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PE®EPAT

[TosicaroBanbHa 3amucka: 86 c., 27 tadim., 12 puc., 2 noxa., 20 mxepen.

KUIBIE ~ BHYTPHUIIHE, KAMEPA  3I'OPJAHHA, IINIASBMOBE
HAIIMJIEHHA.

OO0’exT MOCHIIKEHHS — TEXHOJIOTIYHUN TMpOoLeC IJIa3MOBOTO HAIMJICHHS
terio3axucHoro nokputts (T311) Ha kinblie BHYTpiltHe kamepu 3ropsiaas ['T/1.

Mera TUnIOMHOIO MPOEKTY — PO3POOUTH TEXHOJOTIIO TUIa3MOBOTO HAMTUJICHHS
Ha poOOTHU30BaHIN yCTaHOBLI TerIo3axucHOro nmokputTs T3II Ha KiIbLie BHYTpIlIHE
kamepu 3ropanss ['TJl ; cipoekTyBaTu JIBHUINO IJIA3MOBOTO HAIMIICHHS.

Metoau TOCHIKEHHST — aHaJli3 JIITepaTypHUX JIaHUX Ta CEPIMHUX TEXHOJIOT1H
IUTa3MOBOTO HAITMJICHHS, X 3aCTOCYBAaHHSI Ta yTOCKOHAJICHHS.

JIsist po6OTHU30BaHOTO TUIA3MOBOTO HAMUJICHHS OyJia CIIPOEKTOBaHA yCTAHOBKA
oo ckiany skoi BxoauTh: podora FANUC M-16iB, cuctema mius 1mia3MoBOro
HarmuieHHs AP-251, yHiBepcalbHUN MaHIMyIATOP.

Po3pobnena wmapiipyTHa KapTa TeXHOJOriyHOro rmporecy. ChpoekToBaHa
JUTBHULIS TIJ1a3MOBOTO HANUJICHHS K1IbLSI BHYTPIIIHBOTO.

[IpoBeneHO TEXHIKO — €KOHOMIYHE OOIPYHTYBaHHSI pO3pOOJIEHOT TEXHOJOTII.
Po3pob6rieni 3araigbHi 3ax0oAu 3 TEXHIKM O€3MEeKH 1 OXOPOHU HaABKOJHUIIHBOTO

CepeIOBHUIIIA.



ABSTRACT

Explanatory note: 86 p., 27 tab., 12 fig., 2 additional, 20 sources.

INTERNAL RING, COMBUSTION CHAMBER, PLASMA SPRAYING.

The object of research is the technological process of Plasma Spraying of a
heat — protective coating (TZP) on the Inner Ring of the gas turbine engine
combustion chamber.

The purpose of the diploma project is to develop a technology for Plasma
Spraying on a robotic installation of a thermal protection coating of the TZP on the
Inner Ring of the gas turbine engine combustion chamber ; to design a Plasma
Spraying site.

Research methods-analysis of literature data and serial Plasma Spraying
technologies, their application and improvement.

For robotic Plasma Spraying, an installation was designed that includes: the
FANUC M-16iB robot, the AP-25i Plasma Spraying system, and a universal
manipulator.

A route map of the technological process has been developed. The area of
Plasma Spraying of the inner ring is designed.

A feasibility study of the developed technology was carried out. General

measures on safety and Environmental Protection have been developed.
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BCTYII

Buxig Ha MpUHIMIIOBO HOBI TEXHIYHI pIlIEHHS B 00JacTi MammHOOYIyBaHHS
0e3 3acTOCYyBaHHS PI3HOTO POy MOKPUTTIB HEMOKITUBUH.

Jetam rapsaoro tpakty rasorypOinHoro asuryHa (I'T/]) Taki, sk jmomatku
TypOiH, CEeKIlli COIJIOBHX amapaTiB, *apoBl TPyOM Kamep 3rOpsHHS, MPalOI0Th B
CKJITHMX EKCIUTyaTalliiHuX yMoBax Ipu Temmepartypax Bumie 1373 K (1100 °C).
[Ipy wnbOMy, BTpara MpaNE3daTHOCTI CYYAaCHHUX JKAPOMINHUX 1 KApOCTIMKHX
MarepialiB  Ha  OCHOBI  HIKeNO0  BiJIOyBaeTbcs B OCHOBHOMY  uepes
BHUCOKOTEMIIEpATYpHY ra3oBy KOpo3i0 noBepxHi. IIpoOiema miABUILIEHHS pecypcy
IUX JeTajel BHUPIIIYEThCS TEXHOJOTIYHUMHU a00 KOHCTPYKUIMHUMU METOJIaMH.
OpHak MOKIIMBOCTI METaNyprii B CTBOPEHHI HOBHMX MaTepialliB B JaHUN Yac B
OCHOBHOMY BHMYEpIIaHi, OOMEXEHI TAKOK MOKJIMBOCTI KOHCTPYKTHBHHMX PIIIEHb B
3HM)KEHHI HarpiBy LIMX MaTepiaiiB 32 paXyHOK CIELIAIbHUX CUCTEM OXOJIOIKEHHS.

VY 3B'SI3Ky 3 IIUM HaWOUIbII €(PEKTUBHUM 1 €KOHOMIYHUM PIIICHHSM JaHOI
npoOJieMd € BHUKOPUCTaHHS Ha pOOOYMX MOBEPXHSIX JEeTaleld rapsuoro TPaKTy
CHeIiaJbHUX TEIJI03aXUCHUX MTOKPUTTIB.

TennozaxucHi nokputtsa (T3II) € HeBiA'€eMHUM KOHCTPYKIIHHUM €JIE€MEHTOM
JeTajel rapayoro TPakTy CY4YacHUX aBlallliHUX 1 €HEepPreTMYHUX TIa30TypOIHHUX
neuryHiB. T3I1 — me OararomapoBa cucTeMa, IO 3aXHINAE KAPOMIIHUHN CIUIaB
BUpOOY B XOA1 €KCIUTyartalii BiJ 3ryOHOro BIUIMBY poOOYOro Tiia. Y KIACUYHOMY
BUKOHAHHI BUJIUISIOTH JIBA OCHOBHUX INAPH: >KAPOCTIMKUN MeETaleBUN MiACION 1
BorHeTpuBkuii kepamiuauii map (KILI). Haitbinem 3atpedyBanum matepianom KIII €
OKCHJ LHPKOHIIO, CTaOUII30BaHUN OKCHUIOM ITpII0 4Yepe3 MOoro yHIiKajdbHI
BJIACTUBOCTI.

[Ipy HaHeceHHI TEIUIO3aXUCHUX TOKPHUTTIB HEOOXITHO  301IbIIYBaTH
MPOIYKTUBHICTh Mpall AJis 301IbIIEHHS] 00CATY BUPOOHHUIITBA 1 CKOPOUYEHHS Yacy Ha
BUTOTOBJICHHS BHUpOOiB. [lomimmeHHs $AKOCTI MPOAYKIT Beae A0 TPHUBAIOL 1

0e3MmeyHoi eKcIuTyaTalii BUpoOiB rapsayoro TpakTy ra3oTypOIHHUX JABUTYHIB.



1 IPU3HAYEHHSA, KOHCTPYKIIA I MATEPIAJI BHYTPIIIHBOI'O
KIJIbIIA KAMEPHU 3I'OPAHHA I'A3OTYPBIHHOI'O JIBUI'YHA

1.1 YMoBHU ekcrutyaTallii BHyTPIITHBOTO KIS

Kamepa 3ropsstHHd mnpu3HadyeHa Jisi CTBOPEHHS TAa30BOrO NOTOKY 3aJaHOl
TEMIEPAaTypu 3a pPaxXyHOK CIHAJIOBaHHS OPTraHIYHOTO TMajluBa B CEPEIOBUIII
CTHCHEHOTO MOBITPsS 1 € OAHUM 3 OCHOBHUX enemeHTiB I'TJl. CxemaTuuHo kKamepa
3ropsiHHs (puc. 1.1) siBisse cOO0K0 €MHICTB, KyAW O€3MEepEPBHO HAAXOASTH MAIMBO 1

MOBITPS, 1 3 IKOi O€3MepEePBHO BIABOASITHCS MPOIYKTH 3TOPSHHS.

2

‘ 30HA copeHur ‘ 30HA cMelierHuAn
-t |

YMOBHI MTO3HAKHU:
1 — nonmaTkoBu# 3aBUXproBay; 2 — GOPCYHKA; 3 — 3amaabHUN TPUCTPIif;
4 — xopmyc; 5 — kapoBa Tpy0a; 6 — coroBuit 3MinryBad; 7 — gudy3op

Pucynox 1.1 — Ilpuctpiii 1 cxema po6otu kamepu 3ropsiaast ['T/]

[ToBiTps, MO HAIXOAUTH B KaMepy 3TOPSHHS, IITUTHCS Ha TIEPBHHHE, IO
HATPABIIIETHCS Yepe3 JIONMATKOBUM 3aBUXpIOBaY Oe3MOCEepPeIHbO B 30HY TOPIHHS
(Bim 20 % o 25 %), i BTOpHHHE, sike 00THUKAE JKapOBY TPyOy 30BHI 1 MiAMIIIYETHCS
10 npoaykTiB 3ropsHHs (Bix 75 % 10 80 %). Bropunue moBiTpst, 00TiKalOuu 30BHI
KapoBy TpyOy, OXOJO0/Kye ii cTiHKA. YacTWHAa BTOPUHHOTO TOBITPs udepe3 ApiOHi

OTBOpH a00 KUIbLIEBI HIUIMHU HAJAXOAUTHh HA BHYTPIIIHIO MOBEPXHIO XKapOBOI TPYOH 1
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CTBOPIOE 3arOpOJIKYBaJIbHY IUTIBKY, 1HIIIA YACTUHA BTOPUHHOTO MOBITPS Yepe3 BEIHKI]
OTBOpH a00 cOIUIa MiAMINIYETHCS A0 MPOIYKTIB 3TOPSAHHA B 30HI 3MIIITyBaHHA 1
OXOJIOIDKY€E Ta3H A0 TeMIepaTypH, NPUHHATHOI JUIsl pOOOTH MaTepialiB MPOTOYHOI
YacTMHU Tra30Boi TypOiHu. PosnuiroBaHHs majuBa 3iHCHIOETHCS 4depe3 (HOpCyHKU
TaKUM YHHOM, 1100 KOHYC PO3IWITY MajiBa MPUMHKAB JI0 30HU 3BOPOTHUX CTPYMiB
rasiB, IMAMATIOBABCS, 1 YACTHHKY MAJIMBA HE TIOTPAIUISUTA Ha CTIHKH JKapOBO1 TPYOH.
Buytpimapeo kinbeie (puc. 1.2) sBasie co00i0 KiIbIEBY AETalb 1 € YACTHHOIO
XKapoBOi TpyOH, SKa CIYKUTh AJs OOMexeHHs mnoiym'sitHoro npocropy K3 i

CHpHﬁHHTT?I TCIIJIOBUX HAaBAHTAXXCHb.

Pucynox 1.2 — 30BHIIIHIN BUTIISA KU BHYTPIIIHBOTO

Kaposi TpyOu mpairoroTh B Ay’ke BaXKHUX YMOBax, TakK SK MPOLEC 3rOPsSHHS
BiIOYBA€EThCS TIPU BUCOKMX TeMmriepatypax (mo 1275 °K) B okuciroBaabHOMY
cepenoBulilll. HasiBHICTh BENMKUX TEMIIEpATypHUX TPAIIEHTIB, Pi3Ki TEIUIOBI yIapu
IpU 3aIyCKy, 3yMUHLI 1 3MiHI PEKUMY POOOTH JBUTYHA MPU3BOASATH JO BUHUKHEHHS
BEJIMKUX TEMIIEpaTypHUX HANpPYKEHb B JETANAX >KapoBOi TPyOH, a HASBHICTb
BUIBHOT'O KUCHIO MPU BHUCOKIN TeMIiepaTypl — 0 Ta30BOi KOPO3ii 1 Mporapy CTIHOK.

Came pecypc *xapoBux TpyO Bu3Hadae pecype Beiei K3 [1].
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1.2 CyTHiCTb TJ1a3MOBOTO HAITUJICHHS

CyTHICTh IJIA3MOBOTO HAITUJICHHS TIOJISITA€ B TOMY, 10 B TIJIA3MOBHM CTPYMiHb
Oe3MepepBHO 3 PIBHOMIPHOIO MIBUAKICTIO MOJAETHCS APIOHOIUCTICPCHUM TMOPOIIOK
(mamwtroBanuii  Martepian). [lpy 1bOMYy YAaCTHHKHA TIOPOIIKY 3aXOILTIOIOTHCS
CTpYMEHEM, HarpiBaroOThCsl, IUIABIATHCS 1 MPUCKOPIOIOTHCS B HAMIPSIMKY HAITMTFOBAHO1
netani. [Ipu 3iTKHEHH1 3 TOBEPXHEIO, IO HAMUIIOETHCS YACTUHKHU IMOPOUIKY, IO
3HAXOAATHCA B IUIACTUYHOMY CTaHi, JAe(OPMYIOTbCS 1 BIPOBAKYIOTBCA B
MIKpPOHEPIBHOCTI MiAKJIAAKH, 3a0e3nedyroud (I3UYHUM KOHTAKT 3  JIETaJlIIo.
B3aemosisi 4aCTUHOK MOPOIIKY 3 MaTepiajioM MiAKIAJKH, MOAANbIIA KPUCTaII3aIlis
YaCTUHOK BH3HAYA€ 3YCIUICHHS TMOKPUTTA 3 MAKIaaKow. HactymHi mapwm
bOopMyIOThCS BXKE 32 PaXYHOK 3YEIICHHS YACTUHOK OJMH 3 OJIHUM, MalOTh JIyCKaTy
OoynoBy. [TokputTts B 1ij10My siBJsie COOOI0 IMIApyBaTHil MaTepial, 10 CKJIAJAAETHCS 3
CHJIBHO JIe(hOPMOBAHUX HAIMMIIOBAaHUX YACTHHOK, 3'€THAHUX MK COOO¥O.

dopMyBaHHS TEIIO3aXUCHOTO TMOKPUTTA Ha JeTanm kamepu 3ropsHHs ['T]]
MPOBOJUTHCA TOCIIJOBHUM HAHECEHHSM JIEKUIbKOX IIapiB MOKPHUTTIB, PI3HUX 32
byHKIIOHATEHUM TIpu3HadeHHsM (puc 1.3):

1. [oxpurta T3II-2:

- nepummii map [IB-H70KO30 — skapocriiikuii, ToBmuHoo Big 0,15 MM 1o
0,20 mmMm;

- apyruii map IMHITK63H30 — tepmobap'epuuii, Tommuow Big 0,20 MM 10
0,25 mwm.

2. Iokpurta T3I1-3:

- nmepmui map [IB-H70KO30 — sapoctiiikuii, ToBiuaow Bix 0,15 MM 10
0,20 mmMm;

- apyruit map III-FO10H + TIIHIIK63H30 y cmiBBigHOmeHHi 1:1 —
npoMixkHHU#H, ToBIKHOI Bi 0,15 MM 10 0,20 MM;

- tperiii map ITIITIK63H30 — tepmobap'epuuii, TopumHoo Bix 0,15 mm 1o
0,20 mm.
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3. loxpurtsa T3I1-1400:

- mepmmi map [1B-H70K030 — sxapocriiikuii, ToBmuHOM Bix 0,15 MM
10 0,20 mwMm;

- npyrmii map I[THIIK63H10 — tepmobap'epHmii, ToBmuHOow Big 0,20 mm
110 0,25 mwm.

Pucynox 1.3 — IIpusHaueHHs koxHoro mapy nokputts T3I1

[Ipu nanecenni mokputts T3Il Temmeparypa HarpiBy AeTaji HE MOBHHHA

nepesuurysatu 100 °C.

1.3 Matepian KijbIlsl BHYTPIIIIHBOTO

Kinblie BHyTpilIHE BUTOTOBIISIOTH 31 cruiaBy EI868 (XH60BT) — sxapomitiauid,
KOPO31MHOCTINKUH CIUIaB HIKEIh — XpOM — 3aJli3a 3 MiHIMAJIbHUM BMICTOM aJIOMiHIIO
1 TUTaHy.

Hauuii crimaB npu temneparypi Buimie 550 °C mposiBisie BiIMIHHY BHUCOKY
MILHICTh IPOTH BIUIMBY TapAyuX rasiB 1 MPOAYKTIB 3rOPsIHHS, a TaKOX COJBOBHX

pPO3IUIABIB 1 MPHU I[LOMY, MA€ XOPOIl MEXaHIYHI BJIACTHUBOCTI MPU KOPOTKOMY abo
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TPUBAJIOMY HaBaHTaXeHHI. HaBiThb MpH BaXKUX yMOBaxX, TaKUX SK, LUKIIYHE
HAaBaHTa)XCHHA poO3irpiBoM 1 oxojomkeHHsaM, ciaB EI868 (XH60BT) 3bepirae
MILIHUN OKUCHHH IIap, SKUH Jy’Ke CTIMKHUM IPOTH PO3TPICKYBaHHS.

XiMivHHM CKIaa 1 MexaHiuHi BiacTuBocTi cruiaBy EIS68 naBeneni B Tabm. 1.1 1

tabn. 1.2 BIAMIOBIIHO.

Tabmums 1.1 — Ximiuauit ckiaz crutapy EI868 3rimro DIN EN 10095, % [2]

C Cr W Ti Ni Al Fe Mn Si S P
<0, | 235—- | 13— | 0,3 <0,01 | <0,01
Ocn. | <05 | <4 | <05 | <0,8
1 26,5 16 0,7 3 3
Tabmuua 1.2 — Mexaniudi BiactuBocTi cruiaBy EIS868 mnpu  kiMHATHIM

temnepatypi 3rigHo DIN EN 10095 [2]

Meska iIMHHOCTI | Mexa MIIHOCTI Oy, BinHocHe .
Teepaicte HB
0., Mlla MlIla MMOTOBXKEHHSA O, %0
205 550 30 <220

1.4 Amnami3 TEeXHOJOTIT HAMWICHHS BHYTPIIIHBOTO KUIBIL Ha 0a30BOMY

MIMPAEMCTBI Ta IPOMO3UIIIT MIOA0 11 MOJIIMIIICHAS

JUisi HaHEeceHHS TEIUIO3aXHWCHOTO TMOKPUTTS Ha KUIbLIE BHYTPIIIHE Ha
nignpueMctBl  «AT  Motop Ciu» 3acTOCOBYETBhCS yHIBEpcallbHa yCTaHOBKa
I1a3MOBOT0O HanwieHHs tuny YIIV-8M.

Jlns  30UIbIIEHHS TPOAYKTUBHOCTI 1 SKOCTI HANWJIIOBAHUX  JeTajei
IPOMOHYETHCSI JaHY YCTAaHOBKY 3aMIHUTH Ha pPOOOTHM30BaHUI KOMIUIEKC Ha 0as3i
po6ora FANUC.

3acTocyBaHHA MPOMUCIOBOrO poOOTa J103BOJISIE BUKOHYBATH HaIUJICHHS

netaneit ckiaagHoi reometpii. [Iporpamue 3a0e3nedeHHs] KOHTPOJIOE BC1 MapamMeTpu
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Ipolecy HamwiIeHHs 1 cTraH mnepudepiiiHoro oOMaAHAHHA 1 Ma€ MOXKIHUBICTh
30epiranHs 1 3aMucy napaMmeTpiB HAaHECEHHSI ITOKPUTTSL.

KoMmuiekcun a1 HanuiIeHHs 3 1HTErpyBaHHAM pOOOTIB JO3BOJISIIOTh BUMTH Ha
HOBHI piBEHb BUPOOHUIITBA, JOMOITHCA ICTOTHOTO TIOJIMIICHHA BIACTHBOCTEH
IOBEPXOHB JETaJeH 1 By3/iB LUIIXOM YTBOPEHHS Ha POOOUYMX MOBEPXHSIX MOKPUTTIB
3 0COOMMBUMU BIACTUBOCTAMU. POOOTH3ALIIS POIIECIB HATMIICHHS JT03BOJISIE 1ICTOTHO
301IBIIUTH MPOAYKTUBHICTH Mpalll, ONTUMI3yBaTH TEXHOJOTIT 0OPOOKH 1 CKOPOTUTH
BUPOOHWUYHUHN IUKJI, MABUIIATH SKICTh MPOAYKIIii, YCYHYTH IIKiAJIWBI (paKkTOpH, 110
BIUIMBAIOTh HA 3/I0POB'A JIOAUHU. POOOTH 1JisI TEPMIYHOTO HAMMWJICHHS 1 MPOTPaMHE
3a0e3MeYeHHs J103BOJISIIOTh HAHOCUTU (DYHKIIOHAJIBbHI TMOKPUTTS 3 TOYHICTIO 0
JEKIJIbKOX MIKPOMETPIB, 11O J103BOJISIE ICTOTHO CKOPOTHTHU BUTpATy YK€ JOPOTUX
MartepiaiiB, [I03BOJSE€ 3AIMCHIOBATH MaHIMYJSAMli, BIOOOpakaTH TEXHOJOTTYHI
napaMeTpH 1 YIpaBisITU HUMU B Ipolieci HanuiaeHHs. POOOTH30BaH1 KOMILIEKCH /ISt
HaIMJIEHHS JO3BOJISIIOTH 3a0€3MEeYUTH UK 0OpOOKH 3 BUCOKOIO MPOJYKTUBHICTIO 1
TOYHICTIO, JTO3BOJIAIOTh YHHKHYTH TEpEpB 1 BUPOOHMYMX TOMMIIOK, BIACTHBHX

JIFOIUHI.
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2 TEXHIYHI YMOBHU HA BUTOTOBJIEHHSI I TIPUMIOMKY
BUPOBY

2.1 BuMoru 1o HanwiIrOBaHUX JeTalei

Ha mnoBepxHsX, IO MiAJATalOTh HANWJICHHIO, HE JOMYCKAIOTHCS PAKOBHHH,
TPIIIMHYU, CIIAU TPHUIOI0, 3BapIOBaIbHI OpU3KH, 3aJMIIKA CTapux MOKpUTTIB. Ha
MOBEPXHI HE TIOBUHHO OyTH TOCTPUX KPOMOK 1 1HIIMX KOHIIEHTPATOPIB HAMPY>KECHb.
Paniycu 3a0kpyrieHs - He MeHie 0,2 MM.

Kondirypamiss ngerani moBuHHaA 3a0e3ledyBaTH HAHECEHHS  IMMOKPHUTTS
nepeBa)xHo i1 kKyrom 90 °.

TBepaiCcTh MNOBEpXHI AeTalieid, W0 MAJIATalTh I[Ja3MOBOMY HAaNWJICHHIO,
noBuHHa Oytu <50 HRC, ockinbku B 1HIIOMY BHUIAJIKy OOJyBaHHS
€JIEKTPOKOPYH/IOM HE 3MOXKE 3a0€3MEeYUTH HEOOXIJIHY HIOPCTKICTh MOBEPXHI IS

HaITUJICHHS.

2.2 Bumora 10 ocHaIeHHs

OcHamieHHsi TOBHHHE 3a0e3medyBaTH JOCTYIl IUIa3MOBOTO IOTOKY [0
HaIMTIOBaHOI moBepxHi mij kKyroM Big 70 © 1o 90 °. OcHallleHHs TOBUHHE 3aXHUIIATH
JIeTal, 0 He MJIAraloTh HAMWICHHIO BiJl BIUIMBY MOTOKY HaIMJIIOBAaHUX YACTHUHOK,
a TakoX BI1J aOpa3MBHUX YACTMHOK MpPU OOJYBaHHI EIEKTPOKOPYHIIOM TEpen
HanuieHHsAM. JlomycKaeThCcsl 3aCTOCYBaHHSI aHTUIPUrapHOi cycrnensii tumy "Anti
Bond" i cnerianbHUX 3aXHCHUX CTPIYOK.

OcHarieHHs1 TTOBUHHE BUIBHO JEMOHTYBATHCS 0€3 MOIIKOKEHHS HAIUJICHOTO
mapy.

KoHcTpykIlis OcHaIeHHsT 10 MOMKJIMBOCTI MOBUHHA 3a0€3MEYNTH BUIATICHHS

MOKPUTTS 3 HET MEXaH130BaHUMH 1 (200) XIMIYHUMU CIIOCOOaMHU.
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Jl7is BHYTPIIIHBOTO KUIbLS KaMepy 3TOPSIHHS BUKOPUCTOBY€ETHCSA OCHAIICHHS Y

BUTJISAJII ABOX Kijerpb (puc. 2.1).

