IIpakTuyHe 3aHATTH 6
IMEPBUHHI 3ACOBU NOXKEXOT'ACIHHSA

Mera 3aHATTS:

1. 3acBoiTM OCHOBHM MpOIECY TOPIHHS, CIOCOOM TaCiHHSI TMOXKEX Ta BUIU
BOTHETACHHUX PCUOBHH.

2. BuBuutu Oya0BYy, NPUHIMI POOOTH, MpaBUIa BUKOPHUCTAHHS 1 TEXHIKY
Oe3IeKH MPHU eKCIUTyaTallii BOrHETraCHUKIB.

3. OcBOiTH OCOOJMBOCTI 3aCTOCYBaHHSI NEPBUHHHUX 3aCO0IB MOXKEKOTACIHHSI
IIPH JTIKB1AAINT TTOXKEXK.

1. TeopeT4yHi OCHOBM rOpPiHHS

l'opinnsa — 1e MBUAKANA TIEpeXi BiJl MOBLIBHOI peakilii OKUCIIOBAHHS [0
MpOrpecyrouoi  peakilii, fKa TPOTIKAE 3  HAPOCTAIOUOK  IIBUIKICTIO
(caMOTIIPUCKOPIOETHCS CTaE «BUOYXOMOA10HOI0»), 1 CYNPOBOIKYETHCS BUILIICHHSIM
CBITJIa 200 3BYKOBUM €(EKTOM.

Ilodceorca — 1€ HEKOHTPOIBOBAHE TOPIHHA 1032 CHEUIAIbHUM BOTHHILIEM, IO
PO3MOBCIOJIKYETHCS B Yaci 1 MPOCTOP1 Ta 3aB/Ia€ 30UTKIB.

OCHOBHUM MPUHIUIIOM Y CHCTEMI 3aM00IraHHs MOXKEeXaM € TOJIOKEHHS PO
Te, IO TOPIHHS MOXKJIHMBE JIHMIIE 32 HACTYMHUX YMOB: JDKEPENIO 3amajiOBaHHS
(TeruIoBU#  IMIYJIBC JOCTaTHBOI TOTYXKHOCTI) Ji€ Ha TOPIOYY CyMIII, 10
CKJIQJa€ThCsl 3 TOPIOYOl PEUYOBUHM 1 OKHCHUKA, B3SATUX Y BU3HAUCHUX
KOHIICHTpAIiiHUX Mexax (puc.l).

roptoya
peyvoBuHa

xxeperno
3ananoBaHHA

roptoya cymiLw

\
BiAnoBiagHa HeobxigHa HeobxiaHa
Temnepatypa | + | koHuentpauis | MOTYXHICTb
y 3anajikBaHHA

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

-
~——

-
- -
-

ropiHHA
Puc. 1. YMOBH BUHUKHEHHS TOPIHHS
B 3aiexHOCTI Bijl MOYaTKOBUX YMOB, Yy SIKMX 3HAXOJUTHCS roproya cymiml, 1

OpUpPOIM  JDKepesia  3amaliloBaHHs  PO3PI3HAIOTH  TPU  BUAUM  TOPIHHS:
camMo3anajiloBaHHs, caMO3aiiMaHHs, BUMYIIEHE 3allallOBAHHS.



Camozanantoéants NOJATAE B TOMY, 1110 BCSI TOPIOYA CyMILI HAIP1BA€THCS 30BHI
710 TaKO1 TeMITepaTypH, BUIIIE KO BOHA 3aTOPSIETbCSA CAaMOCTIHHO, 0€3 J0JaTKOBOTO
30BHIIIHBOTO BILIUBY.

Camo3zatimanns B1AOYBA€ThCS BHACHIIJOK HAKOMWYEHHS TeIUla MPOTIKaHHS
PI3HOMAHITHUX BHYTPIIIHIX €K30TEPMIYHUX (PI3UKO-XIMIYHUX a00 Ol0JOTTYHHX
MPOLIECIB, 110 TEXK 3aKIHYY€ETHCSI BAHUKHEHHSIM TOPIHHS.

Bumytiene 3anantoBanHs (ITi111ain) — 1ie¢ BAHUKHEHHS TOPIHHS TOPIOYO0i CyMiIITi
B OJIHIM TOYIll B pe3ynbTaTi Mii jpKepena 3amaitoBaHHs (ICKpH, HarpitToro Tija,
BIJIKDUTOTO TIOJIYyM's) 3 TTOAAJIBIIIAM 3arOPAHHSIM YC1€1 CUCTEMH.

3aranbHUM JUTSI BCIX MPOIIECIB € HACTYITHE:

— TeMIiepaTypa CUCTEMH MEePEBUIIYE JCsIKEe KPUTUYHE 3HAUCHHS;

— TEIUIOBHJIUJICHHS B TOPIOYIM CHCTeMI 3a pPaxyHOK XIMIYHOI peakiii
OKHCITIOBaHHSI TIEPEBUIIY€ TEIUIOBIAAaUy 13 CHCTEMH B HABKOJUIIHE
CEpEeIOBUILE;

— TepexiJ BiJ MOBUIbHOI peaKIilii OKHCIIOBAaHHS J0 TOpiHHS B1AOYyBaeThCA 3a
MIeBHUH Yac — MepioJl 1HIYKIIii.

Toproui peuosunu (I'P) — 1e pEUYOBHHM, SKI TpPHU Jii HA HUX BHUCOKOL
TEMIEpaTypy, BIAKPUTOTO MOIYM's UM IHIIOTO JDKEpeia 3amalloBaHHS MOXKYTh
3aiiMaTHhCs 1 B MOJAJIBIIOMY TOPITH 3 YTBOPEHHSM TEIIa Ta BUIIPOMIHIOBAHHIM
cBiTia. Jlo ckiagy OUTBIIOCTI TOPHOYMX PEYOBUH BXOIATH BYTJElb (KapOoH) Ta
BOJIEHb (T1JPOTeH), K1 € OCHOBHUMH TOPIOYUMH CKJIAIHUKAMH ITUX peduoBHH. Kpim
BYyTJICIO Ta BOJHIO ['P MOXyTh MicTHUTH # 1HIII e1eMeHTH Ta crioinyku. Yactuna I'P,
SBIITFOTH COOOIO MPOCTI €EeMEHTH, Hampukian cipka, gochop, Byriens. ['oproui
PEUYOBHHHM HE JIMIIE BIAPI3HAIOTHCS 33 CBOIM XIMIYHHMM CKIIAJIOM, a i 3a Qi3udHUM
CTaHOM, TOOTO MOXYTh MepeOyBaTH B TBEPAOMY, PIIUHHOMY YH Ta30MoaiOHOMY
ctani. HaitOupm HeOe3neuHMH y TIOKEKHOMY BifHOUIeHH] € ['P B razonogioHomy
cranl. TakuM 4YuHOM, TOpIHHI — 1€ (PI3UKO-XIMIYHUM TIpolec, SKUU
CYNPOBOJIKYETHCS BUAUICHHSIM BEJIMKOI KUIBKOCTI Terya. Lleil mocTynaT Bu3Hayae
MPOTHUIIOKEXKH] 3aX0/I1, TOOTO i1, HAalpaBiIeH1 HAa TPUIUHEHHS POLECY TOPIHHS.

2. Cnnoco0u raciHHs MokKex

Buxoasun 3 KJIaCHYHUX OCHOB XIMii 1 (DI3UKHU PO3IIITHEMO OCHOBHI CIIOCOOHU

raciHHs MoeX (puc.2) Ta BOrHETacHI pEYOBHHH.

Puc. 2. Kitacu noxex Ta CHMBOJIM JJIA iX TO3HAYEHHS:

A — TOpiHHS TBEPAUX PEUYOBUH, MEPEBAXKHO OPraHIYHOTO MOXO/KEHHS, SKE
CYNPOBOJIKYETHCS TIIIHHSM (JI€pEBUHA, TEKCTUJIb, AP TOLIO);

B — ropinHs pigkux ado TBEpAMX PEUYOBHH, SIKI PO3TOILIIOIOTHCS (mapadiH,
BiCK, Ma3yT, acpaJibT TOIIO);



C — ropiHHs ra3onoioOHUX peuOBHH;

D — ropinHs MeTaniB Ta iX CIUIaBIB;

(E) — no3HaueHHsI MOXKeX, MOB'SI3aHUX 13 TOPIHHAM €JIEKTPOYCTAaHOBOK Ta
€JIEKTPOOOIaTHAHHS.

IcHye ’sITh OCHOBHHMX CITOCOO1B MPUITUHEHHS TOPIHHS:

1. OxonoaKeHHS 30HU TOPIHHA a00 rOPIOYHUX PeUOBUH. B 11bOMy BUNAAKY IS
NPUIIMHEHHS €K30TEPMIYHOI peakilii OKHUCJICHHS BiJ 30HU TOPIHHSA HEOOXIJIHO
B1JIBOJIUTH OLJIBIIIE TETIA HI’K BUILISETHCS B IIPOIIEC] 3rOpaHHS.

2. Izonamiss rToprouMX pEYOBHH, OKHCHUKa (TIOBITps) abo kepena
3amantoBaHHs BiJ 30HU ropiHHs. CyTh CIOCOOY MOJISATAa€E B TOMY, 1110 B 30HY TOPIHHS
HE JIOMYCKAEThCS OJ[HA 13 CKJIAJIOBUX, SIKI MOTO 3yMOBIIOIOTh. MOKIIMBI HACTYITHI
criocoOu 1301511

— TOKPUTTS (130JIALs BIJ TOBITPs]) 30HM TOPIHHS MIHOIO, MOKPHUBAJIOM 3
HEropIoYoro TEIJIOI30JSIIHHOrO MOJIOTHA, IPyOOBOBHSIHOT TKAaHUHU YU
MOBCTI, 3aCUIIaHHS OCEPENIKY TOPIHHS 3eMJICI0 a00 MICKOM;

— CTBOPEHHS 130JISLIITHOrO 1Iapy 3a J0MOMOTr00 BUOYXY;

— YTBOPEHHS 130JIALIIIHOrO IIapy NUIIXOM CTBOPEHHS PO3PUBY MIX
rOPIOYMMHU MartepiajaMu, TOOTO MK PEYOBHHOIO, IO BXXE TOPUTh, Ta
PEUYOBHMHOIO, sIKA IIe HE OXOIJIEHA BOTHEM (HAMpUKIIaJl, MiHEpali30BaHi abo
OpHI CMYTH HAaBKOJIO MOJIS YH JIICY);

— 3aKpUBaHHS OTBOPIB MPHUMIMICHHS, OXOIUICHOTO TIOXEXKEI, 3 METOI
13011111 TPUMITIICHHS BiJ] HAJXOXKCHHSI CBI)KOTO TTOBITPAI.

