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1 3AT'AJIBHI BKA3IBKHA

MeTta kypcoBoro npoekty. Kypcosuii npoekt (KII) cknamaerscst 3 HacTymn-
HUX PO3JLUIIB: BU3HAYEHHS KJIACy 30HU MPOCTOPY, MPOEKT CHIIOBOI EJIEKTPUYHOI
MEpEeXKi, TPOCKT OCBITIIOBAIBHOI €JICKTPUYHOT MEPEXi, MPOEKT MITYYHOTO 3a3€M-
JFOBaya Ta MPOEKT OJIMCKaBKO3aXHCTY.

[TpoekTHI pillleHHs] MTOBUHHI 320€3MEeYNTH:

no-nepuie, 3HWKEHHSI IMOBIPHICTh BUHUKHEHHS JDKepesia 3anaitoBaHHs elie-
KTPUYHOTO MOXO/KEHHS, TOOTO 3armobiraHHs BUHUKHEHHIO BUOYXY a00 MOXEexl y
BUPOOHMYOMY TPHUMIIICHH] 3 00EPTaHHAM JIETKO3aWMUCTUX Ta TOPIOYUX PEUOBHUH
Ta MaTepiaiis;

Mo-JIpyre, HAJICXKHY HaJIAHICTh €JIEKTPONOCTaYaHHs CIIOKUBAUIB €ICKTPHUY-
HOT €Heprii;

HO-TPETE, eNIEKTPOOE3NEKY NePCOHAIY.

VYc¢i po3paxyHKy NOBUHHI MaTH MOCUJIAHHS HA HOPMATUBHY ¥ JTOBIJKOBY JIi-
TepaTypy.

Jnst Bukonanssi KII HeoOXi1HO BUKOPUCTOBYBATH JJaHI METOJUYHI BKa31BKH,
[TpaBwia [1, 2], noBinuuk [3], HarioHanbHi cTanaapTH [4-7]. TeopeTnyHmii MaTepi-
aJl BUKIaJAeHUN y miapyunuky [8]. HeoOxinHi miTepaTypHi Jkepena € B eIeKTPOH-
it 610motemi HYII3Y. JloBiakoBi gaHi, MiHIMAJbHO HEOOXIIHI JJII BUKOHAHHS
KII, naBeneni y mpomatkax 10 JaHUX METOJMYHMX BKa31BOK. MOXJIMBE BUKOPHC-
TaHHS 1HII01 HOPMATUBHOI, HABYAJIbHOI Ta JJOBIAKOBOI JIITEpaTypH.

Odopmiuenns kypcooro mnpoekrty. KII ckiagaerbecss 3 po3paxyHKOBO-
nosicHtoBanbHOI 3anucku (PI13) ta rpagiunoi vactunu (I'Y).

3pazok odopmienns turynbHoro apkyma PII3 KII naBenenuit B JJomarky 1
710 METOJUYHHUX BKa31BOK.

PII3 nmoBunHa Matu o0’em 20-25 apkymiB dopmaty A4 (210x297 mm) 31
crannaptHuMu pamkamu. Ha ycix cropiakax PII3 mpocrtaBnsierscs mmdp KII 3
BKa31BKOIO Ha3BM BHUIIIOTO HABYAJIHHOTO 3aKJIady, HOMEPY (paKyIbTeTy, HOMEpY 3a-
J1KOBOT KHIDKKH, Ha3BH MPEAMETY, HOMEPY TOMY.

[Mpuknan mmdpy B mrrammi PII3 ans 3100yBadiB BUIOT OCBITH (haKylIbTETy
Ned, sixi BUBUaIOTh HaBuajbHy AucHUILTIHY «lloxkexHa Oe3neka eneKTpOyCTaHO-
Bok»: HYII3Y.4.17.04.001.11IBE.PII3-01.

[puknan mmdpy B mrammi PII3 ans 3m00yBadiB BUIOT OCBITH (haKylIbTETy
Nel, siki BUB4ArOTh HaBYAJIbHY NUCHMILTIHY «EnekTpoTexHika Ta Oe3mneka eleKTpo-
yctanoBok»: HYII3Y.1.17.01.001.ErabE.PII3-01.

Bei opuuuti BuMipy (isndHAX BEIMYHMH MOBUHHI BiANOBIAATH MDKHAPOHIH
cuctemi opununps CI. IX cnig mpocTaBnsaTy micis pe3yabTaTiB yCiX BUKOHAHHX PO-
3paxyHkiB. [Ipu mocuiianHi Ha HOpMATUBHY a00 JOBIAKOBY JITEpaTypy HOTPIOHO
BKa3aTH B KBAJPATHUX AYXKKaX MOPSIKOBUN HOMEp 31 CIIMCKY BUKOPHUCTAHOI JIiTe-
patypu. B Texcti PII3 HeoOXigHO BUKPECIUTH HACTYIHI PUCYHKU: pPO3pPaxXyHKOBa
OJIHOJIIHIHA CXeMa eJIEKTPONOCTaYaHHs, pO3paxXyHKOBa OJTHOJIIHIHHA CXeMa OCBIT-
JIOBAJILHOT MEpeXi, OJTHOJIIHIMHA cXeMa JIJIsl PO3PaXyHKY OMOpPY Kojia 0HO(a3HOTO
KopoTtkoro 3amukadHs (K3), 30HM 3aXUCTy BiJl BTOPUHHHX i OJMCKaBKH.



'Y BukoHyeTbCa Ha KpeciasipcbkoMy mnanepi ¢popmaty A3 (297x420 mm). 'Y
H1IUCY€EThCS] BUKOHABIIEM aBTOPYYKOIO, MPOCTABISAETHCSA JaTa MiAMKCY.

'Y, six mpaBUII0, CKIIAJAETHCS 3 TPHOX APKYIIIB!

1-# apkyur: [1nan po3rairyBaHHS CUIIOBOTO OOJIaHAHHS. 3a3€MIICHHS.

2-1 apkyur: [Inan po3rairyBaHHsI OCBITIIOBAJILHOTO 0018 HAHHS.

3-# apkym: biauckaBko3axucr.

Ha koxHOMY apkyIli BUKOHYETHCS CTaHJAPTHUNA OCHOBHHMM HAamMC, B SKOMY
npocTaBinseTbes mu@p [ 3 BKa3iBKOIO Ha3BH BUILOTO HABYAILHOTO 3aKJIady, HOMe-
py daxkyapTeTy, HOMEpY 3aJIKOBOI KHUKKH, HA3BU IPEIMETY, HOMEPY KPECICHHSI.

[Tpuknan mmdpy B mrammi neprioro apkymy 'Y mias 3mo0yBadiB BHINOT
ocBiTH (pakynbTeTy Ned, siki BUBUAIOTh HaBYaJIbHY AucHUIUTIHY «lloxexHa Ge3neka
enektpoyctaHoBok»: HYII3VY.4.17.04.001.1IBE.I'Y-1.

[Mpuknan mmdpy B mrammi nepiioro apkymy 'Y mias 3m00yBadiB BHINOT
ocBiTH (pakynbrery Nel, siki BUBHAIOTh HABYAJIbHY TUCHUILIIHY «EJIEKTpOoTeXHiKa
Ta Oe3reka enekTpoycranoBok»: HYI[3Y.1.17.01.001.EtabE.I'U-1.

Bunpasnenns (mauyucTku, KopekTyBaHHs Touo) y mramnax PII3 ta ['Y ne
JIOTTYCKAIOThCA.

PII3 Ta I'Y 3mmBaroThCA B €AUHY MAMNKY.

PII3 ta I'Y KII 30epiratoTbcsi y BUIIOMY HABYAJIBHOMY 3aKJa/l MICIs 3aXHC-
Ty KII mpoTsSirom BCTaHOBJIEHOTO TEPMIHY.

BkasiBku 10 Bu6opy Bapianty. KII BuUkoHyeTbCs y BIIIOBIAHOCTI 3 0COOU-
CTHUM BapiaHTOM 3aBJaHHS.

Ha Bukonanus KII Bumaerbcs OjaHK 3aBIaHHS, SKIM CaAMOCTIMHO 3aIIOBHIO-
€TbCSL 3/100yBavYe€M BHUINOI OCBITH Ta TMeEpeBIpsIeTbCS (MIAMUCYETHCA) HAYKOBO-
nearoriyHuM npaiiBHukoM-kepiBHukoM KII. 3anoBHeHuit Oj1aHK 3aBJIaHHS € JPY-
rum apkyieM PIT3. 3pa3ok OnaHky 3aBinaHHs HaBEACHUH Y J0IATKY 2.

Buxinni nani ans BukoHaHHs KII obuparotsest 3 Tabmuupb Jlogatky 3 (3a
MEepUIOI0 JIITEPOIO Mpi3BHINa 37100yBaya BuUIilloi ocBiTH) 1 Jlomatky 4 (3a nBoma
OCTaHHIMHU TU(pPaMH MOPSIKOBOTO HOMEPY 3aliKOBOI KHUKKHU 3700yBada BUIIO]
OCBITH).

3 tabmuui Jonatky 3 ciin BuOpatu AaHi, po3TalloBaHi y PAIKY, SIKAH BiAIO-
BiJIa€ MIEPIIi JIiTepi Mpi3BUIa 3100yBada BUIIOT OCBITH.

3 Tabmumi [onatky 4 moTpiOHO BHOpAaTH MOTYKHICTH JIAaMIIA CBITHIJIbHHUKA,
MOTY)KHICTh JIBUTYHIB CUCTEMM BEHTHJIAIIT (200 acrmiparliii) 1 ABUTYHIB €JIEKTPOI-
PHBO/Ia TEXHOJIOTIYHOTO 00J1aIHaHHS (BC1 3HAUEHHS HaBeJeHl B KBT).

[ToTy>XHICTh JIaMNM CBITUJIBHMKA BKAa3aHa B UYMCIIBHHUKY. SIKIIO BeJlWYMHA
MOTY>KHOCTI J1aMIu CBiTHIBbHUKA ckiaaae 0,04 a6o 0,08 kBT, To 11€ MrOMIHECIIEHTHI
namru (JIJI). SAxmo notyxkuicts gamnu 0,06; 0,075; 0,095 kBT, TO 116 1aMnu po3-
xkaproBanus (JIP). SAkmo noryxuicts namnu 0,25; 0,4 ado 1,0 kBT 11e xyrosi pryT-
Hi momidectieHTHI jgammu (JIPJI). SIxkmo motyxknicts mammu 0,012; 0,015; 0,02;
0,03 kBT, To me citinomioani gammu (CJI).

[ToTyXHICTh IBUTYHIB BKa3aHa B 3HAMEHHHUKY: MEpIIE YHUCIO — MOTYKHICTb
JIBUTYHA CUCTEMH BeHTW LI (a00 acmipallii), Jpyre 4ucio — MOTYXKHICTh ABUTYHA
IPUBOJY TEXHOJOTIYHOTO 00nagHaHHs. HasBHICTB 31pKku O3HA4ae, 110 ABUTYHH CH-

6



CTeMH BEHTWIAMIT (a0o acmipaiiii) BCTAaHOBIEHI 330BHI MPUMILICHHS, BiJICYTHICTD
31pKU — IBUTYHHM CUCTEMHM BEHTHWJIALIT (200 acmipallii) BCTAHOBJIEHI Y IPUMIIIICHHI.

BunpasnenHs (miauyucTKy, KOPEKTYBaHHS TOIO) y OJIaHKY 3aBAaHHS HE JI0-
MyCKalOThCSI.

3axmceT KypcoBOro npoekrty. 3700yBau BUILOT OCBITH MOBUHEH 3a37ajeTi/Ib
(He mi3HimIe HIX 3a J00y M0 JaTH 3axMCTy) 3AaTu Ha mepeBipky KII HaykoBo-
nenaroriysomy npamiBHUKy-kepiBHUKY KII. KepiBauk KII 3000B’g3aHuii nepesi-
putu KII Ta HanMcatu perneHsito Ha 3BOPOTHIN CTOPIHII TUTYJIBHOTO apKyllia 3 BU-
CHOBKOM IIPO MOXKJIUBICTB JOIMYCKY JI0 3aXHUCTY.

Ho 3axucty momyckaethcst KII, sikuii BigmoBigae 1HAMBITyaIbHOMY 3aBJaH-
HIO, BUKOHAHUHN y TMOBHOMY 00CsI31 Ta HE Ma€ CyTTEBUX HenodikiB. Ilix cyTTeBuM
HEOJIIKOM PO3YMIIOThCS MOMUJIKH, 1110 TIPU3BOJATH 10 HEMPABUILHOTO BUKOHAHHSI
onnoro 3 po3ainis KII.

3axuct KII npoBoauThCcsi 0COOUCTO KOKHHUM 3/100yBayeM BUIIOi OCBITH IIe-
pe KOMICIEIO 3 IBOX HAYKOBO-TIEAroT1YHUX MPAI[IBHUKIB, OJIUH 3 SIKUX € KEPIBHU-
koM KII. Sk mpaBuno, npu 3axucti KII 3100yBady BHILIOT OCBITH 3 METOIO MEPEBIP-
KM pIBHS MOro 3HaHb 33/1at0Thes 2-3 nuTaHHs 3a TeMoro KII.

3MiCT pO3paxyHKOBO-NMOSICHIOBAJIbHOI 3aIIMCKM: BU3HAUYCHHS KJIacy 30HHU
MPOCTOPY, MPOEKT CUIIOBOI MEPEXKi, MPOEKT OCBITIIFOBAJILHOI MEPEX1, MPOEKT IITY-
YHOT'O 3a3€MITIOBaYa, MPOEKT OJIMCKABKO3aXHUCTY.

Bu3znauenHsi kjacy 30HU npoctopy. Ha ocHOBI aHamizy (i3uKO-XIMIYHUX
BJIACTUBOCTEHN PEUOBHH 1 MaTepiajiB, [0 BUKOPUCTOBYIOTHCS B 3aJaHOMY TE€XHOJIO-
riYHOMY Mporieci [3], BUBHAUUTU I OOTPYHTYBATH KJIAC 30HU MPOCTOPY y MpPHUMI-
IIEHHI, B MICHSX PO3TAlllyBaHHsS BEHTHJISTOPIB Ta IHIIOTO E€JIEKTPUYHOrO 00JIaj-
HaHHs 3rigHo [1, 2].

[Tpu BU3HAuUEHHI KJacy 30HHU MPOCTOPY, B AKOMY O0EpTalOThCs TOprOYi rasu
(I'T') ta nerko3zaiimucti pinunau (JI3P) ciijg BBaxkaTH, 110 TpH pO3paxyHKOBIN aBapii
PO3BHBAETHCS HAUTUIIKOBUI THCK BUOYXy AP>5kI1a [9]. SIkmio B mpuminieHHi MO-
Ke 3HAXOIAUTHCS TOPIOYMH MU ab0 BOJIOKHA AJIS SKUX HUKHS KOHIICHTpaIliiiHa
Mexa nomupenas noaym’s (HKMIIIT) we nepesurmiye 65 r/M°, TO Cilij BBaXaTH,
10 MpU BUOYXY LBOTO MUITy a00 BOJIOKOH PO3BUBAETHCS HAJIUIIKOBUNA TUCK BUOY-
xy AP>5xkIIa [9]. SIkmo 3nadennss HKMIIII roproyoro muiy abo BOJOKOH JIOPiB-
HIO€ abo mepeBuiye 65 F/M3, TO CJIIJI BBAXAaTH, 10 HAJJIUIIKOBUN THUCK BHOYXY
ity ctaHoBuTh AP<Sklla

[Tpu Bu3Ha4YeHH]1 KJacy 30HU MPOCTOPY, B SIKOMY 00€pTalOThCA rOproUl piiau-
uu (I'P), ciix BBaxaTH, 1110 BOHH HE € TIEPETPITUMHU.

IIpoexT cHJI0BOi MepexKi TOBUHEH MICTUTH:

1) OOIpyHTYBaHHSI MapKi BHOYX03axHCTy ab0 CTYIEHIO 3aXHUCTy 000JI0-
uku 3a [TYE (HITAOIT 40.1-1.32) [1, 2] ycix BUIiB CHJIOBOTO €JIEKTPUYHOTO 00JIa-
JHAHHS: €JEKTPOJIBUTYHIB, MAarHITHUX IyCKadiB, KHOMOK KEPYBAaHHS, BIATAYXKY-
BaJIbHUX (3’ €IHYBaJIbHUX) KOPOOOK, mad KepyBaHHS;

2) TUINHU YCIX BUJIB CHUJIOBOIO €JIEKTPUYHOIO OOJaJHAHHS: €JIEKTPOIABU-
IYHIB,  MAarHiTHUX  IyCKauiB, KHOMNOK  KEpyBaHHSA,  BiAradyXyBaJlbHUX
(3’eaHyBaILHUX) KOPOOOK, mad kepyBaHHS (BUXOSYM 31 3HAUEHHS 3a/1aHO1 MOTY-

7



YKHOCTI), SIKI MOXXYTh OOHMpaTHCs SK 3 TaOJWIh MOAATKIB 10 JaHUX METOJIMYHUX
BKa31BOK Ta ¥ 3 IHIIUX JKEPET;

3) MapKu MPOBOAIB (KabesiB) BIATaTY)KE€Hb 10 CHUJIOBUX MpUUMAUIB 1
crocoOu ixX mpokiaganHs (oaatok 12);

4) TEIUIOBUM PO3PaxyHOK BIATaly>KeHb JO CHJIOBHX IpPUHMAaUiB. BU3HA-
YEHHSI TUITIB Ta HOMIHAJILHUX TTapaMeTpiB arapariB 3aXUCTy (Tabuuis 1oaaTkiB 14
Ta 15), TUNIB Ta HOMIHAJILHUX MapaMeTPiB MarHiTHUX MycKadiB (TaOJauIs 10AATKY
8), IO mepepi3y K1 KabeabHoi mpoaykii (Tadmur rinasu 1.3 [1]).

IIpoekT OCBIT/IIOBAIBLHOI Mepeski TOBUHEH MICTHTH:

1) OOTpyHTYBaHHS Mapku BHOYX03axucTy a00 CTYIEHIO 3aXHCTy 000-
nouku 3a [TYE (HITAOIT 40.1-1.32) [1, 2] ycix BUAIB OCBITIIOBAIBHOIO €ICKT-
puyHOrO  OOJIaHAHHS:  CBITWJIBHUKIB,  BUMHUKAUiB,  BIATaly>KyBaJbHUX
(3’€IHYBaJILHUX ) KOPOOOK, OCBITIIIOBATLHUX IUTKIB;

2) TUIIM YCIX BHUJIIB OCBITJIFOBAJILHOTO €JIEKTPUYHOr0 00JIafHAHHS: CBITH-
JHHUKIB, BAMUKAUIB, BIATaTy>KyBalbHUX (3 €IHYBAIBHUX) KOPOOOK, OCBITIFOBAJIb-
HUX HIUTKIB (BUXOJS4YM 31 3HAYEHHS 3aJaHO1 MOTY>KHOCTI), sIKi 0OuparThesa ado 3
tabmmnb nogatkis 10, 11, 13 a6o 3 iHIHMX TKEper;

3) PO3paxyHOK KUIBKOCTI CBITUJILHUKIB Ta PO3MIILIEHHS 1X Ha IUIaH1 MpHU-
MIIIIEHHS

4) MapKu MpoBOo/iB (KademiB) rpynoBoi Ta pO3NOAIBHOI OCBITIIOBAIBHOI
MEpEeXK 1 crocoOu iX Mpokmaganus (104aTtok 12);

5) TemaoBHI PO3paXyHOK OCBITIHOBAJIBHOI MEPEXi: BU3HAYCHHS THUIIIB Ta
HOMIHAJIBHUX MapaMeTpiB amapatiB 3axucTy (Tabmuils gonatkiB 14 ta 15), miom
nepepizy Kujia KkadenbHoi npoaykiii (tTadmur riaasu 1.3 [1]).

6) OOTPYHTYBaHHS MPaBUJILHOCTI BUOOPY MPOBITHOCTI (a3HUX 1 HEHUTpa-
JHHUX TPOBIAHUKIB 32 YMOBOIO 3a0€3ME€UEHHS aBTOMATUYHOIO BIJKIFOUEHHS aBa-
piitHOT AUTSIHKE Mepexi mpu kopoTkomy 3amukanHi (K3) B kiHii HaiOiIbmI Bigna-
JICHOI B1Jl pO3MOUTILHOTO MPUCTPOIO JIiHI1, IKa 3aXUIIAETHCS.

IIpoekT mMITYy4HOro 3azeMuir0oBava. 3a3eMJIIOBAY 3BUYANHO BUKOHYETHCS
CYMICHHUM JJIsl 3aXMCHOTO Ta (QYHKI[IOHAJILHOTO 3a3eMJiieHb. [Ipu 1iboMy MITYyYHUM
3a3eMIIIOBAY PO3PAXOBYETHCS 32 HAUOUIBII KOPCTKUX YMOB — JUJIsl 3aXHCHOTO 3a-
3emiieHHs [1].

Po3in moBUHEH MICTUTH PO3PaXyHOK KUJIBKOCTI BEPTUKAIBHUX €JIEKTPO/IIB,
MOPSJIOK iX pO3TallyBaHHS.

IIpoekT 0,1MCKABKO3aXUCTY MOBUHEH MICTUTH MPOEKT 30BHIIIHBOI Ta BHY-
TPIIIHBOT OJMCKABKO3aXUCHUX cucTeM [4-7], a came:

1) xapaKTepUCTHKA 3aXHIIyBaHOI OYIiBIIi;

2) OIIIHIOBaHHS PU3UKIB Ta BU3HAYCHHS HEOO1THOTO PiBHS OJIMCKABKO3aXHCTY;

3) BHUOIp THIY 30BHIIIHLOT OJIMCKABKO3aXHUCHOI CUCTEMH;

4) BHU3HAYEHHS PO3MIpiB KOMITOHEHTIB 30BHIIITHBOI OJICKABKO3aXUCHOI CHCTEMH;

5) mpoekTyBaHHS BHYTPIIIHBOI OJIMCKaBKO3aXUCHOT CHCTEMH.

I'pagiuna yacruna:

1-e KpecieHHs: TUTaH BHUPOOHWYOTO TMPHUMIIIEHHS 3 HAaHECEHUM Ha HBOTO
€JIEKTPOOOIaTHAHHSAM CHJIOBOT MEPEXKI Ta IMTYYHUM 3a3€MITIOBAIbHIM TIPUCTPOEM;
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2-¢ KpecCHeHHS: TUJIaH BUPOOHWYOTO MPUMIMIEHHS 3 HAHECEHHWM Ha HHOTO
eJIeKTpo0oOJIaTHAHHAM OCBITIIFOBAJILHOI MEPEXKi;

3-€ KpeCJeHHs: MPOoeKIlii 00’eMy, 110 3aXHUIIAETLCA MEPEXOIIFOBaYeM OJIHC-
KaBKH, 3 TIEPEPi30M TOPU30HTAIBHOO IUIONIMHOI0 HA BUCOTI HAMOUIBIN BiIaICHUX
B1JI MepeXOILIIOBava OJIMCKaBKH TOYOK Ha TTOBEPXHI 00'€KTY.

Kpecnennst I'H BUKOHYIOThCS y MaciTabl. PekoMeHayeTbcsi BUKOPUCTOBY-
Batu Macirabu 1:50; 1:75; 1:100; 1:200; 1:400 (3anexHO BiJ r€OMETPUYHUX PO3-
MIpiB IPUMIILIEHb BIAMOBIIHO 10 3aBAAHHS).

Ha ApKyIIax KPecieHb Mopyd 3 IIaHaMH PO3MIIIEHHST €JIEKTPOOOIaTHAHHS
CIIT PO3MICTUTH cneunfbmauu HAHECEHOTO eJIEKTPooOaiHaHHs. TakoX Ha apKy-
ax MOXYTh OyTH MPHUMITKH, 1[0 MICTSITh TEKCTOBY 1H(GOpPMAIIitO, KA MOSCHUTH 1
JIOTIOBHHUTH KPECIICHHSI.

2 OCHOBHI TEOPETUYHI ITOJIOKEHH 1
2.1 BuzHayeHHsI Kjacy 30HU POCTOPY

[IpocTip BcepenHi TEXHOJIOTTYHOTO 00aHAHHS, BCEPEAUH1 MPUMIIIICHHS 1
103a MPUMIIIEHHSIM, B IKOMY, X04a O THMYacOBO, MOXKYTh CTBOPIOBATHCSl BHOY-
xoHebe3neuni cymimi I'T, mapis JI3P abo BuOyxoHeOE31MeuHOro NIy 3 OKUCIIO-
BaueM, kiacu(dikoBaHui Ha BUOyXxoHeOe3neuHi 30HU. [IpocTopu moainsoThCs Ha
6 xnacis: 0, 1, 2, 20, 21, 22 [1, 2]. Po3mipu BuUOyxoHeO€3I€UHOT 30HM BH3HAua-
IOTHCSI BUXOJISTYM 3 BEJTUYMHHU HAJTUIIIKOBOTO THUCKY BUOYXY AP mpu BUHUKHEHHI
PO3paxyHKOBOI aBapii

[Ipoctip BcepeauHi 1 mo3a MPUMIMICHHSIMH, B SKOMY, X04a O THMYacoBo,
MOXYTh 3HaxonuTbes [P, roproumii mun abo TBepai roproui marepianu (TT'M)
kinacudikoBaHUN Ha MOXekoHeOe3neuHi 30HU. [IpocTopu nmoaistoThes Ha 4 Kiia-
cu: I1-1, IT-11, I1-I1a, TI-111 [1, 2].