Pucynox 2.1 — OcHatieHHs /11 HalluJIeHHS! BHYTPIIIHBOTO KUTBIISI KaMepu

3TOPSTHHS

2.3 Bumoru 1o mpucajHuX MatepiaiiB

Terno3axucHI MTOKPUTTS 3aBXKIM HAHOCATHCS 3 MIAMIAPOM  (CHOJYYHHUM
mapom). Iligcioi, mo 3B'13y€ OCHOBHHMM TETJIO3aXUCHUMN IIap MOKPUTTS 3 METAIOM
JeTanl, MarTh MEHINY TOBIIMHY, IIOJ0 OCHOBHOIO Mmapy mnokputtsa. [limmap
HEOOX1THUI B HACTYITHUX BUMAIKAX:

- JUISL T IBUITICHHST MIITHOCTI 3YSIJICHHS TIOKPUTTS 3 JICTAJLIIO;

- SIK IPOMDKHUHM IIap MIXK JETaUII0 1 MOKPUTTAM JUJIsl 3MEHIIEHHS PI3HMII 1X
KOe(DIIIEHTIB TEPMIYHOTO PO3IMIMPEHHS;

- SIK 3aXHCT OCHOBHOTO METAaJTy BiJl BUCOKOTEMIIEPATYPHOI'O OKUCIICHHS.

JIist migBUieHHsT €(eKTUBHOCTI MIAIIapy MOXYTh 3aCTOCOBYBATUCSA CUCTEMHU

MOPOIIIKIB 3 ICKIJIBKOX MPOMIKHUX IIaPiB PI3HOTO XIMIYHOTO CKJIaIy.
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[Tpu nanecenni T3I1 NOKPUTTS 3aCTOCOBYIOTHCS TaKl MaTeplajn:

- nopowok 11B-H70K030;

- nopomok [1I'-FO10H;

- mopomok ITIITK-63-H30 1 ITIITK-63-H10;

- aproH Ira30mo/110HM;

- efekTpokopyHa Mapku 14A 3eprucrictio F20;

- KJIEHOBI 3pa3Ku Il BU3HAYEHHS aAre3ii B KUIBKOCTI Big 6 mo 12 mmiT.
niamMeTpoM 25 MM (B pobouiii yacTrHi) 3 maTepiany EI868.

XiMIYHUHM CKJIaJ 1 BJIACTUBOCTI 3aCTOCOBYBAHUX MOPOIIKIB HABEJICHI B Ta0JIHIII
2.1.

30epiratoTh MOPOIIKKM B CyXOMY IMPHUMIIIEHHI K€ HE MICTUTh MapiB KHUCIOT,
IHIIMX OKHUCIIFOBAYiB, JIYTIB B IIUIBHO 3aKPUTIN Tapl 3 100pe BUAUMUM MapKyBaHHSIM
noponiky. Jlomyckaerbes 30epiranHs MOPOIIKIB B CYIIUIIBHIN m1adi TPOTATOM 3MIHU
py 30€pe’KEHHI TEMIIEPATypPH CYIIKH.

B sKOCTI MmIa3MOyTBOPIOIOYOTO Ta 3aXHCHOTO Ta3iB BUKOPHUCTOBYIOTH aprOH
nepioro copty sikuii moctaBiserbes 1o JICTY ISO 14175-2010, 1 1o HBOro
MPEa'sIBIASIOTECS HACTYITHI BUMOTH. YHCTOTa 1 TOYKA POCH aproHy ITIOBHHHA

BIJIIIOBIaTH HOpMaM, MpeAcTaBiIeHuM B Tadmuii 2.2 [3].

Tabmuis 2.2 — Hopmu 1o unctoTi aprony [3]

o Touka pocu pu TUCKY O06'emHa yacTka BOISIHOI
MiHiMaabHa 9ucTOTa, %

0,101 MlIIa, °C napu, ppm, He OiIbIIe

99,9 -50 40
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3 TEXHOJIOI'I S HAITMJIEHHA BHYTPIIIHBOI'O KIJIbIA
I'A3OTYPBUHHOI'O IBUT'YHA

CyTHICTh TPOLIECIB Ta30TEPMIYHOIO HAHECEHHS MOKPUTTIB TIOJIATA€E B
YTBOPEHHI CIIPSMOBAHOTO MOTOKY AMCIIEPCHUX YaCTUHOK HAIMMIIOBAHOTO MaTepiaiy,
mo 3a0e3neyye TEpPEeHEeCEeHHS iX Ha MOBEPXHICTh OOpOOIIOBAaHOTO BHUPOOY 1
dbopMyBaHHS 1IAPy MOKPUTTH.

[TokpUTTS CTBOPIOETHCS 3a PaxyHOK ajresii, 10 BUHUKAE MPHU 3ITKHEHHI
YACTUHOK Ha TOBEpXHI OCHOBU. HammiaroBaHI YaCTUHKH MOXYTh SIBISITU COOOIO
MOPOIIOK ab0 MOXYTh OYTH OTpHMaH1 PO3IUIABICHHAM 1 Ta30BUM JPOOJIECHHSIM
BUXIJTHOTO MaTepiany-ApoTy, CTPUKHIB, MIACTU(PIKOBAHOI MacH 1 T. M. JUIsl pO3TOHY
YACTUHOK 3aCTOCOBYIOTh Pi13HI BUCOKOTEMIIEPATYPHI ra30B1 CEPEOBUILIA.

[1na3moBHil croci0 € HaOUIbII YHIBEPCAIBHUM 1 TEXHOJOTTYHUM MPOLECOM
ra3oTepMIYHOrO HanujeHHs. HaHeceHHA NOKpUTTA mossirae y (QopMyBaHHI Ha
MOBEPXHI JeTalli (BUPOOU, KOHCTPYKIIIi) IIapy 3 YaCTHUHOK, IO BOJOJIIOTH MEBHUM
3almacoM TEIUIOBOi Ta KIHETUYHOI €Heprii, OTPUMAHOi B pE3yJbTaTl B3a€MOJIi 3
1a3MOBUM cTpyMeHeM. Temmeparypa miazmoBoro crpymens gocsrae Bing 5000 °C
1o 5500 °C, a mBuakicts Big 1000 m/c mo 1500 m/c.

Y mna3MoBOMY CTpyMEHI YacTHHKM HaOyBarOTh MBUAKICTH Big 50 m/c 10
200 m/c. IIBuakicTh MOMBLOTY YACTHHOK 3aJEKUTh BIJ 1X PO3MIPY, HIUIBHOCTI
Matepiany, CUIH CTPyMY OyTd, IPUPOAH 1 BATPATH IJIA3MOYTBOPIOIOYOTO Ta3y.

[Ina3MoB1 CTpyMeHI OTPUMYIOTH B CHEIlaIbHUX MPUCTPOSX, IMIA3MOTPOHAX
(puc. 3.1). IIma3MOTpOH CKIIAA€ThCA 3 BOJOOXOJO/PKYBAHUX KaToaa, aHo;a 1
po3nuse ix 13oysTop. [1masmMoyTBoprorounii ra3 (aproH, a30T BUCOKOT YUCTOTH, TEIIii,
BOJICHb Ta 1H.) TMOAAETHCA B EJEKTPUUYHY [IYyry, 30YyIKyBaHy MIK CTPHKHEBUM
KAaTOJOM 1 KUIBIIEBUM aHOJOM (COIUIOM), HAarpiBa€eTbCcsl 1 y BUIJISAIl IJIA3MOBOIO
CTPYMEHSI BHUIUIMBA€E 3 COIUIO. Po3mmiiroBaHWil Marepiajl BBOJMUTHCS B IJIa3MOBHIM
CTPYMiHb y BUIJISAl MOPOIIKY 32 aHOJHUM IUIIMOIO; MOJKJIMBE BBEJCHHS B JAYTY 3

TUIa3MOYTBOPIOKOUNM razoMm [4].
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[Ipu mma3mMoBOMYy HamWJICHHI TMOPOIIOK BIYBAETHCS TPAHCIIOPTHUM Ta3oM B
MJIa3MOBUN CTPYMiHb 0€3MOCepeIHhO Yepe3 CIeliaibHI OTBOPHU IUIa3MOTpPOHA (IUB.

puc. 3.1).

'IIZ

-

e

%\\m

VYMOBHI MO3HAKU:

1 — BOJIOOXO0JIOMKYBAHE COILIO (aHOM); 2 — KOPIYC; 3 — 130JTOP; 4 — ENEKTPO.T
(xaron); 5, 7 — miaBEICHHS 1 BIIBEACHHS BOJH; 6 — IMiABEICHHS IIa3MOYTBOPIOIOYOTO
rasy; 8 — miaBeACHHS PO3MIIIOBAHOTO MaTepialy.

Pucynok 3.1 — Cxema mjia3MoBOro HalmMJICHHsI MOPOILIKOBUX MaTepiaiiB

TexHosor1yHa cxemMa Mpouecy OTPUMAHHS Ta30TEPMIYHUX MOKPUTTIB 3aJ1€KHO
BiJl KOHKPETHUX 3aBJaHb 1 TEXHOJIOTIM MOKE MICTHTH PI3HY KIJIBKICTh OTEpAIliil.
3aranoMm, BeCh LMK HAHECEHHS Ta30TEPMIYHUX MOKPUTTIB MOXHa pPO30OUTH Ha
HACTYMHI eTarl: BXiIHUM KOHTPOJIb; MIATOTOBKA MOBEPXHI 10 HANUJICHHS; HAITMJICHHS
OCHOBHOTO TIOKPHUTTS; 00p0oOKa BHPOOIB 3 TA30TEPMIYHUMH TOKPUTTIMHU (MEXaHIUHa,

TEepMiYHa Ta 1H.); BUXITHUN KOHTPOJIb.
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3.1 IlinroToBKa MOBEpXHi

Jlnisa popMyBaHHS Ta30TEPMIYHOTO MMOKPUTTS 3 BUCOKUM PIBHEM BIIACTUBOCTEN
HEOOX1IHE TIPOBEJECHHS TONepeaHh0I 00poOKH ToBepxHI BuUpoOy. Ilomepemane
OYUIIICHHS MOBEPXHI BiJl 3a0pyJHEHHS MiABUILYE WMOBIPHICTh YTBOPEHHS XIMIYHHX
3B'SI3KIB MK HAIMMJIIOBAHUM MaTepiaioM 1 0CHOBOIO. CTBOPEHHS MIOPCTKOT MOBEPXHI
301JIBIIIYE TIPOTSKHICTh TPAHMITH 1 KIJTBKICTh MICITh "TIPUBAPIOBAHHS" M1K HAIMMJICHUM
IIapOM 1 OCHOBOIO, a TAKOXXK MOXKE CIPHITH MEXaHIYHOMY 3YEIUICHHIO MOKPHUTTA 3
OCHOBOIO. Bce e mpu3BOIUTH 10 MIJBUIICHHS MILHOCTI 3YEIJICHHS HAIUJIEHOIO
MaTepiaity 3 BUPOOOM.

Bixg yuctotn moBepxHi BUPOOY 3HAYHOIO MIPOIO 3aJEKHUTh SIKICTh MOKPUTTH.
HasBHicTh Ha mOBepxHI Opyay, OKMCHMX 1 MACHSHUX IUIBOK 3HUXKYE MIIHICTb
34YETUICHHS HAITWJICHOTO MaTepialy 3 OCHOBOIO.

3a0pyaHeH1 JAeTani 1 3aroTOBKU TMEpe] HaMWJICHHSM IiJIJIal0Th PETEIbHOTO
ouuiieHHs. JlJi1 OYMIIEHHS KUIblg BHYTPIIIHBOTO BUKOPUCTOBYIOTH METO]I
JIpoOOCTPYMUHHOI 0OPOOKH.

Kinbue BHyTpilIHE 30MparoTh B 3aXKMCHI MPUCTOCYBAHHS 3T1IHO KapTi €CKi3iB 1
BIZIOMOCTI JeTasied. Y mpolleci CkIagaHHs jaedopmaiiii, ymapu, MeXaHiuHI
TIOTIIKOPKEHHS HE JOMYyCKaOThCsA. Onepariito BAKOHYBaTH B YHCTHX X/0 pyKaBHUKaX.

Kinbue BHyTpimHe 3i0paHe B NMPUCTOCYBaHHI 3aBAHTAXKYIOTh y KaMepy JUis
oOmyBanHs. llepeBipsArOTh CTHCHEHE MOBITPS Ha BIJACYTHICTH Maciia, Bojoru. s
MEepeBIPKA CTUCHEHOTO TMOBITPS Ha BIJACYTHICTh Macja 1 BOJIOTH OOJYTH TMOBEPXHIO
J3epKaja IpOTIroM TpboX XBuiauH THCKOM Bix 0,4 MIla go 0,5 MIla Ha BigcTaHi Bif
coria Big 50 MM 10 100 MM, Ha MOBEpXHI A3epKaja He JOMYyCKAEThCS MAaTOBUN HAJIT,
ciiau Macia 1 Bosoru. [Ipu HEOOX1THOCTI TPOIYTH MOBITPONPOBIT IPOTIATOM OJHIET
XBUJIMHU 70 TOBHOTO BHJIAJICHHS BOJIOTH 3 MOBTOPHOIO IEPEBIPKOIO HA HASBHICTH

MacJiia 1 BOJIOTH.
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HpoboctpymuHHy 0OpOOKY BHKOHYIOTH y pyuHid kaOini BNP-601 ska
JI03BOJISIE BUKOHYBAaTH JAPOOOCTPYMHUHHY OYHCTKY MajuX Ta CEPEIHIX JeTajei.

O6poOKy 3A1HCHIOBATH 3T1AHO 3 PEKUMOM, 3a3Ha4eHUM B Tabsmi 3.1.

Ta6muig 3.1 — Pexxumu ApoO6oCTpyMUHHOT 00pOOKHU

[TapameTp 3HaueHHS
Tuck crucuenoro mositps P, MIla 0,4...05
Mapka 1 po3mip apo0y d, MM 14a, F20
Biacranb Bijg cormia 10 o0po0IIt0BaHOI TOBEPXHI, MM 90...100
Kyt 06po6xwu, rpan ° 70...90
JiameTp coria, MM 20

Yac MK 3aKIHYEHHSAM OOJyBaHHS 1 MOYATKOM HanwieHHs He Ouibiue 30 XB. y
pa3i NepeBMILEHHS 1Oro 4acy abo momajaHb 3a0pyJHEHb Ha JETallb, OINEpalliio
HOBTOPUTH.

[lo 3aBepuieHHIO OOIYTH JA€Talb 3 MPUCTOCYBAHHSIM CYXHM CTHCHEHUM
TOBITPSIM.

[licns oOnayBaHHS MEpEBIPSIIOTH  SKICTh OOMYBKM JIeTajeil  BI3yaJbHUM
KoHTpoJieM. [loBepxHs micisg 00 yBaHHS TOBUHHA MAaTH PIBHOMIPHO MaTOBHM KOJIp.
VY pa3i oTpuMaHHS HETaTUBHOTO pe3yJbTaTy KOHTPOJIK BUKOHYIOTh IMOBTOPHY
JIpOOOCTPYMUHHY OOPOOKY.

[Ticist KOHTPOJIA SAKOCTI 310paTH JIeTallb B 3aXHMCHE MPUCTOCYBaHHA Y Tporieci
ckinafgaHHs nedopmariii, yaapu, MeEXaHIYHI TOMIKOJDKEHHS HE JOIMyCKArOThCA.
3acTOCOBYBaTH HECHPABHY OCHACTKY, & TaK CaMO OCHAIIEHHS 3 3aJMIIKaM MOKPUTTSA
Ha TOBEPXHSX, MNPWIETIMX 1O MICIb HANWICHHS JleTall, HE JOMYyCKAaeThCA.
[TocTaBUTH 3ariaylIkKu B OTBOPH SIKI HE MUISITaI0Th HATUJICHHIO.

Hanectu ABiYl TOHKMM IIapOM AHTHUAJNE3UB B MICIIX, [0 HE MIJISATAIOTh
HAMWJICHHIO, 1 MAalTh 3a30pU MK 3aXMCHHUMH TPUCTOCYBAHHSIMH 1 CKJIAJAIBHOI

OIMHULEIO, teymme= 15 XB (KOKHOTO 1apy).
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[Ticast npoGocTpyMUHHOT 0OpOOKH €Tall MOCTYNAIOTh HA AUISHKY IIa3MOBOTO

HaITUJICHHA HOKpI/ITTiB, IS 11 BCTAHOBJIIOIOTh B YCTAHOBKY INIa3MOBOI'O HAITUJICHHA.

[ToTiM BHUKOPUCTOBYIOUM 3HAUEHHS MapaMEeTpiB PEXHUMY IMPEACTABICHUX B

TabJ1. 3.2, BUKOHYIOTh HaJIALITYBAaHHS YCTAHOBKHU JUISI HAITUJICHHS.

Tabmuusg 3.2 — PexxuMu HanujIeHHS KUTbLS BHYTPIIIHBOTO

3HaYeHHs JIJIs 1IapiB

[THITK-63-
. [I-FO10H+
HaiimenyBaHHs napameTpiB I1B- H30 nmm
+ITLITK-63-
H701030 [THITK-63-
H30
H10
Cuina ctpymy, A 39045 400+5 400+5
Hanpyra ,B 50+2 60+2 60+2
Butpara IJIA3MOYTBOPIOIOYUX
rasiB, JI/XB.
-aproH 45+2 45+2 45+2
-a30T 5...5,5 6...7 6...7
JlucTaHIlis HAMMJICHHS, MM 100...120 100...120 100...120
Burtpara nopomiky, r/xB 25...30 30...35 30...35
Butpara tpancnopTyro4oro rasy,
P P Py 4 4,5...5,5 4,5...5,5 4,5...5,5
JI/XB
KyT Haxwity miiasmMoTpoHa, rpaj 90+120 90+120 90+120
Butpara Boau, J1/XB 8+1 8+1 8+1
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HanuneHHs BUKOHYIOTh Y HACTYIHINA MOCIAOBHOCTI:

1. BcraHoBHTH 3axHWCHE NPHCTOCYBAaHHA 3 JACTALII0 HA MaHINMYIATOp, 1
BUCTAaBUTHU pajiajibHe OUTTA JIeTall He OlIbIne £ 5 MM; TOpIIeBEe OUTTS — HE OlIbIIe
+ 3 MM,

2. BigperymioBaTu BHUTpATy CTUCHEHOIO MOBITPS ISl OXOJOKEHHS JIeTali.
Temnepatypa nanmmoBaHoi fnetam He Outbine 100 °C, 3a0e3nedyeThCcsi BUTPATOIO
TUCKY OXOJIOJ[)KYIOUOTO TOBITPS,

3. IlepeBipUTH BIAMOBIAHICTh PEKUMY Ha YCTAHOBII 1 TAaOJUIN 3 MIMHACOM
orepaTtopa 1 KOHTpoJepa B KypHali, IHTEpBal 4acy MiX OOJyBaHHSM, CYIITHHAM 1
MOYAaTKOM HalujeHHs jAetani. Yac MK 3aKkiHUEHHAM OOJyBaHHS, CYIIIHHS 1
MOYaTKOM HaHECEHHs MOKpUTTs He Ounbine 30 xB. 3anucaty yac MoyaTKy HaHECEHHS
MOKPHUTTS B )KYpHAT;

4. Hauectu mincnoit IIB-H70F030 na merans toBmmHOK Bix 0,15 mM 1o
0,20 MM 3 mpen'sBIIEHHAM KOHTpojepy. B mporneci HanuneHHs (paken miasMoTpoHa
MMOBMHEH BUXOAWTH 32 HAMWIIOBAHY IMOBEPXHIO. TOBIIMHY MOKPHUTTS TEPEBIPITH
yepe3 KoxkHi Bia 1 10 2 mpoxoau. 3amucaTty TOBIIMHY MOKPUTTS B )KypHAT;

5. 3HATH JeTaib 13 3aXMCHUM MPHUCTOCYBAaHHS, OOIyTH HAMMMIICHY ITOBEPXHIO
eNeKTpoKopyHaoM 14a 3epHucrticTio F20 1m0 BuUganeHHS CaXUCTUX BIIKIAJICHb Y
BUDIISAII YOpHOTH. Pexxumu oomysku: P = 0,2 MIla; L = Bigx 90 mm g0 100 MMm; KyT
ataxu Bixg 70 ° 1o 90 °;

6. BcranoBuTH neTanb 13 3aXMCHUM MPUCTOCYBAHHSM Ha MAaHIMYJISITOP,
BUKOHYIOUH YMOBH IYHKTY 1.

7. Hanectu npomixuuit map I1I'-FO10H (50 %) + ITHIIK-63-H30 (50 %) na
netanb ToBimHOo0 Big 0,15 MM 10 0,20 MM 3 nipe'siBIIeHHSM KOHTposiepy. B nporieci
HanmuIeHHS (paken TUTa3MOTpOHA TMOBHHEH BUXOAWTH 32 HAIMMIIIOBAHY TOBEPXHIO.
ToBIIMHY MOKPUTTS MEPEBIpATH Yepe3 KOkHI Bim 1 10 2 mpoxoau. 3amucatu
TOBITUHY ITOKPUTTS B KypHAI,

8. 3HATH AeTalb 13 3aXMCHUM IPUCTOCYBAHHSAM, 00IyTH HANWJICHY MOBEPXHIO
MIKPOIIOPOIITKOM JI0 BUJAJICHHS CAXUCTHX BIJIKJIAJI€Hb y BUTIISAII YOPHOTH. Pexxumu

ooaysku: P = 0,2 MIla; L = Big 90 MM 10 100 mm; kyT ataku Big 70 ° mo 90 °;



25

9. BcranoBuTm neranmh 13 3aXWCHUM MPHUCTOCYBAaHHSIM B IUIAHIIANOY,
BUKOHYIOUH YMOBH MYHKTY 1;

10. Hanectu nmokputts [TIITK-63-H30 nHa getans ToBmuHowo Bix 0,15 MM 10
0,20 MM 3 Tpen'siBICHHSIM KOHTpoJiepy. B mpoiieci HanuieHHs ¢aken mia3MoTpoHa
MOBMHCH BUXOJWTH 32 HAMNWIIOBAHY IOBEPXHIO. TOBIIMHY TOKPUTTS MEPEBIpSATH
gyepe3 koxHI Bix 1 g0 2 mpoxomu. Ilicns manecenHs tperboro mapy (ITLITK-63-
H30) nepeBiputn 3aransHy ToBIMHY mapy Big 0,45 mm mo 0,60 Mm;

11. 3HATHM 3axucCHE NPUCTOCYBaHHA 3 JeTaulio 3 MaHimynaropa. [liapizaTtu
MOKPHUTTS Ha TPAHMIN 3'€THAHHS 3aXMCHOTO MPUCTOCYBAHHS 3 JAeTalI0. Po3iOpaTu
3aXMCHE MPUCTOCYBAHHSI Ta 3HATH JICTAJIb;

12. Ilpomutu neransb B XOJOAHIN BOI, TPOTUPAIOYU BOJOCSHOIO IIITKOIO, J0
MMOBHOTO BUJANCHHs aHTHaAre3nBa. OOMIyTH NETalb CyXUM CTUCHEHUM IOBITPSM 0

IIOBHOT'O BUJAaJICHHA BOJIOTH.

3.3 KoHTpOob SIKOCTI HANMMITIOBAHHOTO BUPOOY 1 METOAM YCYHEHHS Je(EeKTIiB

KoHTposib SIKOCTI TPOAYKIIi MIC/as HANWICHHS € HEOOXIJHOK OINepali€ero
TEXHOJIOT1i, 110 3a0e31euye HalliHICTh poO00TH BUpOOY. baraTopakTopHICTh pouecy
ra3oTepMIYHOTO HAMUJICHHS OOYMOBIIIOE HOTO UYTJIMBICTh J0 BIIXWJICHb B PEKUMI 1
M1JBUIIYE 3HAUUMICTh €JIEMEHTAa KOHTPOJIIO SIKOCTI TOKPUTTIB.

