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IlepeamoBa

Ha cphoroaHimHii AeHb €IEKTpUYHA €HEPris € caMUM JOCTYIHHUM Ta 3pY4HUM
BHUJIOM CHEPrii. I moxna nepefaBaTd Ha 3HAYHI BijCTaHi 0€3 I1CTOTHHUX BTpaT
MOBITPSHUMH, TMIJA3€MHUMHU Ta IMIJABOJHUMHU JIHISIMU eJeKTpornepenad. Po3BUTOK
CKOHOMIKU JIep>)KaBH BHMAara€ BC€ OLIbII IMIUPOKOTO BIPOBAHKCHHS B IPAKTUKY
JIOCSITHEHb €JIEKTPOTEXHIYHOI HAyKu OYKBaJIbHO Y BCIX 00JIACTAX JiSTIBHOCTI JIFOJIMHU:
y OPOMHUCIOBOCTI ¥ CIILCHKOMY T'OCIOJAPCTBI, KOCMOHABTHIIl W MeOuluHI, y cdepi
HOCIIYT.

Pazom 3 TuM ciif mam'sTatH, 110 BUKOPUCTAHHS €JIEKTPUYHOI €Heprii MoB's3aHe 3
MOXKEeKHOI  HeOe3Nnmekorw Ta 3  HeOe3mekoww BHOYXiB  MpU  eKCIulyaTarlii
CJICKTPOYCTAHOBOK y BUOYXOHEOE3MeYHUX 30HAX.

3abes3neueHHsT 0€3aBapiiHOT0 PEKUMY POOOTH E€IEKTPOYCTAHOBOK JIOCATAETHCS
NUIIXOM JOTPUMaHHS BUMOT HOPMAaTHBHHUX JOKYMEHTIB MPU MPOCKTYBaHHI, MOHTAXY
W ekcruryararii enexkTpooOaaaHanas. Pa3oMm 3 THM B OCTaHHI POKH KUTBKICTh TOXKEK
BiJI €JIEKTPOYCTAHOBOK 301IbIITYEThCSA. MaroTh MiCIle TaKOX IOXKEX1 Bl pO3PsIiB
ONMuCKaBKM i cTaTH4HOI enekTpuku. Tomy mepex mnpamiBuukamu JICHC VYkpainu
CTaBJIATHCS 3aBJaHHS SKICHOTO TOJIIMIICHHS HATJIAI0BUX MPOGUIAKTHYHUX (PYHKIIH B
00J1aCT1 MOXKEKO- 1 BUOYX0OE3MEUHOr0 3aCTOCYBAHHS €JIEKTPOYCTaHOBOK.

MeToro BUKOHaHHS KypcoBOi poOOTH € (OpMyBaHHS 3HAHb Ta BMIiHb JIJIS
HarJsy 3a 3a0e3nedeHHsIM Oe3MeKH eNEKTPOYCTaHOBOK MPH X MPOEKTYBaHHI, MOHTaX1
1 excruTyararii.

Pexomenpamii 3 ycyHEHHS TOPYIIEHb BHUMOT HOPM TMOXKEXKHOI Oe3meku, Mo
BUSBJICHI TIPU TIPOBEICHHI MEPEBIPOK, MOBUHHI OYTHM Ha PiBHI Cy4aCHUX JOCSITHEHD
HAyKHU U TEXHIKU.



Po3ain 1. Ilopsiiok BUKOHAHHS KYPCOBOI po0oTH

KypcoBy po60oTy peKkOMEH1yeThCSl BUKOHYBATH Y HACTYIHIN MTOCII1TOBHOCTI:

Beryn

1. AHami3 noXXexHoi HeOe3MeKH Ta MOXJIMBUX JDKEpes 3amajeHHs Ha 00’ €KTi
3T1JTHO 3 BapiaHTOM 3aBJaHHS.

2. OCHOBHI BUMOTH HOPMAaTHUBHUX JOKYMEHTIB €IeKTPOOOIaHaHHA Ha 00’ €KTI
3TriJIHO 3 BapiaHTOM 3aBJIaHHS.

3. Po3paxyHok cumoBoi Mepexi 00’ KTy 3T1THO 3 BapiaHTOM 3aBJaHHSI.

4. Po3paxyHOK OCBITJIIOBAJILHOT MEPEX1 00’ €KTY 3T1JIHO 3 BApIaHTOM 3aBJaHHS.

5. Po3paxyHok mMaricTpaibHOT Mepeki 00’ €KTY 3TiHO 3 BaplaHTOM 3aBJIaHHS.

6. IlepeBipka BIAMOBIAHOCTI BUMOTaM HOPM €JIEKTpOooOIaHaHHs 00’ €KTY 3riAHO
3 BapiaHTOM 3aBJIaHHS.

OO6csar kypcoBoi pobotu moBuHeH cTaHoBUTH 20-30 cropiHok. [lomyckaeTbes
BUKOHYBATH SIK PYKONMCHHUM IIUISIXOM, Tak 1 Ha komn totepi. [Ipu BuKoHaHH1 poOOTH B
TEKCTOBUX pEJAKTOpax A0 TEKCTY MPOEKTY Mpel sIBISIOTHCS HACTYIHI BUMOTH: MIpUPT
Times New Roman; keremp-14; a63am-1,25cm, iaTepBanr — 1,5. Kpim Toro, mo
JPYKOBaHO1 pOOOTH HEOOX1THO JT0JaBaTH JUCK 3 BUXITHUMU (paitiaMu.

PexomenoBaHa cTpyKTypa 3MICTy KypCcOBOi poOOTH:

Berym.

Po3aia 1. AHaui3 moxkeskHoi HeOe3MeKH Ta MOKJIUBHUX JIKepeJ 3anajieHHs.

1.1. KopoTkwuii oluc TEXHOJIOTIYHOTO MPOIIECY.

1.2. BuznaueHHs (i3uK0O-XIMIYHUX BIACTUBOCTEH PEYOBUHHU, 1110 00EPTAIOTHCS B
BUPOOHUIITBI.

1.3. Busznauenns it oorpynTyBanss kinacy 3ouu 1o [1BE.

1.4. Buznauenns kareropii i rpynu BUOyxoHeOe3MeuHOo1 CyMIIII.

Po3ais 2. OCHOBHI BUMOIr HOPMATHBHMX IOKYMEHTIB €JIeKTPO00JIaIHAHHS
Ha 00’€KTI 3riIHO 3 BapiaHTOM 3aB/JaHHS.

2.1. Bumoru 10 €J1eKTpOJIBUTYHIB.

2.2. Bumoru 110 eNeKTpUYHUX anaparis 1 MPUIaIiB.

2.3. Bumoru 110 e1eKTpUYHUX CBITUIILHUKIB.

2.4. Bumoru 10 eneKTpOnpoOBOIKH i KaOeIbHUX JIIHIHN.

Po3aia 3. TensioBuii po3paxyHoK CHJI0BOI MepeKi.

Po3nin 4. TenyioBuii po3paxyHoOK OCBITJIIOBAJBHOI MepeKi.

Po3ain 5. Po3paxyHok MaricTpajbHOI MepeskKi JKUBJICHHS.

Po3nin 6. BUCHOBOK PO BiANOBIAHICTH 3a1IP0EKTOBAHOI 0
€JIEKTPOYCTATKYBAHHA BUMOram noxe:xHoi oesnexku, [IBE Ta ITYE.

Cuucok Jiteparypu

Bukonanns 1 Ta 2 po3auny KypcoBoi poOOTH mepegdavae caMOCTiHHE
OTIpAITIOBaHHS KypCaHTaMH Ta CTYJACHTAMH HOPMAaTHBHHMX JIOKYMEHTIB Ta JOBiJIKOBOI
JITEpaTypu A 33JaHOTO TEXHOJOTIYHOTO TMPOLECY 3TiTHO 3 BapilaHTOM 3aBJIaHHS.
[TocniioBHICTh BUKOHAHHS 3-6 pO3/111B HABOJIUTHCS JJajll B METOJIUUYHHUX BKa31BKax.



Po3ais 2 Po3paxyHok Ta BUOIp anapartiB 3aXHCTY eJ1eKTPOMepek

2.1. 3acanvna ingpopmauia npo aeapiiini pexcumu pooomu e1eKmpomepedic.

Cmpymosi nepesanmadsicenHsi — BUJ aBapiiHOTO PEKUMY, 1110 BUHUKAE BHACIIIOK
NIJKIIOYEHHS 10 CTPYMONPOBIAHUKIB CIIOXKWBayiB, HOMIHAJIBHUI CTPpyM SKHUX
TIEPEBUIILYE TOMYCTUMHUH (32 yMOBaMH HArpiBaHHs) AJIsl TAHOTO Tiepepi3zy MpoBiTHUKA [2].

HeOe3neka nepeHaBaHTaXEHHS TaKOX  IOSICHIOETbCS — TEIUIOBOKO  JIIEIO
CNEKTPUYHOTO CTPYMY, KIJbKICHA CTOpPOHA SIKOTO BHPAXKAETHCS 3aKOHOM JKOyms-
Jlenuia. 3a 3HaYHOIO BEJIMYMHOIO MEPEBAHTAKEHHS TPUBAIICTh aBapiitHOTO peKumMy (110
CTpAaIlfOBAaHHS TPHUJIAIIB 3aXUCTy ab0 TEeperopaHHs KWIM IPOBOJIY) MOXE OyTH
CYMIpHUM 3 TPUBATICTIO KOPOTKOT'O 3aMHUKaHHSI.

CTpyMOBI IEPEBAHTAKECHHSI TAKOK BUHUKAIOTH 13-32 MEXaHIYHHUX MEPEBAaHTAKEHB
Ha BaJly eJEKTPOJBHUTYHIB, HEMOoBHOGA3HMX (3a BTpaTOr OJHIET (a3u) pPEeKUMIB
ACMHXPOHHMX JBUTYHIB Ta Y€pe3 3HIKCHHS HAIIPYTH B MEPEXK1 KUBJICHHS.

CTpyMOBI niepeBaHTaXEHHSI, SIK YK€ B1IMI4alIOCh BUIIE, MPU3BOASTH A0 CTAPIHHS
Ta TICyBaHHS 130ysiLii TpoBOAIB. Tak, HaNpHUKIal, MEPEBAHTAXKEHHS MPOBOIIB 3
i30Js11i€r0 Kitacy A (TpaHWYHA JOMyCTUMa TemiepaTypa Matepiany i3omsiii — 105°C),
Ha 25% ckopodye TepMiH CIykOu ix mpuOau3HO a0 3-5 MicAiiB (3aMICTh CEPETHBO
craructuuHux 20 pokiB), a mepeBaHTaxeHHs Ha 50% mpuU3BOAATH A0 HEMPUIATHOCTI
MPOBOAY MPOTSITOM JACKITLKOX TOJIMH.

B3arani, nonmyckaetbcs HarpiBaHHs mnpoBoAiB Ha 40°C Bume TteMmnepaTypu
HaBKOJIMIIHBOIO CEPE/IOBUINA, sKa 3a3BUYail mpuiiMaeThes piBHOWO 25°C. 3a Takum
HarpiBaHHsM 3a0€3MeuyeThCs JOBrOTpUBAJIa EKCIUTyarTalis NpoBOAiB. Sk  yxe
BIIMI4aJIOCh, MPU HarpiBaHHi NpoBoAiB 10 48°C CTpOK CIy:KOU 130JIA1[1T CKOPOUYETHCS
HAIOJIOBMHY, a mpu HarpiBanHl g0 64°C — B 8 pasiB. CTpok CiyxOu 1305s111i
enekTpoaBuryHiB npu temmeparypi 100°C ckimamae 15-20 pokiB, a mMiABUIICHHS
temreparypu 10 150°C ckopouye 1Lel CTpOK 10 JEKUIBKOX MICALIB, a BCE L€ B
pe3ynabTaTi Bele 10 BEIMKUX BUAATKIB HAa PEMOHTH €JIEKTPOJBUTYHIB 1 3aMiHy
MOIIKOKEHUX OOMOTOK.

JI1s1 BUSIBICHHSI CTPYMIB TIEPEBAHTAXXEHHS MPU OOCTEKEHHI €JICKTPOYCTAHOBOK,
MEpex, anapaTiB 1 eNEKTPUYHUX MAIlIMH BUKOPUCTOBYIOThH JI€KUIbKa crioco0iB. Pobounii
CTPyM B HABaHTaXXEHHI BUMIPIOETHCS aMIIEPMETPOM, SIKMI BMHUKAETHCS HA IMOYATKY
TUISTHKA KOJIa, IO AOCHIKYyeThes. llell cTpyM TOPIBHIOETHCS 3 JOMYCTUMOIO 3a
HOpMOIO BenanuuHOowo. Ilpote, 3a muM cnocoOoM HEOOXiAHO pO3ipBaTH KOJIO MAJis
THMYaCOBOTO BMUKAHHSI aMIIEPMETPa, 1110 HE 3aBKIU MOKIIUBO.

BenuuuHy 3MIHHOTO CTpyMy 3pYYHO BHMIPIOBATH €JIEKTPOBUMIPIOBAIbHUMU
kiimamu (Hanpukiag 1[-91). Benuuuny cumm cTpymMy MoKHA BU3HAYUTH 1 €MITIPUYHO,
SKIO BIJIOM1 Hampyra 1 3arajibHa MOTY)KHICTb CIIOKHMBAYiB, II0 BBIMKHEHI Ha JaHIN
IUISHIN KOJIA.

Bennunna pobodoro ctpymy, 4, BU3HAYAETHCS 3a HACTYITHAMH (bopMynaMI/I

- B MEpeXax IMOCTIIHOrO CTpyMYy 1 OCBITIIOBAJIbHIA MeEpexi OIHO(Pa3HOro

3MIHHOTO CTPYMY: sp 108

b= @

- B OCBITJIIOBAJILHUX Mepekax Tpru(}hazHOro 3MiHHOTO CTPyMY:
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Ko — KoediieHT 0HOYACHOCTI, IO 3aJICKHUTh Bl KITBKOCTI CTPYMOTPUMAYIB,

CTETICHI 1X 3aBaHTaXKECHHSI, OAHOYACHOCTI X POOOTH.
Tak, HanpUKJIIAI:

YHCJIO CTPYMOIIpHitMayiB

(IBUTYHIB) Koedimient ogaouacHocTi (Ko)
2 0.85
3 0.80
4-5 0.75
6-7 0.7
8-10 0.65

[lepeBaHTaxXeHHsS ENEKTPUYHMX MEPEXK, MAIIMH 1 amapaTriB MOXKHa TaKOX
BU3HAUMUTH, 3aMIpHUBIIM iX TeMIEparypy Ta TMOpIBHABIIM 1i 3 MaKCUMaJIbHO
JOIYCTUMOIO. 3 LI€I0 METOI0 BUKOPUCTOBYIOTH TEPMOMETPH, TEPMOIIAPH 1 PI3HOMAHITHI
1HIUKATOPH.

BaxxyimBuM 3ax0/I0M II0A0 TMOMEPEHKEHHS MPOOOI0 130JIAIi1 1 KOHTPOJIO 3a i
CTaHOM € TIEpEeBIpKa OIMOPY 130JIAIi1 MPOBOIIB, sIKa TOBUHHA IPOBOIUTHCS OJUH pa3 Ha
pIK 3rigHO 3 IMJIaHaMH NpodiTakTHUYHO-TIonepemKyBanbHux pemonTiB (III1P). Omip
130711111 BUMIPIOETBCSI B Mepexkax 3 Hampyrow o 10008 meraommerpom Ha 500 a6o
1000B. Bennuuna omopy i3osisii nopuaHa 6yt HE MEHIIOIO Hix 0.5 MOm.



2.2. Po3paxyHok 3axucmy eineKmpomepedrc niaasKumu 3anodixncHuKamu

Ha ginsHi mepexi, e nepeadadyeHo BCTAaHOBJICHHS 3al00DKHUKIB, 32 BIIOMUMUA
BEJIMYMHAMU HAaBaHTaXEHb (IOTY)KHOCTEH) pO3paxoBYIOTh pPoOOYl (HOMIHAJbHI)
I 0. (., ) 1 Makcumanbhi ctpymu 1, - (1-5).

[Tpu po3paxyHkax Tpeba MaTu Ha yBa3si, 1110 JJi1 BUOyxoHeoe3neunux 308 (BH3):

I, =1,251,,;

Hom

Makc

3a BIIOMUMH JaHUMH POOOYMX Ta MAKCUMAJIbHUX CTPYMIB BU3HAYAETHCS
HOMIHAJIBHUM CTPYM IJIaBKOi BCTaBKH | 3aro01>KHUKA; 32 YMOBHU:

I @7

HOM.6CH. Po6.makc
HominanbHMii CTpyM TUTaBKOi BCTaBKH, IO 3aXUINA€ BIATATYKEHHS 10
ACUHXPOHHOI'0 JIBUTYHA BiJl KOPOTKOTO 3aMUKaHHsI, BUOMPAETHCS 3a (POPMYIIOH0:

HOM.6CM.

I 1 Makc T HycK .
’

HOM.6Ccm. a a (6)

ne 1. —MakcuManbHui a60 MyCKOBHI CTPYM aCMHXPOHHOT'O JIBUTYHA,
l =1 =1 0o

Makc nyck Hom i

Je o, — KpaTHiCTI) ITYCKOBOI'O CTPYMY ACHMHXPOHHOT'O JABUI'YHA, BU3HAYA€CTHCA 3a

fioro macrmopTHUMHY JaHUMH (3a3BHyaii o, = (5-6)1 ,);

a — xoedilieHT, MO 3a0e3Mevye HeCTIPalIOBaHHs 3all001KHUKA TIPHU MPOTIKaHHI
110 HbOMY ITycKoBoOro crpymy (1,5E5)c.

Bemuunna  koedimieHTa @ 3aJ€KWTh Bl TUNY  3amOODKHHMKA, IO
BUKOPHUCTOBYETHCS, T YMOB ITYCKY aCHHXPOHHOTO JIBUTYHA.

Hnst Gesinepuiitaux 3anooikaukiB tumy I[1H-2, HIIH (mamuB. Ta6mn./.3.3) 1
HOPMAaJIbHUX YMOBaX MYCKY KOeQillieHT d MNPUHMAIOTh PIBHUM 2,5, a 32 TSHDKKUX YMOB
nycKy (HampuKJiaa, 3 HABAaHTAKEHHSM Ha Baiy) — 1,0.

Jns manoinepuiitHux 3ano0ikHUKIB Ty [1P2 (nuB. Ta6./1.3.2) 1 HOpManbHUX
pexXuMax Mycky Koe(Iili€eHT a JOPIBHIOE 3, a 32 TSHKKUX YMOB MYCKY — 2.

Skmo y Mepexi, IO pO3paxOBYEThCS, BBIMKHYTa TIpyla JBUTYHIB, IO
CKJIQIAE€THCS 13 N JIBUTYHIB, TO MaKchaannfl_lmpyM BU3HAYAETHCS 32 (HOPMYIIOHO:

[‘lfldk‘C‘.l’l. = In.MaKc + DOZIHO,M (7)
1
ne I, .. — IyCKOBUH CTpyM HaiO1IbIIOr0 MO MOTYKHOCTI IBUT'YHA J1aHOI IPYIIH;
n-1
)y ..., —cyMa HOMiHaNIBHMX CTPYMiIB CHOKMBAuiB AaHOi IPYIH, IO MPUETHAHI
1

710 MepexKi, 0€3 ypaxyBaHHs CTPyMY ABUTYHA, SIKUH Ma€ HalOUIbLINI IIYCKOBHUI CTPYyM.
3a manumMu po3paxyHkiB 3a TaOmumsamu J1.3.1, [.3.2, [.3.3 BuOMparOTh THII
3alo0KHMKAa 1 HOMIHaJIbHI CTPYMHM IUIABKUX BCTaBOK 3 HaWOMMKYUMH 0
PO3paxXyHKOBUX CTaHAAPTHUMU 3HAUECHHSIMH.
[ligpaxoBaHa 1 BMOpaHa TakMM YMHOM IUIaBKa BCTAaBKa HE 3aXHUILAE Mepepi3
NPOBOJY BIATATYKCHHsI BiJ TepEeBaHTAKEHHS, MPOTE TOBUHHO JOTPUMYBATHCS
CI1BBITHOIICHHS



llOM ecm. . 31 . (8)
ae [, — NOBrOTPMBAIUM JOIYCTMMUM CTPYM JUIS JTAHOTO IIEPEPI3y MPOBIIHUKA,
110 >KUBUTh HaBaHTAXECHHS, BU3HAYAEThCA 3a qoaaTkamu 2.1 Tabmmmi [ 2.1, /1 2.2.

