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PYKOBOOSAIIUHN HOPMATUBHBIR JOKYMEHT
-

METOAHYECKHE YKA3AHHA

COBMECTUMOCTD TEXHHYECKHX CPeNCTB 3JEeKTPOMArHHTHAaS

P 50—713—92
JJIEKTPOMATHUTHAA OBCTAHOBKA

Bujibl HM3KOUACTOTHBIX KOHAYKTHBHbIX noMex u curHanos, (M3IK 1000—2—1)
NepejaBaeMblXx 10 CHAOBbLIM JHHMAM, B CHCTEMaXx
INEKTPOCHAOKEHHA 00INEro Ha3HAYEHUS

OKCTY 0111

Jlara BeepeHus 01.07.93

Hactosuine MeToAHYEeCKHEe YKa3aHHS PACNPOCTPAHAKTCH HA 3J]€KT-
POMAarHUTHYIO 0OCTAaHOBKY B CUCTEMAaxX 3JEKTPOCHaOXKenusa oO1Iero Has-
HaueHH s, OMICHIBAIOT BUAB H YCTAHABJAHUBAKT XapPaKTEPUCTHKH KOHAYK-
TUBHBIX TOMeX B 4aCTOTHOM auamnasone ao 10 kl'u ¥ curHanos, nepena-
BaeMbiX MO CHJOBBLIM JIHHHAM, B OoJiee MIHPOKOM YAaCTOTHOM JHala3oHe.

MeToaHyecKie yKa3aHH$1 YCTAHABJAUBAOT XaPaKTEPHUCTHKH U OIIH-
CaHHs CJACAYIOUINX BHAOB NIOMeEX:

rapMOHUK;

HHTEPrapMOHHK;

KOJeOaHui HanpsiXXKeHHd,

IPOBAJIOB HalPSAXKE€HHSA H KPaTKOBPEMEHHBLIX I€pepLIBOB NMUTAaHHS,

HECHMMETPHU HallpAXKEHHH,

CHTHAJIOB, nepeAaBaeMbiX N0 CHJOBBIM JINHHAM;

M3MEHECHU YAaCTOThLI MUTAIOIEro HaNnpaKeHH4.

OnucaHusg U XapakTepHUCTHKH movex o0si3aTelibHbI K IPHMEHEeHUIO
BO BCEX BHJ1aX HOPMATHBHO-TEXHHUYECKOHU NOKYMEHTAIlUH, yCTaHaBJIHBa-
IOUIeH YPOBHH JIEKTPOMATHHUTHOH COBMeCTHMOCTH (DMC) U HOpMBI HA
IOME€XOYCTOHYHBOCTb TEXHHYCCKHX CPEACTB H 3MUCCHIO TIOMEX.

TepMuHbl, npuMeHsieMbie B HACTOSILLIHX METOAHYECKHX YKa3aHHAX,
NPpHBEACHDBI B NPHJIOKEHHUH.

I. OBIIUE NOJIO)KEHHUY

I.1. YpoBenp IMC ucnoabsyror A KOOpAHHAIIMYM YPOBHEH NTOMeX B
CUCTEMAX 3JIEKTPOCHADKEHHS] M yPOBHell MOMEXOYyCTONYHBOCTH H 3MHC-
CHH noMeXx o6opyaoBaHueM, paboTaolUHM B 3THX CHCTeMax.

1.2. IlpenesbHbIM ypOBHEM NOMEXH CUHTAIOT MAaKCHMaJbHOE 3Hauye-
HHE NMOMEXH, NOSABJAIOIIEECH C ONPC/IEJECHHON BEPOATHOCTHIO B 3JICKTPO-
MarHUTHOH OOCTaHOBKe, B KOTOPO#l paboTaeT yCTPOHCTBO, 060DPyA0OBa-
HHe HJH cucTteMa. C 3TUM 3HayeHHeM AOJKHBI OBbIThb COrJaCOBAaHbl HOP-
Mbl Ha MMOMEXOYCTOMYHBOCTb M 3MHCCHUIO MOMEX yCTPOHCTBaMH, paborTa-
IOIHMH B JAHHOH 3JIEKTPOMArHUTHOH 0OCTaHOBKE.



1.3. Tlpenenbuniit ypoBeHb NOMeXU MOXer OLITb pe3yAbLTATOM COB-
MCCTHOTO ReliCTBIiSi HECKOJIBKHX HCTOYHHROB (HanpHMep, B cjaydae rap-
MOHHK ), JHOO OAHOr0 HCTOYHHKA (HAnpuMep, B cjay4dae nposaJja Hanps-

KeHHUs) .
1.4. YpoBeHb TOMEXH HMEET Pa3JIMUHbIE 3HAYEHUS] B PadHbIX MecTax

CCTH U U3MeRSEeTCS BO BpeMeHH. JlJia npakTHYecKuX LBeJei CAeAyeT py-
KOBOACTBOBaTHCH CTATUCTHUCCKUM pacnpeie/eHueM nNoMex.

[ipenenbHBlfl ypoBeHb NOMeXH YCTAHABJMBAOT H3MEDEHUAMH B JeH-
CTBYIOLIEH 3/4eKTPUUECKON CETH HJIH C NOMOULbIO pacyeTa.

1.5. B cBg3u ¢ TeM, yTO npeliebHOe 3HayeHne NOMEXH NOABJAAETCSH
OUeHb pelkKo, ypoBedb DMC He peKoMeHAYercs YyCTaHaBJMBaTb pPaB-
HBIM 3TOMY 3Ha4eHHIO, TAK KakK 3HA4YHUTeJbHAs yacTb 06OpPYAOBAHHA HE
OyleT nOABepraThcs ero BO3AEHCTBHIO OO0JIbLIYIO YacTh BpeMEHH palo-
Thl. ¥poBeHL IMC nenecoobpa3Ho ycTaHaBJIHBATh PABHBIM 3HAUEGHUIO,
KOTOpoe HE mpeBLiiaeTcst noMexoit B 95 Y% cayuaes uau 6oaee.

1.6. ¥YpoBeHb NMOMEXOYCTOHYHBOCTH YCTPOUCTB AOJIZKEH IIPOBEPSATHCSH
C NOMOULbIO UENBITAHHUA. Ero 3HaueHue U npomneAypa UCHbITAHHS yCTa-
HABJIUBAIOTCS COOTBETCTBYIOULHMH CTAHAAPTAMHU WJH COTJ/IACOBLIBAIOTCSH
3aHHTEPeCOBAHHLIMU CTOPOHAMU.

1.7. ¥YpoBeHnb nOMEXOBOCHPUUMYHBOCTH 000PYyAOBaHUSA AOJXKEH OHIThH
DaBeH MW BHIIE YPOBHS IOMEXOYCTOHYHBOCTH, YCTAHOBJEHHOTO NPH
HCTILITAHUAX.

YPOBEHL TTOMECXOBOCMPHUMUNBOCTH JOJXKEH yCTAaHaBJAHBATLCS H3ro-
TOBHTCJIEM 00OPYAOBAHUSA C YYCTOM NPEACTOANIHX YCJIOBUH KCIJAyaTa-
IIMH H HOPMHIPOBZHHOIO Mpejeta MOMeXOyCTOHYHBOCTH. JlomycKaercs
CTATHCTHYECKAA OlleHKa YPOBHS NOMEX0OBOCIPHHMUYHBOCTH.

1.8. ¥YpoBeus 3MC HCnOAB3YIOT B KayecTBe Oa3HCHOH BeJHYUHHI
IJsi obecrieyeHust 6e30TKa3HON paboTel 000PYyAOBaHMs, B 4YaCTHOCTU B
CHUCTEeMAaxX 3JICKTPOCHaOKeHHus o0lilero HasHaueHusl, K KOTOPHIM NOACOE-
AHHEHBl 3JCKTPDONPUEMHHKH MoTpebuTedsiedt, paboralomuXx He3aBHCHMO
Apyr oT Apyra.

COOTHULURHUSA MeXAy Pa3jMYHBIMH YPOBHSAMH NOMEX, paccMaTpHBa-
€MbIX CTATHCTIYECKH, NOKA3aHbl Ha uepT. 1.

1.9. [laa cetell cnelinaNpHOTO HA3HAUEHHUS HAM HE3aBUCHMHX ceTel,
NUTAIOUIHX, HalpuMep, ogroro norpeburens ¢ obopyjaoBaHHeM CHeEILH-
aJbHOrO THIId, JONYCTHMO yCTaHaBJAUBATH Apyrue ypoBHH IMC.

2, TAPMOHUKH

2.1. Onucanue Bupa nomexu
['apMOHHKH AIBJSIOTCS CHHYCOHAANBHBIMH H3MEHEHHAMH HampsxKe-

HUSl WKW TOKa, HMEINUMHU YACTOTY, KPAaTHYIO OCHOBHOH 4acTOTe, Ha KO-
TOPYI0 CHOPOEKTHPOBaHA CHUCTEMa 3JEKTPocHabGxeHwHss  (Hampumep,
00 nin 60 I'u).

OCHOBHO} NPUYHMHOH MNOSABJIECHHS [aPMOHHUYECKHX INOMEX SBJAETCH
000pyAOBaHue C HeJUHEeHHOH BOJIBT-aMIepPHOH xapakTepHcTHkoi. Ta-
Koe 000pyJdOBaHHE MOXKET pPaccMaTPHBATLCH KAaK HCTOUHHMK IapMOHHK

TOKa,
['apMOHHMKA TOKa BH3HBAaeT TAaPMOHHYECKOR NAJEHHE HANDAXKCHUS



CooTHOUIEHHE MEXKAY PA3AMYHLIMK YPOBHAMH NOMeEX

a — CTATHCTHUYECKOe pacrnpeneneHHe 3HaYeHHHE ROMEX, BO3MOXKHO CJ0XKe-

HHEe OT HECKONbKHX HCTOUHHKOR, 6 — onpefefieHHOS 3HAUSHUHE VYDOBHA COB-

MECTHMOCTH, Ha IMpakKTHKe 95 % oOT MaKCcHMaJabHOrQ 3HayeHHd IOMeEXH;

8 — YDOBEHb IIOMeX03allMINeHHOCTH; & — CTaTHCTHUeCKOe  pacnpeleseHHe
YpOBHEeH NOMEeXOBOCOHPHHMYHBOCTH 3NE€KTPONPHEMHHKOB

Uepr. 1
PacnpeneneHie TOKOB rapMOHHK
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Ha NOJIHOM CONpPOTHBJAEHUH ceTH (uepT. 2). B nelicTBUTENBHOCTH rapMo-
HHKH TOKa OT PAa3JIHYHbIX HCTOYHHUKOB CKJAAABBAKTCA IeOMEeTPHYECKH.