[cHyrO4I METOIU KOHTPOJIIO SKOCTI Ta30TEPMIYHUX MOKPUTTIB MIISATHCS Ha
HEpYWHIBHI 1 pylHiBHI. /[0 yncia HEpYyHHIBHUX BITHOCSATHCS KOHTPOJh 30BHIIIHHOTO
BUTJISIAY, BUMIPIOBAHHSI TOBIIMHM 1 HIOPCTKOCTI MOBEPXHI MOKPHUTTS, BU3HAYEHHS
3HOCOCTIHKOCTI METOJIOM JPSIaHHS, HACKPI3HOI MOPHUCTOCTI MOKPUTTIB, HAHECEHHUX
Ha OCHOBM 3 3ajJI3HMX, MIJHHUX a00 HIKEJIEBUX CIUIABIB, a TAaKOX JESIKI CIIOCOOH
OILIIHKHA MIITHOCTI 34YEIICHHS.

KoHTpoar0 moKpuTTs 3a 30BHIIMIHIM BUTIIAOM miggaots 100 % nmeranei. He

JOMYCKA€EThCS 1ePEKTU: TPIIMHY, HECTUIOIIHOCTI, BiIIIAPYBAHHS, 3AYTTH.
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JlomyckatoTbess ApiOHI AeexTH y BUTISAAl BIAKOINIB, ApiOHA TMOPHUCTICTD
niamerpoMm 10 0,3 MM 0OyMOBIIeHI 3a TeXHOJIOTi€r0. OCTaTOYHHUI KOHTPOJIb SKOCTI
MOKPUTTS Ha BIJACYTHICTb TPINIUH, 3IYyTTSA HECIUIONIHOCTEH BUPOOJISIOTH IMiCIIA
MexaHiyHOi OOpOOKHM, SIKIIO Taka BHUKOHyBanaci. Buam aedekTiB 1 NPUYMHU iX

yTBOPEHHS npecTaBiieHi B Tadauii 3.3 [4].

Tabmuis 3.3 — Buau nedekTiB 1 IPUUKUHU X YTBOPEHHS

HaiimenyBanus nedexty [IpyuuyriHa BUHUKHEHHS 1€PEKTY

BigmapyBaHHS HATUJIEHOTO MIAPY 1. HenpaBunbHa KoH(piryparris
HAOWIIOBAHOI JUISHKU.

2. He3amoBuibHA SKICTHP MIATOTOBKHU
MOBEpXHI  (HEJOCTaTHA  LIOPCTKICTD,
HasIBHICTH BOJIOTH, 3aITMJICHOCTI,
3a0py/IHEHb Ta 1H.).

3. OKHCIEHHS MIAKIAAKA BHACIIIOK

neperpiny, BHCOKI BHYTPIIIIHI
HaTpy>KCHHS.

Po3TpickyBaHHS OKPUTTS Bucoki BHYTpilIHI Hampy>XeHHS B
TOKPUTTI.

Pi3HOTOBIIMHHICTh  MOKPUTTA  Buile | HepiBHOMIpHA Mojadya HamUIIOBAHOTO
JOITyCTUMOTO matepiany. HepiBHOMIpHE nepeMileHHs
NOTOKY HAIlWIOBAHMX YACTHHOK IOAO

MOBEPXH1 HAMUJICHHS.

[TosiBa Ha TOBEpXHI MOKPUTTS BeMuKuX | HapomryBanHs Mmarepiany TOKPHUTTS Ha

Kpareiab HaWJIFOBAHOTO MaTepiany BHYTPIIIIHIA CTIHKA COIIa-aHO1a

[TosiBa kparesnb Mijii Ha TOKPUTTI [linBumena epo3is corJia-aHoja B
pe3ynbTaTi Horo 3HOCY ab0 MOTIPIICHHS

BOASAHOI'O OXOJIOMXKCHHS.
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Ornsg 3aiiicHIOOTH 3a gonomoro 10-kpatHoi mynu JII-3 a6o JII-4 npu
KoedilieHTI MPUPOIHOI OCBITIEHOCTI Ha TOBEpXHI BUpoOM He MeHmie 1,5. Ilpu
OCBITJICHHI JIJaMIIaMH OCBITJICHICTh Ha PiBHI po0OOYOro MICIlsl KOHTpoJepa MOBUHHA
Oytu He menme 150 ik, TpW OCBITJICHHI JIOMIHECIICHTHHMH JIaMIIaMH HE MCHIIIC
300 nx.

['eomeTpuyni po3mipu jAeTaigi 3 TOKPUTTAM 3aMipsiiOTh  3BHYAWHUM
BUMIPIOBAJILHUM THCTPYMEHTOM (JTIHIMKOIO, IITAHTCHIIUPKYJIEM, MIKPOMETD).

VY AbTpa3ByKOBUI KOHTPOJb € 00OB'SI3KOBOIO MPOILIEIYPOIO MPH BUTOTOBJICHHI
Ta eKCIUTyaTallli BIAMOBIJaIbHUX BUPOO1B, TAKUX SIK YACTUHU aBlallifHUX JBUTYHIB.

MeToau yapTpa3ByKOBOI'O KOHTPOJIIO:

- METOJ| NPOXO/UKCHHS BUSBISE TJIMOMHHI JACPEKTH THUIY MOPYLICHHS
CYLIJIBHOCTI, pO3IIapyBaHHS;

- METOJ| BiJIOOpa)KeHHs BUSBIS€ JePEKTH THUIY MOPYUIEHHS CYUUIBHOCTI,
BU3HAYAE iX KOOPAMHATH, PO3MIpPH, OPIEHTALII0 LHUISIXOM MPO3BYYYBaHHS BHPOOH 1
NpUoMy BIIOUTOTO Bl 1€(PEKTY JTyHA-CUTHATY;

- METOJ BUIBHHUX KOJIUBAaHb 3aCTOCYIOTbCSI JJIsi BUSBJIECHHS TJIMOMHHHUX
nedeKTiIB.

- METOJ BUMYILIEHUX KOJIUBAHb (PE30HAHCHUI) 3aCTOCOBYETHCS B OCHOBHOMY
JUTsl BAMIPIOBAHHS TOBLUMHU BUPOOY 1 JIsl BUSIBJIEHHS 30HU KOPO31MHOIO ypaXKeHHs,
po3IIapyBaHb B TOHKUX MICISIX 3 METaNIB;

- aKyCTHUKO-€MICIHHMI METOJ] BHUABISE 1 PEECTPYE TIUIBKH PO3BUBAIOTHCS
TPIIMHYU a00 3AaTHI A0 PO3BUTKY MiJ AI€I0 MEXAHIYHOTO HABAHTAXKEHHS (KBal(iKye
nedeKTH 3a CTYIEeHeM iX HeOEe3MeKH Mij yac eKCIuTyaraiii);

JUIss  KOHTPOJIO  SKOCTI  BHYTPIIHBOTO  KUIBISL ~ KaMe€pu  3TOPSIHHS
BUKOPUCTOBYEMO IMITYJIbCHHUM METOJA YJbTPa3BYKOBOi JAedeKTocKormii (MeToau
MIPOXOJIPKEHHS 1 BIJIOOPaKECHHS).

Pyiinyto4ul MeTOu KOHTPOJIIO IJIa3MOBUX MOKPHUTTIB peajli3y€eThCsl TOJIOBHUM
YUHOM MPU BUNPOOYBaHHI 3pa3KiB-CBIJIKIB, 1[0 HAMUIIOIOTHCSA OJJHOYACHO 3 MapTIEI0

JeTanei 1 mpu o0poOIll ONTUMATBLHOTO TEXHOJIOTTYHOTO PEXKUMY 1 Ha JIETaIsIX.
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JIo OCHOBHMX TMOKa3HUKIB SIKOCTI TJIa3MOBHUX IMOKPHTTIB, IO BU3HAYAIOTHCS
IPY [IHOMY, BIJTHOCSITHCSI:

- BEJIMYMHA MIIHOCTI 34eTUICHHS (Ha B1IpUB, BUTHH, 3p13);

- MeTanorpadiyHuil KOHTPOJIb;

- IOPHUCTICTH (3arajbHa, BiIKpUTa a00 HaCKpi3HA);

- BHOCOCTIHKICTB (CTOCOBHO peaJbHUX YMOB POOOTH BUPOOY).

Jlis BU3HAUEHHS MIITHOCTI 34YEIUICHHS Ha 3pa3Kax-CBiAKaX B OUIBIIOCTI
BUIIAJIKIB 3aCTOCOBYIOTh METOJIMKY BUIIPOOYBAaHHS Ha BIJIPUB MOKPUTTS ITU(TOBUM
1 KJICIOBUM METOJ[aMHU.

MilHiCTh 34EIUIEHHSI 3 OCHOBOIO IITUPTOBUM MeTozoM. JliameTp mtudra —
3 MM, IIBUJKICTh HABAaHTAXXEHHS - HE OUIBIIIE 5 MM/XB 1 OIIIHIOETHCS 3a PE3yIbTaTaMU
BUNPOOYBaHHS 12 3pa3kiB, K cepelHe apu(pMETUUYHE 3HAYEHHS Oe3 ypaxyBaHHS
OJIHOTO HAaWMEHIIIOTO 1 OJJHOTO HaWOLIBIIOro pe3yiabTaTiB. Ha mantoHKy mokazaHui
mTUdTOBUI 3pa3oK AJig BUITPOOYyBaHb HA PO3PUB.

MiHiManbHO  JONMYyCTMMA  MIIHICTh  3YCIUICHHS  BU3HAYAEThCA  IPHU
BIJIMIPAIIOBaHH] PEKUMY HAITUJICHHS 1 IEPEBIPSIETHCS:

- iepe]] HAMWJICHHSM MapTii JeTaneil 00yMOBIIEHOT TEXHOJOTIELO;

- MICJIA PEMOHTY TUTa3MOBO1 YCTAHOBKH: MyJIbTa YIPABIIHHS, KEPENIa CTPYMY;

- iepe] BAKOPUCTaHHSIM HOBOI MAPTIi MOPOLIKY.

3pa3Kku 3aKpiIUTIOIOTHCS B TPUCTOCYBAHHI, IO IMITY€ YMOBHU HaIlUJIECHHS J€Tall
(TIOCKa MOBEPXHSI, KUThIIEBA TTOBEPXHS).

[1iaroToBKY 1 HanUJIEHHS poOOYOi MOBEPXHI MWITU(TOBUX 3pa3KiB BUPOOISAIOTH
32 TEXHOJIOTTYHHM IIPOIIECOM, 3aTBEPPKCHUM JIJIS BIATIOBITHOT ASTaTI.

[Ticns oOayBaHHS €NEKTPOKOPYHIOM poO0YOi MOBEPXHI MTU(PTOBOTO 3pa3Ka,
po3ibpatu 1 3i0patu OaraTopa3oBo, 3a0e3MedyuBIIM BUIbHOI X1 mTudTa. JlOoTHK
o0ayTOi TOBEpXHI pyKaMH He JomyckaeTbesa. JlomyckaeTbest OaraTopaszoBe
BUKOPUCTAaHHS IITH(PTOBOTO 3pa3ka 3a YMOBH IOBHOTO BHIAJICHHS IOTEPEIHBOTO
MTOKPHUTTSI.

KrnetioBuii MmeTon BUNpoOyBaHb MTOKPUTTIB 3aCTOCOBYETHCS MIPH BUKOPHUCTAHHI

B IMOKPUTTI ABOX 1 OLIbIIIE IIAPIB MOPOIIIKY.
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MinHICTh 34YeIJIeHHS MIapiB KJIEHMOBUM CHOCOOOM MEpeBIpAIOTh Ha I'ATH
3pa3kax: MiJrOTOBKA TIIOBEPXHI TIiJl HAMWICHHS 3pa3KiB 1 KOHTPOJb 3pa3KiB
MIPOBOJUTHLCS aHAJIOTTYHUM BUMOTaM, 110 1 IITU(TOBI 3pa3KHu.

Hanecennst mapiB BUKOHYETHCS 3 JOTPUMAaHHSIM BCIX MapaMeTpiB pPExXHUMIB
HAIWIECHHS 3T1AHO 3 TEXHOJIOTIYHUM IpouecoM. HamumieHi 3pa3ku CKIICIOIOTh KJIEeM
BK-9 3 nonepeanbo 00ayTUM €IEKTPOKOPYHJIOM JIPYTOI0 MOJOBUHOIO 3pa3Ka.

BumnpoOyBaHHsI TpOBOAATHCS Ha PO3PUBHOI MaIlIMHI 3abe3nedye HeoOXiJH1
3yCHJIJISL PO3PUBY.

[Ipy HeoOXigHOCTI Ha OaraTomapoOBHX MOKPUTTAX MILHICTh 3YEIUICHHS
HiAapy BUBHAYAETHCS INTUPTOBUM METOJIOM, a LIapy KJIECHOBUM.

Y pa3i orpuMaHHS MIIHOCTI 3YCIJICHHS Ha KIJICHOBUX 3pa3kax OljIbIIe
(ker/Mm) OOYMOBJICHMX TEXHOJIOTI€10, JOMYCKAETHCS BU3HAYEHHS MII[HOCTI
3YEIUIEHHA Ha ITU(TOBUX 3pa3Kax HE BUPOOIIATH.

Jlns BuUmpoOyBaHb 3aCTOCOBYIOTHCS 3pa3kd, BUTOTOBIIEHI 3 HACTYMHHX
MaTepiaiB:

— JUTsl TATAHOBUX cIlIaBiB-Matepian BT3-1;

— JJIA CTajeil, CIUIaBiB Ha OCHOBI HIKEINIO 1 KobanbTy — Marepian E1961.

MeranorpagiyHuM ~ AOCHI/DKEHHSM  BHU3HAYAIOTh  TOBIIMHY  IOKPHUTTS,
HAsBHICTh OKCHUIB Ta IHIIUX BKJIOYEHb [0 MEX1 PO3ALTY MK HOKPHUTTAM 1 OCHOBOIO,
MIKpOTBEpAICT. HaHeceHHs MOKPUTTIB MJIg METaJIorpadiuHoro JOCTIIKEHHS
BUKOHYIOTh Ha OpakoBi jaeTaii abo 3pa3Ku 3 T€OMETPIEI0 TMOBEPXHI, 1ACHTUYHOIO
JOCIIIIKYBAHOI JIeTall, 3 TOr0 K MaTepially 1 Ha peXuMax, 3a3Ha4YeHUX B TEXHOJIOTIi

Ha JIETajlb.
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4 ITIPOEKTHO-KOHCTPYKTOPCBKI PO3POBKH
4.1 TexHiyHa XapaKTEPUCTHKA NPUUHATOTO CTAHAAPTHOTO OOJIAHAHHS Ta

OCHalICHHA

Hns npobocTpyMuHEBOI 0OpOOKM BHUKOPHCTOBYIOTH KabiHy pyuny KaOina
BNP-601 (puc. 4.1), sika 103B0JISIE BUKOHYBAaTH IPOOOCTPYMUHHY OYHCTKY MajuX Ta

cepenHix fetanei. TexHIuH1 XapaKTepUCTUKU KabiH1 mpecTaBiIeHH] B Ta0. 4.1

Pucynok 4.1 — Ka6ina BNP-601 niis 1po6ocTpyMUHHEBOT 0OpOOKH

Tabmuus 4.1 — Texniuni xapakrepuctuku kadini BNP-601

[Tapamerp 3HayYCHHS
AOpazuB JIJIs1 BC1X TUITOBUX aOpa3uBiB
€MHICTH pe3epByapa, Ji 100
["abaputu kamepu: LLIxBx/], mm 1490x1530x1500
Maca, kr 795
[MaGapurtu: xBx /[, MM 1505x2310x1505
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Jlis HanmuieHHS TEeIUIOCTIMKOrO TMOKPUTTS Ha KUIbLIe BHYTPIIIHE Kamepu
sropanas [T/l BuxopucroBytore pobota FANUC M-16iB (puc. 4.2). FANUC
M-16iB — 1recTHochOBHI POOOT MOAYJIBHOI CTPYKTYpH 3  CIEKTPHYHHUM
CEPBOIPUBOIOM, IIIMPOKO 3aCTOCOBYETHCS B MPOMUCIIOBOCTI. 3aBISKH CBOIN MPOCTIH
Ta HaalHii KoHcTpykiii, koHTposiep FANUC M-16iB R30iA 3aGe3neuye
TEXHOJOTIYHE VYHOPaBIiHHSA pyXxamMu poboTa, a TakoX Horo Oe3mepepBHY
BHUCOKOE(DEKTUBHY pOOOTY.

Po6otu asig TEpMIYHOTO HAMMWJICHHS 1 MpOrpaMHe 3a0e3MeUeHHs J03BOJISIIOTh
HAHOCUTH (YHKLIOHAIbHI MOKPUTTS 3 TOYHICTIO JO JEKUIBKOX MIKPOMETPIB, IO
JT03BOJISIE ICTOTHO CKOPOYYBATH BUTPATy YacoM JIy>K€ JIOPOTUX MaTepiaiiB, JO3BOJISIE
3M1MCHIOBATH MAHIMYJIAII, BIIOOpa)KaTH TEXHOJIOTTYHI TApaMeTPpH 1 yIPABISITH HUMH
B Ipoleci HamwieHHs. PoOOTH30BaHI KOMIUIEKCH [JIi HAMWJICHHS JO03BOJISIOTH
3a0€3MeYUTH IUKJI 0OPOOKH 3 BHCOKOIO MPOIYKTUBHICTIO 1 TOYHICTIO, JI03BOJISIOTH
VHUKHYTH TI€pepB 1 BHUPOOHMYMX MOMWIOK, BIJIACTUBUX JIOJWHI. TexHI4HI

XapaKTepUCTHKHU poOoTa mpeacTaBieHi B Tabm. 4.2.

=

Pucynok 4.2 — 3oBuinmHii Buriisg pobora FANUC M-16iB



Tabmuus 4.2 — Texniuni xapakrepuctuku pobora FANUC M-16iB
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[Tapametp 3HaYeHHS
MakcuMallbHe HaBaHTa)KEHHS HA KMCTh, KT 20
MakcuManbHHUI TOPU3OHTAIBHUI BUHOC PYKH, MM 1667
KinpkicTh oceit, mT. 6
[ToBTOpIOBAHICTH, MM +0,08
CepenHe crioxuBaHHs eHeprii, KBT 25
Maca, xr 540

J1J1st HanWJIeHHSI BUKOPUCTOBYIOTH T1a3MOTpoH IMB (puc. 4.3) KOHCTpYKTUBHI

0COOJIMBOCTI SIKOT'O HO3BOJIAIOTH JTOMOITHCS OINTHMAJIbHOIO BIIBEACHHS TEIIa 3a

JIOTIOMOTOI0  JIEMIHEPaIi30BaHOT  OXOJIOKYHOYOi
CIELIAIBHOTO TEMJIOOOMIHHUKA 3 OXOJOJ/KEHHSIM, IO JI03BOJISIE OTPUMATH BUCOKY
NOTYXHICTh MJIa3MOBOi Ayru. HamuneHHs 3/1MCHIOETHCS 13 30BHIIIHBOIO MOJIAYEI0

HAIMJIIOBAHOTO MOPOMIKY. TeXHIUHI XapaKTEPUCTUKHU IJIa3MOTPOHA TMPEACTABIICH] B

Tadi. 4.3.

mo  HaIXOAHUTDb

Pucynox 4.3 — 3oBHimHI# BUTISA 1a3mMoTpona 9IMB

Tabmuus 4.3 — TexHiuHI XapaKTEPUCTUKH T1a3MoTpoHa 9MB
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ITapamerp 3Ha4YEeHHS
[Tomaua mopouky 30BHILIHSA
MaxkcumanbHa NOTYXHICTb, KBT 55
Tun HanmuIIOBaHOTO MaTepiaty NOPOLIOK
Burpara Boau, 1/xB 10...14

[Tna3moyTBOpIOIOUI ra3u

Ar/H,, Ar/He, Ar/N,
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HanunenHs Kuiblis BHYTPIIIHBOTO BUKOHYETHCS B CHEIlaJIbHIA OCHACTII
BCTaHOBJICHIM Ha MaHinmymstopi HD-50 (puc. 4.4). TexHiuHI XapaKTepUCTUKH

Maninynasaropa HD-50 npuseneni B Tabu. 4.4.

9

185 =)

Pucynok 4.4 — Maninynstop HD-50

Tabnuis 4.4 — Texuiuni xapaktepucTuku MaHinmyastopa HD-50

[Tapamerp 3HavYeHHs
MakcumanbHa Bara BUpoOy, Kr 50
[IIBuaKicTs 0OepTaHHS IJIaHIIAKON, 00/XB 0,2-25
MaxkcruManpbHHUHM KyT HaXWJTy TUTAaHIIAROM, Tpaj 90
MakcumanbHUI MOMEHT BITHOCHO OCi Haxuiy, Kl '¢c'M 30
MakcumanbHHIT MOMEHT BITHOCHO OCi 00epTaHHs, Kl ¢'M 45
["abaputHi po3mipu, MM 1185x940x970
Bara, xr 90
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B sKkocTi cucTtemMu IS M1a3MOBOTO HAIMJICHHS BUKOPUCTOBYEThCs AP-25i
(puc. 4.5) sKa 3aqO0BOJIBHSE SK CHOTOJHINIHIM, TaK 1 MaWOyTHIM BUMOTaM 0
oOnagHaHHsl Ui Ta30TEpPMIYHOrO HamwieHHs. Jlo CKiagy CHUCTEMU BXOJMTH:
koHTposep AP-25; mxepeno ctpymy 1PS80; 060k BOASHOTO OXOJIOMKEHHS 3
CHUCTEMOIO BOJOMIATOTOBKHW; OJOK 3'€eqHaHHA Ta MoOHITOpUHry (Jam Box);

TTa3MaTPOH 3 KOMIUIEKTOM KaOeiB 1 UIAHT1B; KUBUJIBHUK TTOPOIIIKY.

MuTtaTenb nopoluka

KoHTponnep

NCTOYHUK TOKa

Brok oxnaxaeHus ¢
cuctemon ePure

' Mna3amaTpoH

Pucynok 4.5 — Cxema cuCTEMU IJ1Ia3MOBOTO HAMMJICHHS

OcHoBHi ocobauBocTi cuctemu AP-25i:

- TpocTa y BUKOPUCTAHHI 13 3aCTOCYBAaHHSIM CYYaCHHMX TEXHOJIOTIM 1
BI3yaJli3aIli€ro mporiecy;

- BialieHu 1ocTyn uepe3 cucremy eWon (OmiioHanabHO) ISl BIAAQJICHOL
JIarHOCTUKY Ta 0OCITyrOBYBaHHS 00JaHAHHS Ta MPOTPAMHOTO 3a0€3NCUCHHS

- MOXJIMBICTD TKITIOYEHHS 30BHIIIHBOI KHOIIKHU aBapiitHOI 3yMHHKH;

- METpUYHA 1 OpUTAHChKA CUCTEMU OJUHUIIb;

- IHTerpalis 3 KUBUIbHUKAMH MOPOLIKY;

- aBTOMATUYHUH T/ MIa3MaTpOHa,;

- CUCTEMaA IIOIICPCIKCHD 1 IIOMUJIOK.
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4.2 KomnoHyBaHHS YCTaHOBKH 3 YH1()IKOBaHUX BY3J1B

[1na3moBe HamwieHHs TeriocTiikoro NMokpuTTs T3I1 Ha Kinblie BHYTpIIIHE
KaMepu 3TOpsSHHS BUKOHYIOTh Ha pPOOOTH30BaHIM YCTaHOBI, IO CKJIAJA€THCS 3
moctuBickoBoro pobora FANUC M-16iB i yHiBepcasibHOTO MaHimyssTopa (puc.
4.6).

Po6oT 3akpimienuit Ha mijactaBil 1 1 MOXKe 0OepTaTHCs HaBKOJIO CBOET OCl Ha
Kapycenl 2, TIa3MOTPOH 9 KPIMUTUCS Ha KUCTI poOoTa 4 sika 3HAXOAUTHCS Ha KIHII
pyku 3. 3aBISKH MIECTH HE3AJIECKHUM CEPBOINPHUBOJAM BCTAHOBICHUX HAa KOXHIN 13
IIECTH OCed, KUCTh poOOTa B TMPOIECI HAMWICHHS MEPEMIIIIOETHCS 3 BHCOKOIO
TouHicTIO +0,08 MM 1m0 103BOJISIE BUKOHYBAaTH HAMMMJICHHS CKIAJHUX MOBEPXOHD.
Koxna Bich mpu pyci 3aiiMae HeOOXiJIHE MOJOKEHHS s 3a0€3MeYeHHS] TOYHOIO

pyXy 1O 3a/1aHiil TpaeKTOPii.