@Di3UK0-XIMIYHI BJIACTUBOCTI PEYOBHUH, IO 0OEPTAIOTHCS Yy 3aJaHOMY TeX-
HOJIOTTYHOMY IMPOIIECi, PEKOMEHIOBAaHO BU3HAYATH 3a JIOIIOMOI0I0 JOBiIHHKA [3].

2.2 TIpoekT cH10BOI Mepe:xi

Cnovatky HeoOXiIHO BUOpaTH MICLIE PO3MILIEHHS TOJIOBHOTO PO3MOALIBUOTO
mmty (I'PL) ta amapatiB kepyBanHs. I'PLL, sik mpaBuiio, BUHOCUTBCS 32 MEXI1 BU-
O0yx0- a00 MOXKEeKOHEOE3NEYHOT0 MPOCTOPY (PO3TAIIOBYETHCS Y €IEKTPOITUTOBIN).

Jlam oObuparoThCsi MapKu BHOYX03axHCTy ab0 CTYIEHI 3aXMCTy OOOJOHOK Ta
TUIW UIUTIB, €JIEKTPOJABUTYHIB (BUXOIAYU 3 MOTY>KHOCTI), MarHiTHUX IyCKayiB,
KHOIIOK KepyBaHHS, MapKH 1 CIOCOOU MPOKJIAJAKU TPOBO/IIB Ta KaOeTiB.

Jlani BUKOHYETBCSI pO3paxXyHKOBa CXeMa EJIEKTPUYHOI Mepexi. BoHa nmoBuHHa
MICTUTH BIJIOMOCTI MPO KUIBKICTh 1 MOTY>KHOCT1 JBUTYHIB, MApPKy 1 CIIOCIO MPOKIIa-
JIKY KaOeiB (ITPOBOJIIB), TUII almapaTiB 3aXUCTY, TUIl MArHITHOTO ITycKaya.

[Ticas nporo MpUCTYNaOTh A0 Menio8020 pO3PAXYHK)Y BIATATYKEHb O CH-
JIOBUX MPUKMaYiB €NIEKTPUYHOI €Heprii (eIeKTPOIBUTYHIB).



Po3paxyHOK 11t BiAramy>KeHb CHUJIOBOI MEpEeXi BUKOHYETHCS OKPEMO IS
KOKHOTO €JIEKTPOJIBUTYHA, TIOTYKHICTh SIKOTO BiJIPi3HAETHCS.
JlJis eNeKTPOABUTYHIB OJIHAKOBOI MOTY)KHOCTI BU3HAYAEMO POOOUHUH CTPyM,
10 TIPOTIKAE IO MTPOBITHUKAM BIJIrATY>KEHHS MPU POOOTI IBUT'YHA B HOMIHAJIbHO-
MY PEXKHMI:

i P! .10°

A, 2.1
P A3-U, -cosg; -, @D

pe |, —poGouiii CTpy™ i-ro eneKTpoaBHIyHa, A;

P, — HOMiHaJbHA MOTYXHICTh i-TO ENEKTPOABHUIYHA, KBT (BH3HaUaeThCs 3

BUXIJIHUX JJAHUX);

U, =380 B — miniiiHa Hanpyra;

COS @, — KOe(ILIEHT MOTY>KHOCTI 1-TO €JIeKTPO/IBUT'YHA,

M, — Koe]iLl€HT KOPUCHOI Al 1-TO €JIEKTPOJBUTYHA, B YACTKAX OJWHHUILIL.

Jlani BUOupaeThecs BUJ anapaTy 3aXUCTY 1-TO €IeKTPOABUTYHA BiJl KOPOTKOTO
3amukanns (K3): aBToMatnunuii BUMUKad a00 TUTABKUN 3arT001KHUK (TaOIUIs J10-
natkiB 14, 15). Bun anapary 3axucTy HOBHHEH BIANOBIJATH THUITY PO3MOALIBYOTO
UTa, SKUii 00paHuil paHiIie.

3a yMOB BUKOPUCTaHHS aBTOMATHYHUX BHUMHKA4iB BU3HAUYAEMO HOMIHAJIBHI
CTPYMH Ta CTPYMHU CIIPallbOBYBaHHS iX €JEKTPOMAarHiTHUX PO3YiILIIOBAYiB, IO 3a-
XMIIAKTh eaekTpoaBurynu Bia K3 3a ymosoto (1.3.1.4 [1]):

i i
e 2 1)

HOM.CII.

I >125-1|"

CILEeI.M MyCK

(2.2)

e |, — HOMIHAJIbHUM CTPYM €JIEKTPOMArHiTHOTO pPO3YiILIIOBaya, A;

HOM.CJI.M

I — CTPYM CIpalbOBYBaHHS €JIEKTPOMArHITHOTO pO3UiILiioBaya aBTO-

CII.CII.M

MaTHUYHOI'O BUMHKaya, A;
|| .. — HaWOLIBIINIA CTPYM KOPOTKOYACHOTO MEPEBAHTAXKCHHS B MEPEXKi, 110

IyCK

BUHUKAE MPU MYCKY 1-TO ABUTYHA, A.

=10 KA, (2.3)

MyCK

ne K! — KkpaTHiCTh MyCKOBOTO CTPyMY i-TO €IEKTPOABHUIYHA (BU3HAYAETHCS 3 J0-

BIJIKOBUX JaHUX).
3a YMOB BUKOpPHUCTaHHs O€31HEPIIMHUX IJIABKUX 3al0O01KHUKIB BUOIp HOMI-

i
HOM.BCT

HaJBHOIO CTPyMy IUIABKOI BCTaBKH ([
ymoBamu (11.5.3.56 [1]):

) INOBMHCH BHKOHYBATHUCA 3a TAKUMU
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—
HOM.BCT p

P 2.4
Ii > _TyeK ( )

HOM.BCT —
1,6

Jlani BU3HA4Ya€EMO HOMIHAJIbHI CTPYMH HarpiBajbHUX €JIEMEHTIB TEIJIOBUX
pelie MarHiTHUX MyCKadiB, IO 3aXHINAIOTh JICKTPOABUTYHU BiJl IEPEBAHTAKECHHS
3a HACTYITHOIO YMOBOIO:

i ) i
Loy = (1,05 +1,2) - 1, A, (2.5)

Po3paxoByemo miomry mepepizy ki kabemo (MIPoBOMY), SKUM ITiIKIIIOYa-
IOTBhCSI €NIEKTPOABUTYHU. [IpumycTuMuii CTpyM TSl JKUJIM BHU3HAYAETHCS 3 YMOBH

(.3.1.12 [1]):
121251 (2.6)

KoedoirienT 1,25 BBoguTHCS U1 BUOYyXoHeOe3meuHux 30H (11.4.8.7 [2]). s
IHIITMX BUMAJKIB BiH nopiBHIOE 1,0.

Jlaini, BpaxoByIOUH KOHCTPYKIIIO 1 CIOCOOM MPOKJIaAKH Kabento (IIpoBOAY),
BUOWPAETHCS HEOOXiaHA Tabmwuis 3 riaBu 1.3 [1], mo sKiii BU3SHAYAETHCS TPUITYC-

TUMUU CTPYM |

i . . .
upun T8 TUIOLIA TIEPEPI3Y CTPYMOIPOBIIHOT JKUIIH.
i

pun

Buznauenwuii 3a ymoBoto (2.5) npurnyctumuii ctpym | U1 0OpaHoro Ka-

6ero abo poBoy TepeBipseThes 3a ymoBoto (1m.3.1.11 [1]):
JJ1s1 BUOYXOHEOE3MEUHHUX 30H:

08-1' >J (2.7)

MpUII HOM.Harp '’

JIJ1s1 HeBUOYXOHEOE3MeUHUX 30H:

i (2.8)

IIpHUI HOM.Harp

Ta 32 HEOOX1THOCTI1 301JIBUIYETHCS 10 HAHOIMKIOr0 CTaHJAPTHOTO 3HAYCHHS.
2.3 IIpoeKT OCBIT/II0BAJIBHOI Mepexi

Crouatky MeToZ0M KOe(illi€HTIB BUKOPUCTAHHS CBITJIOBOTO MOTOKY pO3pa-
XOBYIOTh KUIBKICTB JIAMI 33JJaHOi MOTY>KHOCTI, MIHIMaJIbHO HEOOXIAHY ISl CTBO-
PEHHSI HOPMAaTUBHOI OCBITJIEHOCTI Ha POOOYOMY MICIIi:

E-S-z-K,

N “om (2.9)

ne E — HopmaTHBHA OCBITJICHICTh TIOBEPXHi, JIK (111 BUPOOHHYMX MPUMIIICHb 3a-
CTOCOBY€THCS 3arajibHe OCBITJIIEHHS; HOPMOBaHA OCBITJICHOCTI TIOBEPXHSI BU3HAYAETh-
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Cs1 3aJIKHO B1JI IPU3HAYEHHS IPUMILICHHS, PO3Mipy 00’ €KTY PO3pi3HEHHS, KOHTPACTy
po3pi3HeHHs 00'ekTa 3 (DOHOM Ta XapakTepucTUKU Gony 3 Tadauii Jlomatky 16);

S — mora moBepXHi OCBITICHHS, M*;

Z — xoe(iiieHT MIHIMaJIBHOI OCBITIEHOCTI (/11 amn po3zxkaproBanusi, CJJI
ta JIPJI z=1,15, nns momiHnecueHTHUX Jamn z=1,1);

K; — koediuieHT 3anacy (Bu3Ha4aeTses 3 Tadbauni Jonatky 17, Buxonsuu 3i

CTYTICHIO 3aIMIJICHOCT] MPUMIIICHHS );

@® - CcBITJIOBHWH IMOTIK JDKepena cBiTia (Jammw), [1M] (Bu3HaYaeThes 3a Tab-
JMIICI0 TOAaTKy 18, BUXOASUM 3 TUITY Ta TOTY>KHOCTI JIAMIIH ),

1 — Koe(iliEHT BUKOPUCTAHHS CBITJIOBOTO MOTOKY.

3HayeHHs Koe(illleHTy BUKOPUCTAHHS 1] BU3HadaeMo 1o Tabnuii Jomatky
19 micns BU3HAYEHHS 1HAEKCY IPUMILIEHHS 1:

: S
|=m, (210)

ne  H, — pospaxyHkoBa BHCOTa (B1ICTaHb 110 BEPTUKAJI BiJl CBITMJILHHKA JIO PO-
00401 MoBepxHi), M;

A Ta B — BiIMOBITHO, TOBXKWHA Ta MUPUHA TPUMIIIICHHS, M.

Jani, sk 1 A7 CHIIOBOI MEpeXi, COYaTKy OOMPA€EThCS MICIE PO3MIIICHHS
OCBITJIIOBAJILHOTO IIHTA (K MPaBUJIO BUHOCHUTHCS 3a MEX1 BUOYyX0- ab0 MOXKEkKO-
He0e3MeYHOro NMpocTopy) Ta BUMHUKadiB. [1oTiM BU3HA4YalOThCAd MapKu BUOYyXO3a-
XUCTYy a00 CTYIEHI 3aXHUCTy OOOJIOHOK Ta THUIHM OCBITIIOBAJbHUX IIUTIB, CBITUIIb-
HUKIB (BUXOASYM 3 OTYXHOCTI 3a 3aBAaHHSIM), BUMHKA4iB, MapKH 1 CIOCOOU Mpo-
KJIQJKA TPOBOAIB Ta kabemiB. [Ipyu BUOOP1 CBITUIIBHUKIB, SKILO JKEPEIOM CBITIIA €
CIJ1, MOXMBO BUOpPATH CBITHIIBHUK, pO3paxoBaHUM Ha 3acTocyBaHHs JIP.

[Ticnst BU3HAUEHHS 3arajibHOi KIIBKOCTI CBITUJILHUKIB BOHH PO3MOIUISIOTHCS
Ha TPYMH B 3aJICKHOCTI BiJ] MAKCUMAJIbHOT KIJTBKOCTI TPy Y BUOPAaHOMY OCBITIIIO-
BaJbHOMY IIUTKY Ta MaKCUMAJBHO MPUITYCTUMOI KIJIBKOCTI JIaMIl (Ha KOXHY a3y
He Oubie 20 JIP a6o JIPJI; e 6inbme 60 JIJI motyxuicTio 0,08 kBT; He Oinbiie 75
JUT motyxwictio 0,04 kBt (m. 6.2.10 [1]). Bukpecnioerbcs po3paxyHKOBa cxema
OCBITJIIOBAJILHOT Mepeki. BoHa MICTUTB B1IOMOCTI PO KUIBKICTH 1 MOTY>KHOCTI CBi-
TUJIBHUKIB B TPYIMOBIH JIHII, MApKy 1 CIIOCIO MpOKJIagaHHs NpoBoAy (Kabemnro) BUA
anapariB 3aXHUCTy.

[licns pOTO MPUCTYNAKOTH 10 Meni08020 PO3PAXYHKY 2PYNOBOI OCBIMII08a-
JIbHOT MepediCi.

Po3paxyHOK MOYMHAEMO 3 PO3PAXYHKY poOOUYOro CTpyMy B OAHIN IpymHoBid
JIHI1 OCBITJICHHS :

|k —_mowe TT A (2.11)
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P
k _ p . o . . o
e Puynp = ZPHOM.CB — CyMa HOMIHAJIbHUX ITOTY)KHOCTEHN CBITUIILHUKIB B OJIHIN
p=1

rpymi, KBT;
P — KUJIBKICTh CBITWJIBHUKIB Y OJTHIN TPYIIi;
PP — HOMiHaJbHA MOTYKHICTH JIAMII OJIHOTO CBITHJILHHKY (CJIiJI 3BEPHYTH

HOM.CB

yBary, 1o B OJJHOMY CBITHJIBHHKY MOK€ OyTH BCTaHOBJICHO JIEKLIbKa jami), KBT;
U, =220 B - HominanbHa Hanpyra CBITHILHUKA,;

COS @, — KOeQIIIEHT MOTY>KHOCTI (3aJISKUTh BiJ TUILY JDKEpesa CBITIA: 3Tij-
Ho JIbH B.2.5-23:2010 mna JIP — cose=1,0, APJI - cos¢e=0,85, JIJI -
cos ¢ =0,92, CJJI noryxwictio Bix 8 mo 20 Bt Brimrouno — cos ¢ = 0,85, CIJI mo-
TykHicTIO Oibie 20 BT — c0s ¢ =0,9).

Jani oOuparoThCs amapatu 3axucTy rpynoBux JiHik Bix K3 Ta cTpymoBux
nepeBaHTaxeHb. Bing ctpymiB K3 3axuimarorbcs BCl enekTpuyHi Mepexi (m.3.1.8
[1]). Big mepeBanTa)keHHS 3aXUIAIOTHCS HACTYIHI Buau Mepex (1m.3.1.10 [1]):

- BCEpEJuHI MPUMIIICHb, BUKOHAHI BIIKPUTO MPOKIAJCHUMHU MPOBOAAMU 3
TOPIOYOI0 130JIAIIIETO;

- KUTJIOBUX, TPOMAJICBKUX, TOPIOBUX, CIY>KOOBO-TTOOYTOBUX MPUMIIICHHSIX
npu OyAb-IKOMY CIOCO01 IPOKIIAJKH;

- y BUOYyXOHEOE3MeYHUX Ta MOKEKOHEOE3MEUHUX 30HaX.

ko 3axuct rpynoBoi Mepexi Bif K3 31iliiCHIOEThCS aBTOMAaTHYHUM BUMH-

KaueM 3 EJIEKTPOMAarHiTHUM pO3YiIuTioBaueM, BuOupaemo 3 Tabnuii Jomatky 14
k

HOM.EJ.M.Tp

fioro ctpym [ 3a ymoBowo (11.3.1.4 [1]):

IX >7% A, (2.12)

HOM.eILM.Tp — * p.rp °

SIKII0 3aXMCT TPYIOBOI MEPEKl BiJ MEPEBAHTAXKEHHS 3/11HCHIOETHCSI aBTOMA-

TUYHUM BHMHUKa4yeM 3 TEIUIOBUM PO3UIILIIOBaYeM BHOMpaemo 3 Tabmuii lomaTky
k

HOM.TCIUL.IP

14 ¥ioro ctpym [ 3a ymoBoto (11.3.1.4 [1]):

k k
1 > 15 A (2.13)

HOM.TCIUL.IPp —

Sxmo 3axuct rpymnoBoi Mepexi Bix K3 Ta mepeBaHTakeHHS 31HCHIOETHCS
IJIaBKUM 3aIl001KHUKOM, BUOUpaemo 3 Tabnuii Jlogatky 15 HOMIHAIBHUNA CTPyM

{foro 1iaBkoi BcTaBku X 3a ymoBoto (11.3.1.4 [1]):

HOM.BCT.I'p

¥ > JX (2.14)

HOM.BCT.ITp = “parp*

Jan BuOupaemo 1101y Iepepizy Kujl IpoBO/IiB a00 KabesiB 3a YMOBOIO:
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k K
IHpI/IH.Fp 2 Ip.rp’ (215)
k
ne IHpI/IH.l"p
KabelB, KU BU3HAYAETHCS Pa30M 3 BIAMOBIIHUM IE€PEPI30M CTPYMOIPOBIIHOL
KWK 3 Tabaunb riaasu 1.3 [1].

— CTPYM, MPUITYCTUMUN MPOTATOM TPUBAJIOTO Yacy i MPOBOIB abo

k

TIPHIL.TP

[Ipunyctumuii ctpym | U1 00paHoro kadeno abo MpoBOIy MepeBips-

eTbes 3a ymos (1.3.1.11 [1]):
JU1s1 BUOYXOHEOE3IeUHUX 30H:

08-1% >JX a6o 0,8-1% >k (2.16)

IOPUILTP — * HOM.TEIULIP IPUILLP — * HOM.BCT.Ip !

TUTsI HEBUOYXOHEOE3MEYHNX 30H:

Ik >k abo 1X  >JX (2.17)

HPHUILTP — ~ HOM.TEIULTP HPUILTP ~ ~ HOM.BCT.Tp

Ta 32 HEOOX1THOCT1 30UTBIIYETHCS 10 HAMOIMKYOT0 CTAaHAAPTHOTO 3HAUYCHHS.

Jlam po3paxoBYEThCSI PO3MOIITIbHA OCBITIIOBAIbHA MEPEXKa.

Po3monisibHa OCBITIIFOBAIBHA Mepeka 3axuiiaeTbes TUTbkH Bifg K3 (mm.3.1.8,
3.1.10 [1]).

SKI1110 KUBJICHHS OCBITIIOBAJIBHOTO ITUTA 3/IIMCHIOETHCS OJHO(AZHUM CTPY-
MOM, TO JJI1 BU3HAYEHHS POOOYOro CTpyMy B PO3NOAUIBHINA OCBITIIOBAIBHINA Me-
PEXK1 3aCTOCOBYEThCS (hopMyna:

K
mo _ k
) _kz_;lp,rp A (2.18)

ne K — KiIbKiCTh IPYMOBUX JIIHIM OCBITIIOBATBHOT MEPEXK1
SIKIIO KUBJICHHS OCBITIIIOBAJILHOTO IIUTA 3IHCHIOETHCS TpU(DA3HUM CTPY-

1o - :
MOM, TO ¢TpyM | = HEOoOXIiZHO BU3HAYNTH 32 HOPMYIIOLO:

mo _ sk .
100, =15, Ky A (2.19)

. . ) . ) K
nie KoeilieHT K3q) — HaiOnmx4e O1IbIIIE IIIJIE YMCIIO B Uhcia —.

3axuct Bix K3 3ailiCHIOETHCS aBTOMATHUYHUMHA BUMHUKA4YaMy a00 TUIABKUMU
3ar001KHUKAMU.
ABTOMAaTHYHUN BUMUKAY, M0 3aXUIIAE€ PO3MOAUTHHY OCBITIIOBAIBHY MeEpe-

xy Bigt K3, BUOMpAEThCs 3 TAKMM €NIeKTPOMATHITHUM posuimutopadeM 0 s
SKOTO BUKOHY€EThCs yMoBa (11.3.1.4 [1]):
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Mo > o (2.20)

HOM.CJ1.M p(3D) -

ABTOMaTUYHUN BUMHUKA4 BUOUpaeThes 3 Tabnuil Jonarky 14.

[InaBkuii 3amoO1KHUK, M0 3aXHINAE CJICKTPUYHY PO3MOJUIBHY OCBITIIOBA-
TpHY Mepexy Binl K3, BUOMpaeThCs 3 TaKOIO MIIABKOIO BCTABKOIO, /IS IKOI BUKOHY-
eThes ymona (11.3.1.4 [1]):

Mo > (2.21)

HOM.BcT — ~ p(3d) "

[TnaBkuii 3an001>KHUK BUOUpaeThes 3 Tabymii Jlomatky 15.
[Tpu poMy HEOOXigHO 3a0e3MEUYeHHsS] BUKOHAHHS GUMOSU CEeKMUBHOCHII
(m.3.1.8 [1]) poboTH amapaTiB 3aXUCTy y I'PYMHOBIii Ta B PO3MOAUIbHIN JTIHISAX:

- MIPY 3aXMCTI MEPEKi ABTOMATUIYHUMH BUMHUKAadYaMU — HOMIHAJIbHI CTPYMHU PO-
3YIMIIOBAYIB CYMDKHMX aBTOMATHYHUX BUMHUKAYIB MOBUHHI BIJPI3HATHCS OJUH BiJ
OJTHOTO HE MEHIIIE HIK Ha OJIMH KPOK 3a HIKAJIOK HOMIHAJIBHUX CTPYMIB;

- IPY 3aXUCTI TJIABKUMH 3aMT001KHUKAMHU 32 YMOBOIO:

I
—OMET >16. (2.22)
I:IOM.BCT
Jani BuOupaeMo 101y nepepizy Kuj IpoBojiiB a00 KabeiB po3MoAiIbHOT
OCBITJIIOBAJILHOI MepexKi 3a ymoBoto (1.3.1.12 [1]):

o « 1o
i 2 1 p3) (2.23)
ne I&gfn — NPUITYCTUMUM MPOTATOM TPUBAJIOrO Yacy CTPyM JUIsl IPOBOJIIB a0o

Ka0eniB, SIKUA BU3HAYAETHCS Pa30oM 3 BIANOBIAHMM IEPEPI30M CTPYMOIPOBITHOI
X 3 Tadbnune riasu 1.3, A [1].

[Ticnst BuGoOpy 1uIOIIl TIEepepi3y KUl IpoBOAIB a00 KabeiB HeOOXiTHO mepe-
BIPUTH BIAMOBIIHICTS ii MapamMeTpaM anapary 3axucTy. Tak sk 3aXUCT 31HCHIOETh-
cs Tinbku Bix K3 3acTocoBytoTbes HactymHi ymoBH (1.3.1.9 [1]):

- TIPH 3aXUCTI MEPEKi aBTOMATUYHUMHU BUMUKAYaMHU:

/M <45.7M0 - (2.24)

CILEeTM — puII !

- P 3aXMCTI IUIABKUMHU 3aMI001KHUKAMM:

o <3.7M9 (2.25)

HOM.BC TIpuI *

[Ipu HeBukoHaHHS YMOB (2.24) a6o (2.25) HeoOx1aHO 3 Tabuuik TiaBu 1.3
[1] oOpaTu mipoBia a00 Kabesb 3 OUTBIINM CTaHAAPTHUM TIEPEPIZOM.
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Jlani BUKOHY€ETBHCS pO3paXyHOK MEpexXi KUBJICHHS, IKHM MOYNHAETHCS 3 BH-
3HAYEHHS PO3pPaxyHKOBOIO CTPYMY B HIif:

n
P i 11 (0]
P =K - 1+ 105, A (2.26)

i=1

ne K. — xoedimieHT nonury, mo xapakTepu3ye iIMOBIPHICTbh OAHOYACHOI pOOOTH
BCIX JIBUTYHIB (BH3HAYA€ThCs 3 TadmuI 2.1).

