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BCTYIl

VY ripHuyiii Maci € He TINBKU BYTIJUISL, aje il HEroproodi peyoBUHHU - MOPOJA, YacTKa
AKO{ MOXE CATaTH MOJOBUHU BUIOOYTOrO pecypcy.

Tomy micnga BumoOyTKY BYTiLIS MPOXOAUTH Mpolec 30aradyeHHs, MiJ 4ac sIKOro B
NajJuBl 3MEHIIYETHCS BMICT MiHEpaJbHUX JOMINIOK 1 MOPOKHIX MOPIi.

SIkmo BenMKa KiMbKICTh NOPOAM mMoTpamise 3 ByriumsiMm y tomnkoBy TEC,
oOnagHaHHS MOXE€ MPOCTO BUWTH 3 Jagy. Tomy BYTiIIs OYHMINAIOTH BiJ JOMIIIOK [0
HeoOXiaHOro piBHA. | nuine moTiM BiAMpaBIAOTH Ha TemoenekTpocTannito. Lleit mpouec
OpOXOAUTh Ha crhemnianbHuUX 30arauyBanbHuX ¢abpukax - 3D (uenTtpanpHa
30arauyBanpHa (pabpuka).

He3Baxkaroun Ha pO3BHHEHICTh TEXHOJOTIH BUPOOHHIITBA, 3aco0iB PaHHBOTO
BUSIBJICHHS TOKEX1 Ta BUCOKMX BUMOT IIOJO AOTPUMAHHS MPABUI MOXKEKHOI Oe3MeKu Ha
BUPOOHUIITBAX BYTIIBHO-MEPEPOOHOI Taniy3i, MOKEXi IIe BUHHUKAIOTh Ta MPUHOCATH SK
MaTepiaibHi 30UTKH, TaK 1 JIOACHKI.

3 rpyans 2013 poky Ha [IAT LlentpanbHa 306arauyBanbHa ¢adbpuka "Kaminincpka"
BUHHKJIA TOKeka B OapabaHi CyIIKH MIUIKOro kiacy Byrijuis. Iloxexa BUHUKIA OIU3BKO
6:30. Ha momeHT iHuaeHTy Ha ¢adpuii npamroBano 34 yonosika [1].

CunaMu BO€HI30BaHOT TipHO-PATYBAJIbHOI CIYXKOM Ta TMOXEKHUX OCEpPElIOK
3aropsiHHsA OyB JiKBiJIOBaHUI.

27 ciuyas B c. BepOku (IlaBmorpaacwpkmii paiton, J{HimpomeTpoBchbka 0051aCTh)
BUHHKJA TMoxexa Ha llentpanphiii 30arauyBanbHiii ¢abpumi «IlaBmorpanceka» (BAT
«ITaBnorpaaByrinng»), B pe3yabTati SKoi 3arunyna | monuna [2].

[Toxxexxa BuHUKIa Ha lleHTpanpHiil 30arauyBanpHiil (abpuni «IlaBmorpaaceka»
3arpy304HOMY KOMIIJIEKCI /ISl TPAHCIOPTYBAaHHS BYTLLIA, IO 3HAXOJUTHCS Ha BHCOTI 29
M Bix 3emii. BorHem Oyna momkoJkKeHa KOHBEEpHA CTpiyka Ta OOMIMBKAa rauepei Ha
wiomi 270 kB. M. Ha wmicTi mpuroam 3HaiifeHO Tino 3aru6ioi KiHKH, fKa MpalroBaa
Ha4yaJbHUKOM 3MIHH.

8 rpynus 2012 poxy o 1:11 Hamidmuio MoBiAOMIICHHS MPO MOXKEXKY Ha TEPHUTOPIii
ripando-36arauyBanbHoi ¢abpuku "Jap'iBceka" y c. H.Jap'iBka. IIpo me moimomuise

npec-cayx6a MHC [3].
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[To mpubyTTIO MOXKEKHO-PATYBAIBHUX MiIPO3/iTaiB OylI0 BCTAaHOBIEHO, IO TOPHUTH
OpPUMIIICHHS AU3ENbHOI MiACTaHIli, TPM HaBaHTa)XKyBaya, AW3EIbHA JIpobOapka, a TaKOX
npuMimeHHs A oxopoHu. O 1:56 moxexy nokamizoBaHo, a 0 2:12 - JiKBiI0BaHO.

Boramem 3HumEHO nBi AuW3eNbHI TiAcTaHIii moTyxkHicTio 32 kBT, a Takox
MNOIIKO/)KEHO: TMPHUMIIMIEHHs [OW3eNbHOI MiACTaHIi, TPU HaBaHTa)XyBauya, JIU3EIbHY
ApoOapKy Ta MPUMILIEHHS JJISI OXOPOHU. 3aru0imuX Ta MOCTPaKJATUX HEMAE.

8 xoBTHa 2014 poxy o 16:15 Ha mepmiii dep3i TipHHMYO-30aradyBabHOTO
KoMIuiekcy kommnanii «Benta», (HoBomuproponacekuii paiion, KipoBorpancbka o6macTb)
cTanach moXexa. Borons cmamaxnyB Ha ¢abpumi Nel y BigaineHHi rpaBiTaliifHOTO
30araueHHsa. Tpu moXkexkHI KOMaHAM 3a 5 TOAMH JIKBiAyBadH 3aropsHHS Ta 3aBaJAHIIU
BOTHIO PO3MOBCIOAUTHUCH Ha iHII yacTuHU (pabpuxu Nel Ta pabpuxy Ne2 [4].

JIBi ramepei, mpu3HAYeHI i MoAaui BYTUIS 32 JOMOMOTOIO KOHBEEPIB Ha
30arauyBanbpHy (pabpuky, 3ropinu BHACHIJOK moxkexi B M. IIpokonbeBchk KemepoBcbkoi
obnacti 10 motoro 2019 p. B pe3ymnbTaTi mokexxi oOuABI ramepei 3ropinu, ogHa 3 HUX
oOpymuaach mo Bcii miomti [5].

Sk HaBenmeHO B AHANITHYHIA MOBIAII MPO MOXKEXKi Ta iX HAacHigku B YKpaiHi 3a 12
micsniB 2018 poky OCHOBHMMH NpHUYMHAMU BUHHUKHEHHS IMOXEX Ha MiJNPUEMCTBAX, B
oprasizarisx, 3akianax € [6]:

- TOpPYLIEHHS MpaBWJI MOXKEKHOI Oe3MeKH NpH BIAMITYBaHHI Ta eKCIUTyaTamii
eNeKTPOYCTaHOBOK (aBapiiiHi pexxumu pobotu) - 1 115 moxex (43,8 % Bin 3aranbHOi
KUTBKOCTI TIOKEXK Ha MiAMPUEMCTBAX, B OpraHi3amisix, 3aKjiauax);

- HeoOepexHe MOBOKEHHS 3 BorHeM - 443 moxexi (17,4 %);

- mignanu - 367 moxex (14,4 %).

3 oriAny Ha HaBeJEHY CTAaTUCTHKY IOXKEX Ta BUOYXIB CTa€ OYEBHAHHUM, IO
nuTaHHS 3a0e3nedeHHs MO0)Ke)KOBHOYXOHeOe3MeKn Ha MiANPUEMCTBAX, poOOTa SKHUX
NoB's3aHa 3 BYTUIBHUM NHJIOM, € aKTyaJbHHM 1 caMeé LbOMY MHTaHHIO MPUCBSIYECHA

JIUILIOMHAa po0oTa.
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1. ONMEPATUBHO-TAKTUYHA XAPAKTEPUCTHUKA «II3® IIAXTH
YKPATHA»

«I3® maxtu YkpaiHa» po3TamoBaHa y MiBHIYHO-CXiJHINH YacTHUHI M. YKpaiHChK
Ta 3aiiMae 3eMeNbHY AUISTHKY 3arajpHolo Iuiomero 8,63 ra. PosramoBana 3a aapecoro:
Jlonenpka o6snacth, M. YKpaiHcek, ByJl. Kiposa 6.

[Tin 3a0ynoBoto OyxmiBasmu Ta cnopyaamu L[3® 3aiinaro mpubmuszuo 1,5 ra
3eMeNbHOI OIISHKH.

Ha tepuropii L[3® postamosani OyaiBiIi OCHOBHOTO MPU3HAYCHHS:

- TOJIOBHUI KOPIIYC;

- npoounpHO-copTyBanbHe Bigminenus (JJCB);

- MU TPUBE3EHOTO BYTLIIS;

- padiadpHUX 3TYIIyBayiB;

- BAaHTA)XHOTO IMYHKTY;

- cknany [IMM.

VYci OyaiBai 3'enHaHi MiX co00I0 TOBITPSIHUMHU rajepesiMu abo MiA3EeMHUMU
CTpiuKOBUMH KoHBeepamu. HaiiBuma OyaiBias - [omoBHuit xopmyc - 41,6 m (10
TEXHIYHUX MOBEPXiB), 3a Mo3HauKy 0 mpuiiMaeTbcs nepumuii moBepx ['0JI0BHOTO KOpIyCy.

Kinpkicts pobiTHuKIB L[3D csarae 80 gonoBik.

SIk moka3aB MpaKTUYHUU JOCBIJI CepeAHil Yac eBakyarii BCiX JIOJAEH 3 OCHOBHHX
oynisenp 3D 3aitmae 5-8 XxBUIUH.

[13® 3abe3neyeHa micbkuM Tene@oHHUM 3B'si3koM. Kpim mporo € BayTpimusa ATC
Ha 50 HOMEpiB Ta BHYTpIIIHS paAiOTpaHCIAIiiHA Mepeka, SKa BHUKOPUCTOBYETHCS MJIS
omoBinieHHA pOOITHHUKIB (aOpuKH MpO BUHUKHEHHS HaJa3BUYaiHOI monii. 3polutu
OTOJIOIIGHHS MO I Mepexi MoxiauBo dyepe3 omepatopa LIIY wa Bigmitmi 0.00
['onoBHOrO KOpmyCy.

Pexxum pobotu LI3® nependauae pobOTy B AB1 3MiHHU:

1-a 3 7:00 mo 19:00;

2-a 3 19:00 no 7:00.

Howmep (paHr) Bukiuky: moxexa Ne 2.

MapupyT crnigyBaHHs 10 00'exTa: Byi.,Ykanosa, Byin., Kiposa. Ten. 62-260.
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Ha moxkexy BHIKIKAIOTH:

JTIPY 92,1 ALL - 5 xs.
JITIPY 91, 1 AL - 20 xs.
JITIPY 63,1 ALL - 20 xs.
JITIPY 63, 1 AJL - 20 xB.
JTIPU75,1 AL - 20 xB.

XapakTepucTuku OyaiBesb

TI'onosnuii xopnyc - 10 moBepxoBa OyAiBIs, MEPIIOro CTYNEHIO BOTHECTIHKOCTI,
NpeACTaBICHUI BiAAUIICHHSAM 30aradeHHs 3 MiATOTOBYOI0 Kiacu@ikaliero, BUKOHAHUH 3
HECYYHMM KapKacoM 13 MOHOJITHOTO 3aj11300eToHy. KoMnoHOBKa BiJ/1IJIEHHS TOBEPXOBaA 3
po3TamryBaHHSAM OOJagHAHHSA HAa MaiilaHaX 1 MEPEKPUTTAX, SKi CHIIKYIOTHCA BiIAKPUTUMH
TEXHOJOTIYHUMHU Ta MOHTQXHUMHU OTBOPAMH.

Bucora xopnycy 20,6 M BiJ Hy/1bOBOI MO3HAYKH, KA HUKYA 3a piBeHb 3eMii Ha 0,6
M. Bucora nosepxy - 4,2 M. Buxin Ha mokpiBiio 3 no3Hauku 27,8 M. Posmipu Oynismi B
miani 66*24 M, 3aranpHa mioma - 1584 M>. 3aransHuii 06'eM - 63000 M°. OyHIAMEHT
MOHOJITHUH 3aj1i300€TOH, CTIHHM ILCIrJISHI, KOJIOHU - 3alli300€TOH, OaJku - 3aji300€TOH,
migimora - acdanbTHa, Mo3aiuHa, NEPEKPUTTS - 3ali300€TOH, MOKPIBIS pPYJIOHHA HA
O0iTymHil ocHOBi. B OyaiBii € BaHTaXHUM JTiQT 3 MIAXTOI0 MOPYY 3 MiBACHHUM CXOJIOBUM
MapuieMm.

[o3nauka +0,0 ™, 3aranpHa mmioma 1723,2 ™, po3JileHa Ha TpU YaCTHHU
3aJi3HUYHUMH  Kousisimu. Ha Hi po3TamoBaHi NpUMIMIEHHA BIAAITYy TEXHIYHOTO
KOHTpOJIO, Ais 30epiraHHs mpoO, AucleTdyepchbka, 3arajibHa HapsAHA, HapsaHa 3MIHHUX
iHXKEeHepiB, CiIOcapHi, CKJIaAy 3amacHUX YacTHUH, TOJIOBKM CTPIYKOBHX KOHBEEPIB

1 ocHOBHHMII eBakyaliiiHMI BHXiJ Ha 30BHI 4Yepe3 MiBIACHHUN

Vo 3 Vo

CXOJ0BUM Mapil, | 3amacHUil BUXiA yepe3 ABEpi A0 CYyMIHIBHOTO BiJAiICHHS.
[lo3Hauka +3,6 M, 3aranpHa rioma 782,8 M’, TEXHOJOTiYHE OONajHAHHS -
CTpIUKOBI KOHBE€pU, € | OCHOBHUU eBakyallilHWI BUXIJ 4Yepe3 MiBHIYHUU CXOOOBUU

Mapiul Ha 30BHi, | 3amacHuil 10 HU3Y 3a cxoiamu (3aBaHTaxeHHs mopoau 10 KPA3iB)

Apk

HVI3VY.7.2017.345.1ITBOT. PII3

Bum|Apkyw Mignuc Ne pnokym |OaTa




[lo3Hauka +4,2 M, 3aranpHa mioma 445,2 M°, TeXHONOTiYHE OONamHAHHS - eneBaTop 1
CTpPIUKOBUI KOHBEep, € | OCHOBHUU eBakyalliiHMM BUXiJ Ha 30BHI uyepe3 MiBACHHUUN
CXOM0BUM Mapimi, | 3amacHU BUXiJ 4epe3 MeTaleBi CXOIW Ha BIAMITKY 6,6, mMOTiM Ha
BiAMITKY 3,6 1 4yepe3 miBHIYHUN CXOIOBHM Mapil Ha 30BHI.

[lo3Hauka +6,6 M, 3araigpHa rioma 782,8 M’, TEXHOJOTiYHE OONajHAHHS -
CTPIYKOBI KOHBEEPH, € | OCHOBHMII eBakyalliiHMI BUXiJ Ha BIAMITKY 4,2 TOTIM Ha 30BHI
yepe3 MiBACHHUU CXOAOBUHN Mapii, | 3amacHUil BUXia Ha BIAMITKY 3,6 1 4epe3 MiBHIYHUN
CXOJIOBUI MapIll Ha 30BHI.

[lo3Hauka +8,4 M, 3aranpHa rioma 782,8 M’, TEXHOJOTiYHE OONagHAHHS -

CTPIYKOBi KOHBeepu Ta OyHKepu, € | OCHOBHMM €BaKyallilMHMW BUXiJ Ha 30BHI uepes

NiBACHHUN CXOM0BHMM Mapmi, 1 3amacHuii depe3 BiAMITKy 6,6 Ha BiamiTKy 3,6 1 uepes
NiBHIYHUN CXOJOBHMM Mapil Ha 30BHI.

[lo3Hauka +12,6 M, 3arampHa ruioma 781,4 Mm%, TexHOJOriuHe OONAaTHAHHS -
HacocH, € | OCHOBHUH eBaKyallilHUI BUXiJ Ha 30BHI 4epe3 MiBHIYHUI CXOIOBUN MapIi.

[lo3Hauka +16,8 M, 3arampHa mioma 16949 M°, TexHOIOTiYHE OOJamHAHHS -
CTPIYKOBI KOHBEEPH Ta HEHTPU(PYTH a TAKOX MPHUMILICHHS CIIOCAPHUX MalcTepeHb (2

, € 2 OCHOBHI eBaKyalliiiHi BHXiJ Ha 30BHI uepe3 MiBICHHHUH Ta MIBHIYHUII CXOIOBI
KJIITUHHU.

[lo3Hauka +21.0 M, 3arampHa mwioma 16474 M°, TexXHOJOTiYHE OOJAmHAHHS -
IpOXOTH Ta (IABTPH a TAKOX MNPHUMILIEHHS CIIOCApHOI MailCTepHI Ta 3BaprOBAJbHHUX
amapariB, MalOThCS 2 OCHOBHI €BaKyalliliHi BUXi/J Ha 30BHI uepe3 MiBACHHUN Ta MiBHIYHUN
CXOJI0BI KJIITUHH.

Ilo3smauka +25,2 M, 3aranpHa nioma 1640,8 Mz, TEXHOJIOTI9HE O6J’IaI[HaHH$IV - 4

t

¢droramiiini MamIMHU, € 2 OCHOBHI €BaKyalliiHI BUXiJ Ha 30BHI 4Yepe3 MiBICHHUNU Ta
MIBHIYHUNA CXOIOB1 KIIITHHU.

[lo3Hauka +29,4 M, 3arampHa mwioma 1618,7 M°, TexXHOJOTiYHE OOJAmHAHHS -
MOBITPSAYBH BUCOKOI IMOTYXHOCTi, € 2 OCHOBHI €BaKyalliiiHi BHXiJl Ha 30BHI uepes
MIBACHHUNA Ta HMIBHIYHUHA CXOJOBI KIITHHH.

[lo3Hauka +33,6 M, 3arampHa mmioma 1394,6 M°, TexXHOJOTiYHE OOJamHAHHS -
CTpiuKOBI KOHBeepu , € | OCHOBHHMII eBakyallifHMI BHXiJ Ha 30BHI 4yepe3 MiBACHHUUN

CXO0JI0BUI Mapul, | 3amacHuil yepes3 MOBITPSIHY rajepero.

HVYI1I3V¥.4.2017.345.1ITBOT. PII3
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[lo3Hauka +37,8 M, s3arampHa mioma 1362,9 M°, TexXHOJIOTiYHE OOJamHAHHS -
CTpiuKkoBi KOHBeepH, 0ak 3 O0OOPOTHO0 BOAOK (eMHicTh - 80 M’), 6aK JKHBICHHS
dmoTamii (emuicTh - 80 M°),0aK 3 TEXHIYHOI BOAOIO (eMHIcTh - 80 M), Gak 3 BOZOIO s
TIOXEXKHOTO TpyGonpoBoay (eMHicTh - 80 M), € 1 ocHOBHHMII eBaKyamiliHUil BUXij uepes
BiAMITKY 33,6 M Ha 30BHI 4epe3 MiBACHHUN CXOJOBUN MapIil.