YMoBHI no3Haku: 1 — mifcTaBka; 2 — kapycenb; 3 — pyka; 4 — KICTb;
5 —IJIa3MOTPOH; 6 — MaHIMyJISATOP.

Pucynok 4.6 — Po6otuzoBana yctaHoBKa AJis1 Tu1a3MoBoro HanwieHHs T311



5 TEXHIKO-EKOHOMIYHI PO3PAXYHKHA

5.1 Omnuc ixei npoexTy

36

TennocTifiki MOKPUTTS Bce OLIbIe HAOYBAIOTh MOMYJISIPHOCTI B aBiallii Tak sK

JAl0Th 3MOTY JUJIsl MiJBHUINEHHS EKCIUTyaTallliHUX TeMImepaTyp, BOHM MOKJIHMKaHi

3aXUIIAaTH KOHCTPYKIIMHI €IEMEHTH BiJl 30BHIIIHBOTO 1 BHYTPIIIHBOTO TEIJIOBOTO

BIUIMBY B MpOIECl eKCIUTyaTallli JITaJbHOTO arapaTy, OJHOYAaCHO 3a0e3Meuyroyuu

JIOAATKOBUM 3aXUCT BiJl PAKTOPIB OKUCIICHHS.

Y posBunenux kpainax (CHIA, Himeuuwna, @paniis, SAnonis) Temn

3pocTaHHs ckianae Bijx 5% o 7 %, B Iaaii Bix 15 % mo 17 %, B Kurai - 20 %.

VY Ttabmuui 5.1 npencraBneHo onuc 1€l poOOTU30BAHHOIO IJIa3MOBOTO

HAHECEHHS TeTJIOCTIMKUX MOKpUTTIB aJist Aetanen ['T/I.

Taomurg 5.1 — Onuc 11€e1

3MicT 1ael

HaHpHMKI/I 34CTOCYBAHH:A

Buroan ni1s cno)kuBadiB

(kopucCTyBayiB)

PoGorn3oBane mmia3zMoBe

HAHECEHHS TEIUIOCTIMKMUX

NOKPUTTIB Ha  KUIbLE
BHYTPIIIIHE Kamepu
sropsHHs ['T/]

ABiaOyayBaHHS,

pakeToOyTyBaHHS.

BukopucranHs HOBOI Tex-

HOJIOT1i TPHU3BOJUTH J0
3HM)KEHHSI  cO01BapTOCTI
MTOKPUTTS

B mexax 3aBmanHs Oysno MpoaHAI30BaHO XapaKTEPUCTHUKY TMOTEHIIIHOTO

PHUHKY, SIKY B1JI0OpakeHO B Tabu1i 5.2.



37

Tabmuis 5.2 — IonepenHs xapakTepuCcTUKa MOTEHIIIITHOTO PUHKY

Ne [Toxa3HuKU cTaHy pUHKY (HaiMEHYBaHHS)

XapakTepucTrka

1 | l'onoBHI KOHKYPEHTHU

3asoj iM. KitumoBa

2 | JIlunamika puHKY (SIKiCHA OIlIHKA)

[IIBuako 3pocrae

3 | HasBuicTh o0OMeEXeHb [Uisi BXOAy (BKazaTu

XapakTep 0OMeXKeHb)

Henocratas K1JIBKICTD

KarmiTany

4 | CnenudiuHi BUMOTH JO CTaHAapTH3alii Ta

cnierugikarii

Bignosigaicte 1SO 9001
Ha BUPOOHUIITBO Oarato-
GyHITIOHAIBHUX TOKPUTD
METOTaMH razo-

TCpMi‘IHOF O HAITWJICHHA

[licns anamizy XapakTEPUCTHUKUA TMOTEHLIMHOTO PUHKY MOXKHa M00aYyuTH

TOJIOBHUX KOHKYPEHTIB, JAaTH SIKICHY OIIIHKY PO3BUTKY AWMHAMIKH PUHKY, & TaKOX

BUSICHUTH SIK1 MOXYTh OYTH OOMEKECHHS YM BUMOTH JI0 CTaHIapTH3aIlii.

byno noOyaoBaHO KapTy CTEHMKXOJIEpiB, sKa Ja€ 3MOry Bi3yalli3yBaTH

KapTUHY B3a€MO3B’s3KiB cTedkxonnepiB. Ha pucynky 5.1 300paxena kaprta

CTEHKXOJIAEPIB.
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Ha xapTi creiikxomnaepiB BimoOpakeHa B3a€MOJIis MIANPUEMCTB, IO 3a7aHl B
JAaHOMY MPOEKTi. 3aJekHi 3alikaBlIeHl CTOPOHU (HOPMaJBHO 1HILIATOPY MPOEKTY HE
MIJJIETT, TPOTE TICHI JUIOBI CTOCYHKHM MOTPEOYIOTh Ha TOIIYK B3a€EMOBHTI1IHHX
pimeHp Ta kKommpowmiciB. Ha mepudepii k 3HaxXomaTbcs 30BHIINIHI 3alliKaBJIEHI
ctoponu. lle o06nacTh CTEUKXOJEPIB OMOCEPEIKOBAHOTO BIUIMBY HA YCHIIIHICTH

peautizailii iHHOBAI[IHHOTO MPOEKTY.

5.2 TexniuHe HOpMYBaHHS OIEparliif

JIns TpoeKTyBaHHS JUIBHUIN HANWICHHS MJi1 JaHOTO TEXHOJIOTTYHOTO
MPOILIECY:

— IPOHOPMOBAHO OTIEPAIlii TEXHOJIOTTYHOTO MPOIIECY;

— BCTAHOBJIEHO F'OTOBY BUPOOHHUYY MpOrpaMmy BUpPOOIB;

— PO3paxoBaHO KIJIBKICTh 00JIaIHAHHS Ta BUPOOHUYY TUIONTY J1IHHUIIL;

— pO3paxoOBaHO YHCEILHICTh MTEPCOHAITY.

Hopmu uacy Ha mpoliec HamuieHHS KUIbLS BHYTPIIIHBOTO TMPEJICTaBICHI B

Tadi. 5.3

Tabnuus 5.3 — TexHiuHe HOpMYBaHHsI OTieparii

Ne Hopma mtyunoro | Hopma mtydHoro
Oneparii . gacy 3a 0a30BOI0 4acy 3a HOBOIO
HanimenyBanns onepanii . '
TEXHOJIOTI€I0, TEXHOJIOTIEI0,
H/TOJ H/TOJ
5 HpoboctpymunHa oOpoOKa 0,50 0,50
10 [1nazmMoBe HanmUIEHHS 2,50 1,30
15 KonTtpomas sikocTi 0,60 0,60

Bcroro 3,60 2,40
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Ha ocHOBI po3paxoBaHux HOpPM dYacy [0 BHUIOTOBJIECHHIO BHUPOOIB

BCTAHOBJIFOEMO PiYHY BUPOOHUYY MporpaMy BUPOOiB y mTykax (tadi. 5.4).

Tabmuus 5.4 — BupoOHrua mporpama BUpoOy 3a pik

Hopwma gacy BupoGHuua nporpama
HaiimenyBaHHs
OJIMHUITIO BUPOOY,
BUPOOY OnuHUIb H/TOJ
H/TOH
3a 0a30BOIO
3,60 1000 3600
TEXHOJIOT1€I0
3a HOBOIO
2,40 1000 2400
TEXHOJIOT1€I0

5.2.1 Po3paxyHOK KIJTbKOCTI 00J1aTHAHHS, TUTONT AUTHHHUII

Po3paxyHok HEOOX1HOT KIJTBKOCTI 00JIafHAHHS TT0 KOKHOMY THITY BEJEThCS 3a

dbopmyiioro:

< ti ' Ni
Gy = z , OIUHULb (5.1)
i=1 Fao

ne Gy — KUIbKICTh 00JIaIHAHHS 32 PO3PAXYHKOM, OJTUHUIIb;
M — KUIbKICTb BU/IIB POOIT;
t; — HOpMa Yacy I-Tol onepartii, HOpMO-T'OJIHH;
N; — piuHa BUpOOHHMYA TIporpama I-Toro BUpoOy, OJJUHHIIb;

F,, — miicauii pranuii Gon 9acy poOoTH 00IaIHaHHS, TOMH,
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[IpuitHaTa KITBKICTh OOJIAHAHHS BCTAHOBIIIOETHCS ILIISXOM OKPYTJICHHS [0
7101 BEJIMYWHUA Grp- KoedimienT 3aBaHTakeHHS OOJaAHAHHS BU3HAYAETHCS 3a

dbopmyoro:

K, =—-2 (5.2)

ne Gy, — IpuiiHsTa KIJIBKICTH 00J1aJHAHHS, OJUHHIIb.
Ha MammHoOyiBHUX 3aBOJIax HAHOUIbII MOIIMPEHUM € OAHO3MIHHUN PEXUM
po0OOTH TIpH I’ ATUJIEHHOMY poOoYOMYy THXH1 — 40 TOAMH.
TpuBanicts po6040i 3MiHU — 8 TOJIMH.
HominaneHuii piunuii GoHa yacy poOOTH OOJaAHAHHS HPHU OAHO3MIHHOMY
pexumi — 2080 roiuH.
Hivicauii  piyauii  ¢oHA dYacy poOOTHM yCTaTKyBaHHsS BH3HAYA€THCS 32

dbopmyiioro:

F;LO = HOM(1 - KB)' roavH (53)

ne F,, — HoMiHaIbHUHN (oHT yacy poOOTH 00JIalHAHHS, TO/IH,

K, — xoeQilleHT BUTpAT yacy Ha PEMOHT Ta OOCIYrOBYBaHHS O0OJIaJHAHHS,

K, =0,1.

F,, = 2080(1—0,1) = 1872 rogun

Jl7is BUKOHAHHSI TEXHOJIOTIYHOTO MPOIECY IJIa3MOBOTO HAMUJICHHS KiJIbIIS
BHYTPILIIHBOTO HEOOXI1HO HACTymnHE OOJaJHaHHSA: YCTAaHOBKa JAPOOOCTPYMHHHOT
00po0Oku, pobor FANUC M-16iB, wmaHInynsTop, JOKEpeno IKUBJICHHS IS
IIa3MOBOTO HATMJICHHS

Po3paxoByeMo KIJbKICTh 00aIHAHHS IS [171a3MOBOTO HAITUJICHHS:



Po3paxoByeMo KiabKicTh 00aHAHHS 1T APOOOCTPYMUHHOT 0OPOOKH:

- 1,3+ 1000
™ 1872

o 0,5-1000
™ 1872

= 0,69~1 ycr.

= 0,27~1ycr.

VYci po3paxyHku 1o 001aIHaHHIO HaBeJieH1 B Tao. 5.5.

Tabnuusg 5.5 — Po3paxyHOK KUTBKOCTI 00JIaTHAHHS Ta HOTO MOTYHOCTI

41

o [TotyxHIicTh
HatiMeHyBaHHS KinbkicTh 0O1agHaHHS
Koedirient kB1/rox.
00J1aTHAHHS Ta
3a 3aBaHTaKEHHS
MOJIENb MIPUIHSTA OJIMHHUIII | YCHOTO
PO3paxyHKOM

YcranoBka
JTpoOOCTPYMUHHOT 0,27 1 0,27 40 40
00poOKH
Jlxeperno KuBJIEHHA
JUIA TIa3MOBOT'O 0,69 1 0,69 47 47
HaIUJICHHS
Po6or FANUC M-

_ 0,69 1 0,69 2,5 2,5
16iB
MasimymnsiTop 0,69 1 0,69 15 1,5
Bcroro 2,34 4 - - 91

Husbkuii xoedilieHT 3aBaHTaXEHHS OOJIaHAHHS TMOSICHIOETHCS THUM IO Ha

JAHI{ TUTbHULIL OKPIM KUIbLISI BHYTPIIIHHOTO BUKOHYIOTh HANTMJICHHS 1HILIUX JeTaneu

I'T/.
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BupoOnnya mioma JUIbHMIL —pPO3PAXOBYETHCS BHUXOIAYM 3  KUIBKOCTI
oOnagHaHHSA, POoOOYMX MICIhb Ta MUTOMOI Iwiomm 3 moxaBanHs 20 % (mpoxonw,

npoizau Ta inme). [Tmoma ainpaMI 9 X 12 = 108 M2,

5.2.2 Po3paxyHOK YMCETBHOCTI MEPCOHATY AUTHHUII

YucenbHICTh OCHOBHMX BUPOOHMYMX POOITHHMKIB JAUIBHUII HAa HOPMOBaHUX
poboTax pO3paxoOBYETHCSA IO OIEpallisiM 3TITHO 3 po3psjaamMu 1 npodecisMu 3a

bopmyIioro:

? F:up Ky ,

ne R, — uncenpHICTh OCHOBHUX BUPOOHUYUX POOITHUKIB;
m — KUIbKICTh BU/JIIB POOIT;
t; — HOpMa Yacy I-Tol oneparlii, HOpMO-T'OJIHH;
N; — piuHa BUpOOHHYA ITporpama I-ro BUpoOy, OJUHUIII;
Fp — nificanii pianuit pony yacy pobOTH 0HOr0 POOITHUKA, TO/IUH;
K, , — KoedillieHT BUKOHaHHS HOpM BUPOOITKY (K, ,, = 1,05).

Hivicuuit piunuii poH gacy poOOTH poOITHHKA BUSHAYAETHCS 32 (OPMYIIOL0:

Fip = Fyou(1 — h),TOgA, (5.5)

E, . — OepeTrbest 1t oqHo3MiHHOTO pexumy 2080 rog.

h - mTaHoOBHiA KOediIliEHT HEBMXO/IIB pOOITHHKIB Ha poboty (Bix 0,12 1o 0,15)

F,, = 2080(1 — 0,12) = 1830,4 rog,
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UuCcenpHICTh MTOMOMDKHUX POOITHHUKIB TO MPOdecisiM pO3paxOBYETHCSI 3a
HOpMaMu 00CITyroByBaHHS 00J1aIHAHHS.

YucenpHICTh KEpIBHUKIB 1 (axiBIiB AUIAHKH (MalcTep, TEXHOJIOT)
PO3paxoBYIOTh 32 IITATHUM PO3KIIAZOM.

Po3paxoByeMo 4HCENBbHICTh OMepaToOpiB YCTAHOBKH IJIA3MOBOTO HAITAJICHHS:

~1,3-1000

GO = m = 0,71~1 YHO0JI.

Po3paxoByeMo  4YHCENBHICTH  OINEPATOpPIB  YCTAHOBKU  JPOOOCTPYMHUHHOI

00poOKHU:

~0,5-1000

GO = W = 0,27~1 YOJI.

3aranpHa YKMCENIbHICTh MEPCOHANY AUIBHUII HaBe[eHa B Tabuui 5.6.
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Tabmuns 5.6 — 3aranpHa YUCETBHICTD TEPCOHATY

YwncenbHICTh B 1.4u. 3a
[lepconan NIEpCOoHAITY, ¥ 7 38 pospaau 3MiHAMU
qOJI. I I I AV I VAR B V4 B I
1. OcHOBHI POOITHHUKHU:
orepaTop YCTaHOBKHU . . .
ITa3MOBOTO HAITMJICHHS
orepaTop YCTaHOBKHU
JTpoOOCTPYMHUHHOI 1 1 1
00poOKHU
Bceroro 2 1|1 2
2. lonoMixkH1 pOOITHUKHU:
KOHTPOJIEP 1 1 1
HaJIaTIUK 1 1 1
Bceworo 2 2 2
3. KepiBHuku Ta
CHEIaTICTH:
Maiictep 1 1
TEXHOJIOT 1 1
Bceroro 2 2
Pazom 6 6

5.3 IlmanyBaHHs BUTPAT Ha BUPOOHUIITBO

Y manoMy miApo3aial po3paxoBaHO 3allJlaHOBaHI MaTepiajibHI BUTpATH Ha
OCHOBHI 3aco0u, (oHA OIJIaTd Mpari TMepPCOHANy, CKIaJACHO KaJIbKyJIAIlis

co01BapTOCTI MPOYKITIi.
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5.3.1 MarepianbHi BUTpaTH

BapTicTh OCHOBHUX 1 IOAATKOBUX MaTepiajliB PO3PaxOBYETHCS HA OCHOBI HOPM
BUKOpDHCTaHHA Ta 1IiH. KpiM TOro, HEOOXigHO BpaxOBYBaTH TPaHCIOPTHO-
3aroTiBenbHI BUTpatd (Bim 5 % mo 7 % Big BapTocTi MaTepiamiB), Ta BapTICTh
000pOTHUX BIXO/IIB.

Jlo ogaTKOBMX MarepialliB CIIiJl BIHECTH T1 MaTepialid, Kl CHOXKHBAIOThHCS
JUIS1 3IIMCHEHHS TEXHOJIOTTYHOTO MPOIECY MJIa3MOBOTO HAMMJICHHS.

Po3paxyHok BapTOCTi JMOAATKOBUX MarepiaiiB HaBeleHW B Tabmmii 5.7.

Po3paxyHok BapTOCTI KOMIUIEKTYIOUHX MaTepiaiiB HaBeACHUM B TaOIuIIl 5.8.

Tabnuusg 5.7 — Po3paxyHOK BapTOCTi IOAATKOBUX MaTepialliB JIJIsl HATUJICHHS

HaitmenyBanHs Hopwma Butpar
_ Ilina 3a 1 xr
Marepiaiy, . Bapricth Ha
Mmarepiany,
mapka, ['OCT, | Haomunmiro | Ha nmporpamy nporpamy, IrpH.
TpH.
po3MIp P
ITopomok I1B-
0,09 xr 90 xr 890 80100
H70KO030
[Topomok I1I'-
0,09 xr 90 kr 1100 99000
IO10H
[Topomoxk
0,09 xr 90 kr 750 67500
ITIITK-63-H30
3axucHUM ras,
Ar,
500 n 500000 n 0,1 50000
JACTY ISO
14175-2010
Bceworo - - - 296600
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TabGmuis 5.8 — Po3paxyHOK BapTOCTI KyHiBEIbHUX KOMIUIEKTYIOUHX BUPOOIB

Ta HamiB(paOpUKaTiB

Piuna BapTicTh

HaitmenyBaHHs . o
' o PiyHa KUTBKICTh | KOMIUIEKTYIOUUX
KyH1BEIbHUX Kinpkicts y _
. BapTicTh 32 | KOMIUIEKTYIOUHX | 3 ypaXyBaHHSIM
KOMIUIEKTYIOUNX BUpOOI, .
' OJIUH., TPH. BHpOOIB Ta TPAHCIIOPTHO-
BUpPOOIB Ta OJIMHUIb . ' .
. ' HaniB(paOpuKaTiB | 3aroTiBeJIbHUX
HaniB(aOpukaTiB
BUTPAT, TPH.
CrpymoBenyuuii
0,05 100 375 39500
HAKOHEYHUK
3MIHHE COILIO 0,009 300 68 21500
Bceboro - - - 61000

5.3.2 BapTicTh OCHOBHUX 3aC001B

BapricTb 0oCHOBHUX BUpOOHMYMX (DOHIIB Nependayae Takl pO3paxyHKU:

— BapTICTh OyniBelb BU3HAYAETHCS HA OCHOBI PO3PAaXyHKOBOI 3arajbHOI

ot (TJIaH JIITBHUII) Ta BapTOCT 1 M oyniBens, 4000 rpH. 3a 1 M2

By, = 108 - 4000 = 432000 rpH.

— BapTICTh cIOpy [l ckiianae 5 % BapTOCTI Oy/IiBENb;

— BapTicTh oOnagHaHHsA (TIpuBeAeHa B  TaO.

TPaHCTIOPTHO-3aroTiBeIbHUX BUTPAT 1 MOHTaXY (Big 10 % mo 15 %);

Bgy, = 432000 - 0,05 = 21600 rpH.

(5.6)

(5.7)

5.9) 3 ypaxyBaHHSIM
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- BapTICTh LIHHUX IHCTPYMEHTIB, MpHJIafiB, 1HBeHTapiB (Bix 3 % 10 5 %
0alaHCOBO1 BapTOCTI 00JIATHAHHS;

- BapTICTh TPAHCHIOPTHUX 3ac00iB (3 % OanaHcoBoi BapTOCTI 0OJIaAHAHHS).

Ta6muig 5.9 — Po3paxyHkoBa BapTICTh 00JIaTHAHHS

HavimenyBanns I{ina 3a oIMHUILIIO, . _ bamancosa
KinpkicTs OqUHULE
oOyagHaHHS IpH. BapTICTh, TPH.
YcraHoBKa
JTPOOOCTPYMUHHOT 250000 1 275000
00poOKHU
JI>xepeno KuBICHHS
JUTS TIJIa3MOBOTO 400000 1 440000
HaIWJICHHS
Po6or FANUC M-
) 540000 1 594000
16iB
Maninynstop 320000 1 352000
Bcroro 1510000 4 1661000

Po3paxyHOK BapTOCTI OCHOBHUX 3ac001B, aMOpTHU3ALllIHUX BIIpaxyBaHb,

CTPYKTYPH OCHOBHHUX 3ac001B HaBesieHo B Tabu. 5.10.




Tabmums 5.10 — BapTicTh OCHOBHUX 3aC001B
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HalimenyBanns | banmancoBa Tepmin AMopTu3aiiiini
OCHOBHUX BapTicTh, TUC. | CTpyKTypa, % | ekcrutyaTarii, | BiJpaxyBaHHS,
3ac001B TpH. POKIB TpH.
BupoOuuui
432 12,6 45 9600
OymiBi
Cropyau 21,6 0,6 30 720
OO0magHanHs 1661 80,3 20 83050
TpancnopTHi
49,83 2,4 15 3322
3acobu
Hixa1
IHCTPYMEHTH,
R 83,05 4,1 5 16610
TIPYITA]TH,
1HBEHTAap
Bcerworo 2247,48 100 - 113302

5.3.3 Po3paxyHok QoHy oriaTu mpaiii

Cyma 3apoOITHOI IUIaTH, $Ka BUIUIAYYETHCS MpalliBHUKAM MIIIPUEMCTBA,

dbopmye ¢oHa omiatu mpari.

®dona 3apoOITHOI TUIATH PO3PAXOBYETHCS 32

npuitHaTUMU  ¢dopmamMu 1 cuctemMamu ormiatd mpari. Oruiata mpaii OCHOBHHX

pPOOITHUKIB 3AINCHIOETBCS 3a BIJIPSATHO-TIPEMIAIBHOK (OPMOIO OIJIATH  TIpalll;

JOTIOMDKHUX POOITHUKIB — 3@ IMOYacOBO-TIPEMiaabHOI (OPMOIO OIIaTH TIpaili;

KEPIBHUKIB Ta CHEIIaTICTIB — M0 MTATHO-OKJIaAHOK (DOPMOIO OIJIaTH Tpalll.

[1nanoBaH1 AomiaTH 1 mpeMii Jjisi poOITHUKIB puiiMaeMo B po3mipi 50 % Bix

tapudHoi 3apo0iTHOI mnaTu. [Ipemii 3 mpuOyTKy CKiIamar0Th s poOiTHUKIB — 15 %

10 TapudHO1 3apo0ITHOI TIJIaTH, 151 KepiBHUKIB 1 (haxiBiiiB — 40 %.
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PospaxoByemo Tapudumii GhoHA 3apoOITHOI TIATH OCHOBHUX POOITHUKIB 3a

dbopmyoro:

3y = NZ pi (5.8)

7€ M — KUTBKICTh OTepariiii TEXHOJIOTIYHOTO TPOIIECy;
Pi — po31iHKa Ha I-Ty omepariiio, IpH.;
N — piuna BupoOHHYa porpama BUpOOiB, OJUHUIIb.

Po31inka Ha oneparlito po3paxoBy€EThCs 3a GOPMYJIIOIO:
P i = Ci ti (59)
ne C; —yacoBa tapudHa cTaBKa I-Toro po3psay, rpH.;

t; — HOpMa 4acy Ha I-Ty oIepalrlito, H-TOJ1H.