Tabmung 2.1 — Bennunna koeillieHTY NOMUTY €JIEKTPOABUTYHIB

KinbkicThb MIKIIOYEHHIX 9 3 4 5 6 8 10 20
€JIEKTPOJIBUTYHIB

Koedimient nonury, K, 10( 0,9| 08| O0,7|] 06| 05| 04 0,3

MaxkcuManabHHM CTpYM B MEPEK1 KHUBJICHHS BU3HAUAETHCS 32 GOPMYJIOL0:

Max MyCK p(3d)?

n-1
L =Ko D 1+ 1000 4 10 A (2.27)
i=1

Meperka xuBieHHs 3axuinaeThes TUbkU Bia K3. 3axuct Big K3, sik mpasuiio,
311HCHIOETHCA aBTOMAaTUYHUMHU BUMHKa4YaMU a00 IJIaBKUMH 3ar1001KHUKAMU.
ABTOMAaTUYHUN BHUMUKAY, [0 3axXUIae Mepexy >kuBjieHHs Bia K3, Bubupa-

€ThCS 3 TAKMM €JIeKTPOMATHITHMM PO34irmoBadeM /. '8 | Jis IKOTO BUKOHYETh-
cst ymona (11.3.1.4 [1]):
[rrm>7 pr eIl

HOM.CJII.M

[P >1 05, TP (2.28)

CII.CJII.M Max

[TnaBkuii 3a11001KHUK, 1110 3aXMIIAE MEPEKY KUBJICHHS B K3, BUOHpaeThcs
3 TaKOIO TUTABKOIO BCTABKOIO, JUISI SIKOT BUKOHYETHCS YMOBA:

I'PII I'PIIY
Lot =1

HOM.BC

oo 1 (2.29)
HOM.BCT — 1’6

3 noxatkiB 14 Ta 15 oOupaeMo HOMiHANbHI MapaMETPU aBTOMATUYHOTO BH-
MuKaya a0o MIaBKOro 3armo0i>KHUKA.

[Ipu upoMy HEOOXiTHO 3a0e3MeYeHHS] BUKOHAHHS QUMO2U CENeKMUBHOCMI
(m.3.1.8 [1]) poboTu amapatiB 3aXUCTy y BIATaTy>KEHHSX 10 CHJIOBOTO NpuiiMaya,
PO3MOIIbHIN OCBITIIOBAIBHINA Ta MEPEKI1 KUBJICHHS.

Busnauaemo nepepi3 xuiid Kadesro Mepexi )KUBJIeHHsT 3a yMoBoro (11.3.1.12
[1]):
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| [Pl ) TPt (2.30)

TIpUI

Ta o0upaemo oro 3a Tadmauisgmu riasu 1.3 [1].

[Ticns BubOopy nepepizy HeoOXiJHO MEePEBIPUTH BIAMOBIAHICT HOTO MapamMe-
TpaM amnaparty 3axucTty. Tak gk 3aXUCT 311MCHIOEThCS TIIBKH Bl K3 3acTOCOBYIOTH-
cs1 HacTymHi yMoBH (11.3.1.9 [1]):

- IPU 3aXUCTI MEPEK1 ABTOMAaTUIHUMU BUMHUKAYaMHU:

JIPI < g5 prPIL, (2.31)

CIL.eNL.M npun !

- MIPU 3aXUCTI TUIABKUMU 3a1I001KHUKAMHU:

JrPm g prein (2.32)

HOM.BCT npun

[Tpu veBuxkonanus ymoB (2.30) abo (2.31) HeoOxigHO 3 Tabnwib raaBu 1.3
[1] oOpatu mipoBig a00 Kabenb 3 OUTBITUM CTAaHAAPTHUM IIEPEPI3OM.

BukonyeMo mnepeBipoYHUN pPO3pPaxyHOK Ha HAAIMHICTh BIJAKIIOYEHHS BiJ
JOKEpeN eJIEKTPUYHOrO >KUBJICHHS NMPpU BUHMKHEHHI K3 HampukiHii jiHii, 10 3a-
XHUIIAETHCS.

HaniitHe BiIKIIOYEHHS 3a0€3MeUy€eThCsl, SIKIO BUKOHYIOTHCSI HACTYITHI YMO-
Bu (1. 3.1.8 [1]):

I L-N
K3

>1,25(1,4) — s aBTOMAaTUYHMX BUMHKAYIB 3 €JIEKTPOMATHIT-

HOM.CJL.M.Tp
HUM po3diruioBadem, ne 1,25 — nis aBTOMAaTUYHMX BHMHKA4iB Ha HOMiHAJIBbHI
ctpymu Buie 100 A, 1,4 - my1st aBTOMaTUYHUX BUMHKAYiB HA HOMIHAJIbHI CTPYMHU
1o 100 A;
|L-N
- —8 >3(4) - ang mwiaBkux 3anoOiLKHUKIB (1udpa B AyKKax BiTHO-

HOM.BCT.TD.

CUTBCSI JIO €JIEKTPOMEPEK Y BUOYXOHEOE3MEUYHUX 30HAX);
L-N
K

- —8—>3(6) — mis aBTOMAaTHYHUX BHMHKAYiB 3 TEIUIOBHM PO3YIILIIO-
HOM.TEIULTP
BaueM ab00 MarHiTHUX IyCKadiB 3 TEIUIOBUM pele (1udpa B TyXKax BiTHOCUTHCS
710 CJICKTPOMEPEXK Y BUOYXOHEOE3MEUHUX 30HaX ).
Po3paxoByemo ctpym K3 Mixk ¢a3HUM 1 HEUTpaTbHUM IPOBITHUKAMU B KIHIII
BIJITATYKEHHS, IKE Ma€ HAaWOUIbIILY JOBKHUHY ITPOBO/IIB:

U
L-N ¢
. =— A, (2.33)
L-N
ne Uy — dasna Hanpyra B Mepexi, B;
Z, .n— TIOBHUI CyMapHUM OMip MOCII0BHO 3'€JHAHUX eleMeHTIB Kosa K3, Owm.
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Jl7is po3paxyHKy MOBHOTO cyMapHOro omnopy B koiii K3 HeoOxinHO Hakpec-
JUTH PO3PaxXyHKOBY CXEMY, sika OyJyeTbCsl Ha OCHOBI PO3PAXyHKOBOI CXEMHU €JIeK-
TPOMOCTa4YaHHS 3 BKa31BKOIO HAMOUIBIIOI JOBXKWHU IPYMOBOI JIiHIT BiJl OCBITIIIOBA-
JLHOTO IIIHUTA JI0 CBITWIBHUKA, PO3IOIIILHOT OCBITIIFOBAJILHOI MEPEX1 B1Jl OCBITIIIO-
BasibHOTO 1TuTa 710 ['PII 1 Mmepesxi xuBnenns Bia I'PL no tpanchopmaTopHoi mij-
cranii (TII).

[ToBHuii omip kona K3 mix ¢a3HuM Ta HEUTpaIbHUM MPOBIAHUKAMHU Z| .\ BU-
3HAYAETHCA 32 POPMYIIOO:

Ziw xR+ SR + SRS+ (XX + 3 X, f 42y, [Om], (234)

ne R =p_. Si ; X, =a_ - ¢ — BIONOBIJHO aKTUBHUH 1 IHIYKTUBHUHI OIIp ALIS-
L
HKH (pa3HOT0 KOJIa, IPOTSTOM SIKOI IPOBITHUK Ma€ OJTHAKOBHUH Itepepi3 i Mapky, Om;
/ . )
Ry=pn = Xy =ay{ —Tex, ane st HeUTPaIbHOTO MPOBiHNKA, OM;

N
S, Ta Sy— Iepepi3 KT (asHOTO i HeHTPAITLHOrO IPOBITHAKIB, BiAIOBITHO, MM;
p=32 OM-MM*/KM — TUTOMHIA OIIip MaTepialy MPOBiAHKKA (AOMiHii);
p=19 OM-MM*/KM — TUTOMHIA OITip MaTepialy MPOBIAHUKA (Milb);

{ — NOBXWHA JIIISHKU 3 OJHAKOBUM IEPEPI30M >KUJI 1 OTHAKOBOIO MApPKOIO

MPOBIJTHUKA, KM;

a) y — CEpEeIHE 3HAYEHHS IHIYKTHBHOIO ONOPY MUISAHKU NPOBIIHUKA (IS
kabemo a, y =0,07Om-km, nnsa nposoxy a, \ =0,09 Om - km);
R, — mepexigHui omip KOHTAaKTHUX 3'€JHaHb, OM:

R, =0,0150M — ana PII Ha niacranmii,

R, =0,020 OM — 151 po3nOAUIBHUX IIUTKIB, MIJKIFOUYEHUX BlJ MIJCTAHLII,

R, =0,0250M — pns BTOPMHHUX PO3MOJAUIBHUX IIUTKIB 1 HA 3aTHCKayax

amapariB, IMAKIIOUYEHUX B1JI MEPBUHHUX I[EXOBUX IIUTKIB,

R, =0,030M — nns anapaTypH, YCTaHOBJIEHOI O€3M0CEpEAHbO NEPE] EIIeK-
TPUYHUMU TIpUiiMadyamMu (BUMHUKayl, KOHTAKTOPH, IycKaul), TAKIIOYEHOIO BiJl BTO-
PUHHUX PO3MOAUTHHUX ITUTIB;

Z, — mpuBeneHuil omip TpaHchopmaTtopa crpymy K3 — Bu3HauaeTbes 3
BUX1JHHUX JaHUX, OM.

Jomxuna ainsaku Big TII mo romoBHoro (nepBunHoro) PII Bu3HauaeTbes 3
BUXIJTHUX JTaHWUX, JOBKHUHA MUISHKY Bl iepBuHHOTO PII[ 10 OCBiT/IIOBaNmBHOTO TITH-
TKa TPUAMAETHCS PIBHOIO 5 M, a JOBXHHA HAWJOBIIIOTO BIATATY>KEHHS Bij] OCBIT-
JIOBAJILHOTO IITUTKA BU3HAYAETHCS 32 (HOPMYIIOIO

ly=A+B+H,wMm, (2.35)
e A — OoBXWHA NPUMIIICHHS, M;
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B — mmpuna npumiiieHHs, m;
H — Bucota npuminieHHs, M.

[Ipy HEeBUKOHAHHI YMOBU HaJIMHOCTI HEOOX1HO a00 3MEHIIMTH KUIBKICTh
CBITHJIBHHKIB Y IpyIi (TOOTO 3MEHIIMTH CTPYM I'PYIOBOI OCBITIFOBAIBHOI MEPEKi)
a00 301TBIINTHU Mepepi3 KUl KadeIbHUX BUPOOIB, a00 3aMIHUTH KabeIbHI BUPOOH 3
QITIOMIHIEBUMU KUJaMU Ha KaOelbHI BUPOOH 3 MIJHUMHU >KUJIAMH Ta TOBTOPUTH
TETUJIOBUM PO3PaXyHOK.

2.4 IIpoeKT WITY4YHOr0 3a3eMJII0OBAYa

MeToro po3paxyHKy IITYYHOTO 3a3€MJIFOBAIIBHOIO MPUCTPOKO € BU3HAUEHHS
Takol KOHCTPYKIIi 3a3emiitoBaua, Npu sKiM Horo (akTUYHUIl Omip pPO3TIKAHHIO
CTPYMIB B IPYHTI HE MIEPEBUIILYE HOPMATUBHY BEJIUYUHY.

JI1st po3paxyHKy 3a3eMJIEHHSI BUKOPUCTOBYEMO Memoo Koeqiyienmis 8uxo-
PUCmManHsi.

CroyaTky BHU3HA4a€eMO JOMYCTUMHM HOPMATUBHMM oOIip 3a3emitoBaua. s
eJIeKTpoMepexi 3 JiHiitHOIO Hanpyroo 380 B HopMaTuBHUM omip 3a3eMiioBaya 3a-
XHCHOTO 3a3eMJIeHHS JopiBHIOE R, =4 Owm (1. 1.7.92 [1]).

BusnauaeMo po3paxyHKOBHM MUTOMHI OMIpP IPYHTY:

Pposp = Prp "V (236)
ne  pyp — nuToMmuii omip rpyHty, [Om-M];

Y — KIIMaTHYHUNA KOE(ILIEHT OMOpY IPYHTY, IO BPAXOBYE MOKJIHMBE MijI-
BUILEHHS OIOPY IPYHTY NPOTATOM POKY y HOpPIBHAHHI 3 3aJaHUM 3HAYEHHSAM Prp
(tabmuus dogatky 20).

B sikocTi BepTUKaIbHUX €JIEKTPO/IIB JO3BOJISIETHCS BUKOPUCTAHHS CTAJIEBOTO
KoJia JllaMeTpoM He MeHIe 16 M. J{Jis 3a1aH0TO Y BUX1THUX JTaHUX JIlaMeTpy Bep-
TUKQJIBHOTO €JIEKTPOJly BHU3HAYAEMO OMIp PO3TIKAHHS CTPYMY OJHOTO €JIEKTpoAa
(pucynok 2.1):

: (2.37)

2-m-/ d 2 4.H-/
(mpu H, > 0,5 m1a £ >d).
3anponoHyBaB JOBUIHHO KUIbKICTh BEPTUKAILHUX €JIEKTPO/IIB, PO3MICTHUB iX Ha
BJIACHUM po3cy Ha TuiaHi (y psa abo KOHTYp), BU3HAYUB BIJTHOIICHHS B1JICTAHI M1k

. . a :
CIICKTPOJIaMH a J0 iX JOBXHHU { (3BUYAlHO 7 nopisaioe 1, 2 abo 3), BU3HAYAEMO

KOe(IL[IEHT BUKOPUCTAHHsI BEPTUKAIBHUX €IEKTPoAIB 1, (Tabimud onatky 21).

ITicns bOTO PO3PaXOBYEThCS OIip TOPU30HTAILHOTO elekTpoay R! 3a omHi-
€10 3 hopmy:
- SIKITIO €JIEKTPO]T — CTaJIeBa mTada B IPYHTI:

2
Rl = pr°3pL -In t2) I: HpI/IHLZ5; (2.38)
-Tc. . 1 1

- SKIOIO CJICKTPOd — CTAJICBE KOJIO.
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L= .In an/ILZS. (2.39)
2-t-L  d-H; H,

K | 4«1}7/ Z
I Ty _
T I | A-A
| &
a) | | d
AL [i]_fA
I
iled
# A-A
1f A
0) N B E———— — 11— q
| L Al
édi;:" o A'A
T A
DR — — =t
— h
Q1 B |_ A R — <—1
i 7
T
_|___i ........ I .|_
. O
r) !
!
_|_

Puc. 2.1 — EleMeHTH IITY4YHOI'0 3a3eMJII0BAYa:
a) — KpyIJIMid BEPTUKAIBHUN €IEKTPOA, ©) — KPyIJIMd TOPU3OHTAIBHUN CIIEKTPOJI,
B) — TOPU3OHTAJIBHUIN €IEKTPOJI 3 MPSIMOKYTHOT mTalu, T') — 3’€JHAHHS BEPTUKAIBHOTO
€JIEKTPOJly 3 TOPU30HTAILHUM €JIEKTPOJIOM, BUTOTOBJICHUM 3 MPSIMOKYTHOI 1ITabU

CymapHa JI0B)KMHA TOPU30HTAIILHOTO €IEKTpoy L BU3HAYAETHCS BUXOITIN
3 BIJICTaH1 MK BEPTUKAIBHUMU €JIEKTPOJIaMHU a Ta iX KIJIBKOCTI N’
- TIPU PO3TAIIYBaHHI BEPTUKAIBHHUX EJICKTPO/IIB 110 KOHTYPY:
L=1,05-a-n, m (2.40)

- TP PO3TAlllyBaHHI BEPTUKAILHUX €IEKTPOIIB B PSII:
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L=1,05-a-(n-1), m. (2.41)

YTOUHIOEMO BEIMYUHY OMOPY TOPU30HTATBHOTO €JEKTPOJa 3 ypaxyBaHHSIM
Moro koediiieHTa BuUKopuctanus M, (tabmuis Joaatky 22):

Rl
R =—r Owm. (2.42)
N,

BuzHnauaemo MakcMManabHO TOMYCTUMUH OIip BEPTUKAIBHUX €JIEKTPO/IIB:

R =T " H, OM. (243)

[Ticns poro, BpaxoBYIOUM BEIMYMHY Koe(illieHTa BUKOPUCTAHHS BEpPTHKA-
JBHUX JIEKTPOAIB, BU3HAYAEMO 1X PO3PaXOBAHY KUJIbKICTh:

n :L. (2.44)
n, R,

[Tpuiimaemo HaiOIM>KYe OLIbIIE 1IiIe 3HAUEHHS N.

Po3paxyHOK BBaKa€ThCs MPABWIIBHUM, SIKIIIO 3aIIPOIIOHOBAHA KIJTBKICTh BEp-
TUKAJBHUX EJICKTPOIIB HE € MEHIIIOIO BiJl pO3Pax0BaHOI.

[1naH 3a3eMIIFOBAJILHOTO MPUCTPOIO MPUBOJIUTHCS B TpadiuHiid YaCTHHI MPO-
ekTy. Takok Tam MPUBOAUTHCS crenudikaiiis MarepiaiiB, siki BUKOPUCTOBYIOTHCS
B KOHCTPYKIIii 3236 MITFOBAJILHOTO TIPUCTPOIO.

2.5 IIpoeKT 0JIMCKABKO3aXHCTY

bynuuku 1 ciopynu (a0 X 4aCTHHHU), B 3aJI€KHOCTI Bij IPU3HAYCHHS, 1HTE-
HCUBHOCTI I'PO30BO1 AISUIBHOCTI B paliOHI1 X 3HAXOJKEHHS, IOBUHHI OYTH 3aXUIIIEHI
BiJI IPSIMUX yJapiB OJMCKaBKU Ta il BTOpUHHUX Jiit [4].

[TpoekT OIMCKAaBKO3aXMCTy MOBMHEH MICTUTH MPOEKT 30BHILIHBOI Ta BHYT-
pimHboi cuctemu omuckaBkosaxucty (Cb3 abo LPS — lightning protection system).

[Tpuznauennsm 30BHINIHKOI LPS €:

- MIEPEXOINUTH CliajiaX OJUCKaBKU y OyaiBiiO (criopyay) (3 IOMOMOTOIO CHUC-
TEMH MEPEXOIJICHHS );

- BIJIBECTU O€3MEYHUM YMHOM CTPYM OJMCKABKH J0 3eMIi (3 IOMOMOIOK0 CH-
CTEMU J03EMHUX MPOBITHUKIB);

- pO3CisiTH HOro y 3eMili (3 JOTMIOMOT0I0 CUCTEMH 3€MJISTHOTO 3aKIHUEHHS).

®Oyukiis BHYTpiHbO1 LPS monsirae y 3anmob6iranni HeGe3rneyHoMY 1CKpPIHHIO
BCcepeauHi OyiBii (CIOPY/IH), 3 BUKOPUCTAHHSIM EKBIMOTEHIIIHOTO CHOJNYyYEHHS
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a00 po3AUTBHOI BiICTaHI1 (&, OTXKe, eJIEKTPUYHE 130JIF0BaHHs ) MK eieMeHTamMu LPS
Ta IHIIUMH CTPYMOIIPOBIIHUMU €JIEMEHTaMH BCepeuHI OyAiBIl (CIIOPYIn).

Tun nepexoruttoBaya 0JMcKaBkU (OIMCKaBKOIIPHIIMaya) BU3HAYAETHCS BUXI-
nauMu ganumu a0 KII.

[Tpoext LPS cknanaetbes 3 HactynHux etariB (puc. E.1 JICTY EN 62305-3):

1)  xapakTepuCTHKa 3aXUIIyBaHOi OYAiBII (CIIOpYaH);

2) OI[IHIOBAHHS PI3MKIB Ta BU3HAYCHHS HEOOITHOTO PiBHS OJMCKaBKO3a-
xucurty (PB3 a6o LPL - lightning protection level);

3) BUOIp TUMY 30BHIIIHBOI LPS;

4) BU3HAYECHHS PO3MIpIB KOMIIOHEHTIB 30BHIIIHK0I LPS (Miciie BcTaHOB-
JICHHSI Ta BHCOTa MEPEXOIUIIoBada OJMCKAaBKH, CHCTEMa JO3E€MHHUX IPOBITHUKIB,
cUCTeMa 3eMJITHOTO 3aKiHUCHHS);

5) IPOEKTyBaHHS BHYTPiIHBOI LPS (BU3HAu€HHS MeX 30H 3aXUCTy BIJ
BTOPHHHUX i OJIMCKaBKH, TIOPSIOK €KpaHYBaHHS Ha MEKax 30H 3aXHCTY Bij BTO-
PUHHUX Jiii OJMCKABKH);

6) BUKOHAHHS HEOOX1AHUX KPECIIEHb.

VYci 06’extu KIT € a60 3 puznkom BHOYXy a00 MOXKEKOHEOE3NEUHUMH.

Jlns BuszHaueHHs kiacy LPS ciig mpoBoauTH OMMIHKY PH3HMKY BiANOBITHO
JICTY EN 62305-2. [locBim mpoBeIeHHS BKa3aHOI OIIIHKH IIOKa3ye, IO IS
00’€KTIB 3 pU3UKOM BHOYXYy HeoOXxiaHa, sik mpaswio, LPS II-ro kmacy, a mis mo-
xexoneOe3neunnx o00’ektiB — LPS abo II-ro abo IIl-ro kmacy. Tomy nast ycix
00’exTiB KII gouinbHo 3acrocoByBatu LPS He Huxue II-ro kiacy.

Bignoginxo g0 Tabmuii 1 JICTY EN 62305-3 LPS 11 knacy Bianosigae I1-i LPL.

B KII 3axuct 06’ekTa 3[1HCHIOETHCS a00 BEPTUKAIBHUM CTPUKHBOBUM ab0
JPOTOBUM (TPOCOBUM) TIEPEXOTUTFOBAYaMU OJIMCKABKH.

IpoexTt 30BHiMHABOI LPS. Bignosinuo n. 5.1.2 JICTY EN 62305-3 y Ouib-
mrocTi BumnaakiB 30BHIMHSI LPS Moxke OyTu mpueaHaHa 10 3axuILyBaHOi OyIiBIii.
[30onb0Bany 30BHImMHIO LPS Hanexuth po3riasaatd, SKIIO TEPMidHI Ta BHOYXOBI
e(eKTH y TOYIll ypakeHHs ab0 Ha MPOBITHUKAX, II0 HECYTh CTPYM OJIMCKAaBKH,
MOXYTh CTAHOBUTH HEOE3MeKy Jyis OyaiBm (criopyau) abo s ii Bmicty. Tumosu-
MU TIPUKJIaaMu € OyaiBil (CIIOPYAH) 3 3aMUCTOIO TTOKPIBJICIO, OyAiBI1 (CIOPYAH)
3 3aiMUCTUMHU CTIHAMH Ta 30HAMU 3 PU3UKOM BHOYXY 1 TTOXKEXI.

Bigmosigno m. 5.2.2 ta gogatky D ICTY EN 62305-3 koMIOHEHTH Mepexo-
IUTIOBAYiB, BCTAHOBJICHI Ha Oy/iBIi (CIIOpyAi), Ma€ OyTH PO3MIIIEHO HA KyTaxX, BH-
CTYIMHHUX TOYKax (OCOOJIMBO HA HAWBHUIIMX PIBHIX BCAKHUX (hacaiiB) y BiAMOBIIHOC-
Tl 3 OJTHUM 200 KIJIBKOMA 3 TAKUX METO/IIB.

- METOJI 3aXMCHOTO KyTa (protection angle design method),

- Mertox cdepwu, mo kotutbes (rolling sphere design method).

Meron cepu, 110 KOTUTHCS BBAKAETHCS HAHOUIBIII TOYHUM METOJIOM.

Meton cdepu, 10 KOTUTbCS MOKe OyaM 3aCTOCOBAHUM INPHU MPOEKTYBaHHI
CHUCTEMH OJIMCKABKO3aXUCTY ISl OYyJIBEIb Ta CIOPYJ Oyb-sIKOi CKJIaJHOI (POpMH.
3aCTOCOBYIOUH 1€ METOJ, PO3MIIIEHHS CUCTEMU MEPEXOIJICHHSI BBAXKAETHCS BIJI-
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MOBIJTHUM, SIKIIIO OJIHA TOYKa Oy/iBII (CIIOPY/IH), SIKa 3aXUIIAETHCS, HE TOPKAETh-
cs cepu pamiycoM I, 3amexHo BiJ kiacy LPS, sika KOTUTBhCS HABKOJIO Ta BEPXIB-
KO Oy/iBII (CIIOPYAM) B yCIX MOXKIMBHUX HampsiMkax. TakuM unHOM, cepa Top-
KA€EThCS JIUIIIE CUCTEMHU MEPEXOILIIOBAYIB.

Burmnsn 06’eMy, mo 3axumiaerbes, npuBoauthes y Jomatky A go JICTY EN
62305-3.

Ha puc. 2.2 npuBenenuii nepepi3 y BEpTUKAIbHIN MIOMKHI 00’ €My, KU 3a-
XHUIIAETHCSI BEPTUKATBHUM CTPHMIKHEBHM IEPEXOILTIOBAYEM, IO PO3PaXOBaHO Me-
TOAOM cepH, siKa KOTUTHCS.

