Mara: 05.11.2021

I'pyna: 22

Ipeamer: CneurexHoJiorii

TEMA: BuB4eHHsI MApOK MPOBO/IB Ta Ka0eJIiB IX 0y/10BH i 3aCTOCYBAHHSA i/
4ac MOHTAXKY

Ypok 21-22

Tema: Knacudikanisi eJ1IeKTPONIPOBOAOK, 00J1aCTh 32CTOCYBAHHSI IPOBO/IIB Ta
HeOPOHBLOBAHMX Ka0eJliB ISl CHJIOBHX IIPOBOJIOK B 3aJI€5KHOCTI BijJl yMOB
HABKOJIMIIHBOIO Cepel0BHINA.

Mera:

e (Os3HalloMJICHHS 3 MapKaMHU IPOBOJIIB Ta KaOeiB, iX OYJI0BH 1 3aCTOCYBaHHS TI1]]
4ac MOHTaXYy.

e BuBYMTH MOCIIIOBHICTH MIATOTOBYUX POOIT

e BuxoBartu 3a1lKaBJIEHICTh Ta KOMIIETEHTHICTb /10 00OpaHoi mpodecii.

Buoip Buay ejieKTponpoBoaKH, BUOIp NPOBOAIB i KadeJiB i crioco0y iXHbOI
NPOKJIAKH

EnexTponpoBoaka NOBUHHA BiANOBIiAaTH YMOBaAM HABKOJMIIHbOI0
cepeloBHINA, IPU3HAYCHHIO | HIHHOCTI CIIOPYAKEeHb, IXHBOI KOHCTPYKIUII i
apxiTeKTypHHX ocodjmuBocTei. [Ipu BUOOPI BUAY €EKTPONPOBOJKH 1 CLIOCOOY
MPOKJIAJIKK MPOBO/IB 1 KaOeJI1B MOBUHHI BPaXOBYBATHCS BUMOTH €JIEKTPOOE3NEYHOCTI
1 mo’kekHO1 O6e3neku. [Ipu HasBHOCTI 0JIHOYACHO JIBOX a00 OUIBII YMOB, IO
XapaKTEPU3yIOTh HABKOJIMIITHE CEPEOBUIIIE, EIEKTPONPOBOIKA TOBUHHA B1JIIOBIIATH
BCIM IIUM YMOBaM.

000.10HKH 1 i30J1A1i POBOIIB i Ka0eliB, 3aCTOCOBYBAaHHUX B €JIEKTPOIPOBOJIKAX,
MIOBHHHI BIJITTOB1IaTH 3aCO00BI MTPOKJIAIKH M YMOBaM HABKOJIMIITHHOTO CEPEAOBHIIIA.
[30sst11i51, KpiM TOTO, MOBUHHA BIAMOBIIATA HOMIHAJBHIN HAIIPY31 MEPEKI.

HynboBi pob0Yl IpOBIAHUKY TOBUHHI MaTH 130JI5L110, PIBHOLIHHY 13011511011 (hazHUX
MIPOBIAHUKIB.

IIpoBoau Ta kadesi MOBUHHI 32CTOCOBYBATUCH TIJIBKHM B THX 00J1aCTAX, KOTPIi
HaBe/leHl Yy CTAaHIapTaX i TEeXHIYHMX YMOBAX Ha Ka0eli Ta MPOBOJIH.

JI71s1 cTalioHapHUX €JIEKTPOIPOBOIOK MOBHHHI 3aCTOCOBYBATUCH MIEPEBAYKHO
MPOBOAM Ta KabeJl 3 aIFOMIHIEBUMHU KUJIAMHU, 32 BUHSITKOM:

e TMPOBOJIB Y TOPHUIIAX MPUMIIIECHHSX;

e KUJI MOCTIKHHOTO 1 3MIHHOTO CTPYyMY Y MeKaX IUTOBUX MPUCTPOIB, a TAKOK
BHYTPIIIIHIX CX€M 3’€IHaHb MPUBOJIIB BUMHUKAYIB, PO3’€JHYBaYiB Ta 1HIINX
3riHO MyHKTY 3.4.12;

e ISt MOHTQXY OCBITJIFOBAJILHOT apMaTypH 3araJIbHOTO MPU3HAYCHHS,
HACTUIBHUX, IEPEHOCHHX, a TAKOXK CBITHJIILHUKIB MICIIEBOT'O MPHU3HAYCHHS,

e CIEKTPONPOBOJKU y KIHO3aJIaX, PaJio 3aJIax, KiJl TOKEKHOT Ta OXOPOHHOT
CHTHAJTI3aIIll;

« y BUOyxoHeOe3meyHux 30Hax kiacis B-1 1 B-1a.

He no3BossieThCsi 3aCTOCOBYBATH AIFOMIHIEBI UM JIJIs1 IPUEIHAHHS PUCTPOIB,
KOTpP1 BCTAHOBJIEHI 0€3M0cepeIHhO Ha BIOPO130JII0I0UHX OMOpax.

JUJ1st )KUBJIEHHS IEPEHOCHUX 1 MEPECYBHUX €NEKTPONpUiiMaydiB HEOOX1HO
3aCTOCOBYBATH ITHYPH Ta THYUKI KaOesl 3 MiIHUMU KUJIaMH, CIIeIiaIbHO MPU3HAYEHI
JUIS LbOTO 3 ypaxyBaHHSAM MOKJIMBOCTI MEXaHIYHOTO BIUIMBY. Y C1 WM MOBUHHI



OyTH y 3araiibHii 000J10HIT 1 MaTH 3aranbHy 1307s11110.(KPIIT- kabens nepenocHui
THYYKUH 3 MIJHUMH KUJIAMUA, TYMOBOIO 130JISII1€10 1 000JIOHKOIO)
Tabmuns 1 - Bubip Buay eIeKTponpoBOIOK, CITIOCO0IB MPOKIIAIKN

VYMOBH HaBKOJIUIITHLEOTO
cepeoBHIIa

Bun enektponpoBoaku

[TpoBoau Ta kabemni

Bigkpura

Cyxi 1 BoJIOT1

Ha ponukax 1 kiuisax

HeszaxuiieHi oqHOXWILHI

(KOTembHI, eIEKTPOITUTOBI,
HEOoNaIoBaH1 CKJIaJIN)

ATIB — (2-120 mm?)