/pobunvno-copmysanvhe 6iodinenna (4OTUPHOXIOBEpXoBa OyxaiBias 1-1 crymeHi
BOTHECTIMKOCTI 3 aKyMyJIOIOUYMMH OyHKEpaMy pO3TalloBaHa B OJIOLI 3 HaIMIaXTHUMH
CHOpYJaMH CKIMOBOTO Ta KIITEBOTO CTBONIB. Mae Oe3mocepeqHiii 3B'SI30K 31 CKIMOBUM
ctBoioM. Bucota BimminenHs 33,0 m. Posmipu OyaiBni B mmani 45*12 wm. Ilnoma
3a6ymiBiui - 540 m’. 3araneHuil 06'eM - 17820 M’. Bucora mosepxy - 5 M. ®yHmaMeHT
MOHOJIITHHH 3a1i300€TOH, CTIHM LErasHI, KOJOHH - 3aji300€TOH, OaJIKu-3a711300€TOH,
nignora-acanbTHa, Mo3aiyHa, MEPEKPUTTI-3a11300€TOH, TOKPIBIA pyJIOHHA Ha
OITyMHiN OCHOBI.

[lo3Hauka +0,00 M, 3arampHa mioma 449.5 M°, TEXHOJOTiYHE OOJTAAHAHHS -
CTpiUKOBI KOHBEEpU Ta OyHKepH, € | OCHOBHUN €BaKyalidHWN BHXiJ Ha 30BHI 4epe3
nentpanpauilt Bxig no JACB, 1 3amacHuii uepe3 OokoBy npabuny MocTy. I[lo3Hauka
+8,5 M, 3araigpHa Twioma 486,6 M°, TEXHOJOTiUYHE OOJIAaTHAHHS - CTPIUKOB1 KOHBEEPH,
OpUMIIIEHHST ciaocapHoi, € | OCHOBHMH eBakyallilHMI BHXiJ Ha 30BHI uepes
MEHTPATbHUN CXOMOBHM Mapmi, | 3amacHuUi 3axigHui cxomoBui mapm . [lo3Hauka
+12,0 M, 3arampHa mioma 527,6 M°, TEXHOJNOTiYHE OOJAaIHAHHS - CTPIYKOB1 KOHBEEPH,
OTOpHI NYHKTH, NPUMINICHHSA CIIOCapHOi, € 1 OCHOBHHMH eBakyalliliHMM BHXiA dYepe3
HEHTpaJbHUI cX0A0BHH Mapmi, | 3amacHuil 3axigHuii cxogoBuit mapm Ha 0,00 BigMITKY
MNOTIM Ha 30BHI.

[lo3Hauka +16,0 M, 3arampHa miroma 135,0 M°, TexHONOriuHE OOJTAXHAHHS -
3anuTyBadi, € 1 ocHOBHHMI eBakyauiiiHuii Buxig Ha 0,00 BiZMITKy 4epe3 I€HTpaIbHUN
CXOJOBHMHM MapIl.

[lo3Hauka +22,5 M, 3arambHa [Uioma 86,2 M°, TEXHOJOTiYHE OONagHAHHS -
CTpiUKOBI KOHBEepU Ta OyHKepH, € | OCHOBHUN €BaKyalidHUN BHXiJA Ha 30BHI 4epe3
nentpanpHuii Bxin 1o ACB, 1 3anacHuii yepe3 60koBy aApaOuUHY MOCTY.

Paoianvni 32ywgyeaui - OypaiBns 1-i cTymeHi BOTHECTIMKOCTI, JBOIOBEPXOBa,

po3ramoBaHa Ha miBHIY Big [‘omoBHOro kopmycy. Mae Oe3nmocepenniii 3B'S30K 3

Apk
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['onoBHUM kopmycoM uepe3 TpyOHy ranepetro. Bucora Bimminmenns 13,7 m. Bucora
nosepxy - 10 m. Posmipum GymiBmi B mmami 66%36 m. 3arampHa mwioma - 2376 M7,
saranpHuil 06'eM - 32551 M. dyHaaMeHT 3amMi300€TOHHI OJOKH, CTIHM IIETJISHI,
HNEPEeKPUTTS - 3aTi300€TOHHI IUIUTH, HiAMora-0€TOHHA, MOKPIBISA CyMiCHa, pyJOHHA Ha
OITyMHiN OCHOBI.

B OyniBmi paaianbHMX 3TyLIyBadiB pO3TAlIOBAaHI pe3epByapH OOOPOTHOI BOAM 3
NOTY)XHUMHU TIMOMHHUMH HacOCaMH, pe3epByap 3 TEXHOJIOTIYHOIO BOJOI0, PO3MOMALIbYI
MYHKTH €JEKTPOCTOXKUBaHHA. € JBa OCHOBHUX BUXOJM Yepe3 MiBHIYHI abo MiBICHHI
BXOJU 10 CIIOPYAMU paAlajJbHHUX 3ryIllyBadiB, Ta JBa 3alacHI.

Cxnad ITMM - 36epiraethes B cepeanboMy 10 10 M° roprounx pedosuH (nami I'P)
y Tpyli Ha3eMHUX, TOPU30HTAJIBHUX, LHUIIHAPUYHUX pe3epByapiB. PesepByapiB 7 mrT. 3
HUX 00'eMoM 36 M’ - 2 wT.; 50 M’ - 2 mrT. (HEe BUKOPUCTOBYIOThCS, HE MICTATH ['P); 56 M
- 1 wr. (He BUKOPHCTOBYIOThCA, He MicTaTh I'P); 62 M’ -2 mr. Posmipu cknagy B miuaHi
25,6*24,8 m. OOHeceHu 3a11300€TOHHUMH IJIMTAMU SIKI BUKOHYIOTh pOJb OOBalyBaHHS
3a paxyHOK TOro, IO HWKHIM Kpall miaut 3araubneHo y 3emuro Ha 20-30 cm. I'P ~
kepocuH Mapkn TC-1- 06'eM, mo 36epiraeTbcs - Gmusbko 4 M°, mMaciao Mapku T-66 -
06'em, mo 36epiraerbcs - Gmu3bko 5 M°. I'P BUKOPHCTOBYIOTHCSA IS TEXHOJOTi4HOTO
npouecy ¢noranii y 'onosHomy kopmyci L[3®. 3abe3neueHHs TEXHOJOTIYHOTO MPOIECY
3M1MCHIOETHCS HACTYNMHUM UYMHOM: Ha Teputopii ckiaay [IMM postamoBano cmopyna
HAcOCHOi, ¢ 3HaxoauThcs Hacoc ['-11, 3a momomoror skoro mo metajieBuMm Tpyoam I'P
NOJAIOTHCS 10 HAKOMUYYBAJIbHUX €MHOCTeHW Ha mo3Hauni 33,6 m ['omoBHOrO Kopmycy i
naii, 7030BaHO, A0 (QIOTAIIMHUX MalIWH.

Hasanmasicysanvhuii  nyHkm  4OTUPBHOXIOBEpXOBa OyniBis, 1-To CTyIEHIO
BOTHECTIWKOCTI, CTIHM Ta TEPErOpOAKM IETJsAHI, MOKPUTTS CyMicHe i3 30ipHHX
3al1i300€TOHHUX IUTHUT MO 3ali300eTOHHUM OalikaM, TMOKpiBIS pyJOHHA MO OITyMHIN
MacTulll. BUKOHY€eThCS mpolec NpuiloMy roTOBOro KOHUEHTpATy 3 1'0J0BHOro Kopmycy
[13® 3a 1ONOMOrow CTPIYKOBUX KOHBEEPIB NMOBITPSAHMMU TrajiepesiMU Ta HABAHTAXKEHHS
KOHIICHTPATOM BaroHiB, abo MepeBaHTaXEHHS O CKIaJy KOHIIEHTpaTy. Bucora OyniBimi -
24 M. Posmipu B mnani 30%24 M. Bucora mosepxy - 6 M. Ilnoma 3aGyxini - 720 m* ,
06'eM - 17280 m’ Ilo3mauka +0,00 M. 3aragpHa rwioma 149.8 M°, € 2 OCHOBHI

eBaKyallliHUX BUXOJiB Ha 30BHI Yepe3 LEHTpajJbHI BXOIU.
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[lo3Hauka +7,0 M, 3aranpHa mioma 150,7 M’, TeXHOJOTiYHE OONagHAHHS -
CTpIUKOBI KOHBE€pHU, € | OCHOBHMI eBaKyalliifHUN BHXiJ Ha 30BHI 4Yepe3 IEHTpaIbHUU
CXOJOBMHM MapIl.

[lo3Hauka +11,2 M, 3arampHa turoma 130,7 Mm%, TexHOJOTiuHe OOIaTHAHHS -
CTPIUKOBI KOHBEEPH, € 1 OCHOBHHIl eBaKkyallilHUN BHUXiJ 4Yepe3 HEHTPaJbHHUI CXOJOBUU
mapul Ha 7,0 BiAMITKY MOTIM Ha 30BHI.

[lo3Hauka +15,4 M, 3arampHa turoma 135,0 M%, TexHOJOriuHe OOIaTHAHHS -
CTpPiUKOBI KOHBEepH, € 1 OCHOBHUU eBakyauiHuii Buxig Ha 11,2 BigMiTKy uepes
LEHTPaJbHUN CXOJOBUW Mapul.

byoiena maiicmpie. Cknad wemenmy

CkJiaj IEeMEHTY OJHOIOBEpPXOBa OyaiBIsa, posmipu 10*5*3 4m, nmoma 127 m°
06'eM - 414 »’. ®dyngameHT KaMmiHHS OyTOBE, CTiHM IIIAKOOIOK, LEr7Ia, HEPEropoiKH
nutako6siok. Ilepekputrts gepes'aHe, mokpisas - mudep no aepeBy. [liamora GeroHHa.
KiMHaTa MaiicTpiB miJg OJHUM JaxoM 3i CKJIaJOM IIeMEHTy, mioma - 27,6 M’ 06'eM -116
M. Po3mipu 5,5%6,2.

Mamepianvnuii  cknad. Enexmpouex - opHomoBepxoBa OyaiBias, po3Mmipu
36,9%12,6%4,6 M, 3arampHa mioma 464,9 M. 3arampHHN 00'em 2139 M. OyHIaMEHT -
3a/1i300€TOHH]I OJIOKHM, CTiHM IETJIsIHI OIITYKaTypeHi, HMEpPeKpUTTs 3ai300€TOH IUIHTH,
mijgiora OE€TOHHA, MOKPIBIA CyMiCHA, PYyJIOHHA O OITYMHIN MacTHII.

MarepianeHuii ckian - po3mipu 11,7*11,7. Ilnoma - 136,9 M%, 06'eM - 629,7 .
Enektporex - po3mipu 24,1%11,1. Tlnoma - 328,0 Mm%, 06'em - 1230,5 .

Cknad maznemumy - ogHoOmOBepXxoBa OyxiBis, po3mipu 18,3%9,5%6,1 m, 3aranpHa
mwroma 183,9 M°, 3arampHuil 00'em 1061 M. dyHaaMeHT 3ali300€TOHHI OJIOKH, CTiHH
HEeIJIsIHI OIITYKAaTypeHi, MEePeKpPUTTs 3a7i300€TOHHI IJIUTH, Migjora OeTOHHA, MOKPIiBII
CyMicHa, pyJIOHHA MO OITYMHii MacTHII.

IToxkexxHna HaBaHTara

'ymoBa abo mnmactukoBa obOmnarka kabeniB, IIMM, rymoBi cTpiuku KOHBEEpIB,
MeOri, OprTexHika, KOHCTPYKTUBHI eneMeHTH npumimens. HXP, BP, PP Tta inmmx
HeOe3neunnx pedoBuH B OyaiBmsax L[3® ne 306epiraeTncs.

Cucremu 3a0e3nmeyeHHs MOKEKHOI Oe3neKH

ABTOMAaTHYHOI CHCTEMHU TNoOXexoraciHHs B OyxiBmsax L[3® ne mnependaueHo.
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ABTOMATHYHOI IOKEXHOI curHamsamii He wMae. Bormeracuuku BII-5Y, BBK-5

3arajJpHOI0 KiMbKicTIO 31 mIT. 3HAXOAAThCA y NPHUMILICHHI aKTOBOI 3ailu, KaOiHeTi

AUpPEKTOpa, MaliCTepHsIX, IPUMILIEHH] YeproBOro Ha MepuIoMy MoBepci.
XapaKkTepUCTUKH iHKEHEPHOro 00J1aJiHAHHSA

Enepronocrauanns L[3® 3gilicHioeTsca Binm TpanchopMmaTOpHOi MiAcTaHLii, A€
BCTaHOBJIIEHO JABa TpaHchopmaropu motyxHicTio 18000 kBa i nBa TpanchopmaTopu
noTyxHicTio 1000 xBa, siki mpu3HaueHi 175 )KMBICHHS CUJIOBUX HABAaHTAKEHb HAIMPYTOIO
6 kB, 380 B Ta ocBiTnioBanpHUX HaBaHTaXeHb Hampyroto 220 B. XXusnenus migctanmii
3MiiicHIOETHCS BiJ 1BOX BBOAIB 6 kB mincrannii maxtu im. JI.C. Koporuenko. KepyBanus
CHUCTEMOIO EHEepPromocTayaHHs 3AIHCHIOETHCA 3 PO3MOALIBUMX mpuctpoiB (mami PII), saxi
3HaXOJATHCS Ha KOXHIM mo3Hauli ocHOBHHX Oynisens L[3®. TpaunchopmaTtopHa
MiJICTaHIlis PO3TalIOBaHa 3 MiBHIYHOI CTOPOHH ['0JIOBHOTO KOpIIyCY.

VYci HeoOXiHI TEeXHOJOTIUHI omeparii 3 eleKTPOCHeprie€, B Oyab-aKuil yac noow,
BUKOHY€E YEPTOBi €JIEKTPUKHU 00'€KTY.

T'onoenuit kopnyc - enextponoctadyaHHs HaBaHTaxeHb 220-380 B rosoBHOTO
KOpIyCy 3IiMCHIOETBCS Biag 00'ekToBO1 mpuOymoBaHoi TpaHchopMmaTOpHOI miAcTaHIl 3a
JIOTIOMOTOI0 JBOX BEPTHUKAIbHUX MMHUHO mnpoBoAiB 0,4 kB, ski mponsraioTs uepes
Mi36MHUN KOPUAOpP 1 PO3TAIIOBAHMX BEPTHUKAIBHO O CXOMOBOI KJIITHHU MiBHIYHOI
cTopoHu OyniBmi. J{ng eneKTpOXMBIEHHS CHOXHBayiB ['0J0BHOTO KOpmycy A0 pobortu
3amydeHi JBa cuinoBux TpaHchopmatopu 6/0,4 kB, moryxuictio 18000 xBa koxHui,
tuny TM-18000. ’KuBnenHss oOliagHaHHA 3MOHTOBAaHO TAaKMM YHMHOM, IO Tepeadadae
[EHTpaji30BaHe BIAKIIOUECHHS KOXKHOI MO3HAYKU 3 PO3MOALIBUMX MYHKTIB. Yci HEOOXiaHi
TEXHOJIOTIYHI omepamii 3 eleKTpoeHeprielo, B HoOWil dYac 100U, BUKOHY€E YEPTOBHI
enektpuk o00'exkty. JCB - enektponmocrauanHs HaBaHTaxeHbp 220-380 B JICB
3MificHIOEThCS  Big 00'ekTOBOi mpuOymoBaHoi TpaHchOpMaTOpHOI miAcTaHmii 3a
JIOTIOMOTOI0 TphoX MOBiTpsiHUX KabemiB 0,4 kB. lns enextpoxusnenHs cnoxupadiB JJCB
10 poOoTH 3anydeHi ABa cuioBux Tpanchopmartopu 6/0,4 kB, moryxkuictio 18000 xBa
kokaui, tumy TM-18000. JKuBnenHs oOnagHaHHSA 3MOHTOBAaHO TaKUM YHHOM, IO

nepeadadae HEHTPaNi30BaHe BIAKJIIOUEHHS KOXXHOI MO3HAYKH 3 PO3MOAIIbYUX ITYHKTIB.

VYci HeoOXigHI TEXHOJOTIYHI omepalii 3 eleKTpOoeHeprielo, B JI0O0ui yac m06w,

BUKOHY€ YEpProBUM MepcoHasl 00'€KTY.
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Paoianvni  32ywgyeaui - 11 €IEKTPOINOCTAYAHHSA CHOXHUBAYIB  paalajdbHUX
3rymryBadiB mpuiiHATO TpaHchopmatop 6/0,4 kBa, motyxnuictio 1000 xBa TM-1000,
AKUW 3HAXOAUTHCS B 00'€KTOBIH mpuOyaoBaHiil TpaHcHOpPMATOPHIN MiACTAHIII].

VYci HeoOXigHI TEXHOJOTIYHI omepamnii 3 eleKTpOoeHeprielo, B 00Ul yac g00w,
BUKOHY€ YEpProBUI MepcoHasl 00'eKTY.

Hasanmasicyeanvhuii nyHKm - €JIEKTPONOCTAYaHHS HABAHTAXKYBAJIbHOTO MYHKTY
3nificHIOEThCS  Big  0o0'exkToBoi  BOymoBaHoi  TpaHchopMmMaTOpHOi  MmiACTaHII.
EnexTpoxuBieHHs 3MOHTOBAaHO TakKMM YHHOM, IO THepeadadae  MOXKIUBICTD
BIIKJIOUYCHHS HABAaHTAXXEHb KOKHOI MO3HAYKU OKPEMO 3 PO3MOIINbYUX MYHKTIB.

VYci HeoOXigHI TEXHOJOTIYHI omepamnii 3 eleKTpOoeHeprielo, B 00Ul yac g00w,
BUKOHY€ YEpProBUM MepcoHasl 00'eKTY.

Omnanennsa OyxaiBens L[3® BoasiHe BiJI KOTEIHHOI HA TBEPIOMY MAaUBI.

3azanvHo0OMIiHHA  BeHMUNAUIA

BenTunsmis TroJoOBHOrO KOpOyCy - NPUIJIMBHO-BUTSKHA 3 TNPUMYCOBUM
MEXaHIYHHUM CIHOHYKaHHSM 3a JIOIOMOTOI0 MPUIIMBHOTO  BEHTHIATOPY, SKHIM
BCTaHOBJICHO Y BIKOHHOMY OTBOpi Ha mo3Hay1i +16,8 M.

Bentmmsnis JACB - [OpuniamBHO - BUTSKHA 3 MPUMYCOBHUM MEXaHIYHHUM
CHOHYKaHHSM 32 JONOMOTOI0 TPHUIUVIMBHOTO BEHTHIATOPY, SKHH BCTaHOBJIEHO Y
BIKOHHOMY OTBOpi Ha mo3Hauli +8,5 M.