Sxmo HepiBHICTh (8) HEAOTpUMAaHA, TO HEOOXITHO 30UIBIIMTH Mepepi3 M0
HEOOX1THOTO 3HAYEHHSI, TPU IbOMY CTPYM IJIABKOT BCTABKH 30€pIiraeThCsl MOMEPEIHIM.

3apaya 1. Big TpanchopmaTopHOi MmiACTaHIi 3 HOMIHAJIBHOI HAMpyrow Ha
HU3bKIM  cTopoHi  380/220B  mpoknazeHa  eNeKTpUYHAa  MEpexa  KUBJICHHS
eIeKTPOOo0IaJHaHHI MeXaHOpeMOHTHOT 0 11exy (Puc.1).

380/220B
sl FU7CI51 (3x25)+1x16
T | T 7
s
s [ tA2250 | | |
| lnnecr=120A | | I
' PLL1 | | | PLL2
— __._.q.____ L ===
FU1 FU2 FU3 [IFU FUS FUG6
HMH60 HI']H60|: MH2- 100 |[HNH- HHH-GO[ HFIH-60|:
locr=35A 1 lacr=60AH[ lsc=100A 1[;E0= M7 lecr=60A ' i =60A
%l | | Zl=60A] ol I
I I
=< ) ol _% Dy
o I | )
ol | | | H| 5 BliNME-232| =]
MME-232 | | ZIDA TJreH-2 |l
TPH-25 =|l | @1|332; Al
cll | BT c||
® ®
P1=7kBT Poce.1=20kBT P2=14kBT P3=10kBT Poc:2=30kBT

Puc.1. Cxema mepexi xK1BJICHHSA

XapakTepUCTUKa aCHHXPOHHUX KOPOTKO3aMKHEHUX €JIEKTPOBUTYHIB

Howmep enextponBuryna
XapakTeprucTUKa M, M, M,
[TotyxHicts P, xBm 7 14 10
KparHicTh IycKOBOTO CTpyMy O, 55 50 55
KoedimienT kopucHoi ii N 0,82 0,85 0,87
KoedirieHT moTy>kHOCT1 COSP 0,9 0,88 0,92
KoeirieHT 3aBaHTaXEHHS ! | 1,0 0,8 0,9

EnextpoaBuryHu, 1o 300pakeHi Ha cxemi 1 B TaOJHIIl J0 3a/1a4l — ACHHXPOHHI 3
KOPOTKO3aMKHEHHM POTOPOM, OCBITIIOBAIbHE HABAHTAKCHHS — CUMETPUYHE. Mepexy
nepeaoaueHo BUKOHATH

1. Big muH TII no mutka PI1 — dyoTHpuKUILHUM KabesleM 3 MiTHUMHU KUJIaMU,
MIPOKJIAJICHUM B T171031;

2. Big mutka PII1 mo mutka P2 npoBoaoM y razoBux TpyOax;



3. BCl 1HII MeEpexi — 130JbOBAaHUM IIPOBOJOM IO CTiHAX 1 creii (BIAKpUTA
MIPOBO/IKA).

OcBITIIOBaNIbHE HABaHTAXEHHA IepuIoi rpynu Jjgamn P, , = 20xBm, Ipyroi
rpyna P, , = 30kBm . HeoOximHO po3paxyBaTh 1 MIIIOpaTH IUIaBKI BCTaBKU

0
3aro01>KHUKIB 1 BUOpaTH HEOOX1AH1 NIEpepi3u MPOBOIIB 1 KaOEIIiB.

[Tpu po3paxyHkax HEOOXITHO BpaXOBYBAaTH, 1110 €JIEKTPOABUTYH M1 Moxe OyTu
NEePEBAHTAXKEHUM.

Po3B’a3aHHs.

1. EnextponBuryH 1.

HominanpHut cTpyM IBUTYHA

s

7-103
Ilel = = =l414A
J3U,,, -n-cosep  /3-380-0,82-0,9
Busnauaemo cTpyMm miaBKOi BCTaBKU 3ar1001KHUKA.
| puLp e el 14455 g0
nu.ecm. 2’5 2’5 2’5

Bubupaemo 3anob6ixuuk tuny HITH-60M, ctpym miaBkoi BcTaBku 354 (IuB.
tabmn. J[.3.3). ¥V 3B’A3Ky 3 THM, IO €JIEKTPOABUIYH | Moxke OyTH NEepeBAHTAKEHUM,
MPOBOJKA JI0 HHOTO TIOBMHHA OyTH 3aXWIIEHa BiJ CTPyMiB TepeBaHTaXEHHS. Tomi
JIOBTOTPUBAIIAIN JOIyCTUMUI CTpyM EIIEKTPOITPOBOJIKH
l,,, =1,25I =1,25-31,6 =44 4. 3a nogatkamu 2 Tabn. /2.2 BuOGupaeMo mepepi3

kunmi npoBoay S =6mm? (I, =504 ). IlpuiitMaeMo 10 NPOKJIagaHHs MPOBi MapKu

niecm.

[1B1: ¢a3ui npoBoau nepepizoM S = 6ym?, a Helrpanbuuii S = 4.
[lepeBipsiemo BuOpaHuii mepepi3 Ha 3aXUCT BiJl KOPOTKOTO 3aMUKAHHS:

Im.ecm. 31()017.;
35<3-50;
35 <150.
2. EnexrpoaBurys 2.
p yH 14 -10°
| - = 28,34
HOM. 1’73 .380 2%85 . 0,88
| Fua ™ 5664
nu.ecm 2,5

3 ypaxyBaHHSM Koe(dillieHTa 3aBaHTaKEHHS CTPYM
l,, =08-1,,,=08-283=2264

HOM.

Bubupaemo 3anmo6ixuuk iy HITH60M (Tab6u. /1.3.3), cTpym miiaBkoi BCTaBKU
I =604 .

" 3a cnoxuBumM ctpymoMm (Tab6m.JI2.2) BH3HAuaeMoO Tmepepi3 JKWI MPOBOAY
S=2MM2(|O =264).

n.
[Tpuitmaemo no mpoxnananus nposin mapku [IB1: ¢dasni mpoBoau mepepizom
S = 2um?, neiirpansauit S =1,5mm?
[lepeBipsiemo BuOpaHuii mepepi3 Ha 3aXUCT BiJl CTPYMIB KOPOTKOT'O 3aMUKAHHS:
I 3l

ni.ecm. oon.!
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60 < 3- 26;

60 < 78.
3. Enexrponsurys 3.
P . 10-10°
| .= =194
s 1,73-380-0,87-0,92
|, =09, = 0,95-159 =174
| FUSE T T 4174
nit.ecm. 2’5
Bubupaemo 3anob6ixxuuk tuny HITH60H (Ta6a. [1.3.3), ctpyMm miaBkoi BCTaBKU

=604 .

Bubupaemo nepepi3 xunu npoBoxy (Ta6m. J12.2) S = 2um? (1, =264).

[Tpuitmaemo mo mpoxmananus nposin mapku [IB1: ¢da3ni mpoBoam mepepizom
S = 2um?, neitrpansauit S =1,5mum?

[lepeBipsiemo BUOpaHuii epepi3 Ha 3aXUCT Bl KOPOTKOTO 3aMHUKAHHS

Im.ecm. 3'()011.;
601 3- 26;
601 78.
4. OcsiTmoBanbHa diHiA 1, P, , = 20kBm .
Po6ounii ctpym
20-10°

| | ————=304
P 1,73-380
Bubupaemo 3anobixxauk tuny HITH60, | FU, = 35A.

Bubupaemo nepepis xumm nmposoay S = 2,5mm? (Ta6n.J12.2) (I

nir.ecm

=304).

oon.

[TpuitMaeMo 10 npoKiaganus nposig mapku I1B1: S = 2,5mm?

[lepeBipsiemo BUOpaHuii epepi3 Ha 3aXUCT BiJ KOPOTKOTO 3aMUKAHHSI.
I 3l

ni.ecm. oon.!

35<3-30;
30<90.
5. OcsiTimoBainbHa JiHig 2, P, = 30xBm .
3

0c6.2

| ,=————-=454
7 1,73-380
Bubupaemo 3anobixuauk tuny HITH60, 1 . FU 6 = 60A.

=504 ).

[MpuitMaemo 10 pokiaganss mposix Mapku [IB1: S = 6mm?.
[lepeBipsiemo BuOpaHuii epepi3 Ha 3aXUCT BiJ KOPOTKOTO 3aMUKAHHSI.
I 3

ni.ecm. oon.!

60 < 3-50;

60 < 150.
6. [Ipoxmnananns B razoBux Tpyodax mix PII1 1 PIII2.
Pobouuii ctpym JiHii:

ITepepis xun nmposoay 6am? (|

oon.
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I w2t Lys+1,,=22,6+17+45=84,64
3a poOourM CTpyMOM BHOMpAEMO TEpepi3 KW MPOBOAY (3 ypaxyBaHHSM, IO
YOTHPH KUK OYIyTh TPOKIIaeHi B oaHii Tpy6i, Taobm. 12.2) S =25mm? (1,, =904 ).
Jna  BuOoOpy CTpyMy IUIaBKOi BCTaBKM  3alOODKHMKA, PO3PAXOBYEMO
MaKCUMAJIbHUH CTPYM JIiHIi:

e = Losso + L ppa +1,, =28,3-5+17+45=2044

| Fuse® -eisa

nit.ecm. 2’5
Bubupaemo 3ano6ixuuk tumy [TH2-100, | =100A (Tabxn. 1.3.3).
[lepeBipka Ha it0 CTPyMiB KOPOTKOT'O 3aMHUKAHHS:
I 3

ni.ecm. oon.!

100 < 3- 90;
100 < 270.

[Mpuitmaemo 10 mnpoknamgands mnpoBoau Mapku [IB1: dasui S =25mum?,

poob. = Icn

ni.ecm

HelTpanbHuit — 16mm? .

7. Marictpansuuit kabenb xuBnenns Bix TII go PII1:

Po6ountii CTpyM MaricTpali: [po6.=Ko(IM 1+Iciu+Icnz+Ipl+Ip2)=
=0,9(14,4+22,6+17+30+45) = 116A;

Makcumanbuauii ctpym Marictpaini: Imake=Inr+Ko(IH1+lcmz+Ipl+Ip2)=

=28,3 5+0,9(14,4+17+30+45)=238A.

Bubupaemo mnepepi3 w1 kadesis 3 ypaxyBaHHSIM, 10 KaOenb (TPhOXKUIbHUMN)
Oyne npoknanaeno B 3emii (Ta6m.J12.3), S = 25mum?

I( Idon. :2]3580A )'
| FU7= "o =% _o5y,
nu.ecm. 2’5 2’5

Bubupaemo 3ano6ixkuuk tumry [TH-250, |

[lepeBipka Ha Ait0 CTPYMIB KOPOTKOTO 3aMHUKaHHS:
I 3l

n.ecm. oon.!

120 < 3-150.
Bubupaemo amst npoknananus kabenb mapku Cb nepepizom 1(3*25).

=120 A 3a yMOBH CEJIEKTUBHOCTI.

nir.ecm

2.3. Po3paxyH01< 3axucmy aemomamudnumu eumuKkauanu

[Tpu BUOOpP1 aBTOMAaTUYHUX BUMUKAYIB JIJISl 3aXUCTY €JIEKTPOYCTAaHOBOK MEPEexKi
YKUBJICHHS B1J] KOPOTKUX 3aMHUKaHb 1 IEPEBAHTAKEHb HEOOX1THO JOTPUMATH PSIT BUMOT:

1. HomiHanbHa Hampyra aBTOMaTHYHOTO BUMHKada HE MOBHHHA OyTH HMKYE
HOMIHAJIbHOI HAIIPYTH MEPEKi >KUBJIeHHS U TOOTO:

HOM O

Uasm.su,u. UHOM. (9)

2. 3a CBO€I0 BUMHUKAIOYOK 3IaTHICTIO KOHTAKTHA CHUCTEMa BHMHKauda [MOBHUHHA
OyTH CIPOMOXKHOIO BHUTPHUMATH MAaKCHMalbHI CTPYMH KOPOTKOTO 3aMUKaHHS, SKi

12



MOXYTh BUHHKHYTH Ha TUISHI, IO 3aXuIiaeThes. LI BUMora s OCBITIIOBAIbHUX i
EXOBUX cuiioBUX Mepex Hampyroro a0 10008 3a3Buuail BUKOHYETHCS, SKIIO |

HOM
aBTOMATHYHOI'O0 BUMHKaya OLbIIa 32 HOMIHAJIbHUNA CTPYM HAaBaHTAKEHHSL.

| | (10)

asm.eum. HOM.HA8B.

3. PoOoumii MakcUMalpHUI CTpyM HaBaHTaXeHHS | HE TIOBHHEH

pob6 . maxc

NEPEBUIIYBaTH  HOMIHAJIBHMA ~ CTpyM  TEIIOBOro  poswimmosasa I, ... a
MaKCUMaJIbHUH JOYCTUMUM CTpyM AJIsl IPOBIJHUKIB, 110 3aXUIIAIOTECS, | = TOBUHEH
OyTH MEHIIUM HIXK CTPYM CHPAIIOBaHHSA €JIEKTPOMAarHiTHOIO po3yimumosaya | :
lmens K L e (11)
|, aK -1 . (12)

ne K, — koediuieHT 3anacy, piBHui 1,25;

K, — Koe]illeHT HaIIHHOCTI, MpUuiMaeThCs piBHUM 1,25,

B OinbmiocTi BUMAAKIB  €IEKTPOYCTAHOBKH 3aXHUINAIOTHCS SK BT CTPYMIB
KOPOTKOTr'0 3aMHUKaHHs, TaK 1 BiJl CTPyMiB MepeBaHTaXeHHA. /{711 IbOr0 CITiBBIIHOIICHHS

MDK JIOBFOTPUBAIMM JOIIYCTUMHM CTPYMOM HAaBaHTaKEHHSA | IIPOBOAIB MEPEKI

JKUBJICHHS 1 CTPYMOM BCTaBKH amapara 3aXWCTy IMOBHHHE 3aJ0BOJBHSATH HACTYIHI
YMOBH:

JUIT  aBTOMAaTUYHMX BHUMHKAYiB, 1[0 MAalTh TIIBKA  E€JIEKTPOMArHiTHI
pO3UIILIIOBaYl

l,,, /1, 21,25 (13)
JUISl aBTOMATHYHUX BUMHUKAUiB, III0 MAIOTh TEIIJIOB1 PO3UITLIFOBAY1
Idon / IH.m 1 (14)

Skmo mpoBoaka 3axuIleHa TUIBKKA BiJ K.3., TO MOBHHHI OyTH JIOTpUMaHi
HACTYIIHI CITiBBITHOIICHHS:

JUIE  aBTOMAaTUYHUX  BHMHKAJiB, 1[0 MalOTh TUIBKH  CJICKTPOMArHiTHI
PO3UIILIIOBAYI:

l,,/1,, 245, (15)
JUTSl BAMUKAUIB 13 PEryJIhbOBAaHUMU TEIUIOBUMH PO3UITIIIFOBAYAMH:
| /1, B1,25 (16)

JUIS aBTOMAaTUYHUX BUMUKAYiB 3 TEIUIOBUMHU PO3YIILIIOBaYaMU, 10 HE MalOTh
MPUCTPOIB PETYIIOBAHHS CTPYMIB CIIPAIIOBAHHS:
l,,./1,,@81,0. (17)
[Ticns BuOOpy mepepizy KW MPOBITHUKIB HEOOXITHO TMEPEBIPUTH UYTIUBICTH
3aXHCTY 1 i1 CIPOMOKHICTh 3aXUIATH JaHy MEpPEeXKY BiJl HEJOMyCTUMOIO MeperpiBaHHs
npd TEpeBaHTAKEHHSAX 1 K.3. /[l aBTOMaTHYHMX BUMHKAYIB 3 TEIUIOBUMH

PO3UIILIIOBAYaMH YYTJIMBICTh 3aXUCTY MEPEBIPSAIOTH 3 CI1BBIIHOLIECHHSIM:
l.,/1,,@3 (18)

Jlns aBTOMaTMYHMX BHMHKAYIB 13 €JIEKTPOMArHITHUMH pO3YIIIIOBAaYaMU 1

HOMIHAJIbHUM cTpyMoM 10 1004 1110 mepeBipKky BUKOHYIOTH 3a (hopmyioro [14].
../1,01,4 (19)

ne I~ — CTpyM KOPOTKOTO 3aMHUKaHHS B KIHI JUISTHKH, SIKY 3aXUINa€ JaHUN

K.3.

BHUMMHKAaY.
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Bupn K.3. 114 BU3HA4YEHHS CTpyMy [, O€pyThb Takui, IIpU IKOMY LIEH CTPyM Mae

HalMEHIIIE 3HAYCHHs, TOOTO YaCTIillleé BCHOTO II€ CTPYM OIHO(A3ZHOTO KOPOTKOTO
3aMHUKaHHS.

Po3paxyHKkn IOKa3ylOThb, IO 3 JOCTaTHBOK JUIA IPAaKTUKH TOYHICTIO [ |
npuiiMaroTh (10-11) kpaTHUM 3HAYCHHSM IO BiJHOIICHHIO JIO HOMIHAJIBLHOTO CTPYMY
HaBaHTXCHHS JUITHKA MEPEXKi, 10 3aXUIAETHCS, TOOTO:

l,,B(10-11)],

(20)

3agaua 2. PospaxyBatu HEOOXiHI TapaMeTpd Ta BUOpAaTH aBTOMATUYHUU
BUMUKa4y, 3aMicTh 3amoOikHuka FUIl s 3axucTy AUISIHKM KOJIa aCHHXPOHHOTI'O
neuryna M1 Big kopoTkux 3amukanb (Puc.1).

Po3B’s13aHHsL.

1. 3a monepenHiMU po3paxyHKaMH JJIsi aCHHXPOHHOTO JBUT'YHA MOTYXHICTIO
7 kBm (nuB. 3amaua 1., puc 1): HOMIHanbHMN cTpyM JaBUTYHA luow = 14,44,
MaKCUMaIbHUHN CTPYM Iyaxc=lwow ‘Ki = 14,4-5,5=804; noBrorpuBaiuii JomycTUMUN CTpyM
BHOPAHOI €JIEKTPOINPOBOIKH MEPEPi3oM 6 MM l,on=504.

2. BuzHauaeMo CTpyM €JEKTPOMArHiTHOTO pPO3YIIIOBadya ley aBTOMAaTHYHOTO
BUMUKaua 3a ¢popmyioro (12):

| 1k -l =12580=1004.

3. 3a tabmuuero /[.8.1 Bubmpaemo aBromaTnuHmii Bumukad tumy A3114/5 13
napaMeTpamu:

Maxke

lion= 1004, lev= 1004.
4. TlepeBipsieMO YYTJIMBICTh 3aXHCTy aBTOMaTHYHOIO BUMHKaya BiJl KOPOTKHX
3aMHKaHb, popmyna 19:

em

101, 10144 1 44114

100 100
YMOBa BUKOHYETBCSI.
5. 3rigHo 3 ¢opmynoro (15) mas aBTOMaTMYHHUX BUMHKAYiB, 110 MalOTh
TIIbKY €JIEKTPOMAarHiTHI pO34iIlitoBayl, MOBUHHA BUKOHYBATHUCS YMOBA:

LYRPY:
don

SN IPY:
500

YMOBa BUKOHYETBCSI.