MN3-3a BAHSAHHA €MKOCTHBIX Harpy3ok (Hampumep, KOHAEHCATOPOB,
YJAYYLIAIIHX KO3OPUUHEHT MOUHOCTH) U €eMKOCTHOH NPOBOAHMOCTH
Kabeaeil B CeTH MOXKET BO3HHKHYTb NOCJAeAOBaTE/]bHbIH H Hapaneb-
HbIil PEe30HAHC H Bbi3BAaTh yBeJHUEHHE TapPMOHHK HaTpsXKeHHS AaxKe B
TOUKAaX, YAaJeHHbIX OT HCKaXXalollen HarpysKH.

2.2. MCTOUHHKY rapMOHHK

2.2.1. O6GopynoBaHHe AJisi TIPOU3BOACTBA, mepeladyd U pacnpejee-
HUSl 3JIEKTPO3HEPTrHH TeHepUpyeT He3HayHTeJbHble TapMOHHKH. HcTou-
HHKaMy OOJbILKX 3HaUYeHUH FapMOHHK TOKA SBJSIIOTCS HNPOMBILLIEH-
Hble W ObITOBLIE HATPY3KH.

Kak nmpaBHJIO, OCHOBH2s1 YaCTb CYMMapHOTO YPOBHS TapMOHHK BHO-
CUTCS JIHIb HECKOJbKHMH H3 MHOTHX HCTOYHHKOB; YPOBE€Hb I'apDMOHHK,
BHOCHMBIX OCHOBHO# Maccol 060PYA0BaHHS, HU30K.

3HauuTeNbHbLIE TOKH TaPMOHUK TEHEPUPYIOT CjAeAyIoliHe UCTOUHHKH:

obopyaoBaHKe ¢ (Pas0oBLIM ynpaBjeHHeM U O0JiblIOH MOUIHOCTBIO;

HeyIpaBJ/igeMbie BBIIPAMHUTENH, OCOOCHHO CO CraXKUBalOUUMH KOH-
JeHcaTopaMy (HamnpuMmep, HCIIONb3yEMBIMH B TeJeBH30pax, npeo6paso-
BAaTeJsAX YAaCTOTHI U ra3opas3psiHbiX JaMnax cO BCTPOCHHBIMH 3JIEKTPOH-
HBIMH MYCKO-PEryJHPYIOIIHMHY YyCTpPOHCTBaMH). [eHepupyeMble HMH
PAPMOHHKH COBnajgaiT 1no dase, n0O3TOMY TFapMOHHKH OT DPA3HBLIX Bbi-
NpAMUATENEH CKAAABIBAIOTCA APYr ¢ APYIroM, NPUBOAS K YBEJIHUEHHIO KX
ofliero ypoBHA.

B 3aBucHMOCTH OT pexkuMa paboTel 0060PyAOBaHUSA TAaPMOHHKH MO-
ryT ObITb OTHOCHTEJNbHO CTAaOUJBHBIMH MJAH H3MEHSIOUIHMHCH BO Bpe-
MEHH.

2.2.2. T'enepupyroujee, nepedarowiee u pacnpedersdouiee 060py0o-
sanue

Jrta rpynna o60pyLOBaHHa BKJIOYaeT OOGOpYAOBaHHEe, HCIOJb3ye-
MOe 3JEKTPOCHAOXKAaOUHMH OpPraHHu3alHsMH, B YaCTHOCTH, I'eHepaTopHI,
TpaHchopMaTopsl u 6osee coBpemMeHHOoe 000OpyHoBaHHe, HCNOJIb3yeMoOe
B HacTrosllee BpeMsl B OrpaHHYEHHbIX oO0beMax (CTaTHYeCKHEe KOMIIEH-
caTopnl, npeobpa3zoBaTesH YaCTOTH H T. I1.).

Bpamalouinecs MauinHpl npeAcTaBJAAIOT cO00H HCTOYHHKH HE3HAUH-
TeJIbHBIX TaPMOHUK, TaK KaK NPaBHJIbHBIM NOA60POM KOJHYECTBA Na30B
Ha MOJI0C, Hm1ara OOMOTKH H APYrHX MapaMeTpPpoB MALIHHLI MOXKHO [O-
JYYUTb KPHBYIO NMOYTH CHHycOHAaabHOHU (opmu. Hecummerpus Hanps-
JKeHHH, MOABOJAUMEIX K MallHHEe, MOXKET BhI3BaTh reHepalHIi0 TpeThei
rapMOHHKH U TapPMOHHK 0o0Jiee BHICOKHUX NOPSANKOB.

apMOHHKH OT TPaHCHPOPMATOPOB BLI3BAHBI HACbLIIEHHEM CTaJH
MAarHUTONPOBOAa, MPOUCXOASAIIHM H3-3a NMOBBIUICEHUS HAaNpAXeHHA Ha
TpaHcopMaTope.

2.2.3. [Ipombiiunenrsle HA2PY3KU

HMcTouHHKAMU 3HAYHTEJAbHBIX TapMOHHYECKHX HCKAaXKEHHH SABJAIOT-
CS CHJIOBBIe npeoOpa3oBaTeliH (BHINPAMHUTENH), HHAYKIHOHHbBIE H AYrO-
Bhle NeYH, CBapO4yHble YCTAHOBKH H 3JIEKTPOHHOE CHJOBOe 060pyaoBa-
nHe. Mcnoas3oBaHHe mnocjieHero tuna obOpyAOBaHHst BO3pacTaeT Kak
10 YHCJAY YCTAHOBOK, TakK H M0 HX €IHHHYHOH MOILHOCTH.

4



[Topsimiok KaHOHHUECKHX TapMOHHK mpeoOpasoBaTesie BbIUYHCASAIOT
no gopmyJe
n=pm-+1,

rae p — NYyJbCHOCTb NpeoOpa3oBaTtes;

m — ueJjoe yHcao (1, 2, 3...).

Ilpu acummeTpuu yrioB ynpaBJjeHHS, HECHMMETPHH NHTAIOIIEr0 Ha-
MPSKEeHHd MOABJSIIOTCS HEeKaHOHHYecKHe rapMoHUKH. Hanpumep, naras
H celbMas TaDMOHHKH TOKa MOTYT ObITb OOHapy»KeHbl Ha Bxoje 12-
MyJbCHBIX BHINMPSAMHUTEJEH.

TeopeTHuecku aMnJUTyAbl FaPMOHHK BBHIPSMUTENS C MIHOBEHHOM
KOMMYTallHell TOKAa JOJKHBE YMEHbLIATLCA MO CJAEeAYIOIIEMY 3aKOHY:

In:I1/n:

rae I, — TOK n-ii TapMOHHUKH,;
I — 3HayeHHe TOKA OCHOBHOM IapMOHHKH.

[IpakTHyecku BHIMPAMHTENH He MOrYT KOMMYTHPOBATbCS MTHOBEH-
HO H GOpMa KPHUBOH TOKa OTJIHYAETCS OT NPSIMOYrOJIbHOH.

AMnauTyna rapMOHHK TOKA 3aBMCHT OT HHAYKTHBHOTO NajeHHs Ha-
NpsiKeHus, o0yCJOBJEHHOIO MHAYKTUBHOCTBIO LENH W YIVIOM YIpaBJe-
HHUS. AMIVIMTYAa n-ii TApDMOHHKH TOKa B JIHHUH, NMHTAKOLIEH BBLIIIPAMH-
T€JIb, BHIYHCJAIOT 10 PopmyJe

I,=I,/(n—5/n)12,

CIIpaBeJJIHBOH Aas D<n<3l.

dopMysa NpHMEeHHMa IPH XOPOLIeM CIVIaKHBAHHH BHIIPSMJEHHOIO
TOKa, B NIPOTHBHOM CJiyuyae YPOBEHb NSATOH TIapMOHHKH MOXXeT OHIThb
BbILLE.

boJiee TouHble 3HAYeHHs FAPMOHUKH TOKa, YUHTHIBAIOULHE YyroJ YIi-
paBJieHHs1 © UHAYKTHBHOE NajeHHe HANPSAXKEHHUS, MIPUBEACHB B NMyOJiH-
Kauuu 146 MOK.

Hyrosple meyu MoOryT OBITb NpPEACTaBJEHB KaK reHepaTophl rapMo-
HHK TOKa C CONPOTHBJEHHEM, COCTOSILLIUM H3 HHAYKTHBHOCTH H JEMII-
¢HpyIOLlero aKTUBHOro CONPOTHBJeHHs. (CHEKTp TOKa mnpencTaBJseT
CO00OHN AUCKPETHBIE COCTABJAIOIINE, HAJOXEHHbe Ha CIJIOLIHOHA CIEeKTP.

2.2.4. boirossle Hacpy3ku

briToBble HAarpy3ku UMeEIOT CPaBHHTEJAbHO HeOOJBIIYI0 MOIIHOCTbD,
HO MOTYT OBLITb HCTOUHHKOM TFapMOHHYECKHX TOMeX H3-32 O0JIbIIOro
YyHcJaa NMPHOOPOB, HCMOJIb3YEMBIX AJHTEJbHOE BpeMs OJHOBPEMEHHO.

Haubosblyio 1010 TOMeX BHOCAT TEJEBU3HOHHBLIE NMPHEMHHKH, JIIO-
MHHECHEHTHBI¢ JaMNbl H 3JEeKTPONPHCMHHKH, HMEIOUIHE THPHUCTOPHOE
ylpaBJeHHe (peryasTophl cBeTa JiaMmi, GLITOBEIE TPHOOPH ).

Vicnosib3oBaHHe 3J1€KTPONPHEMHHKOB, HMEIOUIHX THPHCTOPHOE VII-
paBJieHHe, Bo3pacTtaeT. PeryJHpoBaHHe MOHIHOCTH HarpeBaTeJbHBIX
IPHOOPOB ¢ NOMOLILIO (PA30BOro ynpaBJeHHs He AOMYyCKaeTcs.

B TeneBH3HOHHBIX MPHEMHHKAX OOBIYHO HCIOJIb3YIOTCA BHIIPAMHTE-
JU ¢ 3Q(hEeKTHBHBIMH CIVIaXKHBAIOWHUMH KOHAEHCATOPAMH, B pe3yJbTaTe
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gyero TOK, norpebasieMblii M3 CeTH, COCTOMT H3 KOPOTKHX HMIYJIbCOB,
COJIePKAalIUX BLICOKHH MPOILEHT TAaPMOHHUK.

