa3iB JCHICBIN, HI)X BWIMBKH 31 CIUIaBIB
KOJIbOPOBUX MeETaliB. 3 4YaBYHY BUTOTOBJISIIOTH JETajll MalluH 1
MEXaHi3MiB, SIKi HE 3a3HAIOTh BEJIMKHUX YAapHUX HaBaHTaKeHb (puc. 4.1).
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Puc. 4.1. 3aroroBka 4aByHHO1 BTYJIKM y BUIJISIJII BUJIMBKA

VYV nuBapHUX 1€Xax YaByH IUIABJISITh MEPEBAXHO B IMedax
CTOBOYpHOTO THITY, sIKi Ha3uBawTh & O G t6 O dz8 O dzd

2. ¢ Is O ddopiBHsHO 3 YaByHaMH PO3ILIABJICHI CTall MaroTh
ripii JUBapHI BJIACTUBOCTI: MEHIIY IUIMHHICTh, sIKa YCKJIQJIHIOE
3alOBHEHHSI JIMBAapHOi (Qopmu, BeduKy ycaaky (> 2 %), BHCOKY
temnepatypy 1uiasieHHs (1400—-1540 °C). Ilpote xopoiri MexaHi4yH1
BJIACTHUBOCTI CTaJ€BUX BUJIMBKIB 3yMOBIIOIOThH IIUPOKE BUKOPUCTAHHS
CTaJl B IUBAPHOMY BUPOOHUIITBI.

BuUinMBKY BUTOTOBJISIOTH 3 BYTJICLIEBUX CTaJCH, SIKI MICTITH 10
0,8 % Byretto.

Kpim ByriemeBux crajeid, BWJIMBKH BHUTOTOBIISIIOTH 3
KOHCTPYKLIMHUX JIETOBAHUX CTaJIeld, 3HOCOCTIMKHX 1 1HIIUX cTanei 3
O0COOJIMBHUMHM BIIACTUBOCTSIMH.

Y nuBapHUX IIeXaX CTallb BUIUIABJISIOTH Y  KHCHEBHUX
KOHBEpPTEpax, MapTEHIBCHKUX 1 €JICKTPUYHUX TIeHax.

3.8l zOeo d ¢ Bdz' fsic/ls9 KfiroToBMBYHIS KDOZRKIB
BUKOPUCTOBYIOTh MIJIHI, QJIIOMIHIEBI Ta IHINI CIJIaBH, Kl MarOTh
XOpOIIIl JINBapH1 BJIACTUBOCTI.

MigHi crjiaBu  pO3IUIABISIIOTE Y  AYTOBUX, IHAYKIIMHUX 1
BOTHEBUX Mevax. BorHesi medi BUKOPUCTOBYIOTH PiJillie, OCKIIBKU B
HUX BUTpaydaeThcsi 0araTto majivBa, a MIYHI Ta3d OKUCIIOKOTH MiJHI
CIUIaBHU.

JIns.  po3IUIaBiCHHS aJIIOMIHIEBUX CIUIaBIB BUKOPHCTOBYIOTH
CJICKTPUYHI MYl CIeliaabHOT KOHCTPYKIII].
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4.2.1.1. Cnocobu auTTs

[ dlslsw 9o tOLtse' dzdo Otcedz' W stcd3d.

Haii0inpi mommpeHuMu croco0aMu JUTTS B pa3oBi Gopmu €
[29]:

- JIUTTSI B MIIIAHO-TIUHSIHI HOpMH;

- TUTTSA B 000JIOHKOB1 (hopMU;

- IUTTS y (GopmMHU, BUTOTOBJICHI 3a Pa30BUMH MOJCISIMH, SIKi
CTOTUTIOIOTHCSI, PO3YMHSIOTHCS a00 MEPETBOPIOIOTHCS HA Ta3.

1. dlslsw o -cfizdhd@dds W tstcdzd .

JI7si BUTOTOBJICHHS MIMIAHO-TIMHAHUX (OPM HEOOXiAHO MaTH
GOpMOBY 1 CTPHIKHEBY CyMIIl, MOJEIbHUN KOMIUIEKT JJis
BUTOTOBJICHHS (DOPMU, OTIOKH, MIAMOCIIbHY IIITUTY.

Jlst BUroToBiieHHsT (DOPM 1 CTPUXKHIB BUKOPUCTOBYIOThH JIUIIIE Ti
CyMillIl, Kl MalOTh BEIUKY IUIACTUYHICTb, MII[HICTh, BOTHECTIMKICTh 1
ra3onpoOHUKHICTh. [lnacTWyHICT, TOTPIOHA CyMmilll B MOpOILEC]
dbopMyBaHHS, MIIHICTh — JUIsl 3al00IraHHsl pyMHYBaHHIO (QopMu Tif
yac 30epekeHHs a00 3aJMBaHHS PO3IUIABOM, BOTHECTIMKICTh — MJIA
BUTPUMYBaHHS ()OPMOIO BHCOKOI TeMIlepaTypH, Ky Ma€ poO3IUiaB, a
ra3oNnpoOHUKHICTh — JJIsI BUITYCKAHHS BOJSHOI Tapu 1 rasiB, SKi
YTBOPIOIOTHCS T11]1 YaC HATTOBHEHHS PO3ILIABOM BOJIOTO1 (hopMHU.

@®opMOBI 1 CTPUKHEBI CYMINIl CKJIAIAalOThCS 3 TICKY, TJIMHH,
MPOTUIIPUTAPHUX 1 B'SIKYIUX PEUOBUH.

[licok — OCHOBHa CHpPOBWHA [Ji1 BUTOTOBJICHHS Pa30BUX
auBapHUX GopM 1 CTpWkHIB. Haifuactiiie BHKOPUCTOBYIOTH
KBapIOBUM TICOK, OCHOBHOIO CKJIQJIOBOIO YAaCTUHOKI SKOTO €
kpemHezeM (SiO2). KpemHesem Mae BEIUMKY BOTHECTIHKICTh
(Tun— 1713 °C), TBEpAICTH 1 XIMIYHY CTIHKICTbD.

['mMHa BUKOHY€E pOJb 3B'SI3KM B TPOIECI BUTOTOBJICHHS
dbopmoBux cywmimei. Ilicis 3BOJOXKEHHS TJIMHA CTa€ OUIBII
MJIACTUYHOIO.

CTpwXHI BUTOTOBJISIOTh Y CTPHIKHEBHUX sIIUKaX. Suku
HAaOWBAaIOTh CTPUKHEBOK CYMIIIIII0 pPYy4YHUM ab0 MalluHHUM
criocooom. [TopokHUHY AllIMKa NOCTYHOBO HAMOBHIOOTH CYMIIIIIIO 1
yTpaMOOBYIOTh. JlJis 30UIbIIEHHS MIIHOCTI CTPHXKHIB iX apMYyIOTh
npotoMm. Ilicist  3aBepiieHHST  (QOpPMYBaHHS  CTPYOKHSL  SIIIUK
pO30UPaAIOTh, CTPUKEHb BUMMAIOTh. J[J1 10/JaHHST MIITHOCTI CTPUXKHSIM
1X BUCYILYIOTb.
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SKI1o 10 cKaaxy CTPHMIKHEBOT CYMIIIT 10Jal0Th TEPMOPEAKTUBHY
CMOJIy, TO TakKi CTPWIXKHI BHUTOTOBJISIIOTH Y METaleBUX SIIUKAaX,
Harpitux g0 temmneparypu 250-280 °C. Ilig ai€r0 TEMJIOTH CMoJia
MOJIIMEPU3YETHCS, TBEPIHE 1 CTPUKEHb Ha0yBa€ MOTPIOHOT MIITHOCTI.

PosmniaB 3anuBaioTh y gopmu 3a gomoMoror kosmiiB. Ilepen
TAM SK HAmOBHUTH (OpMH, PO3IUIaB TEBHUH Yac BUTPUMYIOTH Yy
KOBIII JIJI BUXO/Ty Ta31B 3 PO3ILJIaBy, BUTIKAHHS IIJIaKy 1 HEMETaJIeBUX
BKJIFOYEHB Ha MTOBEPXHIO.

Po3nnaB y ¢popmy 3anuBaroTh O0e3nepepBHUM MOTOKOM, JIMBapHA
yaia Mae OyTH 3alIOBHEHOIO. SIKIIIO HE JOTPUMYBATHUCS LIUX BUMOT, TO
po3miaB 'y QopMi MOXE OKHCIIOBAaTUCSA, a Yy BWIMBKaxX OyIyTh
BUHHKATH JIe(DEKTH.

[Ticna 3amoBHEHHS (POPMU PO3IUIAB KPUCTANIZYETHCS, BHIMBOK
3acThrae. TpUBANICTh OXOJIOJKEHHS BWJIMBKA 3aJICKUTHh BIJl HOTO
MacH, BUY CIUIaBY, BIACTUBOCTEN (DOPMOBOI CyMillli 1 CTAHOBUTH BiJl
TEKUIbKOX XBHJIMH JO JACKUIBKOX TroauH abo HaBiTh mi10. Tpusaie
OXOJIOJPKEHHSI €KOHOMIYHO HEBUTIJIHE, TOMY I1HOJ1 OXOJOJKEHHS
MPUCKOPIOIOTh, HaNpUKiIag GopMy 001yBalOTh XOJOJHUM MOBITPSIM.

3acTurii  BWIMBKA BHOMBaIOTHh 3 (GOpMH 32 JOIOMOIOIO
BIOpATOpIB 1 IHIIUX MAIWH; CTPUKHI BUOMBAIOTH BPY4YyHYy a00 Ha
THEBMaTUYHUX MaIllMHAX, a00 B TijpokaMepax CTPYMEHEM BOIHU i
tuckoMm 3—10 MlI]a.

JIMBHUKK 1 BUMNOPHU BIJOKPEMIIIOIOTH BIJI CTajJ€BUX BHJIMBKIB
ra3o0BUM pi3aHHAM, a BiJl YaByHHUX — 3yOUJIaMHU, MUJIaMHU TOIIO.

[ToBepXHIO BUWJIMBKIB BiJ] 3aJUIIKIB (POPMOBUX 1 CTPUIKHEBUX
CyMillIed OYHMIIAIOTh 3a JOMOMOTOK MICKY 1 Jpo0y y cCHeliaIbHUX
amapatax — IICKOMeTax 1 JpoOomeTrax. 3acTOCOBYIOTh TaKOX
MICKOT1APaBIIYHE OUUILICHHS, IPU IKOMY CTPYMIHb BOJH 3 MICKOM I
TUcKOM Ounbiiie 7 MIla HanpaBisiOTh Ha BUJIUBOK.

2 dlslsw o tBBBRdk o W tste d3d .

Y mpomeci 1bOro c€mnoco0y JUTTS BWIMBKA OTPUMYIOTH Y
TOHKOCTIHHUX (popMax-000J0HKAX TOBIIMHOIO 6—15 MMm.

JIutTs B 000J10HKOB1 (DOPMHU 3aCTOCOBYIOTH B YMOBaX MacoBOTO 1
CEepIMHOrO BUPOOHUIITBA HEBEJIUKUX 332 PO3MIPOM, IME€PEBAKHO
TOHKOCTIHHMX BWJIMBKIB 3 YaBYyHY, CTajl 1 CIJIaBiB KOJbOPOBUX
METaJliB.

s BUrOTOBJIEHHS OOOJIOHKOBOI (OpMH HEOOXiJHO MaTH
GhOpMOBY 1 CTPMIKHEBY CYMIIIl, MOJIENIb, MIAMOACIbHY ILIUTY, SIIHK
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U1t GOpMYBAHHS CTPYIKHIB, IPUCTPOT 171 3HATTSA (HOPMHU-O00TOHKH 3
moBepxHI Mozeni. Mojeni 1 CTPMXKHEBI SIIUKHA BUTOTOBJISIOTH 13
CIpOro 4aByHY, 1HOJI1 — 3 aJIFOMiHIEBUX CILIABIB.

Ha puc. 4.2 mnokazaHo cxeMy BUTOTOBJICHHS 0O0OJOHKOBOI

dbopmu.
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Puc. 4.2. Cxema BUTOTOBJICHHSI 000JIOHKOBO1 (popmMHU

Ha meraneBy migMojenbHy IJIUATY 1 KpimjisiTh Mojelb 2 1 BCE
pazom HarpiBatoTh 10 200-250 °C y neui (puc. 4.2, a). [Totim mozenb
NOKPHUBAIOTh TOHKUM IIAPOM KPEMIHHO-OpraHiyHoi a0o0 IHIIOi
CIIOJTYKH. YTBOPEHUM TUIAaCT 3axUIa€ MOJI€NIb BiJ HaJUIMAHHS
dbopMOBOi cymimil 1 moJierimye 3HATTS (GOPMU-OOO0TOHKH 3 MOJIEIII.
[InuTy 3 MOZEIUTIO 3aKPIILTIOIOTh HA OYHKEP1, B IKOMY PO3MIIIAETHCS
dbopmoBa cymi 3 (puc. 4.2, 0). byHkep moBepTarOTh pazoM 3 IIUTOIO
Ha KyT 180°, hopmMoBa cymilll MOKpPUBAE HATPITY MozeIb (puc. 4.2, B).
[Inact cywimn, sika NOpUIArae A0 HArpiToi MOJEINi, HarpiBaeThes,
cMoyia TulaBUThes 1 TBepaHe. 3a 10-20 ¢ Moaenb MOKPUBAETHCA
CYIIJIBHOIO 000JIOHKOIO TOBIIUHOIO 5—15 MMm.

[ToTtim OyHKEp MOBEPTAIOTh Y MOYATKOBE MOJIOKEHHSI (puC. 4.2, T)
3HIMAIOTh MAMOACIBHY TIUTY 3 MOACIUIIO 1 00010HKOIO (puc. 4.2, 1) 1
KIaayTh y miu (puc. 4.2, e), Harpity no temneparypu 300-350 °C, Ha
1-3 XB 11 OCTAaTOYHOTO 3aTBEpAHEHHs cMmoiu. Hammuimok cyminri
3IMIIAEThCA B OyHKepi. ['oTOBYy 00OJOHKY 3HIMAlOTh 3 MOJENI
IITOBXA4YEM 1 OTPUMYIOTh HamiBopMy. Tak camMO BUTOTOBJISIFOTH 1HIILY
yacTuHy (opmu-o6osionku. I[loTiM HamiBGopMHU CKIEOIOTH a0o0
3'€IHYIOTh 3a JIONIOMOTOI0 3aTHCKauiB, BCTAaBJIAIOTH BUTOTOBJIEHI
CTPWKHI 1 TIEpeJaloTh Ha 3aliMBaHHS po3iiaBoM. Mani gpopmu nepen
3JIMBAaHHSIM BUKJIQJal0Th Ha TIJIACT MICKYy, BEJHKI, MO0 3amo0irtu
pYMHYBaHHIO, BCTABJSAIOTh y METajeBl KOHTEHHEPH; MPOMIKOK MIXK
CTIHKaMH KOHTEiHepa 1 (opmMoro 3acuIiaroTh IICKOM a00 YaByHHUM

98



npobOoM. Y mporieci 3ajduBaHHS (POPMH PO3ILJIABOM CMOJIA 3TOpSE,
YTBOPEHI ra3W 3aXMINaITh MOBEPXHIO BWIMBKA BiJ MPUTOPSHHS [0
dbopmu. 3 wyacom Qopma BTpayae MIIHICTh 1 PYWUHYETHCSA, IO
MoJIETIIy€ BUMMAaHHS BHIIMBKA 3 popmu. DopMOBY CyMilll BUNTATIOIOTh
npu Temmeparypi 700—-800 °C (mi1si MOBHOTO BHUTOPSIHHA CMOJIH) 1
MOBEPTAIOTh Ha (POPMYBaHHSI.

JIuttss B 00070HKOBI (pOPMU TOPIBHAHO 3 JUTTSAM Yy TMIIIAHO-
TJIMHSIHI Mae Taki nepesaru [29]:

- MPOCTOTa BUMMAaHHS BWJIMBKA 3 (POopMH (CMOJIa BUTOPSIE, MICOK
po3cumnaeTbes 1 popma BTpayae MOHOJITHICTB);

- MEHIIIA MIOPCTKICTh MOBEPXHI BUJIMBKIB (IJIsi BUTOTOBJICHHS
dbopMU 1 CTPUKHIB BUKOPUCTOBYIOTH IP1IOHO3EPHUCTHI TTICOK);

- OUThII TOYHI PO3MIPH BWJIMBKIB, TOMY BiImagae moTpeda B
00poO11i iX pi3aHHSAM Ha BepcTaTax ad0 CKOPOUYETHCA Yac pi3aHHS;

- MeHIIIe Opaky, OCKIJIbKH TMOJIMNIIYETbCS Ta30IMPOHUKHICTD
000JI0HKOBUX (HOPM;

- MEHIII BUTpaTH micky — y 8—10 pasiB, 1 HeMae MOTpeOU B OMOKAX;

- BUCOKA MTPOYKTUBHICTh ()OPMYBaHHS;

- MOXJIMBICTb JIETKO aBTOMAaTU3yBaTH MPOIEC BUPOOHUIITBA.

3 dsl&W stcdzd, odetlstsodzj dz .L O

Jluttss 'y QopMm, BHUTOTOBJEHI 3a pa30BUMH MOJCISIMHU,
HaWOUIbII YacTO 3aCTOCOBYIOTh JUIsi BHUTOTOBJICHHSI BHJIMBKIB 31
CILJIaBiB, SIKI BaXKO OOpOOJSATH pI3aHHSAM 1 THCKOM (J10omarti TypOiH 3
’KAPOMIIIHHX 1 5KapOCTIHKHUX CTaJICH TOIIIO).

CyTh 1poro cmnocoOy mojsirae B TOMY, IO TPU CYLIIbHUM
MOJIEI BUTOTOBJISIIOTH CYLIUIbHY (OpMy, B SIKY MICIs 3BUJILHEHHS 3
Mozeni abo MpU HAIBHOCTI MOJENI 3 MOJICTUPOJY 3aJIUBaIOTh
po3miiaB. BunuBkM, OTpUMaHI UM CIIOCOOOM, MarOTh JyX€ TOYHI
pO3MipH 1 Mally HIOPCTKICTh TOBEPXHI, 3aBIASKH YOMY BiAmaaae
noTpeda 0OpoOIATH 1X pi3aHHIM Ha BEpCTaTaXx.

JIns oTpuMaHHS BWIMBKIB IIUM CIOCOOOM HEOOXITHO MaTH:
npec-GopMy JJIi BUTOTOBJICHHS MoOJelied ManOyTHIX BHPOOIB 1
JUBApHOI CHUCTEMH; CUPOBHHY nJii (PopMyBaHHS Mojesne BUPOOIB,
JIMBAPHOI CUCTEMH 1 JIMBApHUX (POPM.

IIpec-popmu BUPOOIAIOTH 3 aMOMIHIEBUX Ta I1HIIWX CIUIABIB,
MojieJi BHpPOOIB 1 JIMBapHOI CHUCTeMHM — 3  JIETKOIUIABKHX,
JErKOPO3YMHHUX 1 TUX  PEYOBHUH, SKI TpU  HarpiBaHHI
MIePETBOPIOIOTHCSA B Ta3, a PopMu — 13 CycCIIeH31i Ha OCHOB1 KBapI[OBOTO
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micky abo kBapioBoro mnopomky. Cmnoyatky B mpec-hopmax
BUTOTOBJISIIOTH Pa30Bl MOJIEN, MOTIM JIMBapHi (GOpMH, a MICIS BOTO —
BWJIMBKH y popMax.

1. BuroToBieHHs1 pa3oBuX Mojened. MojenbHa CyMill MOXKe
CKJIQJIaTUCA 3 PI3HUX JIETKOIUIaBKUX PEYOBHH: mMapadiHy, cTeapuHy,
BOCKY Ta 1H. YacTO BUKOPUCTOBYIOTh CyMIlll, sika CkJiagaerhes 3 50 %
napadiny 1 50 % creapuny, ii Temmeparypa IUIaBICHHS CTAHOBUTH
55 °C. HenonikoMm 1ii€i cymitii € Te, o mnpu temneparypi 35 °C BoHa
PO3M'SIKIITY€ETHCS, a BIJMOBIHO, BTpaya€e MILHICTh. BUCOKY MIIHICTD
MaroTh CyMIIIIi, 10 CKJIaJly SIKMX BXOJSATh Mapadid 3 eTUIIIETI0N03010.

Jlerkopo3unHHI MOJIENIl BUTOTOBJISIIOTH 13 CyMIINIEH HA OCHOBI
kapOaminy (CE4OBMHHM) 3 JOAaBaHHSAM IMojiiedipHoro cnupty. BoHu
JIETKO PO3UYUHSIIOTHCS B Terumil Boai. Y (opmax, BUTOTOBJICHHX 3a
TaKUMH MOJEISAMH, B ACIKHUX BHIAIKaX OTPUMYIOTh OLIBII SKICHI
BUJIUBKH.

Mopeni, ski mnOpu HarpiBaHHI [EpPETBOPIOIOTHCS B  ras,
BUTOTOBJISIIOTH 3 TIOJNICTHPONY, iX HE BHUIMaOTh 3 (opM mepen
3ayIMBaHHAM po3siuiaBy. [Ipu temnepatypi nonaa 500 °C momicTupos
NEPETBOPIOETHCA B Ta3. BuKopucTaHHS MoOjeied 3 MOJICTUPOIY €
MIPOTPECUBHUM NUIIXOM YAOCKOHAJICHHS IIbOTO CIIOCO0Y BUTOTOBJICHHS
BunuBKIB. lle 3HauHO chpourye GhopmMyBaHHA, pOOUTH KWOTro OUIBII
JEMIEBUM, KPIM TOTO, OTPUMaH1 BUJIUBKH € OUIBII SIKICHUMH.

Mogemi BUJIMBKIB BUTOTOBJISIIOTH 3aMpeCcOByBaHHIM
TICTOMO/II0HOT MO/ICIFHOT MacH B npec-dopmy. Tak caMo BUPOOJIAIOTH
auBapHy cucteMy. Ha Benmkux 3aBojiax MOJEINI 1 JUBAPHY CHCTEMY
BUTOTOBJISIIOTH HA HAIIIBABTOMAaTUYHUX 1 aBTOMAaTUYHUX YCTAaHOBKAX.

Mopeni 30uparoTh y OJOKM MO KUIbKAa MITYK 1 PO3MOYMHAIOTH
BUTOTOBJICHHS JTUBAPHO1 (hOPMHU.

2. BurotoBnenHs nuBapHux ¢GopMm. PopMH BUTOTOBISIOTH 13
cyminii, ska ckiagaeTbes 3 60—70 % kBapruoBoro micky ta 30—-40 %
T1ApOJII30BAHOTO €TUJI-CUJIIKATY .

4.] ' HYyJ dzlstetseo j dzdIslsw

l " HyJ dzls tc ts 9 d dgasusdzafrds Isrbcilf BrroroacHHs
BWJINBKIB y (hOopMi, sika 00epTa€THCSI HABKOJIO CBOET OCI.

VY mporeci obepranHa GopMH Ha PO3IUIAB MIIOTHh BiAIEHTPOBI
cund. ['a3u 1 HemeTaseBl BKIIOYCHHS (IIJIaK, OKCHUIU TOIIO), SIK OLIBII
JIETK1, BIATICHSIOTHCS PO3IJIABOM J0 BHYTPIIIHBOI OBEPXHI BUJIMBKA,
ne 1 30upatorbesi. Ilicist 3acTuUraHHs BUJIMBKA MO0 BHYTPIIIHIO
MOBEPXHIO OUHIIYIOTh P13aHHSIM.
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VY mporeci BIAIEHTPOBOTO JUTTSA 3aCTOCOBYIOTH (OpMH 3
BepTUKaNbHOWO (puc. 4.3, a) 1 ropuzoHTansHo0 (puc. 4.3, 6) ocamu
oOepTaHHs.

SIkmo niaMeTp BWIMBKA TNEPEBUILYE WOro BHUCOTY (IIIKIBH,
TpUOM, KoJieca TOIIO), TO BUKOPUCTOBYIOTH (DOPMHU 3 BEPTHUKAIBHOIO
Bicclo oOepranHsi. DopMmy 3 TOpPH30HTAIBHOIO BICCIHO OOEpPTaHHS
3aCTOCOBYIOTh TOl, KOJHM JlaMEeTp BIJIMBKA 3HAYHO MEHIIHUM, HIXK
foro pomxuHa (riap3u, TpyOu). B 000X Bumamkax Bich oOepTaHHSA
dbopMmu 30iraeTbcsi 3 BICCIO BWJIMBKA 1 BHYTPIIIHSA MOPOXXKHUHA HOTO
BUXOAUTH 0€3 JOMIOMOTH CTPUKHIB.

Q) B )

Puc. 4.3. Cxemu MaivH BiILIEHTPOBOTO JIUTTS
a — 3 BEPTUKAJILHOIO BICCIO OOEpTaHHS;
0 — 3 TOPU3OHTAILHOIO BICCIO OOEPTaHHS

1. ®opma 3 BepTUKAIBHOIO Bicclo oOepTaHHs. Po3miaB 3 kKoBia
1 3anuBaroTh B 00epToBY (hopMy 2. Ha posmiaB nitoTh rpaBiTaliiita i
BiAIeHTpoBa crutd. Ili Ji€r0 muX CW po3IUiaB 3 CTIKA€E JI0 HHU3Y 1
NPUTUCKAETHCS 10 CTIHOK (POPMHU, KpPUCTANIZYETbCS 1 BUXOIUTH
BUIMBOK. OTpUMaHi BWJIMBKU MarOTh HEOJHAKOBY TOBIIWHY CTIHOK: Y
HIDKHIM YacTHUHI BWIMBKA TOBIIMHA CTIHKHA OUJbINA, HDK Y BEPXHIN.
JInst BUPIBHIOBaHHS TOBUIMHU CTIHKA BUKOPUCTOBYIOTH pi3aHHS Ha
Bepcrarax. SKIo BWIMBKM OTPUMYIOTh 13 CIUIaBiB, SIKI JIETKO
OKHUCIIIOIOTHCS, TO (HOPMY MOMIIIAIOTh Y BAKYYMHY KaMepy.

2. ®opma 3 TOPUBOHTAILHOI Bicclo oOepranHs. [l dbopmy
BUKOPHUCTOBYIOTH ISl BATOTOBJICHHSI YaBYHHUX 1 CTasieBUX TpyO. s
MOJICTIICHHSI 3allOBHEHHSI PO3IUIABOM 1 BHIIMaHHS BHWJIMBKA (opma
HaxujaeHa mig KyroM 5°. dopma 00epTaeThCsi HABKOJIO CBOEI OCi 3a
JOTIOMOTOI0 €JIEKTPOJIBUTYHA 1 OXOJIOJKY€TbCS BOJIOK. Po3minas 3

101



koBma 1 3 Hepyxomoro xosnoba 4 morpamisie B 00epToBy dhopmy 2.
[licns 3amoBHeHHA (opmu posruiaBoM 3 ii 00epTaHHS TpPUBAE [0
MOBHOI KpHcTasi3ailii po3miaBy. [IoTiM BUMUKAIOTh €IEKTPOABUTYH 1
KJIIIaMA BUHMalOTh TpyOy 3 dopmu. YaByHHI TpyOM MOAarOTh Ha
TepMiuHy 00poOKy mipu Temmeparypi 850-920 °C  nana  3HATTA
BHYTPIIIIHIX HAIIPY>KEHb 1 BUPIBHIOBaHHS ()a30BOTO BMICTY CILIABY.

BianentpoBe  aUTTS < —  Oy)Xe  IPOAYKTHUBHUNA  CHOCIO
BUTOTOBJICHHS BIJIMBKIB 13 MIUIBHOIO CTPYKTypoOw, O€3 MyCTOoT,
HEMETaJICBUX BKJIIOUEHb. Y MPOLIECI BUTOTOBJICHHS TPYyO, BTYJIOK HE
NOTPiOHO CTPUKHIB, TUBHUKIB, BUIIOPIB.

[IpoTe meil cmoci® JUTTS Ma€ HEAONIKHA, OJHHUM 3 SKHX €
MOCUJICHHS JIIKBaIlil MMiJ BIUIMBOM BIJALEHTPOBUX CHUJI Yy CIUJIaBax,
CXWJBbHMX J10 Hei. XIMIYHUM CKJIaJl BUPOOIB, OTPUMAHUX 3 TaKHUX
CILJIaB1B, HEOJHOPITHUIA.

[ disls¥ " H IsdmMEBd

[ dIslsw ' H— ci®cfGrpEpEveiHg BUIMBKIB 31 CIUIaBiB
KOJLOPOBUX METATIB 1 CTajedl JEAKUX MapOK, SKUW MaKCHUMaJIbHO
HaOauxkae po3Mipu 1 GopMy BUIMBKA 0 po3MipiB 1 GOpMHU TOTOBOT
JeTal, o Aa€ 3MOTy 3MEHIIUTH a00 30BCIM YHUKHYTH iX MOJAJIBIIOI
MexaHiuHoi o00poOku. CyThb MeTOAy TOJsirae B TOMY, WO Ha
PO3IUIaBJICHUN MeTall (PO3IUIaB), 3AIUTHH Y KaMepy MPeCyBaHHs, 1110
CIOJIy4aeTbcsi 3 (POPMYBAIBHOI MOPOXKHHUHOK (OPMHU, THCHE
MOPIIEHb, Yy PE3YyJIbTaTl 4YOro poO3IUIaB IIBUIKO 3aMOBHIOE (HopMy 1
3acTUrae B Hid, HaOyBaro4uM OOpHUCIB BWIMBKA. JIUTTS MiJ TUCKOM
BUPOOJISIIOTH HAa JIUBAPHUX MaIlIWHAX; JUBApPHI (DOPMH, BUTOTOBJIEHI 31
CTaJjl, 3a3BU4ail Ha3UBAKOTh Npec-hopMaMH.

[ dklsw 9o CC° dz

[ dIslsw ) CsC ' dz¢ , - Ceimbio ozpusagins
(dacoHHUX BUJIMBKIB y MeTalleBUX (popMax — Kokiasx. Ha BinMiHy Bin
IHIIMX CMOCO0IB JUTTA B MeTaneBl (GopMu (JIUTTS TiJ THUCKOM,
BIILICHTPOBE JIUTTS Ta 1H.), NIPU OTPUMAHHI BWJIMBKIB Yy KOKUIb
3amOBHEHHS ()OPMHU CILUIABOM 1 MOT0 3aTBEpAIHHS BiAOyBarOThCs 0e€3
OyJIb-SIKOTO 30BHIIITHBOTO BIUIMBY. BHCOKa MIIHICTh KOKUTIO Ja€
3MOTYy BHTIOTOBJISITH BWJIMBKH 3 TOYHMMH pPO3MipaMH, MEHITUMU
NPUIyCKaMH Ha MEXaHIYHy 0OpOOKY, HIXK IPH JIUTTI B MilaH1 GopMu.

VY Tabn. 4.1 HaBeIEHO XapaKTEPUCTHKY 3aCTOCYBAHHS PI3HUX
CIIOCOO1B JIUTTSI.
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4.2.1.2. JlebexTy BUIMBKIB

KoHTpoap sKOCTI BWJIMBKIB MOYMHAIOTh 3 30BHIIIHBOIO iX
orasiy. [loTiM mepeBipsAOTh iXHI pO3MIpH, MEXaHIYHI BIACTHUBOCTI,
XIMIYHMH CKJIaA 1 CTPYKTYypy. SIKIIO BUJIMBKM HE BIAMNOBIIAIOTH
BUMOTaM, KaXXyTb, 1110 BOHH OpaKoBaHi.

OCHOBHMMM TpPUYMHAMH OTPUMAaHHA OpaKOBaHMX BUJIMBKIB €
MOPYIICHHSI TEXHOJIOT1i BUTOTOBJICHHS JIMBAPHUX (OPM, 3aJTMBAHHS 1X
PO3IUIABOM 1 BUMaHHS BUJIMBKIB 3 (hOpM.

bpakoBaHi BWIMBKM MaroTh Je()EKTH, OCHOBHUMH 3 SKUX €
PaKOBHUHM (Ta30B1, YCAJKOBI, IIIJIAKOBI 1 1H.), TPIIIMHM (Tapsidi, XOJI0/IH1),
TMOIIKO/IPKEHHS TMOBEPXHI BWIMBKIB (MpUTapu, OKCHUIHI IUTIBKH, Criai
TOIII0), HEBIAMOBIIHICTH (hOPMHU, PO3MIPIB 1 MAaCH BWJIMBKA KPECICHHIM
BUpOOY (TepeKic, HEJIOJIUBH, NTEPETUBY, BUKPUBIICHHS TOIIIO).

t O s opeudgafoTs 3 pi3HMX NMpuYMH. Tak, ra30Bi PaKOBUHU
MarOTh BUJIMBKH, BUTOTOBJIEHI B cHUpUX Qopmax abdo y dopMmax, sKi
MalTh BEJIUKY 3JaTHICTb BUIUISITH Ta3d 1 HU3BKY 3/IaTHICTh
nponyckatu ix. [loraHo OKHCIEHUN pO3IUIaB TaKOX MPU3BOIUTH 10
YTBOPEHHSI ra30BUX pakoBHWH. [Ii7 dac pizkoro mepexojy BiJl TOHKOI
YaCTHHM BWJIMBKA JO TOBCTOI BUHHUKAIOTh YCAJKOBI PAKOBUHU 1
HeIIUIbHOCTI. [IpuynHOI0 YTBOPEHHS YCAaJKOBHX PAKOBUH € yXKE
NeperpiTuii po3miiaB, MUIAKOBI pAKOBUHU BUKJIMKAHI HEJOCKOHAIICTIO
KOHCTPYKIII IIJTAKOYJIOBJIFOBAYIB.

Ut M dydaefamBkax BUHHMKAIOTH BHACTIIOK HEIOCTATHHOI
M1JIaTIUBOCTI (POPM 1 CTPUIKHIB T4 HEPIBHOMIPHOTO OXOJIOJKEHHS. Y
MEePIIOMY BUMAAKY BUXOATH Tapsidi TPIIIMHU, B IPYTOMY — XOJIOJIHI.

[ JWwJ Sisd thisiaigans HedacTaTHL0I0 BOTHECTIHKICTIO
(dbopMOBOT i cTprKHEBOT cyMireit. Buacmifgok nporo Bunukae f to G O ts

HesianoBigHicTe (popMU, po3MIpIB 1 MACH BHIJIMBKA KPECICHHSIM
BUPOOYy MOXK€ BHUHHMKHYTH 3 0ararb0X NPUYUH: HETOYHO CKJIaJICHA
dbopma 1 BcTaBieHl CTpWXKHI (Oyae Mepekic), 3aauBaHHA (OpMU
MPOXOJOAHUM  PO3IJIABOM  (3MEHIIUTHCS ~ WOro  IUJIMHHICTB),
HEPIBHOMIPHE OXOJIOJPKEHHSI OKPEMHX YaCTHH BUJIMBKA (MPU3BEAC 10
BUHUKHEHHS BHYTPIIIHIX HAMPYXKEHb 1, SIK HACIIJIOK, — BUKPUBJICHHS).

JledekTn noAuIIr0Th Ha MOMpPaBHI 1 HEMOMPABHI.

1 4 § 1 tc ©O9 dz'maros Betyki$dsvdpu. Bumpasnsatu Taki
ne(peKTH EKOHOMIYHO HEBUTIIHO. BWIMBKHM 3 TakuMu JedeKTamu
NEePEIUIaBisOTh.

] s tcOo dz'  mHKQBEN MpISHSKE po3MipH, X €KOHOMIUHO

BI/IFi,Z[HO BHUIIPABJIATH.

105



4.2.1.3. BunpasneHHs 1e(eKTiB BUIUBKIB

Haii0inpim momupeHuMu crnoco0aMu BUIPABICHHS JE(EKTIB Y
BUJIMBKAaX € HaIUlaBJEHHSA, TepMiuHa o00poOKa, 3aBaprOBaHHS,
IPOCOYYBaHHS TOIIIO.

1 Of dzO 9 dzpodrda®iienum  vaByHoM  ab0  CTaLIIO
BUKOPUCTOBYIOTh [IJIsl BUMPABJICHHS Ne(DEKTIB YaByHHUX 1 CTaJEeBUX
BUJIMBKIB.

JIiss 3HATTS BHYTPIIIHIX HampyXeHb BWiIuBkH 9 ° H f Odz® & Is
Tpimuam 1 cmai Ha YaBYHHUX 1 CTajlieBUX BHIMBKax L ©O9 Oftgs © [s!
CJICKTPOIYTOBUM CITOCOOOM 3 BUKOPHUCTAHHAM BYT1IBHOTO €JIEKTPOA.

BuiuBku, BUpOOM 3 SIKUX TPHU3HA4YCHI JJIs 30€peKeHHs rasiB 1
pinuH, BunpaBisoTh {f 6 5 M5 Y &z dlhdzadzéo@Ey BunpasisoTh
neext B OpPOH30BHUX, ATIOMIHIEBUX 1 JIATYHHUX BUJMBKax. [[s
IIbOTO B MOPOXKHUHY BUJIMBKIB 111 TUCKOM HarHiTarOTh OaKeIITOBUMI
JaK, HarpiTUil A0 BIANOBIAHOI Temmeparypu. [IpocouyeHi BUIMBKHU
BUCYIIIYIOTh TPU KIMHaATHIM Temmeparypi mpotsrom 40 — 50 rop,
noTiM y reui npu Temnepatypi 130 °C nak TBepaHe octatouHo [29].

422 OTpunmMmaHHHA 3 aprooGTKOOBKD K T MOCOK O M .
MNOHMATT

v d ) SeiB@BoBIsAI0OTE BHPOOH (3arOTOBKH 1 JIeTali) 3 METaliB,
CILJIaBIB TA 1HIINX KOHCTPYKIUINHUX MaTepiaiB.

OcHOBHMMH crioco0aMu OOpOOKHM KOHCTPYKIIIHHUX MaTepiaiiB
THCKOM € BaJIbI[IOBaHHS, BUIbHE KyBaHHS, IITAMITyBaHHS, IPECyBaHHS
1 BOJIOYIHHS.

B ocHOBi 00p0o0OKM MeTalliB 1 CIUIaBIB TUCKOM JICKUThH TJIACTUYHA
nedopmalriss mij €0 30BHIMIHIX CHJI, TICIS SKOi METaJIM 1 CIJIaBH
30epiraroTh Hajany iM dpopmy [29].

Ha myacTuuHiCTh METaliB 1 CIUIaBIB BIUIMBAIOTH OyJ0Ba IXHIX
KOMIPOK, XIMIYHMHI CKJIaJl 1 CTPyKTypa. Benuke 3Ha4YeHHsS MalOTh
yMOBH  J1edOpMyBaHHS: TeMmIleparypa 3aroTOBKH, IIBUJIKICTb
nedopMmyBaHHS TOIIIO.

Benuky miacTUYHICTh MarOTh METAIW 1 CIUIaBU, KOMIPKHU SIKHUX
BiNOBiMat0Th popmi KyOa (HarmpuKiIaa Mih, 3a1i30, aTFOMIHIH TOIIO).

BMmicT KOMIOHEHTIB y CIUIaBl TaKOXX BIUIMBAa€E Ha MWOro
macTu4HICTh. Hamnpukias, 31 301IbIIEHHSIM BMICTY BYIJICIIO Y CTajl
IJACTUYHICTh 3MEHIIYEThCSA. SKIO BMICT BYyIJICHIO Y  CTajl
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nepesuiye 1,5 %, ctanp maibke He MiAAA€Tbcs KyBaHHIO. KpeMHiid,
XpoM 1 BoJibppam 30UIbIIYIOTH MIAacTU4YHICTh cTajdi. Docdop 1 cipka
HAJIAI0Th CTaJl KPUXKOCTI. 3MEHIIYIOTh IUIACTUYHICTh CILJIABIB Pi3HI
¢da3u, HemeTaneBl BKIIOYEHHS 1 TOPOKHUHHU.

Baxxnuum pakTopom, sIKHMil BIUTMBAE HA TJIACTUYHICTh METAIB 1
CIUIaBIB, € TeIioTa. 3 TMIJABUIICHHSAM TEeMIIEpaTypu HarpiBaHHs
METaJiB 1 CIUIaBIB iXHS IJIACTUYHICTH 301IBIITYETHCS.

VY mpomeci aedhopMyBaHHS METaTIB 1 CIUIaBIB 3MIHIOIOTHCS 1XHIi
BJIACTUBOCTI: MII[HICTh, TBEPAICTb, KPUXKICTh, MJIACTUYHICTh, YJapHa
B'SI3KICTh TOIIIO.

3MiHy BJIAaCTUBOCTEH, TOB's3aHy 3 jAedopmalli€lo HEHarpiToi
(xomomHOT) 3aroroBku, HazmBaroTh (20O € dzj MotHegucs nakmemy
MOHa TEPMIYHOK 00POOKOIO.

VY mporueci rapsuoi pedopmariii (3aroToBka, Harpita 10 MEBHOI
TeMrepaTypu) IUIaCTUYHICTh MeETaliB Oulbllla, HIK Yy Mpoleci
XO0JIOAHOI, TOMy rapsidya aedopmallis CYMpPOBOKYETHCS MEHIIUMHU
BUTpPATaMU €HEPrii, HI’K XOJIOJHA.

HarpiBanHsi 3aroToBok mepen oOpoOKOIO THCKOM BIUIMBAE Ha
SKICTh 1 BapTicTh mnpoAykili. OCHOBHI BHMOTHU JI0 HarpiBaHHs
3aroTOBOK: PIBHOMIPHE MPOTPiBaHHA ii 10 MEBHOI TeMIMepaTypu 3a
MiHIMQJIBHUH dYac 3 HAWMEHIIIOK BTPATOI0 METaly Ha YTBOPEHHS
OKaJlMHU (OKCHUJIHMX IUTIBOK) 1 E€KOHOMHOIO BTpaTOI MajauBa Ta
enekTpoeHeprii. HemorpumanHs 1uX BUMOT MPU3BOJIUTH 10 YTBOPECHHS
B 3aroToBII JIe(PeKTiB (TPIIIMHU, OKUCICHHS, IeperpiBaHHsl, Ipurap) i
3pOCTaHHS BUTpAT.

JInsi HarpiBaHHSI 3aroTOBOK BHUKOPHUCTOBYIOTH I€di (BOTHEBI,
CJICKTPUYHI), IHAYKI[IHHE 1 KOHTAKTHE HAarpiBaHHS.

3a JKepesioM TEIUIOBOI €HEprii medl MOAUISIIOTH Ha BOTHEBI 1
CJICKTPUYHI.

JI>xepesaoM TerioBoi eHepriiy 8 8 G dzj 9 JediamiBq (Mp&QH
NPUPOJAHUMN, KOKCOBHM, TOMEHHUM Ta 1HII Ta3u ado iX CyMilli).

B J dzj € Is tc tsthrprop&~ HarpiBaroTh TEILIOTOIO, sKa
BUJIJIIETECSI B TIPOIECI TMPOXOUKEHHS CIIEKTPUYHOTO CTPYMY B
HarpiBaydax, 0 MarOTh BEJIMKUM OIip.

3a po3MOLIOM TeMIIepaTypH Y IPOCTOPI, 110 HArpiBAETHCS, MeUi
MOAISIOTh HA KAMEPHI 1 METOUYHI.

Y C Od3] te dzd RemntfpgripddaanakoBa B yCbOMY IIPOCTOPI,
o HarpiBaeThes. lle meui mepioawmuHoi aii. Pi3HOBHIOM KaMepHHX
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neye € KOJOAsM31, IO HarpiBarOThCS, B SKUX HArpiBalOTh BEJIHKI
BUJIMBKM TMEpell THYTTAM. Y KOJOA35X 3arOoTOBKH PO3MIIIYIOTh
BEPTUKAJILHO MO 6—8 IMITYK OJJHOYACHO.

[ 4 Is58H d Y dziyxefippyKTHBHUME TIeuamMu Oe3nepepBHOT
aii. Y mmx medax 3aroTOBKH HArpiBarOThCS ITOCTYIIOBO B IIPOIECI
MEepeMIIIEHH 1X BiJl MICIISl 3aBaHTaXEHHS y BUXij 3 nedi. J[jis mporo
neyi OCHAIIeHI MexaHI3MaMU JJIsl TPOIITOBXYBaHHS 3aroToBOK. Jliis
ORI TTOBHOTO BUKOPHUCTAHHS TEIIOTH MIYHUX Ta3iB Medl OCHAIICH]
TEIUIOOOMIHHUKAMU-pEKYyNepaTopaMu 1 pereHeparopamu,  3a
JOTIOMOTOI0  SIKUX BHUKOPUCTOBYIOTH TEIUIOTY BHXIJHHUX Ta3iB IS
MIJIIrpIBaHHS MOBITPS 1 ra30oBoro nanusa. [lutoMi BUTpaTu nanuBa B
METOAMYHHUX TIe4aX MEHIII, HiK y KaMepHHUX, a MPOIyKTUBHICTH iX
OunbIIa. MeTroauyHi 1nevi BUKOPUCTOBYIOTh Y MACOBOMY BUPOOHUIITBI.

KoxHa 14 ocHameHa JOIIOMDKHUMH MEXaHI3MaMH  JUIA
3aKPUTTS 1 BIIKPUTTS JBEPEH, MPHUCTPOSIMH IS 3aBaHTAKCHHS 1
BUBAHTAXEHHS BETUKUX 3aroToBoK. CydacHi medi o0JaagHaHl pi3HUMH
npwiagaMd 1 aBTOMAaTUYHHMHM  CHUCTEMaMHU  PEryJIIOBaHHS
TEMIIEpAaTypH, 3aBISIKH YOMY TIOJNIMIIYETHCS SKICTh HarpiTHX
3arOTOBOK,  3MEHIIYIOTbCSI ~ BUTPATH  MajiKBa,  30UIBIIYETHCA
MPOAYKTUBHICTh ME€Y€H 1 MOMIMIIYIOTHCS YMOBHU POOOTH.

[IporpecuBHUM  METOJIOM HarpiBaHHsS  3aroTOBOK  TMepes

00poOKOI0 THCKOM Yy MacoBoMy BUpoOHMHTBI € =~ dzH 2 € y ' 2 dzj

C sdzls OC dz@zg tc ' .9 MidzdrcoOn HarpiBaHHSI 3arOTOBOK
HalyacTilie BUKOPUCTOBYIOTh Y KOBAJIbChKUX I[€XaX.

IBUAKICTH €IEKTPOHATPIBAHHS MPU BUKOPUCTAHHI IIUX METOIB
y 10-20 paziB Ounbllia, HDK y Te€4Yax, a IHTEHCHBHICTh YTBOPEHHS
OKaJluHU — B 4—5 paziB MeHma. KpiM TOro, moyimiyrThCs YMOBHU
pooOoTH.

OOMEXEHHSAM IHMPOKOTO BOPOBAKEHHS IHAYKIIIHHOTO 1
KOHTAKTHOTO HarpiBaHHs 3aroTOBOK € 4YacTa 3aMiHA 1HAYKTOPIB, SIKI
3aexkaTth Bl GOPMHM 1 PO3MIpPIB 3aroTOBKH, 1 Majla CTIAKICTh
KOHTAKTIB ITiJT Yac CJICKTPOKOHTAKTHOI0 HarpiBaHHs [29].

4.2.2.1. CnocoOu OTprUMaHHS 3aTOTOBOK THCKOM

1.] Odz yw o Odzdz

[Ticnst po3nMBaHHS METaNIB 1 CIUIABIB y PO3JIUBAIBHUIIL a00 Ha
MaliHaxX  Oe3MepepBHOTO  PO3JMBAHHA  OTPUMaHI  3arOTOBKHU
HAJXOMSTh HA BaJIbLIOBAHHA. MIOro IpoBOsTh HA BaIbLIOBAIBHUIIX.
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BanbitoBanHs € HaWOUIBII TTOITUPEHUM BHIOM OOPOOKH THCKOM
METaJiB, CIJIaBIB Ta IHIIUX KOHCTPYKLUIMHUX MaTepialiB.

| dzlz Is Is WrdguBatoTh  cmociO  BUTOTOBJICHHS ~ BHPOOIB
OOTHCKaHHSM 3arOTOBKH 00€PTOBUMH BaJIKaMH BaJIbITIOBAILHHUIII.

Bupi0, orpuManuii rHyTTSIM, Ha3uBaTh G dzlz IS Is W

Bigcranp Mixk BajgkaMHu BaJIbLIOBAJIBHMIII Ha3uBalTh L OL tSt6 5 d3
Bin 3aBkay MEHIIMI 3a TOBIIMHY 3aroTOBKH. B mporiieci oOTuCKaHHS
TOBIIMHA 3arOTOBKM 3MEHIIYETHCS, a JIOBXKMHA 1 IIUpUHA
301JIBITYFOTHCS.

Ha mpakTuiil 3acTOCOBYIOTh Taki OCHOBHI BUIM BaJIbIIFOBAHHS:
M030BXKHE, MOTIEPEUHE 1 TONEpEeYHO-TBUHTOBE (puc. 4.4).

Ilpy f SL HiS9 ) dz sz (puO dd4,y4) ssxiadd
00epTaloThCsl HA3yCcTpid OJUH OJHOMY, a 3aroTOBKa 2 pPyXaeTbes
MEePIEHAUKYISIPHO 10 ocei BajkiB. ToBiMHaA (BHCOTA) 3aroTOBKH
3MEHIIIY€EThCSI, a JOBXWHA 1 IUpUHA 301IbIny0Thes. Lle Haibinbim
NOIMpPEHUd BUJ BaibltoBaHHs. biauzbko 90 % yciel npoaykiii
OTPUMYIOTh IITUM CIIOCOOOM.

Puc. 4.4. CxeMu BaJIbIIFOBAHHS
O— MO3/10BXKHE; B — MOTIEPEYHE; & — MONEPEUHO-TBUHTOBE

V mporeci f 5§ j toj Yydets e 5 (ud® dz4, 6)ssan@xdidz"
00epTaroThCsA B OJJHOMY HAIPSIMKY, a 3arOTOBKa 2, sika OOTHCKAEThCS
HUMH, — B TIPOTHIICKHOMY. Tak BHTOTOBJISIOTH, HANPUKIAd, TPHOOBI
KoJieca.

1 s J tog 9 detizlsdsmigpanns (puc. 4.4, B) XapakTepusy-
€THCS PO3TAITyBaHHSAM BaJKIB TMiJi KyTOM OJIMH N0 OJHOro. Banku
00epTaroThCS B OJJHOMY HampsIMKY 1 HaJIalOTh 3arOTOBII 2 OJTHOYACHO
00epTAIbHOTO 1 MOCTYNaIbHOTO PyXy. B pe3ynbTari moemHaHHS ITUX
PYXiB 3aTOTOBKA MEPEMINTYETHCS IO TBUHTOBIH JIiHI].
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[Tonepeune 1 MOTIEPEYHO-TBUHTOBE BaJIbLIFOBAHHSI
BUKOPUCTOBYIOTh, HAIIPUKJIA, JJIsl BUATOTOBJICHHS O€3IIOBHUX TPYO.

Jlo ckiajmy OCHAIEHHS I€XYy, KpIM BajbIFOBaJbHUII, BXOISTh
HarpiBajgbHl TPUCTpPoOi (Te4i) 1 yCTaTKyBaHHS ISl TMPOBEICHHS
TepMIYHOT OOPOOKH 1 3aBEpIICHHS 00POOKH OTPUMaHUX BUPOOIB.

Ha BajbpLIOBAIBHULISIX OTPUMYIOTH T'OTOBI BUPOOHU 1 3arOTOBKH
JUTSl TIOAJIbIIIOT OOpOOKHM KyBaHHSM, IITAaMITyBaHHSIM, MPECYBaHHSM,
BOJIOUYIHHSIM 200 pi3aHHSIM.

[Ipoaykuito,  OTpUMaHy  THYTTSIM,  KJIACUPIKYyIOTh  3a
acCOpTUMEHTOM (MPOoUIIMH 1 pO3MipamMu) Ta SKICTIO.

] etsW " dzj d3 9 OndzkiBaorhd (haglzfi nomepednoro
3p13y. CyKymHICTh Pi3HUX OPOPiIiB 1 pO3MipiB CTAHOBUTH ACOPTUMEHT
BaJIbILIIOBaHHs. Bech acOpTMMEHT BaJIbI[IOBAaHHS MOXHA MOJUIMTH Ha
YOTUPH T'PYIIU: COPTOBI, JINCTOBI, TPYOHI, CIIEIIiaIbHI.

Hstelstso | 9 O dzxopucToB@@AAZM 11 BUTOTOBICHHS
MalIlliH, BEPCTATIB 1 pi3HUX KOHCTpyKUid. Ha puc. 4.4 nokazani gesiki
BU/IM COPTOBOTO  BAIBI[IOBAHHS  3arajJlbHOTO 1  CHELIAIIBHOTO
npusHaueHHs. [Ipukiaagom 8 Odz! y¥ 9 Odzdz? L O Ode! dzts Gt
KBaJIpaTHe, KpyroBe, mradHe, kyroe Tomo. Jlo rayrra M 1 y*° Odz' dzts
i to d L dzO yajiedlaom¥ peiikoBe, a TaKOX BaJIbIIOBAHHS, SKE
BUKOPHCTOBYIOTh B  aBTO-, TPaKTOpo-, BaroHoOyayBaHHI 1
OyniBHULTBI. COpPTOBE BaJbLIOBAHHA OTPUMYIOTH 3a JOMOMOIOK)
BAJIKIB, MOBEPXHS SKUX Ma€ 3amaguHH, 110 BIAMNOBIIAIOTH (PopMi
MOTPIOHOTO BaJILIIOBAHHS.

[ dimlstse J 9 OwkzAimdTE HD OBBRZYE, TOHKE 1 POJBTY.
ToHki nuCTH MarOTh TOBIIMHY 10 4 MM. JIMCTH, TOBIIMHA SIKHX
NepeBUITy€E 4 MM, HAJIC)KATh 0 TOBCTHUX.

TpyOu 3aieKHO BiJ TEXHOJIOT1i BHUTOTOBJIEHHS MOAUISIOTH Ha
Oe3moBHi 1 3BapHi. 1 j L N 59 dz'surdsoeilr@sdisoma eramamu:
CIOYAaTKy BWTOTOBISIOTH T3y, MOTiM TpyOy. 1 © O te dz’ Istc Iz
BUTOTOBJISIFOTH 3 METaJEBUX JIMCTIB 3a JOMOMOIOI0 PI3HMX CIIOCOOIB
3BaproBaHHs. Ll1 TpyOu Oibi fenieBi MOPIBHSIHO 3 OE3IIOBHUMHU, alie
B 30HI IlIBa MAalOTh TiplIl MEXaHIYHI BJIACTHUBOCTI 1 CTIMKICTh 10
KOpO3ii.

2.5 z 9 Odzdz” .
S z 9 O dzdz¥zdpatorh  cmociO  BHUTOTOBICHHS ~ BHpPOOY
nepopMyBaHHSIM HArpiToi 3arOTOBKHU II1J1 JIIEF0 MOJIOTa a00 Ipeca.
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Y mpoueci KyBaHHS 1HCTPYMEHT UMHHUTH OaraTopa3oBuUid,
nepepuBYACTUH BILUIUB HAa HArpiTy 3arOTOBKY, B pe3yJIbTAaTl 4Or0 BOHA,
negopmMyrodnch, MOCTYIIOBO HAOyBae 3a/1aHoi (popmu 1 po3MipiB.

Bupib, BUroroBieHuii KyBaHHsIM, Ha3uBaioTh 5§ 5 9 sy
B SIKOMY ii BUTOTOBIISIIOThE, — & 59 Odz!. i+ € d d3

JIIst  BUTOTOBJICHHS TIOKOBOK BHUKOPUCTOBYIOTH MPOIYKIIFO
JUBApHUX 1 BaJbIlOBaIbHUX I1eXiB. KyBaHHS 3acTOCOBYIOTH B
OJIMHUYHOMY 1 MaJlocepitHOMY BUPOOHUIITBI. ['0TOBI MOKOBKH MarOTh
pi3H1 popmy 1 Macy: Bij Jekibkox rpamiB 0 300 T 1 Oiible.

Y OinpmIOCTI BHIIAAKIB IIOKOBKHM € 3aroTOBKaMH, 3 SKHX
pi3aHHSM BUTOTOBJISIIOTH JE€TaJi MamidH. BOHUM MaroTh BeIUKUUN
MPUITYCK HA 00pOOKY.

VY mporieci BUTOTOBJICHHS TTIOKOBOK B11X01 ckiagaroTh 25—-30 %
MacH 3aroToBKH, 3 HUX 2—3 % — 11€ OKaJnHa, Ka yTBOPUJIACS 3a OJHE
HarpiBaHHS 3aroToBkW. YuM ckiagHima QopMa 3aroToBKH, THM
OLIbIIY KITBKICTh pa3iB ii HArp1BalOTh.

1" dzt dzflzdzGiic 9T pydHEM 1 MAIIMHHAM CIIOCOOOM.
[HCTpyMEHTaMU B TIpolieci KyBaHHS € KOBQJIO, MOJIOTH, COKHPH,
oOTHCKaYl, MPOITUBKH TOIIIO.

TexHONOrYHUI TPOoIeC KyBaHHS CKJIAJA€ThCsl 3 OKPEMHUX
orepaiiii, OCHOBHUMH 3 SKHX € TIPOTATYBaHHS, OCaKyBaHHS,
3TUHAHHA, pyOaHHs 1 1H.

] etsls W G 2z saCrozeltoTs I 30UIBIICHHS — JOBXKUHU
3aroToBku. I[Ipy 1bOMY 3MEHIIYIOTBCS 11 TomepedHi po3Mipu. B
MPOIIECi IPOTATYBAHHS 3ar0TOBKA BUTATYETHCS 1 TPOXH POSIIUPIOETHCS.

Y mporeci 5 OH Y 2 sv@uipgz¥ecs BucoTa 3aroToBKH i
30UTBIIYIOTHC i1 ToniepeuHi po3Mipu. OcaKyBaHHS JIEKUTh B OCHOBI
BUT'OTOBJICHHS JUCKIB, (PJIaHIIIB TOIIIO.

1 G d dzO seczrokigiors raku, ckoOu, skopi Tomo. Ilix dac
Ii€1 omepallii 3aroToBKy 3THHAIOTH IMMijJ HOTPiIOHUM KyToMm. Miclie
BUTMHY HArpiBalOTh.

{ @Bdzdz"sddHroBKy mOALIAIOTE HA YacTHHHW. B mporeci
pyOaHHSI BUKOPUCTOBYIOTH MpsiMi 1 (DACOHHI COKUPH.

HpiOH1 1 cepellHI MOKOBKM MAacow 10 | T BUTOTOBISIIOTH Yy
Cso Odzf g f)tso d n3a AgfoMofdie mpeciB. Y mporeci
BUTOTOBJICHHSI TTIOKOBOK YTBOPIOIOTHCS BEJIMKI BTpPaTH METaly: YUM
CKJIaJIHIIIa 32 POPMOIO MOKOBKA, TUM OLIbIIII BTPATH METAIY.
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3.2 O Iz o Odadzv .

Z Is O3 &z o Gakokatods criociO BUroTOBJICHHS BUPOOIB 3a
JIOTIOMOTOIO CIEIiaTbHUX (POPM-IIITaMITIB.

KokeH mramn mnpu3HAaYeHUN IS OTPUMaHHS BUPOOIB JIHIIE
neBHO1 hopMu 1 po3mipy (puc. 4.5).
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Puc. 4.5. 3aroroBka BHyTPIIIHBOrO KUIBIS MIAMIUITHUAKA Yy BUTIISIL
IITAMITOBKH

Bupi®, oTpuMaHuii TaMIyBaHHSM, TaKOX Ha3UBaIOTh
h s O i3 ts.6

3aroToBKM Mepe]l MTaMIyBaHHIM MOXYTh OyTH HArpiTUMH [0
NEBHOI TeMreparypu abo Hi. 3aleXHO BiJl IBOrO IITaMITyBaHHS
Ha3uBawTh G O t6 W aqod-d dzts H dzd d3

3anexkHo BiA (OpMHU 3aroTOBKHM IITaMIyBaHHs OyBae o0'eMHe 1
JUCTOBE.

[ B' ' d3dzj h Is O ggiffickr@o@ dzgz mrammnax, — sKi
CKJIaJIalOThCSl 3 JIBOX YAaCTHH: BEPXHbOI Ta HHUXKHBOI. Y mpoleci
00'€eMHOr0 IITaMITyBaHHS MeETall TEPEeMINIYye€TbCS BiA  LEHTPY
3arOTOBKHM JO KpaiB, OOMEXEHHWX CTIHKAMH MOPOXKHUHU IITamIa.
BHyTpimmHS MOpOXKHHWHA INTaMIla € BIIOOPaXEHHSIM 30BHIIIHBOT
dbopmu BUpoOy, 110 Tpeba BUTOTOBUTH.

[TopiBHSIHO 3 BUIBHUM KYBaHHSIM OO'€MHE IITaMIyBaHHS Ma€e
TaKi IepeBaru:

- HEBEJIMK1 BUMOTH JI0 CTCIIaIbHUX HABUYOK IPaIlIBHUKIB;
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- oTpuMaHi BUpoOU (ITAaMIIOBKHM) MarOTh MCHIIHMN MPUIYCK Ha
00poOKy pi3aHHaM (y 3—4 pa3n);

- OBl TOYHA (popMa MITaMIOBOK; BUCOKA MPOAYKTUBHICTH (Y
50-100 pa3ziB) Torio.

Henonikamu 06'éeMHOTO IIITaMITyBaHHS €:

- obOmexenictb Macu mTamnoBok (0,3-100 kr, y peskux
BUNAJKax — 10 1,5 T);

- OyIb-sKa HOBa IITaMIIOBKa MOTpPeOye BUTOTOBJIEHHS HOBOTO
mramMia (BapTiCTh IITAMIIIB JY>K€ BEJIMKA 1 BOHU MPUJATHI JIUILE JJIs
IICBHOT'O BHPOOY-IITAMIIOBKH).

TexHomoriuHM poiec 00'€EMHOTO MITAMITYBaHHS CKIATAETHCS 3
TaKHX OIepaIlii:

- p13aHHS BaJIbLIOBAHHS HAa 3arOTOBKHU MIEBHOT'O PO3MIPY 1 MacH;

- HarpiBaHHs 3ar0TOBOK;

- IIITAaMITyBaHHSI HarpiTUX 3arOTOBOK;

- 00pi3aHHs 3aiiBOT0 MeTay (00J101);

- BUMIPABJICHHS ITAMIIOBKHU;

- TepMiyHa 00poOKa;

- OYMIIICHHS TOBEPXOHB IITAMIOBKH BiJl OKaJIMHU TOIIO.

[ dmissa dd3 " Is Oegiploms@tzdanodgi i 00'emHui
TOHKOCTIHHI BHUPOOM 3 JIMCTIB 3a JornoMororo mramimiB. Illtammnu
CKJIAJIAlOThCSl 3 MATPHIll 1 MyaHCOHA, SIKI 1e(POPMYIOTh 3aroTOBKY:
MaTpHUIls HAJA€ 3ar0TOBII 30BHIIIHBOT (POPMHU, ITyaHCOH — BHYTPIIIHBOI.

JlucroBe mTammyBaHHS Moxke Oytn G OteW ydhds dzts H dzd o
Haii0ibI1 mommpeHe XOJOAHE IUTaMIyBaHHS 3 METAaJEBUX JIMCTIB
ToBmUHOW 0,1-5 mMM. BupoOu, TOBHIMHA CTIHOK SIKMX TEPEBHIIYE
5 MM, OTPUMYIOTH TapSYMM IITAMITYBaHHSIM.

JIucTtoBe mTaMnyBaHHS — €KOHOMIYHUH 1 MPOJYKTUBHUM CIIOCIO
BUTOTOBJICHHS SIK TIPOCTHUX, TaK 1 CKJIAIHUX 32 (HOPMOIO BUPOOIB.

JIucToBUM MITAMITyBaHHSM BUTOTOBJISIIOTH JIETall BEJIOCHUIICIIB,
aBTOMOOUTIB, MOTOLMKJIB, paMUd 1 Ky30BH aBTOMOOLIIB, JAeTail
MpUjIaiB, JITaKiB, BArOHIB TOIIIO.

OCHOBHUH HENOJIK JUCTOBOTO IITAMITYBaHHS — 3HAYHI BiAXOIU
(o 40 %).

4. sdzsy'® dzdzy SO o Mz o Odzdzv .

] Sdztsy ' dedmEadgre cmociO  BHUTOTOBIEHHS  BHPOOIB
NPOTATYBAHHSIM 3arOTOBKM Yepe3 CIHEeIlaJbHUI OTBip TIJ €10
30BHIIIHBOI CHUIJIH.
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[HCTpyMEHT, B SIKOMYy 3pOOJICHO KIUJIbKa OTBOpPIB, HA3WUBAIOTH
BOJIOYUTAHOIO  JIONIKOKO, BOJOKOM abo Marpurero. Bomoku
BUTOTOBJIAIOTh 3 1HCTPYMEHTAJbHOI CTalli, TBEPJAUX CIUIABIB 1
TEXHIYHUX aiMa3iB. [l 3MeHIIeHHs TepTss B OTBOPI BOJIOKA
3arOoTOBKY 3MAIllyIOTh MIHEpPAJIbHUMHU MacTujiamu, rpaditom abo
IHIIMMM ~ pPEYOBMHAMHU. MacTuiao0 3MEHIIye BUTpAaTH €Heprii 1
HIOPCTKICTh MoBepxHI BUpoOy. Ha puc. 4.6, a cxemaTuyHO 300pakeHO
MPOILIEC BOJIOUIHHS: 3arOCTPEHY 3arOTOBKY 2 MPOTATYIOTh YEPE3 OTBIP
BOJIOKa 1 1 OTpuMYyIOTH BUPIO.

3 Z 1
g

i

—— . - .

Puc. 4.6. Cxemu crioco0iB BUTOTOBJIEHHSI BUPOO1B THUCKOM:
a — BOJIOYIHHS; O — IpeCcyBaHHS

Bupib, orpumaHmii BOJIOYiHHSM, Ha3uBaroTh 9 1S dztsy.' dzdzV c

Bono4iHHAM BHTOTOBIISAIOTH TOHKHHA JpiT (miamerpom 16-0,002 mm),
OPYTKU pi3HOTO mpodiyito 1 TpyOu 3 TOBMIMHOW CTiHKU 0,05—-15 mwm.
Bupo6u, BUTOTOBJIEH] BOJIOUYIHHAM, MalOTh BEJIMKY TOYHICTh PO3MIPIB,
a TIOBEPXHS — MEHIIY IIOPCTKICTb.

VY mporieci BOJOYIHHS 3aroToBKa MOXXE OYTH Trapsyor 4Yu
XOJIOAHOIO.

V xomi n S dzS H dzts ¢ 5 kimens da1pBrazAZGCTPIOOTE,
o0 BIH BUIBHO MPOMIIOB dYepe3 OTBIP BOJIOKA, 1 3aXOIUTIOIOTh
BOJIOYIJIBHUMHM KJiIaMu. BHacmiiok TepTs, 10 BUHHUKAE I Yac
MPOXOJIPKEHHSI METAJIEBOi 3aroTOBKM 4YEpe3 OTBIp, OTPUMAHUI JpIT
HAKJICNy€EThCA, CTPYKTypa cTae BoOJoKHHCTOO. IIlo6 mo30yTucs
HaKJIeIy, APIT BIANATIOIOTh.

Y xoni G OtV Y6 s, sesipasonyts drdg¥ pigko, 3aro-
TOBKY MOMEPEAHLO BIAMATIOIOTH JJIsI OTPUMaHHS JIP1OHOKPUCTAIIYHOT
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CTPYKTYpPH METady 1 MiABUILECHHS 11 IMJIACTHYHOCTI, MOTIM OYHIIAIOThH
Bl OKAJIMHM B PO3YMHI CIpYaHOi KHUCIOTH 1 WPOMHUBAIOTH V
HeUTpandizyBalbHOMY po34uHi. IIIBUAKICT, BOJIOYIHHS 3aJ€KUTh Bij
TEMIIepaTypH HarpiBaHHs 3arOTOBKH 1 AilaMeTpa BUpOOY.

1 6] Mz o Owizdpiialy crmociO BHUrOTOBIEHHS BHPOOIB
BUTICHCHHSIM 3aroTOBKM 13 3aMKHEHOI IOpPOXXHHUHM (KOHTEHHEepa)
yepe3 OTBIP Y MATPHIIL.

VY mporueci npecyBanHs (puc. 4.6, 0) KOHCTPYKIIMHUN MaTepial
(3aroToBKa) MEPEMINIYEThCS JIMIIE B HAMpsIMKy oTBOpY. OTBOpHU
MOXYTh MaTH Pi3Hy ¢opmy. Y mpoleci MmpecyBaHHS OTPUMYIOTH
BUPOOH, MOTIEPEYHNH 3pi3 AKUX BIAMOBIAAE (hOPMi OTBODY.

Bupi0, orpumanuii npecyBanHsM, Ha3uBawoTh g Mz o O dzdzV o3

[IpecyBaHHSM BUTOTOBJSIOTH JAPIT 3 HAWUMEHIIUM J1aMETPOM
S5 MM, TIpyTKH AlaMeTpoM 5—250 MM, TpyOH 13 30BHILIHIM J1aMETPOM
200 — 400 MM 1 HaMMEHIIIOIO TOBIIWHOIO CTIHKHM 1,25 MM Ta 1HIIN
BUpoOu. [IpecyBaHHSM BUTOTOBJISIOTH BUPOOU 3 Mijii, aTFOMIHIIO, IIWH-
Ky, CBUHIIIO, MArHIIO Ta iXHIX CIUIaBiB, a TAKOX 31 CTalll. 3arOTOBKH 3
OLIBIIIOCTI METAJTIB 1 CIUIABIB MEPE] MPECYBAHHSIM HArpiBalOTh.

[IpecyBanHs MoOke OyTH JBOX BHJIB — OJHOCTOPOHHE 1
3yCTpIUHE.

Y xoni BH dzs s Ste ts dzdz! s ¢pix. 41H,16) Haytpss@ dzdz”
pyxy (mepemilieHHs) 3aroTOBKM 1 IyaHcOHa 30iratothcs. Harpity
3aroToBKy 1 3aKkiafaroTh y KOHTEWHEp 2, KyIu BKJIAJAalOTh TaKOX
npec-maitdy 3. Ilyancon 4 TucHe Ha mnpec-maidy, BHACIIJIOK YOTO
METaJl 3arOTOBKU BHJIABIIOETHCA YEPE3 OTBIp MATPUIll S Yy BUIJIAII
npyTka (BupoOy) 6. BuTicHuTH 3 KOHTEIHEpa BECh METaJl HE BIA€THCS.
Y wpomy 3amumaerbcss 8—12 % macu 3arotoBku. OJHOCTOPOHHIM
MIPECYBAHHSM BUTOTOBJISIIOTH TPYOH 1 APIT.

Y xomi L Miste’ ydzts ¢ s matthutasy d'&zioaia dzdgyec-
m1aiooro.

VY mpoueci mpecyBaHHsS 3aroTOBKA 3aJIMIIAETHCS HEPYXOMOIO,
MepeMIIY€E€ThCsl MaTpHllsl. MeTall 3aroTOBKH BUIABIIOETHCS HA3yCTPIy
pyXy MaTpull. 3yCTpiuHe MpecyBaHHs MOTpeOye MEHIIMNX 3yCHIIb, HIK
ogHocTOpoHHE. KpiM  Toro, B  KOHTEWHEpl  3aJHUIIAETHCS
HEBUKOPHUCTAaHUM MeEHIIMK 3anmumok wmetany (6-10 %). Ilum
CIIOCOOOM TIIPECYIOTh TPYOH 1 JIPIT.

3MIHIOIOYH MaTPHUII0, MOKHA JIETKO MEPEUTH BijJ BUTOTOBJICHHS
BUPOOIB OJHOTO MPO(DIIIO 0 BUTOTOBJICHHS 1HIIOTO npodimo. Tomy
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HEBENMKI mapTii BUPOOIB 3 OJHMM TIpoduIeM EKOHOMHIIIE
BUTOTOBJIATH NIPECYBAaHHAM, HiXK THYTTsAM [29].

Y Tabn. 4.2 moJaHO XapaKTEPUCTUKY 3aCTOCYBAHHS PI3HUX
CroCcO01B OTPUMAHHS 3arO0TOBOK THCKOM.

4233 ar otToBkKkun 3 npokarTy

} te 5 § -Onlpoaykiis mpokaTHOro BHPOOHUIITBA. [IpokaT sBise
co00I0 MeTajnieBl BHUPOOH, OJEp)KyBaH! HIISAXOM rapsdyoi 1 XOJOMHOI
MPOKATKHU (JIUCTHU, IITA0U, CTPIUKHU, PEUKH, OAIKH, TPYOH 1 T. 11.).

3aroToBKM 3 MPOKaTy BUKOPUCTOBYIOTH MPHU 0€3MOCEPEIHbOMY
BUTOTOBJICHHI 3 HbOI'O JIETAJICH HAa METaJIOpI3ajibHUX BepcTaTax 1 JJjis
BMKOHAHHS ITOKOBOK 1 IITaAMIIOBaHUX 3aroTOBOK (puc. 4.7).

_lds” 2045 15045°
YAAATAAAA, | e w1 s ’f”_f:.’*’_’"._f.f_’:____ L/x/g{zfuff I
SRy T [ % 5 s

7 i orrrrrr i i i N 7

& T3 v
- " 1660 =
- T % -
_ 2295 -

Puc. 4.7. 3aroroBka rBUHTA 3 TPOKATY

Jerani 3 mnpokary BUTOTOBJSIOTH MICAS HOTro pi3aHHS Ha
3aroTOBKU a00 3 mpyTKa (1mrTadu, jucTa). s BUTOTOBIEHHS AeTanen
BIJIMOBIIHOI  KOH(Irypailii 3acTOCOBYIOTh KpYIJIMH, KBaJApaTHHIA,
IIIECTUTPAHHMM, IITAOOBUI MPOKAT, a TAKOXK OE3II0BHI 1 3BapHi TPYOH.

] dziz Is” if teis W3acOOBYIOThCS 11 BUTOTOBJICHHS
O0aratbox JeTalieid, Jerki 1 JOCHUTh KOPCTKI. Y KOHCTPYKIIISIX
BUKOPHUCTOBYIOTh  BIAKPHUTI, 3akpuTi 1 OaraTomaposi mpodii
(puc. 4.8, a). ®opma THyTUX NPOGITIB MOKe OyTH HAOIMIKEHOI 10
dbopMHU OKpEMUX €JIEMEHTIB KOHCTPYKIIIi.

gff Jy Odz' dzdzacrodbegema®iiOys seukocepiiiHomy i
MacOBOMY BHPOOHHUIITBI, MailKe€ TMOBHICTIO BHKJIIOYaE OOpPOOKY
pi3aHHSM, Ha YaCTKy SIKOTO 3aJUIIAETHCS B OCHOBHOMY BIJpi3aHHS,
CBEpUIiHHS OTBOpIB 1 3auuiieHHs. [Ipodim cnemianbHOro mpokaty
IoKaszaHo Ha puc. 4.8, 0.
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Puc. 4.8. PizHoBuaM podiJiB 3 MPOKATY':
a — rHyTI1 npoini; 6 — mpokat creriagabHuX NpodiiaiB

Metoau npaBku MPOKATy 1 3arOTOBOK HaBeAeHO B Tao1. 4.3.

Metoau pizaHHS 3aTOTOBOK 3 ITPOKATy HaBeJeHO B Ta0. 4.4,

JIist BUTOTOBJIEHHSA CKJAJHUX 32 KOH(DIrypamieoo 1 BEIUKHX
3arOTOBOK 3aCTOCOBYIOTh KOMOIHOBaHI METOJH, SIKI MOJSTalTh Y
TOMY, IIO0 3arOTOBKH PO3UYJICHOBYIOTh Ha OKpPEMI MPOCTI €JIEMEHTH,
BUTOTOBJIEHI MPOTPECUBHUMHU CHOCOOAMH 3 MOJAJIBLIUM 3'€ JHAHHAM
LIMX YaCTHH 3BAPIOBAHHAM a00 masHHAM. [Ipuknaamu Takux 3aroToBOK:

- TUCTOIITAMITyBaJbHI ~ €JIEMEHTH, 3'€JJHAHI TOYKOBUM abo
IIOBHUM 3BaplOBaHHSM B OJIHY CKJIaJHy 3arOTOBKY;

- IITaMIIOBaHi 3 JHUCTa 1 MEXaHIYHO OOpOOJIEHI 3aroTOBKH,
3'e1HAH] B OJHE I[IJI€ TATHHIM,

- OTpUMaH1 ra30BUM Pi3aHHSM €JIEMEHTH 3 JIMCTOBOI'O IMPOKATYy
(a00 BUIIMBKA), 3'€lHaHI INIOBHUM 3BapIOBAHHSIM Yy BEIUKOTa0ApUTHI
3aroToBKHU (PyHIaMEHTANIbHI KUIBLA T1APOTYPOiH, paMu CTaIllOHAPHUX
JBUTYHIB BHYTPIIIHbOTO 3rOPSHHS, CTAHUHU Ba)KKUX BEPCTATIB);

- IITaMIIOBaHi a00 00pO0JIEH] pi3aHHAM 3arOTOBKH, 3aJIUTI B Of-
HY CKJIaJIHy 3aroTtoBky (miagparmMu mapoBux TypOiH 13 3aJIUTUMU
JIOTIATSIMM );

- momnepeaHh0 0O0pOoOJEeHI MOKOBKHM a00 €JIEMEHTH 3 IPOKary,
3'€JIHaHI1 €JIEKTPOLIJIAKOBUM 3BAPIOBAHHSIM B OJIHY BEJIMKY 3arOTOBKY;
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- cepenHi 3a  PO3MIpOM

BWINBKH, 3'€IHaHI TEePMIYHUM

3BapIOBAHHSIM B OJ[HY BEJIMKY 1 CKJIaJIHy 3arOTOBKY.

Taomung 4.3

MeToau npaBKH IMPOKATY 1 3ar0TOBOK, [29]

IIpaBka

3aCTOCOBYETHCA JJIA

1. Ha nmpaBuiabHUX BaJiKax
2. Ha 3sruHanbHuX 1 MpaBUIbHUX
npecax

3. Ha npaBuinpHO-pO3TKHUX
MalllMHAX 1 eKCIaHaepax

4. Ha npaBUJIbHO-BIIPI3HUX
BepcTaTax

5. Ha mpaBunpHO-KamiOpyBaIbHUX
BepcTaTax

6. Ha mHakatHux Bepcrarax
TJIAJIKUMU TUTAIIKaMy

7. Py4yna Ha ruiMTax, y mpucTposix
31 CTpyOIIMHAMU

8. AIICTHJICHOKHCHEBA

JIncToBOro 1 KyTOBOTO MPOKATy
JlucTiB, IPYTKIB, TUTHX (KOBKHUI
YaByH, CTajib) 1 IITAMIOBAHUX
3ar0TOBOK

JIucTiB, IPYTKIB 1 3BAPHUX
KOHCTPYKIIH

[IpyTKiB 1 IpOTY, IO
MOCTaBJISIOTHCS B OyXTax
Kpyrnoro mpokarty aiamMmeTpoM 10
100 mMm

Kpyrnux 3aroToBok JOBKUHOKO 10
200 mMm

[1nockuX 1 MWTTHAPUYHUX 3arO0TOBOK

JlucTiB, 3BapHUX KOHCTPYKIIIH

* IlponyktuBHicTh 60 mIT/XB

** TIpomykTuBHICT HE BuIe 1 —

2 IIT/XB

Tadonuis 4.4

Meroau pizaHHS MPOKATY

Pizannus

O6pobxka

. 'a30Be (a1leTUIEHOKUCHEBE,
KHCHEBE, MJIa3MOBOIYTOBE)
. Ha mpuBOgHUX HOXKHUIISIX

\®)

. OpUKIIAHUMU JUCKAMU

. Kpyrnumu nunamu

. Ha nmpuBogHuX HOXIBKaX
. CTpiuKkoBUMU TTHUJIAMU

. Bigpizaumu pi3usmu

. AOpa3uBHUM Kpyrom

. Enextpoximiune

0. Enextpoeposiiine

— O 0 3 O\ D =~ W

JIuctoBoro 1 mpo(iIbHOTO MPOKATY,
3aroTOBOK Pi3HOI KOHPITyparrii
JIucToBoro mpokary, mrab i MpyTKiB
pi3HOTO MPODLITIO

[IpyTKiB 1 TpyO

[IpyTKiB pizHOrO MPODiiEo
Kpyrioro 1 npodiasHOTo mpokaty
Kpyrnoro npoxkary 1 Tpy0

TBepaux marepiani

Te came

Kpyrnoro npokary (mpyTku, Tpyou)
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4240TpnNMaHHA 3aroTtToBOK 3a pgonoMo

[ JIsOdzs € | tc O3 syrdzopisiery) 1S @B, 10 HE
3MIIITYIOTHCS B PO3IUIABIICHOMY BUTJISII (3a71130 — CBUHEIIb; BOJIb(pam —
Mijib) a00 KOMIO3MIIINA, 10 CKJIaAalOThCs 3 METajiB Ta HEMETaiB
(Mizb — TpadiT 1 1H.). 3aroTOBKM IIUX JI€TAIEH OTPUMYIOTh
pEeCyBaHHAM CyMIlIel MOPOIIKIB B mpec-popmax mia TuckoMm 1000—
6000 krc/cmM? 3 HacTymHMM croikaHHAM. IIOpOHIOK OTPUMYIOThH
NOAPIOHEHHSIM METAJIB B KYJIbOBUX MJIMHax (4acTku po3mipom 0,04—
0,10 mm), y BuxpoBux mummHax (dactku pos3mipom 0,02-0,04 mm), a
TaKOXX PO3MUJICHHSM JIETKOIUIAaBKUX METaIiB Yy PIAKOMY BUIJISII.
[IpecyBanHsa 3IIACHIOETHCS HA TIAPABIIYHUX a00 KPUBOIIMITHUX
mpecax, a CIIKaHHS — B Ta30BUX a00 eleKTpuyHuX Tneyax. Yac
CrikaHHs — Bl 15 xB 10 24 TOJ 3aJIe)KHO BijJ PO3MIpiB 3aroTOBOK 1
BJIaCTUBOCTEW wMatepiany. Ilum wmeTogomM 3a3Bu4ail OTPUMYIOTh
3arOTOBKHU MAacCOX0 10 S5 KT.

Bupib, orpumanuii 3 mopomiky, HasuBaoTh f S to tohCCts ©
Haiibinpm  mommmpeHuM  crnocoOoM  ¢GopMyBaHHS TMOPOIIKIBOK €
XOJIOJTHE 1 rapsAye MpeCcyBaHHsI, BAJbLIOBAHHS 1 IIJTIKEPHE JIUTTS.

1. IlpecyBanns. Bupobu npecyroTh y mnpec-dopmax. 3yCUIIs
MPUKJIAAI0Th 3 OJHIET, TBOX a00 OUIBIIIE CTOPIH.

[ HdzEMIs s tc s dzdz’ (puf.ted o aly sa@@atadp¥ors s
BUTOTOBJICHHSI BUPOOIB MpocTOi hopmMu (BTYJKH, Kuiblg Toio). Il
Ji€10 MyaHCcoHa 1 MOpOIIOK 2 YIIUIBHIOETHCA, 1e(hOPMYETHCS 1 HABITH
YaCTKOBO PYWHY€EThCSA. BHaACIIIOK BIUIMBY CHJI TEPTA MOPOLIKY 00
CTIHKM Tmipec-hpopMu 3 TPUKIAACHE 3yCHUIUIL  PO3MOIIISETHCS
HEPIBHOMIPHO, IO CIY>KUTh MPUYMHOK HEPIBHOMIPHOCTI MIUIBHOCTI
Marepialy 1 MOTIPLICHHS SIKOCTI BUPoOy. UuM Oiiblie BiIHOLICHHS
BUCOTH BHUPOOY 10 MOro miamerpa, TAM Oinblie Oyae KOJTWMBAHHS
IIIJIBHOCTI MaTepiay.

I 9 sMmis tstc ts dzdz’ t(pag 4969 O dzdzVmporneci
JBOCTOPOHHBOTO TMPECYBAaHHS JIBa IyaHCOHA PYXarOTbCS HA3yCTpId
oauH oaHomy. [luM cmocoOOM mpecyBaHHsS BUTOTOBISAIOTH BUPOOU, B
SKUX BIJHOIIIEHHSI BUCOTH JI0 JllaMeTpa MepeBUIlly€e BABIUi. BHacIi0K
3YyCTPIYHOTO PyXy JBOX IIyaHCOHIB 30LJIBIIYETHCS PIBHOMIPHICTH
PO3MOALTY HIIJIBHOCTI YaCTUHOK MOPOIIKY MO BUCOTI. {1 TOCATHEHHS
OJIHAKOBOI CEPEAHBOI IIUTBHOCTI MOPOIIKY MPUKIIAIAI0Th 3YCUILIS, SIKE
Ha 30—40 % wmeHIe, HXK y X0l OAHOCTOPOHHBOTO MpecyBaHHs. JlJis
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OTpUMaHHsS BHUPOOIB CKIAAHOI ()OPMHU BHUKOPHCTOBYIOTh MAIIMHU 3
JeK1IbKOMa ITyaHCOHAMH.

[ Edzn K lgle f to j ) bpmc.O4dBOEsacTocoByroTs y pasi
OTpUMAaHHS BUPOOIB, JOBXHHA SKHUX 3HAYHO TEPEBUINYE J1aMETP
(IPYTKH, TPYOH TOIIIO).
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Puc. 4.9. Cxemu nipecyBaHHs Puc. 4.10. Cxema
MOPOIIIKIB: @ — OJTHOCTOPOHHE; MYHJIITYKOBOT'O MTPECYBAHHS
0 — TBOCTOPOHHE MOPOIIIKIB

[{i BUpoOM BUTOTOBISIIOTH 3 MOPOIIKIB, SIKI BaXKKO MPECYIOTHCA
(mopouku 6epuiito, Bosbppamy Toio). IIponec orpumanus BUpoOiB
noJisirae B TOMYy, LI0 MOPOIIOK, SIKUM MICTUTBCS B MOPOKHUHI
KOHTEWHepa 2, BUIABIIOETHCA MyaHCOHOM 1 uepe3 OTBip MyHAIITYKa
matpuill 3. Ilpodins orpumanoro BupoOy BuU3HAYAETHCA (POPMOIO
OTBOPY MYHJIITYKA 1 MOK€ OyTH SIK IPOCTUM, TaK 1 CKJIQTHUM.

[I[o0 miABMIIMTU IIUIBHICTH MaTepiady ManiOyTHbOro BHUPOOY,
BUKOPHUCTOBYIOTh BiOpallifo, sika JI0 IOPOIIKY IIepeIacThCs uepe3
KOHTeWiHep abo myaHCOH. 3a J0moMoror BiOpalii B Kijibka pasiB
MO>KHa 3MEHILNTH 3yCUJISI HA ITyaHCOHI.

] Otew y g ff tc jafmirepiBydzded mnoenHaHHAM JBOX
MPOILIECIB: MPECyBaHHs 1 CIiKaHHS BUPOOIB. Y MpoIlEecl HarpiBaHHS
NOPOLIKY 10 BHUCOKMX Temmeparyp (Maixke [0 TeMIepaTypu
CIIKaHHS) MIJIBULIYETHCA HOr0 IUIACTUYHICTh, TOMY THCK y XOJl
NpecyBaHHA 3HAYHO HWXKYUK. [apsuyuM TpecyBaHHAM MO>KHA
OTpUMAaTH BUPOOU 3 TOPOIIIKIB, SIKI BaXKKO MpecyroThes. Lle mopoiiku
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YKAPOMIIIHUX MaTepiaiiB, TBEPAUX CIUIABIB 1 YUCTHUX BaKKOILJIABKUX
MeTaiB (Boiabdpam, moibacH) [29].

42593acTOCyBaHHa nnacTtmMac gnda OT )

Mana uiiibpHICTh, JeMndipyBajibHa 3IaTHICTb, CTIAKICTH [0
arpecCUBHUX CEPEJOBUII, €IEKTPOTEIIOI30MAIINHI Ta aHTU(PUKITIHHI
BJIACTUBOCTI, MPOCTOTa Irepepobku y Bupobu crpusiore N  to 5 € ts d3lz
L OMmistsMmikz o Odzdzy matfimir@ynsatg@ ffjpu 3amini YopHUX
METajiB IIacTMacaM co01BapTICTh MAaCOBOT'O BUTOTOBJICHHS JieTaliel
3HUKYEThCA B 1,5-3,5 pa3zy, a mpu 3amiHi KOJbOPOBUX METAlIB Y
5-20 pa3sis [29].

3a3Buyail IJlacTMacu € 0araTOKOMIOHEHTHUMHU MaTepilajaMy,
II0 CKJIAJaloThCcs 31  CHOJIY4YHOI  pPEYOBHMHM, HAINOBHIOBaYa,
mactudikaTopa, OapBHUKA, SIKMM 3B'A3y€ PEYOBHMHM, KaTayli3aTtopa,
1HT10ITOpa 1 1HWUX JAoMimOK. [1liZ0OpOM KOMIIOHEHTIB MaTrepiaily
HAJaI0Th 0akaHl BJIACTUBOCTI. SIK CIOJYyYHY PEYOBHUHY 3aCTOCOBYIOThH
IMITY4YH1 TEPMOIIJIACTUYHI 1 TEPMOPEAKTUBHI CMOJIU, CYMIIII ITUX CMOJ 1
edipH MEIIOI03H.

3aJie’KHO B1Jl HAIIOBHIOBAYa IJIACTMACH MOUIAIOTH:

- Ha MOPOIIKONO/110Hi;

- BOJIOKHITH;

- apyBaTi MaTepiaju.

] dzOMmils 3OMJ L i stotsyg E3 & dgroselz@/f tso dz®
TEPMOPEAKTUBHUMHU KOMIMO3UIIisIMU. HamoBHIOBaYeM CIy>KaTh JIEPEBHE
OOpOIITHO, MEJCHWM KBapll, TajdbK, MEJCHMM MIIaK, rpadiT, OKHUC
AFOMIH110, KapO1] KPEMHIIO Ta 1HILI PEYOBUHU. BUKOPUCTOBYIOTHCA ISt
OTPUMAaHHS JETAJIE 3arajbHOrO IMPU3HAYEHHS (KOPITYCH, MaXOBHUKH,
KOBIIAYKH, py4kH). [Ipec-moporiky BCiX BUAIB MEPEPOOISIFOTh Y BUpOOU
METOJIOM Tapsiyoro 1 JMBAapHOrO TIpecyBaHHA. Benuki BupooOu
OTPUMYIOTh Y (hopMax 3 BIOPOYLIIIbHEHHSIM.

1 d&zOMmils 3O Md L dzd M is s 9 d @xcToiizZ®, f 59 dzt
CKJIOTEKCTOJIITH) TepMOPEAKTHBHI. IX MOCTABIAIOTh y BUIVIAI JIUCTIB i
Tpy0. BUKOPUCTOBYIOTHCS AJ1s1 OTPUMAHHS 3y0UacTUX KOJIC, KOPMYCiB
Ta IHIUX Jeraneid. OpuKIiiHI BIACTUBOCTI, TBEPIICTb, YJIapo- 1
BIOpOCTIMKICTh, JKApPOMIIHICTh 1 TEXHOJIOTiA OOpOOKH 3alekaTh Bl
BJIACTUBOCTEW HAMOBHIOBauiB. JleTanmli MamuMH 3 [UX [UIacTMAac
BUTOTOBJISIIOTH JIBOMA €Talamu: CIOYaTKy OTPUMYIOTh 3aroTOBKY, a
MOTIM i1 OOpOOJISIOTH PI3aHHSIM.
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] dzOMmiIs 3O Md L 9 s dzts & dzd M(Bagodssna dzO ff 5
1eII07103a, a30€CTOBE 1 CKIISIHE BOJIOKHO, BOBHSIHI OYOCH) TaKOX
TEPMOPEAKTUBHI. 3a MIIHICTIO BOHU MOCTYMNAlOThCA IIApyBaTUM
Marepiajiam, ajie¢ MarOTh HaJl HUMH TIEPEBary 00 TEXHOJIOTIYHOCTI
Ta EKOHOMIYHOCTI BHUTOTOBJIEHHS JeTajed MamuH. BolokHiTH
3aCTOCOBYIOTh Y BUIJISII1 JIUCTIB, TPYO, IPYTKIB.

o f dzOMisds0OM B j L wmaz@isimmeds mOnepd.
BoHM B OCHOBHOMY TEpPMOILJIACTUYHI 1 JOIMYCKAalOTh OaraTopa3oBy
nepepoOky. Jletani 3 momiBIHUIXJIOpHAY (KampoH, KaIlpoJoH),
MOJIICTUPOIY, TOJIETUIICHY, MOJIMPONUICHY, MOJIMETHIMETaKpUIaTy
BUTOTOBJIIIOTh MPECYBaHHSIM 1 METOJOM JIUTTSA. 3  MOJIMEPiB
OTPUMYIOTh MaTepiaau JJisl BATOTOBJIEHHS PI3HUX JeTaieii 00poOKoro
p13aHHSM.

] dzOMmiIsd3OMd L GOL B s9 ' ket dadigdy dzO{
HIUTBHICTh. 3aJIe)KHO Bl CTPYKTYpPH iX NOAUISIIOTH HA MIHOIUIACTH,
MOpOIJIaCTM 1 COTOIJIACTM 1 BUTOTOBJISIIOTH  HAa  OCHOBI
MOMIBIHUTXJIOPUIY, TOJICTUPONY, EeMNOKCHAHUX CMOJ abo  iX
momupikarmiii.  IlycToTina  CcTpykTypa  BHUXOJIUTh  XIMIYHUMHU,
GBUYHAMH 1  MEXaHIYHHUMH METOJaMH a0o0 1X IIO€THAHHSM.
[TiHOmOpoOIIacTH 3aCTOCOBYIOTh SIK YTEILIIOBAadi, amMOpPTU3YyBaJibHI
3ac0o0H 1 JUISI BUTOTOBJIEHHS CIELIAJILHUX JIE€TAJIEH.

43MeToamn 0o06pOBGBKM 3ar oToBOK

Y MexaHIYHMX IIeXax CepeJHbOro 1 MaJloro MaciTady
norepeaHss 00poOKka 3aroToBOK, TOOTO BHMKOHAHHS 3aroTiBEJIbHUX
omeparliid, 3a3Bu4ail MPOBOJAUTHCS B 3aroTiBEJIBHOMY BiJIIICHHI, SKE
4aCTO PO3TAIIOBYETHCS MPHU IIEXOBOMY CKJIaJl 3arOTOBOK 1 MaTepiaiB.
3a HasIBHOCTI HA 3aBOJl JIEKUIBKOX BEJIIMKUX MEXaHIYHHUX IE€XIB 3a-
MICTh 3aroTIBEJIbHOTO BIJIJIJICHHSI OPTaHI30BYEThCS CAMOCTIMHUNA 3aro-
TIBEJILHUH 1IEX, [0 OOCIYTOBY€E BCi METaI000pOOHi IieXH 3aBoay [2].

VY 3aroriBeabHOMY BiJAUIEHHI a00 IeXy MNpoKaT Yy BUIJISI
OPYTKIB  MIAJA€THCS  BUIPABJICHHIO, OOJUpaHHIO, PO3PI3aHHIO,
neHTpyBanHiO. KyBaHHS ¥ ImITamMnmyBaHHS TakKOX IPOXOJSThH
3aroTiBeJIbHI onepallli: Gppe3epyBaHHs 1 HEHTPYBAHHS TOPIIIB (KIHIIIB),
0o0JIMpaHHA 1 MONEPEIHE PO3TOUYBAHHS OTBOPIB.

3aroTiBeNibHI omepanii /s NpyTKiB 3a3BHYail BUKOHYIOTHCS B
TakoMy Topsiaky: 1) mpaBka; 2) 0e3 IEHTpIiB OOJUpaHHS;
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3) po3pizanus; 4) HEHTpyBaHHS (AKIIO HMPYTOK IMPU3HAYAETHCSA IS
MoJaNbIIol 0OpOOKM Ha pEBOJBBEPHOMY BepcTari abo aBTOMATI,
IIEHTPYBaHHS TPYTKa HE MPOBOAUTHLCA); S5) KOHTPOJIb BHUKOHAHUX
oTIepaIrii.

[lepen mouaTkoM MeXaHIYHOiI OOpOOKM TPYTKOBUM MaTepiai i
3arOTOBKH IS BaJliB 3 METOI YCYHEHHsI BUKPUBJICHHS OCEH MPaBJIsATh
y XOJIOJJHOMY CTaHi. 3arOTOBKH y BUTJISJII TOKOBOK 1 IITAMIIOBOK TIPH
3HAYHMX 1X J1aMeTpl 1 JOBXKHWHI MPABJIATH Y HArpiTOMy CTaHl Mif
MOJIOTaMH.

[IpyTky 1 3aroToBKM MJisi BajJiB MOXXHA MpPaBUTH Ha Mpecax
PYYHHX, TBUHTOBUX, €KCIICHTPUKOBHX, T1JIPaBIIYHUX, THEBMATUYHUX
1 QpUKIIAHUX;, OCTAaHHI TP BUJU TPECIB 3aCTOCOBYIOTH, TOJOBHUM
YMHOM, B  aBTOTpakTopoOyayBanHi. Ilepen mpaBkoroo — BaiH
NEPEBIPSIOTh Yy LEHTpaX 1 OpU I1[bOMY BHU3HAYAIOTh MICI, IO
IJUIATal0Th BUIIPABIICHHIO; MICISA IBOTO iX MPaBJSITH HAa Ipecax 3a
JOTIOMOT OO0 MTPU3M.

[IpyTkH 1 Banu po3pi3al0Th HA MPUBOJHUX HOXKIBKax, Ha MUiIax
JUCKOBUX, CTPIYKOBHUX, (PUKIINHUX, €JeKTPOPPUKIINHUX, Ha
TOKapHO-BIAPI3HUX BepcTaTax (3 OAHUM abo JBOMA BIAPI3HUMHU
p3ISAMM), BIIPI3HMX aBTOMaTax, BepcraTax, 1[0 MPalIOTh TOHKUM
aOpa3suBHUM KPYroM (3aCTOCOBYIOTHCS ISl pO3pi3aHHS 3arapTOBAHOI
cTaji 1 TpyO ). Y MeXaHIUHMX 11eXaX pPo3pi3aHHs 1HOMA1 31MCHIOIOTh Ha
(dpe3epHuX BepcTarax Npopi3HUMH (Hpe3aMu.

[IpyTkoBHiA MaTepial MOKHA pPO3pi3aTH TaKOX Ha IMpecax 1
HOXXHIIMHU, 110 3aCTOCOBYETHCS, TOJIOBHUM YHWHOM, Yy 3arOTiBEJIbHUX
BIJIUIEHHSIX KOBAJIbCHKUX IIEXIB.

JIist po3pi3aHHsl JUCTOBOTO MaTepiaidy 3a3BHYail 3aCTOCOBYIOTh
HOJKHULII PI3HUX KOHCTPYKIIIA: Py4HI, CTYJIbLIEB, TUTLHOTHHHI, POJIMKOBI.

Kpim  3a3HaueHuMx  cmocoOiB  MEXaHIYHOTO  pO3pi3aHHs
IPYTKOBOTO 1 JINCTOBOT'O MaTepiany (JedKi 3 HUX BUKOPUCTOBYIOTHCH 1
JUIs po3pi3aHHs TPYyO), 3aCTOCOBYETHCS TaKOXX Ta30Be (aBTOTEHHE),
aHOJIHO-MEXaHIYHe, €JIEKTPOICKPOBE 1 YIbTPa3BYKOBE PO3PI3aHHS.

1 tedo tsH dz quispi3arods$ dupyTkoBUIT  MaTepiai
HO’KIBKOBUM I10JIOTHOM, SIK€ 3A1MCHIOE MM JSSIKMM THCKOM 3BOPOTHO-
NOCTYNAJIbHUI PyX BiJl MEXaHIYHOTO MpuBoja. Pi3anbHi Kpaiiku 3y0iB
MUJISJIBHOTO TIOJIOTHA CHPSIMOBAaHI B CTOPOHY PO3pi3aHHS; MOJIOTHO
MPUTUCKAETHCS JO0 MaTepiaidy, IO PO3pI3a€ThCA, TUIBKUA IIiJI Yac
pobodoro xody, a MpH 3BOPOTHOMY XOJ1 MiABOIUTHCS T1APABIIYHUM
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MexaHi3MoM. BHacmiok mporo TepTs 3yO0iB MO Matepiany Mpu
3BOPOTHOMY XOJi BHKJIIOYAETHCS, 3HOC IOJOTHA 3MEHIIYEThCS, a
MPOJAYKTUBHICTh HOXKIBKHU 301JIBIITY€THCSI.

[ d M Ot ddmnse coboro auck 3 pi3albHUMH 3y0aMu, TyKe
CXOXXMU Ha TOHKY (pe3y; Takl MWIA IIHPOKO 3aCTOCOBYIOTHCS IS
pO3pi3aHHs MPOKATY, MPYTKiB, OaI0K pi3HUX MPOdLIiB 1 TPYO.

g Istc’ QF dddae hopmy HeCKiHUECHHOI CTPIYKU TOBIIUHOIO
1,0-1,5 mm. i nunu OyBarOTh BEPTUKAIBHUMH, TOPU3OHTATILHUMH 1
noxwiuMu. BTpaTu Ha mpopi3 mpu po3pi3aHHI CTPIUKOBOIO MHIIOIO
HE3HAYHi, OCKUIbKM TOBIIMHA CTpiuyku Maja. CTpiukoBl MHIH
3aCTOCOBYIOThCSI, TOJJOBHMM YHHOM, JJIsI PO3PI3aHHS MPYTKOBOTO
Marepialy 3 KOJIbOPOBUX METaTIB (JIaTyHi, YEPBOHOI Mijll, aJIFOMIHIIO 1
iH.). BOHM 3acTOCOBYIOTBCS TaKOX JJig BHPI3aHHS KPHUBOIIMIIIB
KOJIIHYaCTHUX BaJIIB, IIATYHIB 1 IHIIKX MOI0OHUX JETaJICH.

ANed Sy 2 @B s B J L L zBHss¥Bherbcst] thualrigit
CTaJI€BHI JAUCK, IO 00EpPTa€ThCS BiJ €IEKTPOABUTYHA (31 IIBUAKICTIO
100-140 m/c). ITpu momayi i oOepTaHHI AUCK BHACIIIIOK BUHUKAIOYOTO
TEPTS HarpiBa€ YaCTUHKU METAy B MPOPI3i A0 TeMIEpaTypH, MPHU AKIH
MOYMHAETHCS TUIaBJeHHSA. Po3muiaBiaeHuid MeTan BUIATSAETHCS 3
Ipopizy IIUM CaMHUM JHUCKOM, SIKHUM OXOJIOJIKYEThCA TOBITPSM 1
BOJI0t0. JIyisi 30UIbIIEHHA TEPTS MOBEPXHIO Kpyra BUKOHYIOTH 3
4acTOI0 PHUCKOIO, IO TPOXM 30uIbIIye mupuHy nponwiy. [lomaua
IUcKa OyBa€e Py4YHOIO 1 MexaHiuHOw. DPUKIIHHI NMWIK PO3pPi3at0Th
Marepial  JIyXKe IIBUJAKO, ajle MOoTpeOyrTh s  IPHUBOJA
€JIEKTPOJBUIYH BEJIUKO1 MOTY>KHOCTI. DPUKIINHUMH MHJIAMU MOXKHA
po3pi3aTu 3arapToBaH1 CTajeBl AeTalll, 110 HE MAAal0ThCs PO3PI3aHHIO
3BUYANHUMU MTHJIAMH.

AJ dzlstetso ' B felasisHey BaxiB € 0a3010 111 HU3KU
omepailiii: o0TO4YyBaHHS, Hapi3yBaHHS pi3bOJCHHS, NUTIPYyBaHHA,
Hapi3yBaHHS NUIIIB 1 1H., a TaKOX JJIsi TpaBKU 1 TEPEBIPKU
BUTOTOBJICHUX JeTajieid. L[eHTpoBI OTBOpM B TakuX pi3aIbHUX
IHCTpYMEHTaX, K CBEpJJia, 3€HKEPU, PO3TOPTKHU, MITYUKH 1 T. 1.,
nOTpiOHI HE TIABKH JUIsi 0OpoOKH, aje 1 I MepeBIpKU 3aTOUyBaHHS 1
MepeTouyBaHHA iX IMiJ Yac eKCIUTyaTailii.

[Ipu peMOHTHUX POoOOTaX IIEHTPOBUMH OTBOPAMH KOPHUCTYIOTHCS
aK Oa3zamMu i1 0OTOUyBaHHS 3HOMICHUWX a00 TOIIKOKEHUX
MOBEPXOHb IIWMOK BalliB, JJIsI MpaBKW, HUTIQYBaHHS, KOHTPOJIIO Ta
IIPH 1HIIHUX OTEpaIisix.
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1.[BtetsBC O to' L Odadav 3.

3amani ¢Gopmu, po3MipH 1 SIKICTh MOBEPXOHb JETajed MalluH
JOCSATAIOTHCS B OCHOBHOMY OOpOOKOIO pi3aHHSIM; OOpOOKYy pi3aHHSIM
NOAUISIIOTh Ha OOJMpPaHHS, YOPHOBY, HAMIBYMUCTOBY 1 4HMCTOBY. Jlis
OTPUMAHHS TOYHUX PO3MIpPIB 1 MIHIMAJIBHOI MIOPCTKOCTI TMOBEPXHI
3aCTOCOBYIOTh TOHKY OOpOOKY.

[ B H d tc O-dzdmiepenus 00poOka pi3aHHIM 3aroTOBOK,
OTPUMAaHUX JIUTTSAM, KyBaHHsSM a0o mpokaTkor. OO0aupaHHIO
MIJITAI0Th BEJIUKI TOKOBKM 1 BWIMBKM. OOIHMpaHHSM 3MEHIIYIOTh
MPOCTOPOBI BIAXUJICHHS 1 MOXUOKHU (POPMU BUX1THOI 3aTOTOBKH.

Yy stedztso Iz BIKdpUS®EY AL 1T 3arOTOBOK, IO
HigaBaanucs 00 AUPAHHSIO0, JIJIS BEJTMKUX IITAMIIOBAaHUX 3arOTOBOK.

1 Of ° 8 yd Mmls 5 9 Fcroctmpidests BoSulzpu yopHOBIH
o0poO1i HEe MOxe OyTH BHUAAJICHUN BECh NPHUIYCK a00 KOJIU 10
TOYHOCTI reoMeTpuuHux ¢GopmM  0O0poOIOBAHOI  3arOTOBKU 1
IIPOCTOPOBUX BIJIXUJICHB ii €JIEMEHTIB BUCYBAIOTHCS M1ABUILICHI BUMOTH.

ydMmlstse & wwadeosyBofh 260 sk ocrarouny, abo sk
MPOMDKHY IiJI MoJaibiny o0poOky. OmQHOpa30Bik YMCTOBIM 0OpOOII
MiJaI0Th 3arOTOBKH, OTPUMaH1 METOJaMHU, 110 3a0€3MeUy0Th BUCOKY
TOYHICTh iX BUKOHAHHS (IITaMITyBaHHS 3a MEPIIOI0 TPYIOK TOYHOCTI,
JUTTS B KOKLJIb, JINTTS 32 BUILUIABJICHOIO MOJIEIUIIO TOIIIO).

U sdzS 2 tSpisitetBiB3&CTDCOBYIOTE K METOJ OCTaTOYHOI
OOpOOKM 30BHINIHIX 1 BHYTPIIHIX HWJIIHIPUYHUX MOBEPXOHb, SKUU
3aMiHIO€ TIUTiQyBaHHA, 1 3AIMCHIOIOTH TPU BHUCOKUX IIBUIKOCTSIX
pi3aHHs, manux rinoOuHax pizanHa (0,05-0,5 mMm) Ha chnemiagabHUX
BepCTaTax.

OOpoOKy PpI3IIMH BHKOHYIOTH Ha BepcTaTaXx TOKAPHOT'O THITY
I UWIHIAPUYHUX, KOHIYHUX, C(OEPUYHUX, IJIOCKHX TOPLEBUX 1
(dbacoHHUX TOBEpXOHb OoOepTaHHsA. IIMOCKI MOBEpXHI MPSIMOKYTHOTO
TUITY OOpPOOJISIIOTH PI3ISIMU Ha CTPYTAJIbHUX 1 JOBOATBHUX BEpPCTATaX.

JIst oTpuMaHHS TOYHOI 1 YMCTOi, OCTaTOYHO OOpPOOJIEHOI 30B-
HIIIHBO1 LMJIIHAPUYHOI MOBEPXHI 3aCTOCOBYIOTHCS 3aJIEKHO BIJ MPO-
MOHOBAHMUX BUMOT 1 XapakTepy aetaii pisai Bugu Y d Mistss s isB ¢ (

Jlo HMX HanexaTh: TOHKE (aJiMa3He) TOYIHHS, HUIipyBaHHS (B
IIEHTpax, Oe3leHTpOoBe, aOpa3MBHOI CTPIUKOIO), TPUTHUPAHHS
(moBeneHHS), MEXaHIYHE JOBEJICHHS a0pa3MBHUMH KOJHUBAJIbHUMU
opyckamu (cynepdiniin), MOJIpyBaHHS, OOMOTYBaHHS POJIMKAMH,
001yBaHHSA IpOOOM 1 1H.
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U tsdz€ J ( O dzd3 0O BadzgcHByeTICIH VoTodREREY YrHOM,
U1 037100J10BalIbHOT  00pOOKHM JIeTalied 3 KOJbOPOBUX METaJIB 1
criaBiB (OpoH3H, JIaTyHI, aJlOMIHIEBUX CIUIABIB TOIIO) 1 YACTKOBO JIJIsi
nertaneil 3 yaByHy 1 ctaii. [losicHIoeThea 11e TUM, 110 HUTIQyBaHHS
KOJLOPOBUX METAJIIB 3HAYHO Ba)kue, HDK CTajl 1 4aByHY, BHACIIJIOK
IIBUAKOTO 3aCOIr0BaHHs nulidyBaabHOro kpyra. Kpim Toro, oopooka
aJIMa3HUMH PI3LSIMHU CTaJEBUX 1 YABYHHMX JI€Tajed MOKH 1110 3HAYHO
MeHIl e(heKTUBHA, HIXK JIeTaliel 3 KOJIbOPOBUX METAJIIB 1 CILJIaBIB.

[Ipy TOHKOMY TOYiHHI OOpOOKa MPOBOAUTHCS aAIMa3HUMHU
p3IAMH a00 Pi3LSIMH, OCHAIIICHUMH TBEPAUMH CIIJIaBaMHU; OCTaHHI B
psAal BUNAJKIB 3aMIHIOIOTh ajaMa3Hi pi3iil. MeToa aaMa3HOro TOYIHHSA
30epir CBOIO Ha3BY 1 MPHU 3aMiHl aJIMa3HUX PI3IIB PI3LSIMU 3 TBEPIAUX
CIUIaBIB, aji€ 3 PeKMMaMU pi3aHHs, TPUOJIU3HO TAKUMU CAMUMH, IO
3aCTOCOBYIOTHCS JIJI aIMa3HUX PI3IiB 1 XapaKTEPU3YIOThCSI BUCOKUMU
IIBUJIKOCTSIMM Pi3aHHS MPU MaTiil mojadi Ta Masiii riMOuH1 pi3aHHS.

Ate] L ] tclzooGpodezvMeraniB i HeMeTaneBUX MaTepiaiiB
3HATTSAM CTPYXKKH, TpH SKiM pi3adbHUM I1HCTPYMEHT — (pe3a —
3M1MCHIOE  OOepTaibHUM pyX, a o0poOJitoBaHa 3aroToBKa —
nocrynansHuil (puc. 4.11). 3actocoByeTbcsi 11 OOPOOKM TUIOIIMH,
KPUBOJIIHIMHUX  TOBEPXOHb  JIETAJIE, pPI3bOOBUX  IOBEPXOHb,
3y0yacTux 1 uepB'suHux Kkoiic 1 1H. Ilpu o006poOui ¢peszamu
PO3PI3HAIOTH YOPHOBE, HAIIBYMCTOBE, YHUCTOBE, a MpU 00poOIIl
TOpLIEBUMH (Ppe3amMu — 1 TOHKE pe3epyBaHHS.

Puc. 4.11. Cxemu ppe3epyBaHHS:
a — 3ycTpiuHe; O — MOMyTHE

YopHoBe ppe3epyBaHHS 3aCTOCOBYIOTH Il 0OPOOKHU BUJIMBKIB 1
MTOKOBOK, TIPUITYCK Ha MOIMEPEIHI0 00pOOKY SKHX MEPEBUILYE 3 MM.
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HamiBuncToBe ¢pe3epyBaHHS BUKOPUCTOBYIOTH JJII 3MEHIIICHHS
MOX1OOK reoMeTpuYHUX GOPM 1 MPOCTOPOBUX BIIXUICHbD.

YucrtoBe (pe3epyBaHHS 3aCTOCOBYIOTh SIK OCTAaTOYHY OOpPOOKY
micasi 4opHOBOro ¢pe3epyBaHHs ab0 SK METOJ TNOCTiHHOT abo
THMYacOBO1 poOOTH Mepea HACTYITHOIO 0OpOOHOT oTepalli€ro.

Tonke dpe3epyBaHHS 31MCHIOIOTH SIK METOJI OCTATOYHO1 00p00-
KM TUIOCKUX TOBEPXOHb TopueBuMHu ¢pezamu. OgHopazose ¢pesepy-
BaHHS 3aCTOCOBYIOTh Y THUX BHIIQJIKaX, KOJHM TMOXUOKH BUXITHOI
3arOTOBKA OOYMOBIIIOIOTh HE3HAYHUM MPUMYCK Ha 0OpOoOKy (MeHiie
2 MM). 3aCTOCOBYIOUM IIBHMJKICHI pEXUMU TpU (Ppe3epyBaHHI,
3MEHIIYIOTh BUCOTY MIKpOHEPIBHOCTEM MOBEpXHI B 1,5-2,5 pa3y.

TopueBi ¢pe3sn BUKOPUCTOBYIOTH JUIsi OOpPOOKM  BEIUMKHUX
BIJIKDUTUX IUJIOCKUX IMOBEPXOHB; HAOIp HUIIHAPUYHUX, MPOPIZHUX 1
KyTOBUX (pe3, 3aKpilUICHUX Ha OJHIM OmpaBIll, — ST OOpOOKH
dbacoHHux  mMOBepXoHb; ((acoHHi dpesm — aIA  0OpoOKHU
CKIJIaHOTIPO(P1IHOBAHUX MOBEPXOHB; MAaJBIEB] 1 TUCKOBI (hpe3u — AJis
00poOKM Ta3iB 1 THI3.

®dpe3epyBaHHs 3A1MCHIOETHCS HA (PpEe3epHUX BEpCTaTaXx.

[Ipy cBepsliHHI OTBOpPIB HAa CBEPAJMIBHUX BepcTaTax
00epTaeThCs THCTPYMEHT (CBEP.JIO); MPHU CBEPMJIIHHI HAa TOKApPHUX
BepcTtaTax (a TakoX Ha BepcTaTax sl TJIUOOKOTO CBEPIJTIHHSA)
3a3BUYail 00epTaeThest 00poOFoBaHa aetanb (puc. 4.12).

Puc. 4.12. O6poOka 0TBOPIB y CYIILILHOMY MaTtepiai:
a — CBEpUTIHHS OTBOPY 4-TO KJ1acy TOUHOCTI; O — 00poOKa 0TBOpy
2-T0 KJ1acy TOYHOCTI; 1 — CBepTiHHS; 2 — 3eHKEPYBaHHS;
3 — YOPHOBE PO3TOPTaHHSA;, 4 — YHUCTOBE PO3TOPTAHHS
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4 9 J toH dz= dzdgypeHHS 3HATTAM CTPYXKKH OTBOPY B
CYyIIILHOMY MaTepiajl 3a JOTOMOTOI CBep/Jia, IO 3AIHCHIOE
3a3BU4ail 00epTaIbHUN 1 MOCTYNAIBLHUNA PYXH BIIHOCHO CBOET OCI (TIpHU
CBEp/UIIHHI OTBOpPIB Ha CBEPMJIMIBHUX BepcTaTax o0epTa€eThCsA
IHCTpYMEHT (CBEPAJIO); MPU CBEPJJIIHHI HAa TOKApHUX BepcTaTax (a
TakoXX Ha BepcTatax sl TJIMOOKOTO CBEpIJIiHHA) 3a3BUYaA
o0epTaeTbcsa 00poOIIOBaHa IETAIID).

CripalbHUMHU CBEpJJIaMU  CBEPJIATH OTBOPHU 1aMETPOM 10
80 MM y cyuuibHUM 3aroToBIl. Take CBEpJJIiHHS 3aCTOCOBYIOTH SIK
nomnepeH0 00poOKy ToUHUX OTBOpiB. OOpoOKa rpyOMX OTBOpPIB AJIS
OOMNTIB 1 3aKJIEMOK OOMEXKYEThCA OJHUM CBep uTiHHAM. [Ipu miamerpi
oTBOpY OuTbINe 30 MM CBEpAJISATH OTBIP MaJIOro jiaMerpa (oJHa TpEeTUHA
33/IaHOT0), a MOTIM MPOBOJSTH MOTO po3cBepatoBaHHs. [lonoxeHHs
0C1 OTBOPY 3a0€3MeUyI0Th CBEPJIIHHSM MO PO3MITII, KOHIYKTOPY 1 Ha
KOOPJAMHATHO-CBEPIMIBLHUX BepcTarax. CBEpUTiHHS 110 KOHIAYKTOPY
3MEHIIY€E 3MIMIEHHS OCi 1 301IbIIEHHS 1aMmeTpa (po30UBKY) OTBOPY.

CBepasiHHS 3IIMCHIOETHCS HA CBEPIMIBHUX, PO3TOUYBAIbHUX,
TOKapHUX, PEBOJILBEPHUX Ta IHINIUX BeEpcTaTax, a TaKOX PYyYHUMH
CBEPUTHJIBHUMHU MaIllMHAMH.

CBepUTiHHA YacTO € MIJAITOTOBYOIO OMEPAIIE0 ISl TOAATbIIOTO
pPO3TOYYBaHHS, 3CHKEPYBaHHS, MPOTATYBaHHSA. CBEpUIiHHA € TaKOX
M1JITOTOBYOIO OIEPAIli€l0 MPU HApi3aHH1 BHYTPIIIHIX PI3€EH.

1 4 dz% JOtedzimiicToBa 00poOKa OTBOPIB MiCs CBEPIIIHHS, Y
BWJIMBKAX, MICS rapsdyoro abo XOJOJHOTO MPOOUBAHHS OTBOPIB Y
MOKOBKAaxX a00 IITaMIIOBKaX, UWJIIHAPUYHHUX 3arJIMOMH T1Jl TOJIOBKU
a00 MIUIKK TBUHTIB TOIIIO.

3eHKepyBaHHsS NOAUIAIOTh HAa 4YOpHOBE (00poOka nuUTHX abo
OPOIIUTUX OTBOPIB) 1 uuCcTOBE (00poOKa mpocBepyieHux abo
MOMNEPEHHO PO3TOYEHUX OTBOPIB). 3€HKEPYIOTH OTBOPHU JAlaMETPOM
no 120 mm. 3eHkepyBaHHS MiABUIIYE TOYHICTh ()OPMHU BUXITHOTO
OTBOPY, 3MEHIINyE 3MIIMIEHHS HOro oci, 10 JOCATAEThCS
CIPSIMYBaHHSIM 1HCTPYMEHTA KOHIYKTOPHOIO BTYJIKOIO.

3eHKepyBaHHs 3M1MCHIOIOTh HAa CBEPUIMIIBHUX 1 arperatHo-
PO3TOYYBAIBHUX BEpPCTATaX, a TAKOXK HAa BEpCcTaTax TOKApPHOI TPy 3a
J0ImoMororo iHncTpymenra—L J dzg€ J t6 O

{ 5L G Stcls @uiadey 0O0poOka KOHIUYHUX 1 MUATIHAPUIHHX
OTBOPIB 3a JIOTIOMOT0I0 METaI0Pi3albHOI0 IHCTpyMeHTa — 6 S L G Bcls € (
Po3ropranHs 0TBOPIB 3aCTOCOBYIOTH SIK METOJ OCTATOYHOI 0OpOOKHU
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a00 sIK METOJ, IO Mepeye XOHIHTYBaHHIO, TOHKOMY PO3TOYYBaHHIO,
npUTUPaHHIO. POo3ropTaHHs HE 3MEHIIY€E 3MIIIEHHS OCi OTBOPY; HOTro
BUKOPHUCTOBYIOTH JUIsl OTPUMAaHHS OTBOPIB TOYHOTO JlIaMeTpa.

3alie’KHO BiJl BUY OTBOPY 3aCTOCOBYIOThH MOMEPEIHE, YUCTOBE 1
TOHKE po3ropTanHsa. Posropraiots oTBOpH giamerpoMm 10 120 mwm.
Po3sropranHio mnepeayroTh CBEPJUIIHHS, YUCTOBE 3CHKEPYBAHHS 1
YUCTOBE PO3TOUYBAaHHS. 3aCTOCOBYIOTb KOMOIHOBaHI IHCTPYMEHTHU
(cBEpIIO — 3€HKEpP, CBEPIJIO — PO3TOPTKY), 10 JAKOTh 3MOT'Y CKOPOTHTH
yac 0OpoOKM CyMIIIEHHSIM B OJHIN omepailii KiJIbKOX HepexoiB. Y
CepifHOMY 1 MacoBOMY BHUPOOHHUIITBI CBEPJIIHHS, 3€HKEPYBaHHS 1
pO3TOpTaHHA  OTBOPIB  3/IMCHIOIOTh Ha  OaraTOIINHHACIBHUX
BepCTaTax, 110 3a0e3Meuy0Th BUCOKY MPOTYKTUBHICTD Mpalll.

] eslsWw G 2o OnadgiVoOpoOKku pi3aHHAM BHYTPIIIHIX i
30BHINIHIX TOBEPXOHb 3aroTOBOK Ha MPOTSIKHUX Bepcrarax. [lpu
MPOTATYBAaHHI 3aCTOCOBYIOTh 0aratojie30BUM pi3ajdbHUM IHCTPYMEHT —
npoTsKKY. [IpoTskkoro 00pOOJSIOTh HACKPI3HI OTBOPH, Ma3u OyJib-
AKOTO TMepepidy (IIMOHKOBI KaHaBKH), IUIOCKI 1 KPHUBOJIIHINHI
MOBEPXHi, a TaKOXX 30BHIIIHI TOBEpXHI oOepranHs. I[IpoTsaryBaHHs
CKOpOUYYy€ MapuIpyT oOpoOKH, OCKUIBKH MPOTSIKKA 3aMiHIOE KOMILJIEKT
IHCTPYMEHTIB (HANpUKJIad 3€HKEp abd0 pO3TOUYBAJIBHUUM pi3elb 1
pPO3ropTKYy; YOpHOBY 1 uucTOBY (pe3u). IlpoTsaryBaHHs OTBOpIB
3M1MCHIOIOTH MICIA CBEPJUIIHHS, a Ma31iB 1 30BHIIIHIX MTOBEPXOHb — IO
HEOOPOOJIeH1! TOBEPXHI.

Z dz' PWedfdlzW— umcroBa 00poOKa IMOBEPXOHb JieTajci
a0OpazuBHUMU 1HCTpyMeHTamu. [llnidyBaHHS 3aCTOCOBYIOThH SIK METO/
HOIepPeIHbOT 1 ocTarounoi oOpoOku. [ B H d tc dzj h deactolz & O dac
BUKOPHUCTOBYIOTh /JI1 OTpUMaHHs 0a30BHX MOBEPXOHb y JPIOHUX 1
CepeaHIX BUJIMBKAX.

CyyacHl TpPOTpPECUBHI CIOCOOM BUTOTOBJICHHS 3aroTOBOK —
BUJIMBKIB 1 INTaMIIOBOK — JIalOTh MOJJIHUBICTh OTpHMaTH iX 3
po3mipamMu 1 (HopMOI0, OIM3BKUMU JO PO3MIpIB 1 (POpMH TOTOBOI
JeTani, 1 4acTo HaJaloTh MOKJIMBOCTI 4epe3 Ay)Ke Malll MPHUITYCKH
YHUKATH OOpPOOKHU JIE30BUM IHCTPYMEHTOM, OCTATOYHO OOpOOJISIIOun
3arOTOBKM TUIBKM TUTI(YBAHHSAM 1 OTPUMYIOUM IIUM METOJ0M
OOpOOKM OCTaTOYHI TOYHI PO3MIPU 1 HAJIEKHUN KJIac MIOPCTKOCTI
MOBEPXHI AeTal.

132



z 0z' Wkzo Odzdzvy L B89 dz' N dz' -~ . AgodpodazH tc d yd
30BHINIHIX LWJIIHIPUYHUX TOBEPXOHb 3aCTOCOBYIOTh Takl BHJIHU
Ut yBaHHS:

a) o0IupHE;

0) TouHe, sIKe MOXe OYTH MOIMEPETHIM 1 YUCTOBUM,;

B) TOHKE.

] BH(tcdz] h dzactotowydsdadzdmicts momepenHbo1
00OpOOKH pi3aHHAM JI€30BUM 1HCTPYMEHTOM 1 TYT HE PO3IJISIIAE€THCS.

v 5dzC j h dzmph BOpoBuilzeibpiB He 3acTOCOBYETHCH, i
SKII0 TOTpiOHA OLIBII BHCOKAa TOYHICTh 1 Maja MIOPCTKICTh, TO
BUKOPUCTOBYIOTh 1HIIII METOAM OOPOOKH JIe30BUM a00 aOpa3zMBHUMU
IHCTpyMeHTaMu  (TOHKE  pO3TOYyBaHHS, TOHKE  PO3TOpPTaHHS,
XOHIHTYBaHHs, mnputupands). [lmidpyBanasm oOpoOISIOTE pi3HI
MOBEPXHi, 3aCTOCOBYIOYM BEpPCTATH BIAMOBIAHOTO TUIYy (IUIOCKO- 1
KpyriionutigyBalbHi, TU1s1 BHYTPIIIHBOTO nutiyBaHHs,
chepouutipyBanHs, pize- 1 3yOonutidyBabHi).

st ToHkoro nuridyBaHHS 3aCTOCOBYIOTH aliIMa3HI KpYTH, IO
CKJIaJIAlOThCS 3 KOPIyCy 1 anMa3zoHocHOro Kuibllsl (puc. 4.13).
ANMa30HOCHHMM Map MICTUTh ajiMa3 1 3B'SI3Ky (MeTajeBy abo
OpTraHiuHYy).

Puc. 4.13. Cnioco6u nutidyBaHHS LIUTIIIB BaTiB:
a — (h)aCOHHUM KpYyrom; O — IBOMa onepalisiMi — OJTHUM 1 IBOMa
KpyraMu; B — TpbOMa KpyraMu

[InipyBanHss aOpa3sMBHUMHU CTPIYKAMH 3aCTOCOBYIOTH IS
MeTaJeBUX 1 HeMeTaneBux aetaieil. Lleil MeTo BUKOPUCTOBYIOThH IS
OOpOOKM KpHUBOJIIHIMHUX TIOBEPXOHb (PACOHHUX JeTalel THIY
TypOIHHUX JOmaTe 1 MUHOK KOJIHYacTUX BajiB. PoOoua moBepxHs
CTPIYKH 3HAYHO TMEPEBUIITYE pOOOUY TOBEPXHIO KpPyTa.
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[Ipu 0OpoOIIl 30BHINIHIX MMOBEPXOHb 00EpTaHHS 3aCTOCOBYIOTH
MOTIEPEIHE, YUCTOBE 1 TOHKE HLTi(DyBaHHS.

[Ipu 0OpoOIll OTBOPIB 3aCTOCOBYIOTH MOIMEPEAHE 1 YUCTOBE a00
OJIHOpa3oBe NUTI(hyBaHHS.

Mts dz' dzG 2 soGpadzioBepXxoHb 3aroTOBOK  CIICI[iaIbHUM
IHCTpyMEHTOM — n 1S dziScegimennM npiOHO3EPHUCTUMH a0pa3sUBHUMU
OpyckamMu; XOH OOEpTa€ThCs 1 OJIHOYACHO 3IIMCHIOE 3BOPOTHO-
MOCTYTAaJbHUN OCLOBUHM PYX; Y pe3yibTaTi Ha 00pOOIIIOBaHIN MOBEPXHI
CTBOPIOETHCS JpiOHA CiTKA MEPECIYHUX PUCOK BiJl aOpa3suBHUX 3€pEH,
Kl A00pe YTPUMYIOTh MACTHJIO. XOHIHTYBAaHHSIM BUJAJISIOTH IIAp
0,01-0,20 MM 3anexHO BifJ JAiaMeTpa OTBOPY 1 MOMEpeaHBOT 0OPOOKH.
XOHIHTYIOThCSl OTBOpH JiametpoM 20—400 MM 1 Bumie (IUIIHAPU
KOMIIPECOPIB Ta IHIIMX HOPIIHEBUX MAIIWH), JOBXKUHOIO OLIbIIE OHO-
ro jgiameTpa. XOHIHTYBaHHAM YCYBalOTh KOHYCOMOJIOHICTh 1 OBajib-
HICTh OTBOpPY ©0€3 3MIHM TMOJOXEHHA HOro oci. XOHIHT'YBaHHS
MOUISFOTh HAa TIONIEPEIHE, YUCTOBE 1 TOHKE 3JIEKHO B1JI MPUITYCKY, 1110
3HIMA€EThCS, 1 3e€pHUCTOCTI abpasuBHUX OpyckiB. Ilomepenns nepen
XOHIHTYBaHHSIM 00poOKa — pO3rOpTaHHs, TOHKE PO3TOYYBaHHS,
nutiyBaHHS.

VY pe3ynbTari XOHIHTYBAaHHS BUXOJWTH TJIaJleHbKa TOBEPXHSI 9—
11-ro kmaciB 1 3 TOUHICTIO 1-2-T0 Kjacy. OXO0JOMKEHHS 3IHCHIOETHCS
3a3BUYail TacoMm, SKWUW CIHpHUsi€ BUIAJICHHIO a0pa3MBHUX 3€pEH, IO
3QJIMIIAIOTHCA B TTOpax MeTaidy (0COOJMBO YaBYHY) 1 301IbIITYIOTh 3HOC
OTBOpPY TIPH EKCIUTyartarlii Jeraigi, TOMY I1HTEHCHUBHE OXOJIOKCHHS
HEOOXI1IHO.

Bepcratn  nmns  XOHIHTYBaHHS ~ BUTOTOBJISIOTBCS  OJHO- 1
OaratommnuHAETbHI (10 6 INUHIEIB) 13 T1IPABIIYHOIO MOJAYEIO.

XOHIHTYBaHHS Ma€ MOPIBHAHO 3 BHYTPIIIHIM NUTIPYBaHHAM TakKi
nepeBaru:

1) 3abe3mneueHHs MWIHAPUYHOI (OPMU MOBEPXHI OTBOPY uepes
BIJICYTHICTh BIJDKMMAHHSI 1HCTPYMEHTY, SKWid OyBae mpu poOOTI Ha
BHYTPIIIHbOUUTI(PYBATBHUX BEpCTATaX;

2) BIACYTHICTH BIOpaliii, WIO0 YacTO CHOCTEPITA€ThCS Y
BHYTPIIIHbOULTI(YBaIbHUX BEPCTATIB;

3) IUIaBHICTh XOJYy XOHIHT'YBaJIbHOI TOJIOBKH, IO JOCSTAETHCS
3aBJISKH T1ApaBIIYHIN Moaaqi.

1 O0¢C sylz e Odadaw

HuniaapuyHl PYKOSITKA PI3HUX BUMIPIOBAJIbHUX 1HCTPYMEHTIB,
PYKOSITKA KajgiOpoBOi TOJIOBKM MIKPOMETPUYHHX TBHHTIB 1 KPYTJi
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raku JJsi 3pYy4YHOCTI KOPUCTYBaHHS pOOJSATH HE TIaAKUMHU, a
puduienumu. Taka pudaeHa moBepxHs HasuBaeThcs zO G Ols Qs ¥
nporec ii orpumanas — 20O § 5 & adgbdckaka Oysae mpsimoro i
NIEPEXPECHOIO.

[Ipn HakouyBaHHI MOJa4dy 3AIMCHIOIOTH Y JBOX HAaNpsSMKax —
MEePIICHANKYJIIPHO O OCi AeTaii 1 B3I0BX 11 oci. s oTpuMaHHS
JOCTaTHbOI TJMOMHM HAKATKW TMOTPIOHO BECTHM HAaKOYyBaHHA y 2-3
npoxonu. [TpaBuia HakouyBaHHS TaKi:

1) Ha moyaTKy HaKO4YyBaHHS CJiJ Bipa3y CUJIbHO HATHCHYTU Ha
JEp’KaBKy 1 TIEPEBIPUTH, YHM TMOTPAIUIAIOTH 3YyOlll POJUKIB MPHU
HACTYMHHUX 00epTax y 3po0JeH1 HUMU HACIUKY;

2) pOJIMKY MarOTh BIIMOBIAATH HEOOXITHOMY OOPHUCY JAETali;

3) moaBiiiHI POJUKK MalOTh OyTH PO3TAMIOBaHI TOYHO OJWH ITiJ
OJTHUM;

4) mepen poOOTO MOTPIOHO PETEIHHO OYUCTUTH POJUKU
JPOTSHOIO IIITKOK B1Jl 3AIMIIKIB MaTepiany;

5) mig 4yac HakO4YyBaHHSA poOOYl MOBEPXHI POJUKIB CIlJ 100pe
3MalllyBaTl BEPETEHHUM a00 MaIlTMHHUM MaCTHJIOM.

l d G dzOH Y Iz srathdzea® dgucnenni pisHOBHIM mporecy
OOpOOKM TIOBEpPXHI THCKOM, 0€3 3HATTS CTPYXKKH, HUISIXOM TEPTs
KOB3aHHS a00 KO4YeHHs. B mporeci BUriaaKyBaHHs BIIOYBA€ThCs B Tiid
yyd 1HOIKA Mipl 3MIHa TE€OMETPUYHUX TapaMeTpiB IOBEPXHI Ta
MOKa3HUKIB (PI3UKO-MEXaHIYHOTO CTaHy MOBEPXHEBOTO IIApy JeTanl. Y
3B'SI3KY 3 IIUM 3a TEXHOJIOTIYHHMM IPU3HAYEHHSM BHIJIQ/KyBaHHS
HNOAUIAIOTh Ha Tpu Bumu: § O dz' B te & psOmdadricHHs TouHOCTI
pO3Mipy TMOBEPXHi 1 3MeHIIeHHs mopcTkocTi; 8 G dzO H Y & and dzdzW
3MEHIIICHHS IIIOPCTKOCTI; S B 16 1S B- Snfd JOCATHEHHS 3MIITHCHHS
MOBEPXHEBOT'O LIAPY MaTepiay.

3a oJIep>KyBaHOIO TOYHICTIO MOBEPXHI KaliOpyBaHHS MPHUOINU3HO
BIJIMOBIa€ NUTIPYBaHHIO, aje 3HAYHO NpoAyKTUBHIIIE. KaniOpyBaHHs
CYNPOBOJIKY€E 3HAYHE 3MIITHEHHS MOBEPXHEBOTO MIAPy METATy JIeTal.

[Ipu  BurmamkyBaHHI-00poOLI  (BJacHe  BUIJIAJKYBaHHI)
B1JI0YBA€ThCS 3IUIA/KYBaHHS HEpIiBHOCTEW moBepxHi. CymyTHE IOMY
3MII[HEHHSI TOBEPXHI MOIIMUPIOETHCA Ha HEBEJIUKY TITMOMHY, BIJINOBIIHY
MOPIBHSHO HEBEJIMKOMY THCKY I1HCTPYMEHTA Ha TOBEPXHIO JeTali.
BurnamkyBaHHSI-00pOOKY BUKOHYIOTH B YMOBaX TEPTS KOB3aHHSI.

Xopomri pe3yJabTaTH Ja€ BUIMIAJKYBaHHS aiMa3oM (ajiMa3He
BUTJIQJDKYBAaHHS), SKE Mae HE3HAYHUNW KOoedIIEHT TepTsS TIpHU
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KOB3aHHi, BUCOKY TBEPHICTb i 3HOCOCTiiiKkicTh. IOro BHKOPHCTAaHHS
JIa€ 3MOTY BUTJIQJ[KyBaTH MOBEPXHi, 3arapTOBaHi Ha BUCOKY TBEPAICTb.

