BﬂeKTPOMaFHI/ITHaH COBMECTUMOCTDb U KAY€CTBO 3JICKTPOIHCPIUA
B CUCTEMaXx 3ﬂeKTpOCHaﬁ)KEHI/IH

MeToanueckne yKa3aHusi 110 BbINOJIHEHNUI0 KOHTPOJbHOH Pa0d0ThI
o pasaeny «HecuHyconaaIbHOCTh HANIPSAKEHU

HampsbkeHne B SIIEKTPUYECKHUX  CETSAX HE  SBISIETCS  UJICATBHO
CHHYCOHJAIBHBIM 110 (hopMe, OHO Bcerja B OOJbINEH WM MEHBIICH CTEICHH
HMCKaXCHO JICHCTBHEM HEIMHEHWHBIX IMOTPEOHMTENEH, M0 KOTOPHIX B OOIIEeM
OaylaHce SJIEKTPONPHUEMHUKOB IOCTOSIHHO BoO3pactaeT. B cooTBeTcTBUH ¢
['OCT 32144-2013 HecMHYCOMIANBHOCTh HAIPSDIKEHHUS XAPAKTEPU3YETCS
CIEIYIOINMU MOKA3aTEIAMU:

e k03¢ dUIIMEHTaMH TAPMOHUYECKUX COCTABJISIONINX HANPSHKEHUS Kiyn)s

® CYMMapHbIM  KO3(QQUIMEHTOM  TapMOHHUYECKHMX  COCTABISAIOLIMX
HalpsbkeHus K .

[Ipenmocbuikor It TPUMEHEHUS OSTHUX MOKA3aTelel SABIAETCS Tak
HA3bIBAEMBIA  CIIEKTPaJbHBIM TMOJAXOJ, OCHOBAaHHBIM HA TMPEICTABICHUU
HECUHYCOUJAIIbHBIX HANpPsHKEHUN U TOKOB psiaamu Dypbe. B wacTtHOCTH, MIId
HANPsHKECHUS

u(t)=U0+§Unmsin(na)t+(on), (1)

n=1
rae U, — IOCTOHHAs COCTaBIIAIOIA;
U,,>» ¢,— aMIUINTyJa U HadaJlbHas (pa3za TapMOHUYECKOM COCTaBIAIOLIEH
(rapMOHHKH) N-TO TOPSIIKA;
N — nopsi1oK (HOMEp) MOCTAEAHEN U3 YUUTHIBAEMbBIX BBICIIUX TAPMOHHUK.
I"apmonuka ¢ HOMEpoM 7 =/, 4acTOoTa KOTOPOW COOTBETCTBYET HacTOTE
CETH, Ha3bIBAETCS MEPBOM MM OCHOBHOM, OCTAJIbHBIE — BHICIIUMHU TAPMOHUKAMH

(W TAPMOHUYECKUMH COCTABIISIOMUMHE). B TpexdaszHbIX CeTAX MpeanpusTHid
npaktudecku Beerga U, =0.

CoBokynHocts amrumatyn U, u ¢a3 ¢, oOpa3dyeT aMIUIMTYyAHBIH U

(da3oBbIil criekTpel. JlJig pelieHrs MpakTUYEeCKUX 3aJad OCHOBHOE 3HAauYCHHE
UMEET aMIUTUTYJIHbIA CHEKTP YacTOT, Ha3bIBAEMBIA ISl KPATKOCTH IPOCTO
CIIEKTPOM.

Crexktp MOXET ObITh MNPEACTaBIEH B BHJE pelIeTYaToro rpaduka,
OpJIMHATaMU KOTOPOTO SIBISIIOTCS 3HAYECHHS] KO3(PPUIUEHTOB rapMOHUYECKUX
COCTaBISIFOIUX K, ) JUISL HOMEPOB FapMOHHK 7.

Koadduiment n-olf TrapMOHMYECKONW COCTABISIONICH  HANPSIKEHUS
pacCYMTHIBACTCS KaK OTHOIICHHUE JCHCTBYIOIIETO 3HAYCHUS 71-i TAPMOHUKH K
JEHCTBYIONIEMY 3HAYCHUIO TTEPBOI TApMOHUKH



U
Ky = 100%. )

1

CymMapHbIil K03hGHUITMEHT TAPMOHUYECKUX COCTABJISIONINX HAMIPSHKCHUS
OIIPEAEISAECTCA KaK OTHOILIEHUE JEHCTBYIOLIETO 3HAYEHUS BBICIIMX TapPMOHHUK K
JNEHUCTBYIOLIEMY 3Ha4eHUIO0 U,; OCHOBHOM FapMOHUKHU

K, == .100%, (3)
I
rae U, — nedicTByrollee 3HaueHUEe OCHOBHOW TapMOHMKH HanpskeHus, B (kB).