3. Po30aBneHHs 30HU TOPIHHS HETOPIOYMMHU PedOBUHAMH. J|JIsI IBOTO B 30HY

TOpIHHA MOAAI0THCA Heroprodi ado iHepTHi ra3u (CO2, a30T, aproH TOII0);

4. 3MeHIIeHHS MBUIKOCTI peakilii ropinHs (1HridyBanss). s 1150TO B 30HY
TOpIHHA MOJAI0THCS PEYOBUHU (BOTHETACHI MOPOLIKH, TAJIOT€HOBYTJIEBO/IHI TOLIO),
K1 CyTTE€BO BIUIMBAIOTh HA MPOLECH XIMIYHOTO OKUCJIEHHS (PO3pUB JIAHLIFOTOBHUX
peaxiiiif) ax 10 TOBHOTO HOro NpUIMHEHHS.

5. [locunena koHBekIis a00 30MBaHHS MOJIYM'ss TOTOKOM TMOBITPS (3ayBaHHS
BipHUKA a00 cBiUKHM). [I0Ty>KHUI MOTIK MOBITPS BIAHOCUTH B1J 30HU T'OPIHHS Ta3u,
K1 BUIUISIOTHCS TPH BUIAPOBYBaHHI Ta MIpOJIi3l TOpPIOYOi peuoBMHU. Bonu
JIOTOPAIOTh Ha BIJICTaHI, IX TETIOTAa, HE HArpiBa€ 30HY 3TOPAHHs, BUTIAPOBYBAHHS 1
mipoJii3 NpUNHUHSAITHCA. Jlo Toro s, Habiralouuii MOTIK TOBITPS OXOJOIKYE
pO3IrpiTi MaTepiaiu, 3HKYIOUH 1HTEHCUBHICTh BUTIAPOBYBaHHS abo mipoizy. Lleit
Croci0 Ma€ 3acTepeKeHHs, TOMY 1[0 HEIOCTAaTHbO MOTYHHM MOTIK MOBITPS MOXKeE
MIPUBECTH JI0 PO3TOPTAHHS MOXKEXKI 13-32 MPUTOKY B 30HY TOPIHHS CBIKOTO KHCHIO.

Mo>B1 KOMOIHOBAH1 CXE€MU TaCIHHS, MIPU SIKUX OJTHOYACHO BUKOPUCTOBYIOTh
JIEKUTbKa CIIOCO01B MPUTTMHEHHS MPOIIECY TOPIHHSA. SIK IPHUKIaau MOYKHA TPUBECTU
OJTHOYACHE TOIaBaHHS BOAM 1 BOTHETACHOTO TIOPOIIKY OJHUM TMOKEKHUM CTBOJIOM,
reHepyBaHHs MOBITPSHO-MEXaHIYHOI MiHU 3 BUKOPUCTAHHIM Ta30BOI BOIHETaCHOT
PEYOBHUHHM (HAMPUKIIA[, 110KCUAYBYIJIELIO) 3aMICTh MOBITPS TOLLO.

3. OCHOBHI BUAM BOTHEIaCHUX PEYOBHH

Boenezacni pewosuru — 11e pe4oBUHM, SIKI MaIOTh (DI3UKO-XIMI4H1 BJACTUBOCTI,
0 J03BOJIAIOTH CTBOPUTU yYMOBHU s IPUIMHEHHS TOPIiHHS. IX BHKOPMCTaHHS
3aJICKUTH BiJ KJ1acy Moxkexi (Tadi. 1).



Tabmung 1

Krnacugikanis noxex Ta peKOMEH0BaH1 BOTHEracHl peYOBUHU ™
Krnacu 1 . .
. PexoMmeHnnoBaH1 BOrHeracHi
T TKIIACH S .
sk XapakTepucTrKa KIIaciB 1 MiIKIACIB MOXKEXK pEYOBUHU
TTOKEXK
["opiHHS TBEpAUX PEUOBUH, L0 . .
p PAMX P > I Bopa 31 3MouyBavamu, IiHa,
w » m=| CYIPOBOKYETHCS TIIHHSAM (JIEpeBO,
T B = . . . XJIaJIOHU, TIOPOIIKU TUITY
Al |E 5 @ namip, cojioma, ByTriuisl, TeKCTUIIbHI
| &9 ABCE
A 5275 BUPOOH)
A2 L I'opinHs TBepauX PeuOBUH, 110 HE Bci Bunu BorueracHux
CYNPOBOJKYETHCS TIHIHHSM ( IJIACTMACH) pEYOBHH
['opiHHS pIAKKUX PEUOBHUH, 1110 HE [Tina, po3nuiena Boja, Boja 3
o PO3UYHMHAIOTECS y Boji (OeH3uH, edip, | 1006aBkoro ¢proposanux IIAP,
BI % = | nadroBe manueo), a Takox 3pimKyBanux |XaagoHu, COy, TIOPOIIKH THITY
g« E TBEPAUX peyoBHH (napadin) ABCE i BCE
N . . ITina Ha OCHOBI cHeLIAJIBHUX
Z R ["opiHHS pIAKUX PEUOBHUH, 1110 . .
B o . [NIHOYTBOPIOBAY1B, PO3IIUIICHA
© PO3YHMHSIOTHCS Y BOJI (CIIUPT, METAHOJI,
B2 | ~ Cinepi) BOJIa, XJIAJIOHU, TIOPOLIKU THITY
P ABCE i BCE
& O06'emHe racigus 1
= .
E S E (dbrermaTu3zallis ra30BUMH
= . .
2 éﬁ S ["opiHHS ra30noi0HUX PEUOBUH CIOJIyKaMHU, MOPOIIKU TUITY
C - e S 2 (moOyToBUiA Ta3, BOACHB, IIPOIIAH) ABCE 1 BCE, Boga s
© OXOJIO/IXKEHHS 00J1aIHAaHHS
D1 ['opiHHS TEerKuX MeTaliB, 32 BUHSITKOM
= JTy’)KHHX (QJTFOMIHIM, MarHii Ta iX CIJIaBH)
D2 E ['opiHHS MTyXKHUX Ta IHIIUX TOII0HUX
& MeTaiB (HaTpiii, Kaii) : .
D = - - CrentiaibpH1 MOPOLIKU
D3 T'opiHHS METaOBMICHUX CIONYK (METaso-
OpraHiyHl CIIOJIYKH, TiPHUIA METAJIN)

*TlpuBenena kmacudikaris BigmoBigae ISO 3941 1 I'OCT 27331-87 «lloxkapHast TexXHUKA.
Knaccuduxarus noxxapos». OcranHiit ckacoBano Hakazom JIT "YxkpHJIHIL" Ne 146 Bix 05.11.2015 p.

**B nmitepaTypi 3ycTpidaeThCsl HE CTaHAApPTU30BaHUM Kiac F, sSKuil XapakTepusyeThes, SIK MOKEKi
pamioakTUBHUX BINXOMIB Ta sIepHUX MarepianiB abo TOpiHHA MOOYTOBUX Macel 1 JKUpPIB B
3akmanaxxapaysanss (ISO 3941:2007).

OCHOBHI BUMOTH JIO TAaKUX PEUYOBUH HACTYITHI:

— TIOXEKHa e(DeKTUBHICTh TACIHHSA MPU MAJMX BUTpATax;

— JIelIeBU3HA, JOCTYIHICTh, IPOCTOTA 1 0E3MEUHICTh MPU Y BUKOPUCTAHHI;

— AHTPOIIOTEHHA Ta €KOJIOT1YyHA OE3MEYHICTb.

PeuoBuHaMu, 110 HalOUIBII HOBHO BIAMOBIAAIOTH BUILE3a3HAYCHUM BUMOTaM,
a BIJITaK HAJIEKATh 10 OCHOBHUX BOTHETACHUX PEYOBHH, €: BOJAA (B PI3HUX BHUAX),
miHa, 1HEPTHI Ta HETOPIOYl Ta3W, TaJOTCHOMOXIAHI BYTJEBOAHIB, CHEIliadbHI
TIOPOIIIKH,
PEYOBHHH.

Booa. Haiibinbim po3mnoBCro/KeHa, JeIIeBa Ta JIETKOJOCTYIIHA BOTHEracHa
pedoBrHA B YKpaini. BoHa Ma€ BeNHMKy TETJIOEMHICTh HarpiBaHHsI 1 TapOyTBOPEHHS,
3aBJSIKM YOMY Bi10YBa€ThCsl IHTCHCUBHE BIJIBEICHHS Teria. Temreparypa KAMHHS
Bogu 100°C, a momym’st (minimansHa) — 700°C. ToMmy nomagarouu y 30Hy TOpiHHS

aepo30.i,

MICOK.

PosristHeMo  neranpHIIIE OCHOBHI

BOTHETACH1




Maibke BCA BOJA BUIIAPOBYETHCS, 3a0Mparoun MaKCUMajbHy KUIBKICTh Teruia (mpu
BUIIApOBYBaHH1 1 71 Boau norauHaeThes 0am3bko 2300 k/[k TEIIOTH — €KBIBAJIEHT
52 rpamiB 6eH3uHy). KpiM TOro, BoHa 3MOUy€ PEUOBHHHM 1 YTPYAHIOE JOCTYII 10 HUX
KHCHIO TIOBITPS. Y 3aKpUTHX MPUMILIEHHAX BojsHa mnapa (1 1 Boau mpu
BUIIAPOBYBaHHI yTBOproe 1725 5 mapu), po30aBisie TOBITPS Ta 3HHKYE
KOHIIEHTpAI[II0 B HbOMY KHCHIO (ITpH KOHIIEHTpaIlii BOJsiHOI mapu 35% Ta BHILE 32
00'eMOM MpoIeC TOPIHHS CTa€ HEMOXJIHUBHM). Bojga Moke BHKOPUCTOBYBATHCh
BUTJISI/II KOMITAKTHUX CTPYMEHIB, IO JIa€ MOXJIMBICTh TACUTH TMOXKEXKI HA BUCOTI 1
Ha BIJJaJ1, IPH 1i TOTIOMO31 CTBOPIOIOTHCS BOJISIHI 3aBICH Ta OXOJIOHKEHHS 00'€KTIB,
110 3HAXO/ATHCS MOPYY 3 OCEPEAKOM MOKEXKI.