B immmx OynmiBnsax Tta cmnopynax L[3® Bentwmsmis mpuponns. [azy y OyaiBisax
L3® e Mmae.

Buympiwune eodonocmauanun

BHyTpimHe mpoTHHOXEXHE BOAOMOCTadYaHHS 3a0e3MeuyeThCad 3a PaxyHOK ABOX
T'iJIOK BHYTPIIIHBOTO MPOTUIIOKEKHOTO BOJOTOHY.

O6'exToBa cucTeMa BOJOINOCTaYaHHS TYMNUKOBAa. BHYTpilHE BOAOMOCTaYaHHS
3nificHIOETHCS B 54 mokexxHUX KpaHiB 0 51 MM BCTaHOBICHHX Ha MPOTHUIOKEKHOMY
BOJIOTOHI, po0o4uii THCK B cuctemi 3,8 aTm. (SKWil MOXHa MiABHINUTH a0 5 aTtMm.). Ha
OpUBOJAX CTPIYKOBUX KOHBEEPIB BCTAHOBIICHI BOJSHI 3aBiCH.

B pasi aBapiitHoro BigkitoueHHs enekTpoeneprii L[3d mae pesepBHuii 3amac Boau
32 paxyHOK 0aKy MOXEXHOi BoaM eMHicTio 80 M° , sIKMii BCTaHOBIEHO y ['OJNOBHOMY

KOpIyci Ha HalBuIii mo3xnavui +37,8 M.
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HeoOxignuit THCK Ta mojgaya BOAM 3a0e3MedyeThCcsl MiJBUINYBAJTbHOIO HACOCHOIO
cranuiero. Cranmis mae pobouunit Ta pezepsuuit Hacocu [ITHC 300/240, axi BCTaHOBJICHO B
panianeHOMy 3rymryBadi Nel emmictio 1328,2 m.

[TinBuimyBanbHi HacocHI cTaHIii 3a0e3medeHi OCHOBHUM Ta PE3E€pPBHUM
KUBIEHHSAM. EHepromocrayanHs 31HCHIOEThCS Big BOygoBaHOT TpaHC(hOPMATOPHOI
MiCTaHIii, e BCTAHOBJIEHO YOTUPHU TpaHchopmaTopa notyxHicTio 1000 kBa xoxxuwMil.

VYci mokekHi KpaHM YKOMIUIEKTOBaHI CTBOJOM moxexHuM «PC-50», pykaBom
noxexHuM 0 51 mm, poxuuoio 20 wmetrpiB. Bcei moxkexxHi kpaHu oOnagHaHHI
3'€JTHYBaJIbHUMU T'OJIOBKaMU THUITy «bormaHoBay.

bing BigaineHHs NPHUBI3HOTO BYTLLIA pO3TAalIOBaHi JBa MOKEKHUX BOJOMMHUIIA MO
250 M.

Micya po3mauty8anna NONMCEHCHUX KDPAHIE MO OCHOBHUM 0Y0ienAM

Henrpansuuii kopoye (15 TIK):

[Tisniuanii cxomosuit mapm (6 T1K)

- MOXEXKHI KpaHW PO3TAIIOBaHI B CXOJOBHX KIITHHAX BiAMITOK +3,6; 12,6;
16,8; 21,0; 25,2; 29,4m.

[Tisgennnit cxomosuit mapm (9 1K)

- TOXKEXXHI KpaHW PO3TAllOBaHI B CXOM0BHX KiiTuHax BiamiTok +0,00; 4,2; 8.4;
12,6 16,8; 21,0; 25,2; 29.,4; 33,6 m

- | moxexHUW KpaH Ha no3Hauui +33,6 m.

JlpoOunpHO-copTyBadbHe BigauaeHHs (8 11K ):

IlenTpanbHuii CXOMOBUK Mapll

- MOXEXKHI KpaHW pO3TalloOBaHI B CXOXOoBHX KiitTmHax Biamitok +0,00; 8,5;
12,0; 16,0; 22,5

- | moxxexXHUM KpaH 1 nmo3Hauil +22,5 m;

- 2 MOXEXHUX KpaHU Ha mo3Haull +8,5 M.

byniBig gaBaHTaxkyBajgsHOro nyekry (2 IIK):

- MOXKEXKHI KpaH! PO3TalIOBaHI B CXOJOBUX KIITHHAX +7,0; 11,2 m.
Takox IIK posramoBani:
- 1 moxexXHU KpaH Ha siMax MPUBE3EHOTO BYTLIIS;

- 7 MOXEeXHUX KpaHiB Ha JaHII CTPIYKOBUX KOHBEEPIB BiJ SIM NPUBE3CHOTO

Apk
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Byrimns go [ICB

- 3 MOXEeXHUX KpaHH Ha rajepei BiJl TOJOBHOTO KOPIYCY HAaBaHTaXyBaJbHOTO
NyHKTY.

3o06nimne 6o00onocmauanns

30BHINIHE BOAOMOCTa4YaHHS 3a0e3MeUyeThCs 3a paxyHOK 11 MOXKeXHUX TigpaHTiB
(mami III") - TIT-71 - TII'81 (cxema kinbleBa, miameTp 150 MM), BomoBifmada Mpu TUCKY
B Mepexi 4 atMm. ckianmae 95 n/c.

Takox nns mikBimamii TOXKeXi, aBapii TOIIO MOXHA BUKOPUCTATH BOJAOMMHU
IIJJAMOBHUX BIJACTIMHHMKIB 3arajpbHoI0 €MHIicTIO 4412,0 M. BigHoBIeHHS piBHS BOOU Yy
BOJIOIIMax BHUKOHYETbCS 3 BHYTPIIIHBOI'O TOCIOAAPYO-MUTHOTO BOJOTOHY 00'€eKkTa B
T00uii yac 3a yMOBHU HasiBHOCTI €JIEKTpOeHeprii Ha 00'€KTi.

Haiionuscui  0xcepena npomunodsceincnozo 6000nOCMAYAHHA:

[Tpamrorounx JKepen MPOTUIIOKEKHOTO BoaomocTadyanHs B paaiyci 500 m - HeMmae.

B pa3i BuHUKHEHHS MOXexi, aBapii, Tomo, Ha 00'ekTi, mpuOyBarO4i MiAPO3ALIH
JICH B mio6uii yac no6u 3ycTtpine oOCIyroByrO4Hi mepcoHan 00'€KTy Ta 3a BKa3iBKOIO
ctapmoi mocagoBoi ocobu JICHC BukoHae Bci HEOOXiJHI - TEXHOJIOTIYHI omepamii 3
oOnmagHaHHSAM (3HECTpYMJICHHS TMIO3HAYKH, [iNAHKHA, OyAiBii), HagacTb MOBHY Ta
IOCTOBipHY 1H(OpMaLi0 TPOo MicIe MOXKEXKi, MOXKIUBI IIJIAXU PO3MOBCIOKEHHS MOXKEXKI,
HasBHICTh Ta KIiJIBKICTh IIOJAEH MICI 1X MOXJIMBOTO 3HaxomkeHHs. [loOmu3y sm
IPHUBI3HOTO BYTiIS € 2 MOKEKHUX BOJOMMHINA, MICTKICTIO 250 M’ KOXKHHIA.

Bioomocmi npo winaxu esaxyauii

[Tpn moxexi Ha mo3Hauli +33,6 M ['0JI0BHOrO KOpIyCy PO3MOBCIOKEHHS UMY
BiI0yBaTUMETbCS MO TEXHOJOTIYHMM IMpOpi3aM Ta IO CXOJOBUX KIITHHaX Ha BHUIIE
po3TamoBaHi moBepxu. ToMmy eBakyamilo JroAeil, B mepuly 4epry, HEOOXiqHO
3M1MCHIOBATH MO CXOJaM, SKi pO3TalIOBaHI Yy 3axigHid YacTuHi Kopmycy. Micus
NONEPEAHBOTO PO3MIIICHHS €BaKyHOBAaHMX MaTepiaJbHUX LIHHOCTEH BHU3HAYEHO HAa
BHYTpimIHbOMY aABOpi ['omoBHOro kKopmycy. OXOpoHy eBakyilOBaHHX MaTepialbHUX
[IHHOCTEH MOUIJIBHO 3a0€3MeUnTH 3a JAOMOMOT0I0 00CIYroBYyIOUOro nepcoHaty (padpuku
Ta cmiBpoOiTHUKIB Mimimii. HeoOXigHy KIiTbKICTh CHJI [IJI TPOBEACHHS eBakKyarii
BcranoBitoe KI'TI, BpaxoByroun 00CTaHOBKY Ha MOMXKEXI.

Xapakmepucmuka 3anacHux wisaxie esakyayii ma psamyeamis.

-
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Y TonoBHomy kopmyci, OyxiBmi JCB Tta HaBaHTaxyBaJbHOT'O NYHKTY JUIS
eBakyalii jgrofell mepenbadeHi MO JBI CXOJOBUX KIITHHU. B 1HIIMX OJHOMOBEPXOBUX
OyniBnsax ta cnopynax L[3®d mepenbGauyio OCHOBHI Ta 3amacHi BUXOJU.

BcraHoBieHHA KONMIHUATUX MiAMOMHHKIB Ta aBTOApPaOMH MOKIHWBE Ha TBEPIAOMY
HOKPUTTI (acagHoi Ta BHYTPIIIHBOI CTOPiH Oy/iBENb TOJOBHOTO KOPIYCY.

JluMoBHUIalIeHHS 31 CXOJOBUX KIITUH MOJXKJIHMBE 32 PaXyHOK PO3KPUTTS BIKOHHUX

popi3iB BUIE PIBHS MOXKEXKi, a TAKOXK 3a JIOMOMOT0I0 MPUYIMHOTO AUMOBCMOKTYyBaya.
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2. XAPAKTEPUCTHUKA TA AHAJII3 CIHEOU®PIYHUX OAKTOPIB
MNOKEXHOI HEBE3IIEKHU OB'EKTY

2.1. Oco0MBOCTI TEXHOJIOTIYHOTO MpoLecy

[TIpouec 30arauenHs Byrimwig Ha ¢adpukax MOOAINAEThCS Ha paAnx omepaumii [7].

Omneparii 00poOku, SKUM HiAAaI0Th Ha (adpulli TipHUYY Macy, MiAPO3AUISIIOTh Ha:

. OCHOBHI (BnacHe 30aradyBaibHi);
. MArOTOBYI;
. JTOTIOMIXKHI.

Bcei icHyroui, meToam 30aradueHHs 3aCHOBAaHI Ha PO3XO/JKEHHI y (¢i3uyHuX abo
(b13UKO-XIMIYHHUX BJIACTHBOCTAX OKPEMHX KOMIOHEHTIB KOPHUCHOI KOMAJINHHU.

I'poxouenna mae Ha MeTi MOJIN MaaWBa Ha PI3HOMAHITHI KJIAacH MO KPYMHOCTI
IMAaTKIB.

/pobinna Byriansg poONATH 13 METOI Kpamoro #Horo miAroTyBaHHS Nepen
30arayeHHsAM, a TaKOX /IS OJEp>KaHHS TOTOBOI MPOAYKIIl 3aJaHOTO CKIagy IO
KPYIHOCTI.

Jlo MOMOMDKHHMX oOmepamiii BiZHOCATh OOC3MUIIOBAHHS, 3HENIJAMIIIOBAHHS 1
30€3BOIHIOBAHHS BYT1JUIS.

Obe3nunieanna TONATAE Y BUIIICHHI 3 BYTULIA CyXHM 3aCO00M YacTOK MHILY
po3mipom 0-0,5 mMm. [0 omeparito poOasATh BiITyBKOIO CTpyMEHEM MOBITpsA. Buninenus
ApiOHMX YaCTOK BYTULIA HAa TPOXOTI 3a JONOMOTOI0O CTPYMEHIO BOJIM HA3MBAETHCS
3HEWNAMII08AHHA.

3neeo0n106ann NPOAYKTIB MOKpPOTO 30arayeHHs BYT1JLIS poOIIATH
pI3HOMaAHITHUMHU 3aco0aMM B 3alieKHOCTI BiJA KPYMHOCTI 0OpoOJIIOBaHOTO Martepiany.
Byrinns po3mipom 6inbimn 13 MM jJerko 30€3BOJHIOETHCS Ha TPOXOTax, B e€JeBaTopax i3
nephopoBaHMMHU KOBIIAMHU, a TaKOX y JApeHaxHUX OyHkepax. s 3HEBOJHIOBAHHS
ApiOHUX KJIaciB BYTLIJISA 3aCTOCOBYIOTH KpiM IepepaxoBaHUX 3ac00iB HeHTpU(DYTryBaHHS i
TEPMiUHY CYWIKY. 3HEBOAHIOBaHHA IHuIaMy 1 (JIOTallilHOTO KOHIIEHTpAaTy MoOJa€e
HaWOimpmi TpyaHocTi. Jlnma wmiei MeTH NpPUXOAUTHCA 3aCTOCOBYBATH CTajialibHE

3rymeHHs, QiapTpyBaHHs ab0 HeHTpUu(yryBaHHs, 1HOMAI TpUBajie BiJCTOIOBAaHHSA, a TAKOX

Apk
7

HVYI1I3V¥.4.2017.345.1ITBOT. PII3 1

Bum|Apkyw Mignuc Ne pnokym |OaTa




TEpPMIYHY CYLIKY.

Byenenpuiiom i nioecomoska gyzinna 0o 36azayeHHs

VY TUMOBHX CXeMax BiAJiJIeHb, AN MIATOTOBKH BYTULIA, ¢pabpuk nepeadadeHa Taxka
MOCHIAOBHICTh OMepamnii BiJ BYTJeNpuiioMy A0 Mepejadi BYTUIIs B TOJOBHUN KOPIYC:
BYIJICIPUIOM - BiJJiJICHHS METaJeBUX MpPEAMETIB 1 JepeBa - momnepenHs kiacudikaiis -
ApoOiHHS - aKyMyJIOBaHHA B OyHKepax - yCepeAHEHHS - Iepeaada BYTi/UIsl B TOJOBHHIMA
KOpIyc.

Po3BanTakeHHs BYrijiis abo Woro mpuiioM Bia maxTtu (po3pidy) - mepiia oneparis,
13 SIKOI0 TOYMHAETHCS TEXHOJOIIYHE MIATOTYBAaHHS BYI1UIS nepel 30araueHHsM.

Ha  Byrnesz0arauyBanpHuX  ¢abOpuKkax  BUKOPUCTOBYIOTHCS ~ Taki  3acobu

BYTJIEIPUHAOMY:

. Oe3mocepeiHLO BiJ IIAXTH 4Yepe3 CKIMOBUHM MiAiiiMad 1 KOHBEEPHUU
TPaHCIIOPT;

. y 3aJTI3HMYHHUX BaroHax i3 pO3BaHTAXXEHHAM iX Ha BYTiIbHUX sIMaX;

. y 3ATI3HUYHUX BaroHax i3 PO3BaHTAXEHHIM iXHIN
BAaroHONEPEKHUIaueM;

. [0 MYJBIONPOBOAAM Y Bl TAPONYJIbIIN;

. BiJl PO3THHIB B aBTOMOOIJbHOMY TPaHCIIOPTI.

JTOCTABKA BYI'LIIIA HA ®ABPHKY I HOrO IPHHOM

Koneeepnuii 3acié 1octaBKH 3aCTOCOBYIOTH NMPHU HEBENUKINA BiACTaHI MiX MIAXTOIO
(po3pizom) i pabpuxoio.

KouBeepHi ninii 115 nepeaadi Byriuis BiJ MIaXTH A0 BiAAUIICHHS, O[O0 MiATOTOBIIOE
Byriuig, 30aradyBanbHOi (aOpUKM 3BHYAHHO TMOMINIAIOTH Y 3aKpPUTHUX Talepesx.
['pannuHMil KyT HaxXmily CTPIYKOBUX KOHBEEpiB aist pspgoBoro Byrimis 20 , a nus
COPTYBAJIBHOIO KPYIHOTO - 18 .

[Tpu 3aniznuunomy 3aco6i nocraBku Byriuis mo nuisixax MIIC BUKOPUCTOBYIOTH
MmiBBaroHW BaHTaxomigiiManphicTiIO 60, 93 Ta 125 1. IIpoTe po3BaHTaXKEHHS TaKHX
BAaroHiB uepe3 JOHHI JIOKH, L0 BIJYMHAIOTHCA MiJ KyToM Haxuuy 22-30°, yTpyaHeHi,

0COOJIMBO MPH HOTO MiABUIICHIN BOJIOTOCTI.

Apk
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[Ipuitom Byrinms

13

3aCTOCYBaHHSAM CTalllOHAPHUX BAroHOMEPEKUIAUiB,

1o

nependavaeTbcsa Ha HOBUX (paOpukax, HailOinbIIe epeKTUBHHM i3 MOTIAAy MexaHizarii

pPO3BaHTaXyBaJbHUX POOIT.

BUJ/[AJIEHHA 3 BYI'ULIIA CTOPOHHIX IIPE/IMETIB

JUist BuganeHHs 3 Tipchbkoi MacH, 1m0 HaAXOAUTh Ha Byrie30aradyBaibHi Qadpukw,

METaJIeBUX MPEIMETIB 3aCTOCOBYIOTH CIellialbHE YCTaTKyBaHHS, IO BIAAUISIOTH 3a1i30.

TPAHCIOPTYIOTh BYTULIA 3 NPUUMAIBHUX SM,

VYcTaTKyBaHHS, IO BiAJiJIA€ 3a1i30, BCTAHOBIIOIOTh Ha MEPUIMX KOHBEEpaAX, IO

1 SBIAIOTH COOOI0 E€IEeKTPOMArHiTHI

cucteMu. JKUBIeHHS OOMOTOK €JEKTPOMArHiTiB, IO BIAIUISIOTH 3a1i30, 3MIMCHIOETHCS

NOCTIHHUM cTpyMoM Hampyroio 110 abo 220 B yepe3 BumnpsMHi IpUCTpoi.

IIONIEPE/IHA KIIACU®IKALIIA 1 /IPOBIHHA

[Tpu BuOOpPI KPpyHmHOCTI BYTLLIA, IO HAAXOAUTH Ha 30aradyeHHs, OpPi€HTYIOTHCS Ha

MaKCHMaJIbHO MOKJIMBY BEPXHIO MEXY, NPAKTHUYHO MPUINYCTUMINA MO KOHCTPYKTHBHHX 1

TEXHOJIOTIYHUX MOXKJIHBOCTIX 36araquanLHoro YCTAaTKyBaHHA.