Ha crorogHimmHiii AeHb IMMPOKO 3aCTOCOBYETHCS BUTJIAKYBAHHS
oOKaTyBaHHAM KyJbkamMu a00 pOJMKaMH, BUTOTOBJICHUMHU 13
3arapToBaHOi CTajal abo TBEpJOTO CIUIaBy. BuriamkyBaHHS HUISIXOM
oOKaTyBaHHS POJIMKAMU TIOJIATAE B TOMY, IO MOBEPXHIO JETajl, SKa
o0epTaeThCs, 00KaTyIOTh MPUTUCHYTUMU J0 HET pOITUKAMH.

CythicTs mporecy S B H kz 9 O tgHzBdysrds B ToMy, 10
0o0po0OtoBaHA MOBEPXHS MIAAAETHCS YUCICHHUM yJapaM CTaJeBUM
a00 YaBYHHHM JIpOOOM, 1110 BUKUIAETHCSA HA 00pOOIIFOBaHY TTOBEPXHIO
MHEBMAaTUYHUM a00 MEXaHIYHUM CIOCOOOM. Y pe3ynpTaTi Takoi
00poOku moBepxHs HaOyBae Hakjieny. IIHeBMaTW4HI TpUCTpOi AJIS
oOayBaHHS JpoOOM TPAIIOIOTh AHAJOTIYHO JO0 MICKOCTPYMHHHHUX
amapatiB. Y MeEXaHIYHUX TPUCTPOSX € POTOp, IO 00EepTAETHCS 3
BEJIMKOIO MIBUKICTIO Ta BUKUJAE Ipi0 HA 0OpOOIIIOBaHY MOBEPXHIO.

Yeci aii nporecy o0yBaHHs 1podoMm (mogava aeraiti, 30ip apo0y,
HOro 3aBaHTaKEHHS B OyHKEp 1 T. 1) Y Cy4acCHUX APOOOCTPYMHUHHHUX
amapatax 31HCHIOIOTHCS aBTOMATHYIHO.

BurnamxyBanHs 1 00ayBaHHS ApoOOM € MeTojaMu 0OpoOKU
THCKOM Y XOJOAHOMY CTaH1 1 HajeXaTh JO raiay3l «3MII[HIOBAIBHOI»
texHousorii. i Merogu 0OpOOKM YHIUIBHIOIOTH TOBEPXHEBUH IIap,
3aBISKU YOMY 30UIBIIYETHCS OIMip JAETajal 3MIHHUM HAaBaHTAXKCHHSIM, a
TaKO 30UTBIIY€ETHCS OMIP 3HOCY TEPTHOBUX IMOBEPXOHB CIIOTYUYEHUX TIap.

gz j oW dz' b remkd dadpbona omneparis  06poOKHU
MOBEPXHI 3ar0TOBOK OpyCKaMu, 110 KOJIMBAIOTHCS, BOHU BUTOTOBJICHI
3 MIKpPOMOPOIIKOBUX a0pa3MBHHUX MarepiaiiB. 3aroToBKa 3a3BUYaAl
o0epTaeThcss ab0 pPyXaeThCs MOCTYNalbHO, a OpPYCOK 3AiHCHIOE
CKJIaJIHMI KOJMBAJIbHUNU pyX MPU MAJIOMY, aji€ MOCTIHHOMY THUCKY Ha
3aroToBKy (puc. 4.14).

eyl
_J/u

AN

Puc. 4.14. Cxema cyniepdiinryBaHHs
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1 ted Is d tc-Ordmem#ting neraseid, 1Mo npamroTh y mapi (mapu
3y0uacTux Tiepenay, Mapyd KiamaHiB JBUTYHIB JO Cifel, Tapu
IUTyHKEpIB TMaJMBHOI amapaTypu 10 T'iIb3 TOINO), JJs 3a0e3IMeUeHHS
HaANKpaIoro KOHTakTy poOOYMX MOBEPXOHb.

[IpuTtHpaHHsIM JOCATAETHCS BUCOKHUM KJIAC TOYHOCTI. [HCTpyMEHT —
ff to d Is-(Bi@oTORIAIOTE 3 OiNBIN M'IKOrO Marepiany, HiK MaTepiail
06p0o6IFOBaHOT 3aroTOBKH. MIOro TIOBEpXHS IapKyeThcsl a6pa3HBHAMHE
nopomkaMd  abo mactamu. [lpuTHpaHHIO MAIAIOTh 30BHIMIHI 1
BHYTPILIHI LTiHAPHUYHI, IIOCKI 1 iHIIi moBepxHi. Moro BHKOHYIOTH Ha
yHIBEpCAIbHUX 1 CHellialbHUX BepcTaTax. [lomepenHiM NpuTUpaHHSIM
3HIMAIOTh MIPUITYCK, HEOOX1THUM JIJIS1 YCYHEHHS MOXHUOOK T€OMETPUYHOT
dbopmu 1LTihOBAHOT TOBEPXHI; OCTATOYHUM NMPUTHUPAHHSIM 3MEHIITYIOTh
HIOPCTKICTh MTOBEPXHI.

] sdz' to zoGpadztaTepianiB 10 OTpUMaHHS JI3¢PKATHHOTO
omucky noBepxHi. [lonipyBaHHS BUKOHYIOTh M'SKUM MOJIPYBAJIbHUM
KpPYyroM (3 TIOBCTI, QeTpy, 0s131) 3 HAHECEHOIO HA HHOTO TOJUPYBAIBHOIO
nacTor abo crpymeHeMm abpasuBHOI piauHH. OOpoOKa MOBEPXOHB 13
3aCTOCYBaHHSIM TMPUTHPATBHUX 1 TOJIPYBaJIbHUX IACT OCHOBAaHA Ha
OJIHOYACHINA 11 1HCTpyMeHTa (MpuTHpa ad0 MONIPYBAIBHOTO M'SKOTO
KOJIa) 1 MOBEPXHEBO-AKTUBHUX PEYOBHUH, IO MICTAThCA B mactax. Ha
BIIMIHY BiJI TNPUTHUpAHHS TMOJIPYBaHHS HE TMIABUILYE TOYHOCTI
00pOOKH.

[Ipuctpoi, mpu3HayYeHI M1 YCTAHOBJIEHHS 1 3aKpIIJICHHS
3aroTOBOK y HEOOXIJIHOMY TMOJIOKEHHI BIZHOCHO POOOYMX OpraHiB
BepcTaTa, pi3ajibHi IHCTpyMeHTH (puc. 4.15), mpuctpoi, Mo ciayXaTh
JUIs TPAHCIOPTYBaHHA JieTaneil a0o BUPOOIB (IPUCTPOI-CYITyTHUKH) 1
BUKOHAHHS CKJIQJalIbHUX OIlepallid, Ha3uBawThcsa IS | » dzs dzs G ' y d
s dzOh | Ogompdd momimsioTeest Ha crerianbHi (A1 00poOKH
OKpEeMHX JIeTalieil), YHiBepcallbHO-HANIArO/KyBalbHI (11 00pOoOKHU
pi3HUX 3a (popMoOIO AeTajiel 3 MepeHanaro/KeHHSIM TEXHOJOTTYHOTO
OCHAIIEHHs) 1 YHiBepcalbHi (st oOpoOKM pi3HHMX jAeTaneil 0e3
IICPEHAJIAr0KCHHS TEXHOJIOTIYHOr0 ocHaIteHH:) [29].

2. dzj SIstetsd3j -» OWDO ydzO GBS B

Ile cnocid octaTouHOi 0OpPOOKM MeETaneBUX BUPOOIB PI3aHHAM
ab0 THUCKOM, 1110 CYIPOBOJIKYETHCS MICIIEBUM HarpiBaHHSM IOBEPXHI
CJIEKTPUYHUM CTPYMOM NOOIHU3Y (POPMOYTBOPIOBAILHOTO IHCTPYMEHTY.
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Puc. 4.15. IIpeacTaBHUKM OCHOBHUX TpyH Pi3aJIbHOTO IHCTPYMEHTY

EnextpomexaHiuny 0OpoOKy 3/IMCHIOIOTH B YMOBaxX MiCIIEBOTO
HarpiBy IIapy MeTally, IO 3HIMA€ThCS, MPU TMIJBEACHHI B 30HY
pi3aHHs eleKTpuyHOro crpymy Benukoi cuian (300—-1000 A) 1 manoi
Harnpyru (1-5 B). 3oHa nepes pi3aiabHOI0 KPOMKOIO pi3lis MPHU [IbOMY
HArpiBa€TbCd, IO 3HIKYE CHIY pi3aHHS 1 3MEHINYE MIOPCTKICTh
o0pobneHoi moBepxHi. [lpu enekTpoMexaHIYHOMY 3TJIa/KyBaHH1
BiIOyBaeTbcst  AeOpMyBaHHS MIKPOHEPIBHOCTEH TMOBEPXHi, IO
HaArpiBa€ThCAd 3a JOMOMOTOI0 E€JIEKTPUYHOTO CTPyMy. [HCTpyMeHTOM
ciyxuth G dzddbo { Side O dz'. dddo€ananus  TemioBoi
(TemnepaTypa B 30HI KOHTaKTy IHCTPyYMEHTa 1 3arOTOBKU JOCSTa€
800 — 900 °) 1 cusioBOi 111 3MIHIOE CTPYKTYPY 1 MEXaHI4H1 BJIAaCTUBOCTI
MIOBEPXHEBOTO 1IApY, MIIBUIIYIOYH HOTO TBEPAICTh 1 3HOCOCTIMKICTb.

3 dzy SIstetsj tetsL " 2 dz2@ (WBEAG OIstctsW

Ileit croci®0 oOpoOKkuM MeTajiB MOOYJAOBAaHUM Ha TETUIOBIN il
IMITYJIbCIB €JIEKTPUYHOTO CTPYMY, MOPYIITYBAHUX MiX €JIEKTPOJAMU —
IHCTpYMEHTOM 1 OOpoOJIFOBaHOIO  3aroTOBKOW. Mae  4oTupu
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PI3HOBHUJIM: €JIEKTPOICKPOBA, €IEKTPOIMITYJIbCHA, aHOHO-MEXaHIvHA 1
CJICKTPOKOHTAKTHA.

(dzy ¢ 5 g6 tetis® O BYayOrbess Ha i KOPOTKOYACHUX
ICKPOBUX PO3PSAIB (TPUBAIICT, MEHIIE OJHIE]T CTOTHCAYHOI YaCTKHU
CEeKyHJM) Ha OIpalboBaHUN Martepian. [ oTpuMaHHS I1CKpPOBHX
pO3ps/IiB  BUKOPUCTOBYIOTh €JIEKTPUUYHUN TEHEpaTop IMIYJbCIiB
oOMexxeHOoi moTyx HOCTI. OOpoOiroBaHa 3aroToBKa 1 €JIEKTPOA-
IHCTpYMEHT 3aHypIOIOTh B  JIEJEKTPUYHY piauHy. YacTUHKHU
PO3ILIABIICHOTO 1 BUIIAPOBYBAHOT'O METaly, MOTPAIUIIIOYN B PIiJIUHY,
IIBUJKO TBEPJHYTH 1 IEPETBOPIOIOTHCSA B MIKPOCKOIIYHI KyJbKH. [[f0
00pOOKYy 3aCTOCOBYIOTH IS MPOIIUTTS OTBOPIB MAajoro aiamerpa,
MPOPi3yBaHHs BY3bKHUX I1a31B 1 BUPI3aHHS IO KOHTYPY.

(dz S Istes’ BY &z dz¢ ) dz®sarae S B terB@iLoRiomy
30yDKEHH1 pO3ps/IiB MK MOBEPXHSIMH IHCTPYMEHTA Ta 3arOTOBKH 3a
JIOTIOMOTOI0 IMITYJIbCIB HAMNpPYTH, SIKI BUPOOJISIIOTHCS CHEIIAIbHUM
r€HEPaTOPOM, 110 A€ OLIbII TPUBAIUH 1 TOTYKHUWU TyTOBUM PO3PSIA.

[Tpu O dzts Higlpts O'd2 Uyg toys B s CTBOPCHHS
KOPOTKOYACHUX PO3PSAIiB BUKOPUCTOBYIOTh IIBUAKE TEPEMIIICHHS
IHCTpYMEHTa BIJIHOCHO OOpOOJIIOBAaHOI 3aroTOBKH. [HCTpyMEHTOM
CIIy’KaTh METAJIEBHI NIUCK, IO OOEPTAEThCS, METajeBa CTpiuka abo
IpiT. Y 30Hy 00pOOKH MOJA€EThCs eaeKTpoiiT. Ha moBepxHi 3aroToBKU
YTBOPIOETHCA CTPYMOHENPOBIAHA IUIIBKA. Y MICIAX 31TKHEHHS
3arOTOBKHU 3 IHCTPYMEHTOM BOHA BUAAISIETHCS. Y TBOPEHI B pE3yJIbTaTl
PO3psy YAaCTUHKU METay 13 30HH OOPOOKHM BUKHUJIAIOTHCS PYXOMHUM
1HCTpyMeHTOM. KpiMm epo3iiiHOi 111, JOCSITa€EThCA 1 €IEKTPOXIMIYHE
PO3UMHEHHA (MOJIIpYBaHHA) METaly; 3HATTS METaly HE3HayHEe MpH
BEJIMKI  IIOPCTKOCTI MOBEpXHI. B  pe3ynbTaTi  J10CATAETHCA
J3EpKATBbHUM OJMCK MOBEPXHI. 3a JOMOMOI0OI aHOJHO-MEXaHIYHOTO
MPOILIECY MOXHA pi3aTH MPOKAT 1 Mpopi3aTH Ma3u.

[Ipu J dzj S stets§ B dzlts@Qeldsdz i1t cTBOpeHHs
KOPOTKOYAaCHUX PO3PSAIiB BUKOPUCTOBYIOTh IIBUAKE TMEPEMIIICHHS
IHCTpyMEHTa BIJIHOCHO OOpOOJIFOBaHOT 3aroToBKM 0Oe3 mopjadi
CICKTPOJIITY.

41 dzj Slstesmn " A3 Ydz2O BB ¢ O.

[le cnoci6 00poOku BHpPOOIB y moTomi enekTpodity. Ilpu
00poO11i BUKOPUCTOBYIOTH MOCTIHHUM cTpyMm Hampyrowo 12 — 25 B i
JEMIEBUI €JIEKTPOIIT (BOJHUI PO3UMH KYXOHHOI COJ1). 3aCTOCOBYIOTh
IIpU BUTOTOBJICHHI JIeTaJIel CKJIaJHOI KOHQIryparii (mrtammnu, mpec-
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dbopMu Ta iH.), IJIs TpaBipyBaHHA, 3TJIAJKYBaHHS KpaiB, 3HATTS
3aIMPOK TOMIO.

5 dzj SlstesOBtcOL o dzO BB ¢ 0.

Cnoci0 mnoOynoBaHO Ha  €IEKTPOXIMIYHOMY  PO3YMHEHHI
TBEPJIOTO Martepialy TpU OJHOYACHOMY BHJIAJICHHI TMPOJIYKTIB
PO3YMHEHHS 13 30HM 00poOKu. Lleit MeTo1 BiApi3HAETHCS BiJ aHOIHO-
MEXaHIYHOT O0OpOOKM THUM, III0 BHUKOPUCTOBYETHCS TIJIBKH OJUH
IHCTPYMEHT —  €JNeKTPONpOBIAHMNA  abpa3uB 3  TpadiToBUM
HaroOBHIOBAYEeM, IO € OJHOYACHO 1 KaTOAOM, 1 IHCTPYMEHTOM, IO
BHUJIAJISIE AHOIHY TUTIBKY.

Jist enexkTpodi3UYHUX 1 EJIEeKTPOXIMIYHUX METOJIB 00poOKHU
XapaKTepHO BEICHHS MPOIECY MPH MPOCTOMY IMOCTYMNAJIbHOMY PYCl
IHCTPYMEHTY 3 KOIIIOBaHHSAM Horo (opMu 1Mo BCii 0OpoOstoBaHin
MOBEPXH1, MOKJIMBICTh 3MIHU TEXHOJOTTYHUX IMOKA3HHUKIB IMPOIIECY B
HIMPOKOMY Jiana3oHi, BIJACYTHICTh CHJIOBOI Jii Ha 0O0poOJOBaHy
3arOTOBKY, a TaKOXX HE3aJeKHICTh OOpOOIIOBAHOCTI MaTepiaity
3aroTOBKM Bl Moro B'sS3koCTi 1 TBepaocti. Ll mpoiecu mopiBHSHO
JIETKO aBTOMAaTU3YIOThCA.

6.odz! SOLO RSS9 O BBEtsB § O.

Cnoci0 mossirae 'y BIUIMBI  YJIBTPAa3BYKOM Ha PEYOBHUHY.
3acTOCOBYIOTh 111 OOpOOKM 3aroTOBOK 3 MaTepiaiay IMiJBHUILECHOI
KPHUXKOCTI (TBEpAl CIUIaBU, CKJIO, KBapll, MiHEpaJloKepamika, CUTAII,
anmas, repMmadiid, KpemHid 1 iH.). [Ipu pOMy OTPUMYIOTH TIIyXi 1
HACKpi3HI OTBOPU PI3HOTO TMepepidy, BY3bKI Ma3u, pi3i, pOOJIATH
00OpOoOKYy MOBEpPXOHb OOEpPTaHHS 1 BUKOHYIOTH 1HII omnepaiii. [Tpu
yJIbTPa3ByKOBOMY HUTI(DYyBaHHI 1 XOHIHTYBaHHI 3a0€3IE€UyIOThCA
3MEHIIIEHU TUCK aOpa3MBHOIO I1HCTPYMEHTY Ha 0OpOOIIOBaHy
3aroTOBKY 1 MEHIIIE€ 3aCOJFOBAHHS IHCTPYMEHTY.

7. dzj SlstetsW " LS slsj tedz’ YydzO B tetsB & O.

3M1MCHIOIOTH 3a JIOOMOTO0 JpKepesia Teria, 0 YTBOPIOETHCS B
pe3yJibTaTi KOHIIEHTpAallli €Heprii My4YKa €JIEKTPOHIB, 10HIB, (POTOHIB 1
BUIMAPOBYBAaHHS Martepiaiy. Jlo TaKMX METO/IIB HaJeKaTh €JIEKTPOHHO-
IPOMEHEBA, 10HHO-IPOMEHEBA Ta CBITJIONPOMEHEBa (Jla3epHa)
0o0poOka. Ili MeToau 3aCTOCOBYIOTh JJIsl MPOITUTTS IPIOHUX OTBOPIB 1
Na3iB y TOHKUX JIETANIAX, a TAKOXK JJIsI IX pO3pi3aHHS.

8./]BttsBC O HEkzetsodd f dzOL dztso d d3

[IpoBoAUTBECA 32 JONOMOrOK NAJIbHUKA, B SKOMY AYTOBUU
pO3psiA BUHUKAE Y BY3bKOMY €JIEKTPUYHO HEUTPAIbHOMY KaHAJIl MIXK
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JIBOMa €JIEKTPOJaMH. Y3J0BXK CTOBMA IyTHU MPOMYCKAIOTh ra3, SKui y
30H1 PO3pSANY 10HI3YEThCS, HAOYBA€ BJACTUBOCTEH IIJIa3MHU 1 BUXOAUTH
3 MaJlbHUKA Yy BUIJIS1I CTPYMEHsSI, SIKMM SICKpaBO CBITUTBHCS 1 Mae
temmepatypy 15000 °C. 3a 7omomMoror 11boro BUay 0OpoOKH MOKHA
HAHOCHUTH MOKPUTTS 1 pi3aTH 3aTOTOBKH 3 PI3HOMAHITHUX MaTepialliB —
MPOBIJIHUKIB, HAMIBOPOBIIHUKIB 1 [I€JNEKTpUKiB. KpiMm pizaHHs
najbHUKaMH, MOXHA 3/I1MCHIOBATH CTPYTaHHS MOBEPXOHb, MIJTOTOBKY
KPOMOK JIUCTIB 3 HEPKaBilOUOi CTajl Ta 1HIIMX METAIIB 1 CIUIABIB i
3BApPIOBAHHSIM.

Q. jtedy YydzGs j tc B Witle@ tssB tetsB € O.

[{ro 0O6poOKy 3aCTOCOBYIOTH JJis 3MIHH (PI3UKO-MEXaHIYHHUX 1
(G13UKO-XIMIYHUX ~ BJIAQCTMBOCTEM  MeTadiB, IO  BH3HAYAIOThH
TE€XHOJIOT14HI 1 eKCIUTyaTalliiHl XapaKTepUCTUKH JeTaleH.

[Ipu TepmiunHiii 00poOIl BiAOYyBarOThCS CTPYKTYpHI 1 (Da3oBi
3MiHU, a TaKOX 3MIHM HaMpy>XEHOro crany Metainy. OCHOBHI BUIU
TepMIYHOT 0OOpOOKHM — Bijmal, HOpMali3allis, 3arapTyBaHHs 1 BIAITYCK,
MOJIINIIEHHS 1 CTapIHHS.

Bi g n(aarpis no temmneparypu Buiie Ag Ha 30-50 °C i
oxonomkeHHs 31 mBuAKICTIO 100—200 °C/roa. s ByTIenieBuX cTanei
1 20—70 °C/rog — st TIETOBaHWX) 3arOTOBOK 31 CTaJIEH MMPOBOIATH IS
3HWKEHHSI TBEPJAOCTI, TMIJABUIIEHHS IUIACTUYHOCTI 1 OTpPUMAaHHS
OJIHOPIJIHO1 IP1IOHO3EPHUCTOL CTPYKTYPH.

Ho p Mma ni Bamd| tt@®1i OLIBII BHCOKOI MIITHOCTI, HIX
BIJINAJ, Yyepe3 OUIbIIy MIBUJIKICTH OXOJOJKEHHS (TIiCIs HarpiBaHHS
3arOTOBKY OXOJIO/)KYIOTh Ha TOBITPI).

3ar apTy®6@3HeHyd B 3ar0OTOBKax 31 CTajl CTPYKTypY
HAMBUINOI TBEPAOCTI (MiCJsl HArpiBaHHS OXOJOMKEHHS 3/1MCHIOETHCS
3aHYpEHHSIM 3arOTOBKH Yy BOAY a00 Maclo, 10 MarTh TEMIIEPATYPY
20-25 °C).

Bi A4 N ya@3xedye OUTBITY TUTACTUIHICTh MaTepiaidy 1 3HATTS
3IMIIKOBUX HAmpyr. 3ajeXHO BiJ TeMmepaTypu HarpiBaHHsS
pPO3pI3HSIOTh TPU BUAM BiAnmycky: Hu3bkui (mpu 120-250 °C),
cepenniii (mpu 350450 °C) 1 Bucokwii (mpu 500—680 °C).

KoMm0iHOBaHy TepMiuHY 0OpOOKY 3aroTOBOK 13 KOHCTPYKIIMHUX
CTajed, IO CKJIAJa€eThCsd 3 TOBHOTO 3arapTOBYBaHHS 1 BHCOKOTO
BilNyCKY, HA3MBalOTL N O /i N WE HH A M

XiMmiko-TepMiuyHa 00poOka BigOyBaeTbcss 3 AUQY3iHHUM
HACUYEHHSAM MOBEPXHEBUX IIApIB 3arOTOBKM PIZHUMH €JIEMEHTaMU;
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Ipy 1IbOMY XIMIYHHMH CKJaJ TOBEPXHEBOTO IMapy 3MIHIOETHCA. Jlo
XIMIKO-TEpMIYHOiI OOpOOKM HalexaTh IEeMeHTalld (KOKCyBaHH:),
a30TyBaHHS, I[laHyBaHHS, AJITYBaHHS, XPOMYBAHHS, CHUJIIIIIOBAHHS 1
CyJb(iayBaHHS.

Lle Me H T sigd caboro mpoliec 30aradyeHHs MOBEPXHEBOI'O
mapy (0,5-2,2 mMM) HU3BKOBYIJIEIEBOi cTajii Byrieuem. Iloganbiie
3arapTyBaHHA HaJa€ TIOBEPXHEBOMY IIIApy BHUCOKOi TBEPAOCTI
(HRC 64-66) i B'I3KOCTI CEpIICBUHU Ta IIABHUINYE 3HOCOCTIMKICTD i
BTOMHY MIiLHICTh JeTani. LleMenTalito 3A1HCHIOIOTh Y TBEPAOMY a0
razonoaioHoMy KkapOropuzaTopi mipu Ttemneparypi  920-1050 °C.
3a3Buyail IeMEeHTalli MIJJAI0Th HE BCl, a JMIIE OKpEeMl MOBEpPXHI
3aroTOBOK, TOMY HEIIEMEHTOBaHI MOBEPXHI MalOTh OYTH 130JIbOBAHI.
IcHyIOTH pi13HI CHOCOOM 130JIFOBaHHS: OOMITHEHHS, 3aCTOCYBaHHS
CHeIlaJbHUX 00Ma30K, MPU3HAYCHHS MPUITYCKIB, 110 BUAAISIOTHCA 13
3arOTOBKM TIICJIS IIEMEHTallll a0 3araptyBaHHi. B ocTtaHHbOMY
BUMNAJKY B TEXHOJIOTITYHOMY MPOLECI BUTOTOBJIEHHS I€Tall Ha MEPIINX
eTarax oOpoOJISIIOTh ITOBEPXHI 3arOTOBKH, IO MiIATAIOTh IEMEHTAIIl1
3 TPUITYCKOM MiJi 0OpoOKy micisi 3arapTyBaHHs. Pelity moBepXoHb
abo He 00poO0sAI0Th, a00 0OpPOOJNSIOTH 3 MPUIMYCKOM, sikui y 1,5-
2 pa3u TEpEeBUINY€E 3aJlaHy TJIMOWHY IeMeHToBaHoro Imapy. Ilicis
IIEMEHTAIll 3axWCHI 1 IIEMEHTOBAaHI IMapu 3 IUX TIOBEPXOHb
BUJIAJISIIOTh, 1 3aTOTOBKY HAIPaBJIAIOTh HA 3arapTyBaHHS, B Pe3yJIbTaTi
4Oro BHUCOKOI TBEPAOCTI HAOYBAIOTh TUIbKU LIEMEHTOBAH1 TOBEPXHI.

Lli aHYy B a#kH fi IeMeHTamis, NiABUILYE TBEPIICTh
MOBEPXHEBOTO IIapy, 3HOCOCTIMKICTh 1 BTOMHY MIilHICTB. [Iporiec
HACUYEHHS MOBEPXHEBOTO APy MaTepialy BYTJEleM MPOBOIATH TIPH
temnepatypi 820-950 °C 13 3acTocyBaHHAM SIK KapOOpU3aTOpy
HIaHICTUX 3'€qHaHb (PIAKUX, TazonoAiOHuX, TBepaAux). llianyBaHH:
3a0e3Meuye BEJIUKY 3HOCOCTIMKICTh, HDK IIEMEHTAIlisl, Yepe3 BMICT Y
MOBEPXHEBOMY IIIapi a30Ty.

A 3 O T \H B &B4CTOCOBYIOTh JJIsi  IIJIBUIICHHS TBEPAOCTI,
3HOCOCTIMKOCTI 1 MeXl BHUTPHUBAJIOCTI JeTajeld MalluH, 10
BUTOTOBJISIFOTHCS 3 JICTOBAHUX CTajiel 1 yaByHy. Jlo a3oTyBaHHs AeTail
MIJJJaI0Th TapTYBaHHIO 1 BHUCOKOMY BIANYCKY, HMPOBOASTH YUCTOBY
00pOOKYy 3aroTOBKM, a MICJS a30TYBaHHS — 03/100JIIOBAJIbHY 0OPOOKY
(ToHke mnUTiQyBaHHS, MPUTHUPAHHS, JOBEACHHS ToIO). HacuueHHs
azoroM mpoBoaaATh mpu Temmepatypi 500—600 °C y mydemssx abo
KOHTEHEepax, yepe3 Kl MPOMyCKaloTh amiak. A30TYBaHHIO MiITal0Th
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JUIe OKpeMl TMOBEpPXHI, BCl IHIN 3aXMINAIOTh TalbBaHIYHUM
JTyMHHAM. A30TyBaHHs — OLIbII TPUBAJIUN MPOIIEC, HK IEMEHTAIlis,
o norpedye 50—60 rog BUTPUMKHU MPU TOBIIHUHI a30TOBAHOTO IIapy,
o He nepesuiye 0,5 Mm.

1 d ¢ tcd o dejardddatpocroi kondirypauii (BajiiB, ILIaHOK,
IUTUT) YCYBalOTh MICHs TEPMIYHOT 0OpPOOKH MPABKOIO, @ CIIOTBOPEHHS
po3MipiB — nutipyBaHHsAM. J[JIs 3MEHIIEHHSI BUKPUBJICHHSI 3arOTOBOK
iX 3arapTyBaHHS BUKOHYIOTH Y IITaMIIaX a00 B TApTIBHUX MalllHaX.

10/ BtesB S O BJL LdgwlIslsw Mmistekzy ¢ d.

Ilet Metom o0OpoOKM 3aroTOBOK TIOJSITAE B TUIACTHYHIM
nedopmailii IXHbOTO MaTepiany 06e3 yTBOpeHHs CTpYyKku. [lmacTuuHiii
nedopmariii miggar0Th 3HAYHI OOCSTH MaTepiaay 3aroToBKH abo ii
MOBEpPXHEBI  Imapu. Y  TMEpHuioMy  BHUNAAKy  BiIOyBaeTbCs
GbopMOYTBOPEHHS HOBHUX €JEMEHTIB 3aroToBku (pi3i, 3yO04acTHX
NOBEPXOHb, HUTINIB, pU(IEHBb), Y APYromMy BHUMIAAKY BIIOYBa€ThCA
00poOKa MOBEPXOHB IUIAXOM 3TaPKyBaHHS HEPIBHOCTEH 1 3MIITHEHHS
MOBEPXHEBOTO 1IAPy 3arOTOBKHU.

OO6poOKy MOBEPXOHBb 3IMCHIOIOTh HAKOYYBAaHHSIM 30BHIIIHIX
MOBEPXOHb  YIIUIbHIOBAIBHUMHU  pOJIMKamMH (200  KyJbKaMH),
PO3KOYYBAaHHSIM  UWJIIHAPUYHUX  OTBOPIB  POJUKOBUMH  abo
KYJbKOBUMH pO3KaTKaMH, JIOPHYBaHHSIM OTBOpIB, KalliOpyBaHHSIM
OTBOPIB KyJIbKaMu a00 ONpaBKaMH, ajMa3HUM BUIJIQKyBaHHSIM
MOBEpXOHb 00epTaHHA. L[[i MeTonW NPOAYKTHBHI 1 3a0€3MEUyIOTh
BHUCOKY SIKICTh TIOBEPXHi; 00poOKa MPOBOAUTHCA HA YHIBEPCAIbHOMY
00Na[HAHHI 1 JIeTKO aBTOMAaTU3YeThCs. 1 Tepeaye 4ncToBa 0OpoOKa
(4MCTOBE TOYIHHS 1 PO3TOUYBAHHS, HOTIEPEAHE POITOPTAHHS).

Ilepen 00poOKOIO pi3aHHSIM 3arOTOBKM YacTO MiJJIA0Th
tockomy abo o6'emuomy & O t6 B Iz sndnpzclzé. Mera 11iei onepartii —
MIJBUIIICHHS TOYHOCTI PO3MIpPIB 3arOTOBKH 1 3MEHIIIEHHS MPUITYCKY
i modanbiry o0poOky. Ilepenq unMcToBOIO 00pOOKOIO 3aroTOBKHU
HEPIJIKO MIAAAI0Th APIOOCTPYMUHHIN 0OpOOII /715 MiABUILEHHS SKOCTI
noBepxHeBoro 1mapy. I[loBepxHeBa 00poOka 0Oe3 3HATTS CTPYKKHU
3aCTOCOBYEThCA JUIA IUIACTUYHMX 1 KPUXKUX (Cipuil 4YaByH)
MarepiaiiB. AJMa3He BUIIAJKYBaHHS 3aCTOCOBYIOTH sl 0OpPOOKHU
MOBEPXOHb 3arapTOBAHUX JeTaJeH.

1. ydh j dzgdzv H JjIsOdzg 2 .

['oToBi geranmi MalmMH TEepe]] OCTAaTOYHUM MPUKWMaHHAM
OUMINAIOTh BiJ CHIAIB OXOJOJHOI PIAWHHU, CTPYXKKH 1 1HIIHUX
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3a0pyaHeHb. Tidbku 3a 1I1l€i YyMOBHM MOXHa BHUKOHATH SKICHUH
KOHTpOJIb. JleTami, sIKi HaaXOIATh HAa KOHTPOJIb, MUIOTH y MHIHUX
Oakax abo mamMHax. B olHOKkaMepHiil MalliMHI MUWHHUI PO3YMH, 1110
MOIA€THCSI HACOCOM, IHTEHCMBHO OOMUBAE JIeTalll 3 YCiX OOKIB; pO3UHH
CTIKa€ y BIJACTIMHMK 1, TPOUIIOBIIN Yyepe3 (UIbTP, 3HOBY HAAXOIUTH Y
Hacoc. Temmeparypa wmuitHoro po3uuHy 60-80 °C, Tomy ngeraini,
BUMINIOBIIA 3  MAaIllMHU, JOCUTh  IIBHJAKO  IPOCYLIYIOTHCS.
3aCTOCOBYIOTh JBOKAMEpPHI MHUIHHI MAaIllMHM: B TEpIIi KaMmepi
BUKOHYIOTh MUTTS, B JpYrid — OMOJICKYBaHHA JACTaJed IS
BUJIAJICHHS 3aJMINKIB MHWHOTO pPO34YMHY. [HOAI MWITHI MammHU
320€3MeUyI0Th CYIIMIbHUMU KaMepaMu (TpUKaMEPHI MAIIIMHU ).

Benuki gerani (Kopmycu, CTAaHUHU) niepe] 00pOOKOI0 OUUIIAIOTh
NPUBOAHUMHU CTaJE€BUMH IIMITKAMH 3 TOJAIBIIAM OOyBaHHAM
CTPYMEHEM CTHUCHEHOTro noBiTps. [lepen KOHTpoieM Il AeTanl TakoxXK
OUHIIAOTh.

3a J0MOMOrOI0 YyIBTPa3BYKy MOKHA OYHWIIATH HE TUIbKU
30BHINIHI, aj€ 1 BaXKOJOCTYIIHI BHYTPIIIHI TOBEPXHI JpiOHUX
neraneit. Ileit MeTon CKIAmaeTbCs 3 TPHOX €TaIlB: IOMEPEIHHOTO
MUTTS JIeTalield, yJIbTPAa3BYKOBOTO OYMILNECHHS Ta OMOJIICKYBaHHS
JeTajiel 4YUCTUM MHUHUM PO3YMHOM (TacoM, TPHUXJIOPETUICHOM,
YOTUPUXJIOPUCTUM BYTIICLIEM 1 1H.).

PerenbHe ouwnilieHHs AeTajield — HEOOXIJHa yMOBa SIKICHOTO
CKJIaaHHs BUPOOiB [29].

44MeTOaAMN NOKPUTTSA peTanemn

VY MammHOOyIyBaHHI 3aCTOCOBYIOTh MOKPHUTTS: JakodapOoBi,
rajJbBaHIYHI, OKHCHUMH 1 IJIACTMACOBHMH IIJTIBKAMH.

| OC W OteB 59 ' 3affrdsdByi@th IsHs NekopaTuBHi, 15
3aXUCTY METAJIIEBUX MMOBEPXOHb Bij KOPO3ii 1 AEpEB'THUX — Bi BOJIOTH 1
3arHuBaHHs. [Ipouiec HaHeceHHs JakopapOOBUX TOKPUTTIB Yy
3araJlbHOMY BHIIQJIKy CKJIQJA€TbCA 3 TPbOX OCHOBHHUX €TalllB:
MiATOTOBKU MOBEPXHI, 1i papOyBaHHs 1 cyiiHHA, 00poOku. [linroroBka
MOBEPXHI TMOJSATa€e B 1 OUMILNEHHI, BUPIBHIOBAHHI, I'PYHTOBAaHHI Ta
IINAKJIIOBaHHI 3 MOAAIbIINM IUTiPyBaHHAM. OUMIIEHHS BUKOHYIOTH
XiMIYyHUM 200  MeXaHIYHMM  (TCKOCTPYMHUHHOIO  OOpOOKOIO,
nuTipyBaHHSIM TMEPEHOCHUMHU MaIllMHAMU 1 CTaJIeBUMU TPUBOJHUMU
IIITKaMK) BIULIMBOM. J[JIs1 BUAaeHHs CJIiIB Macia JeTalll IPOMUBAIOTh
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y MUHHHUX arperarax y 3HEKUPIOBAJIbHUX PO3YMHAX a00 HArpiBaroTh
(sxmo momyctumo) g0 250-300 °C. IloBepxHiI BENIHMKUX JeTajiel
OYHIIAIOTh OPTaHIYHUMHU PO3UMHAMH.

[ToBepxHiI BENUKUX JUCTOIITAMIIOBAHUX JETalled BUPIBHIOIOTH
[UIIXOM TAastHHS OJIOB'SHO-CBUHIEBUMH TMPUIOSIMU 3  TOJAJBIINM
3QUUILICHHSM, a TIOBEPXHI BEJIMKUX BUJIMBKIB — HUTI(DYBaHHSIM PyYHUMU
MaliMHaMu. BUKOPHUCTOBYIOTh TaKOX Ta30MOJyMEHEBE HaMWICHHS
miacTMacaMM 3 TOJANbIIMM  HUIIYBaHHAM AC(EKTHUX  MICIIb.
[pYHTOBKY HAHOCAThL Ha IiATOTOBIEHY MOBEPXHIO JUIL MIIHOTO
34YEIJICHHS 3 HEI0 HACTYMHOTO MOKPUTTA. 3aCTOCOBYIOThH JAKOMACIISIHI,
01TyMOMacCJIsiHI, HITPOPO3YMHHI 1 BOJIOPO3YMHHI IPYHTU. 3arpyHTOBaHY
MOBEPXHIO MIJIaI0Th IIMAKIOBaHHIO. TOBIIMHA IIMAKIIBHOTO IIapy
Mae OyTH MIHIMQJIbHOI; MPHU BEJMKIA TOBIIMHI IIapy 3HUKYETHCS
MIIHICTDh TOKPUTTS. Haitb11b110r0 3acTOCYBaHHS B MAaIlIMHOOY/TyBaHHI
HAOy/IM  JJAKOMAacJsiHi 1 IIBUJKOBUCHXAOUl  HITPOIIAKIIIBKH.
HepiBHOCTI 3ammakibOBaHUX TMOBEPXOHb YCYBAIOTh MNLTI(YBaHHAM
MEXaHI130BaHUM 1HCTPYMEHTOM.

®apOyBaHHSI TOBEPXHI BUKOHYIOTh OJHUM al00 JeKUIbKOMa
mapamu. [ ¢papOyBaHHS 3aCTOCOBYIOTh MacsHI Ta emaseBi gapou i
naku. EmaneBt ¢papou noaisisitoTh Ha MacIisiHi, HITPO- 1 CIIUPTOBI €MaJli.
Tepmin cymniaas HiTpoemanier 3040 xB. Ilpu BucuxaHHi BOHU
YTBOPIOIOTh TBEPAMM OMUCKyuui map. TpuBamicTh CyILIIHHS MACIISIHUX
1 cnupToBUX emaineit 24—48 rog.

Y  mamumHOOyIyBaHHI  3aCTOCOBYIOTH KUIbKAa  METOMIB
dapOyBanns. { 2 YW@e &izdzv  {f juezotgefyesmonepenaporo
3aXUCTYy  CYMDKHMX  HedapOOBaHMX  MOUISIHOK,  aj€  BOHO
MajonpoayktupHe (mo 10-12 MZ/TON IS BEJIMKHUX BIJIKPUTHX
MOBEPXOHb) 1 HE3pPYYHE TMpU PoOOTI 3 IMIBUIAKOBUCHUXAIOUUMHU
Matepiasiamu. Brpatu ¢apOu mpu nboMy METOJI CKIanaroTh Ao 5 %.
A OB 8azdzY to s L thafi@zayndadatuplsae 1 BucokonpoyKTHBHE,
BOHO JI03BOJISIE HAHOCUTH IIBUKOBUCHXAIOUl JlakopapOOBi Marepiaiu
(HITpOJIaKH, HITpOEMayi) 3 YTBOPEHHSM pIBHOI TJaJKOI TMOBEPXHI.
Mertonq 7erko aBTOMATM3YEThCS 3a JOMOMOTOI0  CHEIIaIbHUX
YCTAHOBOK 1 TPOMHCIOBUX poOOTIB. PO3pi3HAIOTE MEXaHIuHE,
MOBITPsIHE Ta  OE3MOBITPSIHE  PO3MWICHHS 1  PO3MUJICHHS B
enekTpocratnyHoMy Tmonmi. Ilpu d3j - Odz' Y dzts A3z dadts L f d dz
nomaeTbess 10 QopcyHkn HacocoMm. Ilpm ff s " IsteWw dzs iz tetsL
dapba pO3MUITIOETHCS B CTPYMEHI CTUCHEHOTO TOBITPS 1 Y BHIJISIL
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TyMaHy NEPEHOCUTHCA Ha MOBEpXHIO. [IpOyKTUBHICTH ILOTO METOY
30 — 80 m*rom, a Brpatu (apbu 40-50%. Ilpu B j L f 59 ' IstcW dz
tetsL § d diapodzelziarpitomy mo 70-90 °C crani mix TuckoM 20—
40 xrc/cM? BUKHMAAETHCS 3 COIUIA 1 PO3MWIOEThes. Llel metonm mac
3MOT'y 3aCTOCOBYBAaTH OUIBII B'sI3KI MaTepiayiv, 110 CKOPOUYY€E BUTPATH
pO3UMHHMKA 1 4ac cymnHHSA. Btpatu ¢dapbu npu mnpomy MeTol
cranoBiath  25-50 %, a mnpoxyktusaicte 50-200 wm%rox. Ilpm
W OteB z 9 O dzdz' 3] 4 dzj C Is tedmfipis Qusndempdzts A3iz
PO3MUIIIOBAYEM 1 TMEPEHOCUTHCS HA TMOBEPXHIO METAJIEBOTO BHUPOOY,
KU OTPUMY€ TO3WTHUBHUN 3apsij BiA JpKepela MOCTIHHOTO CTPyMy
BHCOKOI Harpyry (po3MuioBad Ma€e HeraTUBHUM 3apsia). Llum meTogom
MoHa (hapOyBaTH 1 HEMETaJIEBI JIeTall, MOMIIA0YX 32 HUMHU METajeBl
exkpanu. Brpatu dapOu cranoBmsath MeHiie S5 %. [Ipu npomy mertomi
MOJIMIITYIOTECI  YMOBH  POOOTH, 3a0e3MeuyeThcsi JOCUTh BHCOKA
NPOXYKTHUBHICTL (50 M?/rom) i CTBOPIOIOTBCS YMOBH KOMILIEKCHOI
aBTOMaTH3aIlii mporecy ¢papoyBaHHSI.

A O & &lzdzw L O dzizstejoctedasdg 3mebinbmioro vy
BEJIMKOCEPITHOMY 1 MacOBOMY BUPOOHMIITBI JieTajiel mpocToi (popMu.
@apOyBaHHSI 3aHYPEHHSIM MOJIATa€ B 3aHYPEHHI JIeTalll y BaHHY 3
(dapOoto, MpuyoMy JAeTallb OINYCKAETHCS B HEPYXOMY BaHHY abo
(pizmie) BaHHA MiAHIMAETHCS 10 ACTaTl.

MexaHi3oBaHa ycTaHOBKa Juisi  (apOyBaHHS  3aHYpPEHHSIM
CKJIQJJA€ThCA 3 BaHH, 10 MalOTh (POPMy Tparellii, 1 CyIIUIbHUX KaMep,
0 CTAHOBJIATh E€IWHHWHA arperar, KU OOCIIyTOBYETHCS ITiJBICHUM
KOHBeEpOM. Po3Mipu BaHH 1 KaMmep 3aJiexkaTh BiJl ra0apUTHUX PO3MIPIB
netane, mo (hapOyroThes.

A O B #3izd4fts dzd 9 OxdadarorlgeThes 11 BeMKOradapuTHUX
JIeTalie 3 BEJIMKUMU TIOBEPXHSIMH, KOJM 3aCTOCYBaTH 3aHYpPEHHS
BaXKO. YcTaTKyBaHHS I GapOyBaHHS MOJIMBAHHSAM BHUTOTOBIISIETHCS
JIBOX BHUJIIB - JJIsI pyYHOTO Ta MEXaH130BaHOTO TOJIMBAHHSI.

VYcraHoBka MJis PYYHOTrO TIOJIMBAHHSI CKJIQaeThesi 3 Oaka-
po3AaBaibHUKA, B SIKHH HACOCOM MoJaeThest ¢apba abo yak; podoyoro
CTOJIy JIJISl YKJIQIaHHS JIeTall, mo GapOyeThes; MlaHTa, 110 HAIIPaBJIse
(dbapOy 3 Oaka Ha JieTalib, 1 BAHHH, B SIKYy CTiKae ¢apoa.

VYcraHoBka IS MEXaHI30BaHOTO TIOJIUBaHHA Ma€ Kamepy 3
dbopcyHkamu, 10 HaNpaBJIsIOTh GapOy Ha AeTanb, ska ¢apOyeThes, 1
pe3epByap mij KaMmeporo, B KU cTikae ¢gapoda, 110 HATXOAUTH IICHs
dbinpTparllli y GopCyHKH.
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®apOyBaHHs B OapabaHax, aBTOMarax Ta IHIIUX CIEMAIbHUX
NPUCTPOSIX  3aCTOCOBYETHhCS Il NIpIOHMX  JAeTaliei  MacoBOTO
BUPOOHUIITBA.

®dapOyBanHs Moxke OyTH CTalloHapHUM (BUPIO HEpyXOoMHii) i
pyxomMuM (BUPIO MEepeMIIIA€THCS).

B aBTOMaTHM30BaHOMY BHPOOHHMIITBI 3aCTOCOBYIOTH w O B &lzdzW
BB sSsH A3 | dzj.S3lepepSokysatd jnerdzii miaBimyoTh Ha
JaHIIOTOBOMY KOHBeepi. Ha poGouomy Micii iX MiIKIIOYaIOTh [0
MO3UTHBHOTO TIOJIOCA TEHEPATOpa 1 3aHYPIOIOTh Y pe3epByap 3 BOJO-
po3unHHOWO (apooro. Ilpu npboMmy mMeromi BTpatu gapOu HE MepeBU-
myroTh 5 %. YM0oBH poOOTH HEMIKIVIMBI I 340POB'S 1 BOrHeOe3neu-
Hi. MeTon 3aHypeHHS € MPOAYKTHUBHUM 1 JICIIEBUM B YMOBaX MacOBOTO
(dbapOyBaHHS HEBEIMKUX JIeTajel 3 J0Ope OOTIYHOI MOBEPXHEIO.

[Ipu d¢apOyBanHi NOMWUBAHHAM JeTalb, ska (apOyeThes,
nepeOyBae B mapax poO3UYMHHHKA MEBHHUM Yac, MPOTATOM sKoro dapba
PO3TIKAETHCS MO MOBEPXHI PIBHOMIpHUM I1apoM. [[OKpUTTS BUXOAUTH
TJIAJIKUM, HETIOPUCTHUM 1 OJJTHAKOBO1 TOBIIIMHH.

Sxicte makodapOOBOTO TMOKPUTTA 3alCKHUTh B  CIIOCOOY
cymrinas. 4 M dzdae ckmaguuii XiMigamii mporiec, 10 CKIaaaeThes 3
BUIAPOBYBAHHSI PO3YMHHUKA 1 OKMCHEHHSI a00 MojiMepu3allii MIiBKH.
Po3pi3HstOTh CylIiHHA NOpupoaHe 1 mTydHe. l[lpupoane cyuniHHS
3MIMCHIOTH TIpu Temreparypl 18—25 °C mpoTarom TpUBajioro 4yacy.
[IITyyHe cyuIiHHS TPUCKOPIOE TMPOLEC BUCUXAHHS IUIBKH 1 3HAYHO
MOKpaIlye SKICTh TOKPUTTA. ICHye Kigbka CHOCOOIB IITYYHOTO
cyunHHs. HalO1np nommpeHe KOHBEKIIMHE CylIiHHSA. BoHo mossirae
y HarpiBaHHl 3adapOoBaHMX JeTajed TrapsyuM TMOBITPAM Y
CHeIlialbHUX CyIIapkKaxX. YTBOPEHa IMPH IbOMY KipKa MepelIkoHKae
3HUKHEHHIO PO3YMHHUKA, 110 TTOJ0BXKYE Yac CyIIIHHS.

Uj tdBstcOH " Oy ' Gadejekrofmlz hanedzdz) rammose)
noOyAoBaHe Ha MOTJIMHAHHI 1H(pauepBOHUX MPOMEHIB 1M0(apOOBAHOIO
noBepxHero. CylIiHHA TUTIBKY MTOYMHAETHCS 3 HUXKHIX 1IapIB TOKPUTTA,
YUM TIPUCKOPIOETHCS BHUIIAPOBYBAHHS PO3YMHHHMKA. Yac CymIiHHS
ckopouyeThcss y 95—10 paziB, a SKICTb IUIIBKA IIJBUIIYETHCA.
wdzH Iz § W'D dedzdhextuBrne; BoHO 0OOMEKEHE HEOOXIiTHICTIO
BUTOTOBJICHHS (baabIIMBUX (TOMHIIKOBHX) 1HYKTOpIB i
3aapOOBYyBaHHSM J€Tanei TUILKY 31 CTPYMOIPOBITHUX MaTepialiB.

g zh dzdzv mistcz 3O d3d o hdoriscoBiEThcs RO MIS 5

MacoBOMY BHMPOOHHIITBI OJHOTHUIIHMX CTaleBuUX aetaneil. d z M dzdzW
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" deW te Oy J te o ts dzd dzgfroclsieisc jdzyagaia neranei,
MOKPUTHUX KOJILOPOBUMHU €MAJISIMHU.

Bubip crocoOy cylnHHS 3aleXuTh BIJI XapakTepy 1 o0cAary
BUpOOHHUIITBA 1 BiA BuAy JakodapOoBux MatepiamiB. TpuBamicTh
CYyIIIHHS Ta TeIUIOBUA PEXKHUM NPUHUMAIOTBCS BIAMOBIAHO 110
BJIACTMBOCTEH J1ako(apOOBUX MaTepiaiB.

OO0pobka modapboBaHOI  MOBEPXHI  MICTUTh  JIaKyBaHHA,
HOTipyBaHHA Ta XyA0kHE opopmiteHns. [ O G Iz o iioerdayt crivikicTh
MOKPUTTA 1 Hajae MHoMy OJIMCKY; JIAaKOBE IOKPUTTS HAHOCATH Ha
nodapOoBaHy MOBEPXHIO B 0JuH abo0 Kinbka mmiapis. [lpu f S dz° tcz 9 O da
JOCSTAa€ThCA  OJMMCKy4Ya TIOBEPXHS 3a  JIONIOMOTOI0  (PeTpoBUX
MOJTIPYBAJIbHUX KPYTiB a00 IIKYPOK 13 3aCTOCYBaHHSM CIHEIlaJbHUX
mact. Mz H 5y dz s W tsdpaigtirpedzapticcenHss By3bKHX
JICKOPATUBHUX JIiHIH (IUpyBaHHS), PUCYHKIB 1 (DaOpUIHHUX 3HAKIB.

VY neskux Bumaakax (apOyBaHHs JeTalied 3M1MCHIOIOTH OlIbII
MIPOCTUM TEXHOJIOTIYHUM CIOCOOOM 0O€3 BHpPIBHIOBAHHS TOBEPXHI,
HIMaKIOBaHHsA Ta o0poOku (papOyBaHHS 3aJHIX MOCTIB aBTOMOOLIS,
KOpOOOK mepeay Ta iHImuxX BUpoOiB). B oguux Bunagkax dhapOoyBaHHS
€JIEMEHTIB MAIlIMHU 31MCHIOIOTH J0 11 3arajJIbHOr0 CKJIaJaHHS, B IHIIHNX —
(GapOyBaHHIO MIAJAIOTh OCTATOYHO CKIIAJICHY 1 MEPEBIPEHY MAaIlUHY
(MeTasopi3aibHI BEPCTATH Ta 1HIIE TEXHOJIOTTYHE 00JIaTHAHHSA).

] Odz 9 Odz' y dz' — mdfrdscgi i1 Isid¥101 ToBIIMHY, SKi
HAHOCSATh METOJOM EJEKTPOJITUYHOTO OCAKEHHSI Ha TMOBEPXHIO
BUPOOIB JI 3aXHMCTY BiJl KOPO3ii 1 MEXaHIYHOTO 3HOCY, JEKOPATUBHOTO
03700JICHHSI, @ TaKOX HaJaHHS TOBEPXHI CHeliadbHUX (PI3UYHUX 1
XIMIYHUX BiacTHBOCTEH. [Iporiec HaHECEHHSI TTOKPUTTS CKIIATAETHCS 3
orepauiid miAroTOBKA MOBEPXHI MEpe]l MOKPUTTIM, HOrO0 HAaHECEHHS 1
noyipyBaHHs (SIKIIO MOTPiOHO). ITigroroBka moBepxHi JeTanel nepen
MOKPUTTSM BKIFOYAa€e MUIYyBaHHS, TIOMIPYBaHHS 1 3HEKUPCHHS.
XapakTepUCTUKY TaIbBaHIYHUX MTOKPUTTIB TTOAaHO B Ta0II. 4.5.

ITokpuTTS HIKEIHLKOOAIBTOBUMHM CILIABAMM ITIJIBUIITYE TBEPHICTb,
[UHK-KaJIMIEBUMH  CIUIABaMH  MIJIBUIIYE  KOPO3IMHY  CTIMKICTB,
CBUHIICBO-OJIOB'SHUMHU CIIJIJaBaMH 3MEHIIY€ TOPUCTICTh 1 TMOKpAIIye
30BHIIIHINA BUrsiA. LI MOKpUTTS HAHOCSTH TajJbBAHOTEPMIYHUM abOo
Tepmoandy3iitHuM criocodamu. CYyTHICTh OCTAHHBOTO TOJISITAE B TOMY,
0 OKpeMl MeTaJli HAHOCATh Ha JeTallb TOCIIJIOBHO, a TMpHU
NOJAJIBIIIOMY HAarpiBaHHI BOHM B3a€EMHO JU(PYHAYIOTh, YTBOPIOIOUU
MOKPHUTTS 13 CIJIaBIB 3MIIIAHOTO CKJIadYy.
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Tabnuis 4.5
XapaKTepHUCTHKA rajJbBaHIYHOTO TTOKPUTTS

ITpouec ToBmmna ITokpurts
mapy, MKM

MigHeHHs 5-25 Jns 3aXuCTy CTajeBUX JeTajeid Bif
HABYIJICIIbOBYBAHHS MPU LIEMEHTAIll],
JUISL TIOJIIIIICHHS! MPUMNPAI[bOBYBAHOCTI,
AK Tiamap Opu 06aratomapoBOMy
MOKPUTTI

HikentoBanHs o 25 | 3axuCHO-IEKOPATUBHE

TJISTHCOBE

XpOMyBaHHS 3040 | 3axucHO-IEKOpaTUBHE, 3HOCOCTIMKE
(Kpalie yTpuMy€e MacTWIIO 1 Ma€ OUIbII
HU3BKUN KOC(IIIEHT TEPTS)

[{uaKyBaHHS Ho 15 | Jns 3axucty Big atMocepHOi KOpo3ii 1
NOJIINIIEHHS 30BHITHBOTO BUTJISIIY

KaamiroBanus 15 JInst 3axucCTy BiJ KOpO3ii B MOpPCBHKii
BOJl, JJIS TIOJIINIICHHS HPUTUPAHHS
pOOOUYHX MOBEPXOHD

bopyBanHs - Bucoxkoi TBepaocTi

Jlyninus 3-12 | lng 3axucty pAetaned Big KOpo3ii B
CIa0KUX KHUCIUX CEepeIoBUIAX, IIij
NasiHHSA 1 JIJIs1 3aXUCTY IPU a30TyBaHHI

®docdaryBanns | 0,59-1 | [ns 3axucty Bijg KOposii

1 to d d3Q IsMinimMaibHa WIOPCTKICTH TOBEPXHI IMICHS  MOKPHUTTS

JOCSITAETHCS TIOJTIPYBAHHSIM.

[ S MdHE o @Oczcz#ting moBepxHEeBUX IIapiB METAJICBHX
BUPOOIB XIMIYHOIO a00 EJIEKTPOXIMIYHOI 00pOOKOI0 ab0 BILIMBOM
MOBITPSI TPU BHUCOKUX TeMmIepaTypax. YTBOPEHI OKCHJHI IUIIBKU
3aXMIIAI0Th BUPIO BiJl KOPO3ii a00 MAKOTh JIEKOPATUBHE 3HAYCHHS.

A siW Ols 2 o @idedz#ii nporec yTBOpeHHST Ha IMOBEPXHi
CTaJICBUX, a TAaKOXX aJIOMIHIEBUX 1 IIMHKOBUX BHUPOOIB TOHKOIO IIapy
dbocdaris, sikuil Tpu NOAANBIIOMY HAHECEHHI HAa HHOTO Mapy ¢apou,

JaKky abo Maciia CIIy>KUTh XOPOIITUM 3aXHUCTOM BiJ KOPO3ii.
1 sCtcdslsw dzOff d dzj dzdzV d3 3miiicHIOBYBS O dz° L

PO3NUJICHHAM  PO3INIABJICHOIO MCTAly CTPYMCHCM CTHCHCHOI'O

149



noBiTpsi. YacTHHKM MeTaily, IO pyXarTbcs 31 mBHAKICTIO 100-
150 m/c, ynmapsitoTbCsi 00 MOBEPXHIO JAETall 1 3YIIUTIOIOTHCS 3 HEIO,
YTBOPIOIOYH IIap MIIHOTO JPiOHOMOPUCTOIO METAJIEBOTO MOKPUTTH.
HaHeceHnii map KpHXKHii, ane JoOpe YHHUTBH OIip CTHCKY. Moro
TOBIIMHA 3MIHIOETHCS BIJI JEKUIBKOX coTHX 10 3-4 mMm. Jletanms 3
HalWJICHUM IIapoM MOKHa o0TouyBatu 1 nutidysatu. [lum merogom
BUPOOJISIIOTh  3aXMCHO-JACKOPaTUBHI, aHTU(DPUKIIIIHI, 1PHKOCTINKI
MOKPUTTS, BIAHOBJIOIOTH 3HOIIEHI JETall 1 BUIPABIAIOTH Je(eKxTu
BUJIMBKIB. MeTal pO3IUIaBJISIOTh aleTHICHO-KUCHEBUM  TIOJIYM'SIM
(razoBa MeTaimizaiisi) abo ayrow (eiaexkTpomeranizaiis). Buxigaum
MaTepiajioM CJHYXUTb METaJeBUM JpiT. Pijainie BUKOPUCTOBYIOTh
amapatd, 10 TpalolTh Ha TMOPOIIKAX, SAKI PO3IJIABISIOTHCS.
[loBepxHIO 3 TMOKPUTTAM OUHMINAKOTH BiJ Maclia 1 OKHCHIB.
[TickomyBHOIO 00pOOKOI ab0 TPyOMM OOTOUYBAHHSIM CTBOPIOIOTH
YMOBH JIJISI KPAIIOTO 34ETUJICHHS 3 HAIMMJICHOIO MOBEPXHEIO.

] dzOMiIs 3OMEs o °  suffom€rdmyfolsslssk nexoparusHi,
aHTUKOPO3iliHI 1  aHTUQPMKIIAHI  NOKPUTTA. IX  HaHOCATH
ra3onojyMeHeBUM  ab00  BHUXpPOBUM  crocoOoM.  Buxignumu
MarepiaiaMy CIIy>KaThb TEPMOIUIACTUYHI IUIacCTMacH (IIOJIETUIIEH,
NOJINPOMIJIEH,  MojlaMmid,  KampoJlakTaM,  IOJIIBIHUIOYTHUpalb,
dbTopomiacT, MoJalypeTaH) y BUTJIAAI APIOHOAUCIIEPCHOTO IMOPOIIIKY,
[0 MEePEeXOJAWTh NPH HarpiBaHHI y B'A3KOIUIMHHMM cTaH. ToBimHa
nokputTiB ckiagae 0,15-0,35 mm. 3arotoBkm mepesn HAMICHHSIM
HarpiBatoTb 0  Temmnepatypu  180-300 °C  3anexHo  BiX
3aCTOCOBYBAHOI  IUIACTMAcH. TpUBAIICTh  HaMWIEHHA  2-5 C.
[ImacTmMacoBi MOKPUTTS JalOTh 3MOTY BHUKOPHUCTOBYBATH BYTJICIEBI
CTaJIl 3aMICTh JIETOBAHUX 1 KOJIbOPOBUX METAJIB.

S s dzfhj tc BoRj actam, nmepenani Ha TpuBajie 30epiraHHs
ab0 TpaHCHOpPTYBaHHs, MiAAal0Th KoOHcepBamii. KoHcepgailiro
3MIMCHIOIOTh BHECEHHSM AHTHUKOPO31MHOTO MacTwiaa (TeXHIYHUN
Ba3eJlH, MYII-CAJI0 Ta 1H.) 3a JOTOMOTOK0 MEH3JIB, 3aHYPECHHSIM Y
OigIrpiTUR  ckial abo MyJibBEpHU3alli€lo. 3acTOCOBYIOTh TaKOX
HAHECEHHS  AHTUKOPO3IMHUX  JaKiB, 10 3MHUBAIOTbCS  TIPH
po3KoHCepBallii 0eH3MHOM a0 IHIIMMU po3dMHHUKaMU. EdexTrBHa
KOHCEpBallisi 3aHypeHHsSIM naetanied y BaHHy 3 30 %-m po3unmHOM
HITpUTy HaTpito npu temneparypi 40-50 °C mnpotsrom 2-3 XxB, a
TaKOX TMaKyBaHHSAM B OOTOpTKoBHWM marmip, npocodenuit 10 %-m
PO3UYMHOM HITPUTY HATPIIO 200 1HITUMHM 1HT101TOpaMu KOPO3ii.
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3acTOoCOBYBaHI1 ISl IIOTO Macjia 1 MacTHJIa HE MMOBUHHI MICTUTH
KHUCIIOTH 1 BoAW. MacTuio Mae OyTH MIIHUM, JOOpe MpUIUINATH 0
MOBEPXHI JieTajl, TPOTUCTOSATU Jl1i Telia B meploj; 30epiraHHs abo
TPAaHCMOPTYBAHHS; BOJIHOYAC BOHO MA€ JIETKO BINAISATUCSA MPOTHUPAHHSIM
TKaHWHOIO, ITPOCOYCHOIO PO3UYMHHUKAMU (OCH3MH, Tac, CIIUPT).

Jlns  3amoODKHOrO  3MalleHHsS 3acTOCOBYIOTh Macia (i
HETPUBAJIOTO 3aXUCTY), TEXHIYHUHN Ba3eliH, Pi3HI CyMillIl, 1110 MICTATh
Macio, BasenmiH, KaHionb, BICK, mapadin, omdy Ta iH.;
3aCTOCOBYIOTHCSI TaK 3BaH1 30pOiloOBE€ MACTHII0, FApMAaTHE MACTHIIO.

Jletani 3 HaHECEHMM Ha HHUX MACTHJIOM, IO HE TBEPJHE,
o0epTaroThCs napadiHOBUM MANEpOM.

[Tepen MOKPUTTSAM aHTHUKOPO3IMHUM MAaCTHJIOM TIOBEPXHI JeTali
Tpeba OYHMCTHTH, MPOMUTH Tapsdoi0 BOAOI B Oakax ab0 MHUHHHX
MalllMHaX 13 3aCTOCYBaHHSIM MUWHUX PO3YHMHIB, IO MICTATH COAY,
MUJI0O ab00 eMyJbCli, MICAS YOro NPOMHUTH YHCTOK BOAOK abo
HOIICPITUM  MIHEPAIBHUM MacjioM 1 PO3IUIABJICHUM TEXHIYHUM
BazenmiHoMm. [licims MuTTS fAeTam cymaTh y CYHIWIBHUX madax
HarpiTUM MOBITPAM a00 0OJyBaHHSAM TEIJIMM CTUCHEHUM IMOBITPSM,
110 € OUIBII MPOyKTUBHHUM.

Ha 30BHIIIHI MTOBEPXHI JieTaliel 1 BUPOOIB MAacCTUIIO HAHOCSTH
yJIbBEPU3aTOpPOM (po3MuitoBaueM) abo meH3nsiMHu (OCTaHHIM crocid
MaJIONpOAYKTUBHUIK). OKpemi JeTainl MOXHa IOKPUBATH TaKOXK
3aHYPEHHSIM y MIJICPITY 3MalllyBaJIbHY PIAMHY. BHYTpIlIHI TOBEpXHI
TIOKPUBAIOTHCS MAaCTHUJIOM IIUISIXOM 3ajJMBaHHS 1 ITyJbBepH3allii, a
TaKO HITTPHUIIAMHU 1 TO3YBAIBHUMU arlapaTaMH.

IlinroToBiAEHI TaKUM YWMHOM A0 30epiraHHs a0o0 BIANPaBKU
neraii abo Ckia/ieHi BUPOOH YIaKOBYIOThCS Y BiMOBiAHY Tapy [29].

45 TeXHONOTr I YCHK Naavimei Ho A U

g4 & dzO H Oymdgyenns po3'eMHUX a00 HEPO3'EMHHMX 3'€THAHB
CKJIQJIOBUX YaCTHUH JieTaii abo BUpoOY.

Po3pi3HAI0TH BYy3/10B€ 1 3arajbHe CKIaJaHHsI MAIluH.

]l L jghsCodzO H-relzeainanns, 00'eKTOM SIKOro € CKJIaJ0oBa
4acTHHA BUPOOY — CKJIafaibHa OJUHUILIS (BY30d1).

1 O G O dekmagnns, 00'eKTOM SKOTO € BUPIO Y IIJIOMY.
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[Ipu By37m0BOMY 1 3arajJbHOMY CKJAJaHHI 3I1HMCHIOIOTH
NpUNacyBaHHs, 3'€THAHHS €JIEMEHTIB BUPOOY 1 pPEryIrOBaHHS HOro
CKJIaJIOBUX YaCTHH.

g4 C dzOH Odz' dzd 2 rpfnsscezyfndegxS&dstrn BupoOy, sKi
HEOOX1/IHO MoJaTy Ha poboye Miclle IS CKiIaJaHHs BUPoOy abo Horo
CKJIaJI0BOI1 YaCTHHH.

CknamanbHi poOOTH € 3aBEpIIAIbHUM €TaroM y BUPOOHUYOMY
polieci, Ha SIKOMY 3 OKpEeMHX JAeTajel 1 By3/1iB 30Mpar0Th TOTOBI
BUpOOU. SIKICTh  CKJafadbHUX pOOIT 3HAYHO  BIUIMBAE Ha
EKCIUTyaTaIliHi SKOCTI MAIlIMHY, Ha 1i HAAIMHICTH 1 JOBIOBIYHICTb.

3i0panuii BUpIO — MamMHA — TPU HEAOCTATHHO TOYHOMY
3'eqHAHHI OKpEMHUX JieTajed, HaBITh SKIIO BOHH BHUTOTOBJICHI 13
33IaHOI0 TOYHICTIO, HE MaTHME HEOOXIMHUX eKCIUTyaTamiiHuX
AKOCTEH 1 HaIIMHO He mparoBaTuMe. ToMy Yy BHPOOHHUIITBI
CKJIaJlaJIbHI pOOOTH MarOTh MEPUIOPsAIHE 3HaueHHS. Jlo 1bOTO CIIif
nomatv, mo 1 oOcCir CKIamalbHUX pOOIT JOCUTHh 3HAYHUU; Tak,
HaNpUKIIAJ, TPYAOMICTKICTb CKJIAJATbHUX poOiT y
CUIBCBKOTOCIIOIAPCHKOMY MalMHOOyayBaHHI cTaHoBUTH 20-30 %
3arajibHOl TPYJOMICTKOCTI BHPOOHHMIITBA BHpOOy, a 3a JACIKUMU
MaIlTMHaM TPYJIOMICTKICTh CKJIaJadbHUX PoOIT moxoauth g0 40-60 %
3arajbHO1 TPYJOMICTKOCTI.

CxiaasibH1 poOOTH BUKOHYIOTHCSA B CKJIaJadbHUX BIIIIJICHHSX 1
nexax 3aBojly. Micue 1 oprasizailisi BUKOHAHHS CKJIagalbHHUX POOIT
BU3HAYAIOTHCS  XapakTepoM  BUPOOIB, IO  BUIYCKAIOThCH,
TEXHOJIOTTYHUM MPOILIECOM, OOCSIrOM BUPOOHHMIITBA. B oauHMYHOMY,
Ip1OHOCEPIMHOMY 1 CEpIMHOMY BUPOOHMIITBI CKJIAJaHHS POBOJAUTHCS
B CKJIaJAILHUX exax a0o CKJIaJAILHUX BIIAUIEHHSIX
MEXaHOCKJIaJadbHUX IeXIB. Y BEJIHUKOCEPIMHOMY 1 MacOBOMY
BUPOOHHUIITBI CKJIaJlaHHS BUPOOIB 3IMCHIOETHCS B KIHIII MOTOYHHUX
JiHIK a00 B TUX BIIJUICHHSX MEXaHIYHOTO IIeXy, J€ OOpOOISIOThCSA
JeTal UX BY3JiB.

VY 1mpoMy BHNAAKY 3M1HCHIOETHCS TMPUHIIUAIT 3aKIHYEHOTO ITUKITY
BUPOOHHUIITBA JAaHOTO BY3Ja, IO BKJIOYAE MEXaHIYHy OOpOOKY
neTamed 1 CKJIaJaHHS By3Ja; 3arajibHe CKJIaJaHHS MallluHU
BUKOHYETHCS B CKJIQJIAILHOMY TIEXY.

CHiBBIJHOIIEHHS Yacy, 0 BUTPAYAEThCA HA CKJIaJaibHI poOOTH
1 MEXaHIYHy OOpOOKy JeTajieil, a TaKoX 4acy, III0 BUTPAYAEThCI Ha
OKpeMi CTaail CKJIaJaJbHOTO TIPOIECy, 3alieKUTh BIT BUIY
BUPOOHHUIITBA Ta METO/IB CKJIaJaHHs.
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[Ipu cknagaHHI OCHOBHHUM BHIOM POOIT € BUKOHAHHS PI3HHUX
3'eqHanp Actane. CkiaamaHHs OBOX a00 OEKiMbKoX merancii (abo
BY3JIiB) MOKHa BHUKOHATH Yy BHUIJISJII HEPYXOMOTO abo PyXoMOro ix
3’€IHAHHS.

[Mpu dzj tc Hsdidzdz L ' ‘3ifipagrD gzdeii abo ckiamanbHi
OJIMHUIII 30€epiraroTh HE3MIHHE B3a€EMHE TTOJI0KEHHS.

[putc iz = 5 B B3Iz cuohrytewi de@uilizeAaToTs MOXKIMBOCTI
MIEBHOT'0 B3a€EMHOTO TIEPEMIIIICHHS.

barato neranei, mepen TUM K iX HaAOpaBUTH Ha MICIE
CKJIQJJaHHA BCl€i MallMHHU, 3'€IHYIOTh 3 I1HIIUMH JETaJsIMH,
YTBOPIOIOUM CKJIAJAJIbHY OAMHHIN0. By3onm Moxe ckiamatucs abo
TUIBKM 3 OKpEMHUX JeTajeil, ado 3 OKpeMHuX JAeTajei 1 JeTaiei,
NonepeHbo (IO TMOCTAHOBKM I1X Yy BY30J) 3'€IHaHUX pa3oM. Taki
NONepeHbO 3'€IHAH1 (10 MOCTAHOBKM Yy BY30J) JE€Talll YTBOPIOIOTH
HaWmpocTimie 3'€IHaHHA — «IMiABY30J». 3'€HAHHS JEKIIbKOX
CKJIQJaIbHUX OJWHUIIb CTAHOBUTH arperar abo MexaHI3M: IMepiia
Ha3Ba 3aCTOCOBYETHCSA, HAINPHUKIAN, B aBTOTpakTopoOyayBanHi. lle
3'eqHAHHS 3JIMCHIOETHCS 200 Oe3IrocepeaHbO ACTAISIMU, 110 BXOIATh
y CKJaJalibHI OJWHUIN, ab0 3a JOMOMOTOI OKpEeMHX JAeTaiel, IIo
CITyKaTh JIs1 3'€THAHHS CKIaJalbHUX OJIMHUIIb.

3 arperaTiB (M€XaHi3MiB), By3JiB 1 OKpEMUX JeTaneil 30uparoTh
ITMIA BUPIO — MAIIUHY.

KoxxHe 13 3a3Ha4YeHUX 3'€JlHaHb SBJSIE COOOK KOHCTPYKTUBHO-
CKJIaJIaJIbHy OJWHHUII0 TOTO YM 1HIIOTO CTYIMEHs CKiaagHocTi. [Ipu
OMMCaHIN BHIIE MOCIIJOBHOCTI 3'€/IHAHB MIIBY30Jl € KOHCTPYKTHUBHO-
CKJIAIAJIbHOK0 OJIMHUIICIO TEpPIIOr0 CTYNEHsS CKIAJHOCTI; BY30d —
KOHCTPYKTHBHO-CKJIQJIaJIbHOIO OJWHUIICIO JIPYTOro CTYIICHS 1 arperar
(MexaHI3M) — KOHCTPYKTHBHO-CKJIQIaJIbHOKO OJWHHUIICI0 TPETHOTO
cTyneHs ckiagHocTi. Llinmit Bupi® 3amexHO BII HOTO CKJIATHOCTI
MOXe OyTH pO3WICHOBAaHMW Ha OUIbIIYy YU MEHIIY KUIBKICTb
KOHCTPYKTUBHO-CKJIQTAJIbHUX OJUHUII.

CknagaapHUM PoIieC, TAKMM YHHOM, MICTUTh TakKi CTafli.

1) pyuyna cirocapHa oOpoOka 1 mpHUIacyBaHHS, 3aCTOCOBYEThCS
NEePEeBaXXHO B OJWHUYHOMY 1 JpiOHOCEPIHHOMY BUPOOHUIITBAX; Y
CepiiHOMY BHUPOOHMIITBI 3aCTOCOBYETHCS B HE3HAYHOMY 00Cs31; B
MacOBOMY BUPOOHHUIITBI I11€1 CTafll HEMaE,

2) moriepeIHE CKJIafaHHs — 3'€IHAHHA JeTalied B arperaru
(MexaHi3MH);
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3) 3aranmbHe (200 OCTAaTOYHE) CKIaJaHHS — CKJIaJaHHS BClel
MaIllluHU;

4) perynioBaHHS — YCTaHOBJICHHS 1 BHBIPEHHS IPaBHJIBHOCTI
B3a€EMO/II1 YaCTHH MAaIINHHU.

VY 3aranbHe cKkiaJaHHS MOXKYTh BXOJMWTH TaKli OCHOBHI Omeparlii:
a) KpIIUIGHHsT ~ JieTanei;  O) CKiIajaHHs  JeTajledl  HEePpyXOMHUX;
B) CKJIaJIaHHs JE€Tajie, 10 PyXalThCsd; T)CKJIaJaHHS JeTajiei
00epTOBUX; 1) CKJIaJaHHS JeTajeH, Mo MepeaalTh PyX; €) po3MiTKa
JUIS CKJIaJilaHHsa (B OJAMHHYHOMY 1 JIpiOHOCEpiHHOMY BHUPOOHHIITBI);
K) 3BKyBaHHS Ta OajaHCYBaHHS BY3JIB JCTaJlci; M) BCTAHOBJICHHS
CTaHUH, paMm, IIUT, KOPIYCIB.

3ale’)kHO  BiA  TOro, SIKy 3a  CTYNEHEM  CKJIAJHOCTI
KOHCTPYKTHMBHO-CKJIQJIaJIbHy OJIMHUII0 BUITYCKA€ 3aBOJI SIK TOTOBY
MPOMYKIIIO, BUPIO MOXHA PO3WICHYBATH Ha OUIBIIY YU MEHITY
KUIBKICTh MPOMIKHUX CKJIAJadbHUX 3'€IHaHb, HAWMEHYBAHHS SKHUX
Mae MpUMUMaTUCS BIAMOBIHO J0 IX CTYNEHS CKIaJHOCTI.

kim0 MamuHa CKIAJHOI KOHCTPYKIIi, TO CKJIacTH Ha HEl
3arajibHy CKJIaJalibHy CXeMy OyBa€ Ba)XXKO 3BaKalOUM Ha BEJIMKY
KUIBKICTh JI€Tajied 1 3'€qHaHb;, TOMY B TaKuUX BHIAJKax CIiJ
noOynyBaTH CXE€MH CKJIQJIaHHS OKPEMHX BY3JIIB 1 arperaTiB Ta CXeMy
CKJIQJJaHHA BCl€T MAIIMHU 3 BY3J1B, arperariB 1 OKPEMUX JICTAJICH.

Po3uneHyBaHHS Ha arperatd 1 OKpeMi JeTalll 3aleXUTh BiJ
KOHCTPYKTUBHUX OCOOJMBOCTEW MaIlIMHU, 11 3'€JHaHb 1 AeTaneut. Jlns
KO)KHOTO THUIy MAaIllMH 1€ PO3WICHOBYBAaHHS MOXE€ MaTu
IHIMBIAyaIbHUNA XapaKTep; 3aralIbHUX MPABUJ PO3WICHYBAHHS PI3HUX
MalllMH Ha OKpeMi 3'€qJHaHHS HE MoXe OyTH, TOMYy IO I
pPO3UJICHYBaHHS 3aJIeKUTh, SIK 3a3HAYEHO, BiJ KOHCTPYKIIi MaIllUHU;
Take PO34WICHOBYBAHHS 3aBXKJM YMOBHE 1 MOX€ OyTH 3aCTOCOBAHO
TUTBKH JIJIS1 JAHOTO TUITY MaIlliHH.

[Ipu po3unenyBaHHI KOHCTPYKIii BUpOOY Ha OKpeMI CKJIaJaabHI
OJIMHUIII TpeOa KepyBaTUCS TAKUMU OCHOBHUMH MOJIOKECHHSIMH:

1) BumiieHHs TOro abo IHIIOTO 3'€JHAHHS B CKIAJaIbHY
OJIMHUINIO Ma€ OYTH MOXJIUBUM 1 JOIUIBHUM SIK Y KOHCTPYKTUBHOMY,
TaK 1 B TEXHOJOT1YHOMY BIJTHOIIICHHI;

2) Mae OyTH 3a0€3IEeUCHO MPaBUIbHHN TEXHOJIOTIYHHUM 3B'SI30K i
MOCJIIJIOBHICTh CKJIaJaJIbHUX OIeparlii;

3) Ha 3arajbHE CKJIQJaHHS MAIOTh II0JaBaTHUCA B SKOMOTa
OLTBIIN KUIBKOCTI MOMEPEIHHO CKOMITJIEKTOBAHI CKJIaJaibHI OJUHUII
1 B MOXKJIMBO MEHIITIN KIJTBKOCTI OKpeMi JAeTai;
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4) 3arajgpHE CKJaJaHHS Ma€ OyTH MaKCHUMAajbHO 3BUIbHEHE Bij
BUKOHAHHS APIOHUX CKIIQAAIbHUX 3'€THAHB 1 PI3HUX JTOMOMDKHHUX POOIT.

3MEHIIEHHS  TPYAOMICTKOCTI  CKJaJlaHHSd  MalllMHA  Ha
CKJIaJIAJIbHOMY MIcCIIi (CTEH/I1) JOCATAETHCS:

1) 0OpoOKOr0 neTasiell 3a MPUHIUIIOM B3a€EMO3aMIHHOCTI, IO
BUKJIIOUYAE€ PYUYHY CIIOCApHY OOpOOKY 1 MpUIacyBaHHS pPO3MipiB
JleTajiell 3a MICIIEM;

2) 3aCTOCYBaHHSIM SIKOMOTa OIJBIIOI MIPOI IMONEPETHLOTO
CKJIaJlaHHsl JeTajeld y BYy3JU 1 BY3JIB B arperatd Io3a MiCleM
3arajJbHOTO CKJIaJIaHHs BCi€l MalllMHU;

3) 3a0e3MeUCHHSIM  CKJIQJAIbHUKIB ~ CBOEYACHOIO  I0JIAYCHO
neTanei, BYy3JiB, MaTepialiB, IHCTPYMEHTY Ta MPUCTPOIB 1O
CKJIaJJaTbHOTO MICIIS, 100 YHUKHYTH MPOCTOIO;

4) MOKJIMBO OUTBII IIMPOKAM 3aCTOCYBaHHSIM CIEI[iaTbHUX
IPUCTPOIB 1 IHCTPYMEHTIB 3 METOI 3MEHIIEHHS BHUTpaT dYacy Ha
BUKOHAHHSI CKJIaJaJdIbHUX OMepalliil 1 MoJieTieHHs poOoTH;

5) HalOUTbII TOYHUM BCTAaHOBJICHHSM HOPM dYacy Ha BCi
CKJIaJlaJibHI pOOOTU 3aJIeKHO BiJ XapakTepy 1 Crnoco0y BUKOHAHHS
CKJIQJJaIbHUX OMEpalliii;

6) 3acTocyBaHHSM  TIOTOYHOTO  METOAY  CKJIQJaHHA  JUIs
3MEHIIIEHHS Yacy Ha CKJIaJlaHHs BCi€l MaIlUHM, SIKIIIO 11€ MOXJIUBO 3a
XapaKkTepOM BUPOOHUIITBA.

Po3pi3HAIOTE TP BUIU CKIIaIaHHS:

a) 3a MPUHITAIIOM 1HJIUB1AYaJIbHOT'O IMPUITACYBaHHS;

0) 3a IPUHLIMIIOM MTOBHOI B3aEMO3aMIHHOCTI;

B)3a MPHUHIMIIOM HEMOBHOI  B3aEMO3aMIHHOCTI  HIJISAXOM
1HIMBIIyaJIbHOTO 1 TPYIIOBOIO MiaAdOpYy.

Ckmamanas 3a fteddzydt sdz "~ dzHdo ' H DAz dzts
3aCTOCOBYETHCA B OJUHUYHOMY 1 IpiOHOCEpiitHOMY BUPOOHUIITBAX. 3a
IIMX BHUJIB BHUPOOHMIITBA JeTall IMCIs MEXaHIdyHOiI O0O0poOKH,
BUKOHYBAaHOI 0€3 3aCTOCYBaHHS TPAaHUYHMX KaliOpiB, MiAAAIOThCS
pyuHiil cmrocapHiii o0poOii i HaOyTTsS ocTaroyHoi ¢dopmu i
pPO3MIpIB 1 JJI1 IPUNIACYBAaHHS iX 3a MicLeM. Y I[bOMY BUMNAJAKY, MEpII
HDK HalpaBUTH JETall Ha 3arajbHe CKJIQJaHHA, iX MiJJaloTh OCTa-
TOYHIN py4yH1i 00poOLIi Ta 03100EHHIO0, MICJISI YOT'O MPUMTACOBYIOTH 3a
MicIIeM  OONMIIOBaHHSM, INPUIIAOPOBYBAHHSIM,  IPUTHPAHHSM,
nutiyBaHHAM, PO3TOPTAaHHSIM 1 T. JI.; TAKUM YUHOM 3JIIMCHIOETHCS
CKJIQJJaHHS 32 IPUHIIUIIOM 1HMB1TyaJbHOT'O MPUIIACYBaHHSI.
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Ckmamanns 3a §ted dzyd if s5d3 f tso dats’ oL O
3aCTOCOBYETHCA Y BETUKOCEPIMHOMY 1 MACOBOMY BUPOOHHUIITBI. Y IUX
BHUJIaX BUPOOHUIITBA JE€Tajl OOpOOJSIOTHCS B MEXAHIUHOMY IIEXY 3a
IPaHUYHUMH KajiOpaMu 1 BEpCTATHI Omepallii € OCTaATOYHOIO CTAIIEI0
OoOpoOKHM JyUIsi HaJaHHS JeTajasiM MoTpiOHOT dopmu 1 po3MmipiB. Y
bOMY BHUIIQJAKYy O0O0poOHI BepctaTHi omnepamii (nutidyBaHHSA,
MEXaHIYHE JIOBEICHHS 1 MPUTUPAHHS Ta 1H.) 3a0€3MeUyIOTh HAJIEKHE
3’€THAHHS TOBEPXOHb. Taki JaeTani BHUXOIATh B3a€EMO3AMIHHUMHU 1
HIyTh MPSIMO Ha CKJIAJaHHS Yepe3 MPOMIKHUN CKITaI.

Sxmo npu CKIagaHHl JAeTajdb CTaBUThCS Ha Micle 0e3
MOTNIEPEAHHOTO COPTYBaHHS ab0 MiAOOpYy MO 1HIIOI JAeTall, 3 SIKOIO
BOHA 3’ €IHYETHCA, 1 TPU 1IbOMY BUXOJUTH 3'€HAHHS 3 HEOOXITHOIO 1
3aI0BUIBHOI0 TOCAAKOI 0€3 OyJb-SIKOr0 MNpUIACyBaHHS, TO TaKe
ckiamanHsa HasuBaethesd MG dzOH Odzdzv di L f so dzts® oL
H J Is Q dzgu2rakomy ckiagaHHi MOKJIMBA OpraHi3allis IOTOYHOIO
CKJIaJJaIbHOTO TIPOIIECY.

Cknama"Hsi, TpU SKOMY HaJIEKHA TIOCaJKa JETallel, 110
3'€IHYIOTHCS, BATOTOBJICHMX TaKOXX 3a TPAaHUYHHUMHM KajaiOpamwu, aje 3
BEIIMKUMU JIOMYCKaMHU, 3A1MCHIOETHCS MIISIXOM MONEPETHBOr0 1000py
ix 3a po3mipamu, HazuBaeTbcss ME dzOH O dzdzV o3 L dz.
oL O diIsL OB dadz’ Milss

[lin0ip Takux peTtaned 3a po3Mipamu, M0 3a0e3nevye
3’€IHAHHSIM HEOOX1IHY MOCAAKY, TPOBOJUTHCS 3 OyAb-IKUX JETaJeH,

Kl BUTOTOBJICHI B MeEXax BCTAHOBJIEHOI'O JOMYCKY 1 HAIIAILIA Ha
ckaamanasa, — me  OgH d 9 ° H [z O dz! aGa(] BacrodpByrammiii tc
qacTilie, MUISXOM TMOMEPeHROT0 PO3COPTYBaHHS JAeTaliel Ha

PO3MIpHI TPyIH B MEXKax TOrO0 camoro Jonycky — Gtekzf so d.2 f ° |
Take ckiamaHHs TakKOX 3aCTOCOBYETHCS Yy BEIUKOCEpIHOMY 1
MacoOBOMY BUPOOHUIITBI.

Criagaddgd 3 IOBHOK B3a€EMO3aMIHHICTIO JI€TAJIE BUKIUKAE
HEOOXIJIHICTh OO0pOOJIATH AeTalli B MEXAHIYHOMY I1I€Xy 3 BIJIHOCHO
OUIbIII BY3bKUMH JONMYCTUMHUMHU MEKaMHM BIIXWUJIEHb PO3MIpPIB, IIO
3I0POKY€E MeXaHIYHYy 0OpOoOKy, ajie BUTpATU Ha CKJIaIalibHI poOOTH
IPH I[bOMY 3MEHIIIYIOThCSI.

CkrnagaHHs JeTajel, 110 MaloTh HETIOBHY B3a€EMO3aMIHHICTh, /1€
MOXJIUBICTE OOpOOJATH 11X y MEXaHIYHOMY IIeXy 3 BIJHOCHO
BEJIMKMMM JIOMMYCTUMUMHM BIJXUJICHHSIMU PO3MIPIB, IO 3MEHIIYE
cOo01BapTICTh MEXaHIYHOI OOpPOOKM B MOPIBHAHHI 3 JETalAMH, SKI
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MalTh TIOBHY B3a€EMO3aMIHHICTh, ajieé TIPH IBOMY COOIBapTICTh
CKJIQJalbHUX PpOOIT MIABUIIYETHCS, OCKUIBKM JeTaial HEOO0X1THO
N1I0MpaTh 1 COPTYBaTH HA PO3MIPHI TPYIIH.

4 C dZOHOdzda} f s dats®  alsLs @oxdgBuxdyBiTIdzdz )

1 IUISIXOM 3aCTOCYBaHHS KOPCTKHUX a00 PEryab0BaHUX KOMIIEHCATOPIB
JTAHOT'O PO3MIPHOTO JIAHI[IOTA — 3'€JHAHHS; SIK AKOPCTKI KOMIIEHCATOPH
MOXYTbh CIIYKUTH MIPOKJIAJKHU, KUIbIIS, BTYJIKKA a00 OJIHA 3 JIeTalieid, 1110
30UpaOTHCS, PO3MIP SKOi MPHUIACOBYIOTH J0JIaTKOBOI OOpPOOKOIO.
[TomiOHmit croci®0 CKJIaJlaHHsT 3aCTOCOBYETHCS B OJUHUYHOMY,
IpiOHOCEPIMHOMY 1 CepIiHOMY BUPOOHUIITBI.

3a (hopmamm oprasizaiiii poOOTH IPOIEC CKIIAaHHS MOIIISAETHCS
Ha JIBa OCHOBHUX BHJIU: CTAI[IOHAPHE 1 pyXOMe.

d4IsOy’ pdgQiedd H Gagaczpusyerbcss THM, IO BOHO
BUKOHYETHCS TPYIIOI0 POOITHUKIB (OpHUTaio0) Ha OJTHOMY HEPYXOMOMY
MICII, IO SIKOTO MOJIAaI0ThCS BC1 IETAJIl 1 BY3JIH.

t Bz M C dzQapdddpezyerpes TuM, 110 BUpiO y mporieci
HOro CKJIaJlaHHs TEePEeMIIIA€ThCs BiJl OJTHOTO poO0YOoro Micis (CTaHIIi)
J0 1HIIOTO, Ha SKUX POOITHUKOM YM TPYIOI POOITHUKIB, SIKI
nepe0yBarOTh MOCTIMHO HAa HMX MICISX, BUKOHYEThCA OJHA 1 Ta cama
MIOBTOPIOBaHA orepartis.

3a3HaueH1 dbopmu oprasizartii CKJIQJIaTbHUX poOiT
3aCTOCOBYIOThCS Yy PI3HMX BHJAaX BUPOOHMIITBA: CTalllOHApHA — B
OJIMHUYHOMY 1 CEpIMHOMY BUPOOHHMIITBI, & JJIsl OKPEMHUX CKIIAJIalIbHUX
OJIMHUITH — Y MACOBOMY; PyXOMa — B CEpIHHOMY 1 MAaCOBOMY.

BukoHaHHs mporiecy 3arajbHOr0 CKIagaHHS 3a Takux (Hopm
oprasizaiii poOiT MOXe 3/11MCHIOBATUCS PI3HUMU METOJIAMHU.

[lepmuii MeTOJ CKIaMaHHS TOJIArae B TOMY, IO MallllHA

MOBHICTIO 30MpaeThCcsl 3 OKPEeMHUX JieTalied OfHI€ Opuragoro
CKJIQJJAJIbHUKIB Ha OJHOMY CKJIaJIaIbHOMY MICIll 3 MOYaTKy A0 KiHIIS.
Tyt spmiticaroereest f tod dzydq§ Ctdzyj dzelstceOy'
s H dzts 3z tc s B & Y HeililzmeTomy’ siprpcosyBanuii  npu
CTAI[IOHAPHOMY CKJIaJIaHH1, € XapaKTePHUM 1 BJIIACTUBUM OJIMHUYHOMY
(IHOMBiAyaqbHOMY)  BHpPOOHMIITBY, = TOMY  BIH  Ha3UBA€ThCA
" dzH d 9 ' H Qo®ickku dpaf OrHIYHOMY BUPOOHMIITBI JA€Tall HE €
B3a€EMO3aMIHHMMM, TO TP CKJIQJlaHHI BCl€i MAaIUHU JOBOJIUTHCS
BUKOHYBaTH TNPUNACOBYBAaHHS pO3MIpIB JIeTalied 3a MICIEM iX
3’€THAHHS 3 THITUMHU JICTATISIMH.

Yac, mo BUTpayaeThCsd Ha CKJIaJaHHS BCIE€T MaIIWHU, 3a3BUYail
TPUBAIIUNA, IO OOYMOBIIOETHCSI OCOOIMBOCTSIMU 1ILOTO METOAY: IJIaH
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CKJIaJIJaHHS PO3POOIISIETHCSI CXEMAaTUYHO a00 1HOI1 HAMIYAEThCSA CaMUMU
CKJIaJIAJIbHUKaMU, TIPUITACYBaHHS JIeTajell BHOCSITh HEBU3HAYEHICTD Y
BCTAHOBJICHHS Yacy, MOTPIOHOrO Ha CKJIajgaHHs. B  pesynbrarti
3aCTOCYBaHHS TAKOTO METOJIy BapTICTh CKJIaJIaHHSI BUXOJIUTh 3HAYHOIO.
[{s1 oGcTaBUHA 1 3a3HaY€H1 OCOOJIUBOCTI XapaKTEPU3YIOTh TAKUN METOJ
K HEJOCKOHAJIMW, 1 TOMYy B YCIX BHUIAaJKax, J€ 1€ MOXIIHUBO 3a
XapaKTepoM BUPOOHUIITBA, CJI1JT BIAMOBIIATUCS BiJl HHOTO 1 IEPEXOAUTH
Ha 1HII1 METO/H, 110 JAI0Th KpaIlui TEXHIKO-€KOHOMIYHHM €(eKT.
Hpyruii MeTon CKJIaJaHHs TIOJisira€ B TOMY, IO MalllMHA
30MpaeThCs OJIHIEI0 OPUTAI0I0 POOITHUKIB 3 OKPEMHUX JETaJEH 1 BY3IIiB,
NoTepeIHBO 310paHUX IHITUMHU POOITHUKAMU 11032 CTEH/IOM 3arajibHOTO
CKJIQJJaHHS, 1110 HE BXOMITh JO CKIaxy Opuraam, sika 3I1MCHIOE
3arajbHe CKJIAQJaHHA MalluHU. TakuM 4YWHOM, TyT € YacTKOBa
mudepeHIialisa  CKiIagalbHOro mporecy. Ller metonm € OuThIn
MPOIYKTUBHUM, OCKUIBKU JI€Tajll MONEPEAHbO 30Mpat0Th Y CKIIaIaabHI
OJIMHMII, 3aBISKM 4YOMY MAalllMHA MEHIIE IPOCTOKE HA CTEHIl
3arajJpHOro CKiIagaHHs. TyT Moxke OyTH TpPOBEAECHO CHEIiaIi3alliio
pOOITHUKIB, SIKI 30MparOTh MEXaHI3MH, 1 IITUM CKOPOYYETHCS 4Yac Ha
CKJIaJIaHHsI CKJIaJaJIbHUX OJMHMUIIb; KpIM TOro, KBasidikallis poOITHUKIB
MOke OyTH BHKOPHCTaHAa Kpalle SK Ha CKJIaJaHHI CKJIaJallbHUX
OJWHHUIL, TAaK 1 HA CKJIAaJaHHI Bciei mammau. Llel MeTonm 3acToco-
BYETHCSA MPHU CTAllIOHAPHOMY CKJIAJIaHHI B CEPITHOMY BUPOOHHUIITBI.
Tperiii meTom mojsirae B TOMY, WO MPOIEC CKIIAJAHHS
TuEepeHIIOeTbCS Ha OKpeMi omepailii, MNpUYoMy KOXHA 3 HUX
BUKOHYETHCS Ha OJIHOMY II€BHOMY poOodyomy Micli (pyxomMomy abo
HEPYXOMOMY) TME€BHUM POOITHHUKOM a00 Tpymnow poOOITHUKIB B
OJTHAKOBUM (110 MO>KJIMBOCTI1) MTPOMIKOK Yacy 3 JIOTPUMAHHSIM ITEBHOTO
TaKTy CKJIaJIaHHS, 110 CTBOPIOE OE3MEPEPBHICTH (ITIOTOKOBICTH) MPOILIECY
ckinaganHs. lleil MeTon 3acTOCOBYETHCS B MAacOBOMY 1 cCepiiiHOMY
(mepeBakHO  BEJIMKOCEPIMHOMY) BHUPOOHUIITBI, KOJU CKJIaJaHHS
Bemetbesizalf e dzydf sz f slssS Iz
}teddzyd {f HdW jtoj dzy' Oy' ' na ipkperDOH O dz
omepainii Moxe OyTH 3acTOCOBaHUM 1 MpU CTalioHApHINA ¢dopmi
oprasizaifii poOOTH, TOOTO KOJM CKJIaJlaHHS 3JiHCHIOETHCS Ha
HEPYXOMHUX CTEHJAaX, 3 HEPYXOMUM O0'€KTOM, MpHU JOTPUMAHHI
NPUHIUITY TOTOKY — Ozfp Hs3lf 5 Is 5jtS adlzO H O dzdzW
Ckrnananus arperatiB (MEXaHi3MiB), a TAKOX 3arajibHe CKJIQJaHHSI
MaIlliH MOXXYTh OyTH OpraHi3oBaHl, SK 3a3Ha4yaJocs BHIIE, 3a

158



CTAI[lOHAPHUM Ta PYXOMHM IPHUHIIMIIOM POOOTH 3aJCKHO BIJ BHIY
BUPOOHUIITBA, PO3MIPy BUPOOHUYOT IPOTPAMHU, XapaKTepy KOHCTPYKIIIi
1 po3mipiB 3i0panux arperatiB 1 MamwuH. CramioHapHa ¢dopma
oprasizaiii poOOTH MOXE 3aCTOCOBYBATHCA IMpPHU I1HAUBIIYAIbHOMY,
4acTKOBO AudepeHiiiiioBanoMy 1 audepeHiiioBaHoMy (ITIOTOKOBOMY)
METO/1 CKJIQJJaHHS.

Pyxoma ¢opma opranizaiiii poOOTH 3aCTOCOBYETHCSI TUIBKU MpPHU
nudepeHIiioBaHOMY — ITOTOKOBOMY METO/I1 CKJIaTaHHS.

CraifioHapHe CKJIaJaHHs arperatiB.  Mo)XHa IIPOBOJMUTH Ha
3BUYAMHMX CIIOCAPHUX BepcTarax, Ha CTojax 1 CHeliagbHuX
NPUCTPOSIX; PYyXOME CKJIaJIaHHA MOXKHA 3/IICHIOBATH Ha POJIbraHrax,
KOHBeWepax, CIeliabHUX TPAHCIIOPTHUX TIPUCTPOSX.

3arajpHE CTaIllOHApPHE CKJIaJaHHS MallMH MO)XHa BHUKOHYBaTU
3aJICKHO BIJ IXHBOTO XapakTepy 1 KOHCTPYKIIii: a) Oe3mocepeiHh0 Ha
1031 (TOOTO Ha HEoOJIaIHAHOMY MalJIaHuuKy); 0) Ha 00JaHAHUX
CTeHJaX; B) Ha (yHAAMEHTaXx; I') Ha CKJIaJaJIbHUX BepcTaTax.

[CHYIOTh KOHCTPYKIIi CKJIaalibHUX BEPCTaTIB, IO JAIOTh 3MOTY
obeprati BuUpiIO, sKUN 30UparOTh, M1 HaJaHHA MHOMY PI3HHUX
TI0JIOXKEHB, 1110 3HAYHO TOJIETIITYE CKIIaJaHHS.

} t5ls 5§ dgi@3uBaeThes CKIagaHHA, TPH SKOMY poOoTa inme
Oe3nepepBHO 1 310paHi TOTOBI BUPOOM BUXOJIATH MEPIOJAUYHO Uepe3
NEBHUI MPOMDKOK 4acy (TakT). MeToa MOTOKOBOIO CKJIAJIaHHSI MOXKE
OyTH 3aCTOCOBAHUH SIK TP PYyXOMOMY, TaK 1 IPU HEPYXOMOMY O0'€KTI
CKJIQ/IaHHS, TOMY MTOTOKOBE CKJIAJaHHs MOUIIETHCS Ha BA BUIH:

1) moTtokoBe cCkIajaHHA HAa PYXOMHUX CTEHJax, ad0 IMOTOKOBE
pyXoMe CKJIaJaHHS,

2) TTOTOKOBE CKJIQJaHHSI Ha HEPYXOMHX CTeH/IaX, a00 MOTOKOBE
HEPYXOME CKJIaJIaHHS.

[loTokoBe  ckiagaHHS  3aCTOCOBYETBCSI B MacOBOMY,
BEJIUKOCEPITHOMY 1 CEepiiHOMY  BUPOOHHUITBI, a TaKOX y
JIpiOHOCEPIMHOMY BUPOOHUIITBI BETUKUX BUPOOIB BEJIMKOI Bary.

JIst 3MiiCHEHHS CKJIaJaHHsl 32 TOTOYHUM TIPUHITAIIOM HEOOX1THO
BUKOHAHHS TaKUX YMOB:

1) 3a0e3meueHHsT  B3a€MO3aMIHHOCTI  JeTaje, TpH  SAKid
BUKITFOYA€ETHCS MPUTIACYBAHHS JETAICH 32 MiCIIEM;

2) po34WJIeHyBaHHS BCHOI'O CKJIaJajdbHOIO TIPOIECY Ha OKpeMi
orepaiiii, 10 MOKJIMBOCTI OJJTHAKOB1 400 KpaTHI 32 4aCOM iX BUKOHAHHS,
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0 Ma€ 3a0e3MeUYUTH CHUHXPOHI3aIlI0 Omepaliii 1 CTBOPUTU TEBHUMN
TeMII (TakT), 10 J1a€ Oe3MePEPBHICTh MOTOKY 310paHMX BUPOOiB;

3) nas KOXKHOI orepariii Mae OyTH TOYHO BU3HAYCHO MOTPIOHY
KUIBKICTh pPOOITHUKIB 13 3a3HAa4eHHSM KBamidikaimii poOoTH, sKa
BIJIMIOBIZIA€ XapakTepy ormepallii, TPUCTPOIB 1 IHCTPYMEHTIB, SKUMHU
Tpeba KOPUCTYBATUCS IIPU BUKOHAHHI JaHOI OIlepallii;

4) 100 YHUKHYTH 3aTPUMKH CKJIaJIlaHHS, Mae OyTH 3abe3ledcHa
peryispHa 1 cBoedacHa (10 MoYaTKy BIAMOBIAHOI omepariii) JoCTaBKa
0 CKJIaJalibHUX MICIb KOMIUICKTIB JeTajel 1 By3JiB, a TaKOX
MPUJIAJIB, TPUCTPOIB, IHCTPYMEHTIB 1 MaTepiaiB;

5) ycs opranizaitiss poOOTH IIOTOKOBOI JIiHIT Mae OyTH po3po0diieHa
JIOKJIAIHO 1 TOYHO.

CxJ1aiHICTh HAJIaro/>)KEHHS TTOTOKOBOTO CKJIAJIaHHS OKYHAEThCS B
NOJAJIBIIIOMY THMH II€peBaraMmu, Skl BOHa Ja€, a caMe: POOITHUKHU
CHEIIaII3yI0ThCS Ha BUKOHAHHI TIEBHUX OTMEpalliii; 4yacy Ha BUKOHAHHS
KOKHOI OTlepallii 3aBJIKU Creliani3amnii poOITHUKIB MOTPIOHO 3HAYHO
MEHIIIe; CKJIagaHHS OOXOJWTHCS JICIIEBINE, a 3HAYUTh, COOIBAPTICTH
BUPOOY 3HMKYETHCS; MPOIYCKHA CIPOMOKHICTh CKJIAJAIBHOTO IIEXY
3HaYHO MIJABUIIYETHCSA; BHUIYCK BHUPOOIB MPOBOJUTHCS  OLIBII
perysiipHo; KBami(ikaiisi poOITHUKIB BUKOPUCTOBYETHCA Kpalle,
OCKIJTBKM BOHHM PO3MOJUISIOTBCA 3a ONEeparissMd  BIAMOBITHO 10
CKJIaJIHOCT1 OCTaHHIX; IUIOIIA 1IeXy MOTpiOHA MEHIIIA.

ITorokoBe pyxoMme ckiagaHHs, a0o0, SK 1HOJ1 MOro Ha3WBaKOTh,
f slsjs B8 dzOH O dmivdt=gs tsB ', " mPosouages  Ha
TPAHCIIOPTHUX MPUCTPOSX PI3HOTO BUY:

a) Ha pOJIbTaHTaXx;

0) Ha pelKoBUX 1 O€3peHKOBUX BI3Kax, IO MEPEMIIIYIOThCS
BpYy4HY;,

B) Ha pPEUKOBHUX Bi3KaX, sIKl1 3'€JHAHUX MIX COOOO 1 YTBOPIOIOTH
BO30BHI KOHBEED, 10 MPUBOJUTHCS B PYX €ICKTPOJABUTYHOM;

) HA CTPIYKOBHUX, IUJJACTUHYACTUX 1 TIJABICHUX KPYTrOBUX
KOHBEEPAX;

1) Ha CHEIiaJbHUX CKIaJIbHUX KOHBEEPAX, MPUCTOCOBAHUX JJISI
CKJIa/IaHHsI TIEBHOTO BUPOOY;

€) Ha PEWKOBHX KOJIAX, SKUMH IEPEMIIIAETbCS BCTAHOBJICHA
MallliHa Ha CBOIX Kojecax (HampukiaJ BaroH, JIOKOMOTHB) ab0 Ha
KOJIeCax, TAMYAacOBO MPUKPITIIICHUX /10 HET;

) Ha MABICHUX OJHOPEUKOBUX KOIIfX;

1) Ha KapyCeJIbHUX CTOJaX.

160



[ToToune pyxoMe CKJIaJlaHHS 3HIHCHIOETBCS B TaKWM CIOCIO.
CxajanbHui OpoIEeC pO3WICHOBYETHCA HA HAUMMPOCTIII omneparii, 1o
noTpeOyI0Th MaJioi 1 MNPUOJU3HO OJIHAKOBOI BUTpATH dacy Jis
BUKOHAHHS; ISl KOXHOI omepallii BCTAHOBJIOEThCA TEBHE pobOodye
Miclie 1 TIeBHUW POOITHUK (200 rpyna poOITHUKIB) , KU BUKOHYE
TUIbKM OJIHY orepaliito. BupiO, BCTaHOBICHUI Ha TPAHCIOPTYBAIbHOMY
MPUCTPOT — KOHBEEP1, MEPEMIIIAETHCS; pOOITHUK (a00 Tpymna poOITHU-
KiB) BUKOHYE CBOIO OIepallito, KOJu BUPIO miiiae n0 Horo (iXHhOTO)
pobouoro micug. Ilpu mpoMy momada BupoOy, TOOTO pPyX KOHBeEeEpa,
MOke OyTu Oe3nepepBHUM a00 MEPIOAUYHUM — IMEPEPUBYACTHM Bij
OJTHOTO POOOYOTO MICIIS A0 1HIIOTO (B1I CTAHIII O CTAHIIIT).

VY nepmomy Bunaaky, Tooto fted B J L Y J B H B adz,
POOITHUKM BHKOHYIOTH CBOI OIEpallil MiJl 4ac PyXy KOHBEeEpa, MOKH
BUPIO TIPOXOJUTH 30HY pOOOYOr0 MICIS; MPU IIbOMY IIBUIKICTh PYXy
KOHBEEpa Ma€ BIAMNOBIAATH Yacy, HEOOXITHOMY MJii BUKOHAHHS
pOOITHUKAMU CBOIX OMepallii, 1 3HaYUTh, BEJIMYMHI TAKTY BUITYCKY.

o dtcts

V napyromy Bumanaky, Tooto f tod ff j to'tf s Pydz Qo d o ts

orepailisi BUKOHYEThCS POOITHUKAMHM B TEPioJl 3YNMUHKU KOHBEEPA;
TPUBAIICTh 3YNUHKHU BIAMNOBIJIAE Yacy, HEOOXITHOMY JJIsI BUKOHAHHS
orepailii Ha KOXHOMY poOOYOMY MICIIi; TaKUM UYHUHOM, TPUBAJICTh
3YNIMHOK KOHBEEPA 1 Yac Ha MepecyBaHHsS BUPOOy, 110 30MparoTh, BiA
OJIHOTO poOOYOro Micus A0 IHIIOrO (Bl OJHIEI CTaHIIl JO 1HIIOL)
MaroTh y CyMi BIJIIOBIJIaTA BEJIMUMHI TAKTY BUITYCKY.

Pyx xoHBeepa — Oe3nepepBHUil a00 MEepIOANYHUN — TPUUMAETHCS
3QJIEKHO BIJ PO3MIPY BHUPOOHWYOI TMPOTrpaMH, TaKTy BHUITYCKY,
xapakrtepy 310paHuX BHUPOOIB, TPYIOMICTKOCTI 1 CKJIAQJHOCTI
CKJIQJAJIbHUX OMepaliid Ta IHIIUX TEXHOJOrYHuX (akTopiB, Tak,
HaIIPUKIIJl, B aBTOMOOUIE- 1 TPakTOpoOyAyBaHHI, /i€ PIYHUNA BUITYCK
OJTHOTUITHUX MAaIllMH JIOCSITAa€ 3HAYHUX PO3MIPIB, IJsl CKJIaJaHHS
3aCTOCOBY€ThCSI O€3MEpPEepBHUM pyX KOHBEepa: y BepcTaToOyAyBaHHI,
€ PpIYHUI BUIYCK OJHOTUIIHMX BEpCTaTIB 3HAYHO MEHIIWN, —
NeP10UIHUIM.

[Ipy MOTOKOBOMY CKJIaJaHHI [JIsi CHPOIIEHHS 1 MPUCKOPEHHS
BUKOHAHHS  CKJIQJlaJIbHUX  OMNEpAIlliil  IIUPOKO  3aCTOCOBYETHCS
nonepeaHe 3'€IHaHHS JeTaled y BY3JM 1 arperaT, siki B TOTOBOMY
BUIJISI/II CTABIIATHCS HA MAILIUHY .

1 ed § OMmkz ;indadey dgpaarkoBy 00poOKy 3’€qHYBaHHX

MOBEPXOHb JACTaNl JJII OTPUMAHHS 3aJaHOi MOCAJKH, TCOMETPHYHOI
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TOYHOCTI 1 11 IKocTl. OCHOBHUMHU BHJIaMH CITFOCAPHO-TPUINIACYBATILHUX
poOIT €:

- CIIWJTFOBAHHS;

- 3QUUIIEHHS;

- mabpyBaHHS;

- IPUTUPAHHS,;

- TIOJTIPYyBaHHH.

g § d dz¢ 9-Odgjirdeiz cmrocapHux omepallii, sSKka IOJsITrae B
TOMY, IO 3pI3Y€ThCS IIap Marepiaiy 13 3arOTOBKHM HAMWJIKOM BPYYHY
abo Ha Bepctatax. [IpoBOASITH B OCHOBHOMY JUIsl MPUITACYBaHHS
JeTaJeH, 3HATTS 3aJIUPOK 1 HEPIBHOCTEW; TOUHICTh 0OmmttoBanHs 0,01—
0,05 mm, npunyck, 1o 3HiMaeTbes, — 0,1-0,5 MmM. 3acobu mexaHizarlii
JUTsl OOTIMITIOBAHHS — TIEPEHOCHI MAIIMHU 3 a0pa3suBHUM KPyrom (st
BEJIMKUX TOBEPXOHB) 1 YCTAHOBKH 3 THYYKHUM BaJIOM, IO MPAIIOIOTh
HAIMUIKOM a00 aOpa3vBHUM KPYTroM (JIJIs1 HEBEJIUKUX JCTAJICH).

Z OB te Iz 9 -OwlzdBioBanbHa 00poOKa MOBEPXHI, MOMEPEIHBO
00pOOJIEHOT p13aHHSAM IIISIXOM 3HATTSI TOHKOI CTPY>KKH THCTPYMEHTOM —
h OB j 6 tselyuny ab0 MexaHIUYHMM IIISIXOM. 3aCTOCOBYIOTH IS
YCYHEHHsSI ~HEIUIOIIMHHOCTI 3’€JJHAHWX TIOBEPXOHB; 3a0€3MeUeHHS
TePMETUYHOTO 1 IIIJIPHOTO TPWISTAHHS TOBEPXOHb JETajlel, IIIo
3'€IHYIOThCS; TIJBUIICHHS TPWIATAHHS ITOBEPXOHb Yy I IIMITHAKAX
koB3aHHs. lleil mporec MalONpOAYKTHUBHUN 1 TPYIAOMICTKHIL, MOro
3aMIHIOIOTh IUTI(PYBAHHAM 1 TOHKUM PO3TOUYBAHHSIM.

[ITaOpyBaHHs — IIMPOKO 3aCTOCOBYBaHUM cmocid 00poOKwH,
noJisirae B 3HATTI madepoM TOHKUX MmapiB (0nau3bko 0,005 Mwm)
Marepiany. [Ipu boMy BUKOPHUCTOBYIOThCA 11a0epy, NPUCTPOI (TUIUTH,
JTIHIAKH, OMpaBKH), poOOYl MOBEPXHI SKUX MarOTh (GOpMY MOBEPXOHb
netaned, mo 3’eanytotbes. Ha muurty (a0o 1HIIT TPUCTPOi) HAHOCATH
TOHKUWA 1map ¢apobu (OepiiHChbKka Ja3yp, caxa), HakKJIaJalOTh Ha
MOBEPXHIO 1 HAJalTh IUIATI KUIbKA 3BOPOTHO-TIOCTYMAJIbHUX
nepeMiiieHb. [1oTiM minTa 3HIMAETHCS 1 MAOPYIOTh MICIS, HA SIKUX
sanmuimiacs ¢apoa. OdpoOka BeneThCs 10 THX Mip, MOKH ciaiau dhapou
HE CTaHyTh MajuMHU IUISIMAMHU, PIBHOMIPHO pO3MNOJUICHUMHU Ha
00p0o0JIFOBaHiIi1 MOBEPXHI.

[ITaOpyBaHHs TOBEPXOHb OCHOBHUX 0a3  jeranew, ski
3’€THYIOThCS, BEYTh CIIOYATKY IO TUINUTI, @ HA 3aBEpIIAILHOMY eTarli
BUKOPHUCTOBYIOTh JOMOMIXH1 0a3u.

IIpy maOpyBaHHI BaXJIUMBOK € TOCHIJOBHICTE OOpPOOKHU
NOBEpXOHb. JIIs HEOOXIAHOTO BIJJHOCHOTO TOJIOKEHHS 0a3, 1110
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BXOJSTh Y KOMIUIEKT, TIEPIIOK Mae OYTH OCTaTOYHO 0OpoOsieHa Oa3a,
10 Hece OUIbIY KUIBKICTh TEOPETUYHHX OTMOPHUX TOYOK, 1 B3ATa 3a
MOYaTOK BUWIIKY B MOAajibIIiil oOpoOui. BigmoBigHO 10 1HOTO
maObpyBaHHSl HaNpPSIMHUX CTAHUHM BEpCTaTa MOTPIOHO BHKOHYBATH B
MIOCJI1TOBHOCTI, MOKa3aH1i Ha puc. 4.16.

Loy

Puc. 4.16. [TocnigoBHICTh IA0OPYBaHHS HAIPSIMHUX CTAHUHU

1 tod Is d tc-Ondeda¥nns neranei, 110 NpaIoOTh Y Hapi, s
3a0e3MeueHHs  HaWKpalmoro KOHTaKTy  poOOYMX  MOBEPXOHb.
3aCTOCOBYIOTh ISl IMUIBHOTO 1 TE€PMETHUYHOrO 3'€THAHHS JeTaliel
(KmamaHu JBUTYHIB BHYTPIIIHBOIO 3TOPSHHS, IUTYHXEpPHI Mapu
NaJuBHOI anaparypu). [lputupanus neranei 3A1HCHIOIOTh BpyYHY a00
Ha chemiaibHuX Bepcrarax. [licias cOiIbHOrO MNPUTHUPAHHS AeTail
nepeaoTh Ha CKIaJaHHs CIapEHUMU.

[cHy1OTh Ba criocoOu nputupanns (puc. 4.17):

- OJTHI€T AeTai MO iHMIH (TpUTUPaHHS KJIAMaHiB, MPOOOK Ta iH.);

- KO>KHOI 3 JAETaJeH 110 IPUTHUDY.
7

Puc. 4.17. Cnocobu nputupaHHs aetani
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BukopucTtoByeThCsa MJIsI JOBEICHHS MAJIMBHOI 1 TiJpaBIivYHOL
anapaTypy, BUCOKOTOYHUX JICTAJICH MAIllUH 1 MPUIIAJIB.

] tod Is d toMogth OyTtu 1umth, OpYyCKH, KOHYCH, pPO3pi3Hi
BTYJIKM TOIIIO, BUTOTOBJIEHI 3 YaBYHY, CTai abo CKIa.

YaByHH1 MPUTHUPHU 3aCTOCOBYIOTHCS IJIsi MPUTHUPAHHS CTAJICBUX
JeTanen, cTajaeBl — I8 YaBYHHUX JeTajeidl, a CKISgHI - s
KOJIOPOBUX METAIIB.

[IpuTupanbHuMu MaTepiaiamMu CclykaThb aOpa3vBHI MOPOIIKU
abo0 mactu pi3HOi 3epHUCTOCTI. Ha moyaTkoBOoMy eTari po3Mip 3epeH
ckianae 14-28 wMkM; Ha 3aBepmiaibHomy — 9—10 wMxMm. Ilpum
NpPUTHPaHHI OOOB'I3KOBO BUKOPUCTOBYIOTHCSI 3MallyBajbHi PIIVHU:
MalllMHHE MAcTUJI0, OJIeTHOBA KUCJIOTa, Tac, ckunuaap ta iH. Ilporec
MPOBOIATH Ipu THUCKY, 1o gopiBHioe 0,1-0,15 wmlla. Ilotim merami
pETENbHO OYUIIAIOTh BiJ aOpa3uBHOTO MaTepliady 1 IPOMUBAIOTD.

] sdz' tolz 9-O dp@pWOka marepiadiB 0  OTpUMaHHS
I3epKanbHOro OnMcKy moBepxHero. [Ipu cirocapHo-TpunacyBaibHUX
poboTax 3MEHIIYE MIOPCTKICTh MOBEPXHI; 11 3AIMCHIOIOTH Ha
CrHeliaibHUX BepcTaTax.

ITicns cknagaHHsS 1 BUBIPEHHS IOJOKEHHS 3’ €IHAHUX JETalIeil y
HUX YaCTO CBEPIJIATH 1 PO3rOpTAtOTh OTBOPH M1 KOHTPOIbHI IITU(TH.
VY neskux BUMAAKax CBEPMJISATH 1 Hapi3alOTh OTBOPHU IiJI CTOMOPHI
IBUHTH. 3aJIe)KHO BiJ Tra0apuTHUX PO3MIpIB JeTajled Il omeparii
MPOBOMSTh HA CBEPUIMIIBHUX BEpCTaTax, pyYHUMU MHEBMATUYHUMHU
a00 eNEeKTPUYHUMH CBEPUIMIIBHUMH MAaIllMHAMH, Ha TIEPECHOCHUX
pazianbHO-CBEPAIHIIBHUX BepcTaTax (y BaXKKOMY MAIIMHOOYAyBaHHI).

3'enHaHHa JOeTaNedl MOAUISAIOTh HAa HEpPyXoMi 1 pyxomi. Sk
HEpPYXOMI, TaK 1 pyXxomi 3'€lHAHHS BUKOHYIOTh pO3'€MHUMH 1
HEpPO3'€MHUMH.

t sL " ' dzokcfadlyeh 3'eqHanHs, sSKi MOXKYTh OyTH PO3iOpaHi
0€3 MOIIKOKEHHS MOB'I3aHUX €JIEMEHTIB a00 KPIMUIBHUX JIeTaJICH.

1 J oL ' ' udgdesfodsds3'eqnannsa, po30OupaHHS SKAX IIpH
eKCIUTyaTalli He TmepeadadyeHo; BOHO BUKJIMKAE TOIIKOKCHHS
3'€lHAHUX €JIEMEHTIB a00 pyHHYBaHHS KpPINWIBHUX JeTaleid abo
CKPIIUIIOBAJILHOTO II1BA.

Jlo dzj tshifdc s L ' ~ L d3dzdH eda@odaTs Hapi3Hi, MIITOHKOBI
1 HUTIIHOBI.

1 & dz L' H dz@mdaeY neraneilr 3a momoMororo pisi.

3a1HCHIOIOTH 3a  JOIOMOIOI0  INMHWJILOK, OOJTIB 1 T'BHUHTIB.
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TpynoMICTKICT,  CKJaJaHHS HapI3HUX 3'€JHAHb Yy MacCOBOMY
BUPOOHUITBI  cTaHOBUTh 25-40 %  3arajnbHOi  TPYIOMICTKOCTI
CKJIaJIAJIbHUX pOOIT, TOMY MUTaHHS MOT0 MEXaHi3allii aKkTyasbHI.
3'eHaHHS HAPI3HUMU MIMWJIBKAMHU 3aCTOCOBYIOTH TMpHU Oe3moce-
peaHbOMY 3’€JIHaHHI IMJIOCKUX MOBEPXOHb a00 3 MPOKJIAJAKAMU MIXK
HUMH. 3'€IHAHHIO TIEPEAYy€ BKPYUYBaHHS MIMUIbOK Yy KOPITYCHI JIETalIl.

BxkpydyBaHHS MINWIbOK 3AIACHIOIOTh PI3HUMH KJIHOYaMu abo
NaTpOHAMU, 3aXOIUIIOIOUM iX 3a Hapi3Hy ab0 TIAJKy HWIIHIAPUYHY
noBepxHw. B oauHMuyHOMYy abo  cepiiHOMY  BHUPOOHUIITBI
3aCTOCOBYIOTh PYUHI KJIIOYi. Y MacOBOMY BUPOOHUIITBI 3aCTOCOBYIOTH
CJIEKTPO- ab0  THEBMOIIMWIBKOBEPTH 3  CaMOPO3KPUBHUMH
rOJIOBKaMH, a TaKOX CIeIliaibHI OaraTomMUHAEIbHI YCTAHOBKH; BOHU
B KUIbKa pa3iB IIJIBUIIYIOTh MPOJYKTUBHICTh CKJIaJaJbHUKIB.
[nunbky MaroTh OyTH TEPIEHINKYJIIPHUMH 10 TIOIIWHY 3’ €THAHHS
1 3aJaHOi BHUCOTH HaJ I€l0 IUIONMHOKW. [lepneHauKyIapHICTh
HINUJIBKUA MOXE OyTH MEepeBIpeHa KOCUHIIEM 1 IIYNOM, a il BUCOTA —
I'PAaHUYHUM I1a0JIOHOM.

Hapi3Hi 3'enHaHHSA CKJIaJarOTh 13 TMOMEPEIHIM 3aTATyBaHHSIM
BO30BUX JCTaJei, SKE B3aJIeKUTh B CHJI, 110 HABaHTAXKYIOTh
3'enHaHHs. [[7s BUKOHAHHS 3aTATYBaHHS 3aCTOCOBYIOTH TPaHHYHI
KJIFOYi, SIKI BHUMHUKAIOThCS TIPM JOCSTHEHHI 3aJlaHOTO MOMEHTY
3aTATYBaHHS, 1 JIUHAMOMETPHYHI KJIIOUl 3 TOKAKYUKOM MOMEHTY
3aTsSTyBaHHS.

bonTtoBi 1 rBUHTOBI  3'€fHaHHA B  OJAWUHUYHOMY 1
JIp10HOCEPIHHOMY BUPOOHUIITBI CKJIaAAalOTh 3a JIOMOMOI'0I0 TallKOBUX
KJIIOYIB, III0 3HAYHO 30UIbIIyE 0OcCAr poOOTH 1 HE 3abesreuye
PIBHOMIPHOCTI 3aTsAryBaHHA. Yac Ha CKJIaJaHHS Hapi3HUX 3'€AHaHb
CKOpPOYYIOTh 3aCTOCYBaHHSM YIOCKOHAJIEHUX PYYHHX 1HCTPYMEHTIB.
Jlo HUX BIJHOCSTH TOPIIEBUM KJIIOY, 3aCTOCOBYBAaHHU JJisi poOOTH Ha
BIIKDUTUX JAUISTHKAaX; TOPLEBUN KOJOBOPOTHUM KIIIOY; TOPLEBUI
HIAPHIPDHUM KIIFOY, @ TAaKOX TPICKAYKOBUM 1 (PPUKIIAHMUI KIIHOYL;
TOPIEBUI  IIAPHIPHO-TPICKAUYKOBHM  KJIIOY, 3aCTOCOBYBaHUH Yy
Ba)KKOJIOCTYITHUX MICIISIX.

Mexani3ailisi CKjiaJilaHHd Hapi3HHUX 3'€JHAHb B YMOBaX MacOBOTO
1 cepliHOr0 BHUPOOHMIITBA, a TAKOX Y Ba)XKOMY MAaIIMHOOYAYyBaHHI
JOCSATAETHCST  3aCTOCYBAHHSAM  €JEKTPUYHUX 1  ITHEBMAaTHYHHUX
IHCTpyMEHTIB. BOHU NpPHUCKOPIOIOTH CKIIAJIAHHS Hapi3HUX 3'€IHAHb 1
M1JBUIIYIOTH TXHIO SIKICTb.
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CkrnamgaHHs Hapi3HHUX 3'€JHAaHb HEPITKO aBTOMATH3YIOTh. Jlermie
aBTOMATHU3Y€ThCS  CKJIQJaHHS TBUHTOBUX 3'€JHAHb, BaxX4e —
CKJIaJIaHHA 3'€JHAHb 3 HAPI3HUMHU IIIHJIbBKaMHU 1 O0JITOBUX 3'€IHaHb.

Z f sdzCius's ‘] H dz@ad@ive 3'eqnanns Bajga i OJSTHEHON
Ha HBOTO JeTai (3y0uacTtoro koseca, MyQpTd 1 T. A.) 32 JIOTIOMOTOIO
h f 5 dg¥ dimonkoBuX 3'€IHAHHSX BUKOPHCTOBYIOTH IPHU3MATHYHI,
CErMEHTHI 1 KJIMHOBI IIMOHKH.

ZIsdWIstse § L- nepyxomO©Lzdetins, ke 3aiiICHIOIOTH
32 JOMOMOIOI0 KOHIYHMX 1 mwiiHapuunux h Is d W Is THaudTu
3aCTOCOBYIOTh $IK CIIOJIYYHHUM 1 BCTAHOBJIIOBAJIbHHUI €JEMEHT, IO
KOOPJIMHY€E B3a€MHE TOJIOKEHHS JIeTaneH, K1 3’ €THYIOThCS.

o dzj tclz = 5 d3do~ d3degl & tSHL diGhdears 3'eqHaHHs,
BUKOHAaHI 3 TapaHTOBAaHUM HATATOM, PO3BAJIbIIOBAHHSM, BIJOOPTOBY-
BaHHSIM, KJICTIAHHSIM, 3BapIOBAHHIM, TASHHSIM 1 CKJICFOBAaHHSIM.

1 ' " HdzOdzdzv L G O tc O thbcte@on, dzg] WgecadzO Is W G
a00 IUITXOM TEIUIOBOI I HA AeTail, SIKi 3’ €IHYIOThCS. 3aCTOCOBYIOTh
PI3HOMaHITHI IPECU: TBUHTOBI PY4YH1, pEKOBO-BaX1JIbH1, MasiTHUKOBI
neanbHi, THEBMAaTUYHI, TBUHTOBI 1 PEHKOBI MPUBOHI, T1JIpaBIivHI 1
ITHEBMOT1/IpaBJII4HI.

CknamaHHs 3'€THaHb 13 TAQPAHTOBAHUM HATSATOM aBTOMATHU3YIOTh
JUTSl IOCA/IKU HEBEJIMKUX JIETAJIel TUITY BTYJIOK, AJbIIB 1 IITUQTIB.

CxkJajlanHs 3 TEIUIOBOIO JIIEI0 MIJBHUIIYE MIIHICTh 3'€JHaHHS B
1,5-2,5 pa3y B NOpPiBHSIHHI 13 CKJIaJJaHHSM Ha MPeCi, OCKUIbKU B I[bOMY
BUIAJIKY MIKPOHEPIBHOCTI HE 3aJ1arOKyIOTb.

| B 9 OB @dzdztocoByoTh MpU CKITaIaHHI TEPMETHIHHUX
HEpO3'eMHUX 3'€/IHaHb, 3A1MCHIOBAHUX IIISIXOM 30UIBIIEHHS JAlaMeTpa
MOPOXKHUCTOT ~ JeTadl, 110 OXOIUIFEThCS, IMMiJ €0  THUCKY,
CTBOPIOBAHOT'0 OOEPTOBUM POJIMKOBUM 1HCTPYMEHTOM.

Po3BanbiioBanHs 3I1MCHIOIOTH Ha CBEPIJWIBHUX, TOKapHO-
PEBOJILBEPHUX BepcTaTax 1 CIelialbHUX BEpCTaTax 1 yYCTaHOBKAaX, a
TakoX BpyuHy. Ilpum aBTOMaru3oBaHOMY CKJIaJaHHI oreparli
pPO3BaNIBIIOBAHHS BUKOHYIOTh Ha CIICIIalbHUX HalliBaBTOMaTax 1
aBTOMaTax.

]l "BHS t¢ Iz ®ladzY 3armH KpOMKHM METaJIeBOrO JIMCTa s
3'€IHaHHA MOTO 3 1HIITUM JIUCTOM.

S dzjdfd@ mpormec CTBOPEHHS HEPO3'€MHOIO 3'€THAHHS
€JIEMEHTIB KOHCTPYKIII MEPEBaAXXHO 3 JIMCTOBOIO METaly 3a
JIOoTIOMOTroI0  3akjenok. KiiemanHs BkjIlouae omeparlii  yTBOPEHHS
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OTBOpPIB B €JIEMEHTax, W0 3'€IHYIOThCSA, BCTaBJSHHS 3aKJIEMOK,
OTpUMAaHHS TOJIOBKH, $Ka 3aMHKa€, TOOTO, BJacHE, 3aKJCIMKH.
3aCTOCOBYIOTh JJISI MIITHOTO 1 Fe€pMETHYHOrO 3'€HAHHS AceTajieil. 3
PO3BUTKOM TEXHOJIOT1i 3BaplOBAJILHOTO BUPOOHHUIITBA MUTOMA Bara
KJIENaHHA IIOCTYIIOBO CKOPOUYEThCA. MOro 3acTOCOBYIOTh y THX
BHUIIAJIKaX, KOJM HarpiB JAeTajie, Mo 3'€qHYIOThCS, HeOakaHUM, a
TaKOX MPU CKJIAJaHHI JeTalel 3 PI3HOPIAHUX MarepiaiiB (CTaib —
YaByH, METaJl — IJIacTMaca), 3BaprOBaHHs 1 AsTHHS AKUX YTPYAHEHO, a
CKJICIOBAHHS HE 3a0e31euye NoTpiOHOT MIITHOCTI.

KienmanHs BUKOHYIOTh Y TapsuoMy 1 X0JIOJHOMY cTaHax. ['apsue
KJIETIaHHA 3aCTOCOBYIOTH IS 3aKJICTIOK JiameTpoMm noHana 14 mwm. Ilpu
rapsyoMy KJIE€MaHHI 3akjenkud HarpiBaioTh g0 1000 — 1100 °C;
3aKIHUy€eThCsl Kienka mpu Temmepatypi 450 — 500 °C. Knemanns
3MIUCHIOIOTh yJapaMyd ITHEBMAaTUYHUMHU KJICMAJbHUMH MOJOTKaMHU
a0o0 11 IIpPecoM.

Hnsa  3aknenok  miamerpoM  3-12 MM BHUKOPHCTOBYIOTH
MMHEBMATHUYHI MpecHu JlaMeTpoM IMoHaj 12 MM — TiJIpaBiiyHl 1
IMHEBMOT1IpaBiiiuHi mnpecu. KienmaapHi Ipecu 3a3HA4YCHUX THIIIB
3aCTOCOBYIOTh Y BHIJIAJI CTAaI[lOHAPHUX YCTAHOBOK a00 TMiABICHUX
cko0. Jlns 3akjenok giaMeTpoM J0 3 MM BHKOPUCTOBYIOTH
BiOpaIliiiHi, TBUHTOBI 1 NEJaIbHO-BAXUIBHI Tpecu. Jlsg 3akienok
J1aMeTPOM 110 1 MM (rOIMHHUKOBA MIPOMUCIIOBICTb,
npuiIago0y/lyBaHHs) 3aCTOCOBYIOTh KJI€MaJIbHI COJICHOIAHI MAallWHHU.
EnexTpoHHI peryatoBajibHI MPUCTPOI TO3BOJISIIOTH TOYHO BCTAHOBUTHU
CUJIY YJIapiB 1 TPUBAJIICTh KJICTIAHHS.

HamiBaBTomMatn 1 aBTOMAaTH 3aCTOCOBYIOTH JUISl XOJIOJHOTO
KJICTIaHHSA 3 HAUOUIBIIINM J[1aMETPOM 3aKJIETOK J10 4 MM.

1 © Otct o @eafrdadriuaMii Mporec YyrBOPEHHS HEPO3'EMHOTO
3'eMHaHHA JeTallel MallWH I[UISXOM iX MICIIEBOTO CIUIaBJEHHS a0o
cniipHOTO JedopMyBaHHs. 3BapioBaHHs HaOyBae Jenajil IMIUPIIOTO
3aCTOCYBaHHS B MallMHOOyayBaHHI. BoHO 3a0e3redye 3Ha4YHY
C€KOHOMIIO Marepialy 1 3HHXKYE TPYAOMICTKICTh BHUTOTOBJICHHS
BUpoOiB. CriemiaiibHl €JIeKTPO3BaPIOBAIbHI MAallMHU BKJIIOYAIOTH Y
3arajibHUM TOTIK OOpOOKM JeTaliel y MEXaHO-CKJIaJalbHOMY IIEXY.
CkrnaganpHi poOOTH TpHM 3BapIOBaHHI TependayaroTh IPaBHIIbHE
MOJIOKEHHS JIeTaJIeH, 10 3'€IHYIOThCA, 1 1X TUMYACOBE CKPIIJICHHS.
3acTOCOBYBaHi CIocoOM 3BapIOBaHHS HaBeACHO B Ta01. 4.6.
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XapaKTepuCTHUKAa OCHOBHUX CIIOCOOIB 3BapIOBAHHS

Tabnuis 4.6

PexomennoBana
. OuwnieHHS
Martepian TOBIIMHA 200 :
3BaproBaHHs | JIeTaJiel, 0 |IUIOoIIA Iepepizy 3B2}meaﬂbHe CIICMCIITIB
. 3’ € THAHHS nepe; 3Ba-
3BapIOIOTHCS | €JIEMEHTIB, 1110 PIOBAHHAM
3BAPIOIOTHCS
1 2 3 4 5
Enextpoayrose| Ctanb, >1,5-2Mm Bcruk, CraineBoro
py4HE 3 aJTIOMIHI€BI BHAMYCK, 3 ITITKOIO
MeTaJIeBUM CIIaBU B11I00PTOBYBaH-
€JIEKTPOJIOM HSIM, TaBPOBI
Astomatuune | Ctajb >2-2.5 Mm Te came CraneBoro
iy Gharocom HIITKOIO 200
ra30BUM
MOIyM'sIM
Enekrponyrose| Huspko- 4-12 mm Beruk, CraneBoto
BYT'LTBHUM BYyTJICIICBA BHAIMYCK, 3 ITITKOIO
€JEKTPOIOM CTaJb, BiJIOOPTOBY-
aJIFOMIHINA, M1Jb BaHHIM
Apronoayrose | Hepxagiroua | <4 MM Beruk, Te came
CTalb, TaBpOBI, 3
QJIFOMIHI€BI 1 BIJI0OPTOBY-
MarHi€eBl BaHHSM
CILJIaBH
ATOMHO- JleromaHi craii | < 8§ MM Te came »
BOJIHEBE
I'azoBe Crap, <2 MM » »
aJIOMIHIEBI, 10 Mmm
MIJIHI 1 TBEpAi
CILJIaBH
I'azonpecose | Crainb <25000 mm? |Bcruk, 3 O6pobka
BIIOOPTOBY- | pi3aHHAM
BaHHIM TOPIIIB
KoHTakTHE Crap, <25000 mm? | BeTuk CTasneBomo
CTHUKOBHM: aJTIOMIHIEBI 1 IIITKOIO
- OIUTABJICHHSIM | M1JHI CIIJIaBH
- OIIOPOM » [TpyTkn » O6poOka
<10 mm p13aHHIM
TOPIIIB
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[TponoBkenns Tad. 4.6

1 2 3 4 9)
TouxkoBe Craip HU3BKO- <12 MM Buanyck | XonogHo-kaTtaHa

BYIJICIICBA, <10 mm cTayip 0e3

JIeTOBaHa, <6 MM OYMILICHHH,

HEeprKaBitoua, <2,5 MM rapsiuekaTaHa

QTFOMIHI€BI 1 CTajb —

MIJIHI CIUIaBU TpaBJICHHS,
MiCKOCTPYMHUHHA
o0poOka abo
oOpoOka
pi3aHHIM

Ponukose Te came <2 MM Bnanyck  |IlickoctpymuHHa
00poOKa 1
00poOKa
pi3aHHIM

Teprsam Craib Kpyrni getami Beruk CraneBoto

BYTJICIIEBA, JlaMeTpoM HIITKOIO,

JIETOBAaHa, <40 mMm MICKOCTPYMUHHA

KOJIbOPOBI oOpoOka

MeTau

Enextpo- Cranp 20-600 mm Beruk  |Te came

IIJIAKOBE ByTJIELIEBA 1

JIerOBaHa

Konnenca- |Cranb 0,03-0,6 Mmm Branyck |PerenpHe

TOpHE BYTJICIICBA, OUUIICHHS 1

JIeroBaHa i 3HEKUPEHHS

HeprKaBiro4a HEO0OOB'SA3KOB1

Vaerpassy- |OmgHOpiaHI 1 0,05-0,5 mm » Te came

KOM PI3HOPIIHI

MeTasu 1

CILUTaBH

Enextpon- | XimiuHO <10 mm Bceruk »

HUM IIPOME- |aKTHUBHI 1

HEM Y TYTOIUIaBKi

BaKyyMi MeTaJl 1

CILUTaBH

IIpomenem |Te came <1 MM Bnamnyck »

Jasepa

1 @ dzdgy Is Oecdaponecom 3'eqHaHHs, MpU AKOMY B 3a30p MiXK
HarpiTUMH €JIEMEHTaMU BBOJIAThH PO3IUIABJICHUN NPUIIHA, IKUI 3MOUYE
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iX TIOBEpXHI Ta CKPIIUIIOE €JIEMEHTH, IO 3 €IHYIOThCS, ITICII
OXOJIOJIKEHHS 1 3aTBepAiHHA. Po3rnnaBneHuil mpumiid 3aBasiku rapHO-
My 3MOYYBaHHIO TIOBEPXOHb JETajleH, 10 CKIAJATHCS, 1 Karmisp-
HOCTI NPOHHMKA€E B 3'€AHYBaJbHUN LIOB 1 yTBOPIOE CIUIAB, IO Mae
MICTIsl 3aTBEPAIHHS O1IBII BUCOKY MILHICTh, HI’K MIIHICTH IPUIIOIO.

