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3JIEKTPOMATHUTHAS OBCTAHOBKA

Bujbl HM3KOUACTOTHBIX KOHLYKTHBHbIX nomex W curhasos, (MIK 1000—2—1)
nepejaBaeMbix 10 CHAOBHIM JHHMAM, B CHCTEMax
aneKTpocHa6Kenus o6liero HasHauenus

OKCTY 0111

Jara BBeaenns 01.07.93

Hacrosinie MeToAuvYeCKHe YKa3aHHsI PaclpOCTPAHSIOTCH Ha 3JeKT-
POMAarHHTHYIO 0OCTaHOBKY B CHCTEMAaX 3JIeKTPocHabKeHus obuiero Has-
HauyeHHsl, ONMHCHIBAIOT BHAB U YCTAHABJUBAIOT XapaKTEPHCTHKH KOHAYK-
THBHBIX MOMeX B yacToTHOM auanasoHe a0 10 xI'u u curuanos, nepena-
BaeMbIX 110 CHJIOBLIM JIHHUAM, B 60Jiee UIHPOKOM YaCTOTHOM JHamasoHe.

MeTtoaHyeckde yKasaHHs yCTaHABJIHBAlOT XapaKTePHCTHKH U OIH-
CaHH$ CJAeJVIOIHX BHAOB NOMeX:

rapMOHHK;

HHTEPrapMOHHK;

KoJie6aHUH HanpsKEHHU;

NpOBAaJIOB HaNpsiXKeHHUss H KPaTKOBPEMEHHBIX IepepbLIBOB NMHTAHHA,

HECHMMETPHH HalpsKeHHH;

ClirHa 0B, nNepegaBaeMbiX N0 CHJIOBBIM JHHUAM;

M3MEHEHHUH YaCTOTHl MUTAIOLIETO HANpPsKEeHHUs.

Onucannsi 1 XapaKTePHCTHKH novieX o6si3aTesbHLI K NPHMEHEHHIO
BO BC€X BH1aX HOPMATHBHO-TCXHHUECKOH NOKYMEHTAallUH, yCTaHaBJIHBa-
[ollefl YDOBHH 3JI€KTPOMAarHHTHOH coBMecTHMOCTH (DMC) u HOpMBL Ha
NIOMeXOyCTOHYMBOCTb TEXHHYECKHX CPEJCTB H IMHCCHIO IOMEX.

TepMuHBI, MpUMeHsieMble B HACTOSIMIMX METOLMYECKHX YKa3aHHAX,
NpHBeACHH B PHJIOKEHHH,

1. OBIIHE MNMOJO)XEHUS

1.1. YpoBens OMC ucnoab3yIoT /151 KOOPAHHALMH YPOBHE IOMeX B
CHCTEMaX 3JIeKTPOCHA6KeHHs1 H YPOBHeH MOMeXOYCTOHYHBOCTH H 9MHC-
CHH NOMCX oéopyuoaa}mem, paﬁOTalOlllHM B 3THX CHCTeMaX.

1.2. TlpenesbHbBIM ypOBHEM NMOMEXH CUHTAIOT MaKCHMaJbHOE 3Haue-
HHe NOMEeXH, NOABJISIONIEEeCs C ONpPCIeIEHHOI BEPOSITHOCTBIO B 3JEKTPO-
MargHTHoil 06CTaHOBKe, B KOTOpOil paboraer ycTpoiicTBo, 060pyAOBa-
HHe HaHu cucteMa. C 3THM 3HaueHHEeM AOJKHbI GBITh COrJIaCOBAaHBl HOP-
MBI Ha NMOMEXOYCTOHYHBOCTb H 3MHCCHIO IIOMEX YCTpPOHCTBaMH, pabora-
IOIIHMH B AaHHOH 3JIEKTPOMarHUTHOH 06CTaHOBKE.



1.3. Tlpeneabnrlit ypoBeHb MOMEXH MOXeT OHTL pe3yAbTaTOM COB-
MCCTHOTO AefiCTBIA HECKOJIbKHX HCTOYHHKOB (HalpHMep, B ciyuyae rap-
MOHHK), 1HG0 OAHOrO HCTOUHHKA (HanpHUMep, B cayiae nposaJja Hanps-
KEeHHs) .

1.4. YpoBeHb MOMEXH HMEET Pa3jiMUHbIE 3HAYEHUH B Pa3HbIX MecTax
CCTH ¥ U3MeHSIEeTCs BO BpeMenH. JlJIa npakTuyeckux ueael cienyer py-
KOBOACTBOBATBEA CTATHCTHUCCKUM paclnpeaeseHHeM NOMeX.

IpepenbHblil ypOBEHb NOMEXH YCTAHABJIMBAIOT H3MEPEHHAMH B Jek-
CTBYIOWEH 3/4eKTPHUECKO CeTH HJH C MOMOULLIO pacyeTa.

1.5. B cBs3m ¢ TeM, YTO mpejeJbHOE 3HaYeHUe NOMeXH NOABAAETCS
oueHb pelKo, ypoBedb DMC He pekoMeHayeTcs YCTaHaBJHBAaTb DaB-
HbIM 3TOMY 3HAYEHHUIO, TAK KaK 3HAUHTEe/NbHAs yacTb 060PYAOBAHHA He
GyJeT NOABePraThCs €ro BO3AEHCTBHIO GOJbLIYI0 YacTh BpeMeHH palo-
Tol. YpoBenp DMC nesnecoo6pa3Ho ycTaHaBAKHBATb PAaBHHIM 3HAUCHHIO,
KOTOpoe He mpesHitiaeTcs nomexodl B 95 % cayuaes uiu Gosee,

1.6. YpoBeHb MOMEXOYCTOHUHBOCTH YCTPOHCTB AOJIKEH IPOBEPSATHCS
c nmoMoulbio uensiTauii. Ero 3HaueHue u mpouneaypa HCHbITaHHS ycTa-
HaBJIUBAIOTCH COOTBETCTBYIOILUMY CTaHAApTaMU WK COTJACOBLIBAIOTCS
3aHHTEepPeCcOBAHHBIMM CTOPOHAMHU.

1.7. YpoBenb NOMEXOBOCIIPUMMYHBOCTY 00OPYAOBaHUS A0JXKeH OBTb
paseH WA BHILE YPOBHSA NOMEXOYCTOHYHBOCTH, YCTAHOBJEHHOTO NPH
ACMBITAHUAX.

VpoBeHb TOMCXOBOCIPHHMUHBOCTH JOJMEH yCTaHABJIHBAThCS H3ro-
TOBHTCJ/EM 060DYy/A0BaHHS C YYCTOM NPEACTOANIHX YCJAOBHH 3KCIIyaTa-
MM H HOPMHPOBQHHOTO MpejaeJa MOMeXOycToHYuBOCTH. Jlomyckaercs
CTAaTHCTHYCCKAS OLLeHKAa YPOBHS MOMEXOBOCIPHHMUYHBOCTH.

1.8. Yposens 3MC ucnosb3ylT B KayecTBe Oa3HUCHOH BeTHYHHBI
st obecnieyerusi 6e30TKa3HOi paboTel 060PYyAOBaHUS, B YACTHOCTH B
cHCTEMaX 3JCKTPOcHabkeHHs oOLlero Ha3HayeHHsl, K KOTOPHIM NOJCOe-
JHHEHB ICKTPONPHEMHHKH NOTpebuTedell, paboTalolluX He3aBHCHMO
APyr ot Apyra.

COOTHOLIEHUS MEXAY Pa3JHYHBIMH YPOBHAMH IOMeX, paccMaTpHBa-
eMbIX CTaTHCTHYECKH, [0Ka3aHkl Ha 4epT. 1.

1.9. Jlna ceredl cnelidalbHOIO Ha3HAUYEHHS MJM HE3aBHCHMHX ceTeill,
NHTAIOUHX, HalpHMeD, ORHOTO mortpeburenss ¢ ofopyloBaHHEM CHElH-
a/IbHOro THMd, AOMYCTHMO YCTaHaBJaUBaTe Apyrue yposHu IMC.