2.3. Bo3aencrsue rapMOHHK

OrpuparensHoe BO3ACHCTBHE FaPMOHHK COCTOHT B CJIeAYIOHIEM:

HeNnpaBUJIbHOE JEeHCTBHE PeryJHpyeMblX YCTPOHCTB,

HapylleHie (PyHKIHOHHPOBAHHS CHCTEM Hepeladyd CHCHAJIOB MO CH-
JOBBIM JHHHUAM H APYTUX CHUCTEM CHUTHaJMU3aIUH, 3allUTHHIX peJe H
BO3MOXHO, APYrHX CPeACTB yIpaBJeHHUA;

NONOJHHUTENbHEE NOTEPH B KOHJAEHCATOPAaX U BPauUlalOUIUXCH MalllH-
Hax:

IOMEXHU B TeJIePOHHON CBHA3H.

BausinHe rapMOHMK Ha HHAVKTHUBHBIE 3JIEKTPHUYECKUE CUETUHKH He-
BeJIHKO. Bo3/eficTBHe rapMOHHK Ha TeJle(QOHHVIO H APYrHe BUABI CBA3H
yepe3 MarHUTHYIO WHAYKIHIO HACTOSINIHMH YKa3aHHUSIMH He pacCMaTpH-
BaeTcsl.

OTpuilaTesbHOe BO3AeHCTBHE FapMOHHK HA OOOpPyLOBaHHE MOXKeET
NPOABAATbCS MTHOBEHHO HJIH Yepes3 AJIHUTe/bHOE BpeMsi.

2.3.1. Mznosennoe s8o30eiicTaue

MrhroBeHHOe BO3eHCTBHE NPOSBASETCS B BHJAE HENPaBHJAbHOIO Cpa-
OaThIBAHUS YCTPOUCTB MU YXYAUEHUA HX XaPAKTEPUCTUK HU3-3a CMeE-
lIIeHHs TOYKH mepexola KPUBOH HamnpsXKeHHs depe3 HOJMb. Peryaupyio-
[IHEe YCTPOUCTBA, 3JEKTPOHHOE 000pya0oBaHHe H KOMIBIOTEPH O0COOEHHO
YYBCTBHTE/NbHL K TaKHM BO3JAEHCTBUSAM.

BricOKHe aMnHTYAbl TAPMOHHK MOTYT Bbi3BaTh HEIPABHJbHOE CpPa-

OaTbiBaHHe NPUEMHbIX YCTPOHUCTB CHCTEM Mepefauyd CUTHAJOB IO CHJIO-
BbIM JIMHHAM U 3aLLHTHBIX peJe.

2.3.2. Hruteavnoe sosodeiicraiie

dautenbHoe Bo3nelcTBHE NPOSABJASIETCS B BHAE AOMNOJHHTEJbHOIO
HarpeBa o6oOpyHAOBaHHs, NPUBOAAILETO K COKPALLEHHIO CPOKOB CJYXKObI

M IOBPEXAEHHIO KOHJEHCATOPOB, BpPalllAIOIHXCA MAIIHH H JPYTrHX YCT-
POHCTB.

3. HFHTEPTAPMOHHKH

3.1. Onucanne BUIA NOMEXH

MeXay rapMOHHKaMH HanpsiXKeHHs HAH TOKa MOI'yT MPHCYTCTBO-
BATb YaCTOThl, He KpaTHble OCHOBHOH yacTore ceTH. OHH MOryT OLIThb B
BHAE AUCKPETHBIX YAaCTOT HJH IIHPOKOIMOJOCHOrO clleKTpa. IPPeKT cyMm-

MHPOBaHHS MHTEPrapMOHHK MaJIOBEPOSITEH M ero He CJedyeT paccMar-
pPHBATL.

3.2. UCTOYHHKH HHTEPrapMOHHK

3.2.1. McTOYHHKH HHTePrapMOHHK MOTrYT HAXOAMTbCH B 3JE€KTpHYe-
CKHX CeTsaX HH3KOro, CPeAHEro HJy BRICOKOrO HalpAXeHHH.

HMuteprapMOHHKH, reHepUpyeMbie HCTOUHHKAMH HH3KOro Hampsxe-
HHS, B OCHOBHOM BO3/J€HCTBYIOT HAa YCTPOHCTBA OJiMXKaHIIEro OKpykKe-
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HUsl, MH1ePrapMOHHUKH, CO3JaHHble B CeTAX CpefAHero (BBICOKOro) Ha-
NPSXKEHHUs, PACITPOCTPAHAOTCSA B MHUTAIOLIHECS OT HUX CeTH HH3KOro Ha-
P SXKEHUS.

OCHOBHBIMH HCTOYHHKAMH HHTEPrapMOHHK SIBAAIOTCA: CTaTHYECKHE
npeoOpa3oBaTeJH 4acTOTHI, HeMoOcpeACTBEHHble NpeoOpa3oBaTesy dac-
TOTbI, NOACHHXPOHHK e BEHTHJbHble KaCKalbl, aCHHXPOHHBIE ABHIaTeJH,
CBapoyHbie annapaThl (B CeTAX HH3KOTO HanpsiXKeHHs) H AyroBble Iie-
44 (TOJILKO B CeTAX CPEAHEro U BHICOKOTO HaNpsKeHHs ).

Ciabblii OHOBHH IIYyM, H3MEHSIOLIMA KPHBYIO HH3KOrO HamnpskKe-
HHUSl, MOXKET OLUYLIAaTbCA AAXKe B ¢Jyyae OTCYyTCTBHSA MECTHOTO HCTOYHH-
Ka HHTEPrapMOHHK.

[Ipumeuanune CurHajel, nepegaBaecMbie NO CHJIOBBIM JIHHHAM, MOrYT pac-

CMAaTpHBAThCsl KAK HHTEPrapMOHHKH, HO I[PECANOMTHTEJbHEE pacCMaTpHBaTbh HX Kak
OT/JeJbHBIH BHJA NMOMEXH.

3.2.2. Craruueckue npeobpaszosareiu 4acToTsi

CrarnueckHe npeo6pa3oBaresH dactotel (CIIY) npeobpasyioT Ha-
psiKeHHe NMUTAIONIeH CeTH B HANpAXKEHHE C YACTOTOH OoablIed HAH
MEHblIeH, YyeM 4acToTa nuTamoleii cetu. OHU COCTOAT H3 IBYX YacTeH:
BEIIPAMUTE/SI N€PEMEHHOIO TOKAa B MOCTOAHHBIA H HHBEpPTOpa MOCTOSH-
HOTO TOKa B NnepeMeHHbH. BrinpsiMaeHHoe HanpsaXeHHe MORYJHPyeTCA
BbIXOJAHOH YacTOTOH NnpeobOpasoBartelisd, B pe3yJbTaTe IOABJISAIOTCSA HH-
TeprapMOHHUKH BO BXOJHOM TOK€, BhI3bIBalOllHe HHTEPrapMOHHKH B ITH-
TaloUleM HanpsiKeHHH.

CITY ucnoap3yioT B OCHOBHOM AJiSi NPUBOJOB C NMEPEMEHHOR CKOPO-
CTbi0 BpalleHusa. O6JsiacTh HX NPHMeHeHHA pacuiupsercs. MaJjleHpKHe
MPHBOABI MOLIHOCTBIO A0 HECKOJIbKHX AECSTKOB KHJOBATT NPHCOEIHHSA-
[OT HEMMOCPEeACTBEHHO K CeTsiM HH3KOI'o HanpsikeHud, 6ojiee MOLIHEIE —
K CETAM CpPelHero HanpsKeHHs uepe3 crnemnHasJbHble TPAHCHOPMATOPHI.
llono6urle npeo6pasoBaTesn HCIOJB3YIOT AJA NHTAHHS nededl cpen-
lHICH YaCTOTHI.

Pasanuiinie Buanl CITY nmeloT pasnanynblie XapakTepHCTHKH. HacTo-
Ty TapMOHHK H HHTeprapMoOHHK (f) B repiuax BHIYHCASAIOT IO dopMmyJie

f=1(pym):1}f, = (p.n)F,

rjpe p, — MNyJbCHOCTb BHINPAMHTEJS;
P2 — TYJbCHOCTb HHBEPTOPA;
m — ueqaoe yucao (0, 1, 2, 3, ...);
n — uenoe unucao (0, 1,2,3,...);
[i — 4YacToTa OCHOBHOH TapMOHHKH MuTalollero Hanpsixkenus (50
uau 60 T'n);
F — BoIxonHas yacrtora, [II.
KoM6uHauusi p; ¥ m jpaet rapMOHHKH. DTH TaDMOHHKH B KOMGHHA-
UK C P2, n ¥ F 1a10T HHTEPrapMOHHKH.
3.2.3. Henocpedcraennsie npeobpasosareiu 4acToTsi
HenocpeacrBennsie npeo6pasoBatean uactotel (HITY) — aaekr-
poHHble npeobpa3oBaTen 60JbIUOH MOUIHOCTH (HECKOJIBKO MEraBaTT),
norpebasioule Tpexda3Hyrd CHMMETPHUECKVIO MOIUHOCTb U3 CHCTEMBL
2JEKTPOCHa0XKeHHs M JaioliHe Ha BHXoAe TpexdasHoe HIH OXHODA3-
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HOE HampsKeHHe MOHHXKEeHHOH yacToThl (B o6lueMm ciayyae Huxe 15 T'u)
s 60JbLIINX THXOXOLHHX 3JeKTponpuBoAoB. OHH COCTOAT M3 ABYX
Hiau 0oJiee yOpaBJACMbIX BbHIIPAMHTENCH, COeAHHEHHBIX [0 MOCTOBOH

cXeMe.
YacToTh rapMOHHK H HHTEPrapMOHHK BBIYHCJAAIOT N0 opMyJe, NPH-

BeJeHHO! B 1. 3.2.2.

3.2.4. IToOcurxporHsie eHTUAbHbIE KACKAOY!

[logcunxponubie BeHTUNbHBIe KacKaabl ([IBK) npumensior aas yii-
paBJieH¥ss CKOPOCTHIO ACUHXPOHHBLIX JABHraTtesedl ¢ HeJbld yMEeHbIIEHUSA
noTepb NpH UX paboTe BHE HOMHUHAJBHBIX peXUMOB. O6bIUHbBIE PE3HCTH-
BHble CONPOTHUBJIEHUS, TPHUCOEJHHEHHbBEe K 3aKHMaM OOMOTKH POTOPa,
3aMeHAIOT npeocbpa3oBaTeseM YacTOThI, BKJKYEHHLIM MEXAy 3aKHUMa-
MU POTOpa W JIHHHEH, NHTAIOUIEHd CTAaTOp ABUraTel]sd. YpOBeHb IeHepH-
PYEMBIX HMH HHTEPrapMOHUK OOBIYHO HEBLICOK.

