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1. 3arajbHi BKa3iBKu

1.1. Bugaua 3aB/1aHHs | KePIBHUITBO PO3POOKOI0 NUTAHb OXOPOHH MpAaui

[Ticnsg oTpuMaHHS CTYAEHTOM-AMIUIOMHHKOM OCHOBHOTO 3aBAaHHS 1O JUIUIOMHOI pPOOOTH
KOHCYJIbTAaHTOM 3 OXOPOHU Tpalll HaJa€ThCsl KOHKPETHE 3aBIaHHs 10 po3aury "Oxopona mpami”. 3a
Y3TOPKEHHSIM 3 KOHCYJIBTAHTOM BOHO MOJKE€ BHJIABAaTHCS 1 KEPIBHUKOM MPOEKTY OAHOYACHO 3 TEMOIO
JUIUIOMHOTO MPOEKTY (3 MOJAJIBIIUM 3aTBEPIKEHHSIM KOHCYJIBTAHTOM).

3MicT HbOro 3aBJaHHS NOBUHEH BilNOBIZaTH OCHOBHIW TeMi JUIJIOMHOI po0oTH i OyTH il
CKJIA/I0BOI0 YaCTHHOIO.

JUis  ycmimHOrO BHKOHAHHS  3aBAAaHHA 3 OXOPOHM Tpali  CTYAEHTH-TUILNIOMHUKU
3a0e3MeuyroThCsl KOHCYJIBTAHTOM 3 0XOpoHU mpani. KoHcynpralii npoBoASThCA B JHI, BCTAHOBJIEHI
kadenporo.

[Ticas BUKOHaHHS cTyAeHTOM po3nauty "OxopoHa mpaui" Ta HepeBipkH HOro BIAMOBIIHOCTI
BUMoram Iux "PexomeHauii 10 BUKOHAaHHS" KOHCYJIBTAaHT CTAaBUTh CBIM MIANHUC HAa TUTYJIbHOMY
apKyII TOSICHIOBAJIbHOI 3amuCKH. be3 HasgBHOCTI MIANUCY AUIUIOMHAa poOOTa 10 3axXUCTy HE
JIOIIy CKA€ThCSI.

IIpu cknamaHHI T€3 BUCTYIY Ha 3aXUCTI JUIUIOMHOI pOOOTH CTYAEHT MOBHUHEH NepeadadyuTH
qac 11 KOPOTKOI'0 OCBITJIEHHS po3aity "OxopoHa npami" (IBi-TpU XBUJIMHY).

1.2. O0’em, cTpykTypa T2 0hOpMIICHHS PO3ALTY

Poznin "Oxopona mpaii" € ofHi€r0 3 4aCTUH (PO3ALIIB) MOSCHIOBATHHOI 3aITUCKU JUTLIOMHOL
pobotu obcarom npudauzno 10% Bix 3arajibHOTO OOCSTY MOSCHIOBAJIBHOI 3alHMCKU. 3MICT PO3ALTY
CJIiJl BUKJIAQJAaTH Ha BIJNOBIJHOMY HAyKOBO-T€XHIYHOMY piBHI. BiH NOBHHEH HOCUTH TBOPUUI
XapakTep, B HbOMY IMOTPIOHO TOKA3aTH 3HAHHS B Tajy3l OXOPOHHW TMpail, TEXHIKH, TEXHOJOTIi Ta
oprasizaiii BUpOOHHIITBA.

Y nboMy po3aiii Mae OyTH HaBeeHO:

e aHaii3 HEOE3MEYHHMX Ta MIKIJIMBUX BUPOOHWYUX (AKTOPIB 00'€KTa, MO0 MPOSKTYETHCS
(excruryaTyeTbes),

e OOrpyHTYBaHHSI BUOODPY 3aXO/iB 3 OXOPOHHM Ipami (s BUOpaHOT KOHCTPYKIIii, CXEMH,

MIPUCTPOIO, METOTY TOIIO),

® OKpeMi KOHCTPYKTHBHI a00 CXEMHI eleMEHTH, II0 3a0e3NeuyroTh a0o MiJBUIIYIOThH

0e3neKy mparli BiAMOBIAHO 10 KOHKPETHUX YMOB.

Buknagatu matepian 3a NpUHHITHMH PIIICHHSMH B TaJIy31 OXOPOHHU Tpalll CIiJ y CTBEPAHIN
¢dopmi: "oBuHHO OyTH...", "Tpeda mependadary ..."," moTpiOHO HOTpUMyBaTHCH ..." 1 T.JI.

VY po3paxyHKoBOi 3anucIi po3aiay "OxopoHa npaii" JTUIIIOMHOTO MMPOCSKTY He JOMYCKAEThCSI:

e [IepenuCcyBaTH MpaBuiia, HOPMHU a00 IHCTPYKIIT 3 OXOPOHH Ipalli;
e poOuTH meperiK BKa3iBOK, 3200POH 1 T.1II.

Poznin "Oxopona mpami", BUKOHaHUM BIAMOBIIHO /0 3aBJIaHHS, OQOPMIIIOETHCS OKPEMOIO
YaCTUHOIO MOSICHIOBAJIBHOI 3aMUCKH 1 PO3MIILY€ETHCS MICHS PO3ALTY, NPUCBIYCHOMY €KOHOMIYHOMY
OOTpYHTYBaHHIO TIPOCKTY. Y TEpeNiKy JITepaTypH, 110 HABOJUTHCSA B KIiHI[ TOSCHIOBAJILHOI 3aIHUCKH,
MOBMHHA OyTH BKa3aHa JIiTepaTypa 3 OXOPOHH Mpalli, SKOK KOPUCTYBaBCs CTYAEHT IPU pO3pOOIIeHHI,
po3iy.

1.3. TemaTuka po3ainy

Y nanomy po3aisi Mae OyTH po3po0iieHa HACTYITHA TeMa:

Busenenns ma oyinka nomenyiiinux Hede3neyHux i WKIOIUGUX 6UpoOHUYUX haKmopie Ha
pooouux micuysax, w0 CmeEoOprIwmMuCA Ni0 Hac eKChnayamayii mexHo102i4no20 001a0Hanna (y
BUPOOHUUUX NPUMIWEHHAX MEemAaaypeiiHuxX RNIONPUEMCME, OO0CTIOHUUWBKUX adopamopiax, Ha
GIOKpUmMoMy noeimpi mowio) ma 3axoou ix ycyHeHHs.



Ilnan po3airy
Beryn.
1. XapakTepuctuka 00'ekTy (KOMILIEKCY) Ta YMOBH HOro eKcIyaramii
Heo0XigHO po3risiHyTH TaKi NUTAHHSA:

1.1. Cneuudikariis TEXHOJIOTTUHOTO O0JIaJHAHHS, SIKE BUKOPUCTOBYETHCS MiJ Yac eKCIuTyaTarlii
00'exty (Tadauus 1) Ta muan npuminieHHs (00’ €M 1 TUIONIA, KITBKICTh MPALIOI0YNX, PO3TAlTyBaHHS
oOJamHaHHs Ta poOOYMX MICI[h, OCBITICHHS (IPUPOJIHE Ta IITYYHE), HASBHICTh BEHTUIISIII],
XapaKTepUCTHKA MIJIOTH 1 CTiH) — Tadauus 1 1 pucyHok 1.

1.2. BctaHOBUTH Ha BiANOBIAHICTE BAMOI'aM HOPMAaTUBHUX JOKYMEHTIB 00’ €My 1 IIOIII
MPUMIIIEHHS Ha OJHOTO MpalliBHUKA Ta MICIISI pO3TAlTyBaHHS TEXHOJIOTIYHOTO 00J1aHaHHS (Ta0aMLst
2).

2. OuiHKa K110406UX HeDe3neYHUux ma WKIiOAUeUx eupoOHuuux gpakmopis i po3poodJieHHsA
3axoAiB moJinmeHHs (HopMaJi3alii) yMOB mnpaui NpuM BHKOHAHHI pPo0OTH (TEXHOJOTIYHOIO
npoiecy, podo4oi onepaumii).