Cyxi

Ha ponukax 1 kiuisax

CkpyueH1 JBOKHIIbHI

[TpuminieHHs ycixX BHJIIB Ta
30BHIIIIHI YCTAaHOBKH

Ha 13onsTopax, (ponukax y
MICIISIX JIe BUKITIOUCHA
MO>KJTBICTh TIOTIAaHHSI
J01Iy abo CHITY)

HesaxwuieHi oqHOXKWIBHI TPOBOIU
AIIPH — rymoBa 13051411151 B
HEropro4viit r'yMoBiit 000J10HITI

30BHIIIIHI YCTaHOBKU

besnocepennpo mo
MOBEPXHi CTIH, CTEJb , HA
CTpYHaX, CMyrax Ta 1HIIHUX
HECYYHX KOHCTPYKIIISX

KaOenb B HeMeTaneBid 1 MeTalIeBIN
000JI0HITI

ABPT" — arpecuBHe cepegoBulle,
KaHaJIU

[TpuminieHHs yciX BUIIB

Tex

Heszaxumieni ta 3aXuieHHd1 OQHO 1
0aratoXwibHI MPOBOJIH.

[TpumimieHHs yCix BUIIB Ta
30BHIIIIHI YCTAaHOBKH

Ha nmoTkax 1 B kopobax

Tex

30BHIIIIHI YCTaHOBKU

Ha tpocax

CremianbHi MPOBOAM 3 HECYUUM
TpocoM. HezaxuiieHi Ta 3aXuIieHH1
OJIHO 1 0araToXujIbH1 IPOBOIU.
Kabemi B HEMeTaeBid 1 MeTaIEBIN
00OJIOHIII.

ABTO — 130514 13 [1BX
ITACTHKATY, HECYIHM TPOCOM.

CKpuTi eJ1eKTPONPOBOAKHT

[TpuminieHHs ycix BUIIB Ta
30BHIIIIHI YCTAaHOBKH

B nHemeraneBux tpyoax i3
MaTepianiB, KOTpP1 FrOpsATh
(HEcaMOo3aTyXarunii
TOJTICTHIICH).
BukiiroueHHs:

Hesaxumeni Ta 3axuieHH1 OgHO 1
OararoxuibHi mpoBoau. Kabeni B
HEMETAJIEBIN 1 MeTaJIEBIM O00JIOHIII.

1 3aboponsieThes
3aCTOCYBaHHS 130JISAIIMHIX




TpyO 3 METaJIEBOIO
00O0JIOHKOIO Y CUPHX,
0COOJIMBO CHPUX 1
30BHINIHIX YCTaHOBKAX.
2 3a00pOoHSETHCS
3aCTOCYBAaHHS CTAJIBHUX
TpYyO 1 CTATBHUX TITyXUX
KOpPOOiB 3 TOBIIIMHOIO
CTIHOK 2 MM 1 MEHIIIE Yy
CUPHUX, OCOOJIMBO CUPHX 1
30BHIIIHIX YCTAHOBKAX.

Cyxi, BoJIOr1i 1 cupi
MPUMIIIICHHS

3aMOHOIMYYBaHHSM Y
OyZiBesIbHI KOHCTPYKIIIi
IIPH iIX BUTOTOBJICHHI.

He3zaxumieni npoBoau

Binkpuri i ckpuTi eJIeKTPONIPOBOAKH

[TpuminieHHs ycix BHUJIIB Ta
30BHIIIIHI YCTAaHOBKH

B meTraneBux rHydkux
pykaBax. B cranmpHux
TpyOax 1 IIyXuX CTAbHUX
KopobOax. B HemeraneBux
TpyOax 1 HEeMeTaJIeBUX
MIIyXUX KOpoOax 13 BasKKO
3aiiMUCTUX MaTtepiaiiB. B
130JISIHHUX TpyOax 3
METaJIEBOIO0 000JIOHKOIO.

HezaxuieHi Ta 3aXUIeHH] OIHO 1
OararoxuibHI mpoBoau. Kabeni B
HEMETAJIEBIA 000JIOHIIL

Bukiaouenus:

1 3abopoHsieThCs
3aCTOCYBaHHS 130JISIITIHHUX
TpyO 3 METaJIEBOIO
000JIOHKOIO Y CUPHX,
0COOJIMBO CHPUX 1
30BHIIIHIX YCTAaHOBKAX.

2 3a00poHsETHCS
3aCTOCYBAaHHS CTAJIBHUX
TPpYyO 1 CTATBHUX TITYyXUX
KOpPOOiB 3 TOBIIMHOIO
CTIHOK 2 MM 1 MEHIIIE y
CUPHX, OCOOIMBO CUPHX 1
30BHIIIHIX YCTAHOBKAX.

JlomycTuMOTpHBaIi CTPYMH Ha MPOBOJIH 1 Kabelll eJIEKTPOPOBOIOK MIOBUHHI
BuOHMpatucsk 3rijiHo [1Y3-86 3 ypaxyBaHHSAM TeMmrepaTypu HABKOJIUIIHHOTO
CepeIoBHILA 1 CIOCOOY MPOKIAAKH.




EnextponpoBoika MOBUHHA BIAMOBIIaTH YMOBaM HaBKOJIUIIHHOTO CEPEIOBUIIIA,
MPU3HAYEHHIO 1 {IHHOCTI CIIOPYA’KEHb, IXHbOT KOHCTPYKIIIT i apXiTEeKTYpPHHUX
0COOIMBOCTEM

[Tpu BHOOP1 BUY €IEKTPOIPOBOAKH 1 CIIOCOOY MPOKJIIAJIKK IIPOBOIIB 1 KaOeliB
MOBHUHHI BPaXOBYBATUCS BUMOTH €JIEKTPOOE3MEUHOCTI 1 MTOMKEKHOT OC3MEKH.

[Ipu HasIBHOCTI OJIHOYACHO JBOX 200 OUIBII YMOB, III0 XapaKTEePU3yIOTh HABKOJIUIIIHE
CEpeIOBHUILIE, IEKTPOITPOBO/IKA TOBUHHA BIAMOBIAATH BCIM ITUM YMOBAaM.
O060J10HKY ¥ 13071511115 TPOBO/IIB 1 KaOEIiB, 32CTOCOBYBAHUX B €JIEKTPONPOBOAKAX,
MOBHHHI BIJITIOB1IaTH 3aCO00BI MTPOKJIAIKA M YMOBaM HABKOJIMIIIHBOTO CEPEAOBHIIIA.
[30stst11is1, KpiM TOTO, IOBUHHA BIAMOBIIaTH HOMIHAJBHIN HAIIPY31 MEPEXKi.