Po3paxyHok 3a onepariisiMu HaBesieHO B Ta0:1. 5.9 ta Tabi. 5.10

Tabmuuga 5.11 — Po3paxyHOK PpO3LIHKK 3a omepauisMu 3a 0a30BOIO
TEXHOJIOTI€I0
Yacosa .
_ | Hopma vacy, n- | Po3spsan Po3minka,
HaiimenyBaHHs onepaiiii _ TapudHa
TOJIMH poOit IPH.
CTaBKa, T'PH.
HpobocTpymunHa
0,50 \ 60 30
00poOKa
[1na3mMoBe HaMMICHHS 2,5 VI 75 187,5
Bcroro 0,51 - - 217.5
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Tabmuis 5.12 — Po3paxyHOK po3IIHKY 32 OMepalisiMU 32 HOBOIO TEXHOJIOTIEI0

Yacosa .
_ | Hopma gacy, v- |  Pospsan Po3suinka,
HavimenyBanns onepariii _ tapudHa
TOJIMH poOit IPH.
CTaBKa, I'PH.
JlpobocTpymMuHHA
P R 0,50 VvV 60 30
o0poOKa
[I1a3MoBe HanTUIIEHHS 1,30 VI 75 97,5
Bcroro 0,46 - - 1275

Tapuduuit QoHa 3apoOITHOI IUIATH OCHOBHUX BUPOOHUYMX POOITHUKIB 3a

Tap.
OCH.

Tap.

0azoBot0 TexHONOTIE (3,.;,0) 1 HOBOIO TexHOJNOTi€ (3, H) PO3PAXOBYETHCS 3a

dbopmyiioro:

m

36 =3y =N ) P, (5.10)
i=1
m

3yt = 3up = N ) P (5.11)

OcHoBHUI (OHA 3apOOITHOI MJIATH JOMOMIXKHUX POOITHUKIB, K1 3HAXOATHCS

Ha TOTOJAMHHIN OIJIATI TpaIli, pO3pPaxoBYETHCS O GOPMYITi:

3noro,q. =Cq- KTap.cep. ) Eqp ) R,qon (5.12)

ne C; —yacoBa Tapudna ctaBka 1-ro po3psny;

R, — YMCENBHICTH TOMOMIXHUX POOITHHKIB, OC10;

pat

Krap.cep. — CEpEnHiil Tapunuii Koedimient




o1

™ K. Ryoni
=1 .
Krap.cep. = — R;on S (5.13)

7€ M — KIIBKICTh PO3PSAIiB TOMOMIKHUX POOITHHKIB,;
K; — tapudnuii koedirieHT i-Toro po3psany;

R on.i — KUIBKICTB JTOMOMIXKHHUX POOITHHKIB i-ro po3psy.

1,5-2
I{Tap.cep. = T =

1,5
Brorog, = 30-1,5-1830,4 -2 = 164736 rpH.
BingpaxyBaHHs Ha collajbHE CTpaxyBaHHS pPO3PAaXOBYETHCSA BIJIMOBIIHO [0
YUHHOT'0 3aKOHOJIaBCTBA — 22 % B1 (hOHY OIUIATH MpaIli.

Piunuii pony 3apoditHoi tuiatu ITP nmpuBenenuit B Tadu. 5.13.

Tabnuusg 5.13 — Po3paxyHok ¢donaiB 3apo0itHOi tuiatu [TP

YUHCEeIbHICTD, Micsuynunit Piunnii
ITocana
YOJI. OKJIaJ, TPH. dboHm, TpH.
1. Maiictep 1 8000 96000
2. TexHoor 1 6500 78000
Bcroro 2 - 174000

donj orIaTH Mparli HaBeJaeHo B Tad. 5.14.




Tabmums 5.14 — ®oup ommaTy mpairi
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®doHJ 3apobITHOT MJIaTH, TPH. Cepenns .
BigpaxyBanns
| YUncenbHICTh [Tpewmis 3 donA 3apo0iTHA
Kareropis OcHoBHa JlonaTkoBa JI0 €ANHOTO
MepcoHamty, MpUOyTKY, OILIATH njaTa Ha
[IEpPCOHAILY ' 3apo0iTHa | 3apo0iTHa Ycporo . ' COII. BHECKY,
ocio TpH. nparii, rpH. MICSIIb,
niara miara TPH.
TpH.
OcHOBHI
BUPOOHMYI1 2 127500 63750 191250 19125 210375 8766 46283
pPOOITHUKHI
JlommomixkH1
_ 2 164736 82368 247104 37065 284169 11840 62517
pOOITHUKHI
Maiicrep 1 96000 48000 144000 38400 182400 15200 40128
Texnonor 1 78000 39000 117000 31200 148200 12350 32604
Ycboro 6 466236 233118 699354 125790 825144 12039 181532
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5.3.4 Co6iBapTicTh BUpoOy

Cob6iBapTicTs BUpOOy BHU3HAYAETHCS yCiMa BHTpAaTaMU TUIBHUIN 32 TaKUMHU

CTAaTTAMHU IIPAMUX 1 HCIIPAMUX BUTPAT.

5.3.4.1 [Ipsami BuTpatu

1. OcHogHi Ta gonomixHi1 Matepianu — 296600 rpH. (Tabdu. 5.7);

2. KymniBenbH1 KOMILUIEKTYIOUM BHpoOM Ta HamiBpadpukatu — 61000 rpH.
(Tabi. 5.8);

3. OcHoBHa 3apo0iTHa MmIaTta OCHOBHUX poOiTHHKIB — 127500 rpH. (Tabm.
5.14);

4. JlogaTkoBa 3apo0iTHa TUIaTa OCHOBHUX POOITHUKIB — 63750 rpH. (TabI.
5.14);

5. BimpaxyBaHHS 10 € IMHOTO COIIaTLHOTO BHECKY — 46283 rpH. (Tadmn. 5.14);

6. [lanmBo Ta eHepris Ha TEXHOJIOT1uHI 11Tl — 365236 TpH.

B crarTio 6 Mae OyTH BKJIIOYEHO PO3PAXYHOK BapTOCTI MaJKMBa Ta €HEPTii Ha
3MIMCHEHHS] TEXHOJIOTTYHOTO TPOLIECY, BUXOASYM 13 HOPM BHUTpPAT Ta BUTPAT 3a
OJIMHUITIO €HEPTOHOCIIB.

BuTtpartu Ha CHIIOBY €J1EKTPOCHEPTi0 3HAXOAMMO 32 (OPMYIIOI0:

3=Sk-W (5.14)

ne Sk = 2,68 rpH. — BaprticTh 1 kBT enexkrpoeneprii;

W - piuHi BUTpaTH €EKTPOEHEPTIi Ka CIOKUBAETHCS 00IaIHAHHAM
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W =ZPA-1~;0 - (5.15)

ne Y, P, = 91 kBT - cymapHa nOTyKHICTb JIBUTYHIB;
F,, - mificnuii pignunii Gponx yacy podoTu 00IaaHaAHHS;

ns = 0,8 - koedimieHT 3aBaHTaXEHHS 00J1aJHAHHS 10 MTOTY>KHOCTI.
W =91-1872-0,8 = 136282 kBT - rogun

3=2,68-136282 = 365236 rpH.
5.3.4.2 Henpsimi BUTpatu

HenpsiMi BUTpaTu € KOMIUIEKCHUMH 1 MICTSTh JIEKUIbKA CTaTE€H BUTPAT, KOKHA
3 IKMX B CBOIO YEPTy pO3PaxOBY€ETHCSA 32 BiIMOBIAHUMH CTATTSIMH.

HernpsiMi BUTpaTy BMIIIYyIOTh HACTYIHI CTaTTi:

— 3araJlbHOBUPOOHUYI BUTPATH;

— aJIMIHICTpPATUBHI BUTPATH;

— BUTpATH Ha 30yT.

3araapbHOBUPOOHMY1 BHUTPATH PO3PAXOBYIOTHCS 33 HACTYNHHUMH CTaTTSIMHU
BUTpAT.

Cratts «YTpuMaHHs Ta eKcIuryarallis mamuH i oonagHanHs» (300 % Bif
dboHy 3ap00OITHOT TIIATH OCHOBHUX POOITHUKIB).

Po3mip BuTpatr Ha yTpuMaHHS Ta €KCIUTyaTallilo OOJaJHAHHS, IO MPHUIIATAE

Ha OJIMHUIII0 BUPOOY pO3paxoBYyrOThCS 3a (hopMyIioro 5.16.

L 300
BY; = o5 ®Oly, = o=+ 210375 = 631125 rpu (5.16)
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ne @OIl,¢, — hoHx OmIaTH MIIALl OCHOBHUX POOITHHKIB, IPH
CratTs «3aranbHOBUPOOHUYI BUTPATH» — 11€ BUTPATH HA YIPABIIHHSA B MeXax

niexy (400 % Bix Goumy 3apoOiTHOT IJIATH OCHOBHHUX POOITHHKIB).

3araapHOBUPOOHWYI BUTpPATH PO3MOIUISIOTH Ha COOIBApTICTh OJUHUIN

MPOAYKIIT MPONOPIIIITHO OCHOBHIN 3ap0O0ITHIN MIaTi BUPOOHUYMX POOITHUKIB.

3B; = L 3 _ 209 210375 = 841500 5.17

AIMIHICTpaTUBHI BHUTpPaTH BMILIYIOTh BUTPATH, MOB’SI3aHI 3 YTPUMAHHIM
aJMIHICTPaTUBHO - YIPaBIIHCBKOTO TIEPCOHANy MIANPUEMCTBA, a TaKoX
YTPUMaHHSIM Ta EKCIUTyaTall€l0 OCHOBHHMX 3aco0lB 3arajibHOrO0 BHPOOHHUYOIO
NPU3HAYEHHS, OXOpPOHY TMpall Ta TEXHIKYy O€3NeKH NepcoHally Ta 1HII.
AJIMIHICTpAaTUBHI BUTPATH CKJIaJIal0Th B cepeHboMy 250 % BiJ OCHOBHOI 3ap0O0ITHOT

MJIaTH OCHOBHUX BUPOOHUYUX POOITHUKIB Ta PO3PaXOBYIOTHCS 3a (POPMYIIOI0:

L 250
ABj = 5 301 = T5g " 210375 = 525938 rp (5.18)
L = 250 %

Butpartu Ha 30yT CKJIaIatOThCs 3 BUTPAT, MOB’I3aHUX 3 Peai3alli€lo MpOaYKIIil
1 BMIIIYIOTh BUTpaTH Ha Tapy Ta TapHI Mareplajd, TPAHCIOPTYBaHHS TOTOBOI
MPOJYKIlii, peKJiaMy, BUTPATH Ha MApKETHUHTOBI JOCIIKEHHs Ta 1HII. Butpatun Ha

30yT ckJ1aatoTh 2 % BijJ BUPOOHUUOT COOIBAPTOCTI.



Tabmuis 5.15 — Kanpkynsiist co61BapTOCTI HAMUICHHS
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Hosa TexHoJoris

baszoBa TexHoJI0TIA

C BCHOTO Ha BCHOTO
TaTTs BUTPAT Ha OJIMHHIIO,
BUTpAT, | OJUHUIO, | BUTpaT,
TPH.
TPH. TPH. TpH.
1 2 3 4 5
1. OcHOBHI Ta JOIOMIKHI
_ 296600 296.6 296600 296.6
MaTepianu
2. OcHOBHA 3ap00iTHa TTaTa
127500 127,5 217500 2175
OCHOBHHX POOITHUKIB
3.JonatkoBa 3apo0iTHa
. _ 63750 63,75 108750 108,75
miaTa OCHOBHUX POOITHUKIB
4. BinpaxyBaHHsI Ha COIllaIbHI
46283 46,28 78953 78,95
3axX0/I1
5. IlanuBo 1 eHepris Ha
o 365236 365,24 365236 365,24
TEXHOJIOT1UHI LTI
6.YTpuMaHHS Ta eKCIUTyaTaris
631125 631,13 1076725 1076,73
MaIIUH 1 00JaJHAHHS
7. 3aranpHoBUpoOHMY1 BuTpatu | 841500 841,50 1435500 1435,5
8. BupoOHmnua cobiBapTiCTh 2371994 | 2371,99 | 3579264 3579,26
9. AIMiHICTpaTUBHI BUTPATH 525938 525,94 897187 897,19
10. ButpaTu Ha 30yT 47440 47,44 71585 71,59
11. TToBHa coOiBapTiCTh 2945372 | 2945,37 | 4548036 4548,04
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4.4 ExoHOMIYHE OOTpYHTYBaHHS 3alIPOMIOHOBAHUX PO3POOOK

B nanomy po3nini HeoOX1AHO po3paxyBaTH PIYHUNA €KOHOMIYHHUM e(eKT, sIKui
MOXJIMBO OTpUMaTH TP BHUPOOHUIITBI BUPOOIB Ha CcreIiadi3oBaHId IIJIBHUIN TIO
3alPOIIOHOBAHOMY TEXHOJIOTITYHOMY MPOLIECY B MOPIBHSHHI 3 BUPOOHHUIITBOM ITHX K€
BUPOOIB HA IFOYOMY MiANPUEMCTBI. KpiMm 11b0ro HEOOX1THO OIIHUTH €PEKTUBHICTS 1
pPe3YJbTaTUBHICTh  JISJIBHOCTI BUPOOHWYOI JUIBHUIN a00 TIOTOKOBOI  JIIHII;

po3paxyBaTu 0€330MTKOBICTh BUPOOHUIITBA, TOCTPOITH rpadik 0€330MTKOBOCTI.

4.4.1 Po3paxyHOK €KOHOMIYHOTO €PEKTy

[lopiBHSATIPHA €KOHOMIYHA €()EKTUBHICTh MOJIATa€ y BHU3HAYECHHI HaWOLIbII
€KOHOMIYHOTO  BapiaHTa  pillleHHS rocmojapcbkoi  3amaudi.  IlokazHukamu
MOPIBHSIBHOI €KOHOMIYHOI €()EKTUBHOCTI €: CyMa MPUBEICHUX BUTPAT, cyMa €(eKTy
3a pO3pPaxyHKOBHI PIK.

IToxa3Huk IMPpUBCACHUX BUTpPAT:

3=Ci+En-Ki (5.23)

[Toxa3HUK MPUBEEHUX BUTPAT 32 MPOEKTHOI TEXHOJIOTIEIO:

3, = 2945372 + 0,15+ 631125 = 3040041 rpH.

[Toka3HUK MPUBEAECHUX BUTPAT 32 0A30BOIO TEXHOJIOTIEO:

31 = 4548036 + 0,15-1076725 = 4709545 rpH.
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ne Ci — moTouHi BUTpaTH (IMOBHA COO1BApPTICTh) 3@ 1-TUM MPOEKTOM, I'PH.;
EH — HopMaTuBHUI KOe(]IlIEHT EKOHOMIYHOI €(QEeKTUBHOCTI KalliTalbHUX
BKJIAJICHD,
Ki — kamiTaipH1 BKJIaJICHHS 32 1-TUM IIPOCKTOM, TPH.

ExonomiuHMi1 e(heKT 32 pO3paxyHKOBHM PIK:

E = 4709545 — 3040041 = 1669504 rpH.

4.4.2 EQeKTUBHICTb Ta PE3yIbTATUBHICTD

OriHKy eheKTUBHOCTI Ta Pe3yJIbTATUBHOCTI MISJILHOCTI MOXHA 31MCHUTH 3a
MTOKa3HUKAMU:

1. Piynuii Bunyck BUpoOiB

- B HATYpaJIbHOMY BUMIpI1, OJIMHUIIb;

- 32 TPYJIOMICTKICTIO, HOPMO-TO/IVH;

- B TPOIIIOBOMY BUMIpY, TPH.;

2. BupoOHuya mioma JiabHUII, M2

3. BapTicTh 0CHOBHHUX 3aC001B, TPH.;

4. CriuckoBa YUCEIBHICTh IEPCOHATY YChOTO, 0C10

B TOMY YHUCII:

- OCHOBHI POOITHUKH

-IONIOMD>KHI pOOITHUKHA

- KEpPIBHUKHU 1 CTICIaIICTH

5. @oHp oruIaTH Mpailli, TPH.;

6. Cepenns 3apo0OiTHA IJ1aTa Ha MiCsllb, TPH.;

7. IIpoayKTUBHICTH Mpalll OJJHOTO MpalliBHUKA, TPH./0C10
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7. IlpoayKTUBHICTH Mpalli OJHOTO MpaliBHUKA, TPH./0C10

C, 2945372 _
[ = - ¢ - 490895 rpH./oci6 (5.21)
ne C,, — moBHa co0iBapTICTh BUPOOIB 3a PiK, TPH.;
R — 9ucenbHICTh TepcoHaIy, 0Ci0;

8. ®oHoBIAAaYA, TPH./TPH.

_ G, 2945372
f_CD

= = 1,31 rpu./rpH. 22
= a7agy  3lreu/rpn (5.22)

ne @, — OCHOBHMII KamiTaj, IpH.;
9. KoeditieHT 3aBaHTaXX€HHSI 00JIaAHAHHS UTbHUIII;

10. ®OHIOMICTKICTB, TPH./TPH.

 _ Dou _ 2247480 _ s
I =" = 204837, ~ 76 TPH/TPH. (5.23)

11. Co6iBapTiCTh OJUHMII TPOIYKIIii, TPH.;
12. ExoHOMIYHMI eeKT 3a po3paxyHKOBIi piK, IPH.;
Po3paxyHOK MOKa3HUKIB €(PEKTUBHOCTI Ta Pe3yJbTaTUBHOCTI HABEJICHUU B

tabim. 5.16.



Tabmuis 5.16 — [oka3HukM ePEeKTUBHOCTI Ta pPe3yIbTaTUBHOCTI
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3HavYeHHs
HaiimenyBaHHs IOKa3HUKA

MOKa3HUKA
1. Piunuii BUIIycKk BUpoOiB:
- B HATypaJIbHOMY BHUMIpi, OIMHUIIH 1000
- 33 TPYJIOMICTKICTIO, HOPMO-TOANH 2400
- B TPOIIOBOMY BUMIpY, I'PH. 3770481
2. BupobHuya muionia JiIbHUII, M° 108
3. BapTicTh 0OCHOBHHX 3aC001B, TPH. 1850580
4. Cr1cKOBa YMCEIBbHICTh NEPCOHANTY YChOT0, OCIO:
- OCHOBHI POOITHUKH 2
-JIONIOMDKH1 pOOITHUKU 2
- KEPIBHUKH 1 CTICIIaTICTH 2
5. ®oHp oruTaTH mparli, TPH. 818894
6. Cepenns 3apo0iTHA 1J1aTa HA MICAILb, TPH. 11953
7. IIpoiyKTUBHICTH TIpaIli OJJHOTO MpaIliBHUKA, TPH./OCI0 628413
8. donnosiamaua 2,04
9. KoedimienT 3apanTaxeHHs 00aqHAHHS JITHHUAILI 2,34
10. ®oHAOMICTKICTH 0,49
11. CoOiBapTicTh OAMHULI TPOAYKIIii, TPH. 3770,48
12. ExoHoMiuHMIA ePeKT 32 po3paxyHKOBIH piK, TPH. 388970

Otpumanuit exoHomiuHmMiA edekT y pos3mipi 1669504 rpH. mokasye, MmO

TEXHOJIOTiSI TUTa3MOBOTO HANMMWJICHHS KUIbLA BHYTPINIHBOTO, 3alpONIOHOBAaHA B

JAHOMY  JTUIUIOMHOMY TPOEKTI E€KOHOMIYHO edeKThBHA. PexomMeHqoBaHO

BUKOPHCTOBYBATH JIaHY TEXHOJIOT1I0 Y BUPOOHHUIITBI.
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6 OXOPOHA TIPAIII TA BE3IEKA Y HAJI3BUYAVHUX
CUTYALIAX

B nanomMy po3/iii po3risiHyTI OCHOBHI 3aX0JIM 3 OXOPOHHM IIpalll Ipu po3poOiri
TEXHOJIOTIYHOTO TPOIECY IUIA3MOBOTO HAIMWJICHHS TEIJI03aXMCHOTO TOKPUTTS Ha

KUTbIIE BHYTpIIHE Kamepu 3ropsHus [T/,

6.1 AHai3 MoTEHIIUHNX HEOE3IEK

a) HeIOJIKY 11010 OpraHi3alili HaBYaHHs Ta NEPEeBIPKU 3HaHb 3 OXOPOHU Mpalli,
MIPOBEICHHSI IHCTPYKTAXIB Ta HaJaHHs 1H()OpMaIli Mpo MOXKIIMBI HEOE3IEKH;

0) MOXIJIMBICTh YPaKE€HHSI €JIEKTPUYHUM CTPYMOM IPU BUKOHAHHI YACTHHH
JOCTITHUX POOIT HA MUIBHMIN TJIA3MOBOTO HAIMWJICHHS, 10 MOXKE OyTH IOB’S3aHO 3
NOPYLIEHHSIM  TPaBUJl  €JIEKTpOOe3NeKH,  30KpeMa, He  BUKOPHCTAHHSAM
IHAMBITYyAJIbHUX Ta TPYMOBUX 3aXOMAIB 3aXUCTY, BIICYTHICTIO HaAlHUX OrOpPOJIKEHb
CTPYMOBEJIyUYHNX YAaCTUH OOJIaJHAHHS, 1[0 MOXXE MPHUBECTH 10 €JIEKTPUUYHUX TPaBM
a00 JeTabHUX HACIIKIB;

B) HeOe3NeKkH, SKi MOB’S3aHl 3 MIATOTOBKOIO JOCHIJHUX 3pa3KiB, 30Kpema
MO>KJIMBICTIO OTPMMAaHHSI MEXaHIYHUX TPaBM MPU BUKOPUCTAHHI BIAPI3HUX KPYTIB,
HUTI(QYBAJIBHO-TIONIPYBAABHUX ~ BEPCTATIB, YHACHIAOK TMOPYLWIEHHSM NpaBWI 3
OXOpPOHM Tpalll, 30KpeMa HEBHKOPUCTAHHS CHEIaJIbHOTO OJATY, BUKOPHUCTAHHS
HECIPaBHOTO OOJaHAHHS Ta IHCTPYMEHTY, 3aXaparieHiCTh poO0OUOTO MICIIS;

r) HeOe3mek, fKI TOB’s3aHl 3 JAPOOOCTPYMUHHOIO OOpOOKOI, 30Kpema
TpaBMYBaHHSI OpTaHiB 30py MPU BUILOTI IpoOy B 30HY, Ji€ 3HAXOIUTHCS TOCIITHUK,
o Moke OyTH TMOB’S3aHO 3 NOPYIICHHSIM TMPaBWJI 3 OXOPOHM IMpalll, 30KpeMa

HEBUKOPHCTAHHS CIELIAIbHUX 3aC001B 3aXHUCTY;
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1) HeOe3MeKu MPU HAHECEHHI MOKPHUTTIB Ha JeTajl METOJOM II1a3MOBOTO
HANWJICHHS, 30KpeMa MiABHIIEHUWH pIBEHb IIyMy @pH pPOOOTI TIa3MOTPOHY,
eNEKTpoOoPTaIbMIsl — MOTYXKHE YIbTpadiosieTOBE BUIPOMIHIOBAHHS BiJ IJIa3MOBOL
IyTH, 1HTEHCHUBHE 1H(pavyepBOHE BHUIPOMIHIOBAHHS, IO MOXKE OYyTH TOB’S3aHO 3
MOPYIISHHSIM MPaBUil OE3MEKU, HE BUKOPUCTAHHIM 1HAUBIIyaIbHUX 3aC001B 3aXUCTy
Ta MOKE€ TIPU3BECTH JI0 3aXBOPIOBAHb OPTaHiB CIyXY JIFOJIMHHU, OPTaHiB 30py Ta IIKIpH
JIOAVHU;

€) HeOe3MeKy OB’ sA3aHl 3 BUJIJICHHIM y HaBKOJIUIIHE CEPEIOBUIIE aepO30JIiB
TYrOIUIaBKMX MaTepiaiiB 1 MeTaliB y BHUIJISAAl OKUCHUX 1 HITPIIHHUX CHOJIYK, SIKI
YTBOPIOIOTHCA YHACHIZIOK KOHJEHCAIlll MapiB HAMWIIOBAHHOTO MaTepially Ta HOro
PO30pU3KYBaHHS MPU MOTPAIUITHHI Ha MOBEPXHIO BUPOOY, 10 MOXKYTh MPUBECTH IO
OTPYEHHS Ta XPOHIYHUX 3aXBOPIOBAaHb OPTaHiB JMXaHHS, BHACIIJIOK BIACYTHOCTI abo
HECIIPAaBHOCTI MICIIEBOI BUTSDKHOI BEHTHJIALII Ta HE BUKOPHUCTAHHS 1HJIMBITYaIbHUX
3ac001B 3aXHUCTY;

) MOXIJIUBICTh OIIKY, BHACIIJOK HENepea0ayeHOro TOPKAaHHS HarpiTUx
JIeTaJIeH;

3) HeOe3neku, Akl 1noB’s3aHl 3 BukopuctanusaM [IK mpu oOpoOui pe3ynbraris
JOCIIJIKEHHSI, 30KpeMa HETaTUBHHM BIUIMB  E€JICKTPOMATHITHUX TOJIB  Ta
BunpoMidtoBanHs [1K 3acTapinux moaenei;

M) HE3aJOBUIbHI MapamMeTpHu IMOBITPSHOTO CEPEelOBUILNA Ha JAUIBHMIN Ta
JOCIITHUIIBKOMY NpuMilieHH1. [I[puanHamMu 11bOTO € He3aJ0BUIbHA poOOTa CUCTEMU
OTaJeHHs W KOHIUWIIIOBAHHSA, II0 MOKE MPUBECTH 0 3HIDKEHHS Mpare3qaTHOCTI U
3arajbHUX 3aXBOPIOBAHb;

K) HE3aJI0BUIPHE OCBITIICHHS BHPOOHWYUX 30H Ha JIIBHUIN HaIMUJICHHS,
BHACJIIIOK BUXOAY 3 Jiaay abo 3a0pyHEHOCTI OCBITJIFOBAJIbHUX MPUJIAJIB, 110 MOXE
MIPU3BECTH JI0 MOTIPIICHHS 30py a00 MEXaHIYHUX TPABM;

J) MOXJIMBICTh 3aropaHHs JUIbHUIN HAMWICHHS, BHACIIIOK TMOPYIICHHS
NpaBWJI TIOKEXKHOI O€3MeKH, MOPYIIeHb TEXHOJOTIYHOTO TPOIeCy, IO MOXKE

MIPU3BECTH JI0 TIOKEKI;
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M) HeOe3NeKH, siKi MOB’A3aHl 3 yMOBaMHU Mpalll B HAA3BHYAWHUX CUTYaIlisX.
30KkpeMa YKpUTTS HAaCENEHHS Y 3aXUCHUX CIOPY/Iax [HUBLIHHOTO 3aXHUCTY.