2.1. ®i3uyHi JpKepena HeOe3MeYHHX 1 LIKIVIMBUX BUPOOHUYHNX (aKTOPIB (32 HASIBHICTIO):
icKpH, OpU3KH 1 BUKUIN PO3IUIABIICHOTO METAIY;
MEXaHi3MU 1 BUPOOHU, 10 PyXarOThCS;
HAJJIMIIKOBUM THCK a00 BaKyyM (CHCTEMH, 1110 3HAXOSATHCS M1/l TUCKOM);
HEJIOCTAaTHS OCBITJICHICTH 1 MiIBUIIICHA SICKPABICTh CBITJIA;
IIyM Ta BiOpaitis;
e iH(pa3BYK, YIbTPa3BYK;
e BUpOOHMYI BUIpOMiHIOBaHHS (iH(ppauepBoHI, yIbTpadioaeTOBI, E€IEKTPOMArHITHI,
Ta3epHi, 10HI3yI0i).
2.2. XiMiuHi JpKepesna HeOe3MeYHNX Ta MKIJIMBUX BUPOOHUYMX (DAKTOPiB (pIAUHU, TIApH, Ta3H,
TTHJT, €PO30JTi).
2.3. HeOe3neka ypaskeHHs JIIOAUHU €IEKTPUYHUM CTPYMOM
2.4. Hebe3neka moxexi.
Y koorcnomy 3 nagedenux euuie napacpaghie (2.1...2.4.) nompiono pozenanymu:
- BuUOparu (Tabnuis 3) KIOYOBI Uisi BUOPAHOTO TEXHOJIOTIYHOTO Mpoliecy HeOe3MmeyHi 1 IKiAIuBi
BUPOOHUYI (PaKTOPH;
- OXapaKTepu3yBaTH JDKepeia HeOe3NMeUHUX Ta IIKiJJIMBUX BUPOOHHUYUX (PAKTOPIB i OIIHUTH iX BIUIUB
Ha OpTaHi3M JIoAnHU (Tabmuis 4);
- BU3HAYUTH pealibHI 3HAYCHHS HEOE3Me4YHOro ado IIKIIJIMBOIO BUPOOHUUYOTO (akTopy (Macmopt Ha
oOyiaiHaHHs, JaHHI Ja0OpaTOpHUX BHMIPIOBaHb, 1HXKEHEPHI pO3PaxyHKH), BKa3aTH HOPMAaTHBHI
JOKYMEHTH Ta BHW3HAYWTH HOPMATWBHI 3HAa4eHHA HeOe3meyHoro abo IIKIAJIMBOTO BHPOOHHYOTO
(daxTopy 1 MpOBECTH MOPIBHSUIBHUI aHaIi3 peabHUX 1 HOpMATUBHUX 3HaUeHb(Ta0IHIs 5);
- PO3MJISTHYTH 3aX0Au 3a0e3MeUeHHs] OXOPOHHU TPAll, SKi CTOCYIOTHCS KOHKPETHOTO TEXHOJIOTIYHOTO
obnagHaHHs (TabmHIs 6).

2. MeToan4Hi BKa3iBKH 10 BUKOHAHHS PO3ALITY

2.1. MeToan4Hi BKa3iBKM 10 BCTYILy

Y Berymi (COBO BCTYN HE MHINETHCS) 0 JAHOTO PO3JAUTY CIiJl BKA3aTH IMiJIMPHEMCTBO
(opranizamiro), Ha 0a3i SKOi BHKOHYETHCS JUIIOMHA pPOOOTa; KOPOTKO TOSICHUTH, IO O0O0'€KT
MPOEKTYETHhCS (TEXHOJOTIYHUN TIPOIEC, METOJ, CHCTeMa TOI0), HOro MPHU3HAYCHHS, Ta BUKJIACTH
XapakTep MPOEKTHOTO 3aBAaHHS.

O6c¢csr 10 0,5 cTopinkm.
2.2. 3arajibHa XapaKTepUCTUKA 00'€KTY (KOMILJIEKCY) Ta YMOBH HOro eKcryaTanii

3aBIaHHAM PO3JUTY € aHaTi3 BUPOOHUINX YMOB, TEXHOJIOTTYHUX MPOIECIB 200 pOoOOIHX MiCIb
Ha MpeAMeT BUSBIEHHS MOXIWBHUX NMPUYUH TPaBMAaTU3MY, NMPO(3aXBOPIOBAHb, MEPEHABAHTAKECHHS
MIPAIiBHUKIB.

VY nanomy maparpadi, B 3aJIeKHOCTI BiJf TEMH JUILUIOMHOTO MPOEKTY, CIiJl PO3TJISHYTH YMOBH
eKcInTyararii 00'ekTy (KOMITIEKCY). Y OUIBIIOCTI BUMAAKIB JUISI 00 €KTYy, IO EKCIUTyaTY€EThCS SK
JDKEPENo KHUBIICHHS 3aCTOCOBYETHCS €IEKTPUYHA MEpeka BUPOOHUYMX MPUMIIIEHb. Y 3B'SI3KY 3 UM
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YMOBH eKcIuTyartamii 00'ekTy (KOMIDIEKCY) Yy OIIBIIOCTI BUMAAKIB BU3HAYAIOTh O€3meKy il
00CITyroByBaHHS 1 HaAIMHICTh POOOTH.

SIKIIO B TUIUNIOMHOMY TPOEKTI PO3TIIAJAETHCS PO3TANY)KEHUH TEXHOJOTIYHUH MpoIec, TO.i
MOBUHHI OyTH BUSBJICHI 1 MpoaHali3oBaHi HaHOUIbII Hebe3meuHi podoul MicIs Ta AUISHKH poOiT, ae
TEXHOJIOTIYHE OOJIaJJHAHHS, SIKE EKCIUTYyaTy€eThCs, BCTAHOBJICHO. Y 3aJIeKHOCTI BiJl KOHKPETHUX yMOB
MPOEKTYy MOKHA MPOBOAMTU aHAJ3 POOOYUX MICIHH 3 0OCIYroBYBaHHS BUPOOHUYOTO OOJIaTHAHHS B
OCHOBHOMY BHUPOOHMUYOMY HpPHUMILIEHHI. 3a Y3rO/UKEHHSM 3 KOHCYJbTAaHTOM 3 OXOPOHHM Hpall
00UparOThCs OHA-/B1 HallOLIbII crienudivHi 1 HiKaBi onepanii 0y/1b-sIKOTr0 TEXHOJIOTTYHOTO MpOoIeCcy
BHUTOTOBJICHHS TPOAYKIli . Jjisi iboro HEOOX1AHO 3po0OuTH TadauII0 cnenudikamii TeXHOIOTIYHOTO
mpolecy, 1e KpiM BIIOMOCTeH Oe3nocepeqHbO MPO TEXHOJOTIYHEe 00NaJHaHHSA, HEOOXITHO BKa3aTH
(bakTopH, K1 XapaKTEPU3yIOTh MPUMIIICHHS B SIKOMY BOHO €KCILTyaTy€ThCs. Jl0 HUX BIIHOCUTHCS BUJL
(uex, minpHULA, JTAabOpaTopis) Ta MIAH NPUMIMICHHS (PUCYHOK), Jie¢ pPO3TAIlOBAaHE TEXHOJOTIYHE
oOnanHaHHA (00°e€M 1 MIoMIa, KUIBKICTh MPAIIOI0YUX, PO3TallyBaHHs 00JaJHaHHS Ta pOOOUYUX MICIib,
OCBITJIEHHSI (IPUPOJHE Ta INTYYHE), HASBHICTh BEHTHJIALI{, TUN MAJIOTH (TPOBOAUTH CTPYM, HE
MIPOBOAUTH CTPYyM), HasBHICTh XIMIYHO aKTUBHOTO cepeaoBulla (mapu KUCIOT, JYTiB, cojlel 1 T.1.),
HasBHICTb METaJICBUX KOHCTPYKLIH, 3'€THAHUX 13 3€MJICIO, HAABHICTh MUY, SIKUI IPOBOUTH CTPYM.

Crnenudgikauisi TeXHOJIOTiYHOT0 0012 THAHHSA
Crenudikarlito TEXHOJIOTTYHOTO OOJaHAHHS Ta OCHAIICHHS HaBeleHO B Tabmuill 1. Tabmuus
cnenudikaii MOBUHHA MaTU HACTYITHUHN BUTIIS.

Tabmuns 1. Cpoenudgikaiis TEXHOJOTIYHOTO OOJIaJHAHHS Ta OCHAILEHHS BHOpPaHOTO
IPUMILICHHS.

No . Posmipu OcHoBHI . [To3wumis Ha
HaitmenyBanHs Kinpkicth
ILII. JUIL/B XapaKTEPUCTUKHU PUCYHKY

[Tosicuensst 1o odopmieHHs Tabnumi 1.

1. HalimenyBanHs oOmagHaHHS i OCHaleHHs OepeThCcsl 3 OCHOBHOI YaCTUHU AMILIOMHOTO
poeKTy abo 3 Mepexi [HTepHeT gk Take, 10 HEOOXiAHE ISl BUKOHAHHS TE€XHOJIOTIYHOTO MpPOIECy y
BUOpaHoMmy npuminieHi. [Ipu nboMmy 000B’13K0BO BKa3y€eThCsl HOTO MapKyBaHHS.