6. Takum guHOM 3aMicTh 3amoOixkaNKa FU1 (Puc. 1) mns 3axucty asuryna
M1 BiJg KOPOTKHMX 3aMUKaHb BUOMPAEMO aBTOMATUYHUI BuMuKau tuiry A3414/5 3
HOMIHaNbHUM cTpyMOoM 1004 1 HOMIHaJIBHUM CTPYMOM €JIEKTPOMArHiTHOIO
po3uirmoBana Takox 1004.

14



3agaua 3. Mepexa ociTiienHsa Hanpyrowo 2208 (Puc.2) cknamaeTscst 13 TppoX
rpyn cBitwieHuKiB EL1, EL2, EL3 3 BiAmoBimHUMU HaBaHTKEHHSAMU P; =5 ,4xBm ,
Py = 6xkBm, P3 =3,6xBm.

Mepexa moBuHHA OyTH 3aXUILEHA TUIBKU BIJl CTPYMIB KOPOTKOI'O 3aMHUKaHHS
aBTOMATHYHUMHU BUMUKAUYAMH.

Po3spaxyBatu Ta BHOpaTd BIANOBIIHI amapaTd 3aXHCTy Ta MapKy 1 mepepi3

YKUBHJIBHUX TIPOBITHUKIB.
ACPB 1(3x16+1x10)

i
il A3113
SF4| 2 1.om=100A

: |eM.p.=1OOA

2208 IHOM=68A
——pee—e—e—e———— " S —_ o
l | :
sr1l' 4A3113 sr2!' xA3113 sr3!' KA3113
| /~ lvom=100A : luom=100A | /" luom=100A
: lemp.=35A | lemp=35A : lemp.=25A
| I I| &
Ife2 < If
1| —= - 1| =
| < | & |
|| o | o || @
I|E IIE IE
: < : < : <

EL1 P1=54kBTt EL2 P2=6kBT EL3 P3=3,6kBT
11=24 ,5A 12=27,3A 13=16,4A

Puc.2. [IpuHiunoBa enekTpuyHa cXeMa OCBITJIIOBAJILHOI MEpPExK1

Po3B’sa13anHs.
1. Po3paxyHOK poO60ounx (HOMiHAIBHUX) CTPYMiB
a) Hominanpuuii CTpi’M ninii EL1
P.10° 5,4.10°
|l .=t =_ =2454
Uqb 220

0) HominanpHUi CT minii EL2
6-103 Py

IHOMZ =T 5An 27’3A
220

B) HOMiHaJILHSHﬁ ctpyM miHii EL3

| =————=16,44
220

r) 3aralbHUN CTPYM HaBaHTaKCHHS
Lo =1 Lo+ Los+1,..=245+273+16,4=0684.

HOM pob. =1,
2. Bubip aBTOMaTHYHNX BUMHKAiB.
3a HOMIHAJILHOIO HANpyrow U = aBTOMaTHYHI BUMHKaudl MOBUHHI OyTH Oliblie

abo nopiBHroBaTH 2208.

HOM
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OcK1IbKH OCBITIIIOBAJIbHA MEpeKa 3aXHUIINAEThCS TIIBKH BlJ KOPOTKUX 3aMHKaHb,
TO CTPYM €JIEKTPOMArHiTHOTO PO3YiIUIIOBaya armapara 3aXMCTy BU3HAYAETHCS 32 YMOBU
(12):
— ABTromaruuHu# BUMukaud SF1
l,,,11,25-2451 30,64
— ABTOMAaTHYHUM BUMHKa4 SF2
| ,11,25.27.31 344
— ABromarnuHuii BUMukaud SF3
,,011,25.16,41 20,54
— ABTOMAaTHYHUH BUMHKa4d SF4
| ,11,25.687 854
3a Tabmuuero J[. 8.1 BuOMpaemMo aBromaTuuHi BuMHKadl Tumy A3113/1 3

eJIEKTPOMArHITHUM PO3YiTLIIOBAYEM.
SF1-A3113,/11,, =1004 1, ,,. =354;

SF2=A3113,/1 1,,=1004, 1, . =354;
SF3=A3113, /1 1, =1004, I, =254;
SF4=A3113, /1 1, =1004, I, =904.

3. Po3paxyHOoK 1 BuOip >KMBHIILHUX MTPOBOJIIB.
3.1. [IpoBia >kUBHILHOT MEpEXi TPyHH CBITHILHUKIB ELL.
OCKIJIbKH OCBITJIIOBAJIbHA MEpPEXka 3aXUIIAE€THCSA TUIBKH BlJl KOPOTKUX 3aMHKaHb,
TO B pasi 3aXHCTy aBTOMAaTHYHUMH BUMHUKAYaMH 3 €JIEKTPOMArHITHUM PO3UIILIIOBAYEM,
MOBMHHA BUKOHYBATHCS ymMoBa (15)
I 4,51

en. posu. don
Hominansuuii crpym minii EL1 7, = 24,54.
3a tabmunero /[.2.1. BuOMpaeMO TPOBIJ 3 AIIOMIHIEBUMH KHJIAMHU TUIOLICIO
HIOTEPEYHOTO MEPEPI3y CTPYMOBEAYUUX KU TMPOKITAAEHUX BIIKPUTO 3mm? 3 TPHBAJIO

JOILyCTUMOO CHJIOKO CTpyMY |, = 27 4.
CTpym eneKTpomarsitHoro posvimmosada SF1, 1,

I 11 =-120<45

em. posy don 2 7

YMoBa 15 BUKOHY€ETBHCA.
Bubupaemo nposin mapku AINB2(173) — mpoBia 3 amOMiHIEBUMU KHUJIAMHU,

MJIOCKUH 3 PO3JILTEHOIO OCHOBOO Y TOJTIBIHUTXJIOPUIHIM 130JIS1111.

3.2. IIpoBija )XKUBUIILHOT MEPEX1 IPYIU CBITUIBHUKIB EL2.

Hominansuuii crpym ninii EL2 1, = 27,34..

AHAJIOTIYHO 10 MONEPEIHHOr0 BUOMPAEMO MPOBIJ 3 ATOMIHIEBUMHU KUJIAMHU 3
IUTOIIEIO MTOMIEPEYHOro Mepepi3y CTPYMOBEAYIHX KWIT 4yum? 3 TPUBAIO JOMYCTHMOIO
CUJIOIO CTpYyMY |, = 324.

CtpyMm enekrpoMarsitHoro posuirumoBaua SF2=354, Toxi 35/32=1,09<4,5.

Bubupaemo nis npoxnaaku rposig AIIIIB2(1@4 ).

3.3. [IpoBia kuBHILHOT MEpeXi TPyNH CBITHILHUKIB EL3.

HominansHuit ctpym miHii EL3 /3 =16,44.

=354 . OTxe, BITHOIICHHS
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3a tabmuuero JI.2.1. BUOMpaeMo Takui e MPOBIJ 3 ATIOMIHIEBUMHU KUJIAMH 3

IUIOIIEIO TIONEPEYHOro mepepizy S, = 2,5uu? 3 TPHBAIO JOMYCTUMOIO CHIIOK CTPyMY

l,,, = 24 4.

CTpyM €NeKTpOMAarHiTHOrO pO3YiIuloBaya aBTOMAaTHYHOTO BuMHKada SF3
l.., =254.

Bimnomenns 1, .,/ 1,,, =25/24=1,04 <4,5.

Bubupaemo st npokaaku nposig AIITIB2(122,5).

3.4. Kabenb MaricTpaibHOT JTiHi1, 1110 YKUBUTH BC1 TPYIH CBITUJILHUKIB.

HominansHuii CTpyM MaricTpaiabHoOl JHii [, = 684 .

3a Tabmunero J1.2.4. BuOupaemMo kabemb 3 aTIOMIHIEBUMH SKUJIAMHU TIpU
NPOKJIaJaHH1 KaOelto B 3eMJl 3 IUIOLIMHOIO MOIMEPEYHOro Mepepizy CTPYMOBEIYUUX
xuwn S, =16mv® 1 TpuBano gomyctumoro cunoro crpymy 904. 3 ypaxyBaHHAM
koediuienta 0,92 |, =834 (xabenb Oyne YOTUPUKUILHUM).

CTpyM €neKTpOMAarHiTHOro pO3YiIUlioBaya aBTOMAaTHYHOrO BuUMHKada SF4
l.,, =1004.

odon

L, !T,, =100/83=1,2 <4

OcrarouHo BuOMpaeMoO ISl TpOKJIanaHHs B 3emul kabembp mapku ACPBI
(3216 +1710).

3.5. IlepeBipka 4yTAMBOCTI 3aXUCTY 1 1i 3AaTHICTh 3aXUINATU TIJITHKY MEPEX1 B
KOPOTKHUX 3aMHKaHb.

[epeBipKy 4yTIUBOCTI aBTOMAaTHYHUX BUMUKA4iB BUKOHYEMO 3a Brpa3zom (19)

— YyTnuBicTh aBTOMaTHYHOTO BuMKKaya SF1

on

10, _10-245 7 7014

lew 35
— UyTaMBICTh aBTOMaTHYHOTO BUMUKaya SF2

101, _ 10-27,3 _78. 78>14

em. p
— YyTauBICTh aBTOMATUYHOIO BUMUKa4ya SF3

101, _ 10.16,4 _66. 6614

IeM. P 25
— YyTiuBICTh aBTOMATUYHOTO BUMHUKa4a SF4
101,,, _10-68 44

©,6,8>1,4.
eM.py 100

Ax BUAHO 13 pO3paxyHKIB, BUOpaHI aBTOMAaTH4YHI BUMHUKAudl MalOTh JOCTATHHO
BHUCOKY YYTJIMBICTb.

Ha 3aBepiiieHHs BCi pO3paxyHKOBI JaH1 aBTOMAaTHYHUX BUMHUKA4iB Ta BUOpAHUX
MPOBOMIB 1 KabediB 3aHOCUMO J0 MPUHIUIIOBOI €JIEKTPUYHOI CXEMH OCBITIFOBAIBHOI
MepexKl.
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2.4. 3axucm enekmpoosu2ynie 6i0 nepesanmarcenv 3a 00NOMO2010 Meni08uUx peie

ma eubip MazHiMHUX NycKauie

Ak yxe BiIOMO, MarHiTHI MycKayl MPU3HAYE€H1 JUIsl TUCTAHUIMHOTO KEepyBaHHS
Tpu(a3sHUMHU aCHHXPOHHUMU JBUTYHAMM Ta IHIIUMU TpU(Da3HUMHU CTPYMOIIpHUIIMadyaMHu.
[Ipy HasIBHOCTI B KOMIUIEKTI TEIUIOBUX peJie MyCKayl 3aXUIIAI0Th €1eKTPOJBUTYHH BiJ
CTPYMOBHUX IN€peBaHTaXeHb. B TemepiliHiii yac MPOMHUCIOBICTh BUIYCKA€ MAarHiTHI
mycKayl $K y KOMIUIGKTI 3 TEIJIOBUMHU pene, Tak 1 0e3 Hux. [l kepyBaHHS
ACUHXPOHHMMH JIBUTYHAMHU BUKOPHCTOBYIOTh MATrHITHI IyCKadl 3 TEIJIOBUMH peje
tunty PT, mo MmaroTh 3MiHHI HarpiBajibHi €JIEMEHTH 3 YMOBHUMH HOMeEpaMu, SKi
BU3HAYAIOTh CHJIy HOMiHAJIBHOTO CcTpymy ( | ), a B TermoBux perne tumy TPH,
TPII, TPT HOMIHANBHUN CTPYM BKa3yeTbCAd Ha CaMOMY HarpiBajibHOMY €JIEMEHTI (IUB.
Tabn. 1 7.2).

HoMiHanbHui CTpyM TEIUIOBOrO eneMeHTa pene |~ BUOMPAETHCS 32 YMOBH:
I I (21)

worment. © Luow
e 1,
JIOBIOTPUBAIMM JTIOMTYCTUMUM CTPYM ITPOBITHUKIB TIJITHKYA MEPEXKI.

MeTtoauka BUOOPY HarpiBaJIbHOTO €JIEMEHTA TEIJIOBOTO pejie HACTYITHA!

— 3a TOTYXHICTIO JBUTYHa (YM 32 HOMIHAJIBHUM CTPYMOM) Ta JIHIAHOIO
HAIPYrol0 BU3HAYAETHCA MOTPIOHA ,,BeTMYMHA’’ MarHITHOTO MMyCKaya;

— 3a,,BeJIMYMHY’’ MycKaya (SIKIIO B HbOMY HE BKa3aHUU THUI TEIJIOBOTO pesie) B
KaTajorax 4 JOBIIHMKAX 3HAXOASTh HOMEp HarpiBaJIbHOTO €JIEMEHTY, SKUHU BiJIIOBIAE

TaKOMY 3HauYeHHIo |, - 1110 3aJOBOJIbHSIE CITiBBiTHOMIECHHS (21).

HOM.menJ.

— HOMIHAJBHUM CTPYM CTpyMoONpuUiiMaya, IO 3axXUIIA€Tbcsa, abo

,,BeInunHa’’ Mar"iTHOTO MycKayda, K 1 JIeSIKl 1HIII Ba)KJIUBI JaH1 JJIS TOXKEKHOI
Npo(UIAKTUKU B €IEKTPOYCTAaHOBKAX, BIAOOPAaXKEHI B TUIIl IMycKaya, sSIKMi BKa3aHUW Ha
HOro KOpIryci 4 B MacropTi.

BuOupaioTh MarHiTHUM mycKkad 3a CTPyYMOM UM MOTYKHICTIO, SIKYy 3JaTHUMN
KOMYTYBATH LI€H arapar.

B tabmumsx N1 9.1, 11 9.21 ] 9.3 npuBeneHi mani HaOUTBIT PO3MOBCIOIKEHIX
MarHiTHUX ITyCKayiB.
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Honarok 1

MeToan4Hi BKa3iBKM 11010 BUOOPY BapiaHTy i oopMiIeHHS KYPCOBOI

podoru.

1)  Homep BapiaHTy KypcOBOi pOOOTHM BH3HAYAETHCS 3a JOMOMOIOI JIBOX
ocTaHHIX 1u@p mudpy 3aI1KOBOT KHIKKU KypCaHTa Yd CTYJCHTA.

[lepenocranus mudpa mudpy 3a1iKoBOT KHUKKH BU3HAYA€ BapiaHT (HA3BY) LEXY
1010 KypcoBoi poootu (auB. Tadm. J1.1.1);

Ocrannss 1mudpa mudpy 3a1iKOBOI KHUKKA BHU3HAYAE EJIEKTPOOOIaTHAHHS 1
CUJIOBY Ta OCBITJIFOBAJIbHI Mepeki BUOPAHOTO LIEXY.

2)  Bci mo3HauyeHHsS KpECICHb 1 PO3MIPH EJIEMEHTIB EJICKTPHUYHUX CXEM 1
MIPOBOJIOK TMOBWHHI BIJMIOBIJaTH BUMOTaM CTAaHJIAPTY BUKOHAHHS C€JIEKTPUYHUX CXEM 1
npoBoAoK (nuB. JJoxarku, a Takox [1]);

3) TI'padiuna yacThHa KypcoBOi poOOTH MOBHMHHA BiJIOBIIAaTH 3aBIAHHIO 1
CKJIaJaTH J1Ba apKyii KpecieHb popmaty A3 (297x420 mm):

- [Inan po3mileHHs] CUIOBOrO OOJIafHAHHS 1 Tpacu eNEKTPUYHOI MEpexi 3
B1JIOOPKEHHSM Ha KPECJIICHH1 BCIX PO3PaXyHKOBHUX JaHUX;

- [TpunuunoBy cxemy enekTpudHoi Mepexi 380/220 B 3 BigoOpaxeHHsIM Ha
cXeMl BCIX pO3PaxyHKOBUX JIaHUX;

- [Inan po3MilIeHHS OCBITIIOBAIBHOI MEpPEXi 3 BIJIOOpOKEHHAM Ha
KpECIIEHH1 BCIX PO3PaxXyHKOBUX JIaHUX;

- [IpyHUMIIOBY ~ €NEeKTpUYHY  CXEMY  OCBITJIIOBAJIBHOI ~ MEpexi 3
BIJIOOpaKEHHSIM Ha KPECJIEHHI BCIX pO3paXyHKOBHX JaHUX.

ApKyIii KpeclieHHs MOBUHHI MaTH Y IPaBOMY HIDKHBOMY KYT1 OCHOBHUI HAIUC
(IrTaMin) JuIst KpeCIeHb 1 CXEM.
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BapianTu nexy KypcoBoi podoru

BapianT 1

Llex MexaH14HO1 OOPOOKH JIicOMATEPIATIIB.

B mporieci mexaHiuHOT OOpoOKM JlicomMaTepialliB BUIAUISETHCA 3HAUYHA KUIbKICTD
WY, CTPYXKH, TUPCHU Ta 1HIIMX BIAXOAIB, AKI HAKONMHYYIOThCS OL1s BepcTaTiB abo
OC1JIal0Th HA HUX 1 HA KOHCTPYKIIIAX 00JIaHAHHS Ta NMpuMilieHHs. JlepeB’sHuii i, 1o
YTBOPIOETHCS MPU poOOTI BEpCTaTiB, 0COOJIMBO NUTI(DYBATLHUX, 31aTHUIM YTBOPIOBATH B
CyMIIlll 3 TOBITPAM MOXEXKO- Ta BUOyXoHeOe3neuHl cymimi. Temneparypa 3aiiMaHHs

muny 2251 C

4
= I
| . . BO
B50 ']
BB
Bo BO B0 "]
[} ['* Hﬂ K50 K50 AK50 | AK50 | AK50
J: I: Iﬂm ! 4
L | | C ]
5&& a
& ¥ ¥ |a 0w
LPr]
& ®
@ ®
P ]|
O
S [ I
@] ||| ®ply
Z
B
@ )
S

20



BapianT 2

llex makyBaHHS IepeB’ SHUX BUPOOIB.

B 3anexHocTi BiJg THUNY Ta NPU3HAYEHHS JIEPEB’STHUX BHUPOOIB, 32 XapaKTEpOM
TEXHOJOTTYHOTO MPOLECY BUKOPUCTOBYIOTH PI3HI BUAM JaKiB: OITYMHI, MAacCIsHI,
QJIKIHI, @ TAKOXX PI3HOTO BUAY PO3YMHHUKH: allE€TOH, TOIYOJ, CKUMUJAP, YAaUTCHIPUT,
OeH3uH, KCU101 Ta 1H. Marepianu, 110 BHUKOPHUCTOBYIOTHCS Y BUPOOHUIITBI, MArOTh
Temneparypy camosaiimanns He 6inbme 200 2C | Tlapu, 1m0 yTBOpIOIOTE i pe4OBHHH, B

CYMIIIIl 3 TIOBITPSM MOXYTh 3aiiMaTHUCS 32 3HAUHO MEHIITUX TeMIIepaTyp.
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BapianT 3

Lex 36epiranHsi TOTOBUX JIEPEB’ SIHUX BUPOOIB.

["oToBi gepeB’saHI BUPOOM HAAXOASATh Ha CKJIaj, Jie 30epiratoThes B mradensix (3a
iX IpU3HAYCHHSM ) TS TTOAATBIITOTO BUKOPUCTAHHS.