HynboBi po60Yi MpOBIAHUKY MTOBUHHI MATH 130JIA1I110, PIBHOLIIHHY 13011111 (pa3HuX
MIPOB1AHUKIB.

VY BUpOOHUUYNX HOPMATBHUX MMOMEITKAHHSIX MPUITYCKAETHCS BUKOPHUCTAHHS CTAJIEBUX
TpYO 1 TPOCIB BIAKPUTHX E€JIEKTPONPOBOAOK, a TAKOK METAJIEBUX KOPITYCIB BIIKPUTO
BCTAHOBJIEHUX CTPYMOINPOBO/IIB, METAIIEBUX KOHCTPYKU1NA OYJIMHKIB, KOHCTPYKIIII
BUPOOHMYOTO MPU3HAYEHHS 1 MEXaHI3MIB Y SKOCTI OJHOTO, 13 pOOOYUX MPOBITHUKIB
JiHIi B Mepexax Hanpyroro 10 42 B. Ilpu nuboMy noBuHH1 OyTH 3a0e3mnedeHi
Oe3MepepBHICTD 1 JOCTATHS MPOBIIHICTH ITUX MPOBIIHUKIB, BUIUMICTD 1 HaJIHHE
3BaprOBaHHS CTUKIB.

[Ipu BigKpuUTIH TPOKIIAJILI 3aXUIEHUX TPOBOAIB (KabeiB) 3 000JI0HKaMU 31
CIaJIeHHUX MaTepialliB 1 HE3aXUIIEHUX MPOBOIIB BIJCTAaHb Y CBITIII BiJl IPOBOTY
(xabesst) 10 MOBEpXHI OCHOB, KOHCTPYKIIIH, JAeTaliel 13 CIIaJIeHHUX MaTepialliB
MOBUHHO ckjaaath He MeHie 10 MM. [Tpu HEMOXIMBOCTI 3a0€3MeUnTH 3a3HAYEHY
BiJICTaHb MPOB1J (Kadelb) BapTO BIIOKPEMIIIOBATH BiJ] TOBEPXHI MPOILIAPKOM
HECMAJICHOTO MaTepiaiy, 0 BUCTYIAE 3 KOXKHOT CTOPOHU MPOBOY (Kabess) He
MeH1Ie yuM Ha 10 mm.

[Ipu cxoBaHiil MpoKIaALl 3aXUILIEHUX TPOBOIB (KaOemiB) 3 000JOHKAMU 31
CHaJIEHHUX MaTepiajiB 1 HE3aXUIIEHUX MPOBO/IB Y 3aKPUTHUX HIIIAX, Y TyCTOTaX
OyIiBeNbHUX KOHCTPYKIIIH (HAMPUKIIAJl, M1’ CTIHOIO i OOIHIIOBaHHSIM), Y O0pO3HaX
u T 1. C HasBHICTIO CIAJICHHUX KOHCTPYKIIIH HEOOX1HO 3aXUIATH TIPOBOIM 1 Kabei
CYLJIbHUM MPOIIAPKOM HECIAJIEHOTO MaTepially 3 yciX OOKIB.

[Tpu BigkpuTiii ipokIiaii TpyO 1 KOpoOiB 13 BaXKKOCHIAJICHUX MaTepiaiiB Mo
HECHaJICHUM 1 BKKOCTIAJICHMM OCHOBAM 1 KOHCTPYKIIISIM BiZICTaHb Y CBITII B/l TpyOU
(kopo6a) 10 MOBEpXHI KOHCTPYKIIIH, IeTaliel 13 CraJeHHUX MaTepialliB TOBUHHO
cknagaty He MeHie 100 mM. [Tpu HEMOKIMBOCTI 3a0€3MEYNTH 3a3HAUYCHY BiJICTaHb
TpyOy (Kopo0) BapTO BIAOKPEMIIIOBATH 3 yCiX OOKIB BiJl LIMX MOBEPXOHb CYIIIBHUM
IpOLIAPKOM HECHIAJICHOT0 MaTtepiaiy (IITyKaTypka, agedacTp, IEMEHTHUN PO3UMH,
OCTOH 1 T.1.) TOBIIMHOK He MeHIe 10 Mm.

[Ipu cxoBaHiil npokyaaii Tpyo 1 KOpoOiB 13 BaKKOCTIAJIEHUX MaTepialliB Y 3aKPUTHUX
HilIax, y MycToTax Oy/liBeJIbHUX KOHCTPYKIIN (HAapUKIIad, MI>K CTIHOIO U
0OJIMIIFOBaHHAM), y O0pO3Hax 1 T.II. TpyOH 1 KOpoOa BapTO BIJOKPEMITIOBATH 3 YCIX
OOKIB BiJ] IOBEPXOHb KOHCTPYKIIiH, feTaliel 13 CaJeHHUX MaTepiaiiB CyLIbHUM
MPOIIAPKOM HECTIAJICHOTO MaTepiaay TOBITUHOIO He MeHIe 10 M.

[Tpu HAsSBHOCTI MacCTUII 1 eMYJIbCIN y MICISIX TPOKJIAIKU MTPOBO/IIB BAPTO
3aCTOCOBYBATH IIPOBOJIU 3 MACIOCTIMKOIO 130JIS111€10 a00 3aXUINATH TPOBOJIU BiJl
IXHBOT'O BIUIUBY.



Ilepeo monmasicem en1eKmponpo8OOOK CTApAHHO BUBYAKOTH ITPOEKTHY
JOKYMEHTAII0, CKJIa/Ial0Th JIMITHI KapTKU Ha HEOOX1/IHI MaTepialii i yCTaTKyBaHHS,
nia0UparoTh NOTPIOHUI 1IHCTPYMEHT, IPUCTOCYBAHHS, MIATOTOBIISIOTh CKIIAJCHKI
MOMEIIIKaHHSI.