2. Po3mipu (moBkuHA 1 mUpuHA) OOJaJHAHHS W OCHAIIEHHS OEpyThCS 3 OCHOBHOI YaCTHHHU
JUIIJIOMHOTO MIPOEKTY abo 3 Mepesxi [HTepHeT 1 ycepeIHIOI0Th.

3. OCHOBHI XapaKTEPUCTUKN OOJIaIHAHHS W OCHAIIEHHS BKA3yIOTHCS JIMIIE Ti, Ki BIUIMBAIOThH
Ha iX HeOe3meKy.

4. KinpkicTh 00JaTHAHHS W OCHAIIEHHS O€peThCs BIAMOBITHO JO TEXHOJIOTTYHOTO TPOIECY 3
OCHOBHOI YaCTUHH JTUIIJIOMHOTO MPOEKTY.

5. 3a3Havya€eThCS TO3WINSI HA PUCYHKY — HOMEp, MiJ SKUM oOJagHaHHS a00 OCHAIICHHS
pO3TalIOBaHO HA PUCYHKY.

Ili1an BUPOOHMYOT0 MPUMILLIEHH S

B o6panomy cTynerToM MacmTadi BimoOpakaroThCs:

® IJJaH BHOPAHOTO BHPOOHUYOTO MPUMINIECHHS (30BHIIIHI CTIHHM, BHYTPIIIHI TEPETOPOIKH,
MPUPOJHE Ta IITyYHE OCBITIEHHS, MPOXOAU (/ABepi) BCEpeauHY MpHUMIIIEHHS (SKIO0 BHOpaHe
MPUMIIIEHHSI JOCUTh BeJIMKE a00 B HbOMY BHKOHYETHCS JI€KUIbKa TEXHOJOTIYHHUX IPOIECIB, TOJ1
JOCTaTHRO HAMATIOBATH YACTUHY BUPOOHUYOTO MPUMIIICHHS, JI¢ BiI0OYyBaEThCSI BUOPAHUIA CTYIEHTOM
TEXHOJIOTTYHHH MPOIIEC);

® DPO3MIPH TEXHOJOTIYHOrO OO0NaJHaHHSA (CXeMaTHYHO OepeThCs 3 OCHOBHOI YacTHHU
JUIJIOMHOTO TIPOEKTYy abo 3 Mepexi [HTepHeT), po3ramryBaHHsS OOJaJHAaHHS Ta poOOYMX MiCIlb,
MIPOXOIU BCEPEIUHI TPUMIIIIECHHS;

e mo3HaueHHs po3mipiB (3rigHO BuMor €CKJI) mpumimieHHs, TPOXOiB, BIACTaHEW MiX
TEXHOJIOTTYHUM OOJIaIHAHHIM B MM.

Masnroroun mjiaH NpUMIIIeHHsI, BpaXOBYIOThCS Taki mapamerp (3rigHo 3 JIbH B.2.2-28:2010):
® TOBII[MHA 30BHIIIHIX CTIH 13 Heriu npuiiMaeTbes B 500 MM, TOBIIMHA BHYTPIIIHIX CTiH 3
ey — 250 MM;



® IIMPHHA TOJIOBHUX MPOXOMAIB ycepeIuHi MPUMILIEHb MPOEKTYEThCs po3MipoM 1,5 M, mmpuHa
Mpoi3aiB — 2,5 M; MIUPUHA TIPOXOJIIB 10 OKPEMHUX pOOOUNX MICIh Ma€e cTaHOBUTH Bif 0,7 1o 1 m.;

e IMPUHA BIKOH BIAMOBIAHO 710 OyAiBeIbHUX HOpM cTaHOoBUTH 1200, 1500, 3000 mmM;

® CBITWJIbHUKY Ha TUIaHI MMO3HAYAIOTHCS MYHKTUPHOIO JIiHIEI; po3Mipu cBITUIBHUKIB JITIO-01:
nBonamnoBuil — 1313x255 mM, yotuproxnamnoBuid — 1313%x490 mm;

e IMpUHA ABepel 3rigHo OyaiBenbHuX HopM Mae Oytu 8§90, 1090, 1490, 2490 mm.
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Puc. 1. [Ipuxnazg miany nabopaTopii TEXHIYHOTO KOHTPOJIIO

PozramoByroun o6nagHaHHsS Ta poOodi Micls HEOOX1THO BpaxyBaTH HACTYyIHI OCHOBHI
BHUMOTH:

® TEXHOJIOTIYHE OOJIaJHAHHA B KIJTBKOCTI 3a3HA4YeHId Yy BHXITHUX JaHUX HEOOXiTHO
PO3MIIIYBaTH TaKUM YHHOM, 11100 3a0€3MEeUUTH MOTOKOBICTH BUPOOHMYOTO MPOIECY, MOYMHAIOUU 3
MICIl HaJXOJDKEHHS NEepBUHHOI MpOAyKLii (MaTepiasiB) 1 3aKiHUyIOUM ITyHKTOM BiJpaBICHHS
KIHIIEBOI MPOMYKINi Ha CKiag abo mami mo TexHoyoriyHoMy JjaHIrory. IIpu npomy Tpeba 3BaxaTu
HANKOPOTII NUIAXH NEPEMIIIeHHs MPOYKIIii;

® PO3MIIICHHS TEXHOJIOTIYHOTO YCTaTKyBaHHS Ta MPOXO/IiB TOBHHHO rapaHTYBaTH 3PYy4HICTh Ta
Oe3neKy mpariii, MOXKJIUBICTh MOHTAXY, IEMOHTaXXy Ta PEMOHTY YCTAaTKyBaHHS; 3pY4HICThb I10/1aBaHHS
MaTepiaiiB iHCTpyMEHTIB, BUPOOiB. BifcTaHb Mixk TEXHOJIOTIYHUM 00JIaTHAHHAM CKJIaJia€ He MeHmIe 1
M. IIpH MapajebHOMYy 1 He MeHue 1,2 M. — IpH NOCHiIOBHOMY iX po3tamryBaHHi. OGnagHaHHSA B



HepoOoyYiil 30H1 YCTaHOBIIOIOTH Ha BifcTaHl He MeHIIe 0,6 M Bix cTiH. ®poHT 00IaAHAHHS 3 OpraHaMu
KepyBaHHS MOBUHEH OyTH MpsAMOiHIMHUM. MicIie nmpariBHUKa HEOOXiAHO TO3HAUUTH

e HeoOXiqHO Tepenbavatu (3a HEOOXITHOCTI) MICI JUISI MEX ONepaliiHOTO HAKOMHYEHHS
MpoAyKIii Ta HamiB(paOpUKaTiB;

¢ 00J1aIHaHHS 31 3HAYHUM BUIUICHHSIM IIKIIJTMBUX Ta3iB, MapH, MWy a00 3 HAJIUIIKAMHU TeTlia
CJIiJT PO3MIMIATH OiJist 30BHIMIHIX CTiH.

HeoOxigHo mam’sAATaTH, 10 KOXHe O0JIaJHAHHSA I OCHAIEHHs, 300pa’keHe HA PHCYHKY
IMOBUHHO MATH HOMeEP, AKHH MYCUTDH CIIBIIAATH 3 HOMepoM TadJmui 1.

HopmaTuBHI BUMOTH 710 BCTAaHOBJICHHS 00JIaIHAHHS IIOA0 00’ €My 1 TUTOIT TpUMIIICHHS Ha 1
MpaliBHUKA Ta MICIS PO3TAIYBaHHS TEXHOJIOTTYHOTO OOJIaJHAHHS HaBeIeHHO B Ta0uui 2.

Tabmuust 2. PeanbHi Ta HOPMATHBHI XapaKTEPUCTUKH TPHUMIMICHHS 1 PO3MIMIEHHS
TEXHOJIOTTYHOTO 001 THAHHS

Ne IMapameTtp npuMinieHHst PeanbHe 3HaUYeHHS HopmaTuBHi 3Ha4YeHHs
1 Ilnoma Ha 1 mpairorodoro 4,5
2. | O6’em Ha 1 mpaIror0v0ro 15 M
3. | MinimManpHa mMpHHA IPOXOAY 1,5m

[Tosichennst 1o oopmieHHs TadIHII 2

1. INapametp npumimenss. bepetbcs mapamerp, kil XapakTepusye pakTop HeOe3MeKH.
2. PeasibHe 3HaueHHs. bepeTbcs BIANOBIAHO 10 MJIAH-CXEMHU.

3. HopmaruBHi 3HaueHHs. bepyThcs 3 BiIMOBIIHOTO HOPMATUBHOTO JOKYMEHTA.

O0csr 1,5...2,0 cropinkm.