2, TAPMOHUKH

2.1. Onucanue BUA IOMEXH
I'apMOHHKH ABJAIOTCA CHHYCOMAANbHBIMH H3MEHEHHAMH HampRKe-

HUS MM TOKAa, HMEIOILUMH YacToTy, KPaTHYIO OCHOBHOI 4acToTe, Ha KO-
TOPYIO CMPOEKTHPOBAHA CHCTEMa 3JEKTPOCHaGKewHa  (Hampuwmep,
50 miu 60 Tu).

OCHOBHO}i NPHYHMHOH MOfABJECHHA T'aPMOHHUYECKHX NOMEX SBJAETCH
of6opyfioBaHue ¢ HeJHHEHHOH BOJIbT-aMIlepHOli xapakTepucTdkoh. Ta-
Koe 000OpYyAOBAHHE MOMKET PaccMaTPHUBATLCH KaK HCTOYHHK TFapMOHHK

TOKa.
rapMOHl’lKa TOKa BHIZHBaeT TapMOHHYECKOe Ila/ieHHe HaIPSAXKeHuR



CootHomEHUE MEXKAY DPANAMYHBIME YDOBHAMH NMOMeEX
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a — CTATHCTHUECKOe pacnpeleneHHe 3HaYEHHt NOMEX, BO3MOXKHO ClOXKe-

HHe OT HECKONbKHX HCTOYHHKOB, § — OnpefieneHHOe 3HaUEeHHE YDOBHA COB-

MECTHMOCTH, Ha NpakTHKe 95 % OT MaKCHMaJbHOrO 3HaYeHHs TOMeXH;

8 — YPOBeHb IOMeXO03alUHINeHHOCTH; & — CTATHCTHYeCKOe  pacnpefiesieHHe
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Ha noJHOM conporuBaenuu cetd (uepT. 2). B jpeiicTBuTeIBHOCTH rapMo-
HHKH TOKa OT Pa3JIHYHBIX HCTOYHHKOB CKJAABIBAIOTCS FeOMETPHYECKH.

H3-3a BAMSAHHA €MKOCTHBIX Harpy3ok (HampuMep, KOHAEHCATOPOB,
yAyYaoUHX Ko3POHIHEHT MOLHOCTH) H €MKOCTHOHl HPOBOAHMOCTH
KabeJieil B CeTH MOXeT BO3HHKHYTb MOCJeAOBATEJbHBII H MapatJesb-
HBI# pe30HaHC H BhHI3BATH yBEJHUYEHHE TAPMOHHK HANPsXKeHHa AaxKe B
TOYKAaX, YAAJNEHHbIX OT HCKaXKaiolleil Harpy3KH.

2.2. McTOYHHKY rapMOHHK

2.2.1. OGopyznoBaHHe JJisl NPOW3BOACTBA, IMepejayu M pacmpejedne-
HHsl 3JIeKTPO3HEPTHH TeHepHpyeT He3HauyHTeJNbHhie rapMOHHKH. Hcrou-
HUKaMH GOJbIUKX 3HAaYeHH/i TADMOHHK TOKAa SBJSIOTCS NPOMBILIJIEH-
Hble H 6BITOBBIE HAPY3KH.

Kak npaBuJ/io, OCHOBHAasl 4acTb CYMMapHOTO yPOBHSI TAPMOHHK BHO-
CHTCS JIHLIb HECKOJbKHMH M3 MHOIHX HCTOYHHKOB; YPOBEHb I'apMOHHK,
BHOCHMBIX OCHOBHO! Maccoft 060pYA0BaHHS, HH30K.

3HauHTeNbHBIE TOKH FaPMOHHK I'€HEPHPYIOT C/eAYIOLIHE HCTOUHHKH:

o6opynoBaHue ¢ (a3oBbIM ynpaBjeHHeM H GOJIblLOH MOILHOCTBIO;

HeynpasJisieMble BBIIPSMHTENH, OCOOEHHO CO CIVIaXKHBAIOWMUMH KOH-
JleHcaTopaMu (HampuMep, HCMOJIb3yeMbIMH B TeJeBH30pax, peoGpaso-
BATeJAX YACTOTH H ra3opa3psiHHX JaMNax co BCTPOCHHBIMH 3JIeKTPOH-
HBIMHM NYCKO-pPeryJIHDPYIOLIHMH yCTpPoficTBaMH). I'eHepHpyeMble HMH
FAPMOHHKH COBNAafaioT N0 ¢ase, NOITOMY TapMOHHKH OT Pa3HbIX Bbi-
NpsSIMATENEH CKAaABBAIOTCS APYT ¢ APYrOM, NPHBOAA K YBEJIHUEHHIO HX
o6liero ypoBHS.

B 3aBHCHMOCTH OT pexXHMa paGoTbhl 060pyAOBaHHA MapMOHHKH MO-
ryT OBITb OTHOCHTE/NHHO CTAOHJIbHBIMH WJIH H3MEHSIOUIHMHCH BO Bpe-
MEHH,

2.2.2. Tenepupyiowee, nepedarowee 1 pacnpedessiomee 060pyoo-
sanue

drta rpynna o6opyloBaHHs BKJIOYaeT 06OPYAOBaHHE, HCIOJb3ye-
MOe 3JEKTPOCHA6XaIOHMH OPraHH3aluaMH, B YaCTHOCTH, FeHepaTopH,
TpaHchopMaTopsl H Gosiee coBpeMeHHOe 000pyAOBaHHe, HCHOJb3yeMoe
B HacToslllee BpeMsi B OrDaHHYEHHBIX o6beMax (CTaTHYECKHEe KOMIIEH-
caTophl, Npeo6pa3oBaTeNH YACTOTH H T. I1.).

Bpamaiouinecss MaliuHb NPeACTaBJSAIOT OG0 HCTOUHHKH He3HAYH-
TeJIbHBIX FaPMOHHK, TaK KaK NpPaBHJIbHBIM NOAGOPOM KOJHYECTBA [A30B
Ha NoJIIoC, wara o6MOTKH H JPYrHX MapaMeTpoB MalllMHbI MOXHO Ho-
JYYUTb KPHBYIO TIOYTH CHHYCOHAaJabHON ¢opmu. Hecummerpus Hamps-
JKeHHH, MOABOJAMMBIX K MalllHHe, MOJKET BhI3BaTh FeHEepPaLHIO TPeThei
TapMOHHKH ¥ FapMOHHK 0oJiee BEICOKHX NOPSAKOB.

TapMoHHKH OT TpaHchOpPMATOPOB BhI3BaHbl HACLILIEHHEM CTajH
Mar{HuToNnpoBOJa, MPOHCXOAALIHM H3-32 TIOBBIUIEHHA HANpAMXKEHHA Ha
TpaHchopmarope.

2.2.3. [Tpomoiuunennsle HazpysKu

HicTouHHKaMH 3HAYHTEJbHBIX FaPMOHHYECKHX HCKajXKeHHH SIBJSIOT-
cs CHJIOBHE npeo6pa3oBaTeNn (BLINPAMHTENH), HHAYKHHOHHBE H AYyro-
BHE NeYd, CBapOuHble YCTAHOBKH M 3JIEKTPOHHOE CHJOBOe 060pynoBa-
HHe. Micnoas30BaHHe nocaefHero THna obGOpPYAOBaHHS BO3pacTaeT Kak
IO YHCAY YCTAaHOBOK, TaK H MO HX €AMHHYHOH MOILLLHOCTH.
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Topsiok KaHOHHYECKHX I'apMOHHK Npeo6Gpa3oBaTesieil BHIYHCISIOT
no ¢dopmyae
n=pm+l,

rie p — MNyJbCHOCTb NpeoGpasoBaTelis;

m — uenoe yHeao (1, 2, 3...).