MoHTaxX eNeKTpONpPOBOAOK BUKOHYETHCS 1HAYCTPlaIbHUMU METOIaMH, IO JTI03BOJISIE
JOCSIT'TA BUCOKOI MPOJIYKTUBHOCTI Ipalli, CKOPOUYEHHS TEPMiHIB 3aMpOBaKEHHS
00'eKTa B €KCILIyaTaIlito, 3HWKECHHS BapTOCT1 €JIEKTPOMOHTaXHUX poOiT [Ipu
MOHTaX1 ITUPOKO BUKOPUCTOBYIOTHCS YHI(p1KOBaH1 BY3JIH 1 IeTalli, 3aCO0M Majioi
MexaHi3allli, 1o MOJICTIIYOTh MPaIlo 1 MBUINYIOTh SKICTh BUKOHAHHS POOIT
MoHTax eeKTPONPOBOIOK PO3IUISIOTh HA JIBI CTaIii:

Ha nepwiti cmaoii BAKOHYIOTHCS TATOTOBY1 pOOOTH:

- PO3MITKa MICIIb YCTAaHOBKH CBITHJIbHUKIB, BAMHKAYiB, IITEMICEILHUX PO3ETOK
TPYNOBUX IIUTKIB U T II.

- 03MITKa MICLb MPOKJIAJIKU MPOBOIB IO CTIHAX 1 CTENSM, IPOXO/IIB YEPE3 CTIHHU,
MIJJIOTY 1 CTEJI, MICIb YCTAHOBKHU POJIMKOB 1 BIATATYKEHHUX KOPOOOK;

- NpoOMBaHHS THI3[ AJIs1 KPIMUJIBHUX JeTaliel 1 IpOOMBaHHS MPOXOIB; YCTaHOBKA
130JTI0I04HX O1op abo MpoKIaaKa Tpyo.

[Ipu MOHTaX1 CXOBaHUX €JIEKTPOIPOBOIOK /10 CKIIAJY IMiITOTOBYUX POOIT BXOIUTH
orysizi 00pO3€H 1 KaHATIB M1 €JIEKTPOIPOBOJIKY, HIII MiJl YCTAHOBKY IIUTKIB,
nepeBipKa BiIMOBITHOCTI IXHbOMY IIPOEKTY, PO3MITKA MICIlb YCTAaHOBKH
CTpyMOIIpHiIIMayiB, YCTAHOBKA BIATaTyKyBaJIbHUX KOPOOOK 1 KOPOOOK TIij] BUMUKAU1
1 IITETICeNIbHI PO3ETKH, MIPOKIaKa 1 KPIIUICHHS MPOBOJIB Ha CTiHaX 1 crensx. Ll
pOOOTH BUKOHYIOTHCSI OJTHOYACHO 3 Oy1iBETbHUMHU, IO TO3BOJISIE CBOEYACHO
BUSIBJISITH ¥ YCYBaTH MOJKJIMB1 HETIOJIAIKH.

Ha opyeiit cmaoii BUKOHYIOTBCSI OCHOBHI pOOOTH MICJIsl TOBHOTO 3aKIHYEHHS
OyliBeIbHUX 1 037100J1F0BATLHUX POOIT.

Bioxpumi enekmponpoeooxu ycepeouni nomeurkans

BiakpuTy npokiaiKy He3aXHILEHUX 1301bOBAaHUX MPOBO/IIB HEOOX1AHO BUKOHYBATH
- Oe3nocepeIHBO M0 OCHOBAX, HA POJIMKAX, 130JIATOPaxX Ha TPOCaX 1 JIOTKAX:

- ipu Hanpy3i Butie 42 B B npumineHHsAx 0e3 MiABUIICHOI HEOe3MEeKH 1 TPH Hampy3i
10 42 B B Oyb - SIKUX MPUMIIIIEHHSX - HA BUCOTI HE MEHIIIE 2 M BiJ PiBHSI MiJIOTH
a00 TI0IIA KU 00CITYyTOBYBaHHS;

- Ipu Hanpy3i Buile 42 B B mpuMIIIEHHSX 13 T1IBUIIEHOIO HEOE3MEKOI0 i 0c000
HeOe3NeYHUX - Ha BUCOTI HE MEHIIIE 2,5 M B PiBHS MiJIOTH 200 IUIOIIAIKH
00CITyrOBYyBaHHS.

JlaHi BUMOTH HE MTOITMPIOIOTHCS HA CITYCKH JI0 BUMHKAUiB, PO3ETOK, TyCKOBUM
armapartam, [IMTKaM, CBITHJIbHUKAM, SIKl YCTAaHOBJICH] Ha CTIHI.

VY BUPOOHUYUX TPUMILIEHHSIX CITYCKH HE3aXMIIEHUX MPOBO/IIB 10 BUMHUKAYIB,
PO3€TOK, anapariB, IUTKaM 1 T. M. TOBUHHI OyTH 3aXHUIIEH]I BiJ MEXaHIYHUX
YIIKOPKEHB JI0 BUCOTH HE MEHIIe 1,5 M BiJ piBHS MiJIOTH 200 TUIOMIAKH
00CITyrOByBaHHS.

VY noOyTOoBUX MPUMIIIIEHHAX TPOMUCIOBUX MIAMPUEMCTB, Y )KUTIOBUX 1 CYCIIITBHUX
OynuHKax 3a3Ha4eHI CITYCKH J03BOJIIETHCS HE 3aXUINATH BiJl MEXaHIYHUX BIUTMBIB.
VY npuminieHHs X, JOCTYITHUX TUTBKH JJIS CTIEHIaIbHO HABYEHOTO MEePCOHATY, BUCOTA
pO3TaITyBaHHS BIKPUTO MPOKIAACHUX HE3aXUIIEHUX 130JIbOBAHKUX MTPOBO/IIB HE
HOPMYEThCH.



SIK1I0 He3axHILEeH1 1301b0BaH1 TPOBOAM MEPETUHAIOTHCS 3 HE3AXUIIICHUMHU 200
3aXUIICHUMH 130IbOBAHUMH MIPOBOAAMH 3 B1ICTAHHIO MK MpoBogamMu MeHie 10 M,
TO B MICIISIX IEPETUHAHHS Ha KOKHUHN HE3aXUILEHUI MPOBi MOBUHHA OyTH
HaKJIaJIEHA JOJATKOBA 130JIs1114.