2.3. 3arajbHi MeTOAUYHI BKA3IBKH /10 OL[iHKH YMOB npaii

AHati3 yMOB TIpaili € YaCTHHOI PO3JILTY, 1€ PO3IIIAIAI0ThCS aHAIli3 MOTEHUIHHIX HeOe3nek Ta
3aXO/iB TIO0 TOKpAIIeHHIO (HOpMaizailii) yMOB Mpalli. 3aBJaHHIM IIi€l YaCTUHU PO3JIYy € aHali3
BUPOOHUYHMX YMOB, TEXHOJIOTIYHHX IPOLECIB, POOOYMX MICIb Ha TPEAMET BHSBICHHS MOMJIHUBUX
MPUYMH TPaBMaTU3MY, IPO(3aXBOPIOBAHb, IEPEHABAHTAXKEHHS JIFOJUHH.

VY nanomy Matepiami CIiJi HaBeCTH aHaji3 HeOe3NeK Ta MIKiIJIUBUX YMOB Mpari i 3po0uTH
BHUCHOBOK NP0 MPHUIHATI KOHCTPYKTHUBHI pilieHHs. MatoTh OyTH BHUSBIIEHI i MpoaHalli30BaHI OCHOBHI
MO>KJIMBI (MOTeHLiIHI) hakTopu 00'exTa, HalOUIBII HeOe3neuH1 poboUi MicId i AUISTHKU poOiT, A€ BiH
eKCILTyaTy€eThCS.

s Toro mo0 JoAMHA MOTJIa BUKOHYBAaTH poOOTy Oe3mnedHo, 6e3 IKOAM s 370poB's, 0e3
(131M4HOT Ta HEPBOBOI MEPEBTOMU 1 3 BUCOKOIO MPOAYKTHUBHICTIO, YMOBH Ipalli MOBUHHI BIJIOBIIaTH
NEBHUM BHMOTaM: ICHXOJOTIYHUM, (Pi310JOTIUHUM, €PrOHOMIYHUM 1 TeXHIYHUM. Bumoru a0 ymoB
Tpaili XapakTepu3yIThCs K BUMOTH O€3MeKH mpari.

BuMmoru Oe3nekn BCTaHOBIIOETHCS ISl HEOE3MEUHUX Ta IIKIUIMBUX BUPOOHMYMX (haKTOPIB,
JUIsL BAPOOHUYOTO 00JIaJHAHHS (SIK 3arajibHi, Tak 1 JUIsl OKPEMUX HOro TUIMIB 1 BUJIIB), AJI1 BUPOOHUYHX
MPOIIECiB, IS 3aCO01B 3aXUCTY MPAIIOI0YHX, a TAKOXK JUISI CAMUX HPAIIOI0YHX.

Hebe3neuni Ta mkianuBi BUpOOHHY1 (DaKTOpH 3a MPHUPOAOIO [1i MOAUIAIOTHCS Ha 4 Tpymu:
¢i3uyHi, XiMiuHi, OloJOTiYHI Ta MCHUXO0(I310M0TIYHI. Y AMIJIOMHOMY HPOEKTi po3riisiJalnThes
TiJILKYU Ti YMHHUKH, SIKi HECYTh HAOUIbIIY He0e3nmeKy (IIKO0/1Y) B YMOBaX BUOPAHOI0 CTYI€HTOM
TEXHOJIOTiYHOI0 mpouecy.

MosknuBi ¢i3uuH1 hakTopu:

- pyXOMi MalIMHM 1 MEXaHI3MH;, PyXOMi YaCTMHUM BHPOOHHYOro oOJaJHAHHSI, MEpecyBHI
3aroTOBKH, BUPOOU, MaTepiainu; KOHCTPYKIIii, 0 pyHHYIOTbCS; MIABUILEHUN TUCK Y CepeuH] BUPOOY
(TiZporpuBia, THEBMOMPHUBIN);

- TOCTPi Kpai Ta HEPIBHOCTI HA MOBEPXHIX 00JIaIHAHHS, IHCTPYMEHTY, 3aTOTOBOK;

- MiJIBUILEHa a00 3HM)KEHA TeMIIepaTypa MOBepXOHb 00J1alHaHHs, MaTepialiB;

- miaBuUIIIeHa a00 3HIKEHA TeMITepaTypa MOBITPs, HOTO BOJIOTICTh 1 PYXJIMBICTh;

- HEZIOCTATHS OCBITJICHICTH 1 MiJBHUILEHA ICKPaBICTh CBITIA;

- MABUIIICHUH piBeHB BiOpallii, mymy, iHdpa - Ta yJIbTpa3ByKy;
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- MIJIBUILIICHUH PIBEHb BUIIPOMIHIOBaHb (€JIEKTPOMATrHITHUX, Ja3€PHUX, 10HI3YIOUHUX,
ynbTpadioneToBuX, iHPpauYESPBOHUX);

- €JIEKTPOHEOE3IeKa;

XiMi4yHi HeOe3MeyHi Ta MKI/UIMBI BUPOOHUY1 (PaKTOpH:

- 3@ arperaTHUM CTaHOM: aepo30Jii (TuJ1, mapa), rasu;

- 32 XapaKTepoM [Iii: TOKCHYHI; MOAPA3HIOIY1; CEHCUO1TI3yI04i; KaHIIepOTeHH1; MyTareHHi;

- 32 NUISIXOM MPOHUKHEHHS B OPTaHi3M JIIOAMHU Yepe3: OpPraHd AUXaHHS, IUTyHKOBO-KHITKOBHHA
TPAKT; MIKipHI TOKPUBH Ta CIU30B1 0O0JIOHKH.

Ilcuxodizioaoriyyi HeOe3neuHi Ta IKIUIMBI BUPOOHNY1 pakTopu:

- (bi3nuHI nepeBaHTaXXEHHS (CTATUYHI, JUHAMIYHI);

- HEPBOBO-IICUX14HI IIEPEBAHTAXEHHS (PO3yMOBE IIEpEHABAHTAKEHHSI, IEPEHABAHTAXKEHHS
aHaJi3aTopiB; MOHOTOHHICTh Ipalli; eMOLIMHI IepeHABAHTAXKEHHS ).

Y 3aragbHOMY BMIVISAI OLIHKY YMOB Npani PeKOMEHAYETbCH BHKOHYBATH B TaKii
MOCJIiI0BHOCTI:

1. Ha ocHOBI aHamizy KOHCTPYKIIi 00’€kTy 1 HOro TEXHIYHOI XapaKTepUCTUKU
(TEXHOJIOTIYHOTO MpOILecy, IO MPOEKTYeTbCs abo pobodoro Micis, ne Oyle eKCIUTyaTyBaTHCs
MPUCTPiN) BUSBISIIOTHCS MOTEHIIMHI HeOe3MeyHl Ta WIKIUIMBI BUPOOHHUYI (aKTOpH, BU3HAYAETHCA
MO>KJIMBHH 1X piBeHb 00 KOHLIEHTpALlisl, TPUBAIICTb, IPUPOA 1 XapakTep Ail (Tadauus 4).

2. Ha ocHOBI1 [il04MX HOPMATHBHUX JOKYMEHTIB BCTAHOBJIIOIOTHCA iX I'PAaHUYHO JOIYCTHMI
piBai (I'IP), rpannyno pomyctumi konuentpauii (['JIK) abo mexi 3MiHM [Isi KOHKPETHHUX YMOB
MIPOCKTY.

3. lnsaxoM 3icTaBieHHS NPOEKTOBAaHMX a00 OYiKyBaHMX pIBHIB 1 KOHUeHTpauiil 3 ix ['ZIP
(I'’AK) abo iHIIMMU HOpMaTUBaMU POOUTHCS BUCHOBOK PO 1X HEOE3NEKy UM LIKIIMBICTh 1 BACHOBOK
PO HEOOX1IHICTh TEXHIYHUX, OPTaHi3allifHUX Ta 1HIIMX 3aXO0JIB YCYHEHHS a00 3HMKEHHS iX BIUIMBY
Ha mpaIordnx (Tadauus 5).

BuxonanHsi aHaJIi3y NOTeHUIHUX HeOe3NeK, AKI CTBOPIOIOTHCH HA POOOYMX MiCUSIX NPH
eKkcIuIyaTauii 06’ ekty

JocnimkyoTs, sKi HeOe3meuHi Ta MIKJIMBI  BUPOOHMYI (AKTOPU CYyHPOBOIKYIOThH
TEXHOJIOTIYHUI Tpolec Ta oO0JajHaHHS (BUIPOMIHIOBaHHA, IIyM 1 BiOpamis, yJbTpa3ByK Ta iH.
BIIMOBIIHO /10 TNPUUHATOI Kiacu@ikailii), sIKi PEUYOBUHHM 3aCTOCOBYIOThCS (TIWJI, Tas3uW, Iapu);
BUSIBIISIFOTH 1XHI JIKepelia, BCTAHOBIIOIOTH SIKICHI 1 KUTBKICHI XapaKTePUCTUKU BUSBICHUX (DaKTOPIB.