Bopa 31 cremianbHuME 100aBKaMH, IO BUKOPHUCTOBYETHCS SIK 3aps/i CUCTEM
MOKE)KOTACIHHS CIEIaIbHUX KOHCTPYKIIA — YU HE €IWHUN MPUAHATHUNA 3aci0
raciHHS POCIMHHHUX OJIIA 1 TBAPUHHHUX KHUPIB, 110 M 3YMOBIIOE IMOCTYIOBE iX
BIIPOBA/DKCHHSI B TMPAKTHKY MPOTHUIIOKEIKHOTO 3aXUCTy KYXOHb ITiIIIPUEMCTB
TPOMAJICBKOTO XapuyBaHHS. SIK BOTHeracHa pedyoBMHA BOJAa Ma€ HETaTUBHI
BJIACTUBOCTI, 1110 OOMEXKYE ii 3aCTOCYBAaHHSI MPHU MOKEKOTaCIHHI:

— BOJIOIO HE MOYXKHA TACHTH YCTAaTKyBaHHS, SIKE 3HAXOIATHCS ITi/T HAIIPYTOIO;

— BOJIa Ma€ OUIbIIY TYCTUHY HI)K OCHOBHI HaTONpoayKTu (HadTa, OCH3UH,
rac, TOJyOJ TOINO), SIKi CIUTMBAIOTh Ta MPOJIOBXKYIOTh FOPITH HA TIOBEPXHI
BOJIM, 30UJIBIITYIOYH THM CAMHUM OCEPEIOK TOXKEXKI;

— BOJIa 3MOYY€ MPOIYKTH FOPIHHS, 1110 MOXE CIIPUYNHUTH MCYBAHHS I[IHHOTO
yCTaTKyBaHHS Ta MartepialiB (HaNpUKIaJ, B OOYHUCITIOBAIBHHX IIEHTPAX,
010mi0TeKax, My3esX, KApPTUHHHX TaJIepesix TOIIO);

— BOJIa BCTYTAE B XIMIYHY PEAKITIIO 3 Ty)KHUMH, JIY’KHO3EMEITbHUMHU METAJIaMHU,
ix xapbimamu, B pe3yJbTaTi 4OrO BUIUISETHCS 3HAYHA KUIBKICTH TETUIa Ta
rOpPIOYMX Ta3iB, 10 MOXE MPU3BECTH J0 BHOYXIB Ta PO3MOBCIOIKEHHS
TTOJKEXKI;

— BOJIa 3aMep3a€ NPU MiHYCOBUX TEMIIEpaTypax, 10 0OMEXYe ii BUKOPUCTAHHS
B3UMKY.

Ilina eocnecacunvra (nooicexcna). Ilina — MpoCcTOpOBa IUIIBKOBO-YapyHKOBA
CTPYKTypa CHUCTEMHU THUITy Ta3-piiMHA, SKa XapaKTEPH3yE€ThCS KPaATHICTIO 1
CTiiKiCTIO. [liHa 602cHezcacuibHa — Ta30pIIMHHA CyMIII, sIKa BUKOPUCTOBY€ETHCS JIJIS
TaciHHS TOKEX JIETKO3aMMHUCTUX Ta TOPIOYUX PIUH, a TAKOXK TBEPAUX PEUOBHUH 1
MaTepialiB OpPTraHiYHOTO TOXO/KEHHA. ['aciHHsS MOXEX IMIHOK BiIOYBa€ThCS 3a
paxyHOK 130JIFOBaHHS HEIO TMOBEPXHI MalalouuX pPIiAUH a00 TBEPAMX TOPIOYHX
pPEYOBHH (MaTepialiB) BiJl OKUCHUKA (3a3BUYAM KUCHIO TIOBITPS), 11 OXOJOKEHHS 1
YaCTKOBO 3@ PaxyHOK PO3BEACHHS Ta30BOr0 TOPIOYOTO CEPEIOBHUINA BOJSHOIO
1aporo, 0 BUALISETHCS 3 TIHHU.

Ha npakTuii 3acToCOBYIOTh /1Ba BUJM MIHU: MOBITPSIHO-MEXAHIYHY Ta XIMIYHY.
[ToBITpsiIHO-MEXaHIYHA IIHA YTBOPIOETHCS MPU MEXAHIYHOMY 3MILIyBaHHI MOBITPS
(90%), Bomu (9,4-9,8%) Tta minoytBoptoBadya (0,2—0,6%). Ilinoymeopiosaui:
cneyianvHi — 37aTHI yTBOPIOBAaTH Ppo0OO0dYil 1 3MOYYyBaJIbHI PO3YMHU TMPHUIATHI IS
racinHg noxkex kmaciB A 1 B 3rigro 3 JJCTY EN 2:2015 a6o mpuaaTHi 110
3aCTOCYBaHHS 3 MOPCHKOI BOJOIO SK PO3UYUHHHUKOM; NIIBKOYMBOPIOYl —
BUTOTOBJICHI HAa OCHOBI (PTOPBMICHMX Ta 1HIIMX MMOBEPXHEBO-AKTUBHUX PEUOBUH



(ITAP) 1 30aTH1 yTBOpPIOBATH IUIIBKY 3 pOOOYOro po34MHY Ha MOBEPXHI TOPHOYHUX
PIAMH, SIKa XapaKTepU3y€eThCS 3AATHICTIO 10 CAMOBITHOBJIEHHS IMICIII MEXAHIYHOIO
pyHHYBaHHS, a TaKOX 3HWKEHHSM IIBUAKOCTI IU(]y3ii mapiB roproyoi piJIiHU.
llogimpsino-mexaniyna nina 6yBae Hu3bKoi (10 10), cepeannoi (10-200) Ta Bucokoi
(monan 200) kpaTHOCTI (BIAHOIIEHHS 00'eMy IIHU 10 00'€MY PO3UHHY, 3 IKOT'O BOHA
yTBOpeHa). Ii cTiliKicTh 3aleXuTh Bijl IIHOYTBOPrOBaYa if CTaHOBUTH 10 20 XB, ae
31 301JIBIIIEHHSIM KPATHOCTI BOHA 3MEHIITY€ThCS.

Ximiuna nina yTBOPIOETbCA MPU B3AEMO/IT JTy’)KHOTO Ta KMUCIOTHOTO PO3UMHIB
y OPUCYTHOCTI IiHOyTBoproBaua. Taka miHa ckianaetbes 31 80% BYTrJIEKUCIOro
rasy, 19,7% Bomu ta 0,3% MHOYTBOPIOBAILHOT PEYOBHHH (TYCTHHA CTAHOBUTH
omusbko 0,2 r/cM®, KpaTHICTb — 5, cTilikicTh — 10 40 XB.).

Inepmui ma neeoproui eazu. I'0JJIOBHUM YMHOM, BYTJICKUCTUH Ta3 (pialie a3oT 1
aproH), 3HWXYIOTh KOHIIEHTPALII0 KHCHIO B OCEPENKYy MOXKEXKI Ta TalbMYIOTh
IHTEHCUBHICTh OKHUCITIOBAIBHOIL peakiii. 3aCTOCOBYIOTHCS, K MPABUIIO, 1JIs1 TACIHHS
JErKO3alMUCTUX Ta TOPIOYMX PIAUMH, TBEPAMX PEYOBHMH Ta Mareplaiis,
yCTaTKyBaHHS IiJ] HAIIPYTOI0, a TAKOXK y BHITAJKaX, KOJU BUKOPUCTAHHS BOJU YU
niHU He Jae JieBoro edekty. Ll ra3u npu raciiHi He «3aJIMILIAIOTH CIIAIB», TOOTO
HE 3aB/JAIOTh 30UTKIB 00’€KTaM 1 TOMY, 10 B HUX 3HAXOJIUThCA (My3ei, KapTUHHI
ranepei, apxiBu, KOMIT'FOTEpHI KJIacH TOLIO). Byriekucnuii ra3 BUKOPUCTOBY€EThCS
JUId TaciHHA cknaniB JI3P, akyMyJIsTOpHUX CTaHIiM, eleKTpooOsagHaHHs, neden
TOILI0, aJle MOro HE MOXHA 3aCTOCOBYBATH JUIsl FACIHHS JIY>)KHHUX 1 JTy’)KHO3EMEIbHUX
METaliB, €THJIOBOTO CIIHPTY, B SKOMY BIH PO3UHMHSIETHCS, XIMIUHI CIIOJIYKH, 31aTHI
i AaBaTUCS TEPMIYHIA JECTPYKIi 0e3 MOCTymy MOBITPS (TEPMIT, IIENyIOin),
THiIOYUX MatepianiB. [[s raciHHS IUX MaTepialliB Kpaiie 3aCTOCOBYBATH aproH 1
a30T. OcTaHHIN TakoX HE MOKHA 3aCTOCOBYBATH JJISi TACIHHS IOXKEKE HaTPIlo,
MAarHiro Ta JiTito, SIKl yTBOPIOIOTh BUOYXOHEOE3EUH] HITPUTH.

Boenezacni nopowku. llopowxu 1ie noapiOHEH1 MiHEpadbHI COJ1 3 PI3HUMHU
no0aBKaMy, 10 MPOTUAIIOTH 3JIEKYBAaHHIO Ta YTBOPEHHIO TPyAOK. BorheracHi
MOPOIIKK BIAPIZHAIOTHCS BiJl I1HIIMX BHUJAIB BOTHETaCHUX PEYOBUH 3/AaTHICTIO
HIBUAKO MPUIUHATA TOJyM’sitHE ropiHHs. J[piOHI YacTHHKH, K1 BXOASATH JI0 iX
CKJIaJy, FalbMYIOTh PEaKilii OKUCIEHHS y ra3oBiid ¢aszi, a KOpKa, SKa YTBOPIOETHCS
B pe3yibTaTi pO3Kiaay 1 IJIABICHHS CKIAIHUKIB TOPOIIKY, CIpPUSE TaCIHHIO
TBEPAMX TOPIOUMX MaTepialliB 1 TMEpPenIKo/Kae iX TMOBTOPHOMY 3aiiMaHHIO.
Po3pi3HAI0TH MOPOIIKK 3arajbHOTO Ta CIEMIAIbHOTO MpU3HadeHHs. Jlo mopomikiB
3araJlbHOTO TpHU3HAYeHHS HaJeXaTb Ti, IO BUTOTOBJIAIOTHCS HAa OCHOBI
dbochopHoamoniianx cojer. L1 mopomkm racsaTh moxexi kmaciB A, B, C Ta
3aCTOCOBYIOTHCS ISl TACIHHS TJIIOUMX 1 TBEPAUX TOPIOYMX MaTepiajiB, TOPIOYHUX
piauH, Ta3iB, €IEKTPOYCTaTKYBaHHA, B TOMY YHWCII MiJ Hampyrow. Boraerachi
MOPOIIKMA BUTOTOBJEHI HAa OCHOBI OiKapOOHATy HATPil0 BUKOPUCTOBYIOTHCS IS
racinHsg mnoxex kiacie B, C: nerko3alMucTUX Ta TrOpPHOYMX pIJIMH, Ta3iB,
€JIEKTPOYCTaTKyBaHHs, IBUTYHIB, aji€ HE MPUAATHI U1l TACIHHS TJIII0YMX MaTepialliB
(kmac  A) Ta gayxHux MertanmiB. Ilopomku cnemiaapHOrO MPU3HAYCHHS
BUKOPHUCTOBYIOTHCSl JJIl TaCiHHSI FOPIOYMX PEUYOBMH, NMPUIMHEHHS TOPIHHS SKHUX
JOCSITAETHCSA TIUISIXOM 130711111 IOBEPXHI, 1110 TOPUTH, BiJl HABKOJUIITHEOTO TTOBITPS
[IapOM  BOTHETacHOro MOpOuIKy. BorHeracHi mNOpPOIIKM MNPAaKTUYHO HE