Ilpu acuMMeTpuH yIJIOB yNpaBJeHHs,, HECHMMeTPHH NHTAIOLIEro Ha-
NPSIKEHHs MOABJIAIOTCS HEKAHOHHYecKHe rapMoHukH. Hanpumep, naras
H cefbMasi FADMOHHKH TOKa MOTYT GbITb OOHAapyXeHH Ha Bxoje 12-
MyJIbCHBIX BHIMPSIMHTEJEH.

TeopeTHuecKH aMIJIMTYAB TapMOHHK BHINPSMHTENs C MTHOBEHHOH
KOMMYTalliefi TOKa AOJ/IKHBI YMEHBIUAThCS MO CJAeAyIOLIeMy 3aKOHY:

I,=I1/n,

rae I, — TOK n-ii TapMOHHKH;
I, — 3HayeHHe TOKa OCHOBHOM IapMOHHKH.

[TpaxkTHyecKH BHIMPSMHTENH He MOT'YT KOMMYTHDOBATbCSi MIHOBEH-
HO U (OpMa KPHBOJ TOKa OTJIHYAETCS OT [PSMOYrOJIbHOH.

AMniuTyfa rapMOHHK TOKa 32BHCHT OT HHAYKTHBHOTO NajleHHst Ha-
NpsiKeHHs, 06YCAOBJIEHHOTO MHAYKTHBHOCTBIO IENH W YIVIOM yNpaBJe-
HHA. AMIVIHTYAa n-# TapMOHHKH TOKa B JIHHWM, NHTAlOLIeH BBHINPSIMH-
TeJlb, BLIYHCSIOT 1O hopMmyJIe

Iy=1,/(n—5/n)'?,

crnpaBelJHBOl aas b<n<3l.

dopMysa NPHUMEHHMa IPH XOPOLIeM CrJiaXKHBaHHH BHIPSMJIEHHOIO
TOKa, B IPOTHBHOM CJIy4yae YPOBEeHb NATOH TapMOHHKH MOXeT OHTb
BbILIE.

BoJiee TouHble 3HAaueHHs FAPMOHHKH TOKA, YYMTHIBAalOLlHe yroJ yu-
paBJIeHHsi H MHAYKTHBHOe NafleHHe HanpsiXKeHHs, MPHBeAeHH B mMy6JH-
Kauuu 146 M3K.

JlyroBble meuyn MOryT GHITb NPEACTABJEHH KaK TeHepaTophl rapMo-
HHK TOKAa C CONPOTHBJEHHEM, COCTOSIINHM H3 HHAYKTHBHOCTH H JAEeMII-
(GupyOlero aKTHBHOIO CONPOTHBJeHHs. CHEKTp TOKa NpeAcTaBiseT
co60# AUCKPETHBIE COCTABJSAIOLINE, HANOXKEHHBE HA CIJIOLIHOH CHEeKTP.

2.2.4. Boitosble nazpysku

BriToBble HAarpy3KH HMeIOT CPaBHHTEJBbHO HeGOJbIIYIO MOIIHOCTb,
HO MOTyT GbITb HCTOYHHKOM IapMOHHYECKHX IOMeX H3-32 60JIbIIOro
yhcja MPHOOPOB, HCMO/b3yeMbIX AJHTENbHOE BPEMSI OLHOBpPEMEHHO.

HauGonbluyio 10410 moMex BHOCAT TeJEeBH3HOHHBIE MPHEMHHKH, JIO-
MHHECUEHTHBIE JaMNbl H 3JeKTPONPHEMHHKH, HMEIOIHe THPHCTOPHOE
ynpasJieHne (peryJsiTopsl CBeTa JaMI, ObITOBblE MPHGOPH).

HcnoJsb3oBaHHe 3JeKTPONPHEMHHKOB, HMEIOIIHX THPHCTODHOE yn-
paBJieHHe, Bo3pacTaeT. PeryJHpPOBaHHe MOIIHOCTH HarpeBaTeNbHBIX
npuGOPOB ¢ NOMOLIBIO (Ha30BOTO yNpaBJIeHHS He JONMyCKaeTcs.

B TeneBH3HOHHBIX MPHEMHHKAX OOBLIYHO HCHOJIb3YIOTCA BHIIPAMHUTE-
au ¢ 3Q(eKTHBHHMH CTJaXXHBAOUHMH KOHJEHCATOPaMH, B pe3yJbTaTe
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yero TOK, MOTPeGJsAeMblil H3 CeTH, COCTOHT H3 KOPOTKHX HMIYJbCOB,
CO/IePK AKX BEICOKHI MPOLEHT raPMOHHK.

2.3. Bo3pelicTBue rapMoHHUK

OTpHUAaTeNbHOE BO3AeHCTBHE FapDMOHHK COCTOHT B CJEAYIOLIEM:

HenpaBHJAbHOE JAeHCTBHE PeryaHpyeMblX yCTPOHCTB;

HapylleHHe QYHKIHOHHPOBAHHs CHCTeM MePeldaiH CHTHAJIOB IO CH-
JIOBHIM JIHHMSIM H ADYTHX CHCTEM CHTHA/IM3allMH, 3allUTHHX peJe H
BO3MOXHO, APYTHX CPEACTB yIpaBJeHHs;

JIONOJIHUTE/IbHBIE NIOTEPH B KOHAEHCATOPaX H BPaHlAOUIHXCSH MallK-
Hax;

noMexH B TeneOHHON CBA3H.

BinsiHHe rapMOHHK Ha HHAYKTHBHBIE 3JIEKTPHYCCKHE CUETUHKH He-
BeJIHKO. Bo3szeiicTBHe rapMOHHK Ha TeJleQOHHYVIO H ADyrHe BHIABI CBA3H
yepe3 MarHHTHYIO HHAYKIHIO HACTOSIIIHMH yKa3aHMsSIMH He paccMaTpH-
BaeTcsl.

OTpHuaTe/NbHOe BO3JAEHCTBHE TaPMOHHK Ha OOOpYLOBaHHE MOXKET
NPOSIBAATBCS MTHOBEHHO HJIK Yepe3 AJHTeNbHOe BpeMsi.

2.3.1. Mznosennoe so30eiicTeue

MrHoBeHHOe Bo3jeficTBHE NPOABJAAETCS B BHJE HENPaBHJIBHOTO cpa-
6aTHIBAaHMA YCTPOHCTB HMM YXYAUIEHHUS HX XaPaKTePHCTHK H3-3a CMe-
IIeHHs1 TOYKH Nepexoja KPHBOH HampskeHus 4depe3 HoJb. Peryaupyio-
I He YCTPOHCTBA, 3/IeKTPOHHOE 060pyAoBaHHe H KOMIbIOTEPH 0COGEHHO
4yBCTBHTE/bHE K TAKHM BO3JEHCTBHSM.

BricOKHe aMNIHTYAB FaPMOHHK MOTYT BLI3BAaTh HENpaBHJbLHOE Cpa-
6aTeiBaHHe NMPHEMHBIX YCTPOHCTB CHCTEM MEPefadyH CHTHAJOB IO CHJO-
BHIM JIKHHSIM H 3alUHTHBIX peJe.

2.3.2. Jaurenrsrnoe sosdedicreue

JaurenpHoe BO3neficTBHE NPOSBJASETCS B BHAE AONOJHHTEJBHOIO
HarpeBa oGOpy/NOBaHHS, NPHBOASAILETO K COKPAIEHHIO CPOKOB CJYXKGHI
H TIOBPEX/JEHHIO KOHAEHCATOPOB, BPAIAIOLIHXCSl MAIIHH H APYTHX YCT-
POHACTB.