[Tonepeans knacudikamiss psAOBOro BYTiIS Ha 30aradyBanbHHX (GadpuKax, 10

30arayyioTh KOKCiBHI BYT1JUIS B BiACaJ)KyBaJIbHUX MalIMHAX, MPOBOAUTHCA MO KPYMHOCTI

100, 125 a6o 150 mm. Ilpu 36arayenHHi BYTiJIS 1 aHTPALUTIB Y BaXKOCEPEIOBHIIHHUX

cenapaTtopax - 300 MM, a y Bigcaguux mamuaax Tunmy OMA - 150, 200 1 250 mm.

Jlist monepenuboi knacudikamii psagoBOro BYTiLIA 3aCTOCOBYIOTh T'POXOTH Pi3HUX

THUIIIB:

KOJOCHHUKOBI;

BaJIKOBI;

BiOpaliiiui;

AT HAPUYHI.

[Ticnsa monmepenupoi kiaacugikamii Byrijuisl MOTpaIuisie Ha aKyMyJIIOBaHHS PSIIOBOTO

BYT 1S HKepax. AKyMyJslis - MOPOIeC HAKOMUYCHHS BYTUIISA IS HeYeHHs
yri y OyHKepax. AKyMyJmsmi olleC HakKomuye yri 3abe3neue

HOpMaJIbHOT poOOTH 30arauyBanbHOl (aOpUKH.

Ha ByrnesbarauyBanbHux (aOpukax BUKOPUCTOBYIOTH MNPSIMOKYTHI OyHKepa 3
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nipaMiianbHUMU a00 TMOXUJIUMH AHUIIAMU 1 HUIIHAPUYHI JO3MPOBOYHO-aKyMYITIOI0Ui

OyHKepa CHJIOCHOTO THILY.

VY BYTiNIbHIMl IPOMHUCIOBOCTI B AKOCTI TUMOBUX MPHUHHATI OyYHKEPH CHIOCHOTO THUITY

nBopsanHi giametpom 12 M, mictkicTio 2500 a6o 1600 T B 3ay€XHOCTI Big iXHBOI BUCOTH.

Jnst ¢abpuk i3 MEHIIO MOTYXHICTIO MO KINBKOCTI BYTUIISA, IIO YyCEPEAHIOETHCS

3aCTOCOBYIOThCS OyHKepa aiameTpoM 9 M, mictkictio 1000 T.

Posmonin Byrimis mo OyHKepax MpPOBAaIUTHCS PEBEPCHUBHUMH MNEPECYBHUMHU

CTPIYKOBUMH KOHBEEpPAMH UYOBHHUKOBOTO THUIY, piAlie CTPIYKOBUMH KOHBEEpAMHU 3

NEepPEeCyBHUM PO3BAaHTAXKYBAJIBHUM Bi3KOM.

Po3BanTaxkeHHss BYrijis i3 OyHKepiB 3AiiCHIOETHCS enekTpoBiOpaTopamu abo

XUTHUMHU XHUBUJIBHHUKaMH.

JUist 3MeHIIeHHs 3ApiOHIOBAaHHS 3aCTOCOBYIOTH NMPHUCTPOI, IO CIIyCKAIOTh BYTLIJIA,

AK1 TIPEACTaBIAIOTh COO0I0 KackagHi abo cripaibHi CIIyCKH.

Ha ByrneszbarauyBanpHux @Qabpukax OiNbII THOMMPEHI CcHipadbHi CIOYCKH, 3a

JOTIOMOTOI0 SKUX 3a0e3MeuyeThCs 3aBaHTaXXEHHS OYHKEpiB MpaKTUYHO Oe3 mepemnasis.

CripanbHi

CIIyCKH

METaIOKOHCTPYKIIiH.

BCTAHOBJIIOIOTH IO LEHTpi OyHKepa 'y BHAI

I'POXOYEHHA BYI'LUUIA

MIBICHUX

I'poxouennam (puc. 2.1) Byrinns Ha3UBaOTh Mpolec kiacudikamii BYriuis Ha

MOBEPXHSX, MO MPOCiBalOTh (cuTax, mTaxerax). [lominm Byriyuisl Ha KjJachu Ha3UBAIOTh

Knacugikauiero.

BuxiaHe XuBneHHA

S
HagrparHum
NPOAYKT
MigrpaThui
NPOAYKT

Puc. 2.1 - [lpuHuun pob6oTu rpoxora
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[To TexHONOTiYHOMY MPHU3HAYCHHIO PO3PI3HAIOTH Taki BHAM TPOXOUYECHHS:
MOTEepPeTHE, M IT0TOBYE,0CTATOYHE, IOTIOMIXHE 1 30€3BOHIOIOUE.

Ilonepeone cpoxouennsa - BiAAineHHs 3HAYHUX MIMATKIB BiJ pPSIAOBOTO BYTIJIISA
17151 IXHBOTO HACTYIHOTO PO3/piOHEHHS.

Iliozomoeue cpoxouennsa - TOAIN BYTUIIS HAa NOPOAYKTH, NpHU3HAYEHI s
HAacTYIHOTO 30arayeHHs (ONpalOBaHHA).

Ocmamoune zpoxouennsa - TOIIN BYTIJUIS Ha KJIacH KPYMHOCTI, PO3Mipu 1 SKICTh
AKUX BIAMOBIJAIOTH CTaHAApTaM 1 SKUM NPUAATHI I BUKOPUCTAHHS B SKOCTI TOTOBOI
MPOAYKITIi.

Jonomixcne zpoxouenna - BUIINCHHS APIOHUIN mepea po3apiOHEHHSM abo mepen
BIIMPAaBJICHHAM COPTOBOI'0 MajJMBa CIOKHWBAavaM.

36e3600n1010ue 2poxouenna - BUIAICHHS OCHOBHOI MacH BOJH, IO yTPUMYETHCA
B 00po0OnroBaHOMY MaTepiami, a TakoX BIAJMINIEHHS CyCHeH3il W 3HelIaMJIIOBaHHS Ha
rpoOXoTax.

Ha II3® peanizoBaHo Mokpe abo TiIpOTPOXOUYEHHS - 13 3aCTOCYBAaHHIM Yy SKOCTI
00poOHOTO cepenoBHIa CHELialbHO TOoJAaBaHOi BoaW. TakuM YUHOM, 3a0e3MeuyeThes
3HEMWJICHHS poOOYOro cepeqoBUIIA Ta BUKIIOUYEHHS BUHUKHEHHS MUJICBUX CyMiIlIel, 110
B CBOIO 4Yepry, BHUKIIOYa€ BUHUKHEHHS IMOXEKOBUOYXOHEOE3MEUHNX KOHIEHTpaLiil
BYT1JIBHOTO THILY.

Tiopozpoxomu 1I'T'J12 1 I'TJI3 mpusHayeHi I8 MOKPOTrO MiJTOTOBYOTO I'POXOUECHHS.
I'aporpoxot I'TJI1 na Biaminy Bixg rpoxoty I'TJI2 He Mae mig pemeToM AYroBUX CUT IS
3HENIIaMyBaHHA  MiATpaTHOTO  Hponaykry. llepeBarm  riAporpoxoTiB -  BeJHKa
nponyktuBHicTh, Bucokuit KIIJ (mo 95%), mpoctora KOHCTpYKWii 1 BIACYTHICTH
AVHAMIYHUX HaBaHTa)XCHb Ha (pyHIaMEHT.

[HepuiliHuii TPOXOT CKIAMAETHCA 3 IMOXMUJIO PO3TAIIOBAHOTO Kopoba i3 cuTamwy,
nebanaHcHOro BiOpo30ymaKyBauamMu, NPYKUHHUX aMOPTHU3aTOPiB, €JIEKTPOABUTYHA 1
KJIMHOPEMEHHOi mepenayi. Ha aMmimiTyqy rpoxoTy MO’KHA BIUIMBATH, 3MIHIOIOUH Macy
nebamnancy abo TMOJOXKEHHsA #oro HeHTpy Baru. [HepuiiiHi rpoxoTtu 3 AeOaraHCHUM
BiOp030yIKyBaueM BUITYCKAIOTh JIETKOTO 1 BaXXKOT'O THITIB.

I'poxomu inepuyiini neckoco muny I''1JI42 1 TJI43 MOHTYIOTH Ha HPYXUHHHUX
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omopax abo miaBickax. I'poxoru ['MJI42 1 I'MJI43 3acTOCOBYIOTH I HiATOTOBYOTO M
OCTaTOYHOTO I'POXOYECHHS BYTIJUIS 1 aHTPAILIMTIB.

I'poxomu inepuyinni eaxckozo muny I'MT51 1 TUT71 MOHTYIOTH Ha HPYXKUHHUX
omopax abo migBickax. [poxotrm tumy [UMT 3actocoByloTh [ MNONEPEAHHOTO
I'POXOYCHHS.

I'poxomu inepuiiini camobanancysanwvhi neckoco muny TVCII mpusznadeHi s
30€3BOJJHIOBAHHSA, 3HELIUIAMYBaHHS, MOKPOTO 1 CYXOro TpPOXOYEHHsS BYTIJUISI, a TaKOX
BIJIMMBaHHS CyCHEH3ii BiJ MPOIYKTiB 30aradyeHHs.

ByrineHa maca, mo mpoiinuia oOpoOKy Ha rpoxoTax MOJAE€ThCSA Ha ApoOapKu s
noApiOHEHHS.

[Ticns apobGapok BimOyBaeThcs TrifpaBiiuHa Kiacudikaiis BYTUIBHOI Macu Ta
IHIIUX JOMIIIOK.

T'iopaseniunoro knacughikauicro (puc.2.2) Ha3WBaOTh NPOIEC NOAUTY CyMimmi
ApiOHMX YAaCTOK HA OKpeMi KIacH IO IIBHJAKOCTI iXHIM MaAiHHA B MOTOKY BOJIH.
[NpapaBniuny kiacuikaiito 3aCTOCOBYIOTH JJIsSI BIAMIIGHHS HUIAMY BiJ ApiOHOTO BYTis
1 BU3BHAUYEHHS TPaHyJIOMETPUYHOrO CKiamy ApiOHoro Byrimiga. KpymHicTe maTepiany, 1o
miggaeTbess TiApaBimiuyHoi  kmacudikamii, He mepeBumye 13 wmm. [igpaBaiuny
KJIacudikamio 3AiIHCHIOIOTh B amaparax, Ha3UBaHMX T1APaBIIYHUMHU Kiacu(pikaTopamu, y

rOpU30HTAIBHOMY, BEPTUKAIbHOMY a00 KPUBOJIHITHOMY MOTOKY.

TexuiuMa Boga
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Puc. 2.2 - Cxema riapaBiiunoro (ckpeOKoBoro) kiacudikartopa:

1 - BanHa, 2 - Opuskana, 3 - mubepHi npuctpoi, 4 - MaHuwr, 5 - cKpebok, 6-

Apk

HVYII3Y.4.2017.345.1ITBOT. PII3

Bum|Apkyw Mignuc Ne pnokym |OaTa 22




cuTo, 7 - OOKOBI ko0J100a.

Buxinna nynpna mnomaeThcs y BaHHY. BHachigok Oe3ynmMHHOTO HaIXOKECHHS
OyJIbIM y BaHHIM CTBOPIOETHCS BHCXIAHUN MOTIK. YacTKu KPYMHICTIO MEHIIE Tid
BiAanAThCS 31 3AMBOM uepe3 muOepHi mpuctpoi B Oiuni xkomoba. YacTku KpYMHICTIO
OimpIITiv OcigatoTh Ha MHO BaHHOI. llIkpeOku, HacamKeHI HA JAHIIOT, TPAHCTIOPTYIOTh iX
M0 JTHY 1 BUAAJSIOTH IO JKOJ00i.

Buxinna mnynbpma HagXOAWTh Yy TIAPONUKIOH TiJi THUCKOM 4Yepe3 IKUBIAUMM
natpy6ok. [lynbna B TiApONUKIOHI pyXaeTbCcs MO CHipadl yHU3, MOTIM, MIHMIOBIIM 0
BEpIIMHM KOHIYHOI 4YacCTHHM amapaTta, piAuHa, 0 3HAXOAUThCA OJIKYe OO0 oci
TiApOUUKIONHY, 30epiraroun oOepTanbHE MNPSAMYBaHHSA, 3MIHIOE HampsIMOK 1 HAJIXOIUThb
Haropy 10 3JMBajbHOTO marpyOka. I[loTik mymnbnu, mo 3HAXOAUTHCA B Oe3MOcepeHii
ONMM3BKOCTI 10 CTIHKU T1APOIUKIIOHY, HE 3MIHIOE HANpSMKHU 1 BUXOJAUTH 3 amapara depes
HIKHIN OTBIp.

Jlani TpOBOAMTHCSA 3HEBOJHIOBAHHS MPOAYKTIB 30aradeHHsA. 3HE60OHIO6AHHAM
(puc.2.3) Ha3UBAIOTh MPOLEC 3HUKEHHS YTPUMAHHS BOJIOTM B MPOJAyKTax 30arayeHHs. Y
KiHI[eBUX (TOBapHMX) TMpOAYKTax 30arayeHHs YTpUMaHHS BOJOTH TOBUHHO OyTH
J0BEJeHE A0 HOPM:

-y KOHIIEHTpaTi KOKCIBHOTO BYTiIA - 10 7% 3umoro i 8% ymiTKy;

-y KOHIIEHTpaTi €HEePreTUYHOro BYTLIIA - 10 9%.

Ha ByrnesbarauyBanbHX (¢abOpukax 3acTOCOBYIOTH Taki OCHOBHI METOIHU

3HCBOAHKOBAHHA:

IpeHyBaHHS - IPUPOJIHE CTIKaHHS BOJAU Mif AI€I0 CUJIM Bard Ha HEPYXOMHUX T'POXOTax,

B eleBaTropax i mradensx;

- ueHTpuyroBaHHS - 3HEBOJHIOBAHHS Y BIAICHTPOBOMY IIOJi, 3JifiCHIOBaHE B
nentpudyrax (puc.2.4) mo ¢QiapTpye i BiACaAUTEIBHOTO THILY;

- (¢inpTpyBaHHs (puc.2.5) uyepe3 MOPHUCTY MHEPErOPOAKY 3a JOMOMOTOI0 BaKyyMmMy Ha
BaKyyM-(iapTpax ad0 HAaATUIIKOBOMY THCKY Ha (iiabTpmpecax;

- TPOXOYCHHS - 3HEBOJHIOBAHHS IIiJ AI€I0 CHJIM Bard BOJM i BiOparrii;

- 3ryIEHHS - OCaJ)KeHHI Yy BOAl W VYIIUIBHEHHS oOcajaka, 3[1HCHIOBaHE B

PI3HOMaHITHOTO POAY BiACTIHHMKAX, 3TyllyBadax;

- OCaJ)KEHHS B T1JPOLMKIOHAX;

g
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CYWIIHHS - TepMiYHE 3HEBOAHIOBAHHA B CyIIapKaX Pi3HOMAHITHUX KOHCTPYKIIi.

3acTocyBaHHS TOro a0o0 IHIIOTO MPOLECY 3HEBOAHIOBAHHS 3aJI€KUTh B OCHOBHOMY

Bl KPyIHOCTI 1 TPaHYJOMETPUYHOTO CKJIaay MaTepiaiy Ajsl 3HEBOJHEHHS. J[peHyBaHHS

3aCTOCOBYETHCS

npu

3HEBOIHIOBAHHI

3HAYHOTO, IEHTPU(]PYTOBAHHS

¢binpTpyBaHHS 1 3TYLIEHHS - TOHKOTO MaTepiany.

Puc. 2.3 - 3HeBOHIOBaJIbHUN €J1€BATOP:

npioHOTO,

1 - mepdopupoBaHi KOBIIi, 2 - €NEKTPOABUTYH, 3 - peaykTop, 4 - 3y04yaTta mepenaua, 5

Puc. 2.4 - Cxema 1mrHekoBOi BiJcaJKyBaJbHOI HEHTPpUPYTHU

IBUHTOBHM MPUCTPii, 6 - 3BapHA KOHCTPYKIIis, 7 - JIOK JJIsl pEMOHTY, & -

3aBaHTAXYBaJIbHUN OTBIp, 9 - KOpIyC,

Bum

Apkyw

Mignunc

Ne gokym

Oata
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- potop, 5 - mHEK, 6 - mHeKoBUI Oapaban, 7 - mpuiimManbHa Kamepa, 8§ -
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pO3BaHTaXyBalbHUI OTBip, 9 - xuBNAua TpyOa, 10 - oTBOpHU y Oapabani

Puc. 2.5 - Cxema mocniioBHOCTI onepamniii ¢GilbTpyBaHHS Ha BaKyyM-(iIbTpi

"Vkpaiina"

Cywinnua eyzinnsa

Tepmiune cywinna - Tpouec BHUIAJICHHS BOJOTH 3 BYTUUIA 1 MPOAYKTIB
30arayeHHs MUIAXOM Ii BHIApW HpPH HArpiBaHHI IMX MaTepialliB rapsyuM MOBITPsM abo
AUMOBHMU Trazamu. HeoOXigHICTh y TEpMiUHOMY CYIIIHHI BYTI/UIS BUKJIMKaHa BHUMOTOIO
CHOXKMBAYiB J0 BiJIBAHTAXECHHS KOHILIEHTPATIB 13 BOJOTicTI0O He Ounbm 7 % y 3UMOBHIA
nepiona i 8-9 % y nitHii.

Cywapka - amapatr, y SKOMYy BigOyBaeTbcsl CyUIiHHA MaTepiamiB, TOOTO
OpraHi30BaHUN BiABIJ CYIIMIBHOTO areHTa, 10 MOTJIMHYB Mapu BOJOTH.

CymunbpHa yCTaHOBKA CKJIAJA€ThCs 13 CyIIapKH, JKepesia OJep>KaHHs CYIIHIbHOTO
areHTa (TOMKH), BEHTUIATOpPA-IMMOCOCA IJIA TOJavi areHTa 1 MepeMimeHHs Horo B
CymapKy 1 BHJAadi HOTO 3 HEl, CUCTeMHM OYMINECHHS BiJ MUYy BiANpanbOBaHUX rasiB, a
TakoX TPAaHCHOPTHOTO, 3amipHOr0, TATOAYTHEBOTO OONAaJHAHHA 1 KOHTPOJBHO-
BUMIPIOBAJIBHOI amapaTypH.

Cywunvnuii azewm - noBiTps ab0 AMMOBI Ta3u, MO B yMOBaxXx Oe3MOCEPEIHHOTO
31ITKHEHHS 1 TEMI000MiHY 3 BHCYIIYEMHM MaTepiajoM MOTJIMHAIOTh BUAAISIEMY 3 HBOTO
BOJIOTY.

Tennonocin - cepefoBulle, IO OJEPXKY€E BiJl 30BHINIHBOTO JKepeiaa HEOOXigHY

ISl CYIIIHHSA TeIUIICTh 1 mepefaroumii i BHUCYIIyeEMOTO Matepialy dYepe3 CTiHKY.