OXOJOUKYIOTh KOHCTPYKIIil, HATPIiTi i Yac Mokexi. IX HEMOXKHA MOJaBaTH Y
IPUMILIEHHS, € 3HAXOAATHCS JIIO/IU, aJle€ HUIMH MOYKHA TACUTH €JIeKTPOooOIaiHaHHS,
siKe nepeOyBae MiJ HApPyToko.

l'anoeenogyanesooni (xnadonu). llondrae y XiMiuHOMY TallbMyBaHHI peakIlii
TOPIHHS IIJITXOM PO3PHBAHHS JAHITIOTOBHUX PEAKIIiil OKUCHEHHSI, TOMY 1X Ha3UBaIOTh
1Hr101TOpamMu, abo aHTUKaTajaizaTopamu. /[0 mepeBar iHri61TOpiB rOPIHHS HaJEkKaTh
HEBHMCOKA BOTHETAacHa KOHIICHTpAIlld Ta XIMIYHA CTIMKICTh B yMOBax 30epiraHHsl.
Hwxue HaBeneHO JesKi TaJOreHONMOXIJHI BYIJIEBOJAHIB Ta IX BOTHEracHi
KOHIICHTpAIlll y BIJCOTKax 3a o0'eMoM: Opomuctuii MetwieH — 2,4%; HoaucTui
metuneH — 2,7%; terpadropaubpomeran — 7,5%; Opomuctuit etmn — 8,6%;
nuxiopmonopropmeran — 9,5%. Jlo HEHOMIKIB TrajJoreHOBYTJIEBOJAHIB MOKHA
BIJIHECTH 1X BHCOKY KOpPO3iliHYy aKTHBHICTh, TOKCHUYHICTh Ta BapTicTh. [lim gac
BUKOPUCTAaHHS  TaJOr€HOBYIJIEBOAHIB  JUIsl  TaclHHS  IOKEXI  HEOOX1JIHO
JOTPUMYBATUCh TpaBwil Oe3meku. BUKOpPHUCTaHHA XJIaJOHOBHX YCTaHOBOK
MOKEKOTACIHHS IOy CKA€EThCA JIUIIIE MICIs €BaKyallii Jiroaen 3 npumimienss. [licns
nignucanHs MoHpeabChbKOro MpOTOKOIY PO PEYOBUHHU, SIKI pYyHHYIOTH 030HOBUI
miap, 06araro XJaJoHIB MIJIATAIOTh MOCTYHNOBOMY BHIIyYeHHIO 3 00iry. OpHax
PIBHOLIIHHOI 3aM1HU M, IK Halle(DeKTUBHIIIOT BOTHETaCHOI pEYOBUHH, MTOKU IO HE
3HAWJIEHO.

Aepo3zoni. Aepo30JIbHI BOTHETACHI PEYOBHHH YTBOPIOKOTHCS 1] YaC 3TOPSIHHS
OKpEeMHX XIMIYHHUX CIIOJIYK Yy TeHepaTopax BOTHETAaCHHUX aepo30JiB 1 SIBISIOTH
co00I0 TUCIIEPCHI CYyMIII TUITY «TBEPJl YaCTUHKHU — Ta3». OcHOBHUH edexT mpu
TaciHHI JOCATAETHCS 32 PaXyHOK 1HT1OyBaHHS (TaJIbMyBaHHS) PEaKIii OKUCICHHS.
Jlo mepeBar BOTHETaCHHX aepoO30JIiB BITHOCHTh BUCOKY TaJIbMIBHY 3JaTHICTH 1
BIIHOCHO HH3bKY BapTICTh OOJAJHAHHS CHUCTEM I[OKEKOTACIHHS, a TaKoXK
MO>KJIMBICTh T'aCiHHS €JIEKTpOOoOIaAHAHHS, IKe epeOyBae mia Hanpyrowo. Henoniku
— 116 HEMPUJATHICTh J0 3aCTOCYBaHHS y MPUMILIEHHSX, /1€ NepeOyBalOTh JIIOIH,
MO>KJIMBICTh TaCIHHS MOXKEX JIMIIE 3a Jy’KE€ HU3bKOrO CTYINEHS HErepMETUYHOCTI 1
HEOOX1IHICTh TPUBAJIOTO BUTPUMYBAHHS MPUMIIICHHS 3aKPUTUM ITICIIS MMOIaBaHHS
BOTHETaCHOI PEYOBHMHHU, a TaKOX MOKJIHMBICTh HEraTUBHOTO BIUIMBY TBEPAUX
YaCTHUHOK Ha 0OJIagHaHHS.

4. IlepBuHHI 32C00M MOXKEKOTACIHHA

[lepBunHi 3aco0u noxexoracinus (I1311) npusHaveHi A raciHHs MOXKEX Y
MTAaTHUAX ITIPO3/UIIB TOXKEKHOI OXOPOHHM, a TaKOXX — JINKBiJaImii HEBEIUKHX
ocepeKiB TIoKeXK. BoHM € y BCIX BUPOOHMYMX TPUMINICHHSX, II€XaX, CKJIaax,
JabopaTopisx, MaWCTEpHSAX 1 TEPEeNarOThCS MM OXOPOHHY BIJIMOBINATLHICT
Oe3rmocepeIHbO KepiBHUKAM X 00’ €KTIB 200 iHIIUM IOCag0BUM 0co0aM 3 4ucia
1H)KEHEPHO-TEXHIYHUX NpaliBHUKIB. HasBHICTH 3aC001B MOKEXKOTACIHHS IT1IBUIILYE
pIBEHb MOXEXKHOi Oe3MeKu 00’€KTIB, 1, TUM CaMHUM, Y pa3l BUHUKHEHHS BOTHIO,
3MEHILyE MarepiaibHi 30MTKU Ta JIIOJCHKI >KEPTBU. BUKOPUCTOBYIOTH HACTYIHI
Buau [1311:

— BOTHETaCHUKH;

— TIOKEKHUU 1HBEHTap;

— TIOKEKHUU IHCTPYMEHT.



4.1. BorueracHukm.

Boenezcacnux — nepeHocHe 4u niepecyBHE 001aHaAHHS JI TaCIHHSA OCEPEJIKIB
MOEX1 3a PaXyHOK BUITYCKY TI1Jl THCKOM 3allaCeHOi BOTHETacHOi peuoBUHU. by ib-
SIKHI BOTHETACHUK CKJIQIa€ThCS 3 KOPITYCY JUIsl 30€piraHHsi BOTHETaCHOI peYOBHHU
Ta 3aMMipHO-IIYCKOBOTO MPHUCTPOI. SIKIIO Maca 3apsay BOTHETacHOI pPEYOBHHU
MEPEHOCHOTO BOTHETACHUKA IMEPEBUIIYE 5 KI, TO BIH MOBUHEH OyTH OCHAIICHHI
THYYKUM PYKaBOM. 3amipHO-ITyCKOBHM MPUCTPIN CKIIAJA€THCS 3 TOJIOBKH, HACaIKa-
po3MuiIoBaya ab0 THYYKOTro pyKaBa 3 HacaJKOM, PYUKH JUJISl TPAHCIIOPTYBAHHS Ta
BaXKEJsl YIPaBJIIHHS TOJIaBaHHSIM BOTHETaCHOI PEYOBHHHM, 3aMO01XKHOI YEKHU BiJl
BUIIAJIKOBOTO CHPAIlbOBYBAHHSI, KJamaHy MEPEepUBaHHS TOJIaBaHHS BOTHETACHO1
pedoBuHM, CUGOHHOT TPYOKH, JHKEpEsia HAIITUIIIKOBOTO TUCKY (Ta30BHii 6ai0oH a0
ra3oreHepyBajJbHUN €JIEMEHT) Ta KHOTKU B3BEJEHHS (Y 3aKa4aHWX BOTHETACHUKIB
ra3-BUTHCKyBa4 MICTUTBCS B KOpPIyCl), @ TAaKOX MPHUCTPOiB, IO 3arMo0IraroTh
NIEPEBUIIYBAaHHIO TUCKY BHIIE AOMYyCTHUMOTO. JIKepeno HaJJIUIIKOBOTO THCKY Y
NIEPECYBHUX BOTHETACHHMKAX 3HAXOJIUTHCA 30BHI Kopiycy. OKpiM TOro, 3akadaHi
BOIHETaCHUKH MOBUHHI OYTH OCHAIlIEHI MAaHOMETpaMu a00 1HJIUKATOPaMHU TUCKY.

3a BHJIOM BOTHETACHOI pEYOBUHU BOTHETACHUKH MO UISIFOTHCS Ha:

— 600sHi (13 3apsIIOM BOJIM UM BOJIU 3 IOMIIIIKaAMH);

— ninni (13 3apsIOM MHOYTBOPIOBAYIB PI3HOMAHITHUX BUIB);

— 800oninni (13 3apsA0M BOJSTHOTO PO3YMHY MIHOYTBOPIOBAIBHUX JIOMIIIIOK);

— gyenekucaiomi (13 3apsiIOM JIIOKCUY BYTJIEIO);

— nopouwikosi (13 3apsiIoM BOTHETaCHOTO MOPOLIKY);

— xaadonosi (i3 3apsI0M BOTHETAaCHOT PEYOBHMHU HA OCHOBI TaJIOT¢HI30BaHHUX
BYTJICBOJIHIB);

— KomOiHosani (13 3apsiIOM JBOX 1 O1J1bIIIE BOTHETACHUX PEYOBHH).

3anexxHo BiJ cnocoOy TpaHCHOPTYBaHHS 1O MICIS TMOXEX1 BOTHETACHUKHU
NOIUISAIOTHCS Ha:

— TIEPEHOCHI, KOHCTPYKTUBHE BHKOHaHHS Ta Maca (g0 20 kr) sKux
3a0€e3MeuyoTh 3pYUYHICTh IXHBOT'O MEPEHECEHHS JIIOJIMHOI0 (MOXYTh OyTH
PYYHHUMH YU PAHIICBUMHU );

— TIepecyBHi, SMOHTOBAHI Ta NMEPECYBAIOTHCS HA KOJIECAX UM BI3KY.