B  omuHuuHoMy 1 #ApiOHOCEpiiHOMY  BUPOOHUIITBAX
3aCTOCOBYIOTh MAasiHHA TEPMIYHUM KOHTAKTOM (MasuIbHUKOM) 1
ra30BUM MAJBHUKOM; Yy BEIUKOCEPIMHOMY 1 MacOBOMY BHPOOHUIITBI
JeTalli HarpiBalOTh y BaHHAX 1 ra30BHX Ile4aX, a TaKOX IITHPOKO
3aCTOCOBYIOTh  €JIeKTpoHarpiBaHHa. Ha  OaraTtbox  3aBojax
YOPOBA/KEHO PI3HI 3aco0M MexXaHi3alll MNasHHS, BKIIOYa4U
1HIyKIliiHEe HarpiBaHHS.

[lepcieKTUBHUM € PO3BUTOK TEXHOJIOTII TMAastHHA METaiB 1
HEMETaJIEBUX MaTrepiajiB yJIbTpa3ByKoM. Llel MeToa masHHS 3pydHHi
JUIA JETAJIEN 3 ATFOMIHIEBUX CILIABIB.

g C dzj ¥ 9 Qdadgoeg nerani 3 pI3HOPITHUX MaTEpiais,
3MEHIIIYIOTh Macy BUPOOIB, 3a0€3M€UyI0Th TEPMETHYHICTh 1 KOPO31MHY
CTIAKICTh JeTajed y MiCIAX 3'€HaHHS, 3HUXKYIOTh COOIBApTICTh
BHUPOOIB.

VY mopiBHAHHI 31 3BapHUMH, TASHUMH 1 KJICTIAHUMU JETaTSIMU Y
CKJIICEHMX JETalsiX Hampyrd pO3MOJAUICHI PIBHOMIPHO 1 HeE
BUKJIMKAIOTh 1X BUKpUBJIEHHA. KieloBi crioyku 1o0pe mpaiioroTh Ha
3CYB, PIBHOMIpDHHMM BIApHUB, TEPEHOCATh JHUHAMIYHI 1 3MiHHI
HaBaHTaKeHHA. [0 HemoMiKIB KICHOBUX 3'€THaHb HaJEXKaTb IXHS
HE3HAYHA TEIJIOBA CTIMKICTh (71 OUIBIIOCTI KJIEIB BOHA HE
nepesuirye 100 °C), a Takok TpuBajia BUTPUMKA MPU MOJIMEPHU3ALLi.

BiTun3ngana 1 3apyOiKHAa MPOMUCIOBICTh BHIIYCKA€ BEIUKY
KUIBKICTh KJIEIB U1 METally 1 HemeTaleBux MmarepianiB. Cepen HUX
MOYHa BUIIJTUTA OCHOBHI TPYIIH.

1. Kiei Ha OCHOB1 €MOKCHUAHUX CMOJ, IO 3aCTOCOBYIOTH MPH
XOJIOJHOMY 1 TrapsiuoMy 3'€JHAaHHSX METallB, Kepamiku, IJlacTMac,
JIEPEBUHU Ta IHIIINX MaTepiaiB.

2. Knei Ha ocHOB1 ()€HOJIBHUX CMOJI.

3. [Momiyperanosi kJiei.

4., CriemiajibHi Kiel.

[Ipu ckieroBaHHI TMOBEPXHI JAeTajei, 1Mo 3 €IHYIThCH,
OUMIIYIOTh, 3HEKHPIOIOTH 1 B JICIKUX BHUMAJKax OOpOOJSIOTH IS
OTPUMAaHHsI IMIOPCTKOCTI, 110 3a0e3Meuye Kpalle yTpuMaHHs KJICH0.
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Kpim kmelioBux 3'eqHaHb, 3aCTOCOBYIOTh KOMOIHOBaHI —
KJICE3BAPHI 1 KJIeeKIIenaHi 3'eqnanns [29].

46. TeXHI YHUN KOHTPONb CKJ1aBamn p oG
BYy3niB i Ma WwnH

[ToxuOKwu, 1110 BUHUKAIOTh MPYU BUKOHAHHI CKJIaJIaHHs JeTajel y
pi3H1 3’ €JHAHHA, MOXYTh BIIOYBaTUCA 3 TAKUX MPUYHH:

- BCTAHOBJICHHS HETIPABWJIBHUX KOHCTPYKTUBHHX 3a30DiB;

- HETOYHE PETYJIOBAHHS B3a€EMHOTO TOJIOKECHHS JeTalieH, 110
3'€ THYIOThCH,

- TNEPEKOCH JAETajed, IO YTBOPIOIOTHCA YEpPE3 HENpPaBUIIbHY
MOCAJIKY JIeTaJIel mpH iX 3’ €JHAHHI;

- HAasBHICTh 3aJUIIKOBUX JedopMalliif, BUKIUKAHUX CHJIAMH,
MPUKJIAJACHUMH U151 3'€THAHHS JIETaJICH;

- BUKPHUBJICHHS 1 iHII Aedopmallii Ta MOIIKOKEHHS JeTallei,
II0 BUHHUKIM TMPH IX NEPEBEPTaHHI 1 MNEPEMIIICHHI B MPOILEC]
CKJIaJIaHHS 1 P TPAHCIIOPTYBaHHI;

- TpyxkH1 aedopmainii 0a30B0i (OCHOBHOI) Jeraii 310paHOTo
00'eKkTa, 10 BUHUKJIU MPH 11 3aKPITIICHH];

- nedopmarlii geraneit uepe3 3MiHy BHYTPIIITHBOI HAMPYTH.

UJ ndzg ydzd 2 clndsatizlsiie tsipatiecie Mae Ha Merti
3a0€3MeUNTH HAJIEXKHY SIKICTh 3'€IHaHb JeTaliel 1 By3JIiB y 310paHOMYy
BUpOO1 (MalIMHi) 1 TMEpPeBIPUTA BIAMOBIIHICTE 1UX 3'€IHAHBb
TEXHIYHUM yMOBaM iX IpUHMaHHS.

KoHTpoJtto miamatoTbesi OKpeMi 3’€IHAHHSA, BY3JIM, MEXAHI3MU Ta
IIJI1 MAIIMHU, JJIsI 9YOTO Ha CKJIaJaJbHUX JIHISAX PO3TAIIOBYIOTHCS
MICISl Ui BUKOHAHHS KOHTpPOJbHUX omepaliil. OO0oB'I3KOBIN
NepeBipIll MJISITaloTh yCl BIANOBIAJIBHI 3'€AHAHHS 1 BY31IU 1 Ti
CKJIaJIaJIbH1 Orepallii, Mpu BUKOHAHHI SIKMX MOJIMB1 HETPABUJIBHICTD,
HETOYHICTh 3’€IHaHb 1 B3aEMHOTO pO3TAIlyBaHHS JeTajield, 10
3'eTHYIOThCA [2].

MeHm BiANOBiANBHI oOmepallii MAJal0ThCs TaK 3BaHOMY
dz Is ¥ gs ts dzls teB@ERY nepeBipAIOTHCS MEPiIOAHYHO.

[Ipy KOHTpOJI CKIIAJaHHS OKPEMHUX 3'€HAHb 1 BY3JIB IIMPOKO
KOPUCTYIOTBCSI ~ TPHUCTPOSIMHU,  SKI  CHOPOIIYIOTh  BUKOHAHHS
KOHTPOJBHHUX  OMepallid, MIABHINYIOTh TOYHICTb  IEPEBIPKH,
3MEHIIYIOTh Yac, HEOOX1AHUN HA MEPEBIPKY.
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l d{ tc tsB zen®@eladz¥s aBoma cramisimu: 1) MexaHiuHE
BUNPOOYBaHHA (00KaTKa) 1 2) BUMPOOYBaHHS 1] HABAHTAKEHHSIM a00
TEIJIOBE.

[ 1 ~0dz ydzj o ( st Aol @pdadziviTecst st
MEPEBIPKU  MPABWIBHOCTI B3a€MOJIIi YacTUH 1 MpUIACyBaHHS
TEPThOBUX MOBEPXOHB JieTaliei. By3/ii BCTAaHOBIIOIOTHCS Y BIJIMOBIIHI
IPUCTPOi AJis1 BUMPOOYBaHHS, arperaTtd (MEXaHi3MH) 1 MalllMHU — Ha
BUMPOOYBaJIbHI CTEHIU 1 TPUBOIATHCS B PYX €JIEKTPOJABUTYHAMM.

CrmouaTKy HAJA€ThCA HEBEJIMKAa IIBUAKICTH  OOepTaHHS.
[TocTymoBo 30UTBITYIOYM IIBHAKICTH OOCPTAaHHS JO MOBHOTO YHCIA
00epTiB (XO/IB), MPOJIOBXKYIOTh BUIIPOOYBAHHS 10 THX TP, MOKH HE
NEPEKOHAIOTHCS, 110 BCI YaCTHHU MEXaHI3My a00 MAaIllMHH MPaIIOIOTh
HaJCKHUM 4YWUHOM. [IpyM 1IbOMY BEIyTh CIIOCTEPEKEHHS 3a CTaHOM
MOBEPXOHb, WI0 TPYThCs (MIJMIMIHUKIB, BTYJOK, HaNpsIMHHX,
3y04acTUX 3aueIuieHb TOIO), 3a Y3TOJDKEHICTIO il 4YacTuH 1
mexaHi3miB. Ilicis oOkaTku arperatud (MexaHi3Mu) ab0 MaIIUHH
NepeaoThCs Ha BUMPOOYBAHHS 111/ HABAHTAXKEHHSIM.

l dftctsB zo Odadz"  ° H(uzE@otkszIBa@my j- dzdz" d3
TEIUIOBE BUMNPOOYBAHHS) MPOBOJMUTHCSA BIAMOBIAHO JO TEXHIYHUX
yMOB. SIKkiio BUIPOOOBYETHCS BepcTaT aboO 1HINA MallWHA-3HAPSS,
TO TIPU BUIPOOYBaHHI MPOBOAUTHCS POOOTA HA TOMY PEXHUMI 1 B TUX
yMOBaX, SKI BIJANOBIAAIOTh E€KCIUTyaTauiiiHuM. BunpoOyBaHHs
MPOBOJUTHCS HA TIOBHY TMOTYXHICTb TIPOTSITOM BCTAHOBJIEHOTO
TEXHIYHUMU YMOBAMH TEPMIHY.

VY pa3i BUSBIEHHS MiA 4yac BUNPOOYBaHb OyJb-sIKMX HE(EKTIB
OCTaHHI YCYBalWTbCcsl abo0 Oe3lmocepelHbO Ha CTEeHAl, abo B
«1e(peKTHOMY» BIIAUICHHI, KyAWM MAalllMHA HANpaBIs€TbCs IMICHs
3HATTA 3 BUIPOOyBanbHOro creHaa. Ilicist ycyHeHHs JnedekTiB
MalIuHa HaJIXOUTh Ha TIOBTOPHE BUIIPOOYBaHHSI.

MnTaHHAa [JNA9 CaMOKOHTpPOANW

1. SIk1 BUaM 3arO0TOBOK AeTajied MamnH Bam Bigomi?

2. Ha3BiTh METOIM OTpUMAaHHS 3ar0TOBOK JIeTajeil MaIlliH.
3. Busznaure 3arajbHi HOHATTS JIUTTSL.

4, Bu3Haute 3arajibHi MOHATTS KyBaHHS.
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5. BuzHaute 3arajibHi HOHSTTS BaJIbIIFOBAHHS.

6. BuzHaute 3araibHi MOHSTTS IITAMITyBaHHS.

/. Bu3HauTe 3arajibHi HOHSATTS BOJIOYIHHS Ta IIPECYBaHHS.

8. BuzHaute 3araiibHi MOHSTTS OTPUMAaHHS IIPOKATY.

9. BuzHaute 0COOJIMBOCTI  3aCTOCYBaHHS  IUIacTMac  IpHU
BUTOTOBJICHHI JCTaIC MaIlIuH.

10. SIxi meTom 0OpOOKH 3aroTOBOK Bam Bimomi?

11. JlaliTe  XapakTEpUCTUKYy METOAYy OOpOOKH  3aroTOBOK
pI3aHHSIM.

12. SIxi MeTOIM MOKPHUTTS 3ar0TOBOK Bam Bijomi?

13. JlaliTe XapakTpUCTHKY OCHOBHHUX METOJIB CKJIQJaHHS
MaIyH.

14. 1llo Bu po3ymieTe i By3J0BUM Ta 3aTaJIbHUM CKJIQJJaHHSIM?

15. 1o Take po3'eMHi Ta HEPO3'eMHI 3'€THAHHS?

16. Y YoMy mojdrae CyTHICTh KOHTPOJIO SKOCTI CKJIQJaHHS
MaIliH?

17. 1o Take BunpoOyBaHHS OOKATKOIO Ta ITiJl HABAHTAKEHHSM ?
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PO3 46N
OCHOBHI MNONOXeHHA po3pobKwMU
BUIFIOTOBJ/ITEHHA MaWwWWHMWU

5.Buxi pHa 6a3a I NnocC/ni LOBHI
npoyuecy BUTFIOTOB/TEHHSA MalWNHMWU

3aBIaHHSAM KOXHOTO TEXHOJOTIYHOTO MPOIECYy € EKOHOMIYHE
BUTOTOBJICHHS MAIlIMH, 110 BIJMNOBIIAIOTh iXHBOMY CIIY’KOOBOMY
MpU3HAYCHHIO. /{7151 yCIIIIHOTO BUPIIIEHHS I[LOTO 3aBJIaHHS PO3POOKY
TEXHOJIOTIYHOTO  MPOIECYy BHUTOTOBJEHHS  MAIIMHU  MOTPIOHO
IIPOBOJIUTH B TaKil 1MOCIIiTOBHOCTI [29]:

1) BUBUEHHsI CIIy’)k00BOrO MPU3HAYCHHS MAIIUHHM, TEXHIYHUX
BUMOI, HOPM TOYHOCTI Ta KPUTHUYHUW aHaIi3 iX BIJAMOBIIHOCTI
CILy’KOOBOMY MPU3HAYEHHIO;

2) 03HAWOMJICHHS 3 HAaMIYCHMM KUTbKICHMM BHITYCKOM MaIllUH B
OJIMHUIIIO Yacy 1 32 HE3MIHHUMU KPECICHHSIMU,

3) BUBUCHHS pPOOOYMX KpECICHb MAIIMHA Ta I1X KPUTHYHUI
aHaJli3 11010 MOKJIMBOCTI BHMKOHAHHS MAaIIMHOIO 1i CIIy>KOOBOTO
NpPU3HAYEHHS, METOMIB JOCSTHEHHS TOYHOCTI, 3aKIaJICHUX Y
KOHCTPYKIIII0, TEXHOJOTTYHOCTI KOHCTPYKIIIT MaIllIMHU;

4) po3poOKa TEXHOJIOTIl 3arajbHOrO CKJIaJaHHS MAIIWHHA 1
30KpeMa 11 CKIIaAaJIbHUX OJUHULLb;

5) BUBUEHHSI CITy>kOOBOIO IPU3HAYCHHS JeTajeH, TEXHIYHUX
BUMOT, HOPM TOYHOCTI Ta KPUTHYHUHN aHAI3 iX BIJIMOBITHOCTI CBOEMY
BUIIAQJIKOBOMY TIPU3HAYEHHIO, a TaKOX aHall3 TEXHOJOITYHOCTI
KOHCTPYKIIIi IeTaei;

6) BuOip HAHOLIBII  EKOHOMIYHHMX  CIIOCOOIB  OTpPUMAaHHS
3aroTOBOK, 1110 3a0€3MeYyI0Th HEOOX1AHY SIKICTh JeTaleH;

7) po3po0OKa TEXHOJIOTIYHHUX MPOIIECIB BUTOTOBJICHHS JICTAJICH;

8) TutanyBaHHSI 00JIaTHAHHS 1 POOOYHX MICIIb;

9) obopmiieHHST 3aMOBJICHP Ha TIPOCKTYBAHHSI i BHTOTOBJICHHSI
oOJiaiHaHHS, IPUCTPOIB T IHCTPYMEHTIB,;

10) BHECEHHSI B TEXHOJIOTIYHHUH MPOIIEC KOPETYBaHb Ta YCYHECHHS
JOTMYIICHUX TTOMUJIOK 1 HEJIOMIKIB.

J171s1 po3p00OKH TEXHOJIOTIYHOTO MPOIECY BUTOTOBJICHHS MaIlTUHU
HEOOXI1H1 TaKl BUXiAHI MaTepiaiu:

1) ctucnuii onmc, KW 4iTKO BU3HAYA€E CITY)KOOBE NMPU3HAYCHHS
MaIllUHY;
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2) TEXHIYHI YMOBHM 1 HOpPMH, IO BH3HAYAIOTh CIIY)KOOBE
PU3HAYCHHS MaIIVHU,

3) poOoui KpecaCHHS MAIlIMHH;

4) naHi TPO KUIBKICTh MAIIMH, HAMIYCHHUX JI0 BWITYCKY B
OJIMHHUIIIO Yacy (piK, KBapTaj, MICSLIb);

5) 3arajbHa KIiJABKICTh MAaIllMH, HaMiYE€HUX JIO BHITYCKY 3a
HE3MIHHUMHM KPECICHHSIMU;

6) yMOBH, B SIKUX Iepea0avdaeTbCs OpraHi3yBaTH 1 3MIHCHIOBATH
M1JICOTOBKY, BUTOTOBJIEHHSI 1 BUITYCK MalllMH (HOBOCTBOPIOBaHUM a00
JiIOYMid  3aBOJl, HAasBHE Ha HbOMY OOJIaJHAHHS, TEPCIEKTUBU
OTPUMAaHHSI HOBOTO O0JIaJHAHHS);

7) MiCIIE3HaXOPKCHHS 3aBOAY (MOMKIJIIMBOCTI KOOIEPYBaHHS 3
IHIIIMMH 3aBOJIaMU, YMOBH MMOCTAYaHHS 1 T. [1.);

8) HasIBHICTb 1 MEPCIICKTUBU OTPUMAHHSI KaJIpiB;

9) miaHOBI TEPMIHU IIATOTOBKHM Ta OCBOEHHS HOBOI MAIIWHU 1

Vi 1l BUX1JIHI MaTepiaii HEOOX1/IH1 JJIsl JOKJIAHOTO 3'SCYyBaHHS
3aBJIaHHSI, SIKE CTABUTHCS MEPE]l TEXHOJOTTYHUM MPOIECOM, 1 YMOB, B
SKUX MalTh BIIOyBaTUCs HOTO po3poOJieHHs Ta 3M1MCHeHHSA. Yum
NpaBWIbHINIE 1 TOYHIIE C(QOpMYJIbOBaHI 3adadyl 1 YMOBH iX
BUKOHAHHS, TUM IIBU/IIC 1 3 MCHIIIMMHA BUTPaTaMH BOHU BUPIIIYIOTHCS.

JlocBimT OCBO€HHS 0OaraThbOX MAaIllMH II0Ka3aB, IO KOXKHA
HESACHICTh, HEJIOCTATHHO YITKE PO3YMIHHS CIIY>KOOBOI'O MPU3HAYCHHS
MalllUHU 3MYIIyIOTh BHOCUTH ©OaraTo 3MiH, 1HOJI ICTOTHHUX, Y
KOHCTPYKI[IF0 MAaIlIMHU B TMEPIOJl MIATOTOBKY ii BUPOOHUIITBA 1 HABITh
ynpoBa/KeHHs. i 3MIHM TEXHIYHUX YMOB a00 KOHCTPYKIIN TATHYTh
32 co00I0 TMeperisii  TEXHOJOTIYHHUX  MpOIECiB, MepepoOKy
KOHCTPYKIIIH TE€XHOJIOT1YHOTO OCHAIILICHHS, NIEPECTAaHOBKY
yCTaTKyBaHHS  TOIIO. Pe3yabraToM € TOJOBXKEHHS TEpPMIiHIB
M1rOTOBKM BUPOOHHUIITBA 1 OCBOEHHSI BUITYCKY HOBHMX MamivH. [Hoxi B
pas3l HEeJAOCTaTHBOI SICHOCTI CIIY>KOOBOTO MPHU3HAYECHHS MAIIUHU 0
MOYaTKy PO3pOOKH 1i KOHCTPYKIIi JTOBOJAWUTHCS HABITH 3MIHIOBATHU
CIIOYATKy HaMiu€HE CIIy>KOOBE MPU3HAYEHHS MAlIWHU, 3aMIHIOIOYU
HOT0 1HIIINM, OCKIJIBKM BUTOTOBJICHA MAalllMHA HE BUKOHYE TTOKJIAICHUX
Ha Hel 3aBHaHb. 3 BHUKIIAJIECHOTO BUIUIMBAE HEOOXIAHICTH IIJIKOM
3p0O3yMUIOTO BUSIBJICHHS CIIY>KOOBOTO MPU3HAUYECHHS MAIIWHU, 1 U0 HE
MEHIII Ba)XJIMBO, MPABUIBLHOTO HOTr0 BIIOOpPaXXEHHS B TEXHIYHUX
yMOBaX 1 pi3HHX HOpMax, SIKHM Ma€ BiJIIIOBIIaTH HOBa MaluHa [29].
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KinpkicTh MammH, 0 HAMIYalOThCA JI0 BHUIYCKY B OJIWHHITIO
qacy 1 3a HE3MIHHUMU KPECJICHHSIMU, MOTPIOHA 1Ji1 BUOOPY HANOLIBII
€KOHOMIYHOTO BapiaHTa TEXHOJOTIYHOTO TMpolecy, OOJaJHaHHS,
IHCTPYMEHTY, TEXHOJIOTIYHOTO OCHAIIEHHS, CTYMNEHsS MeXaHi3allli,
aBTOMATH3aIlli Ta OpraHi3aliiauX Gopm.

Jly’)ke BaXJIMBO TaKOXX 3HATHU BCl YMOBHM, B SKUX Oyje
3MIMCHIOBATHCS TEXHOJOTTYHUN nporec. Komn TexHomoriaauii mporiec
PO3po0IsETHCS 1 Oy A€ 3IMCHIOBATHCS HA HOBOTIPOEKTOBAHOMY 3aBO/II,
ToAl cBoOOjJa BMOOpPY BapiaHTa TEXHOJOTIYHOTO  MPOIIECY,
oOnaHaHHA, IHCTPYMEHTY 3Ha4yHO ObIlIa, HIK MPU TEXHOJOTTYHOMY
MPOIIEC], IO PO3POOIISETHCS ISl BIPOBAKEHHS Ha J1I0YOMY 3aBOJII.
B octanHbOMY BUIIaJIKy Ha BHOIp BapiaHTa TEXHOJOTTYHOTO MPOLIECY
ICTOTHO BIUIMBA€ HasgBHE OOJIagHAHHA, 1HOJI HAaBITH HOrO
3aBaHTAXXEHHS, TMEPCIeKTHBAa OTPUMAaHHS HOBOTO, BHUPOOHMUI
MOXKJIMBOCTI  IHCTPYMEHTAJILHOTO II€Xy MPUCTPOiB, MOXKIUBOCTI
KOOIIEpYBaHHS 3 [IUX MUTaHb 3 IHIIUMU 3aBOJIaMH 1 T. 1.

Micue3HaxoPKeHHS 3aBOJly HEOOXIAHO 3HATH JJIs 3'sICYyBaHHS
NMUTaHb KOOIMEPYBAaHHSA 3 IHIIMMH 3aBOJIAMH 3 BHTOTOBJICHHS
3arOTOBOK, psiay JAeTajed (JUTUX, IITaMIIOBaHUX, KOBAaHUX),
OTPUMAaHHS TOTOBHUX AETalled 1 CKJIadadbHUX OJWHUIL (KPIMUIbHUX,
HOpMaJjel, KyJIbKOBUX 1 POJIMKOIIANIMITHUKIB, €JIEKTPOOOIaHAHHS,
My(dT, HACOCIB, MACTUJIILHUX arperarib, €JIEKTPOJBUTYHIB).

HasBHICTh KazpiB, MEPCHEKTHBU iX OTPUMAHHSA 1 MHiATOTOBKH
BINTMBAIOTh Ha PO3POOKY TEXHOJOTIYHHUX TIporeciB. UuMm MeHI
KBaJII(pIKOBAaHUMHU KaJpaMH 3a0€3MeYeHU 3aBOJI 1 YMM OUIbIIUN
HaMI4a€ThCsid BUIYCK MAaIIMH, THM OUIbII JOKJIaAHO JIOBOAUTHCS
PO3pOOISATH TEXHOJOTIUHMM Tpolec 1 HOTro JOKyMEHTAIlllo, KapTu
TE€XHOJIOTTYHUX MPOIIECIB, ONEpalliiiHl KPECIEHHS 1 €CKi3H.

TexHomoriyuHa JOKyMEHTAIllsl 1 KPECICHHS MalTh JdaBaTH
MO>KJIMBICTh POOITHUKOBI, HaJAJHUKOBI 1 MalCTpy camuM, 0e3 Oynb-
SKUX JOJATKOBMX BKa31BOK, BHUKOHYBATH OIE€pallif0, BUTOTOBIISTH
netanb abo 30upaTd CKJIAJadbHy OJUHHINI0 YH MAIIWHY, IO
BI/IMOBIJIAFOTH MTOBHICTIO iX CIY>KO0BOMY MPHU3HAYECHHIO.

3aBAaHHSAM KOXHOTO TEXHOJOTIYHOTO TIPOLECY € EKOHOMIYHE
BUTOTOBJICHHS MAaIllMH a00 KOMIUIEKCY MAaIlIMH, IO BIJAMOBiJaI0Th
IXHbOMY CITY’KOOBOMY MPHU3HAYCHHIO.
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BianmoBimHO [0 II,OTO 3aBJAaHHS PO3POOJICHHS TEXHOJOTIYHOTO
MpOILIECY BUTOTOBJICHHS MAIllMHW Ma€ 3/INCHIOBATHCS B TakKii
MOCJI1IOBHOCTI:

1) o3HalioMIIEHHS 31 CTY»KOOBUM NIPU3HAYCHHSIM MAITHHH;

2) BUBYCHHS Ta KPUTUYHHM aHATI3 TEXHIYHMX YMOB Ta PI3HUX
HOpM (TOYHOCTI, mpoayktuBHOCcTi, KK/, BUTpaTH mnanabHOro), 10
BU3HAYAIOTh CIIYKOOBE MPU3HAYCHHS MAIINHU;

3) 03HAMOMIJICHHS 3 HAMIYCHHM KUIbKICHMM BHITYCKOM MAIllUH B
OJIMHUIII0 Yacy 1 3arajJibHOIO KUIBKICTIO BUITYCKY 3a HE3MIHHUMU
KpPECIECHHSIMU;

4) BUBYCHHS pOOOYMX KPECICHb MAIIMHU 1 IX KPUTHYHUHN aHai3
II0JI0 MOJKJIMBOCTI BHWKOHAHHS HEI CIIY)KOOBOTO IIPU3HAYCHHS,
Croco0IB OTPUMAHHS TOYHOCTI, 1[0 HAMIYAETHCS KOHCTPYKIEK 1 €
HEOOXIIHOIO 32  CAOy)KOOBUM  MpU3HAYCHHSM, BHUSABJICHHS 1
BUITPABJICHHS JOIMYIIEHUX TTOMUJIOK;

5) po3poOka TE€XHOJIOTTYHOT O MpOILIECY MOCJI1IOBHOCTI
3arajJpHOTO CKJIAJaHHA MaIlWHU, 10 3a0e3leuye MOMKIHUBICTD
BUKOHAHHS HEIO CIy>)KOOBOTO TIPU3HAYCHHsI, 1 BHSABJIECHHS BHUMOT
TEXHOJIOT1l 3arajJibHOr0 CKJQJaHHS [0 KOHCTPYKI[I MaIlIWHH,
CKJIaJJaTbHUX OJIMHUIIG 1 ACTaJICH;

6) aHami3 cioy)k00BOTO NPU3HAYCHHS CKJIAJAbHHX OJUHUIG 1
BU3HAQYEHHS TOCIIIOBHOCTI TEXHOJIOTIYHOTO TIpOIEeCy CKJIadaHHsS
BY3JIB, iX PEryJIOBaHHA 1 BUNPOOYBAHHS;, BUSABJIEHHS BHUMOT
TEXHOJIOT1l CKJIaJaHHs JO0 JIeTajied, 10 CTaHOBJSATH CKjIadaidbHI
OJIMHUIII, 1 0 KOHCTPYKINi CKIIalaIbHUX OJUHUIIb;

7) BUBUEHHS CITy’)kOOBOTO TpPU3HAYCHHS JeTajci, KPUTHIHHMI
aHa3 TEeXHIYHMX YMOB Ta BUMOT JIO JCTajed MO0 TEXHOJIOTII,
BUSIBJICHHSI BUMOT 10 KOHCTPYKIIi1 JeTaJICH;

8) BUOIp TEXHOJOTIYHOTO TMpoIecy HAHOUIBIT EKOHOMIYHOTO
OTPMMAaHHS 3arOTOBOK 3  ypaxXyBaHHSM BHMOI  CIY>KOOBOTO
MpYU3HAYCHHS JIeTajel 1 MJIaHOBAHOI KUIBKOCTI BUITYCKY B OJWHHIIIO
qacy i 3a HE3AMIHHUMH KPECICHHSIMU;

9) po3poOKka HAHOUTBIII EKOHOMIYHOTO TEXHOJIOTIYHOTO MPOIIECY
BUT'OTOBJICHHS JIeTallel MPH 3allJIaHOBAHIM KUJIBKOCTI BUITYCKY B OJU-
HUIIO Yacy 1 3a HE3MIHHUMH KPECJICHHSIMU; BHECCHHS KOPETYBaHb y
TEXHOJIOT1I0 CKJIaJaHHs 1, SIKIIIO HEOOX1THO, B KOHCTPYKIIiIO JIeTaJIeH;

10) rutanyBaHHS OONamHAHHS 1 POOOYMX MiCHb, MiIPaxyHOK
3aBAaHTAKEHHS Ta BHECEHHS HEOOXITHUX KOPETyBaHb Y TEXHOJOTTUHUN
POIIEC;
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11) mpoekTyBaHHS i BUTOTOBJICHHS IHCTPYMEHTY,
TEXHOJIOTIYHOTO OCHAIICHHS Ta OOJIaIHaHHS; BUMPOOYBaHHA iX 1
BIIPOBA)KEHHS Y BUPOOHUIITBO;

12) BHECEHHS B TEXHOJIOTIYHUH TMPOIEC YCIX KOpPETyBaHb IS
BUMPABJICHHS TOMHJIOK 1 HEJOJIKIB, BHUSIBICHHMX IIiJI  dYac
YIPOBAKCHHS TEXHOJIOTIYHUX MPOIIECIB y BUPOOHHUIITBO [29].

5203 HanmnomMieHHs 3i Ccnyx6oswuwmw

[lepen moyaTkoM po3pOOKHU TEXHOJOTTYHOTO MPOLIECY TEXHOJIOTY
HEOOX1THO JOKJIATHO BUBYHMTH 1 3PO3YMITH CIY>KOOBE MpPU3HAYCHHS
MallliHY, [0 3alUIaHOBaHa J0 BUIOTOBJIEHHA. KokHa MammHa
MpU3HAYEHa JJII BUKOHAHHS OYb-SIKOT'O MPOIECY, PE3YJbTAT SKOTO
Mae OyTH KOpUCHMM JroAuHI. ToMy BHBYEHHS CIy>KO0BOTO
NpU3HAYEHHS MAIMHW CJiJ TOYMHATA 3 O3HAWMOMIJIEHHA 13
HaMIY€HUMHM pe3yJibTaTaMu ii Jii. Hanmpukiasn, BUBUEHHS CIy:KO00BOTO
NpPU3HAYEHHS] BepcTara HEOOXIJHO IMOYMHATH 3 O3HANOMIICHHS 3
dbopmamu, po3MipaMH 1 TEXHIYHUMH YMOBaMH Ha BHTOTOBJICHHS
JeTajei, 1o HaMIvarThes sl 00poOKu Ha BepcTaTi. O3HalOMIICHHS
NOJISITa€ 'y KPUTUYHOMY aHal3l, SIKM HEPIIKO CYIPOBOIKYETHCS
YTOUHEHHSM pAIYy HapamerpiB, IO XapaKTEPU3YIOTh TOYHICTH 1 1HIII
MOKAa3HUKHU SAKOCTI JeTajed, M0 NIAraloTh o0poOli, a TaKoxX
YTOUYHEHHSM 1X B3a€EMHOI YB'SI3KH 1 METOAUKHU BUMIPIOBAHHSI.

[IpaBuibHE METOAWYHE BIAMNPALIOBAHHS TEXHIYHUX YMOB, MIO
0a3yeTbCsi Ha YITKOMY BH3HAU€HHI CJIY>KOOBOrO TMpU3HAYCHHS
MallliHU, € HEOAMIHHOIO 1 OOOB'SI3KOBOIO YMOBOK HAWOLIbIII
€KOHOMIYHOTO BUTOTOBJICHHSI MAIIIMH, 10 BIJMOBIIAIOThH CITYKOOBOMY
MIPU3HAYEHHIO.

53BuBuedm/maHoBabhomBMYIyCcCKY Ma

Ilepen po3poOKOI TEXHOJOTIYHOTO TMPOIECY BUTOTOBJICHHS
MalllMHA HEOOX1JHO 3HAaTH: HAMIYE€HMH BHUITYCK MAIIUH B OJUHMIIIO
yacy (B pik, KBapTaJl, MICSIlb); 3arajibHy KUIbKICTh MaIllUH, HAMIYCHY
JI0 BUTOTOBJICHHA 3a HE3MIHHUMHU KpECICHHSIMH, abo, 1HIIUMU
CJI0BaMH, KaJCHIApHUI MPOMIKOK 4acy, IPOTATOM SIKOTO HaMIYa€ThCS
BUITYCK MAIIIMH 32 TaHUMHU KPECICHHIMU.
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i gani moTpiOH1 Ay BUOOPY HAMO1IBIIT €eKOHOMIYHUX BapiaHTIB
TEXHOJIOTTYHUX MPOIECIB, BUAIB OOJaJHAHHSA, 1HCTPYMEHTY, 0OCSTY
TEXHOJIOTIYHOTO OCHAIIEHHS, OpraHi3aili TEXHOJOT1YHOI'o IIPOIIeCy,
CTyTEHS MOTr0o MeXaHi3aIlii Ta aBToMaTH3aIlii.

Y  mpoueci po3poOKKM TEXHOJOTIYHOTO MPOIECY HEPIJIKO
JIOBOJMTHCS JICIIO 3MIHIOBAaTH HAMIYEHUN BUITYCK MAIlIMH B OJUHUIIIO
gacy B TOW un 1HmUA Oik. I[loACHIOETBCA 1€ THM, MO TMpHU
3aIUTAHOBAHOMY BWITYCKY YacTHHA OOJaJHAHHS MOXKE 3alUIIATHCS
HEJIOBUKOPHCTAHOIO BHACHTIOK MOT0 HEKOMIUIEKTHOCTI, IO 3HUXKYE
OCHOBHI TEXHIKO-€KOHOMIYHI TIOKa3HMKH. JIOCBII TIOKa3ye, IO
TOJaBaHHS TIEBHOI KUTBKOCTI OOJagHAHHS JTO3BOJISIE B PsAJII BHHAIKIB
MiIBUIIATA BUKOPHUCTAHHS BCHOTO OOJaJHAHHSA, a TUM CaMUM 1
TE€XHIKO-€KOHOMIYHI MOKa3HUKHU 33 PaxXyHOK 3OUIBIICHHS CHOYaTKy
HaMI4€HOTO BUITYCKY MAIIIHMH.

54BnBUYyeHHAS poboOUYUMX KpecrneHb

OCHOBOIO JIJ1s1 TPOEKTYBAHHS TEXHOJOTTYHUX MPOIECIB MEXaH14-
HO1 (200 1HIIKNX cIOC00iIB) 0OPOOKH € MojieTaIbHA BUPOOHUYA TIPOTpa-
Ma, CKJaJieHa Ha MiACTaBi 3arajbHOi BUPOOHUYOI MpPOTrpaMH 3aBOJY,
po00Yl KpeCAEeHHS MaIllMH 1 TEXHIYHI YMOBH Ha iX BUTOTOBJICHHS.

3MiCT BUPOOHUYOI MpOrpaMu 3aBOJy 1 MOACTAIbHOI MPOTrpaMu
JUISl OKPEMUX LIEX1B 3a3HAYEHO B po31. 1.

Kpecrnenns MaroTh MICTUTH: po00Yl KPECIEHHS JeTalleil MalllvH,
0 BUIIYCKAIOThCS; CKJIaJabHI KPECJIEHHS BY3JIIB 1 OKpEeMHX
MEXaHi3MiB (arperarTiB); KpECIECHHS 3arajibHUX BU/IIB MAIlIKH.

Jlo kpecneHb AOMAIOThCA: crenudikaiii geraneid 3a KOXKHOIO
MaIIMHOIO; OMHC KOHCTPYKIIN 1, SAKII0O MOXJIMBO, PHUCYHKH
(dboTorpadii) mamuH.

Ha tetsB sYyd n ¢ taigobxdmprdzdety ~ mpoekTyBaHHS
TEXHOJOTIYHUX TIPOIECIB OOpOoOKM JeTajell Ha MeTalopi3ajbHUX
BepcTaTax, Ma€ OyTH BKa3aHO:

a) BHJI 3arOTOBKH;

0) maTepiai 1 Horo Mapka;

B) 00pOOIIIOBaHI TOBEPXHI;

I') MO3HAYEHHS KJIacy HIOPCTKOCTI MOBEPXHI Micisi 00poOKH;

1) TOIYCKH Ha HETOYHICTh 0OPOOKHU;

€) BUJ TEPMIYHOI OOPOOKH.
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Ha € tcj Mdzj dzdzV n MC dzOH Odz! dadhex Oyt
BKa3aHO:

a) KOHCTPYKTHUBHI 3a30DH;

0) DOITyCKHM Ha PO3MIpH, IO BU3HAYAIOTh B3aEMHE PO3TAITyBaHHS
JeTaliei;

B) 0COOJIMBI BUMOTH IOJO CKJaJaHHs 3'€HaAHb a00 MOHTAXY
BCi€l MalIHMU.

Yt J yd W ‘néra@ely 3a WoxHuM BUpoOOM MalOTh OyTH:

a) HaMECHYBaHHS JieTajicH (BKIIIOYal0Un KYIiBEJIbHI);

0) Bara (Maca) — 4yncTa 1 4YOpHa,

B) BUJ MaTeplaigy 1 Moro mapka, XiMIYHHM CKJIaJ 1 MEXaHI4yHI
BJIACTHUBOCTI;

') BUJI 3arOTOBKH;

1) KUTBKICTh JeTajiell Ha OJUH BUPIO;

€) IS HOPMai30BaHMX JIeTAJIE — HOMEp JIep>KaBHOTO
CTaHJapTy ad0 HOpMaJIi.

[ dMm € tsdzhpjsolidzsaeyHamaBat npaBuibHE i TOBHE
YSIBJICHHS TIPO 1XHIO pOOOTY, NMpU3HAYCHHS 1 QYHKIII OKpEeMHUX YaCTHUH
11X B3a€EMO/III.

U J n Oz ydzia Buboots@ih i 3mauy BUpoOiB BU3HAYAIOTH
BUMOTH, 10 BUCYBAIOTHCS A0 BUPOOY (MAlIMHU) B IIJIOMY 1 A0 HOro
JeTalieil; 3aJ1€KHO B/l IbOTO BUOUPAETHCS METO/T iX 0OpOOKH.

Po3poOka TEXHOJIOTIYHOTO MPOoLEeCcy OOpOOKHU AeTaneil BUPIIIYE
TaKi OCHOBHI TUTAHHS.

1) BcTaHOBNEHHS BUAY (THUIY) BUPOOHHUIITBA Ta OpTraHi3aliiiHOl
(hopMU BUKOHAHHS TEXHOJOTTYHOTO MPOLIECY;

2) BU3HAYEHHS BEJIWYWHU MAPTIii JA€TajleH, 10 3almyCKalThCs y
BUPOOHUIITBO OJHOYACHO, JJIsi CEPiiHOr0 BUPOOHUIITBA 1 BUBHAYCHHS
BEJIMYMHU TaKTy BUITYCKY JETaJIeH — JJIsl TOTOYHOTO BUPOOHUIITBA;

3) BuOip BHUly 3arOTOBOK 1 BU3HAYEHHS IXHIX PO3MIpIB;

4) BCTaHOBJICHHS TUIAaHY 1 METOMIB MEXaHi4yHOI 00poOKH
MOBEPXOHb JIeTaJIeW 13 3a3HAYEHHSIM TOCTITOBHOCTI TEXHOJIOTTYHUX
orepartii;

5) BuOip THUMIB 1 BHU3HAYCHHS TEXHIYHUX XapaKTEPUCTHK
BEPCTATHOTO YCTAaTKyBaHHS, MPHUCTPOIB, PI3ATBHOTO 1 BUMIPIOBAIBHOIO
IHCTPYMEHTY, @ TaKOX BHU3HAYEHHA iX KUIBKOCTI, HEOOXITHOT s
BUKOHAHHS HaMi4eHOi 00pOOKH;

6) BU3HAYCHHS PO3MIpiB 00POOITIOBAaHNX TTOBEPXOHD JIETAJICH;
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7) BUBHAUCHHS pEXUMIB poOOTH Ha OOpaHUX BepcTaTax 3a
KOYKHOIO OTIEpaIli€o;

8) BU3HAUCHHSI HOPMHU Yacy Ha 0OpOOKY 3a KOXKHOIO OMepalli€ro;

9) Bu3HaueHHs KBaidikaiii poooTu;

10) omiHOBaHHS TEXHIKO-€KOHOMIYHOT ¢(hEeKTUBHOCTI
CIIPOEKTOBAHOI'O TEXHOJIOTIYHOTO MIPOLIECY;

11) opopmiieHHsT TOKYMEHTAIlli TEXHOJIOTIYHOTO MPOIIECY.

J71st ceplAHOTO 1 MACOBOT'0 BUPOOHUIITBA TEXHOJIOTTYHI MPOIECH
BUTOTOBJICHHS OKPEMHUX JETajled po3poOJsiOThCA JOKIATHO, 3
BUCBITJICHHSIM  yCiX  3a3HauyeHUX  (aKkTopiB 1  CKJIaJaHHAM
TEXHOJIOTTYHUX KapT, B AKUX (PIKCYIOTHCS BCl HEOOXITHI BIOMOCTI 3
BUIII€3a3HAYCHUX MMUTaHb.

B oauHWMYHOMY BUPOOHUIITBI TEXHOJIOTIYHI MPOLECU Tak
TOKJIAHO HE PO3POOISIOTHCS, TYT CKIATAETHCA TUIBKA CXEMATHUYHHM
IJIaH Tpolecy OOpoOKHM — MapuipyT omnepaiii 13 3a3HauYCHHIM
MOCHIJOBHOCT1 oOlepalliii, oOJaJHaHHs, MPUCTPOIB Ta IHCTPYMEHTY
(pi3albHOTO Ta BHMIPIOBAIBHOTO) 1 HAOIMXKEHOTO CYMapHOIO 4acy,
noTpiOHOTO Ha OOPOOKY.

[IpoeKTyBaHHIO TEXHOJIOTIYHOIO MPOLECY NEpPEeaye TOKIAIHE
BUBYEHHSI pOOOYOTO KpPECIEHHA JeTall, TEXHIYHUX yMOB Ha 1i
BUTOTOBJICHHS 1 YMOB ii poOoTH y BuUpoO1. [lepeBipsitoTh TOCTATHICTD
MPOEKI[IH, NPABUIIBHICTh MPOCTABIISIHHA PO3MIpPiB, BUBYAIOTh BUMOTHU
0 TOYHOCTI 1 HIOPCTKOCTI OOpPOOJICHUX TMOBEPXOHb, & TAKOX 1HIII
BUMOTH TEXHIYHMX YMOB. Hepigko KOHCTPYKTOpH 3aBHINYIOTh KJIac
TOYHOCTI 1 3MEHIIYIOTh PErJaMEHTOBaHY MIOPCTKICTh ITOBEPXOHb
JeTanl, M0 YCKJIAJHIOE TEXHOJOTIYHUN MpolecC iI BUTOTOBJIEHHA. B
IIbOMY BHUIIAQIKy TEXHOJOT MOXE 3alpONOHYBaTH  BiAIOBIIHI
KOPEKTUBH, 1 Ha OCHOBI OOTrOBOPEHHS TEXHOJIOI 3 KOHCTPYKTOPOM
3HAXOJATh MPABHIIbHE PIIICHHS.

Ilin 9ac KOHTpPOJIO POOOYOrO0  KPECICHHS  BUSBISIOTH
MOYKJIUBICTh  TIOJIMIIEHHS TEXHOJOTIYHOCTI KOHCTPYKINi JeTai.
3BepTaloTh yBary Ha 3MEHIIEHHS pO3MIpiB  00pOoOIIOBaHUX
MOBEPXOHb, IO 3HMXKYE TPYAOMICTKICTH MEXaHIYHOI O0OpOOKU;
MIJIBUILEHHS JKOPCTKOCTI JIeTaii, M0 3a0e3neuye MOXKJIMBICTh
0araToiHCTpYMEHTHOI ~ OOpOOKM;  3acTOCyBaHHA  0araToje30BUX
THCTPYMEHTIB 1 BUCOKONIPOAYKTUBHHUX PEXKUMIB Pi3aHHS; MOJIETIICHHS
M1JIBEJACHHS 1 BIJIBEACHHS pi3aJbHUX 1HCTPYMEHTIB, Y PE3YyJbTATI YOTO
3MEHIYETHCS JOTIOMIKHHMM Yac; yHI1(iKaIlio po3MipiB Ma3iB, KAHABOK,
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MepexiTHUX TIOBEPXOHb 1 OTBOPIB, IIO CKOPOUY€E HOMEHKIATYPY
pO3MipHHUX 1 MPOGUILHUX THCTPYMEHTIB; 3a0e3MeyueHHs HaIIHHOrO 1
3py4yHOTro Oa3yBaHHS 3aroTOBKH, a IPU MPOCTABJISIHHI PO3MIPIB —
MOXJIMBICTh CYMIIIEHHS TEXHOJIOTTYHUX 1 BUMIPIOBAJILHUX 0a3;
3pY4YHICTh 3IIMCHEHHS OaraToMicHOi OOpPOOKHM 3aroToBOK. Y
pe3yJibTaTi TOJIMIIEHHS TEXHOJIOTIYHOCTI KOHCTPYKINI MOXe OyTH
OTPUMAHO 3HAYHUW e(eKT BiJ B3HIKEHHS TPYAOMICTKOCTI 1
co01BapTOCTI BUKOHAHHS MPOLIECiB 0OPOOKH.

Takum uYmHOM, BHBYCHHS pPOOOYMX KpECICHb MAIIMHH Mae
MPOBOJUTHUCS HE TUIBKHM 3 TOYKH 30PY PO3YMIiHHA ii CIy>KO0BOTO
NpPU3HAYEHHS, a W 3 YypaXyBaHHAM MOXJIMBOCTEM HaWOUIbII
CKOHOMIYHOTO il BUTOTOBJICHHS IPH 3aIlJIaHOBaHiH KiJibkocTi [29].

550cHOBHI NMOMNOXEeHHHA pPoO3pPo6KM

BUI OT OBJ/TEeHHHA ﬂ,eTaﬂeﬁ Ma WwnH

3aBOaHHsA PO3POOKH TEXHOJIOIIYHOIO IPOUECY BHUIOTOBJIEHHS
JeTanal ToNArae y 3HAXO/HKEHHI Uil JaHUX BUPOOHUYUX YMOB
ONTUMAJbHOTO BapiaHTa TMepexoAy BiA HamiBpaOpukary, IO
MOCTABJISIETECS HA MAIIMHOOYAIBHUN 3aBOJl, JO TOTOBOi JETall.
OOpanuii BapiaHT Mae 3a0e3MeuyBaTH HEOOXIAHY SIKICTh AE€Tajl Mpu
HaliMeHI ii coOiBapTocTi. TEeXHOJIOTIYHUI NPOLIEC BUTOTOBJICHHS
JeTalli PEKOMEHY€E€ThCS PO3POOIATH B TaKii MOCTiTOBHOCTI [29]:

1) BuBUMTH 3a KpECICHHAMM cny>1<6OBe MPU3HAYCHHS JeTanl 1
npoaHan13yBaTI/1 BIJIMMOBIIHICT, HOMY TEXHIYHUX BHUMOT 1 HOPM
TOYHOCTI;

2) BUSBUTH YHUCJIO JeTajel, sKi MOTPeOyIOTh MOMAIBIIOTO
BUTOTOBJICHHS Yy OJMHHUIIIO 4Yacy 1 3a HE3MIHHUMHU KpECJICHHSIMHU,
HaMITUTHU BUJ 1 GOpMy opranizaiiii BApOOHHYOTr0 MPOIIECY;

3) BuOpartu HamiBdaOpuKkaT, 3 SKOr0 Mae OyTH BHUTOTOBJICHA
JeTab;

4) BUOpaTH TEXHOJOTIYHUM MpPOLIeC OTPUMAHHS 3arOTOBKHU, AKIIO
HEEKOHOMIYHO a00 (PI3MYHO HEMOXKJIMBO BUTOTOBJIATH JI€Talb
0e3nocepeHbO 3 HamiBpadpuKary;

5) oOrpyHTyBaTH BHOIp TEXHOJIOTIYHHMX ©0a3 1 BCTaHOBUTHU
MOCTIJOBHICTH 00pOOKHU MTOBEPXOHBb 3aTOTOBKH;

6) BuOpatn crmocoOu OOpPOOKM IOBEPXOHb 3arOoTOBKH i
BCTAHOBUTH KUIBKICTh TIEPEXOAiB 3 OOPOOKHM KOXKHOI IOBEpPXHI
BUXOJSYM 3 BUMOT JI0 SIKOCTI JeTall;
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7) po3paxyBaTH MPHUITYCKH 1 BCTAHOBUTH MIXKIIEPEX1THI PO3MIpH
1 JOMYCKH Ha BIAXWJICHHS BCiX MOKA3HUKIB TOYHOCTI JIETATI;

8) ohopMuUTH KpeClIeHHS 3ar0TOBKH;

9) BuOpatm pexumMu OOpOOKH, IO 3a0e3MeuyloTh HEOOXIIHY
SKICTh JIeTall 1 IPOAYKTHUBHICTB;

10) mpoHOpMYBaTH TEXHOJIOTTYHHMA ITPOIIEC BUTOTOBJICHHS JICTaII;

11) chopmyBaTu omepailii 3 mepexoAiB 1 BUOpaTu OOJaTHAHHS
JUTSL TX 301MCHEHHS,

12) BUKOHATH pO3MIPHUM aHaJ13 TEXHOJOTTYHOTO MPOIIECY;

13) Bu3HaunTH HEOOXIJHE TEXHOJOTIYHE OCHAIICHHS IS
BUKOHAHHS KOXHOI omeparii 1 po3poOUTH BHUMOTHU, SKUM Mae
BIJIMOB1IaTH KOKEH BUJ OCHAIIICHHS;

14) po3poOuTH 1HIN BapiaHTH TEXHOJIOTIYHOTO  IPOIECY
BUTOTOBJICHHSI JIeTajll, po3paxyBaTd iXx cOOIBapTICTh 1 BHUOpATH
HaWOUIbIII €KOHOMIYHUI BapiaHT;

15) oopMHUTH TEXHOTOTIUHY JOKYMEHTAIIIIO;

16) po3poOUTH  TEXHIYHI  3aBAaHHS Ha  KOHCTPYIOBaHHs
HECTaHIapTHOTO O0JIaTHAHHS, TIPUCTPOIB, PI3ATLHOTO 1 BUMIPIOBAIHLHOIO
IHCTPYMEHTY.

[Ipu po3poOill TEXHOJOTIYHOTO MPOLIECY BUTOTOBJICHHS JIE€Tali
BUKOPHUCTOBYIOTh KPECJEHHs CKJIaAaldbHOI OJWHMUIN, O CKJIaay SIKOi
BXOJUTh JI€Tallb, KPECJEHHS caMOi JeTalll, BIJOMOCTI PO KUIbKICHUN
BUITYCK JIeTaJIel, CTaHJapTH Ha HamniB(aOpUKaTH 1 3arOTOBKHU, TUIIOBI 1
IPYNOBI TEXHOJOTIYHI MPOLECH, TEXHOJOTIUHI XapaKTEPUCTUKU
oOJlalHaHHSI Ta 1HCTPYMEHTIB, PI3HOTO POMAY JOBIAKOBY JIITEPATYpY,
KEepiBHI MaTepiaiu, IHCTPYKIli, HOpPMATHUBH.

TexHoNOrYHUM TIpoIeC Po3poO0siioTh ad0 3 TPHUB'SI3KOI0 0
J1r04oro, abo s CTBOPIOBAHOTO BHUPOOHUIITBA. B ocTaHHBOMY
BUIAJIKYy TE€XHOJIOT Ma€ OUIbIIy CBOOOAY B MPUHHATTI PIlIEHb IIOJ0
MoOy/IOBH TEXHOJIOTIYHOTO TMpolecy 1 BUOOPY 3aco0iB sl MOTo
311MICHEHHS.

[IpoekTyBaHHS TEXHOJOTIYHUX MPOIECIB BUTOTOBJICHHS JIeTalleh
MalldH Ma€ Ha METI BCTAHOBUTU HAWOUIBII pallioHAIbHUN Ta
€KOHOMIYHUM crocid oOpoOKH; MpU LBOMY, SK 3a3HAYANIOCS BUIIIE,
o0poOka jaeraneld Ha MeTajJopi3aibHUX BepcTaTax Mae 3a0e3MedyuTH
BUKOHAHHS BHUMOT IMIOAO TOYHOCTI 1 YHCTOTH OOpPOOIIOBAHUX
MOBEPXOHb, B3aEMHOTO  pO3TAllyBaHHS OCE€d 1 TOBEPXOHb,
MPaBWJIBHOCTI KOHTYPiB, popm 1 T. A. Takum 4uHOM, CIPOCKTOBAHUM

183



TEXHOJIOTIYHUHN TPOIIEC MEXaHIYHOiI 0OpOOKH JeTaiell Mae Mmpu HOro
3MIMCHEeHHI 3a0e3MeYWTH BHKOHAHHS BHMOT, 10 OOYMOBIIOIOTH
HOpMaJbHY poOOTY 310paHO] MaIlIMHU.

[Ipu mpoexkTyBaHHI TEXHOJOTIYHUX TMPOIIECIB BHUTOTOBJICHHS
JeTaneil MalluH HEOOXIJHO BpaxOBYBaTH OCHOBHI HaIlpsSIMKH B
Cy4YacHIM TEXHOJOT1i MalIMHOOYTyBaHHS, SIK1 3BOJIATHCS JIO TAKOTO.

1. IlparueHHst 40 MaKCHMAJIbHOTO CKOPOYEHHSI OOPOOKH MeTaty
pI3aHHSIM IUITXOM HaJaHHS 3arOoTOBKaM JAeTajed MamivmH HaWOUIbIIO]
TOYHOCTI 1 HaOJIMXEHHS iX 3a Qopmoro, po3MmipaMu 1 SAKICTHO
MIOBEPXOHbB JI0 TOTOBUX JIETaJEH.

[Ipy TOYHMX 3aroTOBKaxX HE TUIBKK EKOHOMHUTHCA METal
BHACIZIOK 3MEHIICHHS TPUIYCKIB, a W 3HAYHO 3MEHIIYEThCS
TPYAOMICTKICTb OOpOOKH, CKOPOUYETHCSI TOTpeda B METAIOPI3aIbHUX
BepCTaTax 1 IHCTPYMEHTaX, 3HIKYEThCS COOIBAPTICTh YCHOTO MPOIIECY
BUT'OTOBJICHHS JI€Tajiel 1 MallluH.

2. InTeHcudikamis TEXHOJOTIYHUX TIPOMECIB 1 MiIBHUIICHHS
NPOAYKTUBHOCTI TMpalll NUIIXOM 3aCTOCYBaHHS JJIsi MEXaHIYHOl
0OpOOKH BHUCOKOINPOIYKTUBHOIO aBTOMATU30BAHOTO OOJIaJHAHHS 1
arperaTHUX BepCTaTiB, poOOTa SAKUX TMOOYyJOBaHA Ha MPHUHIUII
BHCOKOI  KOHLIEHTpaIlli  omepamiid;  OUIIXOM  3aCTOCYBaHHS
TBEPJOCIUIABHOTO 1 METaJOTEPMIYHOrO 1HCTPYMEHTY, MHPUCTPOIB 31
MIBUJIKOIIIOYMMHU  3aTUCKHUMHU  MPUCTPOSIMU  (MTHEBMAaTUYHUMH,
TIApaBIIYHUMM, MTHEBMOTIIPABIIYHUMH, E€IECKTPUYHUMHM); MLIIXOM
NIJBUILEHHS PEXUMIB  OOpOOKHM, MaKCUMaJbHOTO CKOPOYEHHS
JOTIOMIKHOTO 4acy 3a paXyHOK MEXaHi3allii 1 aBToMaTHu3allii npoleciB
3aBaHTAXXEHHSA JleTalied y BEpCTaT 1 pO3BAaHTAKEHH 1X 3 BepcTaTa; 3a
JOTIOMOTOI0  3aCTOCYBaHHSI HOBHUX, OUIBII JOCKOHAJIUX METOMIIB
oOpoOKM, HalOUIbII IIMPOKOTO BUKOPUCTAHHS  BEpPCTATIB 3
IIPOrpaMHHUM KEPYBaHHSIM.

3. JocsirHEHHs HAWOUIbII NPOIYKTUBHUMU METOJAMH OOpOOKU
BHCOKOI TOYHOCTI pO3MIpIB 1 POopM JieTalieid, IKOCTI iXHIX MTOBEPXOHb,
TOYHOCTI 3’€JJHaHb, M0 3a0€3MeYyl0Th 3HOCOCTIMKICTh JeTallei,
HaJ[IMHICTh, MIIHICTh 1 JIOBTOBIYHICTh CYYaCHHUX MAIlUH 3 BHUCOKUMU
MOKa3HUKAaMH OCHOBHUX napaMeTplB (IBUAKICTH, TUCK, TeMIeparypa,
SKi TJBUIICHI Yepe3 BIJHOCHE 3MCHIICHHS BarW 1 BHCOKI IMHTOMI
HABaHTAXCHH).

3aMiHa MEXaHIYHMX 3B'SI3KIB T1ApaBIIYHUMHM, MTHEBMATUYHHMH,
MTHEBMOT1JIPaBIIYHUMU Ta €JICKTPUUHUMU TAKOXK CHIPUSIE TT1ABUILICHHIO
TOYHOCTI pOOOTH MEXaHI3MIB.
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4. Po3BUTOK Tak 3BaHOI 3MIIHIOBAJILHOI TEXHOJIOr1, TOOTO
MIJBUIIICHHS MIITHOCTI 1 EKCIUTyaTallliHUX BJIACTUBOCTEH aeTanei
IUISIXOM 3MIIHEHHS MOBEPXHEBOTO IIapy MEXaHIYHUMHU (HAIpPUKJIIAJ
IpOoOOCTPYMHHHOIO 00pOOKOI0) ab0 TEepMOXIMIYHUMH (HATIPHUKIIA]
a30TyBaHHSM) 3aCO0aMH.

5.3actocyBaHHA JJisi BUKOHAHHA PI3HUX  TEXHOJIOTTYHUX
poIieciB BepcTaTiB (1 1HIIUX MAIWH) Jeaaii O1IbIIoI1 MOTY>KHOCTI,
10 BUKJIMKAETHCS 30UIBIIEHHSIM rabapuTiB 0OpOOIIOBAaHUX JETANICH,
KOHIICHTpAIlI€}0 3HAYHOI KUIBKOCTI oOmepailiii, mo 311HCHIOI0THCS
OJIHOYACHO BEJIMKOIO KUIBKICTIO 1HCTPYMEHTIB, BUCOKUMH PEKHUMaAMU
00pOOKH, MEXaH13aIlI€I0 1 ABTOMATHU3AIIIEIO PI3HUX TOMTOMIKHUX POOIT.

6. BucyBanHs mnpu  mOpoeKTyBaHHI Ha  TEPIIMA  TUTaH
ONTUMAJIBHOTO TEXHOJOTIYHOTO MPOLECY, 3a SKUM KOMIIOHYIOThCS 31
CTaHJaPTHHUX BY3JI1B CHELIATbHI BUCOKONPOAYKTHUBHI BEPCTATH.

7.3acTocyBaHHS TIEPEHOCHHUX arperaTHUX BEpPCTaTiB IS
OOpOOKM BaXXKUX JeTalied (Baroro moHaa 15 T) mid MOTYXHUX
riApoTypOiH, MPOKATHUX CTaHIB, MOTYKHUX MPECIB 1 T. 1.

3a3Buyail mpu 0OpOOIll TaKMX BAXKKHUX JCTaNCH BUTPAYAETHCS
0araTo MalIMHHOTO Yacy 1 4acy Ha YCTAHOBJIEHHS 1 BUBIPEHHS AETajl
Ha BepcraTi. HailOunbIn paimioHadIbHUM METOAO0M, IO MHOTpedye B
KUIbKa pa3iB MEHIIE Yacy, € 00poOKa TaKuX JIeTaIe y HEPYXOMOMY
CTaHl, JJI1 YOTO BOHM BCTAHOBJIIOIOTHCS Ha OOpOOJEHIM MeTaseBiit
IJTUTI, TIEPEHOCHI arperaTHi BEpPCTaTH, 110 BCTAHOBJIOIOTHCS Ha Tii
caMiil TUIMTI HAaBKOJO 00poOJIFOBaHO1 JIeTali, 0OpoOJISIIOTh OJTHOYACHO
KiJIbKa il MOBEPXOHb METOJIOM KOHIICHTpAIIii orepalii.

8. lenam OUIbII IMIUPOKE 3aCTOCYBAHHS MOTOYHOTO METOIY HE
TIJILKM B MaCOBOMY BUPOOHMIITBI, /i€ BIH 3aCTOCOBYETHCS 3 JaBHIX Iip
(TpakTOopo- 1 aBTOMOO1J1I€0yTyBaHHS, BAPOOHUIITBO IIBEHWHUX MAIIWH,
BEJOCUNIEIB 1 T.JH.), @ W y BEIUKOCEpITHOMY 1 cepiiiHOMY
BUPOOHUITBI  (BEpPCTATOOYAYBaHHS,  CJICKTPOMAIIMHOOYTyBaHHS,
TPAHCIIOPTHE, TEKCTUJIbHE MAIIMHOOY/TyBaHHS Ta 1H.).

9. lepami Ounpllle BUKOPHUCTaHHS PI3BHOMAHITHUX METO/IIB
aBTOMaTu3alli TEXHOJOTIYHUX TMPOIECIB XOJOAHOI Ta Traps4oi
oOpoOKM feTanedl 1 CKiIaJgaHHd BHUPOOIB - aBTOMATWUYHI JIIHII;
KOMILUIEKCHA aBTOMAaTHU3allisl BCIX MPOIECIB BUPOOHUIITBA BUPOOIB 3
MOBHUM 3aKIHYCHUM ITUKJIOM — aBTOMATHYHI IIEXH, 3aBOJIH.

10. 3actocyBaHHS ~ €NeKTpO(I3UUHUX 1  EIEKTPOXIMIYHHUX
CIOCO01B pO3MIpHOI 0OpPOOKKM MaTepiaiiB, MPU3HAYCHUX, TOJOBHUM
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YUHOM, JJIsl Tally3el HOBOi TEXHIKHM, JI¢ IIMPOKO 3aCTOCOBYIOThCS
’KapoMII[Hi, HEep>KaBiloul, MarHiTHI Ta 1HII BHUCOKOJIEroBaHi cTail i
TBEP/Il CIUIaBH, HAIMIBIPOBIIHUKH, PyOiHU, alaMasu, KBapll, pepuTtu Ta
1HIIT  MmaTtepiand, o0O0poOka SKMX 3BHYAMHUMHU  MEXaHIYHUMHU
coco0aMu CckJagHa abo 4dacto HemoxiuBa. Jlo enexTpodi3uuHuX
Croco01B  0OpOOKM HaJieKaTh EJIEKTPOICKPOBA, EJIEKTPOIMIYJIbCHA,
CIEKTPOKOHTAKTHA 1 aHOJHO-MEXaHIIHa.

11. 3acTocyBaHHs BUCOKONEPCIIEKTUBHOTO IPOMEHEBOTO
croco0y 00poOKH, BUKOPHMCTOBYBAHOI'O JIS PO3Pi3aHHS MaTrepialy,
MPOIIMBAHHS OTBOPIB 1 IHIIMX BHUIIB OOpPOOKHU, YIbTPA3BYKOBOIO
criocoQy, 110 Ja€ MOKJIUBICTH 0OPOOJIATH TBEPAl 1 KPUXKI MaTepiai.

[Ipy  po3poOii  TEXHOJIOTIYHOTO  TPOILECY  JOBOAUTHCS
BpaxOBYBaTH BIUIMB BEJIMKOI KIJIbKOCTI PI3HUX, pAaHINIE BHUBYEHUX
(dakTOpiB, BUSBIISATH 1 OI[IHIOBAaTH 1XHE MTUTOME 3HAYECHHS 1 HA OCHOBI
CHHTE3y  PO3pOOJISITH  TEXHOJOTIUHMK  mporec.  Po3poOky
TE€XHOJIOTTYHOT'O MIPOLIECY 3pYUYHO MPOBOJIUTH B MEBHIM MOCIIIOBHOCTI:

1) BUBUMTH 33 CKJIQJAIBHUMHU 1 pPOOOYMMH KPECICHHIMH,
TEXHIYHUMH YMOBaMH, HOPMaMHM TOYHOCTI 1 BHUMOTaMU TEXHOJIOTI]
CKJIaJIaHHS CITY’>KOOBE IIPU3HAYCHHS JCTajl 1 BC1 BUMOTH, SIKUM JCTajlb
Mae€ BIAIIOBIIATH;

2) BUSBUTHU KUIBKICTH JACTajeH, M0 MOTPEOYIOTHh MOMANIBIIOTO
BUTOTOBJICHHS B OJJMHUIIIO Yacy 1 3a HE3MIHHUMU KPECICHHSIMU,;

3) HamiTUTH BUA 1 opraHizamiiai (GopMH  MaiOyTHHOTO
BUPOOHUYOTO TIporiecy (MMOTOKOBE a00 HETTOTOKOBE BUPOOHUIITBO, BU]T
NOTOKY, (hopMa opranizariii);

4) BuOpatu HamiBhaOpPUKAT, 3 IKOTO BUTOTOBJISITUMETHCS JICTAITb;

5) BUOpaTH TEXHOJIOTTYHUH MPOIEC OTPUMAHHS 3aTOTOBKH, SIKIIIO
BUTOTOBJISITH  JIETalb 0e3mocepeIHLO 3 HamiBdaOpukary
HEEKOHOMIYHO a00 (p13MYHO HEMOXKJIUBO;

6) po3pOOUTH TEXHOJIOTIYHMM TPOIEC BUTOTOBJICHHS ACTaml i3
3arOTOBKUY,;

7) po3pOOUTH BUKJIAICHUM BHIIE INIIIXOM KIUIbKa MOMKIUBUX
BaplaHTIB BUTOTOBJICHHS JieTajli 1 BHOpaTM 3 HHUX HAHOUIBII
€KOHOMIYHUH.

1.1 d o yg dzdzv mMdzz )y B so sE 5 ftedL dzOyJd
Isj ndz” ydzed s o dBsdE dzstcedz Istsydztsmis”

Po3po0Oka TEXHOJOTIYHOTO MPOLECY BUTOTOBJIEHHS OYIb-SKOI
JeTajl Ma€ TOYMHATHCS 3 TJIMOOKOrO0 BHBYEHHS i1 CITyKOOBOTO
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npusHaueHHs (CII) 1 KpUTUYHOrO aHaizy TEXHIYHUX BUMOT 1 HOPM
TOYHOCTI, 3aJaHUX KPECICHHSIM.

JleTanb € eJeMEeHTapHO YacTUHOIO CKananbHoi oauHuili (CO).
Tomy nHa mnouatrky ¢opmymoBanas ii CII HEOOXiTHO BHUBYHUTH
kpecnennd 1 CII ckinananbHOi OAUHULI, B SIKY BXOJUTD 115 A€Tab.

®opmymrotoun  CII  gerami, HEOOXITHO HE TUIBKH YiTKO
OKPECJIMTH 3aBJaHHS, JJIsI BUPIIICHHS SIKUX MpU3HAYEHA JeTallb, aje 1
OMMCaTh YMOBH, B SIKUX Je€Tajb Mae BUKOHyBaTu cBoe CII mporsarom
YChOT'O TEPMiHY CIYKOH.

3'sCOBYIOUYHM CIIY>KOOBE MPHU3HAYCHHS JIeTall 1 1l pojp y poOoTi
CO, HeoOXiaHO BUBYUTH (YHKIIi, BUKOHYBaHI il MOBEPXHAMH, SKI
MOXKYTh OyTH: BAKOHABYMMH, OCHOBHUMH, TONMTOMIKHUMH 200 BUTbHUMU.

Hamnpuknan, ngetans — 3ybuacre KoJeco.

VY mepmry uepry HEOOXITHO «3HAWTW» BHKOHABYl IOBEPXHI
nerani. Ile T1 moBepxHi, skuMH AeTainb BUKoHye cBoe CII 1 3apanu
SKUX BOHA CTBOPIOETHCS. Y 3y04acToro koseca 1€ Ol14HI MOBEPXHI
3y04acToro BIHIIA.

[ToTiM BUABISIOTHECS OCHOBHI TOBEPXHi, 110 BHU3HAYAIOTh
nosioxxeHHs aetani y CO, ii 6a3u. Takux MOBEpXOHb KUIbKA, 1 BOHH
MarTh CTBOPIOBATH KOOPJAUHATHUMN KYT CBOIM PO3TAIIlyBaHHSM.

JIomoMi>kH1 MOBEPXHI BU3HAYAIOTh IMOJIOKEHHS IHIIUX JETalleH,
0 MPUETHYIOThCA A0 JaHOi. BoHU ciyxaTh Oa3zaMu TpUETHAHHSA
JeTajiel, Tak caMo, SIK 1 OCHOBHI, 4acTO 00'€JTHYIOTbCS B KOMILJICKT
0a3. KoMmrmiekTiB nonoMibKHUX 0a3 OyBa€ CTUIbKH, CKUIBKH JeTaliel
IPUEAHYETHCA 10 JAHOI.

Jlnst Toro mo6 aeralib Morjia eKOHOMIYHO BUKOHYBath cBoe CII,
BOHa Mae OyTH HeoOXigHoi skocTi. HalBaximupimuMm 1 HaWOUIbII
TPYJAOMICTKUM MPH JOCATHEHHI ITOKa3HUKa SKOCT1 Aerani, sk 1 CO, € ii
TOYHICTh. XapaKTePU3YEThCS BOHA HU3KOO TexHiuHuX Bumor (TB).

3 orsiay Ha 3HAuyHiicTh TB, skl € MACTaBOIO I MPUNHATTS
HaWBaXJIUBIIIUX PIIIEHb MPU MPOCKTYBaHHI TEXHOJIOTIYHOTO MPOLECY
BUTOTOBJICHHS JleTalll, HEoOXimHO KoXKHI TB mpoanamizyBatu 3
ypaxyBaHHSM pIllIeHb, TPUUHATUX MpPU PO3poOLl TEXHOJOTTYHOTO
npouecy (TIT) ckmaganns CO, B gKy BXOAUTh LS JeTalb. Takum
gyuHOM, TIpu aHamizi TB Ha pgerans HeoOximHO BpaxoByBaTu: CII
ckimaganpHoi omuuuIl, TB mHa CO, mMeToau HOCSTHEHHS HEOOX1IHOI
tounocTi 3a koxxHoro TB una CO, TII cknamannas CO.
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Anam3 1 koperyBanHs TB Ha neramp 3py4HO BHUKOHYBATH
KUIbKOMa eTanamu. Ha meprioMmy erami aHamdi3yeThCsl 1 KOPEryeTbes
HOMEHKIaTtypa TB, sika yMOBHO CKJIQJIA€ThCA 3 IBOX I'pyIl. o mepiioi
IpyINy HajeXaTh MOKA3HUKH, M0 XapaKTepU3yKTh TOYHICTh KOXKHOI
MOBEPXHI JIETaJli: TOYHICTH PO3MIpiB (JIOBXKHMHA, BHCOTAa TOIIO);
TOYHICTH (popMHU (MAKPOBIIXUICHHS, XBUISICTICTh, MIKPOBIIXMIICHHS);
TBEP/IICTh, MOKPUTTSI TOIIO.

Jlo nmpyroi rpynu HajexaTh MOKa3HHUKH, IO XapaKTepU3ylTh
BIJIHOCHE PO3TalllyBaHHS BCiX MOBEPXOHb JeTalli (MapajiesbHICTb,
CUMETPHUYHICTb, CIIBBICHICTb TOIIO).

Busneni Herouni abo HempaBuibHI (opmynoBaHHs TB
KOpEryIoThcs, a BiacyTH1 TB dhopMymtor0ThCs 3aHOBO.

Ha pgpyroMmy erami aHami3yrOTbCsl 1 KOPEryrOThCs, B pasl
HEOOX1THOCTI, YMCJIOBI 3HaueHHs Bcix TB.

JInsi  CKOpOYEHHSI BHUTpPAT Yacy MOXXHAa BUKOPHUCTOBYBATH
OOYHCITIOBAIbHY TEXHIKY.

2.1 dB ' to odHLE ' W s te d3d Stec Odz’ L O
9 fsdstso dzj dzdz¥ H j IsOdz

Buza 1 popma opranizaiiii BApOOHUYOro MPOIECY BUTOTOBJIEHHS
JeTall 3aliekarTh BiJ ONporpaMH ii BHUIYCKY B PIK 1 32 HE3MIHHUMH
KPECJICHHSIMH.

besnepepBHO-TIOTOKOBE BUPOOHUIITBO JIOIIILHO OpraHi30ByBaTH
TO1, KOJIM TEXHOJOTIYHE 00JIaJHAHHSI MOYKHA TTOBHICTIO 3aBAHTAXKUTU
BUTOTOBJICHHSIM JI€TaJll OJTHOTO HaWMEHYBaHHs, TOOTO MPU MacOBOMY
THUITl BAPOOHUIITBA.

[Ipr BUTOTOBJIEHHI MAJIOTPYAOMICTKHX JE€Tallel Yy BIAHOCHO
HEBEJIMKUX KUIBKOCTAX (BEIMKOCEpiliHe, cepiiiHe BUPOOHUIITBO)
JTOIIIBHO OpraHi30ByBaTH 3MIHHO-TIOTOKOBE BHpPOOHULTBO. [lpu
bOMY JeTall 00'€AHYIOTh Yy rpynu 3a o3Hakamu Onmsbkocti CII,
KOHCTPYKTUBHUX (popM, posmipiB, TB, marepianiB 1 po3poOiaseTses
rpyInoBa TEXHOJIOTIs.

BuroroBneHHs HE3HAYHOI KUIBKOCTI OJHOWMEHHHUX OeTajed
JOIIILHO OPTaHI30BYBaTH Ha TEXHOJOTIYHO 3aMKHYTHUX JUISHKAxX 3
BUKOPHUCTAHHSIM BUCOKOIPOAYKTUBHOTO O0JIaIHAHHS 1 TEXHOJIOTTYHOTO
OCHAIIIEHHSI, HATPUKJIa AUISTHKaX BajiB, 3y0UacTUX KOJIC TOIIIO.

Y TpiOHOCEPINHOMY 1 OJIMHUYHOMY BUPOOHHUIITBI
OpPraHi30BYIOThCS MUISHKHU, K1 00'€THYIOTh OOJaJHaHHS 3 MOAIOHUM
CII, Hanpukiaa IUITHKA TOKapHUX BEPCTATIB, PPEe3epPHUX TOIIIO.
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31de .6 9adm " HdzS™ L OGEBIStOCd

OcHOBHMMH (aKkTOpaMu, IO BIUIMBAIOTh Ha PIIICHHS, 1110
NpUKUMAIOThCSl HAa JIAaHOMY €Tall PO3pOOKH TEXHOJOTTYHOTO MPOIECY
BUTOTOBJICHHSI JETali, € KOHCTPYKIliS JeTail, maTrepian, ciayxkO0oBe
NpHU3HAYCHHS, TEXHIYHI BHMOTH, IIpOrpaMu BUIYCKYy B pik (Np) 1 3a
HE3MIHHUMH KpecleHHSAMU (Npx); TUI BUPOOHUIITBA, BUI 1 Popma
opraHizaiiii BHpPOOHHUIITBA, BapTICTh Marepiany (HamiBdaOpukarty),
coOIBapTICTh BUXIAHOI 3aroTOBKH, OJCPKYBaHOI THUM UM I1HIIUM
METOJIOM; BUTpaTa Marepiany, coOIBapTICTh BUTOTOBJIEHHS JETajl 3
BUX1JTHOT 3arOTOBKH.

Bubip BuximHOi 3aroToBKM 1 MeTOAy 1i OTpUMaHHA Mae
3a0e3rneuyBaTi MiHIMalIbHY coOiBapTicTh Aetam. ] d - ° H dzZO0 -
3aroTOBKa IE€pe] MEPIIOI0 TEXHOJIOTIYHOK OMepalicld MeXaHIYHOl
00OpOOKH.

Co01iBapTiCTh CaMUX BUXIJHUX 3arOTOBOK, OTPUMAHHUX PI3HUMU
METOJaMH, KOJIUBAEThCS B IIUPOKUX Mexkax. Jlnsg oTpumaHHA
3aroTOBOK BUKOPHUCTOBYIOTh PI3HOMAHITHI TEXHOJOTTYHI MPOLECH 1 iX
MOEAHAHHS: PI3HI CIIOCOOM JIUTTS, IUIACTUYHOTO JedhOopMyBaHHS
METaJIIB, PI3aHHs, 3BAPIOBAHHS, KOMOIHOBaH1 CIIOCOOU: IITAMITYBaHHS-
3BApIOBAHHSI, JINTTS-3BAPIOBAHHS; TIOPOIIKOBOI METATYPrii.

i34 Is

OGBsIst

4.1 L dzOy dedz? f sMmMdz' Hso desfis’ BtcsB

OOpaHuii BapiaHT 0a3yBaHHS CIYKUTh OCHOBOIO IMPU BU3HAYEHHI
MOCHIJOBHOCTI OOpOOKM TMOBEpXOHb 3aroToBKU. Pa3zom 3 TuM,
BU3HAYAIOUM MOCIIJOBHICTH OOpOOKH, BPaXOBYIOTh: KOHCTPYKTHBHI
OCOOJIUBOCTI J€Tail; BUMOTH [0 1i SIKOCTI; METOJAW OTPUMAaHHS
pO3MIpiB, BIACTHUBOCTI 3aroTOBKM (MaTepiall, Mmaca, pO3MIpH,
MIPUITYCKU HAa 00pPOOKY); MOMKIMBOCTI 00JIaJTHAHHS, TOTPEO0y TEPMIUHOI
00pOOKH; OpraHi3ailito BAPOOHUYOTro MPOLECY Ta 1H.

OOpoOKy 3aroTOBKM TOYMHAIOTh 3a3BUYail 3 MiATOTOBKH
TEXHOJIOTIYHUX 0a3. Y KOMIUIEKTI 6a3 y mepIry 4depry oOpoOJsioTh
MOBEPXHIO (a00 MOE€JIHAHHS TOBEPXOHBb), IO I1030aBIISIE 3arOTOBKY
OLTBIIIOTO YKCTIa CTYIEeHIB BUILHOCTI (YCTaHOBIIOBaIbHA a00 MOBIHA
HarnpsiMHa 0aza). bazyBaHHs 3aroTOBKM MO HEOOPOOJIEHUX MOBEPXHIX
y HaAPsIMKY BUTPUMYBAHHS PO3MIPIB JOIMYCTUME JIUIIIEC OJUH Pa3.

Ha nmoyaTky TE€XHOJIOT1YHOTO TIPOIIECY 3a3BUYal MParHyTh 3HATH
13 3aroTOBKM HaWOLIbIII MPUIYCKU 3 TUM, 00 CTBOPUTH Kpallll
YMOBH JIJII TEPEPO3NOALTY 3IMIITKOBUX HAINpPyXEHb y 3aroTOBI 1
BUSIBUTH MO>XJIMBI JIeEKTH HA paHHIM cTajli 00poOKH.
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Bucoki BuMoru m0 TO4YHOCTI ¢GOpMH, PO3MIPIB 1 BIJHOCHOTO
MOJIOKEHHS TTOBEPXOHb JCTalll 3MYLIYIOTh BECTH OOpPOOKY 3arOTOBKHU
B KiJbKa mepexojiB. B okpeMux BUMajkax MOMEPEAHIO 1 OCTATOUYHY
00pOOKy MOBEpPXHI BUKOHYIOTH TOCTIZOBHO MPH OJHOMY BCTaHOBJICHHI
3aroToBky. Haitgactimie i eTanu MOAUISIOTh, BIAHOCSYHA OCTATOUYHY
00pOOKYy ITOBEPXOHb Ha KIHEIb TEXHOJIOTTYHOIO IIPOIIECY.

Y KiHEIp TEXHOJOTIYHOTO TMPOIECY BHHOCATH OOPOOKY
JIETKOTIOIIKO/PKYBAHUX ITOBEPXOHD (HAIIPHUKIIA]] 30BHIIIHIX pi3ei).

Ha mocninoBHICTE 00pOOKHM MOBEPXOHb 3arOTOBKHM BIUIMBAIOTH
tepmiyHa (TO) 1 ximiko-TrepmiuHa oOpodOka (XTO). Hemunyue
nedopMyBaHHS 3aroTOBKM B pe3yJbTaTi Takoi OOpOOKH 3MyIIye
nepeadayaTd B TEXHOJIOTIYHOMY MPOILIECT MOMEPEAHI0 1 OCTaTOYHY
0oOpoOKYy 1 MOYMHATH OCTAaHHIO 3 «IIPaBKW» TEXHOJOTIYHUX 0a3.
[ToBepxHi, BumpaBieHHs Akux Ticad TO € BakKuUM (HAIpUKIIAJ
KpINWIbHI OTBOPHM B KOPIYCHHUX JETajsix), OOpOOJISIIOTH Mmicas 1i
BUKOHaHHS. [eski Bumu XTO yCKIAIHIOOTH MOPOLIEC MEXAHIYHOI
o0poOku. Tak, mpu 1EeMeHTalli, SKII0 MNOTPIOHO HaBYIJICIIOBATH
TUIBKA OKpEeMi TIOBEpXHI 3aroTOBKM, 1HII 3aXWINAalOTh abo
OoOMiTHEHUM, ab0 JOJATKOBHUM MPHUITYCKOM, IO BUAAISETHCSA MICIS
IIEMEHTAIIl1, aJIe 1O 3arapTyBaHHS.

BruiiBae Ha mociiOBHICTh 0OpOOKH MOBEPXOHBb 1 HEOOX1THICTh
JOTPUMAHHS YEpProBOCTI B YTBOPEHHI PI3HUX KOHCTPYKTHUBHHX
eJeMEHTIB Jetani. Hampuknaa, KpinwibHI Hapi3HI OTBOPU MOTPIOHO
o0poOJIATH TiCHA TOTO, SIK Oylne OCTaTOYHO OOpoOJieHa MOBEPXHS
3arOTOBKH, 3 SIKOKO BOHU 3B's3aHi. B 1HIIOMY BUNIQJKy pi3l B OTBOpAX
OyIlyTh 31IICOBAaHI.

VYce mepeniueHe € OCHOBOIO I PO3POOKH TEXHOJOTIYHOTO
MPOIIECY MEXaHIYHOI 0OPOOKH 3arOTOBKH.

Jlnst BUpIIICHHS TIOCTaBJICHUX 3aBlaHb HEOOXiAHO MaTH Taki
BUX1/IHI JaH1 1 MaTeplaju:

1) cknaganbpHi 1 poO0Yl KpeclieHHsI BUPOOY 1 JIeTalll;

2) TeXHIYHI YMOBM, HOPMH TOYHOCTI Ta IHINI JaHi, IO
XapaKTepU3yloTh CIY>KOOBE TMPU3HAUYCHHS JeTajl B MpaIorvii
MalIlliH1, BUMOTH JI0 JI€Tali, BUSIBICHI IPU PO3POOIll TEXHOJIOTIUHOTO
MPOIIECy CKJIaIaHH;

3) KUTBKICTh JeTajeH, siki MoTpeOy0Th OJATBIIIOT0 BUTOTOBJICHHS
B OJIMHUITIO Yacy 32 HE3MIHHUMU KPECICHHSIMU,

190



4) yMOBH, B SIKMX Ma€ 3IHCHIOBATUCSA TEXHOJOTIYHUI IIpoIeC,
3HOBY IIPOEKTOBAaHMM a00 MIFOYMA 3aBOJ, CKjiad OOJagHAHHS —
HasBHICTb 1 IIEPCIEKTHBA IIOHOBJEHHS IUIIXOM MOJCSpHI3allii,
OTPUMAaHHS HOBOT'O, HASBHICTh BUPOOHWYHUX IUIOLI, MEPCIEKTUBU
PO3LINPEHHS, HAABHICTD 1 IEPCIIEKTUBA OTPUMAHHS KaJPiB;

5) crangaptv 1 HopMasll Ha HamiBhaOpUKaTH;

6) TumoBi 1 po0OOYl TEXHOJOTiYHI IPOILECH Ha OCHOBHI BHUIU
JeTaliei;

7) TEXHOJIOTIYHI ~ XapaKTEPUCTHKU  OOJIATHAHHSA  POOOYOro
(pi3aIbHOTO, JABUIIBHOTO) 1 BUMIPIOBAIIBHOTO IHCTPYMEHTY;,

8) pi3HOrO poOJy JOBIJIKOBa JiTepaTypa, KEpiBHI MaTepiaiu,
IHCTPYKIIii, HOPMATHUBH.

OCHOBHI BUMOTH, III0 BUCYBAIOTHCS O TEXHOJIOTIYHOTO MPOLIECY
MEXaHIYHOT O0OpOOKH, MOJATaAIOTh y TOMY, IIOO Mporec 0O0poOKH
B1I0yBaBCcsl B pallioHaJbHIM oOpraxizaimiiiHiii  ¢opMi, 3 TOBHUM
BUKOPUCTAaHHSIM  YCIX  TEXHIYHMX  MOJXJIHMBOCTEH  BepcTara,
IHCTpYMEHTY Ta MPHUCTPOIB MpH ONTUMAIBHHUX pPEXKUMax pi3aHHA
MeTally, sIKl JJOMyCKalOThCs Ha JaHOMY BepCTaTi, HAWMEHII BUTpaTI
qacy 1 HaIMEHIIH co061BapTOCTI 0OPOOKH.

Bukopucranus Bepcrata Mae OyTH HallOUIBII MOBHUM 3a YacOM,
MPOAYKTHUBHICTIO Ta MOTYKHICTIO.

JInsi Hallkpaloro BUKOPUCTAHHS BepcTara 3a 4acoM HEOOX1THO
NparHyTd JI0 TOro, MO0 BEpPCTaT MpAIlOBAaB IO MOKIHUBOCTI
Oe3nepepBHO, 0€3 3YyNMUHOK ISl JOMOMDKHHX M1, 0€3 MpoCTOoiB 3
AKUX-HEOYb MPUYUH Ta MPU HAWOUIBII BUTIAHUX PEXKUMAX pi3aHHA
(IWBUAKOCTI pi3aHHs, TOAAYl, TIIMOWHI PI3aHHsA).

JIIs TIOBHOTO  BUKOPUCTAaHHS TPOXYKTUBHOCTI  BepcTaTa
HEOOX1JHO, 3 OAHOrO OOKy, BHOMpaTH BEpPCTaT, IO Mae
MPOIYKTUBHICTD, sIKa BIAMOBIIAE pO3MIpy BUPOOHHUOI MPOTpaMH, a 3
1HIIIOrO — CBOEYACHO 3a0e3MeuyBaTH ii JOCTaTHROIO KIJIbKICTIO 3ar0TOBOK.

JI7si TOBHOTO BUKOPUCTAHHS MOTYXHOCTI BepcTaTa HEOOX1THO
BUOMpaTH  BepcTaT  BIAMOBIIHO 0  TabapuTHUX  PO3MIpIB
00poOJIIOBaHOT JeTail 1 MpaifoBaTH 3 TaKUMU PEXKUMaMH pi3aHHA,
1100 MOTY>KHICTh Ha i3I, IKa BUTPAYAETHCS ISl 3HATTS CTPYKKH, 3
ypaxyBaHHsM  koedimienta kopuchHoi mii  (KKJ[) Bepcrara,
MaKCHMaJbHO HaOJMXkajgacs JI0 TMOTYXXHOCTI BCTAHOBJICHOTO Ha
BEpCTaTl  €JIEeKTpoJBUryHA. (OcoOJMBO HEOOXITHO JioMaraTucs
MOBHOTI'O BHUKOPUCTAHHS TMOTYKHOCTI BepcTara, BUXOASYM 3 SKOI 1
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PO3pPaXOBYETHCS MOTO KOHCTPYKIlA, MpU oOaupHUX pobotax. I[lpwm
YUCTOBINA 03700J1t0BaHIi 0OpOOIll 1[I0 BUMOTY HE 3aBXKIU BJIA€THCS
BUKOHATH, OCKIJILKH BHOIP €JIEMEHTIB PESKUMY pPi3aHHS € 3aJICKHUM
BiJl HEOOXITHOTO CTYNEHsS TOYHOCTI 1 KJacy IIOPCTKOCTI
00p0o0JIFOBaHOT TOBEPXHI.

Jnst  JOCATHEHHS  HAWOUIbII  TOBHOTO  BUKOPHUCTAHHS
yCTaTKyBaHHS 1 MAaKCHMAJIbHOI MPOJYKTHUBHOCTI mMpaill HEoOXiIHO,
KpIM BHUKOPUCTaHHA BCIX TEXHIYHHUX MOXJIMBOCTEM BepcTara,
IHCTpYMEHTY Ta TMPUCTPOIiB, 30CEPEAUTH OCOOIMBY YyBary Ha
palioHAIBHIA OpraHi3aiii po0oYoro Micis, 10 Mae 3a0e3MEeUuTH
Oe3nepepBHICTL POOOTH BepcTrara, TOOTO MarTh OyTH YCYHEHI
BCSIKOT'O POy 3aTPUMKH 1 BTpaTH 4Yacy 4epe3 3ailBl pyXH 1 XOJIiHHA,
4yepe3 HECBOE€YACHE IMOJAaHHSA MaTeplally, 1HCTPYMEHTY, HPHUCTpPOIB,
HECBOE€YACHUN PEMOHT, HEBJIaJie TIIaHyBaHHS pOOOYOro MiCIIs TOIIIO.

ParionanpHa oprasizailis podouoro Micis nepeadadae HajaeKHy
MOTIEPETHIO TIATOTOBKY POOOTH 1 poOOYOro MICIs, CBOEYACHE 1 UITKE
0oOCITyroByBaHHSI WOTO B TpoIleci poOOTH 1 HAMOUIBIN pallioHaIbHE
MJIaHyBaHHS #oro (ToOOTO B3aeMHE pO3TallyBaHHS pPOOITHHKA,
o0JIaTHaHHS, IHCTPYMEHTIB, IPUCTPOIB, 3arOTOBOK, TOTOBUX JCTAJICH).

Bup (Tum) BupoOHUITBA 1 BIANOBIAHA HOMY (opma opraHizaiii
poOOTH BHU3HAYAIOTh XapaKTep TEXHOJIOTIYHOrO Mpolecy 1 Horo
nooynoBy. Tomy, mepm  HDK  pO3MOYaTH  MPOCKTYBaHHS
TEXHOJIOTTYHOTO MPOIIECy MEXaHIYHOI OOpoOKM JeTraneld, HeoOXiaHO
BUXOASYM 13 3aJaHOi BHpPOOHWYOI Tmporpamu (3 ypaxyBaHHSIM
3alaCHUX YacTHH) 1 XapakTepy JHAeTaiel, Akl MiAsararoTb o0poOil,
BCTAaHOBUTH BUJ (TUM) BUPOOHUITBA (OAWHUYHE, CEpIHE, MacoBe) 1
BIJINOBIIHY HOMY opraHizaiiiHy (opMy BHUKOHAHHS TE€XHOJOT1YHOIO
poLIECy.

Po3poOka TEXHOJOTIYHOTO TMPOIECY BUIOTOBJIEHHS KOXKHOI
JeTajgl Ma€ TOYMHATHUCS 3 JOKJIAJHOTO BHBYEHHS i1 CIyKOOBOTO
MpU3HAYEeHHS B MaluHi. s 11boro HE0OX1JHO BUBYUTH CKJIaJabHi
KPECJICHHSI MAaIlIMHU a00 Ti€l CKIIaaIbHOT OJWHMUII, B Ky SK OJHA 3
B3a€EMOTIOB'SI3aHUX JIAHOK BXOJWUTHh I JeTaib. lle BUBUYCHHS
HEOOXIJTHO  CYNPOBO/KYBaTH KPUTHUYHUM  aHAII30M  poOOYOro
KpECIEHHS, TEXHIYHUX YMOB 1 BUMOT TEXHIYHOTO MPOIECY CKIIAJaHHs,
SIKAM Mae€ B1INOBIJAaTA TOTOBA AETalIb.

Kputnunuii aHani3 TEXHIYHUX YMOB Ta pOOOUYMX KpECIEHb
neTajeld a€ 3MOTy MPHUBECTH iX y OUIBIIY BiAMOBIAHICTH O BHMOT
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CITy>kO00BOTO MPHU3HAYCHHS JIeTaTl 1 BCTAHOBUTH ONTHUMAJIbHE YHCIIO
BUMOT TEXHIYHUX YMOB. Y pe3yibTaTi 1€l pOOOTH HITKO 1 3p0O3yMLIO
bopMyTIOE€ThCSl 3aBJaHHS, JJIsI BUPIIICHHS SIKOTO Ma€ PO3POOJIATHUCS
TEXHOJIOTTYHHUH MPOIEC BUTOTOBJICHHS KOXKHOT AeTal.

VY KOXHy MalllMHY pi3HI JIeTajl BXOJATb Yy PI3HIA KIJIBKOCTI.
Hanpuknan, s YOTHPULIMIIIHAPOBOTO aBTOMOOIIBLHOIO JBUTYHA
MOTPIOHO: OAMH OJIOK IWJIIHJAPIB; MOPIINHIB, MAJIBIIB 1 MIATYHIB IO
YOTUPHU MITYKHU; KPIMUIBHUX JACTAEeH — y 111e OUTbIIINA KiIJTbKOCTI.

ToMmy HacTymHMM eTarioM € BHSBJIEHHS KIIBKOCTI KOXHOI 3
neTanei, Kl MOTpPeOYyIOTh MOAANBIIOr0 BUTOTOBJICHHS B OJUHUIIIO
4yacy 3a HE3MIHHUMM KPECIICHHSIMHU. 3HAIOYM KUIbKICTh JETaJeH, 10
NOTPEOYIOTh MOJAIBIIIOT0 BUTOTOBJICHHS, HaMmidaloTh BUA 1 hopMmy
oprasi3zaiiii BUpOOHUYOTO 1 TEXHOJOTIYHOrO MPOIIECIB y IIJIOMY 1 32
OKPEMHUMHM CTaJIISIMH.,

Marouu BiampaipoBaHe poOOUe KpECIEHHs, TEXHIYHI YMOBH,
SKAM Ma€ BIAINOBIIATH TOTOBa JAETajlb, 1 3HAIOYH YHCJIO ACTaJieH, IO
noTpeOyI0Th TOAANBIIOTO0 BUTOTOBJICHHS B OJMHUINIO dYacy 1 3a
HE3MIHHUMHU KPECJIICHHSIMH, MOXKHA PO3MOYaTh BHOIP €KOHOMIYHOTO
BUJly HamiBpaOpukaty 1 po3poOKy TEXHOJOTIYHOTO MPOIECy HOro
MIEPETBOPEHHSI B TOTOBY J€Talbh 3 HAWMEHIIMMH BUTpaTaMU KHUBOI 1
MarepianizoBaHoi npaii. [Ipu boMy MOXJIUBI BapiaHTH.

[Ipy omHMX 3 HHUX MOXXHAa BUKOPHCTOBYBAaTH HamiB(paOpukar,
SKUW MaKCHUMaJIbHO HAOMMXKAETHCA 3a SKICHUMHU TOKa3HUKAMH
(po3mipamu, (popMoOrO, IIOPCTKICTIO  TMOBEPXHI, MEXaHIYHUMU
BJIACTUBOCTSAMH, XIMIYHHUM CKJIAJ0M, SIKICTIO IOBEPXHEBOrO IIApy
Marepiany) 10 BUMOT TOTOBOI J€Talll, 0 CKOPOYY€E BTPATH, MOB'sI3aH1
3 MOTr0 MEPETBOPEHHSIM Yy TOTOBY nAeTaib. OJHAK BapTICTh TaKOTO
HamiB(aOpukaty 3pocTae 31 30UIbIIEHHSIM CTYIEHs HOro HaOJMKEHHS
JI0 BUMOT TOTOBOi J€Tail 1 MiJABUIICHHSIM PIBHS CaMHUX IIUX BHUMOT.
[Hmn HanmiBdabpukaTh ab0 3aroTOBKH, IO BIJIPI3ZHSAIOTHCS MEHIIUM
CTyTIEHEM HaOJMKEHHS 0 BUMOT TOTOBOI JieTaji, KOMTYIOTh MEHIIIE,
ajie MoTpeOyITh BEIUKUX MOJATBIINX BUTPAT II0JI0 iX MEPETBOPEHHS
B FOTOBY JI€Tajlb, HAIPUKJIIA] IUISIXOM 00pPOOKH pi3aHHSM.

OTxe, 3 KUIBKOX MOXJMBHX BaplaHTiB  [EPETBOPEHHS
HamiBpaOpUKaTiB y TOTOBY J€Tajlb HEOOXITHO BUKOPUCTOBYBATU
HaWOUIbIII €KOHOMIYHHH.

[lutanusa mnpo BuUOIp BuAy HamiBdhaOpukaty 1 BaplaHTH
NEePETBOPEHHSI MOr0 B TOTOBY J€Tajlb Ma€ BUPIIIYBATHCS Ha OCHOBI
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MOPIBHSAHHA COOIBApTOCTI JAeTajal TpH KOXKHOMY 3 MOXKIMBHUX
BapiaHTiB. [Ipm omgHWMX 1 TUX camMUX BHMOTaxX JO TOTOBOiI JeTal
co01BapTICTh MeXaHIuyHOI OOpOOKM 3a3BH4Yail BHINE COOIBAPTOCTI
OTpUMaHHs 3aroToBOK. IIpum 1bOMy, YMM OUIBII BIIITAJICHUMU €
PO3MIipH Ta 1HII MOKA3HUKH SKOCT1 3aTOTOBOK BiJ] BUMOT JO T'OTOBOIi
JIeTal, THM OUIBIIOK MIpOK 3pocTae coOiBapTiCTh 0OpOOKHU
3aroTOBOK pi3aHHSAM 1 BTpaTd Matepiany. Y MIpy HaOJUKEHHSA
3arOTOBOK JI0O BHUMOT TOTOBOi JeTajli COOIBapTICTh iX MMOJAJBIIO]
0OpOOKH TOCUTH IIBUJIKO 3HHKYETHCH.

Hanpuknan, HaOMMKEHHS SIKOCTI 3arOTOBKHM JI0 BUMOT TOTOBHX
JeTanei MUITXOM MEePEBEICHHs iX BUTOTOBIICHHS 13 BIJILHOTO KyBaHHS
Ha Tapsiye IITaMIyBaHHS, HE3BAXKaO4YM Ha 301IbIIEHHS COOIBApPTOCTI
1Tt 3arotoBok Ha 20 %, gamo 3MOry CKOPOTUTH COOIBapTICTh
BUTOTOBJICHHS TOTOBHUX JeTajeii y cepeagaboMy Ha 45,6 % 06e3
ypaxyBaHHS €KOHOMil MeTally, BTpaTH SIKOTO IMPU [IbOMY CKOPOTHIIHACS
3 75 mo 60 % macu mMerany, BUTPAa4€HOTO HAa BUTOTOBJICHHS JETAJIECH.
[TosicCHIOETBCSL 11 CKOPOYEHHSIM y 2 pa3ud coOiBapTOCTI 0OpOOKH
pi3aHHsIM | T IMITaMIOBAaHMX 3aroTOBOK Y TOPIBHSIHHI 3 OOpPOOKOIO
TaKuX 3aroTOBOK, OTPUMAaHUX BUIBHUM KyBaHHsAM. Co01BapTICTh
00poOKkH pizaHHAM 1 T 3arotoBok y 14,5 pa3y Ounblia 3a co01BapTICTh
1 T 3aroToBOK, OTPMMAaHUX BUIBHUM KYBaHHSIM, 1 TUIbKU B 6 pasiB
OipIa 3a co6iBapTicTh 1 T MITAMITOBaHUX 3ar0TOBOK [29].

CyuacHull porpec y po3BUTKY 1 BIIOCKOHAJIEHHI TEXHOJIOTTYHUX
MIPOIIECIB 1 3aC001B BUPOOHUIITBA MOPOIHKYE Oe3MepepBHE CKOPOUCHHS
3a 1HIIMX PIBHUX YMOB COOIBapTOCTI 1 MIiABHUIIEHHS SIKOCTI
HaniB(paOpuKaTiB i 3aroTOBOK [5].

JlocBin MammHOOYTyBaHHS TIOKA3ye, IO YUM paHilie MO X0y
TEXHOJIOT1YHOTO Tpolecy HamiBpaOpukar, 3aroToBka 1 J€Tallb, sSIKa
00pOOIAETHCSI, HAOIMKAIOTHCS JO BHUMOT, IO BHCYBAIOTHCS 10
rOTOBOi JIeTaji, TUM Yy KIHIEBOMY IMiJICYMKY €KOHOMIYHIIIUM CTa€
MpOIIEC NTEPETBOPEHHS HaliBpaOpuKaTy B TOTOBY JI€Talb.

3a3HaueHU HANpPSMOK € OJHHUM 3 MPOBIAHUX Y PO3BUTKY
Cyd4acHOi TEXHOJIOTii MamuHOOYyayBaHHSA. 3 OISy Ha I, MOXHa
CKa3aTh, W0 TMeplInuM, 4YUM Tpebda KepyBaTucs Tmpu BHOOPI
HammiBpabpukary, €  BHSBICHHS  MOXIIMBOCTI  OTPUMaHHS
HamiBabpukary, SKU MaKCUMaJbHO HAOMMKAETHCS 3a SKICHUMU
MOKa3HUKAMHU J0 BIJMOBIJHUX TMOKA3HUKIB BUMOT, 110 BHUCYBAaIOThCS
JI0 TOTOBOI JAeTal.
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Jlns  mepeBipkM  MPaBUIBLHOCTI  BHOOpPY  HamiBpaOpukary
HEOOX1IHO TMapaneabHO PO3POOMTH OJWH ab0 KUIbKa BapiaHTIB
TEXHOJIOTTYHMX MPOIIECIB BUTOTOBJICHHS Ti€i camoi JeTali 3 1HIIHX
HamiBdabpukartiB. 3iCTaBIsAIOUM PI3HI BaplaHTU, BUOMPAIOTH TOM, MpU
SIKOMY BUXOJIUTh HalMeHIIIa COO1BapTICTh JACTai.

CydacHa MeTanypriiHa Ta 1HIN Tady3l I[POMHMCIOBOCTI
BUIYCKAIOTh  JIOCUTh 3HAYHY HOMEHKIATypy COpPTOBOTO Ta
podUIBHOTO MaTepiaily, 3 sKoi (Xoda BOHA IIE JaJIeKO HEAOCTATHS)
MOXHa  miAiOpaTd  HEOOXigHI  JJis  BUTOTOBJIEHHS  JeTajiei
HamiBhaOpuKaTH.

MakcumansHe HaOMMKEHHS HamiBpaOpukaty 3a mpodiiem i
pO3MipaMH JI0 TOTOBHX JACTaJel €KOHOMHTHh BIJIXOIU METAIy 1 Pi3KO
CKOpouye coOIBapTICTh MEXaHIYHOT 0OPOOKH.

Akmo a4 BUTOTOBJICHHS — JeTall  MOXKHA  IiaiopaTtu
HamiBpaOdpuKar, MO Ja€ 3MOry MEPETBOPUTHU HOTO Bipa3dy B FOTOBY
neTaab, JOBOAWTHCS BHOMpATH IHIIMK BHUJ HamiBpaOpUKaTy, IO
JIO3BOJISIE MEPETBOPUTU MOr0 CHOYATKY 3 HAWMEHIIMMHU BTpaTaMH 1
BUTpAaTaMH B 3arOTOBKY, sfIKa HAOJMKAETHCS 32 BUMOTAMH JIO TOTOBOI
JIeTail, a MOTIM YK€ 3aTOTOBKY — B TOTOBY J€Talb. Y TaKUX BUIIaJIKaX
K HamniBpaOpUKaT BUKOPUCTOBYIOTHCA META y 3JIUTKaX, COPTOBUU
Marepial y BUIUISIAI MOPYTKIB, JUCTa, MTabu abo Jpory s
BUTOTOBJICHHS KOBAaHMX, IIITAMIIOBAaHUX, 3BapHUX, CKOPOYCHUX,
BHUCA/DKCHUX, INTAMIIO3BAPHUX, JIMBAPHO-3BAPHUX Ta IHIINX BHUIIB
3ar0TOBOK.

56O0CHOBHI NMOMTOXeHHHA pPo3pobK
CKnapgpaHHS MaWWH

OaHuM 13 BaXKJIMBUX €TalllB CTBOPCHHS MAIIIMHHU € ii CKIIaJIaHH 3
okpemux Jnerajiecii [29]. BiamoBimHO 10 poO3MOAiNY MaIlMHH Ha
CKJIaaJdbHI OIWHHUIN 1 JeTajai pO3pI3HAIOTH 3arajibHe CKJIaJaHHS
MallliH{, CKJIAQJaHHSA BY3IB (BY3J0BE), CKIAJaHHS IIiABY3IIiB
(miaBy3JI0Be) 1 CKIagaHHSI KOMIUICKTIB (KOMILICKTHE).

ITix o zLds o € dzOH O dgewynvliors  3'enHaHHI,
KOOpJIMHYBaHHSA 1 (iKcaililo 3 HEOOX1JHOI TOYHICTIO IIABY3JIIB,
KOMIUICKTIB 1 JeTajiei, CKIaJoBUX BYy3ia. B pe3ynbTaTi BY3J0BOTO
CKJIaJIaHHSI Ma€ BHUTH BY30J1, III0 TTOBHICTIO BIJIMOBIJA€ CITYKOOBOMY
IIPHU3HAYCHHIO.
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[Mlin fHo Z2Lcflds dn € dzOH O daozymlgTe  3'enHaHHS,

KOOPAWMHYBaHHA 1 (hiKcaIito 3 HEOOXITHOK TOYHICTIO KOMIUIEKTIB 1
JeTalieil, CKIag0BUX IMiBY31a.

Mg € sdi3f d & B)E2dzO H O duegHiegrs  3'eqnanms,
KOOpAWMHYBaHHA 1 (pikcariito 3 HEOOX1JHOIO TOYHICTIO BCIX ACTajeH,
CKJIaJIOBUX KOMIUIEKTY. B pe3ynbTari MiJABY3JIOBOrO CKJIaJaHHS 1
CKJIQJJaHHS KOMIUJIEKTIB MalOTh BUXOJUTH MiJIBY3/7H 1 KOMIUIEKTH, IO
BIJIMOBIIAIOTh IXHBOMY CITY>KO0BOMY IIPU3HAYEHHIO.

JIo TEXHOJOTTYHOTO TPOIECY CKJIAJaHHS 3a3BUYAl BIJHOCATH
TaKOXX TEpexXOAH, TOB'S3aHl 3 TEPEBIPKOIO MPaBWIBHOCTI il
CKJIQJJaIbHUX OJWHUIIL 1 ACTajie, HaMpUKJIaa IJIaBHOCTI 1 TOYHOCTI
BIJHOCHHMX MEPEMIIleHb, Jii MAaCTHUJIbHOI CHCTEMHU, IOCIiAOBHOCTI
BKJIIOUCHHSI OKPEMHUX  MEXaHi3MiB. Y  CKJIaJajbHI  MPOLIECU
BKJIFOYAIOTHCSI TAKOXK IMEPEXOJH, MOB'S3aHl 3 OYHUIIEHHSM, MUTTSM,
bapOyBaHHsIM 1 00pOOKOIO AeTaleH, CKIaabHUX OJUHUIIL 1 HEPIAKO
MalliH{A B LUJIOMY, @ TaKOXX TMEPEXOJd, MOB'SI3aHl 3 PEryItOBaHHSIM
MalIuHU 1 il MEeXaHI3MiB, 1 TIEPEXOau 3 PO30MpaHHS MAIUHU, SKIIO
BOHA BIJIMPABJISETHCS CHOKUBAYEBl B pPO310paHOMY BUTJISIAL 3 METOIO
3pY4YHOCTI TPAHCHOPTYBAHHS.

Ha ocHOBI BUBYEHHS CIy>XOOBOTO MPU3HAYECHHS MAIWHU, ii
CKJIaJaIbHUX 1 pOOOUYUX KPECIEHb, PO3MIPHOTO aHaJI3y 1 HaMIYEHOI
KUIBKOCTI MAaIllMH, 10 MOTPeOyIOTh MOJAJbIIOrO0 BUTOTOBJIEHHS B
OJIMHUIIIO Yacy 1 3a HE3MIHHUMM KPECICHHSIMH, BUOMPAIOThCA BUJ 1
opraizaiiiiina ¢GopMa BUPOOHMYOTO MPOIECY CKIaJaHHS MAaIlIUHHU.
BupimansHuMm (akTopoM € KUIBKICTh MAalllMH, 10 HOTPEOYIOTh
MOAJIBIIIOT0 BUTOTOBJICHHS, TPUYOMY JI0 MUTAHHS MPO BUOIP BUIY Ta
oprasizaiiiiinoi gopmMu BUPOOHHYOTr0 MPOIECY CKIaJaHHS HEOOXiTHO
MIJIXOAUTH 3 TOUYKHU 30py EKOHOMIYHO1 €(DEKTUBHOCTI.

[Ticns Toro sik monepeaHLO HaMIYEH1 BUJ 1 opraHizaiiiina gopma
TEXHOJOTIYHOTO TMPOLECY CKJIAJaHHS MAaIIWHHU, PO3MOYHNHAIOTH
PO3pOOKY MOCHIIOBHOCTI 11 3arajbHOr0 CKJIaJaHHS.

JIns  BCTAHOBJICHHS ITOCIIIAOBHOCTI 3arajibHOro CKJaJaHHS
MalllMHU TEPII 32 BCE HEOOX1AHO MPOBECTH aHaMi3 11 KOHCTPYKII JJIst
BUSIBJICHHSI BCIX CKJIAJaJIbHUX OJWHHUIIbL 1 OKpEeMHUX JeTaliei, sKi
MarOTh HaIXOJUTH Ha 3arajbHe CKJIaJIaHHS.

AHani3 3py4HO MOYaTH 3 BUSBICHHS HOMEHKJIATypU MIIPO3ILTIB
CKJIaJJaTbHUX OJWHUIb, 3 SKUX CKJIQJA€ThCS KOHCTPYKIlS MAaIlWHHU.
3a3BUYail KOHCTPYKIIIS CKIAJAETHCA 3 BY3JIB, IM1JIBY3J1iB, KOMIUICKTIB 1
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okpeMux netaniel. KoHCTpyKIlisa psay OUIbIN CKIAAHUX MaIldH CKJia-
TAETHCA 3 BY3JIiB MEPIIOro, APYroro 1 Tak Jayi MOPSIAKIB, IMiJIBY3JIB,
KOMIUICKCIB 1 JeTancii. BcTaHOBHBIIM HOMEHKIATYPY CKIadadbHHUX
OJIMHUIIb, BUSBJISIIOTH YC1 OJMHUIII, 3 IKUX CKJIaIa€ThCS MAIlIMHA.

VY KOXHIN CKIagaabHIN OOUHUII Ma€e OyTH 3HaicHA JIeTallb, SKa
BU3HAYa€ IOJIOKEHHS BCIX CKJIAAOBUX JAaHOI CKIAJAJILHOI OJWHUII,
1HIIUX CKJIAJaIbHUX OOUHUIIE 1 IETAJIEH.

ITocnimoBHICTE 3arajIbHOTO CKJIAJaHHS MAIIMHU BU3HAYa€TLCA 11
KOHCTPYKTUBHUMM OCOOJIMBOCTSIMHU 1 3aKJIaJeHUMH B KOHCTPYKIIIIO
METOJaMHu OTpUMaHHS HEOOX1AHO1 TOYHOCTI.

5700opmMneHHsa (foKyMeHTauyui a)
MeXaHiI YHOT o06pob6KM

[Ipu mnpoekTyBaHHI TEXHOJOTIYHOTO TMPOIECY BUTOTOBJICHHS
OyIb-KO1 MaIlIMHK JUTsI KOKHOI JeTali, 0 BXOJWTh Y II0 MaIluHY,
CKJIaJIAIOTh TaKi KapTH Ha MEXaHiuHy 00poOKy [29]:

[ Oteh tolz Is dzO MiEHDLIGABHO TexHOMOrIYHOrO MpOIIECY
BUTOTOBJICHHS 1 KOHTPOJII0 BUPOOY 3a BCIMa OMepallisiMyi pi3HUX BUIIB
pOOIT Yy TEXHOJIOT1YHINA MOCIIAOBHOCTI 13 3a3HAYEHHSM JaHHUX I0JI0
oOJiaJIHaHHS1, OCHAILICHHSI, MaTePlalbHUX 1 TPYJOBUX HOPMATHBIB.

S Otels © Juigi®irh tpadBiHy iLIIOCTpaIlil0 TEXHOJOTIYHOTO
MIPOIIECY BUTOTOBJICHHS BUPOOY.

JfJtOy’ 2 da@cru Oeds @repamiii TEXHOIOTIYHOTO
IIPOIIECY BHTOTOBJICHHS BHPOOY 3 PO3WICHYBAaHHSIM Ha IEPEXOaH 1
3a3HAYCHHSAM BIJIIOBIIHUX JaHWX OO0 OOJaJHAHHSI, OCHAIICHHS 1
PEXKUMIB pi13aHHA.

S OQtcls © Isj n dats dzts ¢ mictudgBIgidSrexfoi@sayqjofn Iz

MPOIECY BUTOTOBJICHHSI 1 KOHTPOJIIO BUPOOY 3a BCiMa omepauisiMu
OKPEMOTO BUIY POOIT, BUKOHYBAHUX B OJIHOMY II€Xy B T€XHOJOT14HIM
IIOCIIAOBHOCTI, 13 3a3HAYEeHHSAM JaHWX IIO4O0 OOJamgHaHHA,
OCHAIIIEHHSI, MaTepIAJIbHUX 1 TPYJIOBUX HOPMATHUBIB.

Jlns ckiagaHHs KapT MEXaHIuHOi 00poOKH HEOOX1AJHO MaTH TaKi
BUXIJIHI JIJaH1: BUPOOHMUYA MTporpamMa, KpecieHHs, cneudikalisi, Ornuc
KOHCTPYKIIIi, TEXHIYHI YMOBH 1 TaKi K€pPIBHI 1 HOPMATUBHI MaTeplaJiu:

a) MacHopTU METAJIOPI3AJIbHUX BEPCTATIB;

0) xaTajmoru abo aTbOOMH BEpPCTaTIB;

B) KaTajaoru abo aibOOMHM pi3alIbHUX IHCTPYMEHTIB;
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I') aTb0OMU HOPMaJILHUX MPUCTPOIB;

1) KaTaJlord abo aTb00MHU JOTTOMDKHHUX 1HCTPYMEHTIB,;

¢) KepiBHI MaTepiajiy 3a peKMMaMu pl3aHHS;

’K) HOPMaTUBH M1Ar0TOBYO-3aBEPIIATBLHOTO 1 IOMIOMI>KHOTO Yacy;

1) TapupHO-KBaTIPiKAIIHHUN TOBITHUK.

Konmu TtexHonOTi4HI IIpolleCH HE pPO3pOOJISIOTh JIOKJIAJHO, a
OOMEXKYIOTHCSI BCTAHOBJICHHAM TMOPSAKY Ta TEPENKYy MapUIpyTHHUX
omepailiii (i3 3a3HAYEHHAM BEPCTaTIB, MPHUCTPOIB, IHCTPYMEHTY Ta
KITBKOCTI POOITHHMKIB, HEOOXIJIHUX JUISI BHUKOHAHHS HaMIYCHHUX
omepailiii, a TakoX Yacy Ha OOpOOKYy, BCTAHOBJIECHOI'O IUISIXOM
MOPIBHSHHS 32 aHAJIOTI€I0 200 HAOMMKEHUX MIApaxyHKiB), CKIaAal0Th
MapIIpyTHI KapTH.

JIist nmetanbHUX PO3paxyHKIB 3 HOPMYBaHHS Ha JOJATOK 0
MapUIpyTHUX KapT MEXaHIYHOI OOpOOKHM CKIQJar0Th LIE OIEpalliiiHi
KapTH Ha KOXKHY OIlepalliio. Y HUX JOKJIAJHO BKa3yeThCA, K TpeOa
IIPOBOJIUTH OOPOOKY Ha KOKHOMY TEPEX0/il, 3 AKUMU PEKUMaMHU, sSKa
BCTAaHOBJIEHa HOpMa 4acy Ha 00poOky 1 1. a. Lli xaptu MOXKyTb
CYHpPOBOJKYBATHCS €CKI3aMH, IO UIIOCTPYIOTh OOpOOKY, cxeMamu
HaJaroJ)KeHb  BEpcTaTa, CXEMaMH, 10 BKa3ylOTb MPUHOMH
yIPaBIIIHHS BEPCTATOM, SIKUM 300paKy€eThCsl HA KapTaxX €CKi3iB.

TexHonmoriuHa  KapTa  MeXaHI4HOi  OOpoOKM  3a3BUYai
CKJIQJIA€EThCA 3 JBOX OCHOBHMX YAaCTHH: MepIioi (BEpXHBHOI) YaCTUHH
JUIBOBOrO OOKY KapTH, B SIKIil MICTATbCS BCl HEOOX1JHI BI1JIOMOCTI
po JIeTajb, IO BUTOTOBISAETHCS, 1 3aroTOBKY IS HEl, a TaKOX
KpecieHHs (ecki3) nmerani; 1 Apyroi (HMKHBOI) YaCTHMHH JIMIOBOTO
OOKy KapTH, B SIKy BIHCYIOTbCS MPOEKTOBAHUI TIaH OOpOOKH 1 BCl
MOB'sI3aH1 3 HUM PO3paxyHKH (MPOJIOBXKEHHS ITI€i YaCTUHU MICTUThCSA
Ha 3BOPOTHOMY OOIIi KapTH).

IIs (HWXKHS) YacTHHA KapTH MICTUTh Tpadu I OMHUCY
MPOEKTOBAHOT'O TEXHOJIOTTYHOTO MPOIIECY 3 MiAPO3A1JI0M Ha Olepaliii,
YCTaHOBKH, MEPEX0/IH, TO3UIIIT 13 3a3HAYEHHIM HEOOX1JHUX BEPCTaTIB,
IPUCTPOIB, Pi3aJILHOTO 1 BUMIPIOBAIBHOTO IHCTPYMEHTY, a TaKOX 13
3a3HAYEHHSAM PO3PaXyHKOBUX OOpOOJIIOBAHMX MOBEPXOHb, PEXKHUMIB
pI3aHHsS, HOPM 4Yacy 3a OCHOBHHMMHU €JEMEHTaMHu, PO3Ps/IiB
(kBamidikaiii) poOOTH 1 HEOOXIMHOI KITBKOCTI BEpCTaTiB 3a
omiepallisiMu I BAKOHAHHS PIYHOTO 3aBIaHHS.

JIo TEXHOJIOTIYHO1 KapTH JIOJAIOThCA KpECIEHHS (€CKI3M)
TEXHOJOTIYHMX HaJaro/)KeHb 3a omepalisaMu abo mepexomamu 1
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MO3UITISIMH, IO 1TIOCTPYIOTh TOJOXKEHHS 1 KPIIUICHHS JeTajil IpHu
o0poO11i, TOJOXKEHHs, KPIMIEHH 1 TUI 1HCTPYMEHTYy, IO
3aCTOCOBYETHCS, IPUCTPOI 1 00pOOJIFOBaHY ITOBEPXHIO.

Ha «xpecnenni (ecki3l) MaroTh OyTH BKa3zaHi po3Mipu 3
JOTMyCKaMHU, OJIEp>KyBaHl B pe3yJibTaTi 0OpOOKM Ha JaHiil omnepartii
(mepexoal abo IMO3WIlii), a TaKOXX HEOOXiAHHWM Kjac IIOPCTKOCTI
00pOOKH.

JIo TEXHOJOTiYHOI JOKYMEHTallli, KpIM KapT PI3HUX BUJIB,
HajexaTh: poO0Yl KPECICHHS JeTalied 1 CKJIajajibHI KPECICHHS 3
MPOCTABJISTHHAM TEXHOJOTTYHUX PO3MIPIB, TOMYCKIB, TOCAJ0K 1 KJIaciB
IIOPCTKOCTI  0OpOOKHM, HEOOXiMHI [JIsi PO3POOKH TEXHOJIOTTYHUX
MPOIIECIB KPECJICHHS, a00 €CKI3M TEXHOJIOTIYHUX HaJIaro/KEHb 3a
omnepamiaMu ado MepexoJaMH, KPECIEHHS MPUCTPOIB, CHELIATBHOTO
PI3AIILHOTO, TOMOMDKHOTO (KPIMUIbHO-3aTUCKHOIO) 1 BUMIPIOBAIBHOTO
IHCTPYMEHTY 1 T. 1.

OCHOBHOI0O YMOBOIO MPABUJIBHOTO IUJIAHYBAaHHA 1 BEJCHHSA
BUPOOHUYOTr0 TIporiecy, ska 3abe3rneuye BUKOHAHHS BUPOOHHYOTO
3aBJIaHHS, € HASBHICTh J00pE 1 JOKJIAAHO PO3POOJICHOT TEXHOIOTTYHO1
JOKYMEHTAallli Ta JOTPUMAHHS CYBOPOi TE€XHOJOTYHOI JUCLMIUIIHU
010 BUKOHAHHA  BKa3iBOK, NEpeA0aYeHUX  TEXHOJOTITYHOIO
JTOKYMEHTAIII€10.

JlokyMeHTanis, sika (IKCye pPO3pOOJEHUM TEXHOJOTIYHHIMA
MPOIIeC, CIIPHSi€ MPUCKOPEHHIO OCBOEHHS BUPOOHUIITBA HOBUX MAIlIMH
1 JTOCSATHEHHIO 3aJIaHUX TEXHIKO-C€KOHOMIYHUX ITOKa3HHUKIB. 3 I[bOTO
BUIUIMBAE, 110 TEXHOJOTIYHA JOKYMEHTAIllsl 1 TOYHE BUKOHAHHS il
BKa31BOK MalOTh AYy>K€ BaXXJIUBE 3HAUYCHHS IJI1 BUPOOHUIITBA.

58MNpunknanpn PO3pPoOb6KMN TexHonor i
CKnagaHHSA MaWWHMNM

Bupimansaum pakropom npu BuOOpi Buay 1 popMu opraHizaiii
MpOIECY CKJIAJaHHS MAalIMHU € KUIBKICTh MAIIMH, 10 MOTPEOYIOTh
MOJIaJBIIIOT0 BUTOTOBJICHHS B OJWHUINI0O Yacy 1 3a HE3MIHHUMH
KpecneHHAMH. [[omiapHICTh BHOOPY THUX YM IHIIUX BUIIB 1 (GopMm
oprasiszailii mpouecy CkJaJaHHsi Ma€ OyTH OOIpyHTOBaHa TEXHIKO-
€KOHOMIYHUM po3paxyHKoM. [Ipu BeauKiil KUIBKOCTI MAIlMH, IO
BUITYCKAIOTHCS, a00 CKIaJaIbHUX OJMHUIIb HAUOUIBIII €KOHOMIYHHUM €
MOTOKOBE CKJIa/IaHHS.
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31 3MEHIICHHSM KIJbKOCTI BHIYIICHUX MAIIIMH TOTOKOBE
CKJIQJJaHHS CTa€ HEEKOHOMIYHMM, CJiJl 3aCTOCOBYBATH HEMOTOKOBUM
BUJI CKJIaJaHHs 3 00'eKkTaMH, 1110 nepeMiniaroThbes. [Ipu BUTOTOBICHH]
MallliH Yy MaJlUX KUIBKOCTAX JIOBOJUTHCA BUKOPHUCTOBYBATH
CTalllOHapHE CKJIaJaHHS.

Po3po0iisaoun nociI0BHICTh CKJIaJaHHs MAIlIMHU, 1YK€ 3pyYHO
300paxkyBaTH 11 y BUIJIsiAl TpadiuHoi cxemu ckiaaaHHs. s cxema He
TIJIBKH JI0TIOMarae B po3po0iii MOC1JOBHOCTI CKJIaJlaHHs MaIllMHU, ajie
1 € OCHOBHHMM OIIEPaTUBHHM JOKYMEHTOM, 3a SKUM II€pPCOHAI
CKJIQJJAIbHOTO 1I€XYy O3HAHOMIIIOETHCS 3 TOCIHIIOBHICTIO CKJIaJaHHS
HOBO1 MAIIIMHU, OPraHi30BY€ BHUKOHAHHS CKJIAJajIbHOTO IMPOIECY,
3IIMCHIOE KOMIUIEKTYBaHHS MallliHU, 110JIa4y CKJIaAaTbHUX OJUHHILb 1
JeTaneil y HaJIeKHIN MOCHIIIOBHOCTI 10 MiCIb 30UpaHHs, BeAe OOJIK,
po3cTaBiisie pOOITHUKIB, TJIaHYE BUPOOHMIITBO 1 Ja€ 3MOTY BHOCHUTH
YJAOCKOHAJICHHS B  KOHCTPYKIFO, TEXHOJOTIYHMM TMporec 1
Oprasi3aiiito BApoOOHUIITBA.

KoncTpykiii O11b1IOCTI MalllMH HE J03BOJISIIOTH MPOBOJIUTH iX
CKJIaJaHHsI O3 IIONepeAHbOr0 YacTKOBOTO PpO30MpaHHSA iXHIX
CKJIAJaIbHUX OJIMHUIIb, 10 HAAXOJATh Ha 3arajibHe CKJIaJaHHS B
3i0paHoMy Burisaai. Tomy mpu moOyIOBI CXeMH CKJIaJaHHS B Hel
HEOOXITHO BKJIIOYATH 1 BCI HEMHUHYYl II0 XOJy TEXHOJOTIYHOTO
mpoiecy po3OupaHHsS CKIagadbHUX OAWHUIG. [ MammH, sKi
HAJICWJIAIOTh  CHOXXMBaue€Bl B po3i0paHOMY BUIJISAL, OYIyIOTh
CHemlajbHl CXeMH iX JEMOHTaXy Yy BHUPOOHMKAa 1 TOBTOPHOIO
CKJIQJ]JaHHA y CIIOKMBaya, OCKUIBKM B TaKMX BHMAJKax CKJaIadbHI
OJIMHMUIII 3a3BUYal 3HAYHO YKPYITHIOIOTHCS.

Cxema cknagaHHs Ta po30OupaHHA Mae OYTH HAOYHOIO,
MOKA3yBaTU MOCIHIJOBHICTh TMPOLECIB 1 CIYXKUTH OINEPATUBHUM
TOKyMeHTOM. JJIsi 1bOTO CXeMy 3arajJilbHOTO CKJIQJaHHS MaIluHU
Hal3pyyHile OyayBaTH B Takuil croci®. ApKym mamepy AUISTh Ha
KiJIbKa 30H: JeTajiel, KOMIUIEKTIB, MiJABY3JIiB, BY3/IiB (OCTaHHI, SKIIO
HEOOX1/IHO, pO30MBAaIOTh 3a 30HAMHU BY3JIIB TMEPIIOTO MOPSAKY,
apyroro i T. 1.) 1 MamuHA B IioMy. KOXXHOMY 3 €JIEMEHTIB, IO
CKJIQJIal0Th MAllIMHY, Jal0Th YMOBHE MMO3HAYCHHS, HATPUKJIIA, 1ETalb
MO3HAYAIOTh HEBCIMKMM TNPSIMOKYTHHKOM, B SKOMY BKa3ylOTh
HallMEHYBaHHS 1 HOMeEp JHeTall 3a KpecjeHHsAM. [IpsMokyTHHKaMu
BEJIUKUX PO3MIpIB  ab0 IHIIMMU TEOMETPUYHUMHU  (Irypamu
MO3HAYaI0Th 1 BCl 1HII eeMeHTH. Ha cxeMy 3araJbHOTO CKJIaJaHHS
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MaIlllUHU HAHOCATh TUIBKM yMOBHI TO3HAYeHHS JAeTajed 1
CKJIaJIaJIbHUX OJWHHUIIb, K1 O€3MOCEepeaHhO HAAXOJATh Ha 3arajibHe
CKJIaJIaHHS.

PosrmstHeMo po3poOKy TexXHOJOTIi CKIaJaHHsS MAaIldHA Ha
NPUKIAIl PO3POOKH TEXHOJOTIYHOTO TMPOIECY CKIaJaHHS OJIHOTO
By3jJa — IIECTEPEHHOro MacisHoro Hacoca (puc. 5.1). CHuIbHICTB
METOAMKHA PO3POOKU TEXHOJOTIi CKIaJaHHS MAIIUHH, By3Ja 1 Oyab-
SKO1 1HINOI CKJIAAalbHOI OJWHHII IIJIKOM JOIYCKae ii po3risia Ha
OLIBII TPOCTOMY MPUKJIIA/II.

[lectrepeHHnii HAacoc TPU3HAYCHUM ISl MOJA4l MaCTHUIBHOIO
MaTrepiary J0 MOBEPXOHb, IO TPYThCS, JACTaNCH TpaKTOpa MiJ THCKOM
0,6 MIla. Hacoc mae 3a0e3mneuntu nojady macia He MeHmie 30 ji/xB
IIpM 4acTOTi 00epTaHHs 3y0dacTux koiic 39 ¢,

[IpoaHanizyeMO OCTATHICTh 1 MPABWIbHICTh TEXHIYHUX YMOB,
10 3aJIal0ThCA KPECICHHSM, 3 I10Jladl Hacoca, HeOOXITHUX 3T1IHO 13
CITy>KOOBHM TIPU3HAYCHHSIM.

dakTU4YHAa MoJgaya Hacoca:

Q; =60Q,n- Q.- Q4 (5.1)

ne Q, — TeopeTnuna momaya Hacoca 3a OAMH 0GOPOT 3yOYACTHX
KOJIIC, JI/XB;
ff I wacrora oGepranHs 3y6uacTux KoIic, ¢ 1,

Q. — Burik MacJia, JI/XB,

Qa {— BTpaTH MPpU BCMOKTYBaHHI, JI/XB.

[Ipu HarHiTaHHI MOXJIMBUI BUTIK Maca;

Qu=Q +Qp +Q; (5.2)

ne tag — BUTIK 4epe3 pajiaibHi 3a30pu MK 3y0aMu 1 KOPIIyCOM;
QIZL — BUTIK, 00YMOBJICHU HEIIIJIbHICTIO KOHTAKTYy 3yO0IB;

Ql% — BUTIK 4Yepe3 TOPIEBI 3a30pU MIK KOPIYCOM 1 3y04acTUMU

KOJIECaMH.
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3rigHO 3 HaBEICHUMHM 3aJICKHOCTSIMU PO3PAXyHOK Hacoca i
pO3po0Ka HOPM TOYHOCTI MalOTh OyTH MPOBENICHI 32 TAKOIO CXEMOIO.
Buxonsun 3 HeoOXigHOI mojadi CjijJ BCTAaHOBUTH TEOPETUYHY
nojayy, HOPMU BUTOKIB Ta BTpaT Macja mpu BCMOKTyBaHHI. [loTim
NepexoJATh 10 PO3MIpiB 3y0UacTHX KOJIC, X MOIYds, UIMPUHU 1
napamMeTpiB 3auemieHHs. HopMu JomycTUMHUX BUTOKIB 1 BTpaT Mpu
BCMOKTYBaHH1 JO3BOJISIIOTH OOMEXHUTH JOMyCKaMH MapaMeTpH, BiJl
SAKUX 3aJIe’)KaTh BUTIK 1 BTpaTU. 30KpeMa, BUXOIAYH 31 BCTAHOBJICHOI

HOPMH BHUTOKY Macja, 3HaX0JsiTh HOPMH BHUTOKIB an[g, QVL' Q% ,a

BUXOJSYM 3 HUX BU3HAUYAIOTh HAUOUTBIIUM JTOMYCTUMUN paiaibHUN
3a30p, OIYHUI 3a30p MK 3y0aMu, TOPIEBUM 3a30p. BcTaHOBIIOIOYN
HallMEHIIl JOMYyCTUMI 3a30pH, CJIJI BpPaxOBYBaTH YMOBHU TEPTA
3y04acTuX KOJIIC 00 KOPIYC 1 MOXJIHMBICTh 3aKJIUHIOBAHHS iX MpPHU
HarpiBaHHi IiJ1 4ac poOOTH.

[Ipu po3paxyHKy [OMYyCKIB HEOOXiMHO BHU3HAYUTH, YU
BiJIMIOBIIal0OTh BUMOTAM CIJIY>KOOBOT'0 MpPHU3HAUYCHHS Hacoca BEpPXHIi
IrpaHUYHI 3HAYC€HHS 3a30pIB, 3aJaHi B KpecleHHsX. Y Taba. 5.1
HaBEJICHI MOJINBlI BHTOKH Macja, 3HaWIEHI 3a METOIUKOIO
PO3paxyHKy IIECTEPEHHUX HACOCIB.

BTpatu npu BCMOKTYBaHHI1, OJHIEIO 3 TOJOBHUX MPUYUH SIKUX
€ PO3pIIKEHHS Yy BCMOKTYBaJIbHIM KaMepli Hacoca 1 HEMOBHE

3alIOBHEHHS MEX3y0OBUX 3allaJuH, Q, i~ 4,83 11/xB.

3 orsiy Ha Te IO TEOPETHYHA Iojaya Hacoca MpHU po3Mipax
3y04acTHX KOJIIC 1 KOPITYCY, 3a3HaYCHUX Y KPECJIEHHX, Oye:

60Q: n =60%0,01793*39=41,95 n/xB,

MO’KHa OYiKYBaTH, 1110 (paKTHYHA MoJaya Hacoca CKiIajgaTuMe:
Q¢ = 41,95-6,73-4,83=30,39 n/xB.