3.2.5. Acunxporusle dsuzareru
Acunxponnsie apurarteqau (All) reHepHPYHOT HHTEPrapMOHHKH B
CeThb H3-3a BJAHSIHHA I1a30B POTOPA H CTATOPAa HA TOK HAMATHUYHBAHHSA

U H3-32 HaCHILeHUss MAarTHUTONpoBoAa. IIpu HOpMAJbHOH CKOPOCTH JIBH-
ratreqs KHANMAa30H YaCcTOT 3THX nMoMmeXx cocrtasJasget oT 500 no 2000 I'm, Ho
B Npoliecce NMycKa OHU NMPOXOAAT BECb UACTOTHHIM AHAna30H, AOCTHUras
CBOEro KOHEYHOr'0 3HaYE€HHS.

AJl MoryT ObiTh HCTOUHHKOM IIOMEX, eCJH OHH TNpPHCOedHHEHh B

KOHLE NJUHHOH BO3AYIIHOH JUHHH (Oonaee 1 KM). 3HaueHHS HHTeprap-
MOHHK HanpAXeHHuss MoryT AocturaTh 0,01 HOMHHAJAbHOIO HaNMpPAKEeHUSA

U NPHBOAHTb K PACCTPONCTBY CHCTEMBl Nepeladyd CUTHAJOB MO NHTAI0-
UM JIHHHUSAM.

3.2.6. Annaparsl 0yeosoil ceapKu
Annapatel AyroBoé cBapku (A/lC) reHepupyroT HempepbiBHbIH LIH-
POKONOJIOCHBIM CIEKTP YacTOT IMPOAOJIZKHTEJLHOCTBIO OT CEKYHAL A0

HECKOJIbKHX CEeKYHN.
AJIC npHCOeaHHAIT K CETAM HH3KOrO HAmNpsiKeHHs. 3JHAYEHUS HH-

TeprapMoHuk, cos3naBaeMpix AJLC, caeayer noJsiyyaTh ¢ NOMOLIbIO H3-
MEDPEHHH.

HJis yeTpaseHusl HEJONYCTHMBIX KONeOaHUH HanpPsaKEHHs H3-3a npe-
DBIBUCTOTO Xapakrepa npouecca conporunaeHne nutramoueii AJIC snex-
TPUYECKOH CETH AOJIKHO ObITh MaJbiM. B 3THX yCJIOBHAX ypOBEHb HH-

TePrapMOHHK He3HaUYHTeJIeH.

3.2.7. Hyeossie neuu

JlyroBble neun H3-3a HEPEryJasAPHOro XapakTepa BXOJAHOTO TOKA re-
HEPHPYIOT NOMEXH HENPEPBIBHOTO CJYYalHO HW3MEHSIOUEerocss 4acTOTHO-
ro crnexkrtpa. [laHHbie YCTAHOBKH HMEIOT BHICOKYIO MoOWiHOCTh (0T 50 a0
100 MB-A) H Hx OOBIYHO NPHCOEJHHSIIOT K JIEKTPHUECKHM CETHM Cpe-

AHEro WJH BBICOKOTO HanpsiXKeHHH. lJis ycTpaHeHUus1 Ype3MepHBIX KoJie-
Oauuii HanpsKeHus, BbI3bIBA€MbIX MEYblO, CONPOTHBJAEHHE 3JIEKTpHYE-

CKO¥ CeTH AO0JXKHO OHTbH MaJbM. B 3THX yCln0OBHAX ypOBEHL HHTEprap-
MOHHK HE3HAUYUTEJEH,
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HaubonbtuHe MHTEPrapMOHUKH HaNpAKEHUA IMOABJSIOTCA B Hadaje
npoluecca NJaBKH. 3HauyeHHs HHTEPrapMOHHK B KOHKDETHOH CeTH CJie-
AYET M0Jy4aTh ¢ MOMOUIbI0O H3MEPEHHH.

3.2.8. PonoOBbLL WYM

donoBbil wym npeacraBgaser coboit mwym l'aycca ¢ HenpepbIBHBIM
YaCTOTHLIM CIIEKTPOM MexKAy rapmMoHukamH. Ero ypoBeHb, KaK npaBH-
10, HH30K. KOHKpeTHbIe 3HaueHHsl CjaeAyeT [oJy4YaTh ¢ NOMOILbIO H3Me-
PEeHHH.

Tunuyhbie YpOBHH HanpsaKeHHs (POHOBOrO 1iyMa HAXOAATCHA B JAMa-
MasoHe:

40—-50 MB (~0,0002 ¢4, ) IPH HCHOJb3OBAHHH (PHJABTPA C HIHPH-
HOH noJiockl 10 T'u;

20—25 MB (~0,0001 u,,,) 1npHu HCOJAb30BAHHH (QHUJABTPA C LIHPH-
HOU nosocw 3 ['i.

3.3. Bo3percrBue HHTEPrapMoOHuK

BosaeficTBHe HHTEPrapMOHHK MOXeT NPUBOANTbL K HapyLIEHHAM pa-
OOTHl YCTPOHNCTB, NPHHUMAIOLLUX CHTCHAJBI, lIepesaBaeMble IO CHJIOBHIM
JUHHAM. DTO BO3feHcTBHe HabdJa0aalioch B CAY4YaAX C aCHHXPOHHBIMH
ABHraTeAIMU U JYTOBLIMU I1€YaMH, XOTS OHO MOXKET ObITb BHI3BaHO JIIO-
ObiM o0opynoBanueM, CIHCAHHBIM BhHIIIE,

Ha auckperHbix yactoTax, GJIM3KHX K OCHOBHOH, HHTEPrapMOHHKH
MOI'YT NPHUBECTH K (PJAUHKEPYy. ITO 06YyCAOBJCHO TE€M, YTO JAaHHBIE YacTo-
Tbl MOTYT BbI3BaTh AMIJIUTYAHVIO MOAVJSILHIO OCHOBHOH YacCTOTH TOKaA,

KOTopasi OyZAeT ocofeHHO OLYTHMOH NMPH 4acToTe MOAYJASLHUH, OJH3KOH
K 10 I'n (cMm. . 4.3.1).

4. KOJIEBAHHUA HANPSA)KEHHSA

4.1. OnucaHve BUAA NOMEXH

Kone6banusiMu HanpsikeHus SBJAAIOTCS NEPHOAHYCCKHE H3MeHEHHS
orndalonled KPUBOII HANPAKEHUSA HJAU CEpHA CAYUYalHbIX U3MEHEHHH Ha-
npsixkediiss (uept. 3, 4), paaMaxu KOTOPbIX OOBIYHO HAXOASATCSA BHYTPH
J1ana3oHa OTKJOHeHWH HanpgxeHnus, ycraHoBaenHoro I'OCT 25322

(M3K 38) (mo =10 %).

K kojaebanusaM HanpsiKeHUs He OTHOCATCHA MeJJIEHHble H3MEHEHHUS
HanpsAx)eHuss B Tex ke npepejax (1o =10 Y%), npoucxoasiliine H3-3a
IJIAaBHOTO U3MEHEHUS HArPY3KH 3JEKTPHUECKOH CETH.

llpoBanpl HanpsXeHHS H KPaTKOBPeMeHHbIe IepepPhiBHl TIHTAHHA,
uMeww e amnauryay ot 0,1 go 1,0 HoMHUHaAbHOIO 3HAYEHHS, PEIKH H
BBI3BAHBEI B OCHOBHOM KODOTKHUMH 3aMBIKAHHSIMU B CETH H AeHCTBHEM
3aLIHTHBIX CHCTEM (CM. pasi. d).

KosneGaHus HanpsKeHHSI MOT'YT GbITh CJACAYIOIIHX BHIOB:

MepHONHYCCKHE NMPSAMOYTOJibHbIE H3MEHEHHs] HanpsKeHusl (CTyleH-
YaThlc H3MCHEHHS), paBHble O 3HauYeHHIO0. TakHe KoJebGaHHA BO3HHKA-
0T, HanpHUMeEpP, NPH KOMMYTalHH Pe3UCTUBHON Harpysku (uepr. 5a);
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3 — HHTepBaJ H3MEHenHs HANPSAXKEHUI

Hepr. 4

Cepus CTYIEHYATHIX H3MEHEHUH HANPSKEeHUsA, CIAyYalHbIX 110 BpeMme-
HH, X 3HaueHUs MOryT ObiTh OAHHAKOBHL HUJH PA3/IHYHBl H UMEIOT KaK
MOJIOXKHUTEJbHOE, TaK H OTPHIATeJbHOE HampaBJeHnue. Takue koJseba-
HHS BO3HHKAIOT NMPH KOMMYTALUAX MHOIMOYUCACHHBIX PE3UCTHBHBLIX Ha-
rpy3ok (4epT. 96} ;

YeTKO PasJHYHMble H3MECHEHUS HaNPsIKeHUs, He BCE U3 KOTOPLIX CTY-

MEHYATH |KOMMYyTAalUU HEPEe3UCTHBHBIX Harpys3ok (ueprt. 5B)};
cepusd OTACJbHBIX HJH NPOAOJNKUTENbHHX KOJEeOaHUN HanpsAKeHUs

[mepuoguuecKHe HAU ClydaidHO MeHAKIIHecd Harpy3kn (4yepr. or)|. I'lpu
3TOM [Ba UJaH OoJjiee H3MeHEHUs B OJHOM HalpaBJEHHH, BCTPEUAIOLLH-
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Buabl kpHBHIX KOJeGaHHs HANPAKEHHS

A

Uept. S

CCA Ha uHTepBaJe He OoJsiee 30 Mc, cJeAyeT CUYuTaTbh OJAHUM H3MeHe-

HHCM.

Tun konebaHuii HanpsgxKeHHS cJeLyeT Olpeae sATb N0 XapaKTepHC-
THKaM yCTPOHCTB, CO3ZaOWHX KOJAcOaHHs, UK ¢ NIOMOLIbIO H3MEPEHHN.

4.2. UCTOYHMKH KOJicOaHHU HANPAKEHUS

B ceTsaXx HU3KOTO HampsAXEHHUA CYLLECTBEHHLIM UCTOYHHKOM KoJieba-
HIHA Hanps:KeHUs sABJAAIOTCA ObITOBhIE HNPUOOPHI, HO KaXABH HPUOOP
BO3AEHCTBYCT JIHIIL Ha OrPaHHYCHHOE YHCJIO APYTHX 3JIEKTPOIDHEM-

HHUKOB.
OCHOBHBIMH HCTOYHHKAMH KoJieOaHHH ABJAAKTCA IIPOMBILIVIEHHEIE

HAarpy3KH:
MPOKATHBIE CTAHH;
IIaXTHBIE TIOAbEMHHUKH (HJH MOIIHbLIE ABHrateJu ¢ H3MEHSIlencs
Harpy3Koi);
AYTOBBHIE II€YH;
LYTOBble CBapOYHbBIE anmaparhl.