3a crmocoboM 1moadi BOTHETaCHOTO 3apsiiy:

— II1JT TUCKOM Ta3iB XIMIYHOT peaKiiii KOMITIOHEHTIB 3apsay;

— miJ THCKOM Ta3iB, M0 MNOJAIOTLCS 13 CIEIIaJILHOIO OaJoHYMKa,
PO3MIIIEHOTO B KOPITYCi BOTHETACHUKA;

— T THCKOM Ta3iB, 3aKa4aHWX B KOPITYC BOTHETACHUKA,

— TIiJ] BJJACHUM THCKOM BOTHETAaCHOI pEYOBUHHU.

Y Ha3Bi BOTHETacHHWKA: Mepiia Jitepa B — BorHeracHuk, npyra — BHI
BorHeracHoi pedoBuHu (B — Bomsuuii, BII — Bogominuuii, BIIA — BogominHui
aepozonbHuil, BK — Byrnekucinotnuii, [1 — nopoukosuid, I' — razosuit). Lludpa nicas
BEJIMKUX JIITEP 03HAYA€ MAaCy BOTHETACHOI PEYOBHHHM Yy KiJIOTpaMax, IO MiCTUTHCS
y Horo KopIryci.

PosrnsitHemo npuHIMIM pOOOTH BOTHETACHHMKIB 3 Ta30BUM OajloOHOM Ta
3akavya”oro. Ilpu BHKOpHMCTaHHI MOPOIIKOBOro BorHeracHuka BII-6 3 razoBum
0asoHOM HEeoOXiaHO (puc. 3):
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BUJIAIMTH 3aII001’KHUK;

2. HaTUCHYTH ¥ BIAMYCTUTH KHOIIKY, B pE3yJbTaTi YOro pPYyHHYETHCS

MeMOpaHa ra3oBOro 0ajgoHy 1 ra3-BUTUCKYBau MOJAETHCA 10 KOPIYCY, i€

YTBOPIOE HAUIMIIKOBUM THUCK. BinOyBaeTbcsi «3apsika» BOTHETaCHHKA.

[Ticas HpOro BiH rOTOBUM 10 TaClHHA.

THYYKHM pyKaB HEOOX1THO CIIPSIMYBaTH Ha BOTHHUIIE TTOKEXKI;

4. HATHCHYTHM Ha BaXi1b YMNPaBIiHHS MOJAaBaHHSIM BOTHEracHOi PEYOBHHH,
Ipy 1[bOMY BOTHETacCHa pPEYOBUHA IiJl €0 HAJIUIIKOBOTO THCKY IO
cudoHHI# TpyOIll, pyKaBy yepe3 HacaJ0K MOJAETHCS Ha BOTHUIIE TTOXKEXKI;

5. g OpUIUHEHHS ToJadi BOTHETacHOI PEYOBHMHH HEOOXITHO BiNITYCTHTH

BaX1JTb.

w

3ipsatu nnomoy,
BUCMUKHYTH —>
3anoBiKHMK d @
g

KHOMMKA

BAXKII 32
3ANOBDKHUK

PYYKA — -
111171 HaTucHyTv Ha
< KHOMKY ¥t ,. @
BigMYCTUTH ;
b 174

BAJIOHYUK 3
FA30M ~
BUTUCKYBAYEM

PYKAB CnpsimysaT1 Hacapok Ha
ocepenok Noxexi,

HaTUCHYTU BaxXinb

HACAZIOK
PO3MUMIOBAY g

| -

CHUDOHHA
TPYBKA

KOPMycC
Puc. 3. ITpunium poOOTH BOTHETaCHHUKA 3 Ta30BUM 0aJTOHOM

Borueracuuk Bojsauit BB-8(3) 3akauanoro tumny (puc.4) npuBOAUTHCS Y J1I0
aHAJIOTIYHO, 32 BUHSATKOM pPyHHYBaHHS MeMOpaHU ra3oBOro OanoHa (BIJACYTHINH),
OCKUIBbKH y KOPIYC1 BXKE € HAJUTUIIIKOBUM THUCK.

MapkyBaHHS KOKHOTO BOTHEracHMKa BUKOHYeThCs 3rijiHo 3 JICTY 3675 abo
JACTY 3734 ('OCT 30612) HakieroBaHHAM (ipMOBOi €TUKETKHM HA CUHTETUYHIN
OCHOBI ¥ Ma€ CKJIQIaTHUCS 3 I'SITH YacTUH (puc.S).

Yactuaa 1 moBUHHA MICTUTH:

— Ha3BY BOI'HET'ACHMKA;

— BOTHEracHy 37aTHICTb BOTHETaCHUKA.

VY Ha3Bi BOTHETaCHUKA BEJIIMKUMHM JIITEPAMH MO3HAYAIOTh TUI BOTHETaCHHKA,
mudpaMu 3HaAYEHHS HOMIHAJIBHOTO 3apsiAy BOTHEraCHOI PEYOBHHHM Ta MO3HAYCHHS
TexHIYHUX yMOB. ®oH yacTuHM | MOBHUHEH OyTH:

— U1 BOJSIHOTO BOTHETaCHUKA — CUHBOT'O KOJIbOPY;

— JJ11 BOJOMIHHOTO BOTHETaCHUKA — 3€JIEHOT0 KOJIbOPY;

— JJIsl TOPOILIKOBOTO BOHEraCHUKA — O17I0TO KOJIbOPY;

— ISl BYTJIEKMCIIOTHOTO BOTHETaCHUKA — YOPHOT'O KOJIbOPY;

— JUIsl TA30BOI'0 BOTHETACHUKA — )KOBTOT'0 KOJIBOPY;



BAXI/Tb

3ipsatu nnomoy,
BUCMUKHYTH —>

3AMOBDKHUK 3anobiKHUK

CnpsmyBaTy pykaB Ha

PYYKA :
0CepPeaoK NoXexl

CUOOHHA
TPYBKA
KOPMYC ”\

PYKAB

+«— (O

Hatuchytu
BaXinb

HACAOK-
PO3MUNIOBAY

Puc. 4. ITpunnun po6oTH 3aKa4aHOr0 BOrHETaCHUKA

YactrHa 2 TOBUHHA MICTUTH:

THCTPYKIIIIO 13 3aCTOCYBaHHSI BOTHETACHUKA, 110 BKJIIOYAE MOSICHIOBAJIbHUN
TEKCT 1 MIKTOTpamu;

MO3HAYCHHS KJIACIB TOXKEX Yy BUIJIAAI CUMBOJIB BianoBigHo 10 ['OCT
27331 (puc.2), nis raciHHs SIKMX peKOMEHJI0BaHO a0 HE PEKOMEHA0BAHO
BOTHETaCHUK (CUMBOJIM KJIaciB MOXEXI1, JJIs TaClHHA SIKUX BOTHETaCHUK
HEMPUAATHUM, MalTh OyTH MEPEKPECICHI UYEepPBOHOIO Jiaro- HaJlbHOIO
JIHIEI0).

YactrHa 3 MOBHHHA MICTUTH 3a- CTEPEXKEHHS, MO0 CTOCYIOThCS TOKCHYHOCTI Ta
CJIEKTPUYHO1 O€3IMEeKH B MPOIECl 3aCTOCYBAaHHS BOTHETACHHKA.
Yacturaa 4 MOBUHHA MICTUTH:

BKa3iBKY IPO T€, M0 BOTHETACHUK ITICIISI KOKHOTO MPUBEICHHS B 0 Ma€
MPOUTH TEXHIYHE 00CITyroBYBaHHS (TIOBTOPHE 3apsKCHHS);

BKa3IBKy MpO MOPSAJOK TEXHIYHOrO OOCIYyroBYyBaHHS BOTHETaCHUKA Ta
HEOOXI1THICTh NEPIOIUYHUX MO0 MEPEBIPOK;

1H(opMalIlito PO 3aCTOCOBaHY BOTHETACHY PEUOBHHY (30Kpema, Ha3By Ta
KUIBKICTh JOOABOK JIJIS1 BOASTHUX BOTHETACHUKIB), Ta3-BUTHUCKYBay, a TAKOXK
BUMOTH JI0 BUKOPHCTAHHS 3aMiHHMX YaCTUH BOTHETACHHWKA W 3apsay B
MpolLIeCi TEXHIYHOTO 00CITyTrOBYBaHHS;

BUMOTH IO YMOB 30€piraHHs Ta eKCIUTyaTallii BOrHeTaCHHUKa (3armooiranHs
npsAMii 711 COHSIYHUX TPOMEHIB, HATPIBATILHUX MPUJIAJIB Ta 1H.).



%§y BOTHEFACHMK ﬂEPEHQCHVIﬂ NMOPOLLKOBUMA
3AKAYHWUU BN-2(3)

A TY Y 29.2-31629167-001-2003 (016

& | [OCTY 3675-98 [34B
QO NPU NOXEXI:
BNCMUKHYTU SANOBIDKHY @
YEKY
HAMPABUTU PO3NMUUNKOBAY @
HA BOINOHb
HATUCHYTU HA BAXIITb @

NPUOATHUM ONS FACIHHA ENEKTPOOBNAHAHHSA
nig HANPYIroK TiNbKKU 40 1000 B 3 BIACTAHI HE MEHLUE HDK 1 m

- Nepe3sapaaXaTh NiCNA KOXKHOrO BUKOPHCTaHHA

- TexHiyHe obcnyroByBaHHA npoBoaWTY 3rigHo 3 Hacranosu HTO 29.2-32878753-001
- BorHeracHa peyoeuHa MN-2AMNM TY ¥6-05766362.001-97

- Maca 3apaay BorHeracHoro nopowky 2+0,06xr

- ra3 BuTHCKyBay: ctucne nositpa NOCT 17433 abo asor rasononibuuu NOCT 9293
- 3aMiHHI YaCTUHM TiNbKKW BiA 3aBoay BMPOOHUKA

- eKCNNyaTyBaTW Npy Temneparypi Big -20°C go +50°C

- 3anobiraTu BiA Aii COHAYHOro NPOMIHHA Ta HarpiBanbHUX Npunagis

- raciHHf noynHaTv 3 Biacrani 2-3 m

- pobounit Tuck y kopnyci :1,4™7 MNa;

[ TOB "Pybik ", YKkpaiHa, KWiBCbKa ObN., KNEBO-CBATOWMHCLKNN P-H

c. Muxanniska Pybexieka, syn. lkinexa, 30
Ten.: 8 (044) 592 44 05

BUIOTOB.
OATA (os8|o9 |10 1 | 1 [ m |V |V |[VI|Vi|vi] X | X [XI|Xn

Puc. 5. MapkyBaHHsI BOTHETaCHUKA

YactrHa 5 MOBUHHA MICTUTH:

— 1H(dopMaIio Mmpo BIAMNOBIAAIBHOTO 3a BOTHETACHUK (BHPOOHHMKA a0o
MOCTa4yaJIbHUKA);

— 1H(opmaIlio Tpo Aaty BUPOOJICHHS BOTHEraCHMKa Ta MPOBEICHHS HOro
OCTaHHBOI'O0 TEXHIYHOTO OOCITYyrOBYBaHHS.