OTxe, BepxHI TpaHUYHI BIAXWUICHHS 3a30pIB BCTaHOBJIECHI
IPaBUIIBLHO.

Cepen TeXHIYHUX BUMOT € TaKl.

1. V 3i0panomy Hacoci IpH MPOKPYUYyBaHHI BiJ pyKu 3yOuacti
KOJIeca MaloTh 00epTaTUCS TIABHO.

2. 310panuii Hacoc Mae OyTH YHCTUM; HOro 3y0OyacTi KoJjieca
MalTh TIpaIlfOBaTH IUIABHO 1 OE3IIyMHO; HAcoC CHia  TiagaTd
BUNPOOYBAHHSM Ha CIEIialbHIN YCTaHOBILI NPOTIroM 3—4 XB.
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Tadomurs 5.1
BmuuB 3a30piB Ha BUTIK Macia

Bepxne rpannyne | MoxinuBum
[IprurHa BUTOKY Macia BIJIXWJICHHS 3a30pY,| BUTIK Macia,
MM J1/XB
PanianeHi 3a30pu 0,15 0,44
biunwmii 3a30p Mk 3y0amMu
3y04acTUX KOJIIC 0,45 4.49
TopueBuii 3a30p Mixk 3y04acTUMU
KOJIECAMHM 1 KOPITYCOM 0,12 1,8
Bcroro 6,73

Bumorm miogo Jerkocti 1 IDIABHOCTI, a TaKOXK OE3MTyMHOCTI
oOepTanHs 3y04acTMX KOJIC 3ajaHi B HesBHIA Qopmi, TOMy
dbopMyIIOBaHHS TMEPIIOi 3 HUX CJiJ OyJo O 3aMiHUTH TakorO: B
OCTaTOYHO 310paHOMY HacoCl MPUBOAHUI BaJl Ma€ BUILHO MPOBEPTATHUCS
BIJl pPYKH; KPYTHUII MOMEHT, IO MOTPIOEH Jisi TOBOPOTY MPHBOHOTO
Bana, He Mae nepeuinyBatu 1-1,5H-M. [pyry ymoBy cimifg
c(OpMyJIIOBATH TaK: PIBEHb 3ByKOBOI'O THUCKY (IIIyMYy) IIpH poOOTI Hacoca
IT1]] HaBaHTaXKEHHSIM He Mae niepeBuiyBatu 40 nb.

Y HOpMHU TOYHOCTI, 3aJlaHl KPECJICHHSM, CJIiJl BHECTH III€ OJIHE
YTOUYHEHHS: Ha 3a30p MDK KOPIYCOM 1 TOPIIEM BEAEHOI'O 3y04acTOro
KOJieca MPUBOJAA CJiJ BCTAHOBUTH JONYCK;, BPaxOBYHOUH, IO IS
BUIBHOTO OOepTaHHs 3y04acToro KoJjieca LIJIKOM JOCTaTHIM 3a30p
0,1 MM, MOKHA BCTaHOBHUTH TpaHWYHE BiaxwuieHHS 3a30py 0,1-0,5 mm.

3'sicyBaBIIM  BIJAMOBIAHICTh TEXHIYHUX BUMOT CIIY>KOOBOMY
MPU3HAYEHHIO IIECTEPEHHOr0 Hacoca 1 BIAKOPEryBaBIIM X, MOXKHA
NEepEeUTH N0 O3HAWOMIICHHS 3 HaMi4Y€HUM BHUIIYyCKOM MAaIlMH B
OJIMHUIIIO Yacy 1 32 HE3MIHHUMHU KpecieHHsmu. [Ipumyctumo, 1mo B
pik Tpeb6a BuroroButr 100000 HacOCiB MEBHOI KOHCTPYKIIli, TPUIOMY
3arajibHUM BUITYCK HACOCIB 332 HE3MIHHMMHU KPECICHHSIMH CTaHOBUTH
800000 miT.

Po3nourHao4u MNpoBEICHHS PO3MIPHOIO aHai3y, BU3HAYMMO
HaMOUIBII BaXKJIMB1 3aBJaHHS, SKI HEOOX1JHO BUPIIIMTH B IPOIIEC]
BUT'OTOBJICHHS Hacoca. [luMu 3aBIaHHAMU € 3a0€3MECUCHHS:

1) HEOOX1AHOTO paaiaTBFHOTO 3a30PYy MK 3y04aCTHMH KoJiecaMu
1 KOpITyCOM;
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2) 3a30py MDK KOPIOYCOM 1 TOpISIMH 3y04acTHX KOJIC
(TOp1IEBOTO 3a30pY);

3) HE0OXiJHOTO OOKOBOTO 3a30py MiX 3y0aMu 3y04acTHX KOJIIC;

4) HeoOX1THOTO 3a30py MDK TOPIIEM OCI BEIEHOro 3yOYacToro
KOJIeca 1 KPUILKOIO KOPIYCY;

5) 3a30py MI>K KOPITYCOM 1 TOPIIEM BEJIEHOI'O 3y0UacToro KoJjeca;

6) HIIILHOCTI KOHTAKTY 3y0iB 3y04acToro KoJjeca;

7) nerkocTi o0epTaHHs 3yO0UacThX KOJIiC.

CkrnajmaHHs Hacoca CJiji MPOBOJUTH y TakoMy TMOpsaky. B
OCTaTOYHO OOpOOJIEHI KOPIyC 1 KPHUIIKY HEOOXIAHO 3alpecyBaTu
BTYJIKA TMIJIIUIHUAKIB, 310paT KOPMYC 3 KPHUIIKOK, ITOCTABUTH
KOHTPOJIbHI IITUPTH, MO0 (PIKCYIOTh MOJIOXKEHHS KPHUIIKH BIJHOCHO
KOpITyCy, 1 0OpoOMTH OCTAaTOYHO BTYNKH. Ilicis 1mMpOoro Cimijg 3HATH
KPHUIIIKY 3 KOPITyCYy, BCTAHOBUTH B KOPIIyC JI€Talli Hacoca 1 3HOBY
MIOCTaBUTH KPHIIKY Ha MiCIIE.

buieln  goKiIagHO 1 HAOYHO  IIOCHIIOBHICTE  CKJIAJAHHS
HIECTEPEHHOI0 Hacoca IMOJaHO Ha puc.S.2 (HOMEpH Ha CXemi
BIJITIOBIIAIOTh HOMEpaM jeTajield Ha puc. 5.1). Ha cxemMi mokazaHe He
TUIBKM CKJIaJlaHHS, a ¥ 4YacTKOBEe po30UpaHHs, SIKE€ BUSBUIIOCA
HEOOX1THUM Yy TIPOIIecl CKIIaJaHHs Hacoca 1€l KOHCTPYyKIi. CKIagaHHs
KOMIUIEKTY 4, 0 MICTUTh AeTaii 7 1 9, MpOBOAUTHCS B MEXaHIUHOMY
1eXy, JI€ BHUIOTOBISIIOTH 3yOdacTi Kojeca. Ha cxemi MoOKHa Takoxk
BKa3aTH BCl oreparllii I0AaTKOBOI OOpOOKH JIeTalei, 1110 BUKOHYIOThCS B
CKJIaJJAIbHOMY LIEXY.

VY nporeci po3poOKH TEXHOJIOTTYHOTO MPOLECY CKIAJaHHS OYy/Ib-
AKOI CKJIaJIaJIbHOI OJIMHUIIl BUHUKAIOTh 3aBJaHHS, BlJ BUPIIICHHS
SAKUX 1CTOTHO 3aJI€KHUTh MOOYA0Ba TEXHOJOTTYHUX MPOIIECIB BUTOTOB-
neHHs aetaned. CaMme Ha erami po3pOOKH TEXHOJOTIYHOTO MPOIECY
BUTOTOBJICHHSI MAaIlllMHU a00 By3Jla JTyKEe BaXKJIMBA yB'S3Ka TEXHOJO-
T1YHUX TPOIIECIB BUTOTOBJICHHS JAeTajeH 31 CKJIaJJaHHSAM BUPOOY.

3 omIsAy Ha KOHCTPYKIIIO 00'€KTa CKJIaJaHHS, MaciiTad Horo
BUITYCKY 1 KIJIBKICTh 310paHuX 00'€KTIB 32 HE3MIHHUMU KPECICHHIMU
MOXHa OpPIEHTOBHO HaMITUTH (GOpMYy 1 BHJ Oprasizailii npouecy
ckiazanHsi Hacoca. [IopiBHSHO MpocTa KOHCTPYKIIS Hacoca, Malll
rabapuTH, HEBEJIMKAa Maca 1 BOAHOYAC 3HAYHUN MaciITad BUIYCKY
BKa3ylOTh Ha T€, 0 HAWOIJIBII MPUIATHUM € MOTOKOBE CKJIAJaHHI.
TpancnoptyBaTu 00'€KT CKJIaJaHHS 3 OJIHOIO pOOOYOro MICIls Ha IHIIE
3pYyUHiIIIe 3a JOTOMOTOI0 KOHBEEPA, 10 O€3MEPEPBHO PYXAETHCS.

205



BO0OOBH OJOHHIAOLI9I KHHRI/BIND BINIX)) "C°C OHU{]

_ 000BH Z
__ MUHHAAOLO]] m
f by 3
| e
_
57
) O B O 7
=
BIECETBTETEY) GLIERN TELYW [F] &1 _&_.m ga &N | £

206



Jlns mosermieHHs Tpail  CKJIAJaJbHUKIB 1 TJABUINEHHS 11
MPOJYKTUBHOCTI MPU 3aJlaHUX MaciTabax BUITYCKYy Ta CEpilHOCTI
MO’KHA 3aCTOCYBaTH HE TIJIbKH YHiBepcalbHE, ajie 1 CIeliajbHe
TEXHOJIOT1YHE OCHalleHHa. Hampukian, 1js 3anpecoByBaHHS BTYJIOK
HIIIMIHUAKIB Y KOPIYC 1 KPHUIIKY HaWKpaile BUKOPUCTOBYBATH
IMHEBMAaTUYHUH MIpeEC.

[Ilo6 mpu 3ampecoByBaHHI He OyJsia 3iMCOBaHa IMMJIIHAPUYHA
MOBEPXHS BaJlMKa, 3y04acTe KOJeco Mepe] 3anpecyBaHHsIM HEOO0X1aHO
HarpiTd. ToMy B HOMEHKIaTypy OOJlaJlHAHHS AUIBHUII CKJIaJdaHHS
Hacoca Tpeba BKIIOUUTH HarpiBajbHy YCTAHOBKY 3 MAcCISHOIO
BaHHOIO.

[TincymkoM Bci€i BUKOHAHOT pOOOTU 3 pO3POOKH TEXHOJOTTYHOTO
Mpollecy CKJaJaHHsS Hacoca € TEXHOJOrYHa KapTa CKJIaJaHHS
HIECTEPEHHOro Hacoca (Tabm. 5.2). Ha BigMiHY BiJ] CXEMH CKJIaJIJaHHS B
TEXHOJIOTIUHIN KapTi IS 3pY4YHOCTI IUIaHYBaHHS 1 oOpraHizaiii
CKJIaJIAJIBHOTO TPOLECY CKJIaJaHHsS KOMIUIEKTIB BiJOKPEMJICHE BIJI
3arajJpHOTO CKJIaJIaHHS HAcoca.

VY Tabin. 5.2 nogaHo JIMIlIe CTUCIHM 3MICT omepailiii 0e3 mepesiky
BCIX pOOIT, IO CTAaHOBJATH iX. Hampukman, omepamis 1 ckiagaHHs
miaBy3na 1 mepenbayae  yCTAaHOBICHHS KOPHYCY B MPUCTPOI,
BCTAHOBJICHHSI KpPWINKK 1 IIai0, HAXXUBJEHHS OOJTIB, BUBIPCHHS
MOJIOKEHHSI KPUILIKKU BIJHOCHO KOPIYCY, JOBKPYUYEHHS OOJTIB 1 3HATTA
netanai. BiAnmoBigHO A0 3MICTYy omepailii BU3Haue€Ha HOpMa IITYYHOI'O
gacy. OCKUIBKM CKJIaJaHHS Hacoca HE TMEPEepPUBAETHCS CKIIAJIaHHIM
IHIIMX BUPOOIB 1 CKJIAJAIbHUKAM HE MOTPIOHO O3HAWOMITIOBATHCS 3
TEXHIYHOIO JIOKYMEHTAIIIETO, OTPUMYBAaTH HariB(paOpUKaTH,
IHCTPYMEHT, TO MiJrOTOBYO-3aBEPIIATLHOTO Yacy y TEXHOJIOTTYHIN
KapTl HEe HaBeJleHO. Yac 00CIyroByBaHHsI poOOYOro MiCIIs 1 4ac NEpepB
ypaxoBaHO MpU HOPMYBaHH1 B po3Mipi 6 % ornepaTUBHOTO Yacy.

[Ipu 3amaHiif mporpami Ta JBO3MIHHIM POOOTI TAKT U BUITYCKY
HACOCIB:

2,41 xp/mr., (5.3)

ae A O Qoupg gacy, rox.

207



8°S WOER ]
LdogorHugl | rosAar uiedgicod
011 UHHAIOTHUIIMUAULOR - - ‘KoAudox o AMImuUdY HLALINO] | 9
dorrex qrogrd WW 50 G O
20°1 UuHhuHEd | UUHERIWLY dIMMHLUITIT I UNLALY MLMhOLEO] s
10droudn “rerodog uuH
€0 -4Ire9Ah0LE0d-OHERNIIY - MOLOLOJA] /] MLULIT BT ULUGOHRLOY ¥
dorrrex exrdoacod £ ] MLpULI rm wn 5008 o
910 21 k=] “UHhUHEd ] eHArena) |udodro ear ; 1oAudoy g uLAHdoIcoq €
1odroundu
‘Le1odod HMHILUI WIW §°/ @5 |/ ] ALOULIT TII WK ., 8%/ (¥ ndod1o
86°1 -rdogd onqurexnidog - orrrdag)) edr ; 1oAudox g ninurrdoaood] | Z
mimudy BHHO J ] viguer o9Hradanon
Ld290LHMEI UMH | -0Irol BHHAYA191d MITIEUERLO0U ‘()] UWBLHHE] BWAHULOR
960 -AIUHUNMUAUIOR | BT jodLoud]| - ¢ Amudy AoAudox or ureHraud] | 1
[ erreAdIr
sHHeduQeod BL KHHRI'RIN))
650 | | 0odu MMHRHIEWEAH]] | - | - |z1 Axmudy g ¢ Axukia nieakoadueg | 7
7 ALMOIIINOM BEHHRI/RIN))
650 | | 0odu MMHRUIEWESH]] | - | - | 7 oAudox g AxuAia niedakoodueg | |
[ AIOLIINOM BHHRIRLN)
ax ‘Adeh odiondu HUHILRE0IdINME | MUHXBLHOW S o
OJOHhALIT | kHHE o -OHAIr0dIHOM 1 yuHarresid gredar = 2
ewdoy | redeog : LTHOWAALOH] ? 3

C'S KNHIrQe |,

BO0JBH 0JOHHAAALOaI BHHEI RN BLde BHAIIOLOHXJ |,

208



Aaal BJ00BH KHHEIBIND 9LIIMLIIWOTACL BHIIrBIRE
L¥'S noeed
()7 ANBQUEBII € ]/ UWBLHHEI
¢ enhewundi AgAdy nienrsudn
10°1 [ dWBd 9], - - 1 97 Areinodu HLUAOHRLYE | Q
€] uweLrrog AoAudox orr x1 uviidyudu
€1 I hOII UAHhHALRIWEOH] | - - ‘4] HMHHLOBII THAOLIOLd MIMEOHRLYY | ¢
/| AMWBQUEITI
1do901HMEI UUH € ()] ANeLHUE] BWAULORh (7 IMOLTINOX)
960 1 -qIUHUUIMAAULO R/ - - Axmudx 7 AoAudox or wureHwud[]| ¥
BO00BH
Al I - - « / 00JLrOM QLOBhQAE OHOWQY UIWUBIO[[| ¢
€ WoLpuLI
o104 uregAxnpes 1 eroaudu
7 009Lr0M QLOBhQAE OHOY9d ULUI'BOOLI
91°1 I - - MOLOLOJA] ‘C LIOIIWON [ JAUdON 9 HLHIOHBLYY |
1odrondn ‘exuired KH
08°0 | -HOKYOLr0X0 KU edowey] - - J oAudox A ¢ 9o1g iegAdadueg | |
BOOJBH EHHRITRIMND QHIIRIRE
 0J3Lr0M ALOBhQAE
todroudu uiegaAoadueH ‘g7 AMHOUM MLUEGRLOOU
$8°0 ! ‘BHHRE BHEIOR]N - - ‘uidrondu g ¢ Murred uiugoHerdqg | |
¢ ALMOILINOM BHHBYBLM))
ax ‘Aoeh | BMHH UAHAIred0IdINKME | WHHXBRLHOW =
1odrondn : o L
O0JOHhALM | -L190d - -OHAIrOdLHOX 1 yuH4arresrd grredan( S 9
d d I BHHREIANLRLO £ : ‘ : B s
BWOOH | FEdEOd LHOWAdLOH] =]

'S ‘rgeL BHHMKEOTOod] |

209



KinpkicTe poOITHUKIB, HEOOXiJAHA [JIs1 BHUKOHAHHS 3aJaHOl
IPOTPaMH.

— To " Tc
=g 54

ne To— TPYAOMICTKICTb OIepallii, XB;
T.— TPYJIOMICTKICTh CYMIIIIEHUX OTEpallii, XB,;

t, — gac, mo BUTpayacThCA HA NEPEMILIEHH 00'CcKTa CKJIaJaHHs 3
orepaliii Ha ornepartio;
g — ancno napanenbHUX MOTOKIB.

3a BIJCYTHOCTI CYMINIEHHMX Yy 4acl omepauiid, npu CyMilI€HHI
4yacy TPAHCHOPTYBaHHs 310paHUX HACOCIB 3 ONEPaTUBHUM 4YacoM B
OJIHOMY TOTOIII:

q=T,/T=1334/2,41 =5 pobitHuxis. (5.5)

[[lo6 npuOIU3HO OJHAKOBO 3aBAaHTAXHUTH CKJIaJaIbHUKIB
poOoTOor0, omepallli CKJIaJaHHS Hacoca MOKHA PO3MOAIIUTH, SIK
3a3HayeHo B TaOu. 5.3. PoOiTHuKM Ha 2, 3, 4 1 5-My poOo4mux Micsax
TPOXH MEPEBAHTAXKEHI.

Jlns OBl PIBHOMIPHOTO 3aBAaHTAKEHHS CKIAJAbHUKIB CJII1]T
MIJBUIIUTHA PEKUMHU POOOTH OOJIaIHAHHS 1 HAMITUTH MPUCTPOI, IO
COPUSIOTh 30UIBIIEHHIO MPOAYKTUBHOCTI Mpall POOITHUKIB Ha ILHMX
Micusx [29].

Ta6mus 5.3
Posnoain po6oTu MK CKIagaaIbHUKaMHU
Howmep Po0oTa, sika BUKOHYETHCS Ha Tpynomict-
po06oYOro Micus KOXXHOMY poO04OMY MicCIIi KIiCTh, XB

1 2 3

1 Criaganasgd KOMIUIEKTIB 11 2, 514
CKJIaJlaHHs miaBy3ia 1, onepaiis 1 ’

5 Cxiaganas 1T.i.z[1.3.y3na 1, 276

onepariiii 21 4

3 Cknananns nijaBy3na 1, onepariii 51 5 g7

6, CKIaaHH KOMILICKTY ’
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[TponoBxenHs Tada. 5.3

1 2 3
3arajbHe CKJIaJaHHs Hacoca, 297
omeparii 1, 216 ’
3arajibHe CKJIaJlaHHs Hacoca,
omepaiiii 3-5

2,50

MfuTaHHA A4Nd9 CaMOKOHTpPOANW

1. Slxi BuxigHi Marepiaad  HEOOXIgHI Ui  PO3POOKH
TEXHOJIOTTYHOTO TIPOIIECY BUTOTOBJICHHS MAIIIUHU?

2. Ha3BiTh OCHOBHI TMOJIOKEHHSI PO3POOKH TEXHOJIOTIYHOTO
MPOIECY BUTOTOBJICHHS JI€Tajll MAIIIUH.

3. Ha3BiTh OCHOBHI TIOJIO)KEHHSI PO3POOKH TEXHOJIOTIYHOTO
MPOIECY BUTOTOBJICHHS MAIlIMHHU.

4, 5lki BuUOM JOKyMEHTaIlli HEoOXiJHI i 3a0e3NeyeHHs
TEXHOJIOTTYHOTO TIPOIIECY BUTOTOBJICHHS MAIIIUHU?

5.Y 4omy monsrae CyTHICTh JOTPUMaHHS CIIyKOOBOTO
NpPU3HAYEHHS] MalIMHA TpU  PO3pOoOIl TEXHOJIOTIYHOTO MPOLECY
BUTOTOBJICHHSI MAIlTMHU?
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PO3 [ 16/
OpraHi 3auyi nHa | BUPOOHMYA CTPpPYK

6.LKnacundi kayi 8 CTPYKTYPp

CTpykTypu  KIacH(iKyrOThCI 3a  TpbOMa  OCHOBHHUMH
HanpssMkamu [11]:

- 3a CITOCOOOM 3B'SI3KY;

- 32 3MICTOM 1 QYHKI[IOHATLHUM MTPU3HAYECHHSIM;

- 3a 00'ekTamu (hOpMyBaHHSI.

Cnoci0 3B'I3Ky KOMIIOHEHTIB BU3HA4ya€e OyJAOBY CTPYKTYpH, ii
oprasizaiiiiiny ¢hopmy.

OCHOBHOIO XapaKTEPUCTUKOIO, BIAMOBIIHO JO SIKO1 311HCHIOETh-
csl kiacudikailis CTPYKTyp 3a crocobom 3B'si3ky, € ix & SdzW " G ztc Oy’
dopMyBaHHS OYyIb-SIKHX SK 3aBTOJHO CKJIATHUX CTPYKTYp TIPYHTY-
€TbCS Ha INMEBHUX 0a30BUX TUNAX KoHpirypamii. } tetsMis” Mistclz € Is
MaroTh OyJOBY sKOi-HEOyAb MeBHOI 0a3oBoi koHpiryparii. CkiaaHi
CTPYKTYpH (OPMYIOTHCS Ha OCHOB1 JEKUIBKOX IPOCTHUX CTPYKTYP.
Bimomi Taki Tunu koHpirypaimii cTpykTyp (Tabm. 6.1): nmaHiorona
PO3IMKHYTa, KUIbIIEBAa (JIAHIIOTOBA 3aMKHYTa), 31PKOBA, «KOJECO»,
«ITOJIBIMHE K1JIbIIE», BISJIOBA, BCEKaHaJbHA, CTUILHUKOBA.

ls OMdW¥ " SOy v LO Ctsdat " cztcOy" " &

| Odzye e ts9 O tc tsfy IS teitA Sdizdrié¥AoBana Ha
JIHIMHOMY 3B'SI3Ky, MOXE€ MaTH PI3HY MPOCTOPOBY OPi€HTAIIIIO:
BEPTUKAIbHY, TOPH30HTAIBHY 1  BEPTUKAIBHO-TOPU3OHTAJILHY.
JlaHutoroBa CTpPyKTypa MoOKe Oa3yBaTHCsi Ha IOCIIIOBHOMY, Ha
3yCTpiYHOMY 3'€JTHaHHSX 1 Ha po30iKHOMY 3'enHanHi. Kondiryparii
TaKOTO THUIy MOXYTh CTAHOBUTH CaMOCTIMHI CTPYKTYypH (HAIIPUKJIA]L
TEXHOJIOTIYHA CTPYKTypa B TIOTOKOBOMY BHUPOOHHIITBI), aje
TIePEBaKHO BHKOPHCTOBYIOTHCS SIK JIOJATKOBI KOMIIOHCHTH CKJIaJHUX
CTPYKTYp, 10 3a0e3MleuyloTh BIpTyaJbHUNM MHUTTEBUM 3B'I30K
nepudepliHUX TUISTHOK 3 IIEHTPOM.

S izt OByt ¢ O30 delngls B 2z ¢ lsiddyaddana Ha
MOCJIJIOBHOMY  3B'I3Ky, Ma€ ILIEHTpali30BaHy KoHQirypariio.
Hanpuknan, cTpykTypa THMYacOBOI TBOPYOi JOCHIIHUILKOT TPyHu
MOYKE€ CKJIaJIaTUCS 3 TaKUX KOMIIOHEHTIB 1 poOiT: KepIBHUK (po3poOKa
nmporpaMy JOCHTIDKCHB), YICHW Tpynu (MOCTIAOBHE IPOBEIACHHS
TOCHIIHKEHBb); MPOBIAHUN crerianicT (y3araJlbHEHHs pPE3yJIbTaTiB);
KEPIBHUK (KOHTPOJIb 1 CTUMYJTFOBAHHS).

212



Tabmurs 6.1
Knacudikaris ctpykryp [11]

O3Haka kjacudikarii Bunu ctpyktyp
1. 3a kondirypamietro | 1.1 Jlaniroroa po3iMKHyTa
CTPYKTYpH 1.2 KinbIieBa (JIaHITIOTOBA 3aMKHYTA)
1.3 3ipkoBa

1.4 «Koneco»

1.5 «IloaBiiiHe KUIBLEY

1.6 BisimoBa

1.7 BcexananpHa

1.8 CTtuibHUKOBA

2. 3a poaom 3B’s13kiB y | 2.1 CTpykTypa 6e3mnocepeiHp01 B3aeMO/I11
CTPYKTYpi 2.2 CTpyKTypa BIIHOCUH 1€papXidHO1
CHIBIIAMOPSAIKOBAHOCTI

2.3 CTpyKTypa nponopIiiiHux

CHIBBIJHOIIIEHB
3. 3a cepamu 3.1 Texnonoriyna
GyHKITIOHYBaHHS 3.2 Oprani3aiiiiiHo-ynpaBiiHChKa
oprasizaiii 3.3 ExonomiyHa

3.4 Co1iaJabHO-TICUXO0JIOTIIHA
4. 3a TUIom 4.1 Jlixiina
JenapTaMeHTH3aIll 4.2 OyHKIIOHAIbHA
1IpO3/ILTIB 4.3 JliniitHO-(yHKIIOHAJIbHA
opraizarfii 4.4 Jligiiino-rrabHa

1t = Mis tc & € Is pts@xuyra xoHbiIryparis, 1o
XapaKTepU3yeThCSI ~ YITKOK  IEHTpai3allield 1  BIJCYTHICTIO
nepudepiinux 3B'sa3kiB. Ll cTpykTypa cdopmoBaHa Ha OCHOBI
3'efHAHHS, 10 PO3IIUPIOETHCS (CTPYKTypa KepIBHUIITBA), abo
3BY>KEHOI0 (CTPYKTypa 3BOPOTHOTO 3B'SI3KY) 3'€ THAHHS.

s xoHirypamis MoOXe BHUKOPUCTOBYBAaTHUCSI B KOPCTKO
[EHTPAJII30BAHUX YIIPABIIHCHKUX CUCTEMax 31 CIA0KUM JeJeryBaH-
HSIM TIOBHOBaXE€Hb, a TAKOX SIK LEHTPAJbHUI €JeMEHT OyIb-SKUX
LHEHTpalTi30BaHUX  CTPYKTyp. IlocuneHHs ueHTpamizamii  Moxe
JOCSTATUCS 32 PAXYHOK «IIOJIOBKEHHS MPOMEHIBY» 13 LIEHTPY «31PKN».

¢ s Bdzj 3is @amkHyTa IeHTpami3oBaHa  KOHQIryparris,
chopMoBaHa Ha OCHOBI 3'€lHaHb, IO 3BYXYIOTbCSI  abo
PO3IIUPIOIOTHCA. SIBJsSIE CMHTE3 KIJIbLIEBOI 1 31pKOBO1 KOH(DIrypariii.
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Kpim mieHTpanizoBaHux 3B's3KiB, KOH(DIrypailis Mae Ie ¥ po3BUHEHI
nepudepiiini 3B's3ku. CTpykTypH 1€l KoH]irypamii Haiexartb 10
JTOCUTh TIOMIMPEHUX. Takorw MOxe OYTH, HampuKiIaa, CTPYKTypa
YOPaBIIHHS OpPTraHi3alli€lo: IEHTPali30BaHe YIPaBIiHHS MiAPO3A1IaMU
3 €AMHOTO IIEHTPY 1 nepudepiiiti 3B'I3KM MK CAMUMU M1APO3A1IaMH.
[{s xoHpiryparlis TeX MOXKE BUKOPUCTOBYBATHUCS SIK IEHTPAJIbHUI
€JIEMEHT CKJIQJTHUX IIEHTPaTI30BaHUX CTPYKTYP.

¢l sSH 9 ' 2 dal— sdukayR kepgpirypanisa, chopMoBaHa Ha
OCHOBI 3'€JIHaHb, 10 3BYXKYIOThCS 200 PO3MIUPIOIOTHCS. Y CTPYKTYpl
HEMa€ BUPAXKEHOI IEHTpasizaiii. Ajie 1 MUJIKOM JACIEHTPaIi30BaHOI0
Taka CTPYKTypa HE €, OCKUIbKU € BIIHOCHHM IEHTp, L0 MICTUTHCS Y
BHYTPIIITHEOMY KUJIbIll, 1 BigHOCHA mepudepis — B 30BHINITHBOMY
kutbii. [TomiOHI CTPYKTYpH XapakTepHi JjIsl OpraHi3alliid, yrpaBiIiHHS
AKUMHU 3A1HCHIOE pajia, KOXEH YJIEeH SKOI KOHTPOJIIOE SKHUICH
HaIMPSMOK JIsUTbHOCTI.

IToenHaHHS «IOABIMHOIO KUIBLISD» 13 «3IPKOIO» Ja€ OlIbIII
3aBEPIICHY, pAIlOHATBHY 1 3HAYHO TMOIIUPEHY KOHQITypalio —
«KUJIbIIC 3 TOABIMHUM 0000M», III0 MAa€ Ha BIIMIHY BIJl «IIOJABIMHOTO
KUIBISDY YITKY LEHTpaIi3allio.

1" wazse O Mispodv&ulgriz Her@panizoBana koHpirypa-
i, cpopMoOBaHa HA OCHOBI KOHBEPI€HTHUX 1 JUBEPTEHTHUX 3'€IHAHb.
BisimoBa koH(iryparisi 3aJIe)KHO BiJI MPOCTOPOBOI OpIEHTAIlT MOXKE
OyTH BEpPTUKAJIbHOIO a00 TOPU30HTAJIBHOIO, a 3aJIEKHO BiJ THUILY
0a3zoBoro 3'egHaHHS — pPO30DKHOI abo 301kHOW0. I[lpuxiagom
BEPTUKAIILHOTO PO301’)KHOrO Bisla € TpaaulliiiHa CHUCTeMa JIHINHOTO
yOpaBJiHHS; 30DKHOTO BisJla — CHUCTEMa 3BOPOTHOTO 3B'SI3KYy Ta
1H(pOpMaLIiHOT 3a0€31MeYeHOCT] KEepIBHUIITBA. [Tpuknagom
TOPU30HTAIILHOTO PO301KHOI0 (301KHOTO) Bisila € TEXHOJIOTIYHA
CTPYKTypa BUPOOHHIITBA 3 PO3IMIMPCHHIM (CKOPOYCHHSIM) IO XOIY
TEXHOJIOTTYHOTO MPOLIECY KIIBKOCTI BUPOOHUYUX UTbHUIIb.

l mJj & O dzfg biztc BzO Is Ratex®yra KoHDiryparis, mpu sKii
KOXXE€H 3 €JEMEHTIB CHCTEeMHU TIOB's3aHUM 3 yciMa IHIIUMH
enemMeHTaMu. BeekananbHa KoHpirypaiist Moxke OyTu cpopMoBaHa Ha
OCHOB1 ITPOCTOro OaraTOKaHaJbHOTO 3'€THAHHS, IO 3BYXXYETHCS a00
po3muproeTbesd. OCHOBHI  pI3HOBUIAM KOHGIrypamiil st AaHOi
CTPYKTYpHU — JIeLIEHTpaji30BaHa 1 lIeHTpali3oBaHa. JleneHTpanizoBana
aHaJIOT1YHA JI0 KUJIBIEBOI, ajie IpM MOBHOMY PO3TOpTaHHI 3B'S3KIB 3a
TUTIOM «yci 3 ycimay. Lle#t Bua KoH}Iryparlii XxapakTepHU ISl TPYII
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He(opMaTbHOTO CHIJIKYBAaHHS, TBOPUYMX Ta IHIIHUX TPYII, sIKI HE MalOTh
BupaxxeHux JmiaepiB. LleHTpanizoBana koH(Irypailiss aHajJoridybHa 1o
KOH(QIrypamii «KojJeco» 1 TaKoX XapaKTepU3yeTbCsl TMOBHUM
po3roptanHsaM nepudepiitnux 3B'a3kiB. [Ipukiagamu opranizaiiii, mo
MalTh Takli CTPYKTypH, € BHUpOOHHWYlI Opuragd 3 TOBHOIO
B3a€MO3aMIHHICTIO TMpAaIliBHUKIB a00 JOCHIIHUIIBKI TPymHu, Kl HE
MalTh SCKpPaBO BHUPAXKEHOI creIliagizaiii BHKOHABIIB 3a BHUAAMU
poOIT, 3a YMOBM, IO B IIMX KOJEKTHUBAaX € SCKPaBO BHUPAXKEHI
KEP1BHUKU-KOOPIUHATOPH.

gls' dz/ dzd € 59 O — fiplseterFafizspante Kubirypariis 3
BUCOKUM CTYIIEHEM pEerjaMeHTOBAaHOCTI 3B'sI3KiB, cpopMOBaHa Ha OC-
HOBI1 PI3HUX THUMIB 3'€JJHaHb. Y 3aBEPIICHOMY BUIIISAL 119 KOHDIrypa-
ig € 3aMKHyTOoO0. [Ipukinagom Moxe OyTH CTpyKTypa cucteMu ¢op-
MyBaHHsI, 30€piraHHs 1 BUKOPUCTaHHS KOHPIACHIIAHOT 1HPOopMAaIIii.

g4 ¢ dzOH dz' fn bdeMy©TisCiZ 18adf OcHOBI He onHiel, a
KUIBKOX 0a30BUX KOH]ITyparti. Yum PI3HOMaHITHIIIE
BUKOPHUCTOBYIOThCA KOHQIryparlii, THM CKJIQJHIIIOK € BIAMOBIAHA
CTpYKTypa. binbin ckiagHi CTPYKTYypH, SIK TpaBWIO, € 1 OUIbII
MacIITaOHUMH, B HUX IIMPOKO PO3TOPHYTO MepudepiitHi 3B'A3KH,
c(opMOBaHi 1 YITKO MO3HAYEHI JIAHKH cepeAHboro piBHA. [Ipu mpomy
JUISl JTAHOK CEpPEeAHBOTO PiBHSA (a 1HOAL 1 JUIsl CKIATHOI CTPYKTYpH B
IJIOMY) XapakTepHa MOJILEHTPUYHICTh, IPH SIK1 (POPMYETHCS K1JIbKa
PIBHO3HAYHUX IIEHTPIB, KOXEH 3 SKUX 3a0e3ledye peryroBaHHs
NIEBHOI TPYIH BIAMOBIAHUX CTPYKTYpPHHUX eleMeHTiB. [IpupoaHo, 110
CKJIaJIHA CTPYKTypa OLIBIIOK MIPOI XapakTepHa JUIsl BEJIHMKHUX
oprasi3aiiiii, o 31CHIOITh 0araTonpoduIbHy AiSIbHICTb.

10 df sd3 { tctsmls seeswypy noamsteTsés dals O Y
BHCOKI 1 TUIOCKI. BUCOKI CTpYKTypH OpI€EHTOBaHI NEPEBAXKHO Y
BEPTUKAIBHOMY HAMPSIMKY 1 MAIOTh PO3TOPHYTY MEPEKY MIKPIBHEBUX
3B'13KiB. [IJIOCKI CTPYKTypH OpIEHTOBaHi, TOJIOBHUM UHWHOM, ¥
FOPU30HTAJILHOMY HANpsIMKYy 1 MaloThb PO3TOPHYTY  MEPEKy
OJIHOPIBHEBUX 3B'SI3KIB.

OnHiero 3 yMOB 3a0e3NledeHHs aJanTUBHOCTI  COIlIaJIbHO-
€KOHOMIYHUX (y TOMY YHUCIl BUPOOHUYUX) CHUCTEM € MPOCKTYBaHHS
THYYKHX CTPYKTyp. | 2y $ ' -fijis 3matHIiCTh CTpYyKTypH pearyBaTh
Ha 3MIHY CHUTYyaIlli IUITXOM BIJMOBIAHOT 3MIHM CBO€E1 OpraHi3aiiitHol
dbopMu Tipu  30€peKEHHI ICHYHOUYOi SKICHOI BH3HAYE€HOCTI 1
dbyHKIIOHAIBHOTO TNpu3HadeHHA. CTpyKTypH, 110 HE MaloTh TaKoi
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CIPOMOXKHOCTI, BBaxkaroTbes Y SteMis € fipogPyap-axkux 3minax
CUTYyaIlil JKOPCTKI CTPYKTYpPH CTPOTO 30epiratoTh BiIacHy OyJOBY, HE
3MIHIOIOTh THUIIB 3B'SI3KIB, 3'€JHAaHb Ta CBO€i KoH(irypaii. Jnga Hux
HEO0OX1H1 CTaOUIBHICTh CUTYAITli 1 CTATICTh CEPEIOBHIIIA.

['HYYKICTh CTPYKTYpPU MOXKE MPOSIBISATUCS:

-y BapiabeiapbHOCTI (IPUCTOCOBHOCTI) 3B'SI3KIB, 3'€JqHAHb,
KOH(pITypariu;

- 3a0€3MeUeHH] 3aMIHHOCTI OKPEMHUX CTPYKTYpHUX OJIOKIB, a
TaKOX B iX (DYHKI[IOHYBaHHI 3 JUCKPETHOIO CXEMOIO;

- opMyBaHHI BTOPUHHOTO KOHTYPY CTPYKTYpPHUX 3B'A3KIB
(IOTOBHIOBAJIbHUX, TyOIIOBAIbHUX, KOHTPOJbHUX, KOPETYBaJIbHHX);

- y TIOCUJICHH1 CEepPEeIHbOI JIJAHKU CTPYKTYPH;

- Y IIUPOKOMY PO3BHUTKY Mepexi nepudepiiHuX 3B'A3KiB.

2s zOmdw " €Oy v kOB ABWBGL 9' WL ' 9

3a UM KPUTEPIEM CTPYKTYPH MOIISIOTHCS HA TPU TUIIH:

- 0e3mocepeIHbOT B3aEMO/II;

- BIIHOCHUH 1€papX14HO1 CIiBIIANOPSIKOBAHOCTI;

- MPOTOPIIMHUX CIIBBIIHOIICHD.

dlstczCIskzted BJL Y tsij tcj HaGXndsyroth 9 L O
(YHKIIIOHYBaHHS  OpraHizaiii sSK €IMHOTO  IIJIoro  Oe3nidi
B3a€EMOJIIIOYMX  KOMIOHEHTIB. Ili  cTpykTypu  mnependayaroTh
B3aEMOJIII0 K MIXK KOMIOHEHTaMH OJHOTO pIBHSA (TOPU30HTAIbHI
3B'A3KM), TaK 1 MK KOMIIOHEHTAMH pPI3HUX PIBHIB (BEPTUKAIbHI
3B'13KK). Jl0 BEpTUKAIBbHUX 3B'SI3KIB MK BUILIKUM 1 HUKYUM YJI€HAMU
opraHizaiii B JaHOMY BHMAJKy MOXYTbh, HANPHUKIAJ], HAJICKATH
KOHCYJIbTYBaHHsI, IHPOPMYBaHHS, KOOPAUHALIIS 1M, IO I1sTbHOCTI
tono. CTpykTypu 0Oe3mocepeaHb0oi B3a€EMOMAIT  MOXYTh  MaTu
pI3HOMaHITHI KOH(QIrypaiii, ane i HUX 3a3BUYail XapakTepHa
po3BUHEHA  mepudepiiiHICTh  3B'A3KIB 1 JOCHTh  YacTO  —
MOJTIIEHTPUYHICTh a00 TTOBHA JCIIEHTPAJI30BaHICTb.

dlstezCIskzted 9 ' Hdesmddz ' ' tcOwBIS ydats’
3aCHOBaHI Ha BEPTHKAJbHUX 3B'A3KAX 1 B YUCTOMY BUIJISII MOXYTb
MaTHy TUIbKY IIJIKOM MEBH1 KOHQIrypallii, Takl K 30psHa, BisjioBa ab0
BEpTHUKaJIbHA JIaHIOroBa. BoOHM 3a0e3meuyloTh caMe 1€papXiuHy
BIIOPSIIKOBAHICTh ~ OpraHi3ailii, BU3HAYEHHS CTAaTyCcy BCIX WOro
KOMIIOHEHTIB, BCTAHOBJICHHS 1X CHIBHIAMOPSIKOBAHOCTI M CO0OOIO.

slstckzCIskztcd ftosf stcy ' 2 dzhrsnavardiytfl * 9 9

MIPOTIOPITIHHICTh Oyi0BH oprasizariii, B3a€EMOY3TOKEHICTh
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CITIBBITHOIIICHHS HAWBAXJIUBIIIMX MMapamMeTPiB OKPEMUX KOMIIOHEHTIB
cUcTeMHU M co0010. Lli CTpyKTypr MOXKYTh OyTH BUPaX)eEH1, 3 OJTHOTO
OOKy, KIUIbKICHUMHU XapaKTepPUCTUKAMU SK 31CTaBJICHHS YHCIOBHUX
JAHUX PI3HUX KOMIIOHEHTIB OpraHi3allii 3a pi3HUMH MapaMeTpaMu, a 3
IHIIIOTO — y BUIJISIAI CXEMM B3a€EMOY3TOJDKCHHS mapameTpiB. SKIio
YJICHU OpraHizallii B3a€MOJiIOTh OJHE 3 OJHHM, TO MIDXK HHMH 3a
IIIJIOI0 HU3KOI TapaMeTpiB Mae€ OyTH IMEBHA BIAMOBIAHICTB, IO JAa€
3MOry 3a0e3mnedyBaTH 30epeKeHHs CTa0lIbHOCTI OpraHi3aliii.

VY peanbHOCTI BC1 TpU BUJU CTPYKTYp MepeOyBarOTh Y €JIHOCTI i
yTBOPIOIOTH IUTICHY CTPYKTYpYy Oprasizaiiii, B pamMKax $KOi BOHH
BUKOHYIOTh CBOI LIJIKOM MEBHI (PYHKITI].

s d&zOMmdw " €Oy v L O MW JjtOd3d. W Ekzde§ y’

3a cdepamu (GyHKIIIOHYBaHHS OpraHi3ailii Moxke OyTH BUIIJIECHO
0e3u pI3HUX CTPYKTYp, LIO BIANOBIIAIOTH BHAAM JISUTbHOCTI.
Hanpuknaa, Ha MpOMHUCIOBUX HiAMPUEMCTBAX MOXYTh OyTHU BUJJICHI
OCHOBHI 1 crmeuudiydi (yHKIIOHAIBHI CTPYKTYpH: TEXHOJOTIUHA,
Oprasi3aliifHO-yMpaB/IIHCbKa, €KOHOMIYHA 1 COI[IaIbHO-TICUXOJIOT1YHA;
CTPYKTYpH 1H(pOpMALIHUX, MaTepiaibHUX, (DIHAHCOBUX, JIHOJCHKUX
Ta 1HIIKX MMOTOKIB.

Po3srisitHeMo oCHOBHI (DyHKI[IOHAJIbHI CTPYKTYPH.

UJ nEEZYRZO MiomBalsizisa@ coboro cykyn-
HICTh 3B'A3KIB TEXHOJIOTIYHOTO IIPOLIECY BUTOTOBJICHHS MPOAYKTY,
KOHCTPYKTOPCHKOI Ta TEXHOJIOTIYHOI IJATOTOBKM BHUPOOHMIITBA,
oprasisarii 00cryroByBaHHs BUpoOHHIITBA (puc. 6.1, [11]).

Sl l S ls SEiT—® v j o datsie

9'H fdz D 9'H fdz
*|) ogmsisdgald | {BEsrgDd “udj@:”qo* e
F st s [BMdzeselzs uj

9 d te s B dzd ydso-15 o dtetsB dzd Ylso ts

Puc. 6.1. TexHonoriuaa cTpykTypa MamHOOYIBHOTO 3aBOY
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[ e Odz L-EOfye Qodels dzfm: € O  sasfipas tcois 2z tc O
CYKyIHICTb  BEPTUKAJIbHUX 1 TOPU3OHTAIBHUX  3B'S3KIB, IO
3a0€3Meuyl0Th  YIOPSAJIKOBAaHICTh, KOOPJHUHAIlI, PETYJIIOBaHHS
OiSUIbHOCTI  opraHizamii juist gocsruenHs ii mited [11]. OcHoBy
OpraHizaliiHO-yNpaBIiHCHKOI CTPYKTYpPH CKJIAJal0Th BIJIHOCHHU
lepapXiyHoi CHIBOIAMOPSAKOBAHOCTI. BOHM y CBOIO 4Yepry 4YHHSTH
BU3HAYAJIbLHUN BIUIMB Ha OpraHi3aliifHO-yInpaBiIiHCbKI BIIHOCHHHU
0e3MmocepeTHbO1 B3aEMO/II, IK BEPTUKAIbHI — MDK JJaHKaMU BHIIOTO 1
HIDKYOTO PIBHSA YINPABIIHHS, TaK 1 TOPU3OHTAIbHI — MIXK JIaHKaMu
OJIHOTO PIBHS 1€papXii.

OpraxizaiiitHo-ympaBiiHCbKa CTPYKTypa € 1H(QOpMAIiiHOIO.
OcHOBHI 1HpOpMaIlIifHI TOTOKH:

- TI0 BEPTHUKAJI1 3BEpXy BHU3 — IIJIJaHOBA, HOPMATUBHA, KOMaH/THA,
KepiBHa iH(opMaIris;

-0 BEpTUKaJIl Bl HU3Y JO BEpXy — aHaJITUYHA,
peKoMeH/IaIriitHa, 00IIKOBO-CTaTUCTUYHA 1H(GOPMAIIisS TOIIIO;
-0  Topu3oHTalmi  —  iHQopmaris, 1mo  3abe3nedye

B3a€EMOKOOP/IMHAIIIO 1 TOPU3OHTAILHY 1HTETPAIIiIO ISUTBHOCTI.
CKJ1a10BOIO YACTUHOKO OpraHi3aliitHO-yIIPABIIHCHKOT CTPYKTYPH €
CTPYKTypa KepiBHUIITBA (MEHEKEpiB) opraHizarii (puc. 6.2).

t CHOH(tgj Sldste o

s jtcodyS ttedBda Oy

sjteodgS ' HigsLH'diz sJtcodgC ' HidsL H'diz
| |

b v I T

Puc. 6.2. CTpykTypa KepiBHUIITBA OpraHi3allli

[Topsim 31 CTPYKTYpOIO KEPIBHMIITBA OpraHizailli MOXYyTb OyTH
CTPYKTYpU 3a OKpEeMUMH BHUJaMH 1H(OpPMAIiHUX MOTOKIB. KO
BBaXKaTH, IO B TIepeNIK OCHOBHUX (YHKIIOHAJBHUX CTPYKTYP
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opraHizaifii BXOJATh TEXHOJIOTIYHA, OpraHi3aIlliHO-YIPaBIIHCHKA,
€KOHOMIYHA 1 COIIAJIBHO-TICHXOJIOTIYHA (TOOTO CTPYKTYpH, IO
OXOIUTIOIOTh yC1 aCHEKTH JIsUIbHOCTI OpraHizaliii), TO opraHizaiiiiHo-
YIPaBIIHCHKY CKJIQJIOBY MISUTBHOCTI OpraHizallii JOIJIBLHO IMOJATH Y
BUTJISAJII CHCTEMH MEHEKMEHTY.

[ Ssdesd3’ Y dzO dpisHBa€ ssizct@&oro cykynHIiCTh
BITHOCMH €KOHOMIYHOI B3a€MO/Iii OKPEMHUX WICHIB OpraHizarlii oJHe 3
OJHHUM 3 IMUTAHb: BUKOHAHHS MICIi, JOCSATHEHHS I(IeH, BUILICHHS
pecypciB, oOIUIaTH Mpaili, PO3MOJAUTY OTPUMAHOTO JOXOAY MIXK
BJIACHUKAaMH, MEHe)Kepamu, HaxiBIsIMHU Ta poOiTHUKaMu 1 T. 1. [11].

45y Ofundzbsts dzts ¢ ' y dzOpramitand kssistsdadie®
CYKyIHICTh  BEPTUKAIBHUX 1 TOPHU3OHTAIBHUX  3B'S3KIB, IO
XapaKTePU3YIOTh COLIAIBHO-TICUXOJIOTIYHI ACTIEKTH. BOHA MICTUTB:

- CTPYKTYpPY BIJIHOCUH 1€papXI4HOi CIIBIIANOPSAKOBAHOCTI, IO
BCTAHOBIIIOE COIIAJIBHUI CTaTyC KOKHOTO WICHa OpraHi3aliii;

- CTPYKTYPY 0e3nocepeiHiX COLIAIbHO-TICUXOJIOTTYHUX
B3a€EMOJIIM MK (PYHKIIIOHATEHUMH, TPOPECiiHUMHU, KBaTI(hiKOBAHUMU
rpynamMu, KOJEKTUBAMHM MiAPO3AiIiB, TpymnamMu He)OpMaIbHOTO
CIIJIKYBaHHS, OKPEMHUMH JTIOJIbMHU.

Knacudikamito  cTpykTyp 3a TUIIOM JeNapTaMeHTHU3alll
I1IpO3AUTIB Oprasizaiii Oyae po3TisHyTO Aai.

6.2MNpumHUMNKN opraHi 3ayi i CTPYKTYDp

[TpuHIMTIN OpTraHi3allii MOKHA MMOIITUTH HA Taki rpymu [26]:

1. 3aranbH1 NPUHIIUIIKA OpTaHi3aIlli CTPYKTYp.

2. 3arajibHi1 IPUHIIUIIN OpraHi3allli MpoIeciB.

3. [IpuHnmnm pairioHamzaiii CTpyKTyp.

4. TlpuHiunu parfioHati3aiii Ipouecis.

Henonik momiOHOrO MOAUTY MOJATae B TOMY, IO 1HOJI Ba)XKO
BIJHECTH MPUHIUM J0 TI€T YW 1HIIOI TPYIH, OCKIJIBKH ACSAKI 3 HUX
MOYMHAIOTh  pEalTi30ByBaTHCS TMPH MPOEKTYBaHHI CHUCTEM, a
MPOJIOBXKYIOTh — MpH iX (YyHKIIIOHYBaHHI Ta po3BUTKY. [lepeBara miel
KJ1acuQikallii mojsarae B Tomy, 10 NPUHITUIINA TOAUISIOTHCS 3a PIBHEM
aOCTpakili 1 KUIbKOCTI. 3arajbHl NPUHIMIN OUIbII aOCTPaKTHI 1 iX
MEHIIIE, HI’)K TPUHIHUITIB pallioHaIi3alii.

[chytoTh pi3HI Knacudikalli OIPUHIUMNIB OpraHi3alilii CTpyKTyp 1
MIPOIIECIB.
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1. Po3rnsan Oynb-sikux 00'€KTIB 3 OpraHizamifiHOi TOUKH 30Dy (Ha
CHOTOJIHI 1IeW MPUHIIUIT HA3UBAETHCS CUCTEMHUM T1IX0JI0M).

2. [lpunnun  BigHOcHOCTI. CucteMa OyBa€e Takow JIMIIE MO
BITHOIICHHIO 10 Oyab-SKHUX IEBHUX aKTUBHOCTEH, OMOpPIB, €HEPTii.
[To BiTHOIIIEHHIO /10 1HIIMX CHCTEM BOHA MOXKE OyTH OPraHi3yr4olo
(Tpu 30UIBIIIEHHT CUHEPTIYHOTO €()EKTY), HEUTPATbHOIO (CUHEPTIUHUHN
edeKT TOPIBHIOE HYJI0) ab0 AE30pPTaHi3ylouol0 (CHUHEpPriyHUN edeKT
HETaTUBHUN).

3. IlpuHiun coiBBIIHOCHOCTI OpraHi3ailiiinoi Gopmu cuctemu 1
il 30BHINTHLOTO CEPEIOBHIIIA.

4. ITpyHUIMNO CYyMICHOCTI KOMIIOHEHTIB CUCTEMHU OJIUH 3 OJIHUM 3a
PI3HUMU TTapaMeTPaMH.

5. [IpuHuun cnemianizaiii SK HEOOXIHOrO €Taly B Mporpeci
dbopM oOpraHi3amiiHOTO JOCBIIY, SK CIIOCO0y po30DKHOCTI abo
nudepenitianii opra"izaiiHuX METO/IB.

6. [IpuHIMI €THOCTI Ta y3rOKEHOCT1 OpTraHi3aliifHUX METO/IB.

/. [IpyuHIMIT TPONIOPIIIMHOCTI KOMIIOHEHTIB CUCTEMU 3a PI3HUMU
napaMeTpamu.

8. IlpuHuMnm mapaneabHOCTI YaCTKOBHX MPOIECIB Y MPOCTOPI 1
qaci.

9. IIpuniun cnadkoi JJaHKKU (Ha OCHOBI 3aKOHY HAMEHIIIHX).

10. Tlpunamun 6e3nepepBHOCTI 3MIH y CHCTeMax, Jid 1 MPOTUIiH,
3'efHaHb CHUCTEM (KOH'toraiis), BXOJKEHHS KOMIIOHEHTIB OJIHIEl
CUCTEMHU B 1HIIY (1Hrpecist), po3nagy CUCTEM (JI€31HTPECis).

11. IMTpunuun  migbopy (BiAOOPY) KOMIIOHEHTIB CHCTEM 3
PI3HOMAHITTS MOAIOHMX 10 HHUX (PopMm opraxizailii, MpaliBHUKIB,
00J1aHAHHS TOIIIO ).

12. IlpuHIMT JaHIIOTOBOTO 3B'SI3Ky KOMIIOHEHTIB Y CHCTEMI, iX
B3a€MO3aJICKHOCTI.

13. [lpuHIUTT OJMHOPIAHOCTI 1 HACTIAYBAaHHS IITYYHUX CHUCTEM
(comianpbHUX, BUPOOHUYMX, TEXHIYHUX) OIOJOTIYHUX CHUCTEM 1
TIPUPOIH.

Buninumo Tpu knacudikamii. Ilepma 3 HUX MICTUTh Taki
MPUHLMIIY OpraHizallii:

- Ip1OpUTET QYHKIIIH;

- MP1IOpUTET 00'€KTa HAJ CYO'€KTOM;

- BIJIMOBIJIHICTh MIXK ILIUISIMM 1 pecypcamu;

- BIATIOBITHICTD PO3TOPSKEHHS 1 MAIOPSIIKOBAHOCTI;
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- ONITUMAaJIbHE MOEIHAHHS LIEHTpaTi3allii 1 JeleHTpati3arii;

- BIATIOBITHICTh €()€KTUBHOCTI 1 BUTPAT.

Hpyra xmacudikaiisi BIJIHOCHUTH JIO 3arajbHUX IIPUHITUIIIB
oprasi3aifii Taki IpUHIINIIH, SK:

- CYMICHICTh KOMIIOHEHTIB CHUCTEMH; aKTyalizaiisa (QyHKIIH sK
nporec HaOyTTd BJIACTUBOCTSIMU KOMIIOHEHTIB (PYHKIIIOHAJIBHOTO
XapaxkTepy, iX peryssiiis (3MiHa);

- HeWTpamizalis I1ucPyHKIlii, TOOTO BUKIIOUEHHS (200 3BEICHHS
JI0 MIHIMYMY) HETaTUBHOTO B3a€EMOBIUIMBY (DYHKIIIM CUCTEMU;

- 30CEpPEIIPKEHHSI Ha MEPETBOPEHHI 3B'SI3KIB, BITHOCUH y CUCTEMI
B CTIiiKi, HCOOX1/TH1 1 BIOPSAKOBaH1 (DYHKITIT;

- TaOUIBbHICTh (PYHKIIIH K TTPOIEC BIOCKOHAJIEHHS OpraHi3aiiii.

Tpets kmacudikaris BHALISE:

- MPUHIMIIA OpraHi3alii CTPYKTYpH yIpaBJlHHS;

- MPUHITUIIA OpraHi3allii Ipoiecy YIpaBIiHHS.

J1o IpyHIKMITIB OpTaHi3allli CTPYKTYpH YIIPABIIHHS HAJIEXKaTh:

- €KOHOMIYHICTH 1 THYUYKICTh CTPYKTYPH YIIPABIIIHHS;

- BUITIOBIAHICT, TEHEPAJbHUM 1 TEPUTOPIaIbHUM CXeMaM
yIpPaBIIHHS;

- CKOPOUEHHSI YUCIla CTYIICHIB 1 JJAHOK y CTPYKTYPI;

- CKOpPOYCHHS BUTPAT Ha YTPUMaHHS anapary yrpaBJIiHHS;

- 4ITKE  PO3MEXKYBaHHA  JIHIMHOTO 1  (YHKI[IOHAIHHOTO
yIpPaBIIHHS;

- €JIHICTh PO3IMOPSTHUIITBA 1 BIJMIOB1AATBHOCTI;

- TOTpUMaHHS HOPM KEPOBaHOCTI;

- BIJIMOBIJIHICTD MpaB 1 00OB'A3KIB.

Jlo npuHLMMIB OpraHi3alii Npouecy ynpaBiIiHHS HaJeKaTh:

- 3a0€3MeUCHHSI MaKCUMAJIbHOT KEPOBAHOCTI, TOOTO 3BEJICHHS JI0
MIHIMYMY HEKEpPOBaHUX 00'€KTIB;

- OpI€EHTAIliI HA JIOCATHEHHS TIOCTaBJIICHUX IIJIEH, a HE Ha
YCYHEHHSI 30ypIOBaJIbHUX BIUIUBIB;

- BU3HAYCHHSI ~ CTYINEHA  pAalllOHAJIBHOCTI  LEHTpasi3ali
YIPABIIHHS;

- PIBHOMIPHICTh PO3MOJILTY pPOOIT;

- 3a0e3MeueHHs] HEeoOX1MHMX 1HPOPMAIIMHUX XapaKTePUCTUK
YIPABIIHHS;

- CIIPOLLIEHHS ITPOLIEAYPHOI YACTUHHU;
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- 3BEICHHSA J0 MIHIMYMYy 3BOPOTHO-TIOCTYIMAJbHUX i TO
TOPU30HTAJIl 1 BEPTUKAJI;

- MaKCUMaJIbHE BUKJIIOUCHHS BIUIMBY Cy0'€KTUBHUX (PAKTOPIB;

- Y3rOXKEHHS TIPOIIECIB Y TPOCTOPI 1 Yaci;

- pallioHalbHE TOEJHAHHS PpEerjJaMeHTYBaHHsS, HOPMYBaHHS Ta
IHCTPYKTYBaHHS;

- BIAMOBIAHICT, ~ Opradizamiiinux  ¢opM  BHUKOPUCTAHHS
TEXHIYHUX CUCTEM OpraHi3allii mpouecy yrnpaBiiHHS;

- BUKOPUCTAHHA CTaHJapTU3allli B yIpaBJIiHHI.

OO'exTuBH1 3acanu opraHizamii (I¢ OPUHIUIN CUCTEMHOIO
MIIXOAy, BIIHOCHOCTI, CIaOKOi JaHKH, O€3MepepBHOCTI, IIHHOTO
3B'SI3KYy) BIJIHECEHI JI0 3arajbHHUX MPUHIIUIIB, a peira (Cy0'€eKTUBHO
CTaBIIATHCA 1 PEAI3YIOThCS) - JO MPUHIIUIIB palllOHANI3allll CTPYKTYp
abo mporieciB. PazoM 3 TUM aHasi3 CBITOBOTO JOCBIAY PO3BUTKY TEOPii
Ta TPaKTUKU OpraHizaiii IMokKasye, 10 3arajibHi MPUHIUNHA J1I0Th
00'€KTUBHO, B TJI00QJIBHOMY MacIiTadl HEMOXJIMBO MPU3YNHUHUTH X
nposiB. Crpoba IrHOpyBaTH B OKpPEMO B3sTIH KpaiHi a0o 1HIIIH
COIl1aJIbHO-€KOHOMIYHIM CUCTEM1 MPUHIIMIM OpraHi3aiii mpu3BOIUTH
10 11 gerpaaari.

6.3NMpnmHUumMnNn pauyi oHani 3aui i CTPYK

€IMHOTO TIAXOAy [0 MNpPUHUUMIB (OPMYBaHHS CTPYKTYpHU
oprasizaiii Ta parioHami3aiii npoIeciB ix (yHKIIOHYBaHHS HE iCHYE.
€ nuie pi3Hi Kiacugikaiii.

Jlo IpUHIUTIIB CTPYKTypH3aIlii HajiexKarth [26]:

- BU3HAYCHHS METH;

- IpiopUTeT PYHKIINA HAJl CKIAJOM JIAHOK;

- MP1IOpUTET 00'€KTa HAJ CYO'€KTOM;

- aJIalITUBHICTD;

- IOBHA KOOPJIMHAIIIS;

- MiHIMYM CKJIaJIHOCTI;

- TIOBHOMACIITa0HICTE;

- MEX1 aBTOHOMHOCTI;

- MOE€THAHHS EHTpaTi3allii 1 JeleHTpaTi3allii;

- B3a€EMOY3TO/IKEHICTh IO BEPTUKAJII 1 TOPU30HTATI;

- €JIHICTh PO3MOPSIKCHHS;

- ONITUMAJIBHICTH Jlala3oHy KOHTPOJIIO.
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[TpuHIIMIIN Mporiecyati3arii:

- CIPSIMOBAHICTb;

- MPSIMOTIOTOKOBICTB;

- PE3yIbTAaTUBHICTD;

- ¢()eKTUBHICTb;

- CIIPUNHATIIUBICTD;

- IHpOPMATUBHICTD;

- HaJ1MHICTE,

- ONIEPaTHUBHICTb;

- THYYKICTb;

- MAPAJICNIbHICTb;

- CHHXPOHHICTb;

- PUTMIYHICTb.

[TpuHUIMOM paliioHaTi3allli:

- QJITOPUTMI3ALIIS;

- HOpMaJi3alis;

- CHCTEMAaTH3aIli;

- KIacugikaIris;

- KOHIICHTpaIIis;

- CIIeIiai3anis;

- CTaHJapTU3aIlls;

- mepcoHiQiKaris;

- perjlaMeHTaIlis.

Heo0xiaHO 3a3HaYMTH TaKi NPUHLMIM palioHaNi3allil CTPyKTypH
oprasi3arii [26].

1.1 cOo so@zdasts o Odz' Mis! mMstczCskztcd
€KOHOMIKO-TIPAaBOBE PEryJIIOBaHHS IPOILIECIB CTBOPEHHS OpraHizaiiii,
JOTPHMMAaHHS MIKHApOJIHUX Ta HalllOHATLHUX HOPMATUBHUX aKTIB, 1110
perIaMeHTYIOTh PI3HI MOpollecu B yciXx cdepax ekoHoMiku. Ilei
OPUHIUIT JIa€ 3HUKEHHS CYyO'€KTHBI3MY B YIpPaBJIiHHI, CTBOPEHHS
MpaBOBOTrO  TMOJSl, IO  BIANOBIA€  MIXKHAPOJHUM  BUMOTaM,
rio0ani3aii0 HalllOHAJbHOI EKOHOMIKH, PO3BUTOK MIKHAPOIHOI
iHTEerpamii 1 KOONepyBaHHA, 30€peKEeHHS EKOCUCTEMH. YMOBOIO
peanizailii IbOrO MPHUHIUIY € HasABHICTh HOPMATUBHUX akTiB 31
CTBOPEHHsI OpraHizalliid, IO BiAMOBIIAIOTh KOHIIEMIli, CTpaTerii 1
TaKTHI[l PO3BUTKY CYCILJIbCTBA.

2.\ stodBlz dzt 9 O dzdzw  d3- MQrcTarants HigotydE iL Oy

MpU3HAYEHHS, CEHCY CTBOPEHHS 1 ICHYBaHHS Oprasizalii, B 4omy ii
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0COOJIMBOCTI Ta BIAMIHHOCTI BIJ IHINUX, SIKI 1i IIHHOCTI 1 I,
NPUHIMIIA Ta METOIU ynpaBiiHHsA. Llelt npuHimn € 6a3ucoM, TOYKOIO
OTIOPH JIJI BCIX IUIAHOBUX PIIlIEHb, JOIOMArae 30CepeIMTH MOTEHITial
Ha BHOpaHOMY HampsIMKy, OO'€qHy€e 3yCWJUIS  MpalliBHUKIB.
3abe3rneuye pO3yMiHHA 1 MIATPUMKY CEpeJ 30BHINIHIX YYaCHHKIB
opranizamii. Jlomomarae chopMytOBaTH OPIEHTUPU  PO3BUTKY
oprauizamii. YMoOBOIO i peaiizaiii NPUHIMIY € Y4acThb YCIX
MpaliBHUKIB OpraHizaimii y (opmymitoBaHH1 i MicCii, KOMIUIEKCHICTb
3MICTY MICIi.

3[te'  dEgsOY' W H' W dsfls’  dzO-
d3ts ) dzts fgls3narHicTs 00'ekTa BUTPUMYBATH KOHKYPEHIIIO B
MOPIBHSAHHI 3 aHAJOTIYHUMU O00'€eKTaMU Ha JaHOMY puUHKY. llei
NPUHLKI 3a0e31evye MPOUBITAHHS OpraHizallli, BUPIIIEHHS TEXHIKO-
CKOHOMIYHUX 1 COIaIbHUX Ipo0IeM. YMOBOIO peai3amii IbOTo
IIPUHITUITY € T1BUIICHHS] HAYyKOBOT'O PIBHS CHCTEMH MEHEHKMEHTY 5K
CUCTEMHU JOCITHEHHSI KOHKYPEHTOCITPOMOKHOCTI KEPOBAHUX 00'€KTIB.

Ile#t mpuHIMN MOKHA OILIHUTHA MUTOMOKO Baror MPOAYKIIii, 110
BUITYCKAEThCSA  OpraHi3aii€ro, sSKa KOHKYPEHTOCIIPOMOXKHA  Ha
30BHIIIHBOMY 1 BHYTPIIIHbOMY PHUHKAX.

HtsmV

4.0 doyj dedg" (Bj R Odz L B H o sakomi® ¢ s dz

OpraHizailii, 1m0 BHUSBISIOTHCS TEPEBAXXHO B CTATHIl, HaJICKATh
3aKOHM KOMIO3HUIIi, TPOMOPIINHOCTI, HAMMEHIIIUX 1 OHTOreHe3y. Llei
MPUHLKMI Ma€ Ha METI BU3HAYEHHS 3aKOHOMIPHOCTEW CTAHOBJIEHHS 1
PO3BUTKY OpTraHizailii, Ja€ 3MOTY BHU3HAUUTH TMEPENIK KOHKPETHUX
MPUHLIMIIIB 1 YIIPABISATA HUMHU.

51 0MmMistsmiz o O dzdzv mMdmMis] dsdzs G 5
mMsickzCsktd ts@ucréndrii LuRiKT — . ue  ¢dizocodis
yIOpaBJiHHS, METOJ BH)KMBAHHS Ha PUHKY. lleil mpuHUMO J03BOJISIE
M1JBUIIYBATH SIKICTh 1 €EKTUBHICTh YIIPABIIIHHS.

f ' H~

6.1 OMmMissmiz o Odada” BOtS jIsddzetso sets
MstczC Iskztcd Stc@ Odz' L ©Wpicurauis kepyipoic Ols j &

MIJICHCTEMUA CUCTEMHU MEHE/KMEHTY Ha CIIOXKHMBada MPU BUPIIICHHI
Oynb-sikux 3apaaHb. llell NpUHIUI J103BOJISIE TMIJABUIIUTU SIKICTh
yOpaBiIiHHA, €(QEKTUBHICTb BUKOpPUCTAaHHS pecypciB. g  i#oro
peanizailii He0OXi/IHE JOTPUMAHHS MPIOPUTETIB: MIABUIICHHS SKOCTI,
€KOHOMI1 pecypciB y CIOXKHUBa4a, 3HMKEHHS COO01BApTOCTI 00'€KTIB.
Ile#t mpUHIMII MOXHA OIIIHUTH IHUTOMOIO Baror TEXHIYHUX 1
HOPMATUBHO-METOJIMYHUX JOKYMEHTIB, B SIKUX YITKO pErjIaMEHTOBaHI
BUMOTH I110]I0 Opi€HTAIlll KOHKPETHO1 JIsJIbHOCTI HAa CIOKUBAyYa.
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TalstezCIsktedL Oy’ v —yobsagsd nepspts@ne@icdz’ L O 1
opraizaili B IUIOMY 1 32 KOXXHUM BHJOM ToBapy. Lleit mpunIiun gae
3MOTY paHXyBaTH Il 1 3aBJaHHS 3a 1X BaXJIMBICTIO Ta
e¢(EeKTUBHICTIO, palllOHATLHO BUKOPHUCTOBYBATH pECypcH  JJIs
JOCSITHEHHS 11JIEH.

810BJ L Jyd dedav ftc' stedlsj sk Mistc Ols
Is © € Is d y dzf d3egxniko-opranizaiiiina OCHOBa  JOCSTHCHHS
KOHKYPEHTOCIIPOMOXXHOCTI Ta  €(eKTUBHOCTI  (PYHKIIIOHYBaHHS
OopraHizailii CTBOPIOEThCA Ha CTajli MPOEKTYBaHHS 1i CTPYKTYpH,
dbopmyBanHsa ctpateriii. [loTouni pe3ynapTatd poOOTH Opraxizaiii
3aKJIaal0ThCsl B TOMEpEeaHId Tepiod, npu (OpMyBaHHI CTpaTeriil.
[TimBUIIIEHHS SIKOCT1 PO3POOJIIOBAHUX CTPATET1Hl Jlae 3HAUHUN €(EKT Yy
neploJ ix peanizaifi.

91 0Bj L §j yj dedav C' dzr € fMdes’ o dL
2 § tc ©O9 dzkidadeWe BupakeHHsS mapaMeTpiB CTPYKTypH (4UucIia
KOMIIOHEHTIB 1 3B'SI3KIB, MPOJYKTUBHOCT1, MII[HOCTI, JOBIOBIYHOCTI 1
T. I.) Y KOHKPETHUX HaTypaJIbHUX OJUHUILIX. [{el mpuHImn 103B0JIs€
Kpaille Ii3HaTH CTPYKTYpy CHCTEM, iX 3MICT, B3a€EMO3B'S3KH 1
M1JIBUILIUTH SKICTh YIIPABJIIHHS.

10.1 d @ yJ dzdzv 9 dzOMls d o5y Issga@rusodmetf MIs § d3
CHUCTEMHU HaJieXKaTh NEPBUHHICTD I1JIOTO, HEAIUTUBHICTh, PO3MIPHICTb,
CKJIaJIHICTh, JKOPCTKICTh Ta 1H. [lell mNpuHIMI [03BOJSIE Kpalle
MI3HATA CTPYKTYPY CHUCTEM, iX 3MICT, B3a€MO3B'SI3KUA 1 MiJABUILUATH
SKICTh yIIPaBIIHHS.

11| &ztBOdz' L Oy "' W Mistc Ols | @piearanis Bt 6 O
CTPYKTYpU oOpraHizaimii Ha TrJ00adbHy KOHKYPEHIIII0, PO3BHUTOK
TpaHCHAIIIOHAJBHUX 1 OaratoHallioHaJbHUX Kopropami. [lei
MPUHLMI J03BOJISE€ MiJABUIIATH KOHKYPEHTOCIPOMOXHICTh TOBapiB,

IO BUITYCKAIOThCS, 32 PAXyHOK MDKHApPOJHOI IHTErpauii B Tramysi
HayKH, TEXHIKH Ta 1H.

1270 OB J L §f J yd dzdzw P dzdzs e Oy 2 dzsG 5
Stc ¢ Odz' InHomgiliss’ — KiHIIEBHH pe3ylbTaT YIPOBAIKCHHS
HOBOBBEJICHHSI 3 METOIO0 3MiHM O0'€KTa YIpPaBIIHHS Ta OACPKAHHS
Oynb-sikoro edexTy B AaHiil cdepi aisuibHOCTI. IHHOBALIMHUM TUIAX
pPO3BUTKY Ha OCHOBI CTBOPEHHS BHCOKMX  TEXHOJOTIM 1
KOHKYPEHTOCIIPOMOXXHUX OO'€KTIB € MPIOPUTETHUM HAMPIMOM
PO3BUTKY MPOMUCIOBO PO3BUHEHUX KPAiH.
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Ileyi mpuHUOMIT PEKOMEHIAYETHCS BU3HAYATH IMUTOMOK Baror
OPOJYKII, 10 BUITYCKAEThCSA, BUTOTOBJIEHOI Ha OCHOBI BJIACHUX
MATEeHTIB 1 HOy-Xay, B 00CS31 BaJOBOTO JOXOJYy, a TaAKOX KUIbKICTIO
OTPUMAaHUX 3a 3BITHUM MEPi0 MaTEHTIB.

13 OB J L j yd dedetlets iPls1'Of lstczC Iszted st
L so dz h dz 56 5 — fipyciwgysarssd fpyx@ypu opraumizamii
Ta 1i OKpPEMHUX KOMIIOHEHTIB JO TMOCTIHHO 3MIHIOBAaHUX YMOB
cepenoBuina, norped puHKy. Llel mpuHIUIT T03BOJIsSE BUPOOISITH T,

[0 HEOOX1AHO CIOXKMBA4Y€Bl, CBOEYACHO pearyBaTv Ha OaraTto 3MiH 1
KOpEryBaTH MOBEIHKY BUPOOHHUKA.

14.{ t6° ' dzZlsOy ‘' W dzfpu Mpiersymanzy cyefxrypn
opraHizamii MO)XHa OpIEHTYBaTHCS Ha BHUKOPHUCTAHHS THIIOBUX
CTaHIAAPTHUX KOMIIOHEHTIB 1 3B'3KiB, a00 Ha CTBOPEHHS HOBUX
KOMITOHEHTIB JIJIS BUPIMICHHS KOHKpPETHOI npobiemu. Lle mpunmmm
JIO3BOJISIE ~ CTBOPIOBATU  KOHKYPEHTOCIPOMOXKHI  OpraHizalliiiHi
CTPYKTYPH 3 OPUTIHAIbHUX KOMIIOHEHTIB.

154 Cstetsy dedzv  ydmdzO ¢ tzdffdfipisijddls © o
MPOCTOTa KOHCTPYKIII (MIPOEKTY) — MIPUIIO PO3YMY KOHCTPYKTOpa
(npoekTyBasibHUKA). Llel npuHIUIT 103BOISIE€ 3HU3UTH TPYAOMICTKICTh
MPOEKTYBAHHSI, CTBOPEHHS 1 00CIIyTrOBYBaHHS CUCTEMHU.

16.1 OMmMistsmiz 9 O dzdzW Cli3f dzj S MdzetsG 5 1"
MstckCIsktcd tstagu@omi, un® gpaxoBye Bci acmekTH
dbopMyBaHHS CTPYKTYp. BiH 103BOJIsIe BCEOIYHO BUBUMTH MPOOJIEMY,
CTBOPHUTHU TIpalie3/laTHy CTPYKTypy opranizailii. IrHopyBaHHsa xo4a O
OJIHOTO 3 AacCIEKTIB (POpMYBaHHS CTPYKTYp 3HUXKYE €(PEKTHUBHICThH
CUCTEMH.

177 OMmistsmMizoe Odadzg? ° dalsj ctcOY’ 2 descts |
MstczC Iskzted s epefidz pan®ayrnii Ha gocaimKeHHS i
MOCUJICHHST B3a€MO3B's3KiB. BiH [03Bojsie OoTpuMaTH JOJATKOBUUN
edexT B3aemonii (edeKT cuHeprii), MIJABUIIUTH OPraHi30BaHICTh
yIpaBJIiHHS, OMIEPATUBHICTh MPUUHSATTA PIlICHb, PIBEHb CIEIiai3alli
IpaliBHUKIB.

18.1 OMmistsmiz 9 O dzdzW dzstc d3ZOIs d o9 dzts G 5 U
MistclzC Iskz tc dy ' & igpaduly skuld nmossrac y BCTaHOBICHHI
HOPMATUBIB  yIpaBIiHHA 3a BCIMa MIACUCTEMaMHU CHUCTEMU
MEHEDKMEHTY Ha CTajli MNpOeKTyBaHHS CTPYKTypu. Jlo3Bosie
BCTAHOBUTH €KOHOMIYHO OOIpYHTOBaHI HOpPMATHBH SIKOCTI Ta
KOHKYPEHTOCITPOMOXHOCTI TOBapiB, BUKOPUCTAHHS pecypciB Ta iH. B
yMOBaX IMABUIICHHS PIBHSI aBTOMAaTHU3aIlll pOJIh HOPMATHURBIB 3POCTAE.
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[e¥ mpuHITAIT MOKHA OI[IHUTH JBOMA MOKa3HUKAMHU:

- KUIBKICTIO METOJUYHUX JTOKYMEHTIB, IKI BUKOPHUCTOBYIOTHCS
OpraHi3aili€ro nMpyu NpoeKTyBaHH1 1 (PYHKIIIOHYBAaHHI OpraHi3aiiii;

- MUTOMOIO  Baror0 HOPM 1 HOPMAaTUBIB, PO3pPOOJIECHUX
PO3pPaxyHKOBO-aHATITUYHUM METOJIOM, y 3arajbHii KIJIBKOCTI HOPM 1
HOPMATHBIB, K1 3aCTOCOBYIOTHCSI OpraHi3alli€lo.

191 OMmilstsmiz 9 O dzdzW mMdlszOy"® 2 dztsc s i
MstezCIlskztced tsteipuida, bpdmgoBanuii Ha BUBYCHHS
BIUIMBY KOHKPETHUX CHUTyallli Ha Mpolec PO3pOOKH CTPYKTYpH

opraizaiii, BUAM CUTyalllid, 10 XapaKTepU3ylOTh 3MiHY (aKTOpiB
30BHIIIHBOTO 1 BHYTPIIIHBOTO cepeoBuIla. BiH  103Bosie
ONpaIlbOByBaTH aJbTEPHATUBHI BapiaHTU JOCSATHEHHS IljIed 1 B
MOMEHT MPUUHATTS PIIICHHS TPUHAMATH 10 BUKOHAHHS BapIaHT, SIKUAM
MaKCHMaJIbHO BIJIOBiga€ BUMOTaM KOHKPETHOI cHTyarlii. 3abe3meaye
ajamnTalilo 0 3O0BHINIHIX 1 BHYTPIIIHIX CHUTyalld, MiJBUIILYE
THYYKICTh OpraHi3aiiii.

200z W' SOy w ' MsOdzH OtelsdL Oy "' W (
VHidikamiss — paifioHaJbHE CKOPOYECHHS 4YHCJIa TUIIOPO3MIpPIB
CUCTEMH, ii KOMIIOHEHTIB Ta 1H. CraHgapTuzauisi — JIIsUIbHICTb,

CIpsIMOBaHA Ha BCTAHOBJICHHS B CTaHJApTax Ta 1HIIUX HOPMATHUBHUX
JTOKYMEHTaX HOPM, MpaBUJI 1 XapaKTEPUCTUK CTaHIAPTHU30BAHUX
O00'€KTIB 3 METOI MIABUILIEHHS iX SKOCTI, €(QEKTUBHOCTI Ta
B32€MO3aMIHHOCTI.

[le¥ mpuUHIMI MOXXHA OIIHUTH TaKUMH TpPhbOMa OCHOBHUMH
MOKA3HUKAMM:

l.stsjW' y' "das 3 yftetsj Clsdets’ Iz dzg

2=
[Ty

(6.1)

ne Hz — 4ncio KOMIOHEHTIB, 3all0O3MYEHHMX 3 IHIIUX CTPYKTYp IS
IIPOEKTOBAHO1 CTPYKTYPH;

N — 3arajnbHa KUIBKICTh KOMIIOHEHTIB OJHOTO PIBHA i€papxii B
MPOEKTOBAHIN CTPYKTYPI.

2sBjW"' Yy " dzs fsolstste 9 Odztsmls” C a3
tc GBt@pocKkTOBaHIN CTPYKTYPI
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K, ==>1, (6.2)

ne §f — 3arajmpHE YHMCIIO KOMIIOHCHTIB OJHOrO pIiBHS iepapxii B
IIPOEKTOBAHIN CTPYKTYPI.

3stj% Yy ‘dzs MsOdHOlsdL Oy’ ° fltk
HCﬂ
Sfr]ls: n ’ (6'3)

ne Her — 4mciio craHmapTU30BaHUX KOMIIOHEHTIB (OJIOKIB) OJHOTO
PIBHS B POEKTOBAHIN CTPYKTYPI.

[li xoedimieHTH MOXKYTh PO3PAaXOBYBATHCS TIIBKH 32
KOMIIOHEHTaMH OJIHOTO PiBHS i€papxii.

211 OB j L  j yJ dzdgv cdzz yS sfmils® . Mmistcl
['Hy4KiCTh — IIe 3JaTHICTh 00'€KTa J0 3MIH CTPYKTYPH IIiJ BIUIUBOM
omepaTUBHUX  (paKTOpiB  30BHINIHBOTO  ab0  BHYTPIIIHHOTO
cepenoBuina. BiH 103Bosisie afantyBaTy napaMmeTpu (pyHKIIOHYBaHHS
opraizailii J0 30BHIIIHBOTO CEPEIOBHINA, HIATPUMYE CTIMKICTh
oprasi3aiiii.

221 0B j L jyjdedzy sSlsddBzOdz dese s to' o
Yy' ' 0O 7 . Coyuianisdgits -+ me rromizi mparli i KOHIIEHTpALis
OJIHOPIAHUX BUAIB poOIT B omHomy wmicil. Crnemianizaiiss OyBae
MPEIMETHOI0, TOJICTAIbHOID, TEXHOJOTIYHOI, (PYHKIIIOHAIBHOIO.
Jlo3Bouisie 3a paxyHOK eQeKkTy Macimtaly MiABUIILYBaTH pIBEHb
aBTOMaTu3alli BUPOOHUIITBA, 3HUXKYBAaTHU BHUTPATH pPECYpCIB Ha
OJIMHUIIIO TPOAYKIIii (poOiIT, MOCIYT), MABUILYBATH ii SAKICTb.

230 0B J L § j yJ dadav sflsd d&z0dz! dztsc s tc
VYHiBepcanizallisi — KOHIICHTpaIlisi B OJHOMY Micii (MpaiiBHUKOBI)
pI3HOOIYHUX (YHKIIA MPU HEMOMIJIMBOCTI 3POCTaHHA MaclTady
oprani3zaiiii. [[03BoJisie €KOHOMUTHU PECYpCH 1 MiJBUIINYBATH SIKICTh
MPOAYKIli MpU BUKOHAHHI Pa30BUX POOIT (BUPOOHHUIITBO OJWHUYHOI
MPOAYKIIIT).

247 OB J L § j yJ dadav sflsd d&z0dz! dztsc s f
z § tc O 9o dientpaiz¥aiis — dopma ynpaBimiHHS, IPU KA TOJIOBHI
YIPaBIIHCHKI (DYHKIIIT BUKOHYIOTHCSA IIEHTPAJIbHUM aIlapaTtoM, 1110 HE
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TEJIETYI0ThCS HIDKYMMU opraHamu. LlenTpanizaliisa TICHO MOB'sA3aHa 3
JeleHTpaTi3ali€ro, cma  3a0e3medyyBaTH  iX  ONTUMAJbHE
CHIBBIJIHOILICHHS 3a  piBHEM iepapxii  ympaBiiHHA. PiBeHb
HEHTpati3aiii yNpaBliHHSI € B MNPAMIN 3aJ€KHOCTI BIJ BUMOT IO
SIKOCT1 YNPaBIIHCHKUX PIIICHb.

251 OB J L J uj dzdzw ftoesf stey” 2 dzsmlis’
[IpomopiifiHiCT, B oOpraxizamii — HEOOXIJHE CITIBBIIHOIICHHS MIX
YacTMHAMU LJIOro. 3a0e3MeueHHs] MPOMOPIIAHOCTI OpraHi3aliiiHuX
CTPYKTYp 3a MOTYXHICTIO (MPOJYKTHUBHICTIO), SKICTIHO BHUKOHAHHS
poOIT, TEpMIHAMHU Ta IHIIMMH TapaMeTpaMu € TOJOBHOIO YMOBOIO iX
PUTMIYHOI, SIKICHOT Ta €()eKTUBHOI POOOTH.

[e¥t mpuHIIUIT MOKHA OI[IHUTH 32 (POPMYJIOIO:

K, =—"" (6.4)

ne Kyp — xoedilieHT nponopiuiitHOCT1 aHali30BaHOro 00'€KTa,;
Mmin — MiHIMaJbHE 3HAYEHHS 1IbOTO MapamMeTpa 00'eKTa,
Mpax — MaKCUMaJIbHE 3HAYEHHSI IIOT'0 MapaMeTpa.

260 OB J L § J yJiossiz®e ifldcw diplstczC sztced Gt
[TpsIMOTIOTOKOBICTh XapaKTEpU3y€e ONTUMAIBHICTD NUISXY MPOXOKCHHS
npeaMera mpail, iHbopMalii 1 T. 1. J{03Bojsi€e EKOHOMUTU PECYPCH,
3aJTy4eHi JiJI1 BAKOHAHHS BUPOOHUYOI IPOTpaMH.

274 lsd BBz dzs © Odzdz? W SteBzo Odzdzy s Isd

stec Odz’ L Oy* °’ Is.© CrumymoBanisits + 9 coplgp&uir
3aIliKaBJICHOCTI MPAIIBHUKIB Y JOCITHEHHI 40ro-HeOyap. 3abe3neuye
MOOUIBHICTh 1 THYYKICTb CTPYKTYpH oprasi3aiiii, il

KOHKYPEHTOCIIPOMOXHICTh, €(DEKTUBHICTH 1 CTIUKICTB 11 pOOOTH.

28.1 sLtetsB ¢ O mMd Mmisj d&d 3J dzj H Y A3 o
MeHemKMEHT — CHCTeMa JOCSITHEHHS KOHKYPEHTOCIPOMOXHOCTI
KepoBaHUX  00'ekTiB.  3abe3meuyye  MiABUIICHHS  SIKOCTI  Ta
€()EeKTUBHOCTI YIPABIIHCHKUX PIIIEHb, KOHKYPEHTOCIPOMOKHOCTI
BUPOOIB, 1110 BUITYCKAIOTHCH, piBHH ynpaBJIiHHH OpraHi3ali€ro.

[lepeniueHi OPUHIUNM PparfioHaTi3aIi CTPYKTYpH opraizarii
OXOIUTIOIOTh Mail’ke BCe KOJO np06neM CKOHOMIKH 1 CTBOPCHH:I
MIJIIPUEMCTB. BIIBIIICTE 3 HUX OPIEHTOBAHO HA ONTHUMI3AIII 1
MPUCTOCYBAHHS CTPYKTYP JI0 BUMOT CIOKMBAuiB 1 PUHKY, HA BUITYCK
KOHKYPEHTOCITPOMOXHHUX TOBAPIB.
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640praHi 3ayi "mHe NpPoOeKTYyBaHHSH

JtecaOdz L Oy’ 2 dzj 4 teets yokiniselze o fo@zdz¥
CTBOPEHHSI TMIANPUEMCTBA, (POPMYBaHHS CTPYKTYpU 1 CHUCTEMH
MEHEDKMEHTY, 3a0€3MedYeHHs HOTro MisSTILHOCTI BCIM HEOOX1THUM.

Metorw  opraHi3amiifHOro MPOEKTYBaHHS € 3a0e3MeyYeHHS
BUCOKOTO  PIBHS  OPraHi3oBaHOCTI  JISJIBHOCTI  MIANPUEMCTBA
(opranizarii). ns 3abe3reueHHs] BUCOKOTO PIBHS OPraHi30BaHOCTI
OyZib-sIKOi MisUTHOCTI HEOOXiJHO, 100 BOHA Oyjia CIPOEKTOBAaHA,
HalllJIeHa, periaMeHTOBaHa, 3a0e3neyeHa HEOOX1THUMHU
IHCTPYKIISAMH, 1HQOpMAIi€El0 1 pecypcaMu, 3/IHCHIOBAIacs 3a
palioHaJIbHOIO I TNEBHUX yMOB TexHosoriero [11]. Micue
OpraHi3aliiiHOro  MNPOEKTYBaHHS  CTPYKTYpHU 1  MOPOLECIB Y
BUPOOHUYOMY IIUKJI1 TOKa3aHO Ha puc. 6.3.

v v v

CrpaTreriayHuii MapKeTHHT

y
Opra”Hizarlifigoe MpocKTYBaHHSI
CTPYKTYPpH

ImHoBaIlliiHe Ta 1IHBECTHUIIIHMHE
IIPOCKTYBAaHHSI

OpraHizalliiHe TPOCKTYBAaAHHST
IIpoIieciB

ByaiBesbHO-MOHTAa>XXH1 podoTHu

BUpoOHHUIITBO TPOIAYKIIIT

TakTUIHUN MapKEeTHHT Ta 30yT
OPpOaYKIIIT

y

Po3mmomaist ntpuOyTKY

+ + +

Puc. 6.3. Miciie opraHi3aiiiiiHoro npoekTyBaHHsI CTPYKTYpHU
1 IPOIIECIB Y BUPOOHUYOMY ITUKIII
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JteceOdz L Oy 2ded? f toimokd txmandpdsstctz € Is 2 tc
TaKuX PO3ILIIB:

- 1]1esl OpraHi3ailifiHOro MPOEKTY CTPYKTYPH, 110 BUILIUBAE 31
cTparerii oprasizaiii, c(opMOBaHOi Ha CTajii CTPATETi4HOIO
MapKETHUHTY;

- BUpOOHMYA CTPYKTypa OpraHi3aiiii;

- OprasiszailiiiHa CTpyKTypa opraHi3ariii;

- IEPCOHAJT OpraHi3ariii;

- moTpeba B MaTepialbHUX pecypcax oprasizallli Ha MiIaHOBaHUM
TIepi1o/;

- (pinaucu;

- iHdopMalliiiHe 3a0e3neYeHHs YIPaBIiHHS;

- B3a€EMOJIISl CTPYKTYp OpraHizariii;

- e(PEeKTUBHICTD MPOEKTY.

(SO d BtecOdz L Oy 2.desets ftetsj CIskzo C

- (opMyrOBaHHS 171€1 OpTraHi3aliitHOrO MPOESKTYBAaHHS Ha OCHOBI
MapKETHUHTOBUX JTOCJII>KEHbD;

- CUCTEMHMI aHaJli3 1 CTPYKTypu3allis npoojaeMu (00'ekTa);

- po3poOka BUPOOHMYOI CTPYKTYpU oOprasizaiii (KIJIbKOCTI 1
B32€MO3B'SI3K1B BUPOOHUYUX MIJPO3/ILIIB Ta 1H.);

- po3po0OKa opraHi3aliiHOI CTPYKTYPH OpraHizarlii;

- po3po0Ka MOJIOKEHb (TOCAAOBUX IHCTPYKIIIN) MPO CITYKOU;

- po3po0Ka HOpPM 1 HOpPMATHUBIB;

- m1101p epPCOHANTY 1 KOMIUIEKTYBaHHS LLITATy OpraHizalii;

- PO3paxyHOK MHOTpeOM B PI3HMX BUJAX PECYpCiB (3a IXHIMH
BUaMH, 00'€KTaMU Ta 1H.);

- TEXHIKO-€KOHOMIYHE OOIpyHTYBaHHS OpraHizaniiHoro
MIPOCKTY;

- Y3TOIKCHHSI 1 3aTBEPIDKEHHS TMPOEKTy, Tepenada HOro Jyis
BUKOPHUCTaHHS (peaizarii).

3a OKpeMuUMH poO3JUIaMu a00 mpoOjieMaMU OpraHizaliiHOro
IPOEKTY MOXYTb 3aCTOCOBYBAaTHUCA pI3HI METOAU  PO3POOKH.
[InanyBaHHS TiAPO3/17I1B MOXKE OyTH CIPOEKTOBAHE 13 3aCTOCYBAHHSIM
METO/IIB aHaJIOTii 1 moOy/I0BaHe Ha anmpoOoBaHUX mMpoekTtax. Hopmu 1
HOpPMAaTUBU BUTPAT PECYpCiB, HOPMATUBHI JOKYMEHTH MOXYTh OyTH
pO3p0o0JIeH] 13 3aCTOCYBAHHSIM JOCHTIAHO-CTATUCTUYHUX METO/IIB, IO
IPYHTYIOTbCSI Ha BHUKOPHCTaHHI JIOCBIy IIpaliBHUKIB, abo 13
3aCTOCYBAHHSIM  E€KCHEPUMEHTAIbHUX  (JOCTITHO-TIPOMUCIOBUX) 1
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PO3paxXyHKOBO-aHAJTITUYHUX METOAIB. [Ipu MpoeKkTyBaHHI OKpeMHX
CKJIAJIOBUX OPraHi3aliiHOTO MPOEKTY MOKE 3aCTOCOBYBATHCS TaKOXK
OsiokoBUi MeToZ. B yMoBax aBTOMaTu3allli 1 ympaBlliHHS 3HAYHOTO
MOIIMPEHHS HAO0YJIM METOIM OPraHi3aIliHOTO MPOEKTYBaHHS.

6.5.Buagn opraHi s3aui HUX CTPYK

Jtece Odz' L O 1B HADG: &yisteiicTs BiIUTIB 1 CYXKO,
0 3aiMalOThCAd MOOYNOBOIO Ta KOOpPJUHAIIEI (YHKIIOHYBAHHS
CUCTEMH MEHEKMEHTY, PO3pPOOKOI0 1 peai3ali€io YMpaBIiHChKUX
pIIICHB I0/10 BUKOHAHHS Oi3HeC-TIany, iHHOBarliitHoro mpoekty [30].

OcHOBHMMH (aKkTOpaMu, 110 BHU3HAYAIOTh THII, CKJIATHICTH Ta
lepapxivyHicTh  (KUIBKICTh  PIBHIB  yOpPaBJiHHS)  OpraHizamiiHoi
CTPYKTYpPH HINPUEMCTBA, €:

- MacmTab BUpOOHUIITBA 1 OOCAT MPOJAXKY;,

- HOMEHKJIaTypa MPpOAYKIIii, 10 BUITYCKA€THCS;

- CKJIQJIHICTh 1 PIBEHb yHI(IKAIlli MPOYKII;

- piBeHb  Cremiamizarmii, KOHIEHTpaIli, KOMOIHyBaHHSI 1
KOOIIepyBaHHS BUPOOHUIITBA;

- CTYIIIHb PO3BUTKY 1HQPACTPYKTYPHU PETIOHY;

- MIXKHApOJHA IHTETPOBAHICTh MIANPUEMCTBA.

CtpykTypa oprasizaiii 3aJIe)KHO BiJ PO3TISHYTHX (PaKTOpiB
MOX€ OyTH KUIBKOX THIIIB.

1.[ ' dz'. Aloe@ysanHs poOIiT 1 KOHTPONb iX BUKOHAHHS
3MIMCHIOIOTBCA 10 BEPTUKAIl BiJ KEpIBHUKA JO BHUPOOHUYUX
M1JIPO3/IUTIB, SIKI BUKOHYIOTh YIPABIIHCHKI (PYHKIIII.

2.\ 2 dz§ ' s dd@elysamzOposiT i KOHTPOIH iX BUKOHAHHS
3MIACHIOIOTHCS (PYHKITIOHAILHUMU TApO3aIaMu. POOOTH BUKOHYIOTHCS
BUPOOHUYHUMHU TIIPO3A1IAME 32 KOKHOIO (QYHKIIIEO.

3.[ ' dz'-MIsigBB .dzOnanyBanHss  poOIT  3IHCHIOIOTH
GyHKIIOHAJIBHI ~ MIAPO3J1IM, POOOTH  BUKOHYIOTH  BHUPOOHHUI
nipo3auid. Bel miapo3aiinm nianopsaaKoBYIOThCS KEPIBHUKY.

4. Olste dy dilo miHiliHO-QYHKIIIOHAEHOT  CTPYKTYpH
JOIAI0ThCA TeHEpaldbHI KOHCTPYKTOPH a00 MEHEKEPH 3 TPOEKTIB,
K1 BIJIMOBIAAIOTh 332 KOHKYPEHTOCHPOMOXKHICTh 00'€KTIB. 3B'SI3KU
BIJIKPUTI MO TOPU30HTAII 1 IO BEPTHUKAJII.
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5.1 t6 d ¢ O HadainmpuemctBi (B opranizaiii) (HopMyrOThCs
KoMIuiekcH1 Opuraau 3 10 — 15 oci® a1t BUKOHAHHS OKpPEMHUX BHIIB
POOIT 1 BUTOTOBJICHHS CKJIQJIOBUX YAaCTHH MPOIYKIIIi.

6.1 do ' L ' tsdHeidziudz@TpykTypr NPUAHATHUA IS
nuBepcU(PIKOBAaHMX  KOHLEPHIB, IO  MIAPO3AUIAIOTHECA  Ha
BUPOOHUIITBA 32 TUNAMU MPOAYKIlii. @YyHKIIIOHATBHI MIAPO3/LIN € SIK
y BUPOOHHUIITB, TaK 1 Y KOHLIEPHY B LLJIOMY.

KokeH 3 mepeniyeHUX THUIIIB CTPYKTYp Ma€ CBOi HEIOJIKH 1
nepeBaru. Jlns BuOOpy (IPOEKTYBaHHSI)) KOHKPETHOI CTPYKTYpHU
KOHKPETHOTO MiAmpueMcTBa (opraxizamii) HEO0OXiJHO BHUKOHATH
aHali3 OCHOBHUX (haKTOpiB, IO BIUIMBAIOTh Ha (HOpPMYyBaHHS
CTPYKTYpH.

Jlo dakTopiB pPO3BUTKY CTPYKTYpU TMIANPUEMCTBA HAJIEKATh
TaKi:

- PO3BUTOK CHeliai3allii 1 KoonepyBaHHsS BUPOOHUIITBA;

- aBTOMATH3allisl yIIPaBIIIHHS;

- 3aCTOCYBaHHSI ~ CYKYNHOCTI ~ HAyKOBHX  HIAXOAIB  JO
NPOEKTYBaHHS CTPYKTYpH Ta (PYHKIIIOHYBaHHS CHCTEMU MEHEPKMEHTY;

- JOTPUMAaHHS NPUHLINIIB palioHaIbHOT opraxizarii
BUPOOHUYHUX MPOLECIB (TPONOPIIHHICTh, TPIMOMOTOKOBICTH 1 1H.);

- TIEPEBEJICHHS ICHYIOUHUX CTPYKTYP YNPAaBJIiHHS Ha MpoOJeMHO-
IJIOBY CTPYKTYpY.

OcuoBui  mpuamunu  ¢opmyBanus f tetsB dzydgzts o 5°
Mistcz § laigmaemcraa:

- UUIbOBUM MIAX1J, TOOTO (OpMYBaHHS CTPYKTYpH HA OCHOBI
JepeBa MIeH MiANpUeEMCTBA;

- KOMIUIEKCHICTh Yy  BU3HAQUYE€HHI  KUIBKOCTI  3aCTyIHUKIB
KEepiBHHKA IMIANPUEMCTBA;

- OpieHTaIlisl Ha MpoOsiemMu, TOOTO (POopMyBaHHS MIAPO3AUIIB JJIs
BUPIIIEHHS KOHKPETHOI mpoOjeMu ab0 BHUKOHAHHS KOHKPETHUX
(GyYHKIINA y HUIOMY MO MiANPUEMCTBY;

- OpI€EHTAIlil HA KOHKPETHI TOBapu ab0 PUHKHU MpU MOOYIO0BI
CTPYKTYpH MIAPO3AUTIB 3a OKPEMHMH TOBapaMu ab0 pHUHKaMHU,
dbopMyBaHHs (PIHAHCOBOTO IJIAHY MIANPUEMCTBA;

- BIICYTHICTh CHELIAIBHUX TMIAPO3JAUIIB ST  O0OB'SI3KOBOI
TOPU30HTAIILHOI KOOPIMHAIlT BUKOHAHHS IIJICH TAIPUEMCTBA;

- 3a0e3MeYeHHs] MOOITBHOCTI Ta aJalnTUBHOCTI CTPYKTYPHU 10
3MiH,;
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- 3a0€3MeUYeHHs]  MapKeTOoJIoraMd  KOOpJWHAIT  BHUPIMICHHS
npoOjeM  JIOCATHEHHS  KOHKYPEHTOCIPOMOKHOCTI  KOHKPETHUX
TOBApPIB (110 TOPU3OHTAII).

Takum 4YuMHOM, CTPYKTypa BHM3HAYA€ThCA  KUIBKICTIO 1
TOKJIAJHICTIO PO3POOKM TPHUHIMUIIB 1 BUMOT 10 i1 (QopMyBaHHS,
CTPYKTYpOIO JiepeBa IIlJIeH, 3MICTOM TMOJIO)KEHb NP0 BiIILIA Ta
MOCaJ0BUX 1HCTPYKIIIH.

KinpkicTh BB, EXIB Ta 1HIIUX MIAPO3AUTIB, IXHSI CTPYKTypa
1 YHCENBHICTh 3ajekaTh Bl 00CATY MPOJaxy, HOMEHKIATYpH,
CKJIQHOCTI Ta MacmTady MpOAYKI[i, IO BHUIIYCKAETHCS, PIBHS

creniamizaiii,  KOONEepyBaHHSA,  KOHLEHTpalli, = KOMOIHYBaHHS
BUpOOHUIITBA Ta 1HMMUX (akTopiB. MiHIMalbHa YHCEJIBHICTH
YOPABIIHCHKOTO amnapaTry MignpueMcTBa — 2 ocoOu (KEpiBHUK 1

roJIOBHUN Oyxrantep). MakcuMalibHa KUIBKICTh BIiAAUIIB BEJIHKOI
koMnaHli Moxke Jgocsarath 30, 13 3araJbHOI0  YHCEJIBbHICTIO
yIpaBliHCHKOr0 niepcoHany a0 500 ocib.

6.6Bnaoun BUPOOBHMUMX CTPYKTYDp

l Jtetse dzd yO Mistclz ¢ lds OO ne feykyrtfidesd © dzMm
OCHOBHUX, JOTIOMIKHUX 1 00CIIyrOBYIOUHX 1IpO3/ILITIB
HIAIPUEMCTBA, IO 3a0€3Meuyl0Th MEepepoOKy BXOAY CUCTEMHU B ii
BUX1Jl — TOTOBUM MPOJYKT 3 MapamMeTpaMHu, 3aJJaHUMHU B Oi3HEC-TIJIaH1
[11]. Xapaktep moOymoBH MiAPO3IiTiB, X KUIBKICTh BHU3HAYAIOTHCS
TakuMHu (opMaMH OpraHizailii BHPOOHMIITBA, SK CHeIliai3allis,
KOHIIEHTpallisl, KOMOIHyBaHHs, KoornepyBaHHA. [[04aTKOBOIO JTaHKOIO
BUPOOHUYOI CTPYKTYpU CIYXUTh poOoue Micie. Po3rairyBaHHS
poOOYMX MICIb 3aJIEKUTh BiJ] TUITY BUPOOHHUIITBA.

3aniexxHO Bl Qopmu  cremiamizamii BUPOOHUYI MiAPO3AIIU
MIJIPUEMCTBA OPraHi30BYIOTHCA 32 TEXHOJIOTIYHUM, MPEAMETHUM 1
3MIIIIAHUM TIPUHIIUTIAMU.

3a Isj mdzatsdztsc ' ydzd d3 naf teauedzgod BBk
HIJMPUEMCTBAX CIELIANI3YIOThCS JIMBapHI, KOBAJIbChKI, TEPMIiyHI,
CKJIaJalbHl I[I€XM; Ha TEKCTWIbHMX MIANPUEMCTBAX — TMPSAWIbHI,
TKalbKl, 03700t0BasibHI ((papOyBaibHI) I[€XU; HAa METaTypPridHUX
HiIMPUEMCTBAX — JOMEHHI, CTajlleIuBapHi, MpoKaTHI 1exu Ta iH. [Ipu
BUKOPHCTAaHHI TEXHOJIOTTYHOTO MPHUHIMITY OOJaJHAHHS PO3TAIIOBYIOThH
BUXOASYM 3 BUKOHAHHS OJHOPIAHUX TEXHOJOTIYHUX OMepariil s
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00pOOKH pI3HUX JAeTaliel. Y cTaTKyBaHHS (OPMYIOTh 32 OJTHOTUITHUMHU
rpynaM, B MEXaHIYHOMY II€Xy Ha OAHIA IUIBHUII MOXYTh OyTH
3rpynoBaHi TUIBKM TOKapHI BEpCTaTH, Ha JPYrid — CTpyrajibHIl, Ha
TpeTii — Pppe3epHi.

TexHOMOTTYHUI TPUHIMUIT TMOJIETIIy€e€ KEPIBHUILITBO II€XOM abo
JIUIBHHUIICIO. MaiicTep, SKUH BIJAMNOBIJAE 3a TPYNy OJHOPIIHHUX
BEpPCTaTiB, MOXKE BCEOIYHO BHUBYUTH iX, TMpU HATMIPHOMY
3aBaHTaXXEHHI OJHOTO BepcTaTta poOoTa MoOke OyTH TepeaaHa Ha
Oyab-sKUM BEpCTaT, 110 3BUIbHUBCA. OQHAK TEXHOJOTTYHUI IPUHITUII
Ma€e 1 HeAoJIKW. Tak, TpU BEJIHUKIA PI3HOMAHITHOCTI MPOMYKIIil
NOTPIOHI YacTl MEPEXOAM BiJ OJHUX TEXHOJIOTIYHUX Omepamid A0
iHmux. Ile morpeOye m0MaTKOBOro Yacy Ha MepeHaIaro KeHHs
BEpCTATIB, MOJIOBXKY€E IIUKJI BUTOTOBJICHHS, YCKJIAIHIOE TIJIaHYBaHHS 1
BUPOOHUYI 3B'A3KU MiAPO3AUIIB Ta 1H. ToMy el NpUHIMIT HEEKOHO-
Mignmit. Moro 3acTocoBylOTh B yMOBaX OJMHHYHOTO i JpiGHO-
CEpITHOTO TUITY BUPOOHMIITBA 3 BEJIMKOIO HOMEHKJIATYPOIO JIeTajeH.

[Tpu Bukopucranui §f t6 ] H d3J Is dzts G tSmooifated dexix §
KOK€H 3 HUX CIICHiali3y€e€ThCsl HAa BUTOTOBJICHHI SIKOTOCh IEBHOTO
BUpOOy abo0 Moro CkjiIaJoBOi YacTUHU. 3a UM [PUHIUIIOM
chopMOBaH1 1LEXH Yy BEJIMKOCEPIMHOMY 1 MacOBOMY BHUPOOHHIITBI.
YcraTkyBaHHS B IIeXaX NMPU BUKOPUCTAHHI MPEIMETHOTO IPHUHITUITY
PO3TalIOBYIOTh y MOPSAIKY (IOCII1IOBHOCTI) BUKOHAHHS
TEXHOJIOTIYHUX ormepaiii. BoHO TyT pi3HOpiJHE 1 MPHU3HAYCHE IS
BUTOTOBJICHHSI OKpeMHuX jeTajeid abo CKIaJOBUX YaCTUH BUPOOY.
[lexyn NOAIAIOTHCA Ha OKpPEeMI1 MPEAMETHI UIbHUIN, HaNpPUKJIIAI,
JTUIBHUIII 3 BHUTOTOBJIEHHS BalliB, IIECTEPEHb, MOPIINHIB 1 T. 1.
YcrarkyBaHHST ~ BCTAaHOBJIIOEThCA — Tak, mob6  3abe3nedyuTn
OpSIMOJIIHIMHUM pyX JeTajel, 3akpilUIeHuX 3a JuUIbHuIEew. [eram
OoOpOoOJIAIOTh MapTisIMU, Yacy olepalii Ha OKpeMHUX IUIBHULAX HE
MOTO/PKEHO 3 YacoM ormeparii Ha iHmwmX. Jletam mig yvac poboTu
30epiratoTh OLIs BEpCTaTiB, MOTIM TPAHCHIOPTYIOTH YCIEHD MapTIELO.
[IpenMeTH1 AUIBHUIN YacTO MalOTh 3aMKHYTHH UK. SIK mpaBuio,
BOHM OCHAIIIEHI BCIM KOMIIIEKCOM OOJIafHAHHS, HEOOXIOHUM IS
BUTOTOBJICHHS TTPOIYKIIi.

IIpu opranizarii 1eXiB 1 AUTBHUIL 32 MPEIMETHUM MPUHIIMIIOM
CTBOPIOIOTBCSl CIPUSITIIMBI YMOBH JUIS 3aCTOCYBaHHS TI€pPEIOBUX
METOJIIB  Opradizailii ~ BuUpoOHMIITBA 1 mpaimi. Po3cTraHoBka
YCTAaTKyBaHHS 3a XOJIOM BHUKOHAHHS TEXHOJOTTUYHUX OMEpallii pi3ko

235



CKOpOYY€E IUISIX PyXy OOpOOIOBAaHUX JE€TaJIe 1 BUTpATH 4Yacy Ha ix
TPaHCMOPTYBaHHSA. BHHHKAIOTh CHOPUSATIMBI  TEPEAYMOBH s
oprasizaiii IOTOKOBHX 1 AaBTOMAaTHYHMX JIiHIM, OUIBII ITOBHO
BUKOPUCTOBYETbCSI OO0JIaIHAHHS, POOITHUKHM CIEIialdi3yloThCsl Ha
BUKOHAHHI BY3bKOI'O KOJIa OIEpamii, Yy pe3yiabTaTi dYoro
MIJIBUINYEThCA 1X KBajidikalis, IMOJIMIIYETbCS OpraHizallis mpaiii,
MOCUJTIOETBCA ~ BIAMOBIJAJNBHICTH 32  AKICTB ~ BHPOOIB, IO
BUIycKaroThcs. [Ipu 11boMy MaiicTep MOBHICTIO BIAMOBIZAA€ 3a BECh
IIUKJ BUTOTOBJICHHS BHUPOOIB. Yce 1€ COpus€ 3POCTaHHIO
MPOJYKTUBHOCTI Mpaill 1 3HWKEHHIO coOiBapTocTi mpoaykiii. [o
HEJIOJIIKIB, BJIACTUBUX MPEAMETHUM Il€XaM 1 JIIJIbHUISIM, MOXHA
BIJIHECTH HEMIOBHE 3aBaHTAXKCHHS OOJIAJIHAHHS Ha OKPEMHUX OIepaIrisax
BHACIIIJIOK HEBEIUKOTO o0csary pooiT. Opranizaiis Takux IUTbHHIL
HaWOIIBII  JOUUJIbHA TIPU  BIJHOCHO TOCTIMHIA 1 HEBENUKIN
HOMEHKJIaTypi BUPOOIB, TOOTO BOHA BJIACTHBA BEIUKOCEPIMHOMY 1
4aCTKOBO MacCOBOMY BUPOOHUIITBY.

[Ipy § sSIstsC 59 5B nofyteodudagdsf BinOyBaeTbcs
MO1 AUTHHUIIL HA TTOTOKOBI JiHIi. [I0TOKOBI JiHIT OpraHi3oBy0Th 200
y BHUIJISJI OKPEMHUX TIOTOKOBUX JIUIbHHIIb, CHEIIATI30BAHUX Ha
o0poOI1l 0gHOTO abo0 NEKUIbKOX BHUPOOIB, ad0 y BUIJISAl OMHIET
HACKpi3HOI MOTOKOBOi1 JiHIi. IloTOKOBI MeToau pPoOOOTHM BIACTHUBI
MacOBOMY BUPOOHUIITBY.

Ilpu  toj H dskslp Betdets dzts G ° Y dzts Bz (L3 "M Od
noOyJoBM  II€XiB  3aroTiBelbHI  II€XM  CIHELiali3yloThCcs  3a
TEXHOJOTTYHUM MPUHIHUIIOM, a OOpOOJIIOBAJIbHI Ta CKJIaJalibHI — 3a
IPEAMETHHUM.

{ Mmdzts 9 dzd o3 W OECIstste Odzd tesLodIsC &z
M1JIIIPUEMCTB €:

- peryJiipHe BHUBYEHHSI JOCSITHEHb y cdepl MNpOeKTyBaHHA 1
PO3BUTKY BUPOOHUYHUX CTPYKTYP 3 METOIO 3a0e3MeueHHsT MOO1ILHOCTI
Ta aJanTUBHOCTI CTPYKTYpH HiJMNPUEMCTB J0 HOBOBBEIICHb 1 HOBOI

IPOMYKILT;

- ONITUMI3allisl KIUIBKOCTI 1 pO3MipiB BUPOOHMUUX TMIAPO3ALTIB
M1ANPUEMCTBA;

- 3a0€e31eueHHS palioHAIbHOTO CIIBBIIHOIIIEHHS MIK

OCHOBHUMHU, JOTIOMI>XHUMU 1 00CITYTOBYIOUUMH MMiIPO3/IITIAMU;
- 320€3MeUYeHHsI KOHCTPYKTUBHOI OJHOPIAHOCTI MPOAYKIIi, IO
BUITYCKA€ETHCS;
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- pallioOHaNBHICTh IJIAHYBAaHHSA TIAPO3JAUIIB 1 TEHEPaIbHOTO
IJIaHy MiANPUEMCTBA,;

- MIABMIIICHHS PI1BHS aBTOMAaTH3allii BAPOOHUIITBA;

- 3a0€3MeUeHHs]  BIJAMOBIJIHOCTI  KOMIIOHEHTIB  BUPOOHUYOT
CTPYKTYpU  MIANPUEMCTBA  MPUHIMIAM  MPOMOPIINHOCTI  3a
BUPOOHUYOIO MOTYKHICTIO, TPOTPECUBHOCTI TEXHOJOTTYHUX MPOIIECIB
(3 TOYKM 30py BHMOI KOHCTPYKIIi), piBHIO aBTOMAaTHU3aIlli,
kBaidikaii KaJpiB Ta IHIIUM MapaMeTpam;

- 3a0€3MEYEHHs]  BIJANOBIAHOCTI  CTPYKTYpH  TPHUHIMIIAM
MPSMOMOTOKOBOCTI TEXHOJIOTIYHUX TMPOIIECIB 3 METOK CKOPOYCHHS
TPUBAIOCTI (LIUIAXY) MTPOXOJKEHHS TPEIMETIB Tpalli;

- 3a0€3Me4YeHHS BIAMOBITHOCTI PIBHS SIKOCTI MPOLIECIB y CUCTEMI
(BUpOOHMYIN CTPYKTYp1 MIAMPUEMCTBA) PIBHIO SKOCTI BXOJ1y CHCTEMHU.
Toni 1 Bux1J1 cucteMu Oyie BUCOKUM;

- CTBOPEHHS BCEpPEIMHI BEIMKOIO IiANpueMcTBa (00'€THAHHS,
aKI[IOHEPHOT'O TOBApHUCTBA, (QipMH Ta 1H.) IOPUANYHO CAMOCTIMHUX
IplOHUX OpraHi3aliil 3 NPeIMETHOI, TEXHOJOTTYHOIO CIeliani3alli€ero
BupoOHuITBa [11].

6.7.lUnaxwu BAOOCKOHAQNeHHHA BUPOOBHYV
ni AnpunemMcTBa

KoxkHoMy eTamy pO3BUTKY MHPOMHCIIOBOCTI BIJNOBIJA€ TMEBHA
BUPOOHHUYA CTPYKTypa MIANPUEMCTBA, sika 0araTo B 4OMY CIpUSIE
M1JBUILEHHIO €(DEeKTUBHOCTI pOOOTH MiANPUEMCTBA.

Ha nouatkoBoMy eTami pO3BUTKY INPOMHUCIOBOCTI BUHUKAJIU
yHIBEpCallbHI MIANPUEMCTBA, 10 OyJauM CKJIAAHOI BUPOOHUYOI
CTPYKTYPH, OCKIJIbKH MaJIu MOBHUN HAOIp 3aroTiBeIbHUX, OOPOOHUX 1
BUpOOHMYMX 1eXiB. Taka BHpoOOHMYA CTPYKTypa JaBajia 3MOTY
BUKOHYBaTH OyJb-fiK€ BHUpOOHHWYE 3aMOBJICHHS, 3abe3leuyBala
HIJIPUEMCTBY BUCOKY KOHKYPEHTOCIIPOMOXKHICTh, HE3AJIEKHICTh Bij
30BHIIIHIX YMOB, TEPII 3a BCE BI1J] HEPO3BUHEHOCTI TPAHCIOPTHUX
3aco0iB. Ha mpoMy etami poO3BUTKY MNPOMHUCIOBOCTI O€3pO3IiIbHO
MaHyBaB TEXHOJOTTYHUHN THUI MOOYJIOBU BUPOOHWUYOI CTPYKTYpPH, IO
OyJIO 3yMOBJICHO ICHYIOUMM PIBHEM PO3BUTKY T€XHIKHU. Takuil piBEeHb
PO3BUTKY TEXHIKM 3MYIIyBaB pPO3TAllOBYBaTH OOJaJHAHHS 3a
rpyrnamMu OJHOPIAHUX BEPCTATIB.
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Takoxx  maHyBaHHS  TEXHOJOTIYHOTO  THUIY  BUPOOHHYOL
CTPYKTypHu OyJI0 MOB'SI3aHO 3 THUM, III0 Ha BHPOOHHUIITBI TEepeBaKaIu
OJIMHUYHUU 1 CEpiiHUNA TUITU BUPOOHHUIITBA.

P03BUTOK HapOIHOTO rOCMOAAPCTBA BUKJIMKAB BEJIMKY MOTPEOyY
B MalllMHAX, a OT)KE, Y BEIMKHX CIHEI1ai30BaHUX MAITHHOOYIIBHUX
3aBojax. HaykoBO-TEXHIYHMI MPOrpec CHpPUSB CTBOPECHHIO OUIBII
JTOCKOHAJIMX TEXHOJIOTIH, BHHHKHEHHIO 3aBOJIB 3 MPEIMETHOIO
nmoOymoBor0  00poOHMX  mexiB. OmaHaK 3aroTiBelibHa  CTafis
BUPOOHUYOTO MpOIECy Bce Iie Oyjia HEBi'€MHOI YAaCTUHOK Maike
KOKHOTO (HaBiTh CEPEAHBOTO 1 MAajoro) IMiIIPUEMCTBA, MPUIOMY
3aroTIBEJIbHI LIEXH 3AJIUIIAIACS CIELiaT130BaHUMU TEXHOJOTTYHO.

[Tomanpinii Mporpec TEXHIKU 1 TEXHOJIOT1i BUPOOHUIITBA CIIPHUSIB
CTBOPEHHIO HACKPI3HUX MPEAMETHO-3aMKHYTHX 1I€XIB 1 JUIbHUIIb, K1
o0'eTHaM 3aroTiBeNbHI 1 00pOOHI omeparrii.

EdexTuBHICTh MPEIMETHO-3aMKHYTHUX JUIBHUIb JTOCSTAETHCS B
pe3yabTaTi CKOPOYEHHSI 1 CHPOIICHHS BHYTPIIMIHHOBUPOOHUYOTO
KOOIEPYBaHHS 32 PaXyHOK CKOPOYEHHS KUIBKOCTI JUIbHULIb, HA SIKUX
NpPOXOJATh OOpOOKY KOXHA JeTaldb, BY30J], BHUPIO; 3HIKCHHSA
KUIBKOCTI,  PI3HOMAHITHOCTI ~ MApUIPyTIB 1  HOMEHKIATYpHU
0o0OpoOIIOBaHMX BUPOOIB HA MUIBHUII; CKOPOYEHHS BTpaT 4acy Ha
NepeHaNaroKeHHsl 00JaHaHHS; 3MEHIICHHS MDKIUIBHUYHOTO Ta
MDKOIEPALIHHOTO Yacy MPOJIeKYyBaHHS JETaJeH.

EdexTuBHICTE TPEAMETHO-3aMKHYTHUX II€XIB BHUPAXAETHCS B
NIJBUILIEHH] TPOJYKTHUBHOCTI TMpall pOOITHUKIB 1 3HUKEHHI
co0IBapTOCTI MPOAYKIII y 3B'A3Ky 3 TUM, 110 HIJBUIIYETHCS
BI/INOBIJIAJIbHICT KEPIBHUKIB BUPOOHWUYMUX IMIJIPO3AUIB 3a BHUITYCK
MPOAYKIIi, 3aKPITJICHOT 32 11€XOM, Y BCTAHOBJICHI TEPMiHU, B 3a/IaHil
KUIBKOCTI 1 BIAMOBIHOI IKOCT1. CTBOPIOIOTHCS CIPUSTINBI YMOBU TSI
BIIPOBA/KEHHA TMOTOKOBUX METOJIB OpraHizaiii BUPOOHHUIITBA,
KOMIUIEKCHOI MeXaHi3allii 1 aBToOMaTHu3ailii BUPOOHUYUX IIPOIIECIB,
CKOPOYY€ETHCSI TPUBAIIICTH BUPOOHUYOTO IIUKITY BUTOTOBJIEHHSI BUPOOIB.

BaxnuBuil 1uIsX BIOCKOHAJIIGHHS BHUPOOHUYOI CTPYKTypHU
MIINPUEMCTB — 3MEHIICHHS TIUTOMOiI Bark JOMOMDKHHX 1
0OCIIyrOBYIOUMX IEXIB 1 CIYX0 0€3 MIKOAM JJIsi HOpMalIbHOI poOOTH
OCHOBHOrO BUpOOHMIITBA. Lle Moxe OyTH HOCATHYTO 3a paxyHOK
PO3IIUPEHHS  KOOIMEpPYyBaHHSA MIANPUEMCTB 3  OOCIYrOBYBaHHS
BUPOOHHUIITBA Ha OCHOBI CTBOPEHHS CIICIiali30BaHUX PEMOHTHHX Ta
IHCTpyMEHTAIBHUX 3aBOoMiB. llepemaya KamiTaapbHOTO 1, YacCTKOBO,
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Majoro pEeMOHTY OOJaJHaHHS, BHUTOTOBJICHHS IHCTPYMEHTY Ha
Creliari30BaHl 3aBOJAM HAJAACTh MOXKIUBICTb a00 JIKBITYBaTH PsJI
JOTOMDKHHMX 1 OOCITYyTOBYIOUMX MIIPO3/UIIB, a00 3HAYHO CKOPOTUTH
YUCENbHICTh MPaIIBHUKIB Y HUX.

Huni  Garato  3aroToBOK  Juisi  J€Talied  OTPUMYIOTb,
BUKOPUCTOBYIOUM HEJOCKOHAJl METOJAM I1X BHUTOTOBJICHHS. Jls
JOBEJICHHSA JIeTaliel J10 HEOOXIAHOTrO CTaHy BHKOPHUCTOBYETHCS
MexaHlyHa o00poOka. Bucoka mnuToMa Bara MeXaHIYHHUX IEXIB Yy
BUPOOHUYIN CTPYKTYpl TMIJANPUEMCTBA € TOKa3HUK BIJICTAIOCTI
BUKOPHUCTOBYBAaHUX HA 3aroTiBEJIbHINA CTajli BUPOOHUYOrO MPOIECY
TEXHIKM 1 TeXHojorii BupoOHUITBA. CKOpOYEHHS MHTOMOI Baru
MEXaHIYHUX 1I€XIB Y BUPOOHUUIN CTPYKTYpi MIAMPUEMCTB 32 PaXyHOK
BIIPOBA/)KEHHSA MPOTPECUBHUX METOMIB OTPUMAHHS 3arOTOBOK —
TOYHOT'O JIUTTS, 3BApIOBAHHS, TOYHOTO INTAaMITyBaHHS — 3a0e3mnedye
3HAYHUN €KOHOMIYHUN €(EeKT Ha OCHOBI CKOPOYEHHSI TPYJAOMICTKOCTI
O0OpOOKHM 3aroTOBOK 1 3HIKCHHS BHUTpPAT CHUPOBHUHH, MaTrepiajiB Ha
KOXHY JIETallb BUPOOY.

Ckn1asoBoIO YaCTUHOIO BUPOOHUYOTO mporecy  Ha
MIJNPUEMCTBAX € 3aroTiBelibHA CTajisd. 3apa3 3aroTiBEJIbHI LEXU Y
CBOil BUPOOHHYIN CTPYKTYpl MAIOTh HE TUIBKA CEpPeAHl 1 BEJHKI,
HaBITh 1 MaJll MIAMPUEMCTBA. Y CTAaTKyBaHHS 3aroTiBEJIbHUX LEXIB Ha
CEepeaHIX 1 MaJuX MIJNPUEMCTBAX MA€ HU3bKUWA KOE(IIIEHT 3aBaHTa-
YKeHHsI, CaM1 3aroTIBEJIbHI 1IeXU 3aiiMar0Th 3Ha4H1 BUPOOHUY1 IUIOIII].

Ilepenavya BUpOOHUIITBA 3arOTOBOK Ha CIIEIliajli30BaHi 3aBOIH,
€ B pe3yJibTaTl CTBOPIOIOTHCS YMOBHU ISl CEPIMHOTO 1 MacoBOTO
BUPOOHUIITBA, JACTh 3MOTY KOXXHOMY OKPEMOMY MiJAMPUEMCTBY HE
MaTh y CBOid BUPOOHWYIA CTPYKTYpl NPECOBUX, 3BAPIOBAJIBLHHUX,
JUBAPHUX JUIHHUIL.

TakuMm 4YMHOM, aHai3 UUISIXIB YJOCKOHAJEHHS BUPOOHUYOI
CTPYKTYpH TOKa3ye, 10 B MEPCIEKTUBI MIANPUEMCTBA MalOTh JINTH
Takol BHPOOHMYOI CTPYKTypH, J€ He OyAe 3aroTiBeIbHHUX 1
IHCTpYMEHTAIBHUX 1EX1B, JIe Oy/l1e CKOPOUEHO KUIbKICTh MEXAHIYHUX 1
PEMOHTHHX II€XIB. YC€ 1€ JO03BOJUTh 3HAYHO CKOPOTHUTH KUIBKICTh
MpaliBHUKIB Ha JIONMOMDKHHUX 1 OOCJIYroByIOUMX MpoIecax
BUPOOHMUIITBA, HA 3aroTiBEJBHIM CTajii BUPOOHMYOTO MpOIIECy, Ha
0o0poOJIIOBaNbHIN CcTajlli, a OTXKe, 3HU3UTH COOIBApTICTh MPOIYKIIii,
301IBIIMTH MPUOYTKOBICTH 1 peHTa0ebHICTh BUpOOHHUIITBA [11].
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6.BBMPOOHMNYIOCTMOTYDHHINPUEMCTBa

Ha mignpueMcTBI mporpaMa BHUIYCKY MPOJYKIIT BU3HAYAETHCS
BUXOJASMYM 3 TakuX (PakTopiB, SIK: CYKYIHICTh MOMUTY Ha BUPOOJIEHY
HUM MPOAYKILiO 1 BUPOOHUYA MOTYKHICTh MIMPUEMCTBA.

l JiesB dzd yO ¢ slskzy dz' mis+ f" HYfted  d3ml
1€ TMOTCHIIMHO MOXJIMBUU PIYHUN (KBapTaJbHUM, TOAMHHUN 1 1H.)
oOcsT BUITYCKY IPOAYKIIii, poOIT, MOCIYT Ta 1H. HEOOX1AHOT KITBKOCTI
NpU 3aJ]aHUX HOMEHKJIATYpl 1 aCOPTUMEHTI Ha OCHOBI MPOTPECUBHUX
HOPM BHUKOPHUCTaHHS YCTaTKyBaHHS 1 BHUPOOHMYMX TIUION] 3
ypaxyBaHHAM 3IIMCHEHHS 3aXxOJ[IB 3 MPOTrPECUBHOI TEXHOJIOTII,
niepeIoBoi oprasizaii mparti i Bupoouuirsa [30].

[Ipy nmmanyBaHHI Ta aHadi3l JIUIBHOCTI  MIANPUEMCTBA
PO3PI3HAIOTh TPU BUIU BUPOOHUYOI MOTY>KHOCTI.

1.1 jtemy § CIsd o dzO o d tc 5B dzgixpapaxact tsls Iz
OUiKyBaHI 3MIHM TEXHOJOTrii 1 opraHizamii BHPOOHHMIITBA,
HOMEHKJIATYpH OCHOBHOI MPOIYKIIi, 3aKjajeHl B TMEPCIEKTUBHUX
IJIaHax MiANpUEMCTBA.

2.1 5] S IsdzO 9 d tc 5B dzefpu®coGhrBMSZBdY M IS
oOcsr BUIYCKY MPOAYKIIi YMOBHOT HOMEHKJIATYPH B OJIMHHUINIO Yacy,
3aJlaHy TMpU MPOEKTYBaHHI a00 PEKOHCTPYKIII MIAMPUEMCTBA, LIEXY,
ninpHuIl. Lleld oOcsar € QikcoBaHMM, TOMY IO pPO3paxOBaHUU Ha
MOCTIHY YMOBHY HOMEHKJIATypy NPOIYKIIi 1 TOCTIHHUN PEKUM
po6oTu. OMHAK 13 YacOM Yy pe3yjbTaTi PEKOHCTPYKIlI Ta TEXHIYHOTO
nepeo30pO€EHHs], BIPOBAIKEHHSI HOBUX TEXHOJIOTM Ta 1H. MOYaTKOBA
MPOEKTHA TMOTYXHICTh 3MIHUTHCS, ajie Oyne 3adikcoBaHa SIK HOBA
MIPOEKTHA MOTY>KHICTb.

3.r "8 yo ftetsi ¢ Is dzOmigrprsMstray| rilzo0Ri8aE
HOro TOTEeHIIWHY 3/1aTHICTh BUPOOUTH MPOTATOM KaJEHIAAPHOTO
nepiojy MakCUMallbHO MOXJIMBY KIJIBKICTh MPOJYKIIii, mependayeHy
MJJAHOM BUPOOHMIITBA TOBApHOI MPOAYKIIII 3aJJaHOi HOMEHKJIATYPH 1
aKocTl. BoHa Mae quHaMiIYHUN XapakTep 1 3MIHIOETHCS BIAMIOBIIHO 10
OpraHizaliiHO-TEXHIYHOTO  PO3BUTKY BHUpOOHHITBA. Tomy ii
XapaKTepU3yITh KiJIbKa MOKA3HUKIB:

- MOTYKHICTh Ha MOYaTOK TIAHOBOTO TMepioay (BXiaHA);

- MMOTYKHICTh Ha KIHEI[b TIJIAHOBAHOTO Mepioay (BUXIIHA);

- CEpeHbOPIYHA MTOTYKHICTb.
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~ ' H dzO o d toc s B dzd y Qiignpiferisdz 3—dz'udnls -

NOTY)KHICTh Ha TOYaTOK IwiaHoBoro mepiogy. | d - H dzO 9o J tetsSE
f sls zy dz— fipdayxuicte Ha KiHEeNb IUTAHOBOTO TEPIOTY, SKa
BH3HAYAETHCS SIK anreOpaiuHa cyma BX1JHOI MOTY>KHOCTI, IO Tisja Ha

moJyaToK poky (Ha 1 ciuHA), 1 HOBOI MOTYXXHOCTI, IO BBOJHUTHCS
IPOTATOM POKY 1 BHOyBa€ B IIbOMYy caMoMy poli. & J t6 ] H dz! Stc’
9 JtetsB dzd YO {—idstanyxtrcr) sy mae mianpueMcTBo B
CEpPEIHbOMY 3a PIK 3 ypaxyBaHHSIM MNPUPOCTY Ta BUOYTTS HasIBHUX
MOTYKHOCTEM.

BupoOGHrya moTyKHICTh BUMIPIOETHCA B THX CAMHUX OJIMHMIISAX,
10 1 BUpOOHWYA TTporpama (IITyKax, TOHHAX, METpax 1 T. 11.).

BupoOHu4a MOTY>XHICTh MIANPUEMCTBA — 11€ 3MIHHA BEJIMYMHA.
Bona 3MiHIOETBCA 3 9acoM, TOOTO 30UIBIIYETHCS a00 3MEHITYETHCS.
Ha 3MiHy BUpPOOHMYMX MOTYXKHOCTEH BIUIMBAIOTH Oarato (hakTOpIB.
Ochb aesikl 3 HUX:

- CTPYKTypa OCHOBHHMX BHPOOHWYWX (OHAIB, MUTOMA Bara ix
AKTHUBHOI YaCTHHU;

- piBEHb MPOTPECUBHOCTI TEXHOJIOT1M HAa OCHOBHUX BUPOOHUUUX
mpoiiecax;

- IPOAYKTUBHICTh TEXHOJIOTTYHOTO OOJIaIHAHHSI;

- pona wyacy omHOro BepcTaTa (arperaTy), HOpMa 4Yacy Ha
00pOOKY (BUTOTOBJICHHS) OAUHUII TPOAYKIIIi, TO.

Ao 1ex, AIIbHUIS OCHAIEH! PI3HOTUIHUM OOJIagHAHHSIM,
BUPOOHNYA MOTYKHICTh BHU3HAYAETHCS POTYKTHBHICTIO
(IpOIYyCKHOIO CIIPOMOKHICTIO) TAPKY MNPOBIJHUX TPYI YCTATKyBaHHS,
[0 XapaKTEePU3YyIOTh NPOPiiIb HHOTO MIIAPO3LIY.

BupoOGHruya nOTYXXHICTh MiANpHeMCTBA (LEXy, UIbHHUIN) €
KATEropi€ro TUHAMIYHOK, 3MIHIOETHCSI TIPOTITOM ILUIAHOBOTO MEPIOAY.
i 3MiHM 0OYMOBJICHI TAKUMH (haKTOPAMHU:

- 3HOCOM 1, OTK€, CIUCAHHSM 1 BUOpaKOBYBaHHSM 00JIaIHAHHS;

- BBEJICHHSIM B €KCIUIyaTalil0 HOBOTO OOJaJHAHHS 3aMiCTh
3HOIIIEHOTO;

- MOJIEpHi3aIli€r0 oOJagHaHHS IMiJl Yac KaIiTaIbHOTO PEMOHTY,
10 MOK€ 3MIHUTU MOTO TPOTYKTUBHICTB;

- PEKOHCTPYKIIIEI0 1 TEXHIYHUM MEPEO30POEHHSAM  yChOTO
HiAIPUEMCTBA 200 OKPEMUX HOTO BUPOOHUYMX MiAPO3ILIIB Ta 1H.

3 METOI0 TJIaHYBaHHS BUPOOHUIITBA HEOOXIJTHO BIJCTEKYBATH 1
CBO€YACHO YTOYHIOBAaTH (DaKTUUHY TMOTYKHICTh MignmpueMctBa. Lle
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3MIMCHIOETBCS  3a  JIOTIOMOTOI0  CEPEAHLOPIYHUX  BHPOOHUUMX
MOTY>KHOCTEH: 1110 BUOYBa€ 1 BBOJUTHCSI.