3. MHTEPTAPMOHHMKH
3.1. Onucaxue BHAA NOMEXH

MeXy rapMOHHKaMH HanpsiXeHHs HJIH TOKa MOTYT MPHCYTCTBO-
BaTh YaCTOTH, He KPaTHble OCHOBHO! yacToTe ceTH. OHH MOTYT GHITh B
BHAE AHCKPETHBIX Y4CTOT HJIH IUHPOKOIMOJIOCHOrO ClIeKTpa. D deKT cyMm-
MHDOBAHHS HHTEPrapMOHHK MaJiOBEePOsiTeH M ero He cJelyeT paccMar-
PHBATh.

3.2. MCTOYHMKH MHTEPrapMOHHK

3.2.1. McTOYHHKH HHTeprapMOHHK MOTYT HaXOAHTbCSl B 3JIEKTpHHYe-
CKHX CETHAX HH3KOro, CPeJHEr0 /M BRICOKOrO HanpsKeHHH.

HuTeprapMOHHKH, F€HePHDyeMbie HCTOUHHKAMH HH3KOTO Hampsxe-
HHfl, B OCHOBHOM BO3/lefiCTBYIOT Ha ycTpolicTBa GJMxKafiliero OKpyxe-

6



HUSl; MHI1C¢PrapMOHKKH, CO3NaHHbie B CETHAX CPELHEro (BLICOKOro) Ha-
NpsiKEeHHsl, PACNIPOCTPAHSIOTCS B MHTAIOLIHECA OT HHX CeTH HH3KOro Ha-
NP SKEHHS.

OCHOBHBIMH HCTOUHHKAMH HHTEPrapMOHHK SIBISIIOTCA: CTaTHYECKHe
npeo6pa3oBaTe/y 4acTOTH, HEMOCPeACTBEHHble NMpPeoGpa3oBaTeliy Hac-
TOTHI, TOACHHXPOHHHE BeHTHJIbHBIE KaCKallbl, aCHHXPOHHBIE ABHraTeNH,
cBapOYHble anmapaThl (B CETAX HH3KOIO HaNpsXXeHHs) M Ayrosble Iie-
4y (TOJBKO B CETHAX CPEAHETO U BHICOKOTO HaNpPsKEeHHUs ).

Cuaabblit (GOHOBHII 1IYyM, H3MEHSIOLIHA KPHBYIO HH3KOrO HampskKe-
HHSI, MOXKET OILIYLIAaTbCA AaXe B cJyyae OTCYTCTBHS MECTHOTO HCTOYHH-
Ka HHTeprapMOHHK.

I‘Ipumeqa HHE, CHI‘HaJ[I:I, nepeaaBaeMbie No CHJIOBbIM JIHHHAM, MOryT pac-
CMaTpPHBATbCs KAK HMHTEPrapMOHHKH, HO NpeANOYTHTENbHEE paccMaTpHBaTbh HX Kak
OTAeJabHBE BHJI MOMEXH.

3.2.2. Craruueckue npeobpas3osareil 4acToTsi

Crartuyeckue npeoGpa3soBaresn uactothl (CITY) npeo6pasyior Ha-
npsiKeHUe NUTAIOMIEH CEeTH B HaNpsIKeHHe C 4acToTOH Oonabluiel uau
MeHblllell, YeM YacToTa MHTaiollell ceTH. OHH COCTOAT H3 ABYX 4dacTtefi:
BHIIPSIMHTEJ ST IEDEMEHHOI'0 TOKA B MOCTOSHHBIA M HHBEPTOpa MOCTOSIH-
HOr'0 TOKa B NepeMeHHBI. BoimpsiMjeHHoe HampsiXKeHHe MORYJHpyeTcs
BHIXOJHOHi 4acToTOl npeobpasoBare/isi, B pe3yJbTaTe NOABJSAIOTCA HH-
TeprapMOHHKH BO BXOJAHOM TOK€, BhI3HIBAIOIlHE HHTEPTapMOHHKH B ITH-
TaloueM HanpsiXKeHHH.

CITY ucnonb3yoT B OCHOBHOM JJIi NPHBOJIOB C NMEPeMEeHHOR CKOpO-
cTbio BpauleHud. O6JacTe HX NPHMeHeHHs pacluHpsercs. MaJieHbKHe
TIPHBOABl MOLIHOCTBIO A0 HECKOJIbKHX JECSATKOB KHJIOBATT NMPHCOEIHHS-
IOT HEeNOCPeACTBEHHO K CeTSIM HH3KOro HanpsKeHHs, 6ojee MOUIHbE —
K CeTsIM cpe/lHero HampsiXKeHHsl uepe3 CrenxajbHble TPaHCHOPMATOPH.
Iono6Hble npeo6pa3oBaTesNn HCHOAb3YIOT AJs NHTAHHS mnededt cpen-
1icH 4aCTOTHI.

Pasauuninie Buasr CITY nmeloT pasiuyHble XapaKTeDHCTHKH. Hacro-
Ty TapMOHHK M HHTeprapMoHHK (f) B repuax BHIYHCHAAIOT IO $opMmydie

F=l(pm) £1Jf, + (p,n)F,
rjae p; — MNyJbCHOCTb BHIIPSIMHTEIS;
P2 — TYJbCHOCTb HHBEPTOPA;
m — uenoe yucao (0, 1,2,3,...);
n — uenoe uncao (0,1,2,3,...);
fi — uacTOoTa OCHOBHO¥ rapMOHHKH NMHTaloOLIEro HanpskeHua (50
uau 60 T'u);
F — Buixonnas gactora, [
Kom6uHauus p; 4 m JaeT rapMOHHKH, DTH rapMOHHKH B KOMOHHA-
IMH C po, n ¥ F 1a10T HHTEPrapMOHHKH.
3.2.3. Henocpedcrsennbie npeobpaszosaretl 4acToTsl
HenocpeacrBenusie npeotpasoBatend uactotnl (HIIY) — anekr-
poHHble npeo6pasoBaTtesy GOJbIION MOUIHOCTH (HECKOJBKO MeraBarT),
norpebasiouite TpexPasHyl0 CHMMETPHUECKYIO MOILHOCTb H3 CHCTEMH
3aekTpocHabxeHHs M JalliHe Ha BHXOAe TpexdasHoe HIH OXHO(Da3-
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HOE HanpsiKeHHe NOHMIKEHHOH JacToTsl (B o6uieM cayuae Huxe 15 T'u)
151 GOAbIIMX THXOXOAHBIX 3JeKTPonpuBoAoB. OHHM COCTOST H3 ABYX
Hin Gojlee ynpaBJsfieMBIX BbIIPSIMHTeeH, COeZHHEHHBIX N0 MOCTOBOM
cxeMme.

YacToTH FapMOHHK H HHTEPrapMOHHK BHIYHCJSIOT N0 GopMmy.ie, NpH-
BeJleHHOM B 1. 3.2.2.

3.2.4. IToOcurxporHste GeHTUAbHbIE KACKAObL

IMoacunxpounsie BeHTHAbHBle KacKaasl ([IBK) npumensior aas yn-
PaBJIeHNN CKOPOCTBIO aCHHXPOHHHIX JBHraTejefl ¢ 1eNbl0 yMeHblleHHs
notepb npH HX pabore BHE HOMHHAJDBHBIX PeXKHMOB. O6bIYHBIC PE3HCTH-
BHblE CONPOTHBJICHHUS, TIPHCOEJIHHEHHEE K 3aXKHMaM OOMOTKH POTOpa,
3aMeHsIOT NpeobOpa3oBaTeseM YacTOTH, BKJIIOYEHHBIM MEXAYy 3aXKHMa-
MH POTOpA M JIHHHEH, NMHTaoIlel CTaTop ABHraTess. YPOBEHb reHepH-
pPyeMbIX HMH HHTePTaDMOHHK OOBLIYHO HEBLICOK.