B cootBerctBumn ¢ I'OCT 32144-2013 HeoOXOAMMO YUYUTHIBATH BBICIINE
TapMOHUKH ¢ HOMepamu oT 2 110 40.

N3 (2) u (3) HeTpymHO TMOKa3aTh, YTO CYMMapHBIA KOIPHUIIUECHT
rapMOHHYECKHUX COCTABJISIOUINX HAPSKEHUS MOKET ObITh HaifJieH 1o (opmyiie

N
K, = /ZKZU(n) . 4)
n=2

JleficTByroniee  3HAYEHHUE  HANPSOKEHWS  u(t)  HAXOOMTCS  Kak
CpeAHEKBAPATUYHOE 3HAYCHUE JIEUCTBYIOIIMUX 3HAYCHUN BCEX TapMOHUYECKHUX

COCTAaBJISIOIIAX
N

U= >U;. (5)
n=1

dopmyity (5) MOXKHO 3amucaTh CIASAYIOIUM 00pa3oM

U=U,+1+(K,/100)" . (6)

Ilpumep. Pe3ynbraThl NMPOBEACHHBIX W3MEPEHUN MOKA3ald, YTO KpUBas
CETEBOr0 HAIPSDKEHHS COJACPKUT HEYETHbIE TapMOHUKM ¢ 1-1 mo 9-1o,
HavajlbHble (Da3bl KOTOPBIX PaBHbI HYJIIO, a JEHCTBYIOIIME 3HAYEHUS PaBHbI
cooTBercTBeHHO 210, 16, 8.5, 6.7 1 5.6 B.

Kosdduimentet rapMOHMUECKMX  COCTABJISIONIMX  HANPSDKCHHS B
COOTBETCTBUH C (2) OyayT paBHBI
1
Kys) :%-100%=—6-100%=7,61%;
U, 210
Us; 8,5

Ky s =25.100% =
v Ty, T 210

-100% =4,05%:;



KU(U:%-]OO%:

1
U
KU(Q)zﬁ-IOO%z

6’2-]00%23,]9%;

5’% -100% = 2,67 % .

Hcnonb3ys moigyyeHHblEe 3HAYEHHS KO3(PQPUUMEHTOB, MOCTPOUM CIEKTP

HanpspkeHus (puc. 1). [Ins nepBoii rapmonuku HanpsbkeHust 3Hauenue 100 % Ha
rpadguke He OTOOpakaeMm.

KoaddomumeHT n-o rapMOHUKMN HanpsbKkeHUs

0
1 2 3 4 5 6 7 8 9 10

Homep rapMOHMKU N

Ku(n),%
N w N [6)] » ~ oo

Puc. 1. Cnextp HanpskeHUs

C nomomipio dopmynbl (4) HaiieM, 4TO CyMMapHbIM Kod(phuumueHT
TapMOHUYECKUX COCTABJISIIOLINX HAMPSKEHUS

K, =761 +405° +3,19° +267° =957%.

ITo dopmyne (6) paccuutaem JeHCTBYIOIIEE 3HAYEHUE KPUBOM
HaIPSHKCHUS

U=2101+(9.57/100) =210,96 B.

[Tpoananmu3upyeM MoOTydeHHBIC pe3yabTaThl Ha IPEIMET MX COOTBETCTBUS
tpedoBanusiMm ['OCT 32144-2013 Ha KadecTBO SJEKTpOdHEpruu. [as 3Toro
BHECEM UX B Ta0nHIly 1, B KOTOpO# MPUBEIEHBI TAK)KE HOPMUPYEMbIE 3HAUCHUS
nokasareyied. 3aMeTUM, YTO PacCMaTPUBAEMBIM MpPUMEpP OTHOCHUTCS K CETAM
0,38 kB. [ToaToMy naHHBIE O HOPMUPYEMBIX 3HaUEHUAX OepeM u3 Tadmull 1, 2 u
4 ykazanHoro cranjgapra miua Hampsbkenus 0,38 kB. CooTBeTcTBHE mapamerpa
OTMEYEHO 3HAKOM (+), HECOOTBETCTBUE — 3HAKOM (—)



Ta6muna 1. Ilpumep pacuera

[Tokazarenb Kyesp% | Kyes)% | Kyg)% | Kygg), % Ky, %
HopMmupyemoe 5.0 6.0 5,0 1,5 8,0
3HAYCHUE
N3mepennoe 7.61 4,05 3,19 2,67 9,57
3HAYECHUE
PesynbraTt _ n i _ _
CpaBHEHMS

BriBon. Koaddurmentst rapmonuk ¢ Homepamu 3 u 9, a Takke
CyMMapHBIH KO3()(PUIIMEHT TapMOHHMK IPEBBIIIAIOT HOPMHUPYEMbIE 3HAUCHUSI.
BcenenctBue sToro aHanmm3mpyemas KpUBas HaMpsDKEHHUS HE COOTBETCTBYET
tpedoBanusiMm 'OCT P 54149-2010 Ha kauecTBO 3JIEKTPOIHEPTUU.