Apk

HVYI1I3V¥.4.2017.345.1ITBOT. PII3 5

Bum|Apkyw Mignuc Ne pnokym |OaTa




CywWunbHUN areHT 0JHOYaCHO € TEIIOHOCIEM.

CyMim cyxoro ra3y i BOASHOTO Mapy Ha3UBAIOTh 60102UM 2A30M.

Hacuuenuii 2a3 - BOJNOTHWI ra3, IO NpU JaHUX THCKY 1 TeMmIepaTypi MiCTUTb
MaKCHUMaJIbHO MOXJIUBY KUIBKICTh BOJISHOTO Mapy.

Bonozoympumannsa 2azy - Mmaca piiuau B 1 KT BOJIOTOI'0 HACHUYEHOTO Ta3y.

Macy BoJsHOTO Tapa B 1 M’ BOIOroro rasy Ha3HBAIOTb AGCOMIONHON 60102ICHIO.

Bignomennss  aOCoOmOTHOI  BOJOTOCTI  HEHACHYEHOTO  BOJIOTOIO  Ta3y  JIO
MaKCHUMaJIbHO MOXJIMBOI a0COIIOTHOT BOJOTOCTI ra3y MpH Ti€l )k TeMIepaTypi Ha3uBaloTh
BIJTHOCHOIO BOJIOTICTIO Ta3y.

Temnepatypy, m0pu KOTpoi BiJHOCHa BOJOTICTh Ta3y JAOPIBHIOE OJMHHIII,
HA3UBaIOTh TEMIIEPATypOI0 HACHUYEHHS, a00 TOUYKOIO POCH.

VY mporieci TepMIiYHOTO CYUIiHHS MOXHA BUIUIUTU TPH MEPioau:

- WiAirpiB Marepiany
- CYWIHHS 3 TMOCTIHHOIO 1HTEHCUBHICTIO
- CYWIHHS 3 IHTEHCHUBHICTIO, 10 3MEHIIY€ETHCS.

TpuBamicTe miAgirpiBy 3ajeXHUTh BiJl TOBLUIMHU MPOLIAPKY 1 TOJOBHUM YHHOM Bif
KPYIMHOCTI BHCYUIYEMOTO MaTepiany. Y mepiol migirpiBy iHTEHCHBHICTH CYIIiHHS
MIBUJKO 3pOCTa€e 10 Makcumymy. Lleil mepioa 3akiHUyeThCS BCTAHOBJICHHSAM pPiBHOBAru
MIX TEIJIOM, IO MOBIAOMIISETHCS MaTepialy, i TEIJIOM L0 BUTPAYAETHCSA HA BHUIAP.

[lepiog moCTiiiHOI IHTEHCHUBHOCTI CYHIIIHHSA XapaKTEPHU3Y€ETbCS 3MEHIICHHIM
KIIBKOCTI BOJIOTH Yy BEpXHbOMY MpoIIapKy wmarepiany. Bracmigok mnporo Bojora
BHYTpPILIHIX MpOIIAPKIB MaTepially MepeMillaeThCs OO IOBEPXHEBOTO MPOMIAPKY 1
0e3ynuHHO 3aMilllae BOJOTY, IO BUMapOBYETHCS.

[lepiog manmaro4oi IHTEHCHUBHOCTI CYIIIHHS XapaKTEPU3YETHCS BiJCTaBaHHIM
MIBUJKOCTI MEPEMINIEHHS BOJOTH 3 BHYTPINIHIX MPOIIApPKiB MaTepiady J0 HOTO MOBEpXHIi
BiJ MBUAKOCTI qu(y3ii BOJIOTH, 0 BUNAPOBYETHCS.

OCHOBHI UYMHHHMKH, IO TPUCKOPIOIOTH MPOIECH CYUIIHHA, - MiABULICHHS
MIBUJKOCTI CYIIUJIBHOTO areHTa, 301JbIIeHHS Pi3HMII TeMIepaTyp 1 napiiaJbHUX THUCKIB.

JUist cymiHHS BYTUIIS 3acCTOCOBYIOTH ©OapalaHHI cymapku, TpyOU-CyIIapKH,
CymIapKH 3 KHUIUISTYMM TPOIIapKoM. Y SKOCTI CYIIUJIBHOTO areHTra 1 TemIoHOCis

BUKOPHUCTOBYIOTh MPOIYKTH FOPiHHS TBEPAOT0 ab0 ra3omoiOHOro majiuBa.

g
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BiJIBAHTA)KEHHS HA TPAHCIOPT.

Bucymene Byrimis mnepegaeTbcs Ha BIOKPUTIM cKimaa ansd  YTpUMaHHA Ta

2.2.

XapakTepUCTHKa MOKeKOHeOe3MeYHUuX

MartepiaJjiB, Ki 00epTalOTbCH HAa BUPOOHHUUTBI

ByrinpHuii Ui yTBOPIOETHCS MPU HACTYNHUX BUPOOHMUMX omepamiax [7, 8]:

MYHKTaXx.

OypiHHI HIMypiB;

3aBaHTAXXCHHIO

Ha

Bi10010 BYTi/UIs KoMOaliHaMu i BHOYXOBUX poOoTax;

3aBaHTAXXCHHIO ByriJ’IJ’Iﬂ HaBaHTaXyBaJIbHUMHW MalllMHAMM;

TPAHCIOPTYBAHHIO BYTUIIs KOHBEEPAMHU;

BJIACTUBOCTEHl PEYOBHUH TAa

HAaBaHTAXYyBaJbHUX 1 PO3BaHTAXyBaJIbHHUX

['paHnuHO nOMyCTHMI KOHLIEHTpanii ByriibHoro nuiy [8, 9, 10]:

i, BMicT Bix 10% 10 70% HBOOKHCY KPEMHIIO - 2 MI/M;

nui, BMICT Bix 2% 1m0 10% mBookucy KpemHito - 4 MF/M3;

A1, 3MicT MeHII 2% JBOOKHCY KpeMHito - 10 Mr/v’;

Yunnuku, w0 énauearomv HaA eUOYX0GiCMb GY2iIbHO20 RNUTY :

BuGyxoBa KOHIEHTPALlisl BYTiIbHOTO MKy B 3BaXKEHOMY CTaHi Bix 16 - 96 r/M° 10

2000 /™.

Buxin nerkux pedoBuH - 15% i Oinbime.

BenukicTs 4acTHHOK TUy - 10 1 MM, YuM BOHa JApiOHimIa, THM HeOEe3MeUHIIIe.

TemnepaTypa 3aiiMaHHs ByrimsHOro mmty 750 - 850°C.

[HIBunkicte BuOyxoBoi xBuii 1000 m/cex.

HaitcunbHimuit Bu6yx npu konmenTpanii 300 - 400 /.

Ipu po6oti KoMOGaiina Ge3 3poNIyBaHHS 3allMiIeHa MOBITPs cKiagae 50 r/m’.

BiaknageHHs BYTiapHOTO MUYy MpU poOOTI MPOXIAHUIBKOTO KOoMOaiiHa cKiagae y

3a6010 - 600 /M’ B 100Y.

Ipu po6oTi ouncHoro xombGaiina - 900 /M B 106y.

Ha HaBaHTaXyBaJIbHHX MyHKTax (mepecumnax) - 100 r/m B 106y.

Bonocicms i 30nbnicms - yuM Oinblie BOJOTOCTI 1 30JbHICTH BYTULIA, TUM MU

Bum
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MEHII BUOYyXOHEOEe3NneuHHUil.

2.3. AHaJ1i3 MOKJIMBOCTI YTBOPEHHS TOPIOY0ro cepeioBHINAa HA BUPOOHHMUTBI

MinkonucnepcHU MU OEAKUX MiHEpadiB 3JaTHHI yTBOPUTH BUOyXoHeOe3meuHi
cymimi [7, 8]. BuOyXxoBicTh muily 3ajeKUTh BiJ HOTr0 AMCHEPCHOCTI, HAIBHOCTI KUCHIO B
cymimi, naertoHanii BUOYXy 1 IHIIMX YUHHUKIB. BuOyXOBICTP BYTIIBHOTO MHITY
HiJBUINY€TbCS 31 30IMBIICHHSIM BHUXOJY JIETKUX pEYOBHH. Mamno3oiapHe BYTULIS 3
BUX0J0M JeTkux Oinbiie 10 % e Bubyxone6e3neuynuM. Haitbinbimn BuOyxoHeOe3neyHUM €
nun pucnepcHictio 0,07-0,1 mm. ToHmwui nmwin MeHIT HEOE3MEYHUM, OCKUIBKH Mae
BEJIMYE3HYy MUTOMY IOBEPXHIO, sIKa OKHCIIOETHCS B MOBITPI IO HacTaHHsA BUOyXy, a
YaCTKOBO OKHCJIEHHUH (3ropinuii) MW HE MOXKe JaTu cuibHOro BUOYyXy. IIpucyTHicTh B
pobouiii aTMochepi BUOyXOHEOE3NMEeUHOro MIJIy MOK€ BHUKIMKATH HOro BHUOYX 1 TSAXKKI
HACJIAKH.

3a cryneHeM BHOYXOBOCTI MUJ PO3AUIAETHCS Ha TPU KIIACH:

I. Jlerko3aiiMucTi BUAM NWIY, B SKUX BiAOyBa€ThCAd MIBHAKE TMOMIUPEHHS
nonyM's. Jxepeno Temna i HUX MOKe OyTH HeBeluke (MOJyM's 3aCBIU€HOTO CIpHHKA);

II. Jlerko3aliMuCTI BHAM NWIYy, [OLIMPEHHS TMOJYyM's B SKUX BHUMAarae
BHCOKOTEMIIEPATypPHOTO JKepena Termiaa abo TPUBAJIOTro III0YOro JKepena;

III. Buau nuny, moayM's SKuX y BUPOOHHYMX yMOBaxX HE MOUIUPIOEThCA. BoHH
Majo3JaTHI YTBOPIOBATH B MOBITPi XMapy abo0 MICTATh BEIUKY KiTbKICTh HETOPIOYHUX
pedyoBuH. [lanpHuil mun crae BUOyxoHeOE3MEeUHUM, SKIIO HIKHSA KOHIEHTpaliifHa Mexa
#ioro BUGYXOBOCTi HE MepeBHIIye 65 T/M.

Ioxke:xoBUOYX0HEOE3MEKA BYTIJILHOI0 MUJY

ByrinpHuii mwn, 3aBUCIME B MOBITpI BUPOOHHYUX MPHUMILIEHb 30aradyBalbHHX
¢abpuk 1 copTyBaHb, HeOe3meyHUN BigHOCHO BUOyXoHeOe3meku. Bubyx numy
pPO3MOYMHAETHCA 3 JEeTOHalli (HeBeIUMKMU BHOYX rasy), MWJI, IIO BIAKJIABCSA paHIlIe,
HiTHIMA€ETHCA B MOBITPS, 3MILUIYETHCSA 3 HUM 1 BiIOYBAE€ThCSA CUIBHUN BUOYX.

Temnepatypa mnowaTky BuHOyXy MNpUONH3HO JOpPIBHIOE TeMIepaTypi 3alMaHHS
pedoBuHu nwiny (g ByrinsHoro nwty 700 °C), mpu Maniii TpUBaJIOCTI Jii TeMmeparypu.

[aTeHCUBHICT, BHOYXY MakcHMaibHA, SKIIO CHIBBIIHOUIEHHS KHUCHIO 1 TOproyoi

Macu B TMPOAYKTaxX TOpPiHHS BIAMOBiJAa€ CHIBBIAHOMICHHIO [Ji TOBHOTO 3TOPSHHS

Apk
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MPOAYKTIB B CYMIiIIi.

[Tin wac BuOyXy BYTiJIBHOTO MUY BUIINAETHCS BEIUKA KIMBKICTh OTPYHHUX Ta3iB
(oxcuay BYTJIENI0), SIKI TAKOXK € Bpa)Kart0UUM YMHHHUKOM.

BuOyxoBi BIacTUBOCTI MHWIY XapaKTepHU3YIOThCA HIDKHBOIO 1 BEPXHBOIO
KoHueHTpaniiaumu mexamu Budyxosocti (HKMB i BKMB), saxi BupaxkaroTbcs B rpamax
Ha METp KyOi4HUM.

HuwxHa KoHUIeHTpaniliHa Meka BHOYXOBOCTI BYTiIBHOTO MWy - MiHIMaJbHa
KOHIICHTpAIlil MWJIOMNOBITPAHOI CyMimm, mpu AKiM §Oun  31aTHUA  BUOyXaTu BiA
30BHINIHBOTO JIKepeNla TEIUIOBOi EHeprii 1 MOUmMPIOBAaTUCA TOPIHHSA 1O BChOMY
3anmuieHoMy 00'eMy. 3ajeXHO BiJ BUXOAY JIETKHMX PEUYOBHH 1 BMICTY 307U 3MIHIOETHCSA
Bix 12 no 45 r/m 1 Ginpiie; npu yTpuMaHHi B atMmocdepi 1% Merany 3HmKyeTbes 10 6-23
/M.

Makcumanbauii epexT BUOYXOBOCTI gocsraeTbcsa npu BMicTi B moBiTpi 300-400 r/
M’ BYTiIBHOrO NIy, HOJanbile 30inblIeHHs KoHHeHTpauii mwry mo 900-1000 r/m’
BUOYXOBOCTI iICTOTHO HE 301JbIIYE.

JUist HailHeOe3MeuHINoro BYTUIBHOTO MUY HUXKHS MeXa BHOYXOBOCTI JOPIBHIOE
10 r/m.

JUiss mopiBHSAHHSA, MeXa BHOYXOBOCTI NHIYy JA€sIKUX BHOYXOBUX pEYOBUH

CTaHOBHUTA:
- TpoTui - 42 T/M’;
- rekcoreH - 31,5 r/m’;

- amoHiT 6)KB - 14,9 r/v’.

BepxHs koHIEHTpaliiiHa Meka BHOYXOBOCTI MUY - MaKCHUMajlbHa KOHIICHTpAIlis
NUJIOMOBITPSAHOT CyMilli, BHUINE SKOI MW BXe HE 3MaTHUM BUOyxatu. [l BYrijgpHOTO
ity craHoButh 2000-3000 /7’

HeGe3neynuM € He TiNbKM MWJ, SKUM 3aBUC y NPUMINICHHI YW MOBITpi, ane i
BiIKJIaJIeHUN HA MOBEPXHI 00JIaHaHHS, CTiH, CTEJNi, TOMY IO MiJ BIJIMBOM MOBITPSHOTO
NOIITOBXY a00 IHIIMX YMHHUKIB BiH MEPEXOAUTHh y 3BAXKEHUU CTaH 1 BiAOyBaeThCs Apyra
¢da3za BUOYXY.

daxkTopHu, 0 BIUVINBAKTH HA BUOYXOBiCTh BYIiIbHOTO NHJIY

Ha BuOyX0BicTh BYTiJIBHOTO MUY BIUIMBAIOTH Taki YMHHUKH [7, 8]:

g
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1. Buxio nemiwouux peuosun. BuOyXOBiCTh BYTIIBHOTO MWy MiJBUINY€ETHCS 31
30UIBIIEHHSIM BUXOJY JETKMX PEYOBUH. BuUXia JeTIOYMX pPEYOBHUH 3alI€KUTHh BiA cTafil
MeTamop(di3My BYTiIIs 1 KiIBKOCTI B BYTUIIl a30Ty, CipKW, BYTJIeL0, BOAHIO. [lun
aHTPALUTY BBAXKAETHCS HE BUOYXOHEOE3MEUHUM.

[Tun moxe OyTu BUOyXOoHEOE3MeYHUM 1 IPU MEHIIOMY BUXOJ1 JETKUX PEUOBHH.

2. Kpynuicms uacmunox BIIWBa€ Ha BUOYXOBICTh NWITY, TaK SIK 31 3MEHUICHHAM
pPO3MipiB YaCTHHOK 3pOCTa€ iX MUTOMA MOBEPXHsS, TOOTO MOBEPXHS 3ITKHEHHS MHHIY 3
noBiTpsM. BcranoBneHo, mo HaiOinpm BuOyxoHeOe3neuyHuM € muin po3mipom 0,07-0,10
MM (70-100 mkwm). Binbmn TOHKMH NUI MEHII HEOE3MEUHUM, TOMY IO HOro BelHYe3Ha
NUTOMa TOBEPXHS OKHCIIOETHCA B TMOBITPI 10 HAcTaHHS BUOYXy, a YacTKOBO BKe
OKHCIICHUN (3TOopisia) MU HE MOXKE JaTHU OibII CHJIBHOTO BHOYXY.

3. Konyenmpayia @yeinbHoco TUIAy B TOBITPi, TakK, MPU KOHIEHTpalii BYTiTBHOTO
muty 112 r/M°, Konm I 3ropse NP IOBHIil BUTpAaTi KMCHIO TOBIiTpS, iHTEHCHBHICTb
BUOyXy MakcuMalbHa. BBakaioTb He0e3MmeyHOI0 KOHIIEHTpPAIlil0 BYTUIBHOTO MUY BiA
112 1o 500 r/m’. Bubyx Moske cTaTHCS i IpH KOHUEHTpamii muty Big 30 1o 200 r/m°. Ipu
KoHIeHTpauii 1500-2000 r/M° ByrineHUil nun He BHOyXaE.

4. Bonozicmw, 3016Hicme. ByrinbHuil nun 30ibpHICTIO Oinbine 60% mo BuOyXy He €
HeOe3neyHuM. 3017bIICHHS BOJOTOCTI MaTepiandy 1 My 3MEHIIye BHOYXOBICTh MHITY,
OCKIJIbKM TMHJI HE MOXKE MiJHATHCS B MOBITps. BcranoBineno, mo ob6csiru BHPOOHUIITBA
MO’Ha 3HH3UTHU BMICT MUy B moBiTpi Ha 60-70%, a i3 3aCTOCYyBaHHSIM 3MOYYBauiB Ha
90%. 306inbIIeHHST BOJOTOCTI 1 30JbHOCTI 301MbIIYyIOTh BUOYXOHEOE3MeyHi KOHIEHTpaIii
BYT1JIBHOTO THILY.

5. Hasguicmv memaHny 6 nosimpi. MeTaH 3aBXIu NPUCYTHIH B MOpax BYTUIBHOI
Macu 1 BHUAUIETRCT B aTMochepy BUPOOHMYHMX  MPUMIIIECHb, 301TBIIYIOUH
BUOyXxOHEOE3MeKy BYTUIBHOTO TWIY (3HMXKYE HIDKHIO KOHIEHTPAIiHHY  MeExXy
BuOyxoBocTi nuny). [Ipu temneparypi cnanaxy merany 700 °C i Bumie BiJ 30BHIIIHBOTO
JpKepesia TeMmImepaTtypu (malarouuili CipHHK) 3aropseTbcsi METaH, SKUW iHIiIiI0e BHOYX
Uiy, 3BXXEHOTO B TOBITpi. YaapHa XBWIS BHOYXYy 3aBUCJIOTO MUY HPU3BOAHUTH 0
3Ba)KyBaHHs OCLIOro MUy 1 BimOyBaeThcs APYruil BUOYX, SK MPaBUIIO, OUIBII MOTYXHUN
o CuIl.