CtyneHuaTble ®I3MEHEHUS HANPsAKEHUS BO3IHHKAIOT NPH KOMMYTAlHU-
aX OaTaped KOHAEHCATOPOB H MOLUHBIX Harpys3ok.

Kone6aHus, Boi3BaHHble OJHUM HCTOUHUKOM B COCTABE MPOMBILIJIEH-
HOIl Harpy3kKH, BO3ACHCTBYIOT Ha 6GoJblloe uHcso norpeburedneirn. Pabo-
Ta HCKaxawlluero obopyioBaHusi MOXKeT BbI3bIBaTh KoJeOaHHSA OT Ipo-
AOJIKUTENbHBIX A0 OUeHb pelKHX. B ¢Bf3® ¢ LUINPOKUM JHANa30HOM H3-
MEHEeHHs CONPOTHUBJIEHHS NHUTAIOUIHX ceTed ofliero Ha3HA4YeHHUA YCJo-
BHS paboThl 000OpYAOBaHHA CYUIECTBEHHO PAa3J/IHUAlOTCA B 3aBHCHMOCTH

OT MeCTa Cro NnpuCOCAHHCHHUA K CCTH.
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4.3. Bo3peHcrBue KoneOaHHH HANPAKEHHA

Ecau HanpsikeHHe npH KoseGaHHsIX He BHIXOAHT 3a mpedenn *0,1
HOMHHAJbHOro, OoJibllasg 4acTb OOOpPYAOBAaHHS HE HCHLITBIBAET BJHA-
HUA Kosebanui. QOCHOBHOe OTPMIIATE/NbHOE BO3JAeHCTBHE, BO3HUKAIONIEE
MpH TakuX KoJaebOaHUSAX — MUTaHHE CBETOBOrO NMOTOKA JiaMI HaKaaHBa-
HUs (paukep). OusnosorndeckHii AHCKOMGOPT, CBA3aHHBIA C 3THM AB-
JeHHeM, 3aBHCHT OT pa3Mmaxa kKoJebaHHH, YaCTOTHOIO CHEKTpa, KoJIHYe-
CTBa NOBTOPEHHH H3MEHeHHS HaNpsiKeHus H ANHTeJbHOCTH noMexu. Cy-
lleCTBYET NMOPOroBOe 3HAaUeHHE, HHKEe KOTOPOro (JiMkKep He OIlylIlaeTcH
rJ1a30M.

O6GopyaoBaHue ¢ OOJIbLIMMH TOCTOSSHHBIMH BPEME€HH HArpeBa, Ha-
NIpUMep HarpeBaTeJbHbLIe 3JIEMCHTB, HEBOCHPHHMUYUBO K KoJieOaHHAM
HalpsixkeHHs. 1e/JeBU3HOHHDLIE MPUCMHHKH, YCTPOUCTBA C 3JEKTPOHHBIM
yIpaBJeHHeM H KOMIObIOTeDbl YYBCTBHTEJNbHBI K KOJECOAHUAM HallpsxKe-
HHUS.

4.3.1. HenpepoigHble UBMEHCHUS HANPDANCCHUA

Kose6anusa npH HenpepbIBHLIX H3MEHEHHAX HaNpPsAXKEHHS IPOHCXO-
JAAT HU3-3a aMIVIMTYAHOH MOAYJSILMHM HaNpPsiKeHHs B 4YAaCTOTHOM AHana-
3oHe 0—30 ['i.

DPpDHeKT OT OJHOBPEMEHHOTO BO3/ACHCTBHSI HECKOJbKHX YacCTOT JH0J-
XKeH OUeHHBaThcsl ¢ momoiublo gankepmerpa (cM. MIK 868). Ammniu-
Ty[Aa MOAYJSLHK HANpPsKeHHs KECTKO 3aBHCHT OT OTHOHIEHHS TOJHBIX
CONPOTUBJIEHHN YCTaHOBKH, BHOCHIIEH NMOMCXH, ¥ MHUTAWOUIEH 3JEKTPH-
qyecKoil ceTu (OTHOWIeHHe 0OPATHO NPOMOPIHOHAJBHO OTHOUIEHHIO MOIII-
HOCTEH KOPOTKOTro 3aMblKaHHUS CETH H YCTAaHOBKH).

4.3.2. CTynenuarsle usmeHeRUs HANPANCEHUS

BospelicTBHe KkKoJseOaHHIl onpeiensieTcsl aMIIUTYAOH CTYMEHYaThIX
H3MEHEHHH HAMPANKEHHA U KOJTHYECTBOM MOBTOPEHHH.

5. ITPOBAJIbI HANPS)KEHUA K KPATKOBPEMEHHDIE
[IEPEPBIBbl MUTAHHUA

5.1. OnrcanHe BHAA MOMEXH

[IpoBanom HanpsaxkKeHUsl ABJSETCS BHe3anmHOe MOHUXKEHHE HaMpf-
)KEeHHUS B TOUKE 3JIEKTPUUYECKOH CETH C MNOCJAEAVIOLIHM BOCCTAHOBJIEHH-
eM Yepe3 KOPOTKHUH NPOMEXKYTOK BPEMEHH OT IOJYIEePHo a A0 HECKOJIb-
KHX CeKyH]I.

KpaTKoBpeMeHHBIM NMEePEpPBIBOM NHTAHHSA HBJSETCHS HCYE3HOBEHHE
[MHTAIOLEero HANPAXKEHUS TIPOAOJIKUTEJNbHOCTBIO He 6oJjiee 1 MHH.

KpaTkoBpeMeHHBIE TepepbiBbl NMHTAHHA MOTYT pPacCMaTPHBAThCS
KakK npoBaJbl HanpsaxeHusa co 100 % amnautynoi.

5.1.1. Popma nposasra HanpasceHUA

[ 1yGuHa npoBasa Hanpsi>KeHHs ONpelesieTCsl KaK Pa3sHOCTh MeEXK-
Ay AEHCTBYIOIIHM 3HAYEeHHEM HaNpsAXKEHUA BO BpeMs NpoBaJa H HOMH-
HaJbHBIM HanpsMKeHHeM ceTH (cM. uepT. 6). 'ayObnuHa mpoBasa BHpa-
/Ka€TCA B NPOLECHTAX OT HOMHHAJAbHOIO HANPAKEHHS,
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[IpoBaa HanpsAXKeEHUS C NOCTOAHHOH IVIVOHHOU XapaKTepH3YIOT ABY-
M 3HAYEHUAMH — FJYOHHOHA ¢ ¥ JJIHTEJNbHOCTBIO Af.

IIpoBan HanpsiKeHus cA0KHOH Gopmbl (uepT. 6) MOKeT XapakrTe-
PU30BaTbCA ABYMsi W 6ojiee mapamu 3HaueHuit Au u Af. Taxue npo-
BaJibl CJOXHOH (POpMBI JAOCTATOYHO PeAKH H AJA IIPAKTUYCCKHX LeJeH
MOTYT XapaKTEPHU30BATbCA MAKCHUMAAbHOH I'MyOHIIOH H CYMMapHOH AJIH-
TE€JIbHOCTbIO.

5.1.2. Faybuna u oaureabHocTs
M3MeHeHHs HanpsixKeHHS!, KOTOPble He BJIeKYT 3a COOOH NOHHIKEHHE

HanpsaxXeHHsg HHUXe 0,9 OT HOMHMHAJDbLHOrO, He CJEAYET pacCMaTpHUBATL
KaK NMpoBaJbi HANMPAKEHUSA, TAK KaK OHU HaxOASATCA B JHaNa30HE Me[-
JICHHBIX H3MEHEHHUU HANpAKeHUH, NPOUCXOASLIHX H3-3a8 NJaBHOIO H3-
MEHEHHs] Harpy3KH, H KOJeOaHHH HanpsKeHHs, NPOUCXOAAUIHX H3-3a
OBICTPHIX U NOBTOPAOUIHXCA U3SMEHEHHI HATPY3KH.

JJUTeIbHOCTH MeHbllle NOJIOBUHB MEPHOJla OCHOBHOH YaCTOThl HE
nojaJie’KarT pacCMOTPEHHIO, TAK Kak H3MEHEeHHe HAalpsiKeHHA Ha 3TOM
HHTEPBAJIE ABJfAETCH PU3HYECKOHW XaPaKTEPHCTHKOH NEepeMEHHOro ToKa.
CayyaiiHple H3MEHEHHS HaNpPAXKEeHHUS NJHTEJbHOCTBIO MEHee NOoJynepH-
044 OCHOBHOH YaCTOTHl CJEAYET paccCMaTPHBATh Kak NMepexodHble sBJIe-

HHA.
B nutamwlliux ceTsXx HEeBO3MOXKHO H30eXaTb OmpeaeJeHHOro 4YHCJ/a

IPOBAJIOB HaNpsAXKeHHs H Aas OOJbIIUHCTBA OOODYAOBAHHSA SIBJASAETCS
HOPMOH JOMNylieHHEe PHUCKA OrPaHHUYEHHOro uucgaa cboeB H3-3a IIOMEXH

NaHHOTO THMA.
[nyOHHa U AJHUTEJNBHOCTb MPOBAJIOB HAaNpPSKEHHUA NMPAKTHUECKH He

MOryT ObITb OFpaHHYeHbl B MHTAIOLIHX ceTdX. MOryT BO3HHKATh IIpO-
BaJabl rayouuo# ot 0,1 go 1,0 HOMHHANBHOrO HANMPAKEHUA H JI060H TJH-

TCJABHOCTBIO A £, 60JblIeH noaynepHoaa,
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g Kaxa0H KOHKPETHOH CETH HHTEHCHBHOCTb BO3HHKHOBEHHS NpO-
BAJIOB HanpsXkKeHUs ¢ aMIVIUTYAOK U NPOAOJIXKHTEJIbHOCTbIO, 3aKJJAI04YEH-
HBIMH B JaHHBIX HHTepBaJaxX, MOXeT ObiTb YCTAHOBJIEHA C MNOMOUIBIO
H3MepeHHuit HiaH pacyeToB. I'1yOuHa npoBaJsia B KaXKJ0H U3 TPpeX (Pa3 Mo-
JKE€T pasJjinuaThbCsl.