Tennogi nedezneku MOXyTb OyTH CTBOPEHI TaKUMH (PaKTOpaMu: MaTepiajoM, L0 IMIaBUTHCS
abo HarpiBaeThCs, YaCTUHAMHU 00JIaIHAHHS a00 JAETalsIMHU, III0 HArPiBAETHCS, HATPITUM €JIEKTPOJIITOM,
EJNEKTPUYHUMH po3psigamu  (ICKpiHHSM, Ayrow). Hampuknaa, NpuUYMHOIO HarpiBaHHS OKpPEMHUX
JeTaNe Ta eJEMEHTIB TeXHOJIOTTYHOTO O0JIaHAHHS MOXYTh OyTH ITJIBHIICHI IIIJILHOCTI CTPyMy B
MOHTQ)XHHUX JIPOTaxX, HEJOCTATHS MOBEPXHS pPO3CiI0OBaua; HEMPABWIBHUN TEIUIOBHH PO3paxyHOK,
KOMIIOHOBKA 1 MOHTaXX €JIEMEHTIB anaparypu, €JIEeKTpUYHI BTPATH B MarHiTONPOBOAAX, B JIEIEKTPUKY
i3omsaTopiB. IligBumeHa Temmeparypa aeTanei, KpiM HeOe3NeKn OMiKiB 1 MiABHIIEHHS TeMIIEpaTypu
MOBITPS, IIKIJTMBO JIi€ HA 130JIAMIHHI MaTepialii, a TAKOX MOXKe OYTH MPUIMHOIO BUOYXY a00 TOXKEXKI.

Ximiuni Hebe3nexku TIOB'S3aHI 13 3aCTOCYBaHHAM a00 BWAUICHHSM Yy TIporieci poboTw
TEXHOJIOTIYHOTO OOJIaIHAHHS PI3HUX HEOE3MEUHMX 1 MIKIUTMBUX PEUYOBUH Y TBEPJIOMY, PIIKOMY, Ta30-
abo mapomnoiOHOMY CTaHi (HAaIIPHUKIIAA, METATyPridHUHI MU, TApU PO3UNHHUKIB Ta EIEKTPOJIITIB).

Mexaniuni HebOe3nexku i WKiOaAUGOCMI MOXYTh CTBOPIOBATHUCS HACTYIMHHMH (HaKTOpaMU:
HasBHICTIO B KOHCTPYKIIii pyXOMHX 4acTHH ab0 YacTHH, 10 00epPTaIOTHCS; BY3JIiB Ta €IEMEHTIB, 10 €
JOKEpEeNIoM IIyMy, BiOpartii, yinpTpa3ByKy a00 iH(GPa3ByKy; YaCTHH IO 3HAXOSATHCS il HAJTUIIIKOBUM
THUCKOM a00 TTMOOKHMM BaKyyMOM; a TaK0XK MOXKJIMBICTIO pyWHYBaHHS OKPEMUX JIeTalleii Ta eIeMEHTIB
oOnanHaHHsA. MOXJIHMBI MPUYMHUA PYHHYBaHHS: BEJIMKI IIBUIKOCTI OOEpTaHHS, BHCOKHM THUCK abo
rIIMOOKUH BaKyyM, BUOYX SIK HACJIIOK XIMIYHHX Ta IHIIMX MPOIECiB, HEBIpHUI BHOIp Martepiaiy s
neranei, eneMeHTiB npuctporo. IIpuknagom Takux HeOe3neKk MOXKYTh CIyryBaTH pyHHYBaHHS MICIb
3’eHaHb TPYOONPOBO/IIB I'APO- a00 MHEBMOMNPUBO/Y, EIEKTPUIHUX KOHAECHCATOPIB, OAJIOHIB 3 Tra3oM 1
T.JI.

Hebe3nexka enekmpomazHimHux 6UnpoMiHI08AHb ONMUYHO20 Oiana3oHy- THPPaYepBOHOTO,
BUJMMOTO CBITJIOBOTO, YJIbTPadioneToBOro, jJa3epHOro - oOyMOBJIEHA HAsBHICTIO B IMPUCTPOI, IO
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MIPOEKTYETHCS PUIIAIiB a00 €EMEHTIB, IO TeHEPYIOTh I1i BUIPOMIHIOBAHHS, 1 3aJIEKUTh BiJ BUAY Ta
napaMmeTpiB OMPOMIHEHHSI, TPUBAJIOCTI IMITYJIbCIB, MOTY>KHOCTI BUIIPOMIHIOBAHHSI.

Heoe3nexa enekmpomazHimuozo onpominenns (paaiodacTOTHOTO) i 9ac poOOTH 00’ €KTY,
3aJIeKUTh BiJ TOBKMHHU XBWII, MMOTY>KHOCTI, TPUBAJIOCTI BIUIUBY, 03U OMpPOMiHEHH:. [ eHepaTopamu
BUIIPOMIHIOBAHHS MOXYTb OyTH OyJb-sIKI €JIEMEHTH, BKJIIOYEHI y BHCOKOYACTOTHHM JIAHIIOT
(immykropu, ¢imepHi JiHii, HEMITFHOCTI y XBUJIEBOJAaX, TpaHC(HOPMATOpU, TEHEPATOPU HAJABHUCOKHX
4acToT, 1 T.II.).

Hebe3neka ypajicennsa eneKmpuuHuM CHIPYMOM BU3HAYAETHCS HACTYNHUMM (PaKTOpaMHU:
polloM cTpyMy (IOCTIMHUHN, IMITYJIbCHUM, 3MIHHUI), HAIPYT OO, BEJIMYMHOIO CTPYMY, HOTO 4acTOTOIO,
a TaKOX HAsBHICTIO 3aJIMIIKOBOIO 3apsly Ha KOHJAEHCATOpi, (pakTopaMu cepeaoBHINA MPUMIIIECHHS,
peXUMOM pOOOTH HEHTpasi (cepelHbOI TOUKH) JKepesa >KUBICHHS. MOXIINBI NMPUUYMHU YPAKEHHS:
BUMAJKOBUN JOTHK JO YacHH, IO MHPOBOJIATH CTPYM Ta 3HAXOMATHCS IMiJ HANPYro; JOTUK [0
METaJIeBUX YaCTHH E€JIEKTPOYCTAaHOBOK, Ha SIKI HE TMOJAETHCS HArpyra, abo KOpITyCiB IMOB'SI3aHOTO 3
€JIEKTPOYCTAaHOBKAMU BUPOOHUYOro 0OJaJHAHHS MICHIS NEpexoay Ha HHUX HAIpyrd 3 YacTHH, IO
MPOBOAATH cTpyM ("'mpoOuBaHHS Ha Kopmyc'"); mosiBa HAIPYTH B pe3yjibTaTi HOMUIKOBOTO BMUKaHHS,
3aMUKaHHS a00 HaBEJIEHHs HAIPyT'W CYCIIHIMH YCTaHOBKaMH; pO3psi OJIMCKAaBKU Ha YCTaHOBKY a0o
no0m3y Hel; ypaKeHHs 4epe3 eIeKTPUUHY IYTY; JOTHK J0 KOHIEHCATOpa i3 3aJHIIKOBUM 3apsIOM;
3apsi/i CTATUYHOT €NIEKTPUKHU; YPaKEHHS! KPOKOBOIO HAMPYTOXO.

Hebe3nexka 3aimanna BUOYyXOHEOE3NMEUHOI CyMINIl Ta MOXKEKOHEOE3NMEUHUX MaTeplamiB 1
PEUOBHH Yy TNPHUMIILEHHI, /€ eKCIUIyaTyeThCsl HPUCTPiH, IO MPOEKTYEThCS, MOXE CTBOPIOBATHUCSA
CJIEKTPUYHUMH 1CKpaMH, OyraMu, MOJyM'sM, HarpiTUMH YacTMHAMU W JE€TaISIMM TEXHOJOTIYHOIO
oOnagHaHHA. MOXJIMBI NIPUYMHU BUHUKHEHHS IMX (AKTOPIB: MEPErpiB JeTajeil BHACHIJOK MTOMMIIOK
MIPOEKTYBaHHS, KOPOTKE 3aMUKAHHA, ICKPIHHS B KOHTakTaX (peje, BUMMKaul, KOJIEKTOPH Ta KUIbLS
JIBUTYHIB, IHAYKTOPH, ITycKayl TOIIO), TPUBAI I€peBaHTaKEHHsI, BEIMKI NEepexXiaHi OOpH 1 T.II.