Puc. 2.2 — Ilepepi3 y BepTUKAIBbHIH MJI0IIMHI 00’ €My, AKHI 3aXUIIAETHCA BEPTUKAJIb-
HUM CTPUKHEBHM NepexoriioBadeM (Po3paxoBaHo MeToI0M cdepH, 10 KOTHTHCSI)

Paniyc cdepu, 1m0 KOTUThCS BU3Ha4aeThes kiaacom LPS. BiamosigHo Tabmu-
i 2 ACTY EN 62305-3 qs LPS 11 knacy pajaiyc cdhepu, 0 KOTUTBCS, TOPIBHIOE
r,=30mMm.

Mertoa 3aXHCHOTO KyTa MiIXOIUTh J0 00’ €KTIB MPOCTOI (hOPMH.

Po3mimieHHs cuctemMu mepexoruieHHsS BBAKAETHCS BIATIOBIIHUM, SKIIO OY/Ti-
BJIsl (CrOpy/aa), 10 3aXHUIIAEThCS, MOBHICTIO 3HAXOIUTHCS Yy MeEXax 3aXUIIEHOTO
00’eMy, sSIKUH 3a0€31eUy€EThCSI CUCTEMOIO TTEPEXOTIICHHS.

O06’eMm, 110 3aXUMIAETHCS BEPTUKATLHUM CTPWIKHIMU, MPUNMAETHCS TaKUM,
o0 Mae ¢hopMy MPSIMOTO KPYroBOTO KOHYCa, BEPIIMHA SIKOTO PO3TalllOBaHa Ha OCi
OJiMcKaBKOIpUiiMaya, 3 MOJOBUHHUM KyTOM NpPHU BEPUIMHI 0, 3aJ€XKHO BIiJ Kjacy
LPS, ta Ha BUCOTI cucTemMu TnepexoruieHHs. [Ipukianu 3axuiieHoro 06’eMy HaBe-
NieH1 Ha puc. 2.3 Ta 2.4.

O0’em, 110 3aXMIIAE€THCA JIPOTOM, BU3HAYAETHCA KOMIIOHYBaHHSIM 00 €My,
KWW 3aXUIIAETHCS BIPTYaTbHUMHU BEPTUKAIBHUMU CTPIDKHSIMHU 3 BEPIIMHAMH Ha
napoti. Ha puc. 2.5 npuBeneHo 06’eM, 10 3aXHUIAETHCS APOTOBOIO CUCTEMOIO Tie-
PEXOIICHHS, 0 PO3pax0oBaHa METOJIOM 3aXHUCHOTO KyTa.
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Puc. 2.3 — 06’eM, 1110 3aXHIIA€THCA BEPTUKAIbLHIM
CTPUKHEBHUM IepexoIiioBayeM (Po3paxoBaHuii
MeTO/10M 3aXHCHOI0 KyTa)

o

\
A\ ho

WY Y

Puc. 2.4 - 00°em 10 3aXUIIAECTHCHA BEPTUKAJIBbBHUM CTPUKHECBUM IIEPEXOIINIIOBAYEM
b
(p03an0BaHHH METOAOM 3aXHCHOI'0 Ky la)

Puc. 2.5 - 006’em, mo
3aXUIIAETHCS JPOTOBOIO
CHCTEMOIO MepPexXoIIeHHS
(po3paxoBaHuii METOAOM
3aXMCHOI0 KYTAa)
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Binnosinno pucynky 1 JICTY EN 62305-3 3axucHuil KyT o 3aJ€KUTh Bij
BUCOTH TiepexorniroBaya oymckaBku h. Ha puc. 2.6 npuBeeHO 3aeKHICTh BEINYH-
HU 3aXMCHOTI'O KyTa oL BiJl BUCOTH NepexoruitoBada omvckaBku h s LPS 11 knacy.

A 0, rpagyc
80 +—
70 {— \
60 +—

! N

>0 E \\
40 +—! -
20
10 +—

0 2 10 20 30  hw

Puc. 2.6 — BusHaueHHs1 BeJIMUMHU 3axucHOro kyta aas LPS II kaacy

3a pexomenaarisamu 1. D.3.3 JICTY EN 62305-3 qis ycix cuctem OJiMcKaB-
KO3aXUCTY BHOYXOHEOE3MEUHUX CIOPY CIIiJI BAKOPUCTOBYBATH CHUCTEMY 3EMIIS-
HOTO 3aKiHUeHHA (3a3emuieHHs) B-tumy. lleit Tun BKiIIOYa€e 30BHINIHIA KUTBIICBHMA
MPOBITHUK CTOCOBHO CHOPY/H, L0 3aXHUILAETHCS, IKH KOHTAKTY€ 3 IPYHTOM IpH-
HaiimMH1 Ha 80% #oro 3aranbHOI AOBXKUHHU, a00 (QYHIAMEHTHUN y3E€MIIIOBAIbHUIMA
€JIEKTPOJI, SIKUH YTBOPIOE 3aMKHEHE K0JI0. Taki y3eMIIIOBaJIbHI €JIEKTPOAN MOXKYTh
TaKOoX OyTH MOEIHAHI Y CITKY.

Omip 3emti CUCTEMH 3eMJISTHOTO 3aKiHUYEHHSI Oy/TiBEITb (CIIOPY/T), SIK1 MICTSATh BU-
OyXOBi cyMiIlll, Ma€ OyTH SKHaWMEHILUM 3 MOYJIMBUX Ta He niepeBuliyBatu 10 Om.

IIpoexr BHyTpimHBLOI LPS. Cuctema 6i1ckaBKo3axuCTy OyJAMHKY TaKOXK
MOBMHHA BKJIIOYATH BHYTPILIHIO CUCTEMY 3aXHUCTY BiJl OnMcKaBKU — yacTuHa LPS,
[0 CKJIAJIAEThCS 3 CUCTEMHU EKBIMOTEHIIMHUX CIOJY4YEHb 3aXUCTY Bij OJIMCKaBKHU
Ta/abo enekTpuyHoi 130511 30BHIHEKOI LPS (JICTY EN 62305-4).

Buninserbcst 30HM 3aXUCTY BiJ BTOpUHHHX ik OnmckaBku (LPZ — lighting
protection zone): LPZ 04, LPZ Og, LPZ 1, LPZ 2 ... (puc. 2.7).

st 06’extiB KII moctatHhO OOMEXUTHCS 30HAMH 3aXUCTY BiJi BTOPUHHHUX
i onuckasku: LPZ 0,5, LPZ Og, LPZ 1.

Ha mexax 30H MOBHUHHI 3[IIHCHIOBATUCS 3aXOJU IMOJAO0 €KpaHyBaHHS 1 3'€]l-
HaHHS BCIX METAJICBUX €JIEMEHTIB 1 KOMyHIKaIIi#, 1[0 MEPETUHAIOTh MEXKY.

MertaneBa KOHCTPYKLisl OyIBETBHOI CIIOPYAH BUKOPUCTOBYETHCS a00 MOXKe
OyTu BUKOpHCTaHA K ekpaH. [lomi0Ha ekpaHHA CTPYKTypa YTBOPIOETHCS CTAJIEBOIO
apMaTypor Jaxy, CTiH, MiJJIOTH OydiBji, a TaKOXX METAJICBUMH JACTASIMU Jaxy,
(dacaniB, craseBUMH Kapkacamu, pemitkamu. L{g ekpaHyroda CTpyKTypa yTBOPIOE
€JIEKTPOMATHITHUN €KpaH 3 OTBOpaMHU (3a paxyHOK BIKOH, JBEpEH, BEHTHIISIIIIHUX
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OTBOPIB, YapYHOK CITKM B apMatypi, LIIJIMH B MeTajgeBoMy (acasi, OTBOPIB JJIs Ji-
Hill eJeKTponocTadanHs Touo). [y 3MEHIIICHHS BIUIMBY €JIEKTPOMArHiTHUX TOJIiB
yC1 MPOBIJIHI YACTUHU 00’€KTa €JIICKTPUYHO OO0'€THYIOTHCS 1 3'€IHYIOTHCS 3 CUCTE-
MOFO OJTMCKAaBKO3aXHUCTY.

LPZ O )
A Jpir
LPZ Og
OyAnHOK
TIOBITPSTHA SPD, ro T T T T T LS, T T T T T T Oe3neyHa
KOM yHIKaL[1s] \)_:_ LPZ1 : y  BIJACTaHb
| ! HPUMIILEHHS ! ‘\
| |
o SPD] - m e - - N
, | U | \
, I 1 LPZ2 ! " N
P I I ' 1SPD N
- - | ! 1 | M ~ ~
e

Puc. 2.7 — 30Hu 3axXucTy Bil BTOPMHHHUX /il OJMCKABKH MPH 3aCTOCYBAHHI
AJIS1 3aXUCTY BiJl IPAAMMX BJIy4YeHb OJIMCKABKH IPOTOBOI CHCTEMH IepexXonJeHHs

[Ipu mepeTMHAaHHI MEX 30H EIEKTPUYHHUMH KOMYHIKaIliIMA Ha MEXax 30H
BCTAHOBJIIOIOTHCSA MPUCTPOI 3aXMCTy Bij IMIyJbcHUX nepeHanpyr (SPD — surge
protective device).

3 ITIPUKJIA/I BUKOHAHHSA KYPCOBOI'O ITPOEKTY

Buxigni naui:

- HallMEHYBaHHS BHUPOOHUYOTrO MPUMILIEHHS: IUTi(yBalbHA UIBHUALS
MebI1eBo1 pabpuku;

- npuBeeHuit omip Tpanchopmaropy — 0,112 Owm;

— NUTOMUM orip IpyHTY — 20 OM-M;

— THII TIEPEXOIITI0BaYa OJIMCKaBKHU — CTPY>KHBOBHI;

— nowxuHa marictpaii (Big TII mo T'PIIL) — 100 m;

— po3mipu mpumimeHss — 18x12x4 m>;

- B/ BEPTUKAJILHOTO 3a3eMJIIOBada — CTaJIEBE KOJIO JIIaMeTpoM 38 MM;

- KUTBKICTh JBUTYHIB: IPUBOJY BEHTWISTOPIB — 2; MPUBOIY TEXHOJOTI-
YHOro oOsiaHauHs — 4;

- OCBITJIIOBaJIbHA MEpeXKa: BUCOTA CBITHJIBHUKIB Haj miajorow — 0,7-H,
koedimieHT Bigoburts creni — 50%, koedimieHT BiaOuTTs cTiH — 30%;

— MOTYXHICTh: JIBUTYHIB CHCTeMH BeHTWIAIIi (acmiparii) — 1,5 BT,
JBUTYHIB TIPUBOJY TEXHOJOTTYHOTO 0OJiagHaHHA — 7,5 KBT, naMn CBITHJIBHUKIB —
0,095 kBrT;

— MICII€ YCTAaHOBKH JIBUTYHIB BEHTHJISITOPIB — Y IPUMIIIICHHI.
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3.1 Bu3HayeHHH KJIacy 30HH IPOCTOPY

HaiiG1ap11 HeOe3MmeyHO PEUOBUHOIO, 110 00EPTAETHCS Y MPUMIIICHHI HUTidY-
BaJILHO1 JIIJIBHUII MeOJIeBOi (pabpuKu € MU JepeBUHU. 3 JOBIAHUKA [3] A13HaeMOcCH,
mo JepeB'sHu mmia  (cocHa) —  ApiOHOAMCIEpPCHA ToproYa  PEUYOBHUHA,
HKMIII=34 r/m>. Y BIJIMOBITHOCTI A0 1. 4.2.23 [2] ropro4uii i1 — U, CYMIIII T10-
BITPS 3 KMM y BU3HAYEHHUX IMPOIMOPLIAX IPU HOPMAILHOMY aTMOCHEPHOMY THCKY
Ta TeMIIepaTypi CTBOPIOE BUOYXOHEOE3MEeUHE MUJIONOBITPSIHE cepeoBHIIE. Y BIAMO-
BiTHOCTI 710 T1. 4.2.6 [2] roproumii i abo BOJIOKHA BBaXKAIOThCS BUOYyXOHeOe3meu-
HUMH, SIKIIO B pa3l iX MUMOBUIbHOTO 3arOpsiHHS B YCTAQHOBIII 32 BU3HAYEHOIO HMXK-
HBOIO KOHIIEHTpaLiiHO oro Mexero 3a [OCT 12.1.044 BunHuKae HaAMIpHUI THCK
rasiB sk MiHiMyM 5 k[la. BBaxkaemo nuit nepeBUHN BUOYXOHEOE3MEUHUM MTUIIOM.

[nidyBanbHa AUTBHUI 00JIaHAHA TTPUMYCOBOIO CHCTEMOIO acmipailii, ToMy
BBAXKAEMO, 110 BUOYXOHEOE3MEYHE CEPEOBUINE 32 HOPMATBHUX YMOB €KCILTyaTaIlii
BIJICYTHE, @ MOKE YTBOPUTHUCS TIIBKHU y pa3l aBapii cuctemu acmipauii. [Ipumyckaro-
4y Hauripmid Bumagok AP >5 klla, poOMMO BHCHOBOK, IO Yy IPUMIIIICHHI Ma€ Mic-

11e BUOyxoHebe3neuHa 30Ha Kjiacy 22 — npocTip, y AKOMY BUOYXOHEOe3MeUHHA T
y 3aBUCIIOMY CTaH1 MOK€ 3'SIBIIITUCS] HE YacTO 1 ICHYBaTH HEJOBro a00 B SIKOMY Ilia-
pH BUOYXOHEOE3MEeYHOr0 MUTy MOXKYTh ICHYBaTH W yTBOPIOBAaTH BUOYXOHEOe3MeuH1
cyMiIi B pa3i aBapii (3rigHo 3 myHkToM 4.5.7 [2]).

3.2 IIpoeKT cnJI0BOI Mepexi

3a BUKOHAHHSM, 3T1HO 3 KJIACOM 30HU B IPUMIILEHH] AUTBHULI (22), CTYIIHb
3aXUCTy OOOJIOHKH, IO JTOMYCKAETHCS Uil €IEKTPUYHOrO OONaJHAHHS, BU3HAYa-
€TbCs 3a [2].

JIBUTYyHU TIPUBOY CUCTEMH acIipallii Ta IpUBOY TEXHOJOTIYHOTO 00JIaIHAHHS
NOBUHHI OyTH 6€3 3ac001B BUOyxo03axucty. CTymiHb 3axucTy He MeHiue [P54 (tabmuiis
4.7 [2]).

EnexTpuuHi anapatu Ta npuiaau (KHONKU KepyBaHHs, MarHiTHI MycKayl, po-
3MOJIIBHI IPUCTPOT) MOBUHHI OyTH 0€3 3ac00iB BUOYyx03axucTy. CTyliHb 3aXUCTy
He menie [P54 (tabmuns 4.8 [2]).

VY BignosigHocTi 3 1. 4.8.3 [2] y BUOyXOHEOE3NMEUHUX 30HAX OYyIb-SIKOTO
KJIaCy MOXYTb 3aCTOCOBYBATHUCH:

a) MPOBOJIM 3 TYMOBOIO Ta MOJI1BIHUIXJIOPUIHOIO 130JISITETO;

0) kabesi 3 TyMOBOIO, MOJIBIHUIXJIOPUIHOIO Ta MANEepOBOIO 130JIAII€I0 B Ty-
MOBIH, TIOJIIBIHUIXJIOPUIHIN Ta METaJIEBi 000JIOHKAX.

3a00pOHSETHCS 3aCTOCYBAHHS MTPOBOJIIB 1 KaOEIIB 3 MOJIIETUIICHOBOIO 130151~
i€ a00 000JIOHKOIO Y BUOYXOHE0E3MEeUHUX 30HaX OY/Ib-SIKOT0 KJIacy.

VY BuOyxoHeOe3MeyHuX 30HaX JOMYCKAEThCS MPOKIIAIKA 130JIbOBAHUX IPO-
BOJIIB B CTajeBUX TpyOax (Ttabnuis 4.12 [2]).

J171s1 BCTAaHOBJICHHS PUMMAEMO €1EKTPOABUTYHH cepii AVP:

- JUIs TIPUBOJIIB TeXHOJIOTIyHOTO oOnagHaHHs — AWP132S4 (moryx-
HicThb 7,5 kBT, N=87,5%, cos¢=0,86, K,=7,5);
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- st ipuBoAiB cuctemu acmipariii — AP80B4 (moryxwicts 1,5 kBT,
n=78,5%, cosp=0,80, K;=5,3).

JIBUryHU 3i cTyneHeM 3axucty ooononku [P54 (momatok 5).

PosznonineHHs exexTpoeHeprii 10 ABUTYHIB MPUIIMAEMO yepe3 TOJIOBHUN po-
snofiutkunit muT (I'PLL) — cumosuit 610k PYC 8100 31 cTynenem 3axucTty 000JIOH-
ku [P44 (momarok 11). Becranosmoemo #oro y mutosiit. Cunosuii 610k PYC 8100
KOMIUIEKTYETHCSI TPUIIOIIOCHUMHU aBTOMaTHYHUMU BuMukadamu cepii AE2000, ki-
apKicTh A3 — 110 12 (momatok 11). 2 TPUIOIIOCHUX aBTOMAaTUYHUX BUMHKaya — 3a-
XHUCT BIITQTYKEHb JI0 TBUTYHIB BEHTHIISITOPIB, 4 TPUIIOJFOCHUX aBTOMATUYHUX BH-
MHUKa4a — 3aXUCT BIATATYKEHb JI0 ABUTYHIB MIPUBOIY TEXHOJIOTTYHOTO 00JIaIHAHHS,
1 TpUnoarOCHUN aBTOMAaTUYHUN BUMHKAY — 3aXUCT PO3MOIIIBHOT MEPEXKI JI0 IITUTKA
OCBITJIEHHS, pellITa aBTOMaTUYHUX BUMHKAYIB — PE3EPB.

Mepexa xuBieHHs (Big tpancopmaropuoi miactaniii (TII) go I'PI) Bu-
KOHYETHCSI KabeJieM 3 alIOMIHIEBOIO JKUJIOI0, 3 MAarepoBOIO 130JIS11€I0 B CBUHLEBIM
000JI0HII1, OpOHBOBAHUM, KM MPOKJIAICHUI B 3eMJIl — BUOMPAEMO Kabelb MapKu
ACPB.

JIBurynu migkmodaemo 6e3nocepennpo a0 I'PI kabemem mapku BBI', mpo-
KJIaJeHUM BIOKpUTO Ha ckoOax (m.4.8.1 [2]). [as 3’egHanb 3aCTOCOBYEMO
3’eqHyBaNbH1 KOpoOKu Y409 31 crynenem 3axucty odosnonku [P65 (Jomarok 10).

JlJist KepyBaHHHS €JEKTPOJBUTYHAMU TIpHuitMaeMo KHOMKOBI rocTtu [TKE-222.
Cryninp 3axucty o6ononku P54 (momatox 9). KHONKM BCTaHOBIIIOEMO y MpUMI-
IIEHHI.

[lourHAEMO KPECIUTH PO3PAXYHKOBY OJHOJIHIAHY CXEMYy €JIEKTPOIOCTa-
yanHs (puc. 3.1). Cxemy OyneMo 3al0BHIOBATH 10 Mipl BUKOHAHHS PO3PaxyHKIB.

Po3paxoByeMo BiAramgykeHHs A0 JABUTYHIB. BH3HauaeMo po3paxyHKOBI
CTPYMH BIITATYKEHb.

JIBUTYHU TIPUBOJY TEXHOJOTTYHOTO O0JIaJHAHHS:

e P, -10° 7500

_ ~151A -
P J3.U,-cosg-n +/3-380-0,875-0,86

JIBUTYHU NPUBOAY CUCTEMH acIipariii:

]5—6 _ PH 103 _ 1500 N
P J3.U,-cosp-n +/3-380-0,785-0,8

Buznagaemo myckoBi cTpymu:
=K A

i
MyCK p m?! S

ne K. — KpaTHICTb IIyCKOBOTO CTPYMY i-TO €IeKTPOJABHUTYHA.
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¥4 =151.75~113 A.

MyCK

I1°% =36-53~19 A.

MyCK

KMI1 QF1 I'PII]
BBI'(4x2,5) Ha ckobax -~ o

IMME-232,  AE2033,
TPH-25, 16A 16A

KM2 QF2
BBI'(4x2,5) Ha ckobax / S

IMME-232,  AE2033,
TPH-25, 16A 16A

KM3 QF3
BBI'(4x2,5) Ha ckobax / O

IMME-232,  AE2033,
TPH-25, 16A 16A

KM4 QF4
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4/T @ BBI'(4x2,5) Ha ckobax / O y ACPB(4X1 0)///}'@
IIME-232,  AE2033, AE2053, B3emm 7777
7,5 kBT TPH-25, 16A 16A 80A 10/0,4 xB

KMS QF5
BBI'(4x1,5) Ha ckobax / o

IIME-132,  AE2033,
TPH-10, 4A 4A

I—<|_'1\J/I—6 QF6
BBI'(4x1,5) na ckobax -~ o

I[IME-132,  AE2033,
TPH-10, 4A 4A

Lo QF7
BBI'(4x1,5) na ckobax >~

AE2033,
10A
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Puc. 3.1 — Po3paxyHkoBa 0JHOJiHiilHA cXeMa eJIeKTPONOCTAYAHHSA

BusHauaemMo HOMIHANIBHI CTPYMH €JIEKTPOMArHITHUX PO3YIILUIIOBAYIB aBTOMATH-
YHUX BUMHKAUIB, 110 3aXUIIAI0Th eJIeKTpoABUTYHH Bif K3, 3a ymoBoto (1m.3.1.4 [1]):

i i
[HOM CI.M — ]
]
cnenM —1 25- Inycx
i . < . . .
e |HOM eny — HOMIHAJIBHUM CTPYM CJICKTPOMArHITHOTO PO34IILIOBAYa, A,

| — CTPYM CIIpallbOBYBaHHS €JIEKTPOMArHiTHOTO pO3YIIIOBa4Ya aBTOMa-

CII.CII.M

THUYHOI'O BUMHUKa4a, A.
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Lowenn 215 =15,1A

HOM.CII.M

15 2125 Kh* 154 =125.113~141 A

CIL.CIILM —

Lo 21 °=36A

HOM.CII.M

158 2125 K5 170 =1,25-19~24 A

CII.CJI.

3 nonatky 14 npuitMaeMo aBTOMAaTHYHI BUMHKAYI:
- JUIS BUTYHIB MPHUBOJAY TEXHOJOTIYHOrO OOJaAHaHHA — Tpuda3HUii
TPUMOIMIOCHUM aBToMaTnuHui BuUMHKad AE2033 3 eneKkTpoMarHiTHUM pPO3YIILIIO-

BAaueM 3 MapaMeTpaMu: ¥4 Z16A; 154 =124 =12.16=192A;

HOM.pO3 CILeN.M HOM.pO3

- JUISL TBUTYHIB MPUBOJYy CUCTEMH acmiparlii — Tpuda3zHuil TpUIIOIIOCHUIA
apromatnyani BuMukad AE2033 3 enekTpoMarHiTHUM PO3UIILTIOBAYEM 3 Tapame-
Tpamu: [2° =4A; 128 =12.1°° =12.4=484.

HOM.pO3 CILeI.M HOM.pO3

Jl7ig 3amycKy Ta 3aXMCTY BiJl MEpEBaHTaXEHb €JIEKTPOJBUTYHIB MPUHMAEMO
HepeBepcuBHI MarHiTHI myckaui cepii [IME. Ctynins 3axucty o6onouku 1P54 (mo-
naTok §). MaruiTHi myckadi BCTAHOBIIIOEMO Y IPUMIIICHHI.

JIns IBUTYHIB MPUBOJY TEXHOJOTIYHOTO OOJIaJHAHHSI OOMPAEMO MAarHiTHHI
nyckau 2-1 BennunHu — mapka [IME-232.

JI1s IBUTYHIB IPUBOJY CUCTEMU acIlipaliii o0upaeMo MarHiTHUN myckad 1-i
BennunHu — Mapka [IME-132.

BuzHayaemMo HOMIHAJIbHI CTPYMHM HarpiBaJIbHUX €JIEMEHTIB TEIJIOBUX pejie
MarHiTHuX nyckaudiB [IME, 1o 3axuinaioTh eleKTpOABUTYHU Bijl MEpEeBaHTAXKEHbD,
32 YMOBH:

I =(1,05+12)-1,, A.

HOM.Harp

Mt =(1,05+12)-151=159+181 A.

HOM.Harp

% =(1,05+12)-3,6=38+43 A.