BupoOHM4a TOTYXXHICTh CEpeAHbOpiYHA, 10 BUOYBaE M pyo,
BU3HAYAETHCA AK CymMa BHUPOOHMYMX MOTY>KHOCTEH, 10 BUOYBaIOThH
Maus, TOMHOKEHAa Ha KINBKICTh MicsiiB ffj, 10 3aauIIarOTBCS 3
MOMEHTY BUOYTTS JIO KiHIIS TIEBHOT'O POKY, Ta MoJiieHa Ha 12:

aa{ 9 Q]I
:[fnaq’B:l—zq- (6.5)

Bupo6Hrya nmoTyXHICTh CEPEAHBOPIUHA, 110 BBOTUTHCS Mc gpoy ,
BH3HAYAETHCA SK CyMa HOBHX IOTYXHocTed My (y HOpIBHIHHHX
OJIMHUIISIX HATypajdbHOTO ab0 TPOIIOBOTO BUPAKEHHS), MOMHOXKEHA
Ha KUIBKICTh MICAIIB 3 iX BHKOPUCTaHHSIM 10 KiHIS poky i Ta
nojijeHa Ha 12:

_AM, 0 .
o = (6.6)
3 ypaxyBaHHSIM 3a3HAUYCHUX I[IOKa3HUKIB, KpPIM BUPOOHUYOI
NOTYKHOCTI Ha TIOYaTOK POKY (BXigHAa MOTYXHICTh M,y), BH3Haua-
I0ThbCS 11 IpUPICT ab0 BUOYTTS MPOTATOM POKY B 1-My Micsii M, a
TaKO0X BUXIJIHA MOTY>KHICTbh Mgx , TOOTO MOTYXHICTh Ha KiHEIb POKY:

Iad.-."__:[ aﬁoa)[i. (67)

HepiBHOMIpHICT, ~ 3MIHM  TOTYXKHOCTI ~ MPOTATOM  POKY
00yMOBIIIO€ HEOOX1AHICTh BU3HAYEHHS 11 CEpeIHHOPIYHOTO 3HAUCHHS:

1 2 .
M _=M_°—g DM (12-
o =My " oa (A2-10) (6.8)

i=1

3a  JaHUMHM  PO3paxyHKIB  BUPOOHMYMX  MOTY>KHOCTEU
CKJIaJIal0ThCs 3BITHI Ta IJIAHOBI OajlaHCU BUPOOHUYUX MOTYKHOCTEH.
[Ipu ckiamanHl OanaHCy 3a 3BITHHHM pIK TOTYXKHICTh Ha IOYaTOK
3BITHOTO TIE€PIOy MPUUMAETHCS 32 HOMEHKIJIATYPOIO 1 B aCOPTUMEHTI
MIPOJIYKIIIi POKY, 1110 TIEPEAYE 3BITHOMY, a MOTY>KHICTh HAa KIHEIb POKY —
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3a HOMEHKJIAaTYpOIO 1 B aCOPTUMEHTI MPOAYKIlii 3BITHOTO POKy. [Ipm
po3poOIll OamaHCy Ha IJIAHOBHM TIEpIOJ TMOTYXHICTh Ha IMOYaTOK
nepioy MPUUMAaEThCS 38 HOMEHKJIATYPOIO 1 B aCOPTUMEHTI ITPOAYKITIT
3BITHOTO POKY, a MOTY>KHICTh Ha KiHEllb Mepioay (PoKy) — 3a HOMEH-
KJIATypOIO 1 B ACOPTUMEHTI MPOAYKIIii MJIaHOBOTO TMepioAy (Poky).

Ha BupoOHHMYY IIOTY>KHICTh BIUIMBA€ BeJIWYE€3HA KUIBKICTh
daktopiB. Ilpu 1mpomy xapakTep iX BIUIUBY pI3HUNA 1 3MIHIOETHCSA
ictoTHO. CTOCOBHO /10 KOHKPETHMX YMOB MOXXHa pO3paxyBaTd N-HY
KUIBKICTh 3HAY€Hb BUPOOHUYOI MOTYXKHOCTI. 3aBAaHHS 3BOJUTHLCA J10
BU3HAYEHHS OMNTHUMAJIBHOI BEJIUYMHU BHUPOOHUYOI TOTYXKHOCTI 3a
JIOTIOMOTOI0 JTOCHIKeHHST (DYHKIT Ha €KCTpeMalbHICTh. i1 1bOoro
BUKOPHUCTOBYIOTHCSI METOIU JIIHIMHOTO MPOrpamMyBaHHS.

[Ipu posrmsaai  dakTopiB, 10 BIUIMBAIOTH HAa BHPOOHUUY
MOTY>XHICTh, B iX B3a€MO3B'A3Ky BUSIBIISIETCS Taka OCOOJIMBICTB: YCi
BOHM BHU3Ha4aroTh (GOHJ poOOYOro 4Yacy, MAaIIWHOMICTKICTb,
TPYAOMICTKICTh HPOAYKIIi 1 3alHATICT, OOJaJHAHHS TPU BUITYCKY
NPOAYKIIII MEBHOI SIKOCTI 1 MeBHOro tumy. [[pruHIMIIOBA 3aJI€KHICTh
BUPOOHMUYOI MOTY>KHOCTI M, Bif 3a3HaueHUX (HAKTOPIB Ma€ TaKUM
MPUHITATIOBUI BUTJISI;

| (6.9)

ne f — KUIBKICTh THIIIB IPOTYKIIii;

B — ¢donn pobovoro yacy BUpOOHMYOI OAMHUILI OPOAYKIi 1-TO
THUITY 32 OJWH ITUKJI, TO/I;

Ji — o0csT MpOAYKIIii i-TO TUITY, BUPOOJICHOT 32 OJMHHUITIO Yacy (3a
OJIMH LIMKJI), IIT.;

Ni — TUTOMa Bara MPOAYKIli i-TO THUITy B 3arajbHOMY BHITYCKY
MPOAYKII (32 OAWH ITUK).

AHaJli3 HaBEJEHOI 3aJeKHOCTI IMOKa3zye, 10 Ha BUPOOHUUY
MOTYXXHICTh 1CTOTHO BIUIMBAaE (OHA dYacy poOOOTH BHUPOOHHUUYOTO
oOJaHaHHA, 10 3JICKUTh Bl PEXKUMY POOOTH MIANPUEMCTBA. Y
MOHATTS PEXKUMY POOOTHU MIANPUEMCTBA BXOASATh KUIBKICTH POOOUMX
3MiH, TPUBAIICTh POOOYOro JHS 1 poOOUOi 3MIHHU.

3alie’)KHO  BIJI ypaxoOBaHUX BTpaT Yacy TNpPH PO3PAXYHKY
BUPOOHUYOI MOTYXKHOCTI 1 IUIAHYBAHHSI PO3PI3HAIOTH (HOHIU Hacy
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poboTH oOnagHAHHS: KaJeHIApHUM, HOMIHANBHUM (PEKUMHHIN),
niicHui (poOounii) ado MIaHOBHHA.

Kanenmapauii dona yacy poOotu oOnamHaHHs Dy CIyKUTb
0a3010 OJi1 pO3paxyHKY IHIIMX BUAIB (POHAIB 4YaCy BUKOPUCTAHHS
oOJlalHaHHS 1 BUBHAYAETHCS K IOOYTOK KUIBKOCTI JHIB Y IIOTOYHOMY
KaJeHapHOMY niepiofii [k Ha KUIBKICTh TOJIUH Ha J00Y:

D= Il 24. (6.10)

Hominanbauil (pexxumuuii) pona yacy pobotu obnannanug @,
3QJIEKUTH B1JI KUIBKOCTI KaJdeHJApHUX JHIB [l 1 KUIBKOCTI poOoYmMX
THIB y pori [y, a TakoX BiJ IPUNUHSITOTO PEKUMY 3MIHHOCTI POOOTH
Ha 7100y

(Dp: I[H -1, (611)

1e t — cepeaHs KUIbKICTh poO0TH oOnagHaHHs Ha 00y B poOoui JH1
3a TMPUUHIATUM PEKUMOM 3MIHHOCTI 1 3 ypaxyBaHHSIM CKOPOYCHHS
TPUBAJIOCTI 3MiHU Y CBSITKOBI JHI.

Jns mignpueMcTB 3 O€3MEpEepBHUM MPOIECOM BUPOOHMIITBA
¢oHn dacy poOOTH yCTaTKyBaHHS 1 BHUPOOHMYA TMOTYXKHICTh
PO3pPaXOBYIOTHCS BUXOJAYU 3 TPU-, HOTUPUIMIHHOTO PEXKUMY POOOTH.
A0 OCHOBHI ILIEXM MIANPUEMCTBA MPAIIOIOTh y JBl 3MiHU (200
MEHIIIE, HDXK Yy JABI 3MIHH), (OHA dYacy poOOTH OOJIaTHAHHA 1
BUPOOHHYA TOTYXXHICTh  OOYMCIIOIOTBCSI  BUXOASIYM 3 JIBO-,
TPU3MIHHOTO PEKUMY POOOTH.

Hivicauii  (pobouwnii, HoOpMaTtuBHHI) (OHA dYacy poOOTH
obnmanHanHs D, MOPIBHIOE PIZHUIII MK PEKUMHUM (HOMIHAIHHUM)
dbong0M y norouHomy nepioai @, Ta CyMOIO BUTpAT Yacy Ha PEMOHT,
HAJIAaro/XKEHHS 1 T. JI. IPOTATOM POKy Th, TOI:

O,=Dp— Ty (6.12)

Yac Ha peMOHT, HAJIArOA>KEHHS TOIIO BPaXOBYETHCA TUIBKU TO],
KOJIM 3a3HaY€H1 omnepallii BUKOHYIOTbCS B poOouHnii yac.
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69O E(PeK TMBHI CTb BUKOPUCTAHHA

B W[

ni gnpnemcTBa Ta wWnaxwuw T71T ni agBuuweHd

[Toka3HUKU BUKOPUCTAHHS BUPOOHUYOT MOTY>KHOCTI CKJIaAar0Th
CUCTEMY TMOKAa3HUKIB, 10 BUPAXalOTh CTYMHiHb BUKOPHUCTAHHS
BUPOOHUYOI TOTYXHOCTI. BOHM naloTh 3MOTy BHSIBUTH pE3EpBU
BUPOOHUIITBA 1 € TMOKa3HUKaMH HOro e(geKTUBHOCTI. Po3risHemMo
NOKa3HUKH, 1110 XapaKTEePU3yIOTh BUPOOHNYY NOTYxHIicTh [30]:

- KOe(IIIEHT BUKOPUCTAHHS  CEPEIHBOPIYHOI  MOTYKHOCTI
nianpueMcTBa. BiH sBisge co0o0r0 BITHOIIEHHS OOCATY TUIAHOBOTO
BUITYCKY MPOAYKII 1 CepeTHbOPIYHOT BUPOOHUUOT MOTY>KHOCTI;

- Koe(DiIleHT BUKOPHUCTaHHS MPOEKTHOI1 MOTY>KHOCTI
nignpuemMctBa. Bin siBise co60r0 BigHOIIEHHS (aKTUYHOTO OOCATY
BUPOOJIEHOT MPOAYKIIII A0 MPOEKTHOI MOTYX HOCTI MiAITPUEMCTBA.

AHani3 HaBeJeHUX KOe(DIIIEHTIB IMOKa3ye, YW ICHYIOTb Ha
H1ITPUEMCTBI pe3epPBU BUPOOHUYHMX MOTYKHOCTEH.

B ymoBax pMHKOBUX BIAHOCHH MJIS IIBHUIKOTO pearyBaHHsS Ha
3MIHA CIIOKMBYOTO TIOMUTY IMIJANPUEMCTBAM HEOOXITHO MaTu
pe3epBHY TMOTYXHICTh. lle 103BoJise iM Ha 1HUX PE3EPBHUX
BUPOOHUYUX TMOTY>KHOCTSIX OCBOIOBAaTHM HOBI BUJM MPOAYKIi. Takui
MIIX1 Ja€ 3MOTY CKOpPOUyBaTH dYac IMEpexXoJy BUPOOHHUIITBA Ha
BUITYCK HOBUX BUPOOIB.

IcHye TakoX HH3Ka I1HIIMX TOKAa3HUKIB, SKI JIOMOBHIOIOTh
XapaKTePUCTUKY BUPOOHUYOT MOTY>KHOCTI:

- Koe(ilieHT eKCTeHCHMBHOCTI HaBaHTaKeHHs oOjamHaHHS K.
XapaKTepU3y€ BUKOPUCTAHHSA YCTAaTKyBaHHS B Yacl 1 BHU3HAYAETHCS
BIIHOUIEHHAM (QOoHAY Yacy (akTHU4HOi poOOoTH obOnamHaHHS Dy 10
m1aHoBoro edextuBHOro ¢GoHay vacy pobotu @ 3a TOM camuii
nepio:

>

w
w

/\ . 1

Se= (6.13)

Q—

- Koe(lli€eHT I1HTEHCUBHOTO HaBaHTaXEHHsA oOmamHaHHa Ky
XapakTepu3y€e BUKOPHUCTAHHS OOJIQHAHHS IIOJ0 MPOTYKTHUBHOCTI
(DOTY’>XHOCTI) B OJMHHUIIO Yacy 1 BH3HAYAETHCS BIJHOIICHHSIM
(akTUYHOrO 00CATY BUITYCKY Npoxykuii (podotn) By B oauHuIO
yacy (roJMHYy) J0 BCTAHOBJIEHOT HOPMU BUPOOJIECHHS POAYKIIi By!
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B<b
K, = B (6.14)

1
II

- Koe(ilIEHT BUKOPUCTAHHA 00JIaIHAHHS 32 MOTYKHICTIO!

wW
K, =———=
"L N, K (6.15)

ne W — BuUTpara €JNEKTpPOeHeprii oOJagHaHHSA, M0 Mae€
€JICKTPOIIPUBO/I, 3a aHAJII30BaHM Tiepiof, KBT rox;

ty — MamMHHMA Yac poOOTH 3a aHAII30BaHUM MEPio, TOI;

Nw — MOTY>XHICTh BCTAaHOBJICHOTO €JIEKTPOIPHUBOJA HA LBOMY
oOJsagHaHHI, KBT;

Kw — KoeQillieHT BUKOPUCTAHHS IOTYKHOCTI BCTaHOBJICHOTO
€JIEKTPOIIPUBO/IA;

-  J00yTOK KOE(III€EHTIB €KCTEHCHUBHOTO 1 I1HTEHCHUBHOIO
HaBaHTaXEHb OOJIAJIHAHHS Ja€ CyMapHE YSBJICHHSA IIpO PIBEHb
BUKOPHUCTAHHS 00JIaIHAHHSA SIK 32 TPOJAYKTHUBHICTIO, TaK 132 4aCOM

Ky =K. Ky (6.16)

- Koe(dimieHT 3MIHHOCTI oOsiagHaHHS Ksy 3aCTOCOBYETHCS AJIs
OIIIHKH PIBHS 3aBaHTA)KCHHS YCTAaTKyBaHHS 1 pO3paxyHKy BUPOOHUYOT
MOTY>KHOCTI M1IMPUEMCTBA 3 nepepruBYACTUM IpOIECOM
BUpPOOHUIITBA. BiH  BHU3HA4Yae€ThCAd  BIJHOIICHHSAM  KiJIBKOCTI
BIIMPAIlbOBAaHUX MAaITMHO-3MIH (BepcTato-roauH) tc 10 3arajibHOi
KUTBKOCT1 BEpCTaTIB (MAIlIMH, arperaTtiB), 3aKpiryICHUX 3a AUILHUIICIO,
nexom, mianpuemMctsom N:

S L o5 (617)

L
N ’

- KOeIIIEHT 3aBaHTAXKECHHS (BUKOPUCTAHHS) arperariB, MalllvH,
YCTAHOBOK, oOnagHaHHs K, 3acTOCOBYe€TbCSI i1 OIIHKK PIBHS

BUKOPHUCTAHHS OOJaJHAHHS MIANPUEMCTB 3 O€3MEPEPBHUM IPOIECOM
BUPOOHHUIITBA 1 BUBHAYAETHCS 32 POPMYJIIOHO:
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KSZf
mé, -

(6.18)

ne B — piunuii o6ciIr BUMYCKY NPOIYKIIl B HATypaTbHUX OJAMHUIIX
BUMIDY;
[I — BcTraHoBieHa (MpoekTHA) 1000Ba (TOJIMHHA) MPOIYKTUBHICTh
OJMHUII 00aJHAHHS Y BIAMOBIIHUX HATypaTbHUX OJUHUIISIX BUMIPY;
®, — piuHuid AicHUNA (QOHA Yacy OJMHHUII OOJagHaHHS, 00
(rom).

[Topsn 3  pO3MISHYTMMM  KUIBKICHUMU  TOKa3HUKAMH
3aCTOCOBYIOThCSI BapTICHI, Cepell AKUX HEOOX1HO 3a3HAUYUTH TakKi, sIK
donmoBiamaya i pongomictkicts [30].

A S dzH 59 ' mEBHa@ KIS NUIIXOM BiJHOIICHHS BapTOCTI
TOBAPHOiI MPOJYKIi 1O CEpPeIHbOPIYHOI BapTOCTI OCHOBHHX
BUPOOHUYMX (POHIIB.

A SdzH 5@ fip s ¢ f to-ts Hokasywk, 3BOpOTHHIA
dboumoBigmaui. Bin mokasye BUTpaTH OCHOBHUX (oHAIB Ha 1 rpH
BUPOOJICHOT TPOAYKIIIi.

@oHAoBIaYa  3aCTOCOBYETHCA  IPHU aHajizl  piBHSA
BUKOPUCTAHHS  OCHOBHMX  BHUPOOHWYMX  (OHIIB, IIJIAHOBOMY
OOTpyHTYBaHHI  OOCSITIB ~ BUPOOHUIITBA 1 TPUPOCTY  HOBHUX
noTy>xHocTel. DOHIOMICTKICTh BUKOPUCTOBYETHCA B I[IHOYTBOPEHHI,
npu  po3poOlll MEpPCHEeKTUBHUX IUIaHIB, TpU BUOOPI HANOLIBII
e()EeKTUBHUX NUISIX1B TEXHIYHOTO MIPOTPECY.

donpoBiAAaYa BijgoOpakae (PaKTUUYHY €(PEKTHUBHICTb HIHOYUX
OCHOBHMUX BUPOOHUYUX (POHIIB, JO3BOJISIIOUM MOPIBHATH BUTPATH Ha
iX CTBOpPEHHsI 3 pe3yJibTaTaMHU BijJ iX eKcIulyartaiii. 30UIbIICHHS
dboHIOBIIaYl Ja€ BEIWYE3HMI BUTpalll, OCKUIBKM 3a0e3leuye Ha
JTIOYUX MAMTPUEMCTBAX JOJAATKOBHUI MPUPICT MPOTYKIIii.

JIo OCHOBHUX MNUISXiB IIJBUINEHHS (OHJIOBIAIAYI, a OTXKe,
M1BUILIEHHS €()eKTUBHOCTI BUKOPUCTAHHS BUPOOHUUUX MOTY>KHOCTEH
HaJIekKaTh!

- TEXHIYHE NIepe030pOEHHS MINPUEMCTBA;

- OHOBJICHHSI 1 MOJIEpHi3allisl 00I1aHAHHSI;

- MABUILCHHS €KCTEHCUBHOTO HABAHTAXKCHHS yCTATKyBaHHS;

- MPUCKOPEHHSI 3aMiHU MOPaJIbHO 3aCTapLiIOl TEXHIKU;
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- MIABUINECHHS CTYIEHS TOB'SI3aHOCTI B MOTYXKHOCTSX IIOUMX
1IeX1B, TUIBHUIIB, TPYT 00JIaTHAHHS,

- IHTeHCU(IKaIlIs] BUPOOHUYHUX MPOIIECIB;

- morMOJIEHHST 1 PO3BUTOK  cHeriamizamii 1 Koomeparlii
1IITPUEMCTB.

PiBeHb BUKOpHCTaHHS BUPOOHMYMX TOTY>KHOCTEHU 3aJICKUTH,
nmepur 3a BCe, BiA PIBHS opraHizaiii BUPOOHHYOro MPOIIECY, IO
3a0e3neuye Oe3nepepBHY 1 PUTMIYHY POOOTY MPU MaKCUMaJIbHOMY
3aBaHTaXXCHHI 00JIagHaHHSA Ta BHpoOHMuux mwionl. [d Is d3" ydz' mls
9 d te 5B dzd-yi®e 9 piBeHp PIBHOMIPHOCTI BUIYCKY HPOAYKII
MPOTITOM POKY, MiCsIls, 700U, 3MIHU. PUTMIYHUN BUIMTYCK TPOTYKIIii
3a0e3mnedye OUThII TTOBHE BUKOPHUCTAHHS BUPOOHUYHUX IMOTYKHOCTEH,
CJIY’KUTh OCHOBOIO BUITYCKY BUCOKOSIKICHOI MPOYKITIi Ta CBOEYACHOTO
BUKOHAHHS MIAMPUEMCTBOM 3000B's13aHb TIEPE]T CTIOKUBAYEM.

[linBumieHHs: KoedilleHTa 3MIHHOCTI POOOTH YCTAaTKyBaHHS
3aBXKIW € HAHOLIBIIT BaXKJIMBUM PE3E€PBOM I1IBHUINCHHS (HOHIOBIIIAI.
Bin nokasye cTymniHb 3aBaHTa)KEHHS YCTAaTKyBaHHS 32 YaCOM.

30UIbIIICHHS. BHUIYCKY MNPOAYKIIi Ha JiI04oMYy OOJagHaHHI
JOCSITAETHCS 32 PAXYHOK:

- MABUILIEHHSI SKOCTI CHPOBWHHU, WI0 NEepepoOIsieThbCcs, 1
Marepiais;

- BOPOBA/PKEHHSI HOBUX TEXHOJOTTYHUX MPOIIECIB;

- MOJICpHI3allii 00aJHaHHS;

- IIUPOKOTO  BHKOPHCTaHHS IEPEJOBOTO  JOCBIAy  IHIIHMX
M1AIPUEMCTB.

Y cyyacHHX yMoOBax MIANPUEMCTBA TOBHHHI IOCTIIHO
OHOBJIIOBAaTH BUPOOHWYMI TOTEHI1a]l Ha MEPEeNOBiil TEXHIYHIN 1
TEXHOJIOT1YHIA OCHOBi, (QopMyBaTh 1 3IIMCHIOBATH MpOrpamy
Oe3nepepBHOT MOepHI3aIlli MaTepiaibHO-TEXHIYHOT 0asu,
30CepeKyBaTH 3yCWIISA 1 PECYpCH Ha TEXHIYHOMY TEepeo30pO€eHHI 1
PEKOHCTPYKIIT BUpoOHHUIITBA [22].

MnTaHHAa [JNA9 CaMOKOHTPpPOANW

1. SIxi OCHOBHI BUJIM CTPYKTYp YIpaBIiHHS MiANpUeEMCTBOM Bam
B11OM1?

2. Ha3BiTh X1 paliioOHAIFHOTO YIIPABIIHHS IMATPUEMCTBOM.

3. Illo Take opranizaliifHe TPOEKTYBaHHS?
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4, 11lo Bu po3ymiere mig opraHizaliiHO Ta BUPOOHHYOIO
CTPYKTYpaMH MiANpUeEMCTBA?

5. Jlaiite BuU3HauYeHHA (DYHKIIOHAIBHOI CTPYKTYPH YIPABIIHHS
1IITPUEMCTBOM.

6. JlaliTe BHU3HAaYCHHS JIHIHHO-QYHKIIOHAIBHOI CTPYKTYpHU
YIPaBIIHHS M1AMPUEMCTBOM.

/. lllo Take BUpOOHMYI MOTYKHOCT1 MiAMPUEMCTBA?

8. Ha3BiTh OCHOBHI NUIAXW  MIABUIIEHHS  e()EKTHBHOCTI
BUKOPHUCTAHHS BUPOOHUYMX IMOTYKHOCTEH MiAIPHUEMCTBA.
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PO3 117/

OpraHi sauyi AN PCHHOBHMX BpPpOLecCi B

7..CyHi e Ti npuHUMUNKMN oOpraHi sayi

BupoOHuumii mpoiiec — moeaHaHHs MPEeaAMETIB 1 3HapSAab Iparll
Ta SKMBOI Tpali B TMpOCTOpl Ta dacl, mo (YHKIIOHYIOTh MIJIs
3a710BOJICHHs TToTped BupoOHuITBa [11]. Ile cucTemMHe MOHATTS, IO
CKJIAJIA€ThCS 13 CYKYMHOCTI TaKMX OKPEMHUX MOHSTH: MPEAMET Mparl,
3HAPSAAJIA Mpalli, )K1Ba Mpallsl, IPOCTIp, Yac, 3aJ0BOJICHHS MOTPeO.

BupoOruyi mporecy MoaiasIIOThCS Ha TaKl BHJIH.

- OCHOBHI;

- JIOIIOMIDXKHI;

- 00cITyTroByHOY.

VY cBOIO Yepry OCHOBHI BUPOOHUUI MPOLIECH MOIUISIOTHCS HA TaKi:

- MIATOTOBYI (3aroTiBEJbHI);

- TepeTBOpIOBalibHI (00pOOHI);

- 3aBepIIaibHI (CKIAaIbHI).

3a BEpPTUKAJUII0O BUPOOHWYI MPOIECH MOXKYTh BIJIOyBaTUCA Ha
pobouomy Micili, B MIAPO3AUI 1 MK HiAPO3ALIaMH Opradizamii. 3a
TOPU30HTAJUIIO: OpraHi3alis — Iiapo3/1a — poOodl MiCIIs.

Po3risitHeMo CyTHICTB 1 0COOMBOCTI BUAIB BUPOOHUYUX MPOILECIB:

1.1 " Heslstsoyd?2 J IsOf . phdzwiardemets
PKUBOI Mpalll B MPOCTOpi Ta Yaci, a TaKOX 3HApSAIJIS Tpaii s
NEPETBOPEHHS MIPeMETA Ipalll B KOPUCHUM NPOTYKT.

2.1 jtiojlso Bf2dz J SO ts fn Wzs g fdigdecs
NEPETBOPEHHSI MpEeaMeTa Mpalll HUITXOoM 3MiHU Horo ¢opm 1 (abo)
pO3MipiB, PI3UYHUX, XIMIYHUX BIACTUBOCTEH, 30BHIIIHHOTO BUTIISIAY,
BUIY 3'€IHAHHSA 3 IHIIMMH TpeAMETaMHu Tpalll, XapaKTepUCTHK 1
MOKA3HMKIB, CTaHy a0o0 TOTEHIlaly BIAMOBIIHO [0 TUIAHOBUX
JOKYMEHTIB, TBOPUMX 3aJyMiB Ta iH.

T E

f o1

3.1 ) thdad2 jlsOf s dzlipais difsorafs 5y j

MEPETBOPEHOr0 MpeaMeTa mpail 10 Ha0yTTss HUM (GOpMHU TOBapy s
BiIMpaBJIeHHs a00 371a4i 3aMOBHHUKY.

4.1 s sd3" ¥ dzd 2 Ipdfude,tsing jcfipuse HOpManTbHOMY
X0Jy OCHOBHOTO TMpOIECY MEPEeTBOPEHHsS Ipeamera mpami 1
MOB'A3aHUN 13 3a0€3MEUEHHSIM OCHOBHOI'O MPOIECY YCTAaTKYBaHHSIM,
MIPUCTPOSIMH, Pi3aJIbHUMHU Ta BUMIPIOBAIbHUMH 1HCTPYMEHTAMHU Ta 1H.
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5./ s Mzl Otz  § tc SApgulty, koHKpeTHO  HE
MOB'A3aHUN 3 JAHUM MPEIMETOM Tpailli, 10 3a0e3neuye HOpMalbHUM
Xi1 OCHOBHHUX 1 JOIOMIDKHHMX ITPOIIECIB IIJIIXOM HaJIaHHS TPAHCIIOPTHHUX
MIOCIYT, TTOCITYT 3 JOTICTUKH «Ha BXOJ1» 1 «BUXO/1» OpraHizaliii ToIIIo.

6.1 JtetsB dzd yd 2 ftesyj M . deEPoueds 'mo dz' t
BiI0OYBA€ThCSA B MIAPO3AiIl MK POOOYMMH MICISIMU, 200 TIPUPOTHHUI
pOIIEC.

7.1 dtessdzd yd?2 ftetsyj i . Bgp@-axiditsBas Y ts d3k
IIPOIIECY, 110 BiIOYBAETHCS HA KOHKPETHOMY pOOOUYOMY MiCIIi.

8.1 " Myd ~ntsod?2 o tc.lpoded, me s2n0ytadestsry J fn
MDX H1JpO3/ai1aMH opraHizartii.

Opranizailisi BApOOHUYOTO MPOLIECY B MPOCTOPi SIBISE COOOIO
MOEAHAHHS OCHOBHUX, JIOMOMDKHHUX 1 OOCIYTrOBYHOUMX IpOLECIB Ha
TEPUTOPIi OpraHizaiii 3 NepepoOKu i «BXOAYy» Yy «BUXIT». OCKUIbKU
«BXII» 1 «BHUXII» OpraHizamii HajexaTb A0 11 HAHWOIMKYOro
30BHIIIHBOTO OTOYEHHS, TO BIJAMOBIJHO [0 MPaBUJI 3aCTOCYBaHHS
CUCTEMHOTO MIJIXO0MY, «BX1A», MPOILEC 1 «BUX1I» CIiJ PO3TIAIATH SIK
B3a€MOIIOB'sI3aH1 KOMIIOHEHTH €JIMHOI CUCTEMHU. 3B1JICH BUILIHUBAE, 1110
napaMeTpu MpsSMHUX 1 3BOPOTHUX 3B'SI3KIB Ha «BXOJI1» BU3HAYAIOTh
napaMmeTpu (QyHKIIOHYBaHHS 00'€KTIB, a MApaMETPH MPOILECIB, Y CBOIO
Yyepry, BU3HAYaTh apaMeTpu «Buxoay» [11].

Jlns 3a0e3medyeHHs] BHUCOKOI SIKOCTI TPOIECY B CHUCTEMI Ha
NepIIOMY €Talll CJI1JI MPOaHaI3yBaTH:

- CIUTY KOHKYPEHIIii Ha «BXO/I1» CUCTEMU;

- OOIpYHTOBAHICTh MapaMETPIB «BUXOJly», HACKUIbKA BOHU
B1IMIOB11al0Th BUMOTaM KOHKYPEHTOCIIPOMO>KHOCTI;

- CTYIIIHb  BIUIMBY Ha TMPOLEC MapaMeTpiB  30BHIMIHHOTO
CEepEeIOBUILA, & TAKOXK 1HPPACTPYKTYpPH PETIOHY;

- KOHKYPEHTOCIPOMOXKHICTh TOCTAYaJIbHUKIB KOMIUICKTYBAJIbLHUX
BUPOOIB, CHPOBUHH, MaTepiajiB Ta IH.

Ha npyromy eramni aHali3yrThCs MapaMeTPH MPOLECY B CUCTEMI.

Harre 3aBJIaHHS 3BOJUTHCS 70 3a0€3MeueHHS
KOHKYPEHTOCIIPOMOXXHOCTI  BCiX KOMIIOHEHTIB CHUCTeMH. SIKIIO0
OopraHizailisi  BOJIOJI€  KOHKYPEHTOCIPOMOXXHOIO  TEXHOJIOTIEIO,
BHCOKOKBaJ1(PiKOBaHUMH KaJpaMu, HOBITHIMU TEXHIYHUMH 3ac0o0aMH,
a TOCTayaJbHUKU («BXI» CHCTEMH) HE MOXYTh BHUPOOIATU
KOMIUIEKTYBaJIbHI BUPOOU HAJIEKHOI AKOCTI, TO HA «BUXOJI1» CUCTEMU
TOBap Oyje HU3BKOT SIKOCTI.
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3B1JICH BUILIUBAE JIBA MIpaBUJIA:

1) piBeHb SKOCTI KIHIIEBOI'O €Tamy OyIb-IKOTO IPOIECY
BU3HAYAETHCS PIBHEM SIKOCTI MPOMIXKHOTO €Tamy, 110 Ma€ Hauripimi
ITIOKa3HUK SKOCTI;

2) BIAMpalbOBYBaTH MPOIEC CJI1J MOYMHAIOYN 3 BXO1Y CUCTEMHU,
3 epIIoro 00'eKTa, MONEPEIHHO MPOaHaJII3yBaBIIH BECh IIPOIIEC.

Opranxizaiiisi BApOOHUYUX MPOIECIB Y MPOCTOP1 peai3yeThes y
BUPOOHUYIN CTPYKTYypl (IO TOpU30OHTANI 1 BEpTUKANl), TOOTO 100
MPEJCTaBUTH BUPOOHUUUM TMPOLIEC Y MPOCTOPi, MOTPIOHO HAKIACTU
OpraHizaiiiHy CTPYKTypy Ha BHUPOOHMYY 1 BH3HAYWUTU MPOCTOPOBI,
TEPUTOPIaJIbHI 3B'SI3KU.

Hius nporpumanns f to d dzy ¢ e fdidstSto 1g§1s ° to6TO
CKOpPOYEHHS IUISIXY MPOXOIKEHHS IIPeAMETa Mpalll B OpraHizamiiHii 1
BUPOOHUYIN CTPYKTypax, HEOOXITHO PO3TAIIOBYBAaTH MIAPO3AUIA HA
TEPUTOPIi MO XOAY YMNPABIIHCHKUX 1 BUpPOOHMYMX TmporeciB. Kpim
TOTO, MAPO3IUTA OAHOTO (PYHKIIIOHATIHHOTO 1 BUPOOHUYOTO MIPU3HAYCHHS
Ha TEPUTOPIi MAIOTh PO3TAIIOBYBaTUCA Mopyd. Hampukian, codatky
MalTh OJIMH 3a OJIHUM pPO3TAIIOBYBAaTHUCS BIIAIM JUpPEKTOpa 3
MapKETUHTY, TOTIM BTN KOMEPIIHHOrO AUPEKTOPA 1 T. 1.

[Ticns  anamizy JOTPUMaHHS NPUHLMUIOY MPIMOMOTOKOBOCTI
po3paxoByerbest S S W 'y ' dzlis § HstisdgtsaximBinmx
YaCTKOBUX YIPAaBIIHCHKUX 1 BAPOOHUYHUX MPOIIECIB 32 (POPMYJIOLO:

I
K,=="%-1 7.1
p Hq) ) ( )

ne M., — onTHManbHA TOBKHHA IPOXOMKEHHS HpEeIMeTa Mpalli I1o
I-My Tporecy;

J, — daxTthnyHa (MPOEKTHA) IOBKMHA TPOXOKEHHS IpEeMETa
mpaiti 1o i-mMy npouecy.

OcHOBHUMM  (pakTOpamMu  ONTUMI3AIi  MPSIMONOTOKOBOCTI
IPOIIECIB €:

- pO3TalllyBaHHs MAPO3ALIIB Opra”izamiiHol Ta BHPOOHHUYOI
CTPYKTYP MO XOJIy BIAMOBITHUX MPOIIECIB,;

- KOHIIGHTpAIIis TPOIIECIB 1T OJHUM «JIaXOM»;

- CKOPOYEHHS BiJICTaH1 Mi>kK KOMIIOHEHTaMHU IIPOIIECiB;
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- CUCTEMHUU aHai3 Ta O THUMI3aIls KoediiienTa
NPSIMOMIOTOKOBOCTI OIMHUYHMX YIIPABIIIHCHKUX 1 BAPOOHUYUX TIPOIIECIB;

- aBTOMATH3allisl IPOIIECIB;

- 3a0€3MeUeHHsI MPOIMOPIIHHOCTI YACTKOBHUX MPOIIECIB;

- aHaJII3 pallioHai3alli CTPYKTYp 1 IPOILIECiB.

Opranizailisi BUPOOHHYOIO TMpOIECY B Yaci SBIsE COOO0M0
MOEIHAHHS B 4Yacl OCHOBHMX, JOMNOMDKHHUX 1 OOCIyroBYHOYHX
NpoOLIECiB 3 TMEpepoOKH «BXOAYy» oOpraHizamii B i1  «BHUXII».
HaiiBa)xmuBilmMM mapaMeTpoM Opraizaiiii BApOOHUYOro MpOoLEeCy B
gacli € BUPOOHWYHMH IMKJ BUTOTOBJICHHS MPEIMETIB Mpalll, HaJaHHS
noCJIyrd ab0 BUKOHAHHS POOOTH BIiJ MIATOTOBYMX OpraHizaimiil 10
3aBepIIAIbHUX. TPUBAIICTh BHUPOOHUYOrO IIMKIIY CKIQJAa€ThCs 3
poboyoro yacy i yacy nepepsn (puc. 7.1).

1 dtassag R ftdsyjf
1 Bty ffj ot 1 jtgited
U § meisose 2 5 j tedy” v tgBsR e
— 1 ‘Hadso UL CRdE 2 — 1 taftesH iz tetsy fryf
uem
L 7 s e { teddda Oy2dzY | tgj teof
UteOdp] tdslis frfdenfy ¢ . .
) ’ L t J o) digsoCdz
410 1,5 tod
S tedistds dz 1 § 1Oy
L dgtasBtsy HdZ
| J a8ty Hdz

I L3z | tej teod

Puc. 7.1. CtpykTypa BUpOOHUYOTO IIUKITY
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Po3ristHeMo 3MICT OKpEMHUX CKJIQJOBHX BHPOOHHYOTO ITHKITY.
Po6ounii mepio BUTOTOBJICHHS MpEaMETa Mpalll CKJIAJIA€ThCs 3 4acy
TEXHOJIOTIYHUX OIlepalliii, TPaHCIOPTHO-CKJIAJChKUX Omepaiin 1
KOHTPOJIbHUX OTEpallii.

VY CcBOO Yepry 4ac TEXHOJIOTIYHHUX OIlepalliil CKIaJaeThCsa 3
M1JIF0TOBYO-3aBEPIIAIBHOIO Yacy 1 MITy4yHOro d4acy. IligroroBdyo-
3aBEpIIAIbHUI Yac BUTPAYA€ThCS HaA IMMOYaTKy poOOYOi 3MIHM Ha
MiATOTOBKY POOOYOro MiClisl, HAJIArOJKEHHS YCTaTKyBaHHS, IPUCTPOIB,
YCTaHOBJICHHS IHCTPYMEHTIB Ta HAINPUKIHIII POOOYOI 3MiHU HA 3HATTS
MPUCTPOiB, IHCTPYMEHTIB 1 T. 1. lleli yac BUTpayaeThbcsi HAa MaPTIIO
00pOOJIIOBAHUX MPOTITOM 3MIHU MPEIMETIB MpaIli.

IlepepBu B poOouuii yac MOAUISIOTHCS HA MPUPOJIHI MPOIECH
(cymika, HOpMami3alls Micis TEPMOOOPOOKH Ta 1HINI omeparii, 110
BiIOyBalOThCA 0€3 ydacTi JIIOAWMHHU), OpraHizaliiiHi MepepBH
(ouiKkyBaHHSI 3BUIBHEHHS pOOOYOro MicClis, 3aTpUMKa IOCTaBKHU
KOMIUIEKTYBaJIbHUX BUPOOIB TOIIO), PErIaMEHTOBAHI IEPEPBHU.

TpuBanicTe BUPOOHMYOrO IMKIY BHUTOTOBJICHHS BHUPOOY B
IIJIOMY PO3PaxOBYETHCS TMicis MOOyJ0BU rpadika Xomy CKIATHOTO
MpoIIeCy CKIaJaHHA BUPOOY 1 PO3paxyHKY TPHUBAJIOCTI BUPOOHUYMX
IUKJIIB BUTOTOBJICHHS IITYYHHMX JAeTajied abo ix maptid. Ils pobota
BUKOHYETHCSI TeXHoJoramu. Hampukiaa, TpUBaIiCTh BHPOOHUYOTO
LMKy BUTOTOBJIEHHS MapTii OAHOMMEHHUX JeTalell BU3HAYAETHCA SIK
cymMa 4Yacy BCIX omepamiid, MOiAroToB40-3aBepIIAIbHOTO Yacy,
MTYYHOTO Yacy (IpH IbOMY BPaxOBYETHCS OJHOYACHICTH BUKOHAHHS
ONHIET 1 Ti€el camoi omepaiii Ha AEKUIBKOX po0OYMX MICIX,
napajeiabHICTh BUKOHAHHS BCIX OIEpalliil, 3alulaHOBaHUN KOE(IIIEHT
NIEPEBUKOHAHHSA HOPM BHPOOITKY), dYacy NPHUPOJHUX IPOIIECIB,
TPaHCIIOPTYBAaHHS, KOHTPOJIIO SIKOCTI, TIEPEPB.

OcHoBHUMH (haKTOpaMH CKOPOUEHHS TPHUBAJIOCTI BUPOOHUYMX
nporuecis € [11]:

- COPOILCHHSI CXEeMU BUPOOYy, MOr0 KOHCTPYKIIi, MHiJBUIICHHS
piBHS OJIOYHOCTI nJii BUPOOIB  BEJMKOCEPIHHOTO 1 MAacoBOTO
BUPOOHUIITBA;

- CIPOILIEHHS Ta BJOCKOHAJICHHS TEXHOJOTIYHUX MPOILIECIB
BUTOTOBJICHHSI BUPOOY;

- yHi(iKalisg 1 cTaHAapTU3allisa CKJIAJI0BUX YaCTUH BUPOOY, Horo
KOHCTPYKTUBHUX €JIEMEHTIB, €JIEMEHTIB TEXHOJOITYHUX IPOIIECIB,
oOJiaIHaHHs, OCHAIIICHHS, OpTraHi3allii BAPOOHMIITBA;
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- TIOTJIMOJICHHS TTOICTAIBHOI, TEXHOJIOTIYHOI Ta (PyHKI[IOHATLHOT
crierianizaiii Ha OCHOBI yHIi(piKkailii 1 30UTbIIEHHS] MPOrPaMu BUITYCKY
BUPOOIB Ta IXHIX CKJIaJ0BUX YaCTHH;

- CKOPOYEHHSI TUTOMOI Bark MeEXaHIYHO OOpOOIIOBAaHUX
JeTaliei;

- aHai3 JIOTPUMAHHS NPUHLMIIB pallOHAIBHOI OpraHizalli
BUPOOHUYMX MPOLIECIB: MPOMOPIINHOCTI, TapaeIbHOCT1, PUTMIYHOCTI
Ta 14.;

- MeXaHi3allis 1 aBToMaTu3allisa OOJIIKy 4Yacy, KOHTPOJbHHUX 1
TPaHCIIOPTHO-CKJIAJICBKUX OTIeparIliii;

- CKOpPOYEHHS 4acy MNPUPOJHUX MPOULECIB NUIAXOM 3aMiHU iX
BiIOBITHUMH T€XHOJIOTTYHUMH MPOIECAMHU;

- CKOPOUYEHHSI MIXKOTIEPAI[IMHUX TIEPEPB;

- 30UIBIICHHS MUTOMOI Baru TEXHIYHO OOTPYHTOBAaHUX HOPM
4yacy, HOpM 0OCIIyroByBaHHS, HOpM BUTpaT pecypciB. CTUMYTIOBaHHS
€KOHOMIi 4acy 1 BAKOHAHHS BUMOT I[OJ0 SIKOCTI.

Opranizaiiss BUPOOHHYMX TMPOLECIB Yy dYacl IPYHTYETbCA Ha
aHaji3l JOTPUMAaHHS TPHUHIUIIB MPOMOPIIHHOCTI, O€3MepepBHOCTI,
napajelIbHOCTi, pUTMidHOCTI Ta iH [11]. Po3risHeMo i MPUHIIMITH.

1 e stcy -2 rufiyls ' BukoHaHHS sKOTO 3abe3medye
pPIBHY MPOMYCKHY CHPOMOXHICTh PI3HUX pPOOOYMX MICHb OJHOTO
poIEeCy, MPOIOpIIiHE 3a0e3MeueHHs] po00YUX MICIb 1H(OPMALIELO,
MaTepiaiIbHUMH peCypcamu, KaJipamMmu Ta 1H.

[Ilo HeoOximHO 3poOuUTH, 100 MIABUIIUTH MNPOMOPILINHHICTH
nporecy? € psii HanpsiMiB:

1) meperyisim KOHCTPYKINi JgeTajmi 3 METOW 3a0e3ledueHHs
MPOMOPLIMHOCTI OMepaliid 3a TpyJIOMICTKICTIO;

2) neperiisl TEXHOJIOTTYHOTO MPOoLECy, PEKUMIB 00pOOKHU;

3) po3po0Oka Ta peaizailis OpraHizalifHUX 3aX01B 11010 3aMIHH
oOJiaIHaHH, TIepeTUIaHyBaHH JUTHHUIII,

4) mo3aBaHTa)XCHHS POOOYMX MICIb IHIIMMH aHAJIOTIYHUMU
JETaISIMHU.

[IpuHUIMN OPOMOPIIIHHOCTI CIiJ] aM'siITaTU MPU BUPIIICHH] Oy 1b-
AKMX T@UTaHb. S B W ' y' ' dzls i tc muffnisiienyca 23azs M ls
dhopmynoro:

Kn‘p — min ’ (72)



ne Mmin — MiHIMaJbHA MPOIYCKHA CIPOMOXKHICTH, a00 TapaMeTp
poboyoro Micusi B TEXHOJIOTIYHOMY  JIAHLIOKKY  (HAmpuKIIa[
MOTY>XHICTb, pO3psi poOIT, 0OCHT 1 AKICTh 1HQOpMAITiT 1 T.11.);

Max — MakcHMalibHa MPOIMYCKHA CIIPOMOXKHICTb.

1 i J toj too di' fusubinun  pamioHanpHOi  OpraHizariii
BUPOOHUYMX TMPOIIECIB, BUKOHAHHS SIKOTO 3a0e3leuye CKOPOYEHHS
PI3HOTO POy MEPEPB Ta 3arajibHOI TPUBAJIOCTI BUPOOHUYOTO MPOLIECY.

Ha BupoOHUIITBI OyBatOTh MICIIE MEPEPBU YEpe3 CEpiiHE Ta rPynoBe
3aBaHTAXEHHA YCTaTKyBaHHsS, MDKOIEpaliiHe Ta MDK3MIHHE
MPOJIEKYBAHHS TMPEIMETIB Mpalli, HEpaIlOHAJIbHY OpraHi3alio
TPAHCIIOPTYBAaHHA JeTajieil abo po3MilleHHS poOOYMX MICIb Ta
BUPOOHMYMX 11eX1B. [[1s1 OI[IHKM pIBHS HEMEPEPBHOCTI BUPOOHUYOTO
nporecy pospaxoByroth Sts j W 'y ' jds] taipiaBdstiisdz! dets s

BUPOOHUYOTO HUKITY (S dzf §5 AKUM BU3HAYAETHCA 32 (OPMYJIIOIO:
Kiap =0, (7.3)

1€ Trexu — TPUBATICTD TEXHOJOTTYHUX OTEpAIllif;

Ty, — 3arasbHa TpUBANICTH MPOIECY, sIKA BKJIIOYAE MPOCTOI abo
IIPOJICKYBAHHS TIPEAMETA Mpalll MiXK poOOUYMMH MICHAMH, HA PpOOOUUX
MICLSIX 1 T. 1.

] Otc O dzj dz! nganrfriSpanionanpHOT OpraHizaiii MpoIecis,
0 XapakKTepu3ye CTYIIHb CYMIIIEHHS omnepauii y uyaci. Buau
NOENHAHHS ~ Omepauii: TMOCHIAOBHE, MapajeibHe, MNapajelbHO-
MIOCJI1IOBHE.

StjW' y' ‘ dzs f EDiseGeezcsz demisiiyss:

nap
—_ Tu

mp Troe
o

, (7.4)

aj . . o
ne T,” — TpuBanicTs MUKy MpH MapasIeT-HOMY TIOETHAHHI ONIEpaIIiif;

oci . . . ‘o
TH — TPUBAJICTHb MUKITY IIPHU IMOCIIJOBHOMY IOE€AHAHHI OIICPAI1N.
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t dlsd3’ vy tlznpidsdn pamioHanbHOI Oprasizailii mpoIiecis,
10 XapaKTepu3y€e PIBHOMIPHICTh IX BUKOHAHHS B Yacl.

Stsd W' y' ' dzls tenduisiagrsod ezthopMsioro:

_av
KpI/ITM - avu,l ) (75)

ne V, — GakTuunuii 06¢cAar BUKOHaHOI pOOOTH 3a aHAIi30BaHMH IIEPIOJ
y MeXax IUIaHy;
V|, — 3amaHoBaHui 00csT pooiT.

OnHuM 13 OUISAXIB  MOJIMIICHHS MEpPeYeHUuX MOKa3HUKIB
pallioHaJbHO1 OpraHi3allii BUPOOHMYMX 1 YIPABIIHCHKUX MPOIIECIB €
30UIBIIICHHSI TTOBTOPIOBAHOCTI MPOIIECIB 1 omeparlii. ¥ cBOwW 4Yepry
METOAOM 30UIBIIIECHHS TMOBTOPIOBAHOCTI MPOIECIB € YHidikaIisa 1
TUMI3alisl  PI3HOXAPAKTEPHUX YacTKOBUX TmporeciB. IlepeBaru
301/IbIIICHHS. TTOBTOPIOBAHOCTI MPOIIECIB MOB'SI3aH1 3 TUM, IO KIHIEB1
pe3yabTaTh B MAaCOBOMY BUPOOHHUIITBI Kpallli, HI’K B OAUHUIHOMY.

[lepeniueHi TPUHLMON PaLIOHAIBHOI OpraHizaili MHpOLECIB €
OCHOBHUM  (DaKTOpOM MIABUILECHHS OPraHi30BaHOCTI CHCTEMU
VOpaBIiHHS,  sIKa  XapaKTEPU3YETbCS  CTYNEHEM  KUIbKICHOI
BU3HAYCHOCTI 3B'S13KIB M1’)K KOMIIOHEHTAMH CUCTEMH.

/723 Ha4dyeHHA BAOOCKOHAQ/NEeHHA
BUPOOBHMLUTEBaA

VYaockoHaneHHsT oprasizamii BHpOOHUITBA — 1€ mpobiemMa
PO3pOOKH CUCTEMU 3aXO/liB, IO 3a0€3IMeUyI0Th HalOUIbII ehEeKTUBHE
MO€HAHHS TIPOIIECIB Mpalll 1 MaTepIAIbHUX €JIEMEHTIB BUPOOHUIITBA B
mpocTopi 1 B yaci. Meroau opranizaiiii BApOOHUIITBA HA IMiATPUEMCTBI
nenani OUIbIIOK MIPOK BHU3HAYAIOTh MOKIIMBICTE €()EKTUBHOTO
BUKOPUCTAHHS 1ICHYIOYOI TEXHIKH 1 TEXHOJIOTI].

1106 3a0e3meynT MaKCUMaJIbHY NPOIYKTUBHICTD 1 HAUOLIBITUN
€KOHOMIYHMH e(eKT, HOBa TeXHIKa 1 TEXHOJIOT1 MalOTh MOEIHYBATHUCS
3 HAaMOUIBIN palllOHAILHOKO OpraHi3alliel0 BUPOOHHUIITBA.

HaiiBa)XmuBIIIIUMH TTUTAaHHSIMH, TIOB'SI3aHUMU 3 YIOCKOHAICHHSIM
oprasizaiii BUPOOHMIITBA 1 Ha Il OCHOBI1 IIIJIBUIIEHHSIM MOTrO
e(hEeKTUBHOCTI, € TaKI:
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- po30MBKa BHUPOOHWYOTO TMPOIECY HA YaCTKOBI IPOIECH 1
orepailii, 3aKpiMJICHHs] YaCTKOBUX IPOIIECIB 1 omeparlii 3a NeBHUMU
1eXaMH, BAPOOHUYUMHU JIUIbHULISIMU 1 POOOUNMU MICIISIMH;

- po3TalryBaHHs OOJagHAHHS 3 BIAMOBITHOI PO3CTAaHOBKOIO
POOITHUKIB,;

- BCTAHOBJICHHSI TI€BHOT'O TIOPSAKY TMEPEMIIICHHS! MPEIMETIB
npaii 3a pazamu 1 onepamisiMd BUPOOHUYOTO MPOIIECY Ta PO3PAXYHKH
PUTMY YaCTKOBUX IPOIIECIB 1 BAPOOHUYOTO MPOIIECY B IIIIOMY;

- CYBOpPE JOTPUMAHHS BCTAHOBJCHUX TEXHOJOTTYHUX IPOIIECIB i
B3a€MO3B'SI3KIB MK HUIMHU, HAMIYEHOTO MOPSIKY 1 PUTMY;

- ONEPATHUBHE KEPIBHULITBO 1 KOHTPOJIb.

ParionanpHa opraHizaiiis BUpOOHUIITBA JeAail OLIbIIOK MipOIO
CTa€ aKTUBHUM (PAKTOPOM TEXHIYHOTO MPOTPECy, CIPHUSAE HE TUIbKU
KpalllOMY BUKOPUCTAHHIO TEXHIKH, & i 0OYMOBIIIOE PsiJl 3MIH Y TEXHIIII
1 TEXHOJIOTTI.

TexHlyHU mporpec pi3KO MIABHUIIMB POJIb 1 3HAYEHHS
oprauizaiii BUpoOHHUITBA. [IOCTIHHO YCKIaAHIOETHCS BUPOOHUIITBO,
YPI3HOMAHITHIOIOTBCSI BHUPOOHM, 10 BHUITYCKAIOThCA CYYaCHUMU
nianpueMcTBamMu. Ta 1 caMa TEXHOJIOTISI, CTal0YM Pi3HOMAaHITHIIIOIO,
OOYMOBJIIOE B PsiJIl BUIMAJAKIB CKJIaAHI MaplIpyTH MIKOIMEPAILIHHOTO 1
MEXKIIEXOBOTO TMEPEeMIIIeHHsT JeTajiedl 1 By3miB. Pazom 3 Tum
MOXJIMBICTh ~ BHUKOPHUCTAHHS  PI3HUX  TEXHOJOTIYHUX  IPOLECIB
BUKJIIOYA€ OJIHO3HAYHE BHUPIMICHHS TMHUTAHHS MOPO TpaaUIliliH1
TEXHOJIOT1i BHUTOTOBJICHHS TOTO YM IHIIOTO BHpPOOYy 1 mOTpelye
TOCHIIKEHHS 1 BUOOPY OJIHOTO 3 0araTboX albTE€PHATUBHUX BAPIaHTIB.

TexHIYHUN Oporpec MPOSBISIETHCS B 3POCTaHHI MOTYXKHOCTI 1
TEXHIYHUX MOKJIMBOCTEN OOJagHAHHA. Y IOCKOHAIOETHCA OCHAIICHHS
n0 oOnagHaHHS, IO Ja€ 3MOTYy Kpalle MNO€IHYBaTH NPEAMETH 1
3HApSAMA Tparli y BUpOOHUYOMY Tipolieci. BcTaHOBIIEHHST yCTaTKyBaHHS
HAa TIOTOKOBI Ta AaBTOMAaTW4HI JIiHIT POOUTH  HAA3BUYANHO
BIINOBIJAILHOIO OpTaHI3allilo JOIJISAy 3a HUM 1 MOTO PEMOHTY.
Po3MmimieHHsi BCIX €JIEMEHTIB BUPOOHHUYOIO IMPOIECYy B MPOCTOPI,
TOOTO MUTAHHA IUJIAaHYBaHHS POOOYOro MicCIlsl, BUPOOHUYOT NUIBHHIII,
11eXy Ha0yBarOTh BCE OLIBIIIOTO 3HAYEHHS, YaCTO HaJal0Yl BUPIIIAIIBHOTO
BIIMBY Ha MPOAYKTUBHICTH Iparll 1 COO01BapTICTh MPOAYKIIIi.

3HAYHO PO3IMIUPUIUCS MOXKJIMBOCTI BUPIIICHHS OJHUX 1 THX
caMUX BUPOOHMYUX  3aBJaHb PI3HUMU  TEXHOJOTIYHUMH 1
opraHizamiiHuMu metoaamMu. Pa3oM 3 TUM BHOIp KOXHOTO 3 IIHX
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METO/IIB Ma€ BEJIUKWU BIUIMB Ha PiBEHb €(PEKTMBHOCTI BUPOOHHUIITBA.
Pi3HOMaHITTS MOJIMBHUX BapiaHTIB TEXHOJOTi Ta oOpraHizarii
BUPOOHUIITBA ICTOTHO YCKJIQJHWIO BHUOIp ONTUMAJIBHOTO BapiaHTa 1
MOPOJUIIO CKJIAJHY TEXHIKY aHalli3y 1 pO3paxyHKIB y IiH Tamy3i.

3HauyeHHS BJIOCKOHAJICHHS OpraHi3ailii BUPOOHHIITBA MOJIATAE
TaKOX 1 B TOMY, III0 TEXHIYHUMA POTPec 3yMOBIIIOE OUIbIII YaCTi 3MIHU
THUIIIB 1 MoJiesied BUPOOIB, 110 BUITYCKalOThCs. Mojen BUTOTOBICHOI
OPOMYKINT 3acTapiBaloTh 1 3MIHIOIOTHCA 3HAYHO paHillie, HIX
3HOITYIOTBCS 3HAPSAJS Mpalli, HePiJKO CIEIlalbHO CIIPOCKTOBAHI IS
BUITYCKY caM€ IUX BUPOOIB. ¥ MPOMHCIOBOCTI BEJIMKa MUTOMA Bara
BUPOOIB, SIKI BUTOTOBJIAIOTHCS CEPIMHO, TOMY MOpoOjieMa THYYKOCTI
BUPOOHUIITBA € BAXJIMBOIO EKOHOMIYHOIO MPOOJIEMOI0 TEXHIYHOTO
nporpecy. IIpoMuciaoBi manpueMcTBa BXXMBAKOTh 3aX0/I1B U1 3BEACHHS
JI0 MIHIMYMY BTpaT, 110 BUHUKAIOTh MPU HEJOCTATHIM MPUCTOCOBHOCTI
BUPOOHUIITBA JI0 KOJIMBAaHb 1 3MiH 3aBaHTAKCHHS yCTaTKyBaHHS, IO
JMHAMIYHUX YMOB CY4acHOT'O TEXHIYHOTO rporpecy [26].

7.3bopmMn o preaHp wsGEHIM LT B a

A Stc d30 ts tc ¢ @ds =@M yiisige @coboro  meBHY
B32€EMO/III0 €JIEMEHTIB BUPOOHUYOTO NPOIieCy (4YaCTKOBUX MPOIIECIB) Y
gaci Ta MPOCTOPi, 10 BUPAKAETHCS CUCTEMOIO CTIMKHX 3B’SI3KIB MIXK
HUMU. Pi3H1 CTpyKTypHi MOOYJIOBH Yy 4aci Ta MPOCTOPI OCHOBHUX
€JIEMEHTIB yChOT'O BHUPOOHUYOTO IMPOIECY YTBOPIOIOTH CYKYITHICTb
dbopMm opranHizaiii BUpPOOHHUIITBA, Cepell SKUX OCHOBHUMH €
crierfiami3altis, Koomepailis, KOHIIEHTpallis Ta KoMmOinyBaHHs [11].

g Jy Odz ue @uoa mparmi 3a il OKpeMUMH BHUIAMHU,
dbopMaMH; 30CEpEIKEHHS JISUTbHOCTI HAa  BIJHOCHO  BY3bKHX,
CHellabHUX HampsAMax, OKPEeMHX TEXHOJOTIYHUX omeparisx ado
BUJIaX MPOIYKINi, 110 BUIyCKaeThes. Crerrianizaiisi BUpOOHUIITBA B
MIPOMMCIIOBOCTI 3/IIMICHIOETHCS B TPHOX (hopMax:

1) npenmeTHI1H;

2) nojAeTaIbHiN;

3) TEXHOJIOT1YHIH.

] toj HA3J IsdzO T thzgaape 3@ el mke@ixBUPOOHUIITBA
MEeBHUX BHUJIB MPOIYKINI KIHIIEBOrO crHokuBaHHSA. OO0'€KTOM Takoi
crieriangizamii  MOXe€  CTaTH  BEPCTATOIHCTPYMEHTaJbHUN  a0o
aBTOMOOIIbHMN 3aBoj, InBeiiHa (aOpuka, MIANPUEMCTBA, IO
BUITYCKAIOTh MEBHI BUU MPOYKIIil.
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] SH ] sOdf dz@ ° O dz' dopyxéting BUPOOHUIITBA
NEBHUX JIETAJIeH 1 arperaris, 3arOTOBOK 1 HamiB(paOpUKaTiB, a TaKOXK
BUKOHAHHS OKPEMHUX TEXHOJOTIYHUX MpoleciB. B okpemux ramyssax
BOHA MO’K€ MaTW KOHKPETHI PI3HOBHM, HAMPHUKIIAJ Y MaIIUHOOYTY-
BaHHI — TOJETAJIbHY, arperarHy, By3/oBYy. l[Ipukiag mnoaeTalbHOI
crierfiajizamii — KyJbKOIIITUITHUKOBUM 3aBOJI, 3aBO/I ITOPIIHIB 1 T. .

Ujrmrdesdztse ' ydzO Mt j y' Odznepetsapentts ( OB
okpemux (a3 BUpoOHUIITBA a00 omnepalliii y camoCTiiiHI BUpOOHUIITBA,
HaNpUKJIaa, JUBApHUHN 3aBO/I, MpsiAuabHa hadbpuka i T. 1.

Cnig we sugimaty Mt j y* Odz'f us@3 Mdzd R 5 9 df to 5B &
mMyfjy Oz L Oy' ¢ 3 X ¢ paxizapoy enefururizarni tc 5B
JOTIOMDKHMX BHUPOOHHUILTB MOXYTh CIYKUTHU PEMOHTHI 3aBOJIHU,
MPUKIIAJIOM CIeiami3amii MiXKraJly3eBUX BUPOOHHUIITB — IIITPHEMCTBA
3 BUITYCKY MPOJYKIIli 3araJIbHOMAIIUHOOYIIBHOTO MPU3HAYEHHS.

BignoBimHo [0 3akoHy MOTped, M0 30UIBIIYIOTHCSA, 1 3
PO3BUTKOM 1HHOBAIIMHOI JISVIBHOCTI IIOCTIMHO BHUHHUKAaIOTh HOBI
noTpeOu 1 HOBI TOBapu. TOMYy MOCTIMTHO CTBOPIOIOTHCS HOBI BHUIU
BUPOOHUIITB, SIKI BUJUISIOTHCS B CAaMOCTIMHI JUIBHMIN 1 BUPOOHHYI
oauHMI. Pazom 3 THM mipu po3poOIll TPOEKTHO-TEXHIYHOI TOKYMEHTAITI1
Ha OYAIBHUIITBO HOBHUX 1 PEKOHCTPYKIIO [IIOYUX HIJINPUEMCTB
HEJIOCTATHS yBara NpUAUISETHCS CTBOPEHHIO BUCOKOCIICIIiaTi30BaHUX
BUPOOHUIITB, HE 3a0€3MEUYy€ThCS BUIEPEIKATBHOTO  PO3BUTKY
CIELIATI30BaHOTO  BUPOOHMIITBA CTAaHAAPTHUX 1 YyHI(pIKOBaAaHUX
neTajeid 1 By3JIB Taly3eBOro 3acTOCyBaHHsI. B pe3ynbTarti
crierfiajizalii BUHUKAE MPOTUPIYYS MK 30UIBIIIEHHSIM Ta OHOBJICHHSIM
HOMEHKJIATypH OPOIYKIli, 3 OAHOTO OOKY, 1 MOBUILHUM 3POCTaHHSIM
KUTBKOCT1 TTOAETAIbHO 1 TEXHOJIOTIYHO CHEIiali30BaHUX MiAMPUEMCTB —
3 i”moro. Ilogonary 10 CynepeuHiCTh Ma€ MojeTallbHa Creliaai3alisa
Ha OCHOB1 YyHidikaiii BHUpPOOIB, IXHIX YacTUH Ta PO3IIUPEHHS
3aCTOCOBHOCTI OJJHAKOBHX JIeTallel y HAaWPI3HOMAHITHIIINX BUPOOAX.

OntuMabHUM piBEHBb crelianizalii BU3HAYa€ThCS Ha OCHOBI
€KOHOMIYHUX PO3paxyHKiB. MU HaBeJIEeMO JIMIIIE JIOTTYHY 3aJ€KHICTh
MDK mporpamoro (Macmrabom) 1 TPYAOMICTKICTIO (COOIBapTICTIO)
BUpOOY (puc. 7.2).

Ha puc. 7.2 Bugno, o npu nporpami Nyac BXKE HE B1JI0YBAETHCS
3HWKEHHSI TPYAOMICTKOCTI oauHuill BupoOy. Edexr wmacmrady
BUKOPHUCTAHMI MOBHICTIO, aBTOMATUYHA JiHIsI 3aBaHTaxkeHa Ha 100 %.
[Ipu 301UIbIIEHHI TPOTPAMHU BUITYCKY BHPOOIB MOTPIOHO OymyBaTh
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IpYyry aBTOMATUYHY JiHIF0. TOMy MpaBiiie TOYKH A CIIOCTEPIraeThCs
CIIOYATKy 3pOCTaHHSA TPYAOMICTKOCTI OJIMHUII BHUpPOOY, Jpyra
aBTOMAaTUYHa JIiHIsA TepedyBae y CTajil OCBOEHHS, TPYJIOMICTKICTh
OJIUHMIII BUPOOY TMOYMHAE 3HIKYBATHCS 3a PaxyHOK 3MEHIICHHS
YaCTKU YMOBHO-TIOCTIHHUX BUTPAT HA OJMHUIIO BUPOOY.

odtaslz

\4

stdHtRC s (friss o Gdsfis )

) by iy it 1S crt Negn | ) iy cifils Htdas’ ctrtz

A
\

t "l ftesdad adff rflz

Puc. 7.2. 3anexHICTh MK IPOTPAMOIO BUITYCKY 1 TPYIOMICTKICTIO
BUPOOY

Po3Butok cnemiamizaiii BUPOOHHUIITBA 1 YMPABIIHHSI MOXE
BIIOyBaTuCs TIABKM HA OCHOBI  PO3BUTKY BHYTPIIIHBO- Ta
MDKBUPOOHUYOTO KOOTIEPYBaHHS.

s stsif | tclzaidsdedzysnenns ta BI/IKopI/ICTaHHSI MOPIBHSHO
TPUBAIMX  BUPOOHWUYUX 1  yOPaBIIHCBKUX  3B'SI3KIB  MIXK
MIIITPUEMCTBAMH, OpPTaHI3aIlisIMUA Ta 1HIIUMHU CTPYKTypaMmH, KOXKHA 3
SAKUX CIICIali3yeThCsd HAa BUPOOHMIITBI OKPEMHX CKJIaJIOBUX YaCTHUH
mijjoro abo Ha BUKOHAHHI OKpeMoro Buay poOIT (mociyr).
KoonepyBaHHs MOXke 3A11CHIOBATUCA SIK HAa «BXOJ1» CTPYKTYpPH, TaK 1
Ha 11 «BUXOJ1».

KoomnepyBannust mMoxe Oytm t6j G ° 15 dzgOxdant dzopmBycky
MPOAYKIlii a00 BUKOHAHHI POOOTH 3aisIHO KiJbKa OpraHi3aliil pi3HUX
ramy3eil IeBHOro periony, G Odzlkz L 200 digls ¥ dzO tc s Halzd d3
NpakTUIll BaXXKO BIAJATU TEpeBary SKOMYChb OJHOMY  BUIY
KOOIIEPYBaHHH.

Kpurepissmu BuOOpy BHIYy KOONEpPYBaHHS Ha  «BXOJ1»
oprasizariii €:
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- SIKICTh TPOAYKIIi (KOMIUIEKTYBaJIbHUX BUPOOIB, KOMIUIEKCIB Ta
THIITMX CKJIaJ0BUX KIHIIEBOTO MPOIYKTY) OpraHizalli-nocrayaibHUKa;

- IiHA Mi€1 MPOTYKIIIi;

- IMIJDK 1 MIC1S TOCTavYajIbHUKA,

- HaAIMHICTh OCTa4YaJIbHUKA,

- SIKICTb CEPBICY, 110 HAJAE€ThCS MOCTAYaJIbHUKOM PO TYKIIIi;

- BUTpaTH Ha  EKCIUTyaTalio (3acTOCyBaHHsS)  MPOAYKIIi
mocTavajJbHUKA B OpraHi3arii-clio)KrBada Ta 1H.

[lepenmiueni OkpeMi KpUTepii MOXHA 3aMIHUTH  OJHUM
IHTETpaJIbHUM KPUTEPIEM — KOHKYPEHTOCIPOMOXKHICTIO MMOCTaYaJIbHUKA.
OnHak Ha ChOTOJIHI HEMa€ 3aTBEPKEHOI METOJMKH  OI[IHKHU
KOHKYPEHTOCIIPOMOXHOCTI opranizaiiii. ToMmy Ha 11bOMYy eTari MOXKHa
KOPUCTYBATUCS OKPEMUMH KpPUTEpISIMU BUOOpY mocTayainbHuka. Ciin
OulbIIE yBaru NOPUAUIATA BHOOPY  KOHKYPEHTOCIPOMOMKHOTO
MOCTavYaIbHUKA, OCKUIBKH SKIIO Ha «BXOJ1» OpraHizalii oOIliHKa
KOHKYPEHTOCIIPOMOXHOCTI OyJ€ Ha «3aJ0BUIBHO», TO B MPOIECI
BUPOOHUIITBA TMPOAYKIi opranizaiis (Mpu Oyab-IKOMY piBHI
TEXHOJIOT1T 1 KBani(ikaiii KajpiB) HE 3MOXKE L0 3aJOBLIbHY OLIHKY
BHUIIPABUTH Ha «JI00pe» 1, THM OLIIBIIIE, HA «BIIMIHHOY.

i kpuTtepii, 3p03yMUIO, MalOTh 3aCTOCOBYBaTH CIIOKHBAdl J0
oprasizailii-BupoOHuKa mpoaykiiii. OCTaHHs TEX Ma€ aHaIi3yBaTU Ha
«BUXOJI1» HaAIMHICTh, IMIJIK 1 MICIFO CBOTO criokuBada. Ha mpakrtwuir
MOCTAaYaJIbHUKH HE 3aBXKIY BUBYAIOTH 3aIIUTH CIIOXKHWBAaYiB, BHACIIIOK
4Oro BOHM 1HOJI1 MAKOTh BEJIMKI HEIPUEMHOCTI.

ssdzyj dzlstc Oy v o d tc tud dzepogpsexddns
BUPOOHHUIITBA OAHOTO a00 KUIBKOX aHAJOTIYHHMX BUAIB MPOIYKIIT a00
MOCIYT Y BEJIMKUX OPTaHi3allisiax, y MeKaxX HEBEJIUKOTO PETioHY.

["asmy3eBi 0COOIMUBOCTI HE JAO3BOJISIOTH BCTAHOBUTH E€IWMHUX IS
BCIX Tajly3eil ONTUMaJIbHUX PO3MIPIB BUPOOHHUIITB 1 MiAITPUEMCTB.

KonrnenTpartiisi BUpOOHHUIITBA 3IIMCHIOETHCS B TPhOX OCHOBHHX
dhopmax:

- KOHIICHTpAIIis CTIeIiaji30BaHOT0 BUPOOHUIITBA;

- KOHIICHTpAIlisi KOMOIHOBAaHOTO BUPOOHHMIITBA;

- 301IBIIICHHS PO3MIPIB YHIBEpCAIbHUX MI1INPUEMCTB.

Haitbinpm edextuBHOO € mepmia (opma, 1o 3ade3neuye
30CepeIKeHHS OJIHOPI1JTHOTO BUPOOHHUIITBA  HAa  BEIUKHX
nianpueMcTBax. lle gae 3Mory 3acTOCOBYBaTHM BHCOKONPOIYKTUBHI
Crieliari3oBaHl MaIlliHA, aBTOMATHU30BaHI 1 MOTOKOBI JIiHII, CydacHi
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METOJIM OpraHizaiii BUpOoOHMIITBA. BrucokoedekTrBHA TaKoX 1 apyra
dbopMa KOHIIEHTparii, sfKa 3a0e3nedye TMOCTIOBHICTh BHKOHAHHS
TEXHOJIOTIYHUX MPOIIECiB, KOMIUJIEKCHY TIEpepoOKy CHPOBUHH,
BUKOPHUCTAHHS MOOIYHUX MPOIYKTIB 1 BIIXOIB, CKOPOUCHHS BUKHIIB
MIKIJTMBUX ~ PEYOBMH Y  HABKOJUIIHE  cepeAoBuine. MeHmn
e(hEeKTUBHOIO € TpeTs Gopma, NpU AKIN 3AINCHIOETHCS KOHLCHTpAIis
BUPOOHUIITB, HE TOB'A3aHUX MDK CO00I0 HI OJHOPIAHICTIO 1
MOCTIOBHICTIO  TEXHOJOTIYHUX  MPOIECIB, HI  KOMIIJIEKCHOIO
nepepoOKOI0 CUPOBUHH.

KonuenTpaiiisi BUpoOHUIITBA Ta ii OKpeMi (OPMHU PO3BUBAIOTHCS
Ha OCHOBI BIUIMBY JIBOX F'OJIOBHUX (PaKTOPIB:

- 3pOCTaHHs OTPeOH B MEBHUX BUIAX MPOTYKIIIi;

- HAyKOBO-TEXHIYHOTO MPOrpecy B JaHIW raimysi, M0 AA€ 3MOTY
MIJBUIIYBAaTU SIKICTb MPOAYKIII, $IKA BHUITYCKA€THCS, 1 3HUXKYBATU
miny. IlepexoHIleHTpallisl YCKIQJIHIOE YIPABIIHHSA, 3aBIASKH YOMY
BOHA HeOaxkaHa.

KoHueHTpaiisi nuisixoMm 30UTbIIEHHS PO3MIPIB MIAMPUEMCTBA,
sKa 3IIMCHIOETHCS B TMPOMHUCIOBOCTI, IOB's3aHa 3 IIIJIBUIICHHIM
OJIMHUYHUX TMOTYXKHOCTEW MAIIWH 1 YCTaTKyBaHHS, a TAKOX PO3MIpiB
CHOPY/I, 30UIBIIEHHSIM KIJIBKOCTI OJHAKOBUX MAIIMH 1 YCTaTKyBaHHS,
a TAKOXK 1X IMO€THAHHSIM.

[lutomi BUTpaTH Ha yOpPaBIIHHS Ha BEJIMKUX MIAIPUEMCTBAX
MEHIII, HDK Ha OUIbll JApPIOHUX, OCKIUIBKM BOHHU 30UIBIIYIOTHCS
HETPOIOPIIIHHO 3POCTAHHIO MacIITa0iB BUpOOHHUIITBA. B ymoBax
BEJIMKOTO MIANPUEMCTBA €KOHOMIYHO BHUIIPABIOBYETHCS CTBOPEHHS
creniani3oBaHuX (QYHKIIOHAIBHUX BiAAUNIB 1 JIabopaTopiid, sKi
3a0€3Meuyl0OTh  CTBOPEHHS  KOHKYPEHTOCIPOMOXKHMX  OO'€KTIB.
Konnentparris BUPOOHUIITBA JI03BOJISIE BUKOPHUCTOBYBAaTH
BHUCOKOKBaJII(PIKOBaH1 KaJpH 1 aBTOMaTU30BaH1 BUPOOHUIITBA, Cy4acHi
iH(dOopMaliifHi TexHoor1i 1 pecypcu. OHAK Moaiblia KOHIEHTpAaIis
YCKJIaJHIOE ymOpaBlliHHI. TOMy B KOXHIiil Trajy3l CBOI ONTUMAaJIbHI
piBHI KOHIIEHTpaIlli BAPOOHUIITBA.

S sd3B ' dzizep doteldsiaY dzd-yids @@ 3 popm opranizariii
BUPOOHUIITBA, MOOYy/JOBaHA Ha MOEAHAHHI B OJHOMY IHIJAMNPHEMCTBI
(koMmOiHaTi)  OaraTbOX  BHUPOOHHMIITB  PI3HMX  Tamy3ed  abo
HaIllOHAIBHOTO TOCIMOJApCTBa y IIIJIOMY 3 METOK CIPOIICHHS
MDKBUPOOHMYMX 3B'SI3KIB 32 TEXHOJOTIYHUM JjaHiorom. Ile,
HalpuKiIajd, KOHIEPHU, KOMOIHATH 3 BHPOOHHUIITBA KIHIIEBOTO
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MPOJIYKTY — COPTOBOTO MPOKATy, y $KI BXOJSATh BUPOOHMIITBA 3
BUJIOOYTKY Ta 30arayeHHs pyad, BUIUIABKM 4YaByHYy Ta CTall,
BUT'OTOBJICHHS ITPOKATY.

KomOiHnyBaHHsI ~ BUpPOOHMIITBA Ja€  3MOTY:  KOMILJIEKCHO
BUKOPUCTOBYBATH (MepepoOIsATH) BIIXOAU BUPOOHUIITBA; BUPOOIIATH
13 CUPOBMHU MaKCUMaJIbHO MOXJIUBY KUIbKICTh KOPUCHUX PEUYOBUH
(KOMIIOHEHTIB); MAaTH BHCOKHW HAyKOBO-TEXHIYHUN 1 KaJpOBHI
MOTEHI[1aJ]; MAHEBPYBAaTH pecypcaMu B Mexax 00'€THaHHS; BUITYCKATH
KOHKYPEHTOCIIPOMOXHY  MPOAYKIIIO 32  PaxXyHOK  3HIKCHHS
MaTepiaJoMICTKOCTI KOMOIHATY.

3alie’)KHO  BIJT  XapakTepy BHUPOOHHUIITBA, TEXHOJOTIl Ta
o0'enHaHHA y BUPOOHMUOMY IIPOIECI OKPEMHUX CTajiil mepepoOKu
CUPOBHHU Ta MaTepiaiiB KOMOIHYBaHHS B MPOMHUCIOBOCTI BUCTYTIA€E B
TPHOX OCHOBHHX (popmax.

Stsli3B " dzlzo Odzedz?y 20O BMmdztso f sdz' Hs
TUMOBUM JJIl YOPHOI METaNyprii Ta TEKCTWJIbHOI MPOMMCIOBOCTI. €
Takl KOMOIHATH TaKOX y XIMIUHIA Ta 1HIIUX Tady3sX MPOMHCIOBOCTI.
Ak npaBuiio, BOHU MPOCTI 3a CTpyKTyporo. OTpuMaHi B mpolieci
BUPOOHUIITBA Pi3HI HamiB(paOpukaTH BUXOAATH 13 KOMOIHATY abo sIK
OPOMDKHHMI MpoayKT (HamiBpaOpukar), MO #Ae B NOAAIBIILY
nepepoOKy B 1HIII ramysi, abo gk KiHueBud npoxykt. Hanpuxnaz, y
YOPHIN METanyprii NpeIMeTOM NepepoOKHU I PI3HUX BUIIB MPOKATY
€ 3am3Ha pyaa. Ha mepuiiid ctazii 13 3a113HO1 pyid B IOMEHHUX I€Yax
BUIUIABJISIIOTh YaBYH, MOTIM y CTaJeJIMBApPHOMY BUPOOHUIITBI HOTO
NEPEIIaBIsIlOTh Y CTajdb, a MOTIM Yy NPOKATHOMY BHPOOHHUIITBI
1epepoOJIAIOTh Y COPTOBUM a00 JIMCTOBUM MPOKAT.

sl dzz o Odzdzv dO tshdetse ™ o dC sted Ml
HaOUIbIII MOLIMPEHE B JE€PEBOOOPOOHIM, XapUuOBiil Ta IHIIUX Taly3sX
poMUCIIOBOCTI. [TpukiagomM Moxe CIy>KUTH CIIOJTYyYEeHHS KOJIbOPOBO1
METaIyprii 3 XIMIYHOIO TIPOMHUCIIOBICTIO, KOJU TMOOIYHI BiAXOIU
nepepoOKr pyaud (CIpYMCTUM aHT1APHUA) BUKOPUCTOBYIOTHCS IS
BUPOOJICHHS 1HIIUX BUIIB MPOAYKTY (y JAaHOMY MPHUKIAAl — CIPKH).

s ¢popma kOMOIHYBaHHSI Ma€ BEJIUKE 3HAUYEHHS, TOMY IO MpHU
nepepoOIll 0araTboX BUAIB CUPOBHUHU PAa3oOM 3 OCHOBHHUM IMPOAYKTOM
OJIepKYIOTh Ppi3HI BigXoAu Ta NOOIYHI MPOAYKTH. IX edekTuBHE
BUKOPUCTAHHS Ja€ MOJJIUBICTh 3HU3UTU MAaTEPIlaJIOMICTKICTh
NPOAYKIIIi, PO3MIMPUTH CUPOBUHHY 0a3y MPOMHUCIOBOCTI.
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S sd3B ' dzlz 9 O dzdz" zZzO GMhmdso CiY dzj &
MOIIMPEHO B Taldy3six 1 Ha MIANPUEMCTBAX, 3aMHATHUX TEPEPOOKOIO
OpraHiuHoi cupoBuHU (HadTH, Byruuisa, Topdy, CIaHIIB TOIIO), a
TaKOX KOMIUICKCHMX pyJ, Hampukiaja moiiMmeTaneBux. [Ipukiamom
Takoi (hopMU KOMOIHYBaHHSI € KOKCOXIMIYHI KOMOIHATH, IO 31HC-

HIOIOTh KOMIUIEKCHY XIMIYHY MEpepoOKy BYTULISI Ta MOMYyTHUX Ta3iB.

[CHYIOTh TaKOXX MOHSTTS BEPTHUKAIBLHOI'O, TOPU30HTAIHLHOTO Ta

3Mimanoro komoinyBanns. | J tels d € Odz! dzj sigSydgerscsdzlz o O d
B TOMY BUMAAKY, KOJHM 3IMCHIOETHCS TOCIIJJOBHA TiepepoOKa
CHUpPOBUHM B HamiB(abpukaT abo ToTOBYy npoAykmio. | Ste d L 5 dzls O dz
C sd3B ' dzkz mpigex®’ KOMIUIEKCHY MepepoOKy CHpPOBUHHU.
1 d3' " Odzj C ts d3BIe, dglzia @ dggryto Buay CHPOBHHH,
MOCHIJJOBHO nepepodsitoun  Horo, OJIEPKYIOTh OCHOBHI
HamiBdabpukat abo roToBi BUpoOU, a 3 BIAXOIB, 1[0 YTBOPHIIKCH,
OJIEPKYIOTh MTOO14YH1 HamiBpaOpukaTu a00 TOTOB1 MPOIYKTH.

74.0priasaleixXiHd H @qir ormioBBAKPVO O Bl & L, T

HaiiBa)XMBIIIO CKJIaJIOBOI0 HAyKOBO-TEXHIYHOTO TIPOTpecy,
TOOTO Tpollecy Oe3MepepBHOIO BIOCKOHAJICHHS 3aCO01B 1 MPEAMETIB
mpaii, € TEeXHIYHa TIJr0OTOBKAa BUPOOHUIITBA, IO MICTUTh YCIO
CYKYIIHICTh 3aXOJiB IIOAO0 BJOCKOHAJIEHHS BUPOOIB, BIPOBAIKCHHS
HOBHMX TEXHOJIOTIYHMX TMPOIECIB 1 OCHAICHHS BUPOOHULTBA. Bci
poOOTH 3 TEXHIYHOI MIATOTOBKM BHUPOOHHUIITBA IEper0avyaroThCs B
Oi3HeCc-TIaHax MiAMPUEMCTBA.

OuikyBaHl pe3yJbTaTH BiJ YNPOBAJ)KEHHSI HOBOBBEJICHb,
OOTpYHTOBaHI TEXHIKO-€KOHOMIYHUMHU pPO3paxyHKamMH, CHPUSIOThH
MEePEKOHAHHIO 1HBECTOPIB y TOMY, IO CTYIHb PU3UKY BKJIQJCHHS
KOIITIB Yy HOBY TEXHIKYy 1 PO3BUTOK BHUPOOHMIITBA BUPOOHUKIB
NpoAyKIIii MiHiManeHuH [21].

TexHiuyHa MATOTOBKA MICTUTh TaKi BUIU POOIT:

- MPOCKTYBAaHHS HOBUX 1 BJIOCKOHAJEHHSI pAaHIIIE OCBOEHUX
BUJIIB TPOJYKIII Ta 3a0e3meyeHHs BUPOOHUKIB YCI€0 HEOOXiAHOIO
JTOKYMEHTAIIIEI0 3 €0 MPOIYKITIELO;

- IPOEKTYBAaHHSI HOBUX 1 BJOCKOHAJICHHS BXE OCBOEHHX
TEXHOJIOTIYHUX IMPOIIECIB;
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- JIOCJIJIHA TIepeBipKa 1 BIPOBAKEHHS HOBUX YIOCKOHAJICHHUX
TEXHOJIOTIYHUX TMPOIECIB 0e3MOCepeIHbO B IIEXOBUX YMOBaxX, Ha
POOOYHX MICIISX;

- MPOEKTYBAaHHS 1 BUTOTOBJICHHSI HOBOT TEXHOJIOTTYHOI OCHACTKH,
0 MICTUTh MPHUCTPOi, BCl BUIAA POOOYOTO 1 BHUMIPIOBAIBHOTO
IHCTPYMEHTY, MOJIeJi, pec-(hopMU Ta 1H.;

- po3poOKa TEXHIYHO 06rpyHT0BaHHx HOPM 1 HOpPMATHUBIB JJIs
BU3HAYEHHS TPYJIOMICTKOCTI 1 MaTeplaJOMICTKOCTI MIPOJYKIIii,
noTpedu B 00JIaJiHAHHI, OCHAIIEHHI, BUPOOHUYUX 1 JOMOMDKHHUX
IJIOIIAX, TEXHOJIOTIYHOMY MaJluBl, €HEeprii, po3paxyHKu 3a
BU3HAYEHHSM CaMoi MOTPeOu B 3a3HAYCHUX PECypCax;

- MPOEKTYBAaHHS 1 BUTOTOBJICHHS HECTAHIAPTHOI'O YCTATKyBaHHS,
po3poOKka TUIaHIB MPUAO0AHHS BIJICYTHBOTO 1 MOJIEpHI3AIlis HASBHOTO
o0J1aTHAHHS;

- PO3MIIIEHHS 1 pallloHaJIbHA PO3CTAaHOBKAa OOJagHAaHHSA 34
BUPOOHUYHMH I1IPO3/1JIaMHU;

- MATOTOBKA KaJpiB BUKOHABIIB 32 HOBUMH PO eCisiMH;

- oprasizaiiiiina nepedy/10Ba OKpeMuX BUPOOHUUMX MiPO3/1IIB,
po3poOKa Ta BIPOBAKEHHS HOBUX CHCTEM IIJIAHYBaHHS 1 YIIPABIIHHS
X0JI0M BUPOOHHUYOIO TIPOIIECY.

VYci 3a3HadeHi BUIM poOIT Yepe3 iX CKIAAHICTh Ta BEJIIMUYE3HUM
o0csr HE MOXYThb OYTHM BHUKOHAHI TIJIbKH CHJIIAMH CaMoOro
MIPOMHUCJIOBOTO MIANPUEMCTBA. TEXHIYHOIO MIArOTOBKOK BUPOOHHIITBA
3aiiMaloThCs PI3HOMAaHITHI HETPOMUCIIOB1 OpraHizariii.

HactymHoro J1aHKOI0 € cCHUCTeMa Tally3eBUX HayKOBO-IOCTITHUX
IHCTUTYTIB, KOHCTPYKTOPCBKMX  OIOpO, HAYKOBO-JAOCHITHUX 1
MPOCKTHO-TEXHIYHUX 1HCTUTYTIB. [luMu opranizamissMu MpOBOIUTHCS
IIUPOKE KOJO TEOPETHUYHHX, CEKCICPUMEHTAIbHUX, JOCTITHO- 1
MPOEKTHO-KOHCTPYKTOPCHKUX Ta I1HIIUX poOiT. KpiMm TOro, BOHH
MPOBOJSATH JIOCTIHE BHUTOTOBJICHHS HOBHX 3pa3KiB MPOAYKII 1
MEPEBIPKY TEXHOJIOTTYHUX MPOIIECIB.

Po3poOrniena opranizaiisiMi T€XHIYHA JOKYMEHTAIlisl HaIXOIUTh
Ha MIANPUEMCTBA, J€ IMojajblia poOOoTa MPOBOAUTHCS BiiainamMu
TOJIOBHOTO  KOHCTPYKTOpa, TOJIOBHOTO TEXHOJOTa, TOJOBHOIO
MeTajdypra, MexXaHi3allli Ta aBTOMaTH3ailli BUPOOHHUIITBA, SKI €
OCHOBHMMHM OpraHamMM TEXHIYHOI MIATOTOBKA BHPOOHHUIITBA Ha
BEIUKOMY  MIANpUEMCTBl. TyT TPOBOAUTHCA  JOOMPAIFOBAHHS
OTPUMAaHOI JTIOKYMEHTAIlli CTOCOBHO /IO CBOIX yMOB, MPOEKTYyBaHHS
TE€XHOJIOT1YHOI OCHACTKH, YTOUYHECHHS HOPM 1 T. 1.
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PoGoTr, BUKOHaHI MepeIYCeHUMH TIIPO3AUIaMH, CKJIaJaloTh
3MICT BHYTPIIIHLO(IPMOBOT TEXHIYHOT MiATOTOBKH.

TexHlyHa NIATOTOBKA BUPOOHUIITBA B HAWOUIBII TMOBHOMY
BUTJISA/II TOJIUISIETHCS HA YOTUPH CTaTil.

1. locmigHuIbKa MiIrOTOBKA.

2. KoHCTpyKTOpChKA MMiITOTOBKA.

3. TexHosioriyHa MiArOTOBKA.

4, Opranizaliiiiaa 1 MaTepiajibHa IiIrOTOBKA.

Bmict S SdzMilstczC Iststem! € 5° i ' HeenEBxS 9 € d
MPOEKTIB BU3HAYAETHCS €IUHOI0 CHCTEMOI0 KOHCTPYKTOPCHKOI
nokymeHnranii (€CKJ), mo sBisie coO0K KOMIUIEKC JAEpKaBHUX
CTaHAApPTIB, SIKI BCTAHOBIIIOIOTH IMPaBHJIA 1 MOJOKEHHS PO TOPSIOK
po3poOKku, ohopMIIEHHS Ta 00ITY KOHCTPYKTOPCHKOI JOKYMEHTAIlli B
oprasizalisax 1 Ha HiJIpUeEMCTBAX.

KoHcTpykTOpchKa poOoTa miANIpHEMCTBA MTPOBOJAUTHCS KLIBKOMA
eTaraMHu.

1.Po3pobka Isj - 02" ydzsG ts (TB).O oYH Qabagdzitii
BCTAHOBJIIOETHCS IIUIbOBE MPU3HAYECHHS, 3aJal0ThCSl  JIOMYCTUMI
IHTEpBAJIM 3HAYEHb OCHOBHUX TEXHIKO-EKCIUTyaTal[IMHUX XapaKTEPUCTUK
IIEBHOT'O BUPOOY.

2. Pozpobkals | » dz2' ydzts ' (Tiliclmtbdsasichngiizy T3
BU3HAYAETHCA  HAWOUIbII ~ IMOBIpHMM  BapiaHT  BHPIIIEHHSA
MOCTaBJICHOTO 3aBJaHHA 1 TMPOBOJIUTHCS YTOYHEHHS SK IIbOBOTO
NMPU3HAYCHHS HOBOTO BHJY TNPOAYKIi, TaKk 1 OCHOBHUX HOro
XapaKTEPUCTHK 1 YMOB BUKOPHUCTAHHSI.

3. MC " L dzj tff tc tOFHOHBZ Hod datg@tsHaucHns —
OOTpYHTYBaHHS  TEXHIYHOI  MOXJIMBOCTI  3JIMCHEHHS  BHUMOT,
chopmynboBanux y T3 1 TII.

4.0 ] ~ dzg' ydzj tf tc Bgrafolsalz oppoEazivTEC BCi
HaWBaXXJIUBIII TEXHIYHI PIIICHHS, Kl JAlOTh MOBHE YSBICHHS IIPO
OyIOBY 1 JIIF0 HOBOTO BUY IPOAYKIIIi.

5.t sB Yy i tc 5B Desylzpoatd adzGyTr cTBOpCHMIt
KOMIUIEKT JOKYMEHTaIlli, IO JO03BOJISIE PO3MOYATH IMIATOTOBKY
BUPOOHHUIITBA JIJIs BUITYCKY HOBOI IIPOYKIIII.

KonkpeTHuit 3mMicT poOIT Ha KOXKHOMY €Tali 1 caMa KUIbKICTh
eTamniB OynyTh 3ajieKaTu BiJl HU3KU (DaKTOPIB, HAMBAXKIUBIIIUMHU 3
SKUX € CKJIAJIHICTh 1 HOBU3HA BHJY MPOAYKIi, IO PO3POOISETHCS,
MaciTad MailOyTHHOTO BUPOOHUIITBA, XapaKTep pPO3NOALTY pOOIT MIXK
oprasizalisiMi-BUKOHABLISIMU, HASBHICTh €KCIIEPUMEHTAJIbHOT 0a3Hu.
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UJ n dzdzis e ' Y dzO BupfOhrHTEAlS ISidSIEAES GEHKUi
KOMILUIEKC POOIT 3 MPOEKTYBaHHS Ta CTBOPEHHS MaTepianbHOi 0asu
IPOIIECY BUPOOHMIITBA HOBUX BUJIIB IMPOIYKIIII.

TexHonoriuHa MIArOTOBKAa MOXKE OyTH TMOJIJI€HA HAa YOTHUPHU
eTarnu.

1. TeXHOJIOTTYHUI KOHTPOJIb KpPECaeHb (HOPMOKOHTPOJIb ).

2. [IpoekTyBaHHS TEXHOJOTIYHMX TPOIECiB. 3MICT POOIT
BU3HAYAETHCS BUIOM MPOAYKIIIi, III0 BUITYCKAETHCS.

3. IIpoekTyBanHs 1 BUT'OTOBJICHHS CIICIIOCHACTKH 1
HECTaHJIaPTHOTO 00JIaTHAHHS.

4. HamaromkeHHss ~ Ta  BIOPOBA/DKEHHS  3alPOEKTOBAHUX
TEXHOJIOTTYHHMX IIPOIIECIB.

[InanyBaHHS TE€XHIYHOI MIATOTOBKH BHUPOOHUIITBA SIBIISIE COOOIO
CKJIQJHUN OaraToeTamHUW TPOIEC, IO BHUKOHYEThCA Ha PIZHUX
piBHsx [12].

MfuTaHHA A4Nd9 CaMOKOHTpPOANW

1.lo Bu posymiere mix BupoOHMuYuM mpoiuecom? Ha3zBiTh
OCHOBHI CKJIaJJ0B1 BUpPOOHUYOTO MPOIIECY.

2. 5Iki TpPUHIMIOMN pallioHaJIBHOI oOpraHizamii BUPOOHUYOTO
nporiecy Bam Bimomi? JlaliTe XapakKTepUCTUKY KOXKHOTO 3 HHX.

3. Sxi icHyr0Th (hopMU opraHizaiiii BUpoOHUIITBAM ?

4. IIlo Take koHIeHTpaIlis BUpoOHuIITBa? HasBiThk ii mepeBaru ta
HEJIOIIKH.

5.1Ilo Take chemamszaiis BUpoOHUITBA? BusHaute 1i
€KOHOMIYHE 3HAYCHHS.

6. Ilo Take koomepyBaHHs BUpOOHULITBA? SIKy poib BiAirpae
KOOIIEpYBaHHS Y IIIBUIIICHHI €()eKTUBHOCTI BUPOOHHIITBA?

/. JlaliTe BU3HAYEHHS TEXHIYHOI MiATOTOBKKA BUPOOHUIITBA.

8. JlaiiTe BU3HAYEHHS TEXHOJIOTIYHOI MiATOTOBKH BUPOOHUIITBA.
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PO3 48/
TeXHeKOHOMI YHI M O Koar 3i HIVHKUUX  TNePXOoHU0e/ T
BUT OTOBJ/IE€HHSA MaWWHMU

81LCobi BapTi CTb MaWWUHMWU

Ko’xHa 3HOBY BHTOTOBJICHA MaIlliHa MAa€ HE TUIBKU BiAMOBIIATH
BCIM BHUMOTaM ii CIIy’)kOOBOTO TpPHU3HAYEHHS, a ¥ BIAPI3HIATHUCS BiJ
paHilie BUIMYIICHUX MAaIllMH TaKOro MPU3HAYCHHS MCHIIMMH
BUTpaTaMM MaTepiaiiB 1 BUTpATaMH >KMBOI Ta MUHYJIOI Mpalll.

Butpatu Ha BuTpadeHi 3aco0uM BHUpPOOHHUIITBA 1 3apIuiaTy Ha
BUTOTOBJICHHS MAIlIMHU Ha 3aBOJl, BUPaXeHI B TPOIIOBik dopmi,
npuiiHaTo HasuBath 11 M B~ 9 O 6[BO]. iPlsHfiM 3 ocHOBHUX
3aBAaHb TEXHOJIOTIi MamMHOOYAYyBaHHSA € Oe3mepepBHE 3HUKCHHS
co01BapTOCTI MAIlIMH, 110 BUITYCKAIOThCA. PO3PI3HAIOTH COOIBAPTICTH
MAIllMHN y MIOMY 1 COOIBapTICTh i OKpeMHUX CKJIAJadbHUX OJWHHIIb,
JIeTaneid 1 OKpPEMHUX Omepaliil TEXHOJOrIYHOIro IMpouecy  ix
BUTOTOBJICHHS.

[TinpaxyHok  coOiBapTocTi  HasmBaerbes & Odz! € BEdzw y°
PO3pi3HAIOT TONEPETHIO KAIBKYJSLID, SKY 1HOJI Ha3UBaIOTh
KOLITOPUCHOIO, 1 MOJAblIy, 0 HA3UBAETHCA 3a3BUYAl 3BITHOIO a0o
BUKOHABYOIO.

[TonepeaHsi KambKyJALIS CIYXUTh JJIS BHU3HAYEHHS MOXJIUBOI
a00 TUIaHOBOI COOIBApPTOCTI HAMIYEHOI /10 BUPOOHMIITBA MAIIWHHU, Il
CKJIaJaIbHUX OJIMHUIIb 1 JeTaiell Ta BUOOPY HAMOIBIIT €KOHOMIYHOTO
BaplaHTa TEXHOJOTIYHOTO TMpOIECY BUKOHAHHA OKPEMOI ormeparlii
BUTOTOBJICHHS JIeTajiel 1 MAlllMHU B I1JIOMY.

3BITHA KAJIBKYJIAIIA CIYKUTh ISl BUSBICHHS (DAKTUYHUX BUTPAT
Ha BUTOTOBJICHHS MAILIMHH, 11 CKIaJaJIbHUX OJUHUIb, JAeTaneil ado Ha
BUKOHAHHS OKPEMHX OIeparlii.

TakuM 4MHOM, 3a JIOMIOMOTI'0IO 3BITHOI KaJIbKYJIALii BU3HAYAIOTh
IicHYy coOIBapTICTh MamMHU a0o0 i1 4YacTUH 3a TOW YW 1HIIMIMA
NPOMDKOK d4acy. 3ICTaBJCHHS JaHUX 3BITHOI 1 MOMEPEeaHbO1
KUIbKYJISILIN  J1a€ 3MOTYy CYIWTH TMpPO BIANOBIAHICTH JIIMCHOTO
TEXHOJOTIYHOTO TPOIECYy 3alpOeKTOBAHOMY, TIpO0 €(EKTUBHICTH
3aXOJIB II0JI0 WOT0 MOJAIBIIOr0 BIOCKOHAJIEHHS, a 1HOAl 1 MpO Te,
HACKUTHKU MPABWIHHOIO € TIOTIEPETHS KaTbKYJISIIis.
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82TpyaoMmMi CTKI CTb oaunHWMUI npoAayk

Ha nonmatoxk 10 co0iBapTOCTI OJUHUIN MPOAYKINi, B SKiM, 5K Y
doxkyci, BIIOOpakarThCs PE3yabTaTH MISIBHOCTI BCHOT'O KOJICKTHUBY
3aBOY, CIIPSIMOBAHOI Ha 3HM)KEHHS COOIBApPTOCTI Ta IMABUIIECHHS THM
caMuM IPOIYKTUBHOCTI MpaIll, € psJ JOJATKOBUX TEXHIKO-€KOHOMIYHHUX
NMOKa3HUKIB. BOHM XapakTepu3yloTh BIUIMB 3MiH OKpeMuX (haKTOpiB
IPOIIECY, IO 3IUCHIOIOTh TOW UM 1HIINUN BIUIMB HA 3MIHY COOIBapTOCTI.

OnHuM 3 TakKMX IIOKa3HUKIB € TPYJAOMICTKICTh OJUHHII
npoaykmii. U telzH 5d3’ flsHasushpis¢r  xinekicte  wacy,
BUTPAYEHOTO JIIOJAWMHOK Ha BUTOTOBJICHHS OJWHUII TPOIYKIIIi,
BUKOHAaHHSA  omepaiii abo  mnepexoxy. OpuHUIICIO  BUMIPY
TPYAOMICTKOCTI CITY>KUTb JTIFOAMHO-ToarHa [11].

TpynomicTKiCTh sIBJIsIE COOOI0 BUTPATH TUIBKH >KMBOI TIpail,
TOMY CTAaHOBHUTH OJIHY 31 CKJIaJJOBUX COO1BApPTOCTI.

TpyIOMICTKICTh OJWHHUII TPOAYKIII 3a3BUYA CKIIAJA€ThCS 3
TPYJAOMICTKOCTI 1i CKJIaAadbHUX OJUHUIIb, TPYJOMICTKICTh OJIUHUIIb —
3 TPYAOMICTKOCTI JIeTajiel, TPYJAOMICTKICTb JIeTajeil — 3 TPYIOMICTKOCTI
onepauii 1 TpyJOMICTKICTb onepalli — 3 TpyJIOMICTKOCT1 EPEXO/IIB.

Po3pi3HsatoTh (HaKTUUHY TPYAOMICTKICTH, PO3YMIIOYHU IiJi HEIO
yac, (paKTUYHO BUTpPAUYCHUI MPAIIBHTKOM HAa BUKOHAHHA poOOTH, i
PO3paxXyHKOBY, 800 HOPMOBaHY, TPYJAOMICTKICTb, PO3YMIIOUH TI1]] HEIO
yac, IKUM Ma€e OyTH BUTPAYE€HUM Ha BUKOHAHHS TI€l UM 1HIIOI pOOOTH.

JIJ1st HopMyBaHHS TIpalli Ta IJIAaHYBaHHS BUPOOHUYOTO TPOIIECY
BUKOPHUCTOBYIOTH ~HOpMy dYacy. | Blcd3ts® vp&r ATy
BCTAaHOBJIEHY (HOPMOBAHY) KUIBKICTh Mpalll HaJeXHOi KBajidikarii 1
HOPMaJIbHO1 1HTEHCHUBHOCTI, HEOOXIJHY JUIsi BUKOHAHHA Oyb-iKO1
omepamii a00 NUIOr0 TEXHOJOTIYHOTO TMpPOILEeCY B HOPMaIbHUX
BUPOOHMYMX ymoBax. HopMy wacy BUMIPIOIOTH B OJWHHUIISIX dYacy
(romMHax, XBWJIMHAX) 13 3a3Ha4YeHHsAM KBamidikaiii poOoTH,
Hanpukian 10 rox 5-ro po3psay.

[Ipu BcTaHOBJIEHHI HOPMHU 4acy Ha MaJIOTPYJIOMICTKI omeparii
OyBa€ Ba)XKO CKJIacCTH YITKE YSBJICHHS MpO 1i BEJIMYMHY, fKa
OOYMCITIOETHCS 1HOJII YaCTKaMM XBUJIMHU a00 HaBiTh CEKYHAU. Y IUX
BUTIAJKaX 3aMiCTh HOPMHU Yacy BCTAHOBIIOIOTH 3BOPOTHY il BETUUHHY —
HOPMY BHPOOITKY.

1 Steditse o ( tmtsimaroTls SBd&xanoBiieHe (HOpPMOBaHE)
YHUCJI0 3ar0TOBOK, AeTajeil abo BUpoOiB, ke Mae OyTH 00pobieHo abo
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3p00JICHO y BCTAHOBJIEHY OJWHUIIO Yacy (TOJIMHY, XBUJIUHY).
OauHUIIECI0 BUMIPY HOPMH BUPOOITKY € YHCJIO MITYK B OJUHUINIO Yacy
13 3a3HaYeHHsIM KBajidikaiii podotu, Hanpukiag 1200 mT. 3a roguny,
pob6oTa 3-ro po3psay.

3HMKEHHS TPYJIOMICTKOCTI € OJHHUM 3 OCHOBHHX 3ac00iB
CKOPOUYEHHS CO01BapTOCTI OJUHMII MPOTYKIIII.

OCHOBHUMH  3aco00aMM  CKOPOYCHHS  TPYJIOMICTKOCTI  €:
030pO€HHS TpPAIiBHUKIB HAaWOUIbII MPOIYKTUBHUM OOJagHAHHSM,
NPUCTPOSIMU Ta I1HCTPYMEHTOM; HaWKpala oprasizaimis pooounx
MICITh; MEXaHi3aIllsl PYYHOI Ipalli; aBTOMaTH3aIlisl BUPOOHUIITBA 1 PSIT
THIINX, PO3TJITHYTUX HIDKYE.

83.TeXHi YHe HOpPMYBAaAHHSH

Ilig Isj ~dz" yded d3  dztpdsydgizracd drdatiodsicnns
HOPMHU Yacy Ha BHKOHAHHS MEBHOI poOOTH a00 HOPMHU BHUPOOITKY B
MITYKaxX B OJIMHMIIIO Yacy.

[IpaBusibHE HOPMYBaHHSA BUTpPAT poOOYOro Hacy Ha OOpOOKy
neTajei, CKJIaJaHHsS Ta BUTOTOBJICHHS BCI€El MaIlIMHU Ma€ IYyXKe
BEJIMKE 3HA4YeHHs i BUpOOHUIITBA. BenwuuHa BUTpar Yacy Ha
BUTOTOBJICHHSI TI€i YW IHIIOI MPOJYKIIT MpHU ii HAIEKHIA SKOCTI €
OIHUM 3 OCHOBHMX KpHUTEpiiB IS OIIIHKK JOCKOHAJIOCTI
TEXHOJIOTTYHOTO TIPOLIECY.

HopMy yacy BH3HAau4arOTh Ha OCHOBI TEXHIYHOTO PO3PAXYHKY 1
aHaii3y 3 Orfsily Ha YMOBM MAaKCHUMAQJIbHO MOBHOT'O BUKOPHUCTaHHS
TEXHIYHUX MOXJIMBOCTEN 00JIafHAHHS Ta THCTPYMEHTY BIAMOBIJIHO /10
BHUMOT JI0 00OpOOKHM JjaHo1 eTaji abo ckiagaHHs BupoOy [8].

VY MammHOoOyIIBHOMY BUPOOHHIITBI Tpu 00poOIli AeTaneit Ha
METAJIOpI3aIbHUX BEpPCTAaTaX BU3HAYAETHCS HOpMa Yacy Ha OKpeMi
omepaiiii (KOMIUIEKC omepainiii) abo HopMa BHUPOOITKY naeTalen
(BUpOOIB) y MTYKax B OJUHMINIO Yacy (TOAUHY, 3MIHY).

Omke, mig Is ] -~ d2 asde d3ts®  popy@ifiote wac (y
XBHJIMHAX a00 4YacTKaXx XBWJIMHH), SKHH BCTAHOBIIOETHCS Ha
BUKOHAHHS 3aJaHO1 omeparllii Mpu MEeBHUX OpraHizaliiHO-TeXHIYHUX
yMOBaxX 1 HaWOUIbIl €(PEKTUBHOMY BHKOPUCTAHHI BCIX 3aco0iB
BUPOOHUIITBA 3 YpaxyBaHHSAM MEPEIOBOr0 BUPOOHUUOTO JOCBITY.

TexHiuHa HOpMa 4acy, sika BU3HA4Ya€ BUTPATy dacy Ha 0OpOOKy
(ckimamanHs a0o iHIII PoOOTH), CIIY»KHUTh OCHOBOIO IS OILIATH IIpalli,
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KaJIBKYJIAIIl coOiBapTOCTI jAeTani Ta BUpoOy. Ha OCHOBI TexHIYHUX
HOPM PO3PaXOBYIOTHCS TPUBAIICTh BUPOOHWYOTO ITUKIY, HEOOXigHA
KUIBKICTh BEpPCTaTiB, I1HCTPYMEHTIB 1 PpOOITHUKIB, BH3HAYAETHCS
BUPOOHMYA TTOTY>KHICTH 11€X1B (200 OKpeMUX AUTHHULIb), TPOBOIUTHCS
BCE MJIAHYBAaHHS BUPOOHMIITBA.

[Ipu BHOOpP1 ONTUMAILHUX BapIaHTIB TEXHOJIOTIYHUX MPOIIECIB
00poOKu neTasneit abo ckiagaHHs BUPOOIB MOPA 3 1HIIMMHU TEXHIKO-
€KOHOMIYHMMM TIOKa3HUKaMU KOPUCTYIOThCS HOPMOIO Hacy s
OIIIHKH T€XHOJIOTTYHOTO MPOIIECY.

[Ipn BCTaHOBJIIEHHI HOPMH 4Yacy HEOOXITHO 3a0e3MEUYUTH Taki
ymoBH [8]:

1) poboTy Ma€e BUKOHYBAaTH pOOITHUK BiJMOBIAHOT KBaTi(hiKaIlii;

2) 3aCTOCOBYBATH HaWOLIbII e()EeKTHBHI JJIs TEBHOI pOOOTH
MPUCTPOI Ta IHCTPYMEHTH;

3) BCTAaHOBJIIOBATH ONTHUMAJIbHI PEXUMHU pi3aHHS BUXOIIYH 3
MOKJIMBOCT1 PalllOHAJILBHOTO 3aCTOCYBaHHS OJHOYACHOI O0OpOOKH
JNEKUIBKOX JAeTanei, 0JJHOYACHOI poOOTH KIIbKOMA IHCTPYMEHTAMHU 1 B
TUX BUMAJKAX, JI€ 1€ MOXKJIMBO, OJJHOUACHOTO 0OCIyTOBYBAaHHS OJTHUM
POOITHUKOM KUIBKOX BEPCTATIB;

4) npunycku Ha 0OpOOKy MarTh OyTH ONTUMAaIbHUMH, COPT i
SKICTh MaTepiaqy — HOPMAJIbHUMH JUIsl JAHOTO 3aBOAY; BEpCTaT Mae
OyTH CIIpaBHHM, a SIKICTb IHCTPYMEHTY HOPMaJIbHOIO;

5)y HOpMy dYacy HE BKJIIOYAIOTBCA Ti PYydYHI NPUHOMH, SKi
MOXYTh OyTHM BHMKOHaHI OJHOYAaCHO 3 POOOTOI BepcTaTa, TOOTO
MEePEKPUTI MAIIUHHUM YacOM;

6) y HOpMy Yacy He BXOJUTh Yac Ha BUIIPABJICHHS 3a0paKOBaHUX
netaneit abo Ha BUTOTOBJICHHS 3aMiCTh HUX HOBHX;

7) opraHizailis poOOYOTro Miclsl Ma€ IepeadadaTH IONEPEIHIO
JIOCTaBKY /10 HBOTO KpECIEeHb 1 HapsAlliB Ha poOOTy, Marepialis,
IHCTPYMEHTIB, MPUCTPOIB, a TAKOXK 37ady iX MICJSA 3aKiHYEHHS poOOTH
JOTIOMIKHUMU POOITHUKAMU;

8) 3aTOUyBaHHS IHCTPYMEHTY Ma€ OYTH LIEHTPaJII30BaHUM, TOOTO
IHCTPYMEHT 3aTOYY€THCS B 3aTOUYYBAJBHOMY BIJJIJICHHI LEXY
creliaIbHUMHU pOOITHUKAMU-3aTOUyBaJIbHUKAMU. [HCcTpy™mMeEHT
3aMIHIOETHCSl Yepe3 BCTAHOBJICHI MPOMIXKKH Yacy (IPUMYCOBa 3aMiHa
1HCTpYMEHTY) abo Ha BUMOry BepcTatHuka. KoxkHe poboue Miciie Mae
OyTu 3a0e3mneyeHe J0JaTKOBHM KOMIUIEKTOM IHCTPYMEHTY. 3aToue-
HUM 1HCTPYMEHT IMOJIA€THCS O pOOOYOTO MICIIS B TOTOBOMY BUTJISII;

2172



9) B HOpMYy 4Yacy He BXOIATh BTpaTH dYacy uepe3 OyIb-sKi
opraHizaiiiiHi HEMOJAJKH; 10 I[UX HEMOJAJ0K HajexkaTh: MepepBa B
nojayi €JIEKTPOEHEPrii, 3aTpUMKa B JOCTaBIll MaTepially, MPUCTPOIB,
IHCTPYMEHTY, 3aTpUMKa TPaHCIOPTHHUX 3aco0iB, HApAIY Ha poOOTy
ab0 371a4yl poOOTH, HECIPABHICTh E€JIEKTPOJIBUTYHA 1 T. J.; OTXKE, Ma€
OyTu mnepeadaueHo Oe3mepepBHE 1 CBOE€YACHE OOCIyroByBaHHS po0O-
4Oro MicClig BCIM HEOOX1THUM /1J11 BUKOHaHHs Oe3nepediiiHoi poOoTH;

10) HopmMa dYacy Mae BCTAaHOBJIOBAaTHCS B PO3PaxyHKY Ha
HOpPMajbHI YMOBH pO0OOTH, 1 OyAb-sfiki BTpaTh dacy, IOB'sS3aHl 3
BIIXWJICHHSIMH B1J] HOPMaJIbHMX YMOB, SIK1 3aJIeKaTh BiJ POOITHHKA,
TaK 1 Ti, 10 HE 3QJICKATh B1Jl HHOTO, HE BXOJIATh Y HOPMY.

JUist  po3paxyHKy HOPMH 4Yacy HEOOXiJHO  BHW3HAYUTH
PO3paxXyHKOBI PO3MIpH OOpOOIIOBAaHUX IMOBEPXOHBb JUISI KOXHOI
omepalfii abo Tmepexoay, IO BXOJWTh JIO CKJIaay oOIeparlii,
BUKOHYBaHOI Ha aaHoMy BepcTaTi. Lli po3mipu BiApi3HSIOTHCS Bij
PO3MipiB OCTATOYHO OOPOOJIEHOT JAeTail, MOCTaBICHUX Ha KPECICHHI.
3a pO3paxyHKOBUMH pO3MipaMH OOpOOJIIOBAaHOI TOBEPXHI —
JlaMeTpoM 1 JOBXKHUHOK ab00 IIUPUHOI Ta JOBXKHUHOK —
M1JIPaXOBYETHCS Yac, HEOOX1AHUMI JIJI1 BUKOHAHHSI 0OOpOOKHU Ha TaHOMY
nepexonail. Kpim toro, 3a giamMeTpoM i1 4HMCIOM OOOPOTIB MOXE OyTH
oOuunceHa MBUJKICTh PI3aHHS.

84CTpyKTYypa HOpPpMW Yyacy Ha o06pob

Hopma mTy4HOro d4acy mnpW BHKOHAaHHI BEpPCTaTHHX POOIT
CKJIQIA€ThCS 3 TAKUX OCHOBHUX YacTHH [8]:

1) ocHOBHOTO 200 TEXHOJIOTIYHOTO Yacy;

2) TOMOMIKHOTO 4acy;

3) yacy oOCIIyroByBaHHsI pOO0OYOTO MICIIS;

4) yacy nepepB Ha BIAMIOYMHOK 1 (D13UYHI TOTPEOH.

OCHOBHMI 1 JONOMDKHMM 4Yac Yy CyMl CTaHOBUTh 4Yac
orepaTuBHOI pobotH, abo0 N e paTMUB.HUN Y ac

Komu Hopma Jacy aeTbcsl Ha BUTOTOBJICHHS OJHIET MTYKH, BOHA
HasuBa€TbCIH O P MO KO WT Y Y HOT O yacy

Kpim Toro, mepembavactbcs Ni AT O B@EB Y QWH N KA
SKUH Y HOPMY IITYYHOTO Yacy HE BXOJHUTH 1 BUBHAYAETHCS OKPEMO Ha
BCIO TAapTIIO JeTajed; TpH I[bOMY BEJIMYMHA MIArOTOBYO-
3aBEPIIATBLHOIO Yacy 3aJE€XKUTh BIJl pO3MIPY MapTii.
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TakuMm 4rHOM, 3arajJbHUN KaJbKYIAIIMHUN Yac Ha OJHY IITYKY,
a0o, iHakme, WT Y Y-H BN b K Y N 9 U i, dkHaa¢recs'B arcyd-
HOTO 1 MATOTOBYO-3aBEPIIATIBHOTO Yacy, 110 MPHUIAJAE HA OAHY LITYKY.

OcCHOBHUN (T eXHBa-Ame Hat, YipdTATAM SIKOTO
BUPOOJISIETHCSL 3HATTS CTPYXKKH, TOOTO BiAOyBaeThcsi 3MiHa (GopmH,
PO3MIpIB 1 3OBHINIHBOIO BHUIIISIAY JAeTami. SKmo 1ned mporec
BIIOyBa€eTbCs TUIBKKM BepcTaToM ©0e3 0Oe3mnocepeHhoi  ydacTi
pobitHuKa, TO Ieii uac Oyme (3O N d @dets ts &30 Is; dayseaeh d3
IpoIec  3HATTS  CTPYKKM  BiIOYBAa€ThCsl ~ BEpCTaTOM  MpHU
0e3MmocepeTHbOMY  yIOpPaBIiHHI 1HCTPYMEHTOM a00 TepeMIIeHH]
JeTani pykoro poOiTHHKaA, TO 1ei yac Oyae Q3O N d dedzts| dzd d3

B ocHOBHMII yac BXOAUTH Yac, 0 BUTPAYAETHCS HA BPI3aHHA 1
nepeOir (Maxi 1 BUX1) pi3adbHOrO IHCTPYMEHTY, Ha 3BOPOTHI XOJU
(y crpyrasibHuX, JOBOQJIBHUX 1 IHIIMX BepcTaTax), Ha MPOXiA
IHCTPYMEHTY TpH NPOOHUX CTPYraHHAX; TOMY IMPU TMIIPAXyHKY
OCHOBHOTI'0 4acCy pO3paxXyHKOBa JOBXKHHA OOpOOKM MPUMMAETHCS 3
ypaxyBaHHSIM yCIX IUX TPUHAOMIB.

YAoonommi YKaEKOHAWTE:

a) yac yImnpaBJIiHHS BEpCTATOM — MYCK Y X1JI, OCTAHOBKA, 3yIIMHKA
IIBUJIKOCTI 1 [OJ1a4yl TOUIO;

0) yac Ha epeMIIEHHS IHCTPYMEHTY;

B) 4Yac Ha YCTAHOBJICHHS, 3aKPIIUICHHS 1 3HSATTS MPHUCTPOIB,
THCTPYMEHTY 1 JIeTal mij] 4ac poOOTH;

I) yac Ha NPUHAOMHU BUMIPIOBAHHS JI€Talli: B3ATH IHCTPYMEHT,
BCTAaHOBUTH, BUMIPSITH, BIIKJIACTHA IHCTPYMEHT TOWIO.

i mi (abo wdyacTMHa iX) TOBTOPIOIOTBCS 3  KOXKHOIO
oOpoOIIOBaHOI0 JIeTA/II0 a00 B TEBHIM MOCHIIIOBHOCTI 4Yepe3
BCTAaHOBJIEHY KUIBKICTb JIETAJICH.

JlomoMixkHUil 4Yac Moxe OyTH pydyHHUM, MAIIUHHUM a0o
MaIIMHHO-PYYHUM (HAIpUKIaJ aBTOMAaTUYHE TMEPEMIMICHHS CYMopTa
BepcTaTa, YCTAHOBIEHHS 1 3HATTA OOpoOJIOBaHOT JeTani  3a
JIOTTIOMOTOFO ITi THOMHO-TPAaHCIIOPTHUX MPUCTPOIB 1 T. 1.).

3 MeTOI0 HaMEHIIIOi BUTPATH Yacy Ha 0OpOOKY ClliJl, HACKUIbKHU
MOXKJIUBO, JI€SIK1 i1, 4aC Ha BUKOHAHHS SKHUX BXOJUTh Y JOMOMIXKHUI
Yyac, BUKOHYBATH IIiJ] 4aC aBTOMaTUYHO1 pOOOTH yCTaTKyBaHHS, TOOTO
JOTIOMDKHHM Yac epEeKpUBATH MAITUHHUM YaCOM.

3 orjsay Ha 1€ JOMOMIKHMEI Yac CHiJi pO3pI3HITH Ha TOM, IO
MEPEKPUBAETHCS 1 HE IEPEKPUBAETHCS MAIIMHHUM YaCOM.
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[Ipu aBTOMaTHYHOMY BUMIPIOBaHHI JIeTaIl B TIpoIieci ii 0OpoOKH
(aKTUBHMH KOHTpOJIb) Yac Ha BUMIPIOBAHHS MEPEKPUBAETHCS
MaIlIMHHUM YaCOM.

OO6cayroByBaHHS pOO0OYOTO MICHS MIAPO3AUIIETHCSA HA TEXHIUHE
1 oprasizalliifHe, TOMYy 1 4ac Ha OOCIyroByBaHHS pOOOYOro MiCIs
MIIPO3AISAETBCA HAa Yac TEXHIYHOIO OOCIyroByBaHHS 1 d4ac
OpraHizaiifHoro o0CIyroByBaHHsI.

Yy O Isj n dz' ydzts G Spodswrity didzisGrisrpatmaeriosdzdzw
POOITHUKOM Ha JOTJISA] 32 pOOOUYUM MICIIEM Y MPOIIeci TEBHOT poOOTH;
CIOJIH BXOJIUTh:

a) 4ac Ha MiAHAJAroJ>KEHHS 1 PEryJIlOBaHHS BepcTaTa B MpoIECi
poboTu;

0) yac Ha 3MiHY 3aTyIUICHOTO IHCTPYMEHTY;

B) 4Yac Ha MPaBKYy IHCTPYMEHTY Opyckom (pi3ii) abo aiMa3zom
(uwtidyBagbHOTO Kpyra) B Mpoleci poooTH;

I') Yac Ha BUJIAJICHHSI CTPYKKH B TIpOILieci poOOTH.

Yy Ofy St Odz L Oy’ 2 dzts Gpsdouorts B Mjalelz 6 59 Iz
BUTPAYAETHCS POOITHUKOM Ha JIOTJIS] 32 pOOOYMM MICIIEM MPOTATOM
3MIHH; CIOJIH BXOJIUTb:

a) 4yac Ha pO3KJIAJaHHS IHCTPYMEHTY Ha IOYaTKy 3MIiHU Ta
npUOUpPaHHS HOT0 MICTS 3aKIHUCHHS 3MIHH;

0) yac Ha YMILIEHHS 1 3MAILIEHHS BEPCTaTa;

B) Yac Ha orJisij] 1 BUIpoOyBaHHS BepcTaTa.

YyOf  jda®j e’ HY syddetsS ° wmodlte' Oyrd  dz'
OpUUHIATUNA  JIMIIE B  PO3MIpl, pErIaMEHTOBAaHOMY YMOBamu
BUPOOHHUIITBA 1 yMOBaMU poOOTH caMe Ha LIbOMY BEpCTaTi, MPUUOMY
4yac MepepB Ha BIJMOYMHOK BBOJUTHCS B HOPMY Yacy TIJIbKH B pasi
(G13MYHO BaKKUX a00 yToMiauBHX poOiT. Hac mepepB Ha BIANOYMHOK 1
Ha (i3udHl TOTPeOW OOUYUCITIOETHCS CyMapHO Yy TMPOLEHTax 0
OTIEPaTUBHOTO Yacy.

IlinroTOoBYO-3aBepIIAJIbHUA  4Yac, K YK€  3a3Hadayiocs,
BCTAHOBJIIOETHCSA HA BCIO MapTii0 JeTajeld 1 B HOpMY IITY4YHOTO Yacy
HE BXOJIMTh; BIH BKJIFOYAETHCS B KANBKYJIAIIHHUAN dac.

VNni Ar OB@EBYOMBENKA BKEMIb:

a) 4ac Ha O3HAMOMJIEHHsSI pOOITHHKA 3 POOOTOIO 1 HA YUTAHHS
KPECJICHHS;

0) yac Ha MATOTOBKY poOOYOro Miclis, Hajlaro)KeHHs BepcTara,
THCTPYMEHTY Ta MPUCTPOIB JIsi 00pOOKH 3a/1aHOT mapTii JeTaei;
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B) Yac Ha 3HATTA IHCTPYMEHTY 1 HMPHUCTPOIB MIC/S 3aKiHYCHHS
00pOoOKM 3a/1aHOT MapTIi JeTane.

85.BM3HaueHHda kBani pi kauii pob6OT

[Ipu BCTaHOBJIEHHI HOPMU Yacy Ha BUKOHAHHS MEBHOI omeparii
Ha OOpaHOMY BEpCTaTi BU3HAYAETHCS TAKOX pO3psia KBamidikarii
pobotn 3a TapudHO-KBaTiPIKAMIHHAM JOBITHUKOM BiAMOBIIHOI
raiy3i  npoMuciioBocTi. [IpaBuibHe  BITHECEHHS  HOPMOBAHOI
BEpPCTATHOI omeparlii A0 KBajai(ikaiiifHOro po3psiay, Tak camo fK 1
npaBUJbHE BU3HAYCHHS HOPMHU 4Yacy, Ma€ AY>K€ Ba)KJIMBE 3HAYCHHS
U1si ePEKTUBHOTO BUKOpUCTaHHS (PoHmy 3apoOiTHOI matu. Bumorn,
IO CTaBJIATHCS A0 POOITHHUKA JIJI1 BUKOHAHHS POOOTH IIOAO 3HAHHI,
HABUYOK 1 CTYIEHS CaMOCTIHHOCTI, 3yMOBIIOIOTh S L teW H C 9 Odz' W
tetse ' Is[@}id ¢ O

Yum Oinblie Ipy BUKOHAHHI MEBHOI poOOTH MOTPIOHO 3HAHB,
JIOCBIJTY 1 CAMOCTIMHOCT1, TUM BHIIIE MA€ OYTH PO3Psi BUKOHABIIA.

IIpu OAUHUYHOMY BUPOOHUIITBI noTpiOHe BMIHHS
HaJaro/KyBaTH BEPCTATH, BCTAHOBIIIOBATH JI€Talll Ta I1HCTPYMEHT,
KOPUCTYBAaTHUCS  BUMIPIOBAJIbHUM  1HCTPYMEHTOM  3arajbHOTO
MpU3HAYEHHSI, TOMY KBaJli(iKallisi poOITHUKA Ma€ OyTH BUILIOIO.

VY cepifiHoMy BUPOOHHUIITBI poOOTa cCreIiagi3oBaHa 1 TOMY
KkBasi(ikaiis poOITHUKA MOXKE OyTH HUXKUOIO.

Y MacoBoMy BHpOOHHIITBI IIpHM BHCOKIN MeXaHi3allli mpaiii ado
BUKOPHCTaHHI aBTOMAaTiB 1 aBTOMATHYHHX BEPCTAaTHUX JIiHIMH,
KOHIICHTpaIlli omepailiii Ha OJHOMY BepcCTaTi MOTPIOHI POOITHUKU
BUCOKOI KBamidikamii; npu audepeHuianii mpoiecy oOpoOKu Ha
eJIEeMEHTapH1 oreparii MOXyTh OyTH BUKOPUCTaHI POOITHUKUA HU3BKOI
KBasiikarii.

U Oted W dzO crsfgraelssbs @ kBamidikamiiftHUX po3psIiB, IS
SKHX CITIBBIIHOIIICHHS CTABOK OILIATH Ipalli BUpaxkaeThesa IS O te d W dzd d3
Cj W' ' y, mezlsusdgac BigHOmMICHHS KOXHOIO TapU(pHOTO
pO3psAy 10 TEPIIOTO PO3PSAITY.

CraBka OIJIaTH Tpalli BCTAHOBIIOETHCS IS TIEPIIOTO PO3PALY;
JUISL 1HIIMX PO3PSAIB OIUIaTa BH3HAYAETHCS MHOXKCHHSIM CTaBKH
TIEPIIIOTO PO3PsAAY Ha TapuPHUM KOSDIIIIEHT TAHOTO PO3PSTY.
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86.BepcTtTaTtToMi CTKI CTb OAWHWULUI npo

IIpu oOpobOmi neraneid Ha Bepcratax (abo IHIIMX BHIAX
yCTaTKyBaHHSI) OCTaHHI OyBalOTh 3alHATI AESIKUM dYac, MPOTATOM
SKOTO JIeTajb, 110 00pOOIIOETHCS, PO3TAIIOBY€EThCSI HA Bepcerati. s
PO3paxyHKy 3aMHSITOCTI BEPCTaTiB BUKOHAHHIM OKPEMHUX oOIleparii i
JUIST PO3PaxyHKYy KUIBKOCTI BEpCTaTiB, HEOOXIMHMX [JIi BUKOHAHHS
OJIHiI€] a00 KUIBKOX orepaliiii abo 00poOKH JeTaii Ha BCIX Omeparlisx,

CIIY>KUTh TIOHATTS] BEPCTATOMICTKICTb.

BepcTaToMi GAIMBAIOTE T4, MPOTITOM  SKOTO
daxTiuno 3aitHsaTHE (W O C Isd YydzO 9 § te My Dsmmadyrils ¢ ° M
saiiHaTH (letSL e On 2 dz2C 580 O 9 J )tcigps1@rls wiagkafmils € ° |
BepCTaTiB 200 1HIIMX BUIIB 00JIaAHAHHS JIJI1 BAKOHAHHS OKPEMHUX a00
BCIX omeparliii 3 00poOku aerani abo mioro BupoOy. BigmosigHo 110
IIOTO PO3PI3HAIOTH BEPCTATOMICTKICTH OIlepallii, BEpCTaTOMICTKICTh
JeTani 1 BEpPCTATOMICTKICT, BUPOOy. OIUHMIICIO BUMIPIOBAHHS
BEPCTATOMICTKOCTI 3a3BUYail CIyKUTh BepcraTo-roauna [30].

87CK@MOYEeHHS ULUKNY BUEPYOHMUYOT O T

Koxkna omepaiis o00poOkM ab0 TEXHOJIOTIYHUNA MPOLEC
BUTOTOBJICHHS JIeTaJi YW MAalIMHA B IIIJIOMy TPHUBA€E MPOTATOM
MEBHOTO KaJIeHAApHOro 4acy. [Ipomikok KaleHAapHOTO 4acy, KWW
BUMIPIOETHCSL BIJl MOYATKy OyAb-AKOI MEPIOJMYHO MOBTOPIOBAHOI
orepailii TEXHOJIOTIYHOro abo BUPOOHMYOro Tmpolecy [0 il
3aKiHUeHHS, MpuiiHATO HasuBat Y d ¢ dzts O3

Pospisustors Y d € dz 5 f gpdsii@ax kaleHaapHOro 4acy Bif
noyatky A0 ki omepanii; Y d € dz o dfjedsdas o-Hpdsii@alz’
KaJICHIApPHOTO Yacy Bij MOYATKy IMEpIIoi 0 3aKiHYCHHS OCTaHHbBOI
omepariiii BuroroBieHHs aerani; Yyd S dz o dc tslstso dzj dzdzw
OPOMIKOK ~ KaJEHJApPHOTO 4Yacy, T[OYMHAIOYM BiJ 3alycKy Y
BUPOOHUIITBO TIEPIIOi 3arOTOBKH 70 3aKIHUYCHHS MaKyBaHHS TOTOBOI
MaITuHH.

[Mukn wMoxe OyTH po3paxyHKoBUM (200 HOpMOBaHUMN) 1
daktuuHuil. Skmio omnepaiii ado TpoUEecH HE MOBTOPIOKTHCS
NEePIOJNYHO, CIYIIHO TOBOPUTH HE NPO MUKW, a MPO TPUBAJICTH
omeparirii ado mporecy.
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CKOpOYeHHS IUKIYy J1a€ 3MOTYy 30UIBIIUTH BUITYCK MPOAYKIIi B
OJIMHMIIIO Yacy 1 3 OJMHUII IJIONIl JAAHOTO IexXy abo 3aBOJy 1 TUM
CaMHUM CKOPOTUTH COOIBapTICTh; MPUCKOPUTU BUBIJILHEHHS KOIIITIB,
BKJIQJICHUX Yy BHUPOOHUITBO Yy BUIJISAAI BHUTpaT Ha MaTepiaiu,
3apo0iTHY TUIaTy 1 HaKJIaJAHMX, 1 TUM CAaMUM BHUKOPHUCTOBYBATU
BUBIJIbHEH1 KOINTH ISl paljloHasi3aiii BUPOOHUIITBA 1 30UIbIICHHS
BHUITYCKY MPOAYKIIi, TOOTO B KIHIIEBOMY MIACYMKY 1 JJIs 3HMKCHHS
co01BapTOCTI.

JIist imrocTpaliii BIUIMBY CKOPOYEHHS ITUKIY BUTOTOBJICHHS Ha
3MEHIICHHS MOTPIOHUX KOINTIB, BKJIAJEHUX Yy BHUPOOHUIITBO, Ha
puc. 8.1 mokaszaHi KpuBi, MOOYyJOBaHI B KOOpPJAMHATAX: CyMa KOIITIB,
BKJIQJICHUX y BHUPOOHMITBO, — KaJleHJApHUN dYac BHUTOTOBJICHHS
OJIMHUIII MPOYKIIii.

CyMa, KOIITIB, BKJIQJICHUX
y BUPOOHHUIITBO

KanengapHuil Yac BUTOTQBIICHHSA
OJMHMII TPOAYKII1
jig

i Ta

Puc. 8.1. 3anexHiCTh CyMHU KOIITIB, BKJIAAECHUX Y BUPOOHUIITBO,
B1Jl TPUBAJIOCTI IIUKITy BUTOTOBJICHHS

Ilomi, oOMeXeH1 BiAMOBIAHUMH KPUBHUMH 1 BICCIO aOcCIUC, €
KUIBKICTh KOINTIB, BKJAJCHUX Ha HAJCKHUN NPOMIKOK dYacy Yy
BUPOOHUNTBO. 3 puc. 8.1 BUAHO, IO MPH OLIBII KOPOTKOMY ITHKJII
BUTOTOBJICHHS U, ILJIOIIA MiJ BiAMOBITHOK KpHMBOKO 1 3HAYHO MEHIIA

3a TJIONIY TiJ KPUBOK 2, IO BIAMOBIAAE OUIBII TPUBAIOMY ITUKITY
BUT'OTOBJIEHHS U.
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OTXe, CKOpPOYEHHS TPUBAJIOCTI LUKIY € OJHHM 3 OCHOBHHX
3aXOJIB ISl 3MEHIICHHS KOINTIB, BKJIAJCHUX Y BHUPOOHHIITBO.
[IIBuake HapOCTAaHHS KPUBHUX 1O KIHIS ITUKIY TOKa3ye, IO MJIs
NPUCKOPEHHS BUBIJIBHEHHS KOIITIB, BKJIAJCHUX Y BHUPOOHUIITBO,
HEOOXIIHO MParHyTH TOro, MO0 CKOPOUYyBAaTH TPUBATICTH ITUKITY
BUTOTOBJICHHSI B TIEpIIy 4Yepry 3a paxyHOK OCTaHHIX oOmeparlii,
OCKIJIBKH 1Ie Aa€ HauOiabImmi edext [13].

MMNTaHME aMOKOHT PO

1. 1o Take coO1BapTICTh BUTOTOBJICHHS MAITUHU?

2.1llo Bu posymieTe i TPYAOMICTKICTIO BHUTOTOBJICHHS
MAaIlIuHU?

3. lllo coboro sBnsie TeXHIYHE HOPMYBAaHHS BUTOTOBJICHHS
MAaIInHA ?

4. I1lo Take HOpMA Yacy?

5. lllo Take HOpMa BUPOOITKY?

6. Ha3BiTh OCHOBHI CKJIaJ0B1 CTPYKTypu pobouoro vacy. Jlaiite
1X BUBHAYCHHS.

/. 1o Bu po3ymiete mia kBamidikaiiero poootu?

8. I1lo Take BepcTaTOMICTKICTh OAWHHMII TTPOTYKITIi?

9. JlaiiTe BU3HAYEHHS ITUKJITY BUPOOHUYOTO MIPOIIECY.

10. Ha3BiTh OCHOBHI IIJISIXHA CKOPOUYCHHS BUPOOHHIOTO TIPOIIECY.
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PO3 0/

OcHoBW ynpaBni HHA cob6iBapTiCcTIH

9.Bnb6i p HaMmbi NbW €KOHOMI YHOT O

npouyuecy

TexHoMOTIYHMI TIPOIeC BUTOTOBJICHHS KOXKHOI JeTaial MOJKHA
CIIPOEKTYBaTH B KIJBKOX BapiaHTax, M0 3a0€3Me4yl0Th BUKOHAHHS
3aJJaHUX TEXHIYHUX YMOB. HallO1Ib111 EKOHOMIYHMI BapiaHT BUOMPAIOTH,
31CTaBJISIOUYA TEXHIKO-€KOHOMIUHI TOKAa3HUKH, 110 XapaKTepHU3yIOTh
nopiBHIOBaH1 BaplaHTU. [lOBHY OIIIHKY BaplaHTIB 31HCHIOIOTH,
MOPIBHIOIOYM COOIBApPTICTh BUTOTOBJICHHS J€Talli, OCKUIbKH IIpH
bOMY BPaXOBYIOTbh BUTPATH KUBOI 1 ypEUEBJICHOI palli.

Po3pi3HAI0Th 1IEXOBY COOIBAPTICTH, IO BPAXOBYE TIJIbKHU LIEXOBI
BUTPATH, 1 3aBOJICHKY, 110 BPAaXOBY€ 1 3arajibHO3aBOJACHKI BUTPATH.
s MOPIBHSIHHS BapIAHTIB TEXHOJIOTTYHUX MPOIIECIB
BUKOPUCTOBYIOTh IIEXOBY COOIBapTiCTh. ICHye KIJIbKa METO/IB
BU3HAUEHHs  coOiBaprocti. IIpm  OyxrairepcbkomMy — METO/I
c0o01BapTICTh BUTOTOBJICHHS AE€Talll

C=M+L+Z, (9.1)

ne M — coOiBapTiCTh BUTOTOBJICHHSI 3arOTOBKM 3a BHUPaxyBaHHAM
CyMH, 110 OBEPTAETHCS 3a 37]a4y BIJIXO1B, I'PH;

L — 3apo6iTHA 1atTa BApOOHUYUX pOOITHUKIB, TPH;

Z — cyMa BCiX 1HIIMX LI€XOBHX BHUTpAT; Ill BUTPATU BUPAXKAIOTh Y
MPOIIEHTAaxX BiJ BEJIWYUHH L.