Inwi  ¢izuuni Hebe3nexku, HAUPUKIAN, MW, BOJA, HHU3bKAa TEMIIepaTypa, 10HI3yIOUe
BUIIPOMIHIOBaHHSI TAKOK MOXYTh MaTH MiCII€ B A€AKHX CIIELIAIbHUX PUCTPOSIX.

Ilcuxogpizionoziuni nebe3neku MOXyTb OyTH OOYMOBJIEHI HACTyNHMMM MPUYUHAMU!
HEBJAJIOI0 KOMIIOHOBKOIO NPHUCTPOIO B LIIOMY a00 MyJbTa KEepyBaHHS, HEBJAJIUM pPO3TalllyBaHHAM
OpraHiB KepyBaHHS, HEBIJNOBIIHICTIO HEOOXIAHMX pyXIB HpHU OOCIYroByBaHHI (i310JI0TTYHUM
MOJKJIMBOCTSIM Ta aHTPONOMETPUYHUM JIaHUM JIIOAMHHU-OIIEpaTopa, PO3MILICHHAM 1HAMKATOpIB 1032
ONTUMAIBHOIO 30HOI0 1H(QOPMALIMHOTO MO, HAAMIPHICTIO iH(poOpMaIi, aeiuToM dacy s
OPUKAHATTS pillleHb YW Jifl 3 yHpaBIiHHS, BEJMKUM HAINPYXKEHHSM YBaru, 30py, CIyXy, Ta IHIIMMHU
(bakropamu.

Tabmums 4. OcHOBHI ... (BKa3yeThCs BHJ HEOE3MEKH BiAMOBIAHO 0 PO3AUTY TUILIOMHOTO
MIPOEKTY (HANpPUKJIaJ TEIUIOB1) HeOE3MeKH, sIKi CTBOPIOIOTHCS B TEXHOJIOTTYHOMY MPOLIECi

Ne | HaiimenyBaHHs
ILI. | OOJagHaHHSA xepeno HeOe3meKkn [Tpuuwnu HeOe3nekn | Haciiaku HeOesneku
(ocHaIIeHHS)

[Tosicuennst 1o opopmieHHs Tadwmi 4

1. HaiimenyBaHHs oOnaiHaHHS i ycTaTKyBaHHS OepeTbes 3riHo cnenupikamii (Tadm. 1).

2. Jlxepeno HeOe3neku (pEeYOBHHM, MaTepianH, NPOAYKIIs, YACTUHH BUPOOHHYOTO
oOaiHaHHs) BUOMPAETHCSA, BUXOASIYM 3 TPUIYLICHHS, SKI €JIEMEHTH TEXHOJIOTIYHOIO IpOoIecy
MOXYTh CTaHOBHTH TIOTeHIIWHY HeOesmeky. Hampukian, mkepenamu — iH(padepBOHOTO
BUIIPOMIHIOBaHHS IHAYKLIHHOI TUrenbHol neui MAT-2,5 € maTepian (amoMiHIEBHI CIUIaB), THUTENb,
HarpiBajJbHUHN €JIEeMEHT (HIXpOMOBA CHIpaib).

3. Ilpuuuuu HeOe3neku (po3MIaBieHI MaTepiajid, HarpiTi 4acTHHM 1 JeTaji oO0JiagHaHHS,
HarpiTi MOBEpXHi, BIAKPUTUN BOrOoHBL). HEoOXiMHO BHU3HAYMTH 3 TOTO MPHUITYIICHHS, KU (HaKTOp
(;mroachkuit 200 TEXHOJOTTUHUI) MOXKE CIPUYMHUTH BUHMKHEHHS HeOesmneku. Hampuxmnan, npudnHu
BHHHUKHEHHS JpKepesa 1H(PpauepBOHOTO BUIIPOMIHIOBAHHS € PO3IUIaB MaTepially, HarpiBaHHS THTJIIO,
TUIst 3a0€3MeUeHHs] TEXHOJIOTIYHOTO MPOoIIecy 1 T.11.

4. Hacminku HeOe3mekd. 3a3HAYMTH, IO OUIBII 3a BCE IMOCTpPaXXJa€ B pa3l BUHUKHECHHS
HeOe3neku (POOITHUK, TEXHOJIOTIYHHNA MPOLIEC, TOBKIIIIS).
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3 ypaxysannam Ha6e0eHUX GUXIOHUX OAHUX | 6UAG/NEHUX KOHKPEMHUX HeDe3neKk ma
WKIONUUX YMO8, AKI CYNPOGOOICYIOMb MEXHONO02MHUN npoyec ma O0ONAOHAHHA, WO
3acmocogyemuca, HeOOXIOHO 8U3HAYUMU iIX AKICHY I KIIbKICHY XAPAKMEPUCMUKY.

Jns KOXKHOTO 13 TpoaHaNi30BaHMX BHIE (DAKTOpiB, HA OCHOBI MIFOYMX HOPMATHUBHUX
JTOKYMEHTIB BCTAHOBIIIOEThCSI iX rpaHnyHo gomyctumi piBai (I'IP), rpanmuHO nomyctumi
konueHTpauii (I'/IK) abo mexi 3MiHH TSI KOHKPETHUX YMOB €KCILTyaTallii.

[InsixoM 3icTaBIeHHS MPOEKTOBAHUX a00 OYiKyBaHWX piBHIB i KoHUeHTpanii 3 ix ['/IP (['/IK)
a00 1HIIMMU HOPMATUBAMHU POOUTHCS BUCHOBOK IPO iX HEOE3MeKy YW LIKIAJIUBICTH 1 BUCHOBOK PO
HEOOX1HICTh BIPOBA/KEHHSI TEXHIYHUX, OpPTraHi3alllfHUX Ta 1HIIUX 3aX0J1B YCYHEHHs a00 3HM)KECHHS
X BIUIMBY Ha MPAILIOI0YHX.

Tabmuis 5. PeanpHi Ta HOpMaTUBHI (hakTOpH HEOE3NEKH, 1110 CTBOPIOIOTHCS B TEXHOJIOTTUHOMY
nporeci
Ne
ILII.

®axTop HEOE3NEKU PeanbHe 3HaueHHs HopmatuBHi 3Ha4eHHs

[Tosicuenns 1o oopmieHHs TadbuI 5

1. ®akrop Hebe3neku. beperbes mapamerp, sIKuit xapaktepusye GakTop HeOC3MEKH.

2. PeanbHe 3HaueHHs. bepeThcs BiAMOBIIHO 10 TEXHOJOTIYHOTO MPOIIECY 3 OCHOBHOT YAaCTHHU
JUIITIOMHOTO TIPOCKTY.

3. HopmatuBHi 3HaueHHs. bepyTbcst 3 HOpMaTUBHOrO JAOKyMeHTa. Hampukia, 1HTEeHCUBHICTD
TEIUIOBOTO TOTOKY HOpMyeThest y BiamoBigHocTi no JACH 3.3.6.042-99 «CanitapHi HOpMH
MiKpOK/TIMATy BHPOOHMYNX MPHMIIICHB» 1 HE MOBUHHA TepeBHityBati 35,0 BT/M® — ipn onpoMiHeHHi
50% Ta Ginbine MoBepxHi Tia, 70 BT/M” — Ipu BeMUMHI OMpoMiHIOBaHOI TOBepXHi Bix 25 10 50%, Ta
100 Br/m> — npu onpomiHeHHi He Ginbire 25% MOBepXHi Tina mpairoodoro. Bepemo Haifripmmii
Bapiant —35,0 Br/m’.

2.4. 3ara;ibHi BKa3iBKH /10 32aX0/1iB 3 OXOPOHH Npaui

Ha ocHOBI mpoBezieHOTO aHalli3y YMOB Ipalli B JaHiil YacTHHI PO3JiTy HEOOXiTHO pO3TISTHYTH
3ax0o1u (BHECEHI B KOHCTPYKIIIIO TEXHOJOTIYHOTO OOJagHAHHS Ta BUPOOHWUYOTO MPHUMIIICHHS), 110
BUKJIIOYAIOTh MPOSIB HEOE3MEUHHX 1 MIKIITMBUX BUPOOHHYMX (haKTOpiB a00 0OMEXYIOTh iX B Mexkax
JTOMYCTUMHX HOPM, a00 pO3IJISHYTH 3axX0Aud 3a0e3leUeHHs OXOpOHW TIpalli, sKi BHECEHI B
KOHCTPYKIII}O TEXHOJIOTIYHOTO 00JIaAHaHHS. Y 3MICT MMOBUHHI BXOJUTH 3aX01 3 BUPOOHUYOT caHiTapii
Ta O€3MeKH TEXHOJIOTTYHHX TPOIECIB, IMOXKEKHOI OE3MeKH, EeProHOMIKH, TEXHIYHOI ECTETHKHU.
[IpoexToBaHui METOM, TEXHOJIOTTUHUI MpoLec, MPOrpaMHHM MPOAYKT MOBUHHI MOBHICTIO BIAMOBIAATH
BUMOIaM [i0YUX B YKpaiHI HOPMAaTUBHUX JIOKyMEHTIB. 3axoJu 3a0e3NedeHHs OXOPOHHU Ipalll B
YMOBaX KOHKPETHOT'O TEXHOJIOTIYHOTO Mporiecy O(GOpMIISIIOTh y BUIIIAII Tadaumi 6.