Bpaxarouumu  ¢axtopamu  BuUOyXy METaHO-BYTiJIBHOTO MUYy €. BHCOKa
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TeMIlepaTypa, BUALICHHS TOKCUYHUX Ta3iB, yJapHa XBHII.

BMicT KHCHIO TOBITpA B roprodviii cymimi ans BUOyXy MOBHHHO OyTH HE MEHIIE
16%, npu MeHmomy BMicTi BUOyXy He Oyne.

Tak, wampukian, npu yTpumanHi B cymimi 1-3% wmerany BuOyxoHebOe3meuHi
KOHIICHTpAIlii ByTUITbHOTO MUY 3HIKYIOTHCS BinmoBigHo 3 30 /M 10 5 /.

3 miel TNpPUYMHM ~ KOHIIEHTpalis MeTaHy B BUPOOHMYMX MPUMIIICHHIX
30arauyBajgpHUX (aOpuKk HE TMOBMHHA mepeBumyBatu 1%, a B HaaOyHKEpHHX
npuMineHHsx He Oinpme 2%. KigpkicTh MeTaHy y Byrijulii 0Opu BHUAOOYTKY
XapaKTepU3yeThCI METAHOHOCHICTIO 1 METAaHOBUIIJICHHSIM.

Jl:kepeJia yYTBOPEHHS i BUAIEHHS MUY

Ha 30arauyBanpHux (abpukax MiBUINEHA 3aMUJICHICTh BiOyBaeThCS 3a paxyHOK
ABOX rpyn mxepen [7, 8]:

1 - mexnonoziuni onepayii:

- MPOIIECH MPOCIBaHHS;

- CYIIKH;

- TpPaHCIIOPTYBaHHS MaTepiamy;

- MEepEeBaHTAXKEHHS MaTepiany;

2 - Ooicepena 6MOPUHHO2O NUNOYMEOpPeHHs BiJl BXKE OCLIOro MUY BHACTIIOK PYXy
MOBITPS 32 paxXyHOK MPOTATiB, HOPYIIECHHS TEMJIOBOTO PEKHUMY 1 BEHTUJIALIl MPUMIIICHbD,
CYyXOro mpuOupaHHS TPUMIILIEHbD.

Jlo ocnosHux Ooicepen nunoymeopenus i nunosudinenns Ha (pabpukax BiAHOCITHCA
TaKi TEeXHOJOTIYHI omeparii i ycTaTKyBaHHS:

- BYTJICTIPUMOM, PO3BAaHTAKCHHS, BAHTAXXCHHS BYT1JUIS 1 3alIOBHEHHSI OyHKEPiB;

- moapiOHeHHs 1 knacudikamis Byrimag (apoOapku, TPOXOTH);

- MepecUunaHHs BYTULIS Ha TPAHCHOPTHI MPUCTPOi 1 MEpEeBAHTAXKEHHS 3 OJHOTO
KOHBE€pa Ha 1HIIUM (TIYKH, epenagn);

- CYHIIWJIbHI YCTaHOBKH;

- BIIKPHTI 1 3aKpUTiI KOHBEEPH, CKPEOKOBI KOHBEEPH;

- 3[lyBaHHS BITPOBUMH MOTOKAMH MUY 3 MOBEPXHi (BYTiIbHUHN CKIIaM).

HaiiGinpm iHTEHCUBHUM BUJIJICHHSM MUJY € Mepemnajd BUCYIIEHOI'0 KOHIICHTPATy

3 BEJHMKHUM BMICTOM TOHKOTO Kjacy.
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[MTunoBuaineHHss mpu poOOTI OKPEeMUX MEXaHI3MIB 3aleXHUTh BiJ ACKIJIBKOX
¢dakTopiB. Tak, B mpoieci po3BaHTaKCHHS BYTUIIsA 3 BaroHiB (BaroHOMepeKHaadiB) Ha
AMax TPUBIZHUX BYTULIS Maca BUBAHTAXYEThCA BYTIJUIS, MOTPAIIAIOYM B MPUHOMHI
OyHKepa, 3axoIuiioe 3a coboto moBiTps. [lpu 3ycTpiui moBiTps 3 moBepxHer OyHKepa
YTBOPIOIOTHCS 00J7AacTi MiABHUILIEHOTO TUCKY, BHACHIJOK YOTro BiOYBA€ThCA 1HTCHCHUBHUUN
BUHOC MUJy B MOBITPS B 30HaX pPO3BAaHTA)XCHHSA. PiBeHb 3amMIEHOCTI 3MIHIOETHCA B
IIUPOKUX MEKaX 3aJeXKHO BII BOJOTOCTI BYTULIA, IO HAAXOAWTh, 1 IHTEHCHBHOCTI
pPO3BaHTAXKEHHS.

XKuBunbHUKHM, MO0 MOJAIOTh BYTIUIS 3 MNPUUMaATbHOTO OyHKEpa Ha CTPiUuKOBi
KOHBEEPH, CTBOPIOIOTH MiJBUIIEHY 3aMHJICHICTh B 3aKPUTOMY MPUMIIIECHHI 32 paxyHOK
nepenany 3 OyHKepa, MPOKHMAAHHS BYTIJUIS 3 PYXOMHUX BY3JiB JKMBUJIBHHMKA, a TaKOX
NOIIMPEHHS NUIY Bi Micllb E€PECUTIaHHS.

JlocuTh BHCOKE BUIIJICHHA MUY CIOCTEPIraeThCcsi B MICIHAX IEPECUNAHHS 3
KOHBEEpAa Ha KOHBEEP MPH BiJCYTHOCTI yIIUIBHEHb, TaK SIK B IpOILEci pyxXy maTepiaiy
CTBOPIOIOTHCA MO3UTHBHI TUCKY, IO CHPHUSIIOTh BUHOCY MUY Y€pe3 HEL[IIbHOCTI.

[IpyunHN TUIOBUIIIEHHS TpH poOOTI ApoOapoK - HasgBHICTh HENI[IIBHOCTEH B
KUBIATH 1 PO3BAaHTAXyBaJbHUX TIUKH, a TAaKOX BHUCOKUH piBeHb BiOpamii npobdapox i
NpuUMUKae OOJIaTHAHHSA.

3anuieHIiCTh MOBITPS B CYIIUJIBHO-TONOYHOMY BiAJiNIeHHI OOyMOBIIEHa TaKUMH
JDKepesiaMH, SK pO3BAaHTaXYBaJlbHI KaMepu 1 [HUKIOHH, CyXi MHUJIOBJIOBIIOBAYI,
pO3BaHTaXyBaul NWIY, OUMOCOCH 1 Ta30XOJIW, a TaKoXX >KUBUIBHUKH 1 CTPIYKOBI
KOHBEEPH, TPAHCIIOPT CYXOTO BYTLIS 1 HMHUIY.

[lepiogmuHo 4YuCTKa o0ONanHAHHS, a TaKOX HAsABHICT Ha JAeAKUX Qadbpukax
BEIUKOI KITBKOCTI HE3aCKJIEHUX NPOpi3iB 3HAYHO 301MBIIYIOTH 3arajbHy 3aluJICHICTb
MOBITPS B BUPOOHHYMX MPUMIIICHHSX.

AHani3 JKepen MIIOBHAIICHHS MOKa3ye, M0 FOJOBHUMU 1 HAHOUIBII YHCICHHUMHU
JKepenaMu 3aliIeHOCTI BUPOOHUYOTO CepeioBUINA € TMEepPeBaHTaXEHHsA 3 KOHBEEpa Ha
KOHBEEp, TMEpeBaHTa)XEHHS 3 JKUBUJIBHMKA Ha KOHBEEpP, CHTa TPOXOTIB, cCyXa
KiIacudikaris.

B ocHOBHOMY, MU HAAXOIUTH B MOBITPS poOOYMX MPUMIIIEHb Yepe3 HEUITbHOCTI

B TEXHOJOTIYHOMY 1 TpPAaHCIOPTHOMY YCTAaTKyBaHHI 1 iX YKpUTTAX (KOXKYXH) HpH
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HEJOCTaTHIM €(EeKTUBHOCTI poOOTH cuUCTeMH BEHTMIALII. TakoXk MUl yTBOPIOETHCS HPH
npoOyKeHH1 JApiOHMX YAaCTUHOK MMy 3 KOHBEEPIB 1 iX HEOAPYXKEHUX TIUIOK 1
pPO3BaHTaXEHHI MUy 3 OyHKEpiB, IIUKIOHIB 1 IHIIUX MPUCTPOIB.

Temnepatypa camocmnanaxyBaHHs OCiIOro muily (Teni0) y Kydi BYTIJIBHOTO MUY

(Bucoko3ombHHit) - 260°C, HKMIIII - 114-400, r/m’.

2.4. AHani3 XapakTepHHX JKepeJ 3anaJI0BaAHHA HA BUPOOHMUTBI

XapakTepHi 111 BApOOHUITBA 3 TOPIOYMM MUJIOM JiKepela 3anantoBaHHs [11]:

1. HasBHICTh BiAKPUTOTO BOTHIO y BHOYXOHEOE3MeUHil cyMilli MUIy 3 MOBITPAM,
AK€ MOXE BHHUKATH 4Yepe3 HECHpPaBHICTb OCBITIEHHS, KOPOTKOTO 3aMUKaHHS
eNeKTPOMEPEXKi, 3BapIOBANIBHUX POOIT, MaJiHHA 1 T. 1.

2. CamozaiimMaHHS NIy, IO BIAKIAZAETHCA HA TNEPEKPUTTAX, YyCTATKyBaHHI,
o0JamTyBaHHAX OMaJIOBAaHHS Ta iH.

3. 3aropsiHHS MUy B MOBITPONMPOBOJAAX 1 CHCTEMax MHUIJIOBIOBIIOBAHHS, OCOOIHBO
CyIIapHUX YCTaHOBOK.

4. BupoOGHUIITBO CIIOCAPHHUX POOIT 3 yTBOPEHHSAM ICKOP B 3aMUJICHUX MICISX.

5. Tlun ™oxe BuOyxaTu B eNeKTpodiabTpax 1 CymIapHUX YCTAaHOBKAX IMpHU
NOPYIIEHH] perjJaMeHTy Mpolecy CyHIKH (BMICT KMCHIO, TEMIIepaTypa).

6. HebOesneka BuOyxy 30iMbIIyeThCA MpPU BHUAUICHHI 1 HAaKONWYEHHI METaHy Yy
OyHKepax 1 IIyXxuxX HempoBiTpioBaHuX Micusgx. CamoszaliMaHHS BiJOyBa€ThCs Tam, Je
JIOBIUU Yac JEKHUTh BYTUIBHHI MNHJ, IO OCOOJIMBO Ma€ MiJBUIIEHUH BMICT CipKH.
[Ipouec camo3aliMaHHS iHTEHCHU(IKYETHCSA, SKIIO MU BiAKIABCS HAa TEIUIMX MpeaMeTax
(HampuKiIaa, CcHUCTeMa OMallOBaHHS Ta OCBiTHIOBaHHA). [IpubupanHs nuimy, w0
IPOBOAUTHCA LIOAHS a00 MIO3MiHM, BUKIIOYAE caMO3aiiMaHHA.

Jlns monepemxkeHHs: BUOyXy Nmuily Ha 30arauyBaibHUX (padpukax MPOBOIATHCS 3aXOIM:

- NpuOUpaHHA MUY, IO OCIB Y BUPOOHUYMX MPHUMILICHHSX;

- 3pOIIYyBaHHS MHIY, IO OCiB, BOJOI 1 BOJHMMH PO3YMHAMH MOBEPXHEBO-aKTUBHHX
pedyoBUH (BYTUIbHUI Ui 3 BosioricTio 17 % 1 BUIlle BBaXKA€ThCsI HEBUOYXOBUM);

- 3B'S3yBaHHS NIy XJOPKaJbLiflOBOIO MAacCTOIO AN MOMEpPEKEHHS Mepexody ii B

3BaXXCHUH CTaH;
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- JoJaBaHHSA B MU I1HEPTHUX 1 (QUETMaTHU3YyIOUUX MartepialiB, IO 3HUXKYIOTh i

BUOYXOBICTb.

2.5. Bu3dHaueHHs1 kaTeropii nNpuMileHHs1 3a BHOYXOIIOKEKHOI Ta IOKEKHOI0

HeOe3meKo10 Ta KJjacy 30HH npocropy 3a IIYE

[Tpouec 30araueHHs BYT1JLIS 3a TEXHOT1YHUMU yMOBaMH €
noxexoBuOyxonebesneunuMm. lle 3yMOBIEHO BHUIIIEHHSAM BEIUKOi KIUIBKOCTI MUY
Byriyuisi. BuBYeHHS TeXHONOriYHOTOo mpouecy 30arayeHHs BYTUIIS MOKas3auo, M0
HaWOIIBII MOXKEKOBHOYXOHEOE3NEeYHUM € eTal BHBAaHTa)KCHHS BYTULIA 3 BaroHiB, Ha
IHIIMX eTamax BigOyBa€ThCAd 3BOJIOKEHHS Byriuisi Bojoio. Tomy B pobori Oyne
BU3HAYCHO KATETOPiI0 3a MOXKEKOBUOYXOHEOE3MEKOI MPUIUMAaTbHOTO BiAAINEHHS BYT1IS
(SIMM TIPUBE3EHOTO BYTLJJIA).

3a TEXHOJOTIYHMM MPOIECOM TMPHUBE3CHE BYTULIA IOCTAYAETHCA 3aNTI3HUYHHUM
TpaHCIOPTOM y BaroHax mo 70 T.

JUist po3paxyHKiB MOXKEKOBUOYXOHEOE3NMEeKH PO3BAHTAXKEHHS BYTUIsA 3 BaroHiB
srinno JACTY b B.1.1-36:2016 [12] oOupaeTbca HailOiNbII HECHPUATIUBUN BapiaHT
aBapii abo mepioa HopMasibHOI poOOTH amapaTiB, 3a AKOTO y BHOyXy i/abo ropinHi Oepe
y4acTh HalOidpIIa KINBKICTh TOPIOYOi MUJIOMOBITPSAHOI Cywmimni, HailO1IbIn HeOe3medHoi
MI0JI0 HACTIAKIB TaKOTO BHOYXy 1/ab0 TOpiHHA.

KinpkicTh peyoBHH, SKI BHUWIIIM 3 YCTAaHOBKHM 1 MOXYTh YyTBOPIOBaTH TOpIOUi
NUJIOTIOBITPSAHI CyMillli, BU3HAYaIOTh, BUXOASYU 3 TOTO, IO B MOMEHT PO3PaxyHKOBOI
aBapii BimOymacs IutaHoBa aboO pamnToBa po3repMeTH3alis OJHOTO0 3 TEXHOJOTIYHHX
amapariB, 3a SKOi BigOynocs aBapiiiHe BUKHAAHHS JO HABKOJIHUIIHHOTO MPOCTOPY IHIY,

SAKUW 3HAXOJMBCS B amapaTti - B poOOTi pO3TIAIa€ThCS BaroH 3 BYTLLIAM.
Po3paxyHKOBY Macy roprod4oro muiy T,, y KiJorpaMax, II0 3HAXOJHUTHCS y CTaHi
aepo30JI0 Yy HaBKOJUIIHBOMY IPOCTOPI B pe3yJbTaTi po3paxyHKOBOI aBapii, BU3HAYAIOTh

3a (popMyIIOL0:

"rmm =

{
PCT 'aB "
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€ Tp; - PO3PAaXyHKOBA Maca YaCTHUHU BIAKIAIAEHOTO MOOIM3Y amapaTa (BiACTaHb

BiJl amapaTa BU3HAYA€THCS AOCIIJHHUM ILIAXOM) TOPHOYOTO MUY, IO MEPEHIIOB y CTaH

aepo30J10, KT;

Tas

- po3paxyHKOBa Maca TOPIOYOTO MUY,

oo moTpamuB OO0 HABKOJHWIIHBOI'O

IpOCTOPY 3 amapaTa y pe3yibTaTi po3paxyHKOBOi aBapii Ta mepeiioB y cTaH aepo30Jio,

KT;

CUTYyalil y HaBKOJUIIHEOMY MPOCTOPi, M.

Per - CTEXiOMETPHYHA KOHIIEHTPAL[is TOPIOUOTO Iy B aepo30Ji, KI''M™;

VYV - PO3pPaxyHKOBHM 00'€M NUIOMOBITPSAHOI XMapH, YTBOpPEHOI Npu aBapiiHii

3a BiACYTHOCTI

MPUNMAIOTh:

MOJIHUBOCTI

OTPUMaHHS BIJOMOCTEH ML PO3PaxyHKy Y,

Po3paxyHKOBY Macy 4aCTHHH BiJKJIaJIEHOTO MOOJIM3Yy amapaTa TOpPIOYOTO MHIY T,

y Kijorpamax, II0 MepeiioB y cTaH aepo30Ji0, BU3HAYAIOTh 32 (OPMYJIOIO:

ne K. - gacTka roproyoro nuiy B 3arajbHiii Maci BiJKJIaJeHb MUIY;

K, - yacTka nuiy, 1Mo BiAKJIaBCs MOOJIU3Y amapaTta, sSIKMil 34aTHUN MEepelTH y cTaH

aepo30JII0 B pe3ylbTaTi po3paxyHKOBOi aBapii. Y pas3i BIACYTHOCTI eKCIEpUMEHTAIbHUX

naHux monao 3HaueHHs K;,; mo3soneno npuiimatu K, =0,9;

Ty - Maca OWIy, IO BiAKJIaBCS MOONHM3y amapaTa OO MOMEHTY pO3paxyHKOBOi

aBapii, Kr.

Po3paxyHKOBY Macy TOpIOYOr0 THIY T,y

y Kijzorpamax, IO MNOTpamuB A0

HAaBKOJHUIIHBOTO MPOCTOPY 3 amapara y pe3yibTaTi po3paxyHKOBOi aBapii Ta mepeimos y

CTaH aepo30JIi0, BU3HAYAIOTH 32 POPMYJIOI0:
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I€ T,; - Maca roploYoro Muiy, 0 MOTPanuB J0 HAaBKOJHIIHBOTO MPOCTOPY Y pasi
po3repMeTHu3allii TeXHOJOTIYHOTO amapara, Kr;

" - BuTpaTa, 3 SKOK MPOJOBXKYIOTH HAJXOJUTH IHIONONIOHI PEUOBMHH 10O
aBapiliHOTO amapara 10 TPyGOIPOBOAAX 10 MOMEHTY iX NEepeKpUBaHHS, KI'\C';

T, - PO3PaxyHKOBUH dYac NEpeKpHBaHHSI TpPyOONpOBOIiB, C (BHU3HAYAIOTH Y
KOKHOMY KOHKPETHOMY BHIIAJIKy, BUXOJASYHM 3 pealbHOI OOCTaHOBKH);

K, - xoedimieHT NuieHHS, IO MPEACTaBise COOO0I0 BIAHOIICHHS MacH NHIY B
CTaHi aepo30JI0 10 BCi€i Macw NHIy, SKUW BHUHMIIOB 3 amaparta 10 HaBKOJIHUIIHHOTO
IpOCTOpY.