3.2.5. Acunxponnoie Osuzaresu

Acnuxponunie apurateqan (AJl) reHepHPYIOT HHTEPrapMOHHKH B
CeTb K3-3a BJIMSHHA Ma30B POTOPA H CTATOPA HAa TOK HaMarHHYHBaHHSA
M H3-32 HaCbHILeHUs] MardHUTONpoOBOAa. [1py HOpMaJbHOH CKOPOCTH ABH-
raTedis AHaNa30H YacTOT 3THX NMOMeX cocTasaser ot 500 mo 2000 I'u, Ho
B Npoliecce MycKa OHY NMPOXOAST BeCb YacCTOTHHIH JHana3oH, JOCTHras
CBOEr0 KOHEYHOrO 3HauEHHS.

Al MOryT GbITh MCTOUHHKOM HOMEX, €CJIM OHHM TIPHCOeIHHEHH B
KOHIle MJIMHHOH BO3AYIUHON JUHUK (Goaee | KM). 3HaueHHss uHTeprap-
MOHHK HanpsikKeHHst MOryT AocturaTh 0,01 HOMHHAJIBHOTO HANPsAXKeHUSA
¥ TPHBOAHTb K PacCTPOACTBY CHCTeMH Nepeflayd CHIHAJIOB IO NHTAl0-
MMM JIHHHSM.

3.2.6. Annaparer Oy20801i csapku

Annaparsl AyroBoi cBapku (AILC) reHepupyiOT HenpepbIBHBIA LIH-
POKONOJIOCHBIH CIIEKTD 4aCTOT MNPOJOJIAKHTEJBHOCTBIO OT CEKYHAB RO
HECKOJIbKHX CeKYHH.

AJIC npHCOeAHHSIIOT K CETSIM HH3KOrO HampsikKeHus. 3HaueHHs MH-
TeprapMoHuK, co3gaBaembix AJLC, ciefyeT nosyyaTh ¢ HOMOLIBIO H3-
MepeHHH.

Js yeTpaHeHus HeIONYCTHMBIX KosleGaHUi Hanpsi:KeHHA H3-3a npe-
PLIBHCTOI'O XapakTtepa npouecca conpotusienue nutaowmeiit AILC saek-
TPHYECKOH CeTH HOJXKHO OBIThb MaJ/biM. B 3THX YCJIOBHSIX yPOBeHb HH-
TepPrapMOHHK He3HaYHTeJeH.

3.2.7. Qyeossie newu

JlyroBele meyn H3-3a HEPETyJIsIPHOrO XapakTepa BXOAHOFO TOKa re-
HEPHPYIOT NMOMEXH HENPEPHIBHOTO CJYYafiHO H3MEHSIOIErocs YacTOTHO-
ro cnekrpa. JlaHHblEe YCTAHOBKH HMEIOT BHICOKYIO MOLHOCTB (OoT 50 1o
100 MB-A) 1 uX OGEIYHO IPHCOENHHSIIOT K 3JEKTPHUECKHM CETSM Cpe-
JAHEro HJIH BHICOKOrO HanpsikeHHH. JlJisi yCTpaHeHHsi Ype3MepHBIX KoJe-
OaHnii HAaNpsKeHHs, BbI3LIBAEMBIX Meublo, CONPOTHBJEHHE 3JeKTpHYe-
CKOfi CeTH JOJIXKHO ObITh MaJbM. B 3THX yc/lOBHSX ypOBEeHL HHTEprap-
MOHHK HE3HAUHTeJEH.
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Hau6osibtine UHTEPrapMOHUKH HANpsXKEeHUs NOSBJSIOTCH B Hayaje
npouecca mJAaBKH. 3HauyeHUsi HHTEPrapMOHHK B KOHKPETHOiH CeTH cJe-
AyeT MoJy4aTh ¢ MOMOLIbIO H3IMEPEHHH.

3.2.8. Ponosouil wym

doHOBBI WwyM TIpeAcTaBgasier coboil mwym [aycca ¢ HenmpephIBHHM
43aCTOTHBIM CNEKTPOM MexAy rapMoHukamu. Ero yposenb, Kak mpasH-
70, HH30K. KOHKpeTHbie 3HaYeHHs CJeAyeT HOJydYaTh C MOMOIIbIO H3Me-
peHHi.

TunAYyHbie YPOBHH HanpsiKeHHsi GQOHOBOrO IyMa HAXOAATCH B AMa-
nasoHe:

40—50 MB (=0,0002 uyo4 ) TPH HCHONB30BaHHH (PHABTPA C UIHPH-
Hoii noJioch 10 I'y;

20—25 mB (=0,0001 u,,, ) npu HCNOJNB30BaHHH (QHABTPA C LIMDPH-
1ol mosocw 3 [u.

3.3. Bo3peficTBue HHTEPrapMOHHK

BosgeiicTBHe HHTEPrapMOHHK MOXeT NPHBOAHTb K HapyIUEHHsM pa-
60Thl YCTPOHCTB, NPHHUMAIOLUIHX CHTHAJBI, NepeJaBaeMble IO CHIOBHIM
JHHHAM. DTO BO3felicTBHe Ha6/1101aJ0Ch B CYy4asiX ¢ aCHHXPOHHBIMH
JABHTaTeIsIMH H JYyTOBLIMH Tle4aMH, XOTS OHO MOXeT OHIThb BHI3BAHO JIIO-
6biM 060pyIOBaKHEM, OMMCAHHBIM BHIILE.

Ha auckpeTHbIXx yacTOTaX, GJIH3KHX K OCHOBHOH, HHT€PrapMOHHKH
MOTYT NPHBeCTH K ¢Jukepy. 10 06yCc/I0BJICHO TeM, YTO JaHHBIE YacTo-
Thl MOTYT BbI3BaTh aMIVIHTYAHYIO MOAYJISLHIO OCHOBHOH 4aCTOTH TOKa,
KoTopas GyAeT 0cOGEHHO OLLYTHMOH IPH YacTOTe MOAYJSIHH, GJaH3KOMH
K 10 'y (cm. m. 4.3.1).

4. KOJNEBAHUA HANPS)KEHHUSA
4.1. OnucaHHe BHAA NOMEXH

Kone6anusiMu HanpsKeHHst SBJAIOTCS IEePHOAHYECKHE H3MEHEHHs
ornbaloulell KPHBOH HANpPSAXKEHUS HJIM CePHSA CAyYyalHbIX H3MEHEHHH Ha-
npsixkeHnia (uepT. 3, 4), pa3Maxy KOTOPbHIX OOBLIYHO HAXOAATCS BHYTPH
AManasoHa OTKJOHEeHH§ Hampsxenus, ycranoBiesHoro I'OCT 29322
(M3K 38) (zo =10 %).

K kosneGaHHsIM HanpsiKeHHS He OTHOCATCA MeEJJIEHHBle H3MEHEHHS
HamlpsiXKEHHs1 B Tex ke mpefetax (1o =10 %), mpoucxoasiive H3-3a
N1aBHOTO U3MEHEHHS HarPy3KH 3MEKTPHYECKOH CeTH.

TlpoBanpl HampsiKeHHSI ¥ KPAaTKOBPEMeHHble NepephblBH NHTaHHL,
aMerome amnantyny ot 0,1 no 1,0 HOMHHAJIbHOrO 3HauyeHHs, PeKH H
BBI3BaHBl B OCHOBHOM KODOTKHMH 3aMBIKaHHSIMH B CeTH M JefCTBHEM
3alLHTHBIX CECTEM (CM. pash. 5).