HOM.Harp

3a Tabnuiero A0AAaTKy 8, 3TiAHO 3 OTPUMAHUMH pe3ylbTaTaMu MiJ0HPaAEMO
HACTYIIHI pene:
- JUIs. IBUTYHIB mpuBoay oOmaaHanHs — TPH-25 3 mapamerpamu:

I o =16A;

HOM.Harp
- JUIsl IBUTYHIB TIpUBOYy cucteMu acmipaiii — TPH-10 3 mapamerpamu:
120 a0 =4,0A.

HOM.HaArp.

Po3paxoByemo mepepi3 Kuil Kabelto, sIKUM KHUBJISTHCS CIEKTPOIBUTYHH, 3a
ymoBu (1. 3.1.12 [1]):

112212510 A
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Ta mepeBipsiemo 3a ymooro (1m.3.1.11 [1]):
081 >

npu HOM.Harp *
3riIHO 3 TOIepeaHIMH BUCHOBKaMHU TpuiiMaemo kabenb mapku BBI', mpo-
KJIaJeHUN BIIKpUTO Ha ckoOax (tadur. 1.3.6 [1] 3 ypaxyBauusam Bumoru 11.4.8.2 [2]):

- IS JIBUT'YHIB IIPUBOY oOagHaHHs 3a YMOBOIO
1Y% >125.151~19A
MpUIl ' ’
16 — kabens BBI'(4x2,5), Lypun. = 25 A;
I >~ —20A

nmpun = 0

- JUIi  JABUTYHIB  TNPUBOJY CHUCTEMH  acIipaiii 3a  yMOBOIO
(156 >125.36~5A

npun —
75 s 4 £ A — xabenb BBI'(4x1,5), Lpun = 19 A.

npun = 0_,8 =

“

3.3 IIpoeKT OCBIT/II0BAJILHOI Mepexi

EnexTpuuHi CBITUIBHUKH MOXYTh OyTH 0e€3 3aco0iB BHOyxo3zaxucty. Cty-
MiHb 3axucTy He MeHie [P54 (tabnuis 4.9 [2]).

EnexTpuyni anapatu Ta npwiaau (BUMHUKayl, PO3MOIUTbHI KOPOOKH) MOBHUHHI
OyTu 6e3 3ac001B BuOyxo3axucty. CtymiHb 3axucty He MeHiue [P54 (tabmuus 4.8 [2]).

JKuBrieHHsI OCBITJIFOBAILHOI MEPEKi MIOBUHHO BHUKOHYBATHCS BiJl TPYIIOBOTO
ocBiTioBanbHOTO TUTKA [[O, sixuit sxuButThes yepes3 ['PILI.

B sikocTi rpyImoBOro OCBITIIOBAIBHOTO IIMTAa MPUMUMAEMO IUTOK, 00JIaIHA-
Huii DIN-peiikoro Ta po3paxoBaHU Ha BCTAHOBJICHHS TaKOi KUTBKOCTI OJHOIIOJIO-
CHUX aBTOMAaTHYHUX BMMHUKAiB, III0 HE MEHINA HIXK pO3paxoBaHa KUIbKICTh TPYII
OCBITJIIOBAJIEHOT MEPEXKI.

OCBITIIOBAJIBHUI IIUTOK BCTAaHOBIIOEMO y HIMTOBIM. KepyBaHHS OCBITIIEH-
HsaM npuitmaemo Bix LIO.

3rigHo m.4.10.2 [2] y BuOyxoHeOe3neuHnx 30Hax kabenl Ta IPOBOJM OCBIT-
JTHOBAJILHUX MEPEX MOBUHHI OyTH 3axuiieHi Big K3 Ta nepeBaHTaxeHb.

3axuct rpynoBux JiHii Big K3 Ta nepeBaHTakeHb BUKOHYIOTh OJIHOIIOJIFOCHI
aBTOMATHYHI BUMHUKa4dl 3 KOMOIHOBaHUM po3suimioBaueM ¢ipmu Legrand. Po3smo-
nineHa Mepexa Big I'PI go IO Bukonana ka6enem mapku ABBI', o npoxmase-
HUH BIIKPUTO HA CKOOAX.

B sikocTi mipuiagiB OCBITICHHS BUOHMPAEMO OJTHOJIAMITOBI CBITHJILHUKH 3 Ja-
mramu poszkaproBans turry HCII01-100 31 crynenem 3axucty o6osonku P54 3
JaMIIOI0 OTYXHIcTI0 95 BT (nogatok 13).

Po3paxoByeMo MiHIMajgbHy MOTPIOHY KUIBKICTh CBITUJIBHUKIB JIJISI OCBITJICH-
HS IPUMILIEHHS.

[nidyBanbHy IIIBHULIIO BIAHECEMO A0 pO3psny V MiIpo3psiay ') 30pOBOi
poboTH — Masioi TOYHOCTI. J[Jis Takoro po3psly HOpMaJibHa OCBITJICHICTh CKJIAJa€e
E=100 nx (momatox 16). Koedirient Bimoutts crem — 50%, koedirieHT BigOUTTS
ctin — 30%, notyxHicTh Jamm — 0,095 kBT.
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Buznagaemo 1HIEKC MPUMIIIICHHS

s 1812  _
H,-(A+B) 07-4-(12+18)

ne S — IUIoIa MOBEpPXHi, M2;

H,, — po3paxyHkoBa BucCOTa (B1ICTaHb 110 BEPTUKAJIl B1J CBITWIBHHUKA 10 PO-
00401 ITOBEPXHI), M;

A Ta B — BiANIOBITHO, TOBXXMHA Ta ITUPUHA TPUMIILICHHS, M.

KoedimieHT BUKkoprcTanHs cBiTJIOBOro notoky mn = 0,5 (mogarok 19).

3a 3aBmaHHAM mpuiiMaeMo Jamnu pozxaproBanHs BK 220-95 moryxkHicTio
0,095 kBT, cBiTI0BUI TOTIK JaHOi JIammH ckiagae ®=1145 oM (gqomarok 18).

BuzHayaemo BeJIMUMHY CBITJIIOBOTO MOTOKY:

_E-S-z-K, 100-18-12-115-15
n 0,5

N-d =74520 nm.

ne E — HopmaTHBHA OCBITJIEHICTH MOBEPXHI, JIK;

S — mToma MoBepXHi, M7,

Z — xoe(iIieHT MiIHIMAJIBHOI OCBITJICHOCTI (711 jmamm po3zxkaproBanns, CJ1JI
ta JIPJI z=1,15, nnsa mominecueHTHUX Jamn z=1,1);

K, — koedirieHT 3amacy (BU3Ha4a€eThCA 3a TAOJIUIICIO 10AATKY 17 BUXOASUM 31
CTYIEHIO 3alUJICHOCTI MPUMILIEHH), TpuiimMaemo K, =1,5;

@ — cBITIOBUH TOTIK JpKepenia CBITIa (JJaMITn), JIM;

N — KOe(iIi€EHT BUKOPUCTAHHS CBITJIIOBOTO MOTOKY.

3riJIHO 3 OTPUMAHOIO BEJIMYMHOKO CBITJIIOBOTO MOTOKY BU3HAYAEMO KIJIBKICTh
CBITHJIBHUKIB (Y KOKHOMY CBITHJIBHUKY 1 Jtammia), siki 6 3a0e3nedyBajii HOpMaJIbHE
OCBITJICHHSI:

N — 74520
1145

~ 65 yamm (CBITHJIBHHKIB).

Ha ogny rpynoBy jiHit0 He TIOBUHHO OyTH Ouibiie 20 JamMn po3KaproBaHHS
(mm. 6.2.10 [1]). Po3OuBaeMo mepexy Ha 6 rpym, B KOXKHIiM 1o 11 CBITUIBHUKIB,
BCHOr0 — 66 CBITHIIBHHUKIB (3 3a11aCOM).

BusnauaeMo cymy HOMiHaJIBHUX MOTY>KHOCTEH CBITUJILHUKIB B OAHIN rpymi:

P
Prory = PPy =11:0,095=1,05kBT.
p=1

Busnauaemo poOounii CTpyM B KOKHIN 3 TPYHOBHX JIIHIM:
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PX .10° 10°
IkF — HOM.TD :1105 10 :4’5 A
PP U, -cos,  220-1

VY BuOyxoHeOe3neyHiil 30H1 rpyrnoBa OCBITIIOBAaJIbHA MEpEKa MOBUHHA MaTH
3axucT Big K3 ta Big nepeBantaxens (1. 4.10.2 [2]). [Ipunaau 3axucty — 0HOMO-
JIOCHI aBTOMAaTH4YHI BUMHKayl 3 KOMOIHOBaHUM posuimuntoBaueMm ¢ipmu Legrand.
Hominanbauii cTpyM KOMOIHOBAHOTO PO3YIILIIOBaYa I[OTO aBTOMAaTHYHOTO BHUMHU-
Kaya IpUMMaeMo 3a YMOBH:

k k
>
1 1 pp

HOM.CILM.Tp —

I¥ > K

HOM.TEIULTP — © p.Ip

3 noxatky 14 obupaemMo aBTOMATUYHHI BUMHUKA4 3 KOMOIHOBAaHUM pPO3Yill-
k

HOM.KOMO.Tp

JoBadeM Ha [ =6 A, Tun B (TomMy 1m0 myCKOBUH CTpyM CIIBOAAA€E 3 PO-

004nM).
[TepeBipsieMo paBUIIbHICTE BUOOPY: 6 A > 4,5 A — yMOBa BUKOHYETBCS.
Busnaunmo mapky Ta cnoci6 nmpoxnaaku npoBofis (kabemnis). [Ipuitmaemo ka-
6ens mapku BBI', npoknaaenuii BiikpuTo Ha ckobOax. [lepepi3 »um mpuitMaemo 3a
YMOBH:

k k
1k ek
PHIL.TD p.rp

3a Tabmunero Ne 1.3.6 [1] 3 ypaxyBauusm Bumoru 1m.4.8.2 [2] nigOupaemo
K

TIPUILTP

g rpynoBoi diHil kabens BBI'(3x1,5), ans sxoro |
k

MIPUILTP

=19A . [Ipunyctumuit

ctpyM | nepeBipserbes 3a ymoBoto (m.3.1.11 [1]):

k k
0815 1y 21

TIPUIL.T HOM.TCIUJL.TP
0,8-19=15,2A>6 A — yM0OBa BUKOHYETHCS.

Jlaii po3paxoBy€EMO PO3MOIUIbHY OCBITIIOBAIEHY MEPEKY.

3axucT Po3MOAIILHOT OCBITNIIOBaIBHOT Mepexi (Big muta [P no I]O) Bix
K3 3pificHIO€TBCST TPUTIOMIOCHUM aBTOMaTuyHUM BuMuKadeM AE2033 3 enextpo-
MarHiTHUM po3dirroBadeM. Kuibkicts rpyn — 6. Tomy:

mo _ rk _ —
|, =15, Ky =45-2=9 A,

3a Tabsmumiero noaaTky 14 3 yMoBu

o 11(0)
IHOM.en.M > Ip(3CD)
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npuiiMaeMo aBTOMATUYHUN BHMHKA4 3 €JIEKTPOMArHiTHUM PO3YIILUIIOBAYEM
JTHO  —10A.

HOM.CII.M

Bumora cenektuHOCTI (11.3.1.8 [1]) BUKOHY€ETBCS: 3aXHUCT PO3MOIIBHOI OCBI-

TIIIOBATBHOT MEPEXi 3MIHCHIOETHCS TPUIIOIIOCHIM aBTOMATUYHUM BUMHKA4YeM 3 PO-
O
Iﬂl

HOM.CII.M

3UIIJTIOBAYEM =10A; 3aXuCT rpynoBOi OCBITJIIOBAIBHOI MEPEXkKI 3/1HCHIO-

€ThCA OJHOITOJIFOCHUM dBTOMAaTUYHUM BUMHUKAUEM 3 pOB‘-IiHJI}OBa‘-IeM Ha
1K =6 A 10A>6A.

HOM.KOMO.Tp
Jlam BuOMpaeMo mIonIy mepepily Kuji MpoBOAIB a00 kabemiB po3moaAUTEHOT
OCBITJIIOBAJIEHOT MEPEXi 32 YMOBOIO:

oo o
Il'IpI/Il'I 2 Ip(3(D) '

3a tabnumero 1.3.6 [1] migbupaemo s pO3NOAUIHHOI OCBITIIOBAIBHOI Mepe-
ki kaGenp mapku BBI(4x1,5) 3 miomero mepepisy xmn 1,5 MM?, s SKOTO

i =19A.
[lepeBiprMo TpaBIIILHICTH BUOOPY ILIOIILY Tiepepi3y »kui 3 ymoBH (11.3.1.9 [1]):
150 <4510

CIL.€J1.M npum *

Tpunomtocuuii aBToMarnuauii Bumukad AE2033 3 enexkTpomMarHiTHUM pPo3-

YIMII0BAYEM 1m0 =10A Mae CTPyM CIparbOByBaHHs
N0 =3.7 wompos — 310 =30A . ITincrasisiemo:

30A <4,5-19=855A - ymM0oBa BUKOHYEThCHI.

Po3paxyHkoBa oJHOJIHIMHA CX€Ma OCBITIIOBAIbHOI MEpEXi MpPUBEACHA Ha
puc.3.2.

(" 11 HCII01-100 QF1 10
@_ L _@ BBI'(3x1,5) Ha ckobax /O/
a BK-220-95 Legrand, 6A, B
£ < BB (4x1,5) s 50 TPIIL
\O
11 HCTI01-100 QF6 Ha ckobax
BBI'(3x1,5) Ha ckobax /O/
&-®
BK-220-95 Legrand, 6A, B

Puc. 3.2 — Po3paxyHkoBa OJHOJIiHii{HA cXeMa OCBIT/IIOBAJIbHOI Mepe:xi

Bukonaemo po3paxyHok mepexi xuBieHss (Bia TII qo T'PILY).
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Bunucyemo po6oui cTpymH, 5K CIIOKHBAIOTHCS Y€PE3 MariCTpasibHy JIHIIO.

4 -151 A.
=36 A.
Loy =9 A.

Takox BUTUCYEMO ITyCKOBI CTPYMH:

14 =113A;

MyCK

18 =19A;

MyCK
IS OCBITJIIOBAJIBHOTO IIMTA MTyCKOBHUM CTPYM HE BU3HAYAETHCA.
BusznauaeMo po3paxyHKOBUN Ta MAaKCHMaJIbHO MOXJIMBHI CTPYMHU B MEPEXi

KUBJIEHHS. Bi/1 CUI0BOTO MKTA MIIKIIOUYEHO OCBITIIIOBAIBLHUMN IIUT, TOMY (opMyia
JUTSI BA3BHAYEHHS POO0YOro CTpyMy HaOyBa€ BUTIISANY:

|“’”l K, ZP Ip(3(b),A,
i=1

(I)OpMy.TIa AJI1 BUSHAYCHHA MAKCHUMAJIBHOI'O CTPYMY KOPOTKOYACHOI'O IICPCBAHTA-
KCHHA:

Max IIyCK

n-1
I FPHI KC * Z I i I HaHG [p(3(1)), A.

Koedimient nonury enexkrpoasuryHiB K. Bu3Hadaethbcs 3a Tadnuuero 2.1.
[TigcraBnsemo:

1" =K, Z|1+1p(3q)) 0,6-(4-151+2-36)+9~50 A,

i=1

max IyCcK

n-1
e =K D1+ Ll + 1oy =06-(3:151+2-36) +113+9~154 A,

Meperxa xuBieHHs 3axuInaeTbes TUIbKY Bia K3. 3axuct Big K3 31iiicHIOETH-
Csl aBTOMaTUYHUM BUMUKAYEM.
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ABTOMaTHYHUN BUMHKAY, L0 3aXuIIae Mepexy kuBieHHs Bl K3, Bubupa-
T'PLL

HOM.CJI.M

€TbCA 3 TAKUM eJIeKTPOMaFHiTHI/IM p03qinmoBaqu 1 , JJIS1 IKOTO BUKOHY€Tb-

Csl yMOBa:
[ > I — 504
p

HOM.CII.M —

M >125. 7P —195.154 ~193A

CII.CII. Max

3a tabauuero gogatky 14 obupaemo aBromatnynuii Bumukad AE2053 3 ene-
s

HOM.CJII.M

KTPOMAarHiTHUM pPO3YIILIIOBaYeM 3 MapaMeTpamu =63 A 118 SKOro

PP 3. P _3.63=189 A .

CII.CJI.M H.CII.M

YMoBa

189A = [P >q25. /1P 1 95.154 =193A

CII.CII.M — Max

HE BUKOHYETHCS.
Tomy 3a Tabnunero noaatky 14 obupaemo aBroMatnunuii Bumukauy AE2053
P

HOM.CJI.M

3 €NEeKTPOMArHiTHUM pPO3UIIUIIOBAYeM 3 IMapaMeTpaMu =80A s siKoro

JIPI 3. P _3.80=240 A.

Bumora cenextuHocTi (11.3.1.8 [1]) BUKOHY€ETBCS:
3aXUCT MEPEeXi KUBJICHHS 3/IIHCHIOETHCS TPHUIIOIIOCHUM aBTOMAaTUYHUM BH-

mukadeMm AE2053 3 e1eKTpOMarHiTHUM po3dimmoBadem 3 1 ' =80A ;

HOM.CJI.M
3aXMCT BIATATY>KCHHS JO JBUTYHIB TPUBOJY OOJIaJHAHHS 3I1MCHIOETHCS
TPHUIIOJIIOCHUM aBTOMaTUYHUM BuMHKaueM AE2033 3 eleKkTpoMardHiTHUM poO34ill-

moBaueM /% =16A (80A>16A);

HOM.pO3
3aXMCT BIJTANTYKEHHS J0 ABUTYHIB MPUBOJY BEHTHJISTOPIB 3IIHCHIOETHCS
TPHUIIOIIOCHUM aBTOMaTUYHUM BuMHKadeM AE2033 3 enekTpoMarHiTHUM pO34ill-

moBadeMm 1% =4A (80A>4A);

HOM.pO3
3aXUCT PO3MOJALIBLHOI OCBITIIOBAIBHOI MEPEkKI 3/IIHCHIOETHCS TPUIIOIIOCHUM
aBTOMaTHYHUM BUMHKadeM AE2033 3 enekTpoMarHiTHUM pO3YiIliioBauYeM

MO —10A (80A>10A).

HOM.CJI.M

Busnauaemo miepepi3 Kuiid Kabelro Mepexi KUBJICHHS 3a yMOBOMO (11.3.1.12
[1]):

L = 1, =50 A.

npun. —

Bubupaemo 3rigHo 3 Tabnunero nonatky 12 kabenb 3 antoMiHIEBOIO JKUJIOH0, 3
NanepoBOI0 130JISIII€I0 B CBUHIEBIA 00OJOHI, OPOHBbOBAHUM, YOTHUPKUIHHHIMA
(mapka ACPB), npoknagenuit B 3emuti. O6upaemo miepepi3 xwmm 3 Tabmuii 1.3.20

[1]: ACPB(4x10), I'"™ =60 A (60A >50A — ymMOBa BUKOHYETHCS).

IpHUI
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[Ticns BubGopy mepepizy nepeBipsieMo BIAMOBIIHICTH HOrO mapaMerpam ama-
paTy 3axucTy. Tak siK 3aXUCT 3A1UCHIOETbCS aBTOMAaTUYHUM BUMHMKAYEM TIJIBKH B1JT
K3 3acTrocoByeThcst HacTynHa ymoBa (11.3.1.9 [1]):

[P0 <45, [P

CILEILM — npun

[Tepesipsiemo:

240A <4,5-60=270A - ymoBa BUKOHYETHCSI.

Bukonyemo mepeBipouHHN pO3paxXyHOK Ha HAIIAHICTh BIAKIIOUEHHS BiJ
JDKEpeI eJeKTPUYHOIO JKMBJICHHS Npu BMHUKHEHH1 K3 HampukiHmi JiHii, Mo 3a-
xumaerbes (1. 3.1.8 [1]).

Haniiine BifgkmoueHHs 3a0e3MeuyeThCs, K0 BUKOHYEThCS HACTyIHA YMOBA
(m.4.10.3 [2] - ns aBTOMaTUYHOTO BUMMKAYa 3 €JIEKTPOMAarHiTHUM PO3UIILIIOBAYEM
10 100 A):

L-N
Il(3

1

H.pO3.

>1,4,

Y
Z

PozpaxyHok omopy kona onHodaznoro K3 BUKOHYeTbCS Al CXEMH, SIKa 30-
OpaxeHa Ha puc. 3.3.

L-N
ne I, =

QF1 Mo QF7 M of -
BBI'(3x1,5) &~ BBI'(4x1,5) _ ACPB(4x10) e
Ha ckobax Legrand, Ha cKkobax AE2033, AE20§3, Biemm 7/ @D
6A, B 10A 80A 10/0,4 xB
B 34 M ‘A Sm o \A 100 m ‘
- | —= —

Puc. 3.3 — OnHouainiiiHa cxema 1J1s1 pO3paxyHKY onopy koJia oqHogasHoro K3

3HadeHHs Z, .\ BU3HAYAETHCS 32 (DOPMYIIOLO:

Z, N z\/(ZRL + > Ry +ZRK)2 +(ZXL +ZXN)2 +Z.,[Om],

hi(s R.=pL SL X, =a -¢, [OM] — BIANOBIAHO aKTUBHUH 1 IHAYKTUB-
L

HUH Omip AUISHKHU (a3HOTO KOJIa, MPOTATOM SIKOT IIPOBITHMK Ma€ OJHAKOBUU Tepe-

pi3 1 MapKy;
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Ry =PN Si ; Xy =ay -0, [OM] — Te xk, ane 11 HeUTPaIbHOTO MPOBIIHUKA;
N

S, ta Sk, [MM°] — mepepi3 K hasHOro i HEHTPAIBHOTO POBIIHKKIB, Bif-
IIOB1JHO;

PLN=32 OM-MM*/KM — IHTOMH OITip MaTepiany mpoBigHMKA (aTFOMiHii);

pLN=19 OM-MM?/KM — IATOMHIA OITip MaTepialty IpoBigHHKA (Mifb);

{, [kM] — MOBXHUHA AUISHKA 3 OJHAKOBUM IEPEPI30M KHJI 1 OJHAKOBOIO Ma-
PKOIO IIPOBIIHHKA;

a, N — CEpeIHE 3HAYEHHS IHIYKTUBHOIO OIOPY IUISHKH IPOBIAHUKA (171
kabemo a, y =0,07Om-km, nna nposoxy a \ =0,09 Om - km);
, [OM] - mepexigHuii omip KOHTAaKTHUX 3'€/THAHb:
R, =0,0150M — ana PII Ha niacranmii,
R, =0,020 OM — 17151 pO3MOAUIBHUX IMUTKIB, MIAKIIOYEHUX B MACTaHLI],
R, =0,0250M — x5 BTOPUHHUX PO3MOAUIBHUX IIUTKIB 1 HA 3aTHCKaydax

amaparis, MAKITIOYCHUX BiJI IEPBUHHUX I[€XOBUX IIUTKIB,

R, =0,030M — nns anapaTypH, YyCTaHOBJIEHOI O€3M0CEpEAHbO NEPE]] EIIeK-
TPUYHUMU MIpUiiMadyamMu (BUMHUKayl, KOHTAKTOPH, IycKaul), TAKIIOYEHOIO BiJl BTO-
PUHHUX PO3MOATHHUX ITUTIB;

Z,.= 0,112 Om— npuBenenuit omnip Tpanchopmaropa ctpymy K3.

[TigcraBisemo:
0.1 0,005 0,012+0,018+0,004
R = —_32 921 19. 0,814 O,
2Ro=2p 10 119G 15 )= M
0.1 0,005 0,012 +0,018+0,004
R, = -—_32 91 19. 0,814 O,
2 Ru=2pn 10 19 15 )= M

> R, =0,015+0,020 + 0,025+ 0,03=0,09 Owm,
> X =Y a -£=007-(01+0,005+0,034) ~0,01Om,

D> Xy =Y ay-£=0,07-(0,1+0,005+0,034) ~ 0,01 Om,

2o ~{(ZR TR + TR + (T + ZHF +2,-
= /(0814 +0814+0,09) +(0,01+001) + 0112 =,
=/2,951+0,0004 + 0112 =1,830 Om,
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U, 220
Z 1834

I L-N _
K3 -

~1200A,
¢b-o

L-N
IIL = @ =20,0>14 - ymoBa BUKOHYETHCSI.

H.pO3.

3.4 IIpoeKT ITYYHOr 0 3a3eMJII0OBAYA

[Tpuryckarouu, 110 KOHTYp IITYYHOTO 3a3eMJIIOBa4a MOETHAHUN JJIs1 3aXHCHO-
ro Ta (PyHKI[IOHAIBHOTO 3a3eMJIeHb [1], po3paxoByeMO HOro Ha HOPMATHUBHHIA OIIIp
3aXMCHOTO 3a3eMiieHHs R, =4 Om (1uis miniiiHOT Hanpyru 380 B, m. 1.7.92 [1]).