Ha cknani HakonmuuyeThCs BEIMKa KUIbKICTh J€peB’ SHUX MaTepiaiB.
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Bapiant

4

bopomHoMenbHUI 1EX
Texnonoriynuit mporec OOPOITHOMEIBHOIO BHUPOOHHUIITBA XapaKTEPU3YETHCS
MOJXKJIMBICTIO YTBOPEHHS IMHJIOMOBITPSHUX KOHIIEHTpALlM SK BCEpeauHl OOJaJHAHHS,

Tak 1 [103a HUM.

TpancnopryBanHa 1 00poOKka 3€pHAa CYHNPOBOMKYETbCS BUAIICHHAM 3HAYHOI
KUIBKOCTI 3€pHOBOTO T4 MYYHOTO IHITY, SIKa MOKE MEPEXOAUTH Y MIABIIICHUNA CTaH Ta
3aIOBHIOBATH BUIbHUIN MPOCTIP MUJIOMOBITPSHOO CYMIIIIIIIO.
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BapianTt 5

KomnpecopHna cranuist 11 TpancnopTyBaHHs roprouunx razis.(I'T)

B mpomucioBocTi po3MOBCIOKEHHS OTPUMAIM MOPIIHEBI Ta BIJLEHTPOBI
KOMITIPECOPH.

Komnpecopu MmaroTh ckilaHe MacisHe TOCIOJapCTBO, IO BKIIOYAE MACIsHI
HACOCH, CUCTEMY MAaclIONpPOBOIB, MACIIHUM 0Oak, Maci0-0X0JOIKyBalbHI (PUIBTPU Ta
1HII1 npuctpoi. [IpuBoar KOMIPECOPiB — €NEKTPOABUTYHHU.

CrucHenHs 1 TpancnopTyBaHHsl [T XapakTepu3yeTbcs pO3rajy’KEHOI MEpPEkEro
ra3oBUX KOMYHIKallill, BETUKOIO KUJIBKICTIO 3aCyBOK, (DJIaHIIEBUX 3’€JHAHb, HASIBHICTIO
MaCJITHUX CHUCTEM, IO TPAIIOIOTh IMiJi BUCOKMM THCKOM, MOXIUBICTIO yTBOPECHHS
KOHIIEHTpAIII] Ta3y 3 MOBITPSIM.

[Ipu BuTOLI Ta3iB yepe3 (uIaHLEeBl Ta CaJbHUKOBI YIIUIbHEHHS, MOMIKOKEHHAX 1
aBapisix, yTBOPEHHI «MACISHOTO TYMaHy» B MPUMIIIEHHAX KOMIIPECOPHOI MPOTITOM
JEKITIbKOX CEKYH]I MOKYTh YTBOPIOBATHCS HEOE3MEeUH1 KOHIIEHTpAllii ra3iB 1 mapy.
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BapianT 6

Hacocha craniis 3 nepekauyBaHHsI Ha)TOIPOAYKTIB

HaitGinpmr  mommmpenuit  cnoci® — TpaHCHOPTYBaHHA  HAPTOMPOIYKTIB Y
IPOMHUCIIOBOCTI — TN€peKauka Hacocamu. B 3amexXHOCTI BIJl TeMmepaTypu plIOIUHU
HACOCHI CTaHIi{ HOAUIIIOTHCS Ha XONMoAHi (t, B 2508C ) Tarapsyi (t, B2512C ) .

Hacochi craHuii MarTh MiIBUILIEHY HEOE3NeKy, OCKUIbKA nepekauyoTh JI3P y
3HAYHUX KIIBKOCTSX. 3 MPAIOI0YUX HACOCIB BHHUKAIOTH BUTOKH B pasl MOPYIIEHb
FePMETUYHOCT] YIIIJIbHEHb, IMOIIKOJKEHHSIX a0o pyiliHyBaHHs pAetanei. Ll Benuka
KUIBKICTh TOPIOYMX PEYOBUH BUXOJUTH HA30BHI 1 YTBOPIOE TOPIOY1 KOHIIEHTpALlli MapiB
JI3P 3 moBiTpsMm.
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Bapiant 7

EnextpopemonTHHII 11eX 3 (apOyBaIbHOIO TIISTHKOIO Ta BIIIUICHHSM pereHeparii
TpaHC(HOPMATOPHOTO Maca.

EnekrpopeMOHTHHMI ~ 1eX  MIANPUEMCTBA  BUKOHYE  33Jadl  PEMOHTY
€JIEKTPOABUTYHIB Ta 1HIIOr0 o0jagHaHHs Hanpyroro 1o 1000B.

Ho ckiany enextpopemoHTHoro nexy (EPLI) Bxomuth ocHOBHe oOnanHaHHSA 1
JIUISTHKA: PEMOHTY JIBUTYHIB Ta TpaHC(POpPMATOpIB, MPOCOYYBAIbHO-CYIIMIIbHA,
(bapOyBanbHa, CyIIMJIbHA M4, OaJaHCyBaJlbHUN BEpCTAT, BIAJAUICHHS pereHeparii
TpaHC(OPMATOPHOTO Maciia Ta 1HIIII.

VY mpocodyBanbHO-CYIIUIBHUX AUISTHKaX BUKOPHUCTOBYIOTH MPOCOYYBAJIbHI JIAKU 3
OpraHiYHUMH pO3UYMHHHUKAMU. [IpocodeHi JakoM 0OMOTKH JABUTYHIB 1 TpaHC(hOpMATOPIB
BUCYIIYIOTh Y CYIUMJIbHIN €eKTPUYHIN 1Iedi onopy.

Perenepairisi abo ouncTka TpaHcPOpPMATOPHOTO Macia, ke Oylio y BUKOPUCTaHHI,

BUKOHYEThCSl y CHEHIAIbHUX LEeHTpudyrax mnpu Ttemmneparypi Mmacia 45-55 AC

(TemmnepaTypa cnangaxy uucroro cyxoro macia 130-135 BC ). Macno, mo 6yno B
eKCIUTyaTallii, 4yepe3 MOIIKOKEHHS 130J1ii OOMOTOK Ma€ TeMIepaTypy crhajaaxy

50-600C .
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Bapiant 8

baBoBHAHONIPATWIIBHUM LIEX

HebesneunuM cepefoBUIlieM Yy NPUMIIIEHHSAX OaBOBHSHOIPSAIUIBHOTO IIEXY
3a3BUYall SBISIOTHCA: 0ABOBHA, IIO 3HAXOJUTHCS B CTOCAX y PO3IMYIIEHOMY CTaHi 1y
BUTJISIZII HUTOK, MUJI 1 TyX, MAaCTHJIbHE MAacCJIo, AEPEB’siHI 1 KAPTOHHI MY/, BEpEeTeHa Ta
0aBOBHsHI Bi1X0/11. Bcl BOHM JIerKO3altMHUCT1 MaTepiaiu.

[Tonaganns macna Ha OGaBOoBHY a0o ii Biaxomu, a00 KOHTaKT 3 HarpiTUMU
MTOBEPXHSMH MOJKE BH3BaTH caMo3aiiMaHHs. J[OCTaTHRO CKJIACTH y MIIIKH IPOMAacIIeHi
BIJIXO/IH, 11100 BOHU IIPH 36;piraHHi CaMO3alHSIINCE.
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BapianT 9

Ilex BUpOOHUIITBA AllETUIICHY 13 KapOiTy KaJIbIII0

Anerunen C,H, BArOTOBIAIOTE i3 KapOiLy KabIIio.

Kap0Oin kanpiiito BOJOdIE BEIUMKOI XIMIYHOK AKTHBHICTIO MO BITHOIICHHIO JI0
sozu (1 kr xap6iny Bupinge 250-300 n C,H ).

AUIETUJICHOBI ~ YCTAaHOBKHM  XapaKTepU3YIOTbCS  MIJBUIICHOIO  BUOyXOo— Ta
MOKeXKOHeOe3MeKolo  4epe3 HasBHicTh Bemukoi kinmekocti C,H,, moxmmsocti
YTBOPEHHS BEJIMKOI KUIBKOCT1 KOHIIEHTPALI BCEPEIMHI YCTAHOBOK 1 MPUMILIEHHI LEXY
SK TIPU HOPMAaJIbHIHM poOOTI, TaK 1 y BUMAAKY aBapii.

Temmnepatypa y 30Hi peakuii kap6igy 3 Bojowo Moxke csratu o 10002C y
BHUITAJIKY BiJICYTHOCTI HAJUTMIIKOBOI KiJTbKOCTI BOJIH.

BubyxoBe po3kiagaHHs alleTHJICHY B TE€HEPATOpaxX MOXKIWBE y pa3i BUXOMY 13
Jaay 3ano0KHUX OPUCTPOIB 1 miaBuIIeHH! TUCKY a0 0.15 MIla 1 61nbmie. Kpim Toro, 3a
temneparypu  4000C  BinOyBaeThcs  monmiMepusariiss  aunETHIEHY Y  BUTUIS
eK30TepMquor2 IpoIIeCy, SIKUM Mae BUOYXOBHM XapakTep.
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BapianaT 10

31MuBHI 1 HAJIMBHI MIPUCTPOI CKIIaA1B HaTH

OCHOBHUMHU CHOpYIAaMH CKJIAJAiB SIBJISIOTbCS YCTAHOBKM JJIsl 3JMBY 1 HaJMBY,
HACOCHI CTaHIIIi 1 cHopyau Ui 30epiraHHs HaTH.

VYcranoBku A 37MBY 1 HaiMBy HadTH 1 HAQTONPOIYKTIB B 3aJIEKHOCTI BiJ
croco0y iX TpaHCHOPTYBaHHS MOXKYTh OyTH y BHUTJISIAL 3aJI3HUYHUX 37TMBHO-HATMBHUX
ecTakaj, 3IMBHO-HAJIMBHUX JJI aBTOLUCTEPH, 3TMBHO-HAIMBHUX MPUYAIIB Ta MIPCIB.

Hebesmneka Ha ectakanax JJisi 3MUBY 1 HATMBY HAPTH 1 HAPTOMPOIYKTIB 3yMOBIICHA
MOXJIMBICTIO ~YTBOPEHHS TOPIOYMX MApOMOBITPSHUX CYMIIIEH SK BCEPEauHI
TEXHOJIOTIYHOTO O0OJIaiHaHHSA, Tak 1 330BHI. HeOe3meka cepemoBuIlla BCepeauHi
TEXHOJIOTIYHOTO 00JIaIHAHHS BUZHAYAETHCS POOOUOI0 TEMITEPATYPOIO PIAMHHU.

YTBOpeHHSI TOPIOYOi KOHIIEHTpAllli Ha MPWIErIi TepuTopii MOB’si3aHEe 3
BUTICHCHHSIM TIApOIOBITPSIHOI CyMIIlli Ha30BHI 13 3JTMBHUX KOJEKTOPIB Yepe3 AuXaabHi
CBIUKHM y pa3i 37HMBY 13 BHYTPIIIHBOTO 00’€My LIMCTEpH. Y pasi HaNMBY L HeOe3leka
3aJIeKUTh B1JI KUTBKOCTI BUTICHEHOTO Mapy 1 METEOPOJOTTYHUX YMOB (TOJIOBHUM YHUHOM
BIJl HasBHOCT1 ab0 BiJICYTHOCTI BITPY), @ KUIBKICTh BUTICHEHOT'O Mapy, y CBOIO 4epry,
3aJI€KUTh BIJl BJIACTUBOCTEH 3JMBHOIO (HAJIMBHOIO) WPOAYKTY, HOro podouoi
TeMIlepaTypH, Clioco0y 3JIMBY.

MaxkcruMarbHa 3ara3oBaHICTh €CTakKaj IMpH TMPOBEICHHI OMepaliil 3TuBY-HATUBY
CHOCTGplFaeTBCSI JITOM Yy BEYIpHI, HIYHI 1 BpaHIIIHI TOAWHM B YyMOBax IOBHOT
BIJICYTHOCTI BITpY.
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Tabnvua 4.1.1.
Bubip 3aBAaHHA 32 OCTaHHbLOI LMPPOIO BapiaHTy

1€

Tepenix o6natHanHs Ocranns uuppa Bapianty
1 2 3 4 | 5 [ 6 | 7 8 9 [ 0
CurnoBa Mepexa
THI IBATYHA BAO-51 | AMP 100 | 4AM112M | A02-412 | BAO-72-6 | BAO-42-2 | BAO-72-4 | AUP180S2 | BAO-62-8 | A2-62-2
Ml Hacrora 3000 1500 3000 3000 1000 3000 1500 3000 750 3000
obOepTaHHs N, 00/XB
U IBATYHA BAO52 | 4AMI160M | 4AM132M | AO2-62-4 | BAO-61-4 | BAO-61 | 4AM160S4 | AUP132M8 | BAO-62-6 | A2-72-8
M2 Hacrora 750 1500 3000 1500 1500 1000 1500 750 1000 750
obepraHHs N, 00/XB
THT IBHTYHA AWP132 | BAO71 | AWPII2M | AO2-62-6 | BAO-722 | A2-62-4 | 4AMI160S6 | AUP160MS | BAO-81-6 | A2-72-8
M3 Hacrora 1500 750 1500 1000 3000 1500 1000 750 1000 750
obOepraHHs N, 00/XB
Pl MOTY>KHICTbKBT 15 8,5 10 14 12 20 17 19 15 13
OcBiTimoBaTbHA MEPEXa
1 KUTbKICTh JIAMIT 8 12 20 10 12 6 8 9 20 20
p. “OTY’KH“I;T;’ TAMIL 1 200 100 80 150 80 150 150 150 80 100
9 KUIBKICTB JIAMIT 10 10 20 8 18 20 10 7 15 13
p. “OT-‘/’KH“]’BT;’ flami, 150 200 80 200 80 100 200 200 80 100
3 KIBbKICTh JIAMIT 15 10 10 12 10 10 10 12 13 10
p. “OT-‘/’KH“}’BT;’ TIAMITH, 100 150 200 150 200 150 150 150 200 150




JlomaTku 2

TpuBajio 10MycTUMI CHJIM CTPYMY IJIS1 Ka0eJiB, MPOBO/IB i IIHYPiB.

TpuBayio ronycTuMi CHJIIM CTPYMY AJIsl IPOBOAIB i LIHYPIB 3 TYMOBOIO
TAa NMOJIBIHUIXJIOPUIHOIO i30JIALI€I0 i ATIOMIHIEBUMMU KUJIAMU

Taomuua /1.2.1

[Tnomi Cunu ctpymy A, Ui POBOJIB, IPOKIAACHUX
NONIEPEYHO B OJIHIH TpyOil
ro nepepisy Bi- TBOX TPhOX YOTUPHOX | OAHOTO | OFHO-
CTpyMOBe- KPUTO OJIHO- OJTHO- OJTHO- IBOX- | IO TpHU-
Ty4UX KUIbHUX | OJKAJIBHUX | KWIBHHMX | KWIb- | KHIIb-
KU, mm? HOT'O HOT'O
2 21 19 18 15 17 14
2,5 24 20 19 19 16 16
3 27 24 22 21 22 18
4 32 28 28 23 25 21
5 36 32 30 27 28 24
6 39 36 32 30 31 26
8 46 43 40 37 38 32
10 60 50 47 39 42 38
16 75 60 60 55 60 55
25 105 85 80 70 75 65
35 130 100 95 85 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
95 255 215 200 175 190 165
120 295 245 220 200 230 190
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Tpusano nonycTuMi CHJIM CTPyMYy AJisl IPOBOIB i IIHYPiB 3 TYMOBOIO Ta

MOJTiBIHIIXJIOPUIH OO i30JISIIIi€10 | MiTHMMH KHJIAMHU

Tabauus /] 2.2
[Tnomri Cuiu ctpymy A, JUis POBOJIIB, POKJIAJACHUX

MONEPEUYHOT O B OJIHI TpyOi

nepepizy Bi - JTBOX TPHOX | YOTHUPHOX | OIHOTO | OIHO-
CTpyMOBENY- o OJTHO- OJTHO- | OMHOXWJb | JIBOX | IO TPHU-

YUX KUJI, KUIb- | KHUJb- HUX KUJIBHO | JKWJIb-

M2 HUX HUX ro HOT'O

0,5 11 - - - -
0,75 15 - - - - -
1 17 16 15 14 15 14
1,2 20 18 16 15 16 145
1,5 23 19 17 16 18 15
2 26 24 22 20 23 19
2,5 30 27 25 25 25 21
3 34 32 28 26 28 24
4 41 38 35 30 32 27
5 46 42 39 34 37 31
6 50 46 42 40 40 34
8 62 54 51 46 48 43
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 115 125 100
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215
120 385 315 290 260 295 250
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TpuBasno nonycTuMi CHJIM CTPyMY AJIsE HIPOBOAIB 3 MiTHUMH KUJIAMH |
TYMOBOIO i30JI1Ii€I0 B METAJIEBUX 3aXMCHUX 000JIOHKAX Ta Ka0eaiB 3 MiTHUMU
’KWJIAMH | TYMOBOIO i30JI11Ii€10 B CBUHLEBIM, MOJIiBIHUIXJIOPU/IHIN, HEHPUTOBIN 200

ryMoBiii 000/10HLII, OpPOHbOBAHMX | HEOPOHbOBAHUX

Taoauusa /1 2.3
ITomi Cuu ctpymy *, A, 1Jist IpoBO/IiB 1 KaOeiB
MTOTICPEYHOTO OJTHO-
: JTBOXKHIIbHUX TPYKHIIbHUX
nepepizy HKUITHHUX
CTPYMOBEIYUUX MIPY MPOKJIaIaHH1
KU, MM? BIJIKPUTO BIIKPUTO | B3eMJIi | BIIKPUTO | B 3eMJIi
1,5 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385

TpuBaso gonmycTumi CWJIHM CTPYMY AJIs1 KalesiB 3 aJIOMIiHIEBUMH KMJIAMU |
ryMOBOK 200 INIACTMACOBOI i30JIsIl[i€l0 B CBHUHIEBIW, MOJIBiHIJIXJIOPUIHIA, Ta
rymMoBiii 000/10HKax, OpOHbOBAHMX i HEOPOHbOBAHUX

Taoauusa /1 2.4
[Tnomri Cuwu ctpymy *, A, 11 IpoBO/IiB 1 kKaberiB
NOIEPEYHOT O IpU MPOKIaIaHH1
nepepizy OJTHOXKUITbHUX JBOXKHITbHUX TPYKUITbHUX

CTpHy?;IEBiiZ;IHX BIJIKpUTO | B3€MJII | BIAKPUTO | B 3eMIIi
2,5 23 21 34 19 29

4 31 29 42 27 38

6 38 38 95 32 46

10 60 95 80 42 70

16 75 70 105 60 90

25 105 90 135 75 115

35 130 105 160 90 140

50 165 135 205 110 175

70 210 165 245 140 210

95 250 200 295 170 255
120 295 230 340 200 295
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JlonaTrok 3

TexHiuHi xapakTepucTuku 3ano0i:kHuKiIB cepii [TPC

Taomuna 1.3.1

Tunu Hominanbhi | HominansHi cunm | ["aGaputu Pi3p0a
CHJIA CTPYMY | CTPyMY IUIaBKOI T'ib31
OCHOBHU, A BCTaBKH, A
ITPC -6 6 1,2,4,6 I E21
IPC - 25 25 4,6,10,16,20,25 I E 27
ITPC - 63 63 20,25,40,63 I E 33
ITPC - 100 100 40,63,80,100 v M 52x1.5
TexHiuHi xapakTepucTuku 3ano0izkHuKiB I11P2
Taomunsa /1.3.2
Hominansauii HowminaneHuii CTpyM MJIaBKUX BCTABOK, A
CTpyM HaTpoHa, A
15 6,10,15
60 15,20,25,35,45,60
100 60,80,100
200 100,125,160,200
250 200,225,260,300,350
600 350,430,500,600
1000 600,700,850,1000
HominanbHi nani 3ano0izkuukis Tuny HITH i ITH2
Taoauua 1.3.3
Tun 3amo6i>kHUKa Hominansauit ctpym, A
3armoOKHUKA MJIABKUX BCTABOK
HITH 15 15 6,10,15
HITH 60M 60 20,25,35,45,60
[TH2 — 100 100 30,40,50,60,80,100
[TH2 — 250 250 80,100,120,150,200,25
0
[TH2 — 400 400 200,250,300,350,400
[TH2 — 600 600 300,400,500,600
[TH2 - 1000 1000 500,600,750,800,1000

a — xoedill€eHT, 110 3a0e3neuye HecTpalloBaHHs 3aro01KHUKA TIPHU MPOTIKAHHI
110 HbOMY ITycKoBoOro crpymy (1,5E5)c.