3amanue

B Tabnune 2 mnpuBeneHbl ACWCTBYIOUIME 3HAYEHHUS TapMOHMYECKHUX
COCTaBISIIOLIUX, COAEPXKAIIUXCS B KPUBOM aHAJIM3UPYEMOTO HamNpsKEHUS
(cronbupt 3 — 10), a Takke HOMUHAIILHOE HaNIPsDKEHHE B CeTH (cTosoerr 2).

Tpebyercs:

1.Paccuutath
HaIPsHKCHUS.
2.ITocTpouTh CTIEKTp HANPSHKEHUSI.

3.Paccuntathe cymmapHbIit KO3QPHUIIMEHT TapMOHUIECKIX COCTABIISIONINX
HaAPSDKEHUSI.

4. PaccunTatrh IEUCTBYIOLIEE 3HAUEHUE KPUBON HAIIPSKEHUS.

5.CpaBHUTH paccCUMTaHHBIC MOKA3aTENIM C HOPMUPYEMBIMU 3HAYCHUSAMHU H
clenaTh BBIBOA O COOTBETCTBUU AHAIU3UPYEMOTO HAMPSOKEHHUs] TpeOOBaHUS
cTaHjapra.

6. CpaBHUTHb pPACCUNTAHHOE 3HAUYCHHE HANPSDKCHHS C HOMUHAIBHBIM
3HAYEHUEM M JaTh 3aKJIIOYEHHE O COOTBETCTBHM OTKJIOHEHHUS HaNpsKEHUS
tpeboBanusim ['OCT 32144-2013.

KOd(pUIIMEHTBI ~ TAapMOHHMYECKHX  COCTaBIISIONIHAX



Ta6numa 2. BapuanTsl 3a1aHuii

sapu-| U, .B | U,B |U,,B|U;,B|U,,B|U,B |U,,B|U,B|U,;,B
1 2 3 4 5 6 7 8 9 10
1 220 200 | 0 8 6 1 1 04 | 0.1
2 | 380 360 | 16 | 0 | 14 2 1,5 | 05 | 02
3 660 640 | 22 [ 12 [ 0 3 2 IE
4 [ 6000 [ 6100 | 240 [ 130 [ 100 | 0 30 | 13 | 12
5 | 10000 | 10000 | 450 | 340 | 130 | 45 0 15 | 11
6 | 35000 [ 34000 [ 1200 | 910 | 450 | 130 | 110 | 0 45
7 | 220 210 [ 8 [ 11 | 7 1 1 03 | 0
8 | 380 370 | 0 | 17 [ 12 1 2 [ 07 ] 01
9 | 660 650 | 18 | 0 [ 15 [ 08 | 04 1 [ 05
10 [ 6000 [ 6300 | 270 [ 120 [ 0 32 ] 100 | 12 1
11 [ 10000 [ 10500 | 480 [ 310 [ 120 | 0 57 | 23 2
12 [ 35000 [ 33000 | 1000 | 820 [ 350 | 67 0 58 8
13 [ 220 210 [ 19 [ 12 | 18 1 1 0 1
14 [ 380 400 | 20 [ 15 | 23 7 4 2 0
15 [ 660 570 | 0 | 13 [ 23 2 1 2 1
16 [ 6000 [ 6500 | 300 [ 0 [ 45 | 22 | 12 7 2
17 [ 10000 [ 11000 | 540 [ 370 [ 0 70 | 120 [ 88 9
18 [ 35000 [ 36000 | 1000 | 850 | 350 | 0 67 | 58 8
19 [ 220 230 | 10 [ 55 | 23 3 0 2 3
20 | 380 400 | 33 [ 28 [ 18 9 2 0 2
21 | 660 690 | 30 [ 67 [ 24 | 12 | 23 1 0
22 | 6000 | 6900 | 0 | 170 | 110 | 89 | 34 [ 12 | 10
23 [ 10000 [ 11200 | 510 | 0 [ 230 | 80 [ 78 [ 100 | 7
24 | 35000 [ 36300 | 1060 | 880 | 0 67 | 14 | 22 8
25 [ 220 185 | 0 [ 12 ] 8 4 3 | 08 [ 02
26 | 380 342 | 16 | 0 | 14 2 1,5 | 05 | 02
27 | 660 625 | 22 [ 12 [ 0 3 2 1 | 03
28 | 6000 | 5900 | 240 | 130 | 100 | 0 30 | 13 | 12
29 [ 10000 [ 11000 | 650 | 540 [ 330 | 45 0 15 | 11
30 | 35000 | 36000 | 1100 | 1010 | 550 | 130 | 210 | 0 45
31 [ 220 240 [ 8 [ 11 | 7 1 1 03 | 0
32 | 380 390 | 0 [ 19 [ 16 5 2 1014 ] 01
33 | 660 680 | 18 | 0 [ 18 [ 0.8 | 04 1 [ 05
34 | 6000 | 6300 [ 300 | 220 | 0 42 [ 100 | 18 1