KoneGanust Hanpsi»KeHHs MOTYT ObiTh CJCAYIOIIHX BHLOB:

NepHOAHUCCKHE NPAMOYTOJIbHblE H3MEHEHHs] HanpsiXKeHusi (CTymeH-
yaThlc H3MEHEHHs), paBHble 0 3HaueHHI0. TakHe KoJleGaHUSI BO3HHKA-
10T, HanpHMep, IPH KOMMYTallU¥ Pe3HCTHBHON HArpysku (uepr. 5a);



CuHyconpanbtble KojeGanua Hanpsixenus yacrorofi 10 '
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1 — nocrosuHag yacrora cetd 50 i 2 — cHHYcOHAaNbHOe KoJe-
Gayue HanpsKeHus

Yepr. 3

H3amenenns ornGaoweli AMNIMTYAHBIX 3HAUYCHHA

vy 3/ 3

iy
i

1 — H3MeHeHHA HaNnpsKEHUT; 2— NPOROJIKUTEJBHOCTL H3MEHEHHA;
3 — HHTEepBaJ H3MEHeHHS HaNpsKeHUs

Hepr. 4

2 3

-

Cepusl CTYNEHYATHIX H3MEHEHHH HaNPSKEHHs, CAyUalHBIX 110 Bpeme-
uu. X 3HaueHust MOTyT GbiTb OAMHAKOBH WJIH Pa3JIHYHBl M HMEIOT Kak
HOJIOKUTENBHOE, TAK W OTPHIaTeJbHOEe HampaBjaeHue. Takue KoJeba-
HHSl BO3HHMKAIOT NMPH KOMMYTAUUAX MHOTOYHCJACHHBIX DPE3HCTHBHLIX Ha-
rpy30K (4epr. 56);

YeTKO PasJHYNMble U3MEHEHHs HANPsIKeHHs:, He BCe H3 KOTOPLIX CTy-
neHYaTs |KOMMyTalMH HEPE3UCTHBHLIX Harpys3ok (ueprt. 5B)];

cepusl OTAEJbHLIX M/ NPOAOJXKHUTEIbHHX KOJMeOaHVH HanpsiKeHUs
[mepHOxUMUecKHe UK caydaiiHO MeHsOWHecs Harpy3ku (deprt. 5r)]. Ipu
3TOM 1IBa uau Gojiee U3MEHeHUs B OJHOM HalpPaBJECHMH, BCTPeUaIollH-
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Buan XPHBHX KoAeGanHs HANPAMKeHus
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Yepr. 5

ccsl Ha HHTepBaJge He 6ojee 30 mc, caelyeT CYHTATh OJHHM H3MeHe-
HHHEM.

Tun xosneGanuit HanmpsKeHHA CJAEAyeT ONPENEATb IO XapaKTepHC-
THKaM YCTPOHCTB, CO3JAIOLIHMX KONeOaHHUS, UIH C IOMOLIBIO H3MEPEHUH.

4.2. HUcTounuKn KoneGaHuit HanpsKeHUst

B ceTsix HH3KOro HanpsIXKEHUs CYLLECTBEHHLIM HCTOUYHHKOM KoJieGa-
HI HanpsiXkeHUs ABJAIOTCS ObITOBHIE MPUOOPHI, HO KaXAwii npubop
BO3JAEHCTBYeT JIMIIb HAa OrPaHHYCHHOE YHCJIO ADYTHX 3JIEeKTPOIDHEM-
HHUKOB.

OcHOBHBIMH HCTOYHHKAMH KoJeOaHHi SBJSIOTCA NPOMBILIIEHHBIE
HarpyskH:

NIPOKATHHIE CTAHH,

IIaXTHblE TIOXBEMHHKH (HJIH MOIIHbIE ABHIaTeJH C H3MeHsoIeHcs
HarpysKoi);

AYTOBBIE TI€YH;

JLyrOBBIE CBAPOYHBbIE anfmapaThl.

CryneHuaThble U3MEHEHHsl HaNpsXKeHUs BO3HHKAIOT NPH KOMMYTalH-
AXx OaTapeill KOHAEHCATOPOB H MOIUHBIX Harpy3oK.

Kone6anus, Boi3aBaHHble OJHAM UCTOUHUKOM B COCTaBe MPOMBILLIEH-
1I0fi Harpy3KH, BO3[eHCTBYIOT Ha GoJjiblioe yHcao noTpebureseii. Pabo-
Ta HCKaXKalollero o60pyfioBaHHsI MOXKET BhI3bIBATh KOJeGaHHS OT IpPo-
JOJIZKMTEJIbHBIX A0 OYeHb PeJKHX. B CBfI3M ¢ IIHPOKHM JHANa3oHOM H3-
MeHEHHsl CONPOTHBJICHHSl NMHTAIOIIUX ceTedf oblLiero HasHAUEHHSA YCJo-
BHS paboTsl 060pYyAOBaHHsA CYUIECTBEHHO pa3juyaloTcsi B 3aBHCHMOCTH
OT MeCTa Cro NPHCOCAHHEHHUS K CETH.
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4.3. Bo3peiicTBue KoneGaHni HaNpAKeHHS

Ecau HanpsikeHHe NpH KoJeGaHUsX He BHIXOAMT 3a mpelenst +0,1
HOMHHAJIbHOrO, GoJibllas YacTb OOOPYAOBAHHS He HCNLITHIBAET BJHMA-
HUsg KoseGaHui. OCHOBHOE OTpHIaTeJbHOE BO3AeHCTBHe, BO3HHKAlOLEE
NpU TaKhX KOoJNeGaHHSIX — MHUTaHHE CBETOBOTO NOTOKA JiaMN HaKajMBa-
Hust (dankep). DPusnoNOrHUECKHH AUCKOMGOPT, CBSA3aHHBIH C 3THM fB-
JIEHHEeM, 3aBHCHT OT pa3maxa KoJeGaHHii, YaCTOTHOIrO CIEKTPa, KoJHye-
CTBa NOBTOPEHHI H3MEHEHHS HaNpsiKeHUsi H AJHTeNbHOCTH noMexH. Cy-
HIECTBYET IOPOroBOe 3HaUEHHE, HHXKe KOTOPOro (hJHKep He OlllyllaeTcs
rJa3oM.

O6opynoBande ¢ 6OJbLINMH TIOCTOSSHHBIMH BDPEMEHH HarpeBsa, Ha-
IIpUMep HarpeBaTesbHbE 3JEMEHTbl, HEBOCIPHHMYHBO K KoJe6aHHAM
HanpskeHns. TesleBU3HOHHLIE TPHEMHHKH, YCTPOHCTBA € 3JEKTPOHHBIM
ynpaBJeHHeM H KOMIBIOTEPHl YyBCTBHTENbHBI K KONE€OaHHAM HampsKe-
HHS.

4.3.1. HenpepoigHoie uameHenus HANPAXCEHUS

KoneGaHusi npu HenpepbiBHHIX H3MEHEHHAX HANPSKEeHHs NPOHCXO-
IAT H3-32 aMIVIHTYAHOK MOLYJALKHM HampsKeHHs B YaCTOTHOM AHama-
3oHe 0—30 I'm.

dddeKT OT OAHOBPEMEHHOT'O BO3ACHCTBHSI HECKOJNBKHX 4acTOT AOJ-
JKeH OILleHHBAThCs ¢ MOMOWIbI0 (aHkepmerpa (cM. MIK 868). Amman-
TYAa MOAYJSALHH HANpPSAKEHHSA XKECTKO 3aBHCHT OT OTHOMIEHHS NMOJHBIX
CONPOTHUBJIEHKI YCTAHOBKM, BHOCALIEH TMOMCXH, H MHTaoUlell 3JeKTPH-
yeckKoil ceTu (OTHOLIEHHe 00PAaTHO NPONOPIHOHAJbHO OTHOUIEHHIO MOILL-
HOCTEH KOPOTKOrO 3aMbIKAHHS CETH H YCTaHOBKH).

4.3.2. CTynenuarole usmeHenus HanPAjNCeRus

BosgelicTBHe Kosne6GaHHN ompelesisieTcs AMIUIHTYAOH CTYNEHYaTHIX
H3MeHeHHU[t HaNpsXKeHHA H KOJHYeCTBOM NOBTOPeHHH.

5. MPOBAJIbI HANPA)XEHUA U KPATKOBPEMEHHBIE
NEPEPBIBbl MATAHHA

5.1. OnxcaHue BHAA TIOMEXH

ITpoBanoM HanpsiKeHUs SIBJSIETCS] BHE3aNMHOe NOHUXKEHHE Hamnps-
JKEHUSI B TOUKE 3JIEKTPHYECKOH CETH C MOC/AEAYIOIIHM BOCCTAHOBJIEHH-
eM yepe3 KOPOTKHH IPOMEXKYTOK BPEMEHH OT NOJYNepHOAa A0 HECKOJb-
KHX CeKyHA.