VY pasi BiACyTHOCTI 0OMEXyBalbHUX BUKHUAIB MUY IHXXEHEPHHX MPUCTPOIB CIiJ
BBa)XXKaTH N[0 B MOMEHT pPO3paxyHKOBOi aBapii BiOyBaeThcs aBapiiiHe BUKUJAHHS 0

HaBKOJIMIIIHBOT'O MPOCTOPY BCHhOr0O MUY, IKUI 3HAXOJIMUBCA B amapari;

VY pasi BiACYTHOCTI €KCIEPUMEHTAIbHUX JaHUX L[00 3HadeHHsA K, mpuiimaiors:
a) IJIsl ATy 3 JUCIiepcHicTio He MeHm Hik 350 mxm - K, = 0,5;

0)  nang nuiy 3 gucnepcHicTio meHm Hik 350 mxm - K, =1,0.
HangnumkoBuii Tuck AP, mo po3BHBaeTbcs y pas3i 3aiiMaHHA TOPIOYOro IHIY,

PO3paxOBYIOTh TAKUM YHHOM:

a) BU3HAYAIOTh MPUBEJCHY Macy rOpIY0ro muiay mp, Kr, 3a GOpMyJIomw:

Ie T, - Maca roprooyoro My, OO0 MOTPanuB A0 HABKOJHUIIHBOTO MPOCTOPY B
pe3yabpTaTi po3paxyHKOBOI aBapii, KT;

2, - Koe(dimieHT ydacTi roprYoro mmiy y BHOYXy 1/a00 TOpiHHI, 3HaY€HHS SKOTO
no3osieHo npuitmatu 0,1. B okpeMux oOOrpyHTOBaHMX BHIMAJAKaX 3HAYEHHA 2, MOXKeE

OyTu 3HWXKEHO, aje He MeHm Hixk g0 0,02;

H, - Teriora 3ropsHHs muny, JK Kr;

H,, - koHcTanTa, npuiimaetscs 4,6 « 106 Ix * KT

>k
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0) OoOYHCHIOIOTH PO3PaxXyHKOBUM HAIIUIIKOBHI THCK AP y kimomackamsx 3a

bopmy010:

PO3pPaxyHKOBOI 30HU, M;

AP =P, -(0,8tn,>%/r +31m,°°/r* + 51m,°%/1?),

ne T - BiACTaHb BiJg T€OMETPUYHOTO LIEHTPAa 30BHIIIHBOI YCTAHOBKH JO MEXIi

Py - atmocdepnuii tuck, mo nopisaioe 101,3 klla.

H, - Teruiora 3ropsHHs muny, JK KT

H,, - koHcranTa, npuiimaetrscs 4,6 « 106 Ix ° K.

[Tin yac BUBaHTa)XEHHS OJHOTO BaroHy Byrijis 3 Bosorictio 7-10 % BuninseTscs

ONMM3BKO 5 KI BUTYJIBHOTO MUY AUCTIEpCHICTIO He MeHII Hix 350 MkwMm, ToOTO - K;; = 0,5.

IO mepeiie y cTaH aepo30JIio

BusnauaeMo Macy 4acTHMHU BiAKJIaAEHOTO MOOJM3Yy amapara roprvyoro Muiay Tgs,

Ty =K, -Kyy -Tps =0,7 -0,9 -5 =3,15kr.

Macy ropro4oro nuiy T,,, IO NOTPANUB JO HABKOJHIIHLOI'O MPOCTOPY 3 amapara

y pe3yabpTaTi po3paxyHKOBOI aBapii Ta MepeiIioB y CTaH aepo30JI0 3TiTHO JAaHUX IPO

peryispHi npubupaHHsa Ha 00'exTi npuiimaemo 6au3pko 1 Kr.

Tomi

Try =Ty tTay =3,15+1 =4,15xkr.

Bu3HauumMo mOpHBEIEHY Macy TOpIOYOro MWIy [p, Je TeIIoTa 3rOpsSHHS

He36araueHoro ByrimbHOro nuiuy He nepesumye 10 -10° Jx xr':

PO3BAHTAXYBAJIBHOI IMHU

Bu3HaunMo HaIIWMIIKOBUH THCK Yy pajiyci

Tunp

-2, -H./H;, =4,15 -0,1-

Bum

Apkyw

Nignuc

Ne pnokym

HOata

10 -10°
4.6 -10

=0,9xkr.

HVYI1I3V¥.4.2017.345.1ITBOT. PII3

3

l M BiA TrEeOMETPUYHOTO LEHTPY

Apk
7



AP =P, <0,8tnp>’/r + 31mp°®/r* + 511p®°/1°) =

=101,3 -10* (0,8 -0,9°** /1 +3 -0,8"°1 + 5 0,901 =

=101,3 -10° (0,772 + 2,79 + 4,66) =832,88«ITa.

Takum uuHOM, pPO3PaXyHKOBHHM HAAIUIIKOBUU THUCK BUOYXY BYTIIBHOTO MHUIY
IOBOJAWTH, IO pO3BaHTaXyBajbHa JAUISHKA HaleXuTb 10 Karteropii b3 -

NnoXeX0BUOyXoHeOe3MeuHa.

Busnauenna knacy 30Hu npumiuienns

Ha tepurtopii po3BaHTaxyBanbHOI AUISHKH OOEpTA€ThCS BYTUIbHUN MW, SKUA B
mpoleci MOXKe 3HAaXOAMTHCH SK B OCUIOMY cTaHi (aeporenb) Tak 1 B 3aBUCIOMY CTaHi
(aepo3aBuCH).

BubyxomnoxxexxoneOe3meuHi MUIOMOBITPSAHI CyMilli BYTUIBHOTO MHIY MOXYTh
YTBOPIOBATUCS B 32 YMOB BUPOOHUYOTO MpPOLECY.

3rinno nyHkty 4.5.3. [13] po3BaHTaxXyBajibHA IiNIIHKA BIIHOCUTHCS 10 30HU KIIacy
1. 3ona kmacy 1 - mpoctip, y sskoMy BHOyXOoHeOe3MeyHe CEepeIOBHUIIE MOXKE YTBOPUTHUCS

[iJl 9ac HOpMaJbHOI POOOTH.
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3. PO3PAXYHOK CHJ TA 3ACOBIB [JII TACIHHS YMOBHOI
MMOKEXKI HA OB'€EKTI

B nunnomuiil poOOTi po3paxyHOK CHJI Ta 3ac00iB A JNiKBiAamii yMOBHOI MOXExXi
BUKOHAHO BIiJMOBIAHO A0 BUMOTr «MeToauku po3paxyHky cui i 3aco6iB MHC Vkpainu,
HEOOXIIHUX ISl TAaciHHA MOXEX y OyAiBIsIX 1 Ha TEPUTOPIAX PI3HOTO MPU3HAUCHHSY,
3arBepakenoi HakazoM MHC Vkpaimm Big 16.12.2011 Ne 1341 [14], «Cratyty niit
OpraHiB yNpaBIiHHA Ta MiApo3ainaiB OnepaTUBHO-PATYBANbHOI CIYXOM LHMBIIBHOTO
3aXMCTY IMiJl 4ac TaciHHA MOXex» [15] Ta aHaTITUYHUX PO3PaxXyHKIB AN OOIpyHTYBaHHS
OTEePAaTUBHUX M1l MOXKEKHO-PATYBAIBHUX MiApo3aiaiB [16].

HaiiGinpm HeOe3nmeuHuM MiCIeM NpH BUHUKHEHHI TMOXEXi € SIMH TPHUBE3EHOTO
Byruisa. Lle moB'si3aHo 3 THM, IO M1J YaC PO3BAHTAXKEHHS BYTUIbHOI CUPOBUHH MOXKYThb
YTBOPUTHUCH MHJIOMOBITPSHA CyMill, SKa 34aTHAa BUOYXHYTH HpPH BUHUKHEHHI JKepena
3amanroBaHHS.

SIk BapiaHT YMOBHO{ MOXeX1 B AUIUIOMHIA poOOTI caMe 1 pO3TIAnaeThcsi BUOYX
BYTiJBHOTO MUJY MiJ Yac PO3BAHTA)XCHHS BaroHa 3 BYTUISIM Ta BUHUKIA MPU IOMY
noxexa. Iloxkexa oOmexeHa [AUISHKOI SIMH TPHUBE3EHOTO BYTUIs, BHUHHKAE
3aJIUMJICHHS, ICHY€ 3arpo3a MOUIMPEHHS MO0XKeX1 Ha TPaHCHOPTEpHY CTPIuKy 1 gami 10
rojiopHoro xopnycy L3®.

Ha mMomeHT mpulyTTs MOXKEKHOTO MiAPO3ALTY MOXKeka MOKE MOMUPUTUCH HA BCIO
MJIONTY MPUHMaIbHOTO BinaiieHHs - 50 M.

Borneracui 3aco0u, $Ki MOXXHAa BHKOPHUCTOBYBAaTH [JIsi TaciHHA IIOXKEXKi:
BUKOPHCTOBYIOTh BOJYy 31 3MouyBauamu (B3) y Burisai KoMHmakTHHX Ta PO3MHICHHUX
CTpyMeHiB, o noxattsbesa 3 PCK - 50 [15].

HeoOxinqHa 1HTEHCHBHICTh TOAAa4l BOAM HA TYMIIHHA TMOXEXi Bomooo [ =
0,15 m/c*m*, a 3i 3MOYyBayaMH - 3HU3UTHU y JBa pa3u, To0to - 0,075 n/c*m” [15, 16].

OcHOBHHM cIocoOOM TaciHHA TOXEXi € mojada cTBoia "A" Ha odar MOXKEXi.
l'acinnas Oyne 3mivicHioBatucs nankoro ['JI3C.

bynemo BBakatm, mo Ha yac mpuOyTTs ocHoBHHX miaposainie JCHC mnmoma
raciads ToxkeXi (5yc) TOPiBHIOE TIOMI MOXeXi (SpoK), TOOTO TEpUTOpIs BiAAiITICHHS

PO3BAHTAKCHHA:

Apk
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5 5 50
eac nooic M»

HeoOxigny BUTpaTy BOAM HA FaciHHA MOXKekKi (Ozac ) BUZHAUAEMO 32 (HOPMYJIIOIO:

Ozac = Izac * 52 (31)

ne leac - HeoOXigHA IHTEHCUBHICTh mojaaBaHHsS B3 Ha raciHHS MOXKEXI, n/MPEe (3a

JIOBIIKOBUMH JaHUMU mpuitmaemo - 0,075 n/m2*c).

Ozac = 0,075 X50 = 3,75 n/c.

HeoOxigny BuTpaTy Boau Ha 3axucT (O3ax ) BU3HAYUMO 32 HEOOX1THOCTI 3aXUCTY
o0JIaZlHaHHS - TOJIOBHUU KOPIYC Ta MaTepiajibHUI CKIaja 3 €JNeKTPOLeXOM. TakuM YMHOM

HE0OX11HO BUKOpHCTATH Ha 3axuct 2 ctBoau PCK-50.

Oszax = 2 X (3PCK-50 (3-2)

O3ax=2x2,7=541/c

Busnauumo «invkicme npucmpoie nooaui eozcnecacnux pevosun (B3, PCK-50,
Butpata B3 i3 ctBoma PCK-50 (Onp) mopiBHioe 2,7 n/c.) ona eacinma ma 3axucmy 3a

dbopmynamu:

oige =~ 0 n =377 =1388 A2 (3.3)
Prp 2,7
A2 X =D X2.7 (3.4)
an :Anp + op ' (35)
Apk
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rer =) 42 =4
np

Takum ymHOM, 32 po3paxyHKaMu HEOOXiAHO BHKOPHUCTATH 2 CTBOJW Ha TaCiHHS

PCK-50 ta 2 crBonu PCK-50 ua 3axwucr.

BusnaunMo (akTuyHy BHUTpaTy BOTHETaCHHX pPEYOBHH, ska 3amexuTh Big TTX

npucTpoiB monaudi B3 Ta xapakrepusye omepaTuBHI Ail MiAPO3IiTiB 3 TaCiHHS MOXKEKI.

®daktuuny BuTpaty B3 114 raciHHs Ta 3aXHCTY BU3HAYaIlOTh 32 GOpPMYyJIaMHu:

rac _ Aac _ .
()¢ax mnp ()np’
()égl mnp _glnp’

affik =2,7 X2 =5,4

affdk =2,7 X2 =5,4

3aranpHa (akTU4yHa BUTpata B3 Oyne:

“3ar Orac + Osax
~dax ~dpax “pax"

ik =5,4+54=10,8

(3.6)

(3.7)

(3.8)

Ha Tteputopii 00'exTy po3TamoBaHi MOXEXHI TiApaHTH 3a TYIMIKOBOIO CXEMOIO

aiametpom 100 mm. HaiiGawmxui qo smu npusesenoro Byrimis - [1I-77, T1I'-78, TII'-79.

[lepeBipuMO 3TiIHO MOBITHUKOBHX JaHUX

MOXKEKHUX MIAPO3IiTiB BOJOIO JJIs TACIHHS MOKEKI:

3ar
<
g<)ba1< (%epema
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10,8 <95

[TepeBipka moka3sye, mo 06'ekToBa BogoMepexa 3ade3nedye Mmiapo3aid BOJOIO.

Kinpkicte nanok ['[3C mpuitmaeMo piBHUM 4 3 ypaXyBaHHSM MiCIlSl MOJaBaHHAM
CTBOJIIB Yy HENPUAATHOMY [IJIsi TUXaHHS CcepeloBHINI (2 CTBOJIM HA TaciHHA MOXKEXi, 2
CTBOJIM Ha 3aXUCT).

MiniMajbHa 4YHCeJbHICTH 0CO00BOr0 CKJAAy BHU3HAYaEMO 3 YpaxyBaHHSIM
HEOoOXiqHOT KUIBKOCTI mronmed, 3amisaux y jankax ['JI3C ( N =< ) ta ma IIb TZI3C

A IIB

Oe3meku o/c ), KUIBKOCTI JIOJEH, sIKi KOHTPOJIOIOTH POOOTYy HACOCHO - PyKaBHHUX

CUCTEM ~ "ok )

N, = N».e + N™o/c + Nwoe (3.9)

Noe 3% +4* +2=18

Busnauumo nompiony  Kinvkicmp HOMHCEIHCHO-PAMYEATbHUX niopo30inie

(BimIiIeHb) OCHOBHOTO MPHU3HAYCHHS
18/4=4,5
ToGro, HeoOximuo 5 Bigminens. «L[3® maxtu VYkpaiHna» 3HaAXOAUTHCS B 30HI

BigmosiganeHocTi JITPY 92, IITPY 63, JAITPY 75, IITPY 91. Ycrkoro - 5 mamuH.

TakuM 9MHOM MOHa 3pOOUTH BUCHOBOK, IO CHJI Ta 3aC00iB JOCTaTHBO.

Apk
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4. BUMOI'X BE3IIEKU ITPALI

[TepexkoHaTucs, moO €IEKTPOMEPEKY O00'€KTy 3HECTPYMIIEHO Ta OTPUMATH JOIMYCK
Ha TaCiHHA MOXKEeXi.

3acTOCOBYBAaTH TEIJIOBIIOMBHI KOCTIOMH Ta CTBOJIM 3aXHUCTy NpU poOOTI B 30HI
BHCOKOTO TEIUIOBOTO a00 CBITJIOBOTO BHUIPOMIHIOBaHHSA. 3a HEOOXiZHOCTI dacTimie
31MiCHIOBAaTH 3aMiHy 0CO0OBOTO ckiany. TpumaTu y MOCTiHHIM TOTOBHOCTI pe3epBHY
nauky ['’I3C.

BcTaHOBUTH CHUTHamM OMOBINEHHS NMPO BHHUKHEHHS HeOe3meku (3a HeOOXiTHOCTI)
Ta MPOIHCTPYKTYBAaTU 0COOOBHI CKJaa mpo Ail y BUMAIKY MOAadi LIUX CUTHATIB.

OpranizoByBaTH OCBITJACHHS MICLb BEJCHHS ONEPATHBHUX [ii 3 TaciHHA Ta
€BAKYIOBAHHS JIIOJIEH y HIYHUI 4ac.

Bxutu 3axoau, 1m0 BUKIIOYAIOTH MEPEOXOJIOKEHHS Ta 0OMOPOXKEHHS 0COOOBOTO

CKJIaJy MiJ Yyac TaciHHs 3a HU3bKUX TeMIepaTyp.

Pexomenoauii KepigHUKy 2aCiHHA noHceI i

1. Bxutu meprioueproBux 3axoAiB 3 €BaKyIOBaHHS JIOACH 3 MPUMIIICHb Y
3B'SI3KYy 3 MMOBIPHICTIO IIBUAKOTO 3aJUMJICHHS BHIIE pO3TAIIOBAHUX IOBEPXiB Ta
CXOJOBUX KIITUH TPHU TMOXKEXKi, M0 MOB'A3aHO 3 BEIMKOIO IOXEXKHOI HaBaHTArow
MPUMIIIECHbD.

2. 3niificHIOBaTH PpO3BIAKY MOXKexki micias mnpuOyTTd Ha Micle, Bi3yalbHO,
OILIIHIOIOYM IHTEHCUBHICTh BUJIJICHHS AMMY Ta HasgBHICTb MOJIYM's y BIKOHHUX INpOpi3ax,
a TakOX 3a paxyHOK ONWUTYBaHHS mepcoHany o0'ekTy. BcraHoBuTu 3B'sI30K 3
00CIyroByIOYMM IMEPCOHAIOM, 3'ACYyBaBIIU SIKi 3aXOAu OyiH MPUNUHATI MEPCOHAIOM IO
eBaKyallii JIogeld Ta BIAKJIIOYEHHIO eleKkTpoeHeprii. 3a HeoOXiTHOCTI oOpraHi3yBaTu
3HecTpyMJIeHHs. [Ipu po3BiALi peTeNbHO OIMISAAATH MPHUMILIEHHS OCKIJIbKH B HUX MOXYTh
nepeOyBaTH JI0IU B HECB1IOMOMY cTaHi. [lomyk mpunuHUTH micis MOBHOTO OTJISAY BCiX
NPUMILIEHb 1 IOBHOI YIEBHEHOCTI Yy BiICYTHOCTI JIIOACH.