['pynr mae nuromuii omip p,, =20 Om . 3a Tabmnero noaarky 20 11e Y0pHO3EM.

3a Tabmuuero gogatky 20 KIiMaTHYHUN KOEIIIEHT OMOPY IPYHTY AJIS 4Op-
HO3emy y = 1,32.

Buznauaemo po3paxyHKOBHI MUTOMUI OMIp IPYHTY 32 POPMYIIOLO:

Pposp = Prp - W =20-1,32=26,4 Om.

Martepian BepTUKAJILHOTO 3a3eMJTI0Baya — ctanese kojio @ 38 mm. Obupaemo

BEPTUKAJILHUN €JICKTPOJ JOBXHHOI (=5 M, 3arauOiieHnid Ha Bijctanb Hy=0,5 M
BiJI IJITAaHYBaJIbHOT BiAMITKH 3emuti. Toi

H:£+ H, =§+0,5=3M.
2 2

Buznagaemo ormip 0JHHOYHOTO BEPTUKAIBHOTO €JIEKTPO/IA:

R, = 4 In—+=-In = In +—-In =
2-m- 4 d 2 4H-¢) 2.314.5\ 0038 2 4.3-5
204 (557+044)~510mM.

2-314-5

ByauHOK Mae po3mip 12x18 M. Po3TamoByeMo BepTHKAIbHI eTEKTPOIH 3a-
3eMJIIOBaya y psAl Ha BiAcTaHi | M Big ()yHIAMEHTY B3JIOBX JOBroro 0oky OyauH-
Ky. B SIKOCTI TOpH30HTaJIBHOTO €NIEKTPOly MPUUMAaeMO CTalIeBy IITaly pO3MipoM
bxh=40x4 mm°.

[lonepenupo mpuitMaeMo 2 BEPTHKAIBHUX €JIEKTPOJAHU, II0 PO3TALIOBaHI Ha
BIJICTaHI a=5 M OJIMH BiJ] OJTHOTO B PSII.

["opuzoHTaNBHUN €JIEKTPO. 3arJnOJICeHUI Ha BIJICTaHb

H =H,+ g =05+ % =0,92 M BiJ MIaHYBAJIHHOI BIAMITKH 3€MJIL.
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Buznagaemo ormip ropu3oHTaIbHOTO elekTpoay. CrodyaTky BU3HAYAEMO JO-
BIXKUHY I'OPU30OHTAJIBHOT'O CIICKTPOAY
L=105-a-(n-1)~1,05-5-(2-1)=5,25 m.
Prow | 2.1 264 I 2-525%
b-H, 2-314.525 0,04-0,52

Rl = 6,3 Om.
2-m-L
[TpuitmaeMo miist 2 BEpTHKAIBHUX €IEKTPOIB (TIPY BITHOIIEHH] BIJICTAaH1 MIXK

. a 5 _
eJIEKTPOIaMU JI0 iX TOBXHHU YR 1):

- KoeQIlI€HT BUKOPUCTAHHS BEPTHKAIBHOIO elekTpoay My~ 0,85 (momatox
21),
- KoedIIieHT BUKOPUCTAHHS TOPU30HTAIBLHOTO ejekTpoay M.~ 0,87 (mona-

TOK 22).
Busnauaemo peanbHUl OMip TOPU3OHTATIBLHOTO €JIEKTPOAY:

1
R, =&=£z7,2 Om.
n, 087

BusnauaeMo MakcUMalbHO MPUITYCTUMUMN OMIpP BEPTUKAIBHOTO €JIEKTPOLY:

_R-R, 724

R, = =
R-R, 72-4

=9,0 Om.

[Ticas mporo, BpaxoBylOUM BEMWYHHY KOoe(illieHTa BUKOPUCTAHHS BEpTHUKa-
JBHUX €JIEKTPO/IB, PO3PAXOBYEMO X KIJIBKICTb:

R _ 51 _,
n,-R, 085-90

B

n=

3anpornoHoBaHa KUIbKICTh BEPTUKAIBHUX €JIEKTPOJIB (2 IIT.) HE € MEHIIIO0
B1J1 po3paxoBaHoi (1 mit.). KiHresa KijgbKiCTh BEpTUKAIBLHUX EJEKTPOIiB — 2 IIIT.

3.5 IIpoekT 0JIMCKABKO3aXHCTY

Cucrema OmuckaBko3axucty (LPS — lightning protection system) OyauHKy
BKJIFOUYA€E 30BHIIIHINA Ta BHYTPIIIHIA OJIMCKaBKO3aXHCT.

Pospaxyemo 30BHimHIO LPS.

[Mni¢yBanbHa quibHULS Me0IeBOi (PaOpUKU € 00’€KTOM 3 PU3UKOM BUOYXY
(yTBOprO€ThCs BUOyXoHeOe3meuHna 30Ha kiacy 22). Tomy 3actocoByemo LPS II-ro
KJIacy.

Bignosigno no tabmumi 1 JICTY EN 62305-3 LPS 11 knacy Bianosigae 11-i
piBeHb OnmckaBko3axucty (LPL — lightning protection level).
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VY BIANOBITHOCTI 3 3aBAAHHIM OOMPAEMO CTPHKHBOBHUI MepexoruitoBay Ou-
CKaBKH.

Bignosigno m. 5.2.2 ta gopatky D JICTY EN 62305-3 KkOMIIOHEHTH MIEPEXO0-
IJTIOBAYiB, BCTAHOBJICH1 Ha OyiBii (Ccriopy/i), Mae OyTH PO3MIILIEHO HA KyTax, BU-
CTYIHHUX TOUYKax (0COOJIMBO HAa HAWBHUIIUX PIBHAX BCAKHX (pacajiB) — CTPUIKHBOBI
MepeXOoIUIIOBayl BCTAHOBIIIOEMO Ha J1axy Oy/iBII Y KyTax.

Po3paxyHok 30BHIIHBOI LPS 31iiCHIOEMO METOJOM 3aXHCHOTO KyTa
(protection angle design method). O6’em, 110 3aXUIIA€THCA OJHUM BEPTUKAIBHUM
CTpIKHEM Mae (GopMy MPSIMOTO KPYroBOTO KOHYCA, BEPIITMHA SIKOTO PO3TAIllOBaHA
Ha OCl MePexXOoTuII0Bava, 3 MOJOBUHHUM KYTOM TIPH BEPIIUHI O.

Biamosinno go tabmwmmi 2 JICTY EN 62305-3 nns LPS 1I-ro knacy 3axucHuit
KyT O 3aJIeKHUTh BiJ] BUCOTH TEPEXOIUTIOBaya OJIMCKABKM h Ta BU3HAYAETHCA 3
rpadiunoi 3anexxnocti 3 pucynky 1 JJCTY EN 62305-3 (mpuBenena Ha puc. 2.3
METOIUYHUX BKa31BOK).

[IpuitmaemMo BUCOTY mepexoruntoBada OiuckaBku Bij 3emii: h, =11m. Bin-

IIOB1JIHO BHCOTa IepexoruitoBaya OauckaBku Haa naxom: hy =h, -H=11-4=7wm.
VY npoMy BUNaIKy BEJIMYMHU 3aXUCHUX KyTIB IOPIBHIOIOTH o = 61°, o, = 53°.
3 reoMeTpUYHHUX MIPKYBaHb 3aXHIIyBaHUU 00’€M JJIsI OJTHOTO CTPUIKHS Mae

(dhopMy IPSIMOTO KPYroBOTO KOHYCa 3 HACTYITHUMH PO3MIpaMH:
- BUCOTa KOHYCY Haja gaxoM — h; =7 m,

- BUCOTa KOHYCY Bia 3emmi — h, =11wm,

- paJilyc KOHyCY Ha piBHI 3eMii — I, = h, - tga, =11-1953°~ 14,6 m,

- paziyc TOpU30HTAIBHOTO Nepepi3y Ha BUCOTI OyauHky H =4 m Han Oynun-
KoM I =h, -tga, =7-1961°~12,6 m, Hax 3emneto I, =h, -tga, =7-1953° =93 m.

Takox 3 reomeTpuuHuX MipKyBaHb (Teopema Iliaropa) Ha Bucoti H=4 m ko-
HYC 3aXHUCTy TOBUHHUN MaTH pajiiyc (ITOJIOBMHA JOBKUHU JIlaroHalI 1axy OyIUHKY)

- =\/(é)2 +[E)2 z\/(gjz +(£jz =97 + 62 =117 =10,8 M<,=12,6 m.

2 2 2 2

ne A - nosxuHa OynuHky, B — mmpuna 6yaunky, H — Bucorta OyauHky.

ToOTo, OyIMHOK TOBHICTIO 3aXHINAETHCS 3aMPOTIOHOBAHUM IEPEXOTLIIOBA-
4yeM OJIMCKaBKH.

Bignosiguo m. 5.2.1 JICTY EN 62305-3 okpeMi CTpukHI IEepPEXOILIIOBaYiB
OJIMCKAaBKM MarOTh OYTH 3’€JIHaHI MI>K COOOIO Ha PiBHI MOKPIBJI1 JJis 3a0e3MeUeHHS
PO3IOJIIITY CTPYMY.

Jlns enemeHTiB 30BHIMIHBOI LPS 00uparo orinkoBaHe cTajeBe KoJio (Tabiu-
s 6 JICTY EN 62305-3):

- IepexoILTIoBaY OIIMCKABKH — Iepepi3 He MeHMre 50 MM;

- JI03eMHIi POBIAHAKH — mepepi3 He MeHIe 50 MM,

3a pexomenaarisamu 1. D.3.3 JICTY EN 62305-3 qis ycix cucteM OJiMcKaB-
KO3aXUCTY BHOYXOHEOE3MEUHUX CIOPY CIIiJl BAKOPUCTOBYBATH CHUCTEMY 3EMIISI-
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HOTO 3aKkiH4YeHHs (3a3emieHHs) B-tumy. lleit Tum BkiIrOYae 30BHIMIHIA KUTBIIEBUM
IPOBITHUK CTOCOBHO CIOPY/H, IO 3aXHUILIAETHCS, IKU KOHTAKTYE 3 TPYHTOM IpH-
HaiiMHI Ha 80% ¥oro 3aranbHOi TOBXKUHHU, a00 (QyHIAMEHTHUN y3EeMIIOBAIbHUIMA
eJIEKTPO/I, SIKUM YTBOPIOE 3aMKHEHE KOJI0. Taki y3eMIItoBalIbHI €JIEKTPOIN MOXKYThb
TaKoXX OyTH MOETHAH] Y CITKY.

3riguao tabnumi 6 JICTY EN 62305-3 1151 30BHIIIHROTO KUTBIIEBOTO MPOBI-
HUKa 00MpaeMO OLIMHKOBAHE CTaJIeBE KOJIO JiaMeTpoM He MeHIe 14 mwm.

Bin nepexoruiroBaya OJIMCKaBKM JI0 CHCTEMHU 3E€MJISIHOTO 3aKIHUEHHS IPO-
KJIIa€EMO JI03€MHI POBITHUKY HAWKOPOTIINM IUISXOM 4epe3 MICIsl, MaJOWMOBIp-
H1 JJ1S1 3HAXOJ[HKEHHS JIFOICH.

Omnip 3emi1l CUCTEMH 3EMJISTHOTO 3aKIHUYEHHsI Oy/IIBEIIb (CIIOpYN), SIKI MICTATh BU-
OyXOBI CyMillll, Ma€ OyTH SKHaMEHILUM 3 MOYIJIMBUX Ta He niepeBulyBatu 10 Om.

Po3paxyemo BayTpimHi0 LPS — cucTteMy eKBIMOTEHIIIHHUX CHIONYyYeHb 3aXH-
CTy BiJ OJMcKaBKH Ta/ab0 enexkTpuuHoi 130iimii 30BHIMHBOI LPS (JICTY EN
62305-4)

CnoyaTKy BUILISEMO 30HU 3aXHMCTY BiJ BTOpPUHHUX Aii OnuckaBku (LPZ —
lighting protection zone): LPZ 04, LPZ Og, LPZ 1 (puc. 3.4).

LPZ 0a

Puc. 3.4 — 30Hm 3axucTy BiJl BTOPMHHMX il OJMCKABKHU NPHU 3aCTOCYBAaHHI
JJISl 32XMCTY BiJl MPSIMHUX BJIy4YeHb OJIMCKABKH PO3PAaX0BAaHOI CUCTEMU NepeXOIIeHHS

Ha mexax 30H 311HCHIOIOTBHCS 3aX0H IIOAO0 €KpaHyBaHHS 1 3'€JHAHHS BCIX
METaJIeBUX €JIEMEHTIB 1 KOMYHIKAIlli, 1110 nepeTuHaoTh Mexy. [Ipu nepetuHaHHi
MEX 30H €JIEKTPUUYHUMHU KOMYHIKAI[IIMU Ha MEKax 30H BCTAHOBIIOIOTHCS MPUCTPOL
3aXHUCTY BiJ iMnyabcHuX nepenanpyr (SPD — surge protective device).

ExpanyBaHHS € OCHOBHUM CIOCOOOM 3MEHIIICHHSI €JIEKTPOMAarHiTHUX Tepe-
mKoJ1. MeTaneBa KOHCTPYKIIiS Oy 11BETbHOI CIIOPYIN BUKOPUCTOBYEThCA a00 MOXe
Oyt BuKkopucTaHa sk ekpad. [logiOHa ekpaHHA CTPYKTypa YTBOPIOETHCS CTAIIEBOIO
apMaTyporo Jaxy, CTiH, MAJIOTH OyAiBIi, a TAKO)K METAJICBHMH JCTASIMH J1axy,
dacaniB, cTaneBUMHU Kapkacamu, pemriTkamu. Lls expaHyoya CTpyKTypa yTBOPIOE
eJIEKTPOMArHITHUI eKpaH 3 OTBOpaMH (32 PaXyHOK BIiKOH, JIBepel, BEHTHUIISIIIHIX
OTBOPIB, YapYHOK CITKM B apMatypi, IIIJIMH B MeTajgeBoMy (acasi, OTBOPIB IS Ji-
Hill eJeKTponocTadanHs Touo). i 3MEHIIIeHHS BIUIMBY €JIEKTPOMArHiTHUX TIOJIiB
BCl MPOBIJHI YaCTUHU O0’€KTa E€JNEKTPUYHO 00'€qHYIOTHCS 1 3'€qHyr0ThCs 3 LPS
00’€eKTYy.
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A ACPB (4x10) B semni
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Creuudikanis obragHaHHSL

Ne HaiimenyBaHHs Mapka | Kinbkicth TIpumirka
CuioBe eneKTpuyHe 001aIHaHHS
1 EnextpojBuryH npHBOAY TEXHOJO- AMP13254 4 mT.
rigHOro 06IaHAHHS
2 Enexrponsuryn mnpuBomy cucreMu AUP80B4 2 wr.
acmipanii
3 MarHiTHui myckay TIME-232 4 .
4 MarHiTHui myckay TIME-132 2 .
5 Kuomnka kepyBaHHs I1KE-222 6 1T,
6 T'onoBHuUIT po3moaLIbYMIl IIUT PYC8100 1 wr.
7 KabGens maricrpanbHoi iHiit ACPBb Ipoxnanenuii B 3emii
8 Kabesb MiJIKIOYCHHS JIBUTYHIB BBI' TTpoknaneHuii BiTKpHTO Ha CKoOax
3a3eMIIIOBAIIbHUI IIPHCTPIii
9 BepTukaibHHil eleKTpoL Cranese koo @38 2 JloxuHa 5 M
10 T'opusoHTANIBHYIT €IEKTPOS Crasnesa wraba 40x4 Mm? 1 Jlosxkuna 5,25 m
11 3’eaHyBanbHA CMyra Cranesa mraba 40x4 MM 1
12 BHyTpilllHbO-1IeX0Ba IHHA Cranesa mraba 40x4 MM 1

HY1I3Y.4.17.04.001.I1BE.I'Y-1

[nidyBaneHa AiabHULS MeOIeBOT haOpUKH

3artBepa.

o0JiaiHaHHS. 3a3eMIICHHS

3u | Kinox | Apx Noox.| [ionuc | Hama Kypcosnit mpoexr 3 TToxexHol Cmaoin | Apkym Apkywis
Pospobus |Ierpeno I111 6e3MeKH eNCKTPOYCTaHOBOK KI 1 3
Ilepesipus|
T1.KOHTp. IL

1aH PO3TAIIYBaHHS CHIOBOTO
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ACPB (4x10) B 3emi

\
1

IlluToRa

BBI"(3x1,5) Ha ckobax

Crienuikailis OCBITIIOBAILHOTO 00J1a THAHHS

CBITHIIBHUKH TiABIIIYIOTBCS HA KPIOKAX.

KepyBanus ocitinennsm — Big L1O.

Ne HaiimenyBaHHs Mapka Kinpkicth IpumiTka

1 CBITHIBHUK pOO0YOr0 OCBITIICHHS HCII101-100 66 mT. Jlamnu bK220-95

2 | T'onoBHUI pO3NOIITBHIN AT PYC 8100 1 mr.

3 LuT ocBiTMIOBaTbHUI 3 DIN- 1mr. Legrand

pelKoro
4 | Kabenp MaricTpayibHOI JIiHii ACPb IIpoknasennii B 3emii
5 | Kabenb ocBiTmoBanbHOI Mepexki BBI' Ipoknanenuii Bigxpu-
TO Ha cKobax

TIpumitka

HY1I3Y.4.17.04.001.I1BE.I'Y-2

Ini¢yBanpHa AinbHULS MeOIeBOT (haOpuKu

3 | Kizow

Apr. | N ook

Hionuc

Jama

Kypcosuit npoexr 3 [ToxexHol

Cmaoin | Apxyw | Aprywio

Pospobus |Ierpeno I111 6e3MeKH eICKTPOYCTaHOBOK KI 2 3
IlepeBipus
T1.KOHTp. IL .
1aH PO3TAIIyBaHHS OCBITIIIO-
H.koHTp. p yB HB' 17'43 l

3atBepa.

BaJILHOTO 00J1aJHAHHS
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3oBHIHINA OarckaBKo3axucT po3paxosanuii 3a ICTY EN

62305. 3abe3neuyeTbest 4-X KpaTHUM CTPUKHEBUM IEPEXOTLIIO-
BadyeM OJIMCKaBKH BUCOTOIO Ny=11 M Bij IUIaHYBaIbHOI BiIMITKH
3emiti. Bucora nepexorumoBauiB Ha gqaxom h;=7 m. Paxiyc ropu-
30HTAJILHOTO Tepepizy Ha BucoTi Oyannky H=4 m Han OynuHkom
r=12,6 m, Ha Bucoti 6ynuaky H=4 m nazg zemiero r;=9,3 m, Ha
piBHI 3emuti I,=14,6 M. 3axucHI KyTH a1:610, (121530,

HVYILI3VY.4.17.04.001.IIBE.I'Y-3

[IniyBanbHa ginpHULSA MeOneBOT Hadbpukn

3u | Kinew

Apx. | N oox.

Iionuc

Jama

Pospobus

ITerpenxo I1I1.

Tlepesipus|

Kypcosuii npoexr 3 TTosxexHoi

Cmadin

Apkynt

Apxyuiis

6e3MeKH eEeKTPOYCTAHOBOK

KIT

3

3

I1.xoHTp.

H.xoHTp.

3arBepi.

BrnckaBkozaxuct
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JlonaTku

Honpatox 1

3pa3ku opopmiIeHHSI TUTYJIBHOIO apKyIlIa

HamionanibHUM yHIBEpCUTET LIUBUILHOTO 3aXUCTY Y KpaiHU
Kadenpa noxxexxHoi 1 TEXHOT€HHO1T 0e3MeKkHn 00’ €KTIB Ta TEXHOJIOT 1!

KYPCOBUM I[TPOEKT
3 HaBYAJILHOI JUCHUAIUTIHA
«IToxkexxHa Oe3IeKa eIeKTPOyCTaHOBOK»

Ha TeMy: 3a0e3MeUeHHs OKEKHOT OE3MEKU €IEKTPOYCTaHOBOK BUPOOHNYOIO
IPUMILICHHS

Yitenu komicii

3n100yBaya BUIIOI OCBITH 32 OCBITHBO-
KBaTiiKaIIHHUM PIBHEM «OaKajiaBp»

B raiy3i 3HaHb 26 "LluBinpHa Oe3neka"
crerianbHicTh — 261 "[Toxexua 6e3nexa”

_ Kypcy = TIpymH

(mpizBuIIe Ta iHiIiaMM)
KepiBauk

(mocaza, BUeHE 3BaHHS, HAYKOBUH CTYIIiHb, IPI3BHINE TA 1HIIaIIH)
HamionansHa mkaina

Kinpxicte Oaiis: Omiuka: ECTS
(miammc) (mpi3BwuIIe Ta iHIIIAIN)
(miammc) (mpi3BwuIIe Ta iHIIIAIN)
(miammc) (mpi3BwuIIE Ta iHIIiAIN)

M. XapkiB — 20 pik
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HarmionaneHuii yHIBEpCUTET LHUBUIBHOTO 3aXHUCTY Y KpaiHU
Kadenpa moxxexHo1 1 TEXHOT€HHOI 0e3MeKH 00’ €KTIB Ta TEXHOJIOT1H

KYPCOBUU TTPOEKT
3 HaBYAJIBHOI JUCIUILTIHU
«EnexkTpoTexHika Ta 6e31neKka eJIeKTPOYCTaHOBOKY

Ha TeMy: 3a0e3neueHHs 0e3MeKH eJIEKTPOYCTaHOBOK BUPOOHUYOTO PUMIIIEHHSI

3n00yBaya BHIIOT OCBITH 32 OCBITHBO-
KBamiQiKaIliiHUM piBHEM «OaKajaaBp»

B raiy3i 3HaHb 26 "LluBinbHa Oe3neka"
criemianbHICTh — 263 "[luBinbHa Oe3rmexa”

KypcCy rpynu

(mpizBHIIe Ta iHiIiAN)
KepiBuuk

(mocaja, BIeHE 3BaHHS, HAYKOBHHU CTYIIiHb, IPI3BUINE T 1HIIiaIIH)
HamionanesHa mkasia

Kinpkictp OamiB:  Ouinka: ECTS
Unenu xomicii
(miamuc) (mpi3BUIIE Ta 1HIIIAIN)
(miamuc) (mpi3BUIIE Ta 1HIIIAITN)
(miamuc) (mpi3BUIIE Ta 1HIIIAIN)

M. XapkiB — 20 pik
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Jopatok 2

3aBaaHHs HA BUKOHAHHS KyPCOBOT0 MPOEKTY 3 AUCHHUILIIHA
"IloxexxHa Oe3neKa eJIeKTPOYCTAHOBOK"

ILLIL
HaiimenyBaHHs BUpOOHUYOTO IPUMILICHHS
[TpuBenenuii omnip Tpancopmaropy, Om

[Tutomuii omip rpyHTy, OM * M

Tun nepexorurroBava OJIMCKaBKH

Jlosxxuna marictpaui Big TIT qo I'PIII, m
Posmipu npumimmenns AXBxH, m°

JliameTp Koia BEpPTUKAJIBLHOTO EJIEKTPOIY
3a3eMITFOBa4Ya, MM

KinpkicTh NIBUTYHIB: BenTwmsimis (acmipartis)
[TpuBox TexHOMOTIYHOTO 00Ma-
JTHAHHS

OcBiTiIIOBaJIbHA MEpeXKa: Bucota CBITHIBHUKIB HaJ| MTOBE-
PXHEIO

Koeoimient Bigdutky cremi, %

KoedimieHT BigOUTKY CTiH

[ToTyXHICTB, KBT: JIBUTYHIB BEHTHJISITOPIB
JIBUTYHIB IPUBOY OOIaAHAHHS
Jlamn CBITUJIBHUKIB

Miciie yCTaHOBKHM JIBUTYHIB CHCTEMH BEH-
TSI (acmiparrii)
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BuxiaHi 1aHi, 110 BU3HAYAIOTHCS 32 NEPHIOIO JiTe