[TpyynHAMU TIOB’S3aHUMU 3 HENPAaBUJIBHUM a00 B3arali BiJICYTHIM YKPUTTSIM
HACEJICHHSI B HAJ3BMYAHUX CUTYallsIX MOXYTh OyTH HEIOCBIJYEHICTH MEPCOHATY
a00 HempaBUJIbHI J1ii KEPIBHUIITBA, 1110 MOXKE MIPUBECTH 10 BAKKUX TPaBM, JICTATLHUX

HACJIJIKIB 1 MacIITaOHUX pyHHYBaHb.

6.2 3axonu 3a0e3reueHHsa Oe3neKu

a) OCHOBHMM HOpPMAaTHBHHMM aKTOM, IO BCTAHOBIIOE NOPAJOK Ta BHUAH
HABYaHHS, a TAaKOX (OPMH MEPEBIPKU 3HAHb 3 OXOPOHHU Ipalll € « TUIoBe MoI0KEeHHS
PO MOPSAOK MPOBEACHHS HABYAHHA 1 MEPEBIPKU 3HAHb 3 NMUTaHb OXOPOHU Ipaii -
HITAOII 0.00-4.12-05 (Haka3 /lep>xkaBHOTO KOMITETy YKpaiHM TO KOHTPOJIIO 3a
oxopoHoto mpai Big 26.01.2005 Nel5). Ileit HopMaTUBHUN TOKYMEHT CIPSIMOBaHUMN
Ha peai3alilo B YKpaiHli cUCTeMHU Oe3NepepBHOrO0 HABYAHHS 3 MUTaHb OXOPOHU
mparli, sika MPOBOJUTKLCS 3 MPAIlIBHUKAMHU B MPOIIECT TPYAOBOI ISITHHOCTI.

Bci mpaniBHUMKM, 110 NpUWMArOThCA Ha poOOTy, a TakoX B Iepiog poOOTH
NPOXOJASTh Ha MIANPUEMCTBI HaBYAHHS, IHCTPYKTaxXl1 3 MUTaHb: OXOPOHHU IMpall;
HaJlaHHS TEPIIOi JOTOMOTH TIIOTEPHIIAM BiJ HEIIACHUX BHUIIAJKIB, IpaBUiIa
MOBEJIIHKY MTPU BUHUKHEHH1 aBapiil.

Ha po6otax 3 miaBuiieHoro HeOesnekoro BiamnoiaHo 10 HITAOIT 0.00-2.24-05
«Ilepenik poOIT 3 WIABUINEHOI HEOE3MEeKow» abo y pa3i  HEOOXiTHOCTI
npodeciifHoro BiAOOPY, MpalliBHUKH MPOXOJATh TMOMEPEIHE CIelialbHe HaBYaAHHS
(ae menmie 30 HaBUATBHUX TOAMH) 1 IEPEBIPKY 3HaHb 3 TuTanb OII He piamie 0MHOTO
pasy Ha piK.

[H11 mocaaoBi ocoOu 1 axiBii, TPU TPUIOMI Ha poOOTY, a TAKOXK NEPIOTUYHO
OJIMH pa3 Ha TPU POKH, MPOXOJAATh HaBYaHHS (He MeHIne 20 HaBYaTbHUX TOJWH), 1

nepeBipKy 3HaHb nutanb OII.
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0) A BUKIIOUEHHS MOJKJIMBOCTI BpPAXEHHS EIEKTPUYHUM CTPYMOM,
nependadyeHo MPOBEICHHS HAaBYAaHHA 3 €JIEKTPOOE3MEeKH, aTecTallii Ha BiAMOBIIHY
Ipyny €JIeKTpOoOe3NeKu Ta OTPUMAHHSIM TIOCBIAYEHHS BCTAHOBJIEHOTO 3pa3Ky,
BinmoBigHo HITAOIT 0.00.4.12-05 «TumoBe moNOXEHHS TPO TOPSIOK MPOBEICHHS
HABYaHHS 1 NMEPEBIPKU 3HAHb 3 MUTaHb OXOPOHM Mpall», MPOBOAUTH MEPIOAUUHUN
KOHTPOJIb 130JISIII1T HE PiJIIIe OJHOTO pa3dy Ha Pik BUMIPOM ii aKTUBHOTO OMOPY MPHU
BUIIPOOYBaHHI MiIBUIIICHOIO HAMIPYTOIO MPOTATOM | XBUIMHH.

[Ipy mma3sMoBOMY HamWJICHHI B JIOCHITHULBKIA J1abopaTopii oOJaTHaHHS
noBuHHe  Bignosigatu  npaBwiaam  [IYE-2013  «llpaBuna  ynamryBaHHS
€JIEKTPOYCTaHOBOK», JI€ IIepe10aueHo:

- CTPYMOBIJIHI YaCTUHU €JIEKTPOYCTAHOBKH, HE MIOBUHHI OYTH JOCTYIHUMH ISl
BUITAJIKOBOT'O MPSMOTO JAOTUKY A0 HUX, a AOCTYIHI JJI1 JOTUKY BIJAKPHUTI 1 CTOPOHHI
MIPOBIIHI YACTUHU HE MOBUHHI NIepeOyBaTH MijJ HAIPYroro, 0 CTAHOBUTH HEOE3IMEKY
ypaXeHHS EJIeKTPUYHHM CTPYMOM, SK Y HOPMadbHOMY pEXKHUMI poOOTH
€JIEKTPOYCTAaHOBKH, TakK 1 B pa3l MOIIKOIKEHHS 130JIA1111;

- JUIs  3amlo0iraHHd ypaXXEHHIO EJIEKTPUYHMM CTPYMOM Y  BHIIAJKY
MOIIKO/KEHHS 130JIA1I11 CJIiJ 3aCTOCOBYBAaTH OKpeMO ab0 B MOEAHAHHI TaKi 3aX0Ju
3aXUCTY B pasl HEMPSMOTO JOTHKY: 3aXMCHE 3a3€MJICHHS; aBTOMATUYHE BUMHUKaHHS
JKUBJICHHS; 3pIBHIOBAHHS TMOTEHIliaNiB; oOnaaHaHHsa kiacy II abo 3 piBHOIIHHOIO
130JI5I1€10;  3aXMCHUM  €NEeKTPUYHMA TOAII  KUI; 130JI0BaJIbHI  (HEMPOBIAHI)
OPUMILIEHHS, 30HHW, IUIOLMIAJKH; CHUCTEMH HaJHU3bKOi (Majoi) Hampyru;
BUPIBHIOBAHHSI IOTECHITIAJIIB;

- po3MileHHsT OOJagHaHHS YCTAHOBKHM [IJIi HANWICHHS, il BY3JIB Ta
MEXaHi3MiB, a TAKOXk OpPraHiB KepyBaHHs MOBHHHO 3a0€3MeuyBaTH BUIBHUNA, 3pyYHUN
Ta OesmeyHuii goctynm n0 HuUX. OKpiM TOro, po3TallyBaHHS OpraHiB KepyBaHHS
MOBMHHO 3a0e3MeyyBaTH MOJKJIMBICTh IIBUIKOTO BHUMHKAHHS OOJaJgHAHHS Ta
3YIIUHEHHS BC1X MOT0 MEXaH13MiB;

B) JUIsl BUKIIOUYEHHS OTPUMaHHA MEXaHIYHHUX TpaBM [IOBUHHE OyTH

nepeadayeHe MPOBEACHHS yCiX HEOOXITHUX IHCTPYKTaXIB 3 OXOPOHH TIparli, 3riaHO
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HITAOIT 0.00-4.12-05 «TumoBe MoOJ0XKEHHS MPO MOPSAOK MPOBEACHHS HAaBYAHHS 1
NEPEeBIPKY 3HAHb 3 MUTaHb OXOPOHH TPAIli».

JlocmiaHuK TIOBUHEH OyTH 3a0e3leueHHl CHelliaJbHUM  OJSrOM  Ta
1HAMBIAyanbHUMHU 3axXucHUME 3aco0amu BinnmoBiaHo 10 ['OCT 12.4.103-83 «Onexna
crenuanbHas 3alluTHAs, CpeAcTBa WHIWBUIYAIIbHOM 3allUThl pPYK M HOT.
Knaccudukanus», abo rpynoBumu 3acobamu 3axucrty 3rigno 3 ['OCT 12.4.125-83
CCBT «CpenctBa KOJJIEKTUBHOM 3alluThl  paOOTAIOMIMX OT  BO3JACHCTBUS
MexaHnueckux (akropo. Kimaccudukaiysy», 10 IKUX BITHOCSATH OpE3E€HTOBI 3aXHCHI
KOCTIOMHU, PYKaBHIIl OpE3€HTOBI, CIElIaIbHE B3YTTS 13 3aXUCHUMU HOCKAMH, IIITKH
3aXHMCHI 00 OKYJISPH.

Jlo mopi3ku 3pa3kiB abpa3vBHUMHU KOJIaMHU JIOITYCKAarOTHCS 0COOU HE MOJIOALIE
18 pokiB, sIKI MPONIUIA HEOOX1/IHI IHCTPYKTAXK1 3 OXOPOHH Ipalll 1 OTpUMAaIIH I0ITyCK
0 camocTiiiHoi poOotu. Ilpu pobGoTi 3 abpa3uBHUMH KOJAMH KaTETOPUYHO
3a00pOHSETHCS:

- BUKOPHCTOBYBATH HE 3a MPU3HAYECHHSIM a0pa3uBHI KOJIA Ta IHCTPYMEHT;

- IIpaltoBaTH 0€3 HaJEeKHOTO 3aXMCHOI0 OJATY Ta 00JIaJHaAHHS;

- 3a00POHSIETHCSI BUKOPUCTOBYBATH MOLIKOXKEH1 a0pa3uBHI KPYTH.

OTpumaHHST MEXaHIYHMX TpaBM HaWyacTilie BiAOYBA€TbCS  BHACIIIOK
3axapamieHocTi podoyoi AUIBHUII Ta MOPYLIEHb MPaBUJl E€KCIUTyaTalii MallhH Ta
MexaHi3MiB. B 3B’SI3Ky 3 1IIUM OOOB’SI3KOBUM € WIOJCHHUN KOHTPOJb 3a CTaHOM
po60Y0i 30HHU 31 CTOpOHU KepiBHUIITBA BianoBiaHo 10 JICTY 3273-95 «be3neunicthb
IPOMUCIIOBUX MiAMTPUEMCTB. 3araibHi MOJIOKEHHS Ta BUMOTHY,

T') JIJIsl BUKJIFOYEHHS] OTPUMaHHS MEXaHIYHUX TPABM OPTaHiB 30PY MOB’S3aHUX 3
BUKOPUCTAHHSAM OOJIaTHAHHS JPOOOCTPYMHHHOI OOPOOKH, JOCIITHUK TOBUHEH
BUKOHYBATH TOJIOKEHHS 1HCTpyKuli mianpuemctBa OI'T 3525-2001, y skux
nependaueHo BUKOPUCTAHHS CHEIabHUX 3aC001B 3aXHCTY 30pY, 30KpeMa 3aXUCHHUX
nmTkiB ado okymsapiB ['OCT 12.4.011-89 «CpenctBa 3amuthl pabOTAIONIUX.
OO6mueTpeboBaHus U KiIacCUDUKALII.

1) JUIsE MiHIMIi3allli HETaTUBHOTO BIUIMBY MiJABUIIEHOTO IIYMYy NMPU HAHECEHHI

MOKPUTTIB TJIa3MOBUM METOI0M HEOOX1THO:
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- BukopucrtoByBatu antudonu (tumy BIHHUNOT) T'OCT 12.4.051-87
«CpencTBa MHAMWBHIYaNbHOM 3aIlMThl OpraHoB ciyxa. OOmue TEeXHUYECKUE
TpeOOBaHUS, K1 3aXUINAIOTh CIIyXOB1 OPraHM JIIOJUMHU 1 B TOM e Yac T03BOJISIOTH
YyTH PO3MOBHY MOBY;

- CTIHM pOoOOYOro MPUMIIIECHHS, JIe PO3TAIIOBYETHCS YCTAHOBKA IJIA3MOBOIO
HANWJICHHS TOBMHHI OYTH TMOKPHUTI 3BYKOI30JIOIOYMM Ta 3BYKOMOTJIHMHAIOYUM
MaTepianoM (HampuKiIal, TINCOBa aKyCTUYHA IUTMTKA a00 IMUINTKA THITY aKMITpaH);

3 orysAy Ha Te 110, TUIa3MOBa JIyra — € IHTEHCUBHUM JIKEPEJIOM CBITJIOBOTO,
yibTpadi0JaeTOBOrO, 1HGPAYEpPBOHOTO BUIpPOMIHIOBaHHS. [l  3axucty  Bif
HIK1JJIMBOTO BIUIMBY IPOMEHEBOI €HEPTii HEOOX1HO:

- 17151 3aXUCTY 30py Ta JHILSI HEOOX1JHO BUKOPUCTOBYBATH 3BaprOBaJIbHI MacKu
a0o muTku 31 cBiTmodiasTpamu 2-200, 3-300, 3-400 3rimno ACTY 2456-94
«3BaptoBaHHsi ayroe. Bumoru Oe3neku». KpiM TOro, pekoMeHAyeThCs
KOPUCTYBAaTHCS OKYJIsipamMH 31 cBiTiIoQuUibTpamu tuny B-2, B-3 mis kpaTkowacHOi
poOoTu 0e3 Macku (IpH 3amajdlOBaHHI JYyrH, MEpPeBIpLl pPeXUMy poOOTH
pO3MUITIOBaYa).

- CTIHM TPUMIIIEHHS, J€ 3HAXOIUTHCS YCTAaHOBKA IUIa3MOBOIO HAIMJICHHS
MOBUHHI OyTH OKpallleHl y MaTOBUM KOJIp JUIsl 3aMo0IraHHs MOTPAIUISHHS OJIKIB Y
oui;

- U1 3aXUCTy IIKIpM BIJ BIUIUBY IHTEHCHUBHOTO 1H(pauepBOHOrO
BUINIPOMIHIOBaHHS HEOOXIJHO BUKOPUCTOBYBATH 3axucHI kocTiomu 3rigHo ['OCT
12.4.045-87 «KocTOMBI AJIs 3aIUTHl OT TOBBIMIEHHBIX TEMIIEpaTyp. TeXHUYECKUE
YCIIOBUS.

€) JIJIsl 3aXUCTy OpraHiB TUXaHHS HEOOXITHO BUIAISATH aepO30J1 TYrOIJIaBKUX
MaTtepiaiaiB 1 METalliB y BUIJISIAI OKMCHHMX 1 HITPIAHMUX CHOJYK (SIKI BUAUIAIOTHCS Y
HABKOJIMIITHE CEPEJIOBUINE TPH HAMHWIEHHI) 3 POOOYOro MPOCTOpPY olepaTopa
YCTaHOBKH IJIA3MOBOTO HAIMJICHHS 32 IOTIOMOTOIO:

- BHUKOPHMCTAHHS MICIEBOI BUTS)KHOI BEHTWJISILII B pEXUMI BHUTOKY, 31
MIBUKICTIO PyXy TMOBITPS y poOoYOMy Mpopi3i BUTSKHOI mady HE MEHII HIX

1,5 m/c;
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- BUKOPWCTAaHHS 1HIWBITyaJIBHUX 3aCO0IB 3aXHUCTy — pECHipaTopiB 3TiTHO 3
I'OCT 12.4.028-76 «Cucrema Oe3zonacHoct Tpyaa. Pecnupatoper IIIb-1
«Jlemector»»

) J78 BUKIIOYEHHS TEPMIUYHUX OIKIB TMependayeH0 BUKOPHCTAHHSA
1HAMBITyaIbHUX 3aC001B 3aXUCTY, 30kpeMa Ope3eHToBux pykaBuib [[OCT 12.4.010-
75 CCBT «CpeactBa UWHAMBUIYATbHON 3alIUThl. PyKaBUIBI ClelHAbHBIC.
TexHuYeCcKue yCIoBUs».

3) 3arajgbHi BUMOTHM JO TEXHIKM O€3MeKu Mpu poOOTI Ha KOMII IOTEPI
[lepconan, mo mpaire Ha KOMIT'IOTEpl 3000B’SI3aHUN JTOTPUMYBATHUCS BHUMOT
IHCTpYKIIii po3po6sieHoi Ha mijcraBl CaniTapaux HOpM 1 nipaBui Canllun 2.2.2.542-
96 «['irieHiyHl BUMOTH [JI0 BIJ€O JUCIUNICHHUX TEPMIHAJIB, TEPCOHAIBHHUX
CJICKTPOPO3PAXYHKOBUX MAIIMH 1 opraHizamii poOiT», a TaKoX HECTH OCOOUCTY
BIJIMOBIJIAJIGHICTh 3a JOTPUMAaHHS BHMOTI O€3MEKH CBOEI Tpaili 1 3a CTBOPEHHSA
HE0E3MEeYHOro YW MIKIJUIMBOrO BHUPOOHHUYOTO (hakTopa Uil 1HIIMX MPALOIYHX 1
ITOJIOMKY KOMII FOTEpa.

[Ipu po6oTI 32 KOMIT FOTEPOM HIKIITUBUMHU YUHHUKAMH €:

- €JIGKTPOCTATUYHI MOJIf;

- €JIEKTPOMArHiTHE BUITPOMIHIOBAHHS,

- HasiBHICTb NOTYXHUX 10HI3YIOUMX BUIPOMIHIOBAHb;

- JJOKaJIbHE CTOMJICHHSI, 3arajibHa BTOMA;

- CTOMJTFOBAHICTh OY€i;

- HeOe3MneKa ypaXeHHsI eEKTPUUYHAM CTPYMOM;

- IO’KEXOHEeOe3eKa

Jlnst 3a0e3medeHHs] ONMTHUMAIbHOI TpaIe3qaTHOCTI 1 30epexeHHsT 370pOB’s
MPOTATOM Yacy poOOTH 3 KOMIT FOTEPOM IMOBUHHI BCTAHOBIIFOBATUCS PErIaMEHTOBaHI
nepepBu. llepen mouatkoM poOOTH HEOOXITHO TIIEPEKOHATHCS, IO MOHITOPH
KOMIT I0T€pa MalOTh aHTIOJIOKOBE MOKPUTTA 3 KOoe(illieHTOM BIZOUTTS He Ounbiie 0,5.
[ToxkpUTTS TOBHMHHE TaKOX 3a0€3MeYyBaTH 3HATTS EJIEKTPOCTATUYHOTO 3apsay 3

MOBEPXHI €KpaHa, ICKPIHHS Ta HE10HI3yIOUHX BUMPOMIHIOBAHb.
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Heo0ximHo nepeBiput poboUe MOJI0KEHHSI KOMIT I0T€pa B1ICTaHb MK CTIHOIO
3 BIKOHHMMH Tpopizamu 1 ctosiom Mae Oyt He menHme 0,8 m. Ilpu HeBenmukiii
KUTBKOCTI poOOYMX MICIh 0a)KaHO PO3TAIIOBYBaTH CTOJIM Ol MPOTHIICKHOI CTIHM
MIOJI0 BIKOHHHMX Mpopi3iB. BifacTanp Mk poOoYMMM CTONaMU TOBHHHA OYTH HE
MeHme Hik 1,2 M. He nmonmyckaeThcsi 3HaX0KEHHS JpYyroro podo4yoro Micis 3 00Ky
3aJHBOI CTIHKH KOMII [oTepa. ONTUMaIbHUMU TTapaMeTpaMH TeMIepaTypHu B KaOiHEeT]
€ 19-21, nonyctumumu 18-22, BiTHOCHA BOJIOTICTh MOBITPs Big 62 % 1o 55 %.

VY npumiieHHi cinij 31MCHIOBATH HACKPI3HE MPOBITPIOBAHHS IS MOJITIIIESHHS
SAKICHOTO CKJIaJly MOBITPS, IIOJIHS MPOBOJUTH BOJIOT€ MPUOUPAHHS.

J1J1s1 3BOJIOYKEHHS TTOBITPS CJI1JI BAKOPUCTOBYBATH 3BOJIOKYBaui. Y MPUMIIICHH]
MOBUHHO OYTH IITY4YHE 1 PUPOHE OCBITIICHHS. OCHOBHUX MOTIK MPUPOJTHOTO CBITJIA
MOBUHHE OYTH JIIBOPYY, HE JIOMYCKAETHCS MPaBOPyY, 3331y 1 CHEpPeAy MpaIoe Ha
KOMIT IOTEp1, Ha BIKHAX IMOBHMHHI OyTH 3aBICH B JiBa pa3u OLIbIIEe IMIMPUHU BIKHA.
3a00pOHSIETbCSL  3aCTOCYBaHHsS JUIsl BIKOH 4YoOpHI 3aBicu. [lpumimieHns, nae
3HaXOJUThCSI KOMIT'FOTEPU BIJHOCUTHCS 1O TMOKEKOHEOE3NEUHOI0 MPUMIIIECHHS
kareropii «b», ToMy HEOOX1JHO MaTH BYTJIEKUCIOTHUM BorHeracHuk tunmy BBK-5 i
BMITH HIM KOPHUCTYBATHCS.

3BEepHYTH yBary Ha 3a3eMJICHHS, TOMY III0 B KOMIT IOT€pPl BUKOPHUCTOBYIOTHCS
MIKPOCXEMH, YYTJWBI JO CTAaTUYHO! EJNEKTPUKU. 3BEPHYTH OCOOJIMBY yBaru Ha
IUTICHICTh 130JIA1011 BCiX KaOeJiB Ta po3’e€MiB, 00 HE BUSBUTU HECIOMAIBAHO Mij
HAIPYro MoA0 3eMili. 3a00pOHSETbCS CaMOCTIMHO BIJKPUTH KOMIT IOTEpa, 3-3a
BHUCOKOI Hampyru BcepeauHl. BukiouaeTscs poOOTa 3 KOMII'IOTEPOM 1 MOro
nepuepitHUMU TPHUCTPOSIMU 3 BIAKPUTHUM KOPITYCOM, CaMOCTIMHO TNEPEeMHUKATH
CWJIOBI Ta iHTep(elicHl kKaldemi, mpoauBaTu piiunu 1 T.1. Poboye Micie mpairorodoro
Ha KOMIT'IOTEpl TMepeadayeHo oOJIaJHAaTh CIHeUlAIbHUMUA MeOIsIMU; 00epTOBUM
CTUIBLIEM 13 3MIHHOK BHCOTOIO CHJIHHS 1 KyTa Haxuiay cnuHku. [Ipm poOoti Ha
KOMIT I0TEp1 MPaLOYUil MTOBUHEH OyTH yBa)KHUM, HE BIABOJIIKATHUCA Ha MOOYIOBY
CTIpaBH.