3. Busnauntu BupilmmanbHUW HampsSMOK ONEpPaTUBHUX [id I BBEACHHS
OCHOBHHUX CHJI 1 3aC001B.

4 CrtBoputu omepatuBHi minmpHuUIi: OJ[-1 (1 ALl 63 AITPY, 1ALl 91 AITPY) -

Apk
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racinag noxexi, OJ[-2 (1 ALl 51 AITPY, 1 AIl 52 AITPY, 1 ALl AITPY -92,1 AIl
JITPY-75 ta CAPM-C 51 AIIPY) - 3axucT mpuMilieHb Ta MEPEeKPUTTS.

5. 3abe3neuntu peseps gaHok ['/I3C, BuctaButu noctu 6e3mexu, KIIII.

6. [IpuitasaTu 3axonm 10 3amoOiraHHs 3aJUMIICHHIO OYIIBII 1 BUAAJICHHS TUMY
3 NUISIXiB eBakyallii B 3ajexHoCTi Bim omepaTUBHOI OOCTAaHOBKHU [JIs JUMOBHUIAICHHS
3aisITH TUMOBCMOKTYBAY.

7. [TpuiinaTH aKTHBHI 3aXOJM MO 3amo0IraHHIO MaHIKH, BUKOPUCTOBYIOYH MJIS
HOTO BCl HasIBHI CHJIM 1 3aCO0OMU.

8. [Ipu Hemoctaui cuia i 3aco0iB, TacCiHHS 3MIHCHIOBATH MOCJITOBHO, TOJAI0YH
CTBOJIM B KpailHi MpUMIIIEHHS, 10 TOPATH MEPEMIIIAIOYUCh IO LEHTPY MOKEXKi.

PerenbHO mepeBipuTH BCi KOHCTPYKIIT MPUMINIEHb, IO TOPSATh 1 CYMDKHUX 3 HHM,
IPOBOAUTU KOHTPOJBHI PO3THHHU BCIX MiCLb, KyJIHW MIT IPOHUKHYTH BOTOHB, OCOOIHUBY
yBary 3BEpHYTH Ha BEpXHI YAaCTHHU BEPTUKAJIBbHUX MOPOKXKHUCTHX KOHCTPYKIIIH.
PO3KpUTTS KOHCTPYKIIiM MPOBOAUTHA OJHOYACHO 3 BEPXY 1 3HU3Y.

9. OpranizyBatu omepaTUBHMA mTa0 Ha MOXKEXKi 1 BU3HAYUTH Micle HOro
po3TalryBaHHS.

10. 3amyuuTH OJs eBakyallii i OXOpOHM €BaKyHOBaHOr0 MaifHa 0OCIyroBYIOUYHi
nepcoHal, CHiBpOOITHUKIB Mimiii.

11. OpranizyBatu  B3a€MOJil0 3  ONEpPaTUBHUMH  clyx0amMu  MicTa:

MickkBOgOKaHamy, 102,103,

Pexomenoauii nauanvHuky wmady Ha nodiceiici

l. PosropuyTtu mrab® mokexoraciHHs, OopraHi3yBaTH 3B'SI30K 3 ONEpaTUBHUMU
mingakamu, KIIII.

2. OpranizyBatu 3B'S30K Ha MOXEXI I 4YOr0o 3adiiTH OCOOOBHWH CKIan
BignuieHHss CAPM-C 51 IIITPY, BctanoBuTu ctiiikuil pagio3s's3zok 3 KI'TI, HOJ, HT rta
OJIHOCTOPOHHIN TYYHOMOBHHH 3B'A30K 3 ONEPATUBHUMU AUISHKAMH, a TaKOX 3arajibHUN
T'YYHOMOBHHH 3B'SI30K MOONHM3Y MiCLA pO3TallyBaHHS MTa0y

3. CtBopuTH pe3epB cuil 1 3aco0iB Ha TMOXKEX1 MPH HENOCTayli OpraHizyBaTH
JNOJTATKOBUM BUKIIMK.

4. OpranizyBaTu MiArOTOBKY Tra30JAMMO3aXHMCHHUKIB J0 pOOOTH TMOCTaBUTHU

Apk
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3aBJIaHHA, PU HEJAOCTaul 3aJ19TH TOJaTKOBI CUJIH.

5.

Ckmactu cxemy moxexi, po3outu Ha OJl 1 BKasaTW Ha MOJAHI CTBOJH 1

HUISIXH PO3MOBCIOIKEHHS MOXKeXi, pe3ynbTatu pomnosictu KI'TIL.

npo pesynabstatu nokiaagatu KITL

6.
7.

8. OpranizyBaTu HiATOTOBKY

OpranizyBatu 30ip iHdopmalii mpo IpUUUHY MOKEKI.

Ha miacrasi nomosiai HOJl nonaTkoBO BBOAMTH CHIIM 1 3ac00HM 3 pe3epBy

po3Binku, gokmamxatu KI'TI.

9.

indpopmanii mpo mMOXKeXKy Ha TMiJACTaBl JaHUX

Bectu 3anucu B XpOHOJIOTIYHOMY MOPSAKY PO3MOPSAIKEHb, 10 BiAAarOThCH,

1 iHpopmarii, o mMocTymnae, Npo MOXKEXKY 1 KOHTPOJIIOBATH X BUKOHAHHS.

mTaly.

12.

10.
11.

[Tpu TpuBainiii poOOTi 0/c opraHi3yBaTu HOro xapuyBaHHs, 3MiHY 1 00irpiB.

[IpuznaunT Tpu HEOOXITHOCTI 3acTyNHHMKAa HaYaJdbHUKA OMEPATHBHOIO

3a0e3meynT OCBITJIICHHS Ha ONEpPaTUBHUX MINSHKaxX (3a HEOOXITHOCTi) 3a

JIOTIOMOT 010 OCBIT/IIOBabHOTO oOnanHanus CAPM-C 51 JITPY.

nocagoBux ocid ciyx6 102, 103.

13.

1.

3anyyutd g0 poboTtu mTaldy MpeACTaBHHKA MiANPUEMCTBA,

Pexomenoauii nauanvHuxy muiy

CTapUInX

[TpoBecTu po3BiAKY JKepes BOAOMOCTaYaHHS Ta OPTaHI3yBaTH B3a€EMOJII0 3i

ciy>x0amMu BOJONOCTa4aHHs MicTa Ta 00'€KTy.

MOKEXKHUX aBTOMOOIJIB.

3.

2.

OpranizoByBaTu 3ycCTpid

Homosimatn HII (KITI) mpo KiNbKICTh TMOXEXKHUX aBTOMOOITIB,

PO3CTAHOBKY Ha JKCpCia BOJONOCTAYaHHS

HEOOX1H1 711 Mo/1adui BOAU MEpPEKadyBaHHSAM YU MiJJBO3OM.

4.

K1

3abe3neuyBaTu HaWOiNbII €PEKTHBHE BUKOPHCTAHHS MOXKEKHOI TEXHIKH 1

Oe3nepebiliHy mogayy BOoAU (BOTHETaCHUX PEUOBHH) O MICLS MOXKEXKI.

5.

OpraHi3oByBaTU CBO€4YacHe 3a0e3MedyeHHs NOXkexkHUX aBTomMoOuniB IIMM, a

TaKOX, 32 HEOOX1HOCTi, JOCTaBKY JI0 MiCILsI MOXEXi CIelialbHUX BOTHETACHUX PEUYOBHH

1 MaTepiaiiB, CHELiaJbHOTO MOXKEKHO-TEXHIYHOTO 030pO€HHS, OCHAIICHHS, Y TOMY YHCIi

ans  GesmepeOiliHoi pobotu nmanok [JI3C (i3omor0umx MpOTHUTa3iB,

Bum
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YCTAaHOBOK, MOBITPAHUX OalloHiB, 3aco0iB 3B'SI3Ky Ta OCBITJICHHS), MPOBEICHHS
TEXHIYHOTO OOCIYyTrOBYBaHHS MOKEKHUX aBTOMOOLIIB Ha MICII MOXKEXI.

6. 3abe3meynT OXOPOHY PYKAaBHHX JIiHIM, a TaKOX B3a€MOJII0 3 MpaliBHUKAMU
MiTilii 3 MUTaHp PETYJIIOBAHHS PyXy TPAHCHOPTY HA AUTBHULAX THUIY.

7. Bectu 06mik poOOTH MOXKEXKHOT TEXHIKH, BUTPAT BOTHETaCHUX PEYOBHUH 1
[IMM, cknagatTu CXeMH pO3TallyBaHHA IOXKEXHOI TEXHIKM Ta HIPOKJIAICHUX
MaricTpajJbHUX  PYyKaBHUX  JiHIHA, KOPUCTYIOYHMCh yMOBHUMH TIO3HAUYCHHSIMHU 1
CKOPOUYCHHSIMU.

8. B pa3i HeoOXiAHOCTI MpU3HAYUTH MOMIYHMKA HAYalbHHKAa TUJIY 3 YHCIA
KEpIBHOTO CKJAJy MiANOPSAKOBAHMUX MiAPO31IIiB.

9. Pe3epBHY TeXHiIKy BCTAHOBIJIIOBAaTH y BHYTpIlIHbOMY aABOp1 L[3D.

10. 3a HeoOximHOCTI 3a0€3MEUUTH MiABUIICHHS THCKY B 30BHIIIHIA BOJOTIHHIN
Mepexi 10 5 aTM. uepe3 Aucheryepa MiCbKBOJOKaHAIY.

11. B pa3i HEMOXIMBOCTI BUKOPHCTAHHS 30BHIIIHIX JKepel BOJOTOCTa4aHHS
3a0€3MeYNTH MiABO3 BOJHM aBTOTEXHIKOIO MiAMPUEMCTBA Ta MICTa 3TiJHO BHMOT KEPiBHHUX
IOKyMEHTIB 3 nutaHb B3aemofii. CtBoputu pesepB All Oins ITA, mo npamiooTs Ha
nojavyy BOJAM Y JIiHii.

12.  Yepe3 xepiaunrso 13 AIIP3, 63 JAIIPY BupimuTH 0OUTaHHS 1O
3abe3neuenHio mpamoouoi TexHiku [IMM. Ilpu HeoOxigHOCTI opranizyBatu Ii

J03aMpaBKy 3 ypaxyBaHHSAM IMpaBHJI O€3MeKU mpari.

Pexomenoauii nauanvnuxy onepamugnoi Oinonuui Ne 1

1. Ha OJI-1 mig 4ac raciHHS MOXeX1 MOXJIMBE MIUJIBHE 3aJUMIICHHS 1 BHCOKA
TEeMIlepaTypa B MajJaloyoMy Ta CyYMDKHUX MPUMIIIEHHSIX. BikHa majgaiouoro mpUMILIEHHS
3arpatoBani metajieBuMH mnpytamu 10 mm. OpraizyBaTH PpO3KPUTTA MeETaJeBHUX Ipat
Hoxusamu o/c 91 JIITPY. Ilpu BigkpuBaHHI ABEpel 10 CYMDKHUX MPHUMILIICHb MOXIUBHIMA
BUKUJ moayM's. TakoX mpu BUKOPHUCTaHHI JUMOBCMOKTYBadiB JOTPUMYBATHCS 3aXOiB
0e3MeKy Ta BPaxOBYBaTH MOXJIMBY 3MiHY HamnpsAMKIiB pyXy TEIIOBUX MOTOKIB MiJ 9ac ix
BKJIIOYEHHS 200 BUKIIOUCHHS.

2. [TinTtpumyBaTu CTiKkui paaio3B's3ok Oe3nmocepenanbo 3 iHmmUMU O] abo

yepe3 HIL. 3a HeoOXinAHOCTI MPU3HAYUTH 3B'SI3KOBHUX 3 YHCIA MiAMOPSAIKOBAHOTO o/c abo
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3anpocutn y HIII nomatkoso.

Pexomenoauii nauanvnuxy onepamuenoi Oinonuui Ne 2

l. Ha O/I-2 mpu npoBeaeHHI poOiT i3 3aXHCTy MPUMIIIEHb MOXXIIUBE X CHUJIbHE
3aaumieHHs. [Ipu mpocyBaHHI BcepeauHi NPUMINIEHb HEOOXITHO MOCTIHO NMPOBOIUTHU
NOLIYK JIIOJEH, M0 MOTJIM 3aJIUIIMTUCS B HUX. TakoXX NpH JOBrOTPUBAIIN MOXKEKI
HEOOXiIHO 3BEepTAaTH YyBary Ha CTaH MIXKIIOBEPXOBOTO 3aji300€TOHHOTO MEPEKPUTTS
Oe3mocepeHBO HaJ 30HOIO TOPIHHA.

2. [TinTtpumyBaTu CTidKuE paaio3B's3ok Oesnmocepeanbo 3 iHmmUMU O/ abo
yepe3 HII. 3a HeoOXinAHOCTI MPU3HAYUTH 3B'SI3KOBHUX 3 YHCIA MiAMOPSAIKOBAHOTO o/c abo

3anpocutn y HIII nomatkoso.

Pexomenoauii eionogioansnomy 3a 0Oezneky npaui
l. 3abe3meunTy MOBHY Oe3meKky 0co00BOTO CKJaay MiApO3AiNiB MpH BUKOHAHHI
MOXEeKHUX Ta aBapiiiHO-pATyBaibHUX poOiT (mami ITAPP).
2. Ilepen npoBenenHsam IIAPP orpumatu nucbMOBHIl Hapsig - JONYCK BiJ

aamiHicTpanii 00'€KTy MpO 3HECTPYMIICHHS EIEeKTPOYCTAaHOBOK 1 MOXIHMBICTh TaciHHSA

IMOYKEXKI.

3. OpranizyBatu, Tpu HEOOXIAHOCTI, KOHTPOJb HAJ MiCIIeM CKHUIaHHS
KOHCTPYKIIiH.

4. He nomyckaTu camMOCTIHHOTO BiAKIIOUYEHHs eleKTpoMepesxi monaa 220 B.

5. 3abe3mneunTu poOOTYy y CKJIaAi ONMEpaTUBHOTO MITA0y TEXHIYHOTO MEPCOHAILY
00'exTy.

6. [ToTrepminuM HajgaTu TMepuly AOJIKApHSIHY MEAWYHY JOMOMOTY, TIpH

HEOOX1AHOCTI BUKJIMKATU ciyk0y «103».

7. ChinibHO 3 MpencTaBHUKAMHU 3aKJaay, BUCTABUTH IOCTH CIOCTEPEKEHHS 3a
OPUJIETIIO TEPUTOPi€0 1 OyNiBEIbHUMU KOHCTPYKIISIMHU.

8. [Tomaduy BOTHEracHMX pPEYOBUH HEOOXITHO MPOBOJUTH MOCTYHOBO, TIIbKU
MiCJIS BUXOAY CTBOJIBIIMKIB Ha TO3UIIII.

9. Po6oTy 3 BogsHUMH CTBOJIAaMU MPOBOIUTH HE MEHINE HIXK 2-Ma criocobamu.

10. He nonmyckaru nposeaeHHs IIAPP 3a mexamu, BKa3aHUMHM B Hapsjg -

Apk
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JOTYCKY.

11. He BCTaHOBIIOBATH MOXEXHY TEXHIKY MOOIN3Y 30HU TOPiHHS.

12.  BupoObHHMnTBO poOIT MeXaHI30BaHUM TMOXEKHHM  IHCTPYMEHTOM 1
YCTAaTKyBaHHSIM MPOBOJUTHU B CTPOTiH BiIMOBIAHOCTI 3 IHCTPYKLIsIMU 3 1X eKCILTyaTallii.

13.  He pomyckatu CTOPOHHIX o0ci0 B 3aJWMIIEHy 30HY 1 30HY Jii BHCOKOI
TEeMIIepaTypHu.

14. Ilpu mnpoknanui pyKaBHUX JiHIH Ha BUCOTY, BHUKOPHCTOBYBATH pYyKaBHI
3aTPUMKH, 3 po3paxyHKy | 3atpumka Ha 1 pykaB. He gomyckatu poOOTy CTBOJIBIIHKIB
0e3 MiJCTBOJIBIIHKIB.

15. Buxonauus I[TAPP mpoBoautu B cmemiaibHOMY 031 1 CHOpSAKEHHI, a B
3aIMMJICHIN 30HI - B 3aXMCHHUX amapaTax.

16. Ilepenbauatu TepMiHOBY €BakKyalil0 0COOOBOTO CKJaJy i3 30HU MPOBEACHHS
ONepaTHUBHUX [ii Mpu HaroAi BuUOyXy, 0OCOOOBOMY CKJIaJy OIMOBICTUTH CHTHAJI IIPO
eBaKyarito.

17. He pomyckatu mojadi HAOpyru Ha EIEKTPOYCTAHOBKH, A0 3aKIHUCHHS
nposenenHs [TAPP.

18. IIpoBecTtu iHcTpykTaxk moctoBux Ha mocty Oesmeku ['J[3C, moctoBux KIIII
I'’I3C i ocobosuii ckaan I'J/I3C mo 3axomax BII.

19.  Ilpo Bci 3minu i mopyuenns bII neraiitno nokmnanatu KI'TT i HOLL.
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BUCHOBOK

B naunnomuiii poboti posrasuyto «[3® maxtu VYkpaina» M. YkpaiHCBK
Jlonenpkoi o6macTi Ta mpoaHaTi30BaHO HOro TEXHOJOTIYHY HeOe3meKy 3TiIHO BHUMOT
METOAUYHUX BKa3iBOK 1O BHUKOHAHHS JUINIOMHHUX pOOIT OCBITHBO-KBaliikaliiHOTO
piBHs Oaxanasp [17].

Amnaini3 nmoxexnoi HeOe3nekn «I[3d maxtu Ykpaina» mokaszas, I0 TEXHOJIOTIUYHUN
npouec 30arayeHHsl Byriuisl € MmokexxoBuOyxoHeOe3neuHuM. Lle moB'si3aHO 3 00poOKOIO
roproyoi peyoBUHHU, a OCOOJIUBO - BUIIJCHHSIM BEJIMKOI KUTBKOCTI BYTUIBHOTO MUY Mif
yac po3BaHTaXXyBaHHS CHPOBUHU.

3a po3paxyHKaMu pO3BaHTaXyBajdbHa JAUISTHKA HaJlEeXWUTh a0 Kareropii b3 -
MOXKEeKOBUOYXOHeOe3neyHa, a Kjlac 30HU MpocTopy - 1.

B nunnomHi#l poOOTi pO3TIISIHYTI po3paxoBaHO HEOOXiNHY KUJIBKICTh CHJI Ta 3aC00iB
ISl JIiKBifamii YMOBHOI MOXeXi, a TaKoX pO3TJSHYTI NMUTaHHSA OXOPOHU Wpali HpH

raciHHl IOXKeXl.
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Jlitrepatypa

1. Pexxum moctymy: [lmp://§orloyka.na/memsS/aiiMe/4942/ ).
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