Po3risitHeMo OCHOBHI BUJIM PYYHHMX BOTHETaCHHKIB, IXHI XapaKTEpPUCTUKHU Ta
eKCIUTyaTalliitHi 0COOJIMBOCTI, SIKI 3aCTOCOBYIOTbCS JUIsl JIIKBIJALli 3arOpsiHHS B
CUIBCHKOTOCTIOAPCHKUX MPUMIIIECHHSIX. BOOAHUL 602He2aCHUK BUKOPUCTOBYETHCS
JUISl TACIHHS TBEPAMX TOPIOYMX MaTepiajiB 1 TIIOUUX MPEIMETIB (MOKEXK1 Kiacy A).
Bin nobOpe racuth aepeBo, BYrijuls, Mamip, TEKCTHIIb, JACSIKAX BUAM IUIACTHKY Ta
CHHTETHYHHX MaTepiaiiB. Bogoro He MoxkHa racutu JI3P, peuoBuHM, 1110 BUIIISIOTH



TOpIOYi ra3u MiJl Yac B3a€EMO/IIT 3 BOJOI0, IEKTPOYCTAHOBKH il HATIPYTOIO, I[iHHI
narnepy Ta yCTaTKyBaHHSI.

Taomung 2
XapakTepucTHKa OCHOBHUX BHU/IIB BOTHETACHUKIB
THI BOrHErACHIKA BOJASIHUM  |BOJIOTIHHMIA | ByTJIEKHCIOTHUMN | TOPOIIKOBUIN
BB-9(3) BBII-9(3) BBK-1,4 BII-5(3)
MicTkicTh KOpITyCy, 1T 11+04 10 2+0,1 6,002
3apsi BOJIA Boja + ITAP CO, MOPOIIOK
Maca BoraeracHoi 9408 9 1.4 40,07 540,10
PEYOBHHH, JI
Po0Oounii raz noBitpsi, CO, Hoégpﬂ’ CO, noBitpst, CO,
2
PoGouwmii Tuck mpu, Mlla 1,5+0,15 1,57'0,2 58 1,5+0,15
TpuBamicTs momxayi (MiH), ¢ 40110 30 6 9
JloxuHa cTpymeHs (MiH), M 3,0 4.0 2,0 5,0
Jiana3on temmeparyp, °C 5-50 5-50 -40 mo +50 -20 mo +50
["abapuTHi pO3MipH, MM
- Jiamerp 180 215 110 160
- BUCOTA 700 670 490 505
Tepmin ciy»0Ou, poKiB 10 10 10 10

llepesacu:

— HH3bKa BapTICTh raCHJIBHOTO arcHTa;

— e(dexTuBHE 0X0JI0KEHHS BOTHHUIIA TOPIHHS;
— EKOJIOT1YHAa YMCTOTa 1 Oe3IeKa A1 JIIOAEH;

— MOXJIMBICTh CTpyYMEHEM (10 6 M) AocsTraTi 00’ €KTH, SIKI TOPSITh HA BUCOTI.

Heoonixu:

— HE MO’KHA TaCUTH YCTAaTKYBaHHS I HAPYTOIO;
— BY3bKI ME€XI 3aCTOCYBaHHS,
— «0oiThCs» HU3BKHUX TEMIIEpaTyp 13-3a 3aMep3aHHs BOJIN;
— HE PEKOMEHIYETHhCS 3aCTOCOBYBATH B NPHUMIIIEHHSIX 1€ 30epiraroThCs

IIHHOCTI, SIKIMMPOCOYYIOTHCS BOJIOKO;




Ocobaugocmi 3acmocy8amHs.
— HeoOXigHa MOopiYHA epe3apsIKa.
Boooninui socnecacrhuxy HatOUIbII 3py4H1 IJi TaCiHHS TJIIOUYMX MaTepiais,
a TaKOX roprouux piauH (nmoxexi kiaacy A, B). KoHncTpykiis Hacagku 3a0e3neuye
110/1a4y MOBITPSHO-MEXAHIYHOI MIIHU CEPEIHbOI 1 HU3bKO1 KpaTHOCTI. EQeKTUBHICTH
BOTHETACHUKIB 3HAYHO 3pOCTAa€ MPH BUKOPUCTAHHI B SKOCTI 3apsiay (hTOpPOBAHHMX
MIHOYTBOPIOBAYIB.
Ilepesacu:
— BHCOKa e(DeKTUBHICTD MpH TaciHHi po3nuBiB JI3P Ta moBepXHEBUX MOXKEK;
— TpHUBAJIHKA Yyac poOOTH.
Heoonixu:
— BY3bKHUH Aiana3zoH pobounx temmeparyp (5-45°C);
— 3a00pOHSIETHCS TaCIHHS EJIIEKTPOYCTAHOBOK Ta EJIIEKTPOMEPEXK  IiJI
HaIPYTo10, JIY)KHUX METaJIIB HATPIIO 1 KaJIIo;
— MOXJIMBICTh MOLIKO/KEHHS PEIMETIB raClHHS;
— TpoOieMH NpU raciiHi BUCOKHX 00’ €KTIB;
— 3amep3aHHsg poO0YOro po3unHY MPH HU3BKUX TeMIIepaTypax.
Ocobnusocmi 3acmocy8aHus:
— HeoOXigHa IIopivHa Iepe3apsiKa;
— HE JIOMYCKAEThCS HArpiB 3apsIKEHOT0 0aIoHa, BIUIMB aTMOC(HEPHUX OI1a/liB
Ha KOPITyC, yIapy Ta 1HII MEXaHI4H1 MOIIKO/KEHHS BOTHETaCHHKA.
Byenexucnomuuii  60cHecacHux TPU3HAYEHUW IS TaciHHA PIAKUX 1
razononiOHux peudoBuH (kimacu B, C). 3ampaBieHuil BYTJIEKHCIIOTOIO, SKa HE
3a]UIaE  «CHiAiB» Ha 00'€ekTi TraciHHA. PeKOMEHIyroThCs Il  TaciHHSA
eJIEKTPOYCTaHOBOK 3 Hampyroio 10 1000B, mpumimens 3 iHHUM OOJIaTHAHHIM
(koMIT'IOTEpH, MY3€i, 010110TEKH TOIIO), & TAKOXK MOXKEK HA TPAHCIIOPTI, )KUTIOBUX
1 BUpOOHMYMX NpuMilieHHsX. [Ipu TpuBamii poOOTI TeMmrmepaTypa Ha BHXOAl 3
OamoHa Moxe 3HMKyBatuca a0 -78°C. Bumarae nepe3apsaku OJHUH pa3 Ha I'STh
POKIB, a TAKOX KOHTPOJIbHE 3BaKYBAaHHS — OJIMH pa3 Ha PiK JUIs YCYHEHHS BUTOKIB.
Ilepesacu:
— KOMIIAKTHICTE;
— e(eKxTUBHICTh raciHHs, 0COOJIUBO Ha MOYATKOBIN CTaIli MTOXKEXKI;
— IIMPOKI TEeMIIepaTypHI MEKi BUKOPUCTAHHS 1 30€piraHHs;
— HEe3aMIHHUH MpU raciHHI MPUMIIIEHb 3 JOPOTUMH 1 pAPUTETHUMHU PEUYAMHU.
Heoonixu:
— MOXJIUBICTh 3aJyXHW JIOJICH, IO 3HAXOIATHCS B MPUMIIICHHI, e OyB
BUKOPUCTAHWUN BOTHETACHUK;
— Hebe3MeKa «X0JIOHOTO OMIKY» MPH JOTHKY JI0 METAJIEBOTO po3Tpy0a;
— BHCOKHIA TUCK pOOWTH UyTIMBUM BOTHETACHUK JI0 Y1apiB;
— B IOPIBHSIHHI 3 1HIIUMH 1I€ BOTHETACHUK HAaWBa)KUUH.
Ocobaugocmi 3acmocy8amms:
— YYTJIMBUUA J0 NPSIMUX COHSYHUX IIPOMEHIB 1 BHUCOKHUX TEMIIEpaTyp
JIOTTYCKa€ThCsl 30epiraTu BOrHEraCHUKY npu Temmepatypi 10 +30°C);
— TICJS BUKOPUCTAHHS MPUMIIICHHS IPUMYCOBO IIPOBITPIOETHCS;
— TaciHHS eJEKTPOyCTaHOBOK HEOOXI1THO MPOBOIUTH 3 BiJICTaH1 HE MeHIIe 1M;



nepe3apsiika 1 PEMOHT BOTHETACHUKIB TOBUHHI 3JIIMCHIOBAaTUCA B
cCHeniaai30BaHuX OpraHi3amisx.

Iopowrxosuil 8oeHecacHuk BUKOPUCTOBYETHCS ISl TEPBUHHOTO TaCiHHSA
NOXEeX Kiacy A (TBepal peyoBuHH), B (TBepal peyoBUHH, IO IJIABISATHCSA MPHU
BUCOKII TemmiepaTypi abo I'P) 1 C (roproui rasm) ta eneKTpoyCTaHOBOK HAIPYyroro
no 1000 B. IlopomikoBi BOTHETaCHUKH PEKOMEHIYETbCS BUKOPUCTOBYBAaTH B
JIETKOBUX a00 BaHTaXHUX aBTO, JUISl KOMIUIEKTAIlli MPOTUIIOKEKHUX IIUTKIB Ha
pI3HUX XIMIYHUX 00’ €KTaX, a TaAKOX JIJIsl TaClHHsI 0OJIaJHAHHS Ha MIPUEMCTBAX, B
odicax abo modyToBux 00’ekTax. Borueracauku 3 mopoikom kiaciB A, B, C, E €
HAWOUIBII yHIBEpCATBbHUMHU MO cepl 3acTOCYyBaHHS 1 MO PoOOYOMY Jliara3oHy
TemriepaTyp. BormeracHUKM He NpU3HAYEHI Uil TACiHHS 3aropsHb JYKHHX 1
JTY>KHO3EMEJIbHUX METAaJIIB Ta 1HITUX MaTepialliB, TOPIHHS SIKUX MOXKE BiIOyBaTUCS
0€3 JOCTyIMy KUCHIO.

Ilepesacu:

POCTOTA, BUCOKA €(PEKTUBHICTH POOOTH, IIMPOKA BOTHETACHA 3ATHICTD,
HaWKpalle CIiBBIIHOIICHHS 11HA — AKICTh TaCiHHS;

3pY4YHICTb MPU TaCiHHI, 32 PAXyHOK BIJHOCHO HEBEJIMKOI Baru 1 po3Mipis;
Oesreka Mpu raciHHI eJIeKTPOYyCTaHOBOK 3 HarpyTor 101000 B;

IIUPOKUN poOoUnii TeMIiepatypHuii aiama3on Bix -40 mo + 50°C.