Jopatok 3

010 Mpi3BHUINA 3100yBa4ya BUIIOI OCBIiTH

s - - 1S Kiabicrs, OcBiT/TII0BAJIbLHA MepeKa
E §_ _ E‘ s '5 = E g s JIBUTYHIB P
& = > s 2 5 g < I 1 . '
2 25| & |EBsz| 28| E=| 223 TE|EE |8 | &
ot -~ 4 2 ~ o2
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= 2l E |E | SE| 2 =5|®T| Eg| 22 | 2 2
= = = R~ 2 2 =E| €| 2 S
1 2 3 4 5 6 7 8 9 10 11 12 13
A |PUIbHUILL OTPHMAHHA OCHSONY 13 KO-\ 315 | qqg |CTPHK-| gqy | 4eo4ig| 50 3 5 | 06H | 30 10
KCOBOI'O ra3zy HEBUH
B |[JCPHOMPOOMIBHE BULIWICHHA KOD-| g9 | g |CTPHE-| ya0q | 1o o6l 36 2 4 | 08H | 50 30
MOIEXY CLIBIOCIITIANPHEMCTBA HEBUH
B [[WIPHHIG TPUTOTYBAHHA WYKPOBOI| 5 ¢ | 5o |CTPHR-| 5hq4 1540405l 5 6 4 07H | 50 30
nyapH HEBUH
JUMBHUILSL TPOCOYYBAaHHS OOMOTOK —
I' |enexTpwunux ™amuH (po3umHHuk| 1,237 | 250 HSBHﬁ 600 |24x12x6 30 4 2 0,7-H 50 30
TOJIYOJI)
j |Hacocka craHuis 3 mepeKauyBaHHs| o gnn | gy [CTPHA-| g4 | o o3l 3) 3 3 | 07H | 50 30
OeH30Ty HEBUI
. . ZIpOTO- 60x24x10
E |KomOikopmoBwHii iex 1,237 100 . 1500 36 6 4 0,6-H 30 10
BUI (12)
€ Me)'(aHIBOBaHI/II/I ckian 30epiraHHsS 1,949 300 I[pOl;O- 800 120x24x 50 6 4 0.8H 50 30
COJIIJTOTY BUI1 10
y |MAUHHHHA 321 aMIaHOT KOMIPECO-| 4 49 | 409 |CTPHR-| 5a0q |35.18,5| 25 3 4 | 06H | 50 30
PHOI HEBUH
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1 2 3 4 5 6 7 8 10 11 12 13

3 |®apOomnpuroryBaibHa IiTbHUALLS 0,487 80 (:51;4;;1- 300 |24x12x6 16 4 0,8-H 30 10

U |Bomsesa cramuis 0305 | 50 |“PME 200 |20x10x3| 32 4 | 07H | 50 30

[ [AVIBHLA SHEKUPIOBAHHA ACTANCH| 5 qq | 50q |CTPHK-| 1040 |g04e5| 30 2 08H | 30 10
(mM3enpHEe TaTMBO MApKH 3) HEBUI

I |Atenbe 3 BUTOTOBIEHHS OAATY 1,949 | 300 (:é)];ﬁ; 1000 |30x15x6 36 6 0,8-H 30 10

i Hacocna craHuis 3 mnepekadyyBaHHS 3,11 200 |CTPHE- | gqq 24x12x1 30 5 0.6:H 30 10
CIIUPTY CTUIIOBOTO HEBHIA 0

K |Tinbinms nozpicuenms syrinns | 0487 | 80 |"PU| q00 | 12N g 4 | orH | 30 | 10

JI |dinbHHIS OTpUMaHHS aleTHIICHY 1,949 | 600 (:é)];ﬁ; 1800 |24x12x8 16 2 0,6-H 50 30

M [HlacocHa CTaHIIA 3 MEPEKAUYBAHHA| 315 | 150 |CTPWK-| ggq | g, 18,3| 16 6 | 08H | 50 30
JIM3ETHHOTO MaTMBa MapKu 3 HEeBHIA

H HIHLHI'/ILIH (1)ap6yBaH¥{$I' METaJIEBUX 0,779 | 150 ApOTO- | gy 48x12x6( 40 2 0.8H 50 30
BUpOOiB ((hapba Ha otidhi) BUI 8)

0 HacocHa craHmis 3 nepekadyBaHHS 1237 | 120 ApOTO- | 41 12x6x3 30 4 0.7-H 50 30
OeH3HuHy BUI (5)

IT |KorenbHs HA IPUPOTHOMY Ta3y 3,11 100 (:5;4;;; 2600 |24x12x6 30 4 0,7-H 30 10

P Me)'(aHIvBOBaI?I/II/I ckian 30epiraHHs B 3,11 50 I[pOl;O- 1550 60x12x4( 22 6 0.6-H 50 30
Tapi yauT-CripuTy BUI 6)

C .HICOHI/IJ'II)Ha. TUTBHUIL  JIEPEBOOOPO- 0,779 10 ,I[pO"l;O- 1000 60x12x6( o5 4 0.8H 30 10
OHOTO KOMOIHATY BUU 8)

p [mHMILL - GapOyBaHHs  ABMIYHIB| 4 507 | 5gq |CTPHE-| a4 | 4gione| 32 3 | osH | 50 | 30
(pO3YMHHUK - COIBBEHT) HEBUU
Omitna mainbHUI (OTPUMAHHS CO- c i

VY |gsamaukoBol omii 3 HaciHHA Bimxu-| 3,11 160 }fgﬁ; 2100 |12x12x3 22 4 0,6-H 50 30

MaHHSIM)
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2 3 4 5 6 7 8 10 11 12 13
ILIJII:HI'/II_IH dapOyBaHHs JepeB'sTHUX 1,237 g0 | APOTO- | aey 48x12x5 28 2 0.8H 70 50
BUPOOiB (po3unHHUK P-5) BUI (7)
CTpH-
JIUTbHHLIS TPUTOTYBaHHs kKpoxmaiio | 0,487 20 KHE- 500 |24x12x5 25 4 0,7-H 50 30
BUI
. . JPOTO- 12x6x6
3apsiHa CTaHIlIS aKyMYJISATOPIB 3,11 60 - 200 ) 28 2 0,7-H 50 30
JIibHUIE ~ HANOBHEHHs  OaJIOHIB i
CKpaIjIeHUMHU ByrneBogHeBumu | 3,11 800 HI;(;U{O 1200 36)2;? x6 40 2 0,8-H 50 30
rasamu
.. ) CTpH-
(Ejal}i[fi[lﬂeHHH YITAKOBKU Ta 30epiraHHs 0,487 200 KO- 600 48x86x1 36 6 0.7-H 30 10
BUM
CTpH-
MexaHi30BAHe KHHTOCXOBHIIe 1,949 | 100 | sme- | 450 90"‘1‘8"1 30 6 | o6H | 70 | 50
BUI
JinpHUIL 3HEKUPIOBAHHS JETaJICH 311 200 ,I[pO"l;O- 940 24x12x8 20 4 0.6:H 50 30
(nu3enpHe amBo Mapkwu JI) BUU 9)
) . ) CTpH-
Mexanisosammit cknan s0epiranns| 4 gaq | 100 | wpe- | 400 |12x12x7| 30 3 07H | 50 30
T'YMOBUX BHPOOIB -~




a1
o

Honatox 4

BuxigHi 1aHi, 10 BU3BHAYAIOTHCS 32 JIBOMA OCTAHHIMHU HU(PaAMU MOPSAKOBOT0 HOMEPY 3a1IKOBOI KHUXKKH 3/100yBaya

BHUIIOI OCBIiTH

IlepenocTanns OcTanns uugpa
uudpa 0 1 2 3 4 5 6 7 8 9
9 0,4 0,08 0,095 0,015 0,02 0,03 1,0 0,25 0,095 0,015
1,1,55* 1,5;7,5* 2,2;11,0 0,55;7,5 | 0,75;15,0 | 3,0;11,0* | 3,0;15,0* 2,2;4,0 1,555 1,1;7,5
8 0,02 0,03 0,03 0,02 0,015 0,095 0,04 0,095 0,015 0,02
0,55;4,0* 1,155 1,5;7,5 0,55;11,0 1,1;3,0 1,5;4,0 2,2;3,0* 3,0;5,5 0,37;7,5 0,55;4,0
- 0,03 0,02 0,015 0,095 0,02 0,03 0,095 0,02 0,03 0,095
0,75;11,0 | 0,75;15,0 | 0,75;22,0* | 1,1;11,0 1,5;7,5* 2,255 3,0;4,0* 4,0;4,0 5,5;4,0 0,55;5,5
5 0,04 0,08 0,095 0,08 0,095 0,02 0,012 0,015 0,02 0,015
0,55;7,5* | 0,55;18,5 | 0,75;11,0 | 4,0;7,5* 3,0;5,5 2,2:4,0 1,5;5,5* 1,1;4,0* 0,75;7,5* | 0,755,5
5 0,03 0,095 0,02 0,012 0,4 0,095 0,015 0,02 0,03 0,02
4,0;5,5 3,0;4,0* 3,0;7,5* 2,2:4,0* 1,555 1,1;7,5* 1,1;4,0* 2,2:3,0 3,0;5,5 4,0;7,5*
4 0,015 1,0 0,095 0,02 0,012 0,03 0,095 0,03 0,015 0,095
5,5;15,0 4,0;5,5* 3,0;7,5 2,2;3,0* 2,2:4,0 1,555 1,5;7,5 3,0;11,0 4,0;11,0 2,2:3,0
3 0,02 0,015 0,08 0,095 0,08 0,095 1,0 0,02 0,03 0,4
2,2:4,0* 2,2:4,0 3,0;3,0 4,0;5,5 3,0;7,5* 4,0;3,0* 1,5;4,0* 2,255 1,5;7,5* 2,255
9 0,08 0,095 0,015 0,02 0,03 0,03 0,02 0,015 0,095 0,08
1,1;3,0 1,5:4,0* 0,75;5,5 0,75;7,5* | 0,55;11,0 1,1;11,0 2,255 1,5:4,0 1,1;3,0* 3,0;4,0*
1 0,25 0,4 0,08 0,095 0,015 0,25 0,03 0,03 0,02 0,015
4,0;5,5 1,5;4,0 1,1;3,0* 2,2:4,0 2,2;3,0 3,0;5,5 4,0;5,5* 3,0;7,5 2,2;4,0 4,0;3,0
0 0,095 0,08 0,04 0,04 0,04 0,08 0,095 0,015 0,02 0,03
0,75;7,5* 0,75;3,0 2,2;4,0* 3,0;5,5 1,5;3,0* 3,0;4,0 4,0;5,5 2,2;3,0 1,5;4,0* 2,2;5,5

[Tpumitka. 3ipka o3Hauae, 0 JBUTYHU CHCTEMH BEHTHJIALIL (acmiparlii) BCTAHOBJICHI 330BHI NPUMIIIEHHS, BIACYTHICTb 31pKH — IBUTYHH CHCTEMHU
BEHTWIALII (acmipallii) BCTAHOBJICHI Y IPUMIIICHHI.



JoxarTok 5

TexHiuHi JaHi ACHHXPOHHUX ABUTYHIB cepii AUP
(crynminb 3axucty odosionku 1P54, 1500 06./xB.)

; I

ANP63B4 0,37 68 0,7 5
ANP71A4 0,55 71 0,71 5
ANP71B4 0,75 72 0,75 &)
ANP80A4 1,1 76,5 0,77 5,0
ANP8OB4 1,5 78,5 0,80 5,3
ANP90L4 2,2 80 0,79 6,0
ANP100S4 3,0 82 0,82 7,0
ANP100L4 4,0 85 0,84 7,0
ANP112M4 9,9 85,5 0,86 /
ANP13254 7,5 87,5 0,86 7,9
ANP132M4 11,0 88,5 0,85 7,9
ANP160S4 15,0 89 0,87 /
ANP160M4 18,5 90 0,89 /
ANP180S4 22,0 90,5 0,87 /

Jopatok 6
TexHiuHi JaHI ACHHXPOHHUX ABUIYHIB cepii B
(mapka Buoyxo3axucty 1ExdIIBT4, 1500 06./xB.)

: I

B63B4 0,37 74,0 0,74 5,0
B71A4 0,55 75,0 0,77 5,0
B71B4 0,75 76,0 0,77 5,0
B80A4 1,1 79,0 0,82 5,0
B80B4 1,5 81,0 0,83 5,0
B90L4 2,2 81,5 0,82 9,5
B100S4 3,0 82,8 0,83 9,5
B100L4 4,0 84,3 0,83 9,5
B112M4 9,5 87,0 0,84 6,7
B13254 7,9 88,0 0,83 7,0
B132M4 11,0 89,0 0,85 7,0
B160S4 15,0 90,0 0,85 7,0
B160M4 18,5 91,0 0,85 7,0
B180S4 22,0 91,0 0,88 7,0
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JlomaTox 7

TexHiuHi JaHi aCHHXPOHHHUX ABHUIYHIB cepii AUM
(mapka Buodyxo3axucry 1ExdIIBT5/2ExdIICT5, 1500 06./xB.)
I

Tum HOT);:II;I;ICTB, KK, % CoS @ Ky = IZ:
AUM-M63B-4 0,37 71,2 0,77 4,1
ANUM-M71A-4 0,55 74,4 0,77 4,1
ANM-MT71B-4 0,75 76,2 0,78 4.4
ANUM-MS80A-4 1,1 79,0 0,81 51
AIM-MB0B-4 1,5 80,3 0,80 51
AUM-M90L-4 2,2 80,0 0,80 6,0
ANUM-M100S-4 3,0 81,5 0,80 5,8
AM-M100L-4 4,0 84,0 0,82 5,8
AUM-M112M-4 5,5 85,5 0,84 7,0
ANM-M132S-4 7,5 87,0 0,85 6,5
ANM-M132M-4 11,0 88,5 0,86 6,5
ANUM-M160S-4 15,0 88,5 0,84 6,5
ANM-M160M-4 18,5 89,5 0,85 7,0
ANUM-M180S-4 22,0 92,0 0,89 7,6

Jonarok 8

TexHiYHI XapaKTepUCTUKN MATHITHUX IMycka4viB Ha Hanpyry 380 B

Cepisa IIME

Mapka [IME-XXX po3mudpoByeTbCsl HACTYITHUM YHHOM:

[epma mudpa (1 ado 2) — BenuurHa myckaua; 1 — HomiHanbHUN cTpyM 10 A,
2-25A.

Hpyra uudpa (Bix 1 1o 3) — crynine 3axucty obomonku (1 — P00, 2 — P40,
3 —1P54).

Tpets uudpa — MOKIUBICTH PEBEPCY Ta HAABHICThH TEIIOBOTO peine : 1 — He-
peBepCUBHUIA 0€3 TEMIOBOTO pelie; 2 — HEPEeBEPCUBHUM 3 TEIJIOBUM pejie; 3 — peBe-
pCUBHUI 0€3 TEIIOBOIO petie; 4 — peBEPCUBHUM 3 TEIIJIOBUM peJie.

Cepin ITAE

Mapka [TAE-XXX po3mu@poBy€eThCS HACTYITHUM YHHOM:

[lepma nudpa (Big 3 10 6) — BenMMuMHA MycKada: 3 — HOMIHAJIBHUN CTPYM
40A,4-63 A,5-100 A, 6-160 A.

Hpyra nudpa (Bix 1 no 3) — crynias 3axucty obononku (1 — [P00, 2 — P40,
3 —1P54).

Tpets nudpa — MOKIHMBICTH pEBEPCY Ta HASIBHICTh TEIIOBOTO pee : 1 — He-
peBepCUBHUI 0€3 TEIIOBOro petie; 2 — HEPEBEPCUBHUN 3 TEIJIOBUM pelie; 3 — peBe-
PCUBHMIA 0€3 TEIIOBOTO pefie; 4 — peBEpCUBHUM 3 TEIIJIOBUM peEJIe.
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TexHiYHI XapaKTePUCTHKH TEIVIOBUX peJie AJsi MATHITHUX IyCKaviB

cepii [IME, ITAE
Mexa perymro-
Bennuuna Tun ren- MaxkcumanpHH . . BaHHS HOMiHa-
JIOBOTO Howminanbnuii ctpym, A
ImyCKa4da peite CTPYM, A JIBHOT'O CTPYMY
YCTaBKH
1 TPH-10 10 0,5;0,63;0,8; 1,0; 1,25; | (0,75+1,3)1,
1,6; 2,0; 2,5; 3,2; 4; 5;
6,3; 8; 10
2 TPH-25 25 5;6,3; 8; 10; 12,5; 16; (0,74+1,3) 1,
20; 25
3 TPH-40 40 16; 20; 25; 32; 40 (0,75+1,3) 1,
4 TPI1-60 60 25; 30; 40; 50; 60 (0,75+1,25)1,
5 TPII-150 150 50; 60; 80; 100 (0,75+1,25)1,
6 TPII-150 150 100; 120; 150 (0,75+1,25)1,
Cepia [IM-702
[TapameTp Mapxka MarHiTHOro myckaya
[IM-702-25 | T[IM-702-100 | IIM-702-250
Mapka BUOYX03aXUCTy 2ExolICT2
HoMminanpHUN  CTpyM, 25 100 250
A
MakcumanpHa TOTYX- 12,5 545 100
HICTh JABUTYHa (Tpu
Hanpysi 380 B), kBt

BOynoBaHo TemioBe pese B 3aJ€KHOCTI BiJl BEIMYUHA MarHiTHOTO ITyCKaya,
0 po3paxoBaHo Ha cTpymu: 1,5; 2,5; 4; 6; 8; 10; 12; 16; 20; 25; 30; 35; 42; 50; 72;
85; 100; 120; 135; 150; 180; 200; 220; 250 A.

Cepin II1B

Mapxka [1B-XXX po3mmndpoByeTbcsi HACTYITHUM YHHOM:

[1B — nyckau BuOyxo3axunieHuii (mapka Buoyxo3zaxucty 1ExdellBT4).

[lepma uudpa (Big 1 mo 7) — BenuumHa myckada: 1 — HOMIHAIBHUN CTPyM
10A,2-25A,3-40A,4-63A,5-80A,6-125A,7-160 A.

Hpyra mudpa (0 abo 1) — HasBHICTh aBTOMAaTUYHOTO BUMHUKaua: () — BIJCYT-
Hili BOyZJOBaHUI aBTOMaTUYHUI BUMUKaY, | — € BOY/IOBaHUII aBTOMATUYHUN BUMU-
Kad.

Tpets mudpa — MOKIMBICTH PEBEPCY Ta HAABHICTH TEILIOBOTO pene : 1 — He-
peBepCcUBHMI O€3 TEIIOBOTO pefie; 2 — HEPEBEPCUBHUM 3 TEIJIOBUM pelie; 3 — peBe-
pPCUBHUIA 0€3 TEIJIOBOTO penie; 4 — peBepCUBHUH 3 TEIIJIOBUM peETie.

3ajie’kHO BIJl BEJIMUMHU MAarHITHOTO MycKada BOyJOBaHE TEIJIOBE peiie, Po3-
paxoBaHo Ha ctpymu 1,5; 2,5; 4; 6; 8; 10; 12; 16; 20; 25; 30; 35; 42; 50; 72; 85;
100; 120; 135; 150 A.
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Jonarok 9

TexHiuHi JaHi KHONIKOBUX MOCTIiB KEPYBAHHS
(mominanbHa Hanpyra 380 B, HominaabHMii cTpyM 10 2 A)

Tun KkKHOMKOBOI'0O MOCTa

CrymiHb 3aXUcTy 000JI0HKH a00 Mapka BUOYX03aXUCTy

I1KE-222 1P54
[1BK-3 1ExdIIBT6 a6o 1ExdIICT6
Jonpatoxk 10
BinraayskyBaibHi (3’€1HyBaJIbHi) KOPOOKH
Cryminb 3axucty 000J0HKH a00 [TpumiTka
Tun xopoOku
MapKa BUOYX03aXHUCTY
Y409 IP65
KCB 1ExelICTS
KTO-20 1ExdIICT6 J171s1 TpOBOJIKM B CTalIe-
BUX TpyOax
Jonpatoxk 11

Po3nogiiibui npucTpoi

Tun posnoninbuoro | Crymine 3axuc-| Tun BOyaoBaHux amnapatiB | KibkicTs amna-

IPUCTPOIO Ty 0GornoHKn 3aXHCTY parTiB 3aXUCTY
abo mapka BH-
O0yX03axHCTy
Cunosa mada CI162 IP23 ITH2-100 (HITH2-80) 6
Cunosa madga
CIIV62 P44 [TH2-100 (HITH2-80) 6
Cunosuii 6110k
PYC8100 IP44 ITP2 a6o AE1000 (AE2000)| 6 ab6o 8 abo 12
Poznoainpumii .
nyrkT TIP22 IP54 A3710 (16+160A) 6 abo 8 abo 12
[I{uTok
OCBITJIIOBaJIbHHI IP21 AE1000 6 abo 8 abo 18
abo 24
10
[uToK OCBITIIOBA-
nbrmii IOB-B 1ExedlIBT4 AE1000 6 a6o 12
Murok 3 DIN- 1P23 ABToMaruyHi BUMuKadi | 6 a6o 8 a6o 18
PEUKOIO n100yTOBOI'O IPU3HAYECHHS abo 24
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Joparox 12

EnexkTponpoBoaku i cmocodm iX NpOKJIATAHHA 32J1€KHO BiJ KJacy
30HU NMPOCTOPY

Mapxku kabenb-

Xapakrepuctuka | Bung enexrpo- Crioci6 BUKOHAHHS )
CepenoBuUIIa IPOBOJIKH MIPOBOJIKH HVX BUPOOIB, O
PEKOMEHTYFOThCS
3a KOHCTPYKIIISIMHU Ta
Bubyxonebe3neune CxoBaHa HOBerHUﬂMH’ Ho € BO- IIB, ITPTO, BBI'
THECTIHKUMH a0 y
CTaJIeBUX TpyOax
besnocepennbo o 6y-| AIIP®, ABBI'
Binkpura JIBEJIbHUX KOHCTPYK-
[ToxexoHeOe3neuHe IIsIX
CxoBaHa V craneBux a6o nmom- | AIIB, AIIPTO
MEpHHUX TpyOax
Jopatok 13
TexHiuHi JaHI CBITHWILHUKIB
Tun MaxkcumanbHa mo- Cryminb 3axucTy 000JOHKH 200
TY)KHICTh JIaMITH, BT MapKa BUOYX03aXHUCTy
CBITWJIBHHKY 3 JITaMIIaMH PO3KapIOBAHHS
HCTIO1-100 100 IP54
HIII103-100-001 100 IP65
HCII21BEx 150 1ExdelICT6
HCTI123-200 200 2ExedlICT2
HIII125-100 100 2ExdIIBT4/1ICT1
H4BbH-150 150 2ExedlICT2
B31'-100 100 1ExedlIBT4
CBITHJIBHUKY 3 JIIOMIHECIICHTHHUMU JIAMIIAMH
JITIIT-04B-1x40 1x40 IP65
JITTIT-04B-2x40 2x40 IP65
JICTI-3902-2x40 2x40 IP65
JITITIOS YEx-2x40 2x40 1ExedlICTS
JITIII24Y-2x80 2x80 IP65
JICTIO3BEx-2x80 2x80 1ExedlICT5
JICTIO3BEx-1x80 1x80 1ExedlICT5
CitunpHUKY 3 Tammamu [IPJI
PCII104B-250 250 1P54
PCIT104B-400 400 1P54
PCI104B-1000 1000 1P54
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Honarox 14
TexHivHi JaHi 0THOMOJIIOCHUAX TA TPUIOJOCHAX ABTOMATHYHMX BUMHUKAYIB

OnunonosrocHi (AE1000) Ta tpunostocHi (AE2000, AKS0, A3710, AIIS0)
aBTOMATHYHI BUMHKa4i mpomuciaoBoro npuzHavyenns (IEC 60947-2)

Howminans C
HUI TPYM | Ctpym cripa-
. crpym |[Homimampri  |“PAMOB papapmg ente-
Turm po3uin- HSI TETIJIOBO- .
. aBTOMa- [CTPYMH PO3- . [kTpOoMarHiTHO-
Cepis | Mapka JrOBava ) TO po3uin- 5
THYHUTO |qirumioBada, A| oo | TO PO3YIILIIO-
BHMUKa- . |Baua, I A
ICH.TCHJ’I’ A > TCILEILM>
Ja, A
AE1031-11|Kom6inoBanuii| 25 6; 10; 16; 25 | 1,5'lyp03 | (12-18)-l3ipo3
AE1000{AE1031-12| TermmoBui 25 6; 10; 16; 25 | 1,5-lpo3 -
Enektpo- A A i
AE1031-13 VAT TH 25 6; 10; 16; 25 (12-18)-l1.p03
Enextpo- 0,6; 0,8; 1;
AE2033 1 it | 2 | 1,25, 1,6: 2; 31003
2,5; 3,2, 4, 5; abo
i i 6; 8; 10; 12,5;| 1,25. .
AE2000 AE2036 |KomGOiHoBanmii| 25 o o 1,25l po3 12-l5p03
Enexrpo- 16; 20; 25; i 3-lipo3
AE2053 MAar"iTHUI 100 32: 40; 50; abo
AE2056 |KomMOinoBaHmit 100 63, 80,100 1125|HPO3 12|Hp03
0,6; 0,8; 1,
1,2;1,5; 2;
2,5; 3;4; 5; 6;
AK50 |AK50-2MTI'(KombinoBanuii| 50 8; 10; 12,5; | 1,25:l4p03 | (5,7,10)-lip03
15; 20; 25;
30; 35; 40;
45; 50
16; 20; 25;
. . 32; 40; 50;
A3710 | A3710b |KombOinoBanwmii| 150 63: 80: 100: 3-luro3 10-lip03
125; 150
1,6; 2,5; 5,4;
AII50 | AIIS0b |KomGinoBauuii| 63 6,3; 10; 16; | 3,5l po3 8-lhpro3
25; 40; 50; 63
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OIHOMOJTIOCHI Ta TPUIIOJIIOCHI ABTOMATHYHU BUMHUKAYi
nodyroBoro npuzHavyennsi (IEC 60898)

Bupobuuku: ABB, Legrand, Moeller, Schneider Electric, Siemens Toro.