Tomi

_ 2, . Z 0

1€ Z — IpOLIeHT BennunHu Z BiJ L, BIH 3al€KUTh BiJl TUITY Ta CTYNEHS
aBTOMAaTHU3aIlli BAPOOHUIITBA.

[leit Meton mnpocTuii, ane HE MNPUAATHUW IS TOPIBHSIHHS
BapiaHTIB, OCKIJIBKU HE BUAUISE CKIAAOBUX Z.
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Haitbinpim TOYHUM € MEeTOJ TMPSMOTO PO3PaxyHKy BCiX
ckJagoBux coOiBapTocTi. [Ipu 1IbOMY MOKHa HE BpPaXOBYBAaTH THUX
BUTpAT, K1 HE 3aJIe’KaTh BiJl TEXHOJIOTTYHOTO IPOIECY 1 3AIUIIAOTHCS
HE3MIHHMMH B TMOPIBHIOBAHMX BapiaHTax (BUTpaTh Ha 3apoOITHY
miaTy 1LEeXOBUX TMPAIIBHUKIB, BHYTPIMIHbOIIEXOBUM TPAHCIOPT,
MIOTOYHUM PEMOHT 1 aMOpTH3aIlil0 OyAiBeNb, CIIOPY Ta 1H.).

VY oMy BUMANKy cOO0IBApTICTh

C=M+L+L +R+M +A+W+V+E (g3

ne Ly —3apo0biTHa myiaTa HajlaIHUKIB 3 HapaXyBaHHSMU, TPH;

R — BuTpaTu Ha peMOHT OOJIaIHAHHS, TPH;

E — BUTpaTu Ha €JIEKTPOCHEPTiIO, SIKA CIIOKUBAETHCA 00JIaTHAHHSIM,
I'DH;

Mpj — BUTpaTH Ha JIONOMIDXKHI MaTepiaid (MacTuia, MacTUIIbHO-
OXOJIO/IHI PIAWHU Ta 1H.), TPH;

A — BUTpaTH Ha aMOpTHU3aLIi0 00JIaJHAHHS, TPH;

W — BuUTpaTu Ha eKCIUTyaTaiilo Ta aMOPTU3alll0 IHCTPYMEHTY,
IDH;

V — BUTpaTH Ha EKCIUIyaTallll0 Ta aMOpPTHU3allll0 CHeliaIbHUX
IIPUCTPOIB, I'PH.

Bemnunna
M=M'-G*a, (9.4)

ne M' — co01BapTiCTh BUTOTOBIICHHS 3aTOTOBKH, TPH;
G — maca peai30BaHOIO BIIXOAY MaTepiaily Ha JeTallb, KT;
a —1iHa 1 Xr BiAXO/iB, TPH.

[Ipu Bukonanui {f omepariii 00poOKM 3apoOiTHA ILIaTa 3
HapaxyBaHHSIMH:

L=K,al*t, (9.5)

ne Ky — xoedimieHT, 10 BpaxoBy€ BHUTpaTH 3 COIIAJIbHOTO
CTpaxyBaHHs 1 Ha JOAATKOBY 3apO0ITHY IIaTy;
| — roquHHa TapudHA cTaBKa BepcTaTHUKA Ha JAaHii orepartii, TpH;
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t,, — HOpMa IITYYHOT0 Yacy Ha omeparlito, ro/.

3apo0iTHa IJlaTa HAJAJHUKIB Y CEpiiiHOMY BUPOOHMIITBI Ha BCi
omeparlii 00poOKHU JaHoi aeTai

m

KHé. I * T,

L, = 1
: 60N ! (9.6)

ne |ln — ronuHHa TapudHa cTaBKa HallaJuMKa, TPH;
TH — TpUBAJIICTh HAJIATOJIKEHHSI, XB.;
M — KUIBKICTh MAPTIK AeTaNeil MPOTSITrOM POKY;
N — piyHa nporpama, miT.

Y  1oTOKOBO-MacoBOMY  BHUPOOHHUIITBI ~ 3apo0iTHa  IUIaTa
HaJaJHUKIB BU3HAYAETHCS 3a (DAKTHIHOIO KIIBKICTIO HAJIAJHUKIB, IO
00CITyTOBYIOTH JIIHIIO.

Butparu Ha peMOHT 001aHaHHs, BITHECEH] 10 OJIHIET aeTal,

£ G, *r*t,

, 9.7
60, 9.7)

R=

1

ne Gp — BUTpAaTH Ha BUKOHAHHS BCIX BHUJAIB PEMOHTHHUX pOOIT 3a
MI)KPEMOHTHUI LUK HA OJJHY PEMOHTHY OJUHULIO, TPH;

b — KaTeropisi CKJIaJHOCTI PEMOHTY, 1[0 BUPAXKAETHCS KUIBKICTIO
PEMOHTHHUX OJIMHUILH JAHOTO BEPCTATa,;

K — KUTBKICTB BepCTaTiB sl OOPOOKH JETaNCH;

Twp — MDKPEMOHTHUH LIUKII, BEPCTATO-TOJIHH.

3HaueHHS IIUX BEJIUYHH BU3HAYAIOTh 32 HOPMATUBAMU TUIaHOBO-
3aMo01>)KHOTO PEMOHTY.
ButpaTtu Ha efnekTpoeHeprito

N N, nra*b*s,
==a fr“560
1

*,, (9.8)

ne Nger — CyMapHa BCTAHOBJICHA TMOTYXHICTh YCIX €JIE€KTPOJIBUTYHIB
Bepcrara, KBT;
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o 1 B — KoedilieHTH BUKOPUCTAHHS BCTAaHOBJICHOI IMOTY>KHOCTI 3a
9acoM 1 3a BeJIMYMHOIO BiAmoBiaHO; a*f = 0,5 + 0,9;

Se — ina 1 kB*rox enekrpoeneprii, IpH;

to — OCHOBHUI Yac Ha Oomepartiro, XB.

ButpaTtu Ha JOMOMIDKHI MaTepialiu;

ne Dpis — BUTpaTH Ha 1l MaTepiaid Ha OJJMH BEpPCTaT y PiK, I'PH;
F — nificHuii piunuii o yacy poOoTH 00IagHaHHS, TO/I.

ButpaTtn Ha amopTH3allito YHIBEpCaIbHUX BEPCTATIB!

A _é'fl a*t,
=~ d F, 60, ° (9.10)

1€ a — IOPIYHI aMOpTU3ALIKHI BIApaxXyBaHHS, TPH;
1Ns — KOe(ilI€EHT 3aBaHTAXKEHHS BEpPCTATa y Yacl.

Butpatu Ha ekchiyaTamiio Ta aMOpTHU3alll0  pi3albHUX
IHCTpYMEHTIB ~ 3alie’kaThb BiJi TOBHOrO a00 YacTKOBOIO  iX
BUKOPUCTAHHS 3a IMepioJ BHUIYCKYy BHpoOy. Butpatu Ha
eKCIUTyaTalll0 Ta aMOpPTHU3alll0 PI3aJIbHUX IHCTPYMEHTIB TpH IX
MOBHOMY BUKOPUCTaHHI PO3PaXOBYIOTHCS 32 POPMYJIOHO:

S, tmM* Sy |

1 uv(@d+m)

W= L (9.11)

ne Sy — mepBiCHa BapTICTh IHCTPYMEHTA, TPH;
M — 4KCJIO IEPETOUYBaHb JI0 IOBHOT'O 3HOCY IHCTPYMEHTA;
Snep — BUTpPATH HA OJIHE NIEPETOUYBaHHS,
T — CTIMKICTh IHCTPYMEHTA M1k ABOMA MEPETOUYBAHHSIMHU, XB;
to — OCHOBHMMU 4ac, XB.

[Ipy1 HEMOBHOMY BUKOPHCTAaHHI IHCTPYMEHTA.
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kK 2 |*
UALE S8 - FES:
1 T(m+1)

|-C00

, (9.12)

ne N — gucio geranei, mo oOpoOIIFOI0ThCS,
M' — YUCJI0 MEPETOUYBaHb JAHOTO 1HCTPYMEHTA.

Butpatu Ha ekcrulyaraiifo Ta aMOpTH3AIlll0 YHIBEpCAIbHHUX
NPUCTPOiB MOXHA dYepe3 MajiCTh HE BpaxoByBaTH. Burtpatu Ha
EKCIUTyaTallio Ta aMOpPTU3AIlII0 CIeIialbHUX MPUCTPOIB!

*n

* *
kS“;r n,+r,*n, +r, 0 xy

V =
9 60tc F

., (9.13)

ne Spp — co01BAPTICTh BUTOTOBJIEHHS IPUCTPOIB, TPH;

e, fe, 'n — BUTpPATH HaA KalliTaJbHHUH, CEpPEAHIN Ta MOTOYHMI
PEMOHTH IPUCTOCYBAHHS, TPH;

Ng, Ne, Np — YUCIIO KaIiTaJbHUX, CEPEAHIX Ta MOTOYHUX PEMOHTIB
MPUCTPOIB 32 BECh TEPMIH HOTO CITyXKOHU;

P — TEpMIH CIIyKOU IPUCTPOIB, P.;

Fn— piunuii pona yacy poOOTH MPUCTPOIB, TO/I.

Meroa npsMOro po3paxyHkKy co0iBapTocTi TpyaomicTkuil. [Ipu
31CTaBJICHHI MPOEKTOBAHUX BapiaHTIB JIONMYCTUMUMH € HAOJIMKEHI
po3paxyHku. YacTo MOKHA OOMEXKHUTHUCS ypaxyBaHHSIM THX BUTpAT,
SIK1 HAMO1JIBII BILIMBAIOTh Ha coOiBapTIiCTh [9].

1 Sted3Ols d 9 dzd 2 pospdyyulsyts kobiBapToCcTI  3HAYHO
CKOpOYY€ TPYIOMICTKICTh po3paxyHKiB. Ilpu 1upomy wmeToxdl
BUKOPUCTOBYIOTh TaOJIMIll, B SIKUX BKa3aHi MEPIOJUYHO KOPETOBaHI
BUTpPATH 3a BCiMa €JIeMEHTaMU COOIBAPTOCTI, MPUBEACHUMH 10 OJIHIET
XBUJIMHU poOOTH BepcTaTa. Po3paxyHOK co0iBapTOCTI 3BOAUTHCS 10
BUOOpY 3 1HMX TaOJauIlb BHUTpaT 3a KOXHHUM €JIIEMEHTOM,
M1JICYMOBYBAHHS X 1 MHOXEHHSI OTPUMAHOiI CyMHU Ha IITYYHHI Yac
MIPOEKTOBAHOI OTepariii.

YacTKkoBY OIIIHKY BapiaHTIB TEXHOJOTIYHOI'O MPOILECY MOXKHA
OTpUMAaTH, MOPIBHIOIOYHU X 32 TPYJOMICTKICTIO MEXaHIYHOI 00OpOOKH,
Koe(dilieHTaMi OCHOBHOTO dYacy 1 KoedilieHTaMH BUKOPHUCTAHHS
Marepiainy.
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TpyIoMICTKICTh TIPOIECY JAOPIBHIOE CYM1 TPYJIOMICTKOCTEH YyCiX
tf onepariiii, 10 CKIaa0Th JaHMI IIPOLIEC:

T=at (9.14)

[Ipu mepeHanaromkeHH1 00JaHAHHS BapiaHTH CJiJ 31CTaBIIATH
HE TUIBKHU 32 TPYJAOMICTKICTIO, aJi€ 1 32 4aCcOM, SIKUi BUTPAYa€ThCs Ha
nepeHanaroxeHHsa. [Ipu oOpoOii mapTii ng 3aroTOBOK 3a MEPIIUM
BApIAaHTOM TEXHOJIOTIYHOTO TMPOLECY 3arajibHi BUTPATH 4Yacy Ha
00poOKy mapTii CKJIaJaTUMYTh:

Uy om;ls,:thl*no"'thl. (9.15)

ITpu 06poOI1i Takoi camoi mapTii 3a APyrUM BapiaHTOM 3arajibHi
BUTPATH Yacy Ha OOpOOKY MapTii CKJIAIATUMYTh:

Uy Otets:thz*no"'th 2. (9.16)

[TpupiBHIOOYNA Thapr 1 1 Thapr 2, MOKEMO BH3HAYUTH KUIBKICTh
netanedl y mapTii, mpu sKiii oOuaBa BapiaHTH OyAyTh OJIHAKOBO
BUT1JIHI 32 BUTPATAMH 4aCy:

T, T,

— g2 'f1

0

(9.17)

thl-thz

BapianTu MOpIBHIOIOTH TAKOX 33 BEPCTATOEMHICTIO. OCTaHHIO
MOHa BU3HA4YaTH OKPEMO JIJIs Olepallii 1 JeTall.

JIist  OIIIHKM ~ TEXHOJIOTIYHUX  BaplaHTIB  BUKOPUCTOBYIOTH
BIJTHOCHI KpUTEPIi.

1. KoedimieHT OCHOBHOrO 4Yacy SBJsi€ COOOIO0 BiJHOIICHHS
OCHOBHOT'O Yacy JI0 IITYy4YHOTO.

tO
m-ﬁ. (9.18)
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Ilet KoedIMiEHT BUKOPUCTOBYIOTh JJIA OIIHKKA TI00Y/I0BH
BEepCTAaTHUX omepaiiid. YuMm Bullle WOro BEJIMYMHA, TUM MPOTYKTHUB-
HIIIIE BUKOPUCTOBYETHCS BepcTaT. BiH Moke OyTH 3aCTOCOBaHUM 1 JjIst
OLIIHKH BCHOTO TPOIIECY B KOMIUIEKCI. B 1IboMy BUMTaaKy

T

ht =2
o =, (9.19)

ne T, — cymapHuii OCHOBHUI 4ac 3a BcimMa onepalisiMu 00pooKu;
T — cyma mTydHoro yacy 3a BciMa orneparismu.

2. Koedirient BUKOPHUCTAHHS Marepiany BU3HAYAIOTh
BIJHOIIICHHSIM MacH IOTOBOI JeTajIl IO MacH 3arOTOBKMU

9, (9.20)

-9
G

VY macoBomy BupoOHunTBi y1 = 0,85; y cepiitnomy y1 = 0,7; B
OJIMHUYHOMY (BKJIFOYAIOYM Ba)KKe MammHoOynyBanHs) y1 = 0,5 0,6.
Jlnst migBuieHHs KoedimieHta Y1 HEoOXiIHO Halmmxatu Gopmy
3arOTOBKHU J0 KOH(Iryparii roToBOi JeTall, MiABUIyBaTH TOYHICTh Il
BUTOTOBJICHHS 1 TOKPAITLYBaTH SIKICTh ii TOBEPXOHb.

CrymniHb BUKOpPUCTAHHS Marepiaqy B 3aroTiBEJIbHUX IeXax
XapaKTepU3yeThbCcsl KOEMIIEHTOM Y2, IO € BIAHONIEHHSM Macu
3arOTOBKM, $Ka HAJIXOJWTh HAa MEXaHIYHy oOOpoOKy, 10 Macu
BHUXIJIHOTO MaTeplany, SKAM BUTPAYa€ThCA HAa BUTOTOBJICHHS III€l
3arotoBku. llel koedilieHT TaKoX MEHIIUNA 3a OJAMHUIO (115
BWJIMBKIB 1 IITaMIOBaHHWX 3arotoBok Y2 = 0,75). 30inbimeHHs 72
JOCSATAETHCS] 3MEHILICHHSIM BIJIXO/1B MeTaly (00JIO0 y IITAMIIOBAHUX
3aroTOBOK, JINBHUKIB 1 HAIUIMBIB Y BUJIMBKIB), & TAKOXK MEPEXOJO0M JI0
OUIbIII TIPOTPECUBHUX METOAIB OTPUMAHHS 3aroToBOK (0e300J0iiHe
IITAMIIyBaHHS,  BUCAJIKa,  [PECyBaHHs,  IONEPEYHO-TBUHTOBA
MpOKaTKa). 3araibHUi KOe(IlIEHT BUKOPUCTAHHS MaTepiaty ¥ = Y1'Y2
XapaKTEepPU3ye BeCh TEXHOJIOTTYHUM MPOIEC BUTOTOBJIEHHS JETall.

3. KoedimieHT 3aBaHTaKEHHS YCTAaTKyBaHHS XapaKTEepPHU3YE
BITHOIIICEHHS PO3PaXyHKOBOT'O YHCJa BepcTaTiB A0 (HAKTHUYHO
MIPUNHSTOrO:
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po= e
T (9.21)

[leit koedilieHT TakoXX MparHyTh HAOJM3UTH A0 OJUHUIl. Y
MacoBoMy BUpoOHuULTBI M; = 0,85+0,9; y cepiitHomy m; = 0,6+0,7.
Ileit koedilleHT MO)Ke OYTH 3aCTOCOBAHMH [JI1 OIIHKH OKPEMHUX
omepaiid 1 JJis BCbOIO TEXHOJIOTIYHOIO Tpoiiecy. B ocranHbOMY
BUIMAJIKy BIH SIBIIIE CO0OIO0 cepeAaHe apuPMeTHyHE 3 T); 3a BcCiMa
BepCTaTaMU, Ha SIKUX 3/11CHIOIOTh OOpOOKY AcTajIei.

BigHocHi  KpuTepii BUKOPHUCTOBYIOTH Ha  JIOJATOK  JI0
abcomoTHrX. CaMOCTIHOTO 3HAYEHHS MJIs OLIHKUA TEXHOJOTTYHHMX
BapiaHTIB BOHM HE MarTbh. JSIKIIO 31CTaBISAIOTHCS TEXHOJOT1YHI
MPOIIECH, OJTHOPIZIHI 32 CTPYKTYPOIO, TO iX MOPIBHIOKOTH 1 OIIHIOIOTH
3a omeparisiMu, SKi MalTh Pi3HY MOOYAOBY. Y IIbOMY BHUIAIKY SK
KPHUTEPIi OIIIHKK MOYKHA BUKOPHUCTOBYBATH BEITUYHHH to, tw, Co, Qo Ta .

923 HNXEeHHA CcO06i BapToOC HIHA3 &8 U Pxayr
Ha MaTepi anwu

OCHOBHMMH IUIAXaMH CKOPOYEHHS BUTpAT Ha MaTepiand s
BUTOTOBJICHHS MalTuHy € [27]:

- CKOPDOUEHHSI Mach MaTepiaigiB, 1[0 BHUTpPA4YalOThCAd Ha
BUTOTOBJICHHS OJIHIET MAIIMHU;

- BUKOPUCTAHHS, IO MOXJIMBOCTI, OLJIBIIN JICIIIEBUX MaTepiaiB;

- OTpUMaHHS BIIXO/1B MaTepialiB y HAaHOUIbII LIHHOMY BUTJISIII
3 METOI0 TMOJAJBIIOTO BUKOPHUCTAHHS iX JJIS BUTOTOBJICHHS 1HIIHMX
JeTaei.

CkopoyeHHd Macu MarepiaiiB, 1[0 BUTpayalOTbCs  Ha
BUT'OTOBJICHHSI OJ[HIE€T MAIlIMHU, 3aJI€KUTh y TEpPUIy YEpry BijJ TOTO,
HACKIJIbKM  paIllOHAJTBLHO  pO3po0JeHa  KOHCTPYKIIS  MAallWHHU.
HenmocratHe 3HaHHS  BJIACTUBOCTEH  MaTepialliB, HEIOCTaTHHO
CTablIbHA SKICTh MaTeplalliB 1 HAONMKEHI METOAM PO3PaxyHKY
NPU3BOSTh y KIHIEBOMY MiJACYMKY J0 3HAaYHUX BEJIMYMH 3alaciB
MIITHOCTI1, TOOTO /10 3aiiBOi BUTpaTH MaTepiaiB.

ITigBUIIEHHS OHOPITHOCTI BIIACTUBOCTEH MaTepialiB € OJTHUM 13
3ac00IB CKOpPOUYEHHS iX BuUTpartu. Hampuknag, BHUKOPUCTAHHS
OMHOPIIHUX  BUXITHUX  MaTepiagiB MNOpH  CKIaJaHHl  IIHUXTH,
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pallioHaJbHE BEJICHHS TEXHOJIOTIT TUIaBAEHHS, JIUTTS Ta OXOJOMKCHHS
BWJINBKIB TIJBHINYE OJHOPIJHICTG BJIACTUBOCTEH MeETaly JIUTHX
3arOTOBOK, CIpUSE€ 3MEHIIEHHIO KOJMBaHb Macu  BUIJIMBKIB,
CKOpPOUYEHHsI Opaky 1 10 MIJBUILECHHS MPOAYKTUBHOCTI OIepallii
OAaIBIIOT OOPOOKH.

CkopoUeHHs pi3HOTO POaY BIIXOMAIB 1 BTpAaT MaTepiaiiB € OJHUM
3 OCHOBHHUX TEXHOJOTIYHHMX 1 OpraHi3amiiiHuX 3aXOJIiB, IO CIPHUSIIOTH
CKOpPOUYCHHIO BUTPAT Ha MaTepiaiu. 3HaYHYy KUJIbKICTh BIAXOIB 1 BTpaT
MaeMO Ha MAaIIMHOOYIBHUX 3aBOJIaX IpPU OTPUMAaHHI 3aroTOBOK,
netanei. J[o Takoro poay BIAXOAIB 1 BTpaT HAJIEKATh YaJ METATIB MPU
IJIaBJICHHI, CKpall, 3aJMIIKA B IJABWIBHHX arperarax, OKajiuHa Mpu
HarpiBaHHi, BIJXOAM Yy BUIJIAMl 3aJUPOK, OOpi3ku, 00Jy0i, Opak
3aroTOBOK 1 1H.

[Ipu MexaHiuH1M 00pOOIl YaCTHHA MaTepialiB A€ B CTPYXKKY, B
OOpI3KH MPH PO3KPOI JAeTajieil 3 JUCTOBOrO MaTepiany, B OOpI3KH, 10
BUXOAATh 4YEpe3 HEKpaTHy JOBXHHY JeTalll JIOBXKHMHI IIIMaTKa
BUXIIHOTO Marepialy MpH NOPYTKOBHX 3aroTOBKax 1 y BHUIJISIL
IIIMATKiB, HEOOX1THUX ISl 3aKPIIJICHHS JieTanei mpu oOpoOii.

Ckopo4yeHHsI BTPAT 1 BIAXO/1B €EKOHOMUTh HE TUIBKH MaTeplaliu,
JIO3BOJISIIOYN 30UIBIIMTH BUITYCK BUPOOIB, a il HENMPOAYKTUBHI BUTPATU
’KUBOI 1 MUHYJIOL Mpalli SIK Ha JaH1i, TaK 1 Ha BCIX MOMEPEAHIX CTaaisaX
BUPOOHHUIITBA.

JI1si BUCHOBKIB IPO palliOHAJIBbHICTh BUKOPUCTAHHS MaTeplalliB
3a3BUYall CITY>KUTh KOE(]II[i€EHT BUKOPUCTAHHS MaTepiany .

BTtpatn wMarepianiB CKOpPOUYYIOThCA 31 3MEHIICHHSIM YHCIIA
CTafil, K1 MPOXOAUTH MPOAYKT MPUPOAU O HOTO MEPETBOPEHHS B
rotroBuil npuaatrHuii BupiO. IneanpHum Oyno © Oe3mocepenHe
NEPETBOPEHHSI MPOAYKTYy TMPUPOAM B OpuAaTHUA Bupio. VY
MaIIMHOOYIyBaHHI Il TEHACHIS 3BOJIUTHCS N0 OE3MOCepeTHHOTO
OTpUMAaHHS TpUAATHOTO BHpPoOy 3 HamiBdaOpukary abo 10
CKOPOYEHHSI /0 MIHIMYMY KUIBKOCTI OIepalliid, fKi Ma€e MpPOUTHU
HaniBpaOpuKat 10 1oro NepeTBOPEHHS B TOTOBUI BUPIO.

PerenpHe BUSIBICHHS CIYKOOBOTO MPU3HAYEHHS KOXKHOI JIeTaui
B MalllMHI 1 YITKl (POpMYJIIOBaHHSI BCIX YMOB, B SIKUX MAa€ MPAIIOBATU
Ta 4YM I1HIIA JAeTallb, JAIOTh MOXJIMBICTh BUKOPUCTOBYBATH IS il
BUTOTOBJICHHS JICIICBII MaTepiayii 0€3 3HUKEHHS SKOCTI MAIIMHH.
[IpuknagoM MOXe€ CIYKUTH 3aMiHA CTajJ€BUX IIMUHJIEIIB y Pl
BEpCTaTIB JIUTUMHU YaBYHHUMH, 3aMiHa psAy CTajJeBUX JeTayei
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(HampuKJIaa BaXesiB, BUJIOK Ta 1H.) JETAJISIMH 3 KOBKOro abo
MOAM(DIKOBAHOTO YaBYHY 1 T. II.

Y ©Oaratbox BHUIAIKaX EKOHOMISI MeETaly BHUXOJWTh MpHU
NEepeBE/ICHH] psAy JAeTalieil Ha BHUTOTOBJIEHHA 3 PI3HOTO POIY
3aMIHHHKIB — JIEPEBOIJIACTUKY, TIJIACTMACH Ta 1H.

Binxomu, oxepxyBaHi npu oOpoOui jJerajledl 3 pi3HUX
MartepiajiaiB, MOKYTh MaTH PI3HY BapTICTh, IO 3aJEXKUTh BiJ TI€T 4H
1HIITOT MOKJIMBOCTI 1X MOJAJIBIITOTO BUKOPUCTAaHHS. [[1HCHO, SKIO MpH
oOpoOIIl BiAXOW, HANPHUKIAL METaNy, MEPETBOPIOIOTHCS B CTPYXKKY,
OoOpi3KH, 3aJUPKHA TOIIO, TO BapTICTh BIAXOAIB BUXOAUTH 3HAYHO
HIDKYOIO 32 TEPBICHY BapTICTh Marepiany. SKIIO BiAXOIA MOXKYTh
OyTH BHWKOPHCTaHI JUIsi OTPMMAHHS TOBHOIIIHHMX 3aroTOBOK JIJIs
BUI'OTOBJICHHS 1HIIUX JI€TAJICH, BAPTICTh 1X 3BUYAHO a00 HE BiApi3-
HSIETHCS B1J] TOYaTKOBO1 BApTOCTI MaTepiany, abo OJM3bKa 10 Hel.

933HMXEeHHSHA BUTPAaT Ha 3apoobi
HaaWnHW LK AN K L

CkopodeHHsI BUTpaT Ha 3apoOITHY IUIATy, 110 MPUMNAJAIOTh Ha
OJIMHUITIO TPOAYKIIi1, MOXe OyTH 31ilicHeHo nwissxom [30]:

1) ckopoueHHSs yacy, 10 BUTPAYAETHCSI HA BUKOHAHHS OTIepallii;

2) 30UIbIICHHS  KUIBKOCTI  OJMHHMIIb oOJTagHaHHS, 111 (0)
00CITyTOBYIOTHCSI POOITHUKOM 1 HaJaJHUKOM;

3) 3HmKeHHs KBamidikalii poOOTH MUISTXOM 11 CIIPOIIEHHS;

4) 3MEHIIIEHHS KiJIbKOCTI omepaliiii, HeoOOX1JHUX, 3a BCIX 1HIIHUX
PIBHUX YMOB, ISl BATOTOBJICHHSI BUPOOY.

3menmeHHss ¢aktopiB 1, 2 1 4 3A1ICHIOETBCS MNUIAXOM
CKOpPOYEHHS Yacy, [0 BUTPAYAEThCSI Ha BUKOHAHHS oreparlii, To0To
iX TPYIOMICTKOCTi, ab0, IHIIMMH CJIOBAMH, 32 PAXyHOK 30UIbIIECHHS
MPOAYKTUBHOCTI Tpalli poOITHUKA 1 HAJaJHUKA.

CkopoueHHsT BUTpaT Ha 3apoOITHY IUJIaTy BUPOOHHYMX
POOITHUKIB 1 HATaJHUKIB MOX€E OyTH 3A1MCHEHO NUIIXOM 3MEHIIICHHS
qyucia onepariiid, HeoOX1IHUX JJIi BUTOTOBJICHHS BUPOOY, 3HIKCHHS
kBamidikaili podOoTH 3a paxyHOK ii CIIPOIIEHHS, CKOPOUYEHHS Yacy, 0
BUTPAYAETHCA HA BUKOHAHHS OIeparlii, 301IbIIIEHHS YUCa OJWHUITH
oOJlalHaHHs, $KE€ OOCITyrOBYEThCA pOOITHHKAM 1 HaJlaJI4UKOM.
BropoBajkeHHst 0OCIyroByBaHHSI OJHUM  poOOYMM  JEKIIBKOX
OJIMHUIb OOJIaJITHAHHSI BUMArae KOMIUIEKCHOTO BUPIIIEHHS JCKUIBKOX
TEXHOJIOT1YHMX 1 OpraHi3aliiHuX MUTaHb.
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94361 NbWEeHHA NPOAYKTUBHOCTI

[IpoayKTUBHICTH Mpalll XapakTepuszye €(PEeKTUBHICTb TPYJ0BOL
TUSTTBHOCTI JTIOJUHK Y cepl BUPOOHUIITBA 1 BUZHAYAETHCS KUIBKICTIO
MPOJIYKIIii, BUPOOJIEHOT B OAMHUIIIO Yacy.

[IpoayKTUBHICTH Tpall MoOXke OyTH 30UIbIIIEHa 3a PaxXyHOK
CKOPOUEHHsSI  MIArOTOBYO-3aBepIIaibHOTO  4acy.  [liaroroByo-
3aBEPIIAILHUIN Yac CKIAAEThCA 3 Yacy OTPUMAaHHA Ta O3HAHOMJICHHS
poOITHUKA 3 3aBIaHHSM, SIKE MOMY HEOOXIJIHO BUKOHATH; 4Yacy Ha
OTPUMAaHHS Ta YCTAaHOBJICHHS Ha BEPCTATl PI3aJIbHOIO 1HCTPYMEHTY 1
OPUCTPOiB, IO CHOyXXaThb [JJIs YCTAaHOBJICHHS 1 3aKpIIUICHHS
00po0IIIOBaHUX 00'€KTIB.

YiTKO 1 BUYEPHHO SICHO ONMCAHUN TEXHOJIOTIYHHM mpolec i
po3po0JIeHe KPECIEHHS Tat0Th 3MOTy POOITHUKOBI IBUAKO 3PO3YyMITH
3aBJIaHHS.

[Ipy  cywacHiii  opraHizanii  BHPOOHHIITBA  BBAXKAETHCS
HEOOXIIHUM YCIO TEXHOJIOTIYHY OCHACTKy 1 oOpoOsitoBaHi 00'€eKTH
JOCTAaBJISITH 10 poOo4oro miciig. CKOpOUEeHHS Yacy, 0 BUTPAYAETHCS
Ha YCTAaHOBJIEHHS PI3aJbHOIO 1HCTPYMEHTY, 3I1HCHIOETHCS 32
JOTIOMOTOI0 IIBUJIKO3MIHHUX TPHUCTPOIB, HANPHUKIAA, Uil 3MIHH
CBEpJiesl, PO3rOpTOK, OJOKIB 13 3a3JajieTiib BCTAaHOBJICHUMU
pI3aJIbHUMHU  IHCTPYMEHTaMU TOWIIO MPU  BUKOPUCTAHHI IS
JOCSATHEHHSI TOYHOCTI METO/I1B B3a€EMO3aMIHHOCTI.

OnHuUM 3 paJIuKaIbHUX 3aC001B, IO CIYXKUTh JJIA 11€1 METH, €
BUKOPHUCTAHHS BEPCTATIB 3 MPOTPAMHUM yTIPaBIIiHHSIM [22].

[IporpamHi  BepcTath  MOXYTh OYTH  JOCUTh  IIBUIKO
MepeHaaliTOBaHl 3 0OpoOKU OAHIET JeTall Ha 1HINY IUITXOM 3MiHU
nporpaMu. IIporpama 103BOJIIE 3a0€3MEUUTH HEOOXiJTHI IMOYATKOBI
nepeMIIEeHHS BY3/IiB BepcTara 1 iXHi po0oui 1 XOJIOCTI PyXH.

[IpoayKTUBHICTH Tpali MoOxe OyTH 30UIbIIEHA 3a PaXyHOK
HITY4YHOTO Yacy. 3 aHami3y (GopMysu MTYYHOTO Yacy:

b=ttt + e F : (9.22)

ne to — OCHOBHHUM (TEXHOJIOTYHUI) Yac;
t, — JOMOMDKHHH Jac,
t; — yac TeXHIYHOrO OOCIIyrOBYBaHHS;
topr — Yac opraHizaniiHOro 0OCIyroByBaHHS,
t, — yac nmepepB poOOTH.
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OTxe, MTYYHUI Yac MOke OyTH CKOPOYEHO, TOJIOBHUM UYHHOM,
3a PaXyHOK OCHOBHOTO (T€XHOJIOT1YHOTO) 1 JOTMOMDKHOTO dYacy, IO
CTAHOBJISITH HAWOUIBIITY YACTKY CEpEl 1HINUX CKIaJOBHUX.

OcHOBHMI (TEXHOJIOTIYHUN) Yac BpaxoOBy€ 3MiHY CTaHy
MPOAYKTY BHUPOOHHIITBA B TMpolieci o0poOku abo cknaganHs. [lpu
0o0poOI1l HA BepcTaTax OCHOBHUW Yac BU3HAYAIOTh PO3PAXYHKOM JIs
KOXKHOT'O TEXHOJIOTIYHOTO TIEPEXOTY:

Y
to=— , (9.23)
Sas

ne L — po3paxyHKoBa JI0BXXKMHA MEPEMIIIIEHHS IHCTPYMEHTa, MM/XB,

| — 4nc0 poOOYMX XO/IIB Y JAHOMY IIEPEXOIi;

Sy — XBUJIMHHA T0Jlaya IHCTPYMEHTA, Sy = N*Ses, MM; BEJIMUMHU Sye
Ta N 0epyTh 32 HOPMATUBAMHU a00 PO3PaXOBYIOTh.

[Ipu pydHOMY MiABEICHHI IHCTPYMEHTA BEJIMUHUHY L OTpUMYIOTH
IiJICYMOBYBaHHSIM JOBXHUHH | 00poOIFOBaHOI MOBEPXHI, TOBKHUHH |
Bpi3aHHs Ta JOBXKHHH |cx CXOAY Pi3aJIbHOTO IHCTPYMEHTA:

L=1+1, o+l (9.24)

Ipyu aBTOMATUYHOMY LHMKIlI OOpoOKM 10 BenuuuHu L pomaroTh
JTOBXHHY |y TABEACHHS IHCTPYMEHTA JI0 3arOTOBKH JIJIs 3a1100iraHHs
yAapy Ha MOYaTKy pi3aHHA:

L =1y il gt +lg, (9.25)

Yac pii, K1 CyNpOBOJKYIOTh BHUKOHAHHS OCHOBHOI pOOOTH,
HAJICXKUTh J0 JIOMOMDKHOTO. BOHO BKIJIFOWae 4ac Ha yCTaHOBJICHHS,
3aKpIUICHHS 1 3HATTA OO0poOJIIOBaHOT 3aroToBKU abo 30upaHHS
CKJIaJIOBOI YaCTUHU BUPOOY, yIpaBIiHHS MEXaHI3MaMH OOJaJHaHHS,
MiJBEACHHS 1 BIABEACHHA pPoOOYOTO I1HCTPYMEHTa, a TaKOX
BUMIPIOBAaHHS 00pOOJIIOBAHOI 3aroTOBKHU. J[OMOMIKHMI Yac 3HAXOASATh
M1JICYMOBYBAHHSIM €JIEMEHTIB 4Yacy Ha BUKOHAHHSI NIEpEIIUYCHUX il Ha
BCIX Tepexojax orfeparlii, 10 BCTAaHOBIIOIOTHCA 3a HOPMaTHUBAMU
nonoMixkHoro yacy. CyMy OCHOBHOTO 1 IOIIOMI)KHOTO Yacy Ha3UBaIOTh
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OMEePaTUBHUM 4YacoM s § Ik 1 OCHOBHUM, TONMOMIXKHUN Yac MOxke OyTH
PYYHHM, MAIIMHHO-PYYHUM 1 MallMHHUM (aBTomMaTuyHuM). Tak, yci
pyXH CYHOpTIB TOKapHOTO Oaratopi3leBioro HamiBaBTOMara (KpiMm
Oe3nocepeHO0 TMOB'SI3aHUX 3 TMPOILIECOM pi3aHHS) BBAKAIOTHCS
MalIMHHUM JIOTTIOMI)KHUM YaCOM.

TpuBamicTh TOMOMIXHMX 1M MPU BUTOTOBJICHHI JCTajll BXOJUTh
70 CKJIaay JOTMOMDKHOTO Yacy 1 BH3HAYAETHhCS 3a HOPMATHUBAMH,
po3po0OJIecHUMH Ha TIACTaBl JOCHIIHUX JaHUX, OTPUMAHHUX Y
pe3yJibTaTi BUBYCHHS Ta y3arajibHEHHS JIOCBiy poOOTH HOBAaTOpPiB, a
TaKOXX Ha TIJCTaBl KEPIBHUX MaTepiaidiB HayKOBO-JAOCIIIHUX 1
MIPOEKTHUX OpraHi3aIliu.

OcCkiIbKH 10 CKJaAy JAOMOMIXHOTO 4Yacy BXOJUTH Oarato
PI3HOMAHITHUX [Ii1 1 TPUKAOMIB, TO HOPMATHMBHU Yacy 3BOJSTHCS B
Ipynu JIs OKPEMHX I 3alIeKHO Bl iX Xapakrtepy. Tak, OKpemo
CKJIQJal0ThCSI:

a) HOpMATWBHU JOMOMI)KHOT'O Yacy Ha BCTAHOBJICHHS Ta 3HATTS
JICTaJICH;

0) HOPMATHUBHU JOMOMIXHOI'O Yacy, MOB'A3aHOI0 3 TMEPEXOJIOM,
00pOOKOIO O/THIET TTOBEPXHI 1 OTEPAITi€lo;

B) HOPMATHUBHU JONMOMIDKHOTO 4Yacy Ha KOHTPOJIbHI BUMIPIOBAHHS
00p00JIEeHOT TOBEPXHI.

HopmaTtuBu dacy, skuii BUTPa4a€ThCsl HA YCTAHOBJICHHS 1 3HATTS
JeTall, JalThCs Ha KOMIUIEKC NPUMOMIB (YCTAaHOBJICHHS, 3HSTTS,
3aKpIIJICHHS, BIJKPIIUICHHS) 3ajeXHO BIJI BHAY 1 KOHCTPYKIIii
MPUCTPOIB, CIIOCOOIB YCTAHOBIICHHS, 3aKPIIJICHHS 1 BUBIPEHHS JIE€Talll,
Baru (Macu), 1OBXUHHU 1 cIocoOy Miaiiomy ii.

HopmaTuBu NOMOMIDKHOTO Yacy, MOB'SI3AHOTO 3 MEPEXOA0M,
BCTAHOBJIIOIOTBCSL  JIII  TEBHOI TPYyNH BepcTaTiB  (TOKapHUX,
KapyCelbHUX, PO3TOUYBAJIBHUX, PEBOJBBEPHUX, CBEPJTUIBLHUX,
dbpe3epHUx, CTpyrajlbHUX Ta iH.), IS AKX JTAIOThCA:

1)yac Ha mpUlOMH yNpaBIiHHSA BEpPCTAaTOM, TIOB'SI3aHI 3
nepexoaoM (BKJIIOUCHHS 1 BHKJIIOYEHHS TojJadi, TIJABEACHHS 1
B1JIBEJICHHS IHCTPYMEHTA, BCTAHOBJICHHS HA CTPYTaHHA 1 T. 11.);

2) yac Ha MEPEMIILICHHSI MEXaHI3M1B BEpPCTATa;

3) yac Ha BHMBEACHHS IHCTpYMEHTA (HANpUKJIaJA CBEpAJa) s
BUJIAJICHHS CTPYKKH.

JIomOMI>KHMI 4Yac Ha MPUIOMU BUMIPIOBaHHS OOpOOJIIOBAHUX
MOBEPXOHb YHIBEPCAIBHUMHU 1 CHEIIaJbHUMH BUMIPIOBAJILHUMHU
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IHCTpyMEHTaMHU T1epeadadae dYac Ha BCl NPUHAOMH, TOB'S3aHI 3
BUMIPIOBAHHSIM:

a) B3ATH 1 IIJTHECTH IHCTPYMEHT JI0 JIeTali;

0) mpoMmipsATH JeTajab 1 MOMEPEJHHO BCTAHOBUTH Ha PO3MIp,
SKIIO 1€ MOTPIOHO 32 XapaKTEPOM IHCTPYMEHTA,

B) IIPOYMUTATH PE3YJIbTATH BUMIPIOBAHHS;

I') IOKJIACTH 1HCTPYMEHT Ha MicCIIe.

JlonmoMi>kHUI Yac OOYHUCITIOETHCS CyMapHO Ha KOXKEH Mepexil
TE€XHOJIOTTYHOTO IIPOLIECY.

JIOMOMDKHMI Yac, 10 MEePEeKPUBAETHCS MAIIMHHUM YacoM, Y
HOPMY JIOMOMIKHOTO 4acy HE BXOAUT.

CKOpOYeHHA  JIONOMDKHOIO  4Yacy  3/IACHIOEThCA  JBOMA
HuUIgXaMu: 0e3rnocepeiHiM CKOPOUYCHHSIM 4Yacy, 110 BUTPAYAETHCS MPH
BUKOHAHHI TEXHOJIOTIYHOTO TIPOILIECY Ha JOMOMDKHI TpUHOMH, 1
YaCTKOBUM a00 TOBHUM CYMIIICHHSIM BHUTPAT 4Yacy JOTOMIKHUX
NPUHOMIB 3 OCHOBHUM TEXHOJOTIYHMM uacoM. Haibinpmmii edekr
Jla€ OJHOYACHE BUKOPUCTAHHS 000X LMX IUIAXIB.

besnocepeaHe CKOpOUEHHS TOMOMIXHOTO Yacy 31HCHIOEThCS:

- 3BMEHIIIEHHSAM Yacy, [0 BUTPAYAETHCA Ha 3aMIHY OJHUX 00pO0-
JICHUX JeTajiell 1HIIMMH, IUITXOM BUKOPHUCTAHHS METO/IB B3a€MO3a-
MIHHOCTI 1 BHM3HA4€HOCT! Oa3yBaHHA /Ji JOCATHEHHS HEOOXiJHOi
TOYHOCTI YCTAHOBJIEHHS MPU 3MiHI OOpOOJIIOBAaHUX JETale, MIIIX0M
CKOpPOYEHHSI 4acy 3akKpiIUIEHHS MpU 3MIHI OOpOOJIIOBaHUX JAETajeH,
aBTOMaTH3alli 3MiHU 00pOOIIOBAaHUX JIeTallel Ta 1H.;

- BMEHIIIEHHAM 4acy, II0 BHUTPAYa€ThCs Ha  YIPaBIIHHA
oOJaHAaHHAM Ta YCTaTKyBaHHSM, IIJISXOM CIIPOINCHHS YIIPaBIiHHS,
Jioro Mexasizailii Ta aBTOMaTH3aIIli;

- 3MEHIICHHSM Yacy, 110 BUTPAYAEThCS HAa KOHTPOJb 32 XOIOM
BUKOHAHHS TEXHOJIOTIYHOTO TIPOIIECY, NUISXOM IPABUIHBHOTO BUOOPY
METO/IIB, 3aco0IB BUMIPIOBAaHHs, MexXaHi3alii 1 aBToMaTu3alli
KOHTPOJIIO;

- KOMIUIEKCHOIO aBTOMATHU3AIIIEI0 TEXHOJIOTTYHOTO MPOIIECY.

Yac TexHIYHOro OOCITYyrOBYBaHHS BHUTPAYAETHCS Ha 3MiHY
3aTYIUICHOTO 1HCTPYMEHTY, MIIHAIIATOJKEHHST 00JIaJiHAHHSI, 3alPaBKY
i perymoBaHHs iHCTpyMeHTy. Moro BenmumHy GepyTh y IPOIEHTAX
(1o 6 %) Big OCHOBHOTO 200 OMEPATUBHOIO Yacy abo po3paxoBYIOTh
3a ¢dopMynaMud 3aj€XKHO BiJ BHUAY BHUKOHYBaHMX poOIT 3a
HOpMAaTUBaMH.
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[Tpu yopHOBI 0OPOOITI

T
— W
= T (9.26)
ne T; — dac Ha 3MiHY 3aTYIUIEHOT'O 1IHCTPYMEHTY;
T
K== _ 4ncio 3arotoBok, mo 06poGISIFOTECS 3a Yac CTIKOCTI U

t

o]
PI3aJIBHOTO THCTPYMEHTY.
[Ipu uncToBiit 00pOOII

_t, *k +1, *k] +T,
= ” , (9.27)

ne ty 1 t; — yac, 10 BUTpAvYaeThCd HA KOXKHE IMiJHANIATrOJKCHHS 1
3anpaBJICHHS IHCTPYMEHTY;

Ky 1 Ks — apicito migHaiaropkeHsp i 3alpaBiieHb IHCTPYMEHTY 3a 4ac
HOTro CTINKOCTI.

Yac opraxizamiiHoro oOCIyroByBaHHs poOOYOro  Micls
BpPaxOBY€ BUTPATHU Yacy Ha MIJITOTOBKY POOOYOro MICISl 10 MOYATKY
po0OoTH, MpUOMpPaHHS POOOYOro MiClsl B KIHIII 3MiHH, 3MaIleHHS 1
OUMIIICHHS BEpPCTaTa Ta 1HIII aHAJIOT1YH1 JI0 I[bOTO il MPOTATOM 3MiHHU.
Bin BH3HauaeTbcs Yy BIJACOTKAax BIJ ONEPATUBHOTO Yacy 3a
HopMatuBam¥ (0,6—8 %).

Yac nepepB y poOOTI BIIBOJUTHCS HA BIAMOYMHOK 1 OCOOHUCTI
noTpedu poOiTHUKA; WOro OEpyTh 32 HOPMATUBAMHU B IPOLIEHTHOMY
BiJTHOIIICHHI JIO ollepaTUBHOTO Yacy (~ 2,5 %).

95 ABTOoOMaTMUu3IauUui 9 BUPOOBHMYUX

OnHuUM 13 TOTYXHUX 3ac00iB 30UIBIIEHHS MPOIYKTUBHOCTI
mpaili € aBToMaTH3allisl BUPOOHHUIITBA. BimoMo, mo MexaHi3aiis
MpoIeCy Mpaill JIIOJUHHU MOJErHIy€e Mpali, HE 3BUIbHAIOYHU, OJIHAK,
JIOMHU B1jJ Oe3mocepeHbOi ydacTi Yy BHUKOHAHHI MEXaHI30BaHOTO
nporiecy. Hampukmaa, Mexanizaris TiJHIMAHHS JOeTajedl mnpu ix
YCTAHOBJICHHI 1 3HIMaHHI 3 BepcTaTa a00 MpU CKJIAJaHHI MAaIlWHU,
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IIUISIXOM BUKOPHUCTAHHS €ICKTPUYHHUX Teab(epiB abo KpaHiB, 3HAYHO
CKOpouye BUTpaTH (I3MYHOI Tpalll, 110 HE 3BUIbHSE JIIOAWHY BiJ
yIpaBJiiHHS TelbdepoM ab0 KpaHOM MpHU IMiJHIMAaHHI, OMYCKaHHI 1
nepeMileHH1 JeTae.

ABTOMaTH3allis 3HAPSAAbL BUPOOHMIITBA 3BUIBHSE JIIOAWHY Bij
Oe3mocepe/IHpO1 y4acTi y BHMKOHAHHI Ti€i 4YacTHHM (@00 IILJIOro)
TEXHOJIOTTYHOTO TPOIIECYy, SIKa BUKOHYETHCA HA aBTOMATHU30BAaHOMY
ab0 Ha aBTOMaTWUYHOMY oOnamgHaHHi. Ilpansg mroguHEM  TIpHU
aBTOMAaTH3allll SIKICHO 3MIHIOETHCSI, OCKUIBKH 32 JIFOJIMHOIO 30€piraroTheCs
GyHKIT CHOCTEPEKEHHSI 3a MPAaBWIBHICTIO [ii aBTOMAaTHU30BaHOTO
oOnmagHaHHA 3a pI3HOTO pOAY TMpuiagamMu, fAKlI T[OKa3ylTh Xij
nporiecy. POOITHUK MepeTBOPIOETHCS B HAJIAIHUKA 00JIaTHAHHS.

TakuM 4YWMHOM, aBTOMATH3alllsl 3HApSAAb Mpalll J03BOJSE HE
TUTbKY MOJIETIIUTH TPAI0 1 30UIBIINTH 11 IPOJIYKTUBHICTb, a i SIKICHO
3MIHIOE TIpallo, poOistuu i 01k kBatidikoBanoro [16, 23].

ABTOMAaTH3allsl TEXHOJOTIYHUX MPOLECIB OOpPOOKM JeTalieit
moJanacs 13 3aMiHM BaXKoi (i3mgHOI Tparl JoaAuHN (IS 3MIiHA
dbopmMu  00poOIIOBAHOTO  00'€KTAa)  MEXaHIYHOK  OOpPOOKOIO,
3MIIMCHIOBAHOIO BepcTaToM. HacTynmHUM KPOKOM y I[bOMY HaIpsIMKY
OyJla aBTOMAaTH3allisl yIOPaBIIHHS BEPCTATOM; BUHHKIW BEPCTATHU-
HaIlIBaBTOMATH, Ha SKUX YCl PYXU I1HCTPYMEHTY, HEOOXIAHI aJid
0oOpOoOKM neTaii, a TaKoX 1 yIpaBJIHHS BEPCTATOM, BUKOHYBAJIUCS
aBToMaTu4yHO. Hamami, Ha psal BepcTaTiB OyJI0O aBTOMAaTHU30BaHE
3aBAHTAKEHHS 3arOTOBOK 1 MaTepiany, 3 sIKUX BUTOTOBJISUTUCS JETalll,
1, TAKHM YUHOM, BEpCTaT MEepeTBOpUBCS B aBTOMar. llpukiamamu
MOXYTh CIY’KUTA OJIHO- 1 OararolNUHAENbHI TPYTKOBI TOKAapHI
aBTOMaTH.

OpnHak 3MiHa O0OpOOJIIOBAaHUX JeTajeld Ha OUIBIIOCTI BEpCTaTiB
3aJIMIIANIacsl JOBIUM Yac HeaBTOMaTU30BaHOW. lle 3aBmanHs HaOyI0
0COOJIMBOI aKTyaJIbHOCTI, KOJIM BBEACHHS pl3aj]bHUX IHCTPYMEHTIB,
apMOBaHUX TBEPJHMMHU CILJIaBaMH, JO3BOJWJIO IEPEeTH Ha OOpOOKY
neTanedl 3 BHCOKMMH pexumaMu. PesyiapTratom Oyino  pi3ke
CKOPOYCHHSI TUTOMOTO 3HA4YCHHS MAIIMHHOTO Yacy B INITYYHOMY, IIIO
MpU3BEJIO JI0 30UIBIICHHS YacTKM JOMOMDKHOTO 4Yacy, SKUH
BUTPAYAETHCA, TOJOBHUM YMHOM, Ha 3MIHY O0OpOOJIIOBaHUX JeTajeH, i
qacy, sSIKUid BUTpAvyaeThCsi pOOITHUKOM Ha OOCIyrOBYBaHHSI BepcTara.
VY 3B'43Kky 3 IIUM MOjaibliie 30UTbIICHHS MOPOJYKTUBHOCTI Mpalll
noTpeOyBajgo TMPOBEACHHS PSAAYy  3axO/iB, CIPSIMOBAHMX Ha
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CKOPOYEHHS JOMOMDKHOTO dYacy, 1, B TEpIly Yepry, TakuXx, IO
3a0€3MevuyoTh aBTOMATH3allll0 3MiHM O00poOtoBaHUX Aetanei. bymo
CTBOPEHO PSJ BEPCTATIB PI3HOIO IPU3HAYCHHS 3 aBTOMATHYHOIO
3MIHOIO 0OpOOTIOBAHUX JIeTaliel, MPUKIIAlaMU SIKUX MOXYTh CITY>KUTH
3y0opi3HI 1 3y0000poOHI BepcTaTH, TOKapHI OaraTomMUHACTBHI
BEpCTaTH JJIs OOpOOKH JieTayel 13 MTYyYHUX 3ar0TOBOK 1 T. /I.

[TapanenbHO 31 CTBOPEHHSIM HOBHX BEpCTaTIB BHUHUKIA HEOO-
X1HICTh aBTOMAaTH3Aallll MAPKy AII0YUX BEPCTaTIB, 10 OYJI0 0COOIUBO
BAKJIMBUM Y 3B'SI3Ky 3 MEPEXOJ0M Ha MOTOKOBE BUPOOHUIITBO. Byio
CTBOPEHO 3HAYHY KIJIBKICTh PI3HOTO POAY CIEHIIbHUX MPUCTPOIB,
MPU3HAYCHUX IS 3MIHU 00pOOIIFOBAaHUX BUPOOIB.

OnHuM 3 paguKaJIbHUX PIIICHb 3a7adl aBTOMAaTHU3allll 3HAPs/Ib
BUPOOHHUIITBA OYyJO CTBOPEHHS aBTOMATUYHHMX IOTOKOBUX JIIHINU,
NpU3HAUYCHUX sl 0OpoOKHM ofHlei AeTam abo rpynu neraneid. B
OCTAaHHBOMY BHMAJKy aBTOMAaTHYHI JIIHII 3700yJu Ha3By NepeHana-
rokyBaHux. Croyatrky Taki aBTOMaTH4HI JIiHIT TOYaau CTBOPIOBATHU-
cs Ha 0a3i mirodoro oOJagHaHHS, IO 3'€IHYETHCA 3a JOTTOMOTOO
PI3HOTO POAY TPAHCHIOPTHUX 1 3aBAHTAXKYBAJIBLHUX MPUCTPOIB.

[Topsiz 31 CTBOPEHHSIM aBTOMATHUYHUX JIiHIM, Ha 0a31 HASIBHOT'O HA
3aBoJax OOJIAIHAHHA MPOEKTYIOTh 1 OYyJIyIOTh aBTOMATHU4HI JiHII Ha
0a3i HOBHX arperaTHux i yHiBepcambHUX BepctatiB (puc. 9.1, 9.2). V
KOHCTPYKIli OCTaHHIX 3aKjJIaJal0Th MOXKJIMBOCTI BKJIIOYEHHS 1X B
aBTOMATHUYHI JIHII.

Puc. 9.1. Bepcrar 3 nporpaMHuUM yIpaBiIiHHIM
1 aBTOMaTU4YHOIO 3MiHOIO 100 1HCTPYMEHTIB
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Puc. 9.2. BepcTaTu 3 mporpaMHUM YTpaBIiHHSIM:
a — TOPU30HTAITHHO-PO3TOUYBATIBHU;
0 — paaiaTbHO-CBEPTIIIbHUN

3aMiHa aBTOMATUYHUMM JIHISIMHA  OKPEMHUX  MPaLIOIYUX
BEpCTATIB JI03BOJISIE B KUIbKa Pa3iB 3HU3UTU COOIBApTICTH OOPOOKH,
MIJBUIIUTHA TMPOAYKTUBHICTH TMparli Ta 1HII TEeXHIKO-eKOHOMIYHI
nokazHuku. Hampukinaa, npu BUMYCKY OJIOKIB aBTOMOOUIBHOTO
nBuryHa 3 Taktom 2,4 xB (~ 400 mT. y ABI 3MIHM) 1JsE OOpOOKH
OTBOpPIB Ha 3BHYAWHHUX BepcTaTax mnoTpiOHI 32 Bepcrat, IO
3alimaroTe oy 480 Mm%, i 64 pobitHuku. Ha 00poOKy OTBOpiB
BUTpadaetbcss 75,2 xB. Ilpm o0O0poOII TUX caMuUX OTBOPIB Ha
aBTOMATUYHUX JIIHISIX TOTPiOHI YOTHpPHU aBTOMATH4HI JiHIT 13 47
CHJIOBUMH TOJIOBKAMH, IO 3aiMaroTh mwiomry 250 m? (To6To Ha 48 %
MEHIIy), 1 BiciM poOiTHUKIB (y 8 pa3iB MeHINE); BUTpATU Yacy Ha
00poOKY CTaHOBJIATH 9,4 XB, TOOTO y 8 pa3iB MEHIIIE.
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Co6iBapricTh omepauiii 3 oOOpoOKM I1HINKUX JAeTajleu, AKi
BUKOHYIOTHCA Ha aBTOMAaTUYHUX JIIHISAX, 3HUKYETHCS B KUTbKa pasiB y
MOPIBHSHHI 13 COOIBAPTICTIO aHAJIOTIYHUX OMEpaIlii, IKI BUKOHYIOThCS
Ha HEaBTOMATW30BaHUX JiHIAX. Hampukimam, coOiBapTicTh 00poOKH
IITOBXA4a KJlalaHa JBUTYHa CKOPOYY€EThCA B 3,5 pa3y, KjialaHa — B
3,7 pa3y, HanpsIMHi BTYJIKH KjiaraHa — B 4,4 pa3sy, cijja KjiamnaHa — B
13,7 pazy.

TakuMm 4MHOM, OCHOBHUMHU I€peBaraMy aBTOMATHYHUX JIHINA €:
30UIBIIICHHSI MPOJYKTUBHOCTI Tpalll 1 BUBUIBHEHHS y 3B'A3KY 3 IIUM
3HAYHOI KUIBKOCTI POOITHUKIB [IJIi BUKOPUCTAHHS iX Ha 1HIIUX
poboTtax; OuIbIl HHU3bKAa COOIBApTICTh BHUPOOY (IIPU TOCTATHHOMY
3aBAHTAXKEHHI 1 BUKOPUCTAaHHI JI1HI1) B MOPIBHSHHI 3 00pOOKOIO TaKOi
caMOi KUIBKOCTI JeTalleid Ha 3BUYAaHHUX BHCOKOMPOAYKTUBHUX
BepCTaTax; 30ibIICHHS BUIycKy 3 1 M2 miomi ab0 3MEHIIEHHS
noTpeOu B IJIONIAX; CKOPOUCHHS ITUKJITY BUPOOHUIITBA.

OnHUM 13  HEIOJIKIB aBTOMAaTHUYHUX JIHIM € TpyJHOIII
NEepPEBEACHH JIIHII HAa BUTOTOBJICHHS JIETANll 32 HOBUM KPECIICHHSIM.
VYci i poboTH MoB'si3aH1 31 3HAYHUMU BUTpaTaMu. ToMy aBTOMaTH4HI
JHII €KOHOMIYHI IPHU BUITYCKY Ha HUX JOCTATHHOI KUIBKOCTI BUPOOiB
3a OJHUM HE3MIHHMM KpecieHHsM. Lle, y cBoro uepry, BuUMarae
30epexeHHs CTIMKOCTI KOHCTPYKIIi1 BUPOOY B yaci.

Big BupimieHHs 1poOJIeMH MIBUJKOTO Ta EKOHOMIYHOIO
NepeBeCHHA JIIHIA 3 00pOOKH OJHOrO BUPOOYy Ha OOpOOKY 1HIIOTO
3QJICKUTH PO3IIUPEHHS chepH 1X 3aCTOCYBAHHS.

[HIIMM HEMOJIIKOM aBTOMATWYHUX JIIHIA € OUIBII HU3bKHUU
KOE(ILIEHT BUKOPUCTAHHSI YCTAaTKyBaHHS, OOYMOBIICHUI BHUIAJKaMU
IIPOCTOIB yCiX a00 YAaCTMHMU BEPCTATIB 1 MAIIWH, BHACIIAOK 3yNMUHKU
OyZIb-SIKOTO OJHOTO 3 HHX, 1 TPYAHOIIAMH CHUHXPOHI3aIlli omepailii,
0 BUKOHYIOTHCA HA OKPEMHUX BepCTaTax Ha PIBHI MaKCHMAJIbHOI
IPOJYKTUBHOCTI KOXHOTO 3 HuX. besnepepBHe mNodiNIeHHs
KOHCTPYKIIIA BEpPCTATIB 1 I1HIIMX HOPUCTPOIB aBTOMATHUYHHUX JI1HIHN
CIpUSiE CKOPOUYEHHIO KITBKOCTI 1 TPUBAJIOCTI MPOCTOIB JIHIA 1 TUM
cCaMUM MIJABUIIECHHIO 1X MPOIYKTUBHOCTI 1 KpallOMy BHKOPHUCTaHHIO
YCTaTKyBaHHS.

Ha aBroMatu4HuX JiHISIX 00pOOISIOTh KOPMYCHI aeTaii (OJ0KH
JBUTYHIB, KOPITYCHM KOpPOOOK IIBUIKOCTEH, CTaHWHU, paMH), Baliu
(EJIEKTPOABUTYHIB, ABTOMOOIIBHHMX JBHUIYHIB), 3yOuUacTi KoJjeca,
BTYJIKH, Ba)KeJI1, pECOPH Ta 1HIII JIETaTi.
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ABTOMAaTHYHI JiHII BUKOPUCTOBYIOTh SIK JIJIT BHUKOHAHHS BCIX
orepalliii BUTOTOBJICHHSI 3aTOTOBOK 1 0OpOOKM PI3HMX JeTajei, Tak 1
JUIsi BUKOHAHHS JIMIIE 4YacTUHU omepamiid. ABTOMaTUYHI JIiHII
3aCTOCOBYIOThCSI TNPU  OTPUMaHHI  3aroTOBOK  psay  JeTaiei,
BUTOTOBJICHUX Y BEJUKIN KIIBKOCTI.

[IIupoke BHOPOBAIKEHHS aABTOMATUYHUX JIIHIK € OJHUM 3
OCHOBHHUX IIUIAXIB MOJAJBIIOTO 30UIBIICHHS MPOAYKTUBHOCTI Mpalli,
3HIKEHHST COO1BApTOCTI 1 301MIBIIIEHHS] BUITYCKY BUPOOIB HA TUX CaMUX
BUPOOHMYMX IIIOIIaX. ABTOMAaTH3yIOTHCS TPOIECH OTPUMaHHS
3arOoTOBOK: JIUTUX, KOBAaHUX, IITAMIOBAaHWX, 3BAPHUX, 13 IIacTMAac.
ABTOMAaTH3YIOTHCS MPOIECH OOPOOKHU pi3aHHSIM, TEPMIUHOI 0OpPOOKH,
XIMIYHUX Ta 1HIIUX BUIIB HOKPHUTTIB.

96.Moni nweHHA yYyMOB npaui Ta CKOpoO

[IpoayKTUBHICTh Mpalll KOXKHOTO IpalliBHUKAa B 3HA4YHIM Mipi
3QJIKUTH BIJl MOTO 1HTEpeCY A0 BHUKOHYBaHOI pOOOTH 1 TUX yMOB, B
SKAX BOHA 3JIHCHIOETHCS. PobOoTa, M0 3axoInIoe mMparliBHUKA,
NOPOJKYE MOro 1HILNIATUBY, BUKOHYETbCS IIBUIUIE 1 Kpalle,
BUKJIMKAIOUM JI0 TOTO  MEHIIE CTOMJICHHS. ToMy MpaiiBHUK, KWW
0JIEp’)Kye POOOTY, MOBUHEH HE TUIBKH YITKO PO3YMITH ITOCTABJICHE
nepes, HUM 3aBlIaHHA, aje, 10 HE MEHII BaXIWBO, 1 PO3YMITH
3HAYEHHS CBO€I POOOTH, 1i 3B'A30K 13 3arajibHUMHU 3aBJAHHSIMH, SIKi
pPO3B'SI3yIOTbCS HA TMIANPUEMCTBI, B KpaiHi. YMIJIO MOCTaBICHE
3aBJaHHS TPOOYKye TBOPYI 3/11I0HOCTI JIFOJWHM, POOJISYN ii Mmpaifo
OLIBII TPOIYKTUBHOIO.

He wMeHie 3Ha4YeHHS MalOTh YMOBHU, B SIKMX BUKOHYETHCS
pobora. Ilpuemne mis oueld 3abapBieHHS oOJagHAHHS 1 CTIH
MPUMIIIICHHS, 3PYYHE MOJIOXKEHHS MpalliBHUKA HAa poOOYOMy Miclil,
IPOCTOTa 1 3PYYHICTh YNPABIIHHS MPOLECOM 1 CIOCTEPEKEHHS 32
HOro XO0JI0M, YHUCTOTA, CBIXKE MOBITPS, BIJICYTHICTh PI3KUX KOJUBAHb
TeMIepaTypyu 1 MIyMy IOHAJ JOMYCTUMI MEXI1, HallaroJKeHa, 4JiTKa
oprasi3ailisi mparfi, 3py4Huil 1j1s1 poOOTH OJIT, TOBAPUCHKE CTaBJICHHS
YJICHIB BUPOOHUYOTO KOJIEKTUBY, K IIOKa3ye€ JOCBiJ, BIUIMBAIOTH
BUPIIIAJIbHUM YWUHOM Ha NPOJYKTHUBHICTH Tipami. MexaHnizamisa 1
aBTOMATH3aIlisl TEXHOJOTIYHUX TMPOIIECIB, IO MOJETIIy€e MpaIo, €
OJIHUM 3 MOTY>KHHUX 3aC001B 301JIbIIICHHS MTPOIYKTUBHOCTI.
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TypOota mnpo mgoauHy Mae OyTH B OCHOBI  PO3POOKH
TEXHOJIOTTYHUX TIPOIIECIB, PO3POOKM KOHCTPYKIIIM yCTaTKyBaHHS 1
TEXHOJIOT1YHOI OCHACTKM, IIJIAaHYBaHHA OOJIaJIHAHHS, OpraHizaili
pobounMx  MiCIb 1  KyJbTYpHO-IOOYTOBOTO  OOCIYrOBYBaHHS
npamiBHuKiB [8].

97.3HMUXEeHHA HakKnaaHwmx BUTpart

Po3rnsHyBIIIN TEXHOIOTTYHI OCHOBH MiIBUILIEHHS PO TyKTUBHOCTI
mpaill 1 CKOPOUCHHSI BUTpAT Ha 3apOO0ITHY IJIATy, 110 MPUNAJal0Th Ha
OJIMHUIIO MPOJYKIli, HEOOXIAHO CTHUCJIO 3YNMHUHUTUCS HAa CKOPOUYEHHI
HaAKJIaJHUX BUTpAT.

3HUKEHHS COOIBApTOCTI 3aJICKUTh HE TUIBKHU BIiJl PO3TISHYTHUX
BuIle (DaKTOPiB, ajie€ 1 BiJ CKOPOUCHHS HAKJIAJHUX BUTpAT.

OCHOBHUMH IUISIXaMU CKOPOYEHHSI HAKJIATHUX BUTPAT €:

- 3MEHIIICHHSI BUTpPAaT Ha aMOpTH3allil0 Ta  yTPUMAaHHSA
oOJaHaHHA, TEXHOJIOTIYHOT OCHACTKU (NIPUCTPOIB, TPAHCHIOPTHOTO 1
THIIOTO MiAHIMAJIBHOTO BCTATKYBAaHHSI, CTENAXIB) Ta IHCTPYMEHTY;

- 3MEHIIICHHSI 1HIIUX CTaTed HaKJIaJHUX BUTPAT (CHPOIICHHS
YOPaBIIHCBKOTO  anapary  MIJANPUEMCTBA, CKOPOUYECHHS  IUKIY
BUPOOHUIITBA ISl 30UIBIICHHS OOOPOTHOCTI OOOPOTHHX KOIITIB,
CKOpOUY€eHHs Opaky, BTpar).

3MEHIIICHHSI BUTpPAT Ha aMOPTHU3ALII0 3IMCHIOETHCS ILIAXOM
BHOOpY HaAWOUIBII JEHICBUX BHUJIIB O0OJagHAHHS, TEXHOJOTTYHOI
OCHACTKHU Ta IHCTPYMEHTY, PalllOHAILHOTO TUIaHyBaHHS OOJaHAHHS,
LEXIB Ta IHIIMX CIy>X0 3aBOJly 3 METOI0 CKOPOUYEHHS BHUTpaT Ha
OyIIBHUIITBO Oy[iBesib LEXiB 1 3aBody. Lliii camiii MeTi CIIyXHWTb
MIJBUIIICHHS TPOAYKTUBHOCTI Tpalll 3a paXyHOK CKOPOYEHHS Yacy
BUKOHAHHS TEXHOJIOTTYHUX MPOILIECIB.

3MeHIIIeHHS] BUTPAT HAa YTPUMAHHS 3/IIMCHIOETHCS MMiABUIIICHHSIM
Koe(dilieHTa KOPUCHOI dii O0JagHAaHHS 1 TEXHOJOTIYHOI OCHACTKH,
ni100poM 10 00JIaIHAHHS €JIEKTPOJIBUTYHIB HEOOX1JHOI MOTY>XHOCTI
JUIsl CKOPOUYEHHSI BUTPAT HA EJIEKTPOCHEPTrito, MIJBUIICHHSIM SKOCTI
JOTJIsAy 3a O00JIafHAHHSM 1 TEXHOJOTIYHOI OCHACTKOIO IHIISXOM iX
NEPIOIMYHOrO 3MAIEHHS, OYUIIEHHS, PETYJIIOBAHHSA, TPO(PIIAKTUIHOTO
PEMOHTY.

[IpumycoBa  3MiHa  PI3aJbHOTO 1HCTPYMEHTY, iioro
IIECHTPAJII30BaHE SIKICHE 3aTOYyBaHHSA 1 NEpPETOYyBaHHsS, poOoTa 3
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HEOOXITHUMHM PEKHMaMH 1 BUKOPHUCTAHHSM MAaCTUJIBHO-OXOJOIHHUX
3ac001B, BIJTHOBJICHHS 1 BUKOPUCTAHHS 3HOIIEHOTO 1HCTPYMEHTY,
noaiinuBe Horo 30epiraHHs € 3aco0aMM 3MEHIICHHS BUTpAT Ha
yTpUMaHHS Pi3ajbHOTO 1HCTpYMEHTY. [IpaBuiabHuN BUOIp METOAIB 1
3aC001B KOHTPOJIIO CKOPOYY€E BUTPATH HA amopTu3allito. JJoTpumanus
YMOB TIPaBUJIbHOI €KCIUTyaTarii 3MEHIIy€ BHUTPAaTH HAa YTPUMaHHS
BUMIproBajbHOTO iHCTpyMeHTa [30].

9806cAarm BUpPWMOBWHWH,T B a

Haii0inp1 icTOTHUM BIUIMB HA 3HUKEHHS COOIBAPTOCTI MalllUHU
Ma€ KUIbKICTh MAIlIMH MEBHOI MOJENI, sIKI MOTPeOyI0Th MOAANBIIOTO
BUTOTOBJICHHS. UuM Kpaille B KOHCTPYKIlI MallluHU BigoOpakeH1
Cy4YacHl1 JOCSTHEHHsS, TEHJICHIII Ta MEPCIEKTUBU PO3BUTKY HAYKHU 1
TEXHIKH, TUM BHUIIE i1 TEXHIKO-CKOHOMIUHI MOKAa3HUKH, TUM 3a 1HIITHUX
PIBHUX yYMOB MeEHIIIE OyJie 1i MOpajJbHUI 3HOC, TUM JIOBIIE B 4aci, a
OT)Ke, 1 B OUTBIIN KUTBKOCTI, TaKa MaIlliHa OyJie BUTOTOBJISATHCS 0e3
3MiHA. 31 30LIBIMICHHSM KIIBKOCTI MAIlMH, IO BHITYCKAIOThCH,
3MIHIOETBCS COOIBApTICTh MAIIMHM BHACHIJOK 3MEHIIEHHS YacTKU
BUTPAT >KMBOI Mpalli Ta 30UIbIIEHHS YacTKU BUTPAT YypPEUEBIIEHOI
npall Npu OJHOYACHOMY 3HWKEHHI iX cyMH. [IOSICHIOETBCA 1€ TUM,
0 31 30UIBIIEHHSAM KIJIBbKOCTI MallWH, SIK1 TOTPeOYIOTh MOJANBIIOTO
BUT'OTOBJICHHS, 3pOCTA€ MOMJIMBICTh BUKOPUCTAHHS OUIBII JOPOroTo,
ane 1 OUIbII MPOJYKTUBHOTO OOJIaJIHAHHS, IHCTPYMEHTY Ta I1HIIOI
TEXHOJIOT1YHOI OCHACTKH, IO CHPUSIE CKOPOUYECHHIO TPYIOMICTKOCTI
BUTOTOBJICHHS MaruHu [19].

3 BUKJIQJICHOTO BUIUIMBAE, 110 OJHUM 3 OCHOBHUX 3aXO/IIB, SIKi
COPUSIOTh 3HIXKEHHIO COOIBapTOCTI MAIlMHU TpU 3aJaHid y HUX
1oTpeOdi, € BceOluHe 30UIbIICHHS KUIBKOCTI MalllMH, iXHIX CKJIAJadbHUX
OJIMHUIIb 1 ACTaliel, SKI MOTpeOyIOTh MOJAJBIIOTO BUTOTOBJICHHS 3
HE3MIHHUMU KPECICHHSAMU. 3ac00aMu JJIs 1bOTO CITYXKaTh:

- po3po0Ka  KOHCTPYKIiI  MallMHA 3  MaKCUMAJIbHUM
ypaxyBaHHSIM JOCSITHEHb 1 NMEPCHEKTUB PO3BUTKY HAYKH 1 TEXHIKH 1
BHACIZOK IIhbOTO CTBOPEHHS MAIIMHU 3 HaWMEHIIUM MOpPaJbHUM
3HOCOM;

- mMpoka yHi(iKalis MallMH Ha OCHOBI KOHCTPYKTHBHOT
HACTYITHOCTI, TOOTO BHUKOPHUCTAHHSA B PI3HUX MalIMHAX OJHUX 1 THX
CaMUX CKJIaJalbHUX OJUHUIIb 1 A€TaJCH;
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- HOpMasi3arlis 1 0OMeXeHHSI HOMEHKJIAaTypH 3aCTOCOBYBAaHUX Y
KOHCTPYKIIIi MaIllMHU J1aMEeTpiB OTBOPIB pi3el, aiaMeTpiB BalliB,
LLIIB 1 T. 1.

MnNTaHM®E aMOKOHT PO

1. Ilo Bu po3ymiere mij coOIBapTICTIO BUTOTOBIICHHS OJMHUIII
MPOAYKITIi?

2. SIkl 1IIAXW  CKOpOYEHHA COOIBapTOCTI  BUTOTOBJICHHS
MamuHay Bam Bigomi?

3. Ha3BiTh OCHOBHI NUISXU 30UTHIICHHS MTPOAYKTUBHOCTI Tpalli
IIpY BUTOTOBJICHH1 OJIMHUIII MAILIUHHU.

4. 1o Take aBTOMaTu3allis BUpoOHMYHMX mporleciB? HaBemiTh
nepeBaru Ta HeJOoJIKU aBTOMAaTHU3allii BAPOOHUYUX TPOILIECIB.

5. YV 4yomy monsrae 3Ha4Y€HHsS TMOJIMIICHHS YMOB Tipari?
Ha3BiTh OCHOBHI IUISIXM MOJIMIIIEHHS YMOB TIpaiil.

6. Illo Take mHakmamHi BUTpaTu? SIKi MUIIXHW iX 3HMWKEHHS Bam
B110M1?

/. Sk BruBae oOCsAT BUPOOHUIITBA MAIIIMH HA iX COO1BApPTICTH?
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PO3 A 110

EKxkomioyuHa i coui anbHa e@PeKTUBHI C
10LCYy THI CTb, Kpurtepi i i NnoKkKa:
e e K TMUBHOCTI BUPOOHMUTBAa

PuHKOBa €KOHOMIKAa 3a CBO€H CYTHICTIO € 3aco00M, SIKHii
CTUMYJIFOE 3POCTaHHSI MPOJYKTUBHOCTI Mpaili, BCEOIUHE MiABUIICHHS
eexTuBHOCTI BUpOOHMIITBA. OJHAK 1 B IIUX YMOBax BaXXJIUBUM €
BU3HAYEHHS OCHOBHUX HANpPSIMKIB MIJBUIIECHHS €()eKTUBHOCTI BUPOO-
HUIITBA, (PAKTOPIB MOTO 3POCTAHHS, METO/IB BU3HAYEHHS €(PEKTUBHO-
cTi. Jlms mpaBWIBHOTO BHW3HAYEHHS HAWBAKIIMBIIIMX HAIPSMKiB
I1JIBUILEHHS €KOHOMIYHOI €(PEKTUBHOCTI CYCHIJILHOTO BHPOOHUIITBA
HEO0O0X1THO chOopMYITIOBATH KPUTEPIi 1 TOKa3HUKH e(heKTUBHOCTI [7].

VY3arajipHIOBAIbBHUM KPUTEPIEM E€KOHOMIYHOI €()EeKTUBHOCTI
CYCHIJIBHOTO  BUPOOHHMITBA  CIYXXUTh  PIBEHb IPOJYKTUBHOCTI
CYCHUJIBHOI mparll.

ltcsHizCIsde dz' Mis+ Mz M midipezdsHes
BIJTHOIIIEHHSIM BUPOOJICHOTO HAIlIOHAJIBLHOTO JI0X0y | [ 10 CEPeIHbO1
YUCEIBbHOCTI TMpPAlIBHUKIB, 3alHATHX Yy Tally3siX MaTepiaibHOTO
BUPOOHUIITBA:

L OEY—r. (10.1)

Sk Bimomo, dzO Y ' 5 dz0O dH sadage X000 tBdBOCTBOPEHY B
rajgy3six MaTeplaibHOrO BUPOOHUIITBA BapTICTh. [HIIMMU CliOBaMu, 1€
Ta YaCTUHA BaJIOBOTO CYCHIJIBHOTO MPOJYKTY, KA 3aJIMINAETHCS 3a
BUPAXYBAHHSM CIOKUTHUX y TIPOIIECI BAPOOHUIITBA CUPOBUHH, MAJINBA,
eHeprii Ta IHIIMX 3aco0iB  BUpPOOHULTBA.  OOUYMCIIOETHCS
HalllOHATBHUU JOXIJ SK CyMa YHUCTOI TPOAYKINI BCIX Taily3ei
MaTepiaiIbHOTO BUPOOHUIITBA. Y CBOIO Yepry YHUCTa MPOIYKIIis
OKPEMOI Tally31 BUBHAYAETHCS K PI3HULISI MK BAJIOBOIO MPOIYKIIETO 1
MaTtepiaJbHUMHU BUPOOHUYUMH BUTPATAMU.

Y NEAKAX rajny3sx MaTepiaibHOTO BUPOOHUIITBA
MPOAYKTUBHICTh OOUYMCIIOETHCS 3a BaJOBOK Mpoaykmiew. I[lpu
31CTaBJICHHI TEMIIIB 3POCTaHHSA MPOAYKTHBHOCTI CYCHUIBHOI mMparll
HEOOXITHO BUTPUMATH TOPIBHAHHICT TOKa3HUKIB. J[isg 1pOTO
HaIlIOHATBHUN TOX1]] CJT117] OOUHCIIIOBATH B MOPIBHSIHHUX I[IHAX.
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HaiiBa)XuBIIIIUMK TMOKa3HUKAMHA E€KOHOMIYHO1 €()EeKTUBHOCTI
CYCIUIBHOTO BUPOOHUIITBA CIIy’KaTh TPYJIOMICTKICTb,
MaTepi1aJIOMICTKICTb, KaMiTAJIOMICTKICTb 1 POHAOMICTKICTb.

stelkHBAR MisC ' Mmis semmduita, SsopofiajioKasHuKy
MPOAYKTUBHOCTI JKMBOI TIpalll, BHU3HAYAETHCS K BIJIHOIICHHS
KUIBKOCTI Mpalli, BUTPAuY€HOi B cpepi MaTepiaibHOTO BUPOOHUIITBA, J10
3arajJbHOr0 00CATY BUPOOJIEHOT MPOTYKIII:

t=— 10.2
5 (102
ne t — TpyJIOMICTKICTh TPOAYKIII;
I[I — xinbpKicTh TIpall, BUTpadeHOi y cdepi MaTepiaJbHOIrO
BUPOOHUIITBA,;

Q — 3aranpHuUi 00cAT BUPOOIEHOT MPOAYKIIiT (SK IPaBUiI0, BaJOBOI
IPOIYKITii).

[ Olsj to' O dzts d3cybnisiordnipdaykry obumcmoeThes
K BIJHOIIEHHS BUTpPAT CUPOBUHU, MaTepiajiB, MajguBa, €HEPrii Ta
IHIIMX TPEAMETIB IMpall [0 BaJOBOTO CYCHUIBHOTO MPOAYKTY.
MarepiaJloMIiCTKICTh TPOAYKIli rany3i (00'eqHaHHs, MIINIPUEMCTBA)
BU3HAYAETHCS SIK BIHOILICHHS MaTeplaibHUX BUTPAT JO 3arajibHOTO
o0csry BUpPOOJIEHOT MPOTYKIIi:

== (10.3)

JI€ M — pIBEHb MATEPIATIOMICTKOCTI TPOAYKIIIi;
M — 3aranbHui 0OOCSTr MaTepiaibHUX BUTpAT HAa BUPOOHHUIITBO
MPOIYKIIT Y BApTICHOMY BUPaKEHHI.

Jlo meBHOi Mipu  OJM3BKI MDK  COOOI  TTOKa3HHUKHU
KaIrmiTaJoOMiCTKOCTI i (OHAOMICTKOCTI POJTYKIIIi.
S Of ' Is Odzts d3" rfpdakiiii fryplSkaszye BigHOIICHHS BEIMYHHM
KamiTalbHUX BKJIaJCHb 10 OOYMOBJIEHOTO HUMH MPHUPOCTY OOCATY
MPOAYKIII, 1110 BUITYCKAETHCSI:

K
Ko =— 10.4
Q : :
o (104)
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ne Ko — KamiTaJoMiCTKICTh MPOAYKIIIT;
K — 3aranpHuii oOcsr KamTajJdbHUX BKIAACHD,
A Q — mpupicT 00cATYy NPOIYKIIi, 10 BUMYCKAETHCH.

KanitanoMmicTKicTh MOXHa pO3paxyBaTH 1 MO BIJHOIIEHHIO 0
PUPOCTY BUPOOJICHOTO HAITIOHATHHOTO JOXOY.

A SdzH 53" M legoaydnil 60uncIOeThCS SK BiIHOIICHHS
CEpPEeNHBbOI BAPTOCTI OCHOBHMX BHPOOHWYUX (OHAIB HAPOIHOTO
rocroIapcTBa J0 3arajibHOro 00CsITry BUPOOJICHOT TPOTYKITIi:

(10.5)

ne f — GOoHTOMICTKICTD MPOTYKIIii;

F — cepenHs BapTiCTb OCHOBHUX BUPOOHWYHUX (DOHJIIB HAPOJTHOTO
roCro/IapCTBa;

Q — 3arampHuil 00csar BHPOOJCHOI (SK MPaBWIO, BaJIOBOI)

MPOTYKIIII.

DOHAOMICTKICTb, K 1 KamiTaJOMICTKICTh, MOKHA PO3paxXyBaTH 1
10 BIJTHOIIICHHIO J10 BUPOOJIEHOTO HAI[IOHAJIBHOTO JOXOTY.

VY HapoaHOMY TOCHOJApPCTBI, B OKPEMHX Taly3sX, 30KpeMa, B
IIPOMHUCIIOBOCTI, IIMPOKO 3aCTOCOBYETHCS IMOKA3HUK w S dzH 59, H H O
3BOPOTHUI NOKa3HUKY (OHIOMICTKOCTI. OOUHCITIOETHCSA
dboHIOBIIaua AK BIAHOIIEHHS OOCATY BHUPOOJICHOI MPOAYKINi 10
CepeIHbO1 BAPTOCTI OCHOBHUX BHpoOHMUMX doumiB [30].

102 3aranbHa i NOpi BHANbHA €KOH
BuTpar

HaBeneHi BuIlle MOKa3HUKKA BUKOPUCTOBYIOTHCS OOMEXEHO, BCi
BOHHU (KpIM MOKa3HUKA MPOAYKTUBHOCTI CYCIIUIBHOI Mpaili) HE Jal0Th
MOBHOTO, BCEOIYHOrO YABJIEHHS IMPO EKOHOMIYHY €(EKTUBHICTh
BUPOOHHUIITBA 1 BUTpPAT, a XaPAKTEPU3YIOTh JIMIIE BUKOPUCTAHHS
MEBHOTO BUAY pecypciB. J[Jiss TOBHOroO ySIBIEHHS MOpO 3arajbHy
e(EeKTUBHICTL BUTPAT TNOTPiOHA Yy3arajlbHEHAa XapaKTEPUCTUKA
BapTICHUX 1 HAaTypaJdbHMUX MOKa3HUKIB. Lliii MeTi cinykaTh 3arajbHa ¥
MOPIBHsUIbHA €KOHOMIYHA €()EKTUBHICTh BUTpAT.
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Y njnaHyBaHHI 1 MOpPOEKTYBaHHI 3arajbHa €KOHOMIYHa
e(EeKTUBHICTh BU3HAYAETHCA SIK BITHOIICHHS €(PEKTy 70 KamiTaJIbHUX
BKJIaJICHb, a TIOPIBHsIbHA — SIK BIAHOIICHHS P13HUII MOTOYHUX BUTPAT
0 PI3HMII KamiTaJbHUX BKJIAJEHb 3a BaplaHtamu. [lpu mpomy
3arajibHa 1 TMOpPIBHsJIBHA €(QEeKTHUBHICTh JOMOBHIOIOTH OJHA OJIHY.
3arajibHa €KOHOMiIYHa €(EKTUBHICTh BUTpPAT OOYHUCIIOETHCA 3
ypaxyBaHHSIM MiCI 3aCTOCyBaHHs BHTpar. Tak, MO HapOJHOMY
rOCIOJAPCTBY B IJIOMY 3arajbHa €KOHOMIYHA €(EKTHUBHICTh BUTpAT
BU3HAYAETHCS SIK BITHOIIEHHS TPUPOCTY BUPOOIECHOIO HAI[IOHATIBHOTO
noxoay (abo uywmcToi mpoaykiii) (P [y MOPIBHSAHHUX IIiHAX 10
BUPOOHUYHUX KalITAIbHUX BKJIAJECHb S, SIKI BUKIUKAIH L[EN MTPUPICT:

_br
E , - (10.6)

3a HapOJHOTOCIOJAAPCHKUM KOMILIEKCOM, OKPEMUMHU Tay3sMH,
a TakoX ¢dopMaMH BIATBOPEHHS OCHOBHUX (DOHIIB (TEXHIYHOTO
nepeo30pOEHHS, PEKOHCTPYKIUII 1 PO3MIMPEHHS MIANPUEMCTB 1
opraHizaiiiii)  3arajbHa  €KOHOMIYHa  €(EKTHUBHICTb  BHUTpAT
PO3pPAaXOBYETHCS K BIAHOIICHHS NPUPOCTY NPUOYTKY (3HM>KEHHS
BUTpAT BUPOOHHUIITBA) ab0 TOCMpPO3paxyHKOBOro jgoxoxy [ 1o
KamiTaJbHUX BKJIAJICHb S :

_b

E
' os

(10.7)

st HOBO30YIOBaHUX MiANPUEMCTB, IEXIB, 1HIIUX OO0'€KTIB 1
OKpEMHX 3aXOJlIB TOKA3HUK €(PEKTUBHOCTI [1 BHU3HAYAETHCA K
BIJIHOIICHHS [UIAHOBAHOTO MPUOYTKY JO KamiTAIbHUX BKJIAJEHb
(KOIITOPUCHOT BapTOCTI):

_(A-4)
E, =——, (10.8)
S
ne K — mnoBHa KOIITOpUCHA BapTiCTh 00'e€kTa, 1m0 OyayeThcs (3a
IPUPOCTOM);
[ — piuHUN BUIYCK OPOAYKIII B ONTOBHMX IlIHAX IIJMPUEMCTBA

(6e3 mogaTKy 3 000pOTY) 3a MPOEKTOM;
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C — Butpatu BupoOHMITBA (COOIBapTICTh) PIYHOIO BHUIYCKY
MPOAYKINi (32 TPOEKTOM) ITIC/ISl TIOBHOTO 3/IIMCHEHHs Oy/IIBHUIITBA Ta
OCBOEHHS BBEJICHHUX MOTYKHOCTEH.

Y KOXHOMY OKpPEMOMY BHIIQJIKy OTpUMaHi B pe3yJbTari
pO3paxyHKiB IMOKa3HUKHU 3arajbHOi €KOHOMIYHOI e(EeKTHBHOCTI
BUTpPAT MOPIBHIOIOTHCSA 3 HOPMAaTUBAMU 1 aHAJIOTIYHUMU MMOKa3HUKAMU
3a TMOMEepeHid TMepiod, a TaKoX 3 TOKa3HUKaMH €(GEKTUBHOIO
BUPOOHUIITBA IHIIHUX MiATPUEMCTB 1 HipM.

[Ipu 3icTaBieHHI BapiaHTIB TOCHOAAPCHKUX ab0 TEXHIYHUX
pillieHb, PO3MIIICHHS MIANPUEMCTB 1 IXHIX KOMIUIEKCIB, OyAiBHUIITBA
HOBUX a00  PEKOHCTPYKIi  JiI0YMX  MIJAMNPUEMCTB, BHOOpI
B3a€MO3aMIHHOI MPOAYKIIIi, BIPOBAIKEHHS HOBUX BHJIB TEXHIKU

TOIO po3paxoByeTbes § tSte’ o dgW dz' dzO J ¢ Bdzts d3’ Y dzC

BUTpar. OCHOBHMI MOKa3HUK HANUOLIBII ONTHMAIBHOTO BapiaHTa,
AKUA BU3HAYA€ThCS B PE3YyJIbTaTl PO3PaxXyHKIB MOPIBHSJIBHOI
eKOHOMIYHOT ehekTuBHOCTI, — O3 dz' Bz A3 f ted o J H J dzd -

[IpuBeneH1 BUTpaTU 3a KOXHHUM BapiaHTOM SIBJISIIOTH COO0OIO
CyMy TOTOYHHMX BHUTpaT (COOIBApTOCTI) Ta KamiTadbHUX BKJIAJCHb,
MPUBEJCHUX /O OJIHAKOBOI PO3MIPHOCTI BIAMOBIAHO IO HOPMaTHUBY
e(eKTUBHOCTI 32 (OPMYJIOIO:

1} =" 4[4 - min, (10.9)

ne 3I1; — npuBeeH1 BUTPATH 3a IIUM BapiaHTOM;
Ci — nmoTouHi BUTpaTH (CoOIBapTICTh) 32 TUM CAMUM BapiaHTOM;
Ki— kamiTanbHi BKJIaJICHHS 32 KO)KHUM BapiaHTOM;
Ex — HopMaTtuBHUN KO€(QILIEHT MOPIBHSAIBHOI EKOHOMIYHOI
€(DEKTUBHOCTI KalliTaJbHUX BKJIAJCHb.

AKIo0 1O HAPOJHOMY TOCIOJAPCTBY B IILJIOMY KOe(DiIlieHT
3aranpHOi edekTuBHOCTI moctiamid (Ep = 0,16), To 3a oxpemumu
rajiy3siMd 1 paiioHaMHM BiH MOXe KonuBatucs. Taka nudepeniiais
HEOOXiHA IS CTUMYJIIOBaHHS HAyKOBO-TEXHIYHOTO IIPOTPECY,
OOJIIKy 30HAILHUX 1 Tally3eBUX PIBHIB 3apoOiTHOI  IUIaTH,
BIJIMIHHOCTEH pIBHS I[1H, AOBTOTPUBAJIOCTI OYIIBEJIbHUX MPOTpPaM 1
paiOHHUX PO301KHOCTEH.
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PosrnssHeMo 0coOaMBOCTI BU3HAYEHHS €(PEKTUBHOCTI BUTpaAT 3a
OKpPEMHUMH €Taramu ixX 3A1MCHEHHS 1 HanpaMiB. Tak, Mpu OIIHIOBaHHI
€¢(EeKTUBHOCTI BUTPAT HA CTBOPEHHS MaTeplalibHO-TEXHIYHOI 0a3u
HAyKOBO-AOCIIIHUX 1 JOCTIAHO-KOHCTpYKTOpchbkux podit (HIJIKP),
COPsIMOBAaHUX Ha BJOCKOHAJCHHS MaTepiaJbHOTO BHUPOOHUIITBA,
IOPsJT 3 EKOHOMIYHUMH BUSIBIISIIOTHCS TaKOX COIIAJIbHI Ta €KOJIOT14HI1
pesynapTaTtd. Taki pe3yiabTaTH HE BiAOOpaXarThCsA IMOBHICTIO Y
BapTICHIA OIliHIII, BOHU MOXYTh MICTUTH: JIKBIJAIliI0 BaXKOi
¢13uyHOi  mpaili, O30pPOBJEHHS 1 TIOJETrNICHHS YMOB IIpalli;
MIJBUILCHHS PIBHA TEXHIKM O€3MeKH, YCYHEHHS BHUPOOHHYOIO
TpaBMaTU3My 1 TpoQeCiiHUX 3aXBOPIOBAHB; MOJIMIICHHS YMOB Mpaiii
1 1oOyTy TpaniBHUKIB; TMOJIMIIEHHS CTaHy HaBKOJHUIIHBOIO
CEepEelOBHUILA;  MOEAHAHHS  NPUCKOPEHHS  HAYKOBO-TEXHIYHOTO
nporpecy (a Temep 1 TMepexoAy JO PHUHKOBUX BIJHOCHH) 3
ONTUMAIbHOIO 3aHATICTIO YChOTO MPALe3JaTHOTO HACEJICHHS.

[Ipy BH3HAUYeHH! €(PEKTHUBHOCTI BUTPAT 3a IUILOBUMHU KOM-
IJICKCHUMH TIpOTpaMaMH PO3PaxOBYIOThCS 3arajibHa €()EeKTHUBHICTH 1
e¢(DEeKTUBHICTh OKPEMHUX 3aXOJiB 1 3aBAaHb. [Ipu 1HbOMY MOKa3HUKHU
3arajgpHOl €(PEeKTUBHOCTI BU3HAYAIOTHCS 3 PO3PAXyHKOBHX IEPIOJIIB
oTpuMaHHs €(EeKTy 1 31MCHEHHS BUTPAT. 32 THMU CAMUMH I[IJIbOBUMU
KOMIUICKCHUMU TIpOTpaMaMu, KiHI[eBa MPOIYKINS SKUX — EJIEMEHT
MPUPOCTY KIHIIEBOTO MPOIYKTY HAPOIHOTO TOCIOAAPCTBA, HAMBAKITH-
BIIIIUM MOKa3HUKOM €()EKTUBHOCTI € BIJTHOIIEHHS KIHIIEBO1 MPOAYKIIil
poTpaMu y BapTiCHOMY a00 HaTypaJlbHOMY BUPaX€HHI1 10 MOBHUX (3
ypaxyBaHHSIM TOB'SI3aHUX TaJly3€il) BUTPAT Y CTBOPEHHI MPOTPaMH.

HaiibOisb1m parioHanbHi (OpMHU BIATBOPEHHS] OCHOBHUX (POHAIB —
TEXHIYHE Mepe0o30pPOEHHS 1 PEKOHCTPYKIS A1F0YuX NianpuemMcts. [Ipu
PO3paxyHKy €()EeKTUBHOCTI BUTPAT HA Il LI SIK JOJATKOBI MOKa3HUKH
3aCTOCOBYIOThCSI YMOBHE BHUBIJILHCHHS TIPAIliBHUKIB 1 EKOHOMIs
MaTepiaIbHUX Ta TAJMBHO-CHEPreTUYHUX pecypciB. BoaHouac
pO3paxyHKH €(QEeKTHBHOCTI BHUTpaT Ha HOBE OYIIBHMIITBO IIpHU
PO3LIMPEHH] IIOYUX MIAIPUEMCTB TPOBOIATHCS B OOOB'SI3KOBOMY
3iCTaBJI€HHI 3  €(EKTUBHICTIO TEXHIYHOI'O TEPEeo30pO€HH 1
PEKOHCTPYKIIIT Al0UKNX MiANPUEMCTB. [Ipu IbOMYy BpaxoBY€EThCSA BECH
oOcar BUTpaT, BKIIOYAIOYM BUTpPATH HA CTBOPEHHS OO0'€KTIB
colianbHOI 1HPPACTPYKTYypU. BpaxoByIOTbCSI TakoXX BTpAaTH B yacl B
MOPIBHSIHHI 3 TEXHIYHUM TEPEO30POEHHIM 1 pEKOHCTPYKIIIEIO IIFOUYNX
nianpueMcTB. OMIHIOIOTHCS COLATBHI HACIIKY 3aX0/I1B 1010 HOBOTO
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OyIiBHUIITBA a00 PO3MIMPEHHS MIFOYUX MANPUEMCTB. Y UYHCTH iX —
MOJIIMIICHHS 1 TOJIETIIEHHSI YMOB Mpaili, 3arnooirandst 3a0pyaHEHHIO
HABKOJIUIITHBOTO CEPEOBUIIA TA 1H.

[cToTHEe Miclle B HapoOJHOMY TOCMOJAPCTBI KpaiHU TMOCiJIae
BUpoOHNYA 1HpacTpykTypa. Jlo Hel Hanexarh O0'€KTH BCIX BHUJIIB
TPAHCIOPTY, 3B'SI3KY, CUCTEMHU €JIeKTpPO-, HaTO- 1 ra3omocTavyaHHs,
BOJ103a0€3MeUYCHHS, MaTepialbHO-TEXHIYHOTO 3a0e3MeueHHs (CKIIaIu,
cxoBuina i T. a.). CIoJIi TaKoX BXOASATh CUCTEMH 00poOKHU 1H(hOopMaIlii
Ta OOYMCIIOBAJIbHOI TEXHIKH, KOMIUIEKCH I1HXKEHEPHUX MEpexK 1
KOMYHIKAITIH.

EdexkTtom BHUTpaT y pO3BUTOK BUPOOHHYOI I1H(PACTPYKTYpH
npuiiMaeTbcsa BUPOOHUUUM e(deKT, a TakoX edexT, 3100yTui y
HapOAHOMY TOCHOAApCTBl. BiH MICTUTh: 3HMXKEHHA BUTpaT Ha
PO3BUTOK 0a30BHX Tally3ell MaTeplaJbHOIO0 BHPOOHMIITBA BHACIIIOK
PO3BUTKY Tally3eil 1H(QPACTPyKTypH; MOJIMIICHHS KOOMEPYyBaHHS 1
crienianizaiii BApOOHUITBA; MiABUILIECHHS HAI1IMTHOCTI 1 OIEPaTUBHOCTI
YOpPaBIIHHA BUPOOHHUIITBOM Yy PE3yibTaTl 3a0€3MEeUeHOCTI 3aco0aMu
3B'SI3KY Ta O00poOKkuM iH(poOpMaIllli; MPUCKOPEHHS O0OOPOTHOCTI
OOOpPOTHHX KOIITIB 1 MaTepiaibHUX PECypCiB 1 OOYMOBJICHE HUM
CKOpPOYEHHs 3amaciB y 0a30BUX Trally3siX; 3HUXKEHHS COOIBapTOCTI
IPOYKIT B 0a30BUX Taly3siX 3a PaXyHOK BIUIUBY 1H(QPACTPYKTYpH;
CKOPOYEHHS 1 JIKBiJallll0 BTpAT MarepiaiaiB 1 oOJlalHAaHHS Ta 1HILIOIO
MaTepiaibHOTO 30UTKY; COLIaIbHUM €PEKT y BUTIISIAI BIUIMBY Tally3ei
1HPPACTPYKTypH Ha PO3MIUPEHHS ACOPTUMEHTY MOCIYT HaCEeJIEHHIO,
MOJIIMIIEHHS] SIKOCTI MOro OOCTyrOBYBaHHS, €KOHOMIIO OCOOHMCTOTO
qyacy HaceJIEHHS Ta 1HII COliaIbHO-€KOHOMIYHI HACI1IKH.

[Ipu Bu3HaAYeHHI €()EKTUBHOCTI BUTpPAT Y HEBUPOOHUUY chepy
OJIEp’KyBaHl COIlaJIbHI Ta €KOHOMIYHI pE3yJbTaTH 31CTABISIOTHCA 3
BUTpATaMM, HEOOX1THUMU JJIsl OTPUMAHHS LIUX PE3yJIbTaTIB.

Haperti, ekoHOMIYHA €(eKTUBHICTh BUTPAT Y MPUPOJOOXOPOHHI
00'€KTH BU3HAYAETHCS MOPIBHSHHAM MPUPOJOOXOPOHHOTO €(dEKTy,
OTPUMAHOTO B PE3yJbTaTl 30€pEKEHHS] MPUPOJHOTO CTaHy MPUPOIU
(Ipu OCBOEHHI HOBHX PEriOHIB), MOJIMIIEHHS E€KOJIOTIYHOTO CTaHy
HaBKOJMIIHBOTO CEpeJoBUIlla a00 CKOPOYEHHsI 30UTKIB BiJ HOro
3a0pyaHEeHHS (B OCBOEHUX peErioHax), 1 BHUTpAaT Ha CTBOPEHHS 1
PO3BUTOK MPUPOTOOXOPOHHUX 00'EKTIB.

[Ipu pospaxyHkax SIK 3arajibHoi, TakK 1 TOPIBHSUIBHOI
€KOHOMIYHOT €(EeKTUBHOCTI BHTpaT HE CIil OOMEXKyBaTHUCS
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3a3HAYEHWMM BHIIEC Yy3araJlbHIOBAJIBHUMHU  TMOKa3HUKamMu. s
BCEOIYHOrOo OOIPYHTYBAHHS Ta aHaJi3y €KOHOMIYHOI €(EeKTUBHOCTI
BUTPAT, BUSBICHHS pE3EPBIB MiABUILCHHS iX €()EKTUBHOCTI IIpHU
OPUNHATTI OCTAaTOYHUX PIIIEHb CiJi BUKOPUCTOBYBATH J10JATKOBI
MOKa3HUKH, [0 XapaKTepU3yKTh OKPEMI CTOPOHU OJEP>KYBaHOIO
edeKTy: MPOAYKTUBHICTH Tpalll, (POHAOBIAAAYY, MUTOMI KaIiTaJlbH1
BKJIQJCHHS, CKOHOMIIO CHUPOBHHHM, MaTepiajiB, IajJuBa, CHEPrii,
3HIKEHHST BUTPAT BUPOOHUIITBA, COIIANIbHI PE3yJIbTATH.

B yMoBax pHUHKOBOi €KOHOMIKM OCHOBHHMM KPUTEPIEM OI[IHKHU
rOCTOJAPCHKOI MISUIBHOCTI MIANPUEMCTB, (PipM City’KaTh MpUOYTOK 1
peHTabenbHICTh CTOCOBHO (OHAIB. SIKIIO Ha PIBHI HAPOIHOTO
rocroiapcTBa HANOJIBIII JTOCTOBIPHUM y3arajbHIOBaJIbHUM
BUPAXECHHSIM METH BUPOOHUIITBA € HAIIOHAJTBHUN JOXiJ, TO KpUTEPiil
ONTUMAJIBHOCTI I TIANPHEMCTBA HIIK HE MOXe 30iratucs 3
MOAIOHUM KpUTEpIEM I HapoJHOTO rocmogapctBa. lle BumiauBae 3
OJTHOTO 3 HaWBaXJIWBIIIMX MPHUHIMINB TOOYJIOBH MEXaHI3MY
IHTEHCUBHOT'O T'OCIOJAapOBaHHsS Ha 0a31 pUHKOBOI €KOHOMIKH, SIKUI
MOJISITAa€ B TOMY, IO B IJIAaHYBaHHI HEOOX1AHO PO3PIZHATU €KOHOMIYHI1
CUCTEMHU PI3HOT'O PiBHS.

TakuM 4YMHOM, Ha HApPOJHOTOCHOAAPCHKOMY PiBHI MOXJIMBI 1
BKpail HeOOXi/JH1 MJaHyBaHHS 1 aHali3 HA OCHOBI TaKUX MOKAa3HHKIB,
K BajoBa 1 YUCTa MpOAYKIs. SIK He MOKHA pO3rIsA/laTH HApPOJHE
roCHOapCTBO B LIJIOMY SIK MPOCTY apu(PMETUYHY CyMYy MOr0O YaCTHH,
TaKk 1 HE MOXHa BHMAaraTu, 00 KpUTEpik ONTHUMAaNIbHOCTI MJIs
HapOJHOTO TOCIOAApPCTBA 30IraBcs 3 KPUTEPIEM ONTUMAIBHOCTI IS
nianpueMctBa (o0'enHaHHs). 3BICHO, BHHUKA€E MHTaHHA LIOJO
y3arajbHIOBaJIbLHOTO, €IWHOTO JJi1 OIlIHIOBaHHS BCI€l MisUTBHOCTI
MIANPUEMCTBA, 00'€IHAHHS TOKa3HHWKAa €(EKTUBHOCTI BUPOOHUIITBA.
[Ipomo3uIlii mpo Tak 3BaHy «CHUCTEMY IIOKa3HHUKIB» HEpealbHl 1
HeedexTuBHi. JlificHo, 1m0 Mae poouTtu mianpueMcTBo? CTEXKUTH 3a
BUKOHAHHSIM 0€3J114l OKPEMUX MOKA3HUKIB, 110 BXOASATh Y «CUCTEMYM,
a0o TpalroBaTH PO3KYTO, CAMOCTIMHO, 1HII[IATUBHO, KOHTPOIIOKYH 1
OpSAMYIOUM J0 JOCSTHEHHS IOKAa3HWKAa E€KOHOMIYHOI €()eKTUBHOCTI
BUPOOHUIITBA — MOPUOYTKY 1 PEHTAOENBHOCTI MO BIJHOUICHHIO [10
doumiB? BiamoBiaep Ha 1€ NUTAaHHS TUIBKKM OJIHA — MPUOYTOK 1
pPEHTA0CTbHICTb.

AJle sIK He JOYCTUTHU «CTIOB3aHHSD MIAMPUEMCTB J0 OJICPKAHHS
npuOyTKy 3a Oynb-sKy IiHY? SIK pO3yMHO OOMEXHTH iX y I[bOMY

310



npardeHHi? AK€ ChOTOJHI MIANPHEMCTBO MOXE 301IBIITUTH
npuOYTOK HE TUIHKM 3a PaXyHOK Kpaiioi poOOTH, 3pOCTaHHS 00CATY
BUPOOHUIITBA TOTPIOHOT HAPOJAHOMY TOCHOAAPCTBY MPOIYKINT 1
3HIDKEHHS 11 cO01BapTOCTI, aje 1 32 paXyHOK pPEeHTa0eIbHOI MPOIYKIIii,
JTOBUTBHOTO 30OUIBIIEHHS IIIH Ha BHpoOM 0e€3  BIAMOBITHOTO
MIBUIIIEHHS IKOCTI TOIIIO.

OnTuManbHUM JOTOBHEHHSIM JI0 MOKa3HHKa MpUOYTKY cTajo O
BUJIJICHHS B TOMY WYHCJI TUTOMOI Bard 30UIbIICHHS NPUOYTKY,
OTPUMAHOTO B PE3yJIbTaTl 3HMKEHHS coOiBapToCcTi. Take JOMOBHEHHS
OpIEHTYBaJi0 O TMEpBUHHY JIAaHKY Ha 3JIMCHEHHS OpraHizaiiiiHo-
TEXHIYHMX 3aXOJiB, CHPSIMOBAaHUX Ha 3pPOCTAHHS MPOILYKTUBHOCTI
mpaili, eKOHOMIIO 1 pailioHaJIbHE BUKOPUCTaHHS CUPOBHMHM, MaTepia-
JiB, TaliiBa, €HEPTii, Ha Kpalle BUKOPHCTAHHSI OCHOBHUX (POHIIB 1
BUPOOHUYMX MOTYKHOCTEH, a B MIJCYMKY — Ha 3HIDKCHHS BUTpPAT Ha
BUPOOHUIITBO MPOAYKIIii B 1iyioMy. Ile He BuKIItO4ano 6 1 301IbIICHHS
o0csary BUPOOHHUIITBA, B PE3yJIbTaTl YOT0 3MEHINYETHCS MUTOMA Bara
YMOBHO-TIOCTIHUX BUTPAT y CKJIa/al COOIBapPTOCTI MPOIAYKIITII.

Y wMipy ¢dopMyBaHHA UMBLUII30BAHMX PHUHKOBUX BI1JHOCHH,
mikBigamii AeiuuTy, MOHOMOJMIT OKPEeMHUX BUPOOHUKIB Y MiANPHUEMCTB
3UIUIINTHCA JIMIIE OJUH IUISIX 30UIbIIIEHHS MPUOYTKY — 301IbIIIEHHS
o0cary BHUIYCKY TpPOIYKIIi 1 3HWXKEHHS BUTpaT Ha ii
BUPOOHUIITBO [25].

Cmin  3BepHYTHM yBary Ha  MOKa3HUKUM  €(EKTUBHOCTI
1HBECTUILIIMHUX MIPOEKTIB. Sk OCHOBHI MMOKAa3HUKH, 10
BUKOPUCTOBYIOTHCSI ISl PO3PaxyHKIB €(PEKTUBHOCTI LHMX MPOEKTIB,
peKoMeHayroThCs [12, 24]:

- YUCTHUH HOXIJ;

- YUCTHH JUCKOHTOBAHUM JTOXI]T;

- BHYTPILIHSA HOpMa IPUOYTKOBOCTI;

- moTpeda B 10JaTKOBOMY (piHAHCYBaHHI;

- IHJEKCH MPUOYTKOBOCTI BUTPAT Ta 1HBECTHUIIIA;

- TEpPMIH OKYITHOCTI;

- rpyla MOKa3HUKIB, IO XapaKTepu3yroTh (IHAHCOBUU CTaH
MIJIMPUEMCTBA — YYACHHUKA MPOEKTY.

ydMmisdd3 H SEH/IE masudgerbcss HaKONUYEHHE ekt

(caJibJ10 TPOIIOBOTO MOTOKY) 3@ PO3PaXyHKOBUI MEPio:
qyi=q @,. (10.10)
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HaifBa)XTUBIIIIUM TTOKa3HUKOM €(QEKTUBHOCTI 1HBECTHUIIMHOTO
npoekry € Yd mis d 2 Hd MG s dzls 8WIR dadfePpanpHus = H
e(eKT) — HAKOMUYEHUM JTUCKOHTOBAHUN €(EeKT 3a PO3paxyHKOBHUMI
Mep101; PO3PAXOBYETHCS 32 POPMYIIOHO:

Yl =g @,a,(E). (10.11)

Y1 1 Y/ xapakTepu3ytoTh NEPEBUIIIEHHS CyMapHUX T'POLIOBUX
HAJXO/)KEHb HaJ CYMAapHUMHU BUTpaTamMu [Jid JaHOTO TIPOCKTY
BIJIMOBIIHO 0€3 ypaxyBaHHS 1 3 YypaxyBaHHSIM HEPIBHOLIHHOCTI
edekTiB (a TaKOX BUTPAT, Pe3yJIbTATIB), IO BIIHOCATHCS IO PI3HUX
MOMEHTIB 4acy.

Pizauio Y/ ta YI/] HasuBarotb H d M s dzlstsd3. f tetsj S Iskz

l dzzIstc® M dz' ts¢  dzts toc d3ts ¥ (BHfIidwfuB HasdsuC—ts o s i) |k
BHYTpIIIHS HOpPMa JUCKOHTY, BHYTPIIIHS HOpMa PEHTAO0EIHLHOCTI)
HA3UBAETHCA TaKe JOJIaTHE 4UCIO B, KOMW TpuU HOPMI JUCKOHTY
E = E; uncTuil AMCKOHTOBAaHMI MOX1J MPOEKTY IMEPETBOPIOETHCS B
HyJb, TIPU BCIX OUIBIIMX 3HA4YeHHsX E BIH Bia'eMHUN, NMpHU BCIX
MeHIINX 3HaueHHsIX E — momatHuii. SIKmo He BUKOHaHa xo4a O oJHa 3
IIUX YMOB, BBaXkaeThcs, 1m0 BHII He icHye.

U j ted3 dztsd3 Siadmsfetzds fipfsisanicts mepiogy Bif
MOYaTKOBOTO MOMEHTY 10 MOMEHTY OKYITHOCTI.

U J tledy dztsd3 sCkzf dzshils® L FtcOnlzo
HA3UBAETHCA TPUBAIICTh MEPIOAY BIJI MOYATKOBOTO MOMEHTY J10
MOMEHTY OKYITHOCTI 3 YpaxXyBaHHSM JUCKOHTYBaHHSI.

[ B3] dzglstsdz Sk dzesmlis” L FPtcO~ 9o Od
HA3UBAETHCA TOW HAWOUIBII paHHIM MOMEHT 4acy B PO3PaXyHKOBOMY
nepiol, micis sikoro nmorounui uuctuid goxia YJ (K) crae 1 magami
3AIUIIAETHCS TOJATHUM.

Cepen TOKa3HUKIB, II0 XapaKTepHU3yloTh (PiHAHCOBUM CTaH
MIJMPUEMCTBA — YYaCHUKA TPOEKTY, € MOTpeda B J0JATKOBOMY
¢inancyBanni (I1®), morpedba B goaaTkoBomy (iHAHCYBaHHI 3
ypaxyBaHHsIM JuckoHTY (AII®), inmexc npuOYTKOBOCTI BHUTpAT,
1HJIEKC TPUOYTKOBOCTI AUCKOHTOBAHUX BUTPAT, 1HJEKC MPUOYTKOBOCTI
inBectuiiid (BJ1) 1 ingekc nmprOyTKOBOCTI JUCKOHTOBAHUX 1HBECTHIIIN

(L)
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103OCHOBH HanpaMKMmu Ni 4BWLUWEHHSH

BUPOOHMUTBAa

[lepexia 40 pUHKOBUX BIAHOCHH MOTPEOY€E IIUOOKUX 3pYIIEHD B
€KOHOMIIII — HalBaXXIuBIMIIKA cepi Jaroackkoi aisuibHOCTI. HeobxiaHo
3MIMCHUTH CTPIMKUM TOBOPOT [0 1HTEHCU(IKAIlli BUPOOHMIITBA,
MEPEOPIEHTYBATH KOXKHE TMIANPUEMCTBO, OpraHizamiio, ¢ipmy Ha
MOBHE 1 TMEpUIOYEeproB€ BUKOPUCTAHHS  AKICHUX  (aKTOpIB
€KOHOMIYHOro 3pocTaHHs. IloTpiOHO 3a0e3neuuTd mepexis 10
C€KOHOMIKM BHINOi opranizamii 1 e(eKTUBHOCTI 31 BCEOIYHO
PO3BUHEHUMU MPOTYKTUBHUMU CHUJIaMH 1 BUPOOHUYHUMU BITHOCUHAMH,
00pe HaIaroPKEHUM TOCOIapChKUM MEXaH13MOM.

HaiiBaxnuBimmuM  QakTopoM  TIABHINECHHS  €()EKTUBHOCTI
CyCHITBHOTO  BHUPOOHHWIITBA,  3a0€3MEUYeHHS  BHCOKOI  HMOTrO
ehexkTuBHOCTI OyB 1 3amummaerbes dz0 kz Gldsjo Asdz' y dzd 2
( 1 u.M19 ocranuboro yacy HTII BinOyBaBcs, 1Mo CyTi, €BOIFOIIITHO.
IlepeBara BiggaBajacsd BJAOCKOHAJICHHIO  JIIOYUX  TEXHOJOTIH,
YaCTKOBIA MOJIEpHI3allii MaIllMH 1 ycTaTKyBaHHs. Taki 3axoau JaBaiu
NIEBHY, aji¢ HE3HAUHY Bijauy.

HenocratHb0 CTUMYJIIOBAIMCS PO3po0OKa 1 BIPOBAKECHHS
3aXOiB MO0 BIPOBA/KEHHS HOBOI TEXHIKH. Y CY4YaCHHX yMOBax
(bopMyBaHHSI PUHKOBUX BIJHOCHH TMOTPIOHI PEBOJIIONINAHI, SKICHI
3MIHU, TMEPEX1 10 MPUHIIMIIOBO HOBUX TEXHOJIOTIA (MEMOpaHHOI,
Ja3epHOi, IUIa3MOBOi, 3 BHKOPHUCTAHHSIM HAJIBUCOKHUX THCKIB Ta
IMITyJIbCHUX HABaHTAXEHb Ta 1H.), 10 TE€XHIKA HACTYMHUX IMOKOJIiHb.
HeoOxiqHe AOKOpiHHE NEepeo30pO€EHHsS BCIX Taly3ed HapOJHOTO
rocroIapCTBA Ha OCHOBI HOBITHIX JOCSTHEHb HAYKU 1 TEXHIKH.

f 1

Ham3BuyaifHO Ba)XJIMBY POJIb Bijgirpae Takoxx O 9 Stsdz3OIlsdL Oy

o (J tc 5 B dzd yisik®@it po3BUTOK POOOTOTEXHIKH, POTOPHHUX i
POTOPHO-KOHBEEPHUX JIIHIM, THYYKUX aBTOMATU30BaHUX BUPOOHHUIITB,
mo 3a0e3nedye BHCOKY MNPOAYKTHUBHICTh IIpali; CTBOPEHHS 1
BUKOPHUCTAHHS HOBHUX BHJIIB METAJIONPOAYKIIl, IJIACTUYHUX Mac,
KOMIIO3UTIB,  METAJIEBUX  TMOPOIIKIB, KepamMikKM Ta  IHIIUX
MPOTPECUBHUX KOHCTPYKIIMHUX MaTepiaiiBb.

B ymoBax mepexoay A0 PUHKOBOI €KOHOMIKH, ii MOYaTKOBOTO
eTanmy JyXe BaXXJMBI 3aXOJld HAyKOBO-TEXHIYHOI'O XapakrTepy.
KoJieKTUBHY TIANPUEMCTB, iX KEPIBHUKHU TOJIOBHY yBary NpUAISIOTH
MaTepialbHOMY CTUMYJIIOBaHHIO Tipalil. Benwka dacThHa mpuOyTKY
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TICIIS CTUTaTH TOJATKIB HANIPABISAEThCA 10 (POHAY criokuBaHHS. Takui
CTaH He € HopMaibHUM. OUYEBHUIIHO, y MIPY PO3BUTKY PHUHKOBHX
BIJIHOCUH TIJANPUEMCTBA TOYHYTh MPUAUISTH HAJIEKHY yBary
PO3BUTKY BHUpPOOHUIITBA Ha TEPCHEKTHBY 1 OyAyTh HamNpaBiIsITH
HEOOX1/IHI KOIITH Ha HOBY TEXHIKY, OHOBJICHHS BUPOOHHUIITBA, HA
OCBOEHHS Ta BUITYCK HOBOI MPOJTYKIIIi.

KpiMm 115010, HEOOXIAHO CTBOPUTH OpraHi3alliifHi MepeayMOBH,
€KOHOMIYHI Ta COLIaJibHI MOTHUBAIlll JJi TBOPYOi Mpaili BUYCHUX,
KOHCTPYKTOPIB, 1H)XXEHEPiB, poOITHUKIB. JIOKOpIHHI TIEPETBOPEHHS B
TEXHIII 1 TEeXHOJOr1i, MOOLII3aIlisl BCIX, HE TUIBKA TEXHIYHUX, aje i
OpraHi3alliiHUX, EKOHOMIYHUX 1 COLIaJIbHUX (AKTOPIB CTBOPSATH
NepeayYMOBH I 3HAYHOTO IMJIBUINCHHS MPOJYKTHMBHOCTI TpaIli.
HeobOximHo 3abe3meyuTd BIPOBAKEHHS HOBITHBOI TEXHIKH 1
TEXHOJIOT1i, MIMPOKO 3aCTOCOBYBAaTH Ha BHUPOOHUIITBI MPOTPECUBHI
dbopMu HAyKOBOI OpraHizailii mnpaiii, BAOCKOHAJIIOBATH ii HOPMYBaHHS,
JIOMaraTucsl 3pOCTaHHs KyJIbTypU BUPOOHHUIITBA, 3MIITHEHHS MOPAJIKY 1
JTUCIUIIIIHUA, CTa0lTBHOCTI TPYIOBUX KOJIGKTHBIB.

OnauM 3 BaxiauMBUX (DAKTOpIB 1HTEHCHU(IKAIl 1 IIJABUIICHHS
edexTuBHOCTI BUpoOHUITBacts | Y d d3 J §C tsdets 3’

Pecypco3OepexxeHHsT Ma€ TEpEeTBOPUTUCA Y  BHpIIIaIbHE
JOKEpENIo  3aJ0BOJICHHS 3pOCTalOuMX NOTped y TanuBi, €Heprii,
CUPOBHHI 1 MaTepiayiaXx. Y BUPIIIEHH] BCIX IIUX MUATAHb BAXJIUBA POJIb
HAJICKUTh MMPOMHUCIOBOCTI. HaleXuTh CTBOPUTH 1 OCHACTUTH HAPOJIHE
roCHoJapCTBO MalllMHAMU, YCTAaTKyBaHHSIM, 110 3a0€3MEeYUTh BUCOKY
¢(eKTUBHICTh BUKOPUCTAHHS KOHCTPYKIIMHUX Ta 1HIIUX MaTepiais,
CUPOBUHHUX 1 TMaJIMBHO-CHEPTETUUYHUX PpECypCiB, CTBOPECHHS 1
3aCTOCYBaHHS BHCOKOC(PEKTUBHMX MAaJOBIIXOAHUX 1 O€3BIAXOIHUX
TEXHOJIOTTYHHUX MPOIIECIB.

Cporoani YkpaiHa B po3paxyHKy Ha OJMHMIIIO HalllOHAJILHOTO
JIOXOJy BUTpayae MajauBa, €JIEeKTPOCHEprii, MeTally ICTOTHO OijIbIIe,
HIXX po3BHHEHI1 KpaiHu. Lle mpuszBoAuTH 10 AehILUTY pecypciB mpu
BEJIUKUX 00cCsirax BUPOOHUIITBA, 110 3MYIIY€E BUAUISATH Jeall OlIbIIl
KOIITH JIJI1 HApPOIIyBaHHS CHPOBHHHOI 1 TAJTUBHO-CHEPTETUIHOI 0a3H.
Tomy Tak HeoOximHa H 5§ 5tc ‘mMozeE@3amis BITYU3HIHOTO
MalIMHOOYIyBaHHS — BHpIMIajJbHA yMOBa INPHUCKOPEHHS HAyKOBO-
TEXHIYHOTO  TPOrpecy,  PEKOHCTPYKLIi  BChOTO  HAPOJHOIO
rocnogapctBa.  I[Ipy  1mbOMy  JOCSATHEHHS  JOBIOCTPOKOBHX
CTpaTeriyHuX IJIed Mae TMOE€JHYBaTUCS 3  MaKCUMaJbHUM
3aJI0BOJICHHSIM HACYIIHUX NOTPeO HApOAy.
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HeoOximHO  1HTEHCHBHINIE  BUKOPHUCTOBYBAaTH  CTBOPEHUU
BUPOOHWYMM TIOTEHINAN, JAOMaraTucs PHUTMIYHOCTI BHUPOOHUIITBA,
MaKCUMAaJbHOTO 3aBaHTa)KEHHS YCTAaTKyBaHHsI, ICTOTHO II1JIBUIIYBAaTH
3MIHHICTh MOr0 pOOOTH 1 Ha 1ili OCHOBI 30UIBIIYBATH OOCAT MPOTYKIIi1
3 KOXKHOI OJMHHMII OOJagHaHHSA, 3 KOXXHOTO KBAaJpPAaTHOTO METpa
BUPOOHUYOI IIOMII.

Onuu 13 dakTopiB 1HTEHCHU(]IKAIli BUPOOHMIITBA, IMABUIICHHS
fioro edextuBHoCcTI — 9 H 8MC 5 dz0 dzj dzdzw s tblzninls 2 te
BUCOKMMHU TE€MIaMH HEOOX1JHO PO3BHUBATH Taly3l, IO 3a0€3MeUyI0Th
HTII 1 ycmimHe BUpIMIEHHS COMIaJbHUX 3aBIaHb, JOMAaraTHCs
MOJIIMIICHHS MPOMOPIiA MK BUPOOHUIITBOM 3acO0IB BUPOOHHUIITBA 1
IIPEMETIB CIIOKUBAHHS, TATy3sIMU arpOIPOMHUCIOBOTO KOMITJIEKCY.

wdzo J Misd y' 2 de@mrnts wdeslsedyBatd migpuineHHs
¢(EeKTUBHOCTI  KamiTaJbHUX BKJIaJCHb. HanexuTs 3A1HCHUTH
MEepPepo3NOJIyT KOILITIB Ha KOPUCTh Taily3ed, I0 3a0e3MeuyroTh
CoIllaJibHl TOTPEeOH, MPUCKOPEHHS HAYKOBO-TEXHIYHOTO IPOTPECY.
binbma dYacTka KOWITIB Ma€ CHOPSAMOBYBATHCS Ha TEXHIYHE
NIepeo30POEHHS 1 PEKOHCTPYKITIIO JIF0YHX ITATPUEMCTB Ha MIPOTHUBATY
HOBOMY OY/IIBHUIITBY.

[IpuckopeHnMH TEMIIaMH Ma€ PO3BUBATUCS MAIIMHOOYIYyBaHHS -
OCHOBa HAyKOBO-TEXHIYHOTO TIPOTpecy B YCIX Tagy3siX HapOIHOTO
rocriofapctBa.  [Ipiopuretm  BIIAAIOTBCS  BEPCTATOOYAYBAHHIO,
€JICKTPOTEXHIYHIN MPOMHUCIOBOCTI, MIKPOEJIEKTPOHILl, OOUHCITIOBAIIbHIN
TEXHILI, TpUIano0yayBaHHIO, IHAYCTpIi 1HPOPMATUKH — KaTali3aToOpiB
ripuckopenss HTII.

[TominimeHHs: CTPYKTYpH MaTMBHO-EHEPIETUYHOIO OanaHcy Oyje
BiOyBaTHCsl B HAMNPSMKY PO3BUTKY AaTOMHOI CEHEPreTHUKH TpH
MaKCUMaJIbHOMY 3a0€3MeUeHHI 11 0€3MeKH, IMMUPOKOT0 BUKOPUCTAHHS
BIJIHOBJIIOBAHUX JIPKE€pEJI €Heprii, MOCIIIOBHOIO MPOBEIAEHHS B YCIX
rajxy3six HapOJIHOTO TOCMOJApCTBAa AKTHUBHOI Ta IJIECIPSIMOBAHO1
pOOOTH 3 €EKOHOMIi MAIMBHO-CHEPTETUYHUX PECYPCIB.

VY Hu31l 3aX0/1IB 100 CTPYKTYPHOI MEpeOyMOBU CYCIUIBHOTO
BUPOOHUIITBA — 3a0€3MEUEHHS] MPUCKOPEHOTO 3pOCTaHHA BUPOOHHII-
TBa TOBApIB HAPOJHOTO CIIOKMBAHHS 1 BCI€T chepu MOCayr, pO3BUTOK
MaJIoro MIANPUEMHUIITBA, KOHBEPCISA BINCHKOBOTO BUPOOHUIITBA Ha
MIJIIPUEMCTBAX OOOPOHHOTO KOMIUIEKCY; TEXHIYHE Mepeo30pOEHHS 1
MIJBUILECHHS €(PEeKTUBHOCTI POOOTH TPaAHCHOPTY, CUCTEM EJEeKTPO-,
HaTO- 1 TazonocTravya”Hs, 3B's3Ky Ta 1HGOpMAIiHOTO 3a0e3MeUeHHS
BCIX rajy3eil BUpOOHNYO1 IHPPACTPYKTYpH.
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BaxnuBe wiciie B MIABHUINEHHI €()EKTUBHOCTI BUPOOHUIITBA
nocimarote tSte G Odz' 4§ © t5'dZsdgs y dz' YOOkt d,
Z § tc © 9. @cobmaz¥ 3pocrae iX posb 31 30LIbLICHHIM MacIITa0iB
CYCHUILHOTO BUPOOHUIITBA T YCKJIAHEHHSIM FOCTIOIapChKUX 3B'SI3KIB.
[lepm 3a Bce 1€ PO3BUTOK 1 BIOCKOHAJCHHS palllOHATbHUX (PopM
oprasizaiii  BUpOOHMIITBA —  KOHIIGHTpaIlli,  CIeriaji3alii,
KOOIIepyBaHHS 1 KOMOIHYBaHHSI.

[ToTpeOye momanbIIoro po3BUTKY 1 BaockoHaneHHs 9 d te tsB dzd Yy O
My’ Odz dzO " dgW it O fgrstisolz Bnlsilzatc @a  piBeHb
e¢(EeKTUBHOCTI BUPOOHUITBA. B ympaBiiHHI — 1€ BIOCKOHAJEHHS
camMux (GopM 1 METOAIB YNpaBIIHHSA, IUIAHYBaHHS, EKOHOMIYHOTO
CTUMYJIFOBAHHSI BChOT'O T'OCIOJAPCHKOTO0 MEXaHI3MYy; B IUIAHYBaHHI —
30aJ1aHCOBAHICTh 1 peajbHICTh IUIAHIB, ONTHMAJIBHO TMOOYI0BaHA
CHUCTEMa TUTAHOBUX IOKA3HUKIB, 110 HE CTPUMYE TMEPBUHHUX JIAHOK
HapOJHOTO rocrnojapcTsa (MANpUeEMCTB, ¢ipM, OpraHizaiiii), a 1ae iM
IIMPOKUM  TPOCTIP  3aCTOCYBaHHA  PI3BHOMAHITHUX  BaXKEIIB
roCHOJapChbKOr0  pO3paxyHKy 1  MarepialbHOIO  3a0XOYECHHS,
MaTepiayibHOT BIAMOBIJAIBHOCTI Ta 1HIIMX TOCIPO3PAXYHKOBUX
€KOHOMIYHUX CTUMYIJIIB.

Benuky ponb y  BUpIINIEHHI  3aBllaHb  €()EKTUBHOTO
rOCTO/IapIOBaHHS, CTBOPEHHS 1 BIPOBAIHKEHHS PECYpPCOOIIATUX
TEXHIKM 1 TCEXHOJIOTil IOKJIMKaHa BixgirpaBatu 0z0 &z CH@iexwuTsh
aKTUBI3YBaTH (QyHAAMEHTaJIbHI Ta TMPUKIAAHI JOCTIHKEHHS 3
akTyabHUX Tpobsiem mnpuckopenHss HTII 3 meToro 3HUKEHHS
TPYAOMICTKOCTI, MaTEplaJOMICTKOCTI Ta €HEPro€EMHOCTI BHUPOOHHUII-
TBa, MOCWJICHHS PEKUMY €KOHOMIT 1 MIIBUIIEHHS IKOCT1 TPOYKIIII.

B ymoBax ¢opMyBaHHS PUHKOBHX BIJIHOCHH ICTOTHO PO3IIHPIO-
IOThCSI MOJKJIMBOCTI [1i BCIX (PAKTOpIB MIABUIIEHHA €(EKTUBHOCTI
BUPOOHUIITBA. 3IMCHIOIOTHCS CTPYKTypHa IepeOyoBa HapOIHOTO
roCIoJIapCTBa, IepeopieHTalliss MOro Ha CHoKMBada; MOJCpHI3allis
HaWBAXJIUBIIINX Tally3ed HAPOJHOIO TOCMOAAPCTBA — MPOMHUCIOBOCTI,
OyIIBHUIITBA, TPAHCIIOPTY 1 3B'SI3Ky — HA OCHOBI BUCOKHUX TE€XHOJIOT1H;
MOJO0JIAaHHSI BIJICTaBaHHS BiJI CBITOBOTO HAyKOBO-T€XHIYHOTO PIBHS;
mporyMaHa KOHBCpCiH BIICHKOBOTO BI/Ip06HI/II_ITBa' nepexia 1o
3MIIIAHOT €KOHOMIKH, B SIKIM CTBOPIOIOTHCS HA PIBHUX npaBax p13H1
dbopMu BIAcHOCTI — JepXaBHa 1 TIpUBaTHA, aKuloHepHa 1
KOOIIEpaTUBHA;, BUIBHUM PO3BUTOK YCIX KOJEKTUBHHUX 1 NPUBATHHX
dbopMm rocmonaproBaHHA; (iHAHCOBE O3JOpPOBIEHHA EKOHOMIKHU;
OpraHivyHe 3aJlyYEHHs KPaiHU y CBITOrOCIOAAPCHKI 3B'SI3KH.
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VY pesynbTaTi cHOPMYETHCS perysibOBaHe, [IUBUII30BaHE PUHKOBE
rOCIOJIAPCTBO, SIKE CTaHE JIEBUM 3aCO00M, IO CTUMYJIIOE 3pOCTaHHS
NPOAYKTUBHOCTI  mpalli, MiABUIIEHHS  €()EKTUBHOCTI  BCHOTO
CYCHUIHLHOTO BUPOOHMIITBA, MPUMHOKEHHSI CYyCHIJILHOTO OaraTcTBa B
iHTepecax MiaBUIICHHS 100po0yTy Hapoxy [19].

MUWTaHMB aAaMOKOHT PO

[Ilo Bu po3ymiere mijx epeKTUBHICTIO BUPOOHUIITBA?
JlaliTe BUBHAYEHHSI TPYJIOMICTKOCTI MPOTYKITIi.
JlaliTe BUBHAYEHHS MaTEPIaIOMICTKOCTI MPOTYKIIIi.
JlaiiTe BU3HAYEHHS KaIliTaJIOMICTKOCT1 TPOAYKIIIi.
JlaiiTe Bu3HaYeHHS (DOHAOBIIIAYI.
JlatiTe Bu3HaAYeHHS (DOHIOMICTKOCTI MPOTYKIIIi.
Axi Bam Bimomi MOKa3HUKH €(PEKTUBHOCTI 1HBECTHI[IMHUX
MPOEKTIB?
8. Ha3BiTb OCHOBHI HampsSMKH TIJBUIICHHS €()EKTUBHOCTI
BUPOOHUIITRBA.

NogokowdE
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PO3 [ 11T
HayKa@aquHmm NoTeHwWmi an
noro edhekKTMBHOCTI

11.1HayKgBXHI YHUIW NOTeHUI ar

Omiaka poyi Ta MICH HAyKd SK KOMIUIEKCY JOCSTHEHD
JIOJICBKOTO  PO3YyMY, IO HAKONMWYYIOThCSA 1 BTUIIOIOTBCS B
CYyCIIUIbHOMY BHPOOHMIITBI KpaiHM, MOXKe OyTH HajJaHa ILUISIXOM
aHaJ13y HayKOBO-TEXHIYHOTO MOTEHITIATy HAIllOHAJTbHOI €KOHOMIKH.

HaykoBo-TexHIYHHI MOTEHIIIaN KpaiHU CTBOPIOETHCS 3y CUILISIMU
HalllOHAJIBHUX HAYKOBO-TEXHIYHMX OpraHi3aiiii 3 BHUKOPUCTAHHSIM
CBITOBHX JOCSATHEHb HayKH 1 TeXHiIKA. Bim HBOro 06arato B domy
3QJIeKaTh PIBEHb 1 TEMIIM HAYKOBO-TEXHIYHOI'O Mporpecy. AHami3 1
OIliIHKAa HAYKOBO-TEXHIYHOTO TMOTEHINAly alTh 3MOTY 3pOOUTH
BHCHOBKH IPO PIBEHb €KOHOMIYHOT'O PO3BUTKY KpaiHM Ta ii Tairy3ew,
CTyHiHb 11  HAyKOBO-TEXHIYHOI  CaMOCTIMHOCTI, = MOJIMBICTh
€KOHOMIYHOTO 1 HAQYKOBO-TE€XHIYHOT'O CITIBPOOITHHUIITBA.

Omke, GZOE &spT dz' ydzd 2  fitsipjj dzlp'L @dz O dz' d

TOOCkjtedmMisdS O ' odt tsLodlCE
sjod Sd o CtO d, (stsydzdetsflsj ?

dz

mMzmt " dz@ Mise s H dzVW -Isg drtelz’ My jdatfddB]. § de@sls g edis

HaykoBo-TeXHIYHMI TOTEHI[1aJI MiCTUTb.

- MaTepialibHO-TEXHIYHY 0a3y HayKHu;

- HAYKOBI KaJIpH;

- iIH)OpMalliiiHy CKIIaJIOBY;

- OpraHizaiiiHO-yIpaBIiHCbKY CTPYKTYPY HaAyKOBOi cdhepH.