KpaTkoBpeMeHHLIM NEPEepPLIBOM NHTAHUSA SBJASETCS HCUE3HOBEHHe
[TUTAIOLIEro HaNPsAXeHUss NMPOAOJIKHUTENbHOCTBIO He Gojiee 1 MuH.

KpaTkoBpeMeHHbIe mNepepbiBHl NMHUTAHHS MOT'YT pPacCMaTPHBAThCSA
KaK IpoBaJibl HanpsixkeHus co 100 % amnauTyno.

5.1.1. ®opma nposara ranpaxerus

Iay6uHa npoBasia HampsiXKeHHs ONpefesseTcsi KaK pasHOCTb MeX-
Ry AeHCTBYIOLIHM 3HAYeHHeM HanpsiXeHHs BO BPEMS NMpPOBaJa H HOMH-
HalbHBIM HampsixkeHHeM ceTH (cM. uepT. 6). 'ay6nHa mpoBaja Bepa-
»KaeTCs B NPOUEHTaX OT HOMHHAJILHOTO HANPSAXKEHHS,
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NMpoBan HanpsakeHus
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TlpoBan HanpsKeHHs C NOCTOSIHHOM TMyGHHOHR XapaKTepH3YIOT ABY-
M5 3HAYEHHSIMH — TJYyOHHORA 4 ¥ AJHTENbHOCTBIO Af.

TlpoBas HanpsixKeHHs1 CJIOXKHOH (GopMel (4epT. 6) MOXKeT XapakxTe-
pH30BaThes AByMs H GoJee mapaMu sHauvewu#t Au u Af. Taxue mpo-
BaJbl CJOXHOH (OpMBl ZOCTATOYHO PeAKH M AJSA NPAaKTHYECKHX HeJel
MOTYT XapaKTepH30BaTbCA MAaKCUMaJbHOH TyOHIION H CyMMapHO# JJIH-
TeJIbHOCTbIO.

5.1.2. Taybuna u dauresbHocTo

Hi3meHeHHs HanpsiXXeHHs, KOTOpHle He BJEKYT 3a co0ofl MOHHXeHHe
HanpsKeHHss HHXe 0,9 OT HOMHHAJbLHOTO, He CJEAYeT pacCMaTpHBATh
Kak mpoBaJibi HaNPSXKEHHS, TaK KaK OHH HaXOAATCA B JHala30He Mel-
JIeHHHIX M3MEHEeHHH HanpskKeHHs, NMPOUCXOASIIHX H3-3a IJIaBHOrO H3-
MeHEHHs] HarpysKH, H KoJeOaHHIl HanpsiKeHHs, NPOHCXOAALIMX H3-3a
GHICTPLIX H HOBTOPAIOUIMXCA H3MEHEHHH HarpysKH.

JITMTeNbHOCTH MeHbLIe NOJIOBHHBI MePHOJa OCHOBHOH YacTOTH He
NOAJIe}KaT PACCMOTPEHHIO, TaK KaK H3MeHeHHe HampsiKeHHSI Ha 3TOM
HHTEpBaJie ABJAETCH (HU3HUECKOH XaPaKTePHCTHKOH NEepeMEeHHOro Toka.
CayyaiiHble H3MEHEHHs HANPSAKEHHS LJIHTEJbHOCTBIO MeHee IOJyNepH-
olla OCHOBHOJi YaCTOTHI CJEAYeT PacCMaTPHBAaTh KaK NepexoldHble siBjie-
HHSL.

B nHTaOIHX CeTAX HEBO3MOXHO H36eXaThb OHpeAeJeHHOTo uHCa
NpOBaJiOB HampsiKeHHs1 M AJsA GOJbIIHHCTBA OGOPYNOBAHHS SIBJSETCH
HOpMOI#i JonmyllleHHe pPHCKAa OTPAaHHUYEHHOTO uucgaa cboeB H3-3a NMOMEXH
JLaHHOTO THIIA.

Iay6HHa H AJHTENBHOCTb NPOBAJIOB HaNpPSMKEHHS] NPAKTHUECKH He
MoryT ObITb OrpaHHYeHH B NHTAIOLIHX ceTAX. MOryT BO3HHKAaTh mpo-
BaJnl ray6unoit ot 0,1 1o 1,0 HOMHHAIBHOrO HANPSAXKEHUS U MI0GOH AJIHU-
TeabHOCTBIO A £, Goablieli nosynepHoaa.
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Jsi KaXA0H KOHKPETHOM CEeTH HHTEHCHBHOCTb BO3HHKHOBEHHS IpO-
BaJIOB HanpsiKeHus ¢ aMIJIUTYJON U NMPOAOJKHTENbHOCTBIO, 3aKJ/IIOYEH-
HBIMHM B JIaHHBIX HHTepBaJax, MOXeT ObiTb YCTaHOBJE€HAa C HOMOIIBIO
H3MepeHHH HJH pacueToB. [ 1yOHHa npoBasia B KaXJ0# U3 Tpex (a3 Mo-
JKeT PasJjIHyaThCH.

5.2. McTOYHHKH NPOBaJIOB HANPAIKEHHA H KPAaTKOBPEMEHHBIX mepe-
PHIBOB NUTAHHUSA

[TpoBajibl HanpsizKeHHs BLI3BIBAIOTCS KOMMYTALHOHHBIMH Onepalus-
MH ¢ 60JBIIHVH TOKAMH H HEHCTBIHCM 3alIHTHHIX CHCTEM (BKJIOYas
ATIB), cpaGaTbiBaIOLIMX OPH KOPOTKHX 3aMblKaHUAX. JlaHHbIE SIBJEHHS
MIPOHCXOAST B CeTSX NMOTPeOHTe/d U B CHCTEMAaX 3JEKTPOCHAGKeHHs 06-
Iler0 Ha3HaYeHHUSs.

5.3. Bo3pneiicTBue npoBasoB HanpsiXKeHUsl U KPaTKOBPEMeHHbIX nepe-
PbIBOB NHTAHHS

IIpoBanbl HanpsiKEHHSA H KPATKOBPEMEHHbIE IEPEPHBHl MHTAHHS MO~
TyT HapywaTb paboTy 060pyAOBaHUS, IPHCOEANHEHHOTO K CeTH.

OCHOBHBIMH BHAAMH (DYHKUHOHAJBHLIX HAPYHIEHHH ABAAIOTCA:

NoracaHHe ra3opaspsaAHblX JaMi;

cO0H PeTyNHPYIOIHNX YCTPORCTB, YCTPONHCTB peJIeHHOH 3alUHTHI U aB-
TOMAaTHKH;

H3MEeHeHHe CKOPOCTH BpallleHHsi HJIH OCTAaHOBKa JBHraTelielf;

Jgpebesr KOHTaKTOB KOMMYTHPYIOLHX YCTPOHCTB;

cbou u OWHOKH B cYeTe Y KOMMNBIOTEPOB HJIH H3MEPHTEJbHHIX NPH-
60p0OB € 3JICKTPOHHBIMH YCTPOHCTBAMH,

BbIafIcCHHEe H3 CHHXPOHHM3Ma CHHXPOHHHIX ABHraTejefl U reHeparo-
poB;

HapylleHHe KOMMYTAUHH B THPHCTOPHBEIX MOCTaX, paboTalolHX B
HHBEPTOPHOM PeXKHMeE.

Ha BoccranoBuresbtibie paborsl mocje c60s1 MOXKeT NOTpebGOBAThHCS
OT HeCKOJIbKHX MHUHYT JO HECKOJbKHX 4aCOB.