5.2. UCTOYHHKHM NPOBAJOB HANPSIKEHHA U KPATKOBPEMEHHbIX Nepe-
PBHIBOB NUTAHUSA

[IpoBant HanpsikeHUs1 BbI3LIBAIOTCH KOMMYTALLHOHHBIMU onepalus-
MH ¢ OOJbIIHVH TOKAMH H AEHCTBICM 3dUlMTHBIX CHCTeM (BKJIOYas
ATIB), cpabaTbiBaOUIKX OIPH KOPOTKHX 3aMblKaHHUAX. [LaHHbBIE SBJEHUSA
IIPOUCXOJSIT B CeTAX NOTPeOUTEsl U B CHCTEMaX 3JCKTPOCHAOKEHHUA 00-
[1leTO Ha3Ha4eHHUH.

0.3. Bo3aencTeue NpoBasoB HANPSAXKEHHS U KPATKOBPEMEHHbBIX Nepe-
PbLIBOB NUTAHHS

[IpoBanbl HanpsizkeHHsT H KPAaTKOBPEMEHHbIE NePePLIBEl MUTAHHA MO-
YT HapymaTtb paboTy 000pyAOBaHUS, IPUCOEANHEHHOTO K CeTH.

OCHOBHBIMH BHJaMH (DYHKUHOHAJbHLIX HAPVIIEHHH SABJAAIOTCA:

IOracaHue ra3opaspsaiaHbiX JaMII;

cOou peryJaupyoOUHX YCTPOUCTB, YCTPOUCTB PeJIeiHOU 3allHThl U aB-
TOMAaTHKH;

H3MEHEeHHEe CKOPOCTH BpallleHUss UJIM OCTAHOBKA JBHrartelieu;

apebesr KOHTAKTOB KOMMYTHPYIOUIUX YCTPOHUCTB;

cOon u OWHOKHU B CUETE Yy KOMIBIOTEPOB HJAH HU3MEPHUTEJNBbHBIX MPU-
O00pOB € 3JICKTPOHHBIMH YCTPOHCTBAMH;

BHIITAJEHHUEC H3 CHHXPOHHM3Ma CHHXPOHHBIX JABHraTes]ied H TreHepaTo-
DOB;

HapyuleHHe KOMMYTAalUH B THPHCTOPHBIX MOCTaX, paboTaloUIHX B
HHBEPTOPHOM PEXKHME.

Ha BoccranHoBuTenbHble paboThl nocse c60s1 MOKeT moTpeboBaThcs
OT HECKOJIBKHX MUHYT [0 HECKOJIbKHX YacCOB.

6. HECUMMETPHUSA HANPSAXEHUSA

6.1. OnucaHue BUIa NOMEXH

HecumMeTpuss HanpsixKeHHs BO3HHKAeT NPH HEPaBEHCTBe HalpskKe-
HHI B pa3ax nmo aMIJHTyAe HJAH OTJHYMH yrja mexiay ¢dasamu ot 12°
HJIH IIPH TOM H IPDYrOM BMECTE.

CreneHb HECHMMETDHH ONPEAEASNIOT C MOMOUIBI0 METOAA CHMMETpPH-
YHBIX COCTABJIAIOIIMX MO OTHOLIEHHIO COCTaBJasiouleli obpaTHon (Hy.Je-
BO#) INOCJedOBAaTEJbHOCTH K COCTABJAAKOIIEl NPSAMOIl MoCJaed0BaTeb-
HocTH. Hanpsaxenue o6patHoii (HyJeBOH) nocJefoBaTeJbHOCTH B OC-
HOBHOM BO3HHUKAa€T H3-3a NPOTEKAIOWIHX 10 CeTH TOKOB OOpaTHOH (Hy-
JICBOH) OCJIE0OBATEAbHOCTY HCCHMMETPHYHBIX HATPY30K.
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6.2. HCTOYHHKH HECHMMETPHH HanpsXKeHHH

OcHOBHO# TIPHUMHON HECUMMETPUN HaANPAKCHUU ABJIAIOTCH OAHO-
da3nbie HAarpy3ku. B ceTdx HU3KOro HanpsXKeHus oAHOoda3HbIE HATPy3-
K¥ B NMOJaBAAIOHIEM 4HCJe CAydaeB MOAKAIOYAIOTCA MeXay ¢as3od H
HEATPAaJbIo U PACHPEACIAIOTCHA PaBHOMEPHO MeX Y da3aMH.

B ceTsix cpeaHero uan BHICOKOrO HanpsXeHuu ofHOPasHLIE Harpyas-
KM MOTYT NPHCOEAHHATbCA MeXAy (pazaMy UAX MexAy (a3od U Heu-
Tpanabio. OCHOBHLIMH OAHOPA3HLIMH HArpy3kaMu SBJAIOTCA: TATOBhIE

NOACTAHIHH 3JAeKTPUPUUUPOBAHHOrO XKeNEe3HOAOPOKHOIO TPAHCIIOPTA H
oAHOa3HOH TeUuH.

KoadpduuuedT o6paTHOH (HYJEeBO#) NOCAEHOBATENbHOCTH HalpsKe-
HHUS C JOCTATOUYHOH TOUHOCTHIO BLIUUCAAIOT KAK OTHOLIEHUE MaKCHMAJb-

HOTO OTKJOHEHUH HanpsxeHus B ¢asax oT cpelHero 3HaYeHUS Hamnps-
KEHUA K CpDeHeMY 3HAUCHHIO HanpsaKEeHHS.

HecuMMeTpHio Hanpsi)keHuH, BHI3BAHHYIO OAHOG(pA3HOH HArpys3KoOH,
NPUCOCAUHEHHOR MexXAy AByMdA dra3zaMid, BHUHCANIOT KaK OTHOIIEHUE
MOUIHOCTH HAarpys3kKH K MOULHOCTH TpexX(da3HOro KOPOTKOro 3aMLIKaHHS.
PacnpoctpaHeHue HanpsxXKeHUs oO0paTHOH NOCJeJ0OBaTEJIbHOCTH H3 Ce-
T€Hd HU3KOrO HANPAXKEHUS B CETH BBICOKOrQ HANPAXKEHHA NPOUCXOLUT
CO 3HAYUTEJNbHbLIM OocJabnenreM. B o6paTHOM HanpaBJ/IEHHH CTENEHb OC-

JabJleHusd 3aBHCHT OT HaJHUYUA TpeX(dasHblX BpaUlAOLUXCS MallIHH,
AAaOUHX 6aJlaHCUHDYIOULIHH 3P deKT.,

6.3. Bo3neilicTBHe HECUMMETPHH HanpsiKeHUiH

ConpoTuBJjeHHe 06paTHON NMOCJAEAOBAaTENbHOCTH Tpexdha3HOro acHH-
XPOHHOrO ABHraTesigs paBHO €ro NyCKOBOMY CONPOTHUBJIEHHIO, MO3TOMY
TOK JBHrarteJs, paboraloulero npu HeCHMMETPHYHOM HaNpsI)KeHHH, HMe-
€T HECHMMEeTPHIO B HECKOJIbKO pa3 0oJbllyl0, 4eM HeCHMMeTPHUS Hanps-
)KeHHud. B pesyJibTaTe TOKH B TPeX da3ax MOTYT 3HAYHUTENBHO OTJHYATh-
cf, H yBeJHYEeHHe HarpeBa asnl ¢ GOJBIIHM TOKOM JIMLIb YaCTHYHO
KOMIIEHCHPYETCA YMEHBbIUEHHEM HarpeBa APYrux a3 U B LeJ0OM Harpes
ABUraTensy ypeJquunBaetrcs. KpahuAs opMa HeCHMMETPHYHOrO IIHUTa-
HUA — OTKJIOUYeHHUEe OJHOH H3 (Pa3 NPUBOAUT K OBICTPOMY BLIXOAY IBH-
rateisi U3 cTpos. IBuUratesin M reHepaTopbl B SKOHOMHYECKH OOOCHO-
BAHHBIX CAY4YasAX AOJXKHBI OCHANIATHCA 3aULUTON, OTKJAOYAIOLIEH HX NpH
BO3HHKHOBEHUHU TAKOro pexuma. Ecau HecuMmerpus B NUTAOUIEH ceTy

3HAUUTEJAbHA, HA HECUMMETPHIO TOKOB MOMKET peardpoBaTh 3auiuTa OT
OAHOG(A3HOro pexKuMa 1 OTKJIIOUYHUTL MalllUHYy.

Mruorodasnbie npeobpa3oBaTesy, B KOTOPBIX BXOAHBIe (ha3Hbie Ha-
NPSAXKEHHS N0 OUePeAu peodpasyioTcs B BHIXOAHOE BHINPAMJICHHOE Ha-
NPsXKeHHe, TakKXKe NOABEPIKEHB BO3ACHCTBUIO HECHMMETPHH HaNpxKe-
HHM, BHI3BIBAIOIEH HeXejaTelbHble MEJKHE NyJbCallHH Ha CTOPOHE II0-

CTOAHHOTIO TOKa U HCKAHOHHYUCCKUE TaDMOHHKH Ha CTOPOHE IMepeMeH-
HOT'O TOKaA,

Tak Kak HeCHMMeTpHSI HANpSKEHHSI B OCHOBHOM BO3JeHCTBYET Ha
Harpes OOMOTOK MalllHH, KPaTKOBPEMEHHO (B TeueHHE HECKOJbKHX Ce-
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KYHJA HMJH Jda)Xe MHHYT, B 3aBUCHMOCTH OT HOCTOAHHOH BPEMEHH Ha-
rpeBa), MOryT JONYyCKAaThCsl BLICOKHE YPOBHH HECUMMETPHH.

7. NIEPEJAYA CHUITHAJIOB IO CHJIOBbIM JIHHH M

DJeKTPHYECKHE CeTH COOopyKawTcA AJfA cHabxeHHs noTpeburesei
3JIEKTPUUECKON 3Hepruefi, Ho MOTyT ObLITb HCIIOJb30OBAHBI 3JIEKTPOCHAO-
XKAWILHMU OpTraHU3alluAMH AJ nepefavyd MO HHM CHTHAJIOB yOpaBJe-
HUS. McnoJib30BaHHe ceTed OBLITOBOrO H KOMMYHAJbHOIrO Ha3HaYeHHS
JJIS nepeauyd CHTHAJIOB MeKAY NmoTpeOGHTEeNAMH 3anpelieHO. JJIeKTPo-
MarHuTHasgs COBMECTHMOCTb [0JI2kHAa ObITh obecrnedeHa Kak AJA CaMHX
CHCTEM IepeJlaud CHTrHaJIOB IO CHJOBHLIM JIHHHUAM, TaK H B OTHOWIEHUH
HX BJIHSIHHSI HA CETH U HATPY3KH, NPHHUMAA BO BHUMaHHE Ha3HaueHHE
cucreM (ynpaBJsieHHe Harpy3koH, AHUCTAHUHOHHOE CHATHE TMOKa3aHUH
CUETUYHKOB H T. I1.).