MaTepi a®eXHHO UYHa O-ans @kysiary 3KcHoiB
HAyKOBO-JIOCIIIHUIILKOT ~ Tpaili, 30KpeMa HayKOBI oOprasizaiiii,
HayKOBE OOJIalHaHHS 1 YCTAaHOBKH, €KCIIEPUMEHTAIbHI 3aBOIH, LIEXH 1
nabopartopii, OOUYMCIIOBANIbHI LEeHTpH Toilo. Ha piBHI ramysi abo
MIMPUEMCTBA WIETHCS, SIK TIPABUIIO, TIPO MaTepialbHO-TEXHIUHY 0a3y
NPUKIAJHAX ~ HAYKOBO-AOCTIJHMX 1  JOCIIZAHO-KOHCTPYKTOPCHKHX
po6it (HJJKP). Ixus mera — mBuike i eheKTHBHE BTiNCHHS
HAyKOBHUX 17Iei Y KOHKPETHI TEXHIUHI Ta TEXHOJIOT14HI HOBOBBEICHHH.

1 OMmtsB d y fdtgpOngykoBo-TeXHIYHOTO MpOrpecy MOXKHA
MNOJIIUTH HAa YOTUPHU TPYIIH.

318



[lepmia rpyna MICTUTh HAyKOBI TpWiIagu, OOJagHAHHS Ta
BUMIPIOBAJIbHY amaparypy, IO CIyXaTb [Jii OTPUMaHHS HOBOI
HaykoBoi 1HQopmarii (cnenudivyHi 3aco0M HAYKOBOI Mparlll, sKi
BUTOTOBJISIIOTHCS B 1HAMBIAyaIbHOMY a00 JpiOHOCEPIHHOMY MOPSJIKY
CTOCOBHO 3aBJlaHb KOHKPETHHX JIOCHIIPKEHb 1 BIAPI3HAIOTHCA
IIBUJIKUMH TEPMIHAMU MOPAJIBLHOIO 3HOCY).

Jlo napyroi rpynu HalexaThb €JIEKTPOHHO-OOYHCITIOBAIbHI
MAaIlIWHHU, K1 BUKOPUCTOBYIOTHCS JJIsl HAMIBHATYPHOT'O MOJICTIOBAHHS
00'eKTiB CHCTEM, aBTOMATH30BAHOIO KOHCTPYIOBAHHSA, IUIAHYBAHHA
OKPEMHUX  1HXKEHEPHHUX 1 I[IJIJAHOBO-EKOHOMIYHMX po3paxyHKlB
yIIPaBJIiHHS X0J0M HayKOBO-BUPOOHUYOTO ITUKITY.

Tpetst rpyna — mociigHO-BUpOOHWYE OOJagHAHHSA, IO BiIIrpae
0COOJIUBY POJIb Y TIPOIECI PO3pOOOK 1 OCBOEHHI HOBOBBEICHB. Bin
aQHAJIOTIYHOT0  BUPOOHHWYOro OOJIafHAHHS BOHO  BIJIPI3HIETHCS
YHIBEpCAIbHUM XapaKTepoOM, MEHIIMMH MaciiTabaMu YCTaHOBOK,
BUKOPUCTAHHSM CIIEI[1aJIbHUX BUMIPIOBAIBHUX CUCTEM 1 T. 1.

VY derBepTy rpymy BXOASATh 3acCO0M MeEXaHi3allil OCIKEeHb 1
POo3p00OOK (KOMiOBaIbHI, PO3MHOXKYBaJIbHI, 00YHCITIOBAIBHI MPUCTPOT,
OPITE€XHIKA TOIO), SKI CIyXaTh JUIsl 3HWKEHHS TPYIOMICTKOCTI
HAyKOBO-JOMOMDXKHUX pOOIT, 1HTEHCU(]iKalll HAYKOBO-BUPOOHUYOTO
nukiny. Kpim Toro, HaykoBO-T€XHIUHI1 OpraHizalii MalOThb y CBOEMY
pO3NOPSKEHH]  OyHdiBl, CHOpPYAH, TMepeaaBalibHI  OPUCTPOI,
TPaHCHOPTHI 3aCO0M, IHBEHTAp 1 T. A.

Bakko BUIUINTH «CYTO» TEXHIYHY 0a3y HayKH, sika 0OCIyroBye
TUIBKM HAayKOB1, TPOEKTHI Ta JOCIIIHMUIIbKI [IEeHTpH, ockinbku HJIIJIKP
BElyThCA B paMKax OaraTboX MIANPUEMCTB, (ipM, 00'€enHaHb 1
CIUPAIOTHCA HA 3arajibHy BUPOOHUYO-TEXHIUHY 0a3y raixy3i ado KpaiHu.

1 t6j HA3J Isd y ttdefd YyaykoBo-TeXHIYHOrO Mporpecy
CKJIaJIalOTh JIMIIIE KiJbKa MPOIIEHTIB 3arajJbHOr0 00CSTY CIOKHBAHUX
y HapoJHOMY TOCHOJApCTBI MaTepiadbHUX pecypciB. [ns Hux
XapakTepHi 0COOJIMBI BUMOTH /O SIKOCTI MaTepiaiiB, pI3HOMaHITTA
HOMEHKJIATYPH, IIBHUJKI TEMITM MOPAJILHOTO CTapiHHS, HEBEIUKHMA
oOcsr mapTii MOCTAaBOK, HEPIBHOMIPHICTh TMOMUTY, BEJIMKAa YacTKa
Hermepea0aueHnX 3aMOBJIeHb, MOoTpebda y BHpoOax CHeliaJbHOIo
pH3HAYCHHS, II0 MalOTh 0OMEKEHEe 3acTOCyBaHHs [6].

wdzw ste 3Oy’ 2 dz@ nHafixéseEXHI®TIOMEY MOTEHIIATI

Biirpae ocoOmuBy posib. Sk crnenudiuHUN nOpeaMeT mpari TYT
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BUCTynae 1HGoOpMaIsd TMpo MACYMKH TONEPEIHIX JOCHTIIKCHb,
pO3pOOOK i OCBOEHHS HOBOBBEJEHbB. li HOCISIMH € TEMAaTH4HI KapTH
Ipo po3Moyari 1 3BITH MPO 3aKIHUYEHI JOCHIIHKEHHS 1 PO3pOOKH,
nyOmikamii 1 gucepramii (pedeparu), 1m0 MICTITH HOBI Teopii,
rinoTe3u, peKOMeH/1allii, ornucu, PopMyiu, CXeMH, KPECICHHS 1 T. 1.

3a xapakTepoM MaTepialbHUX HOCIIB MOKHA BUIIJIUTH TaKl BUJIH
iHpopmarii [15]:

- HOPMATHMBHO-TE€XHIYHY JOKYMEHTAIlIl0 — TEXHIYHI 3aBJIaHHS,
pEeKOMeH/1allii, METOAUKN, HOPMATUBH, CTAHAAPTH 1 TEXHIYHI YMOBH,
MaTEHTH;

- HAYKOB1 ~ 3BITU — HUMHM  HaW4acTillie  3aKIHYYHOThCS
dbyHIaMeHTaIbHI TOCIIIKCHHS;

- 3pa3KM HOBOBBEJICHb — TEXHOJIOTIYHI MPOLECH, PEXKUMHU 1
peryiaMeHTH, JIabopaTOpHi Ta JOCJIiIHI 3pa3Ku;

- MPOEKTHO-KOHCTPYKTOPCHKY ~JOKYMEHTAIII0 — KOMIUJIEKTH

pOOOUYHX KPECIIEHB;

- myOuTiKaIii 1 Auceprarii.

JInst ciiBpoOITHUKIB, 3aMHATHX Y HAYKOBO-BUPOOHUUOMY LIMKIII,
OCHOBHE JDKepenmo iH(opmarili — 1€ TeXHIYHa JOKyMEHTaIlis,
EKCIIEpUMEHTH,  BIAPSA/PKEHHS Ta  €KCHEJuIli, 1HAWBIIyajbHE
CHIJIKYBaHHS 3 KoJjieraMu. HaiOuIbIl BOXKJIMBUMH TIPOOJIEMaMH TYT €
IIMPOKE BHUKOPUCTAHHS NPUHUMUIY 3BOPOTHOTO  3B'SI3KY  MIXK
CIIOKMBayaMu 1HQopmaillii Ta eJeMeHTaMM CUCTEeMH, IO 3IMCHIOE il
BUJlauy (BUBYEHHS 1H(GOpMaLIMHUX MOTped), 00'enHaHHs (DYHKIINA
HAayKOBO-TEXHIYHO1 1H(opmalii 1 IJIaHOBOro peryitoBaHHs. [Ipu
bOMY oOpraHu iHQopmalli BHUBYAIOTH HOBI 1€l Ta pIlICHHS,
NOMEPEHHO  AHAMI3YIOTh 1 BUOUPAIOTh HANPSIMOK  PO3BHUTKY,
CKJIaJIal0Th MpOTrpaMmy Mid, aHalI3ylOThb CTaH IMOB'SI3aHUX 13 M€
IpOrpaMoI0  €JIEMEHTIB BHUPOOHUIITBA, TOTYIOTh MPOMO3UIII PO
3aBJIaHHS BIJMOBIIHUM CITy>KOaM.

OpraHi 3-pop&@BOIi HCbKa CBPV KT Y@ NH
116 CTPYKTypa HAyKOBO-IOCIIIHUX OpTaHizalliii, o Ja€ MOXJIUBICTh
MBUAKOTO  (OpPMYBaHHS HAyKOBO-JIOCHIIHUX OpraHizamii s
BUPIIICHHSI TEPMIHOBUX 3aBAaHb (THYYKICTh); CHUCTE€Ma YyIpPaBIIHHS
HAYKOBUMH JIOCIIDKCHHSIMH B MaciTabax KoOMITaHii abo KpaiHu Ta iH.

Y  3apyOiKHIA NpakTUIl BUAUIAIOTE TpU 0a30B1  Gopmu
oprasi3arii iHHOBaIiiHoTro nporecy [21]:

- aJIMIHICTPaTUBHO-TOCIIOAAPCHKY;
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- MPOTPaMHO-IIIJIbOBY;

- IHIIIaTUBHY.

O HA3 dz' Mis-6 Byt 5 HzO tc ) ' nfuyckat wtozalg®s
HAYKOBO-BUPOOHUYOTO LIEHTPY — BEJIMKY YW CEPEIIHIO0 KOPIOpallilo,
sgKa 00'eqHy€E T 3araJbHAM KEPIBHUITBOM HAyKOBI JIOCIIKCHHS 1
PO3pOOKH, BUPOOHUIITBO 1 30yT HOBOI MPOYKIIii. binbuiicTs Gipm, 110
BUKOHYIOTh HAyKOB1 JIOCHIDKEHHS 1 JOCHITHO-KOHCTPYKTOPCHKI
po3poOku, GyHKIIIOHY€E B MPOMHUCTOBOCTI. L{e miaTBepKye, 1Mo Kypc
Ha CTBOPEHHS BEJIMKUX HAYKOBO-BUPOOHMUMX OO'€/THaHb, IPUUHATUN
y Hamii KpaiHi, B IIIJIOMy BIANOBIJIa€ CBITOBUM TEHACHIIISAM
oprasi3ailii ynpaBJiiHHS HAYKOBO-TEXHIYHUM PO3BUTKOM.

Y po3BHHEHUX IHIYCTpiaJbHMX KpaiHax OCTaHHIM 4YacoM
MIJIBUIIYETHCA POJIb MAPKETUHIY B HAayKOBO-TEXHIYHOMY PO3BUTKY.
Bine-npe3uaeHT ¢ipMu 3 MapKETHHTY HEPIIKO KEpye OpraHizali€ro
HJJIKP 1 nepcrieKTHBHOTO TUIaHYBaHHSI BUPOOHUIITBA HOBO1 MPOTYKIII.

BupimeHHo 3aB/laHb HAYyKOBO-TEXHIYHUX IIPOPUBIB, OCOOJIUBO B
TaKuX TPOTPECUBHHUX Tally3siX, SK €JIEKTPOHIKa, Ol0TEXHOJOr1s,
poOoToTexHika Ta iH., choyxuth § tetSG tcPddzstso O
opraunizamii HJIJIKP. Koopaunaniitna ¢gopma ynpaBiaiHHA ITbOBUMU
HAayKOBO-TEXHIYHUMH MporpaMamu nepeadoadae poOOTy Y4YaCHUKIB
nporpaM y CBOiX Opraizamisix 1 y3roJ»KeHHS iXHbOI AiSUIBHOCTI 3
LIEHTPY yIpaBiaiHHSA Tmporpamoro. OpHak OUTbIT €()EKTUBHUM €
dbopMyBaHHs (HaBITh HAa TUMYACOBIl OCHOB1) HOBUX OpraHi3amiil s
BUPIIICHHS TUX YU 1HIIMX BEJIUKUX HAYKOBO-TEXHIYHUX 3aBJIaHb (CyTO
MPOTPAMHO-I[IIILOBA CTPYKTYpPA).

JIns mocuiieHHST 3B'SI3KYy MDK HAyKOBUMHU JIOCIHIKCHHSIMH, 3
ofHOro OOKy, 1 TPOEKTYBaHHSIM Ta pO3POOJICHHSIM PI3HHUX
MPUHLMIIOBO HOBUX BUJIB TEXHIKH, OPOJIYKI[li, CHCTEM — 3 1HIIOTO, B

S tc

npomucioBocti CIIIA opranizoByiothes = OzY J dzj) te dz’ Bemugy dzls tc d

yBara  MNPUIUISIETBCA  TAKOX  CTBOPEHHIO  YHIBEPCHUTETCHKO-
IMPOMHUCIIOBUX 1  YHIBEPCHUTETCHKHUX  JOCHIIHMIIBKUX  IIEHTPIB.
YropaBisiloTbCs Taki LEHTPU pajamMH, SKi Po3poOisSioTh IUIaHU
JTOCTIIKEHb, a TaKoX opraHizoByioTh mnposeaeHHs HJIJIKP 3a
JIOrOBOpPaMHM 13 3aMOBHHUKaMH.

KomrnekcHoro (opmoro opraizaiiii B3aemoli GyHIaMEHTATbLHOT

HAyK{ 3 BUPOOHUIITBOM, MOLIMPEHOIO B PO3BUHEHUX 1HIYCTpialbHUX
KpaiHax, ciayxuTh 0z0 Iz Giiste tsd3d ) dzts o depurtoffis@iim&ono

BEJIMKOTO YHIBEPCUTETY 3 PO3BUHEHOIO T'OCIOJIAPCHKOIO Ta HAYKOBO-
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TEXHIYHOIO 1H(pacTpykTyporo. Ha 1miit TepuTopii pO3MINIYIOTHCA
HAYKOBO-TEXHIYHI MIAPO3JIIM BEJIUKUX KOpIHOpalliid, aepKaBHI
nJabopartopii, TOCIIIHI HIAMNPUEMCTBA, HAYKOBO-IOCHIAHI 1 JOCIIIHO-
KOHCTPYKTOPCHKI IIEHTPH, TOOTO B3aEMHO 3alliKaBJleHl CyO0'€eKTH
HAYKOBO-TEXHIYHOI Ta TOCMOAAPChKOi AISUIBHOCTI, $Ki 31HCHIOIOTH
pI3HI eTand I1HHOBALIMHUX MpoleciB 1 pi3Hi QyHKIIT 3 ix
00CITyTOBYBaHHS.

[IpomixkHOIO (HOPMOIO MK aIMIHICTPATUBHO-TOCIOJAPCHKUM 1
MPOTPAMHO-I[ITLOBUM KEPIBHUIITBOM MPOIIECAMU HAYKOBO-TEXHIYHOTO
PO3BUTKY CIyXaTh THUMYacOBI LIEHTPU JJIS BHUPIIICHHS BEJIUKUX
TeXHIYHMX mpooOsnem. Ilicna peanizamii MOCTaBIEHOTO NEpEe] HUM
3aBJIaHHS IIEHTP PEOPTaHI30BYEThCA.

[lle omuiero dopmoro opramizamii HAJKP, ska iHTEHCHBHO
po3BuBaeThes B CIIIA, e dz' y ' (Hswj podslie y pinancyBaHHi,
HaJJaHHI HAaYKOBO-TE€XHIYHOI, KOHCYJbTaTUBHO-YIIPABIIHCHKOI Ta
aMIHICTPATUBHOI JOIIOMOTH BHMHAX1JHUKAM-OJIMHAKAM, 1HIL[IaTUBHUM
rpynaM, a TakoX MaiauM (ipmaM, CTBOPIOBAaHUM [Jii OCBOEHHS
TEXHIYHUX Ta 1HIINX HOBOBBEICHb. SHAUEHHS IMOAIOHUX €KOHOMIYHUX
1 OprafizamiiHUX MEXaHI3MIB BHUIUIMBA€ 13 CHEOH(IKA CaMOro
IHHOBAI[IMHOTO TMPOLIECY, OCOOJMBO HA PaHHIX CTaisIX, KOIU €
BEJIMKWU CTYMiHb HEBU3HAUYEHOCTI. TyT roJIoBHA cTaBKa pPOOUTHCS Ha
JIOJCBKUN (paKkTop.

3apyOikHa MOpaKTHKa MIATBEPIKYE BHUCOKY €(PEKTUBHICTh
iHimiatuBHO1  Qopmu. Tak, pocmimxeHHs, nposeaeHi B CIIA,
MOKa3aJiy, 110 ApiOH1 1IHHOBAIIMHI (IpMU 3 YUCENBHICTIO 3alHATUX 10
300 mrom, sKi cCHEMIaTi3yIOThCSl Ha CTBOPEHHI 1 BHUIIYCKY HOBOI
OPOIYKIIii, NalTh y 24 pa3u OuIbIle HOBOBBEAECHb HA KOXKEH J0Jap,
Bknagenun 'y HJIJIKP, wik Benuki koprnopaimii (3 YHCENIbHICTIO
3aitHATHX ToHa] 10 THC. aroa) 1 B 2,5 pa3y Ouibllle HOBOBBEJIECHb Ha
OJIHY 3alHATYy MroauHy. barato Bemukux ¢ipm, MparHyyu akTUBI3ZyBaTH
IHHOBAIIMHUI MPOLIEC, CTBOPIOIOTH Y ce0e OpraHi3aliiiHo-eKOHOMIYH1
YMOBH JIJIsl TUX CBOiX CIIBPOOITHHKIB, SIK1 31aTHI OyTH 1HII[IaTOpaMH 1
peaizyBaTy Ha MPaKTUIll CepHO3HI HOBOBBEICHHS.

11201 anbHI CTHEeEXKAMY HBMX OpraHi 3 auy

3a 3MICTOM [isJIBHOCTI B HaIliM KpaiHi BHJOKPEMJICHO M'SITh
THUIIIB HAYKOBO-TEXHIYHUX OpraHizaiii [21]:
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- IHCTUTYTH — OpraHi3ailiii, criemiaigizoBadi Ha GyHIaMEeHTATbHUX
JTOCHIHKEHHSX 1 BIMIOB1AaIbHI 32 PO3BUTOK Y TIEBHIN raiay31 HAyKU;

- HAYKOBO-JIOCJIIIHI ~ 1HCTUTYTHM — Tajy3eBl  Oprasisaiiii,
Creliari3oBaHl Ha MPUKIAAHUX JOCIIDKCHHSX 1 BIAMOBITAIbHI 3a
HAyKOBO-TEXHIYHUN PIBEHb MEBHOI rajgy3l BUPOOHUIITBA YU HAYKOBO-
TEXHIYHUHN HaIpsM;

- IPOEKTHI, = KOHCTPYKTOPCBHKi, =~ TEXHOJOTIYHI  OpraHizaii,
IHCTUTYTH TEXHIKO-€KOHOMIYHHUX JOCIIIKEHb - TaTy3€Bl OpraHizailii,
Creliaii3oBaHl BIAMOBIIHO HAa KOHCTPYKTOPCHKUX, TEXHOJIOTIYHUX,
npoekTHUX (s OyaiBHMIITBA) ab0 oOpraHizaiiiHUX pO3poOKax,
BIANOBiJAIbHI 32 €(PEKTUBHICTh NPOAYKIIi, TEXHOJOTIIi, IMPOEKTIB,
opraHizaii0o BUpOOHMIITBA B MEBHINM ramysi. Ciogu x MOXYyTb OyTH
BIJIHECEH1 opraHizailii, 1o o0CIyroByOTh Ti U 1HII 1HCTUTYTH;

- MOHTaXKHO-HAJIaro/)KyBajbHI (MyCKOHAJIaroKyBaJibHi)
yIIpaBJIiHHS, OpraHi3aiiiHO-TEeXHI4Hi, a  TaKoOX LEHTPH,
CIeIlai30BaHl Ha OCBOEHH1 PO3pO0OK;

- IHCTUTYTH HAYKOBO-TE€XHIYHOT 1HQOpMAIIii Ta 1HIII OopraHi3allii,
1110 3aiMalOThCS MOIIUPEHHSIM HOBOBBE/ICHD.

[{i  opranizamii  MoXHa  KiJacuikyBaTH  TaKOX  3a
MIANOPSAKOBAHICTIO 1 MacmTadaMu  JISUIBHOCTI  (MIKMEPEXKEBI,
rajiy3eBl, IIJranxy3€Bi, perioHajabHi), 3a MUPOTOK MNPOPLIIO
(cnemianizoBadl Ha OJHIN (a3l IUKIY, KOMIUIEKCHI, SIKI BUKOHYIOTb
KUIbKa (pa3, HAyKOBO-BUPOOHUY1 KOMILIEKCH).

Y TOHATTS «HAYKOBO-TEXHIYHUW TMOTEHINA» BXOAUTH 1
pe3yJIbTaT JOCHIKEHb Ta pO3POOOK, IKUH BUZHAYAETHCS KUIBKICTIO Ta
AKICTIO ~ HAayKOBO-T€XHIYHOi  1HQopMallii, MOIArOTOBACHOI  JJIs
BUPOOHMYOr0 3aCTOCYBAHHS B KpaiHi, rayiy3i ab0 Ha MiANPUEMCTBI, i
MOXJIUBOCTSIMU 11 €(PEKTUBHOIO BUKOPUCTAHHS. Y LbOMY BHUMOAAKY
NOTEHIIaJl BUMIPIOETHCSI  MPOCKTHUM 1  IUJIAHOBUM  €(eKTOM
3aBEPIICHUX JOCHIIKEHb 1 PO3pO0OK, HacaMmIepe] BIAKPUTTIB,
BMHAXO/IIB 1 pallioHaI13aTOPCHKUX MPOMO3HUITIH.

1l d dzO ~—ts16B{ pe3ynpraTi, AKi MalOTh ICTOTHI BiAMIHHOCTI
BUPIIIECHHS 3aBJaHb y OyIb-sKId raimy3i HapOJHOTO TOCIOJApCTBa,
COIIAJIbHO-KYJIbTYPHOTO OYyAIBHUILITBA 1 JalOTh MO3UTUBHUU €(QEeKT.
Bunaxoau € rojoBHUM 3aco00M BIUIMBY HOBUX HAYKOBHUX 11€H 1
BIJIKPDUTTIB Ha HAayKOBO-T€XHIYHUM PiBEHb BUPOOHUITBA. BiTunM3HAHI
BUHAXOJIX POOJIATh 3HAYHUM BHECOK y PO3BUTOK €KOHOMIKM KpaiHH, i
HAayKOBO-TEXHIYHUU IMOTEHITIAI.
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HaykoBo-TeXHIYHMM TMOTEHIia]l BKJIIOYAE€ TaKOX 3aKiHYCHI
po3poOKHK, He 3axulleHl mnareHtamu. I[loTeHmianm mUX po3poOOK
MOB'SI3aHUN 3 TIOIIUPEHHSAM YK€ BIJOMUX MPOTPECHBHUX TEXHIYHHUX
pillieHb Ha Ti raiysi, e BOHU J0 CUX Mip He 3acTocoByBanucs. [Ipu ix
OIL[IHIOBaHH1, KPIM MPOEKTHOTO €KOHOMIYHOTO €(EeKTy, BPaXOBYEThHCA
CTYyHiHb  BIJMOBIAHOCTI PO3POOKHA CBITOBUM  JIOCSTHEHHSM, 1l
NEPCHEKTUBHICTh [JIi HAYKW 1 3aJ0BOJICHHS CYCHUIBHUX MOTpPEO,
MaciTad ynmpoBaKeHHs (MIKraidy3€eBHil, Taly3eBUM, Y paMKax OJHI€l
oprasisaiiii), iMOBIpHICTb OCBOEHHS.

B ymoBax pHKOBOi €KOHOMIKH HEOOX1IHO CTBOPUTHU YMOBH JJISI
GyHKIIIOHYBaHHSI HayKH, 30€pEKEeHHS 1 MIABUIIECHHA €()EeKTUBHOCTI
HAyKOBHX JOCIIIPKCHb, CBOEYACHOI KOHIIEHTpAIlli HAYKOBUX PECYpPCiB
Ha mnploputetHux Hanpsimkax HTIL. 3 1mier0 meTor0 HEOOXITHO
PO3LIUPUTH CAMOCTIMHICTh AKaJIEMIYHUX HAYKOBO-JOCIIIHUX YCTaHOB,
NepelTH 10 KOHKYPCHO-KOHTPAKTHMX NPHHIMINB  OpraHi3aiii
HAYKOBUX JTOCHIIKEHHB 1 iX (h)IHAHCYBaHHS 4yepe3 IIJIbOBI MPOTPaAMH.
OO0'exToM (biHAHCYBaHHA MPU I[BOMY CTa€ KOHKPETHHUM TMPOEKT, a
cy0'ekToM — BYeHuM, kojektuB abo HJII, siki BucyHynu i#oro i B
PO3MOPSAIHKEHHS IKUX CIPSIMOBYIOTHCS KOIIITH.

11.3.1lToOK a3 HUKMUN -THHWK HBHO I O NnoTeHLU
EeKOHOMIi YHa oUui HKa MWoro epeKkTUBHOC

BHeCOK 3HAYHMX KOIUTIB y PO3BUTOK HAayKH BUMAara€e OI[IHKH
PE3YyIABTATUBHOCTI JISUIBHOCTI HAYKOBUX OpraHi3ailii Ta e(peKTUBHOCTI
iX HAyKOBO-TEXHIYHOI'O MOTEHI[IAIY.

[Ipu uboMy cniJ BpaxOBYBaTHU: HOBU3HY 1 NEPCHEKTHUBHICTH
po3po00K; KUIbKICTh BHUCYHYTHX 1 peaji30BaHUX HAyKOBHX 1
TEXHIYHMX TMPOMO3UILIi; EKOHOMIYHUM e(deKT, OTpUMaHuh Yy
HapOJHOMY TOCIOAApCTBl B PE3yJIbTaTl BUKOPUCTAHHS 3aKIHUCHHX
pPO3pOOOK 1 peani3oBaHUX POOIT, MPAKTUYHUN BHECOK y MIABUIICHHS
TEXHIYHOT'O PIBHA 1 TEXHIKO-€KOHOMIYHUX MOKA3HUKIB MIMNPUEMCTBA,
rajiy3i B MOPIBHAHHI 3 BUTpaTaMu HAyKOBUX OpraHizailiii; TEeXHIKO-
€KOHOMIYHI TTOKa3HUKH 3alpONOHOBAHMX 1 OCBOEHUX Y BHUPOOHMIITBI
pO3po0OK y TMOpPIBHSHHI 3 HaWKpallUMH 3aKOPJOHHUMH 3pa3KaMu;
KUTBKICTh, 3HAUYIIICTh BIJIKPUTTIB 1 BUHAXOIB 1 MPOJAHUX JIIICH31H;
CKOHOMIYHUN e(eKT, OTPHUMaHWK y HApPOJHOMY TOCHOMAPCTBI BiJ
peanizailii BIIKPUTTIB 1 BUHAXO/IB; TEPMIHU MPOBEACHHS POOIT Mpu
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BHUCOKIN TXHIN SKOCTI; €EKOHOMIIO TPOIIOBUX 1 MaTeplalIbHUX PECYpPCiB
Ta MIJTOTOBKY HAYKOBUX KaJpIB.

B icHyrouux ymoBax, KOJM OCOOJMBOTO 3HA4Y€HHs Halysa
npoOjeMa MiABUIICHHS €(PEKTUBHOCTI BUKOPHUCTaHHS PECypCiB, IO
CIPSIMOBYIOTHCSI HAa PO3BUTOK HAyKHW 1 TEXHIKH, HEOOXITHO BUPIIIUTU
3aBJIaHHSI, MOB'A3aHE 3 BU3ZHAYEHHSIM 00CSTY BUTpaT Ha 3a0€3IMEeUCHHS
HAYKOBO-TEXHIYHOTO MPOTPECY.

Jlo choroaHI HE BAANOCS BCTAHOBWUTH IPHUHIIUINB, SKiI Jadud O
3MOI'y pO3paxyBaTH, SKHH OOCSII HAI[lOHAJIBHOTO JOXOMY CIHif
HAIpaBIsATU Ha PO3BUTOK HAYKOBO-TEXHIUHOro mporpecy. Lle myxke
CKJIQJHE 3aBJaHHS, 1 1€ HEMAa€ IIOKM YITKOrO MIiAX0Ay A0 MHOro
BUPIIICHHS.

HaykoBo-TeXHIYHHIM MOTEHLIAT XapaKTEpU3YyKTh TakKl Tpylu
MOKA3HUKIB.

S OH te f@®KicTh 1 KBaTiiKkallis HayKOBO-TEXHIYHUX (axXiBIIiB
(3 po3moAiIOM 3a TUINAMHM OpTraHi3allid, rajgy3eil HayKd 1 TEXHIKH,
BUCHMX CTYIIEHIB 1 3BaHb TOWLIO); KIJIBKICTb 1 SIKICTh MIATOTOBKHU OCIO 3
BUIIIOIO 1 CEPEIHBOIO CIEIIaIbHOKO OCBITOMO, SIK1 3alHATI B HAPOTHOMY
rOCIOJIAPCTBI 1 MIOPIYHO 3aKIHUYIOTh BIJIOBIJHI HaBYaJIbHI 3aKJIagu
(3 pO3MOLIOM 3a TATY35IMH 1 BUJIAMU TTIITOTOBKH).

[ Olsj t6' -B gz dzts wo@giuni  BuTpaT  JaepkaBU  Ha
HayKOBO-TEXHIYHI Ta JIOC1JHO-KOHCTPYKTOPCHKI POOOTH 1 MIATOTOBKY
HAayKOBO-TEXHIYHUX (DaxiBIIB; pPIBEHb OCHAIIEHOCTI HAyKH Ta
1HXKEHEPHOI MiSTILHOCTI OCIIITHO-EKCIIEPUMEHTAIbHUM O0JIaTHAHHM,
Marepiajiamu, pujaagaMu, oprrextikoro, EOM Toriio.

1 sCOLdzdCd tof adzv totsLoadlsC bz
Isj -~ dz' ydats’ Balz¥ S ie@F4kajoTs KiIbKICTh 1 SKICTH
HakonmuyeHux  iHpopmaniitHux  ¢oHmiB  (010110TEK,  MAKETIB
NPUKIAAHUX TporpaM, ajroOpUTMIB 1 MaTeMaTUYHUX MOJIETeH,
1H(OpMaIIMHO-TIONTYKOBUX 1 €KCIEPTHUX CHUCTEM, OaHKIB JaHUX Ta
0a3 3HaHb TOIIO); MOXJIUBOCTI 1 SIKICTh POOOTH OpraHiB MOUIWPEHHS
HAYKOBO-TE€XHIYHOI 1H(hOpMaIlii; CTYIiHb 3aJI0BOJICHHS MMOTPEO HAyKOBO-
TEeXHIYHMX (axiBI[iB Y HEOOX1HIN 111 poOOTH 1HPOpMaIlii TOIIO.

RSy C

[tec Odz' tzAye Codis dzf! S, saxi $iteSp@xardad S d

CTaH IUJIJaHyBaHHS Ta YOpaBIiHHS B Haylll 1 TEXHIll; CTyIiHb
ontuManbHocTi B3aemoxii HJII, JKb, 3BO 1 BupoOHHIITBAa B
1HTepecax NPUCKOPEHHSI HAyKOBO-TEXHIYHOTO TMPOrPeCy; CTYIIHb
BIIMOBITHOCTI OpraHi3allifHOI Ta INTaTHOI CTPYKTYpH HAyKOBO-
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TEeXHIYHOI cdepu 3aBIaHHSAM, SKI HEIO BHUPIMIYIOTHCS, O0'€KTHBHUM
noTpebaM HayKOBO-TEXHIYHOTO MPOTpecy; €KOHOMIYHI Ta COIllalibHI
(dbakTopy  CTUMYJIIOBAaHHS HAyKOBO-TEXHIYHOTO MpOrpecy, sKi
BPaxOBYIOTHCS B JIEPKaBi.

LL OGCdBddzedz ff 5C OL dad & dxapakrepusyroTh
(GYHKIIOHYBaHHS 1 PO3BUTOK HAYKOBO-TEXHIYHOTO MOTEHIIANY:
MIJBUILCHHS MPOJYKTUBHOCTI TIpalli, 3pOCTaHHS e(EeKTUBHOCTI
CYCHUILHOTO BHUPOOHUIITBA, HAI[IOHAJIBHOTO JOXOJY B pe3yJbTari
BIPOBAKCHHS JIOCSITHEHh HAYKH 1 TEXHIKU; KIJIBKICTh HOBUX MAIIIMH,
NPWIAMIIB, YCTaTKyBaHHs, OCBOEHUX 3a PIK; €KOHOMIS BiJ 3HUKEHHS
co01BapTOCTI MPOJYKIlli BHACIIJIOK MPOBEICHHS HAyKOBO-TEXHIUHUX
3aXO0/IIB; napameTpu MOTOKY BIJIKPUTTIB, BUHAXO/IIB,
palioOHATI3aTOPCHKUX MPOMO3HUIIIH, JLEH31M, NaTEHTIB, HOY-Xay TOIO.

s dzt €' Mdz' naykdBderEXHIWEEfd E)TEHITIATY MOXKYTh
MaTH SK a0COJNIFOTHHM, TaK 1 MUTOMUHN (HA JAyIIy HACEJICHHS, THCIUY
HayKOBO-TEXHIYHUX IMPAlIBHUKIB TOILIO) BUPA3.

OcHOBHUM  (PaKkTOpOM MiABHUINCHHS HAPOIHOTOCIOIAPChKO1
epextuBHOCTI € dzls | dzimd W ° € Oy ', Wa sxy gufsitsaBrdagh Y Is 0 O
MIpOIO BIUIMBAE Hayka. TOMy BaXKJIMBO OI[IHUTH €KOHOMIYHHH €(eKT,
OJICP’)KyBaHUM  CYCIUJIBCTBOM  BHACHIJIOK  peaiizallli HayKOBHX
JOCSITHEHB, a JUIsl IbOI'0 HEOOX1HO MEPIIl 33 BCE OLIIHUTHU 3arajbHU
€KOHOMIYHUHN €PEKT pO3BUTKY CYCIIIIBHOTO BUPOOHUIITBA.

[Ipupict Gp13udHOTO O0OCATY HALIOHATBLHOTO JOXOY B pe3yJbTaTl
" dels j dzfd o dzts G 5 L te 5 ) Iss@dedziooor00 ehdsuny dzd y s
CYKYITHOTO HapOJHO-TOCHONAPCHKOr0 €(PEeKTy HayKOBO-TEXHIYHOTO
PO3BUTKY; KpIM TOTr0, CYCIUIBCTBO OTpUMYy€ €(EKT, MOB'SI3aHUN 3
SKICHUMH  3MiHaAMH  BUpOOHMIITBA. [[f0 dYacTWHY CYKYITHOTO
€KOHOMIYHOTO €(EeKTy HAyKOBO-TEXHIYHOTO PO3BUTKY BUPOOHUIITBA
MO>XHa OLIHWUTH JIMIIE TOPIBHSHHSM PIBHIB 3arajibHOi €()eKTUBHOCTI
BUPOOHUIITBA, OCKIJIbKM BOHA BUCTYIIA€ SIKICHOIO MIPOIO HOTO CTaHy.

[Tokasuukom W € ' Mdzse 8 L 9 d Is&€ enmmusnHg 6 5B ¢
€KOHOMIi a00 TMEepeBUTPATH CYCHUIBHUX BUTpAT Mpaiml Mpu
IHTEHCUBHOMY 3pOCTaHHI BUpPOOHUIITBA. OTXKE, MOPsA 3 BEIUUYHUHOIO
npupocTy (I3UYHOr0 OOCATY HAIIOHAIBHOTO JIOXOAY ISl BEJIMYMHA
Oyle BHUCTYNAaTH SIK YacCTHHA CYKYIHOIO €KOHOMIYHOTO €(eKTy
HAyKOBO-TEXHIYHOTO PO3BUTKY BUPOOHHUIITBA.

Takum ymnoMm, J € S dztsd3’ ydzd 2 Jeritgiaerises 3dz0O z € ¢

BEJIMUUHU TIPUPOCTY (PI3UIHOTO O0O0CATY HAIIOHAIBHOTO J0XO.Y,
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OTPUMAHOTO B PE3yJIbTaTl 1HTEHCUBHOT'O 3POCTAaHHS BUPOOHMIITBA, 1
BEJIMYMHU EKOHOMIi ab0 MepeBUTpPATH CYCHUIBHUX BUTpAT Mpalli.
[lepma BenMMurMHA CKIIAIAE€THCS 3 TI€T YACTHMHU 3arajibHOTO MPUPOCTY
HAI[IOHAJLHOTO JIOXOJy, sIKa OTpUMaHa B pe3yJbTaTi MiJABUIICHHS
OPOJYKTUBHOCTI Tpami, 1 YacTUHU JOJATKOBOTO IIPHUPOCTY,
MOB'SI3aHOTO 31 3MIHOIO Tajy3€BO1 CTPYKTYPH BUTpPAT KUBOI Mpalli:

DH/I; = D(v + m), + Dm,, (11.1)

ne DHJI, — 3aranpHa BeIMYMHA MPUPOCTY (PI3UYHOrO OO0CATY
HAI[IOHAJLHOTO JI0XO0Jy, OTpUMaHa 3a PaXyHOK HAyKOBO-TEXHIYHOTO
PO3BUTKY BUPOOHUIITBA B N-MY POIIi;

D(v + m), — npupicT (Hi3UIHOTO 00CATY HAIIOHAIBHOTO JIOXOAY
IIpU IHTEHCUBHOMY PO3BUTKY BUPOOHHUIITBA B N-MY POIIi;

Dm, — Beau4ymHA JOJATKOBOTO NPHPOCTY YHUCTOTO JIOXOIY,
OTPUMYBAHOTO BHACIIAOK 3MIHM TaJIy3€BOI CTPYKTYpU BUTpPAT KUBOI
nparti B n-My pOIIl.

BenuunHy ekoHOMIi a00 MepeBUTpaTH BUTPAT CYyCHUIHHOI Mpaili
Beyen. MOKHA po3paxyBaTH 3a GOpMYJIOH:

chcn_ = (En —En-]_) (Vn + MBn + Oq)n) y (112)

ne En — 3aranpHuii  edeKT HAyKOBO-TEXHIYHOI'O PO3BHUTKY
BUPOOHUIITBA B N-MY POII;

MB, — MarepianbHi BUTPaTH B N-My POII;

O®n — BapTICTh OCHOBHUX BUPOOHUYUX (GOHAIB y N-MY POILIi.

HpH En > Ena chcn. > O,
En < En-l chcn. < 0;
En=En1 chcn. =0.

HaBeneHni HEpiBHOCTI BIJOOpa)karOTh Pi3HI HANPAMH HAyKOBO-
TEXHIYHOTO pO3BUTKY BUpoOHuUTBA. I[lpm nmomatHoMy  Beyen
B1JI0YBA€THCS KaMiTAJIOEKOHOMHHI IUISIX PO3BUTKY BUPOOHUIITBA, PU
BiJI'€eMHOMY — KaIliTAIOMICTKUHM, TPU Beyen = 0 — HEWTpaIbHUM.

szCEfdzd?2 JCtsdasdy ulzaf R dz'j Y gt dsts daOtzL
o d tc 5 B dzgthgds@my@©rncs 3a popmyinoro:
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Ep = (D(V + M) = DMy + Beyen. . (11.3)

3Hak «+» mnepea Dm, Bkazye Ha Te, 10 3MiHAa Tally3eBOl
CTPYKTYpH BHUTpaT »>KMBOi Tpalll HE 3aBXId MOXe OyTu
OPOrPECUBHOIO0, @ 3HAK «+» mepeln Beyen. — 10 BETMYMHA €KOHOMIT
CYCIUJIBHUX BHUTpaT MOXe OyTH J0AaTHOIO abo0 Big'€MHOIO, TOOTO
NpUPICT HaIioHaTbHOTO jJoxoxy D(v + m), y n-my pomi Moxe
CYHpOBO/KYBATHCS SIK BITHOCHOKO €KOHOMIEI0, TaK 1 TEPEBUTPATOIO
CYCHIJIbHUX BUTpAT HAa HOr0 BUPOOHUIITBO.

[Ticist BU3HAYEHHS CYKYITHOTO €KOHOMIYHOTO €()eKTy HayKOBO-
TEXHIYHOTO PO3BUTKY CJiJI BCTAaHOBUTHU, B UYOMY BHPAKAETHCS
J Sdts a3’ ydzd 2 j Wayull dsnsedziddoSugerrny cykymHOro
edexTy. OCKITBKM OCTaHHINM CKJIaJaeTbCsl 3 JBOX YaCTHH, MOKHA
MPUIYCTUTH, 110 €KOHOMIYHUN €(eKT HaAyKu BUCTyIa€e ab0 y BUTIISAI
YaCTUHU TPUPOCTY (HI3UYHOT0 0OCATY HAIlIOHAIBHOTO J10X0ay, abo y
BUIJISA]Il €KOHOMII CYCHIJIBHUX BUTpPAT Mpalil.

HoBocTBOpeHUi NpPOAYKT, 0 CKJIaAy SIKOTO BXOJHUTh BEJIMYHHA
NPUPOCTY HAIIOHAJIBHOTO JOXOMy, € pe3yibTar mnpaii y cdepi
MaTepiaibHOTO BUPOOHUIITBA. TIIbKHU Mpars Li€l chepu € JKepeaIom
HOBOCTBOpPEHOI BapTocTi. Hayka BucTynae nuie sk 0a3uc miiBUIIEHO1
IPOJYKTUBHOCTI TMpaill y CTBOPEHHI HAlIOHAIBHOIO JOXOAy, a
MIJIBUIIEHHS TPOAYKTUBHOI CUJIM mpall Oe3MmocepeHbO MOB'A3aHE 3
OTPUMAaHHSIM CYCHUILCTBOM BIJHOCHOI €KOHOMIl CYCIUJIBHUX BUTpaT
npaii. Hayka sk ¢GakTop €KOHOMIYHOTO 3pOCTaHHS BUPOOHUIITBA,
CTBOPIOIOYM MEPETyMOBH IO MIJIBUILEHHS MPOJYKTUBHOCTI CYCIUIBHOI
npaii, BUCTynae 1 sk (aktop ioro ekoHomii. ExoHOMiuHUI edeKT
HAyKU BUpaAXa€ BEJIWYUHY €KOHOMIi CYyCHUJIbHUX BHUTpaT Mparlli, I10
OTPUMYETHCSI CYCHIJIBCTBOM 3a MEBHUM IEpioj BHACIIIOK peamizallii
HAayKOBO-TEXHIYHUX JOCSTHEHb.

3acToCcyBaHHS B MPAKTUIll IHTCHCUBHOT'O PO3BUTKY BUPOOHUIITBA
nopsi; 3 KUIBKICHUMHM [apaMeTpaMU IIbOr0 PO3BUTKY SIKICHUX
MOKa3HUKIB, OJJHUM 3 SIKUX € €()EeKTUBHICTh IHTCHCUBHOI'O PO3BUTKY,
Ja€ 3MOTY 3JIMCHUTH KOMIUJIEKCHE BHPIIICHHS 3a7ad CHIJIBHOI
onTUMI3alil PO3BUTKY Hayku 1 BUpoOHuUITBA. lle o3Hauvae, wIO
3aBAaHHS KUIBKICHOTO 1 SIKICHOTO PO3BUTKY MaTepiajbHO-TEXHIYHOI
0a3u BUPOOHUIITBA B pe3yJbTaTl peaiizalllii OCTaHHIX JIOCATHEHb
HayKH 1 TeXHIKH (POPMYIOTh CUCTEMY OOMEKEHb 1 JIJIs1 pO3BUTKY CaMOi
Haykd. Big Toro, siki sSIKICHI Ta KUIBKICHI IMapaMeTpH 3aKJIaJaloThCs B
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IIpoTpaMy PO3BUTKY BUPOOHHUIITBA, Oy/I€ 3a1eKaTH 1 IKICTh HAYKOBUX
pillieHb, OCKUIBKM THM CaMHUM BOHH OpPIEHTYIOTh 1 HAayKy Ha IIi
napamerpu [12, 30].

114 TexXHONOT Kk Aam@an ocob61MBOCTI erT
PO3BUTKY

TexHomoTis SIK TEBHA MOCIOBHICTh BUPOOHUYUX OIEpamii i
MPOIIECIB 3 OTPUMAHHS TMEBHOTO MPOAYKTY Ma€ UiTKI TEXHOJIOTIYHI
MEX1, Y paMKax SKUX 3aKJIaJeHUN Yy WIA TEXHOJIOTll MOTEHIlal
BHU3HAYAE 11 MOXKJIMBOCTI Ta 3yMOBJIIO€ TIEPEX1]] 10 OUIbII JOCKOHAIUX
TEXHOJIOT1YHUX IporieciB [16].

3 yYacoM HasiBHA TEXHOJIOTiS BUYEPIyBAIACh, BUSBIISIOUU
HECIIPOMOKHICTh JO MOJAJIBIIOTO BIOCKOHAJIEHHSA, a 3 HEIOo
HEOOXITHICTh  IEepexoAy JO  HOBOTO, OUIBII  JOCKOHAJIOTO
TEXHOJIOTIYHOTO PIiBHS — TEXHOJIOTIYHOro cTpubOka. Ilporec 3amiHu
nifouoi TeXHONOrii Ha JOCKOHANy BiZOyBaeTbcs y wuaci. Moro
MPOMIKOK, KOJM HACTYMHY TEXHOJIOTIIO 1€ HE po3podwin abo He
JOBEJ i1 mepeBar, Ha3BaJId MEePi0JIOM TEXHOJOTTYHOTO PO3PUBY.

IIle icTOTHIMMM 3a 3HAYEHHSAM Ta OUIBII JIIEBUM 3aCO00M Yy
Ti3HaHHI HAYKOBO-TEXHOJIOTTYHOTO MPorpecy € MoHATTA «IS | - dzs dzs ¢ ° y d
z ¢ dzOmeprre et Tepmin Oyio BBeneHo y 1986 porli B HayKOBHIA
00ir paasHcekuMu ekoHomictamu Jl. C. JIbBoBuM 1 C. 1O. I'nazpeBuM
y ctarTi «TeopeTnuHi i npukiaaHi acnekTu ynpapiainas HTIDy».

Y 3aranpHOMYy BUTTISAAI T € X HO /1O T | Y HMoike OyyuK /1 a A
OXapaKTepU30BaHUM SK YTBOPEHHS CIIOJYYEHUX CIeIliali30BaHuX
BUPOOHHUIITB, B  paMKaxX sKOTO  BiIOyBaeTbCs  3aMKHYTHM
BIATBOPIOBAIBHUM ITMKJ, IO BKIIOYAE€ BHUIOOYTOK 1 OTpHUMaHHS
NEPBUHHUX PECYpCiB, ycCi CTaali iX mepepoOKH 1 BHUIIYCK HaOOpPy
KIHIIEBUX MPOAYKTIB, CIPOMOKHHMX 33JJOBUTBHUTH CYCH1JIbHI OTPEOH.
Bynp-sikuii  TEXHOJIOTIYHUN  yKJIAJ  XapaKTepHU3YEThCS  €IUHUM
TeXHIYHHM pIBHEM CKJIQJIOBUX HOro BHUPOOHHUIITB, IIOB'SI3aHUX
NOTOKAaMU OJIHOPIAHUX PECYpCiB, 1 CHOUPAETbCS HA 3arajbHy
kBamidikamiro poOouyoi cwiIM 1 3arajlbHUA HAYKOBO-TEXHIUYHUU
noTeHiian [25].

Kommiekc ©0a3uCHUX CYKYMHUX TEXHOJIOTIYHO TO€THAHUX
BUPOOHHUITB yTBOpIoe W Hiets IS m dzsdzs G ' ydzse s 2 € dzO
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TexHoNOoriYHI HOBOBBEJICHHS, IO BH3HAYAIOTH (DOPMYBaHHS
A7pa TEXHOJIOTIYHOTO YKJIaay, MalTh Ha3By «§ ozt Yyt o d 2 ».
[amy3i, 110 1HTEHCUBHO BHUKOPUCTOBYIOTH KIIHOUOBUM (HaKTOp 1
BIJIIFPAIOTh MPOBIJHY POJIb Yy TMOIIUPEHHI HOBOTO TEXHOJOTTYHOTO
ykiaany, € ¢ dz¢ ytso d d3d. ¢ Odzz L W dzd

CtaHOBJICHHSI TEXHOJIOTIYHMX YKJIaJiB, TaK caMo, sIK 1 iX 3MiHa,
3MIMCHIOETHCS M1 BIUIMBOM 1HHOBAIliM, TOYHINIE — CHOJY4Y€HOI
CYKYIIHOCTI Oa3MCHMX I1HHOBAIIM, >XUTTEBHH IMKI SKOi BH3HAYAE
KUTTEBUM UK BiAmoBigHoro ykimamy. IlosiBa paaukaibHUX
HOBOBBEJICHb B OKPEMUX JIAaHKaX TEXHOJIOTIYHUX JIAHIFOXKKIB CTapOro
VKJIQAy B YMOBaX CHPSPKEHOCTI CKJIAJOBMX IXHIX TEXHOJOTTYHHUX
IIPOIIECiB Ta BMIHHS OCTaHHIX COpUKMAaTH 3MIHHM, 110 B1IOYBAIOTHCH,
O0OYMOBITIOE€ 3apOPKCHHS HOBHX B3a€MOIIOB'SI3aHUX JIAHITIOKKIB 1
MOCTYIIOBE BUTICHEHHS CTApUX, 110 BUJIMBAETHCS B MIJICYMKY Y 3MIHY
TEXHOJIOTTYHHMX YKJIaIIB.

PagukanbHi 1HHOBaIli MpPW IbOMY BHHUKAIOTh B YMOBax
MOTIEPEIHHOTO YKIIAY, sIK MpaBmiio, y $asi cnaxy. Tomy hopmyBaHHS
HOBOTO TEXHOJIOTIYHOTO YKJIaAy BITOYBAETHCSA B HECHPHATIMBUX
yMoBax (yHKIIIOHYBaHHS MONepeaHsoro ykinanay (puc. 11.1).

[Tonepenniit
TEXHOJIOTTYHUHN
“a, YKIIa7]

IloTounui
TEXHOJIOTTYHUHI

OOcsAr BUpOOHUIITBA

yKJIa] Hosunii
; TEXHOJIOTTYHUHA
yKIIas e
=
o -
-
] L1 2 i) A0 2

Poxku
Puc. 11.1. )KuTTeBui UK TEXHOJIOTTYHOTO YKJIATy

OpnHak y MIpy JIOCSTHEHHSI OCTaHHIM MEX 3POCTaHHS 1 aIHHIM
NpUOYTKOBOCTI  CKJIQJOBHUX  HWOr0  BHUPOOHUITB  MMOYHMHAETHCS
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Mepepo3MOILT KamiTaly B €JIEMEHTH HOBOTO ykiaay. Ha nmpomy erami
B1JI0YBa€ThCS HAPOIIYBaHHS 0OCATY 1HHOBALIMHOI TPOIYKIIii (TOBapiB
1 TOCIYT), ajie B MeXaX HEBEJIUKOI KITbKOCTI BUPOOHUIITB.

Hudysisa iHHOBAIIN, MIAXOIJICHUX IHIIMMH TOCIOAAPIO0YUMH
cy0'ekTaMu, TATHE 3a COOOK PO3IIUPEHHSI OOCATIB BUPOOHUIITBA.
BinOyBaeTbcsi MOCTYNOBE 3aMINICHHS! TEXHOJOTTYHUX CYKYIHOCTEH 1
JAHIIOKKIB CTApoOro YyKJIaay, IO BUPAXKAETHCA B CTPYKTYpHIH
nepedy1I0BI €KOHOMIKH, MoAMQIKaIlli COllalbHOI Ta IHCTUTYLIMHOI
cucteM cycriiaberBa. Lli mporecu cynmpoBOKYIOTHCSI CKOPOUYEHHSIM
BUPOOHUIITB CTApOro yKJIaay, MOCHICHHSM COILlaIbHOI HAMPY>KEHOCTI
1 3arajibHO1 HECTAOUTBHOCTI.

[licms momonaHHS CKJIAAHOIINIB IMapajeiabHOTO 1CHYBaHHS
CTaporo 1 HOBOTO YKJIaJiB HacTae ¢aza JOCUTh TPUBAIOTO 3POCTAHHSI.
BoHa xapakTepusyeTbCsi 3aBEpIICHHSIM CTPYKTYpHOi TmepedynoBH
C€KOHOMIKH, BHCOKMMH TEMIIAaMH  C€KOHOMIYHOTO  3pOCTaHHS,
3HIDKCHHSIM BUTpAT, 3pPOCTaHHSAM TOMUTY 1 TMOKpaIlyBaJbHUMHU
HOBOBBEJICHHSIMH, 1110 JAeAall IHTCHCUBHIIIE PO3BUAIOTHCA.

Binmaua Takux HOBOBBEICHB 3 YaCOM CKOPOUYEThCS, BinOyBa-
€ThCS HACHMYCHHS MOTPEO 1 BUYEPHAHHA MOXKIJIMBOCTEH MOAANBIION
MOJIEpHI3allli, IMMOYHUHAETHCA CTPYKTYpPHHH TNEPEPO3NOLT 0OCsTIB
KamiTaay 1 pO3BUTOK IHIIMX AUCIPONOPINA. BHACHIIOK CpsKEHOCTI
€JIEMEHTIB YKJIadAy, PO3BUTOK IIMX IMPOIIECIB B1IOYBAETHCA O1NIBIII-
MEHIII OJIHOYACHO, 110 BUPAXKAETHCS B PI3KOMY YHNOBUIBHEHHI TEMITIB
PO3BUTKY €KOHOMIKM 1 BKa3y€ Ha JOCSATHEHHS TEXHOJIOTTYHUM
YKJIAJ0M MEX 3pOocTaHHsA. TOMYy MOYMHAETHCS MAaCOBUM MEPEPO3MOILIT
pecypciB B €JIEMEHTHM HOBOTO TEXHOJIOTIYHOTO YKJIaay, B XOJi
KUTTEBOTO UKy SIKOTO MIOBTOPIOIOTHCS OIMMCAHI BUIIE TTPOIIECH.

[IpoTAroM OcCTaHHIX CTONITH Yy CBITI BIIOYJOCS CTAHOBJICHHS 1
3MiHA M'ATH TEXHOJOTTYHUX YKJIaAiB, BKIIOYAIOUM JOMIHYIOUMH HUHI
iHdopMmaniifHuil ykian. 3a ouiHKaM# (haxiBI[iB CEpPEeaHS TPUBAIICTD
OJIHOTO YKJaJy CTaHOBUTH OJM3bKO S50 pOKIB, MpoTe L€l mepioj
MOCTYIIOBO CKOPOUYYETHCS.

[licnsg 3akiHYEHHS UBOrO TEPMIHY BIAOYBAETHCS 3aMIIICHHS
yKJIaJiB. 3aMiHa OJHOTO TEXHOJOTIYHOrO YKJIaay IHIINM O3Haydae
TEXHOJIOTIYHY PEBOJIIOIII0, SKa BHU3HAYAE€ TPAEKTOPIIO 1 XapakTep
JIOBFOCTPOKOBOT'O PO3BUTKY 1 BIUIMBA€ HA CTaH 1 MPOTPeC yChOTO
CycniabCcTBa. [HHOBAIISIM TYT HaJEXWUTh POJIb  KaTaiizaTopa
E€BOJIFOLIIMHUX 3MIH.
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Jns po3yMiHHSA TEXHOJIOTIYHHUX YKJIaAiB, iX CYTHOCTI Ta
3aKOHOMIPHOCTEH PO3BUTKY MyKE€ BAXXJIMBO BUTPUMYBATH MPUHIIUI
icTOpU3My, TOOTO pO3IJISL] TEXHOJOTIYHHUX IIPOIECiB y daci,
MOYMHAIOYH BiJl iX BAHUKHEHHS, PO3BUTKY 1 JI0 3aHEMAay.

Mepwni TexXHonor i yH@v-1830ppk na g
chopMyBaBcs TiJT BILIMUBOM MPOMMCIIOBOT PEBOJIIOIIL SIK 3aBEPILICHHS
MpoILIeCy AOCSITHEHHS MPOMUCIOBUM KamiTajaoM pO3BUHEHUX GopM. Y
nerd mepion MaHy(dakTypi Hajexajaa poJib CTBOPEHHS MAacOBOTO
BUPOOHHUIITBA Ha MPOJAX, ajie 0OMEXyBaJlOCs MOJajbIle 3POCTaHHS
MPOYKTUBHOCTI TIpalll Ha py4yH1i OCHOBI.

3BIJICH B MEKaX MEPIIOro TEXHOJOTTYHOTO YKIaAy MOYMHAETHCS
dbopMyBaHHS HOBOTO THUITY PO3BUTKY MPOIYKTUBHUX CHJI KariTany, /e
TOJIOBHUM (PakTOpoM Koomepailii CTaloTh MOOyAOBaHI Ha MallWHAX
TKaIlbKi BEpPCTaTH, a SAPOM YKIaay — BOASHUW JBUTYH, BHUILJIABKa
yaByHy, 00poOka 3aiiza, OyJiBHUIITBO KaHaiiB. Tkallbki BepcTaTu
MOCWJIMJIM MacoBE€ BUPOOHMIITBO Ha MPOAaX, a BOJISHUN JIBUTYH
J03BOJIUB TOAOJIaTU OOMEXKEHHS CHJIM TBapwH, IO JIO IOTO
npuBoaMia Bepctath y aito. OpHakK Ccuiay BOJAM MOXKHa OYIo
BUKOPUCTATH TUIBKM TaM, J€ BoHa Oyna, a 1e O0OMexyBajo
MO>KJIMBOCT1 PO3TOBCIOIPKEHHS MAIITHH.

Kpim Toro, mamunu notpeOyBaiy OLIbII MIHOTO MaTepiany, 3
AKOTO BOHU OyJM CTBOpPEHI, HI)K JEpEeBUHA, WI0 BHUKJIUKAJIO
HEOOXIJHICTh BHUTOTOBJICHHS METaly, a 3 HHM 3apOJKCHHS Ta
KamiTamizamii ramy3ed MallMHOOYIyBaHHS 1 MeTalyprii, ska
BUPOOJIsiIa CUPOBUHY JJIsI MalIMHOOYIyBaHHs. OJHAK TEXHOJIOT1YHI
JAHITIOKKH, 10 J1aBaJIM BUPOOHUIITBO TKAHWH, BUSBUIUCA IOCHTH
kopoTkumu. [lepemkonor0 Ha HUBIXY MOJOJAHHA IIi€l mpoOIeMu
cTajga BIJCYTHICTh PO3BHUHEHOI 1HPPACTPYKTypH PHHKY, IO CTAJIO
OJIHMM 13 3aBJaHb, BHPIMICHHS SKOTO IIOYAJIOCh YXE€ B APYromy
TEXHOJIOTTYHOMY YKJIai.

VYV cepeauHi I1bOro YyKIaay modaB ¢opmyBatucss L P Y I U W
TeXHOoNnor i 4H @IBO-187K ppd Oy BUIILAI MacOBOTO
BUPOOHUIITBA TMAapOBUX JBUTYHIB Ta MAaIIMHOOYIYyBaHHS, IO
3a0€3Meunyio BUPOOHUIITBO TMApPOBO3iB, IMApOIIaBiB, a 3 HUMU
OyIIBHUIITBO 3aJi3HUIb, MpUYaAIIB MJIS CYyAC€H, BYTUIBHOI Ta
METAIYPriiHOiI MPOMHUCIOBOCTI. XapaKTEepHOK OCOOJUBICTIO IHOTO
nepioay, SK 3a3Ha4yajgoch padime, OyB IHTEHCUBHUN PO3BUTOK
IHQPACTPYKTypH PUHKY 3 METOI MOro 3HAYHOTO PO3IIMPEHHS SK
OyIIBHUIITBA 3aT13HUIIb, TAK 1 TIEPIINX MOTATIB Ta MAPOILIABIB.
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TexHOMOTIYHMM JTaHII0KOK Y BUPOOHUIITBI, 110 BUHUK CITOYATKY
B TKaI[bKOMY CEKTOP1, HOCTYIIOBO PO3IIKUPIOE CBOI MEXI1 32 TEPUTOPIIO
l€ol Tally3l, a MapOBHIl JBUTYH CTBOPIOE YMOBH MJi CYTTEBOIO
MOJOBXKEHHS 1HIIMX TEXHOJOTIYHMX JIAHIIOKKIB Yepe3 YCYHEHHS
3aBaj] (OyAiBHULTBO PabpuK TUIBKU OLIs JXKepesl BOAM), PO3IMOBCIO/I-
YKEHHS IPOMUCIIOBOTO KamiTany y ¢opmi ¢paOpuKu 1Mo BCiil TEpUTOPIi.
3 4YacoM HasBHa TEXHOJIOTIYHA OCHOBA JOCSTJIa CBOEI MEXI SK
HU3BKUM KOE(IIEHT KOPUCHOI Al MapoBOI MaIIMHU, HEMOXJIHUBICTD
MOJAJBIIOTO HAPOIIYBaHHS ii MOTYXKHOCTI, 3yIMHUHKa Yy 3POCTaHHI
MPOJYKTUBHOT CHJIM TIpalll NMpW HasiBHIM pyd4HId TexHousorii. Tomy
3aMICTh €HEprii Mapu TIOYMHAE BIPOBAIKYBATUCHh CHUJIa €HEPrii
CJIEKTPUKHU.

OpgHodyacHO B MeXax JAPYroro TEXHOJIOTIYHOTO — YKIJIaay
OKPECITIOEThC A PO T Pe& % B 0 0 0 Iyi KisHadaByd —
1930 pp.). HapoiyeTbcsi MacoBe BUPOOHHUIITBO CTalli, €IEKTPOCHEPTii
Ta TPOAYKIii HeopraHiyHoi Ximii. KirouoBuMm ¢akTopoM IHOTO
yKIagy  CTa€  €IeKTPOABUTYH, IO  3YMOBWJIO  PO3BHTOK
CJIEKTPOTEXHIYHOT'O 1 BaXKKOTO MAaIIMHOOYyBaHHS, BHUTOTOBJICHHS
OpOAYKIII HEopraHiyHoi ximii. EJeKTpoIBUTYH cTae HOBUM
NPUBOJIOM J0 pOOOTHM MallWMH, 3aMIHIOIOYM Ccuwily mapu. BiH
IPUCKOPUB MPOLIEC OHOBJICHHS TEXHIYHOI 0a3u ¢Galdpuku, e MeTal
MOCIB TOJIOBHE MICILIE SIK MaTepiaj sl iX BUTOTOBJICHHS.

3a3HaueHl 3pyUIEHHS Yy  IPOMUCIOBOCTI  MOTpeOyBaiu
BUPIIIECHHS MTUTaHb, sIKI HAKOMMUYUIIUCH B arpapHiil cdepi, 1e BUHHUKIA
norpedba y ITy4YHUX J00puBaxX, IO J03BojMiIa O JIOTIOBHUTH
BUKOPUCTAaHHS 3pocTatodoro aediuury opradikd. HoBuil posmojin
npaii, o nodaB ¢opmyBaTuca 3 KiHUA 20-X pokiB XX CTOMITTS
pO3IIMPHUB, 1 3HAYHO, MEXI TEXHOJOTIYHUX JIAHIIOXKKIB. BoHu
NEPEKUIAI0TECA Ha BIOCKOHAJIEHHS BHUIIB TPAHCHIOPTY 1 PO3BUTOK
HOro HOBUX OUIBIN TOBEpIIEHUX (HOPM, SIK HAIIPUKIIAl, aBTOMOOLIIB.

KmrouoBi daktopy 4 e TBEepPpTOrlo TeXHoNnoriu
(1930-1970 pp.) — IBUTYH BHYTPIIIHBOTO 3TOPSIHHS Ta HAa(QTOXiMisl —
3yMOBWJIM I1HTEHCHUBHUW  pPO3BUTOK  OydyBaHHS  aBTOMOOLIIB,
KOJIbOPOBOI MeETalyprii, apialiiiHOi MPOMHUCIOBOCTI, BUIOOYTKY 1
nepepoOku razy. I{e 103BonMI0 po3B’A3aTH MPOOIEMH, 1110 BUHUKIIH B
nepiojl 3aBEpIICHHS TPETbOr0 TEXHOJOTIYHOrO YKiIaay. 3 OJHOTO
OOKY, PO3BUTOK €JEKTPOCHEPIeTUKU MOTpeOyBaB IMOIIYKY HOBUX
KOJIbOPOBUX METajiB, a 3 IHIIOTO — I1HTEHCUBHOTO PO3BUTKY
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aBTOMOOLUTEOyyBaHHS IS JOCTAaBKM TMPOAYKIII 10 JABepen
0e3rmocepeHLOTO CIOXKMUBayYa. 3po3yMiJIo, 1110 HOBUM BUJl TPAHCIIOPTY
MOCTaBUB TMUTAaHHS MPO TOMIYK OCOOJMBOTO JBUTYHA IS
NepecyBaHHs, SKUM CTaB JBUTYH HiMelbKoro mexanika P. [lizens
(1858-1913 pp.). OpHouacHO TOTPIOHO OYJIO0 [OaTH PO3BHTOK
CUPOBUHHHUM Trajy3sM, SIK HadToBa Ta razoBa MPOMUCIIOBICTb, s
3a0e3neyeHHsT  MajJuBOM  yKa3aHUX  BUIIB  TPaHCHOPTY  Ta
(GyHKIIIOHYBaHHS 1HIIUX BUPOOHUIITB.

Came B 1el mepioJl 3aBepIIyBaJiOCS MAacOBE BIPOBAIKEHHS Y
BUPOOHUIITBO JIAHIIOTOBOTO KOHBEEpPA, 110 [ICTaB IMIUPOKOTO
3actocyBaHHs B 1913 poui cnouatky Ha 3aBojax I'. @opna (1863—
1947 pp.), a HampukiHmi 20-X POKIB MHUHYJOIO CTOJITTS IS
TE€XHOJIOT1s CTajla MacOBOIO.

M atunmi T eXHOono (1976-20u0iipp.) yBH3HB@IH],
OCHOBHUM (DaKTOPOM PO3BUTKY MIKPOEJICKTPOHHI KOMIIOHEHTH, II10
OazyBaJIMCSl Ha TaKUX Trainy3dX, SK €JEKTPOHIKA, OOYHCIIIOBAIbHA
TEXHIKa, IporpamMHe 3a0e3MeueHHs], TeIeKOMYHIKarlii, poooTo0y 1yBaHHSI,
oioTexHosiorii. OCHOBHMUM BHUJOM E€HEPrii 3aJIMIIAETHCA EJICKTPHUKA,
aje SKUIO0 CIEeplly BOHA Maljia MIJBHINYBAaTH MPOJYKTUBHICTH Mparll
MEXaHIYHUX arperaTiB, TO Temep ii 3aBJaHHS OLIblle MOJSTAI0 B
ONTHUMI3aIlll yIPABIIHHSA BUPOOHULITBOM.

3BIJICH CTa€ 3pO3yMUIMM 1 PO3BUTOK 3a3HAYEHUX BHIIIE Tally3ei,
no  3a0e3NneuyroTh  JOCSTHEHHS  MOJKJIMBOCTI ~ BCTAHOBJICHHS
MPOTOPIIi HE Yepe3 PUHOK, a B caMOMY BUpPOOHHUITBI. KitouoBum
KOMITOHEHTOM Iboro cTae 3’ S s sy Mstc

[leit ykimanx 3HaAMEHy€ BUIIMKA PIBEHb TEXHOJOTIl, KOJH
iHdopMalliss 1 3HAHHA peajlbHO CTAlOTh HOBUMH (pakTopaMu
BUpOOHHUIITBA. BIiH  Xapakrepuzye  MarepiaibHO-TEXHOJIOTIYHE
HIAIPYHTSI MEPEXOAy JIOJACTBA JO BHINOIO €Tamy IUBUII3ALIAHOTO
nporpecy — deW Sted3Oy ' 2 detse s ff sfMmls’ dgH.zMmistc’ ©

Kpim mepeniueHHX B €KOHOMIYHINA JITEpaTypl I STH YKJIAJIIB,
YacTo HAEThCS i mpo WO C T UKW T € X HO O Kogadylkwin Yy K -
HOro pO3BUTKY Ta Crenr(iKd MPEBATIOIOTh 3/1€OUIBIIOT0 TiMOTE3H,
OCKUIBbKHU BiH MepeOyBae y MOYaTKOBINA CTaJlli CBOrO CTaHOBJICHHS. [0
HBOT'O YacTMHA HAYKOBIIB BIAHOCUTH OIOTE€XHOJIOTIi, pPaKETHO-
KOCMIUHY TE€XHIKY, TOHKY XiMit0 Ta iH. OJJHOYaCHO BUHUKAE TOIIYK Ta
BUKOPUCTAHHS HOBHUX BHJ/IIB €HEprii, sKi HMOBIPHO 3aMIHATH
(GYHKIIIOHYIOUHH 10 [ILOTO Yacy OCHOBHHU BHUJ €HEPT1l — CIACKTPUUHY
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eHeprito. BueHi MporHo3yroTh y HAWOMMKYl AECATUIITTS IIBUIKUN
PO3BUTOK OI10TEXHOJIOTI Ta TEHHOI I1HXEHepii, HaHOTEXHOJOTIMH,
MEeMOpaHHUX, KBAaHTOBHX TEXHOJOTIM Tomo. TakuM YHHOM,
B3a€MOIIOB'13aH1 JIAHITIO’KKH, JTOTIOBHEH1 BIAMIOBIIHUM 1HCTUTYIIMHUM
OTOYCHHSM, SBISIOTH COOOK0 OCHOBY JUISI  MPOTPECHBHOTO
(GYHKIIOHYBaHHS 1 PO3BUTKY €KOHOMIYHOI CUCTEMHM 1 CYCHIJIbCTBA B
IIJIOMYy Ha 0a3i IHHOBAITIH.

I[Ipp mpoMy caig Imam’sSTaTH, MO0 HAHOLIBMIOro e(eKTy BIJ
IHHOBAIIIHOI  JISJIBHOCTI MOXe OYyTHM JOCATHYTO TIIbKH TIpHU
I'PaMOTHOMY BIIPOBAKEHHI Ta aJleKBAaTHOMY CHPHUIHSATTI 1HHOBAIIii.
HasiBHICT B €KOHOMIIIl HE TIPOCTO TOCIOJApPIOIOYNX CYO0'€KTIB,
3aMHATHX BHPOOHHMIITBOM 1 TOIIMPEHHSIM HOBOBBEACHb, a M IXHIX
B3a€MOMNOB'SI3aHUX  CYKYIIHOCTEM 3  PO3TAIYKEHOK  CHCTEMOIO
BIIHOCMH 3 1HIIMMH CYKYIDHOCTSIMH € HEOOXIJTHOK YMOBOIO
¢()EKTHUBHOTO PO3BHUTKY IHHOBAI[IMHOro mporecy. CTBOPEHHS TaKUX
JAHIIOXKKIB, CIPOMOXXHUX TEHEPYyBaTH, CHPHHUMATH 1 THPaXyBaTH
1HHOBAIlll, MOTPIOHO [JIg 3aliIHHA MEXaHI3My «IHHOBAIIMTHOTO
MYJIBTHIUTIKATOPa», SIKUA YWHHUTH MOTY)KHUM BIUTMB Ha COIllaJbHO-
€KOHOMIYHUH MPOTrpec CyCHIbCTBA.

[fMTaHHA A4Nd9 CaMOKOHTpPOANW

1. o Take HAYKOBO-TEXHIYHUM MpOrpec?

2. 1o Bu po3yMiere i HAYyKOBO-TE€XHIYHUM MOTEHITIAI0M?

3. Mo sBisie cobor0 MaTepiaibHO-TEXHIYHA 0a3a HayKH?

4. JlaiiTe BU3BHAYEHHS OpraHi3alliiHO-YIIPaBIIHCHKO1 CTPYKTYPHU
HayKoBoi cpepu. Aki ocHOBHI 11 (hopMuU BaM BioMi?

5. Ha3BiTh NOKa3HUKU HAYKOBO-TEXHIYHOTO MOTEHIIIANY .

6. SIx 3AINCHIOETHCS E€KOHOMIYHA OIlIHKAa €(EeKTUBHOCTI
HAyKOBO-TEXHIYHOTO MOTEHIIATY?

7. Y yomy moJiirae €KOHOMIYHUN €(PEeKT HayKOBO-TEXHIYHOTO
PO3BUTKY?

8. o Bu po3yMiere miji TEXHOJIOTTYHUM YKIIAJ0M?

9. fki1 ICHYIOTH €Tanmu PO3BUTKY TEXHOJOTIYHHUX YKJIAIIB 1 Y
YoMy MOJIAra€e iX 0COOJMBICTH (SIAPO YKIIAIy, HOro KIOUOB1 (hakTopH
Ta ramxysi)?
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PO3 [ 117

MepcneKTMWBU PO3BUTKY TeiHHONOT

1220pr aHi 3-a@X HH@H I 3aBagaHHA

MaWwWnHOOGY AyBaHHSHA

besnepepBHUiA MPOIEC HAYKOBO-TEXHIYHOTO MPOrpecy MOCTIHHO
noTpeOye BIIOCKOHAJIEHHS Cy4YaCHUX TEXHOJIOT1M, 30KpeMa TeXHOJOT1i
MaluHOOy1yBaHHs. [Ipu 1IbOMy BOHU y CBOEMY PO3BUTKY MPOXOASATH
BCEOIYHI TMEPETBOPEHHS, 3a3BUYail 3HAYHO YCKJIQJHIOIOTHCS 1
Ha0yBalOTh HOBUX BJIACTHUBOCTEW 1 MOXJIHMBOCTEW. L[bOoMy cripusitoTh
JOCJIII)KEHHST PYHAAMEHTAIBHOTO Ta MPUKJIAAHOTO XapakTepy. Pazom
3 TUM B OCHOBI iX PO3BHUTKY JIeKaTh 3arajibHl TEHJCHIII1, K1 J1IOTh Y
TEXHIIl, @ TaKO>X HOB1 MPUHLMIM, 0 BUHUKAIOTH 3aBISKU MPOTPECY
HAyKHU 1 TEXHIKU.

JI0 HOBHX 1 MEPCHNEKTUBHUX TEHACHIIIN MPOrPECUBHOTO PO3BUTKY
TEXHOJIOT1M MaIMHOOY TyBaHHS MOXHa BijHecTH Taki [17, 29]:

- MIJABUIICHHS KOHIICHTpAIlli 1 mapajieiai3My TEXHOJIOTTYHUX 30H
00poOKH, 1m0 3a0e3Medyr0Th MIJBUINCHHS MPOIYKTUBHOCTI 1 HOBHX
MOXJIMBOCTEMN TEXHOJIOTITYHUX CUCTEM;

- CTBOPEHHS  HETPAJUIIMHUX  MPOTPECUBHUX MPOCTOPOBUX
CTPYKTYpP TEXHOJIOTIYHUX 30H OOpOOKH (CTBOPEHHS OAraTOBUMIPHUX
HUKJIIYHUX CTPYKTYp, MIJABUILEHHS PO3MIPHOCTI PI3HOMAHITTS 1
00'€KTIB y KOXHOMY PI3HOMAHITTI CTPYKTYpH), L0 PEai30BYIOThH
M1JIBUIIEHHS TEXHOJIOTTYHUX MOXJIMBOCTEN MTPOCTOPY 1 CEPEIOBUIIIA;

- 3a0e31eYeHHs] KOMIIOHYBaHHS TEXHOJIOTTYHUX 30H OOpOOKH B
JiHIAHI, TIOBEpXHEBI Ta O0'€MHlI  CTPYKTypH; 3a0e3MeueHHs
KOMIIOHYBaHHSI IIUX CTPYKTYp y BHPOOHHYI Ocepelnku (IMOTOKOBO-
MPOCTOPOBI TEXHOJIOTIUYHI MOJIYJi); 3a0e3MedyeHHs KOMITIOHYBaHHS
BUPOOHUYMX OCEPEAKIB y NMPOCTOPOBI CTPYKTYPH 1 3aMIOBHEHHSI HUMHU
BCHOT'0 OOCATY MPOCTOPY BUPOOHHUUYOTO 1I€XY 3 MOXKJIMBICTIO 3MIHM 1X
IPOCTOPOBOTO PO3TAITYBaHHS;

- TIJIBUINCHHS CTYNEHS KOMIAHYBaHHS CTPYKTYPH 3a pPaxyHOK
30UIbIIIEHHS ~ WIIIJIbHOCTI  (JIIHIMHOI,  MOBEPXOHb,  00'€MHOI)
TEXHOJIOTTYHUX 30H 0OpOOKHU;

- CTBOPEHHS HOBHUX KJIaCclB TE€XHOJIOTIYHMX MAaIIIMH, PO3pOOKa 1
(YHKIIOHYBaHHS SIKMX 0a3y€ThCS HA OCHOB1 HOBUX IIPUHIIUITIB;
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- oprasi3aifisi TOTOKOBOCTI (DYHKI[IOHYBaHHS T€XHOJOTIYHHUX 30H
00pOOKHM Ha OCHOB1 0araTOBUMIPHUX 3aMKHYTHX 3BOPOTHHUX TPV, SIKI
BUKOHYIOThCA Ha 0a3l iXHIX CKJIaJHUX TPAHCIOPTHUX PYyXiB 1
MABUIIEHHS IHTEHCUBHOCTI;

- 3a0€3MeUeHHs] OJJHOYACHOCTI a00 MapayieIbHOCTI BUKOHAHHS
(GYHKIIHA TEXHOJOTTYHUX CUCTEM;

- MIBUIICHHST O€3MepepBHOCTI 1 CTIHKOCTI (DYHKIIOHYBaHHS
TEXHOJIOTTYHUX CUCTEM BIMOBIIHO JI0 33J]aHOTO aJrOPUTMY;

- MiABUINEHHS 1HGOPMAIIMHOCTI TEXHOJOT1H, 3HUKEHHS MacH
TEXHOJIOTTYHUX CUCTEM 1 MiABUINECHHS iX €Heproo30pOEHOCTI;

- CTBOPEHHS  TEXHOJIOTIA 1  TEXHOJOTIYHUX  CHUCTEM 3
BUKOPHUCTAHHSIM MPUHITUITIB MEXAaTPOHIKH 1 aJIalITPOHIKH;

- CTIPONICHHST (PYHKIIIOHAJIBHOI CTPYKTYpU 3a PaxXyHOK TO€I-
HAHHS PI3HUX (YHKIN TEXHOJOTIYHUX CHUCTEM, BUKOHAHHS TEXHOJIO-
riyHUX QYHKIIIHA 32 JOMOMOTOI0 TPAHCIIOPTHUX (PYHKIIIH 1 HABIAKHU.

AHali3 Tpolecy po3BUTKY MPOTPECMBHUX TEXHOJOTIN MOKAa3YeE,
110 X CTBOPEHHSI Ma€ 3/I1MICHIOBATUCS KOMIUJIEKCHO SIK MIHIMYM Y JIBOX
HampsIMKax: «BIJMO» 1 «BuIHMp». TyT PO3BUTOK TEXHOJOTIM «BIIUO»
MOXHa  TpakTyBaTH K  3a0€3MEUEHHs  BHUCOKOTO  CTYIICHS
NpEUU3IMHOCT] 00JaJHAHHS, 1HCTPYMEHTY 1 OCHACTKU. Y I[bOMY
BUIMAJIKy HEOOXIIHWK TIEBHUHN CIeIialbHUN XapaKTep CHUCTEMH
JIarHOCTUKH, KOHTPOII0, POO0YOro TEXHOJIOTITYHOIO CEepe/IOBHUIIA
TOH[O0. PO3BUTOK TEXHOJOTM «BIIUP» — 1€ BIOCKOHAJIECHHS
TEXHIYHOTO 3a0e3IeUeHHs, CIPSMOBAHOTO Ha AaBTOMATH3aIlil0 Ta
IHTeHCU(IKaIllI0 MpOILleCy OTPUMAHHS 3a/laHoi O0e3Jidl BUPOOIB 3a
pPaxyHOK MIABUILECHHS MPOIYKTUBHOCTI, HAAIMHOCTI 1 ONTUMAaIbHOIO
BUKOPHUCTAHHS BCiX pecypciB. Takuii KOMIUIEKCHUN MiAXiA Y PO3BUTKY
TE€XHOJIOT1i 1a€ 3MOTy CTBOPUTH TEXHOJIOT1i HOBOTO MOKOJIIHHS, SIK1 3
4acoM TEPETBOPIOIOTHCA B TEXHOJIOT1I MaWOyTHHOTO 1 OyIyTh MAaTH
Taki 0COOJIMBOCTI:

- SIKICHO HOBY CYKYITHICTb BJIACTUBOCTEU BUPOOIB;

- AKICHO HOBY MIpy KOPHCHOCT1 BUPOOIB.

Ha ocHOBI1 3anponoHOBaHUX TEHJICHIIN PO3BUTKY TEXHOJOTIH 1
PO3pOOIEHOTO TEOPETUYHOTO MIIXOY Y CTBOPEHHI 1 (PYHKIIIOHYBaHHI
BUCOKOE(PEKTUBHUX TEXHOJOTIYHUX CHUCTEM PO3pPOOJICHO SIKICHO HOBI
MOTOKOBO-IIPOCTOPOBI TEXHOJIOTIYHI cuctemMu Oe3nepepBHoi ail. Lli
TEXHOJIOTIYHI CHCTEMHM HajleXaThb JO HOBOIo, O9-TO  KJacy
TEXHOJIOTTYHUX MaIIMH HOBOTO MOKOJIIHHS.
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OcHOBHUM npu CTBOPEHHI MOTOKOBO-TIPOCTOPOBUX
TEXHOJIOTTYHUX CHUCTEM € TIepexiJ BiJ JIHIKHOTO KOMIIOHYBaHHS
TEXHOJIOTTYHUX €JIEMEHTIB JI0 MOBEPXHEBOrO 1 MOTIM 10 00'€eMHOIO
KOMITOHYBAaHHSI TEXHOJIOTIYHUX €JIEMEHTIB. TyT KOXKEH BHU], 13 TPhOX
3aMpONMOHOBAHUX, Ma€ BIAKPUTY O€3J114 BapiaHTIB T€OMETPUUHUX
¢bopM KOMIIOHYBaHb, III0 JIa€ MOXJIMBICTh CTBOPIOBAaTH 3HAYHY
KUIBKICTh BapiaHTIB TEXHOJOTTYHUX CHUCTEM 1 BUSBISATH HAHOUIBII
NPUIHATHI 7151 peai3allii 3aJJaHOr0 TEXHOJIOTTYHOTO MPOIIECY.

JIJ1s1 BUpiIIEHHS! TUTaHb KOMITOHYBAaHHS TIOTOKOBO-TIPOCTOPOBHUX
TEXHOJIOTTYHUX CUCTEM 3alPOINIOHOBAHO METO]| CUHTE3Y MPHUHIIUIIOBO-
CTPYKTYPHHUX MoOJeJel, Ha 0a3l IKUX PO3pOO0ISIOTHCS KOMIIOHYBaIbHI
Bapi1aHTH TEXHOJOTTYHUX CUCTEM. B OCHOBY IILOT0 METO/Y TOKJIAJIEHO
omepamilo JEeKOMIIO3UIlI MPOCTOPOBOI CTPYKTYpU 1 CKIATHOL
MPUHITMIIOBOI KIHEMAaTUYHOT CXEMHU TPAHCIIOPTHOTO PYXY.

Bucoki TexHonorii B MalmMHOOYAYBaHHI 1 1XHI poOoUl mpouecu
CJiJ pO3IJISIAaTH Ha 3arajbHOMY TJl PO3BUTKY MAaIlIMHOOYIyBaHHSA 1
TUX TEHACHIH, $KI MOXYTh BHUSIBUTUCS BHUPIIIAUIBHUMU IS
nocsaraenb X X1 cromTr4.

CyuacHe nepenoBe BUPOOHHUIITBO XapaKTEPUIYETHCA SIK THYUKE,
PUHKOBO opieHTOBaHe. lle o3Hayae, M0 pUHOK BU3HAYa€ BUMOTH HE
TUIBKA JI0 KIHIIEBOTO TMPOAYKTY, ajie 1 J0 WOro BUPOOHHUIITBA
MPAKTUYHO HA BCiX eTanax po3poOKU 1 OCBOEHHS.

[Tpu oMy HEOOX1JHO BpaxOBYBaTH MaJly MAPTIOHHICTh, BETUKY
PI3HOMAaHITHICTh THUIIIB 1 BapiaHTIB, a TAKOX Crelu(IuH1 AJI1 KOXKHOTO
CIIOKMBaya BUXIJHI JaHl, IO MIJBUIIYIOTh BUMOTH JI0 MHPOAYKIIii,
ynpaBJIiHH;I BUPOOHUIITBOM, IIUPOTH 1 IIIMOMHU MPOEKTYBaHHS.

VY 3B'a3ky 3 1M Jaenaii Oulblly yBary (paxiBIiB MPUBEPTAIOThH
HETpPaAMIIIAHI TEXHOJOrli, $Ki, Ha BIAMIHY B TpPaJULINHUX,
HA3UBAIOTh «HAYKOMICTKUMM» (TIPEIM3iiiHI, HAHOTEXHOJIOTI Ta 1H.).

Cepen muTaHb, SIKi MOTPEOYIOTh JOCHTIIKEHHS, PO3POOKH Ta
1HTEHCHUBHOTO BUPIIIECHHS BUTIEPEKATLHUMH TEMITaMH,
NEePIIOYEPTOBUMHU € TaKi:

- CTBOPEHHSI KOMIUIEKCIB PI3HOTO TEXHOJIOTTYHOTO MPU3HAYCHHS,
K1 IIBUJKO TepeOyJIOBYIOThCS, OCHAIEHUX aBTOMAaTHU30BaHUM 1
MEXaH130BaHUM TE€XHOJIOTIYHUM O0JIaIHAHHAM JPYTOTo MOKOJIIHHS;

- IIIUPOKE 3aCTOCYBaHHS CUCTEM aBTOMAaTHU30BaHOTO
MPOEKTYBaHHS,  TEXHOJIOTIYHOI  MIATOTOBKM  BUPOOHMIITBA 1
IHTEeTpaJIbHUX CUCTEM YIIPaBIIIHHS BUPOOHHUIITBOM;
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- 3aCTOCYBaHHS TPUHIIMIIOBO HOBUX BHUJIB MaTepiajiB, SKi
MalOTh y MOPIBHSIHHI 3 TPaJULIMHUMU MaTepiajlaMi BUCOK1 (hi3HKO-
MEXaHi4H1 BJIACTUBOCTI, CTIMKICTh JO 3HOCY 1 3MIHHU T'€OMETPUYHOI
dopwmu;

- CTBOPEHHSI 1 BJOCKOHAJIEHHS IPOMMCIIOBOI TEXHOJIOTil 1
oOJlaIHaHHS JJ1sl OTPUMAaHHS IUPOKOI HOMEHKJIATYPU BUCOKOMIITHUX,
KOPO31MHOCTIMKUX, >KapOCTIMKMX KOMIO3UIIMHUX TOKPUTTIB HAa
OCHOBI BaKyyMHO-IIJIa3MOBOTO 1 J€TOHAIIMHO-Ta30BOT'0 METO/I1B;

- IIAPOKE 3aCTOCYBaHHA MPU KOHCTPYIOBaHHI Ta BUKOPUCTAHHI
TEXHOJIOTIYHOI OCHACTKM KOMITO3HUIIIMHUX MaTepialiB 1 IJIACTUYHHUX
Mac, CIPOMOXHHX 3aMIHMTH YOPHI 1 KOJbOPOBI METalM 1 CIUIABU Ta
ICTOTHO  TOJIMIIUTH  €KCIUTyaTallliiHl  BJIACTUBOCTI, SKICTh 1
JIOBT'OBIYHICTb OCHAIIICHHS;

- po3poOKa TEXHOJOTrii Ta OO0JagHaHHA 13 3aCTOCYBaHHSIM
BUCOKHMX THUCKIB 1 BaKyyMmy Juisi (JOpMyBaHHs 1 KajuiOpyBaHHS BUPOOIB
CKJIaHOT (hOPMU, CHHTE3Y IHCTPYMEHTY.

MamnHoOyTyBaHHsI K HalBa)KJIMBIIIA Taly3b MPOMHUCIOBOCTI
30epeke CBOIO MPOBIAHY POJIb 1 HA HAWOMMXKYl POKM B PO3BUTKY
HAapOJHOTO  TocmojapcTBa. Bono Oyae  BHU3HAYaTH  TEMIIH
nepeo30pOEHHS] HOBOKO TEXHIKOIO BCI Taly31 HAPOJHOTO TOCIOAAPCTBA
1 mpomucnoBocTi. [IpoBigHa ponb y MammMHOOYyBaHHI HalleXKaTUMeE
BEPCTATOIHCTPYMEHTAIIbHIA MPOMHCIOBOCTI, IIO BUPOOJIsiE 3acolu
BUPOOHUIITBA JIJII MAITMHOOY IIBHUX 3aBOJIIB.

HeoOxiaHICT, 0€3mepepBHOTO IMiJBUIIEHHS MPOAYKTUBHOCTI
mpail Ha OCHOBI Cy4YacHUX 3ac00iB BUPOOHUIITBA BHCYBAa€ IMEpe.
MaIIMHOOYAyBaHHSIM HOBI BiANOBiAadbHI 3aBAaHHs. OHE 3 TOJOBHUX
3aBJaHp IIOJISITa€ B IMIOBUINEHHI SKOCTI MaiuuH. [ligBuineHHA
HaJIIMHOCTI MalllMH € aKTyaJIbHUM 3aBJaHHSIM MallWHOOYTyBaHHS.
Moro  BupimeHHs  3a6e3MeuynTh  CKOPOYEHHS  BHTpaT  Ha
0oOCIIyroByBaHHS, MPOCTI 1 PEMOHT MaIlMH, IO TepeOyBalTh B
eKCIutyaraiii. 3 MmiABUIIECHHSIM JIOBTOBIYHOCTI MAIlIMH 3MEHIIYETHCS 1X
BUITYCK JIJI1 HAPOJHOI'O TOCHOJIAPCTBA, IO Y CBOIO YEpPry BUBLIbHSIE
BUPOOHNYI MOTYHOCTI MAaIIMHOOY1IBHUX 3aBO/IIB.

OnHa 3 TOJOBHUX NPUYMH BHUXOJYy MAallMH 3 Jlaay — II€
HEJIOCTATHS 3HOCOCTIMKICTh TEPTHOBUX map. TomMy HEOOXIIHO
30UTBIINTH 3HOCOCTIMKICTh MAIIUH BXXHUTTSIM Py KOHCTPYKTUBHHX 1
TEXHOJOTIYHUX 3axXOJiB. [HIlE 3aBIaHHS TOJISITAE B MOJAIBIIOMY
pO3BUTKY YyHidikamii 1 Hopmamizamii (a Ha HACTYMHUX eTamax 1
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CTaHJapTh3allii) BHUpPOOIB 1 IXHIX eJeMeHTIB. YHidikaimisg 1
cTaHAapTHu3aiiss BUPOOIB, II0 TUIAHOMIPHO TPOBOJUTHCS, CHPHUSIE
cnemianizaimii BUpoOHuITBAa. [Ipu oOMekeHHI 4ucia TUIIOPO3MIpiB
BUpPOOIB TEBHOrO MpPHU3HAYEHHS MIHIMAIbHUM  aCOPTUMEHTOM
HAWOLIBII JTOCKOHAIUX 3pa3KiB 3BYXKYEThCS HOMEHKIIATypa BUPOOIB
Ipyu 3HAYHOMY 30UIBIIEHHI MporpamMu ix BuUIycKy. lle mo3Bosie
mIMpIIe 3acCTOCOBYBAaTH  3aco0M  aBTOMaTH3allii  BUPOOHUIITBA.
VYHiikaiis 1 cTaHaapTU3AIlis €JIEMEHTIB BUPOOIB Ma€ IOMOBHIOBATHUCS
PO3pOOKOI0 TUMOBUX MPUCTPOIB 1 BUKOHABUMX MEXAHI3MIB, 3 SIKMX B
PI3HUX Taly3sX MAIIMHOOYAYBaHHSA 3a MPUHLUIIOM arperatyBaHHS
MO>KHa KOMITIOHYBaTH MalIMHU P13HOTO IIJILOBOTO Mpu3HaueHHs. [Ipu
KOHCTPYIOBaHHI HOBUX MAaIlIUH Il 3aXOAW CIHPHUSIOTH 3MEHIIECHHIO
KUIBKOCTI ~ CTEIialbHUX €JEMEHTIB 1 TIJBUIICHHIO Koe(ilieHTa
KOHCTPYKTMBHOI HACTYIHOCTI, IO 3HAYHO CKOPOYYE MIATOTOBKY
BUPOOHUIITBA HOBHX MAIIIVH.

Crnermiamizamiss BUPOOHHIITBA € HAWBaXIMBIIIOW  YMOBOIO
TEXHIYHOTO MPOrpecy 1 pauioHAIbHOI OpraHizailli CyCHuIbHOI Iparll.
["ay3eBa 1 TEXHOJIOTIYHA CIieliaigizaiis BUPOOHUIITBA MiABUIIYIOThH
NPOAYKTUBHICTh TMpaml 1 paguKalbHO TMOKPAUlylOTh CTPYKTYpY
MAaIIMHOOYIIBHOT ~ TPOMUCIOBOCTI,  CIPHUSIIOYM  KOHIUEHTpAIlil
BUPOOHUIITBA KOHCTPYKTUBHO 1 TE€XHOJOTTYHO OJHOPIHUX BUPOOIB.
Cremianizaliisi BApOOHUIITBA 301JIbIIIYE MPOrpaMy BUITYCKY BUPOOIB, a
e CIpUg€ MIABUIICHHIO PIBHA TEXHOJOTI Ta 3acTOCYBaHHS
BHCOKOIIPOIYKTUBHOTO 00aaHanHs [11].

AkicTh MamMH 0araTo B 4OMY 3aJICKHTh BiJ SKOCTI BHXITHUX
MarepianiB, HamiB(aOpUKaTIB 1 KOMIUIEKTYBAJIbHUX BHUPOOIB, IO
HAJIXOAATh 13 CYMDKHHUX MIAIPUEMCTB, TOMY IHUTaHHSA SKOCTI HE
MOXYTh  BUpPIINIYBAaTUCS TIIBKKM Ha TEBHOMY, KOHKPETHOMY
MIMPUEMCTBI, a MEPEPOCTAIOTh Y HAPOIHOTOCTIOMAPCHKE 3aBIaHHA.
Cremianizaiiisi 1 KOONepyBaHHS BHUPOOHUIITBA MAalOTh CHPUSITH KHOTO
MOBHOMY BUPIIIEHHIO.

Jlo TexXHOJOriYHOro OO0JagHAHHS, KPIM SKOCTI BHUTOTOBJICHHS,
BHUCYBAIOTHCS U 1HIII BUMOTU. BOHO Mae OyTH BUCOKONPOAYKTUBHUM,
JTOMyCKAaTH  IIBUIKE TEpPEHAJaro/DKeHHsS TIpH  3MiHI  00'€KTIB
BUPOOHUIITBA, CTA0IBLHO MPAIIOBATH TPUBAJIUN Yac 0€3 peryJIroBaHHs
1 peMoHTy (0cOOJIMBO B YyMOBax O€3MEpPEpBHOIO TMOTOKY), HE
notpeOyBaTu KBam(leOBaHoro obcnyropyBaHHsa. HeoOXigHICTh
MOJIETIIEHHS Mpalli 1 BUBUJILHEHHS po00OYOi CHJIM BUCYBA€ 3aBIaHHS
MOBHO1 aBTOMAaTH3allli 00JIaIHAHHS.
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Benuke 3HaueHHsT Ma€ 3aBOaHHS IMIABUILIECHHS TEXHOJOTIYHOCTI
KOHCTPYKIlIi BUpOONeHWX MamwuH. [lominmeHdas TEeXHOJOTTIYHOCTI
KOHCTPYKIIIi 301IbIITy€e BUIYCK MPOIYKINI 1 3HUXKY€E COOIBApPTICTH Il
BUTOTOBJICHHSI MIPU TUX caMUX 3acobax BupoOHuirTBa. HemooriHro-
BaHHS TEXHOJOTIYHOCTI KOHCTPYKIII YacTo NPHU3BOJIUTH  JO
KOpEryBaHHSI pOOOYMX KPECIICHb MICHS iX CKJIaJaHHs, 10 MOI0BXKEHHS
TEpPMIHIB MIATOTOBKH Ta J0JIATKOBUX BUTpPAT BUPOOHUIITBA.

[TOHATTS TEXHOJOTIYHOCTI KOHCTPYKIi MAaIIMH MOIIHPIOETHCS
HE TUIBKM Ha rajay3b iX BUPOOHMIITBA, a W Ha cepy eKCIuIyaTallii.
KoHcTpykiisi MammmHu Mae OyTH 3pYYHOIO [JIsi OOCIYrOBYBaHHS 1
peMoHTy. IIpu KOHCTpyHOBaHHI MaIlMHUA MOTPIOHO TMEepeadayYnuTu
BUKOPHUCTAHHS TUX TEXHOJIOTTYHUX METOMIB, K1 MOXKYTh MiJBUIIUTH ii
HaJ1HICTh. [IpakTrka poOOTH NEepeaOBUX MIANPUEMCTB MTOKA3ala, 110
HaKpaiie BIINPAI[bOBYBAaTH KOHCTPYKIIIIO BUPOOY Ha
TEXHOJIOTIYHICTh Yy TPOIECI CTBOPEHHsS camoi KOHCTpykiii. Ilpu
bOMY JOCATAIOTHCS JUIOBUM KOHTAaKT 1 TBOpYa CIHIBAPYKHICTh
KOHCTPYKTOPIB 1 TEXHOJIOT1B.

AKTyallbHUM 3aBJaHHSAM € TIJABUIIEHHS 1 TEXHOJOTIYHE
3a0e3meYeHHss TOYHOCTI B  MamMHOOyAyBaHHI. TOYHICT Yy
MalIMHOOYAyBaHHI ~Ma€ BEJIMKE 3HAYEHHS JUId  IABUIICHHS
EKCIUTyaTaIlliHUX SKOCTEH MaIluH 1 JJIsi TOOYJIOBU TEXHOJOTTYHOTO
MPOIIECY 1X BUTOTOBJCHHS. 3 MIABHUIIEHHSIM TOYHOCTI 301IBIITYETHCS
HaAIIMHICT, MaIIWH. [[1IBUIIEHHST TOYHOCTI BUTOTOBJICHHS 3arOTOBOK
3HMXKY€E TPYAOMICTKICTH MEXaHIYHOI OOpOOKM 1 CKOpOUYy€ BUTpATy
Marepialy 4epe3 3MEHIIEHHS TMPUIYCKIB Ha 1i BUKOHAHHS.
[TigBUIIEHHS TOYHOCTI MEXaHI4HOi 00poOKHU CKOpOYy€
TPYAOMICTKICTh CKJIQJIaHHSI 3aBISIKU YacCTKOBOMY a00 TIOBHOMY
YCYHEHHIO MPUIIACOBYBAIBHUX POOIT, 3a0e3Medye B3aEMO3aMIHHICTh
JeTajel MallliH, a 1€ Y CBOI0 YepTy CTBOPIOE OCHOBY JIJIsI OpraHizalii
MOTOKOBOTO CKJaJaHHs. BaxkIMBOIO yMOBOIO BUPOOHMIITBA MAIlIMH Ha
Cy4acHOMY €Talll 1 B MallOyTHROMY € HE TUIbKH HaJiliHE 3a0€3MeUCHHS
HEOOX1HOT TOYHOCTi, aje 1 30epeXeHHs 11 MPOTITOM 3aJaHOTO
TepMiHY eKcIuTyaTallii MmamuH. Oco0IuBe 3HaAYCHHS Ma€ TOYHICTh MPHU
aBTOMATH3allli BUPOOHUIITBA. Y I[IbOMY BHUIAJKy HEOOXiJHA SIKICTh
MPOAYKIlI Ma€ BUXOJWTH HE BHACIIOK MHCTEITBAa pOOITHHKA, a B
pe3yJbTaTi CTIMKOI 1 HaIiHOT pOOOTH TEXHOJIOTIYHOTO 00JIaIHAHHA. 3
PO3BUTKOM aBTOMAaTH3allli BHPOOHUIITBA 3aBAaHHS OTPUMAaHHS
MPOAYKIli CTaOIIbHOI SIKOCTI CTa€ AeAail OlIbIl aKTyaJdbHUM. Horo
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BUpIIICHHS Mae 0Oa3yBaTHUCA Ha JOCHIDKCHHI TEXHOJIOT1YHHUX
¢dakTOpiB, 10 BIUIMBAIOTh HA TOYHICTh, JOKJIAJHOMY BUBYCHHI YMOB
poboTH OoOJlalHAHHS 1 OCHACTKM, a TAaKOX Ha BUIIYKYBaHHI HOBHX
MPOTPECUBHUX TEXHOJOTTYHUX METO/IIB.

BcranosnenHs 3amaHoOl TOYHOCTI — BIAIMOBIOAIbHE 3aBIaHHSA
KOHCTpYKTOpa. TOUYHICTh BHU3HAYAETHCS HA OCHOBI aHAI3y YyMOB
poOOTH MaIlIMHU 3 YypaxyBaHHSIM €KOHOMIKM 1i BHUTOTOBJEHHS 1
MOJIANIBINIOT EKCIUTyaTallll, a TAKOX TEOPETUYHUX 1 EKCIIEPUMEHTATLHUX
JAHUX 3 eKCIUlyaTallli MallMH aHaJoriyHoro Tumy. TO4YHICTb
BUTOTOBJICHHSI Ma€ TNPHU3HAYATHUCS BHUXOJAYM 3 EKCIUTyaTalliiiHuX
BUMOI' 10 MAIUMHHM, 3 YpaxyBaHHSM BUTPAT HA il BUIOTOBJICHHS,
TEPMIHIB CIIyKOH, a TaKOXX BUTpAT Ha ii €KCIUTyaTallito, SKI0 BOHU
3aJieKaTh BIlJ TOYHOCTI BUTOTOBJICHHS. [lins 0OrpyHTOBAaHOTO
BUPIIICHHSI MUTAaHHS PO JIOUUIBHY TOYHICTh BUTOTOBJICHHSI MalluH
HEOOXIIHO B TOJAJIBIIOMY PO3POOJIATH METOJMKHA PO3PaxyHKIB,
30UpaTd 1 CHUCTEMaTU3yBaTH EKCIEPUMEHTAIbHI 1 BUPOOHMUI
MaTrepiajiv 3 METOK CKJIaJJaHHS HOPMATHUBIB 1 JIOBIAKOBUX B1JJOMOCTEN
JUIST MallldH JIaHOTO THUIy B KOHKPETHHX CKCIUTyaTalliiHUX 1
BUPOOHUYHUX YMOBaXx.

122.TexXHONOT I YAl 3aBagaHH

TexHlyHUN TTporpec y MalMHOOYAYyBaHHI XapaKTePU3YEThCS HE
TUIBKM TOJINIIEHHSIM KOHCTPYKIIM MammH, ajne 1 Oe3nepepBHUM
BJIOCKOHQJICHHSAM TEXHOJOrii iX BUpOOHUITBA. Bin mnpuiHATO1
TEXHOJIOT1l BHPOOHHMIITBA 3ajiekaTh HAJIIMHICTH pOOOTH MalluH, a
TaKkoXX  EKOHOMIYHICTh  iX  eKkcruryararii. PO3BUTOK  HOBHX
MPOTPECUBHUX TEXHOJOTIYHUX METOJIB CHOpPHSE€ KOHCTPYIOBAHHIO
OUIBII JIOCKOHAJIMX MAIllMH, 3HW)KEHHIO I1XHbOI COOIBapTOCTI Ta
3MEHIIIEHHS BUTPAT MpaIli Ha iX BUTOTOBJICHHS.

besnepepBHe 3pOCTaHHS BITYM3HSHOTO MAITMHOOYTYBaHHS
CTaBUTh TEpEJ] TEXHOJOTaMH Psifi MNOJANBIINX AKTyaJbHUX 3aBIaHb
YAOCKOHAJICHHSI  3arOTIBEJBHMX TMPOIECIB JII MaKCHUMaJIbHOTO
HaOMKeHHsT (OpMHU 3aroTOBOK 10 KOH(irypaiii roTroBuX AeTaiei,
MMIJIBUIIEHHS] TOYHOCTI 3aroTOBOK Ta MOJINIIEHHS SKOCTI IXHBOTO
MIOBEPXHEBOTO Iapy. Bin BUpilieHHS 1TUX 3aBJaHb 3aj€XaTh BUTpaATa
Martepialy Ha BUPOOJICHY MPOAYKIIiIO, IKICTh BUTOTOBJICHUX JCTaJcH,
KUIBKICTh Opaky y BUPOOHMIITBI, TPYJIOMICTKICTh, COOIBApTICTh
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MoAaibIIol OOpOOKH pI3aHHSIM 1 MOXJIMBICTH il aBTOMAaTH3aIlli,
TPUBAJICTh LMKy BUTOTOBJICHHS MAIIMHU B IUJIOMY, a TaKOX ii
cob6iBapticTh. KoedilieHT BHKOpUCTaHHS MaTepially mpu oO0poOil
JeTaneil MalluH MOPIBHSIHO HEBUCOKUH; Y MAaCOBOMY BUPOOHHUIITBI BiH
nopiBatoe 0,85; y cepiitHomy 0,7, a B OJMHUYHOMY (BKJIIOYAIOYH
Bakke  MamuHoOymyBaHHs)  0,5-0,6.  3aranpHuii  KOe]ILIEHT
BUKOPUCTAHHS MaTepiany, sSIKUM BHU3HAYAETHCS BIJHOIIEHHSIM MacH
IeTajgl 10 Macu BHXIJIHOTO MaTepiady, 3 SKOT0 BHKOHYETHCS
3aroTOBKa (3JUTOK, MPOKAT JJIsl Tapsiuoro MITAMITyBaHHS), 1€ OLIbIII
Hu3bkuit (0,3-0,4). 3agana AKiCTh MalIUH 3a0€3ME€UyEThCS HE TIJIBKH Y
chepi MeXaHOCKIa1abHOTO BUPOOHHUITBA. [i OCHOBY 3aK/IaJal0ThCsl B
3aroTIBEJIbHUX Iexax. JIs MABHINECHHS SKOCTI JeTajed HEOOXIITHO
MOKpaIlyBaTH XapaKTEpPUCTHKHW 3aroTOBOK 3a BCIMa SKICHUMH
MOKA3HUKAaMHU (TOYHICTh, 3HOCOCTIMKICTb, CTPYKTYpa, IiJABUIICHHS
CTaTHYHOI BTOMHOI MIITHOCTi, YCYHCHHS 3aJIMIIIKOBUX HANpPYT Ta iH.), a
TaKOXX CTaOLII3yBaTH iX, IO BXKIHUBO IJiI YMOB aBTOMAaTH30BAHOTO
BUpPOOHUIITBA. BiTHOCHA TPYyJOMICTKICTh OCHOBHHX €TalliB BUPOOHU-
4oro Mpolecy B MalIMHOOYAyBaHHI Oe3mepepBHO NEPEPO3NOILIsi-
€TbCs. TPYIOMICTKICTh CKJIaJIaHHS, 110 Ma€ TEHACHIII0 0 MOAalb-
moro 3poctanHs, cTaHoBUTH 25-30 %; TpyAOMICTKICTH OOPOOKH
pizanusim nocsarae 40-50 %, a 3pocTaroua TPYJIOMICTKICTh 3arOTiBEb-
HuX TmporeciB 20-25 %. Takum dYwuHOM, 3aBHaHHS TABHINCHHS
NPOAYKTUBHOCTI TMpami 1 3HWKEHHS COOIBapTOCTI  MPOIYKIIil
3aroTiBEJIbHUX 11€XIB HaOyBa€ BEJMKOro 3HadyeHHs. OCHOBHUM ILIAX
BUPIIIEHHS 1OTO 3aBJaHHS — BJIOCKOHAJEHHSA TEXHOJIOTTYHUX
MPOIIECIB BUPOOHMIITBA 3arOTOBOK, 1X MeXaHi3allisl 1 aBTOMaTHh3allisl.
JIns yMOB aBTOMATM30BAaHOTO BHUPOOHUIITBA HANOIIBII MEPCIEKTUB-
HUMHM € Oe3MepepBHI TEXHOJIOTIYHI Mpouecu. BoHM € HaWKpamioro
OCHOBOIO CTBOPEHHS KOMIUICEKCHUX aBTOMATHYHUX JIHIA IS
BUPOOHUIITBA 3arOTOBOK, & TAKOX JiHIHN, K1 00'€ JHYIOTh BUTOTOBJICH-
HS 3arOTOBOK 1 IX MOJAJIbIIIY MEXaHIYHY OOpOOKY. Y raimy3i TeXHOJIOT1i
MEXaHIYHO1 OOpOOKHM aKTyaJJbHUMU 3aBIaHHSMH € T1JIBUIICHHS
TOYHOCTI OOpOOKH, SKOCTI NMOBEPXOHb JETalled MalluH, MPOTyKTHUB-
HOCT1 1 peHTa0EIbHOCTI, a TaKOK aBTOMAaTH3aIlisl MPOIIECIB 00OpOOKH,
BJIOCKOHAJICHHS Ta poO3po0Ka HOBUX IPOTPECUBHUX METOJIB 1
MIPOIIECIB.

[TinBUIIEHHST  TOYHOCTI  OOYMOBIIOETHCS  O€3MEPEPBHUM
3pOCTaHHSAM BHUMOT JIO HOBMX MAIlIMH, a TaKOX THUM, 110 OCHOBHHIA
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o0CsT MEXaHIYHOI 0OpPOOKH TepeMIIIyeThCsl Y cdhepy 03A00TI0BaATBHIX
onepaiiii y 3B'S3Ky 3 YJOCKOHAJICHHSIM TEXHOJIOT1l BHUTOTOBJICHHS
3aroToBOK. TOYHICTh MIABUIIYETHCS MPHU 301IBIIEHHI 1 BUPIBHIOBAHHI
’KOPCTKOCTI TE€XHOJIOTIYHOI CHCTEMH; 3MEHIIIEHHI PO3MIPHOTO 3HOCY
pl3aIbHUX  IHCTPYMEHTIB;  CKOPOYEHHI  IMOXMOOK  HACTPOWKH
TEXHOJIOTIYHOI CHCTE€MM, 3MEHIIEHHI 1iI TeIloBUX jAedopmariii;
CTBOPEHH1 aJanTUBHUX 1 CAaMOONTIMIZYIOUUX CHUCTEM YIIpaBIiHHS
TOYHICTIO, & TaKO>X BCTAHOBJICHHI paIliOHAJTLHUX BHUMOT JO TOYHOCTI
BepcTaTa 1 pi3ajibHOTO THCTPYMEHTY. Y KOKHOMY OKPEMOMY BUIMAAKY
HEOOX1IHO MpOaHai3yBaTH MOXJIMBOCTI 3MEHILICHHS TEPBUHHUX
noxuOOK O0OpOOKM 1 BHU3HAYUTU CyMapHy NOXUOKYy. Po3BHTOK 1
BJIOCKOHAJICHHS TMOJIOHUX PO3PaxyHKIB BaXJIMBI B IOTOKOBOMY 1
aBTOMAaTH30BaHOMY BUPOOHHUIITBI JJIsI OOTPYHTYBaHHS TEXHOJIOTTYHUX
plILIEHb, BCTAHOBJICHHS! ONITUMAJIbHUX JOMYCKIB HA MPOMIKHI pO3MIpU
3aroTOBOK 1 YIIPABIIHHS TOUHICTIO.

Ha ocHOBI 1mojanbIIoro BUBYEHHS SKOCTI MOBEPXOHb JeTalIeH
MaliuH Ma€ OyTH po3poOsieHa HEoOX1JHA KOHCTPYKTOpaM METOAMKa
BCTAHOBJICHHSI ONTHUMAJIBHOT  SIKOCTI TOBEpPXHI 3a BciMa ii
MOKa3HUKaMH (IIOPCTKICTh IMOBEPXHI, MIKPOTBEPAICTh 1 CTPYKTypa
MOBEPXHEBOTO IIapYy, 3aJTUIIKOBl HATPYTH B MOBEPXHEBOMY IIapi) Juist
3aIaHUX KOHKPETHUX YMOB POOOTH 3’€IHAHUX JeTayieil. TexHonoru
MaroTh 3a0e3leuyBaTu IijdecnpsiMoBaHe (OPMYBaHHS IMOBEPXHEBOTO
mapy 13 3aJaHMMH  KOHCTPYKTOPOM  BUPOOy  CTaOUIbHUMU
BJIACTUBOCTAMHU METOJIaMH TEXHOJIOTIYHOTO BIUIUBY B IIPOIIEC]
00poOku. HeBupileHUM 3aBJaHHSIM 3aJUIIAETHCS PO3POOKA MIBUIKUX
1 e(DeKTUBHUX METO/IIB BUPOOHUYOI OI[IHKU SIKOCTI MMOBEPXHI 3a BCiMa
il OCHOBHMMHM TMOKa3HUKaMH. [[ikaBUM € HOCIIJPKEHHS TEeXHOJOTi4-
HOTO YCHAJKyBaHHSI BJIACTUBOCTEM BHUXIAHOI 3aroTOBKH TOTOBOIO
JETA/UII0 1 BU3HAUYEHHS 3aKOHOMIPHOCTEH TEXHOJIOTIYHOTO YCHaAKy-
BaHHS IJI YIPaBJIiHHS HUM IIPU NOOY0B1 TEXHOJOTTYHUX MPOIECIB.

[IpoayKTUBHICTH Mpalli Ta PEHTA0ENbHICTh BUPOOHUIITBA
MIJBUIIYIOTECS B Pe3yJbTaTl JOCTIIKEHHS METOJIB 1HTeHCHU(IKaIlil
TEXHOJIOTTYHUX TIPOLIECIB HUISXOM MIJABUIIEHHS PEXHUMIB pOOOTH
oOJlaJIHaHHS;, 3aCTOCYBaHHSI 0araTOIHCTPYMEHTHOI'O YCTaTKYBaHHS 1
0aratoiae30BUX 1HCTPYMEHTIB, IIBUIKOIIMHUX HPUCTPOIB; parlioHaIb-
HO1 MOOYJ0BU omepaliii oOpoOKH; 3MEHIICHHS 00CATY MEXaHIYHO1
OOpOOKH HUISIXOM 3aCTOCYBaHHS O1IbII TOYHUX 3arOTOBOK; PO3BUTKY
MMOTOKOBUX METOMIB POOOTH; TMOIIYKY HOBHX 1 PO3BUTKY ICHYIOUHX
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BHCOKOIIPOAYKTUBHUX 1 €KOHOMIYHUX METOIIB 00poOKu (0O0poOHOI,
3MIIHIOBAJIBHOI, 0€3 3HATTS CTPYXKH, IJs BaXKOOOPOOIIOBaHUX
MartepiajgiB — eJaeKTpodi3udHOoi Ta elekTpoxiMmiuHoi). Habenenwuit
NepetiK 3ax0/AiB MpU IIIAHOMIPHOMY 1 KOMILJIEKCHOMY 1X 3/1MCHEHHI
J03BOJISIE 3HAYHO TMIJABUIIMTUA TMPOAYKTHUBHICTh Mpaill 1 3HUZUTH
c001BapTICTh MPOAYKIIIi, 1110 BUTYCKAETHCH.

Posmupennst apromaTu3zailii BUPOOHUYMX MPOIIECIB JO3BOJIUTH
HE TUTbKU MIJABUIIUTH SKICTh MPOIYKIIi 1 3HU3UTH ii COOIBApTICTh, a U
BUBUJIBHUTU poOOUYy Ccuily. ABTOMAaTH3allisi Ma€ IPOBOJIUTUCS HE
TITBKM B MacoBOMY, aj€ TaKoX Yy CepiiHOMY 1 OJUHUYHOMY
BUpOOHULITBI. OCHOBOKO i il 3AIMCHEHHS MaloTh OYTH TOYHI
TEXHIKO-€KOHOMIYHI PO3paxyHKH. Y MacoBoMy 1 cepiiHOMY
BUPOOHHUIITBI Tpebda MIMPOKO 3aCTOCOBYBAaTH HAMIBABTOMATH 1
aBTOMATH, arperatHi BepcTaTh, aBTOMATUYHI JIIHII 1 CHCTEMHU MallluH,
0 3a0e3MeuyyroTh MEXaHI3allll0 Ta aBTOMAaTH3allll0 BCIX MPOIIECIB
BUPOOHUIITBA 1 OCOOJIUBO JOMOMIKHHUX, TPAHCIIOPTHUX 1 CKIIAJCHKUX
omepaiii. Bennka yBara Mae mpUAUIITHCS TEpeHANIaroKyBaHUM
3aco0am aBTOMaTH3allii 1 3acobaM rpynoBoi 00poOku. B oguHuuHOMY
1 Ip1OHOCEPIMHOMY BUPOOHHMIITBI HEOOXIJTHO MIMPOKO BHKOPHUCTOBY-
BaTU BEPCTaTH 3 TMPOTPAMHUM yOPABIIHHAM, Y TOMY YHCIHI
Oararoonepaiiiini Bepctatu. I[llupoko HEOOXiAHO 3aCTOCOBYBATU
MEXaHI30BaHI 1 AaBTOMATHM30BaHI TEXHOJOTIYHI KOMIUIEKCH 3
aBTOMATUYHOIO cucTeMoro ympaBimiHHA Bigx EOM. 3 wMertoro
MexaHi3alii 1 aBToMaTu3amii BaXKuX (Pi3MYHUX 1 MOHOTOHHUX POOIT
3100yBaTUMYyTh 3HAYHOTO MOILIMPEHHS HA BCIX €Tamax BUPOOHHUIITBA
aBTOMATUYHI MAaHIMyJISATOPU 3 MPOTPAMHUM YIpPaBIiHHAM. PO3BUTOK
aBTOMAaTH3aIlli BUKJIMYE PO3POOKYy HOBHUX CTPYKTYPHHUX CXEM 1
KOMIIOHYBaHb OOJIa[IHAHHS, a TaKOX TMOJAJIbIIEe BIOCKOHAJICHHS
pi3aJIbHUX IHCTPYMEHTIB 1 3aC001B TEXHIYHOT'O KOHTPOJIIO.

[Iporpec y mamumHOOyAyBaHHI BUKJIMKAE HEOOXIAHICTh 4YaCTOI
3aMIHM OCBOEHHMX y BHUPOOHHMIITBI MAIIMH HOBUMH, OUIBII
nockoHaMMU. [ligroToBka BUPOOHMIITBA HOBOI MAIIMHHU, MPOTE,
notpeOye  TpuBajmoro yacy. i  OPUCKOPEHHS  PO3POOKH
TE€XHOJIOTTYHUX MPOIIECIB BUTOTOBJICHHS CICIiaIbHUX JIeTalIe Oy1yTh
OUTBII MIMPOKO BUKOPHCTOBYBATHCS OOUMCIIOBaiIbHI 3acoou (EOM),
Kl HaJaayTh 3MOTY BHpIIIyBaTH OKpeMI 1 3arajbHi 3aBJaHHS
NpOeKTyBaHHs. BOHU HE TibKU Oy1yTh €KOHOMUTH Yac 1 BUTpPaTH Ha
NPOCKTYBaHHS, a W JI03BOJIITH OTPUMAaTH ONTHMAJILHUM BapiaHT
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TEXHOJIOTIYHOTO  MpOIleCy. 3HAUYHMM 4Yac  BUTpPAYAEThCA  Ha
BUTOTOBJICHHSI CIELIAJILBHUX MPUCTPOIB Ta I1HIIOTO OcHAcTku. Ha
IIbOMY €Talmi Yac CKOPOYYIOTh, 3aCTOCOBYIOUM THIIOBY 1 3BOPOTHY
OCHACTKy, a TaKOoX HOpMai3aliio 1 yHi(pIKalilo TEeXHOJOTTYHOI
OCHaCTKMU Ta 11  eneMeHTIB. Po3BuUBaTUMETbCS ~ TEXHOJOTIS
MPUCKOPEHOTO BUTOTOBJICHHS CHeEliaibHOT ocHAacTku. IlepeOymoma
BUPOOHUIITBA Ha BHUIYCK HOBUX BHPOOIB MPUCKOPIOETHCS TpU
HAssBHOCTI THYYKOT'O IIBUIKONEPEHAIAr0PKYyBaHOTO OONagHAHHS 1
IIPH MOYJIMBOCTI IIBUJIKOI 1 JICTKOI IMepecTaHOBKH Horo B 1iexy [11].

MfuTaHHA A4Nd9 CaMOKOHTpPOANW

1. Ha3BiTh OCHOBHI OpraHizaliiiHO-TeXHIUH1 3aBJIaHHI
MalIuHOOY TyBaHHS.

2. Y doMy TIOJsATa€ TOJIOBHE 3aBAaHHA KOHCTPYKTOpa B
MalIMHOOY1yBaHH1?

3.Jmg  doro  HEOOXIOZHE  IMIABHUINCHHS  TEXHOJOTIYHOTO
3a0e3IIeYeHHST TOYHOCT1 MaIIuHu?

4, [llo mae Ha MeTI PO3IMIMPEHHS aBTOMATH3aIlli BUPOOHUYMX
npoleciB?

5. Ha3BiTb OCHOBHI T€XHOJIOT14YHI 3aBJaHH MAIIMHOOYIyBaHHS.
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PO 3 4 113
MpomMmumcnosBe ni gnpumemMcTBO I HaBKaOoO

13.LEKO/MOT i Y4YHWWP oPBavk TUpepH H i TB &P 0 6 H "

[Ipy po3MillieHHI TPOMHUCIOBUX TIJNPUEMCTB BPaXOBYETHCS
O0arato TpaAWIIMHUX EKOHOMIYHMX (PAaKTOpPIB — CHPOBUHHHIA,
NaJMBHO-CHEPTEeTUYHUM, BOJHUM, (DAKTOP HAIBHOCTI poOOYOi CHIIH,
CIOKUBUUM, TPAHCIOPTHUM. 3aJ€KHO BIiJI 3HAYEHHSI KOXKHOIO 3 HUX
BUJIJISETHCS Tpyna MATEPIAIOMICTKUX MIANPUEMCTB, J€ BHUTparta
CUpPOBMHU HabaraTto TepeBHINy€e O0O0CAT BHPOOIEHOI TOTOBOI
npoaykilii. JIo HMX MOXKHA BIJHECTH METAIYpPrifiHI MOiAIPUEMCTBA
MOBHOTO METAJIYpPTrifHOTO IMKIYy, B SKUX BUTpaTa CHUPOBUHU
CTAaHOBUTH HE MEHINE 2,5 T HA TOHHY BUPOOJEHOTO METaly; 3aBOAM,
MIANPUEMCTBA 3 BHUIUIABKHM MiJl 3 KOHIIGHTpAaTiB — a0 7,5 T, HOesKi
MIJNPUEMCTBA  XIMIYHOI,  XapyoBOl  raimy3eil  MPOMMCIOBOCTI
(BUpOOHMIITBO  COAM, KamidHMX JOOpWB, TIepBUHHA 0OpOOKa
CIJICBKOTOCTIOIAPChKOI CUPOBUHM). BYIIBHULITBO MaTepialoMiCTKUX
rajiy3eil OpIEHTYEThCA Ha OJU3BKICTh JIO CHPOBHHHHUX 0a3, 1100
YHUKHYTH HaJIMIPHO JAJIEKUX 1 JOPOTUX MEPEBE3CHb.

['pyna eHeproeMHUX BUPOOHHUIITB MOTpeOye BETUKOI KITBKOCTI
CJICKTPOCHEPTii, MaTMBHO-CHEPTETUYHI BUTPATU B HUX € OCHOBHUMHU B
CTpYyKTypi BuUTpaT, nocsraroun 30-45%. Haidiaem sckpaBuit
IPUKJIA], €HEPrOEMHOIO BHPOOHUIITBA — AJTIOMIHIEBI MIIMNPUEMCTBA,
K1 BUTpadaroTh 10 16-18 Tuc. kBT'rom enexTtpoeHeprii Ha TOHHY
BUpPOOJIEHOTO aNIOMiHiI0. IX po3MilleHHs 3a3Buuaii NpUB'A3aHE N0
JoKepe BUPOOHUIITBA JenieBoi enekTpoeHeprii — Benukux ['EC.

DakTop TPYJAOMICTKOCTI MA€ HA yBa3l BEJIMKI BUTPATH Tpalll AJisl
BUIIYCKY  OJWHMIII  TOTOBOi  MPOAYKIIii, 0COOJIMBO  mpalll
BUCOKOKBaJi(pikoBaHOi. TpyIOMICTKI MIAMPUEMCTBA OPIEHTYIOTHCS HA
MPOMUCIIOBI IIEHTPH, IO BIAPI3HAIOTHCS HE TIIBKU HASBHICTIO
pobouoi cuiu, a W 3akiajgamMu 3 11 MIATOTOBKH, HABYAHHS, MAOTh Y
CBOEMY PO3IOPS/PKEHHI MEPeXY HayKOBO-AOCTITHUX, MPOEKTHUX
IHCTUTYTIB, Jaboparopiid. Jlo TpPyAOMICTKHX MOXKHA BIJTHECTH
OUTBIIICTh NIANTPUEMCTB MAIIMHOOYTyBaHHS, JIETKO1, XapuoOBOi, Oarato
BUPOOHUIITB XIMIYHOI TPOMHUCIOBOCTI.

BaxnuBy posib Bifirpae BOAHHMM (akTOp, OCOOIMBO TIpH
PO3MIIIEHH] TMIANPUEMCTB XIMIYHOI IIPOMMCIOBOCTI, Ji¢ BOJia €
CKJIaJJOBOIO TEXHOJIOTIYHOTO MPOLIECY.
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Jlo HalBaXTUBIIIUX, y PAl BUIAJKIB BU3HAYAIbHUX, (DAKTOPIB
PO3MIIIIEHHS OCTaHHIMH NECATWIITTIMHA JIOJIaBCs dakTop
CKOJIOTTYHHMM, 10 mepeadadae Taki acriektu [18]:

- BpaxyBaHHsSI MOXJIMBUX HETaTUBHUX HACIIAKIB BiJ podoTH
MIPOMUCIIOBOTO MIAMPUEMCTBA JJISI IPUPOJAHOTO KOMIUIEKCY B IIJIOMY,
OKpPEMHX MOr0 KOMIIOHEHTIB - aTMOC(hEpH, BOAHUX JKEPEJI, [PYHTIB;

- ypaxyBaHHSI CyMapHOTO BIUIMBY BUKHJIIB PI3HUX MIIMPUEMCTB,
PO3MIIIIEHUX HA OJHIN TEPUTOPII;

- ypaxyBaHHS CHEIU(IYHUX BUMOT JO YHUCTOTH IPHUPOJTHOTO
CEpEeIOBHINA TTPU PO3MIILIECHHI ACSKUX Tally3ei BUPOOHUIITBA 3 OTJISAY
Ha MacmTaOu 1 XapakTep HOro BIUIMBY Ha MPUPOJHUM KOMILIEKC,
3710POB'sS JTIOUHM.

Exonoriunuii  ¢akTop 3Myllye€ BpaxOBYBAaTH MOKJIMBOCTI
PO3BUTKY BHPOOHHWIITBA Ha TEBHIA TEpUTOPii. SIKIMIO 3 €KOHOMIYHOI
TOYKH 30py PpO3MIIIeHHS Ta (QYHKIIOHYBAaHHS IIANPUEMCTBA €
e¢(eKTUBHUM, TO 3 €KOJIOTIYHOI BOHO MOXKE JaTH PI3KO HETaTUBHUU
pe3ymbTar.

13.2Bnnnse NPOMMUCTOBMUX ni gnpunmemcT
cepes e, 3 4O0opoB' A4 NKOAOWUHMN

B3aeMOBITHOCHHM CYCHIJIBCTBA 1 MPUPOJU TOJSATAIOTH Y TOMY,
0 (paKTopu €KOHOMIYHOTO 3pPOCTaHHS — TPYJIIOBI pecypcH, 3acodu
BUPOOHUIITBA 1 IPUPOJIHI PECYPCU — Y KOMIUJIEKCI BUKOPUCTOBYIOTHCS
CYCHIJICTBOM JIJIsl PO3BUTKY BUPOOHUIITBA. [[MTaHHS B3a€MOBITHOCUH
CYyCHIJIbCTBA 1 NPUPOAM Ta BUKOPUCTAHHSA MPUPOJHUX PECYpCIB
CTalOTh JeNalll akTyalbHIIUMU. [ 1e 3po3ymigo, TOMy IO 3
PO3BUTKOM BHPOOHMIITBA BWJIYy4alOThCSA Jedanl HOBI OaraTcrBa
NPUPOAU, 3pPOCTAE BAPTICTh CUPOBUHM, 30UIBIIYETHCA KIUIBKICTh
BIJIXO/IIB, sIKI BUKHJAIOTHCS B HABKOJMIITHE cepefoBuiie. OnHaK, 1 11e
OUYEBHUIHO, OyJI0 O HEMpaBUJILHO BUPINIYBATU MPOOIEMHU 30epeKEHHS
pecypciB 1 cepeoBHUIIA NIISIXOM IPUITMHEHHS 301IbIIICHHS a00 HaBIThH
CKOpPOUYEHHsI 00cAriB BUPOOHMIITBA. Takl TPUITYIIEHHS CyIlepeyaTh
3aKOHOMIPHOCTSIM PO3BUTKY JIFOACBKOTO CYCIUJIBCTBA 1 MPAKTHYHO
HE3A1MCHEHHI.

OTxe, BUHUKAIOTh JBI B3a€EMOMOB'S3aHl MpOOJIEeMHU: mepiia -
BIUTUB OOMEKEHOCTI MPUPOJHUX PECYpCiB Ha 1X BHUKOPUCTAHHS 1
PO3BUTOK CYCHUIBHOTO BUPOOHUIITBA, 3pOCTaroue 3a0pyJaHEHHS
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CepeOBHINA; Apyra — HEOOXITHICTh PO3POOKH KOMIUIEKCY 3axOJiB
o0 JIKBigamii 1i€i HeOe3MmeKu sl MOJAJIbIIOTO PO3BUTKY
cycmigbcrBa [18].

[IpupoiOKOpUCTYBaHHS Ma€ 3arajbHUM XapakTep, OCKUIbKU
OyIb-KUW BUI JISJIBHOCTI JIOJEH BUKJIMKAE€ 3MIHHM TPUPOIHOTO
cepeqoBUIlla. Y CKIAJHECHHS B3a€MO3B'SI3KIB Y MPUPOJHUX, BUPOOHU-
9uX 1 COIaJIbHUX CHCTEMaxX, 3POCTaHHS MPIOPUTETY HPHPOIOTOC-
MOJAPCHKHUX 3B'I3KIB BUKJIUKAIOTh HEOOXITHICTD 1X PETryTIOBaHHS.

IIpuponHe cepenoBHIlle — HEBIJ'€éMHA YMOBA KUTTS JIOAUHH 1
CyCHITBHOTO  BHUPOOHHWIITBA, OCKUIBKM BOHO €  HEOOXIJTHUM
CEepEJOBHUILEM ICHYBAaHHS JIIOAUHUA 1 JDKEPEJIOM MOTPIOHUX iH

pecypciB. Ilpuposa B mmpokomMy poO3yMiHHI — 1€ BeCh CBIT Yy
Oararorpa”Hocti #oro ¢opm, TOOTO B LbOMY IUIaHI JIIOJIUHA €
YaCTUHOK TPUPOAM, Yy BYXKYOMY PO3YMIHHI — CYKYIHICTb

HATypaJIbHUX YMOB ICHYBaHHS JIIOJICHKOTO CyCH1IbCTBA.

Ilin BHJIMBOM JIIOAWMHU  BiAOYyBalOThCS  BEJIWYE3HI 3MIiHU
NPUPOJHOTO CEpPEJIOBUINA, 3 YUM IOB'si3aHAa HEOOXIJIHICTh HOTO
oxopoHu. Y XX CT. JIOJMHA MPOKJIaJa HOBI IUISXU NEPEMIIICHHS
€HEeprii 1 peyoBUHU B reorpadiuHiii 00OJOHII, MOJAEKYIU 3HAYHOIO
MIpOI0 TOPYIIMBIIM €KOJIOTIYHY piBHOBary. BenuuesHi macmrabu
3MiH, SIKI BHOCHUTh Cy4yacHa JIOJJMHAa B TMPHUPOJHI YMOBHU Ha 3eml,
nependayaB 1€ HAa TOYaTKy CTONITTS  BUJATHUN  BUCHUU
B. I. Bepnaacekuidi. CnpaBzai, B HpuUpoAl JeHynaiis (pyHdHYBaHHS)
IPaHITHUX CKeJlb BiIOyBaeTbes 31 MBHUIKICTIO 1 T 3a 6 THUC. pOKIB, a
JI0/IMHA 32 JOTIOMOTOK CHPSIMOBAaHUX BHUOYXIB 1 CYYaCHOI TEXHIKU
3MIHIOE penbed MUTTEBO. TiNbKHM 32 ONMH PIK JIIOJUHA TPU OpaHIl
n011iB, OyJiBENLHMX i TipHMYKMX POOOTAaX mepeminye moHan 4 Tuc. Kkm®
IpyHTY, BUA0OyBae 3 Haap 3emu 0nusbko 100 mipa T pyau, 3adupae
Ha TOCIOAApPChKO-MOOYyTOB1 moTpedu 13 % pidyHOTO CTOKY, CHAIIOE
8,5 MJIpZT T YMOBHOTO TajiiBa, BUIUIaBisie 800 MIH T pi3HUX METAIB,
BUpPOOJsie O0nu3bko 60 MIIH T HEBIJOMUX y MNPUPOJI CHUHTETUYHUX
MarepiaiiB, po3kuaye Ha noisix moHax 500 MiaH T 100puB 1 3 MJIH T
PI3HUX MECTULMIIB, 3 AKUX 1/3 3MUBAETHCS MOMIAMH Y BOJOWUMH 1
3aTPUMYETHCA B aTMOcdepi.

[{opiuHo 3 Hamp 3emili BUAOOYBAETHCS OLIbIIE €JIEMEHTIB, HIXK
BKJIIOYA€THCS B O10JIOTTYHUM KpyrooOir: kaamito — B 160 pasis, pTyTi —
110, cBunIO — 35, Mum'siky, propy — 15, ypany — 6, onosa — 5, miji —
4, monioaeny — B 3 pasu. 3a 10 Tuc. pokiB 0 HEOJITY, KOJIH MOYaIH
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PO3BUBATUCS €KCTEHCHUBHE TBApUHHHUITBO 1 BUPYOHO-BOTHSHA
CHUCTEMa 3eMJIEpOOCTBa, JIIOJACTBO CKOPOTHJIO IUIOIIY JIICIB Y/BIdi,
IIPpUYOMY OCOOJIMBO OYypXJMBO II€H IIpoliec BiOyBaBCS B OCTaHHI
200 pokis. OcBo€eHHs JIOIMHOIO 3emui (mpomwucy,
CLILCBKOTOCIIOAAPCHKI, J1CO3aroTiBEbHI, TPAHCIIOPTHI MiANPHUEMCTBA,
rippuyl BUpoOku Tomo) ckiagae 60 % mnoBepxHi cymii. [edinur
3eMEJIbHUX YTiAb 1 CKOPOUEHHSI IUIONII JIICIB MPHU3BEJIH 10 TOTO, IO
3amacu (¢iToMacu 3a ICTOpUYHUN Tmepios (0cOOIMBO 3a OCTaHHI
CTOJIITTS) 3HU3WIKNCH O1IbII HIXK HAa OJIHY YBEPTh.

['muboki 3MiHM TPUPOJHOTO CEPENIOBMINA IMiJ  BIUIUBOM
rocHoapCchKoOi AISTIBHOCTI MIJPUBAIOTh PIBHOBAry, sika CKjajacs 3a
TPUBAJIMI TEPIOJT HOTO MPUPOTHOTO PO3BUTKY. Y Oararbox perioHax
3eMHO1 KyJi MOJI0HI 3MIHU MPU3BEIU 10 3a0pYIHEHHS CepeloBUIIA,
3HUKHEHHS 0araTbOX BHIB POCIWH 1 TBAPUH TOIIIO.