[Tpu nepetrHaHH1 3 rapsSYUMHU TPYyOOIIPOBOIAMHU MTPOBOIM 1 Kabesi MOBUHHI OyTH
3aXMINEHI BiJl BIUIMBY BUCOKOI TeMIIEpaTypy ad0 MOBUHHI MaTH BIJMIOBIIHE
BUKOHAHHS. Y MICIISIX MPOXOAY MPOBO/IIB 1 KaOelliB uepe3 CTIHU, MI>KITIOBEPXOBI
MePEeKPUTTS 00 BUXO1, HEOOX1THO 3a0€3euyBaTH MOXKJIMBICTh 3aMiHU
€JEKTPONPOBOAKH. JIJIs IIbOTO MPOXiJ MOBUHHUN OyTH BUKOHAHUHN y TpyOi, KOpoOH,
mpopi3i U T 1. 3 METOIO 3an00IraHHs MPOHUKHEHHS 1 CKYITYSHHSI BOJH 1 MOIIMPEHHS
MO’KEX1 B MICIISIX TPOXO/Ty Yepe3 CTIHU, IEPEKPUTTS a00 BUXOAY HA30BHI BapTO
3aMa3yBaTH 3a30pU MIX MPOBOAAMH, KaOeIsiMH 1 TpyOoro (KOpoOOM, TPOPI30M U T
1.), a TAKOX pPe3epBHI TpyOH (KopoOa, Mpopi3u U T I.).

[Tpu npoxsai He3aXUIEHUX TPOBO/IIB HA 130JIF0I0YUX OMOpax MPOBOAM MOBUHHI
OyTH J0JIaTKOBO 130J1b0BaH1 (HAPUKIad, 130JSLIHHOI0 TPYyOOI0) y MICISIX MPOXOIIB
yepe3 CTIHU a00 MEPEKPUTTSL.

Cxosani enekmponpogooKu ycepeouti NOMeuKany

[TpoBoau 1 kabeni AJig 3aXUCTY BiJ] BIUTUBY HECHPUSTIMBUX YMOB CEpEIOBUIIIA 1
MEXaHIYHUX BIUIUBIB MIPOKJIAJAIOTh Y CTAJIEBUX 1 INIACTMAaCOBHUX TPyOax.

CxoBaHi €JeKTPOIPOBOAKHU B TPyOax, KopoOax 1 THyYKHUX METAJIEBUX pyKaBax
MOBUHHI OYTH y YCIX BUIAJKaX 3 yIIUIbHEHHSIM. Kopoba cXOBaHUX €JIEKTPOIPOBOIOK
MOBUHHI OYTH TIIyXUMH.

BukoHaHHS €1€KTPONPOBOIKM Y BEHTHWISLIMHUX KaHAJIaxX 1 IIaxTax 3a00pOHAETHCA.
[IpunyckaeThcsi NEpeTUHAHHS UX KaHATIB 1 IIAXT OJAMHOYHUMU MPOBOAAMH 1
Ka0ensiMHU, yKIaJeHUMH B CTaJIEB1 TPYyOH.

3acToCyBaHHS CTAIEBHUX TPYO IS €EKTPOMPOBOAOK MPHUITYCKAETHCS B TIEPITY YEPTy
y BUOYXOHEOE3MeYHUX 1 BOTHEHEOE3MeYHUX MOMEIIKAHHIX 1 ISl 3aXUCTY MPOBO/IIB 1
KaOeNliB BiJl MEXaHIYHUX BILTUBIB. X BUKOPUCTOBYIOTH /I BBOIY Y KHUTIOBI
OyIUHKH, CYCHIbHI 1 BUpOOHUY1 OY/1IBHUIITBA, TBAPUHHUIIBKI 1 ITaX1BHUIIBKI
MOMEIIKaHHS, @ TAKOX JIJI1 MOHTaXy CHUJIOBUX 1 OCBITJIFOBAaJIbHUX MPOBOJIOK B
CXOBHIIAX, CKJIaJaX 13 JIETKO3aMMUCTUMH IMAIbHUMHU MaTepiajlaMH, MEXaHI YHUX
MaNCTepHSX 1 T.II.

Jyist craneBux TpyOOMPOBO/IIB 3aCTOCOBYIOTh TOHKOCTIHHI €JIEKTPO3BaproBalibHI (06€3
pi3p0JIeHHs) a00 CrieliaibHI eIeKTPOTeXHIuH1 TpyOu. OCTaHH1, TAaKOX
€JIEKTPO3BAPIOBANIbHI TOHKOCTIHHI, ajie OYMIICH] BiJ] rpaTa (3BaplOBAJIbHOTO HAILJIUBY
ycepeauHi TpyOu) 1 MarOTh yCepeuHI 1 30BH1 JJaKOBE MOKPUTTA. Ha KiHIsIx
EJIEKTPOTEXHIYHUX TPYO MOke OyTH HakaTtaHe TpyOHe pi3bOJEHHS 1 Ha OJHIM KIHI -
cnojiyuHa my@ra.

3BHYaliHI BOAOTa30IPOBO/HI (Ta3oBi) TpyOH MarOTh Ha KiHISIX TPYOHE Pi3bONICHH i
3'€IHYIOThCS Mixk c00010 MyTamu. IX 03BOJIAETHCSA 3aCTOCOBYBATH TiILKH Y
BUOYyXOHEeOe3meyHuXx noMemkanHsax. CtaieBi TpyOu BUTOTOBJISIOTH 0€3 3aXUCHUX
MOKPUTTIB (HOPHUMH) 1 OLIMHKOBAaHUMHU 3CEPEANHHU 1 30BHI. B yCix BuUnaakax, ae 1e
MO>KJTUBO, CTaJIeBl TPYOU HEOOX1THO 3aMIHATH IJIACTMACOBUMU: BIHIIJIACTOBUMH,
MOJTIETHJICHOBUMH, TIOJTIITPOTTiIJICHOBUMHU

VY cyxHX 1 BOJIOTUX MOMEHIKaHHSIX TPYOOIIPOBOIM MOXYTh OyTH BUKOHAHI 31
cTaJieBUX a00 MIacTMacoBUX TpyO Oe3 yUIIIbHEHHS MiCLb 3'€JHaHb 1 MiCLIb BBOJY Y
KOXyXa arapariB, SIIMKIB 1 BIATATYKEHUX KOPOOOK. Y CHpUX, 0CO00 CUPUX, KAPKUX