7.1. OnucaHHe BuJa nomMexu

Ilss nepenadu HHGOPMALUHH N0 CHNOBbIM JIHHHAM OT OLHOFO nepena-
IOILlero IMYHKTa K OJHOMY HJU OoJiee NMPUEMHBIM NYHKTaM HCIOAbL3YIOT
CHIHAJIBI ¢ YacToTaMH, JexallumMu B AnanasoHe 110 I'm— 1000 kIl

[lepenaua cuUrsfaJqoB MO CHJOBBIM JIHHHSIM MOXKET OCYIIeCTBJATbCSH
KaK OT LIEHTPaJbHOI CTaHIHH K YCTaHOBKaM notrpebureneil (ocyuiecTs-
JIeHHe TaKHX OonepanuH, KakK NepeKkJdIUueHue TapudoB HAH OTKJAIOUYEHHE
Harpysku), Tak U OT KaKUX-JH0O TOYEK CE€TH K LEHTPaAJbHOH CTaHIHU
(TeslecurHaju3anus u TeJen3MepeHue).

CHucTeMbl, MOCHIJaIIHe HHPOpPMAUHIO HJIH KOMaHAbl H3 LIEHTpAa B
pa3Hbie TOYKH CETH, Ha3biBAIOTCH «PAaCChiJIalOUIEMH», 4 CHCTEeMBbl, COOH-
paoune HHGOPMALKIO OT yAaJE€HHbIX NYHKTOB, — «COOHPaIOLIHMUY.

B Hacrosiee BpeMsi B 3KCIVIyaTalHH HAXOAATCH Pas3jHYHblE THIIHI
«paccoijaloiux» cucreM. «Cobuparoline» CHCTeMB B HacTosllee Bpe-
MS TOJIBKO pa3pabaTniBalOTCA.

7.2. HCTOYHMKH CHTHAJIOB

CuCTeMBbl CBA3H MO CHJOBBIM CETSIM, KOTOPble HCIOJbB3VIOT paclnpe-
jeJuTe/ibHbie CeTH (JUHUH BBICOKOTO, CPeJHEro H HHM3KOrO Hanpsxe-
HUA) A4 Nepefadyd CUrHaJjoB, cJjgelyeT pasfielisiTb Ha YeThpe TUNa B
COOTBETCTBHH C MEpPeAaBaeMbIMH 4aCTOTAMH H THIaMHU IepelaBaeMbIX
CHUTHAJIOB:

]l — cHuCTEeMBbl CBA3H MO CHJAOBBIM JIMHUSAM B JHAana30He HU3KHX Yac-
TOT (ynpaBJsilOllte CHCTEMEl). DTH CHCTEMBl HCTIONb3YVIOT CHHYCOHA A b-
Hbl€ CHT'HaJibl B AHanasoHe yactor 110—2000 'y (kak npaBuio, 110—
500 I'u) ¥ NpUMEHSIOTCS B OCHOBHOM B CETAX 3JIEKTPOCHA0KAIOIHX OP-
raHu3anmi (MHOrAa B CeTSAX NPOMbBIIUJIEHHBIX NPEeANPUSATHH) ¢ BBEIEHH-
eM CHTHAJIOB B CETH BBICOKOTO, CPEAHEro MJH HU3KOTro HanpsKeHHS,

2 — CHUCTEMBbI CBSA3H 10 CHJOBLIM JIHHUAM B AHalla3oHe CPpelHUX Uac-
TOT. DTH CUCTEMbl HUCIIOJIB3YVIOT CUHYCOHJaJibHBIE CHTHAJB B AHANAa30He
yactoT 3—20 k' (npeanourenne oTAaeTcss auanasoHy 6—8 kl'u) wu
NIPHMEHSIOTCS] B OCHOBHOM B CeTSX 3HEProcHa0>kKalouux opraHusanu.
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B nacrosiiee BpeMSI HCNOJAb3YIOT HECKOJbKO THIIOB «pPacChi/IAlOUIHX®
CHCTEM C BBeJeHHEM CHrHaJa B CeTh CPEJHEro HamnpsiKeHHs. XapakTe-
PHCTHKH 3THX CHCTEM ellle He CTaHAapTH30BaHBl H H3MEHSAIOTCH IPH II€-
pexoje OT OAHOH CHCTEMB] K APYrOH;

3 — CHCTeMbl CBAA3H N0 CHJOBLIM JHHHUAM B AHANla30He palHo4acToT.
ITH CHCTeMbl HCIOJIL3YIOT CHHYCOHaJ/JbHble CHIrHAJILl B JlHaIma30He Yac-
tor 20—150 xI'y (B HekoTOpHIX cTpaHax A0 500 kl') ¢ BBOAOM CHTrHA-
J1a B CeTh HHM3KOTO HaNpPsKEHHSI H NPHMEHSIOTCS B CEeTAX 3HeprocHal-
JKAlOIHUX opraHu3aunii (yacrtotel a0 95 k'), npoMbllIJeHHBIX (KOM-
MePYeCKHX) YCTAaHOBKAaX HH3KOrQ HanpsXeHHs ¢ pa3iesbHbBIM NHTaHH-
€M OT CETH CpellHero HampsiXKeHHSl U B YCTAHOBKaX KOMMYHaJIbHO-OBITO-
BbIX H KOMMepuecKUuXx norpeburene (Hanpumep, 414 LeJen Tejeynpan-
Je€HHA YCTPOHCTBAaMH, CNellHaJbHOH CHrHaMH3allMH TPEBOTrH, TeJedOoH-

HOI CBfI3U. B 3THX cayuyasix HCHOJB3YIOT 4acTOThl cBHe 95 Kl'm);
4 — MapKepHbIE CHCTEMHI.

Taxkue cHCTeMbl HCNOJIb3YIOT BO3AEHCTBHE HECHHYCOHAAJbHBIMH CHT-
HaJlaMH Ha (POpMYy KPHBOH HaNpPsAXKEHHUS NPOMBILIJIEHHOH 4YaCTOTHI.

Hcnoab3yoTest HECKOMBbKO BHAOB CHIHAJOB:

AJIMHHbIE UMIYJbChl B BHAE NMOHHXKEHHS HANpPSXKEHUS Ha BpeMs OT
1,0 10 2 Mc (npeAnouYTHUTENbHO B MeCTe Iepexoja KPHBOH Hanpsxe-
HUSA yepe3 HYJ/b, 4TOObI H30€XKaTbh ABJEHHUA paUKepa);

KOPOTKHE HMNYJIbChl B BHJAE BHIPE30B HA KPHBOH HaNpsAXKeHHA AJH-
TeJabHOCTBIO OT 20 10 50 MKC;

HMIYJAbCH OCHOBHOM YacToThl 00—60 I'lyk npoaoJXHTENbHOCTBIO B
OAHH HJH NOJOBURY NepHOAA.

ODTH CUCTeMBl lipeJHa3HaYe€Hbl B OCHOBHOM JJs1 ceTefl 3HeprocHab-

KAOUUX OpraHu3anui. Beoa curuana ocyuccTBAsICTCA B Ce€Th CpelHe-
r0 HJIH HU3KOrO HalpsAMXeHH.

7.3. Bo3ieHcTBHe CHCTEM nNepefayd CHTHAJMOB H 3JEKTPHUECKHX
cereu Apyr Ha Apyra

CuHycouZa/ibHble CHTHAJIbl B JHala30He HU3KHX H CPEeJHHX YacToT
MOTYT ABJIAATbCH BCHJECKAMH TapPMOHHK H HHTEPrapMOHHK IPOAOJIKH-
TEeJbHOCTbIO He OoJiee | ¢ (B 6oJee paHHHX cHUcTeMax o 6 c), Bo3neil-

CTBHe KOTOPBIX Ha PaAHO- H TeJIeBH3HOHHBIE NMPHEMHHKH H 3JEKTDOH-
HOe ofopyroBaHHe onucaubl B . 2.3 u 3. 3.

B HeKOoTOpHIX cayuasiX BO3AEHCTBUE NepejaBaeMblX CHUIHAJOB MO-
KeT OblTb TAaKHUM Xe, KaK BO3JCUCTBHE U3MEHEHUS AEUCTBYIOUIErQ Ha-

NMPAXEHHSA CETH, H MOXKeT pPacCMaTPHBATLCA KaK KoJeOaHHS HanpsxKe-
Hus {(daukep).

Curnanbl B panuovyacTOTHOM JHanasOHe MOTYT CO3/1aBATh NOMEXH
B OCHOBHOM JJist PAHO- U TE€JE€BH3HOHHBIX NPHEMHHKOB.

Ha cucreMb ynpaBjeHHss MOTYyT BO3A€HCTBOBaTb BO3MYIIEHHS B
3JIEKTPHYECKOH CEeTH, B YaCTHOCTH TAPMOHHKH HJHM HHTEPTrapMOHHKH.
Tak Xe HeOOXOAHMO yUYHTHIBATb B33aHUMOBJIHSIHHE COCEAHHX CHCTEM.
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8. ASMEHEHHUE YACTOTHI MUTAIOWLErO HANPSHK EHU A

8.1. Onucanue Bujaa NOMexm

HacTtoTa nepeMeHHOT'O TOKAa, yCTAaHOBJIEHHasg B 3JIEKTPOCHAOXKalo-
LIHX CEeTAX, YKECTKO 3aBUCHT OT CKOPOCTH BpallleHHsi reHepaTopoB. Ha-
CToTa B JIOO0H MOMEHT BPEMEHH 3aBHUCHT OT JHHaMHYecKoro 0aJliaHca
MOLIHOCTeH HArpy3KH U re’HepatopoB. EcjaH AHHaMHYecKHi 6anaHc Ha-
pylIaeTcs, H3MeHseTCsl U 4acToTa., BesiHYHHA U NPOROJKHUTENBHOCTD H3-
MEHEHHS 3aBHCAT OT XApPaKTEPHCTHK H3MEHEHHUs] HArpy3KH M peaKIHu
T€HEPaTOPOB Ha M3MEHEHHUsy Harpy3kH. ECaIH nuTaHue HarpyskKu Ocyliie-
CTBJISIETCSl OT HHBEPTOPA, TO YaCTOTA ONpele/AeTCHA IEenblo YIIpaBJeHHS
H HE U3MEHSeTCs NPH H3MEHEHUH Harpy3KH.

3HaueHHe YaCcTOThHI TOKa B CHCTEMAaX 3JIEKTpocHaOXKeHUs oO6uiero
Ha3HauyeHHsl yCTaHABJAMBAET NMPOU3BOAHTE/Nb S3HEPrHH B BHJAE HOMHHA/b-
HOro 3HaueHus (50 uau 60 ') ¢ HEGOJNBIIUMH OTKJOHEHHSAMH, OTpaHu-
YUBAIOUIUMHU OTJIHUHE YACTOTHI OT HOMHUH aJILHOH.