MOHTYIOTBCSL Y PO3MOALIBHI TpucTpoi (mmadu) 3 35 mm DIN-petikamu.

Bunyckatotbcst 0JJHO-, ABOX-, TPbOX- Ta YOTUPHUIIOTIOCHUMHU.

[lepeBaxkH1 3HaYEHHSI HOMIHAJIBHOTO CTPYMY KOMOIHOBAHHMX PO3YIILIIOBAYIB:
6, 8, 10, 13, 16, 20, 25, 32, 40, 50, 63, 80, 100 u 125 A.

CraHgapTHi Aiana30H MUTTEBOTO PO3YITIIICHHS

Tun posuimatoBaya CTpymy B C D
ﬂlaHaBOH (3 - 5) ) IHOM.p03 (5 - 10) ) IHOM.p03 (10 - 50) ) IHOM.p03
JlomaTok 15

TexHiuHi 1aHi MIaBKUX 3an00i>kHUKIB Hanpyroro a0 1000 B

: . | Hominaneuuii | HomiHambHUM CTPYM ILJIABKO1
Tunu TTaBkux 3armo01KHUKIB
CTpyM, A BCTaBKH, A
15 6; 10; 15;
60 15; 20; 25; 30; 40; 50; 60
100 60; 80; 100
fp-2 200 100; 125; 160; 200
350 200; 225; 250; 300; 350
600 350; 450; 500; 600
100 30; 40; 50; 60; 80; 100
TH-2 250 100; 120; 150; 200; 250
400 200; 250; 300; 350; 400
630 300; 400; 630
HITH-15 15 6; 10; 15
HITH-60M 60 20; 25; 35; 45; 60
HITH2-60 63 6; 10; 16, 20; 25; 32; 40; 63
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HopmaTuBHAa OCBIT/IEHICTH

Jonatox 16

Hajiimenmmii HITy4yHe ocBiT/IeHHSI
XapakTepucTHKA o3Mi Po3psag Iigpo3psan Konpacr OcBiTJ1eHICTD, JK
P P . p R p piL po3p3 00’eKTy Xapakrepuc- 2
THILY 30POBOI 00’€eKTy 30pOBOiI 30pOBOiI . )
. po3pizHeHHSsI THKA (hoHy npu KoMOIHOBA- | MPH 3arajibHOMY
podotu po3pi3HeHHs1, | podoTH pobotu . . . X
. 3 (hoHOM HOMY OCBiT/IeHHiI OCBiTJICHHI
1 2 3 4 5 6 7 8

a MaJInid TEMHHUI 5000 1500
MaJIuit cepenHii

6 - PCAHT 4000 1250
cepeaHii TEMHUH
MaJIiit CBITJIUI

HatiBumoi rounocti | wmenme 0,15 I B cepenHin cepenHin 2500 750
BEJIMKUH TEMHUHN

cepenHii CBITIINI 1500 400
r BEJIMKUNA CBITJIMIA
BEJIMKUI cepenHii

a MaJIni TEMHUM 4000 1250
MaJInid cepenHin

6 - DEAHT 3000 750
cepenHin TEMHUM
1 . 0.15 MaJInid CBITJIMIA
7K€ BUCOKOI [OHAJ — —

Y : ’ I B cepeaHii cepeHii 2000 500
TOYHOCTI 1o 0,3 = "
BEJIMKUN TEMHUH
cepeaHii CBITJIMIA

r BEJIUKUNA CBITJINI 1000 300
BEJIUKUNA cepeaHii

a MaJIni TEMHUM 2000 500
. ) ITonang 0,3 MaJInH cepenHin

Bucokoi TouHocTi A, i §) — P - 1000 300
1o 0,5 cepeHii TEMHHU

B MaJTuil CBITJINI 750 300




€9

IIponosxeHHsa nonarkal 6

1 2 3 5 6 7 8
cepeaHii cepeaHii
BEJIMKHUU TEeMHUU
cepeaHii CBITJIMIA
BEJIMKUHA CBITJINI 400 200
BEJIMKUNA cepeaHii
MaJIni TEMHUM 750 300
MaJIui cepemHii
- DEAHT 500 200
cepeaHii TEMHUH
MaJIuit CBITJINI
.. ) nonax 0,5 — =
CepenHboi TOYHOCTI 101 v cepeaHii cepeaHii 400 200
BEJIUKUN TEMHUN
cepeaHii CBITJIMIA
BEJIMKUHA CBITJINI 300 150
BEJIMKUI cepenHii
MaJIui TEMHUHI 300 200
MaJIni cepeHii
L PCAHT 200 150
cepeaHii TEMHUH
MaJIiit CBITJINI
. ) noHarx 1 — —
Manoi ToyHoCTI 105 V cepeaHii cepeaHii - 150
BEJIMKHUU TEeMHUU
cepenHin CBITJIHIA
BEJIMKUN CBITJINI - 100
BEJIMKUI cepeHii
. HezanexxHo Bix xapakTepuc-
I'py6a, nyxe mamnoi
[Tonan 5 Vi TUK ()OHY Ta KOHTPACTY - 150

TOYHOCTI

00’€exTy 3 HoHOM
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ITponoBxkeHHs nonarkal 6

1 2 3 5 | 6 7 8
Po6ora 3 matepia- :
JTAMH, 1110 CBiTﬁTchs[ HesanexxHno Bix xapakrepuc-
’ 6 ’ [Tonan 5 VII TUK ()OHY Ta KOHTPACTY - 200
Ta BUpoOaMu y ra- 007 €KTY 3 hoHOM
PSAYMX 1exax
[TocTiitHuit 3arainb- :
HUH HAIIAA 32 X0 Hesanexno Bix xapakrepuc-
- VI TUK (JOHY Ta KOHTPACTY - 75
JIOM BUPOOHHYOTO 007 €KTY 3 hoHOM
POIECY
3araiabHUN HATIIS
3a X0JI0M BUPOOHU- :
qoroﬂn ouecl:) on HesanexxHo Biz XxapakTepuc-
b y b - VI TUK (POHY Ta KOHTPACTY - 50
MOCTIHHOMY TIepe- 067 €KTY 3 hoHOM
OyBaHHI1 JrOJEH ¥
MIPUMIIIEHHI
Te x came npu ne- :
{0 THHOM pne . Hesanexno Bix xapakrepuc-
P oMY Tep - VIl TUK (DOHY Ta KOHTpACTy - 30
OyBaHHI JTIOJIEH K 067 €KTy 3 hoHOM
IPUMIIICHHI
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Koediuient 3anacy K3

Jonarok 17

Koedgiuienr 3anacy K;

MPH 3BUYANHOMY OCBITJIEHHI i po3TallyBaHHI BiKOH

MPH IITYYHOMY OCBITJICHHI

ra3opo3psiaHi JIaMIIu
BEPTHKAJIBLHO YXHJIbHO TOPU30HTAJILHO
JaAMIIH PO3:KapHOBaHHS
BupoOHndi npuMinieHHs 3 TOBITPSIHAM CEPETOBHILEM, SIKE Ma€ y poOOUiil 30Hi:

GLIBII HiK 5 MI/M° ATy 15 1,7 2 2 1,7
Bin 1 10 5 mr/m° Ay 1,4 15 1,8 1,8 15
Memnie 1 Mr/m° ATy 1,3 1,4 15 15 1,3
3HAYHI KOHIIEHTpaIlli Mmapis, 15 17 9 18 15

KHCJIOT, JIYT, Ta3iB

BupoOuuui mpum

1IIIEHHSA 3 0OCOOJIMBUM PEKUMOM 32

YUCTOTOIO MOBITPS TPH OOCTYrOBYBaHHI CBITUIILHUKIB:

3 TEXHIYHOTO IOBEPXY - - - 1,5 1,15
3HM3Y NPUMIIICHHS - - - 1,4 1,2
JlomaTox 18
CBiTy10Bi IapaMeTpH eTeKTPUYHHUX JaMn npu Hanpysi 220 B
Jlamnu CaitaoBuit Jlamnn CeitaoBuii | Jlrominecuenti | CsitinoBuii | Ceitnogioani | CsiTjioBuid
PO3:KAPIOBAHHA | MOTIK, JIM JAPJI NMoTiK, JIM JaMIu NMOTiK, JIM JaMIIu NMOTiK, JIM
BO 220-60 720 JAPJI 250 11000 JIb 40 3000 0,012 kBt 900
BbK 220-75 940 JAPJI 400 19000 JIb 80 5220 0,015 kBt 1200
BK 220-95 1145 JIPJI 1000 50000 0,02 kBt 1800
0,03 kBt 2500
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KoedinieHT BUKOPUCTAHHS CBITJIOBOI0 MOTOKY 1)

Jonatox 19

Jlamnu po3:xa- Jlamnu po3:xa- Jlamnn poskapioBan-

Tun pOBaHHSA POBaHHSA JIroMiHecIIeHTHI JJaMmmu JIroMiHeceHTHi

JaMnu | (CBIiTWIbLHUKHU Jlammu JIPJT (CBITHIBLHUK . 1t 40 Bt aamnu 80 Bt

HCIL, HIIIT) H4BH-150) (cBiTmabHuk B3I'-100)
pm, % | 30 | 50 | 70 | 30 | 50 | 70 30 50 30 50 70 30 50 70 30 50 70
pm, % | 10 | 30 | 50 | 10 | 30 | 50 10 30 10 30 50 10 30 50 10 30 50
1 Koedimient Bukopucranss, n-100

0,5 19 |21 | 25| 21 | 24 | 28 25 22 12 14 17 23 26 31 14 16 19
0,6 24 | 27 | 31| 27 | 30 | 34 28 25 16 18 21 30 33 37 18 20 22
0,7 29 |1 31|34 | 32| 35 | 38 31 28 19 21 24 35 38 42 21 23 25
0,8 32 | 34|37 |35 | 38 | 41 33 31 21 24 26 39 41 45 23 25 27
0,9 34 | 36 | 39 | 38 | 40 | 44 36 33 23 25 28 42 44 48 25 27 29
1,0 36 | 38 | 40 | 40 | 42 | 45 38 35 25 27 29 44 46 49 26 28 30
1,1 37 | 39|41 | 42 | 44 | 46 40 37 26 27 30 46 48 53 27 29 31
125 | 39 | 41 | 43 | 44 | 46 | 48 42 39 27 29 31 48 50 54 29 30 32
1,5 41 | 43 | 46 | 46 | 48 | 51 45 43 29 30 33 50 52 56 30 31 34
1,75 | 43 | 44 | 48 | 48 | 50 | 53 47 45 30 32 34 52 55 58 31 33 35
2,0 44 | 46 | 49 | 50 | 52 | 55 46 47 32 33 35 55 57 60 33 34 36
225 | 46 | 48 | 51 | 52 | 54 | 56 51 48 33 35 37 57 59 62 34 35 37
3,0 49 | 51 | 53 | 55 | 57 | 60 53 5l 35 37 39 60 62 66 36 37 40
3,5 50 [ 52 | 54 | 56 | 58 | 61 55 53 36 38 40 61 64 67 37 38 40
4,0 51|52 | 55| 57 | 59 | 62 56 54 37 39 41 63 65 68 38 39 41
50 52 | 54 | 57 | 58 | 60 | 63 57 54 38 40 42 64 66 70 38 40 42




Joaatox 20

ITuromi onopu Ta KoeiUiEHTH CE30HHOCTI IPYHTIB

CepenHe 3HaYEHHS

3Ha4YeHHHA Y NPHU cepeaHi

I'pynt .
NUTOMOT0 01opy, OM M BOJIOTOCTi IPYHTY
ITicok 700 1,56
Cymicoxk 400 1,52
CyrinnHok 150 15
['nmuna 70 1,36
YopHo3em 40 1,32

Jonpatok 21

KoedinieHT BUKOPHCTAHHSA BEPTHKAJIBbHHUX €JIEKTPO/IIB

IIpu po3mineHHi B psij IIpu po3mineHHi 32 KOHTYPOM
BinHomennsa . . . .
pimcTani MK KinbkicTh KinbkicTh
BEPTHUKAJIb- BEpPTHKAJIb-
eJIeKTpoaa- Ne Ne
. HHX eJIeKT- HHX eJIeKT-
MH 10 1X poais poais
JOBKMHH
2 0,84-0,87 4 0,66-0,72
3 0,76-0,8 6 0,58-0,65
1 5 0,67-0,72 10 0,52-0,58
10 0,56-0,62 20 0,44-0,5
15 0,51-0,56 40 0,38-0,44
20 0,47-0,5 60 0,36-0,42
2 0,9-0,92 4 0,76-0,8
3 0,85-0,88 6 0,71-0,75
5 5 0,79-0,83 10 0,66-0,71
10 0,72-0,77 20 0,61-0,66
15 0,66-0,75 40 0,55-0,61
20 0,65-0,7 60 0,52-0,58
2 0,93-0,95 4 0,84-0,86
3 0,90-0,92 6 0,78-0,82
3 5 0,85-0,88 10 0,74-0,75
10 0,79-0,83 20 0,68-0,73
15 0,76-0,80 40 0,64-0,69
20 0,74-0,79 60 0,62-0,67
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Jopatox 22
KoedinieHT BUKOPUCTAHHS TOPU30HTAJIBLHOIO €JIEKTPOY

Binnomenns Biacrani KinbKicTh BepTHKAJBHUX €JIEKTPO/IiB
MiK eJIEKTPOIaMH /10 4 8 10 20 30 50 60
iX JOBKMHHU
ITpu po3ranryBaHH1 BEpTUKAIbHUX €JIEKTPOJIIB Y PSiA
1 0,77 0,67 0,62 0,42 0,31 0,21 0,20
2 0,89 0,79 0,75 0,56 0,46 0,36 0,27
3 0,92 0,85 0,82 0,68 0,58 0,49 0,36
[Tpu po3ranryBanHi BEPTUKAIBHUX €JIEKTPOJIIB IO KOHTYPY
1 0,45 0,36 0,34 0,27 0,24 0,21 0,20
2 0,55 0,43 0,40 0,32 0,30 0,28 0,27
3 0,7 0,6 0,56 0,45 0,41 0,37 0,36
Jonpatox 23
YMOBHI NI03HAYEHHS JeSIKHX eJIeKTPOTEeXHIYHUX BUPOOIB Ha cxeMax
EnexTporexHiuynuii BUpio YMoBHE NO3HAYECHHS

Tpancdopmarop

Tpudazuuii eneKTpoABUTYH 3 KOPOTKO3aMKHEHUM pPO-
TOPOM

Jlamna po3kaproBaHHS

JIroMiHecIIeHTHA JIaMIIa

Jlamna JIPJI

CBiTI0410/1HA JIaMIIa

KOHTaKT, 10 3aMHMKa€, aBTOMaTUYHOT'O BUMHUKa4da

[TmaBkuii 3armo01>KHUK

KoHTakT, 10 3aMuKae, MarHiTHOro myckada 3 TeIJio-
BUM peJie

H¥ ) Y@ 8Heee

[IIvHa eneKTPUYHOTO LIUTA

JIiHis, 10 CKJIAJAEThCs 3 TPHOX MPOBITHUKIB A
Micre K3 j
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Joparox 24

YMOBHI O3HAYEHHS IeIKUX €JIeKTPOTEeXHIYHUX BUPOOiB HA IUIaHAX

(ICTY B A.2.4-19)

Enexkrporexniunmnii BUpio

YMoBHE MO3HAYECHHS

EnexkTpoTexHIUHMIA TPUCTPIH 3 €IEKTPOABUTYHOM

CunoBuil NIUT OJHOCTOPOHHBOTO OOCITYTOBYBaHHS

['pymnioBuii OCBITIIOBAIBHUN HITUT

[Tyckau MartiTHUNA

KHonkoBuit mocT KkepyBaHHS Ha Bl KHOTIKH

3arajibHe MM03HAa4YeHHs CBITWIbHMKA 3 JIP

3arajibHe Mo3Ha4YeHHs CBITWIbHMKA 3 JIJI

3arajgpHe MO3HAYECHHS CBITHIIbHUKA 3 Tammiamu JIPJI

3arajgpHe nmo3HadyeHHs cBiTHiIbHUKA 3 C/JI

JIiHig 3a3eMJIEHHSA

3azemMiTroBaul
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Kareropii ta r

Jopatok 25
ynu ra3o- naponosirpsinux cymimei 3a 'OCT 12.1.011

Kareropis
cyminri

I'pyna
cymini

PevoBuHM, 1110 YTBOPIOIOTH 3 MOBITPSIM BUOYXOHEOE3MMEeUHI CyMilTi

T1

Mertan (pyaHUIHMI)*

HA

T1

AMiak, aia XJIOpUIHUH, alleToH, alleTOHITPII, OeH3011, OeH30TpUTO-
puI, BIHUI XJOPUCTUHN, BIHUTIACH XJIOPUCTHH, 1,2-TUXIOPIPOIIaH, TUX-
JopeTaH, AUETUIaMiH, JHi30MpONiuIoBUil edip, TOMEHHUH ras, i300y-
TUJIEH, 1300yTaH, 130MPOIMUIOEH30J1, KHCIOTa OITOBa, KCHJIOJ, METaH
(mpomwucoBUil)**, MeTUIaneraT, a-METHJICTUPOJ, METHUJ XJIOPUCTHH,
METHJII30111aHaT, METHI-XJIOPPOpMIaT, METHIIUKIONPOITI-KETOH, Me-
TUJIETHIIKETOH, OKCHJ BYTIICIIO, TIPOMaH, MpPUINH, PO3YMHHUKH P-4,
P-5 ta PC-1, po3pimkyBau PD-1, conmbBeHT HaQTOBUH, CTUPOJ, CIIUPT
JTUAIICTOHOBUH, TOJIYOJ, TPUPTOPXIOPIPOIaH, TPUPTOPIPOIEH, TPH-
dbToperaH, TpPUPTOPXJIOPETHIICH, TPUETUIIAMIH, XJIOPOEH30J1, IIUKJIOMe-
HTAJII€H, €TaH, eTUJI XJIOPUCTUI

T2

AnkinOeH3o1, aMmijaneTaT, aHT1IpU]] OIITOBHM, alleTUIIAIETOH, alleTHI
XJIOPUCTHH, aneronpomniaxiopun, 6ensun b95/130, 6yran, Oyrunarne-
Tart, OyTWINPOIIOHAT, BIHIIAIETAT, BIHUIIIEH (TOPUCTUN, TUATON, TH-
130MpoInijamMid, JUMETHIAMiH, JUMeTHI(hopMamMil, 130MEeHTaH, i301I-
peH, 130mpoIIiJiaMiH, 1300KTaH, KHCIOTa MPOMIOHOBA, METUJIAMIH, Me-
TUTI300yTHIIKETOH, METHIIMETaKPHIIAT, METHJIMEPKANTaH, METUITPUX-
Jopcunal, 2-metunrioden, MetuiadypaH, MOHOI300yTHIIaMiH, METHIIX-
JOPMETHIITUXIIOPCUIIAH, OKUC ME3UTHIYy, TIeHTalieH-1,3, mporiiamiH,
nporiyieH. Po3zunananku: Ne 646, 647, 648, 649, PC-2, BO® ta AD. Po-
3pimkyBaui: P/IB, PKb-1, PKB-2. Criuptu: OyTuiaoBuii HOpMalbHUH,
OyTUJIOBUW TPETUHHUH, 130aMIUJIOBUM, 1300yTHIIOBHH, 130MPOIIOBUM,
METUJIOBUH, eTUIOBUH. TpudropnponiiMeTHIANXIOpCHIIaH, TpudTo-
peTUJIeH, TPUXJIOPETUJIEH, 1300yTHII XJIOPUCTUH, eTUJIaMiH, eTujale-
TaT, €TWIOYTHpAT, €TWICHAMAMiH, €TUJICHXJIOPTiIpHUH, €TUJi300yTH-
paT, eTuia0eH30J1, HUKIOTeKCaHoJI, IMKJIOTeKCaHOH

ITA

T3

bensunn: A-66, A-72, A-76, «xanoma», b-70, ekcrpakuiiiauii 3a TY
38.101.303-72, excrpakmiitnuii 3a MPTY12H-20-63. byrtunmerakpu-
JaT, TeKCaH, renTaH, IUi300yTUIaMiH, TUIPOMiIaMiH, albIeri]] 130Ba-
JepiaHOBUH, 1300KTHIICH, KaM(eH, rac, mopdoriH, HadTa, edip merpo-
neiinuii, nomiedip TI'M-3, nenran, po3unHHuK Ne 651, ckumumap,
CIIUPT aMUIOBUM, TpuMmetuiaMiH, nasmBo T-1 u TC-1, BaiT-cmipur,
IIUKJIOTeKCaH, HUKJIOTeKCUIaMiH, eTUanuXjIopTiodocdar, eTniMepka-
NTaH

ITA

T4

Aneranpaerina, aapAeria 130MacasSHUM, albIeril MacASHHH, albIerin
MIPOITIOHOBHH, JIeKaH, TeTpaMeTHUJIANaMiHOMETaH, 1,1,3-
TPUETOKCHOYTaH

TS

T6

11B

T1

KoxkcoBuii ra3, cCHHHIbHA KHCIIOTA
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ITponos:xenHs nogaTtka 25
Husinin, 4,4-TUMETUIINOKCAH, TUMETHITUXJIOPCHIIAH, TUOKCaH, JIUe-
TUIIUXJIOpCUTIaH, KaM(OpHa OJlis, KUCIOTa aKpUIIOBa, METHIIAKPHUIIAT,
METUJIBIHUIIUXJIOPCHIIAH, HITPHJI aKPUIIOBOI KHCIIOTH, HITPOITUKIIOTE-
KCaH, OKHC IpPOIIJICHY, OKHC-2-MEeTUIOyTeHYy-2, OKUC ETHIIEHY, pPO3-
yuHHukn AMP-3 ta AKP, Tpumerunxnopcunan, dopmanbaeria, ¢y-
pas, Gpypdypod, enixJIopriIpyuH, eTUITPUXJIOPCUIIAH, €TUIICH
AKponeiH, BIHUITPUXJIOPCHIAH, CIpKOBOJICHb, TeTpariapodypaH, TeT-
1B T3 pPACTOKCHIIaH, TPUETOKCHUCHIIAH, TAJIMBO JU3ETbHE, (HOPMAIBIIIKOIb,
eTHJIIUXJIOPCUJIaH, €TUIILIETI030JIbB
JuOytunoBuii edip, nieTunoBuil edip, 1ieTHIOBHHA e]ip eTUICHTIIKO-

T2

T4
JI10
T5 -
T6 -
Bonens, BoasHuii (reHepaTopHUid) Ta3, CBITHIIBHHN Ta3, BOJACHb /5% +
IIC T1 o
a3zot 25%
T2 AIETUIIEH, METHJIIUXIIOPCHIIaH
T3 Tpuxsopcunan
T4 -
T5 CipKoByTTIeIh
T6 -

*Tliq pyTHUYHUM METAaHOM CJIiJT pO3YMITH PYyIHUKOBHUH Tra3, B SKOMY KpiM METaHy BMICT Ta30110-
TIOHHMX BYTJIEBOJHIB — TOMOJIOTIB MeTaHy - He Ounbine 0,1 00'eMHOT YacTKH, a BOAHIO B mMpobax
rasiB 3 MIypiB Biapa3y micis OypinHsa — He Outbine 0,002 00'eMHOT 9YacCTKH 3arajibHOTO 00’ €My
TOpIOYHX Ta3iB.

** B mpoMHCIIOBOMY METaH1 BMICT BOJIHIO MOKe cTaHOBUTH 70 0,15 00'eMHOT YacTKH.
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HaB4yaiabHe BUAAHHSA

HOXKEXXHA BE3IIEKA EJIEKTPOYCTAHOBOK. EJIEKTPOTEXHIKA
TA BE3IIEKA EJIEKTPOYCTAHOBOK

MeToanyHi BKa3iBKH 10 BAKOHAHHS KYPCOBOI'0 IIPOEKTY

[Tignucano no apyky 17.04.18. ®opmar 60x84 1/16.
[Tamip 80r/m° Hpykx puzorpad. YMOBH.-IpyK. apk.4,5.
Tupaxx 100 mnpum. Bunx. Ne 21/18.

CekTop peaaKIiiHO-BUIaBHUYOI JiSUTBHOCTI
HartioHansHOTO YHIBEPCUTETY IUBLUIHHOTO 3aXUCTy Y KpaiHU
61023 wm. XapkiB, Byn. UepHuILEBChKa, 94.
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