1 KypHUX MMOMEIIKAaHHX 1 B TOMEIIKAHHAX 13 XIMIYHO aKTUBHUM CEPEAOBUILEM
TPpyOOIIPOBOAN MOXKYTh OyTH BUKOHAHI 31 CTaJIeBUX 1 IJIACTMACOBUX TPYO,
MPOKJIAICHUX BIIKPUTO 3 YIIIILHEHHSIM MICIb 3'€ JHAHHS TPYO 1 MICITh BBOIY Y
KOXKyXa arnapariB, AIIHKIB, BIATATY>KEHUX KOPOOOK.
Cranesi TpyOU MOBMHHI MaTU aHTUKOPO31HE MOKPUTTS. Y CTaJIEBUX 1 INIACTMACOBHUX
TpyOax MpOKJIagal0Th HE3AXUINECH] 1301b0BaHI MPOBOIM ILJIOIICIO TIEpEPi3y HE MEHIIIe
2,5 MM? 3 aTIOMiHIEBUMH KMIaMu 1 1 MM? - 13 MigHuMu. BHyTpilnHii giameTp Tpyou
BHU3HAYAIOTh PO3PAXYHKOM 0 YUCITY >KHJI POBO/IIB Ta IXHHOMY 30BHIIITHEOMY
niaMeTpy, KoHpiryparilii TpyOHOT Tpacu Mk ABOMA CYMDKHUMHU BiJIraay>KyBaJIbHUMU
a00 TPOTATTUMHU KOPOOKaMH.
Enexmponposooku y copuuyHux nomMeuKaHHsIXx.
VY TOpUIIHUX TPUMIIIICHHSIX 3aCTOCOBYBATHUCS HACTYITHI BUIU €JICKTPOIPOBOIOK:

e BIAKpHTA:
a) MPOBOAAMH 1 KaOEJIsIMU MPOKJIAJEHUMU B TPyOax, a TAKOXK 3aXUIICHUMU
MpOBOAaMHU 1 KabeJIsiMU B 000JIOHKaX 13 HECMAJICHNX a00 BaKKOCHAJICHHUX
MarepiaiiB - Ha OyAb-sIKIid BUCOTI;
0) He3aXUILEHUMH 130JIbOBAHUMHU OJHOJIPOTOBUMHU MPOBOJIAMH Ha POJIMKAX a0o
130515TOpax (y TOPUIIHUX MPUMIMIEHHSX BUPOOHUYNX OyIUHKIB - TIJIBKU HA
130JIATOpax) - Ha BUCOT1 HE MEHIIe 2,5 M; MPU BUCOTI J0 MPOBOIIB MEHIIIE 2,5 M BOHU
MOBHUHHI OyTH 3aXHIIEHI BIJl JOTUKY 1 MEXaHIYHHUX YIIKOKEHb;

e CXOBaHa:
a) y CTiHAaX 1 MEPEeKPUTTAX 13 HECTIAJIEHUX MaTepialliB - Ha Oy/Ib-sKii BUCOTI.
BiakpuTi eeKTpONpOBOJKH B FTOPUILHUX MPUMIILIEHHSIX TIOBUHHI BUKOHYBAaTHCS
MPOBOAAMHU 1 KaOEJISIMU 3 MITHUMU KUJIAMU.
1Iposoou i kabeni 3 antOMIHIEBUMU HCUNAMU OONYCKAEMBCS NPOKIAOAMU 8 20PULYHUX
NPUMIWEHHAX 0151 BUNAOKIB.
- OyIMHKIB 13 HECHIAJICHUMHU MEPEKPUTTAMH - IIPU BIAKPUTINA MPOKIA/ILI iX Y CTaJIEBUX
TpyOax ado CXOBaHIi MPOKIAALI X Y HECHAIEHHUX CTIHAX 1 MEPEKPUTTHX;
- BUpOOHMYMX OYJMHKAX CLILCHKOTOCTIOAPCHKOT0 MPU3HAYEHHS 31 CAJICHHUMH
NEPEKPUTTIMHU - PU BIIKPUTINA MPOKIAMLI 1X y CTaIeBUX TPyOax 3a BUHATKOM
IPOHUKHEHHS TUJIIOKH YCepeAnHY TPYO 1 3¢ JTHYBaIbHIX KOPOOKaXx;
[Ipu oMy MTOBUHHI OyTH 3aCTOCOBaHI pi3bOOBI 3'€ THAHHS.
3'eHaHHS 1 BIATATY>KECHHS MiTHUX a00 aTrOMiHIE€BHX YKUJI ITPOBOJIIB 1 KaOEIIB Yy
TOPUIITHUX MPUMIIIEHHSX TOBUHHI 3/{1HCHIOBATUCS B METAJIEBUX 3€JHYBAIbHUX
KOpOoOKax 3BaprOBaHHSAM, OITPECCOBKOIO a00 3 3aCTOCYBAHHIM 3aTHUCKAUiB, 1110
BIJIMOBIJIAI0Th MaTepiaiy, nepepi3y 1 KITbKOCTI KU,
Biarany>xeHHs Bij JiHINA, TPOKJIAICHUX Y TOPUILIAHUX MPUMIIIEHHSX, 10
SJICKTPOTIPUHMAYiB YCTAHOBIIEHUX 11032 TOPHILAMH, TI03BOJISIETHCS 32 YMOBH
IPOKJIAJIKK JIIHIN 1 BIATATY>KEHb BIAKPUTO B CTAJIbHUX TPyOax ad0 CXOBAHO B
HEeCHaJeHUX CTIHAX (MEePEeKPUTTSX).
KomyTaniiini anapaTty, y Kojax CBITHJIBHHKIB 1 IHILIUX €JIEKTPONpHUiiMadiB
YCTaHOBJICHUX O€3MOCEPENHBO B TOPUIITHUX MPUMIIIEHHSX, TOBUHHI OyTH
BCTAHOBJICHI 11032 ITUMU TTOMEIIKAHHSIMU.

4. 3’enHaHHS, BIATaJyIKEHHA Ta OKIHI[IOBAHHS NMPOBO/IB Ta KadeJiB
Bubip criocoOy okiHITIOBaHHS, 3'€THAHHS 1 BIATATY>KSHHS K 130JIb0BAHUX MPOBOJIIB
1 Ka0eJiB 3aJIe)KUTh BiJl MaTepiaty, IEPETUHY, KOHCTPYKITIT 1 130111 AX KU,
croco0y MPOKJIaJAKH MPOBOIB 1 KaOeiB 1 psiAy 1HIIUX YMOB.