Bemuunna  koedimienTa A @ 3aJCKUTh  BiJ
BUKOPHUCTOBYETHCS, Ta YMOB ITYCKY ACHHXPOHHOT'O JIBUTYHA.

st 6e3inepriiiinux 3ano0ikuukiB Tumy [TH-2, HITH 1 mpu HOpManbHUX ymMoBax
MyCKy Koe(IIieHT d TpUUMAarOTh PIBHUM 2,5, a 32 TSHKKUX YMOB IYCKY (HampHKiIamd, 3
HaBaHTaXEHHSM Ha Baiy) — 1,0.

Jnst manoinepmiitnux 3anoObDKHUKIB Tumy [IP2 1 mpu HOpMambHUX pexuMax

MyCKY KOe(IIEHT @ AOPIBHIOE 3, a 32 TSHKKUX YMOB ITYCKY — 2.

TUIY  3anoODKHUKA,

o
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HonaTok 4

BykBeHI NO3HAYEHHSI €JIEMEHTIB B €JICKTPUYHHUX CXeMax

Taomuusa [1.4.1

[Tepri
JiTepu JIB0oOYy
KOy ['pynu BUIB e1eMEHTIB [Ipuknanu BUIIB €IEMEHTIB KBEHI
(0060B’s13- KOIH
KOBI)
A [Tpucrpiit (3arasibHe
MO3HAYEHHS)
[TepeTBoproBaui BK
HECJICKTPUHUX BENMMMH B | . o o pro— BL
CJIEKTPUYH1 (kpim DOTOCTEMOHT BP
TeHeparopiB 1 JpKepen Jlarank THCKY
B mHBHeHH}.[) abo masmax, JaTank 4acTOTH obepTaHHs BR
aHaJIOTOB1 abo BV
GaraTopo3psiIHi (raxorereparop)
PO3PAH JlaT4uK MIBUAKOCTI
MepPEeTBOPIOBaYi qn
JTATYAKH
C Konnencarop
E ElleMeHTH Di3Hi HarpiBHuii enneMeHT EK
p OcaiTiI0OBajIbHA J1aMIIa EL
JINCKpETHUN €JIEMEHT 3aXUCTy  3a
PospsHIKH CTPYMOM MHTTEBOT il FA
s ’ . | Te x, 1HepUIMHOT 1111 FP
F 3aMO0LKHUKY, BAXUCHI | o BRI FU
IIPUCTPOIL .
puetp JIuCKpeTHU €IeMEHT 3aXHUCTy 3a
HaIIpyT Ok, PO3PSAIHUK FV
Pene ctpymose KA
Pene BkaziBHe KH
. | Pene enexrporeriose KK
K Pene, konTakTopu, myckaui K RN
OHTAKTOp, MarHiTHUM ITycKa4 KM
Pene gacy KT
Pene nanpyru KV
Korymkn  iHIYKTUBHOCTI . N LL
L YHIE AYK > | poceb JIFOMIHECUEHTHOT JIAMITH
npoceini
M JIBurynu
AmriepmeTp PA
JIIYNIBHUK IMITYJIBCIB PC
acTOTOMI
4 PF
JIYMIbHUK aKTHBHOI eHeprii Pl
P [Mpunagu, BuMIptoBaiIbHE | JIIYMIBHHMK PEAKTUBHOT €HEPTil PK
o0J1aJHaHHS Ommerp PR
PeectpyBanbuuii npunang PS
OJIMHHUK
r PT
Boapr™merp PV
Barmerp PW
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[Tepuri ['pynu BUIIB €1IeMEHTIB [Ipuknanu BUAIB €JIEMEHTIB JIBoOYy
JiTepu KBEHI
KOJIy KOJIU
(000B’sI3K
OB1)

Q Bumukaui i po3’eqayBadi B | ABTOMaTHUYHHA BUMHKAY QF
CHJIOBHUX konax | KopoTko3zamukayu QK
(eHepromnocrayaHHs, Po3’ennyBau QS
J)KUBJIEHHA OOJagHaHHA 1
T. 11.)

R Pesucropu Tepmopesucrop RK

[ToTenuiomerp RP
HlyHT BUMiproBaJIbHUMN RS
Bapucrtop

S [Ipuctpoi komyTariitni B | Bumukau abo mepeMukay SA
KOJIax KepyBaHHs, | KHOKOBMI BUMUKa4 SB
CcHUrHai3amil 1 | ABTOMaTUYHUHA BUMHUKAY SF
BUMIPIOBAJILHUX Bumukaui o cipanboByOTh Bifl:

piBHS SL
TUCKY SP
TIOJIOKEHHS (IIJITXOBHUH) SQ
KYTOBOI IIBUAKOCT1 SR
TEMIIEPATypHU SK

T Tpancdopmaropu, Tpaucdhopmarop ctpymy TA

aBTOTpaHCchOpMaToOpu EnexrpomaruiTHuii cTabinizaTop TS
Tpancdopmarop Hanpyru TV

\Y [punaau Jiox cTaOutiTpoH VD
€JIEKTPOBAKyyMHI, 1 | [Ipunan enekTpoBaKyyMHU I VL
HaIIBIIPOBITHUKOBI Tpanzuctop VT

Tupuctop VS

X KonrakrHi 3’€qHanHsg Ctpymo3HiIMau, KOHTaKT KOB3HUI XA

[Tup XP
I'Hizmo XS
3’enHaHHs PO30ipHE XT

Y [Ipuctpiit wmexaniunmii 3 | Enexrpomaruit YA
€JIEKTPOMAarHITHUM I"anemo 3 €JIEKTPOMAarHiTHUM
MIPUBOJIOM MPUBOJIOM YB

My¢ra 3 €JIEKTPOMArHITHUM
IPUIIAJIOM YC
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Jloparok 5
ITo3HaueHHst yMOBHI rpagiuHi

€JIEKTPUYHOIr 0 00/IQIHAHHS | MPOBOJIOK HA IJIAHAX.

[To3naueHHs JiHINA, TPOBOAOK 1 TPYOOIPOBO/IIB.

Taomuus J15.1.

Hassa

[To3unauenus

JliHis mpOBOAKHU ‘ 3arajbHe MO3HAYEHHS

3a3eMJICHHS, 3aHYJICHHS

KoHcTpykiii MeraneBi, MO0 BHKOPHUCTOBYIOTHCS SIK 3a3eMJICHHS,

kb SR

3aHyJICHHS
3azemuntoBaul —0—0—0—
Jlinist Kin KepyBaHHS - -
JIiHisl Mepexi aBapiiHOrO 1 OXOPOHHOT'O OCBITJIEHHS -
Jlinis Hanpyru 36 B i Hmxde 000000
ITpoBo/IKa THYYKa ok ¥ o
IIpoBoaka B TpyGax TpyOa, Ky MpOKJIaJaloTh CKpPUTO (B OETOHI, -0.8
miio3i, TPyHTI 1 T.aI.), 3 MO3HAYCHHIM r
BIJIMITKH 3aKJIaJ€HHS
TpyOa, Ky MPOKJIaaloTh BIAKPUTO 0,8
rpyna Tpyo0, sKi IPOKJIaJal0Th BIIKPUTO
/ / /
TpyOa, siIKa MPOKJIAAAETHCS BIAKPHTO B —
:':}""“
TpyOa, SKy MPOKJIANAIOTh il TMEPEKPHUTTIM,
MJIOMAAKOI0 (BKa3aHUMH HA IJIaHI BIIMITKH) | — =—=———————
rpyna TpyO, SKi = TPOKITANAIOTHCS — TIIJ[ | sewsmem |
MEPEKPUTTSIM, IIIOIATIKOIO ———
Kanan xabenbHui I i
Tpanmiest kKabenbHa N N
brnok xabenbHU [ —
Konons3p kabenbHuit {3
JIrok TyHens =
Tynenp xaOenbHUN [ |
ITpoBoaka IPOBOJKA BHMXOAMTH Ha OUIBII BHCOKY
BEpPTUKAJIbHA BIIMITKY a00 MPUXOAUTH 3 O1ibII BUCOKOI f /
BIAMITKH
MPOBOJIKA BUXOAUTh Ha OIIBII HU3BKY i

BIIMITKY a00 TPHUXOAWTH 3 OLIBII HU3BKOI
BIJIMITKH

MPOBOJIKA TIEPETUHAE BIAMITKY, 300pa)KEHY
Ha IUJIaHl, 3BepXy BHU3 a00 3HU3Y BBEpX 1 HE
Ma€ TOPH3OHTAIBHUX [UISTHOK Y MeEKax
JTAaHOT'O TUIaHy
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IMo3navyenuss mad i muTin

Taomuua J15.2.

Hazssa

Tlo3Hauenus

Kopobka posramyxeHHs

KopoOka - sk 6e3 kiem

Kopo6ka knemna

[ut, myneT, mada 3 amapaTyporo | 3arajbHe MO3HAYCHHS
KOMYTAIIHHOTO KepyBaHHS

13 IEKUTBKOX MaHeen

[Tada po3noaiasaa

[uToK rpymnoBoro po604oro OCBITICHHS

[uTOK rpyMmoOBOro aBapiiHOTO OCBITICHHS

il | EDEE

39




ITo3nauenns BHMHKa‘IiB, HepeMnKaqu, KHOIIOK i IITenceJIbHUX 3’€IlHaHb.

Taomuua J15.3.

Hazssa

Ilo3zHauenns

Bumukau 3arajJbHC ITIO3HAYCHHA

Bumukau o/1HOOIIOCHUM

Bumukau nBonosrocHuUit

Bumukau tpunontocHui

[TepeMukau ABOOTFOCHUM

Bumukau kHOKoOBHI. 3arajibHe O3HAUYCHHS

ITocT KHONMKOBUIA HA AB1 KHOIIKU

SIkio HeoOX1IHO BKa3aTH KUIbKICTH KHOIIOK,
TO  BLAMOBIAHI  IM(pPU  MPOCTABISAIOTH
BCEPC/IMHI TMO3HAYCHHS, HAINPHUKIAJT IOCT
KHOTIKOBUH Ha TPU KHOIKHU

BuMukad KHONKOBHUH 13 BMOHTOBAHOK CHUTHAJILHOKO JIAMITOKO

Poserka 3arajibHe II03HAYEHHS
IITENCEHbHA

noJBiiiHa (a00 1B1 OKpEMI PO3ETKN)
IIpumitka. KinbKICTh PO3€TOK BKa3y€ThCS B
cepeMHI O3HAYCHHS

3 IEKUIbKOMa, HaMPUKIIaJ 3 TPhOMa THi3IaMU

3 BUMHUKa4YEM

-3p-D-@ 7] |02 92000
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JlaTuuk CBITOBHIA

Hazssa

I[Ho3nauenus

\
‘o

[TocT moskexHO1 cUrHasi3aIlii HeHTpaTbHUAN

Ilo3Ha4eHHS eJIeKTPUYHUX IPUCTPOIB, IEPETBOPIOBAYiB

Ta KepeJ CTPyMy

Taomuua [15.4.

Hazssa

Ilo3Hauenus

[Ipuctpiit enekrpuaHU

3amiTrka. Bug 1 TUD NPUCTPOIO BU3HAYAIOTh
3a BIAMOBIIHUM HOMEPOM TO3HIli, M0
IIPUBEACHUN y cnerudikarmii 1
MIPOCTABIISETHCS BCEpEIHHI MO3HAYKHU
(manpukiman, mo3. 13) abo BkazaHHil Ha
MOSICHEHH1 Ha TUIaHI.

o2

[IpucTpiii 3 e1EKTPOABUTYHOM

[Ipuctpiii 3 0araToABUryHHUM €JIEKTPOIPUBOAOM

[Ipucrpiii 3
TpaHchopMaTopoM

3arajJbHEC IIO3HAYCHHA

3 JeKUIbKOMA,  Hamnpukiajg, 3  JBOMa
TpaHchopMaropamu

[Tpuctpiii 3 renepaTopom

JIBUTYH - reHepaTop

barapes xkonzneHcaropaa

Bunpsamirsa

Bbarapes (akymynsiTopHa abo rajbBaHIuHA)

3 e il
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JlonaTok 6
ITo3HaYeHHS CBITWIBHUKIB JISl JIAMII PO3KAPHOBAHHS, JIOMiHECUHEHTHHX |
ra3opo3psiAHuX (PTYTHHMX) JIaMII i CHTHAJILHUX MPUCTPOIB
Tabauusa /1.6.1

HazBa Ilo3nauenus

CBITUIIBHUKH 3 JJAMIIAMH PO3KAPIOBAHHS miIBiICHUH

HACTIHHUNA

CTENHOBUIA

BOYZIOBaHMIA

CBITWIBHUK ,,Ab(ha”

CBITHMIIEHHK HI/IHGBO,Z[OHCHPOHI/IKHI/Iﬁ

CBITUIBHUK MIABUIICHOT HAAIMHOCTI MpOTH BUOYXY (0e3
BIIOUTTS)

CBITWIBHUK M1JIBUILIEHOT HAJIHHOCTI IPOTH BUOYXY (3
BIJIOUTTSIM)

POXI®OOX

CBITWIIBHUK BHOYXO3aXHIICHUH 0€3 BITOUTTS

CBITUIBHUK BUOYXO03aXHIIEHUHN 3 BITOUTTSIM

CBITWIBHUKH 3 JTIOMIHECIIEHTHUMHA MABICHUI

JaMIlaMH HACTIHHUH
CTEJIbOBUH
BMOHTOBAaHHH

JIiH14 3 TIFOMIHECLIEHTHHUX CBITWILHUKIB

CaitmiibHEK 3 Tammamu JIPJI

[Ipoxexrop

CBITUIIBHUK, IKWM BKa3y€e Ha BUX1J IpU aBapii

CrioBinnyBad noKeKHUAN 3arajibHe
MMO3HAYEHHS

aBTOMAaTUYHHUI

3 x?an[EEe
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XapakTepuCTUKHU IBUT'YHIB

Joparkm 7

ACHHXPOHHI eJieKTpoABUTyHH 4AM

Taoamusa J1.7.1

Tun nBuryna IToryxHicTh Kop3anns KK | cos M e M, M . L,
PZHOM, kBm SHOM, % % ot M won M o |1 ont
Cunxponna yactota ooeptanus N1=3000 06/xB
4AAMS0A2Y3 0,09 8,6 60 0,75 | 2,2 2 12 5
4AAMS0B2Y3 0,12 9,7 63 0,75 | 2,2 2 12 5
4AM112M2V3 75 2,5 875 | 088 | 22 2,1 1 75
4AMX112M2V3
4AM132M2V3 11 2,3 88 09 | 22 18 1 7,5
4AMX132M2V3
4AM160S2Y3 15 3 88 09 | 27 1,6 13 7
4AMX160S2V3
4AM160M2V3 18,5 3 89 09 | 27 16 13 7
4AMX160M2V3
4AM180S2VY3 22 25 895 | 089 | 27 15 13 7,5
4AM180M2V3 30 2 91 0,89 | 2,7 15 13 7,5
4AM200M2V3 37 2 91 089 | 28 14 12 7
4AM200L2Y3 45 2 91 089 | 28 14 12 7
4AM225M2V3 55 2 91 092 | 2,8 14 12 7,5
4AM250S2Y3 75 2 91 089 | 2,8 14 12 7,5
4AM250M2V3 90 2 92 09 | 28 14 12 7,5
CunxponHa yactota ooepranHs N1=1500 06/xB.
4AAMS0A4Y3 0,06 8,1 53 0,63 | 2,2 2 12 5
4AAMS0B4Y3 0,09 8,6 57 0,65 | 2,2 2 1.2 5
4AM160S4VY3 15 25 89 0,88 | 2,6 1,6 13 7,5
4AMX160S4Y3 15 2,5 89 0,88 | 2,6 1,6 13 7,5
4AM160M4Y3 18,5 2 90 0,88 | 2,6 1,6 13 7,5
4AMX160M4VY3 18,5 2 90 0,88 | 2,6 1,6 13 7,5
4AM180S4VY3 22 2 905 | 0,89 | 25 1,6 13 6,5
4AM180M4Y3 30 2 91 089 | 25 15 13 6,5
4AM200M4VY3 37 2 915 | 089 | 24 15 12 6,5
4AM200L4Y3 45 2 92 089 | 24 15 12 6,5
4AM22-M4Y3 55 2 925 | 089 | 2.2 14 12 6,5
4AM250S4Y3 75 2 93 0,89 | 2,2 13 12 6,5
4AM250M4V3 90 1 93 0,89 | 2,2 13 12 6,5
Cunxponna yacrora ooeprannas N1=1000 06/xB
4AM160S6Y3 11 2,5 865 | 082 | 25 15 13 6,5
4AMX160S6Y3 11 2,5 865 | 082 | 25 15 13 6,5
4AM160M6Y3 15 2,5 88 082 | 25 15 13 6,5
4AMX160M6Y3 15 2,5 88 082 | 25 15 13 6,5
4AM180M6Y3 18,5 2,5 88 085 | 2 15 13 6,5
4AM200M6Y3 22 2 90 0,86 | 2,3 15 13 6,5
4AM200L6Y3 30 2 905 | 0,86 | 23 15 13 6,5
4AM225M6Y3 37 2 91 086 | 2 15 1.2 6,5
4AM250S6Y3 45 15 915 | 085 | 2 13 11 6,5
4AM250M6V3 55 15 92 085 | 2 13 11 6,5
CunxpoHHa yactora ooepranss N1=750 06/xB
4AM71B8Y3 | 0,25 | 10 58 | 066 |17 |16 |12 |35
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4AMAT71B8Y3
4AMX71B8Y3
4AMS0ARY3 0,37 10 62 065 | 1,7 1,6 12 35
4AMASOAS8Y3
4AMX80A8Y3
4AM90LAS8Y3 0,75 7 70 0,66 | 1,7 1,6 12 3,5
4AMA90LASY3
4AMX90LA8Y3
4AM90LB8Y3 11 7 72 0,7 | 17 1,6 1.2 3,5
4AMA90LB8Y3
4AMX90LB8Y3
4AM100L8Y3 15 10 76 0,73 | 1,7 1,6 12 55
4AMAI100L8Y3
4AMXI100L8Y3
4AM132LM8V3 55 4,5 83 0,74 | 2,2 2 14 6
4AMX132M8VY3
4AM160S8Y3 75 2,7 86 0,75 | 2,2 15 11 6
4AMX160S8Y3
4AM160M8Y3 11 2,7 87 0,75 | 2,2 15 11 6
4AMX160M8Y3
4AM180M8Y3 15 2,5 88 083 | 22 14 11 55
4AM200M8Y3 18,5 2 885 | 08 |2 14 11 55
4AM200L8Y3 22 2 85 |08 |2 14 11 55
4AM225M8Y3 30 2 90 08 |2 14 11 55
4AM250S8Y3 37 15 905 |08 |2 14 11 55
4AM250M8Y3 45 15 915 |08 | 2 13 11 55
CunxponHa yactota obepranHs N1=600 06/xB
4AM250S10V3 30 19 885 |08 |19 1,2 1 6
4AM250M10Y3 37 19 89 08 |19 1,2 1 6
AcHHXPOHHI eqekTpoaBurynu AUP
Taomuus [1.7.2
Tun nBuryna Ioryx- IIpu HOpMaIELHOMY M, M. | M, I,
HICTb HaBaHTAKEHHI N i~ »
Poyow, kBm Kos3ann | KK]| cos
o %
Show, %0
Cunxponna yacrora ooeprannas N1=3000 06/xB
AUPT71A2 0,75 6 78,5 0,83 2,1 2,2 1,6 6
AWP71B2 11 6,5 79 0,83 2,1 2,2 1,6 6
AVPSOA2 15 5 81 0,85 2,1 2,2 1,6 7
AVP80OB2 2,2 5 83 0,87 2 2,2 1,6 7
AVP90L2 3 5 84,5 0,88 2 2,2 1,6 7
AP100S2 4 5 87 0,88 2 2,2 1,6 7,5
AVP100L2 5,5 5 88 0,89 2 2,2 1,6 7,5
AWP112M2 7,5 35 87,5 0,88 2 2,2 1,6 7,5
APX112M2
ANP132M2 11 3 88 0,9 1,6 2,2 1,2 7,5
ANPX132M2
AP160S2 15 3 89 0,89 18 2,7 1,7 7
ANPX160S2
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AVP160M2 18,5 3 89,5 0,9 18 2,7 1,7 7
AWPX160M2