Heoonixu:

3a00pOHEHO BUKOPUCTOBYBATH MPU TaCiHHI MaTepiaiiB, TOPIHHS SIKUX MOXKE
BiIOyBaTHUCs 0€3 JOCTYIy MOBITPs (JTy>KHUX 1 JIy’KHO3EMETHHUX METAJIIB);
HEMA€ OXOJIOKYIOUOTro epeKTy, TOMy MOXKJIMBE IMOBTOPHE 3aiiMaHHsS Ha
MOTAIEHUX JUITHKaX TMOXEX1 B PI3HUX HArpiTUX KOHCTPYKIH Ta
o01aJHaHHS;

MOXJIMBUH BUXiA 3 Jagy oOJNagHaHHS YyTJIIMBOTO O TOPOIIKOBOTO
3a0pyaHEHHs (KOMIT'IOTEpHE OOJIaJIHaHHS, Mpelu3iiHa TEXHIKa, ONTHKA
TOIIO);

yepe3 BUCOKY JIETIOYICTh MOPOIIKY B MPUMIIIEHH] 3HUKYETHCS BUIUMICTD,
BIJIMOBIJTHO 3HUKY€ETHCSI €PEKTUBHICTH TaCIHHSL.

Ocobnusocmi 3acmocy8anus:

HE MO’KHA MPOBOJIUTU TaCiHHS HA BIJIKPUTINA MICIIEBOCTI MPOTH BITPY;
Oe3rneyHa BiJICTaHb MPU FACIHHI J0 IEKTPUYHUX YCTAHOBOK HE MeHIIe 1 M;
4yepe3 CXUJIBHICTh MOPOIIKIB JI0 3JIEKYyBaHHS HEOOXITHO TOTPUMYBATHUCS
3a3HAYCHUX YMOBU 30€piraHHs.

Ilpu excnayamayii 60eHecacHuKie 3a00pOHAEMbCAL:

eKCITyaTyBaTH BOTHETACHWKH 3 HASBHICTIO BM'STHH, OMYKJIOCTEH abo
TPIIIMH Ha KOPIIYCi, Ha 3aMipHO-TTYCKOBOMY MPHUCTPOI, HA HAKUHIN TauIl,
a TaKOX y pa3l MOPYILIEHHS TEPMETUYHOCTI 3'€JHAHb BY3JI1B BOTHETACHUKA
Ta HECTPABHOCTI 1HJUKATOpA TUCKY ([IJIs1 3aKaYaHUX BOTHETACHUKIB);
3aBJaBaTH yJapH 1O BOTHETACHHKY

pOo30MpaTH 1 nepe3apsaKaTH BOTHETACHUKH 0c00aM, sIKI He MalOTh MpaBa
Ha MPOBEJICHHS TaKUX POOIT;

KHJIaTU BOTHETACHUK Y MOJIYM's IT1]T 4ac 3aCTOCYBaHHS 32 MPU3HAYCHHSIM Ta
BJIApSATH HAUM 00 3eMJIIO ISl IPUBEICHHS HOT0 10 JIii;



— CHOpsSMOBYBAaTH HAacaJKy BOTHEracHUWKa (THYYKHH pykaB a0o po3Tpy0) mif

gac MOoro eKcruryaTarlii y OiK JIroae;

— TOpU BUKOPUCTaHHI KUIBKOX BOTHETAaCHUKIB CIPSMOBYBAaTH CTPYMEHI

Ha3yCTpiu OJHE OJTHOMY;
— BUKOPUCTaHHS BOTHETAaCHUKIB 1 MOTped, HE TMOB'S3aHUX 3
MOKEKOTACTHHSIM.
4.2. Tloxke:kHUii iHBeHTap Ta iIHCTPYMEHT

Toowceorcnuil ingenmap - CyKyImHICTh TPUCTOCYBaHb (MPEIMETIB) 171t 00pOTHOU
3 mokexkamu. J[o HUX Halexarh MOKpPUBaja 3 HETOPIOYOro TEIUIOI30JSLIHHOTO
MOJIOTHA, TPYOOBOBHSHOI TKAaHWUHHU a00 TOBCTI, SIIMKHU 3 MICKOM, OOYKH 3 BOJIOIO,
MOKEKHI pyKaBa, KpaHU TOIIIO.

Toowceorcnuil incmpymenm — 1€ THCTPYMEHT JUJISi PO3KPUTTS 1 po3iOpaHHS
KOHCTPYKIII/ Ta MPOBEACHHS aBapiHO-PATYBAIBHUX POOIT MPH raciHHi moxexi. Jlo
HUX BITHOCATHCS: Tak (6arop), JIoM, COKHpa, Biapa, JOMATH PI3HUX BUIIB, HOXKUIII
s pizansas metany. [loxin [1311 (kpiM BorHeracHHUKiIB) Ha 1HBEHTAp 1 IHCTPYMEHT
JOCUTh yMOBHHMH. Tomy pgami OyaemMo pO3INISAaTH TOXKEKHUN 1HBEHTap 1
THCTPYMEHT SIK HAaUTIPOCTIIIIE TPOTUIIOKEKHE 00IaHAHHS JIJIsi TACIHHS TTOXKEXK.

Jlonama noodwcesicna (coskoea, wimukoea) TPU3HAYAETHCA IS 3aKUAAHHS
MICKOM 3 SIIIIMKY OCEPeNIKYy 3aiMaHHs, po30UpaHHs MOKPIBEJb, IEPETOPOIOK 1 CTIH
mij vac racinHs mnoxkexi. Jlepxkak ¢apOyerbcs y depBoHuii koiip. ['abaputHi
po3mipu:1400x230x170 mm. Maca He 6inbire: 2,0 kr

Iloxpuesano nodicedtcHe (kowma)
MpU3HAYCHE JJIs JIOKAJi3arlii TOpiHHS B
MOYaTKOBIH cTamii HUISIXOM
HaKpUBaHHS OCEPEAKY TOPiHHS, TaCIHHS
ONIATY Ha TOCTPAXAAIOMY, 3aXHUCTY
TOPIOYMX KOHCTPYKIIN Ta
yCTaTKyBaHHS npu MIPOBE/ICHHI
BOTHEBHUX POOIT. Po3mip HE MeHI sk
IxIm. ¥V wmicugx 3acToCyBaHHS Ta
30epiranns JI3P po3mipu mokpuBani
MOXYTh OyTH 3017bIIEHI JI0 BEJIWYHH:
2x1,5 M, 2x2 wm. IloxpuBama cmia
3aCTOCOBYBATH JUIsl TaCiHHS MOXKEX
kimacie "A", "B", "D", (E). Marepiau:
CKJIOBOJIOKHO, TIOBCTh, Ope3eHT 3

KOLUMA
NOXAPHAR

BOTHETPUBKUM MIPOCOYECHHSM,

a3aJbTOBAa TKaHWHA. TemmeparypHUN
0 T y
pexum a0 +800°C.

Coxkupa nooicexcHa pU3HAUCHA JJIsl PO3KPUBAHHS TIOKPiBEIIb, ABEPEH, BIKOH,
po30UpaHHs JErKUX KOHCTPYKTHBHHUX €JIEMEHTIB OyAiBeNb 1 CIOPYI, BIIKPUTTS
KOJIOJ/ISI31B Ta TipaHTiB. MeTanieBe COKMPHUIIE MA€ JT1eTEKTPUUHE T'yMOBE TTOKPUTTHI.
Bunu:

— JIJIs TIOKEKHOTO IIUTa — HEBEJIMYKA COKMpa Baroro 1,8 kr, 3aB1oBxKu 40 cM.
Coxkupuire aepes'sHe, npsime, GpapOyeTbest y 4epBOHUN KOTIP.



— TOXE)KHa MOSICHA — CIeIialbHa COKUPA MOKEXKHHUKIB 31 13b000M-KUPKOIO Ha
o0yxoBi. Bara — 6nu3bko 1 kr, mosxuna — g0 40 cM. /[3b00 Ha 00yxOBi
BUKOPUCTOBYIOTh MOXKEXKHUKH K 3a4IIHAA TPUCTPINA MiJ] Yyac rnepecyBaHHs
M0 KPyTHX CXMJIaX JaxiB.

— TMOXEXHa IITypMOBa — COKHpa Ha JIOBTOMY COKHpHIII, Baroro 3,5 Kr, 3
T3b000M-KHPKOI0 Ha 00yxoBi. Ilpu3HaueHa st pO3KPUTTS 1 Po30MpaHHs
KOHCTPYKIII.

— COKHPa-MOJIOT TIOKEXKHAa — COKHpa 3 00yxom- MosioToM. Bara — 5 «kr,
JOBXHHA cokupuia — Omu3bko 1 M. [lpusHauena Takox uisi MPOOUTTS
OTBOPIB (IEMOHTaXYy) Y HEBETMUKUX LETITISHUX OyI0Bax.

— COKHMpa-MOTHKa TOXEKHa — COKUpa 3 JIOBIMM COKHMPHUIIEM Ta O0yXOM Y
dbopmi motuku. [Ipu3HadeHa mJis CTBOPEHHS 3arOpPOKYBaJIbHUX 1 OMTOPHHUX
MIHEpaII30BaHUX CMYT IIPU FaClHHI HU30BUX JIICOBUX MOMKEK.

Biopo konyche mpu3Hau€HO JJIs1 TOCTABKU BOJU a00 MICKY JO MICIS MOMXKEXKI.

Mictkicts — 8 1. Kosip — uepBoHwMii.