[cHyIOTH OCHOBHI BUH 3’€ITHAHB: CKPYTKa 13 HACTYIHOIO MalKoIo, Maiika,
3BapIOBaHHS, ONIPECYBaHH, OOJITOBI Ta TBUHTOBI 3 € THAHHS,

JI1st OKIHITIOBaHHS, 3’ €THAHHS 1 BIATATY>KSHHSI AJTFOMiHI€BUX YKHJI 3aCTOCOBYIOTb:
MEXaHI14H1 3aTUCKAaul 1 OIPECYBaHHsI, €IEKTPUYHE 3BAPIOBAHHS METOI0M
KOHTAKTHOT'O PO3IrpiBY, TEPMITHE 1 ra30BE 3BapIOBAHHS 1 AWKy, a I MITHUX KU -
MeXaHIYHI 3aTUCKadl Ta onpecyBaHHsA. B Tabnuii 1 HaBegeHO 001aCTh 3aCTOCYBaHHS
OCHOBHHUX CITOCOO1B OKIHITIOBaHHS, 3’ €THAHHS Ta BIJIraTy>KCHHS 130JIbOBaHUX
IIPOBO/IIB HaIpyTor0 110 2 KB 1 kabeniB Hanpyroto 110 1 kB. ¥ noxatky B HaBeneno
XapaKTEPUCTUKU MEXaH13MiB, IHCTPYMEHTIB Ta MIPUCTPOIB, [0 BUKOPUCTOBYIOTHCS
MIPY BUKOHAHHI €JIEKTPOMOHTAXHHUX POOIT.
Tabmuisg 2 — OCHOBHI ciocoOu 3’ €THAHHS

[epepis xun

O0u1acTh 3aCTOCYBaHHS

Croci6 MIPOBO/IIB
i kabemiB, MM2 [TpoBosaka Kabem
OKIHIIFOBaHHS M1JTHUX KU1 130IbOBAHUX MTPOBOJIIB 1 KaOEIiB
OTPECOBYBAHHS 13 - HEO0OX11HO
3aCTOCYBaHHSAM 4-240 3aCTOCOBYBATH
HAKOHCYHUKIB
[TponomxeHHs TabmuI 2
OTIPECOBYBaHHS
0araTopOTOBHUX JKHII )
) P Y 1-25 HEO0OX1THO 3aCTOCOBYBAaTHU
KUJIBIIEBUX HAKOHEUYHUKAX
(mmicToHax)
Imalka 13 3aCTOCyBaHHSAM )
rocy 1,5-300 HE0OX1THO 3aCTOCOBYBATH
HAKOHEYHHUKIB II
Maiika 13 BUrMHAHHSAM KIHIIS HEOOX1IHO -
0araToJIpOTOBOI KM Y KUIBIIE 0,35-2,5 3aCTOCOBYBaTH
3 IPONANKOIO
naiika 0araToJIpOTOBUX KHII 13 :
) HEOOX1IHO
YTBOPEHHSM MOHOJIITY MIPU 16-240 J03BOJISIETHCS
, . 3aCTOCOBYBATH
BTUYHOMY 3’ €JTHAHHI
BUTUHAHHS KIHIA )
0,75-10 HEO0OX1THO 3aCTOCOBYBATHU

OJTHOAPOTOBOT JKUJTU Y KUIBIIE

3’eqHAHHSA MITHUX KW 130J1b0BAHUX

IPOBOJIIB 1 KabeniB

OTIPECOBYBAHHA 13
3aCTOCYBaHHSM T1J1b3

4-240

HEOOX1THO 3aCTOCOBYBATHU

naika i3 3aCTOCYBaHHSIM TiJ1b3

4-240

HEOOX1/IHO 3aCTOCOBYBATH




naika i3 3aCTOCYyBaHHSM
CKPYTKH

0,35-10

PEKOMEHAYETHCS

BigramxyxeHHs MiTHUX >KHJT 130J5b0BAaHUX TIPOBOJIB 1 KaOemiB

naika i3 3aCTOCYBaHHSIM TiJ1b3 16-240 HEOOX1/IHO 3aCTOCOBYBATH
IakKa 13 3aCTOCYBaHHAM
y 0,35-10 PexomMeHtyeThCS
CKPYTKH
4-150 HEOOX1IHO
BinranyskeHss B Marictpari MaricTpab 3aCTOCOBYBAaTH
saThcKataMu 1,5-95 BiJl HEPO3PI3HUX
BIJITQTy>KCHHS Marictpainein

OKIHIIFOBaHHSA aJIIO

MIHIEBHX HJI 130JIbOBAHUX IIPOBOJIB 1 KaOETiB

OTPECYBaHHS 13 3aCTOCYBaHHSIM

: 16-240 HEOOX1JTHO 3aCTOCOBYBATU
HAaKOHCYHHUKIB
TEpPMITHE 3BaprOBAaHHS 13
3aCTOCYBaHHSM HAaKOHEYHHUKIB 300-800 HEOOX1/THO 3aCTOCOBYBATH
JIC
EJIIEKTPOIyTOBE 3BAPIOBAHHS
IJIaBKHM :
) HEOOX1IHO
€JIEKTPOJIOM Y 3aXHMCHOMY rasi 16-240 JIOIYCKAEThCS
- 3aCTOCOBYBATH
13 3aCTOCYBaHHSIM
HaKOHCYHHUKIB A
naka 13 3aCTOCyBaHHSIM :
Y 16-240 HEO0OX1THO 3aCTOCOBYBATHU
HAaKOHEYHUKIB [1
BUTUHAHHS KIHIA )
2,5-10 HEOOX1THO 3aCTOCOBYBATH

OJTHOJIPOTOBOT JKHIIH Y KUJIBIIE

3’e€THaHHS ATIOMIHIEBUX YKUJI 130JIb0BAHHUX MPOBOJIIB 1 KaOeIiB

OTIPECYBaHHS 13 3aCTOCYBAHHSM HEOOX1THO

fbecy M 16-95 A PEKOMEHIY€ThCS
riab3 3aCTOCOBYBAaTH
OTIPECYBaHHS 13 3aCTOCYBAHHSM HEOOX1THO

) pecy y 2,5-10 A JIOITYCKA€EThCS
rue3 'AO 3aCTOCOBYBAaTH
IIPOTIaH - KUCHEBE 3BapIOBAHHS