AVP180S2 22 2,7 89,5 0,88 1,7 2,7 1,6 7
AVP180M2 30 2,5 90,5 0,88 1,7 2,7 1,6 75
Cunxponna yactota ooepranus N1=1500 06/xB

AUP71A4 0,55 9,5 70,5 0,7 2,3 2,2 1.8 5
AVP71B4 0,75 10 73 0,73 2,2 2,2 1,6 5
AVP80A4 11 7 75 0,81 2,2 2,2 1,6 55
AVP80B4 15 7 78 0,83 2,2 2,2 1,6 55
ANPI0L4 2,2 7 81 0,83 2,1 2,2 1,6 6,5
ANP100S4 3 6 82 0,83 2 2,2 1,6 7
AWP100L4 4 6 85 0,84 2 2,2 1,6 7
AWP112M4 55 45 87,5 0,88 2 2,2 1,6 7
AVPX112M4

AWP13254 75 4 87,5 0,86 2 2,2 1,6 75
ANPX132S84

AWP132M4 11 3,5 87,5 0,87 2 2,2 1,6 7,5
AWPX132M4

AP160S4 15 3 89,5 0,89 19 | 29 1,8 7
AWPX160S4

AVP160M4 18,5 3 90 0,89 19 29 18 7
ANPX160M4

ANP180S4 2 25 90 0,87 15 24 1,3 6,5
AVP180M4 30 2 915 0,86 1,7 2,7 1,6 7
Cunxponna yactota ooepranus N1=1000 o6/xB

AVP71A6 0,37 8,5 65 0,66 2 2,2 1,6 45
AVP71B6 0,55 8,5 68,5 0,7 2 2,2 1,6 4,5
AVP8OA6 0,75 8 70 0,72 2 2,2 1,6 45
AWP80B6 11 8 74 0,74 2 2,2 1,6 45
ANPIOL6 15 75 76 0,72 2 2,2 1,6 6
AWP100L6 2,2 75 81 0,74 2 2,2 1,6 6
AWP112MA6 3 5 81 0,76 2 2,2 1,6 6
ANPX112MA6

ANP112MB6 4 5 82 0,81 2 2,2 1,6 6
ANPX112MB6

AWP132S6 55 4 85 0,8 2 2,2 1,6 7
AWPX132S6

AWP132M6 7,5 4 85 0,81 2 2,2 1,6 7
ANPX132M6

AWP160S6 11 3 87 0,84 1,7 25 1,6 6,5
ANPX160S6

AVP160M6 15 3 88 0,855 | 17 2,6 1,6 6,5
AUPX160M6

AVP180M6 18,5 2 88 0,85 1,6 2,4 15 6,5
CunxponHa yactota ooepranHs N1=750 06/xB

AWP132S8 4 45 83 0,7 18 2,2 14 6
AVPX132S8

AWP132M8 55 5 83 0,74 18 2,2 14 6
AUPX132M8

ANP160S8 75 3 87 0,75 1,6 2,4 14 55
AWPX160S8

AVP160M8 11 3 87,5 0,75 1,6 2,4 14 6
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ANPX180M8

ANP180M8 15 2,5 89 0,82 16 2,2 15 55

AcuHXPOHHI elekTpoaABUrYyHH cepiii A02 Ta A2 1 - 9-ro raGapuris

Taomuua [1.7.3
Tun npuryna Ioryx Ko3zanus KKJ | cos M M, M i I,
HiCTB SHOM’ % % M HOM M HOM M HOM IlHaw
Powom, kBm ' :

3akpute BOYZOBaHE BUKOHAHS

AOJI2-11-2V3 0,8 5,7 78 0,86 | 2,2 1 19 7
AOJI2-12-2VY3 11 5,7 795 | 087 | 2,2 1 19 7
AOJI2-21-2Y3 15 5 805 | 088 | 2,2 1 18 7
AOJI2-22-2Y3 2,2 5 83 089 | 2,2 1 18 7
AO2-31-2V3 3 4 845 | 089 | 2,2 1 1,7 7
AOJI2-31-2Y3 3 4 845 | 089 | 2,2 1 1,7 7
AO2-32-2V3 4 4 855 | 089 | 2,2 1 1,7 7
AOJI2-32-2Y3 4 4 855 | 089 | 2,2 1 1,7 /
AO2-41-2V3 55 3,5 86 089 | 2,2 1 1,6 7
AO2-42-2V3 7,5 35 87 089 | 2,2 1 1,6 7
AO2-51-2V3 1, 3 88 089 | 2,2 1 15 7
AO2-52-2V3 13 3 88 0,89 | 2,2 1 15 7
AO2-62-2V3 17 3 88 09 | 22 1 12 /
AO2-71-2V3 22 3 88 09 | 22 1 11 7
AO2-72-2V3 30 3 89 09 |22 1 11 7
A02-81-2V3 40 2,7 89 091 | 2,2 1 1 7
AO2-82-2V3 55 2,1 90 092 | 2,2 1 1 7
AO2-91-2V3 75 18 90 092 | 2,2 1 1 Il
AQ02-92-2V3 100 18 915 | 092 | 2,2 1 1 7
AOJI2-11-4Y3 0,6 10 72 0,76 | 2,2 15 18 7
AOJI2-12-4Y3 0,8 10 745 | 0,78 | 2,2 15 18 7
AOJI2-21-4Y3 11 7 78 08 | 22 15 18 7
AOJI2-22-4Y3 15 7 80 081 | 2,2 15 18 7
AO2-3MVY3 2,2 4,7 825 | 083 ] 22 15 18 7
AO2-32-4V3 3 4,7 835 | 084 | 22 15 18 7
AOJI2-32-4Y3 3 4,7 835 | 084 | 2.2 15 18 7
AO2-41-4V3 4 4 86 085 | 2 1 15 7
AO2-42-4V3 5 35 87 086 | 2 1 15 /
AO2-51-4V3 7,5 3,3 885 | 087 | 2 1 14 7
AO2-52-4V3 10 3,3 885 | 087 | 2 1 14 7
AO2-61-4V3 13 3,3 885 | 089 | 2 1 13 7
AO2-62-4V3 17 3,3 89 089 | 2 1 13 7
AO2-71-4V3 22 3,3 90 09 |2 1 12 /
AO2-72-4V3 30 3,3 91 091 | 2 1 12 7
AO2-81-4V3 40 3 915 | 091 | 2 1 11 7
AO2-82-4V3 95 2,7 925 | 092 | 2 1 11 7
AO2-91-4V3 75 2 925 | 092 | 2 1 11 7
AO2-92-4V3 100 2 93 092 | 2 1 11 7
AOJI2-11-6Y3 0,4 9 68 0,65 | 2,2 15 18 6,5
AOJI2-12-6Y3 0,6 9 70 0,68 | 2,2 15 18 6,5
AO2-21-6Y3 0,8 7 73 0,71 | 2,2 15 18 6,5
AOJI2-21-6Y3 0,8 7 73 0,71 | 2,2 15 18 6,5
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AOJI2-22-6Y3 11 76 0,73

A02-31-6Y3 15 79 0,75

AOJI2-31-6Y3 15 79 0,75

AO2-32-6Y3 2,2 81 0,77

AOJI2-32-6Y3 2,2 81 0,77

AO02-41-6Y3 3 815 0,78

AQO2-42-6Y3 4 83 0,79 1

AO2-51-6Y3 55 85,5 0,81 1

AO2-52-6Y3 75 87 0,82 1

AO2-61-6Y3 10 88 0,89 1

AO2-62-6Y3 13 88 0,89 1 7
AO2-71-6Y3 17 90 0,9 1 7
AQO2-72-6Y3 22 90,5 09 1 7
AO2-81-6Y3 30 91 0,91 1 7
AO2-82-6Y3 40 915 0,91 1 7
A02-91-6Y3 55 92,5 0,92 1 7
A02-92-6Y3 75 925 0,92 1 7
AO2-41-8Y3 2,2 79,5 0,69 1 7
AO2-42-8Y3 3 80 0,7 1 7
AO2-51-8Y3 4 84 0,71 1 7
A02-52-8Y3 55 85 0,72 1 7
AO2-61-8Y3 75 86,5 0,81 1 7
AO2-62-8Y3 10 875 0,81 1 7
AQO2-71-8Y3 13 89 0,83 1 7
AO2-72-8Y3 17 89,5 0,83 1 7
AO2-81-8Y3 22 90,5 0,84 1 7
AO2-82-8Y3 30 91 0,88 1 7
AO2-91-8Y3 40 915 0,88 1 7
AO02-92-8V3 55 925 0,9 1 7
AO2-81-10Y3 17 88 0,77 1 6,5
AO02-82-10VY3 22 89,5 0,78 1 6,5
A0O2-91-10Y3 30 90 0,82 1 6,5
AO02-92-10Y3 40 90,5 0,82 1 6,5
3axuieHe BUKOHaHHS

A2-61-2V3 17 88 0,88 1

A2-62-2V3 22 89 0,88 1 7
A2-71-2V3 30 90 0,9 1 7
A2-72-2V3 40 90,5 0,9 1 7
A2-81-2V3 55 91 09 1 7
A2-82-2V3 75 92 0,9 1 7
A2-91-2V3 100 93 09 1 7
A2-92-2V3 125 94 0,9 1 7
A2-61-4Y3 13 88,5 0,88 1 7
A2-62-4Y3 17 89,5 088 | 2 1 7
A2-71-4Y3 22 90 088 | 2 1 7
A2-72-4Y3 30 90,5 088 | 2 1 7
A2-81-4Y3 40 91 089 | 2 1 7
A2-82-4Y3 55 92 089 | 2 1 7
A2-91-4V3 75 93 089 | 2 1 7
A2-92-4V3 100 93,5 0,9 2 1 7
A2-61-6Y3 10 87 086 | 18 1 7
A2-62-6Y3 13 88 086 | 18 1 7
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A2-71-6Y3 17 35 89 087 | 18 1 1,2 7
A2-72-6Y3 22 35 89,5 087 | 18 1 1,2 7
A2-82-6Y3 40 3 91 089 | 18 11 7
A2-91-6Y3 55 2 92 089 | 18 11 7
A2-92-6Y3 75 2 92,5 089 | 1,7 11 7
A2-61-8Y3 75 3,3 85 0,78 | 1,7 1,2 7
A2-62-8VY3 10 3,3 87 0,79 | 1,7 1,2 7
A2-71-8Y3 13 3,3 87,5 082 | 1,7 11 7
A2-72-8Y3 17 3,3 88,5 082 | 1,7 11 7
A2-81-8Y3 22 2,7 89 082 | 1,7 11 7
A2-82-8Y3 30 2,7 90 084 | 1,7 1 11 7
A2-91-8VY3 40 2 91,5 084 | 1,7 1 11 7
A2-92-8VY3 55 2 92 087 | 1,7 1 11 7
BuOyxo3axuueHi acuiHXpoHHi ABurynu BAO
Taomuus /1 5.4.
Tun nuryHa HOTyK)ETCTB’ KKJI COSVY | I/ Isvom | Mi/ MuoMm Mmax/ Maom
3000 06/xB
BAO-071-2Y2 0,4 69 0,86 5 16 2
BAO-072-2VY2 0,6 71 0,86 45 16 2
BAO-11-2V2 0,8 78 0,86 6 2,2 25
BAO-12-2VY2 1,1 79 0,86 6 2,2 25
BAO-21-2VY2 15 79 0,88 6 18 2,2
BAO-22-2V2 2,2 80,5 0,88 6 18 2,2
BAO-31-2V2 3 82 0,88 7 18 2,2
BAO-32-2V2 4 84 0,88 7 18 2,2
BAO-41-2V2 55 85,5 0,89 6,5 2 2,6
BAO-42-2VY2 75 86 0,88 6,5 2,1 2,6
BAO-51-2V2 10 87 0,88 6,4 1,7 2,2
BAO-52-2V2 13 88 0,88 6,3 15 24
BAO-62-2VY2 17 87 0,9 7 13 2,2
BAO-71-2VY2 22 875 09 7 13 2,2
BAO-72-2V2 30 88,5 09 7 13 2,2
BAO-81-2VY2 40 89 0,9 7 15 2,2
BAO-82-2V2 55 90 09 7 15 2,2
BAO-91-2V2 75 90 0,88 6,5 15 2,2
BAO-92-2V2 100 90,5 0,88 7 15 2,2
1500 06/xB
BAO-071-4Y2 0,27 66 0,71 4,5 2 2,2
BAO-072-4Y2 04 68 0,72 45 2 2,2
BAO-11-4Y2 0,6 72 0,73 45 2,2 24
BAO-12-4Y2 0,8 74 0,75 45 2,2 24
BAO-21-4Y2 11 76 0,78 6 1,6 2,2
BAO-22-4Y2 15 78 0.8 6 1,6 2,2
BAO-31-4V2 2,2 80,5 0,83 6 16 2,2
BAO-32-4Y2 3 81 0,84 6 16 2,2
BAO-41-4Y2 4 84,5 0,84 6 14 2,2
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BAO-42-4Y2 55 86,5 0,86 6 16 25
BAO-51-4Y2 75 88 0,86 6,5 14 2,2
BAO-52-4Y2 10 88,6 0,87 6,5 14 2,6
BAO-61-4Y2 13 88 0,86 7 15 2,2
BAO-62-4Y2 17 89 0,88 7 15 24
BAO-71-4Y2 22 89,5 0,88 7 15 24
BAO-72-4Y2 30 90 0,88 7 15 2,2
BAO-81-4Y2 40 90,5 088 6,5 18 2,2
BAO-82-4Y2 55 91 0,88 6,5 18 2,2
BAO-91-4Y2 75 90,5 087 6,5 18 2,2
BAO-92-4Y2 100 91 0,88 6,5 18 2,2
1000 o6/xB
BAO-11-6Y2 04 66 0,66 4,5 18 2
BAO-12-6Y2 0,6 67 0,69 4,5 18 2
BAO-21-6Y2 0,8 70 0,71 4,5 16 2
BAO-22-6Y2 11 73 0,72 45 16 2
BAO-31-6Y2 15 77 0,72 5 15 2,2
BAO-32-6Y2 2,2 775 0,74 5 15 2,2
BAO-41-6Y2 3 79 0,76 6 14 2,2
BAO-42-6Y2 4 81,5 0,77 6 14 2,2
BAO-51-6Y2 55 84 0,79 6 1,3 2,2
BAO-52-6Y2 75 85,5 8 6,5 13 2,2
BAO-61-6Y2 10 86 0,85 6,5 13 2,2
BAO-62-6Y2 13 86,5 0,86 6,5 1,3 2,2
BAO-71-6Y2 17 88,5 0,86 7 15 25
BAO-72-6Y2 22 89,5 0,388 7 15 25
BAO-81-6Y2 30 90 0,88 7 16 25
BAO-82-6Y2 40 90,5 0,388 7 16 2,3
BAO-91-6Y2 55 90,5 0,83 6,5 18 2,2
BAO-92-6Y2 75 91 0,84 6,5 18 2,2
750 06/Mun
BAO-41-8Y2 2,2 76,5 7 45 1,3 2,2
BAO-42-8Y2 3 79 0,7 45 1,3 2,2
BAO-51-8Y2 4 82 0,7 55 1,3 2,2
BAO-52-8Y2 55 83 0,7 6 13 2,2
BAO-61-8Y2 75 83 0,76 6 13 2,2
BAO-62-8Y2 10 84,5 0,77 6 13 2,2
BAO-71-8Y2 13 87 0,79 6 1,3 2,2
BAO-72-8Y2 17 88 0,8 6 13 2,2
BAO-81-8Y2 22 88,5 0,83 6 15 2,2
BAO-82-8Y2 30 89,5 0,84 6 15 24
BAO-91-8VY2 40 89,5 0,76 6 18 2
BAO-92-8Y2 55 90 0,78 6 18 2
600 00/Mun
BAO-81-10¥2 17 86 0,72 55 1,2 2
BAO-82-10¥2 22 87 0,73 55 1,2 2
BAO-91-10VY2 30 875 0,73 55 11 2
BAO-92-10VY2 40 88 0,73 55 11 2
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Jloparkm 8

XapaKkTepUCTHKU AaBTOMATHYHUX BUMHUKAYIB

ABTOMATHYHI BUMHUKAYi

Taoauusa /1 8.1.
Tun | Ilo3HaueHHs Howmi- Kinekicte | Bun posuiruiroBaya| Hominanb VYcraBka Ha
TUITY HaJIbHU TTOJTFOCIB HUM CTPYM | CTPYM MUTTEBOTO
CTpyM, A pO3UIILIIO- | CIIpaltoBaHHs, A
Baua, A
1 2 3 4 5 6 7
A3160 | A3161 50 1 TETIOBUM 15 20 -
A3162 I 2 I 25 30 -
A3163 I 3 I 40 50 -
A3110 | A3113/1 100 2 KOMOIHOBaHUi1 15...100 150...1000
A3114/1 3
A3110 | A3113/5 100 2 €JIeKTPO- 15...100 150...1000
A3114/5 3 MAarHiTHHHA
A3120 | A3123 100 2 KOMO1HOBaHUi 15...100 430,600,800
A3124 3 €J1. MarHITHHI 430,600,800
A3130 | A3133 200 2 KOMOIHOBaHMI 120,150,200 | 840,1050,1400
A3134 3 €JI. MarHiTHUI 200 840,1050,1400
AII-50 | AII50-3MT | 50 3 KOMOIHOBaHUI 1,6...50 1114
AITI50-2MT 2 Il 71H;3.514
AII50-3M 3 €J1. MarHITHUH 1.6...50 1114
AII50-2M 2 Il Il Tln, 3.51H
AIIS0-3T 3 TEIIOBUI 1.6...50 -
A50-2T 2 Il Il
AII50-3 3 0e3 1.6...50 -
ATI50-2 2 PO3UIITIOBaYIB
A37106 | A3713 b 160 2 €J1. MarHITHUH 31.5...160 2...1014
A3714 b 3
A37206 | A3723 b 250 2 €J1. MarHiTHUMI 160,200,250
A3724 b 3 I
A3730b | A3733 B 400 2 €J1. MAarHiTHUM 160,200,
A3734 b 3 Il 250,315,400
AE AE2010 25 3 KOMOIHOBaHHI1 0.32...1.6
2000 TETIOBUM 8...10
AE2030 25 3 KOMOIHOBaHHI1 0.6...1.6
KOMOIHOBaHUMH 2...12.5
TETJIOBUM 2.4
TETJIOBUM 5...12.5
KOMOIHOBaHUMH 16...25
AK 50 50 2(220B) €Jl. MarHITHHHA 0.6...0.8 1.3514
3(500B) 40,45,50 5.7,1014
AK63 AK 63 63 1,2(240B) | en. marHiTHUI 0.63;0.8 1.314 3ly
0.8...63 1414
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JlomaTku 9
XapakTepUCTUKU MATHITHUX IyCKAYiB TA TEIJIOBUX peJie