8.2. IIpHYynHBI M3MEHEHHS YACTOThl NHTAIOUIEro HANPAKEHHS

B nuramwowiux cerax oObIYHO 3anac MOIUIHOCTEH CTAaHLHH 1IPEeBOCXO-
AHT HarpysKy B LeJisAX obecneyeHHs NOJAepXKaHHs 4acTOThl B YCTaHOB-
JeHHHX npeaesaax. Tem He MeHee, B DEIKHX CJydasx yacTOTa BBIXOAHUT
3a YKa3aHHble npedenbl, Hanpumep, IpH OTKJIIOYeHUH Harpy3KH HJH re-
HepaTOpOB OOJBILIOH MOLLHOCTH.

B Takux cnyyasx HeKOTOpasi 4aCTb HArpy3ku WM reHepaTopoB aB-
TOMATHYECKH WJAH BPYYHYIO OTCOCAUHSAETCS AJA OLICTPOro BOCCTaHOBJIe-
Husl 6aJjlaHCca MOIUHOCTH, BpallaloliHecs MallHHbl, He HMeloliHe OBICT-
poro ynpasJieHHs1, 0ObBIYHO CHHXKAIOT CBOXO MONIHOCTb NPH NMOHH>KEHHOH
yacToTe, NIO3TOMY IOTEPH TE€HEPATOPHOM YACTOTHl YAaCTHYHO KOMIIEHCH-
PYIOTCH.

8.3. Bo3neicTBMe H3MEHEHHH YACTOTHl NMHTAIOLIETr0 HANpPAKEHHUS

B npeaenax nonyCTHMOro guana3oHa OCHOBHOe BJAHSHHE H3MEHEHHS
YacTOTHl COCTOUT B H3MEHEHHH CKOPOCTH BpaleHusi MalinH. ChenoBa-
TEJIbHO, JJEKTPHUECCKHE YaChl, HCIOJb3YIOIIHE OCHOBHYIO YaCcTOTy CETH,
OTCTAlOT WM OMepexxalT, a ABUraTeJHu noTpebasioTr OOJabIIYI0O HJIAH
MEHBIIYI0 MOUIHOCTb, 3aBUCAULYIO OT COOTHOIUIEHHS CKOPOCTH H Bpallia-
IOUIer0 MOMeHTa COOTBETCTBYIOLEH HArPYy3KH. MaMeHeHHe 4acTOTH NPH-
BOJAUT K paccTpoiiKe QUABTPOB BLICIIHX FapMOHUK.

JI1060e 3nekTpoHHOEe O0GOpPYAOBAHKE, HCIOMBL3YIOIee B KAUECTBE HH-
AUKAaTOpa BPEMEHH YacTOTYy TOKa B CHCTEME 3MeKTPOCHAOKEeHHs, TaKxKe
MoABepraeTcs BO34EHCTBHIO,
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HPHITOXEHHE
Crnpasoyroe

TEPMUHDLI, NIPUMEHAEMbBIE B HACTOALULUX METOANYECKHX
YKA3AHHUSAX, U UX TOACHEHUA

TepMuy

[TosicHeHHe

DJIeKTPOMATHHTHASA COBMECTH-

MocTbh (OMC)
YpOBeHb (3J€KTPOMArHuTHOH) COB-
MEeCTHMOCTH

DJEKTPOMATHHTHASY TOMEXA
YpOBeHb MOMCXH
[IpenenbHblt ypOBEHL HOMEXH

YpoBelib IOMCXOYCTOHUHBOCTH
JJIeKTPOMArHHTHAS TOMEXOBOC-

NPHUMYHBOCTD

Paccriaiomnias cucrteMa

Cobupalomias cucreMa

YrnpasJaswlilie CHCTEMBHI

MapkepHbie CHCTEMBI

[To TOCT 2361179

PacuyeTHoe 3HaueHHC NMOMEXH, HCIOJb3yeMoe
JIJ8 YCTAHOBJEHHS YPOBHeH NOMEXOYCTOHYM-
BOCTH M JONYCTHMOH 3MHCCHH IOMEX TEXHH-

YeCKHMHU CpeACTBavH
[To TOCT 23611—-79

[To TOCT 2361179
MakcuMadabHoe BO3IMOIKHOe 3HAucHUe 3JeK-

TPOMArHUTHOH [IOMEXH, H3MEepPCHHOe YCTaHOB-
JCHHBIM CnocoOoMm

MaxcuManbHBIHE  YpOBeHb J2HHOH 3JEKTPO-
MarHWTHOH TIOMEXH, BO3JEHCTBYKOIeH Ha KOH-
KPCTHOE YCTPOHCTBO, O0OPYAOBAHUE HJAU CHC-
TeMy, TNpH KOTOPOM COXPaHSITCA TpebyeMule
napamMeTpbl UX GYHKLHOHHPOBAHHSI

HecnmocobHocTh veTpoiicTea, o0060pynoBaHHA
MJAH CHCTeMbl BBINOJIHATE CBOH (DVHKIHH IpH
HAJHYHH 3JEeKTPOMATrHHTHOH HOMeXH

[Ipumeuvanue [ToMeXOBOCIPHHMYH-
BOCTb €CTb HeJO0CTaToyHasi NOMEXQOYCTOHYH-

BOCTb

CHcTevMa CBSi3H, TMepenaiouias CHUCHanbl oOT
OJHOI'0 LEHTPaJbHOrO NYHKTA K O,JHOMY HJH
HECKOJbKUM NeDUDPEPHIAHBIM  KOHTPOJUPYEMBIM
NYHKTaM (mepegadya CHTHaJMOB AJS LEHTpaJH-
30BAHHOIO TCPEKMOUeHHA TApudoB Ha CyerT-
gyHKe, OTKJAIOUCHHC HATPY3KH U T X )

CucreMa cBsI34, nepejpaiouias CHrHaJb OT
HECKONbKUX NePHUPCPHAHBIX KOHTPOJHPYEMLIX

NMYHKTOB K OJHOMY LIEHTpaJibHOMY NYHKTY (me-
pefavda CHTHAJOB TEJNECHrHaJH3allHy, TeJeH3-

MCPCHHA U T 1)

CHcTeMBl, HCIIDJB3YIOIIIHEe B KadeCcTBe JTUHHH
CBA3H AJA repejadyd CHUTHAJI0B JIHHHH 3JCKTPO-

nepesaun

CucTteMbl NMepejayH CHUFHAJMOB 1O  JHHHAM
3JCKTpoliepegayy ¢ (GOPMHPOBAHHCM CHIHAJIOB
NyTeM KPaTKOBPEMEHHOTO BO3JICHCTBHA HA
¢hopMy KpPHBOH HanpAXKeHHsT TMPOMBIMJIEHHOMN

JACTOTH
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IIpodoaxenue

TepMHH

ITossclieHHe

CucreMa anexktpocHalxkeHust 00-
lIero Ha3HauyeHHS

<0

DJIEKTPHYCCKAA ceTb, K KOTOPOH MNpHCOe K-
HAIOTCH 3JIEKTPONPHEMHHKH  XKHJMIL, KOHTOP,

| TOPrOBBIX 3aBCACHHH, 3PCJHIUHBIX H CIOPTHUB-

HbIX COOpYKeHHH H NoAcOHEle HM, a TakXe

NPOMBII/ICHHble NMpenpUATHA (KpOMe BHYTDHU-
3aBOJACKHX CCTell)
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1. PASPABOTAH U BHECEH TexnunueckuM KOMHTETOM IO CTaHAAp-
TH3aLlUU B 001aCTH 3JEKTPOMATHUTHOH COBMECTHMOCTH TEXHHYECKHX

cpeacts (TK 30 IMC)
PASPABOTHUHKH

10. C. )Kene3zko  (pykoBoautesp paspabotku), C. A. )KuBos,
1. H. 3auka, H. K. Kaprames, . 0. Coaoayxo, H. M. Tsepnos,
1O. I1. Llikapun

2. YTBEP)KAEHDBI H BBEJXEHDbLI B IENCTBHUE IlocranoBiaenueM
lNoccranpapra Poccun ot 11.08.92 Ne 929

3. Hacrogumue ykazaHus pa3paboraHbl METOAOM MPSAMOro INPHMEHEHHS
MexayHapoaHoro ctrangapra M3IK 1000—2—1 (1990) «CoBmectn-
MOCTHL TEXHHYECKHUX CPEeACTB 3JEKTPOMATrHHTHaf: DJIEKTPOMArHHT-
Hasd 00cTaHoBKa: BuIbl HH3KOYACTOTHBIX KOHAYKTHBHbLIX NIOMEX M
CUrHaJIOB, NepeJaBaeMbiX 0 CHUAOBLIM JHHHAM, B CUCTEMAX 3JIEKT-
poCHaOXeHHs 0611ero Ha3HaYeHH S »

4, CCbILTIOYHBIE HOPMATUBHO-TEXHUYECKHE JOKYMEH
Thl

O0o3Hayende HTJ, Ha XOTOpbIN

JaHa CcChlIKa Homep nyHKTa

['OCT 23611—79 [Ipunoxenue
OCT 29322—92 (M3K 38:1983) 4.1
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METOJIHYECKHE YKA3AHUA
CoBMeCTHMOCTD TeXHHUYECKHX CPEACTB 3JMEKTPOMArHHTHAA

JJEKTPOMATHUTHAA OBCTAHOBKA

Bunhi HH3KOUACTOTHBIX KOHAYKTHBHLIX MOMeX W CHFHAJORBR, mnepenaBaeMuX nNo
CHJIOBLIM JIWHHAM, B CHCTEMAax 3JNEKTpPOCHAOKeHHA oO0mero HaszHavyeHud

PI 50 713—92
(M3K 1000—2—1)

Penakrop H. 1. 3aidonukosckan
Texunueckult pegakrop I'. A. Tepebunxuna
KoppekTop A #. 3wban

Crano s wHat 171192, Iloan B neu 180293 ®Popmar 60X84!/;s bBymara odcernas FaprHTYpa
nutepatypHas Jleuarr BoicoKag ¥ea a1 1,4 ¥Y¥cn xp orr 1,4 ¥Yu uzg a 1,30 Tepax
380 33 3ak 2729 Han Ne 1288/4

Opnena «3Hak I[louera» HManateancTBo crangapros, 107076, Mocksa, Koaoneannit nep, 14
Kaaysxckasy THIOrpagus craHzaptoB, yJa MOCKOBcKas, 256