Awuk 0ns nicky npu3HadyeHui nus30epiranis micky. [IoBUHHI MaTH MICTKICTh
0,5, 1,0 a6o 3,0 M> Ta OyTH yKOMIUIEKTOBAHMMH COBKOBOIO JIONATOI0. SIKIO SAIIKUK
(BMICTHJIMIIIE) € €IEMEHTOM KOHCTPYKIIIT MOMXKEKHOTO CTEHAa, HOro 00’ €M HE MEHIIIE
0,1 3. KoHCTpyKIis smpka Mae 3a0e3nedyBaTH 3pY4HICTh JICTaBaHHS IICKYy Ta
BUKJIIOYATH TIOTMaJaHHs omnaaiB. Marepian: meran abo nepeBo. Po3paxoBanmii Ha
EKCIUTyaTallil0 B MPUMIIIEHHX 1 1Mo3a HUMH (mpu TemnepaTypi Big -20 mo +45°C
IpU BITHOCHIM Bojiorocti 10 95%). Jlna 3amobiraHHs 37€KyBaHHS ITICKY HOTO
HEOOX1THO CUCTEMATUYHO cynryBaTu. Hampukian: 06’ em siuky uist micky 0,5 m3;
MeTaneBuit; rabaputHi po3mipu: 730x1250x530 mm; maca, He Oinbme 36 Kr

Jlom noowcesichuti MPU3HAYCHUA TSI POZYUCTKUA MICHB TOXKEXKi, PO3KPUTTS
Jaxy, oOpeuriTky, OOIMBKY Ta MPU IHIIUX MOXKEKHUX poOoTax. Burorosmnserscs 3
MeTaneBoro npytka: 22 mMm. ['abaputhi po3mipu: 1100x160 mm. Maca He Ounblie:
6,5 kr

T'ak noowcexcnutl (bacop) npuzHauyeHUN 1J1s1 PO30OPKH J1axy, CTIH, IEPETOPOJIOK
Ta I1HIIMX YacTUH OYMIIBII, A po3OupaHHsS TpyO Ta medeld, a TaKoxXK s
PO3TATYBaHHS TOPIOYHX MPEAMETiB. BUTOTOBIIsSIETHCS 3 MeTaIeBOTO NpyTKa: 20 MM.
["abaputHi po3mipu: 2000200 mm. Maca He Oubie: 7,3 Kr.

bouku 3 600010 yTPUMYIOTh MIHIMQJIBHHM 3amac BOAM JJiA TaciHHS.
BcTaHOBNIOIOTECS Y BUPOOHUYUX, CKIAACHKUX Ta 1HIIMX MPUMIMICHHSIX, Y pasi
BIJICYTHOCT1 BHYTPIIIHHOTO MTPOTHUITIOKEKHOTO BOJIOTOHY Ta 32 HasIBHOCTI TOPIOYHX
MaTepiamiB, a TaKOX Ha TEPUTOpPii 00'€KTIB, y cammbax 1HAWBITYATbHUX MKUJIHX
OyIMHKIB, Ja4HMX OYJMHOYKAX TONIO. IX KibKICTH BH3HAYAETHCA 3 PO3PAXYHKY
YCTaHOBKH ofiHi€i 60ouku Ha 250 - 300 M? 3axunryBanoi mwionti. bouku MOBUHHI MaTH
MicTkicTh He MeHme 0,2 M® 1 YKOMIUIEKTOBaHI IOKEKHAM BipOM MICTKICTIO HE
MeEHIIIe § JITPIB.

[13I1, six mpaBuiIO, PO3TAIIOBYIOTh HA MOXKEKHUX IIUTax (puc. 6). Skmo B
KOMIUJIEKTI IIUTA € SAILIUK 3 MCKOM MOro Ha3UBaIOTh MOKEKHUM CTeHI0M. [1oxexH1
IIUTH BCTAHOBIIIOIOTHCA HA TEPUTOPIi 00'€KTA 3 pO3paXyHKY OJMH IIUT HA IUIOILY
10 5000 M2 TloKeXHiI MIMTH BCTAHOBJIIOKTLCS Yy BHPOOHHMYUX Ta CKJIAACHKUX
NPUMIIICHHSAX, HE OO0JIaIHAHUX BHYTPIIIHIM MPOTUIOXKEKHUM BOJOTOHOM abo



ABTOMATUYHUMH yCTAaHOBKAMH TTOXKEKOTaciHHA. KpiM TOTO, BOHH BCTaHOBITIOIOTHCS
Ha TEPUTOPIl MIANPUEMCTB, SIKI HE MAalOTh 30BHIIIHBOTO MPOTUIIOKEKHOTO
BOJIOTOHY, a TakKOX MpHU BiAJaJieHHI OyjaiBelb Ta 30BHIIIHIX TEXHOJOTTYHHX
YCTAHOBOK IIUX MIAMNPUEMCTB Ha BiacTaHb OuIbiry 3a 100 M Bia 30BHIINIHIX
MOKEKHUX BOAHUX JKEpeET.

Puc. 6. [Toxexxnuii (a) AT BIAKPUTOTO TUITY 1 MOXKEKHUM cTeH I (0) 3aKpUTOTO
TUITY

[loxkesxHUi MUAT MOXke OYyTHM BIAKPUTHM, a MOXE TaKOX 3aKpUBaTUCA
CyIJIbHUM, CITYacTMM a0o0 TIpaTyacTUM OropoJKyBaHHsSM. Bwumora —
Oe3MepeKOIHUM TOCTYI 0 IHCTPYMEHTY Y BUMAAKY TTOXKEXI.

Ha mnoxexHux mmrax moBuHHI po3MinryBatucs Ti [I3I1, ski HEoOXimHO
3aCTOCOBYBAaTH B JaHOMY MPUMINIEHHI, CIOPYJl, YCTaHOBI[, TEXHOJOTIYHOMY
nporieci Toio. [IponoHyeThbest 5 BapiaHTIB KOMIIEKMAYLT NOHCEHCHUX WUMIB.

1. Kommnekt noxkexuoro mmta LIT-A (s raciHHS BOTHUII TTOXEX1 KIacy
«A»). Brmouae nBa BorHeracHuka BBII-10 a6o BBII-5, nowm, rak, nBa
KOHYCHUX BiJ[pa, MTUKOBY 1 COBKOBY JIONAaTH, OOYKa JjIsi 30epiraHHs BOIH
0,2 m3.

2. Kommmekt moskexxnoro muta III1-B (m1s raciHHsS BOTHHUII TTOXKEXi KJacy
«B»). Bximtouae aBa Boraeracuuku BBII-10 a6o BBII-5 1 ogun BII-10, 10Mm,
POTHUIIOKEKHE MOJIOTHO, OJJHE KOHYCHE BiAPO, IITUKOBY 1 COBKOBY JIONATH,
a TAKOX SIIUK 3 TICKOM, 00’ €M SIKOTO 3aJICKHUTh BiJl 3aXHIIyBaHOT TUIOIII].

3. Kommiekt noxexuoro muta IIII-E (nms raciHHs BOTHUIN MOXKEXK1 Kacy
«E»). Bxitouae nBa Boraeracauku BBK-5 1 oqun BII-10 a6o asa BII-5 1 aBa
XJIaJIOHOBUX, MPOTHUIIOKEKHE MOJIOTHO, TaK 3 ACPEB'STHOI0 PYYKOIO, COBKOBY
JIoTIaTy, MIeJIEKTPUYHI HOXKUI(, PyKaBHUKH, OOTH 1 KUITMMOK, SIIIHK 3 MTICKOM.

4. Kommiekt noxexHoro mmuta HII-CI' (s ciabcbkoro rocmomapcTtsa). Y
KOMIUIEKT BXOaaTh aBa Boraeracanka BBII-10 1 oqua BII-10 a6o nBa BII-5,
JIOM, TaK, JioTiaTa, ABa KOHYCHHX Bifjpa, IITUKOBA 1 COBKOBA JIOMATH, BUJIA 1



IPOTHUIIOKEKHE TIOJOTHO, & TaKoK Oodka abo iHINA €MHICTh IS BOIU
06'emom 0,2 M3,
5. Kommnekt noxexxnoro muta LTI (mepecyBHuit). Y KOMILIEKT BXOJSATH 1B
BorHeracHuka BBII-10 a6o nBa BII-5, oM, mTukoBa Jjonara, KOHYCHE
BIJIpO, a30€CTOBE MPOTUIIOKEKHE MOJIOTHO, @ TAKOXK 3aXUCHUI €KpaH 1 IICTh
CTIHOK 11711 HbOor0. OCHOBHUM €JIEMEHTOM KOMIUIEKTAIlT IIbOTO TUITY LIUTIB
€ BI30K JIJIsl IEPEBE3EHHS MPOTUIIOKEKHOTO YCTaTKyBaHHSI, pyYHUH HAcoC 1
pykaB Ha 5 M 10 Hboro. O00B'sI3K0Ba HASBHICTh €EMHOCTI 151 BoAu Ha 0,2 M3,
Jlanuii mepesnik OpIEHTOBHUM 1 HE 3a00pOHSE 1HIN BHAM KOMILJIEKTAILl].
Bupimansaum y BubOopi [I3I1 € makcumanpHa 3axwuiieHicTh 00’ekta. [loxkexHi
IIUTH Ta 3aCO0U MOXKEXKOTACIHHS TOBUHHI OyTH modapOoBaHi y BIAMOBIIHI KOJIOPU
srigHo 3 'OCT 12.4.026-76 "CCBT. LlBera curHaiabHBIC W 3HAKH O€30macHOCTH'.
Ha noxexHux mmTax HEOOXiHO BKa3yBaTH iX MOPSJIKOBI HOMEpPU Ta HOMEpP
TenedoHy I BUKIIUKY TTOXKEKHOI oxopoHU. [lopsakoBuii HOMep IMHTa BKa3ylOTh
nicias jgitepHoro inaexcy "TIHT".
IIpakTHYHA YacTHUHA
1. BUBYMTH TEOPETHUYHY YaCTHHY POOOTH.
2. O3HalOMUTHCH 3 BUJIAaMU, OYTOBOIO 1 TPUHIIUIIOM POOOTH BOIHETACHUKIB.
3. 3a 3a71aHOI0 BUKJIaJJayeM MapKOIO BOTHETACHUKA OIMUCATU HOTO 332 CXEMOIO:
— BHUJ BOTHETACHUKA Ta BOTHETaCHHA PEYOBHUHA;
— TEXHIYHA XapaKTEepHUCTHKa Ta Oy10Ba;
— TPHUHIMI poOOTH;
— IIepeBard Ta HEJOJIKH;
MPaKTUYHE 3aCTOCYBAHHS TPU TaCiHHI.
Ha3su Borueracumkis: BBK-2A, BBK-5, BBK-8, BBK-25, BBK-80, BBK—400,
BBII-5, BBII-10, BBIT-100, BBIT-250A, BXI1-10, BXTIB-10, BA-1, BBb-3A,
BBb-7A, BII-1, BII-2, BIT-3.

KoHTpoJIbHI 3aNIUTAHHSA:
[Ilo Take moxxexa?
BkaxiTh gaiiTe XapakTepuCTUKY CIIOCOO1B MPUITUHEHHS TOPIHHS.
OxapakTepu3yiTe BOrHEraCHY pPEUOBHHY (32 BUOOPOM BUKIIA/1a4ya).
Knacudikarist moxex Ta peKOMEHJ0BaH1 BOTHETACHI PEYOBHHH.
[I{o Take mepBUHHI 3aCO0M JJIsI TIOKEKOTACIHHS?
. SIx1 Buau BorueracHukis Bu 3Haere?
Bynosa ta npuHmn poOOTH BOrHeracHuKa (3a BUOOpOM BUKIIa/1aua).
BkaxiTe Ha MpU3HAYCHHS TTO’KEKHOTO 1HBEHTAPIO Ta IHCTPYMEHTY.
J11st 9oTro MOTPiOeH MOXKEKHUN TITUT?

VN U AW~