[Iponomkenue Tabauibl 2

1 2 3 4 5 6 7 8 9 10
35 | 10000 | 11000 | 680 | 310 | 120 0 77 23 2
36 | 35000 | 33000 | 1500 | 820 | 650 67 0 86 8
37 220 190 9 12 28 1 5 0 1
38 380 400 40 15 63 7 14 2 0
39 660 590 0 33 23 12 1 2 1
40 | 6000 6500 | 400 0 65 22 32 7 2
41 | 10000 | 11000 | 580 | 570 0 170 120 88 9
42 | 35000 | 36000 | 1000 | 1200 | 350 0 96 58 8
43 220 230 16 75 23 3 0 4 3
44 380 400 54 28 48 9 6 0 2
45 660 690 30 87 24 42 23 1 0
46 | 6000 6900 0 170 | 110 89 34 12 10
47 | 10000 | 11200 | 710 0 230 80 98 100 7
48 | 35000 | 38300 | 1060 | 880 0 87 14 42 8
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NMPUNOXEHUE

Tao6mamma I11
ITopsiok 3naueHust Ko urmenToB Ky, ), Yo, HEUCTHBIX
FapMOHUYECKOH | rapMOHUYECKUX COCTABIAIOMINX HATPSKEHUS, HE KPATHBIX
COCTAaBJIAIOICH TPEM JUJIsI HAIIPSIKEHUSI DJIEKTPUYECKOU CETU
n 0,38 xB 6-25 kB 35 kB 110-220 kB
5 6 4 3 1,5
7 5 3 2,5 1
11 3,5 2 2 1
13 3,0 2 1,5 0,7
17 2,0 1,5 | 0,5
19 1,5 1 1 0,4
2 1,5 1 1 0,4
25 1,5 1 1 0,4
>25 - - - -
Tab6muma I12
ITopsiok 3navueHust Ko urmenToB Ky, ), Yo, HEUCTHBIX
rapMOHUYECKOH rapMOHUYECKHUX COCTABIIIOIINX HAIIPSYKEHUS], KPATHBIX
COCTaBJISOIICH TPEM ISl HAIIPSKEHMS! JJIEKTPUYECKOU CETH
n 0,38 xB 6-25 kB 35 xB 110-220 kB
3 5 3 3 1,5
9 1,5 1 1 0,4
15 0,3 0,3 0,3 0,2
21 0,2 0,2 0,2 0,2
>21 0,2 0,2 0,2 0,2
Taomuna I13
[Tops ok 3HadyeHus Ko3(PHUIIMEHTOB HANPSHKEHUS K. Uln)s %, 4ETHBIX
rapMOHUYECKOM FapMOHUYECKUX COCTABIISIFOIIINX
COCTAaBISIFOILCH JUISL HAITPSDKEHHUSI DJIEKTPUYECKON CETH
n 0,38 kB 6-25 kB 35 xB 110-220 kB
2 2 1,5 1 0,5
4 1 0,7 0,5 0,3
6 0,5 0,3 0,3 0,2
8 0,5 0,3 0,3 0,2
10 0,5 0,3 0,3 0,2
12 0,2 0,2 0,2 0,2
>12 0,2 0,2 0,2 -




Tao6mnuua [14

3HaueHus1 CyMMapHbIX K03 puunentos K, , %,
rapMOHUYECKHUX COCTABJISIIOUIUX HAMPSKEHUS
B TeueHue 95 % BpeMeHU UHTEPBAJIA B OJIHY HEEIIO
JUIsI HAPSKEHUSL DJIEKTPUYECKOM CETH

0,38 kB 6-25 xB 35 kB 110-220 xB
8,0 5,0 4.0 2,0
Taomumna I15

3HadyeHus1 CyMMapHbIX K03 duuuentos K, %,
TapPMOHUYECKHUX COCTABJISIIONTUX HAMPSIKEHUS
B TeueHue 100 % BpeMeHU MHTEpBaja B OJIHY HEICIIO
JUTSI HAPSDKEHUS DJICKTPUICCKOMN CETH

0,38 kB 6-25 kB 35 kB 110-220 kB

12,0 8,0 6,0 3,0