Marnitni nyckaui IIME Ta [TA

Taoauusa /1 9.1
Tum npy BUKOHAHHI . HaiiGinbia
Hominans- HOTYKHICT
Bemnumnna| . [lunesono-|  Ctpymose | muii cTpym, 32 JBUTYHA 3a
Binkpuromy | 3axuIleHOMY | 3aXHILEHO- | TCIJIOBE PEJie | 3aXHINCHHUM HATIPYTOIO
HOMY BUKOHAHHAM | "o 0B, kBT
MME-111 |mME-121 | VB | enae
131
I IME 10 4
I[IME - 112 | IIME - 122 132 a TPH - 8
[IME - 211 | [IME - 221 [IME- HeMae
231
I OIME 23 10
I[IME - 212 | IIME - 222 232 B TPH - 25
I IMA - 311 IMTA - 321 ITA - 331 | memae 40 17
ITA — 312 ITA — 322 IMTA—-332 | TPH - 32
v ITA - 411 ITA — 421 [TA — 431 | Hemae 56 o8
ITA — 412 ITA — 422 ITA - 432 | TPII - 60
v ITA - 511 ITA — 521 ITA -531 | Hemae 115 55
ITA - 512 ITA — 522 IMTA-532 | TPII-150
ITA - 611 ITA — 621 [TA-631 | Hemae
Vi MA 612 |TIA 622 |TA 632 |TPi-600 | % &
Marnitni nyckavi Tumy IIMJI 3 TensioBumu pese PTJI
Taoauusa /1 9.2
ITyckaui Pene
Miamazon Miamazon
Tun Tun peryaroBaHHs Tun peryaroBaHHS
CTpyMy CTpyMy
yCTaBKH, A yCTaBKH, A
IIMJI- 1000 |10 | PTJI— 1007 1,5...2,6 PTJI-1008 |24...4
PTJI- 1010 38...6 PTJI-1012 |5,5...8
PTJI-1014 7...10
I[IMJI- 2000 |25 | PTJI- 1016 9,5...14 PTJI-2021 13...19
PTJI - 1022 18...25
[IMJI- 40 | PTJI-2053 23...32 PTJI-2055 | 30...41
3000
IMMJI- 63 | PTJI-2057 38...52 PTJI-2059 | 47...64
4000
IMMJI- 80 | PTJI-2061 54...74 PTJI-2063 | 63...80
5000
IMMJI- 125 | PTJI- 3105 75...105 PTJI-3125 | 90...125
6000
[MMJI- 200 | PTJI- 3160 115...160 PTJI - 3200 145...200
7000
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TexHiuHi JaHi TEIUIOBUX peJie

Taoauusa /1 9.3
. MaxkcumanbHui
Howmi- .
. . Mexi CTpyM
Halb- | HoMiHanbHUI CTPYM TEIIIOBOT'O
. o pETYJIIOBAHHS |  JIOBTOTPHBAJIOTO
HUI enemenTa pene Iy, npu 25°C, .
Tun pene HOMIHAJIBHO- PEKUMY IIPU
CTpyM (TIONIOKEHHS perysaropa o oT TeMIEDATY D
pene YCTaHOBKH ,,0”) PyMY patyp
A yCTaBKH HABKOIIUIIHBOTO
noBiTps 40°C, A
1 2 3 4 5
TPH—- 8A 0.32;0.4;0.5; 0; 63;
TPH-10A | >% | 08;10;125, 16; 075 130n 1y o5 p,
TPH -8 0.5;0.63;0.8; 1; 1.25; 1.6
TpH_10 | ° 2:2.25:3.2, 4.5, 6.3.8. 10 075 131 =1 58 1, 1051y
TPH - 20 5;6;8;10;12.5;16;20 1.25 Iy
TPH_25 25 o5 0.75...1.3 Iy 1.05 Iy
TPH — 32 12.5; 16; 20; 25; 32 1.25 Iy
TPH_40 40 0 0.75...13 In 1.05 1y
TPII-25 | 2° 1,1.2,15,2,2.5,3; 4, 5, 0.8...1.15 Iy | 1.15 Iy
6; 8; 10; 12; 15; 20; 25;
TPIT - 60 60 20; 25; 30; 40; 50; 60 0.75...1.251y | 1.251y
TPIT-150 | 150 50; 60; 80; 100; 120; 150 0.75...1.25Iy | 1.25In
TPIT-600 | 600 150; 200; 250; 300; 400; 500; 0.75...1.251y | 1.25Iy
TPT -111 1.75 1.75
TPT -112 25 25
TPT -113 35 35
TPT -114 5 5
TPT -115 7 7
TPT -121 9 9
TPT —-122 115 115 0.85-1.151y | 1151y
TPT -131 145 145
TPT -132 18 18
TPT -133 22 22
TPT -134 28 28
TPT -135 35 35
TPT -136 45 45
Marmnithi nycka4i tuny ITAE
Taomauusa /1 9.4.
Haii6ip11a noTyXHiCTh Houi . A . B
€IEeKTpOoIBUryHa, KBT, 32 Hanpyroro, B OMIHAILHUI CTPYM, A, TPH HATpy31,
Benuunna Bix 36 no 380 \ 500
myckaya 36 197 290 380 | 500 Bukonanus
Bikpire B Binkpure TaB
JIKp 000JT0HITI 000JIOHITI
3 15 4 10 17 17 40 36 26
4 2,2 10 17 30 22 63 60 35
5 4 17 30 55 40 110 106 61
6 5 22 40 75 55 146 140 80
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Jlomatok 10
Ilpukiang BUKOHAHHSA 3-6 po3aijiiB KypcoBoi podoTu

3. TenioBMiA po3paxXyHKH CHJIOBOI Mepe:xi.

VY nuridyBaabHUX IeXaxX pO3MIIIEHO TaKe TEXHOJIOTIYHEe 00JIaHaHHS: BUTSHKHUN
BEHTWJISITOP, NIUTI(PYBabHUNA BEpCTaT, TPAHCHOPTHUP CTPIYKOBUHM, BY3bKOCTPIYKOBUI
nutipyBaneHuii  Bepcrar. Jlo cuiIoBOro oOMagHaHHS HaJIEeXKaTh EJIEKTPOJBUTYHH,
€JICKTPUYHI TeYl, PO3MOALIbYI MPUCTPOI, JiHIT XKUBIeHHS Hanpyroro 380 B romro.

3.1. Iliian po3MilleHHs €J1eKTPO00JIaJHAHHS i TPACH CHUJI0BOI Mepe:ki
[lepenik o0nanHanHs 1eXy HUTIQYBAHHS:

1- BUTSKHUI BEHTUIIATOD;

2- nutidyBaJIbHUM BEpCTAaT;

3- TPaHCHOPTHUP CTPIYKOBHIA;

4- By3bKOCTPIUKOBUH LTI YyBaTLHUNA BEpCTAaT.

3.1. [1nan po3MileHHs eJIeKTPO0OJIaHAHHSA i TPACH CHIIOBOI Mepexi

HPI=1000 1(3<50)
il s

B o 1=

{ V1B (3x4) 6 nomy *= 1=

i 1158 (325) 6 mpyss = 1 @ I

A8 (3x25) 6 nomy

12000

ABPI (3x4) 6 nony ?

PN £ r
TSNS

9000 9000
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3.2. [IpuHIEIOBa cXeMa po3noaiib4oi cuiioBoi mepe:ki 380/220 B.

[Ticnst ocTaTOYHOTO YCTAaHOBJICHHS TUTAHY PO3MIIIICHHS €ICKTPOOOIaHAHHS 1
TpacH CUIIOBOI MEPEXkKI CKIIAJJAETHCSl IPUHIIUIIOBA CXeMa PO3IMOA1IbUOI CUIIOBOI MEPEXI

3amaya  po3paxyHKy

BOIoHUIUI Kaoe/ b,

LLoummuK B6odly

Foznodiibva waga N° Ha
TVIGH), PLJOU/TbHUK

JanooixHUKY | abim.
Burukaqr Broxodauwux
SUHIL

Mapka 1 nepeplz rpobodly

T MazHIMmHOZ0 MLCkaYa
Tun 1 cmpyr menmobozo
Yo/

E71EKIMPO00/Ia0HaHHS

[TomyxHICITIE KB
Horr. crmpiprr A

Haumer/barHs
O0/100HaHHS

CHIIOBUX MCpPECK —

380/220 B.
HEI=1000 1350135 P16 2504
N e ] s [ e -
/=4 [] [IH2=250
/?‘:46,5/(5/77 fia =200A4
e e Lme L e
[ 0 [] 60 [] 60 [] o
375 i5 3 o
/178 /178 418 | A8
A 25 25, 74
Cd Ca C3a C34
/74~ me- | mE- | A=
\ 2 212\ #2 \ 432
P25 |1PH-25 |1PH-8 | 7PH-32

OO

7 2 2 4
7 [ 75| 55| ms
22 =3 85 | 357
'S '3

R R REE
S g 8§ | § 8
e = S S 9
§ 2 s | &3
E | § | § %88
S | §| B |3%
§ g R | ®F
& | §| & S

MpaBUJIbBHO OHiHI/ITI/I BCIIMYNHN

CNICKTPUYHUX HABAHTAKCHD (cTpyMmiB) 1 BI/I6paTI/I y BIAMOBITHOCTI 0 HHUX TaKi

HaMMEHI 13 KIIBKOCTI MOMKIMBUX Hepep131B HpOBOI[lB Ta Ka6eJ'I1B

JOTPUMYBAJIMCh OM HOPMATUBHI YMOBH 1 MpaBUJIa.

IIpU  SIKUX

3.3. Po3paxynku i BuOip ck/1a10BUX eJIeMeHTIiB CHJI0BOI Mepe:Ki

BIANOBIIHO 10 MPUMHIIUIIOBOI €JIEKTPUYHOI CXEeMM.

Jlnst TpudazHUX AaCHHXPOHHUX [BUTYHIB 3 KOPOTKO3aMKHEHHUM pOTOPOM 32
JHIAHOIO Hanpyrow mepexi xkupieHHs 380 B Bu3zHavyatoTbest podounii Ip.

Kd p nom 1103

\/_ 30U2 8 cosp,, Any,

Po3paxoByemo HOMIHaNIbHUI cTpyM niepiioro EJI:

Ip1 =

11p1103

In=
J3038010,8700875

= 224,
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Po3paxoByemo HoMiHaIBHUM cTpyM apyroro EJI:

7,5@10°
Ipz = In = =15 4;
J3B3808 08780875
Po3paxoByemo HOMiIHAJIbHUI cTpyM TpeTboro EJI:
5,5@10°
Ips = In = =14 4;
J3838080,7480,79
Po3paxoByeMo HOMiIHAJIbHUI cTpyM yeTBepToro EJI:
18,5m10°
Ips = In = =376 4;
J3238080,850088

ITepeBipsiemo niepepi3 MPOBI1AHUKIB 3T1IHO 3 YMOBOIO 1,1 k1 1,.
Jnst BuOyxoHeOe3neyHUX 30H NpUiMaeTbea KoediumieHT 1,25, B yciX 1HIIMX
BUMaAKaX — oguHuL. B nexy mumidyBanHs obepraerbes 30Ha kinacy [I-11. TTpuitmaemo
koedirtieHt 1.
[lepeBipsiemo miepepi3 MPOBIAHUKA JIs TIEPIIOro ABUTYHA 3T1IHO 3 Tabauero 1.2.3
[TYE. 3rigHo 3 MpoeKkToM 33JaHo, 10 MEepIInid ABUTYH MiKIoueHui mposoaom [111B

TPHOXXKHUIILHUM 3 TIEPEPi3oM 4 MM?, TIPOKIIaJIEHUM B IIi/JI031.

I,,,, =41822; ymoBa BUKOHYETHCS.

[lepeBipsiemMo mepepi3 mpoBigHUKA a1 apyroro asuryna 4AMI112 3rimHo 3
tabmuuero J1.2.2. 3riiHO 3 NPOEKTOM 33JaHO, WO APYTHMM JBUTYH MiAKIOYEHUN
1poBoioM ITI1B TphOXKHIBHUM 3 IIEPEPi3oM 2,5 MMZ, IPOKIaJIEHUM B TPYOi.

1., = 21015; ymoBa BUKOHY€ETHCS.

[lepeBipsieMo miepepi3 MPOBIAHMKA [Js TPETHOTO ABUTYHA 3riJHO 3 TaOIULEIO
J1.2.3. 3rigHo 3 MPOEKTOM 3a/1aHo, 110 TPETId JBUTYH miakiarodeHuil nposoaom AIIIIB
TPHOXKUIIBHUM 3 TIEPEPI3OM 2,5 MM2, IPOKJIAJAEHUM B i TO31.

1,,,5 =16015; ymoBa BuKkoHyeTHCS.

[lepeBipsieMo mepepi3 MPOBIAHUKA JJIsi YETBEPTOTO ABUTYHA 3TiAHO 3 TAOIMIIEIO
J.2.4. 3riiHO 3 NOPOEKTOM 3a/aH0, [0 YETBEPTUH JABUIYH MIIKIIOYEHHI
TPLOXKMILHUM Kabenem ABPT 3 mepepizom 10 MM2, IpOKIaA€HHM B ITi 1031

1,,,, = 710@37.6 ; ymoBa BUKOHY€ETHCS.

BuKoHyeMO MepeBipKy 3aXucTy Bil ctpymiB K3 3riaHo 3 yMOBOWO ;  p fwer .
woen. g

3Haxoaumo myckoBi ctpymu EJI 3rigHo 3 yMOBOWO [

1EN1,., =22175=1654;

2EN 1., =151 7,5 =112,54;

3EJ I, =141 6=844;

AEN I, =37,6165=24444;

[lepeBipsiemo A3 mms meprmoro EJ[ 3rimao 3 dopmynoro 6, koedimieHT o
PUIMAEMO 2 JI BAKKOTO ITYCKY.

7 . =1001 165_ 82,54; [puitmaemo 3amo6ixauk [TH-2 100/100.

H.6cml
2

=11 K,

nyck
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[lepeBipsiemo A3 mma apyroro EJI 3rimHo 3 dopmynoro 6, xoedimieHT o

npuitMaemMo 2 1Jis BaKKOTO MTYCKY.

112.5
I,.,,=0631 —=56.254; Tlpuitmaemo 3amobixuuk HITH-2 60/63.

n.6cm 2
2

IlepeBipsiemo A3 mms tperboro EJ[ srimHo 3 dopmymoro 6, koedimieHT o

MPUIMAEMO 2 I BAKKOTO ITYCKY.

84
=631 _=424; [lpuiimaemo 3ano6ixuuk HITH-2 60/63.

H.6cm3
2

[lepeBipsiemo A3 mis uwerBeproro EJI 3rimHo 3 dopmynoro 6, xoediieHT o

npuAMaeMo 2 1Ji BaXKKOTO MYCKY.

244.4
1,,.,=1251 __ =12224; TIpuiimaemo 3ano0ixuuk ITH-2 250/125.

H.6cm 4
2

Bukonyemo mepeBipKy 3axHWCTy BiI CTPyMIB TIEPEBAaHTXKEHHS TIPU 3aXHUCTI
TEIJIOBUM peJie B CKJIajll MarHITHOro IycKaya, 3r1JHO 3 YMOBOIO /, .. 1 1,211,

H.meni

s nepmoro EJI 3rigHo 3 tabmuuero momatrky J.9.1. 1. =40011,2122=26.44;
TeruioBe pese npuitmaemo TPH-32, marnitaumii myckau [1A-332 TpeTpoi Benmu4HuHU.

Hns npyroro EJI 3rimHo 3 Tabaunero noxatky J.9.1. I,,...=23112015=184;
TeruioBe pese npuitmaemo TPH-25, marnitaumii myckau [IME-232 npyroi BenuuuHm.

s tpetworo EJI 3rigHo 3 tabmuuero goxarky J.9.1. 1,,...=2311,2014=16.84;
TeruioBe pese npuitmaemo TPH-25, marnitaumii myckay [IME-232 npyroi BenuuuHm.

s YETBEPTOIO EN 3T1JIHO 3 Ta0IUIICIO JIOJATKY J1.9.1.
L one =561 1,21 37.6 = 45.124; terioBe pene npuiiMaemo TPII-60, mMarHiTHUN ITycKad
[TA-432 4yeTBepTOi BEIMUUHU.

Bukonaemo nepeBipky BuUOpaHux A3 Ta nepepi3y *uj MpoBIIHUKIB.

Bix crpymis K3 3rigno 3 ymoBow 1, 1 31 [,

H.6cm

men.

1EN 1,,=1001 31 41=1234;  ymOBa BUKOHYEThCS.

2E/N 1,,,=6313121=634; yMOBa BUKOHYETHCS.

3 EM Zoos =631 3016 =484,  ymMoBa He BUKOHYETHCS.

4EN 1, =1251 31 70 = 2104; yMOBa BUKOHYETHCA.

VY 3B’513Ky 3 TUM, IO JUI TPETHOI'O IPOBOAY YMOBA HE BUKOHYETHCSA, 301IbLITYEMO
JOMYCTUMHM CTPYM IPOBITHHUKA.

Hnsa tpersoro EJl 1, =244, srigo 3 Tabmunero J1.2.3, Tomi 63172 ymoBa
BMKOHYETBCS, TIEPEPI3 IPOBIJHUKA CTAHOBUTUME 5 MM?
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3.4 BUCHOBOK: TpU IPOBEACHHI MEPEBIPOYHOrO PO3PaXyHKY CHUIIOBOI MEpexi
OyJ10 BUSIBJICHO WIO:
» 3anoOikHuK s nepmoro EJl B IpOeKTi 3asABICHO 31 CTPYMOM IIJIABKOI BCTaBKH
31,5A, a 3rizHo 3 po3paxyHkamu BiH ckiangae 100A;

» 3anobixuuk ans apyroro EJl B mpoekTi 3asBI€HO 31 CTPYMOM IUTaBKOI BCTaBKU
45A, a 3riiHO 3 PO3paxXyHKaMU BiH CKJIagae 63A;

» 3ano0ixxHuK 1t Tpethoro EJl B MpOEKTi 3asiBIICHO 31 CTPYMOM ILIABKOI BCTaBKH
30A, a 3rifHO 3 po3paxyHKaMHu BiH cKkjanae 63A;

» 3ano0ixHUK s ueTBepToro EJ] B mMpoekTi 3asBICHO 31 CTPYMOM IIJIaBKOi BCTABKU
40A, a 3rigHO 3 po3paxyHKaMH BiH ckiiagae 125A;

» byno 3amineno temmoe pene s nepioro EJl 3 TPH-25 wa TPH-32 3rimHo 3
PO3paxyHKOM;

» byno 3amineHo TeruioBe pene s tperboro EJ[ 3 TPH-8 ma TPH-25 3rigHo 3
PO3paxyHKOM;

» bByno 3amineno temiose peie s yerBeproro EJl 3 TPH-32 wa TPII-60 3rigHo 3
PO3paxyHKOM;

>

3amiHeHO mepepi3 MPOBIIHUKIB /Uit TpeThoro EJI.

4. TenioBi po3paxyHKH OCBIT/IIOBAJILHOI MepeskKi
— KinbkicTb rpyn CBITUIBHUKIB — 4
— Twun namn gKepena cBiTia — JaMIHU po3KaproBaHHS
— XapakTepucTuKa OCBITIIOBAIBHOI MEPEXI.