ITix yac poboTr KoM roTepa 3a00pOHIETHCS

- 3AJIMIIATH KOMII FOTep 0€3 Harjsay;
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- IPOBOAMTH PEMOHT;

- 3HIMATH KOPIIYC 3 KOMIT IOTEpa

TpuBanicte Oe3nepepBHOiI POOOTH 3 KOMIT'IOTEpOM 0€3 periaMeHTOBaHOI
nepepBy He MOBMHHA MepeBuIyBatu 2 rofauH. [lin yac perinaMeHToBaHOI MepepBHU 3
METOI0 3HIKEHHS HEPBHO-EMOIIITHOTO HAMNpy)XeHHS, CTOMJICHHS 30pPOBOIO
aHaJi3aTopa, YCyYHEHHs BIUIMBY TIMOJWHAMIi Ta TIMOKiHE31i, 3amo0iraHHs PO3BUTKY
BTOMH JOLITFHO BUKOHYBaTH KOMIUJIEKCH BMpaB. PiBeHb IIymMy B NpPUMIIIEHHS ITi]T
yac poOOTH KoMIT toTepiB He nmoBuHeH nepesuiryBatu 50 nbA. Konctpykiis Bigeo
MOHITOpa MOBUHHA IepeadayaTu 3axX0/H, IO 3a0e3MeUyI0Th XOpOoIly po30ipIuBICTh
300paKeHHSI, HE3aJIEXKHY B1J] 30BHIIIHBOTO OCBITICHHS.

Kareropuuno  3a00poHS€TbCS ~ BUKOPUCTaHHS Ha  poboyoMy  MicIi
€JIEKTPOHArpiBaJIbHUX MPUIAIIB 3 BIIKPUTUM €JIEMEHTOM, BIAKPUTUM BOTHEM.

KopuctyBanusi ~ eneKkTpoHarpiBalbHUMU  TNpWiIaJaMH 3 3aKPUTHUMU
HarpiBaJIbHUMHU €JIEMEHTAMH JIO3BOJISIETHCS TIIBKH Y CIHELIAIbHO BIABEICHUX MIJIS
ILOTO MICIISX.

HenotpumanHs BUMOT 70 MIKpOKJIIMATy MPUMIIIEHHS MOXE HE TIUIbKHU Pi3KO
3HIDKYBaTH TPOAYKTHBHICTh TMpalli, BUKIUKATH BTpaTH poOOYOTro yacy uepes
30UIBIIICHHST YHUCJIa TIOMIJIOK Yy poOOTI, ajge 1 MNPUBOAUTH OO0 (PYHKIIOHAIBHHUX
po3naniB ad0 XPOHIYHMX 3aXBOPIOBaHb OpPraHiB JMXaHHS, HEPBOBOI Ta IMYHHOI

CHCTCMU.

6.3 3axou 1o 3a0e3MneueHHI0 BUPOOHUYOI CaHITapii Ta Tiri€Hu mpari

1) 11 3a0e3nedeHHs] ONTUMAaJIbHUX MapaMeTpiB IMOBITPSHOTO CEpPeIOBHUIIA
sritHo ['OCT 12.1.005-88 «Cucrema crangaptoB Oe3omacHoctu Tpyaa. OoOiue
CaHUTApPHO-TUTHEHUYECKHEe TpeOOBaHMS K BO3AYXy pabouell 30HBI» Ha JIUIBHUII
HAIUJICHHS, OKPIM MICIIEBOT BEHTWIALI MOBUHHO OYTH MependadyeHo BIIAITyBaHHS

3araibHOOOMIHHOI BeHTWsIl 3rigHo JICTY 12.4.021-75 «Cucrema craHaapToB
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6e3omacHocTu Tpyna. CucteMbl BeHTWISIMOHHBIC. OO0ITHe TpeOOBaHUS, Ta CUCTEMHU
BoAsiHOrO abo mapoBoro omaneHHs 3rigHo CHull 2.04.05-91 «CtpoutensHbie
HOpMBI. OTOIUIEHNE, BEHTUJISIUS U KOHIUITUOHUPOBAHUEY.

[Ipu m1a3sMoBOMY HamMIJIEHH] MMOKPUTTIB y pOOOUYY 30HY ONEPAaTOPy YCTaHOBKU
3MIACHIOETHCS BUAUICHHS IIKIJJIMBUX PEYOBUH, KOHLIEHTpAIlisl SKUX 3HAYHO
nepepuiye pomyctumi Hopmu 3rigHo ['OCT12.1.005-88 «OOmme canuTapHo-
TUTHEHUYEeCKHEe TpeOOBaHUs K BO3AyXy paboueil 30HBD (miokcupa kpemHio SiO, y
BUIILI aepo30II0 KoHmeHcamii — 2 mr/m°, okcrg xpomy Cr,O; —1 mr/m’), Tomy
HEOOX1ZIHO pO3paxyBaTh MPOJYKTUBHICTh MICIIEBOI BUTSDKHOT BEeHTWISIIT Ly

(BUTSDKHOTO 30HTY):

3
M
L,=a-b-V-3600=05-0,75-1,5-3600 = ZOZSE (6.1)

1e a Ta b — po3Mipu 30HTaA B 11aH1 M, axb = 0,375 M2;

V — MBUAKICTh PyXy HOBITPS, SIKE BIJICMOKTYETHCS, B IUIOLIMHI MEpEpi3y MO
KpoMmiri 30HTa, V = 1,5 M/c

K) 3riiHO 3 jAepkaBHUMH OyniBeiabHuMH Hopmamu JIBH B.2.5-28:2016
«InxenepHe obnagHaHHs OynMHKIB 1 cniopya. IIpupoane 1 mTydyHe OCBITIEHHS» Ha
MUIBHAIN IUIa3MOBOIO HAIWJIEHHS HEOOXIAHO 3MIMCHUTH HAJIEKHE OCBITIIEHHS
po0OoUMX MiCLIb POOITHHUKIB.

Po6GoTn Ha AiNMBHUII TJIA3MOBOTO HAIMMJICHHS TIOKPHUTTIB CIIiJl BimHOCHTH 110 11
(pobotu Bucokoi ToyHocTi) Ta III (Touni pobGotm) pospsmam. Ha minpHUIN
JIONYCKA€EThCSl MPUPOJHE, IITYyYHE Ta 3MilaHe ocBiTiIeHHs. [IpupogHe OCBITICHHS
MOXe OyTH OOKOBHUM, OJHOCTOPOHHIM Ta JBOCTOPOHHIM BepxHIM. KoedimieHTt
IPUPOAHOI OCBITJIICHOCTI MPU BEPXHHOMY Ta KOMOIHOBAHOMY OCBITJIEHHI MOBHHEH
CKJIaZaTH HEe MEHII HIXK 5 %, npu 60koBoMy He MeHuIe 15 %.

ItyyHa OCBITIEHICTH Ha POOOYOMY MICII MPU CHCTEMI KOMOIHOBAHOTO
OCBITJICHHSI JOMycKaeTbcsi He MeHme HiK 400 1k, mpu cucTemi 3arajbHOTO

OCBITJIEHHS — HE MeHIe 150 k.
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Y npuminieHHi A8 TUIa3MOBOTO  HAHECEHHS MOKPUTTIB TMOBUHHO OyTu
nependadueHo aBapiiHE OCBITJICHHS, sKe 3a0e3ledye MpPOAOBKEHHS poOOTH Mpu
OCBITJIEHOCTI HE MeHII HiK 10 % HOpMM 3arajlbHOTO OCBITJIEHHS, a Y POXO/AaX — HE

meHie 0,3 JK.

6.4 3axoau mo 3abe3neueHHI0 Oe3MeKn y HaJ3BUYaifHUX CUTYaIlisIX

6.4.1 3axoau 1o 3a0€e3meYESHHIO MOXKEKHOI Oe3IEKHU

n) [lpuumHamMu moxexl NpU HAMWICHHI MOXYTb OYTH ICKpHM Ta Kparuii
PO3ILJIABJIICHOTO0 MeTally, HEOOEpeXHE CTaBJICHHS 10 Tra3oBuX OanioHiB. OCHOBHI
BUMOTH TMOXEXHOI Oe3neku BukianeHo B «[IpaBuiiax mMoxkexHOi Oe3nmeku mpu
IIPOBEICHHI 3BAPIOBAJIBHUX Ta IHIIMX BOTHEBUX POOIT Ha 00’€KTaX HAPOJHOIO
rocogapctBay. s momepemkeHHs MOoXapiB MEpCOHAl JAUIbHULIL IMOBUHEH
BUKOHYBATH HACTYITHI IIpaBuUJIa:

- MPOXOJUTH PEryJSIpHI I1HCTPYKTaXl MOXKAPHO-TEXHIYHOIO MIHIMyMy Ta
npaBuiam 6e3neyHoi poOoTH;

- CYBOpPO JOTPUMYBATUCS MPABUJI MOXKEKHOI O0€3MEKH, YACTOTH Ta MOPSAAKY Ha
pobouomy Mmiclii;

- CTIJIKYBaTH 32 BCTAHOBJICHHSIM 3aXMCHUX OTOPOJIXKEHb;

- IPABUJILHO €KCIUTyaTyBaTH ra30B1 OaJOHU Ta 1HIIE 00J1aIHAHHS;

- CTIJIKYBATH 3a CIIPABHICTIO CUCTEMU €JIEKTPOKUBIICHHS;

- HE 3aropo/pKyBaTU MPOI3NM Ta MPOXOAH, a TAKOXK MIJACTYNH IO 3aco0iB
MTOXKEKOTaCIHHS;

- 3a00POHSIETHCS KOPUCTYBATUCS BIAKPUTHUM BOTHEM;

- MMAJTIHHS JJ03BOJISIETHCS JIUIIIE Y CIIEIaIbHO BIJIBEICHUX MICIISIX

Micus, e BAKOHY€TbCSI HAITWJICHHSI, MalOTh OyTH OCHAILIEHI BYTJIEKUCIOTHUMU
BorHeracHukamu tumy BBK-5, smukamu 3 mickowm, JomaraMu Ta COBKaMH, OOYKaMH

Yyh BigpaMH 3 BOJOIO. JlepeB’sSH1 KOHCTPYKI[I, PO3TallOBaHl OJMXK4Ye 5 M BIJI
2
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YCTaHOBKH TJIa3MOBOTO HAMWJICHHA, OOIITYKaTypiOlOTh a0 0O0MBaIOTH JIMCTOBUM
a30€CTOM YH JIMCTOBOIO CTAJUIIO 1O MOBCTI, 3MOYEHIH B IIIMHUCTOMY pO34HHi. B 30H1
nmonajgaHHsg OpU30K MeTaly Ta ICKOp HEe Mae OyTH 3aiMHCTHUX IPEIMETIB.
Jlerko3aiiMucTi Ta BUOYXOHEOE3MeUH1 MaTepiaiy MOBUHHI OyTH Ha BiICTaH1 HE MEHIII
sk 30 M BiJ Micls HamujeHHs. JlepeB’siH1 MIJI0TH, HACTHIIM, TIOMOCTH MPH MOTpeodl
3aXUIIAI0Th B1JI ICKOP 1 Kpareib pO3IUIaBICHOTO METally JUCTaMU a30eCcTy M 3aii3a.

[lepenq modaTkoM poOOTH oOIEpaTOpy IIA3MOBOI YCTAHOBKH MOTPIOHO
MEPEBIPUTH CHPABHICTh HANWJIIOBAIBHOI arapaTrypH, MiATOTOBIEHICTH POOOYOro
MICIII B TPOTHUIOXKEKHOMY BIJIHOIIICHHI: HAsBHICTh 3acO0iB  MOXKEKOTACIHHS,
BHYTPIIIHIX TOXXEKHUX KpaHiB, IMICKy, BOTHETaCHMKIB. SIKIIO0 poOode Micie He
MIJrOTOBJICHE, 10 pOOOTH MPUCTYIATA HE MOYKHA.

Oco0u, siki He 31/ BUMPOOYBAHHS 3 HAUJIIOBAJIBHUX POOIT, a TAKOX IO HE
MPOUIILIN TIOTIEPETHIO TIEPEBIPKY 3HAHDb MPABUIJI MOXKEKHOT O€3MEeKH, T0 BUKOHAHHS

poOIT, HaBITh TUMYACOBUX, HE JOMMYCKAIOTHCA.

6.4.2 3axoau no 3a0e3ne4ueHHI0 Oe3MeKH Y HaA3BUUalHUX CUTYaIlisX

3axoaM, [K1I TOB’si3aHI 3 HEOE3MEKO poOOTM B yMOBax HaJ3BHYANHUX
CUTYyaIii

[Mopsimok miii cun uuBLIBHOI oOopoHM (LIO) mpu dikBiAyBaHHI HACIHIJIKIB
CTUXIMHHX JIUX.

VY  OinplIOCTI BUMAAKIB CTUXIHHI JIMXa CYHNPOBOKYIOTHCS —3aruOeInito
MaTepialbHUX I[IHHOCTEW, a I1HOAl 1 JIIOACBKMMU BTpaTam. Tomy mpu JKBigauii
HACJIIKIB CTUXIWHUX JTUX OCHOBHUM 3aBnaHHsaM cuil 11O € BpsTyBaHHS Jrojeit 1 (o
MO>KJIMBOCTI) MarepiajbHUX I[IHHOCTeW. Ycmix nii ¢opMyBaHb 0arato B 4YOMY
3aJIeKUTh BIJl CBOEUACHOI OpraHizalii 1 MPOBEACHHS PO3BIIKU M 00JIIKY KOHKPETHHX
yMOB 00CTaHOBKHM. OCKIJIbKM CTUXI1MHI JIMXa BUHUKAIOTh PArTOBO, OMOBIIIEHHS O.C.

dbopMmyBaHb, IX KOMIUIEKTallld 1 CTBOpeHHs yrpymyBanb cuid 1O mnoBuHHI
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NPOBOAMUTUCA B HaMKkopoTmuii TepmiH. Buctynm dopmyBanb 3 paiioHiB 300py B
palioHW Jiii TIOBMHEH 3IHCHIOBATHCS 3 MaKCHUMaJIbHO MOJKJIMBOIO IIBUIKICTIO.
Komanaupu ¢opmyBaHb y pailoHax poOIT MOBUHHI MTOCTIHHO 3HATH OOCTAHOBKY 1, Yy
BIMOBIAHOCTI 3 1i 3MIHOIO, YTOYHIOBATH paHIIIE TMOCTaBJICHI YW CTaBUTH HOBI
3aBAaHHSA MiAposnainaMm.. [IporHo3yBaTu 3arpo3u TOBEHEW [103BOJISIE BYACHO
3MIACHUTH KOMIUIEKC MOTMEPEIKYBAIBHUX 3aXO0/IiB, sIKI 3HAYHO 3HIDKYIOTh MOXKJIUBI
30UTKH, @ TaKOXX CTBOPHUTH CIPHUSATINBI YMOBH JUIsl NPOBEACHHS PATYBAJIbHUX Ta
IHITUX HEBIAKJIQJAHUX POOIT y 30HAX 3aTOIUICHHS. 3MICT IUX 3aXOMdiB 1 iX oOcsr
BU3HAYAIOTHCS YAaCOM ITOTIePEIKCHHS TIOBEHI.

Tak, macmTabu mMOBeHEW, SKI BUKIMKAIOTHCS BECHSHUMH BOJAMH, MOXHA
IIPOTHO3YBATH 3a MICAIb 1 HaBiTh OUIbIIE 3aBASKU TOCTIHHHUM CIOCTEPEKCHHSIM
OpraHamM TIAPOMETEOCIyXOM, BH3HAYEHHIO BHUCOTH CHIFTOBOTO TOKPOBY 1
BCTAHOBJICHHIO 3aJI€)KHOCTI BMHUKHEHHS TOBEHI BiJl HbOTO, BH3HAYEHHIO 3araciB
BOJIOTH B I'PYHTI, 3HAHHIO CTPOKIB CKPECaHHs PI4OK, TEMIIEpATypH MOBITPS B MePioj
MaBoJIKY 1 T.1. OTKe, MOYKHA 3a3/1aJIeT1][b TPOBECTU MPOTUTIABOIKOBI 3aXO0/IH.

[Ipu maBojKax, SIKi BUKIHUKAIOTHCS 3aTOPAMH, 4ac IMOMEPEIKEHHS 3BUYANHO
OOUHCITIOETBCS  JIEKIIbKOMa TOJMHAMH, TOOTO BIH 3HAYHO MEHIIWNA, HIXK Y
PO3IIIIHYTOMY BHIIE BUIAIKY. AJie 3 OISy Ha T€, IO MICI MOCTIMHUX 3aTOpPiB
3BUYANHO B1JIOMI, 3a1T001KH1 3aX01 MOKHA BXKUTH 3aJJ0BIO JI0 JIbOJIOXOTY.

[TaBogkm, sSIKi BUKIMKAIOTHCS BUMAAAHHSAM PSCHUX 3JIMB Ta 1HTEHCHBHHUM
TaHEHHSM JIbOJOBHKIB, TPOTHO3YIOTHCS HA OCHOBI OaraTOpiuHUX CIOCTEPEIKEHb.

[Ipo MaitOyTHIO HEOE3IMeKy IMOBEHI YK CEJIEBOro MOTOKY OMOBIIIAIOTHCS BCi
opraizaiii 1 HacenenHs. Hauansuuku, mradu 1 ciyx06u 1{O npuBoasTh y TOTOBHICTH
dbopMyBaHHS, SIKI 3ATy4ar0THCA /10 BEJICHHSI OOPOTHOM 31 CTUXIHHUM JIUXOM, CTaBIISATh
iM 3aBIaHHsS, BKa3ylOTh IIOCTIJOBHICTh, CIOCOOM 1 TEpPMiHM 1X BUKOHAHHS,
YTOYHIOIOTh TUTaHHS B3a€EMO/I1i i OPTaHi30BYIOTh yIPABIIIHHS.

J11st BUSIBIIEHHS 1 yTOYHEHHST 00CTAaHOBKHM OPTaHi30BYETHCS PO3BiIKA.

Haiibipin  omepaTUBHOIO € TOBITPSHA, SIKa 10 TOTO X JIa€ MOXKJIMBICTb
oniep>kaHHs 1H(OpMaIlli mpo 3Ha4HI TepUTOPii. bkl TouHMIA cTaH MOOaN3y Trpedernb

1 MOCTIB BU3HA4YalOTh, BAKOPUCTOBYIOUH JIaH1 HA3€MHOI PO3BIJIKH.
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VY HaceneHMX TMyHKTax 1 Ha O00’€KTaX, SKUM 3arpoXkKye€ 3aTOIUICHHS,
BUCTABJISIIOTH PATYBaJbHI MOCTHU 31 CKIaxy (OpMyBaHb 1 BCTAHOBIIOETHCS 3B’SI30K 3
HUMH. {714 3aXUCTy MOCTIB, rpedenb, BOA03a0IpHUX Ta IHIIUX CIOPYJ BHAUISIOTH
aBapiifHi KoOMaHIu. Y MICISX, J€ MOXJIUBI 3aTOpPH JIbOJY, YCTAaHOBIIOETHCS
1[1JI01000BE UYepryBaHHS KOMAaH]l IMIJPUBHUKIB. 3a PIIICHHSM MICIEBUX OpraHiB
B MOXYTh OYyTH TpOBEIEHI: 3aBYacHa €BaKyallisi HACEJICHHS, BHBE3CHHS
MaTepiaTbHUX IHHOCTEH 1 BIATIH CUTBCHKOTOCMOIAPCHKUX TBAPUH Yy OE3MEUHI MICIIS.
[Ipo mouatok i mopsAnoK eBakyauii kepiBHuMM ckiag L{O omosimae HaceneHHS O
MICLIEBUX KaHaJlax paaloTpaHCiLii 1 TenebayeHHs, 4depe3 aaMiHictpauiro Ol 1
JIOMOYIIpaBIiHHSA. Y BUNAAKYy panTOBUX TMABOJAKIB TOMEPEIKEHHS HACEIICHHS
3MIICHIOETHCSL BCIMa HASIBHUMH TEXHIYHUMHM 3ac00aMH, BKJIIOYAIOUM 1 TYYHOMOBHI
PYXJIMBI YCTAaHOBKHU.

VYemix y mpoBeACHHI PATYBAIBHUX POOIT 3aJIeKUTh BiJ TOTO, HACKUIBKH
OTEpaTUBHO OpraHizoBaHa pO3BiJKa, IMIBUAKO 1 IMOBHO OIliHeHa cdopMOBaHa
00CTaHOBKa, BYACHO OpraHi3oBaHl Aii cui 1 4iTke ynpaiiHHsa Humu. PIHP y 3onax
3aTOIUICHHS 1 CEJIEBHX MOTOKIB OB’ s3aHi 3 HeOe3MeKOor, 0COOIUBO MPH JiIX Ha BOJI,
Ha JIbOJY 1 MPY BUKOHAHHI MIAPUBHUX POOIT.

Oco0oBuii ckIaj, SIKUW 3aTy4a€eThCs A WX I1JIeH, TOBUHEH OyTH HaBUYCHHIM
npaBuiaM TOBEIIHKM Ha BOJAl, NMpUHOMaM MOPATYHKY MOTOMAIOYMX 1 HAJAaHHS iM
nepmioi  MeauyHoi  gomomord. @DopmyBaHHS, 10 JIIOTh Ha IUIaB3aco0ax,
OCHAIIYIOTbCA HEOOXITHUM 1HBEHTApEM: pITYBAIbHUMH Kpyramu, IMOSICaMU,
Oarpamu, paOuHaMM, KaHaTaMH 1 T.11.

JIist miATpUMKA TOPSAAKY B padoHaxX 3aTOIUICHHS, Ha IUIAXaxX eBakKyarli
HAceJIeHHS M y MICISIX WOTO 30CEpEKeHHS, Ha MapIipyTax pyX CHJ, a TaKOX Ha
aBTOMOOUTBHUX 1 3aJII3HUYHUX IUISIXaX OPTaHI30BYETHCS KOMEHIAHTChKA CITyX0a.

Kpim Toro, y 30Hax 3aTOTUICHHS 1 MICISIX 30CEPEIKCHHSI €BaKyHOBaHOTO
HACEJICHHS OPTaHi30BY€ETHCS 0XOPOHA TPOMAJICHKOTO MOPSIIIKY, SIKa TapaHTye Oe3neKy
JIIOJIeH, 3aXUCT JeP>KaBHOTO H 0COOMCTOro MaiHa.

VYparanu, BOJIONIIOYM PYHHIBHOIO CHJIOIO, MOXYTh 3aJaTH HACENEHHIO 1

HapOJHOMY TOCIIOJAPCTBY CEPHO3HMX MaTeplalbHUX 30UTKIB 1 HEPIJIKO MPU3BOIATH
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10 3aru6eni mroeil. BUHNKalOTh BOHU B pe3yNbTaTi Pi3KOro MOPYIIEHHS PIBHOBAru B
aTMoc(epi, 1110 BUSBISAETHCSA B HE3BUUAWHUX YMOBAX ITUPKYJISAIIT MOBITPSI.

[Ipu yparanax oOpuBalOTHCS €JIEKTPUYHI MPOBOJU HA OMOPAX, MOPYLIYETHCS
TeneoHHUM 1 TenerpadHMii 3B’ 30K, 3pUBAIOTHCS MOKPIBII 3 KUTJIOBUX OYIUHKIB,
BUPOOHUYUX OyJAMHKIB 1 TBApUHHHUIIBKUX (epM, BUHUKAIOTH Pi3HI IMONIKOKEHHSI,
aBapii, MOXKexKi.

VY 30Hax yparaHiB y mepio iX BHHMKHEHHS 3a BKa3iBKaMHU OpPraHiB BiaJu
OTIOBIIIAETHCS HACEJICHHSI U TIPUBOJISATHCS J10 TOTOBHOCTI (D)OPMYBaHHsI, BUAICHI JIJIst
JIKBIJAL11 HACTIAKIB CTUXIHHUX JIUX.