16-240 PEKOMEHIYETHCS |  JIOMYCKAETHCS

y dopmax
TEPMITHE 3BapIOBAHHS BCTHK 16-800 HE0OX1THO 3aCTOCOBYBATH




CJICKTPO3BAPHOBAHHA

HEO0OX1THO 3aCTOCOBYBATHU

OJTHOAPOTOBUX JKHUJI 13 5-12,5 ..
IpH CyMapHOMY Tiepepisi

3actocyBaHHAM amapaTty BK3

naika i3 3aCTOCyBaHHSM

o B 2,5-10 JIOITYCKAEThCS

IBIAHOT CKPYTKH 13 KOJIO0KOM

€JIEKTPO3BaPIOBAHHS

KOHTaKTHUM PO3irpiBOM 5-10 PEKOMEHIYETHCS

OJTHOJIPOTOBUX >KHJI BYT'1JIbHUM
€JICKTPOJAOM Y KIIIIIAx

IIpU CyMapHOMY Mepepisi

Biaramy:xeHHs aJlFOMIHIEBUX >KHJT 130JIbOBAHUX ITPOBOJIIB 1 KabeIiB

OMpPECyBaHHS 13 3aCTOCYBaHHSIM 2510 HEOOX1THO OMTYCKAETECS
rie3 'AO ’ 3aCTOCOBYBAaTHU y
MPOTIaH-KUCHEBE 3BApIOBAHHS Y 50-240 PEKOMEH/TyEThCS i
CTaJIbHUX (hopmax
TEpPMITHE 3BapIOBaHHS
CILJIABJICHHSIM IO TOPLAX Y 50-240 HEOOX1THO
3arajJbHUNA MOHOJIITHUN 3aCTOCOBYBAaTH
CTPU>KEHb
€JIEKTPO3BAPIOBAHHS
OJTHOAPOTOBUX KU 13 1,5-12,5 HE0OX1JTHO 3aCTOCOBYBATU
3acTocyBaHHAM anapaty BK3
naika criocooOM TMOJTMBAHHS
PO3ILIABJIICHUM TIPUTIOEM Y 16-240 HEO0OX1THO 3aCTOCOBYBATHU
bopmax
[TponomxeHHs TabmauI 2
naika 13 3aCTOCyBaHHSIM

o . B 2,5-10 JIOITyCKA€ThCSI
JBIMHOI CKPYTKH 13 )KOJIOOKOM
naiika 6e3mocepeHbo
CILJIABJICHHSIM TIPUIIOK0 Y 16-240 JIOITYCKA€ThCS
dbopmax

4-150
BUITAIYIRCHHA BIA Marietpaii MaricTpaib Jlomycka€eThCst IpH BIATATY>KEHHSIX
3aTHCKA4YEeM B 130JTF0I0UOMY . : ) "
) BiJl HEPO3PI3HUX MaricTpanei
KOpIyci 2,5-95 JLHEPO3P p
BIJITATYKEHHS

3acTocyBaHHS TEXHIKH NMPYKMHHOTO 3aTUCcKaya « WAGO»




1IKITFOYCHHS M1THUX TIPOBITHUKIB

IJIOCKO-TIPYKMHHUH 3aTUCKAY
JUTSI OJTHOJIPOTOBHX MiTHUX
MIPOBITHUKIB

0,5-4,0

PEKOMEHAYETHCS

3atuckay CAGE CLAMP nisa
MIJTHUX TIPOBOJIIB:
OJTHOJIPOTORI, OaraToIpoTORI,
TOHKO JIPOTOBI - 13
YIIUIbHIOIYUMU KUJIAMH; - 13
OOTHCKOBOIO T11b3010; - 13
MTU(TOBUMHU KaOEJIbHUMHU
HAKOHEYHHUKAMU

0,08-35

PEKOMEHAYETHCS

PEKOMEHAYETHCS

npoxiaHi kiemu cepii 281-906

0,08-4

PCKOMCHAYETHCA

JIBO 1 TPUAPYCHI KIJIEMU CEPiid
280-630

0,08-4

PEKOMEHAYETHCS

3ano0ixkH1 KiieMu cepii 281-623

0,08-4

PCKOMCHAYETHCA

PO3MOUIBHI KJIEMH cepii 282-
697

0,2-6

PEKOMEHAYETHCS

KJIEMH JJIsI CXEM BKJIFOUCHHS
TpaHchopMaTopiB HAMPYTH 1
cTpyMmy cepii 282-870

0,2-6

PEKOMEHIY€ThCS

KJIEMH JUTSL TATYUKIB 1
BUKOHABYMX MEXaHI3MIB cepii

280-560/281-434

0,08-2,5

PEKOMEHIYETHCS

KpPOCOBI COTH 1 KJIEMH cepii
727-236

2x0,08-1,5

PEKOMEHIY€ThCS

[TigkroueHHs! OJTHOAPOTOBUX ATFOMIHIEBUX MPOBITHUKIB

OOKOBHH €JIEKTPOMOHTAK,

o 2-1

MpoXiaHi Kiemu cepii 283-104 0,2-16 PCKOMCHAY€TRCA
(hpoHTATBHUN €TEeKTPOMOHTAK,
KiteMu cepii 264-736 0,08-2,5 PEKOMEHTyE€ThCA
€JIEKTPOHHI MOYJI1 Ha
0a3MCHUX KJIEMHUKAX IS 1,5-4 PEKOMEHAYETHCS
MOHTa)Xy Ha pewii
KJIEMU 1)1 OyiBEJIbHO-

JIUT DY A 0,6-2,5 PEKOMEHTyE€ThCSA

MCPECIKEBOT'O MOHTAXY




KJIEMHI KOJOAKH IJIA II€YaTHUX

0,08-2,5 €KOMEHIYETHCS
mJiatT ' ' p Ay
KJIEMHI KOJIOIKHU I ITIeYaTHUX
IUIAT 3 IUIOCKO-TIPYKUHHUM
Py 0,25-1,5 PEKOMEHIY€EThCS

3aTUCKAYEM TSI AJTFOMIHIEBUX
IPOBITHUKIB

MYJIBTIIITEKEPHI CUCTEMU JIJIS
M1IKJITFOYEHHS OJHOIPOTOBUX 0,08-2,5 PEKOMEHIY€EThCS
aJIFOMIH1€BHX MPOBIIHUKIB

IIuTanHs Q1A caMonepeBipKu:
1. o Take eJleKTPONMPOBOAKA?
2. SIki iCHYIOTH THMIH €JIEKTPONPOBOAKHU?
3. o Take cTpyna?
4. 1o Take Tpoc?
5. Uum BiApi3HAETHCA BiIKPUTA NMPOBOAKA Bi/l 3aKPHUTOI?

JlomaniHe 3aBIaHHS:
v' OnpamoBaTi MaTepiaJ
v' BHKOHATH KOPOTKHil KOHCIEKT
v JlaTH BianoBixi Ha nuTaHHA
doTtorpadiro KOHCNEKTY HAMICJATH BUKJIaAa4y mTanatko@ukr.net
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