JIxoICTBO MPOTSTOM YCI€l CBOET ICTOPii HEOJHOPA30BO BCTYMHAIO
B MPOTHOOPCTBO 13 CWJIAMH TPUPOAH, SKE CTaBaJIO MPUUYUHOIO
KpU30BUX  cuTyalid. HalitumoBimmMu B MUHYJIOMY  OyiH
MIPOIOBOJIHY1 KPHU3H.

[IpoTsiroM TpuBanoi 1 CKIAIHOI 1CTOPIi PO3BUTKY JIOJICHKOIO
CyCHIJIbCTBA B PI3HUX paloHaX 3€MHOI Kyl KpPHU30Bl CHTYyaIlli
BUHUKQJIM I1Ie Oarato pasziB, aje JIOAW 3HAXOJWIM 3 HHUX BHXIJ,
poO3po0JIsitour  HOBI  CIOCOOM  BUPOOHUIITBA, HOBI  METOJHU
BUKOPUCTAHHS €HEPTii, OCBOIOIOYHN HOBI BUY MPUPOJIHUX PECYPCIB.

OnHak cydacHa €KOJIOTi4Ha CHTyallid JOCUTh YHIKaJIbHA,
OCKUIbKH 3HAYHO 30UIbIINIACH IHTEHCUBHICTD 1 3MIHUJIACA cama CyTh
BIUIMBY JIIOAMHU Ha TIPUPOJIHE CEPeJAOBHINE. 3HAYHE 3POCTAHHS
HACEJICHHS TUTAaHETU TATHE 32 COO0I0 HU3KY MPOoOJieM, YHUKHYTH SIKHX
HEMOKJIMBO. Bjke ChOro/iHI 30UIbIICHHS BUPOOHUIITBA MPOIYKTIB
XxapuyBaHHs Ha 3emii 3ynuHwiocd. JloOpuBa 1 cenekuis cebe
Buuepnanu. Y CHIA 3MeHIIylOThCS 300pH KYKYpyI3W Ta 1HIIUX
3epHOBUX. [IpunuHunocs 3poctanHsi BpoxkaiB B fAmnonii 1 B Kwurai.
Kpainu mocTpaasHChbKOTO MPOCTOPY MPOJOBKYIOTH O€3MpelieaeHTHI
3aKymiBail 3epHa. KapauHanbHO HOBHUX TEXHOJIOTIN I 30UIBIICHHS
BUPOOHUIITBA 3€PHOBUX KYJIbTYp HayKa HE 0auuTh.

['onoBHUI (yHIAaMEHT >KUTTS — IPYHTH — BCIOJAM Ha 3emill
IerpaayoTh, 3MEHIIYIOThbCS 3a Iuiomero. He MeHm apamaThyHa
CUTYyallisl 3 BOJIOI0. Y MOCYIIJIMBHUX 30HAX BOJIM HE BUCTAYa€ TaK CaMo,
gk 1 xmiba. [IBuakuMu TemmamMu BUHUINYIOThCS Jiicu. Hampukiman,
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TPOMIYHI JIICK 3MEHIIYIOThCA IIOCEKYHIU Ha IUIONTy (yTOOIBHOTO
nos. 3a Takux TeMmiB y [liBaenniit Amepuiii Ta Adpuili 1ux JiciB HE
3aMIuThea Bxke depe3 40 — 50 pokiB. 3HUINECHHS JIICIB MPU3BOIUTH
710 €po3ii IPYHTIB, MJIaHETAPHUX 3MIH KJIMATY, MaTOJOTIYHUX 3MIH Y
POCJIIMHHOMY 1 TBAPUHHOMY CBITI. SIKIIIO Ha MOYATKy CTOJITTS 3HUKAB
OJIMH BUJI TBAPHUH 3a PiK, TO 3apa3 OJWH BHJ TBAPWUH 3HHUKAE IIOTHSA. |
el TpoIeC MPHUCKOPIOEThCS. B €Bpomi mig 3arpo30i0 3HUKHEHHS
nepeOyBaloTh JBI TPETUHU MNTaxiB, TPETHUHA METEJIMKIB, OlIbIIE
MOJIOBUHU PENnTWIIA 1 3€MHOBOJHUX. BTpaTuBIIM CyCIICTBO 3
pO3MaITTsIM (GOPM JKUTTS, JIOJUHA OaraTo 4oro BTPaTUTh y €001
caMiii, HaCTaHE HEMUHYYa JeryMaHI13allisl.

['nobanbHOIO € mpoOiemMa BIAXOMIB. Y HIMPOKOMY PO3YMiHHI
BIIXOJM — II€ BCE T€, UMM JIIOJMHA 3aCMIUY€ IUIAHETY B PE3yJIbTaTl
rOCIOIAPIOBAHHS, OJIEPKAHHS €HEPrii Ta BCI€T )KUTTEAISITbHOCTI. [{e —
BHUXJIOITHI a3 aBTOMOO1IIB, HEUMCTOTH MPOMHUCIIOBOCTI 1 CLIbCHKOTO
rOCIOapCcTBa, MOOYTY, AWM 1 Ta3u 3 TpyO. JIuiie Byriaekucioro rasy B
atMocdepy IMIOTHA BUKHUIAETHCS 5 MIPA T — MO TOHHI Ha KOXHY
moauHy. Jlo BIAXOAIB Cioif BigHECTH 1 HAPTOBI IUJISIMH, 3TyOH1 JJIS
KUTTS okeaHlB. Ha KokeH KBaJpaTHHUI KUIOMETP OKEAHCHKOI ILJIOIII
npunagae 17 T pi3HUX BIAXOIB cyini. BigxogaMu € 1 BaKKI METaJIM Ta
OTpYyHHI pEUYOBUHHU, 5IKI HACUUYIOTh IPYHT, MOBITPSI, BOAY 1 IPOYKTH.
Bigxoau — 11€ 1 majJuBO aTOMHUX €JIEKTPOCTAHIIIA, HAJIIMHO XOBAaTH SIK1
MOKHU 110 HE HAaBUMIHUCA (a €IUMHHUI Ha TepUTOpil KOMUIHbOTo COo103y
MOTHJIBHUK PaJi0aKTUBHUX BIIXOJIB 3 aTOMHHMX €JIEKTPOCTAHIlN B
KpacHomapcbkoMy Kpai BiAMOBUBCS MPUNMATH BIAXOAH YKpaiHM).

Binxoau — 11e miacTUKU, 110 HE PO3KIaJA0ThCs B 3eMJll (y BOJII
iX KOBTalOThb MOPCHKI TBapWHM 1 BijJ IIbOTO THHYTH). Binxoanm — ue
XIMIKaTH, Kl TOTPAIUISIOTh 13 3BajvIl y TIPYHTOBI Boju. Benuka
TBApUHHUIIbKA epMa OTPYIO€ BOJY B piulll MPUOIU3HO TaK CaMo, SIK
Micto 13 100-TUCSIYHUM HaceneHHAM. Binxoau — 1me 1 mpocTo
noOoyToBe CMITTA. JBaguaTh pOKIB TOMY 3BUIBHUTUCS BiJ TOHHU
cMmitTs komTyBano B CIIIA 2 nonmapwu, 3apa3 — 100.

Oco0niBe 3aHENOKOEHHS BHUKIHMKA€E MpooOsema, ISl SKOI He
ICHy€ KOPJIOHIB — TJI00alIbHI 3MIHM KJiMaTy. Bukuau B armocdepy
pI3HUX Ta3iB CTBOPIOIOTH MAPHUKOBUN €(EKT, 3HUILYIOTh HaBKOJIO
MJJaHEeTH 030HOBUH 1mIap. HacmiikoM I1b0ro € BCECBITHE TMOTEIIIIHHS —
cepeaHs Tiio0anbHa TeMmepaTypa B MiBHIUHIN MiBKy:i 3a octanHi 100
pokiB migBummiaca Ha 0,5 °C. SIkmo Taka TEHACHIlS 30epekKeThCs,
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HAUOMMKYMM 4YacoM TIOYHETHhCS TaHEHHS JhOAY B ApKTHUIl. Y
CYKYITHOCTI 3 IHIIMMH €KOJIOTIYHHMH TipobOiiemMaMu Tio0aibHE
MOTEIJIIHHS MOK€ BUSIBUTHCS BUPIMIAIBHUM JJIsL JIOJ1 JIFOACTBA.
be3cyMHIBHUM € 3B'SI30K IMUX SIBUII 3 KUTTEIISUTBHICTIO JTFOJIUHM, 1 HE
3BaKaTH Ha HUX HEMOXIJIHMBO. JlOCBiA TMOKa3ye, MO 3aKIHUKIB 1
nobaxaHb BUYCHUX, K1 Kpallle 32 1HIIUX YCBIIOMJIIOIOTh, HA KPato SIKO1
npipBM MU CTOIMO, HeaocTaTHhO. HeoOxinmHe npoOyIKEeHHS
I'POMaJICBKUX Jis4iB, TOJITHKIB, €KOHOMICTIB, JIKapiB, TEXHOJIOTIB,
3pEIITOI0 — BCIX JIIOACH. Y i )KUTTEB] MPOIIECH B YCiX JiepkaBax Tpeda
po3MIsAaTH HacaMmIepesa 3 TOUKU 30py ekotiorii. [loTpiOHe He mpocTo
€KOJIOTIYHEe MHCJICHHS, Tpeba BCiMa JOCTYIIHUMH 3aco0aMu
dbopMyBaTH €KOJOTTYHUNA CBITOTJISI.

[IpuponokopuCTyBaHHS BKJIIOYA€ OO'€KTUBHO 3yMOBJICHUI
MPOIIEC 3ATy4YSHHS JIFOJANHOIO MPUPOJIHUX PECYPCIB A0 BUPOOHHUUOI i
HEBUPOOHUYOI TISIILHOCTI, iX BIATBOPEHHSI Ta OXOPOHY.

Y cydyacHHX yMOBax HAayKOBO-T€XHIYHOTO 1 COI[IaJIbHOTO
POTpecy MOHATTS MPUPOJOKOPUCTYBAHHS CTA€ YK€ MICTKUM 1 HE
3aBXKJIM  OJIHO3HAYHO po3ymieTbcs. Y  Benukiét  paasHCBKIM
CHIIMKJIONEII TMPUPOJOKOPUCTYBAHHSIM HA3UBAEThCS CYKYIHICTD
BIUIMBIB  JIIOAMHKW Ha TeorpadiuyHy OOOJIOHKY 3emul, sKa
PO3MIISAAETHCA B KOMIUIEKCI (Ha BIIMIHY BiJ] Taly3€BUX MOHSTh —
BOJOKOPUCTYBaHHS, 36MJICKOPHUCTYBAHHS, JIICOKOPUCTYBAHHS TOIIIO).
Jlesiki aBTOpH PO3TIANAIOTH MPUPOJOKOPUCTYBAHHS SIK COIIATbHUM
mporec, 1HIN — SIK  COlliaJlbHO-€KOHOMIYHUU. OTXe, TEpMiH
«IPUPOJIOKOPUCTYBAHHS»,  AJIEKBAaTHO  BIIOOpa)xar4u  JOCHUTh
CKJIQJIHUI 1 OaraTorpaHHUd CYCHUIBHO-TIPUPOAHUN TpOLEC B
00'€eKTUBHINA peaIbHOCTI, JAJI€KO HE OJIHO3HAYHUM — BIH BKUBAETHCA,
K MIHIMYM, Y TI'STH OCHOBHUX 3HAYEHHSIX:

1) moaceKa MisUTBHICTH IMOAO BUKOPHCTAaHHS CHJI 1 pecypciB
IPUPOJU 3 METOK BUPOOHHUIITBA MAaTEPlalIbHUX OJiar 1 pi3HUX MOCIHYT,
TOOTO $K 3araJibHUM mpouec pobotu. B TakoMmy po3ymiHHI
MPUPOJOKOPUCTYBAHHS pIBHO3HAYHE MOHSATTIO «CYCIIIIbHE
BUPOOHHUIITBO», & 3 ypaxXyBaHHAM HEBUPOOHWYOI chepu IIOJICHKOI
JISUTBHOCT1 — HABITh IMIMPIIE 32 HHOTO;

2) palioHaJIbHE BUKOPHCTaHHS PECypCiB 1 YMOB TPHPOJIHOTO
Cepe0BHIIA, iX BIATBOPEHHS Ta OXOPOHA;

3) 6e3mocepelHE OCBOEHHSI, CKCIUIyaTallis, BIiJATBOPCHHS Ta
OXOpOHA MPUPOJHUX PECYPCIB 1 YMOB KOHKPETHOI TEPUTOPIi (paiioHy,
OKpEMOi KpaiHu, TPy KpaiH, yChOTO CBITY);
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4) OCBOEHHS Ta CKCIUIyaTalis OKPEMHX BHIIB IPHUPOJTHHUX
pPECYpCiB y JIOKAIHbHOMY, PETIOHAIBHOMY 1 TJI00AIBHOMY MaciliTadax;
y TaKOMYy PO3YyMIHHI T€PMiH «IIPUPOJOKOPUCTYBAHHS» 3aJICKHO BiJl
BUJy CIOXXHBAaHHS MPHUPOJHOTO PECYypCy YacTO 3aMIHIOETHCS
raJly3eBUMH CHHOHIMaMH, 0O€3 CyMHIBY, BYXKUYMMH 3a OOCSTOM —
BOJIOKOPHCTYBaHHS, JTICOKOPUCTYBaHHsI, 3eMJICKOPHUCTYBaHHS TOIIIO;

5) cHHTeTHYHA TpHUKJIaJHA Hayka, SKa po3poOJsie 3arajbHi
OPUHIUINA  OyIb-sIKOi JISUIBHOCTI, TOB'SI3aHOI 3 KOPHUCTYBaHHAM
PUPOJIOIO.

Taka nudepeHmiallis T0CUTh BITHOCHA. B KOXHOMY OKpeMOMYy
BUIMAJIKy BHBYAEThCS OAWMH 1 TOW camMuil 00'eKT — mpolec
BUKOPHUCTAHHS JIIOJUHOKO CHJI 1 pecypciB MPUPOIU, ajie 3 Pi3HUX
CTOpIH 1 Ha PI3HUX PIBHAX rally3€BOi, MIKTaay3€BO1 1 TEPUTOPIaTbHOI
CHLJIBHOCTI. Cepen nepeaiyeHnx 3HAYECHb TepMiHA
«IPUPOJOKOPUCTYBAHHS» HAWIIUPIIAM 33 OOCSITOM € TIOHSTTS, IO
BiJIoOpakae mpoiiec poOoTH (CycrniibHE BUPOOHHUIITBO), HAMBYKIUM —
OCBOEHHSI Ta EKCIUTyaTalllsi OKPEMOTO BUIY MPHUPOIHOTO PECYpPCy B
JOKaJIbHOMY MacmTaoi.

Knacudikaiis  OCHOBHUX  BHIIB  IPUPOJOKOPUCTYBAHHS
MOKJIUBA 3  TIO3MIIHA  TICHO  B3a€EMOIOB'SI3aHUX  Taly3€BOTO,
KOMIIOHEHTHOT'0, (PYHKI10HAJIbHOTO (KOMIUIEKCHOTIO) MiIXO/iB.

3 ramy3eBOl CHUCTEMHM HApOJHOTO TOCIOJAapCTBa BUILIAIOTH
rairy31 IpUPOIOCTIOKUBAHHS (TEIJIOCHEPTETUKY, BUIOOYTOK MIHEPAIILHOT
CUPOBHWHH, JIICOCKCIUTyaTallit0, METAIypriio, ByrjieHadTora3onepepooKy
TONIO), MPUPOJOKOPUCTYBAHHS Y BY>KUOMY PO3YMIHHI (3€MJIEpOOCTBO,
TBapUHHUIITBO, TIJIpO-, BITPO-, TEIIOCHEPreTUKY, TPAHCIOPT,
OyIIBHUIITBO) 1 TPUPOJOBIITBOPEHHS (PEKYJIbTUBALIIO 1 MENI1Opallito
3eMeJb, OYMIIEHHS Ta YTHII3aIll0 BIIXOMIIB, PETYJIIOBAaHHS CTOKIB,
NIEPEKHUIaHHS BOJI, CTBOPEHHS 3allOBIIHHMKIB TOINO). 3a HaWBHUIIUM
CTYIICHEM Yy3araJlbHeHHS Il BHJAM MOXXHa OO'€THATH y TOHSATTS
BUPOOHUYOrO0  (MMPOMHUCIOBOTO 1  CUIBCBKOTOCHOJIAPCHKOr0) 1
HEBHUPOOHUYOTO TIPUPOIOKOPUCTYBAHHS.

OyHKIIIOHATBPHUM  MAXiA (KOMIUIEKCHUM) A0 Kiacudikarii
MPUPOTIOKOPUCTYBAHHS Tepeadayac BHOKPEMJICHHS I'SSTU OCHOBHUX
OJIOKIB ~ HAMBaXJIMBILIMX  HANpsSIMIB  HPUPOJOKOPUCTYBAHHS:
PECYpPCOCITOKUBAHHS, KOHCTPYKTHBHOTO TIEPETBOPCHHS, BiITBOPCHHS
MPUPOJHUX PECYPCIB, OXOPOHU MPHUPOJHUX PECYPCIB, YNMPABIIHHS 1
MOHITOPHHTY.
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KommonentHa kiacudikaiiss BHAIB MOPUPOJIOKOPUCTYBAHHS
0a3yeTbCsi HA CHUIBHOMY BHUKOPUCTaHHI JCSKUMU  cdepamu
BUPOOHUITBA OJHOTO KOMIIOHEHTa MPUPOJHOIO  CepeAoBHUIIIA
(Hampukiag BOAW, TOBITPSA, TPYHTY, JICy TOIIO), TOOTO Ha
MDKTaTy3€BOMY CIOKUBaHHI MPUPOTHOTO PECYPCY B paMKax MEBHOI
TepuTopii. OCHOBHI BUAM TPUPOJOKOPUCTYBAHHS B I[bOMY BHITQJIKYy
BIJINOBIIAIOTh TOJIOBHUM CTPYKTYPHUM KOMIIOHEHTaM MPUPOIHOTO
KOMILUIEKCY - BOJIO-, JIICO- 1 3€MJICKOPHUCTYBaHHIO, BUKOPHUCTAHHIO
atMoc(epu, HaJp, TBapuHHOro cBiTy. He cmig miyTatu NOHATTS
palliOHAJILHOTO MPUPOJAOKOPUCTYBAHHS 3 OXOPOHOK  TIPUPOJIH.
OxopoHa mpupoau - 1€ po3poOKa 1 3A1MCHEHHS 3axO/IB IIOJ0 Il
pallioHaJLHOTO  BHKOPHUCTaHHS, SKI BKJIIOYAIOTh  3aXHCT  BIJ
HAJJTMIIKOBUX TEXHOT€HHMX HABAHTAXXEHb 1 HEraTMBHHUX HACIIJIKIB
BTPYYaHHS JIIOJAWHHU, AKTUBHE DPETYJIIOBaHHS NPHUPOTHUX TMPOIECIB,
BIITBOPEHHS 1 MOJIMIIEHHS MPUPOTHOTO MOTEHITIATY JaHadTiB.

CrpareriyHuM HanpsiMOM MPUPOIOOXOPOHHOI JIISUTbHOCTI MAalOTh
cTaTd OUIbII TOBHE 1 KOMIUIEKCHE BHKOPUCTAHHS MPUPOTHUX
pecypciB, po3poOKa 1 BIPOBAIKEHHS Y BUPOOHUIITBO MAJIOBIIXOTHUX
1 O€3BIAXOJHUX TEXHOJOTTYHUX MPOIECIB, AKI JAOTh MOMJIUBICTh
MOMITHO CKOPOTHUTH a00 TIOBHICTIO BUKIIOYUTH 3a0py/HEHHS
NPUPOJHOTO CcepelloBUINa 1 3a0e3MeunTH TIHOIIY MepepoOKy
IIEPBUHHOI CUPOBUHH.

B okpemux Bumaakax BUKOPHUCTAHHS TMPUPOAHUX PECypcCiB
CIIy)KUTh OJHUM 13 CHOCO0IB iX oxopoHu. Hampukian, canitapHi
BUPYOyBaHHSl CHOPUSIOTh IMMIJBUIICHHIO MPOJYKTHUBHOCTI  JIICIB,
MPaBWJIHHO OPraHi30BaHUM MMPOMHUCEI 3BIPiB MOTIMIIYE X MOMYJISIIIO.

[IpyHUMI €IHOCTI OXOPOHM NPHUPOAU Ta il PpallOHATIBLHOTO
BUKOPUCTAaHHS — OCHOBHUH TIPUHIUII y  B3a€EMOBIJHOCHMHAX
cycninbcTBa 3 mnpupoaoro. [lpu 1mpomMy came NOHSTTS OXOPOHHU
npupoard HaOyBae MUpIIOro 3MicTy. B TakoMy acrmekTi oxopoHa
IPUPOAU € HEOOXiTHOK YMOBOIO BUKOPUCTAHHS ii pECYPCIB 1 CITYKUThb
NIATPUMYBAHHIO  JIMHAMIYHOI PIBHOBard MiX BHUKOPUCTAHHSAM
IPUPOHUX PECYPCIB, 3 OAHOTO OOKY, 1 BIATBOPEHUMHU MOKIUBOCTIMHU
MIPUPOJIN — 3 1HIIOTO, 1110 € OCOOJUBO BaKJIMBUM 32 BUCOKOI TEXHIYHOI
OCHAIIIEHOCTI CY4YaCHOTO BUPOOHHUIITBA.

HamionaneHa ekomepexxka € 4YacTUHOW BceeBpomeichbkoi
EKOMEpeXi, 10  peadidye Ha  MPAKTUIl  BIPOBAIKEHHS
BceeBpomeiickkoi ~ cTpaTterii  30epekeHHs ~ OIOTMYHOTO  Ta
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naHama@THOTO PI3HOMAHITTS B paMmkax nmpoiecy «Hakonumine
cepenoBuine sl €Bponu», a TakoK E€Bporneirchkoi nanamadTHOI
KOHBEHIII, MiAnucaHoi Bijg iMeHl YkpaiHu MIHICTpOM OXOpPOHU
HaBKOJIMITHBOTO ITpupoaHoro cepenosumia C. Iomsaxosum 17 yepBHS
2004 poxky. VYxBaleHHsS 3aKOHY TPOJOBXKye  (popMmyBatu
3arajibHOMPAaBOBE TMOJI€ II0J0 PO3BUTKY E€KOMEPEXl, po3Moyare
npuitHATTAM y 2000 poui naepxkaBHOI mporpamu  (HoOpMyBaHHS
HaIlIOHAJILHOT EKOMEPEK1 YKpaiHHu.

3a nopyuennsm KabGinery MinictpiB Ykpainu, [emaprameHTom
O10TUYHUX, BOJIHUX, 3€MEJIbHUX PECYPCIB Ta eKkoMepexi MiHnpupoau
Ykpainu po3poOJseTbes MaH 3aXx0/1iB, CIPSIMOBAHUX Ha peasi3alliio
3akoHy YKpaiHU NMPO €KOMEPEXKY; pa3oM 3 IHIIUMU IEHTPATbHUMU
OpraHamMu BHKOHABYOl1 BIIaJd BEAETHCS PO3POOJICHHS HAYKOBHX,
GIHAHCOBHX, METOAMYHUX Ta KOHTPOJBbHMX MEXaHI3MIB  JIs
e(DeKTHBHOTO BHKOHAHHS 3aKOHY. MIeThCS IPO CTBOPEHHS TAaKHX
YMOB JJI1 €KOMEpexki, 100 CyCHiIbCTBO, BCI TPOMAJSHHU BiAUYJIU
HEOOX1IHICTh 1 BUTIHICTD 1i CTBOPEHHS, MIParHyJid MaTH MPUYETHICTh
1o Hei. MoBa mpo Te, 1100 eKoMepeka cTaja MPaKTUYHOK CHPABOIO
KOXHOTO, CTajla >KUBHM €JIEMCHTOM HAIlIOHAJIBHOI 17€1, BEIMKOIO
CIIpaBOI0 YKpaiHW, ii IAaHCOM Ha 3/10pOBe, KOM(OpPTHE MalOyTHE.

B ocHOBy (QopmyBaHHS JIep>KaBHOI €KOJOT1YHOT TMOJITHKH
MOKJIaJICHO TMPHUHIMI, 3TIJHO 3 SKUM €KOJoriyHa Oe3leka crae
BOKJIMBUM €JIEMEHTOM 1 CKJIaJJ0BOIO HAI[IOHAJIBHO1 OE3IEeKHU JIep>KaBHU.

[TonoxxeHHs, SIK€ PO3BUBAE IIed MNPUHIUI, OYJIO 3aKpIrICHO
Konctutynierwo Ykpainu («KoxxeH Mae npaBo Ha O€3Me4HE ISl )KUTTS
1 3JI0pOB's JIOBKUDLIS Ta Ha BIAIIKOJYBAaHHS 3aBJAaHOI MOPYIICHHSM
bOro nmnpaBa MmKoaAu. KoXXHOMY TapaHTY€TbCs TMPaBO BUIHLHOTO
TOCTyIy 10 iH(opmalii mpo CTaH JOBKULIA, MPO SKICTh Xap4OBUX
OPOJYKTIB 1 MPEAMETIB MOOYTY, a TAaKOX IMpaBO Ha ii MOIIMPEHHS.
Taka indopmarist HikuM He MOXxe OyTu 3acekpedeHa» cT. 50) 1 HiIok
HU3KOIO 3aKOHIB 1 JOKYMEHTIB.

Po3poOneni  MiHICTEPCTBOM  OXOPOHM  HABKOJMIITHBOTO
MIPUPOJTHOTO CEPENOBUINA Ta sSAepHOI Oe3nekn Ykpainu Konremnis 1
«OCHOBHI HamnpsAMKU JIEPKABHOI €KOJIOTIYHOT TOJITHKA YKpaiHu B
rajqy3i  OXOPOHM  HAaBKOJIMIIHBOTO  TMPUPOJHOTO  CEPEOBUIIA,
BUKOPUCTAHHS MPUPOJHUX PECYpPCiB Ta 3a0€3MEUYEHHS] €KOJIOTIYHOI
Oe3neKkn» BU3HAYWIM METy, MPIOPUTETHI 3aBJaHHS, MEXaHI3MHU iX
peaizailii Ta HapsIMKK rapMOHI3allii €KOJIOT1YHO1 MOJITUKU YKpaiHu
3 €BPOMEHUCHKUM E€KOJIOTTYHUM MPOLIECOM.
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Meta TpuUpPOAOOXOPOHHOI ISIIBHOCTI TOJSATA€ B JOCATHECHHI
ONTUMAJIBHOTO OajlaHCy MDK IIKIJIJUBUMH JJIsI HaBKOJHWIIHBOTO
CEpeNOBHINA  HACHIAKaMH, SKI  CYHIPOBO/DKYIOTH  PO3BUTOK
CYCHUIbCTBA, 1 MOTEHI[IHHUMHU MOKJIHUBOCTSIMU MPUPOJHUX PECYPCIB
JI0 CAMOBIJITBOPEHHSI.

Haii0inbmuii  «BHECOK» y 3a0pyJAHEHHS HaBKOJMIIIHLOTO
CEpeOBHINA 3/IACHIOIOTh TEIJIOBI EJIEKTPOCTAHINi, METaTypriiiHi 1
XIMi4H1 3aBoAu. Ha yacTKy TemmoBUX eleKTpocTaHIii nmpumnaaae 35 %
cyMapHoro 3a0pyaHeHHs Boau 1 46 % mnoBiTps. BoHu BHKHMIAIOTH
CIIOJTYKH CIPKH, BYTJICIIO Ta a30Ty, CIOKHBAIOTh BEIHKY KUIBKICTh
BoJ. CTIUHI BOJM TEIUIOBUX EJIEKTPOCTAHIIA 3a0pyJHEHI 1 MalOTh
BHUCOKY TeMIIepaTypy, [0 CTa€ MPUYMHOIO HE TIIBKH XIMIYHOTO, a |
TEIJIOBOTO 3a0pyAHEHHS.

Mertanypriiiii  TIANPUEMCTBA  BIAPI3HSIOTBCS ~ BUCOKUM
CIIO’KMBAHHSM PECYPCIB 1 BEJTUKOIO KUJIBKICTIO BIIXO/IB, CEPEa IKUX —
MW, OKCHJA BYTJICIIO, CIpYaHWM Ta3, KOKCOBHH Ta3, (deHou,
CIPKOBOJIEHb, BYTJIEBOJAHI. MeTanypriiiHa MPOMHCIOBICTh CIOXKHUBAE
0araTo BOJIU, siKa 3a0pyIHIOETHCS B IIpolieci BUpoOHHMIITBA [4].

PisHuMu BuaaMu BHUPOOHUIITBA XapaKTEPU3YEThCS XIMIYHA
npoMUCITOBICTh. HaitOinbin HeOe3neYHUMU € BUPOOHMIITBO aMiaky,
KHUCIIOT, amutiHOBUX (ap0O, ¢ochopHUx 100pUB, XJIOPY, NECTULIUIIB,
CUHTETUYHOIO Kay4yKy, KayCTU4YHOI COAM, PTYTi, KapOily Kajblliio,
propy.

CuiibHO 3a0pyIHIOIOTE aTMOChepy aBTOMOOLI1. ABTOMOOUTbHUI
tpancnopt gae 70-90 % 3abpyaHeHs y MicTax. SIKIIO BpaxyBaTH, IO
B MICTaxX MeIIKae OlIbIe IIOJIOBMHM HACEICHHS 3eMill, TO CTaHe
3pO3YMUIMM  BHUpIMIaJdbHE  3HAYEHHS  aBTOTPAHCIIOPTY  IIOJO
0e3rmocepeIHLOTO BILIMBY Ha JIIOJIMHY.

VY BUXJIONTHUX Ta3aX aBTOMOO1I1B TIepeBakalOTh OKCHJI BYTJICITIO,
TIOKCHJ a30Ty, CBHHEIlb, TOKCHYHI BYTJeBOAHI. BzaeMois
BYIJIEBOJIHIB Ta OKCHJIIB @30Ty MPU BUCOKIA TEMIEpATypi MPU3BOIUTH
10 yTBopeHHs 030HY (O3). ko B mapi atMmochepu Ha BUCOTI 25 KM
JIOCUTh BUCOKUH BMICT O30HY HEOOXIAHUH ISl 3aXUCTY OpPraHIYHOTO
KUTTS BIJI HAAMIPHOTO YJIbTPa(di0JeTOBOrO BUIIPOMIHIOBAHHS, TO OLIIs
36MHOI MOBEPXHI MiABUIICHUN BMICT O30HY BUKJIMKA€ MPUTHIYCHHS
POCIIMHHOCTI, TTOAPa3HEeHHS TUXaJbHUX IUISXIB Ta Ypa)KCHHS JICTEHb.

3HayHe  3a0pyJIHEHHS  COPUYMHIOE  IIEJII0JIO3HO-TIANEpOBa
POMUCIIOBICTh. 3a 00'€eKTOM 3a0pyJHEHHUX CTOKIB BOHa TOCIAa€
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nepiie Micie (O0impme 15 %). ¥V cTiyHuMX BoOJax MANPHEMCTB ITI€T
MPOMUCIIOBOCTI HaliuyeThcsi Ounbine 500 KOMIIOHEHTIB, MPUUOMY
IPaHUYHO JOMYCTUMY KOHIICHTPAI[il0 BU3HAYEHO JivIie a1 55. Benuky
HEOE3MEeKy CTaHOBJIATH CIIOIYKHU CIPKH Ta XJIOPY, PO3KpPUTa OpraHika.

Jlxepenamu 3a0pyJHEHHS € TBApUHHUIIBKI KOMIUIEKCH: B
HABKOJIMIIIHE CEPENOBUIIE MOTPAIUIAIOTh THIM, 3aJUIIKKA CHIOCY 1
KOPMOBHUX JOMIIIOK, B SIKMX JIOCUTh YaCTO MICTATHCS CaJIbMOHEIN Ta
SIALTS T€JIbMIHTIB.

[linmpuemMcTBa pi3HUX Tady3el ICTOTHO PI3HATHCS MIXK COOOIO
MacitabaMyu BUpOOHHUIITBA, 00CITaMy BUKUAIB IKIIJIUBUX PEUYOBUH B
atMocdepy, CKHJAHHSAM CTIYHHX BOJ, TBEPAUX IPOMHCIOBHX
BIAXOA1B. PI3HUM 1 XIMIYHUNA CKJ1aJ BUKUIIB.

3a  cnemudikol0  BIUIUBY  OCOOJMBO  PO3PI3HSIIOTHCS
HiIIPUEMCTBA TOOYBHOT Ta IEPEPOOHOT TPOMHUCIOBOCTI.

OCHOBHMI BIUIMB, SKUH YHHATH IMIANPUEMCTBA JOOYBHOI
MPOMUCIIOBOCTI, IMO3HAYAETHCS y 3MiHI LUIICHOCTI MAacHBIB TIPChKHUX
nopia, MOB's3aHIil 3 MPOXOJKOK TIPCHKHUX BUPOOOK 1 CBEPJIOBUH;
MOPYIICHH] 3eMelb, YTBOPEHHI aHTPONOTEHHUX (OpM pelibedy; 3MiH1
BOJHOTO OajaHCy TEpPHUTOPIi; 3amuiieHHI aTMocdepH, IMOB'SI3aHOMY 3
BUOYXOBUMHU POOOTaMHU TPHU BIAKPUTOMY BHAOOYTKY; 3MIHI BCHOTO
naHAmadTy, YTBOPEHHI TaKk 3BaHUX TEXHOTC€HHUX JaHAmAa@TiB, IO
XapaKkTepPU3YyIOThCS ~ MalKe TMOBHOI  BIACYTHICTIO IPYHTOBOIO
MOKPUBY, POCIMHHOCTI, MIKPOOPTaHI3MIB.

[Ipu crninbHOCTI BIUIMBY MIANPUEMCTB JOOYBHOI TPOMHUCIOBOCTI
Ha TPUPOAHUN KOMIUIEKC MOXKHA MPOCTENKUTU 1 BIAMIHHOCTI, IO
MOSICHIOIOTBCSI  CIIOCOOOM  BUAOOYTKY (BLAKPUTUM ab0 3aKpUTHIN),
TEXHOJIOT1€I0 BUAOOYTKY; BUAOM BHI00YBHOTO pPeCypCy; IPUPOIHUMH
0COOJIUBOCTSIMH TEPUTOPI1, 1€ e BUITOOYTOK.

MokHa TPOCTEXKUTH OCOOIMBOCTI BIUIMBY Ha MpUKIaAi
OKPEMHMX ITPOMHMCIOBUX MiAMPUEMCTB 1 CIIOCO0IB BHIOOYTKY [2].

1 " HL J dgded 2 ( " On lsodpopoRu) s3acTéypdBiEipcs
MEePEeBaXXHO JJISI POJIOBUIN KOPUCHUX KOIMAJIWH, IO 3ajsIraroTh Ha
Benmukux (1o 2000 m 1 6inbie) 1 cepeanix (100 — 600 m) rnuOunHax.
[TlimzemMHunii cnoci® BUAOOYTKY 3HAYHO TMOLIUPEHUN Yy BYTUIbHIN
MpOMHUCIOBOCTI. HalOinmpim BIAYYTHUM € HACTIJOK IIAXTHOTO
BUJIOOYTKY — MPOCIJAHHA 3€MHOi TMOBEpPXHI, BUKIHUKaHE BHUOIPKOIO
BYTUIJIA 3 HUKYUX TOBII TipchbKUX mopid. CkiiajoBaHi MaxTHI BIIXOIU
YTBOPIOIOTh TEPUKOHH, SIK1 3a0PYyIHIOIOTH aTMOC(]epy B pe3yabTari ix
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IBITIHHS 1 camo3aiiMaHHs. 3pOCTaHHS TJMOMHU IIAXT 1 PO3MIUPEHHS
M1I3EMHUX BUPOOOK 30UIBIIYIOTh OOCST TBEPIUX B1AXO/IIB.

[Ticnst BUpOONEHHS BYTULISL, 3aKPUTTS IIAXT TEPUTOPIS CTa€e
HEMPUAATHOIO I OyAb-SKOi TOCMOAApChKOi MISUIBHOCTI  4Yepes
oOpy1mieH1 piOHI MIaXTH 1 HEBUCOKI TOPOHM BYT1JILHHUX BiJBaJIIB.

l " HCtdIsd?2 ( € O wunootakizpatocosyyithcis &) B
pa3i HerMUOOKOTo 3ajsraHHs KonaiuH BiJ moBepxHi (1o 120 — 150 m).
BiH BBa)kaeTbCs KpaliuM, €KOHOMIYHO OTbIll €(DEKTUBHUM, OCKUIBKU
P HbOMY HEMae€ MoTpeOu B MPOBEJEHHI JOPOTUX POOIT 3 MPOXOAKH,
CIOPY/DKEHHS IIaXT; HEMae€ BUTpAT, MOB'A3aHUX 13 3a0€3MEUYCHHSIM
oesneku poOIT y maxrtax, 1 T.A. OgHak y BapTiCThb poOIT, IO
IMPOBOMATHECS BIIKPUTHM CIIOCOOOM, SK TPaBHIO, HE BKIHOYAIOThH
BUTpaTH, MOB'S3aHl 3 JIKBIJAIIE€I0 EKOJOTIYHUX HACHIJKIB BiJ
BUI00YTKY. BapTicTh BiAIIKOMyBaHHS 30UTKIB, 3aBIaHUX MPUPO],
JIOJIUHI, MOXE ICTOTHO TEPEBUIIYBAaTU BECh OTPUMAaHUN €(DEKT Bij
BHJIOOYTKY.

Jns  3icraBieHHd €(EKTUBHOCTI BIJIKPUTOTO 1 IIAXTHOTO
BUJIOOYTKY OYJb-IKMX KOPUCHHUX KOMAJIUH HEOOXIJTHO y BapTICTh
BUJIOOYTOTO  pEeCypCy  BKJIIOYHUTH BUTpPATH Ha  IMPOBEICHHS
PEKyJIbTUBAIlI — KOMIUIEKCY 1HXXEHEPHUX, TIPHUYOTEXHIYHUX,
MeJIIOpaTUBHUX, JIICOBIHOBIIOBAJILHUX 1 IHIIMX BHIIB POOIT,
MOB'A3aHUX 3 TOBEPHEHHSM TMOPYIIEHUX 3€Mellb y TOCIOJapChKe
BUKOPHUCTAHHSI.

Jlnst mianpueMCTB  TepepoOHOi MPOMHUCIOBOCTI XapaKTepPHUH
3HAYHO OUIBIIMI BIUIMB HA CTaH aTMoc(epH 1 MOBEPXHEBUX BOJI, HIXK
s 100yBHOI. I3 3araabHOro 00CSATy IPOMHCIOBHUX BHUKHIIB B
atMocdepy Ha 4acTKy nepepoOHOI MPOMHUCIOBOCTI MpUNagae OJIM3bKO
80 %, a i1 yacTka B 00Cs31 CKHJAHHS CTIYHUX BOJ CTAHOBUTH MalKe
90 %. IlinnpueMcTBa nepepoOHOT MPOMHUCIOBOCTI YTBOPIOIOTh KiIbKa
TNECATKIB Taly3ed, SKiI BIAPIZHAIOTHCS HE TIIBKH TEXHOJOTTYHHUMU

OCOOJIMBOCTSIMM,  XapaKTepoM  CIemiaimizaiii,  IpU3HAYCHHIM
OPONYKI, IO BUITYCKA€ThCA, aje 1 crnenudikoro BIUIMBY Ha
HABKOJIMIIIHE  CEPEJOBUINE,  fKa  BU3HAYAETHCS  BEJIMKOIO

PI3HOMAHITHICTIO IIKIJIMBUX €JIEMEHTIB, SIKI BUKUAAIOThCA.

Cepen raiyseit nmepepoOHOi TPOMHUCIOBOCTI 32 OOCSITOM BUKH/IIB
MOXHa BHUIUIATH BEJIUKOTOHHAaXHI. Y 10 Tpyny BXOIAThb
MIJIMPUEMCTBA YOPHOI 1 KOJBOPOBOI METalyprii, HaTomepepoOKu,
IPOMUCIIOBOCTI OyJiBeNbHUX MaTepiamiB. Came MiANPUEMCTBA IUX
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ranyzet garotb 10 80 % BukHMAIB B atMocdepy Bci€i mepepoOHOi
ITPOMUCIIOBOCTI.

binbme 80 % ycix cTOKIB ramy3el mepepoOHOT MPOMUCIOBOCTI
MAl0Th  MIANPUEMCTBA  I[EJIOJIO3HO-TIANIEPOBOI,  XIMIYHOI  Ta
Ha(TOXIMIYHOT MPOMUCIOBOCTI, MaMIMHOOYyBaHHS, YOPHOi 1
KOJILOPOBO1 METaIyprii.

CyMapHO BIIXOAM Ha NIANPUEMCTBAX YOPHOI METAITYpTii
MEPEBUIIYIOTh 00CAT BUITYCKY YOPHUX METANIB y 2 — 4 pasu.

CrnenudiyHoro 0COOJUBICTIO MIANPUEMCTB rajy3ei mepepooHoi
MIPOMUCIIOBOCTI € BHUPOOHHUIITBO OCOOJHMBO HEOE3MEYHUX PEUYOBHH,
HEBIJIOMHX Y MPHUPO/Ii, a TAKOXK BUKUIU 0AaraTboX TOKCUYHUX CITONYK,
10 CTAHOBJIATH 0COONMBY HeOe3neKy Juisl npupoau 1 moauHu. Cepen
BEIIMYE3HOT0 TEPeJiKy TOKCHYHHX PEYOBUH OCOOIMBO BHUIIISETHCS
rpymna, 10 BUKJIMKAE TJIO0adbHI 3MiHM B aTtMocdepi 1 CTaHOBUTH
3arpo3y g 3A0pOB'A 1 JKUTTS HaceneHHs. Jlo Takux CHOJyK
BIIHOCSITb:

- xaopdTOopByINIeli — Ta3u, IIMPOKO BUKOPUCTOBYBaHI Ha
MIIIPUEMCTBAX 3 BHUIYCKY XOJIOJWIBHUX YCTAaHOBOK, BHUPOOIB B
aepo30JbHIN ymakoBIll. Ha choromHi BBaXKaeThCs, M0 came Xiaop@Top-
BYTJICIIl € MPUYMUHOIO BUCHAXEHHS 1 pyHHYBaHHSI 030HOBOTO IIapy;

- nonixjaopOipenun  (IIXB), 1m0 ™MawTh BHCOKY XIMIYHY,
TepMIYHy 1 OIOJOTIYHY CTIMKICTh 1 3JAaTHICTh HAKOMUYYBATHUCS B
eKocucTeMax, TPop1YHUX JIAHITIOTaX, Y )KUPOBUX TKAHWHAX TBAPWH;

- TIOKCUHU, IO HAIXOIATh Y HABKOJIMIIHE CEPEIOBHINE Bij
MIOPUEMCTB 3 XJIOPHUM  BUPOOHHUIITBOM, SIKI  BHITYCKalOTh
HNECTUIUAN, LETI0I03HO-TIANEPOBY MPOAYKIIIIO.

KoxHe 3 mianpueMcTB mepepoOHOT MPOMUCIOBOCTI Ma€ CBii
Ha01p HeOe3MeYHHX 1 cIeNU(PIYHUX EJIEMEHTIB.

Jo cnemudiuHux BUAIB  3a0pyJAHEHHS  MIANPUEMCTBAMHU
nepepoOHOT MPOMHUCIOBOCTI MOXKHA BIIHECTH TaKOX IPOMUCIIOBI
IIyMHU, BiOpalilito, eIeKTPOMArHiTHE, TEMJIOBE BUITPOMIHIOBAHHSI.

[HTEHCUBHHMII  IIyM  PEECTPYETHCS  MPAKTHYHO B YCIX
TEXHOJIOTTYHUX Tpoliecax MaIIMHOOYIIBHUX MIAIPUEMCTB, OCOOIHBO
BUJIJISIIOTBCS ~ KOBAJIbCHKO-TIPECOBE,  INTaMITyBajibHE,  JIMBapHE
BUPOOHUIITBA, B SIKUX PIBHI 3BYKOBOIO THCKY Ha pOOOYMX MICIISX
NEPEBUIYIOTh JAOMyCcTUMI HaBaHTaxkeHHs Ha 10 — 30 nb. [I>epenom
aepoJAMHAMIYHMX 1 MEXaHIYHMX IIyMIiB 1 BiOpailii BUCOKHUX PIiBHIB €
BEHTWIALIIMHI CUCTEMHU, HACOCH, KOMIPECOPHI yCTaHOBKU. OcOOIMBO
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CWIbHE IIYMOBE 3a0pYyIHEHHS CTBOPIOIOTH TPyNU IPOMHCIOBHUX
HIIIPUEMCTB, PO3TAIIOBAHUX Y MEXaX MPOMUCIOBUX 30H MICT.

OcoOnuBy Trpymy cepel MNepepoOHUX Taly3ed CKJaJarTh
HIIPUEMCTBA TPOTPECUBHUX, BUCOKOTEXHOJIOTIYHUX Taly3edl —
BUPOOHUIITBO  HAMIBINPOBIJHUKIB,  ejeMeHTHOi 0azu  EOM,
MIKPOEJICKTPOHIKA — OOCSTH BHUKHUJIIB SIKUX HE3PIBHSIHHO Majl B
MOPIBHSAHHI 3 BEJIUKOTOHHAXHUMH BUPOOHHUIITBAMH, 1 TOMY iX 1HOI
BITHOCATH 0 €KOJIOTIYHO yrucTuX. OmHaK e He 30BCIM TakK. Bukuan
IUX BUPOOHUIITB XapaKTEPU3YIOThCA BEJIMKOI KUIBKICTIO PEYOBUH,
4acTO BUCOKOTOKCHYHUX. BiaX0oau BUPOOHUIITBA HAMIBIPOBIIHUKIB 1
enemMeHTHOT Oasu 1yt EOM  MICTATh Bakki MeTald, CIOJIYKU
KPEMHII0, TepMaHito, MUII'IKY. BIiuB 6aratbox 3 pe4oBHH I1ie €1a00
BHBYEHO.

[Ipy BUPOOHUIITBI  HAMIBOPOBIAHUKIB  BUKOPUCTOBYIOTHCS
TOKCUYHI CTIOJIYKH OOpaHiB, CUJIAHIB Ta iX XJIOPHIOXIAHUX, IKI MOXKYTh
MPU3BOJIUTH JI0 3a0pyAHEHHS aTMOC(hepH.

Ha MAIPUEMCTBAX BHCOKOTEXHOJIOTTYHUX rajgyseu
NPOSIBISETLCSA HE 30BCIM 3BHYAMHWN BIUIMB Ha 3alHATHX Y
BUPOOHUIITBI pOOITHUKIB. BupoOHHMYI NpUMIIIEHHS 3a3HAYCHUX
M1AIPUEMCTB noTpeOyrOTh T1JIBUIIEHOL YHCTOTH, HaBITh
CTEPWJIBHOCTI. Y MPAIIBHUKIB Y TAKUX YMOBAX YaCTO MOCIA0IIOETHCA
IMYHITET J10 PI3HUX 3axXxBOpIOBaHb. [loTparuisitoun 13 CTEPHIBHOTO
BUPOOHUIITBA B OUIBII 3a0pyJAHEHE HABKOJUIIHE CEPEIOBUIIIE,
MpaIiBHUKYU 3a3HAYCHUX BUPOOHUIITB YACTIIIE XBOPIIOTh.

Bupimenus npoosiemMu MOJIINIIEHHS, 03JI0POBJICHHS
HABKOJIMIIIHBOTO CEPE/IOBUINA MOXKJIMBO Ha JEKIIbKOX PIBHAX -
rio0anbHOMY, IO OXOIUTIOE BClO Olocdepy, 1 JOKaIbHOMY, SIKHA
pO3risilae KOHKPETHE JKEpPEIo 3a0pyJHEHHS, HEBEIUKY 3a
po3Mipamu Teputopito. OnHe 3 HAMBaXIUBILIKUX MOJOKEHb €KOJIOTII:
«IymMail TI00ambHO, BHPIIIYH JOKaabHO». JIOKambHUX pillIeHb
notpedye Oyab-IKE€ IMPOMHUCIOBE MiANPUEMCTBO, SIKE € CYTTEBUM
JOKEpPEJIoOM 3MIHU TPHUPOJHOTO CEPEJOBHINA, BIUIMBY Ha 3I0POB'S
JIOJMHUA, Ha €JEMEHTH BUPOOHHUYOI 1H(GpACTpyKTypu — OyAiBIii,
KOMYHIKaIlii, CIIOpY/IH.

BupimienHss npoOjeMy TMOJIMIIEHHS €KOJIOTIYHOTO  CTaHy
TEPUTOPii HEMOXKIIMBO 0O€3 MPOBEJCHHS MPUPOJIOOXOPOHHUX 3aXO/IIB
HAa KOXHOMY KOHKpETHOMY mianpueMctBi. OcHOBHa i1HQopmMallis,
HEOOX1JHA JJIsl IPUUHSATTA PIIICHb, MA€ MICTUTHUCS B €KOJOTTUHOMY
NacropTi MiAIPUEMCTBA.
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133EKONOri YHMMW nacnopT Ni ANPUEMC

Exosioriynuii macnopT MiJANPUEMCTBA Ma€ MICTUTH JTOKJIQJHY
iHdopMallil0 PO TOTYKHOCTI Ta CIHELiadi3alil0 BUPOOHUIITBA,
TEXHIYHY OCHAIlEHICTh, MPO 3700yTy CHPOBUHY Ta BHUIIYIICHY
OpOAYyKIt0. Y mmupokiii iHdopMmallii, 10 CTOCYEThCSI BHPOOHUYOI
TISTTBHOCTI MIANPUEMCTBA, HEOOXITHO BUAUIMTH Ty i1 4acTHHY, sKa
MOB'A3aHa 3 NPHUPOJOOXOPOHHUMH TpoOiemamu. PosrisHemo npani
OCHOBHI OJIOKH 1H(OpMAIIii.

3aranbHi Bi AOMOCTI i . HuipmeayBanmsa O N P U
M1ANPUEMCTBA, M1ANOPSKOBAHICTb, rajgy3eBa HaJIC)KHICTD,
MICII€3HAaXO/KCHHS IMAIPHUEMCTBA — BIJICTaHb B1J MiCTa, HaMOJIMKYl
TPAHCIIOPTHI Marictpaii. SIKIo 1exu MiAIpUEMCTBA pO3TAlIOBaHI B
PI3HUX HACEJICHUX MyHKTaXx, 000B'SI3KOBO BKa3y€ThCS
MICIIE3HaXO/PKCHHSI KOJKHOTO 11eXy [2].

Oco06mMBO TOTPIOHO BUILIUTU: TeorpadiuHe po3TalTyBaHHS
MIJIMPUEMCTBA — MO BIIHOIICHHIO 10 HABKOJIMIIIHBO1 TEPUTOPI, PI3HUX
roCHOJapChKUX, MPUPOJHUX  OO'€KTIB, IKUTJIOBUX  KBapTaIiB,
MalJaHYUKIB 1HIIMX MIAMNPUEMCTB, 3€MEIb ClLIbChKOTOCHOAaPChKUX
MIJIIPUEMCTB, JICONAPKOBUX 30H; HASBHICTh CaHITAPHO-3aXUCHOI
30HH, ii po3MipH, 0COOJIMBOCTI TOCIIOAAPCHKOTO BUKOPUCTAHHS.

XapaKkTepuUCTUKA IIPOMUCIIOBOI0 MallaHYMKa — 3aiiMaHa II011a,
re0JIOr0-1HXEHEPHI 0COOIMBOCTI TEPUTOPIi (OCHOBHI CKJIAJIOBI IPYHTHU
TEpPUTOPIi, pIBEHb IPYHTOBUX BOI).

[TocTiiiHi 1 TUMYACOB1 BOJIOTOKH HA TEPUTOPIi MalijjaHurKa a00 B
oe3nocepeiHiii OJaM3BKOCTI BiJ HHOro. Yac 1 TpHUBAIICTh MaBOJIKIB,
CIy>kOM  MANPUEMCTBA, 110  3a3HAIOTh  IXHBOTO  BIUJIUBY.
Meteoposioriudi yMOBH (CEepelHl TEMIIEpaTypyu HAMXOJOIAHIIIOTO 1
HAWUTEITIIIOTO MICSLIB, PO3a BITPiB, CEpEIHS MBUAKICTH BITPY, YUCIIO
OHIB y pomi 31 mruwiaMmu). Jlominytouuid HampsiM BITpiB. Bmuius
MIJIMPUEMCTBA Ha HAaMOMMK4i 00'€KTH, pO3TAlIOBaHI 3 HABITPSIHOI

CTOpPOHHU.
Oco06MBO  BKa3y€eTbCs  MOXJIMBICTH  TOSIBM  aHOMAaJIbHUX
NPUPOJHUX SIBUI] — YyparaHiB, MNWIOBUX Oyp, KaracTpopiyHUX

IIOBEHEN 1 T. II.

XapaKTepUCTUKA MPOMUCIOBOTO MalJaHYuKa, OCOOJMBOCTEM
HOro MpUPOJHUX KOMIIOHEHTIB YK€ BaXJIMBI, TOMY IO B 3HAYHIN
Mipi BIUTMBAIOTh HA XapaKTep MOIMMUPECHHS a00 HAKOTUYEHHS] BUKHUIIB,
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BU3HAYaIOTh TOCTPOTY €KOJIOTIYHOI cuTyarii. Hampukman, aeski
IPOMUCIIOB] MIAMPUEMCTBA, PO3MIILICHI B TPOM30HAX MICT, BUKHAAIOTh
y HampsiMi OPWIETNIMX KUTJIOBUX KBapTaJiB IIKIJIUBI PEYOBUHHU
MPOTATOM BEJIUKO1 KITBKOCT1 JHIB Y POIIL.

Cknapg ni gn s geXuB ANbHUI, ITiIPO3ILIH.
BikoBuil ckimaa ycratkyBaHHA. [IpomucioBe mMiANPUEMCTBO €
CKJIQJHUM yTBOPEHHSM, IO HAJI4y€ BEJIHUKY KIJIbKICTh K OCHOBHHX
[eX1B, M0 BIAIrPalOTh BAXJIMBY pOJIb Yy peai3allli TEeXHOJOTTYHOI
CXEeMH, TakK 1 JONOMDKHMX, $KI JONOMaraloTb OCHOBHOMY
BUPOOHUIITBY. OKpemi MiAPO3IUIM MIANPUEMCTBA HE OJHAKOBI U 3a
BIUIMBOM Ha HAaBKOJIMIIHE cepeloBUIIe. ToMy HEOOXiAHO 3HATU
CTPYKTYpY MIANPUEMCTBA, TMEPEIiK OCHOBHUX II€XIB, JIJIbHHUIIb,
MIJIPO3JIUTIB 13 3a3HAYEHHSIM iXHbOI Creliami3ailii, moTyXKHOCTI. Taki
IEeXH TMIANPUEMCTBA € OCHOBHHUMH TEXHOJOTIUHUMH JDKEpelIaMU
3a0pyIHEHHS CepeIOBUIINA, BU3HAYAIOTh 00CST 1 crieliu(iKy BUKHU/IIB.

[IpuknamomM CKIaAHOTO MPOMHUCIOBOTO MIAMPHEMCTBA, KOXKEH 3
LEXIB SIKOTO € IO CYTI CaMOCTIMHMUM 3aBOJIOM, € METalypriiHuil
KOMOIHAT TMOBHOrO MeTanypridiHoro mukiay. OCHOBHI 1EXH —
arJioMepailiina dabpuka, KOKCOBI Oarapei, JTIOMEHHUH,
CTaJICIJIABWIbHUN, TPOKATHUM, KOKCOXIMIYHUM. Y CKJIall KOMOIHATy
JOTIOM1XKH1 IIEXW — €HEPreTUYHUM, TPAHCTIOPTHUM Ta 1H.

OCHOBHI BUKUIU B aTMOC(epy 3a TEXHOJIOTTYHUMHU MPOIECAMHU
HaTONEpPEepOOHOr0 3aBOJY TAKOX JIOCHUTh CYTTEBO PI3HIThCA 3a
CJIEMEHTaMHU, IO BUKUIAIOTHCA. [Ipw KaTamiTHYHOMY KpEKiHTY B
CKJIaJll BUKHUJIB TMEPEBAXAIOTh OKCUIW CIPKH, OKCHUIH a3o0Ty,
BYIJIEBOJHI, anbieriau, amiak. I[lpu katamiTuuHOMY pUGOPMIHTY
MOXYTh BUKHJIATHUCS BYTJIEBO/IHI, aMlaK, CIPKOBOJIEHB; IPY BaKyyMHIN
MEPEroHIll YTBOPIOIOTHCS (PEHOIH.

HepiBHO3HAYHUM € BHECOK OKpEMHX MIAPO3IUIIB 1 B
3a0pyIHEHHS BOJHUX JpKepen. Tak, Ha MeTamypriiHoMy KOMOiHaTi
JIOMEHHE BUPOOHUIITBO € HANOUIBIIUM 3a0pyaHIOBaYeM BOJIOWM. [[ms
OJIHIET JOMEHHOI TMedYl CepeHbOi MOTYXKHOCTI OOCST CTIYHUX BOJ
cranoBuTh 2000 M3, mus HaANoTy>XHUX neuyerd — 6000 M2, CTiuHi BOIH
3a0pyJHIOIOTHCSL YAaCTUHKAMU PYJU, KOKCY, BamHSAKY 1 PIZHUX
XIMIYHUX CIOJYK — Cylib(aTiB, XJIOpHIIB, POJOHITIB. OcoOiMBO
HeOe3MeyYHl CTIYHI BOJY YTBOPIOIOTHCS B MPOKATHHUX II€XaX y Mpolieci
TpaBJEHHA - BHUJAJCHHS OKaJWHU 3 TIOBEPXHI MeETaay MUITXOM
o0poOkm 11 kumciotamu. Ili BoaAM MICTATH Cip4yaHy KHCIIOTY,
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CIpYaHOKHCIIMI 3aKHC 3aJ113a, XJIOPHUIH, CyJIbhaTh, 3BaKEHI pEUOBHHHU.
JloMeHHI 1IeXH BIAPI3HAIOTHCS TAKOX BHUXOJOM TBEPIHUX BIIXOMIB —
JTOMEHHUX IiakiB 1 nuiamiB. Ha 1 T waByHy npunanae Big 0,4 1o
0,65 T nomenHux nwiakiB. Ckiaa iX pi3HUN — y HUX TPAIUIIETHCS 10
30 emeMeHTIB, TOJIOBHUM YHMHOM, y BUTJISAI1I OKCH/IIB.

BikoBuUM CKJIaJJ0M yCTaTKyBaHHSI B 3HA4HINA Mipi BU3HAYAIOTHCS
o0CArd MIKIAJMBUX PEYOBUH, 10 BUKUAAIOThCs. CTape oOnagHaHHA,
SK TIPABUJIO, € JHKEPEJIOM YUCICHHUX aBapiiHUX BUKHUIIB. OcOOIUBY
HEeOE3MeKy CTAaHOBUTb OOJIQJIHAHHS, SKE€ MPOMPAIIOBATIO IOHAJ
20 pokiB, BOHO BBOXXAETHCS MOPAIBHO 1 (PI3UYHO 3aCTAPLINM.

TexHoONoOri yHa cCxXxewma BUPOOHMLUTB
Nnp oAy KOapdud TeXHOJIOrYHA CXeMa BHPOOHHUIITBA BILIMBAE Ha
oOcar 1 cnenudiky BIUIMBY BHUKHIIB. Po3ristHeMO Iie¢ Ha MPHUKIIAII
BUPOOHHUIITBA LIENIOJIO3U, JI€ ICHYIOTh JIBA OCHOBHUX TEXHOJIOTTYHUX
npouec: cyiabdatHuil 1 cynbQITHUA. Y 3B'S3Ky 3 BIAMIHHOCTSIMU
pEeareHTiB, 110 BUKOPUCTOBYIOTHCS Y BUPOOHUITBI, PO3PI3HIETHCA 1 1X
BIUIMB Ha mnpupony. llpu cynbdarHoMy crnocobi 3a0pymHIOETHCA
NepeBa)KHO MOBITPSIHUM OaceiiH, Mpu CyJb(PITHOMY — BEJIMKa YaCTUHA
B1/IXOJIIB HAAXOJIUTh Y BOJHUHN OaceiH.

['omoBHAa (yHKIIA Y BUPIMIEHHI MPUPOJTOOXOPOHHHUX MPOOIIEM
MOXE HajiexaTu oOpaHiid TexHoJsorii. BrpoBakeHHSI €KOJOTIYHO
YUCTUX, CIPHUATIUBUX TEXHOJOTIH € TPIOPUTCTHUM HAIMPSIMKOM Y
CBITOBI/ FOCIIOAAPCHKIN MPAKTHIIL.

Tak, 11 3HUKEHHS BIUTUBY TPCHKUX PO3POOOK 3aCTOCOBYIOTHCS
reoTexHoJiorli. [Ipu reoTexXHOJOrIYHUX METOJax BUI0O0YTOK BEIYTh
4yepe3 CBEP/IJIOBUHY 32 JOTIOMOTOK0 pOOOYOro peareHTy — TEIIOHOCIS,
pO3YMHHUKA. Pi3HOBHIOM T'€OTEXHOJOTIYHMX METOMIB € METOIU
TEXHIYHOI MIKpoO10i0rii. BoHn nmoOy0BaHi Ha 3TaTHOCTI psiAy BUAIB
MIKpPOOPTaHI3MIB y TMEBHUX YMOBax IEPEBOJUTHU JACSKI MiHEpalbHI
CIIOJTYKM B PO3YMHHUN CTaH. Y CBITOBIM TMpakTUIl METO
OaKTepiaJbHOTO BUJIYTOBYBaHHS BHUKOPHCTOBYIOTH ISl BHIIYYEHHS
ypaHy 3 pyA.

Ha wmetanypriiHoMy MiJNPUEMCTBI TOBHOTO LHMKIY TIPH
TPAJUIIIMHIA TEXHOJIOTl 3HAa4YHAa YacTWHA BUKHUIIB MpPHUIIAJaE Ha
KOKCOXIMIUHE, arjoMepariiiiie, JOMEHHE BHUPOOHUIITBA, TOOTO
BUPOOHUIITBA, SIKI 3a0€3MeUyl0Th OTPUMAaHHS YaByHY B JOMEHHOMY
nporeci. HailOiapin yucTUM € OE€3KOKCOBHMM 1 0€3J0MEHHUM METO/I
OTpUMAaHHs 3aji3a Oe3MocepeaHIM BIJHOBICHHSIM 3ali30pyIHUX
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KOHIIEHTPATIB BOJHEM a00 KOHBEPTOBAHUM IMPUPOJHHUM Ta3oM, MpU
SKOMY 3 TEXHOJIOTIYHOI'O JIAHIIOTa TMOBHICTIO YCYBaIOThCS JTOMEHHA
nepepoOKa, BAPOOHUIITBO KOKCY 1 arjioMepary.

Kpim ckopodeHHsi BUKHUIIB B aTMochepy, 3 YNPOBAKECHHIM
HOBOI TEXHOJIOTIi BHPINIYEThCA MpoOiemMa MepepoOKH MuIamiB
arJIoMepaIliiHoro, JTOMEHHOTO 1 CTaJIETIaBUJIBHOTO BUPOOHHUIITB.

[Ipu TexHOmNOrii MMJIa3MOBOI TUIABKM METAIYPTiiiHI TIpoLecH
BIIOYBAIOThCA TIPU JIyKE BUCOKHUX TEMIIEpaTypax y CIHeliaIbHUX
eJIeKTporieuax. BHACHIIOK repMETUYHOCTI MeYeil BUKUAY MIKIIIUBUX
PEYOBHUH HEMAEM.

OCHOBHI BUAOMWN CUPOBUHMNM, Hani B ga
cnoXuBalwTbcCH4 N.i Igagep ipssia SaTc:BHE T MiX
BUKOPUCTAHUMH CHPOBHHOI Ta TMaJMBOM 1 BHUKUAAMHU PIZHUX
HIKIJIJTUBUX PEYOBUH. 3HAIOUM POJOBUIIE, 3 SIKOTO HAIWIUIO MAJUBO
a00 OyIb-IKWM BUJ CUPOBUHHU, MOXXHAa BU3HAYUTH HAOIp MOKIMBUX
€JIEMEHTIB, IO BUKHUIAIOTHCS B CEpPEOBHINE. TOMYy €EKOJOTIUHMIA
NacrnopT MIANPUEMCTBA MA€ MICTUTH BCl JaHl NPO IMOCTAYAIbHUKIB
CUpPOBHMHM, TlajiuBa, HamiBpaOpuKaTiB, HaABHICTh  OCOOJIMBO
HEOE3MEYHNX E€JIEMEHTIB.

MiHepaibHa YacTMHA TBEPAOTO MaluBa — BYTUUIS TOPIOYMX
CJIAHI[IB — MICTUTbH Pi3HI METaJU, BUCOKA TOKCUYHICTh SIKUX POOUTH iX
HeOesneunnmu. Cepen MeTadiB BUCOKOTOKCHYHUMHU € MapraHellb,
BaHaJI, XpOM, CBUHEIlb, PTYTh, MHUIII'K, KOOAJIbT, ypaH. BMicT 1ux
€JIEMEHTIB PI3HUTHCS 3a BYTUIbHUMH OaceitHamu. Psg pojoBuiil
MICTUTh paJioakTUBHI ejaeMeHTU. [[iABHUINEHOI € padlOaKTHBHICTh
Byriuis Kysoacy, Jlonbacy, ExidacTy3a.

Binomo, Hampukiaa, mio CTymiHb nepexoay (topy 1 pTyTi B
nmporiecax 3ropsHHS B moBiTpi npocarae 80 —90 % Big BMICTY Yy
BUXigHOMY mnanuBi. CTymiHb NEPEXOay B MOBITPS JETKUX (opMm
CBHUHIIIO, KaJIMit0 1 xJ0py nepeBuiye 50 %. Jlns MULI'IKY 1 HIKEIO 1A
BEJIMYHMHA cKianae ommsbko 20 % [27].

Ocob6nuBoCTI BN/UNBY nNi ogNnpuemMcT
cepepnop @Bi&lzH dzj dzdzV i Dysadysci) W gedggfraTi
NOTPAIUISIHHS B HEl TBEPJUX, PIAKUX 1 ra3onoAiOHUX pPEYOBHH, IO
HETaTUBHO  BIUIMBAIOTh HA  HABKOJIMIIHE  CepelloBHILE  abo
Oe3rocepeAHBO Micis XIMIYHUX 3MIH B atMocdepi, ado B MOeAHAHHI 3
IHIIMMH PEYOBMHAMU. 3arajbHUN 00CSAT BUKHUJIB 32 PiK CKIAJA€THCS 3
HAJIXOKEHb B aTMOC(hepy MPOMHUCIOBUX BUKHIIB, Kl MOXYTh OyTH
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Oe3MmepepBHUMH, TEPIOJUYHUMH, 3aJMMOBUMU a00 MHUTTEBHMHU.
besmepepBHl 1  mepioAWYHI  BU3HAYAIOTBCA  TEXHOJOTTYHHUMU
OCOOJIUBOCTSIMM  BUPOOHMIITBA 1 BPaXxOBYIOThCA TEXHOJIOTTUHUM
periiaMeHToM. 3alloBl BUKUIMA MOXIIMUBI MPU aBapisix, BHOYXOBUX
poboTax, MpU CHIATIOBAaHHI BIAXOJIB BHUPOOHHUIITBA, SKI IIIBUIKO
ropsath. Ilpm MHTTEBUX BHKHIAX 3a0pYyIHEHHS BUKHUIAIOTHCA 32
YaCTKU CEKYHJIH, 1HOJII Ha 3HAYHY BHUCOTY.

3a arperaTHUM CTaHOM 3a0pyJAHEHHS MOJUIAIOT, Ha TBEPA],
P1JIK1, TA30MOA10H1 1 3MiIIaHl. Y BUKHAAX IMPOMHUCIOBUX IIIMPUEMCTB
CYLIUIbHOIO (ha3010 € Ta3u, a JUCIEPCHOI — TBEPHAl YACTUHKH a0o
Kpari piavuHU. 1'a30B1 BUKUIWM NOAUISIOTBCS HA OpraHi3oBaHI Ta
HeopraHizoBaHi. OprasizoBaHl HaAXoJATh B aTrMmocdepy uepe3
CHEIIaJbHO CIIOPY/KEHI ra30X0AH, TPyOu 1 T. 1., HEOPraHi30BaHI — B
pe3yJibTaTi MOPYIIEHHS T€PMETUYHOCTI YCTATKYBaHHS, HE3aJ0BUIbHOL
po00TH 00J1aIHAHHS 31 BIACMOKTYBAaHHS Ta3y.

[Ipu omiHI 3a0pyaHEeHHS aTMocepu BAXKIMBO BPaXOBYBATH
CyMapHHil 00CST BHKHU[IB y LUIOMY [0 MIANPUEMCTBY, a TaKOX
CTPYKTYPY BHUKHIIB 3 BUIUICHHSM CHEUU(PIYHUX E€JIEMEHTIB 3a
yoTUpMa Kitacamu Hebesneku (1-i kiaac — oco6nnBo HeOe3meyH1).

3a Macor BUKHJIB IMEPEBAKAIOYUMU PEUYOBUHAMH € CIIOTYKHU
CIpKH, a30Ty, BYIJICIt0, MJI. Pe4oBUHM, 110 HAAXOIATH B aTMochepy
BiJl PI3HUX MPOMHUCIOBUX JHKEPEJ, CTBOPIOIOTh TaK 3BaHE TEPBUHHE
3a0pyaHenHs. Ilicns BuUXOMy 3 mkepena 3a0pyJHEHHS PEYOBHUHH HE
3aJIMIIAIOTRCS B aTMocdepi B HE3MIHHOMY BUIIILAL. BimOyBaroThes

¢13U4HI  3MIHM — TEpEeMIIIEHHsS 1 TMOWMUPEHHS B MPOCTODI,
TypOyJieHTHa nudy3is, pO3BEICHHS 1 T. [I., @ TAKOX 1 XIMIYHI 3MIHH,
peakiii — OKHUCHEHHS, (HOTOXIMIUHI TEPETBOPEHHS, B IKUX

yTBOPIOKOTHCS  (poToXiMIuHI cMoru. CoHAYHE BHUIIPOMIHIOBAHHS
BUKJIMKae B  aTtMocdepl  XIMIYHI  peakiii MK  pI3HUMH
3a0pyIHIOBAJIbHUMU PEUYOBUHAMU 1 HABKOJIMIITHIM CEPEIOBHIIEM.
XiMiuHl ~ peakmii 3 y4acTIo NEIKUX  ra3onoalOHuX
3a0pyIHIOBAJIbBHUX PEYOBHH, 110 MPHU3BOAATH 10 YTBOPEHHS KHCIIOT
a00 KHCJIIOTHUX 10HIB, BUKJIMKAIOTH MIJABHUIIEHHS KHUCIOTHOCTI OIAadlB.
OCHOBHOIO 3a0pyJHIOBaJbHOK PEYOBHUHOIO, IO OOYMOBIIIOE IIEH
MpoIieC, € TIOKCUJ CipKh. B X011 OKMCHEHHS BiH MEPETBOPIOETHCS B
cipyaHy KHCJIOTY 1 riapocynbdatu. OKCuaud a3oTy Mar0Th a30THY
kucioty. KucnotHi onaau Ha 2/3 3yMOBIIEHI JIIOKCUJOM CipKH, a Ha
1/3 — okcumamu a3oty. HaiiOinpIni 3a MaciTabaMyu BUKUIM JIOKCHITY
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CIpKM TIOB'si3aHi 3 POOOTOI0 TEIJIOBUX eNeKTpocTaHiii. KuciaotHi
JIOIII1 HaJieXaTh A0 OJAHIET 3 TI100aTbHUX €KOJOT1YHUX MPOOsIeM, BOHH
€ TMPUYUHOIO 3aKUCIICHHS 03€p, y pe3ysibTaTi 4oro puda B HUX HE
MOKE BIATBOPIOBATHUCS Ta W MPOCTO BUXUTU. Benuyesna mikoaa
3aBIJAETHCS  BIYHO3EJCHWM JIicaM — SUIMHOBHUM, CMEPEKOBHUM,
cocHOBUM. KHCIOTHI J0IIl MiACUIIOIOTH KOPO3II0 METAJIIEBUX
KOHCTPYKIIi, MEXaHi3MIB, YCTaTKYBaHHS, a TAKOX PYyHHYIOTh OYiBIIi
Ta ICTOPUYHI MaM'STHUKH.

Cryminp HeOe3MeKu pi3HUX 3a0pyJAHIOBAYiB  BUPAKAETHCS

fs5COLddS 53 CctOddyds HY kihlsde®ts’

HOpPMAaTHUB BMICTY MIKIJJIMBOI PEYOBUHM, 10 HE 3aBla€ IMpU
NOCTIMHOMY  BIUIMBI  IIKOAW  JIIOJUHI  a00  KOMIIOHEHTaM
HABKOJIMIIHBOTO CEPEAOBUILIA.

[Ipu BuzHauenHi ['JIK ypaxoByeTbcsi CTymniHb BIUIMBY Ha
3I0pOB'Sl JTIOJIMHU, @ TaKOX BIUIMB Ha PI3HI KOMIIOHEHTHU NPUPOJIH —
POCJMHHHUI 1 TBAPUHHUH CBIT, MIKPOOPTaHiI3MH, IPYHT.

Jns  nedakux ocoOJIMBO TOKCMYHHUX €JIEMEHTIB, W10 MAaroTh
KaHIepOoTeHHUN edekT, edeKT 10HI3yIouoro BUIIPOMIHIOBAHHS, HE
IcCHye HIKHIX ToporiB Oesmeku, a omxke, 1 ['JIK. Bbynb-ske
NEPEBUIIECHHS HUMH 3BUYHUX TPUPOAHUX (DOHIB HEOE3MEUHO s
KUBHUX OPraHi3MiB T€HETUYHO, B JIAHIIIO31 MIOKOJIIHb.

Ax xpurepii ['/IK 3acTOCOBYIOTH MAacOBY KOHIIEHTpAIlil0 B
atMoc(epi B MIKpOKLIOTpaMax Ha METP.

Binbin  CHJIBHOIO MOXE BHUSBUTHCS il CIHOJYK OKpPEMHX
€JIEMEHTIB, 10 BUpaxkaeTbcsd B edekTi cymamii. s mianpueMcTB
PI3HUX Trajgy3edl MPOMHUCIOBOCTI MOXYTh OYTH CBOi €JIEMEHTH, IO
JalTh ePeKT cyMmartii.

| tOded ydets H s kMlisd d3de?Buxign dkigmimsoi
pEYOBHUHH B aTtMoc(epy, 10 BCTAHOBIIOETHCS JIJI KOKHOTO JKepelia
3a0pyaHEeHHS aTMOc(epu 3a yMOBH, 10 MPU3EMHA KOHIICHTpAIlis 1TUX
PEUOBUH HE TEPEBUIIUTHh TPAHUYHO JOMYCTUMY KOHIEHTPAIIiIO
(TAK).

[Ipu oriHIOBaHHI 3a0pyIHEHHS aTMOC(hEpU BaXKJIMBUM € TEPIO/]
qacy, MPOTITOM SKOTro 3a0pyJIHIOBAJIbHI PEUYOBHMHU 30€piraroThCs B
HiM. Hampuknan, cepenHiii yac mepeOyBaHHSA B aTMocdepi reiimo —
107 pokis, azory — 10°-107 pokis, miokcuay Byriemo — 5-10 pokis,
okcuay Byrierio — 0,2—0,5 poky, okcuay azotry — 8—11 110, miokcumy
cipku — 2—4 no0wu.
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JInst BU3HAuYEHHS OCOOJMBOCTEM BIUIMBY MIANPUEMCTBA Ha
HABKOJIMIIIHE CEPEJOBUIIE HEOOXITHO 3HATH XapakTep MOUIUPEHHS
BUKU/IIB BiJ] JKepen 3a0pyaHeHHs. TepuTopis MOIIUPEHHS BUKHIIB
BU3HAYAETHCS KUTbKOMA CKJIaJ0BUMHU — METEOPOJIOTTYHOIO CUTYALII€IO,
BHUCOTOIO 3aBOJICEKOT TPYyOH, crielin(piKO PEYOBHUH, [0 BUKUIAAIOTHCS.
[TinnmpuemMcTBa PI3HUX TaTy3el 3 ypaxyBaHHIM IIMX YMOB MarOTh Pi3HI
pajlyCcu TOWIMPEHHS BUKHUIIB: METANypriiHi — TOHaA S5 KM,
MaImuHOOYIIBHI — A0 5 KM, IJNPUEMCTBA XapdoBOi, JETrKOi
MPOMUCIOBOCTI — 1-2 KM.

MokHa BHMOKPEMUTH TPOMHUCIOBI MIANPUEMCTBA, SIKI MalOTh
0COOJIMBO CHJIBHHI BIUIMB Ha 3a0pyHEHHS aTMOC(hepu — 11€ 3aBOH 3
BUITYCKY YOPHHUX 1 KOJbOPOBUX MeETajiB, HapTomepepoOHi Ta HadTO-
XIMI4HI1, 3 BUITYCKY OyIIBEIbHUX MaTepiaiaiB, 0COOIMUBO LIEMEHTY.

B  Vkpaini HasBHUH  BHCOKHMA  pIBEHb  3a0pyJIHEHHS
atMoc(epHoro moBiTps. 3a manuMu MiHctary YKpaiHH, LIOPIYHO
3arajJbHUANA 00CIT BUKHU/IIB IIKIJIMBUX PEYOBHH B aTMOCc(hepy CKiIagae
5,9 MiH T, npudomy 4 MIIH T — BiJl CTalllOHAPHUX JIXKepell 3a0pyaAHEH-
Hs Ta 1,9 MJIH T — BiJl aBTOTPAHCIIOPTY (HECTALIOHAPHUX JHKEPE).

Bucokuii piBeHb 3a0pyJHEHHS MOBITPS 3QJIMIIAETHCS B MICTax
VYKpainu, K1 po3TallioBaHi nepeBaxxHo B Jloneupko-IIpuaHinpoBcbKOMy
npomucioBoMmy perioHi: KpuBomy Po3i, Mapiynoni, [JoHeusky,
3anopixoki, JIHINp1 Ta 1H.

OOcar BUKHUIIB 3a0pYyJHIOBaJIbHUX PEYOBUH MIJMPUEMCTB
HNonenpko-IIpuaHinpoBcbkoro  periony  craHoButh 81 %  Bif
3arajibHOro oOcCsTry BHKWIIB MO KpaiHi. L[ BenmyesHa mpomuciona
30Ha € OJHIEI0 3 HallHEOe3MEUHIMMUX [ HaBKOJHUIIHBOTO
cepenoBuina. Bucokuii piBeHb 3a0pyAHEHHSI aTMOCEpH B IIUX MICTaX
3YMOBJICHUA B OCHOBHOMY IIIJIBUIIEHHUM BMICTOM Yy TIOBITpI
cnenuPiuHUX MIKIJIMBUX PEUOBUH, a TaKOX HASBHICTIO JIBOOKHCY
a30Ty 1 MUJTY.

HaiibOinbiie 3a0pyAHIOIOTH MOBITPS MiANPUEMCTBA OOpPOOHOI
npomuciioBocTi (1488,0 Tuc. T), MaJIMBHO-EHEPTETUYHOTO KOMIIJIEKCY
(1376,5 Tuc. 1), nodysHoi mpomucioBocti (1047,0 tuc. T). HeratuBHo
BIUIMBAIOTh Ha armochepy BHUKUIM MIANPUEMCTB OYyNiBHUIITBA
(46,9 THc. T) i cinbebKoro rocmnoaapersa (9,4 Tuc. ).

HaiibipIie BUKHUIB OKWCIIB @30Ty, JIOKCHAY CIpKHA Ta TMHITY
JAI0Th CTalllOHapH1 JpKepenia MIAIPUEMCTB MaJTuBHO-EHEPIE€TUYHOTO
KOMIUIEKCY — BigmoBimHo 56, 70 1 52 %. BuxumiB ByIJIEBOAHIB 1
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JIETKMX OPTraHIYHUX CHOJYK — MiAMPHEMCTBA JOOYBHOI POMHUCIOBOCTI —
/4%, a BUKUIIB OKCHAY BYIJICIIO — MIAIPUEMCTBA OOpPOOHOT
npomucioBocti — 70 %.

Y  migomy, CepemHBOPIYHI  KOHIGHTpamii  crenu(piaHuX
HIKIJIJTMBUX PEYOBHH Y MiCTaX YKpaiHH, /1€ BEJIHCS CHOCTEPEKEHHS,
MEPEBUIITYBAIM TPAHUYHO JOMYCTUMI KOHIIEHTpAIlii 3 ¢hopMabaeriay
y 2,2 pa3y, 6enzamipeny — B 1,8 pasy, ¢eHoiy, IBOOKHCY a30Ty — B
1,3 pa3y. BmicT amiaky, ¢GTOpUCTOr0 BOAHIO Ta MUy OyB OJIM3BKUM
110 PiBHS 'PAHUYHO JOIYCTUMOI KOHIICHTpAIII].

Axkmo B mizomy 1o YKpaiHi BigOyJiocs 3MEHIICHHS BUKHUJIIB
IIK1JIMBUX PEYOBHUH HA 9,6 MIIH T (B OCHOBHOMY 3a PaXyHOK IaJI1HHS
o0csriB BUpPOOHUIITBA), TO B JIHIMPONMETPOBCHKIM, 3amopi3bKiil Ta
THIIMX 00JIACTSX CUTYalllsl 3AJIUIIAETHCA HEOE3MEUHOIO.

Tak, BUKuAM TBEpAUX PEUYOBUH CTAIllOHAPHUMHU JHKEpellaMu
3a0pyHEeHb MOpiYHO ckiiagaroTh 700 TUC. T, Ta30MOAIOHUX 1 PIAKHUX
peyoOBHH — 3,2 MJIH T, Y TOMY YHUCJ1 CIpYUCTOro aHriapuny — 1,0 muH
T, OKCHiB a30Ty — 0,3 MJIH T, OKCHUly ByIJIeI0 — 1,2 MJIH T.

KinbkicTh 3a0pyHIOBAJIBHUX PEUOBHUH BiJ] PYXOMHUX JDKEpEI,
CBIIUUTH, W10 ABTOTPAHCIOPT CHOTOJHI € OJHUM 3 HANOUIBIIUX
3a0pyHIOBauiB aTMocdepu B YkpaiHi. HUM 1mopidyHO BUKUIAETHCS B
atMocdepy Omm3pko 1950 Tuc. T 3a0pyaHIOBaJIbHUX PEYOBHUH, IO
CTaHOBUTH 33 % B1J 3arajibHOro 00CSATy BUKHU/IIB IO KpaiHi. biibIe sk
63 % cBunmio, 54 % — okcumiB Byriemio, 36 % — BYrJIeBOJHIB 1
Ounbie 5K 25 % OKCUIIB a30Ty BiJ 3arajbHO1 KIJIBKOCTI IUX PEYOBUH
0 KpaiHl NOTPaIUISIOTh y TIOBITPS caMe BiJl aBTOTPAHCIIOPTY.

Y Oaratb0x 00JaCTSIX KpalHW BHKUJHM aBTOTPAHCIIOPTY €
OCHOBHUMHU 3a0py/IHIOBauaMu NOBITps. Tak, y 3akapnarcbKiil 06acTi
BUKUJIA aBTOTPAHCIOPTY ckiagaroTh 81 % BII 3aralbHOro 00CsATY
BUKUIIB TI0 oOjacti, B JKutomupcbkiit — 80 %, Onecwkiit — 80 %,
Bonuncekiit — 74 %, YepniBeupbkii — 88 %, Uepniricbkii — 69 %,
Tepromninbebkiit — 78 %, y CyMmebkiii — 68 %, MukomnaiBebkiit — 79 %,
XMenpHULBKIN — 74 %.

Jpyruii HamnpsMOK BIUIMBY MPOMHUCIOBOTO BHUPOOHUIITBA —
L OB tolzH dzj dzdzVv o i®BepRaEBIX 1 HIN3GMIaTY By

Bona B mpoMucioBOMy BUPOOHHIITBI BHUKOHYE Pi3HI (DYHKIIII:
BUKOPUCTOBYETHCS JIJII  OXOJIO/KEHHS PIAKUX 1 Ta30Moai0OHuX
MPOAYKTIB y TEMJIOOOMIHHMX araparax; Jjisi pO3YMHEHHS 1 YTBOPECHHS
nyapll  OpW  30aradeHHl 1 mepepoOil pya; s TOPOMHUBaHHS
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ra3onoAiOHMX, PIAKUX 1 TBEPAUX MPOAYKTIB 1 BHUPOOIB. VY
POMUCIOBOCTI BiJl 65 10 80 % BoaM BUTpAvYa€eThCS HA OXOJIOIKECHHS.
SkI110 Bo/Ia BUKOPUCTOBYETHCS SIK OXOJIOKYBad, BOHA IIPAKTUYHO HE
3a0pyAHIOETHCS, a JIMIIIE HArpiBa€ThCs. TE€XHOJIOr14Ha BOJIa KOHTAKTYE
3 MPOJYKTaMHU 1 BUPpOOaMu 1 TOMY 3a0pyAHIOETHCS, YTBOPIOIOYH CTIUHI
Bojgu. KinbKiCHHUNM Ta SKICHHMH CKJIaJ BHPOOHUYMX CTIYHHUX BOJI
PI3HOMAHITHUNA 1 3aJI€KUTh BiJ Traimy3l MPOMHUCIOBOCTI, il
TEXHOJIOTIYHUX TpoIeciB. BupoOHWY1 CTIYHI BOAM MOAUISIOTH HA ABI
OCHOBHI IpyTH:

- Ti, III0 MICTSTh HEOPTAHIYHI JOMIIIKH, B TOMY YUCJI1 TOKCHYHI 1
3 HasBHICTIO OTpyT. Jlo 1€l rpynu Hajmekarh CTIYHI BOJMU COJIOBHX,
cylb(haTHUX, A30THO-TYKOBHUX 3aBOJIB 1 IHIIIUX MIAMPUEMCTB OCHOBHOT
XiMii, @ TakoX TipHUYO-30arauyBajibHUX (aOpuK. Y CTIYHHUX BOAAX
IUX TIANPUEMCTB MICTATBCS KHCJIOTH, JYT'HM, 10HM Ba)XKHUX METaJIIB,
CTIYHI BOJIY I[1€1 TPYNU B OCHOBHOMY 3MIHIOIOTH (Di3UYHI BIACTHUBOCTI
BOJIY;

- CTIYHI BOAM JIPYroi I'Pylu CKUAAKOTHCS HAPTONEPEepOOHUMH,
HaPTOXIMIYHUMH 3aBOJAMHU, MIJNPUEMCTBAMHU OPTaHIYHOTO CHUHTE3Y,
KOKCOXIMIYHMUMHU 1 PpSAOM IHIIUX. Y [HX CTOKax MICTAThCS
HaTONPOYKTH, aMiakK, ajJbJIeriau, CMOJIU, (DEHOIU Ta 1HII MIKIJIJIUBI
pedoBuHu. HebOe3neynuil BIUIMB CTIYHMX BOJ IN€l TPYIH IOJIATAE,
TOJJOBHUM YHHOM, B OKHCHHUX TMpollecax, BHACIIJOK YOro
3MEHIIYETHCS BMICT Y BOJIl KUCHIO, 30UIBIIY€ETHCS O10XiIMiYHA MTOTpeda
B HBOMY, TIOTIPIIYIOTBCS OPTaHOJCNTHUYHI TIOKa3HUKH  BOJM.
3MEHILEHHS! KITBKOCTI 3a0pyAHEHUX CTIYHUX BOJ MOXE BIJIOyBaTHUCS
Py BIIPOBAIKEHH1 O€3BOJIHMX TEXHOJOTrTYHUX mporieciB. CbOroJiHi B
OUTBIIIOCTI 3aCTOCOBYBAaHUX TEXHOJIOTIM MUTOMA BUTpaTa BOJAM Ha
OJIMHMITI0 BUPOOJICHOI MPOAYKINi 1e Beiauka. OCHOBHUM IUISIXOM
3MCHIIICHHS! BOJOCIIOKUBAHHS € CTBOPEHHS OOOPOTHHUX 1 3aMKHYTHX
CUCTEM.

Jlo ramysei, 1o € mpKepenamMu 3a0pyAHEHHs TOBEPXHEBUX BO/I,
HAJICKUTh 1 MamMHOOY 1yBaHHA. OCHOBHUMHU BUJAMH 3a0pyIHEHHS €
MEXaHI4Hl CyCIeH3li — ICOK, OKaJIWHa, MeTajieBa CTpYXKKa.
BuaingioTbCsd BHCOKOK TOKCHYHICTIO CTI4HI BOJIM TPaBUJIBbHUX
BIJIIIJICHD 1 TAJIbBAaHIYHUX 11eXiB. TpaBUIbHUN pO3YMH MPU TPaBICHHI
CTaJE€BUX 3aroTOBOK CKJIQJAEThCA 13 CIpYaHOI 1 COJITHOI KHCIIOT.
KoHriieHnTpartiisi iXx y CBIXXKOMY TpPaBWJIBHOMY PO3UYMHI CTaHOBUTH 15—
20 %, a B 00pobsieHoMy — 45 %. Y cTiuHHUX BOJaX, 10 YTBOPIOIOTHCS
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Py TPaBJEHHI KOJBOPOBUX METATIB 1 iX CIUJIaBIB, MICTITHCS, KpiM
3JIMIIKIB KUCJIOT, TaKOX METad 3 MPOTPABICHUX 3aroTOBOK. Y
CTIYHUX BOJAaX rajbBaHIYHMX IE€XIB MOXYTh OyTH I[IaHUCTI CIOJYKHU
Ta CIIOJYKH, IO MICTSATh XpoM. JlJsi OIIHKU piBHA 3a0pyIHEHHS
CTIYHUX BOJ ICHY€E KUJIbKa €KOJIOTIYHUX HOPMAaTHUBIB, 5K 1 JJIsl TOBITPA,
MOKA3HUKU TpaHU4HO Jomyctumoi koHueHtpamii (['IK), ski
pO3paxoBaHi A1l 6araThb0X peUYOBHH.

Criuni Boau xapaktepusytotbes BeanunHoto BIIK 1 XTIK. BITK —
11e O10JI0r1YHa OTpeda B KMCHI, 200 KUIBKICTh KUCHIO, BAKOPUCTAHOT'O
npu  O10XIMIYHUX TIpoIlecaX OKHUCHEHHS OpraHiYHUX PEYOBUH 3a
NEeBHUN mpomixkok vacy (2, 5, 10, 20 xi10) y mutirpamax Oz Ha 1 mr
peuoBunu. XIIK - ximiyHa nmorpeda B KHMCHI, TOOTO KUIBKICTh KHUCHIO,
CKBIBAJICHTHA KIJIBKOCTI BUTPAYEHOI'0 OKHUCIIFOBada, HEOOX1THOTO IS
OKMCJICHHSI BCIX BiJHOBHHKIB, IO MICTAThCA y BoAdl. XIIK Takox
BU3Ha4at0Th B Mr O Ha | MT pe4OBHHU.

l BHdz sB' ‘ CIsd 3abpywn€uic O neptparkro
HaTOMPOAYKTaMH, PEHOIAMH, OPraHIYHUMU PEYOBUHAMH, CIIOTYyKAMU
a30Ty 1 BaXKHMHM MeETajaMu. 3riHO 3 JaHUMU MIHBOATOCITY,
CEePEeTHBOPIYHUN BMICT OCHOBHUX 3a0pyAHIOBAJIBHUX PEUYOBHH Yy BOJII
0araThb0X pI4OK MEPEBUIIYE FPAHUYHO JOMYCTUMI KOHLIEHTpAILI].

binbmiicts nputok J{Hinpa 3a0py/IHEHI NepeBaXHO aMOHIMHUM 1
HITpaTHUM a30TOM, HadTomnpoaykramu, ¢(EeHOoJaMH, CIOJyKamMu
BOXKUX MeTanmiB. HalOuiem 3a0pynaHeni piuku — ['opunb, lecHa,
Cymna, TerepiB, Bopckina, YHaBa, Camapa, [arysnens. BMicT 0CHOBHUX
3a0pyJHIOBAJIbHUX PEYOBUMH Yy IUX PIYKaX CTAHOBUTH BIAMOBIIHO
a30Ty amMoHiiHOro ta HitpatHoro — 1-9 I'/IK, nadronpoaykris — 1—
[/ TOK, ¢penony — 1-10 I'IK, 3'ennannsax mimt — 1-39 TJK, uuHky —
1-26 I'IK.

Bunaaky BUCOKOTro 3a0pyIHEHHS CIOCTEpITalncs Ha piukax
Cisepcbkoro Mlinms (CiBepcohkuit oneun, Ynu, Kazennuii Toperrp,
baxmyr, Jlyrans, binenbka), Quictpa ([duictep, Tucemenuus, Omip,
Crpuit), piukax [Ipuazos's (Kansmiyc, Kanbuuk, bynasun, Momnouna),
OaceitniB 3axinmHoro byry (3axiguuii byr, IlontBa, Jlyra), dyHato
(Hdynait, Jlaropuus, Biua), na IliBmennomy by3i, B KuiBchbkomy 1
KaniBchbkOMYy BOJOCXOBHIIAX.

OCHOBHUMM 3a0pyAHIOBAILHUMU KOMIIOHEHTaMu YopHoro i
A30BCbKOrO MOpPIB € HadTONpOAyKTH, (EHOJIH, XJIOpOpraHiyHI
MeCTUITUIU, CHOJYKH a3oTy, ¢ocdhop. Ha piBeHp 3a0pynHeHHS
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MOPCBKHX BOJ CYTTEBO BIUIMHYJIM aBapiiHI BWJIWMBH 13 CYJEH,
MOCTIHE CKUJAHHA B MOpPE ClIbCHKOTOCMOAAPCHKUX 1 MPOMHUCIOBO-
noOyToBUX CTOKIB. OCTaHHIMM pOKaMU HaMiTUJIAcid TEHACHIS 10
3HIDKCHHS HAJAXO/KCHHS 3a0pyJIHIOBAJbHUX PEUOBHH Yy MOpS
BHACJIIIOK IOJIMOIIEHHS SKOCTI OYHMINEHHSA CTIYHHUX BOJ 1 3HKEHHS
00CHT1B CKUJaHHS.

Y mnoBepxHEBI BOAM 3 TPOMHCIOBUX OO'€KTIB CKHHYTO
1972,5 Tuc. T 3a0pyAHIOBAIBHUX PEYOBHH, 3 OO'€KTIB KHUTJIOBO-
KOMYHaJIbHOTO  rocmojgapctBa — 11158 tuc. T,  CiIbCBHKOTO
rociogapctBa — 151 Tuc.T. VYV piuku NOTpanmuiio JECATKH TOHH
HATpIlO, MarHiloo, Kajbliio, Miai, KapOamimy, (Topy, Maprasio,
XpOMY, aJlFOMIH110, METaHOJTY, CBUHIIIO TOIIIO.

3HAYHOTO TE€XHOTE€HHOI'0 BIUIMBY 3a3HAIOTH 1 MIJ3€MHI BOAH. Y
nommHax CiBepcekoro Jlinmg, piuok 3axigHoro lonbacy, KpusoOacy,
[Ipukapnarta 1 iH. 3adiKCOBaHO IOHAJ JABICTI OCEPEIKIB CTIHKOTO
3a0pyJHEHHSI BOJHUX TOPHU30HTIB, TOOTO 6 % pO3BiIaHUX 3araciB
mia3eMHUX BoJ. bimsbko 24 % onuHWIKMCS i 3arpo30l0 SIKICHOTO
BUCHAKCHHS.

He BignoBigae yciM BUMOraM 1 BUKOPHUCTaHHSI BOJHUX PECYPCiB.
be3noBopoTHE BOJOMOCTAYaHHS B IUIOMYy B YKpaiHi CTaHOBUTh
6946 min M3 a60 36 % Bix 3a0panHoOi BOAM.

OcHOBHa MpUYMHA 3MEHIIEHHS 00CATY 3a00py 1 BUKOPUCTAHHS
BOJM — cChajJ BUPOOHWUYOI [IsUNIBHOCTI B YKpaiHi. Cepen 1HIIHAX
(dakTOopiB, Kl MaJIi BIUIMB Ha iX 3MEHILICHHs, OyJIO BBEJICHHA B KpaiHi
IJIATH 32 CHelialbHe BUKOPUCTAHHS IIPICHUX BOJHUX PECYPCIB.

[IlopiyHO Ha TOCHOAAPCHKO-MUTHI MOTPEOM BUKOPUCTOBYIOTH
3311 v M3 ma BupoOHMYI — 6957 Mun M5, Ha 3pOLIEHHS —
2168 mia M3, Ha  CINIBCBKOTOCHOAAPCHKE  BOJOIOCTAYaHHS  —
635,4 MiH M°.

1 OBtz H Ugjzdiakz o . BRatei@ exdariunoil mkomu
3a3HaTM  TPYHTH  BHACHIAOK  iX  3a0pyJHEHHS  BUKHJIAMHU
IPOMUCIIOBOCTI, HEBMUIOrO ab00 HAAMIPHOTO BUKOPUCTAHHS B
arpapHOMY CEKTOpi 3ac001B XiMi3allii, a TaKOX 3a0pyIHEHHS 3HAYHUX
oy BHachi1ok aBapii Ha HAEC.

o 20 % 3abpynHeHUX 3eMellb MICBKUX, TMPUMICBKUX Ta
IHAYCTpiaJIbHUX pailioHIB MepedyBalOTh y KPHU30BOMY  CTaHi.
CnocrepiraerbCs MONANIBIIE OKWCHEHHS TIPYHTIB, 3MEHILICHHS
pyxoMoro ¢ochopy 1 OOMIHHOrO Kajilo. 3MEHIICHHS IO
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3pOIIIEHHs, CydacHa TEXHIYHAa CTPYKTypa 3pOIIyBaJbHHUX 1
OCYLIyBaJbHUX CHUCTEM, 3Ha4yHI IUJIONIl MiATOIJICHUX 3POIIYBaHHUX
3eMellb, KUCJIMX 1 3apOCIMX YarapHUKaMH OCYIIEHUX 3€MEJb TOILIO
NPU3BEIN J0 3HIKEHHS 3arajbHOi BPOKaHHOCTI CUTBCHKOTOCIIOAPChKUX
KYJBTYp BITHOCHO ii mpoekTHOro piBHa Ha 30—40 % Ha 3polryBaHuX i
Ha 15-37 % Ha ocymeHux 3emMisix. Y 3B'SI3KYy 3 BIJCYTHICTIO
¢dbiHaHCYyBaHHS B OUIBIIOCTI PEriOHIB MPUINMHEHO BHUKOHAHHS
KOMIUIEKCY MPOTHUEPO3IMHUX 3aX0/I1B, 30KpeMa arpOTEeXHIYHUX, MO0
3aXHMCTYy TPYHTIB B1Jl BOJIHOI Ta BITPOBOI €po3ii.

[Ticns aBapii Ha YAEC mionn 3a0pyJHEHHX TEpUTOPId B
VYkpaini 3Ha4HO 30uTbIIMIKCS. Pagionykiigamu ypaxeHo 8,4 MIH ra
3eMeib, Y TOMY Yucii 3,5 MJIH ra opHUX 3eMenb, 0u3bko 400 Tuc. ra
OPUPOJAHUX KOPMOBUX Yriib 1 TOHaA 3 MJIH Tra JiciB. 3
3eMJIEKOPUCTYBaHHS BHIIyYye€HO 119 THC. ra ClUIbChKOTOCIOIapChKUX
yTi/ib, y TOMY YKcCIi 65 THC. ra pijul.

3a0py/lHEHHSI TPYHTIB PI3HUMH TOKCHYHHMHU CHOJyKaMu
CBI/IYUTb, 10 3a00poHa BUKOPHUCTAHHS MIEPCUCTEHTHUX
BUCOKOTOKCUYHHUX TICCTHUIIM/IB, OCOOJIMBO TPYIH XJOPOPTaHIYHUX
CIOJIYK, CIpHsja 3MEHIICHHIO HE TIUIbKM YacTOTH BHUSBJICHHS iX
3QIMIIKIB JI0 JACKUIBKOX MPOIEHTIB, a4 W 3HUXKEHHS aOCOJIIOTHHUX
KOHILIEHTpaliil 10 piBHIB, ski He mnepeBuinyoTh ['IK y rpyHTi i
pocinuHHIA mpoaykiii. Crocrepirajiocss TaKoX I1CTOTHE 3HUKECHHS
3a0pyJJHEHHSI OBOYEBOI MPOJYKIli HiTpaTaMu. Tak, KUIBKICTH MPoOO
OCHOBHUX BHJIIB OBOYIB (KapTOIUIs, KamycTa, MOPKBA, OTIPKH 1
oypskn) 3 nepesumerHsM ['JIK ctanoBma B cepenapomy 1-2 %.

3a0py/IHIOBAJIbHI PEYOBUHHM, SKI MOTPAILIIIOTH B aTMocdepy,
OCial0Th Ha IPYHTaxX y paaiyci 10 5 KM BIJ JpKepesia 3a0pyTHECHHS.
[IpakTHyHO BCIOJM B MICTaxX DKEPEIOM 3a0pyJHEHHS IPYHTIB
BOKKUMH METaJlaMH BUCTYMAIOTh ITAMPHEMCTBA YOPHOI 1 KOJIbOPOBOI
MeTanyprii, gerkoi npomucioBocti, TELI.

JInst OIIHKKU CTyIeHsl 3a0pyIHEHHS! TPYHTIB BaXXKUMU MeTajlaMu
BUKOPHCTOBYBAIKCS TPAHUYHO JIOITYCTUMI KOHIICHTpAITIT JIJI1 CBUHITIO,
Maprasiifo, HiKelIro. BMICT TakuxX BaXXKHUX MeETajliB, SK Milb, IHHK,
KaJMil OILlIHIOBaBCs 3a ()OHOBHMH MOKa3HUKaMu. DOHOBUN pPIBEHB
BMICTY BaXXKMX METaJIB € CYMOI MPHUPOJHOIO BMICTY BaKKHUX
METaJIB 3 TICI0 JOMIIIKOIO METaIIB TEXHOIN€HHOI0 MOXOJKEHHS, SIKI
MEPEHECEH1 BIJl MOCTIMHOrO JKepena 3a0pyJIHEHHS B HABKOJIUIITHE
CEpEeIOBHIIIC.
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Tak, y rpyaTax KuiBchkoi 00acTi B yCiX 0OCTEXKEHUX palioHax
BHUSBJICHO MijBHUIleHu BMicT cBuHIio 1,0—1,5 T'JIK, a BmicT IUHKY B
bopucninbcbkomMy paiioHi y 2,2 paszy mnepeBulilye (pOHOBUM PIBEHb.
[HIIMX TOKCUKAHTIB y ITPYHTaX HE BUSABJICHO.

3a0pyAHEHHS IPUPOTHOTO CEPEIOBUINA 3YMOBIICHO HacaMIiepe/]
BIIXOJJaMH TMIPOMUCIIOBUX, CLIBCHKOTOCHIOAAPCHKUX 1 MOOYyTOBUX
o0'ekTiB. TBep/l BIAXOIU, MO SKUX HAJeKaTh METATYPriiiHI HUIaKH,
BiIX0oau 30aradyeHHs KOPHUCHHMX KOMAJIWH, 3BajHINa TOOYTOBOTO
CMITTS, PO3TAIIOBYIOTh YacCTO Ha CLIbCHKOTOCHOAAPCHKUX YT1AAMAX.
BoHu € mxepenaMd TOKCHMYHHMX PEUYOBMH 1 €JIEMEHTIB, SIKi
NOTPAIUIAIOTE B atrMoc(epy, TPYHTH, MOBEPXHEB1 1 MiA3EMHI BOIH,
3aBJA04YM IM HEITONPABHOI LIKOJIH.

l etsB dzg dBO  Is 9 j tc BatambHuii® 00M4TA TBREHIENX
BIIXOAIB csrae 4,2 mupa T. OCHOBHUMH JKEpEIaMH YTBOPEHHS
BIZIXO/IB B YKpaiHi 3aIUIIAIOTHCS MiANPUEMCTBA TIPHUYOTIPOMUCIIOBOTO,
XIMIKO-METAIypriiHOro, MalllMHOOYIBHOIO, MaJIMBHO-€HEPIreTUYHOTO,
OyIIIBE€JIbHOI0,  LEIIOJIO3HO-TIAIEPOBOrO0  Ta  arpOIpPOMHKCIOBOTO
KOMIUIEKCIB. [IpomOBXKYy€e€ThCS HAKOMUYEHHSI 30JIM Ta 30JI0ILIAKOBUX
BIIXOJ1iB, OCHOBHMMH JKEpEIaMH SKUX € TEIUIOBl €JIEKTPOCTaHIIII.
PiBeHb BUKOPHUCTAHHS [IUX BIIXOMAIB 3aTUIIAETHCS HU3BKUM.

VY MicTax 1 cenuiax MIChKOTO THUIY IIOPOKY HarpOMaJKy€TbCs
Oomusbko 40 MiIH M® CMITTS, SKe€ 3HEIIKOMKYCTHCS Ha Maike
700 micpkmX 3BajuIax, 3 Skux Omm3pko 80 % ekciuryaTyeTbest 0e3
NOTPUMAaHHS 3an001KHUX 3aX0/11B MTPOTH 3a0pyAHEHHS MMIJI3EMHUX BOJT
1 TOBITpsAHOTO OaceiiHy, Ta 4 CMITTECHAIIOBAILHUX 3aBOJaX,
TEXHOJIOTIYHE  OOJIagHAHHS SIKMX HE  BIJMNOBIJAE  Cy4YaCHUM
€KOJIOTTYHUM BUMOTaM.

3a0e3neyeHHd ~ O€3MEKM  HACEJIIEHHS 1  HaBKOJMUIIHBOTO
CEepelOBUINla B yMOBaX TOCIOJAPCHKOI TISUIBHOCTI - CKJIajHa
COLllaIbHO-€KOHOMIYHAa TMpo0OsieMa, BUPIIMICHHS SIKOi 3alieKUTh BiJl
XapaKTepy B3a€EMOJIII E€KOHOMIYHMX, COLIaIbHHUX, EKOJOTIYHUX 1
neMorpadiuyHux (axTopiB, SKi BH3HAYAIOTh PO3BUTOK SIK OKPEMHUX
JepokaB, Tak 1 HUBLII3ALIT B LILJIOMY.

3 ogHOrOo OOKY, CydyacHE CYCHUJIbCTBO HE MOXKE 3aJ0BOJbHUTHU
CBOi MatepiajdbHI 1 JIyXOBHI MOTpeOu (TOOTO CBOIO O€3IMEeKy B
COITlaJIbHO-€KOHOMIYHIM  cdepl) ©Oe3  30uUIbIIeHHS  MaciiTabiB
CYyCHIJIBHOTO BUPOOHMIITBA, $IKE€ CYMNPOBOJMKYETHCS 3POCTAHHSIM
TEXHOT'E€HHOT'0 BIUIMBY Ha 6iocdepy. A 3 iHIIIOTO 00Ky, BOHO 3MYIIIEHE
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obepiratm  Giocepy (ToOTO 3abe3reuyBaTH CBOIO E€KOJIOTIUHY
0€e3IeKy), OCKIJIbKHU BiJ] HET 3aJeKUTh 1 €PEKTUBHICTh BUPOOHUIITBA, 1
KOMGOPTHICTh YMOB KUTTA JIIOAEH, iXHBOTO 3JI0pPOB'sS 1 cama
MOXJIMBICTD 1CHYBAHHSI JIFOJWHH 1 )KUTTS Ha 3€MJTI.

Y  npoMucioBOMYy — BUPOOHUITBI ~ YKpaiHU  HaJII4y€eThCS
1848 ximiuyHO HeOe3meuyHuX O00'€KTIB, SK1 30epiraroTh, BUPOOJSIOTH
a00  BHKOPHUCTOBYIOTh  ONM3bKO 273 THC. TOHH  PI3HOMaHITHHX
CWIBLHOJIWHUX OTPYHHUX PEYOBUH. Y HAPOJAHOMY TOCIOJAPCTBI
VYkpainu aie nonaa 1200 BuOyxo- 1 moxkexxoHe0e3MneuHnx 00'€KTIB, 1€
30cepe/keHo moHan 13,6 MIH T TBepauX 1 piIKuX BHOYXO- Ta
MOKEKOHEOE3NEYHNUX PEYOBHH.

EHeproHacHueHiCTh Cy4YaCHHUX IIPOMHUCIOBUX OO'€KTIB cTaja
KOJIOCAJIbHOIO — THUMOBUU HadTonepepoOHHl 3aBOJ TMOTY>KHICTIO
10-15 muH T/piK 30cepeKy€e Ha CBOEMY MPOMUCIOBOMY MalJaHIUKY
Bi1 300 go 500 THC. T BYIJIEBOJHOIO NalNBa, €HEPrOEMHICTH SIKOTO
€KBIBaJICHTHA 3-5 METraTOHHAM TPOTHITY. [TocriiiHO
IHTEHCU(]PIKYIOTBCSA TEXHOJIOT1T — Takl mapameTpH, sIK TeMIieparypa,
THUCK, BMICT HEOE3MEUHUX PEYOBHMH 3POCTAIOTH 1 HAOMMKAIOTHCSA O
KPUTUYHUX. 3pOCTAlOTh OJAWMHWUYHI MOTY>KHOCTI amapariB, KUIbKICTh
HEOE3MEYHUX CIOJIYK, IKl B HUX MICTAThCS. HOMeHKIaTypa npoaykiii
XIMIYHUX MIJIPUEMCTB 3 NEPEJIOBOI0 TEXHOJIOTIEI0, sika 3a0e3nevye
KOMIUIEKCHY NEpepOoOKYy CHPOBHHH, CKIATAETHCS 3 TUCSY TO3HUIIIH,
npuyomMy 0arato 3 MPOAYKTIB BUPOOHUIITBA HAJ3BUYAMHO TOKCHUYHI.
ExoHoMmiyHa BuUTOJa KjacTepusalii MPOMHUCIOBUX TIINPUEMCTB
NPU3BOAUTH JI0 CTBOPEHHS IHAYCTPIAIBHUX KOMIUIEKCIB 3 BYy3JaMu
€HEepPropo3moaAily, TeIIo- 1 Tra303a0e3NeueHHs, TPaHCIOPTHUX
MaricTpa’liei, 110, K IPaBUIo, PO3TAIIOBYIOTHCS B HACCICHUX MICIISX.

TakuM 4YHWHOM, PO3BUTOK TeXHOCHEpH, COPSIMOBAHUN Ha
M1JBUIIICHHS MaTEPiaJbHOTO PIBHS XKHUTTS, OJHOYACHO MPU3BOIUTH 10
MOSIBM THUX UM IHIIMX BUIB TEXHOTCHHOI HEOE3IMEKHU SIK JJI 37I0POB's
JIIOJIUHU, TaK 1 1JI HABKOJIMIIIHLOTO CEPEIOBUIIIA.

zC' ' Hdzdod?2 ofdde fsddmdss d-x

“tc 2 dzlspgsnsieThest 3a3Buuail y BUTIIAMI XPOHIYHUX ITOIIKOJKEHb
JNEPEeBUHU MaJMMHU KOHIICHTPAILISIMU KUIBKOX 3a0pyAHIOBAJIbHUX
pedoBuH. HalOuibn CHIIBHOTO 30MTKY 3aBalOTh BUKHIAW IMHIOBUX
YaCTUHOK, JlOKcuAy cipku, ¢ropy. B pagiyci 1 kM Big mkepen
BUKHUJIIB BiIOYBA€ThCS 3HUKEHHS MPOAYKTHUBHOCTI Jiicy Ha 30-50 %.
JlepeBa aOCONIOTHO HE MOXYTh POCTH B Oe3mocepeaHii OJM3bKOCTI
B/l BEJIUKUX JIPKE€pPE BUKUAY, BOHU 3a3BUYAll COXHYTh 1 TUHYTh.
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3a0pyaHeHHs aTMochepu MIPOMUCIIOBUMU BUKHJIAMHU
NPU3BOJIUTh N0 3a0pyAHEHHS 1 pyHHYBaHHS TPYHTOBOIO IIapy.
CryniHb MOLIKO/KEHHS CUILCHKOTOCTIONAPCHKUX KYJIBTYp — Y 30HI
2 KM Bl TIAMPUEMCTBA BIIOYBA€THCS 3HMIKECHHS BPOXKAWHOCTI Bijg 15
10 30 % BHACIIIOK BIUTMBY BUKHIIB JIOKCUAY Cipku. PocnuHu mMaroTh
3MaTHICTh HAKOMUYYBATH BEJIUKY KUIBKICTH (TOPY, OCOOJMBO B
3eneHit Maci. Moxe Oytu 3adikcoBaHo 100-kpaTHe 30UTbIICHHS
BMICTY (TOpPY B pOCIMHAX, HANpUKIadA, y 30HI, MNPUJIETIii 10
QJTIOMIHIEBOIO  3aBOJY.  YPOXAHMHICTh  CLILCHKOTI'OCIIOIAPChKUX
KYJIbTYp y O6e3mocepeaii 01u3bKOCT1 BiJI JHKEPET BUKUIIB MOXE OyTH
HACTIJIBKM OOMEXEHOI0, 10 iX BUPOIIYBaHHS CTa€ HEAOUUIBHUM (Y
Oe3nocepenHiil OIUM3BKOCTI BiJA JKepesia BIIOYBA€ThCS 3HUIKCHHS
BpOKaitHOCT1 KyKypya3u Ha 60 %, koHwomuHu — 10 50 %, ssumMeHto —
10 37 %).

Il f dzd o dzO L H SBistsmwivm'Bceeakifasbidoprafiizamii
oxoponu 310poB's (BOO3), HecnpuATINBUNA CTaH HABKOJUIIHBOTO
cepeoBuiia € InpuunHoro Tpubim3Ho 20 %  3aXBOPIOBAHOCTI
HacelieHHs1 (Menuko-reHeTnyHul (aktop — 20 %, croci®O XKuTTS 1
aKicTh xapuyBaHHS — 50 %, piBeHb PO3BUTKY OXOPOHU 3J0POB'S —
10 %). Ilpm omiHII BIUIUBY OCOOJMBA yBara Mae€ MPUIAUISTUCA
HEOE3MEUHUM  €JIEMEHTaM, 00  BUKIHUKAIOTh  IpodeciiiHi
3aXBOPIOBAaHHSA, a TaKOX BIUIMBAIOTh Ha MOJKJIMBE TMOTIPIICHHS
3JI0POB'St HACETICHHS MPUJIETIINX TEPUTOPIH.

O4uMCHI i NMPUPOJOOXOPOHHI . cNo
[ToM'AKIIMTH BIUIMB BUPOOHUIITBA HA HABKOJIMIIHE CEPEIOBHIIIE,
ICTOTHO 3HU3UTU OOCSAT HAAXOJUKEHHSI IIKIJJIMBUX PEYOBUH B
MOPIBHSIHHI 3 TEXHOJOTTYHUMHM HOPMATHBAMHU MOXKHA 3a JTOMTOMOTOIO
CHeLIIbHOT TEXHIKU NI 3aXUCTy cepenoBuia. [lacnopt mae MicTuTu
JaHI TIPO OCHOBHI BHUJIM OYHMCHOTO OOJIaJIHaHHS, 3aCTOCOBYBaHI
CIIOCOOM 1 CTYIIHb OUMINCHHS IIKITUBUX BUKHUIIB.

LT p a chu ni AnpunemMcTBa 3a0oBBEADPY [/
[IpupogOOXOPOHHUMH OpraHaMU KpaiHW BCTAHOBJICHO PO3MIpHU
mTpadiB 3a BUKU MIANPUEMCTBOM BIJl CTAllIOHAPHUX Ta MEPECYBHUX
JKepell 3a0pyiHeHHs. Po3Mipu m1aTH 3aji1earth BiJl 00CATY BUKHUIIB 1
CTYHEHS TOKCUYHOCTI €JICMEHTIB. s H1ITPUEMCTBA
BCTAaHOBJIOKOTHCS HopMmatuBu BrmumBy — [JIB, T'ZIC (rpannuno
JOMYCTUMI CKHJIM), HOPMHU PO3MIIIIEHHS BIXO/IB 1 HABAHTAXEHHS Ha
HABKOJIMIIIHE CEPEIOBUIIIE.
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MnTaHHAa [JNA9 CaMOKOHTPpPOANW

1.
2.

Ha3BiTh ekosioriuHi pakropu BUpOOHUIITBA.
Axkuit  BIDIMB  MOXE 3MIMCHIOBAaTH BHUPOOHUIITBO Ha

HABKOJIMIIIHE CEpEeAOBUIIE?

©NOUA W

Ha3BiTh 0c00IMBOCTI 3a0pyIHEHHS BOJHUX PECYPCIB.
Ha3BiTh 0c001MBOCTI 3a0pyIHEHHS aTMOC(hEpH.

Ha3BiTh 0cO0JIMBOCTI 3a0pyIHEHHS IPYHTY.

ki nUISIXY TOKpaIleHHs! €KOJIOT1YHO1 cuTyailii Bam Bigomi?
[Io Take ekoJIOriYHUI MacoOPT MiANpUEMCTBA?

[Ilo BXomuTh 10 CKJIAAy €KOJOTIYHOTO  Macmopra

M1NPUEMCTBA?
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TEPMI HONOTI | A, O 3ACTOCOBYETHDb
MPMBUBUEHHI KYPCY
IMeTanmnm Ta 1T X cnnasBMwu. MeXxaHIiI YHI |,

BACTMUWB@AORINI M

1 dzOMmis d a3y depresrna meramy.

s t6 d = € — mjilsctaTHs B'I3KICTh CEPIICBUHMU.

U J t6ls YkpyroBuii abo moCTynaJbHHN pyX JBOX METaJEBHX
BUPOOIB.

1 dzis fiyancHHsS YaCTHHOK METajy MPH TEPTi.

[ B totsB dz¢ 9 -O dm3ufiylsitis onTUMaNEHUX KYTIB o 1 Y
3aTOYYBAaHHS MEPEAHBOIT 1 3aJHBO1 TpaHi Pi31Is.

] etsy Ote' g I©OtzOrHa NPOHUKHEHHS 3arapTOBaHOI 30HH,
TOOTO 1I€ BIJICTaHb BijJ MOBEPXHI O HAMMIBMAPTEHCUTHOI CTPYKTYPH.

1 9 Ote¥ 9 OdmiibiylsHuii yac, npu sIKOMy Ha 3BapIOBaHHMX
3pa3kax MpH BUOPOOYBaHHI TOYMHAIOTH YTBOPIOBATUCA Tapsdi
TPILIAHM.

S tSte S+ pyHHyBaHHSA MeTany IIiJl BIUTMBOM KHCJIOT, JYTIB,
OKCH/IIB.

g ls’ 2 C - sipl@dacThcs MBUAKICTIO pyWHYBaHHS METAITy BiT
KOpO3ii, BUMIPIOETbCA PYWHYBaHHS B MUTIMETpax 3a pik 3a 10-0anbHOIO
HIKAJIOK0.

M d30 dzdzfHateHHAs] TPOIIEHTa BMICTY BYTJICIIO Ta IHIIIHX
JOMIILIOK Yy CTalll, YaBYyHl, CIUIaBaX METOJIOM CHaJIeHHS 3pa3KiB 10
yYTBOPEHHS Ta3y.

gff ] CIstcOdz dzgfridnauChdza@pekiicira BMICTY BYTJICITIO
Ta IHIIUX JOMIIIOK 3a JOBXKHHOIO XBUJIl €JIEMEHTIB PO3ILJIaBy.

[ J W] G Is sy Ycsolfi BuWHAYEHHS CTOPOHHIX BKIIIOUCHb Y
MeTaJll MarHITHUM TIOJIEM.

{ 4 dzlse Jsdats G QHd3dsQ & Is s fy SeiBfadertin gacy,
TPIIINH, YCAJIKU 32 JOIOMOTOI0 PEHTIE€HIBCHKOIO 1 raMMa-TIPOMEHIB.

t Is O dztmnas 3amiza 3 ByriielieM; Mapka CTaji BU3HAYAEThCS
BMICTOM Y H1i BYTJIELIO.

[ * OG O30 — fgupndz@ro dorm depury, nemeHrurty,
ayCTEHITY, MApTEHCUTY Ta IHIIHUX €JIEMEHTIB y Mapili CTaJI.

c S sMmis’ &3 prtsa®ietrs nedexTiB cranmi (BOJIOCOBUHH,

yCaJKH, CBUIII, OyIH0aIIKH, TOPH) METOAOM MPOKATKHU 3JIMBKIB.

380



S s dzls te ts dz' — ¥pdarisHisdS3paskiB 3 MeTOI0 BH3HAYCHHS

HIKIJIJTUBUX JOMIIIOK — CIpKH, (hocopy Ta iH. €IeMEHTIB.
I Ctanb

l 26 dzj yJj o OynidgisHd clzdns 38nuaiiHoil SKOCTI.

[ J 6 B9 OdzO- cils @ dzdcTocyBaHHIM XpOMY, HIKEJIO,
MapTaHIIfo.

Stsdzmistelz € y° 2 dz0O cranf) Is @odz'mae mnominmeni
BJIACTHMBOCTI;  3aCTOCOBYEThCS B  amiallli, BepcTaTOOyyBaHHI,
aBTOMOO11€0y1yBaHHI TOIIIO.

g Jy Odz da@ansinile @adzsnacTUBOCTI KapOMILIHOCTI,
KHUCJIOTOCTINKOCTI, BUCOKOMIIIHOCTI, KOPO311HOCTIMKOCTI
BJIACTUBOCTSIMHU.

4 tStecls Od3] dzls —Mdsa@ dgjzRoro mnepepizy (kpyria,
KBaJIpaTHa, KyTOBa, TABPOBA TOIIIO).

| I a4y H
g ' tod 2 1 vplya EuANHOT SKOCTI.

10 dzd 2 T apye stigeuimenoro TBepAICTIO.
l dB ' dzj dad Bucorng¥aigiiidi dasyH.

S ts9 C d 271 1apho slkuiziinnaeThcs KyBaHHIO.
IVKonboposBi MeTannm Ta Ccnnaet

[ wn! Is © - 'maroig tkag@@uocTiiiKicTh, eleKkTpo- i

TETUIONPOBITHICTb.

SOHd 2 ' 2tmeriskopgdfiidoCrairders.

1 S 4 dz 7 Msieritxopbpifirdr @ik T 1 IpyKHICTS.

o ddz y' , ts dzts o-tSmaroTe kopesiHdgikic@.01d
MJIACTUYHICTb.

A d dz6 ' ? 56t madliTl dk@@ifHocTiiikicth i
MJIACTUYHICTb.

o dzt oz’ dz' 2 7 - Badd sucokytkap®@iBudcriiikicTs i
TeTUIONPOBIIHICTb.
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VTexHonoria o6bpobkn wmMeTani B

| 5 dzts 9 dzdoBeprisitra Aunynmens i 3aroTOBKU.

t 2r - Smp@njueHHs IHCTPYMEHTY 10 3arOTOBII].

wdzmistclz dzj dzls o to' - @dedsY ceeguio, dhpetn,O dz
70BOAY TOMIO.

VIse sStcj dzdzW — fipisatelx iy 3arorosku mapy merany.

gls® 2¢° Mmis! ' d3° Y dz— fydapanicts @ebplsitc Iz d3j
ITHCTPYMEHTY, XB.

1 OGte’ 9 OdedzV - malisderrcalzppdals tacTpymenty
1 AeTanl.

[ OMmiIsd 4z~ dglzts Hicd H q diz [ [3acTOCOBYIOTBCS IS
BIJBEACHHS TEIJIA.

cS¢ M+ 59 ] tc~dzacu Yuisafu ofpsoiats B

[ BtotsB § O —t®ukoHYEHAEEHa TokapHUX, PEBOJIHBEPHUX,
pO3TOUYBaIbHUX,  KapyCelbHUX,  CTPyrajbHUX,  JOBOAIBHHUX
BepCTaTax.

4 9 | tc H dzBugiaAg¥recsa Ha CBEpUIMIIBHUX, PO3TOYYBAIBHHUX
Ta 1H. BEpCTaTax.

1 J dz2€ Iz & &hkadg¥recsa HA CBEpUTMIIBHUX, PO3TOTYBATLHUX
Ta 1H. BepcTaTax.

| SL G 5 tolsstkdrizihcs Ha cBep ITMIIBHUX, PO3TOUYBAIBHUX,
TOKapHUX Ta 1H. BepcTaTax.

Ao L | tclzasf@ardzatcs na gpesepHuX, po3TOUyBATBHUX
Ta 1H. BEpCTaTax.

] eBIsW G zau®otigdz¥cs Ha MPOTSHKHUX BEpcTaTax.

t 'Jdz0O tz ® dzdz¥ukonyeThcs Ha CBEpIMIIHHUX, TOKAPHHUX Ta
1H. BepcTaTax.

1 z B 5 tz©® tzbzEukonyeThes Ha 3yOOHAPI3HUX BepCTaTax.

Z dz' W iz o @uzarferncs Ha LTI yBAIEHAX BepcTaTax.

[ SioH j dzdzv ~ Sdz' dzc z 9 Odzdz , mMzy jJ oW’
BUKOHY€THCS Ha JIOBIIHMX, XOHIHTYBaJIbHMX, MOJIIPYBaJlbHUX Ta iH.
BepcTaTax 1 ycTaHOBKaX.

v sydz Mmls! —tsSBYiEils BEYIGOBIIHOCTI BUTOTOBIICHOT
JeTail 3aJJaHuM po3mipam, popmam TOIIIO.

] todthls o j toMmis Ols daykare gms  ycraHoBimeHHs i
3aKPIIJICHHS 3arOTOBOK II1JT 00pOOKY.

] dzd B d dzO — tepmun®@ WagdgMeTany, 1110 3HIMAETHCS, MM.
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] sSHOYO ' dzfiHsiepevdgerazlsikcrpymenTy 3a ogun
000poT (MOABIMHMY X1) MIMUHAEA (CTOTY TOIIO), MM/00.

ZodHG " Mils! — taiat @pkedaNeHHs IHCTPYMEHTY 3a
OJIMHUITIO Yacy BiTHOCHO 3arOTOBKH.

1 dzOMilsd ydzO H j W stc dzOy "' uatfsaterfmedsis L O dzadz
BIJIKOJIY B CTPYXKKY.

] J B3] Iste’ Vv z-opbpdandild egquitizis T 3aTouyBaHHS,
O14H1 rpaHi IHCTPYMEHTY.

g4 d dzO tc- rydRidrdziio BUHMKAIOTE y IpOIeCi 0OpOOKH
3arOTOBKH.

t 4 dd3d to— en@@dazdathcs momavero, MBUAKICTIO i
TIMOMHOIO pPi3aHHS.

VIl HCTpyMeHTH npu ob6GpobUI MeTa
t Ly’ Is© - mBcrant®gfoforhcss Ha TOKapHUX,
PCBOJILBEPHUX, PO3TOUYBAIBHHUX BEpCTaTaX.
49 J tH &zO ° — BcranoBiA®®Téca Ha cBepUIMIBHUX,
TOKapHUX Ta 1H. BepcTaTax.
14 dz26 4 ted ‘' — scranoBm®rict Ha cBepATMIBHUX,

TOKapHHUX Ta iH. BEpCcTaTax.

t sSLGEBlsS d - Bcrandemosrkfs| i cBepaTHIBHUX,
TOKapHUX Ta 1H. BepcTaTax.

ANtej L (d ‘ '—n BeTalogutpiofibess Ha  QpesepHUX,
PO3TOYYBAJILHUX Ta iH. BepcTaTax.

ltetsp@®d fHtesh do € d - seranormowlscf ug
NPOTSHKHMX 1 MPOIMMBHUX BEpCTaTaXx.

[ " syd<d, ff dzO h- @ctanoBmoroTeEs HASTOKpEfIX,
CBEPJIMJIBHUX, PO3TOUYBAJIBHUX Ta iH. BEPCTAaTax i aBTOMAaTaXx.

| sdzse € d L [z B Hsrdg@siaoorbcle’ Ha TOKapHUX i
CHeliaIbHUX BepcTaTax.

[ BOR" G tc]-BecTdEOBAIOIOTECA HAa 3y00J0BOAIBHUX 1
CrelialbHUX BepcTaTax.

1 zBtsSHiB9 B Odz! dz G ts-datsran@sdoroThcs HA | 9 | 16
3y00/10BOANIbHUX 1 3yOOHAPI3HUX BepcTaTax.

z d&z'Neo O el ¢ d R dfey’ ;Odik@L t
frJIStG Yysgdqed ;f e f OMsO e ; CGodzso € -

hdz' Wlzo Odz! dz Is-Qactifctmg THBIZ® 1Oy dry BB HIX 1
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IHIITMX CHEIAIbHUX BEpCcTaTax, MmO 3a0e3MeuyloTh TOYHICTh 1 SIKICTh
neTaii B mpoiieci 00poOKHu.

VIEITToXxXmnmb KM npunin Mmedkmaa LHIH i

1 sndBSd ftod dJ + Gadzopny, dzd PamiB@EHSIS B |
pu 00poOIIl IeTa 1 BIUIMBAIOTh HA TOYHICTH 1 SIKICTh 0OPOOIIOBAHOT
netani. Po3pi3HAIOTE: MOXUOKHM cxeMU 0OpOOKH; MOXUOKH HACTPOMKH;
MOXUOKM YCTAHOBJICHHS 1 BUBIPSIHHS J€Tajil; MOXUOKM Oa3yBaHHS;
noxXuOKHU BI1J HEAOCTaTHBOI *KOpcTkocTi cuctemu BIIIJ (Bepctar —
OPUCTPIl — 1HCTPYMEHT — JeTajib); TeMIeparypHi aedopmaiiii,
BHYTPIIIHS HAIpyra.

VI Tunnm BUPOOBHMLUTEBaA

sdifd 9 ( tc SiB &zphRIdPIBYETECS NPOAYKTHUBHICTIO,

oOcsraMy BHUpPOOHUIITBA, CTyNEHEM MeXaHi3almii 1 aBTOMaTH3allii,
HOBUMH TEXHOJIOTISIMHM, SIKICTIO Ta EKOHOMIYHUMH IOKa3HUKaMHU.
Po3pi3HSI0TH: OJIMHUYHUM, Ip1OHOCEPIAHUMA, CepliHHUiA,
BEJIMKOCEPIMHUHN 1 MACOBUIA TUIU BUPOOHMIITBA.

IXMeTanopi 3anbHIi BepcTarTwWu

vdz' 9 j emMOdz dz’ s s KOG dzb oo QkytathyisiiO Is d
pI3LSAMMU.

v tsC Ot dasts dz! o j todz ts-HedRY T obpreQkydz!  dz'
JeTal pi3IsaMH.

v sC Otefm! € ° BOGOIB" § ddzH j dz! dz it
BUKOHYIOTh OOpOOKY JIeTas pi3IsaMHu.

t "L dg Ists € Otc dz= BuxeHyrdeH ISORLBKEf merani

PI3LSAMU.
Ldz' 9 JtemMOdz dz' -tctsfydsjstmiiz dzdiztcdidy €- O dz! dz
Mo j oH dzd dz' dz' ; tcOH ' Odz! dz' ; -W t8JOG JOusds Vy;

M J y' Odz' dz' — Bixguysofiplo@ploey ceepanamu, pisismu,
3eHKEpaMu, po3ropTkamu, hpe3amu Ta iH. IHCTPYMEHTOM.

ANte] L j tedz’ -oByxdfndss@dpepky merami gppesamu.

l eslsWw y dz b J-tc Epso@yi®TE 00pOOKY meTami

MPOTSHKKAMU.

384



1 B te’ L dz' - sugote/Mis ©dpahxy neram dpesamu
MOJTyJIbHUMH, TOBOAYaMH.

zdz' Wlzo Odz! dz' - opjxieaydai© l9@poOky merami
nutipkpyramu, abpasuBoM.

[ Siedz 9 J tc MHIsEReHYr0TE 00pOOKY JeTam XOHaMH,
IPUTHPAMH.

gy Odz' dz Qo lstsdzOlIs d ~ puk@Wfh 9 O9 Is

00pOoOKy JeTali pi3HUM 1IHCTPYMEHTOM.
XBumMi poBalbHUKW T HCTPYMEHT

l dd3" et 9 Odz! dzd A mpusdafpisuis mdgjvdplosanns
30BHIIIHIX 1 BHYTPIIHIX MOBEPXOHb 1 KYTOBUX MapaMETPIB 3AJICIKHO
Bl BUMOI' KPECJEHHsS Ta IHIIOI HOPMAaTUBHOI JOKyMmeHTamii. Jlo
BUMIPIOBAJIBHOT'O 1HCTPYMEHTY HAJICKaTh: IITAHTCHIUPKYJIL; JIHIAKHY;
npoOKHu; CKOOW; JOpHM;, IITHUXMAacH; MIKPOMETPH; MIKPOCKOIIH;
KYTOMIpH; THIIII.
XIMMToHATTSAa, Mo B "' A 3eaKHOI H 03M i (Bl HHOaKH CA0i BAON ¢

ni AnpunemMcrTBa

1 89 O Isi ~dz' CBj tc' dadza", BPtcd HS9 O
9 d dzOr ' H dzhnkdpciBHHI HOCATHCHh HAYKOBO-TEXHIYHOTO
MIPOTPECY B YCIX HAMPAMKAX AISIBHOCTI MIAMPUEMCTBA.

]l Odztso O { -teammeirifi ogcarsumycky npoayKitii.

1 BtedZOIsdd s O  {f tcS spdxdByg BWTpaTH KUBOI
npaii Ha OJAMHUIIO MPOAYKIIII.

4tSB ' 9 Otcls mgisei BuTpatm Ha BUPOOHHMITBO i
peaizaliio IpoayKIIlii.

1 tcd B Iz Is mificTuii  moxia Big TOCHOAAPCHKOI isUTBHOCTI
KOJICKTHUBY.

A ' dzO rpomoBuii BUpa3 BapTOCTI TOBapy, MOKA3HUK i
BEJTUYHMHH.

[ Mdzts o dz' — ofniBndizenicpynu, odnagHaHHS.

[ BstesIs dz' — npdBioEH KpmTH, SIKI BUKOPUCTOBYIOTHCS
JUTsl CTBOPEHHS 3a1aciB CHPOBUHM, MaTepiaiiB, ajaruBa TOMIO.

A BdzH 59 " -HOKBHU®, 1m0 XxapakTepusye e(QeKTHBHICTH
BUKOPHUCTAHHS OCHOBHUX BUPOOHUYUX (DOH/IIB.
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1 OMtse d o d te 5yrydritny Immeo@®@s npani i npeameTis
mpari.

1 O MtsB d-sffapaapami (BepcraTtu, IHCTPYMEHTH TOIIIO).

t 4 dzls OB j dzL deimfigisetins mnpuOyTKy 10 BapTOCTI
OCHOBHHUX (POH/IIB 1 HOPMOBAHUX OOOPOTHHUX KOIIITIB.

1 o8 H Iz$ Is d e3deoou dgeh@nefitea i mrou.

l dtese dzd yO { s isakeymdabud) BoxnmuBuii Bumyck
MPOIYKIIIT 32 piK (100y, 3MiHY).

[ Otc§ J Is¢ dégnphicts migmpueMcTBa, CHOpsSIMOBaHA Ha
BUBYCHHS PUHKY, ITOIIYK BUPOOIB ISl BUITYCKY.

[ J dz] H > d3f dalayka mnpo ynpaBiiHHA BHUPOOHUYHM
TIPOIICCOM.

1 OtctsB ' IsdzO 1 dzO-dsrdimopuit @1jgatf ould@is @i

y BUPOOHHUIITBI 1 yIIPaBIIHHI.
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[Timpyunuk

O n K aBoxoguvup JleoHimosud,

K a n a 6 ¥Opiii CsresoBuy,

K a n n ylaeuag CereHiiBHa
Ta 1H.

TEXHONGAr
MAWLWWMHeY Al BHUX NI gNPMWEMCTB

BignosiganeHuii 3a Bumyck Macimosa B. O.

Penaxrop bypanosa H. B.

[igmmcano no apyky 24.10.19 p.
®opwmar nmanepy 60x84 1/16. Ilanip nucansHuii.
YmoBH.-apyk.apk. 19,75. Tupax 500.  3amoBnenHs Ne
Bunageib Ta BUTOTOBITIOBAaY YKpaiHCHKUIT AepyKaBHUN YHIBEPCUTET
3aJ1i3HUYHOTO TPAHCIIOPTY,

61050, Xapkis-50, maiinan Deitepbaxa, 7.
CeigonTBo cy6’ekra BugaBandoi cripasu JJK Ne 6100 Bix 21.03.2018 p.
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