Ne Tun tamn KinpkicTs [ToTyXHICTB Tun anapaty 3axucty
rpymnu JKepena JIamIn OJIHIET JTaMIIH,
Ha IJ1aH] CBITJIa y TpyIi, WIT. Br
1 pO3KaApPIOBAHHS 30 100 aBTOMaTUYHHUI BUMUKAY
2 PO3’KaprOBaHHS 32 100 aBTOMATUYHUI BUMHUKAY
3 PO3’KaprOBaHHS 32 100 aBTOMATUYHUI BUMHUKAY
4 PO3’KaprOBaHHS 34 100 aBTOMATUYHUI BUMHUKAY

4.1. Ilnan po3MilleHHsI OCBITJIIOBAJIBHOI MepexKi

57




4.2. llpuHuMIoOBa cxeMa po3noaiib4oi Mepexi ocsitiaenns 380/220B.

HIIH2

In=604

lecm=604
Pyem=14,6xBm, Ip=574

BPI-1000
1(4x10)

L[01.CV9441-11

el

=
U.\

W
u-\
o

<

50

50
15

._.
o
-
U
b
n

M INTYKATYP

TITBC 10x1,9)

1L LT YKATYD

TITBC 10x1,3)

ML INTYKATVP

[IBC 12x1,5) |

[INBC 1(2x1,5)
i1 INTYKATVD

TBJIM TBJIM
-2 -2

:
| |E

280 | 280 | 2:80 | 250

4.3. Po3paxyHoKk i BUOIp CK/IaJ0BUX OCBIT/IIOBAJIbHOI Mepexi, BiIMOBiTHO 10
NPUHIHUIIOBOI CXeMHU.

» Howminansuuii ctpym Biaxinuoi minii EL1
ooy >.P. _ 30-100 1364
ne U, 220
= Howminanenuit ctpy™m BiaxiaHoi niHii EL2
.p. 32-100
LR
U, 220
* HowminansHuii ctpym BiaxiaHoi miHii EL3
=&= 32-100 _ 1454

=14,54

I, =1
r3 H U([) 220
= HominaneHuii cTpym BiaxiznHoi diHii EL4
TR AT Y

ba u, 220

® HOMiHaJ'IBHI/Iﬁ CTPYM HABAHTAXXCHHS IIUTKA OCBiTHCHHH.
Ip5 =1,=1,+1, +Ip3 +1,, = 58,14



Bu0ip aBToMaTHYHNX BUMHKAYiB BiAXiIHUX JIIHii Pyl OCBiTJICHHS.

3a HOMiHaNBbHOIO Hanpyroto Uy, aBTOMaTH4HI BUMHUKaY1l MOBUHHI OyTH Oibiie abo
nopiBHioBaTu 220 B:

Ual 220B.

OcK1IbKH OCBITIIIOBAJIbHI MEPEK1 3aXUIAIOTHCS TUIBKHU Bl K3 Ta amapatu 3axucty
BUOUPAIOTHCA 3 €JIEKTPOMArHITHUM PO3UIILIIOBaYeM. 3TiHO 3 MPOEKTOM BCTAHOBJICHI
BUMHKadl Tuy A3161, 3a TeXHIYHUMH XapaKTEPUCTUKAMU BOHM TEIUIOBI. 3aMiHIOEMO
ix Ha BuMMKaul Tuny A3113/5 1 cTpyM elleKTpOMarHiTHOro po3viIuiroBaya BUMHUKauda
BU3HAYAETHCS 32 YMOBH

Ly 11,2541, 5 A
— ABromarnynuii Bumnkau SF1,

Lo por11 1,25:13,6 =17 4 ]
— AsBTtoMaTnuHwuii BUMukay SF2,

1 11,25.145=18,14 ;

em. po3u.2

— ABToMaTuyHU BUMHUKAY SF3,

Lo, o 31 1,25 14,5 = 18,14 |
— AstoMarnuHwuii BUumMukad SF4,

Ly 81,25 155 = 19,34 ;
— ABTomMaruuHUi BUMHKa4 SF5,

1 1,25.58,1=72,64,

em.posu.5

BianoBigHO 10 NMPUHITUIIOBOI €IEKTPUYHOI CXEMH OCBITIIOBAJILHOI MEPEXi IIUTOK
ocBiTJIEHHs BUOpanuii tuny CY9441-11.

[[luToK OCBITJIEHHSI KOMIUIEKTYETHCS HA BICIM aBTOMAaTUYHUX BUMUKAYIB.

Taxkum yuHOM BHOMpPAEMO JJIS BIIX1THUX JIIHIA aBTOMAaTHYHI BUMHKaYi (101aTKH &)
tuny A3113/5 13 ctpymaMu eIeKTpOMarHiTHUX pO3YIIIIOBAYIB (€M.pO34.)

SF1 - A3113/5, Lou=100A
IeM.po3q.1=18A-
18> 17A
— SF2 - A3113/5, IHOMZIOOA
IeM.posq.2:1 9A.
19 > 18,1A
— SF3 - A3113/5, IHOMZIOOA
IeM.po3l1.3:19A-
19> 18,1A
— SF4 - A3113/5, Lon=100A
IeM.pO3‘I.4:2OA'
20 >19,3A
— SF5-A3113/5, Lou=100A
IeM.po3q.5:80A-

80 > 72,6 A
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Po3paxyHok i BHOIp :KUBHJILHMX NPOBOAIB Ta CIOCO0Y iX NMPOKJIAAAHHS.
B pa3st 3axucty aBTOMaTMYHUMH  BHMHUKA4aMH 3  €JIEKTPOMArHiTHUM
PO3UIIIIOBaYeM, IOBUHHA BUKOHYBATUCS HACTYITHA YMOBA!

]e,w. po3u
——145
oon
= Iposin BiaxigHoi aiHii EL1. Hominaneuuii ctpym miHii [,=13,6 A.
3T1IHO 3 MPOEKTOM BCTAHOBJEHO MpoBia 3 MigHumu xuiamu [MIIBC 1(2x1,5) 3
TPUBAJIO JIOMYCTUMOK CUJIO0K cTpyMy lLion=23A 3a Tabmuuero [1.2.3, mpokianeHo

BigkpuTo. CTpyM eJleKTpOMarHiTHoro posdirumoBada SF1=18 A, maemo 2—3=0,78 45

YMOBa BUKOHYEThCSI.
OctaTtouno Bubupaemo nposia 3 migaumu xwiamu [IIIBC 1(2x1,5), npokinaxanns —
1] HITYKaTyPKOIO.

= Iposin BiaxiaHoi aiHii EL2. HominaneHuii ctpym miHii [,2=14,5 A.
3rigHO 3 MPOEKTOM BCTAHOBJIEHO TpoBiA 3 migHumu >xkuinamu I[TIIBC 1(2x1,5) 3
TPUBAJIO JIOMYCTUMOIO CHJIOK CTPYMY I on=23A 3a Tabmunero J1.2.3, mpokianeHo

BiikpuTo. CTpyM €JEeKTpOMAarHiTHOro po3dirumoBaya SF2=19 A, maemo 2—3=0,82 45

YMOBa BUKOHYEThCSI.
Octarouno BubHupaeMo nposia 3 migaumu sxuiiamu [MIIBC 1(2x1,5) npoknaganHs —
M1]T TYKaTypPKOIO.

= Iposin BiaxiaHoi aiHii EL3. Hominaneuuii ctpym miHii [,3=14,5 A.
3TiIHO 3 MPOEKTOM BCTAHOBJEHO MpoBia 3 Mimnumu xuiamu [MIIBC 1(2x1,5) 3
TPUBAJIO JOMYCTUMOK CHJIOK CTPyMY lon=23A 3a Tabmunero J1.2.3, mpokianeHo

BigkpuTo. CTpyM eIeKTpOMarHiTHoro posdimumoBada SF3=19 A, maemo £=0,82 45

YMOBa BUKOHYETBCS.
OctarouHo BuOHpaeMo nposia 3 miaaumu xuiamu [TIIBC 1(2x1,5) npoknaganus —
1] HITYKaTyPKOIO.

= Iposin BiaxiaHoi aiHii EL4. HominaneHuii ctpym miHii [4=15,5 A.
3T1iIHO 3 MPOEKTOM BCTAHOBJIEHO MpoBia 3 MimHumu xuiamu [MIIBC 1(2x1,5) 3
TPUBAJIO JIOMYCTUMOK CHJIOK CTPYyMY lon=23A 3a Tabmunetro J1.2.3, mpokianeHo

BigkpuTo. CTpyM eeKTpoMarHiTHoro posuirmumoBada SF4=20 A, maemo E=0,86 145

YMOBA BUKOHYETBCSI.
OctarouHo BuOHpaeMo nposia 3 miaaumu xuiamu [TIBC 1(2x1,5) npoknaganus —
M1]T TYKaTypPKOIO.

60



IlepeBipka 4yT/IMBOCTI 3aXHCTY i Ii 3AaTHICTH 3aXMILATH JaHy ALISHKY MepeskKi
Bix K.3.

I[JI?I aBTOMAaTHYHUX BHMHKAUIB 3 GJIGKTPOMaFHiTHI/IMI/I pO3‘-IiHJHOBaLIaMI/I 1

. : I,
HOMIHAJIbHUM cTpyMOM /10 100A 1110 epeBipKy BUKOHYIOTH 3a (hOpPMYIIOI0 I—H 14, ne

em

[« — cTpyM KOpPOTKOro 3aMUKaHHS B KIHI[l JUISTHKH, [0 3aXHIIAEThCS JaHUM
BUMUKAUEM.
Bua K.3. nyia Bu3HaueHHs cTpyMy I« mpuiiMaeThesl TakuM, IIPHU SIKOMY LEN CTPyM
Mae HaWlMEHIle 3HAa4YeHHs, Haiuacrtime e OyBae crtpym onHodasznoro K.3. Ha
MPAKTHUIll, JJI8 KOPOTKWX IIEXOBUX JIiHINA, BEIWYMHY CTpyMy oaHodasznoro K.3.
npuiiMaroTh B Mexax (10-12) I, ne I, — HOMiHAIBHUI CTPYM JUISHKH, IO 3aXHUINAETHCS.
— UYyrauBicTh aBTOMaTUYHOTO BUMHKaua SF1.

10-7 .
p=lgl&§=75EL4
IeM.SFl 18

— YyrnuBicTh aBTOMAaTUYHOTO BUMHKaua SF2.
10-7, 10.145
IEM.SFZ

— I'IB/TJII/IBiCTL aBTOMATUYHOro BUMukKaya SF3.
10-7, 1014,5

- ~7,601,4

I m.SF3 19

eJ

=7,601419

— UyTnuBicTh aBTOMaTUYHOTO BUMHUKaua SF4.
10-7, 10455

Ie,w.SF4

=7,7501,4

- ‘-IafrJH/IBiCTL aBTOMATUYHOro BUMHkaua SF5.
10-7, 10-58,1
e Ll

I w.SF5 80

eJ

SAx BUAHO 13 PO3paxyHKiB, BHOpaHi aBTOMATU4YHI BUMHKAdl MalOTh JIOCTaTHHO
BUCOKY UyTJIUBICTb.

4.4 BucHOBOK: Npu MEPEBIPOYHOMY PO3PaXyHKY OCBITIIIOBAIILHOI MEPEXl LEXy

nutidpyBaHHs, OyiM 3aMiHEHI aBTOMaTH4HI BuMuKaul Tumy A3163 na tunm A3113/5, y
3B’SI3KY 3 TUM, IO X TEXHIUHI XapaKTEPUCTUKH HE 33]J0OBOJIBHSIIH PO3PAXyHKH.

61



5. Po3paxyHok mMaricTpaJibHOI JIiHil (Mepexi »K1UBJICHHS).

MaricTpanpHl JIiHII, SK TPaBWJIO, MPOXOJATh M03a NPUMINICHHSMH, B 3€MJIL.
OCKIJIbKH MepeXl UBJEHHS HE INMPOXOJATh B CEPEAMHI MPUMILICHHS, TO BOHHU HE
NOTPeOYIOTh 3aXUCTY B1Jl IEPEBAHTAXEHHS, aje MoTpeOyroTh 3axucty Big K3.

3T11IHO 3 YMOBOIO 3HAXOJAMMO PO3PAXYHKOBUH CTPYM MaricTpajibHOI JIHii:

Ip.M = j0 > Ip.ZIBI/II‘ +2>01

p.OCBIT

Ko — KoedlLieHT OJHOYACHOCTI, IO 3aJIEKUTh BiJ KIJIBKOCTI CTPYMONpUMAYiB,
CTENeH1 iX 3aBaHTaKEHHS, OJHOYACHOCTI iX pOOOTH:

YHUCJIO CTPYMOIIPUMadiB

(IBHUTYHIB) Koedirmient ogrovyacHocTi (Ko)
2 0.85
3 0.80
4-5 0.75
6-7 0.7
8-10 0.65

Ipw. =0.75-88,6 + 58,1 =124,6 =125 A

3rigHo 3 yMoBOI I,o; > I\ mepeBipseMo mepepis NpoBiHUKA MariCTpanbHOi
JIHIT:

3rigHo 3 T.1.3.6. [4] gonycTuMuii cTpym npoBigHKKa cTaHOBUTH 150A, a mepepis
25 mm? (150>125).

BukonyeMo nepeBipky BUOOpY anapaTy 3aXUCTy MaricTpajibHOI MEpEexi 3TiIHO 3

YMOBOIO:
n—1

— max
IMaKC.MaF - Do > Ipo6.mmr + YCK +2> IpoG.OCBiT
i=1

Ivacemar = 0,75 - 52 + 244,4 + 58,1 = 341,5 = 342 A

Liser = 150 > — = 136,8 ymMoBa BUKOHYETBCS

3rigHo 3 qogaTkoM 3 ooupaemo 3amooixxauk [TH2 250/150.

BukonyeMo nepeBipky BIANOBIIHOCTI BUOpaHUX arapaTiB 3aXUCTY MEPEPi3y KUIH
MPOBIJIHUKA MaricCTpaibHOI JIHIi BIAMTOBIAHO IO YMOBH:
IH.BCT <3 Iz[or[

150<3-150 ymoBa BUKOHYETbCH.
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Bukonaemo niepeBipky Ha ceneKTuBHICTh (Cenexmugnicms (abo inwumu cioeamu
DPO3MENCYBAHHS) — Ye KOOPOUHYBAHHS 3AXUCHUX NPUCMPOi8 MaAK, Wo0 asapitina OLIsAHKA
BIOKIIOUANIACS MITbKU 3AXUCHUM NPUCMPOEM, POSMAULOBAHUM 8 MePeNCT be3n0cepedtbo
nepeo micyem SUHUKHEHHs Agapii, He Npueoosdu 00 Cnpaybo8Y8aAHHs THUWUX 3AXUCHUX
npucmpois.). llpu 3acTOCyBaHHI OJHOTHIIHUX  3aMOO1KHUKIB  CEJICKTUBHUMHU
BBAXKAIOTHCS Ti, IO PO3PI3HAIOTHCS Ha JBa CTYNEHI HOMIHAIBHUX CTPYMIB TUIaBKUX
BCTaBOK.

VMmopa: —ueer > 16; 150=12>16, ymoBa He BUKOHYEThCS.
IH.BCTHa’ﬁ6 125

3011bITyEMO CTPYM TUTABKOI BCTaBKH 3aro0ixkHuKa 10 200 A, Tomi

20=16>1,6, yMOBaBUKOHYETHCS.
125
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6. BUCHOBOK MpPO BiMOBIIHICTH 3alP0EKTOBAHOI 0 €JIEKTPOYCTATKYBAHHS
BHUMoOram noxexxnoi oesnexku, IIBE ta ITYJ.

HaitmenyBanHs Heobxiane
Ne daktuune | Bukonanus | OOIpyHTyBa- BucHoBOK
CIICKTPUIHOTO : : .
3/m BUKOHAHHS | JUIs 30HA | HHSI HOpMaMmu | BIIMIOBIIHOCTI
oOJagHaHHS
kiacy [1-11
Enexrponsuryn He
L ANP132M2 P00 IP 44 T3 113 BIJITIOBI1a€
Enexrponsuryn He
2. AAMI12MD P00 IP 44 T.5.1.[3] BinmoBinac
EnexrpoasuryH He
3. AAM130MS P00 IP 44 T.5.1.[3] BiTOBIAE
Enexrponsuryn He
4. YAMI0M6 P00 IP 44 T.5.1.[3] BinmoBinae
1P 11- He
5. 73700Y3 P22 IP 44 T.5.2.[3] I
6 CuioBa ITIIB (3x4) | IIIB (3x4) | m.5.10.1.[3] Biamosinae
' IIPOBOJIKA B TIOJTY B TOJIY n.5.10.4. [3] | Bignosigae
7 CuioBa riny%iB IMIB B Tpy6i | 1m.5.10.1.[3] Biamosinae
' MIPOBOJIKA Tp3 4 T.3/4" . 5.10.4.[3] Biamosinae
Cuiosa AHH B 1o AHH B 70 m5.10.1 3] Binmnosinae
8. Ka crmilp o CHHIE L 5104.[8] | Bimnosiae
TPOBO 50110 oIy T A a
9 Cunosa ABPI' ABPI' n.5.10.1 .[3] Binnosinae
' MIPOBOJIKA B TIONTY B TIONTY n. 5.10.4.[3] Binnosinae
10. I[IME-232 IP54 P44 T.5.2.[3] Bianosimae
11. ITA-322 P44 P44 T.5.2.[3] Biamosinae
12. [IME-132 P44 P44 T.5.2.[3] Biamosinae
13. ITA-332 P54 P44 T.5.2.[3] Biamosinae
[BC [TIBC
[TpoBoaKa yihi| i m.5.10.1 .[3] Binmosimae
14, : : :
OCBIT/IIOBAJIbHA | IITYKaTypK| mTyKaTtypko | m. 5.10.4.[3] Bignosimae
010 10
CBITUIILHUK , He
1. HCII-11-100 IPO0 23 T.5.3.3] BIJITIOB1/a€
[[uToxk He
16.| ocBiTIeHHS P34 P44 T.5.2.[3] : :
CV9441-11 BIJITTOBITa€
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Jliteparypa
Koneke 13 Ykpainu Big 02.10.2012 No5403-VI.
JIHAOII 0.00-1.3201 ITpaBuita OynoBU €JIEKTPOYCTAHOBOK.
EnexTpoobnagnanHs crieniagbHUX YCTAHOBOK
HAIIBb A.01.001 TIpaBuna nmoxkexHoi Oe3neKku B YKpaiHi.
[IpaBuna ymamrTyBaHHs eleKTpoycTaHOBOK Hakaz MiHicTepcTBa €HEPreTHKHU Ta
BYTUIbHOT TpoMucioBocTi Ykpainu Big 21.07.2017 Ne 476
JBH B.2.5-23 TlpoekTyBaHHS eJeKTpOOOIagHaHHS 00 €KTIB IUBUILHOTO
IPU3HAYCHHS
CrnemianbHa enekTpoTexHika HaBuaabHUM mocioHuk/ O.M. 3emnsHcbkuii, K.IL
Muranenko. ILI. 3aika, B.I. Tomenko, C.C. Tapacos, O.0. 306enko, M.T.
Tomenko — Yepkacu: UIIIb imeni I'epoiB Uopnoowns HY I3 Ykpainu, 2022 —
540 c.
JNCTY EN 60529:2018 Cryneni 3axucty, 3a0e3neuyBani koxyxamu (Koz IP)
(EN 60529:1991; A1:2000; A2:2013; AC:1993; AC:2016, IDT; IEC
60529:1989; A1:1999; A2:2013; Cor 2:2015, IDT)
JCTY EN 60598-1:2015 Cpitunpuuku. Yactmua 1. 3araabHl BHMOTH Ta
sunpooyBanns (EN 60598-1:2015, IDT)
JACTY EN 62305-3:2021 bmuckaBko3axuct. Yactuaa 3. Di3uuni
MIOIIIKOIKEHHS OyiBenb (cmopyn) Ta Heoesneka mis kutts (EN 62305-3:2011,
IDT; IEC 62305-3:2010, MOD)
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