Komanaupu BiiicbkoBuX yacTuH 1 ¢opMyBaHb 1O, onxepkaBiiu 3aBAaHHS,
BUBOJISATH MIJIETIII IM CHJIM JI0 00’ €KTIB poOiIT; 10 MpUOYTTI B MOTEPILIl BiJl yparany
pailoHn Opra”i3oBYIOTh TMOPSATYHOK JIOJACH, HaJaHHSA MOTEPIUINM MEIUYHOI
JIOTIOMOTH 1 X eBaKyailito, JIOKaJIi3aIlil0 1 TaciHHA MOXEX, a TaKoX podoTH 3
YCYHEHHS aBapiil 1 YIIKOJKE€Hb Ha KOMYHaJbHO-CHEPTreTUYHUX Mepekax 1 JIHIAX
3B’SI3Ky Ta 3 PO3YMIICHHS 3aBajliB YIMIb 1 JOpIr. BigHOBIEHHS KOMYyHalIbHO-
CHEPreTUYHUX MEPEK, JIIHIM 3B’SI3Ky ¥ 1HIIUX 00’€KTIB OPraHi3oBYIOTh BIAMOBIIHO
BIJIOMCTBA, 110 MalOTh CBOI CHEIlaJbHI PEMOHTHI OpPraHM; MPU BEIMKUX 0O0csTrax
poOIT MOXYTh BHUKOPHUCTOBYBATHCS aBapiiiHO-BIAOYAOBHI W aBapiliHO-TEXHIYHI
(dbopmyBaHHS.

3CyBH MOXYTb CHOPUYMHSTH BEJIUKI pyWHYBaHHS. BUHMKaOTH BOHH 4epes
MOPYIICHHS] PIBHOBAard IMOPiJ, BUKIUKAHOTO 3OLIBIICHHSM KPYTU3HH CXHIYy B
pe3ynbTaTi BUMHMBAHHS WOTO MOPCHKHM HNPUOOEM, TEUIEID PIYKHU, OCIA0JIECHHAM
MIIIHOCTI TIOP1J BiJ BHUBITPIOBAHHS YW HAJAMIPHOTO 3BOJIOKEHHS arMochepHuMU
omagaMu a0o MiA3eMHUMH BOJAMHM, a TAaKOXK IT1J BIUIMBOM 30BHIIIHIX CHJI, 0COOJIHBO
CEHCMIYHUX TIOIITOBXiB. 3CYBU MOXYTh OyTH BHKJIMKaHI 1 MPOBEICHHSIM
OyaiBeNbHUX poOIT 0€3 HaNeKHOr0 ypaxyBaHHS TEOJIOTIYHHUX YMOB MICLIEBOCTI.
3axoau JUIs TOMEPEKEHHS 3CYBIB 1 00poThOa 3 HUMHU 3AIHCHIOIOTHCS B 3QJICKHOCTI
Bil (akTopiB, fAKI 11 3CyBU BHUKIUKAIOTh. [0 TakuX 3axO[iB BIJHOCATHCA:
OYIIBHUIITBO CIIOPY/, SIKI YKPIIUTIOIOTH O€per MpOTH BUMHUBAHHS CXWITIB; 00 HAHHS

JPEHAXHUX CIIOPY/I IO MEPEXOIUICHHIO 1 BIIBEJACHHIO MiA3€MHUX BOJ; BUPUTTS KaHAB
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JUTSL TIOBEPXHEBOTO BOJIOCTOKY, YJIAIITyBaHHS MIAMIPHUX CTIHOK PI3HUX KOHCTPYKIIIH;
3MIIIHEHHS CXWJIIB POCIMHHICTIO 1 HacaMIIepe T — JI1COMOCcaaKaMHu.

PoGotu 3 mpoBeAeHHS TPOTU3CYBHUX 3aXOAIB BEIYThCS JIOPOKHBO-
OyAiBeIbHUMH ¥ 1HIIMMH CHEIiali30BaHUMHU OpTaHi3allisiIMH, 10 iX BUKOHAHHS MPHU
HEOOX1THOCTI MOXKYTh 3aJydaTHCsl KOMaHIM MeXaHi3allii poOiT Ta iH1I GhopMyBaHHS
[1O. JlifioBuM 3aco00M y 3CYBHUX pallOHaX € BCTAHOBJIEHHS TIOCTIHHOTO
CHIOCTEpeKeHHsI 3a o00cTaHOBKOIO. [Ipo modaTtok mnepemilieHHs TMOpiA HeraiHo
OTIOBIIIAETHCS HACEJICHHS 1 OpraHi3allii IpHIeTJIuX paioHiB.

[IpuBOATHCS Y TOTOBHICTh HEOOXIJIHI CHJIM 1 3aCO0M, 3/IIMCHIOETHCS €BaKyallis
JII0JIeH, BUBO3SITHCS 3 HEOE3MEeUHOT 30HM MaTepialibHI IIIHHOCTI.

Jlns mikBijanii HacaiaKiB 3CyBIB 3BEJICHI 3arOHU Ta KOMaH/IU, 3BEJICHI 3aroHU 1
KOMaHIM  MeXaHi3amli  poOiT, JAeski  ¢opMmyBaHHS  ciayx0.  MOoOXyTh
BUKOPHCTOBYBATHUCS 1 BINCHKOBI YaCTHHHU.

ParyBanpHi poOOoTH B pailioHax, A€ BiOyJIHCsS 3CYBH 1 0OBaJH, MOJATAIOTH y
MONIYKYy 1 BUTATYBaHHI JIOJE€W 3-miJ 3aBajiB, HaJaHHI IM MEPIIOi MEIUYHOI
JIOTIOMOTM Ta €Bakyallli B CTallOHapHi JIKyBaJbHI ycTaHoBH. OJIHOYACHO
BJIAIITOBYIOTHCSL TPOI3IM B 3aBajiaX, JIOKATI3YIOThCS 1 TacAThCS IOXKEXI,
JIKBIAYIOTHCS aBapli Ha ra30BUX 1 €HEPreTUYHUX Mepekax. [licis 3ynmuHKH 3CyBY
MPOBOAUTLCA PEMOHT 1 BIJHOBJICHHSI JOPIT, MOCTIB, JIIHIM 1 3aco0iB 3B’SI3KY,
PO3YMILIEHHS BYJIULIb BiJ] 3aBaiB. 3eMJIETPYCH BIIOYBAIOTHCSA 3BUYANHO PANTOBO, IO
MO>Ke MPEJICTABIISATH Jy>Ke BeNUKy HeOe3neky. [lepeBaxHa OUIBIIICTD X BITHOCUTHCS
70 CIaOKWX 1 HE BUKJIMKA€E HETaTUBHUX HACHIAKIB, OJTHAK YUMajo OyBa€ 1 CUJIbHUX,
PYWHIBHUX 3€MJIETPYCIB, K1 3aMOAII0Th YUCENIbHI JIUXA.

3eMyIeTpycH MOXKYTh CTaTH TPUYMHOIO TIPCHKUX 1 CHDKHHMX OOBadiB, SKi
pYHHYIOTh Ha CBOEMY HUISXY IUISHKHA JOPIT, MOCTH Yepe3 BOJHI TMEPEelIKoaud Ta
HaCeJIeH1 TyHKTH.

[Ilo6 yHUKHYTH pYHHIBHUX HACIIAKIB Yy paioHax 3arpo3u, 1€ MOXKJIUBI
MOIITOBUX CWJIOK 7 1 Oinpiie OamiB (3a 12-0anbHOIO IMIKANOI0), OYIyHOTHCS

CeMCMOCTIHNKI KUTIIOBI OyA1BII1, TPOMHUCIOBI Oy TIBII1 i 1HILIT 00’ €KTH Ta CIIOPYAH.
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Jnsa nponmaHHs OyIWHKaM  CTIMKOCTI BHUKOPHCTOBYIOTBCS — BHCOKOSIKICHI
MaTepialii, 3aCTOCOBYIOTHCSI 0COOJIMBI AaHTUCEHCMIUHI KOHCTPYKIIil, HE TOMYCKA€ThCS
BUKOPUCTAHHS HAJTO BAXKUX JeTalied, OOMEXKYEThCS MOBEPXOBICTH >KUTIOBHX
OyAMHKIB, CTaBIATHCA TMIABUIICHI BHUMOTH [0 SKOCTI OyIiBEeIbHHX pOOIT. VY
MICTOOyAyBaHHI TEpeBa)ka€ MPOCTOpE IUUIaHYyBaHHS, sKe 3a0e3leuye HasBHICTD
JIOCTATHIX PO3MIPIB MK OyAMHKaMH, HIMPOKUX BYJIHIL 1 TPOi3aiB. BikuBaroTbes
3aX0JIM 1010 MiABUILEHHS CEMCMOCTIMKOCTI MiA3€MHUX 1H)KEHEPHUX KOMYHIKaIlii, a
TaKOK MOCHJICHHS POTUIOXKEXKHOT Oe31eKu

[Ipu mikBigamii HACHIAKIB 3€MJIETPYCIB y MOCTpaxaanux Mictax 1 Ha OI
pILIEHHSM OpraHiB BJaJM YU Ha/I3BUYAWHUX KOMICIM JJIsl MPOBEACHHS PATYBAJIBHUX
poOirt, yokamizamii 1 JIKBigaIili aBapii Ha KOMYHaJIbHO-CHEPreTHYHMX Mepexkax 1
TaciHHA MOXKEX 3aIy4aroThCs CIeliani3oBaHl (OpPMYBaHHS BIJOMCTB, (POpMYBaHHS
[HO wmicT 1 paiioHiB, BICbKOBI 4yacTHMHHM. HailOunbll ckiagHi pATyBajdbHI W 1HIII
HEBIAKJIAHI pOOOTH BUKOHYIOTH BiiicbkoBl yacTuHu 11O, 3BeleHI 3aroHu 1 3BEJIEHI
3aroHM MeXaHi3allli poOiT, a TakoK (OopMyBaHHs CIyKO (creniaibHi (OPMYBaHHS)
PI3HOTO MPU3HAYCHHS 1, y TIEPITy YepTy, aBapiiiHO- TEXHIYHI 1 MEUYHI.

Cknan 1 aii mpu JIIKBIJALIT HACTIAKIB 3€MJIETPYCIB BU3HAYAIOTHCS XapaKTEPOM 1
o0OcsiroM pyiHYBaHb. YCIIIX 0arato B 4oMy 3aJIeKUTh BijJ MOBHOTH 1 CBOEYACHOCTI
OJIep’KaHHS PO3BIMYBAIBHUX JaHWUX. PO3Bigka TOBHHHA YCTAaHOBUTH XapaKTep
pyliHyBaHb OyJIiBEJb 1 CHOPYHd, MICIE3HAXOKEHH 1 CTaH MOCTPaXKAanoro
HACEJICHHS, AKE OMWHUJIOCS TIiJ 3aBajlaMd YU B YaCTKOBO 3pYWHOBAHMX OyHIBIAX 1
CTHIOpyJaxX, CTYIiHb TOLIKOKEHHS KOMYHAJIbHO-CHEPTeTHUHUX MEPEK, BU3HAUUTU
30HU CYIUIBHUX TOXEX, MOXIUBICTh iX PO3BUTKY, a TaKOX PO3BIIATH HUISIXU
migxoay 10 o0’ekTiB poOit. BemeTrbcss BOHA pPO3BIMYBAaIbHUMHU IIPO3ALIAMA
BilicbkoBUX yacTUH L{O 1 po3BigyBaibHUMU (POPMYBAHHSAMH PI3HOTO MPU3HAUEHHS,
pU I[bOMY BHKOPHCTOBYEThCS iH(popMairis Bifg opraniB MBC i1 iHIIMX BiJOMCTB.
JInsi BU3HAUYEHHS CaHITApHO-EMIJIEMIYHOTO CTaHy paloHYy 3eMIIETPYCY, BUSBIICHHS
KUIBKOCT1 1 CTaHy MOTEPHUIMX, YCTAHOBJICHHS MOXIJIMBOCTI PO3TOPTAHHS MEAUYHHUX
dbopMyBaHb 1 BUBHAUEHHS MOTPIOHOT KUTBKOCTI MEAMYHUX CHJI IPOBOJAUTHCS MEANYHA

pO3BIIKA.
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[Ticnst opeprkaHHs JaHUX PO OOCTAHOBKY 1 11 OI[IHKHA YTOYHIOIOTHCS HEOOX1/THI
st BeaeHds: PIHP cunm 1 3acobu, iX 3aBaHHS, CTBOPIOIOTHCS YIPYITyBaHHS CHJL.

Buxoasuu 3 xapakrepy 3a0yZ0BH, HassBHOCTI TPAHCIIOPTHUX MaricTpajiei Ta
IHIIUX MICIIEBUX YMOB, a TOJIOBHE — 3 XapakTepy pyHHYBaHb, TepUTOpIs
MOCTpaXJaaJIoro Micra (pailoHy) pO30MBAEThCA Ha JUISHKHM W OO €KTH BEJICHHS
PATYBaIBHUX POOIT.

[IIBuaKe BUCYBAaHHS CHJI € OJTHAM 3 BHPIMIATBHUX (PAKTOPIB, IO 3a0€3MeUyI0Th
YCHIIIHICTh MPOBEJICHHS PATYBAJIbHUX POOIT. AJle Ha IUIIXY MOXYTh 3yCTpidaTHCS
Pi3HI NEPEIIKO/IU, 3aBajIH, 3pyIHHOBaHI MOCTH, BOTHUIIIA MOKEXK Ta 1HII MEPEIIKOIH.
Tomy HeoOxiHO mepeadauuTu BCl 3acobu 3abe3nedeHHs pyxy cui [{O y Boraumax
3eMJieTpyciB. UnmMarne 3HaueHHsI Ma€ MOPSAJAOK YBEACHHS TEXHIKU B 30HY pyHHYBaHb.
Y mepury 4epry MHiATOTOBISIOTHCSA HUIAXH ISl MPOIMYCKY T'yCEHWYHUX MAIlWH, a
MOTIM KOJIICHOTO TPAHCIIOPTY.

BucyBanns ix cmig 371ACHIOBAaTH MO JIEKIIBKOX MapiipyTax, IIo0 He
3HM)KYBAaTU MOOUIBHICTH KOJIOH 1 HE JIONyCKaTH po3TAryBaHHs. Ha koxkeH mapupyt
BUCWJIAIOTHCS (DOPMYBAHHSI YU MIJIPO3AUTA PO3BIJIKM 1 3arOHM 3a0€3MEUYEHHS PYXY,
M1JICUJICH] MPOTHUTIOKEKHUMH MIAPO3A1IAMU 1 CAHITAPHUMHU JIPYKUHAMH.

B pesymbrari 3emieTpycy oOcHOBa i 0.C. (OpMYBaHb 3arajbHOTO
npu3HayeHHs 1 cnewiabHuX (GopmyBanb L[O paiioHiB, siKI momajyd B 30HY JHXa,
MOX€ BHUSIBUTHUCS B 30HaX pyHHYBaHb 1 camMa Oyjae moTpeOyBatu jaonoMoru. Tomy
MOKJIMBO, IO CHOYATKy pPATYBaJIbHI PoOOTH aoBenerbcs mpoBoauTu Ha OI' 1 B
KUIMX KBapTajlax OOMEXEHUMH CWIaMH 1 3acofaMu. Y TakuX yMoOBax
MEepIIoYeproBUMU poOOTaMU TOBUHHI OyTH BUSBJICHHS 1 BHUTSTYBaHHS JIIOJEH 13
3pyiHOBaHUX OYJIWHKIB, 3-TIij] 3aBajiB, HaJlaHHA iM TEPIIOT MEIUYHOI JOTIOMOTH U
eBaKyaliss THX, XTO NOTpedye JiKyBaHHsS, B MEIM4YHI YCTaHOBH, a TaKOX
ylamTyBaHHA JIIOCH, 10 3anuinincs ©0e3 JoMiBOK. PsaryBanHs monei
OpraHi3OBYETHCS B MEPUIY YEpry 3 TUX OYAMHKIB, SIKUM 3arpOKylOTh 3aTOIJICHHS,
NoXex1, 00Banu. Jlikapchka 10moMora nmoTepriiuM 3/11IHCHIOETHCS B 3arOHAX MEPUIOi
MEAMYHOI JOMOMOTHM, HAa MEIWYHMX IyHKTax BilcbkoBuX uactuH O i vy

JIKYBaJIbHUX YCTaHOBAaX, skl 30eperiucs. [IoTiM X BUBO3STh y 3aMIChbKY 30HY a00 B
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JIKapHi CyCiAHIX MICT. 3A1HCHEHHS 1HIIUX HEBIAKIAAHUX POOIT MPUIYCKA€E B MEPILY
Yepry YCYHEHHS THX aBapii Ha KOMYHJIBbHO-EHEPTETUYHUX 1 TEXHOJIOTIUYHUX
Mepexax, 10 CTBOPIOIOTH 0€3MOCEpPEHIO 3arpo3y JUIsl KUTTS JI0JeH 1 Hacammepe.
aBapiit Ha komyHikanisx 31 CHAOP. I1pu nikBigaiii aBapiii Ha Ta30MpPOBOAAX HETANHO
NOBMHHA OYTHM MpUIMHEHA ToJaya ra3y B Mepexy. ABapii Ha BOAOIPOBOJI, IO
OpOXOAUTh mNoOmu3y OyniBesnb 1 CHOPYA, MOXKYTh CIPUYMHUTU 3aTOILUICHHS;
MOIIKO/KEHI TUISTHKK SIKOMOTa IIBUAIIE BIAKIIOYalOThCA. B wmipy npulytrs
BIMCBKOBUX YacTHUH 1 ()OpMYyBaHb 13 CYCIJIHIX pailoHIB, MICT 1 o0iacTell Cuiau OyayTh
HapocTaTu 1 GPOHT POOIT 301TBIITUTHCA.

Ane mpuOyBaro4i 3 1HIIUX MICI[b HE 3HAIOTh OCOOJIMBOCTEH JIIJITHOK 1 00’ €KTIB,
Ha AKX iM moTpiOHO Oyzxe mpaioBatu. 11006 yHUKHYTH 301IBIIEHHS CTPOKIB
BUKOHAHHS pATYBaJbHUX poOIT 1 YCKIAJHEHb Yy iX oOprasizauii, HeoOX1THO
Oe3rnepepBHO BECTH PO3BIJIKY, JaH1 SKOi JO3BOJISUIM O 3HATH OOCTAaHOBKY, 1 BYaCHO, 3
JIOCTaTHBOIO TIOBHOTOIO CTAaBUTHU 3aBJaHHA MPHUOYBAIOYUM Yy pailloH 3eMIIETPYCY
BIMICbKOBUM YacTUHaM 1 (opmyBaHHSAM. PATyBanbH1I poOOTH 3BHYaliHO BEIYThCS Y
BaKKHX 1 HEOE3MEYHUX YMOBAX, TOMY 0.C. BINCBKOBHMX YacTHH 1 (pOpMyBaHb MOBUHEH
3HaTH 1 CyBOPO JOTPUMYBAaTHCS 3axoAiB Oe3rneku. [[ns HaBeneHHS 1 MIATPUMKH
HOPSZKY CEpe/l HACENICHHS, SIKe ONMUHUIIOCA B 30HI 3€MIIETPYCY, OpPraHi30BY€ThCS
KOMEHJIaHTChKa CIIy»0a (SpoM i € 0.C. CIIyKOU OXOPOHHU TPOMAJICHKOTO TOPSIAKY),
HAa OCHOBHHX MapUIpyTaX YCTAHOBIIOIOTHCS KOHTPOJIBHO-TIPOMYCKHI MyHKTH 1
BBOJIUTHCS MATPYTIOBAHHS.

TakuM YMHOM HANUOLIBII BXKJIMBUMU 3aX0JaMHU 3 OXOPOHH Mpalli €:

JUIsi  BUKJIIOYEHHST  MOXJIMBOCTI  BP@XEHHS  €JIIEKTPUYHUM  CTPYMOM,
nependayeHo MPOBEACHHS HaBYaHHS 3 €JIEKTPOOEe3MeKH, aTecTarlii Ha BiAMOBIIHY
Tpymy eNEeKTpOoOe3NneKn Ta OTPUMAHHSIM TOCBITYCHHS BCTAHOBIEHOTO 3pa3Ky,
BianoBigHo HITAOII 0.00.4.12-05 «TumoBe moOJIOKEHHS PO MOPSIO0K MPOBEICHHS
HABYaHHS 1 NEPEeBIPKM 3HAHb 3 MUTAHb OXOPOHM Mpalli», MPOBOAUTH MEPIOAUUHUN
KOHTPOJIb 130JIsILI1i HE pIAIIe OJHOTO pa3dy Ha piK BUMIPOM ii aKTUBHOTO OMNOpPY MpHU

BUNPOOYBaHHI IT1IBUIIIEHOIO HAMIPYTOIO MPOTITOM | XBUIIMHHU.
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Jlisg momepemkeHHsT TMOXapiB MEpPCOHan JUIbHMIN IMOBUHEH BHKOHYBAaTH
HACTYIIHI TpaBHIIa:

- TPOXOAUTH PEryJSpHI I1HCTPYKTa)X1 IOXKAPHO-TEXHIYHOTO MIHIMyMYy Ta
npaBuiiaM 6e3MedHol poOOTH;

- CYBOPO IOTPUMYBATHCS TIPABHII MOKEKHOT O€3MEeKH, YNCTOTH Ta TIOPSAKY Ha
pobOovOMy MicITi;

- CTIIKYBATH 32 BCTAHOBJICHHSIM 3aXMCHUX OTOPOJIKEHB;

- IPABUJILHO €KCIUTyaTyBaTH ra30B1 0aJOHU Ta 1HIIE 00JIaHAHHS;

- CTIIKYBATH 3a CIIPABHICTIO CUCTEMU €ICKTPOKUBIICHHS;

- HE 3aropo/pKyBaTd MpOI3IM Ta MPOXOAH, a TaKOXK MIJACTYNH N0 3aco0iB
MTOKEKOTaCIHHS;

- 3a00POHSIETHCS KOPUCTYBATHUCS BIAKPUTHM BOTHEM;

- MMAJTIHHS J03BOJISE€THCS JIUIIIE Y CIEHIAIbHO BIJIBEICHUX MICIIX
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BUCHOBKHA

B aunmomMHOMY MpOEKTI po3poOisiiack TEXHOJOTIS IMIa3MOBOTO HANMJICHHS
terio3axucHoro nmokputts T3I1 Ha kinblie BHyTpimHe kamepu 3ropanns [T/, 3
MIPOCKTYBAHHS AUTBHHMII JIJIs1 HAITUJICHHS.

ba30BOI0 TEXHOJOTIEID HAHECEHHS TEIUIO3aXHCHOTO TMOKPUTTA Ha KUIbLE
BHyTpilHe Ha manpueMcTBl «AT Motop Ciu» 3aCTOCOBYETHCS YyHiBepcallbHA
YCTaHOBKA IJIa3MOBOr0 HanwieHHs tuny YIIY-8M.

st 30UIbIIEHHS TPOAYKTUBHOCTI 1 SIKOCTI HANWIIOBAHUX  JieTajiei
MPOTMOHYETHCSI JaHy YCTAaHOBKY 3aMIHUTH Ha pPOOOTHM30BaHU KOMILIEKC Ha 0asi
po6ora FANUC.

Jlsist po60THU30BaHOTO HAMWJICHHsSI Oysa CIPOEKTOBaHA YCTAHOBKA JIO CKIIAy
SKOI BXOIUTH: ImecthHockoBuii podora FANUC M-16iB, mnasmorpon 9MB Ta
mxkepena sxkuBieHHs IPS-80 PowerArc. Jlns oOepraHHsS KUTbli BHYTPHUINHBOTO B
Mpolieci HAMUJICHHS BUKOPHUCTOBYETHCS MaHIMynatop. Bce oOmanHanHs 310paHO B
LLTICHY YCTAHOBKY.

Ha mincraBi po3poOisieHOi  TeXHOJOTIi CKIajeHa MapiipyTHa Kapra 1
CIPOEKTOBAaHA MITHHUIIS 711 HATMIJICHHSI.

TexHiKO-eKOHOMIYHI1 PO3paxyHKH MOKa3aJu, 10 BUKOPHUCTaHHS
3aMpPONOHOBAHOI TEXHOJIOT1T HAMMMJICHHS JO3BOJIUTh OTPUMATH €KOHOMIYHUM €eKT y
po3mipi 1669504 rpH.

B npoekTi nepenbadeni 3aXoqu MO OXOPOHI Tparli Jijis 3a0e3neueHHsT Oe3MneKu

pOOITHUKIB TTPU pOOOTI HA JITHHUII HATTUIICHHS.
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