Tabmuus 6. 3axomu 3a0e3MeUeHHs] OXOPOHH Mpaili B yMOBaX KOHKPETHOTO TEXHOJOTIYHOTO
porecy

Ne | I'pyna HOMEHKJIATYpPHHX 3aXOJIiB 3

ILIL | OXOPOHHM Ipari Bup saxony Kputepiit BuGopy

1 TexHiuH1 3ax004

2 | Opranizariiiai 3axo1u
3 Pexumai

4 Excryarariiiai

5

3aco0M 1HIMBITyalIbHOTO 3aXHCTY

[Mosicrennst 10 opopmieHHS TadHIi 6

1. Bun 3axony. HeoOxigHO BKa3zaTH KOHKPETHI BUAM 3aXOJIiB i1 BUOPAHOTO TEXHOJIOTIYHOTO
nporecy. Hampukian, sSKmo peami3aii€lo TEXHIYHOTO 3aXOJy 3aXWCTy Bim nii iH(padepBOHOTO
BUIIPOMIHIOBaHHS € €KpaHyBaHHS, TOAI HEOOXiJTHO KOHKPETHU3yBaTH 1€l 3axXil — Hemnpo30pHii

11



TOTJIMHAOYNN €KPaH 3 BUKOPUCTAHHIM TEIUIOI30JIAIIHHOT eTyii TOBIIHOK 240 MM a00 a30ecTOBi MIUTH
TOBIIUHOIO 40 MM.

2. Kputepiit BubOopy. HeoOxigHo mosichutu BuUOIp 3axomy. Hampuxman, sHenposopuit
MOTJIMHAIOYMN €KpaH 3 BUKOPHCTAHHSIM TEIUIOI30MALINHOT e ToBmmHOI 240 MM 3abe3mneuye
TIOTJIMHAHHSI IIPOMEHHUCTO1 €HEPTii.

Ipuxaagu MOKJIUBHUX 3aX0/iB 3 0XOPOHHU NMpali B po3aijiax JUNJIOMHOI po00TH

3axoou 3 eupooHuuoi canimapii:

e 3aco0u 3amoOiraHHs BUAUICHHS TEXHOJOTIYHMM OOJaJHAHHAM LIKIJUIMBUX PEYOBHH Y
MOBITPsi pOOOYOi 30HH;

® 3ax0/u 3a0€3MeYeHHs] HOPMAJIbHUX MIKPOKIIMATUYHUX YMOB;

® pallioHaJIbHE OCBITJIEHHS POOOYOTro Micls (IPUPOIHE, MITYyUHE);

® 3aXUCT NEpPCOHANy BiJ LIyMy, BiOpaiiid, yJbTpa3ByKy, IIO I€HEPYIOTHCS TEXHOJIOTIYHUM
00aJHAHHSIM;

® 3aXHCTIB BiJ €JICKTPOMATHITHUX BHUIIPOMIHIOBaHb paJiO4acTOTHOTO Jiama3oHy, IO
TeHEPYIOThCS EIEKTPUYHUM 00JIaIHAHHSM;

® 3aXUCT BiJl iHIIUX BUAIB BUIIPOMiHIOBaHb, 10 TEHEPYIOTHCS TEXHOJIOTIYHUM O0JIaJHAHHSIM;

® 3aCTOCYBaHH$ 3aC001B 1H/IMBIIyaJIbHOTO 3aXHCTY.

Ilpu po3pobrenui 3axo0dié 3 NPOMUCIOB0I caHimapii HeoOXIOHO GUKOHAMU BUMO2U OO0
OOMPUMAHHA NApamMempie MIKpOKIiMamy (memnepamypu, 601020CMi U pyxy NOSIMpPs Y 8UPOOHUYUX
npuminenHsax), nepedbauumu 3axucm 6i0 nepecpieanHs i nepeoxonoodxcenus. Cnio pospodbumu
Cnocoou BusABNEeHH MA BUOANEHHS WKIOAUBUX OoMiwox 3 nosimps. Heobxiono obpamu 6uo
0C8imIeH s, 0Jicepeno Ceimaa, Mun CEIMUIbHUKA, BUSHAYUMU OCGIMIeHICmb poO04020 Micys y
8ionosionocmi 3 Hopmamu. Heobxiono poszenanymu cnocoou saxucmy 6i0 6niugy HAa JHOOUHY UWLYMY,
8ibpayiti, y1bmpazeyKy, eleKmpoMAaeHIMHUX 6UNPOMIHIOBAHD [ M.1N.

Texniuni 3axoou:

® 0COOJIMBOCTI TEXHOJIOTIYHOTO OOJIQHAHHSA 3 TOYKH 30pYy Oe3MeKH, BpPaxoBYIOUH pi3HI
peXUMH HOTo podOTH;

® CHUIbHI 3aXOJM 3 €JIeKTpoOe3NneKkHu (3aCTOCYBaHHS MajUX HANpyr, 3aXHUCHE PO3JALICHHS
Mepex, MpoTaKTUKA MOIIKOKEHHS 13014111, 3a0€3MeYeHHs] HeIOCTYTHOCTI CTPYMOBEYYHX YaCTHH,
3aXMCHE 3a3€MJICHHS, 3aXHUCHE BIAKIIOUYEHHS, 3aXUCHI 3aX0H NMPU pOOOTI 3 pyYHUM MPHIIAJOM 1 T.11.);

® 3aXHUCT BiJl TPaBMYBaHHS PyXOMHMH MalllMHaMU Ta MEXaHI3MaMH, PyXOMHMH YaCTUHAMHU
BUPOOHUYOTO O0JIaTHAHHS;

e cucteMH O€3MEKH TEXHOJOTIYHUX TMPOIECIB (3aXUCHI OTOPOJUKECHHS, OJIOKYBaHHS 1
CUTHAITI3aIliA), IK1 MalOTh 3a0€3MeYUTH:

® 2a) 3aXMUCT BiJl BUIIAJIKOBOT'O JJOTUKY /IO CTPYMOBEAYYHX YaCTHH;

e 0) 3aXMCT OuYeH, pyK 1 BCbOTO TiJIa BiJl MEXaHIYHUX Ta IHIIUX BIUIUBIB yCTAaTKyBaHHs, L0
eKCIUTyaTyeThCsl (HANpHKIIAZ, YacTHHAMH, IO PYyXarmTbCs 1 00epTaloThes, Biaxogamu 0oOpoOKH,
OpH3KaMH PiJIMHU Ta iH.);

® B) 3aXHUCT OOCIYrOBYIOUOTO0 MEpCOHATy BiA MONajaHHs MiJ HeOe3NeyHy Hampyry MOpu
BIZIKPUBAaHHI KPHILIOK, ABEpEH, 3HATTA KOXyXa Ta TpU BUMaHHI a00 BHCOBYBaHHI OJIOKIB i3
MIPUCTPOIO; CJIiJ] HABECTH MAJIOHOK 3aXHUCHOI'O OIOPOJKEHHS Ta cXeMy OJIOKyBaHHSA W cUrHamizaumii i
MOSICHUTH TPHHOUN 1i poOOTH; BapTo TNependadynTH HAMUCH a0 3HAaKH, MONEPePKYIodYi Ipo
HeOe3MeKy;

® 3aXUCT BiJl KOHCTPYKLUIiH, 10 pyHHYIOThCS, MaTepiairy, 1110 00poOII0eThCS, IHCTPYMEHTY;

e 3axo0/u, IO 3a0e3meuyroTh Oe3MeKy Mpu OOCIyroBYBaHHI MOCYIWH, SIKI MPALIOIOTh Mij
THCKOM, 1 BAKYYMHHX MPUJIQ/IIB;

® 3aXOJ¥ BiABEJCHHA a00 HeHTpamizallii 3apsAaiB CTATUYHOI ETEKTPHUKHY;

e TUIaHyBaHHS OOJIaHAHHS, POXOIB 1 MPOI3/iB;

® MiJOMHO-TPaHCIOPTHE O0JIaJJHAHHS, 1110 BUKOPUCTOBYETHCS;

® 3aX0/U 3aM00iraHHs MOPYyIIEHHS HAAIMHOCTI KPIIJIEHHS 3ar0TOBOK, 1110 0OPOOIIIOIOTHCS;
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® 3aX0IM 3aXUCTy BiA ypaKeHHS CBITJOBUM a0 TEMJIOBHUM BUIPOMIHIOBAHHAM
TEXHOJIOTIYHOTO 00J1aJHAHHS;

e OesneuHuii croci0 mojavi (YCTaHOBKHM) MaTepiaiiB (3ar0TOBOK) y poO0dy 30HY 1 BUIAJICHHS
0o0pobieHoro Marepiaiy;

® 3aCTOCYBaHHS CIEIIaJIbHOTO IHCTPYMEHTY;

® 3aCTOCYBaHHS CIIEI[iaJIbHUX IPUCTPOIB;

® 3aCTOCYBaHHS AMCTAHLIWHOTO YIIPaBIIiHHS;

e 3axoau Oe3NeKH MPU MeXaHi3allii Ta aBToMaTH3allii BAPOOHUYHX MPOIIECIB;

e OesreyHa opraHizarlisi pooo4oro Micis (CTalioHapHOTO 1 HECTAI[IOHAPHOTO);

® 3aCTOCYBaHHS 3aloODKHHMX MPUCTPOIB: a) BIJKIIOYEHHS HANPYTd 3 METOK YCYHCHHS
HeOe3mekn; 0) IO MOMepeKYIOTh TPaBMyBaHHS BHACHIAOK IOpPYIIEHHS HOPMalbHOI poloTH
MEXaHIYHOTO 00JIaHAHHS; B) IO MONEPEKYIOTh PO3pPUBAHHA (PYHHYBaHHS ) IOCYAHH;

® 3aCTOCYBaHHS CHUTHAJI3allil, KOJIbOPIB 1 3HAKIB OE3MEKH Ta 1H.;

e iHIII HEOOXiAHI 3aXOAH.

Excnnyamauiini 3axoou

nepeadavyaoTh CBOEYACHE MPOBEACHHA MPOQUIAKTUYHUX OIJISIIIB, BUIPOOYBaHb, PEMOHTIB
TEXHOJIOTIYHOTO Ta JIONOMDKHOTO YCTaTKyBaHHS, a TaKOXK IHKEHEPHOI'O TOCHOAAPCTBA (EIEKTPOMEpPEeK,
€JIEKTPOYCTAHOBOK, CHCTEM OIIaJICHHS, BEHTHJISLII).

3axoou nosicerncnoi denexu:

Texniuni

® BUKOPHUCTAaHHS KOHCTPYKTUBHUX €JIEMEHTIB 13 HErOPIOYMX 1 BAXKKO3aMHUCTUX MaTepiaiiB;

® KOHCTPYKTHBHE pPO3TAallyBaHHS €JIEMEHTIB 3 METOI CTBOPEHHS IIOJETIIEHOIO PEKUMY
poboTu;

® TEIUIOBIBI/, OXOJOIKEHHS OKPEMUX EIEMEHTIB;

e BHOIp CTaHIAPTHOI anmapaTypH €JIEKTPO3aXUCTy Ta IUIABKHUX 3aM001KHUKIB;

® CJiJl BUCBITINTU TMOXEXKHY NPOPUIAKTUKY €IEKTPOYCTAaHOBOK: SIKIIO B TNPUMIIICHHIX
3HAXOJATHCS MaTepialid 1 pEYOBUHU, CXHMIIbHI JIO 3aiiMaHHs YH YTBOPECHHsI BUOYXOHEOE3MEeUHO1 CyMiIlTi
3 TMOBITPSIM, 3pOoOWTH BHOIp THUIy BUKOHAHHS €JIEKTPOOOJAIHAHHS, PiBHSA 1 BHIY BHOYX03aXHUCTy
BIJIMOBITHO; CIIOCIO MPOKJIAIKU MTPOBOIIB 1 KaOeiB;

® 33 HAsBHOCTI MPOIIECIB, 110 CYNPOBOKYIOTHCS YTBOPEHHSM 3apsA/IiB CTATUYHOI €NEKTPUKH,
PO3IIISIHYTH KOMITJIEKC 3aXOMiB, sIKi 3a0e3MeuyroTh 3HMKEHHS HeOe3Nekn BUOyXy abo MOXKeXi Bij
ICKpOBOT'O PO3psAY;

® PO3IJISIHYTH 3aco0M TaciHHS MOXEX, sIKa 3aCTOCOBYETHCS amaparypa 1 npuianu (Tu,
KUIBKICTb, PO3MIILIEHHS);

® PO3IJISHYTH 3acO0M 3B'A3KY Ta CUTHaJI3allil, 10 3a0e3euyloTh CIOBIIIEHHS PO MOYaTOK
MOXEX1 y BUPOOHUYOMY MPHUMIIICHHI;

e iHII HEOOXi/IHI 3aX0/IH.

Opzanizayiiini

niepeidayaroTh:

® OpraHi3alfio MOKeXHOI OXOPOHHU Ha 00'€KTI;

® T[IPOBE/ICHHS HAaBYaHb 3 NMHUTaHb MOXKEKHOI OE3MEKH, BKIIOUAIOUM THCTPYKTAXKI Ta MOXKEKHO-
TEXHIYHI MIHIMYMH;

® 33aCTOCYBaHHS HAOUHMX 3aC00IB MPOTUIIOKEKHOI MPOMAraH/Iy Ta aritTarii;

e Oprasizaiiro J00pOBIIBHOT MOXKEKHOT IPY>KUHH Ta MMOKEKHO-TEXHIYHOT KOMICIi;

® TIIPOBEACHHS MEPEBIPOK, OTJISAAIB CTaHY MOXKEKHOI OE3MEeKH MpUMilleHb, Oy1iBesb, 00'eKTa B
LIJIOMY Ta iH.

3axo00u pexrcumnHo2o xapaKkmepy

nepeadavaroTh:

e 3a00pOHY KYpiHHS Ta 3aCTOCYBaHHS BIIKPUTOT'O BOTHIO B HEJI03BOJIEHUX MICIX;

e HEIONYIIEHHS MOSBU CTOPOHHIX 0Ci0 Ha 00’€KkTi, 0cOOJIMBO y BHOYXOHEOE3MEUHHX
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MPUMIIICHHAX YU 00'€KTax;
® pErJIaMEHTAIIII0 MOXKEKHOT O€3TMEKH TPY IPOBEACHHI BOTHEBUX POOIT.

3axoou 3 epzoHOMIKU Ma MEeXHIUHOT eCmemuKu:

® 30BHINIHIN BUIISA TPOEKTOBAHOTO IeXy (MUIBHUIN, JIiHIT) MIOAO TEXHIYHOI ECTETHKH,
1HTEp'ep MPUMIILICHHS;

e KoybopH, PapOyBaHHS iHTEp'€Epy BUPOOHUYOTO MPUMIIIICHHS, TEXHOJIOTIYHOTO 00JIaTHAHHS,
M1 IHOMHO-TPAaHCIIOPTHUX 3aCO01B;

® cCTeTHMYHA TapMOHIWHICTh KOJBOPOBOI CXeMHU 00JaJHaHHS (KOPIYCiB, PyXOMHX YacTHH,
3aXMCHUX IIPUCTPOIB);

e 3arajibHa KOMIIOHOBKAa BUPOOHMYOTO MOTOKY LEXy (IUIbHMII, TOTOYHOI Y aBTOMATHYHOI
JiHI{) 1100 3pYYHOCTI POOOTH, YCTAaHOBKA 1 3HATTA roTOBOi mpoaykuii (iHTep'ep ob'ekra mparii),
PO3MIIIEHHS OpraHiB yNpaBiIiHHS (LIIUTIB, MyJIbTIB KEPYBaHH);

® B3a€MHE PO3TalllyBaHHS OCHOBHOI'O 1 JOITOMI)KHOTO 00JIaJHAHHS;

® B3aEMHE PO3TAIlyBaHHs POOOYUX MICIh HA TEXHOJIOTIYHIN JiHIT;

® 3pYYHICTh BUKOHAHHS POOIT 3 HAIAro)KeHHs 00JIaTHAHHS;

® 3pPYYHICTh BUKOHAHHS POOIT 3 OTJIsly pEMOHTY BUPOOHMYOr0 00J1aIHaHH Ta 1H.;

e iHII HEOOXi/HI 3aX0/IH.
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