6. HECHMMETPUSA HANIPS)KEHUSA

6.1. OnucaHHe BUAA NMOMEXH

HecuMMeTpHs HanpsKeHHs BO3HHKAeT NMPH HEPaBEHCTBe HaNpsixKe-
HUii B $aszax MO aMIJIMTYAe HIAM OTJIHYHH yrja Mexay ¢asamu ot 12°
HJIH TIPH TOM H IPYroM BMeCTe.

CreneHb HECHMMETDPHH ONPEXE/AIOT C MOMOIBIO MeTOAa CHMMETPH-
YHBIX COCTABJSIOIINX N0 OTHOIIEHHIO COCTaBisiomell o6paTHOR (HyJe-
BOf1) NOC/eJOBAaTENbHOCTH K COCTaBJsollell npsiMofi mocieloBaTellb-
HoctH. Hanpsixenue o6paTHOi (HyJseBO#) mocJel0BaTeJbHOCTH B OC-
HOBHOM BO3HHKAeT H3-32 NMPOTEKAIOWHX MO CeTH TOKOB 0OpaTHO# (Hy-
JICBOI1) NOC/AEA0BaTE/IbHOCTH HeCHMMETPHYHBIX HArPy30K.
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6.2. HCTOUHHKH HECHMMETPHH HanpsAXeHHH

OcHOBHO#I TIPUYHHOA HECHMMETPHH HanpsiKeHHH ABJATIOTCH OLHO-
Gba3nbie Harpy3kyu. B ceTAX HU3KOro HanpsiKeHHs ofHOda3HLIE Harpys-
KH¥ B MOAABJAAIOHIEM YHCJe CAydYaeB NMOAKAIOUAIOTCA Mexay ¢asof u
HEeHTPa/bIO H PACHPEASAIOTCH PaBHOMEPHA MeXAy dasamu.

B ceTsix CpeAHero uiu BHICOKOTO HampsiKeHuii ofHodasHbie Harpys-
KU MOTYT NPHCOEAMHATbCA MeXAy (asaMu uauM MexAy dasoft u Helt-
Tpanbiw. OCHOBHBIMH OXHOGMA3HBIME Harpy3kaMH SIBJISIIOTCA: TATOBBIE
HNOACTAHIMH 3JeKTPUGDHUHPOBAHHOIO XKeJe3HOL0POKHOr0 TPAHCIOPTA H
onHOda3HON meuH.

Koaddunuent o6paTHoii (HyJieBofi) nocnefOBAaTENbHOCTH HANpPSKe-
HHS C JOCTATOYHOH TOUHOCTHIO BHIUMCASIOT KAK OTHOWIEHHE MaKCHMalb-
HOTO OTKJOHEHHS HanpsKeHus B ¢asax oT CpefHero 3sHAYeHHS Hamps-
KEHHUS K CPefiHeMy 3HAUEHHIO HanpsKeHHUs.

HecummeTpuio HanpsiXkeHuH, BHI3BaHHYIO OJHO(MA3HOH Harpyskoi,
NPUCOEJUHEHHOH MeXAy ABYyMs (pa3aMH, BHIUMCAAIOT KaK OTHOLIEHHE
MOIIHOCTH Harpy3kH K MOLHOCTH TPeXx(da3HOro KOPOTKOro 3aMbIKaHHS.
PacnpocTpaHeHde HanpsiKeHUs OGpPaTHOH MOC/ef0BaTENbHOCTH H3 ce-
Tefi HH3KOrO HAMDPAXKEHUS B CETH BHICOKOIO HANpPFXEHHA NPOUCXOJHT
€O 3HAUHUTENbHLIM ocJab/enyeM. B o6paTHOM HanpaBJeHHH CTENEHb OC-
JgabJ/leHHs 3aBHCHT OT HaJHYHA TpexgasHHX BpalLAIOILUXCS MalIHH,
JAaouwux 6agaHCHPYIOLIHH 3P deKT.

6.3. Bo3azneiicTBHe HECHMMETPHH HanpsXKeHui

ConpoTtuBieHne 06paTHOH NOCJEAOBAaTEJNbHOCTH TPeX(ha3HOro acHH-
XPOHHOrO JABHraTesiss PaBHO €ro MyCKOBOMY CONpPOTHBJIEHHIO, MO3TOMY
TOK ABHrartesis, paGoTamnllero NpH HeCHMMETPHYHOM HaNpPsXKEHHH, HMe-
eT HECHMMETPHIO B HECKOJIbKO pa3 GoJibliyi0, Y4eM HECHMMETPHS Hamps-
JKeHHs. B pe3ysbraTte TOKH B TPex ¢asax MOTYT 3HAYHTEJbHO OT/IHYATh-
cfl, H yBeJHYeHHe HarpeBa (a3l ¢ GOJbIIMM TOKOM JIHIIb YacCTHYHO
KOMIIEHCHDYeTCSl yMEHbIleHHeM HarpeBa APYruXx (a3 U B UeJOM Harpes
JABHraress ypeauuusBaercs. Kpafinas ¢opmMa HeCUMMeTPHYHOrO IHTa-
HHS — OTKJI0YeHHe OJHOH U3 (a3 NPUBOLHT K OGBICTPOMY BBHIXOAY ABM-
rareisi #3 CTposi. JIBUraTesH H reHepaTopbl B SKOHOMHUYECKH OOOCHO-
BAHHBIX CJAyYasix AOJIXKHBI OCHAIlATbCs 3aUIWTOH, OTKJIOUAOUIed UX NpU
BO3HMKHOBEHUH TaKOro pexuma. Eciu HecHMMeTpusi B IHTalouIell ceTH
3HAUHTENbHA, HA HECHMMETDHIO TOKOB MOXKET PeardpoBaTrh 3aulHTa OT
0AHO(A3HOTO PeKUMA N OTKJIOUATE MallUHY.

Mruoroda3snsle npeofpasoBaTeny, B KOTOPHIX BXOAHbe (asHbie Ha-
NPsKEHHs N0 Ouepefiu NpeobpasyioTcst B BEIXOAHOE BHIIPAMJEHHOE Ha-
npsiXKeHHe, TaKXKe NOJABEPIKEHH BO3JACHCTBUIO HECUMMETPHHM Hampsike-
HHUi, BEI3BIBAIOLLE#l HeXesaTe/bHble MeJKHE NyJbCalHu Ha CTOPOHEE Io-
CTOSIHHOI'O TOK2 U HEKAHOHHYECKUE TapMOHHMKH HA CTODOHE MEepeMeH-
HOTO TOKa.

Tak KaK HeCHMMETPHs HaNpsKEHHsSi B OCHOBHOM BO3JEHCTBYeT Ha
HarpeB OGMOTOK MalllH, KPaTKOBPEMEHHO (B TeyeHHE HECKONbKHX Ce-
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KYHJ HMJH Aa)Ke MHHYT, B 3aBUCUMOCTH OT MOCTOSIHHOH BpPEMEHH Ha-
rpeBa), MOTYT AONYCKAaTbCs BHICOKHC YPOBHH HECHMMETPHH.

7. NEPEJAYA CHTHAJIOB 1O CHJIOBbIM JIHHHAM

daekTpHUECKHE CETH COOPYIKaloTcs AJs CHabxXeHHs notpeburenefi
3JIEKTPHUECKO#N 3Hepruefi, Ho MOryT ObITb HCNOJbL30BaHH 3JIEKTPOCHAO-
KAOIHMY OPTaHH3ALUHAMH AJ4 NepefayH MO HHM CHTHAJIOB ynpabJe-
Husi. Mcnoab3oBaBHe ceTeli OLITOBOrO H KOMMYHAaJbHOIO Ha3HauyeHHs
JUIS mepelauyl CHTHAJOB MeXAy NOTpPeGHTeNSIMH 3anpeluieHo. JIeKTpo-
MarHHTHasi COBMECTHMOCTb [AOJI)KHA OHTh O6ecrneueHa KaK AJA CaMHX
CHCTEM TMepeJayd CHTHAJIOB MO0 CHJIOBLIM JIHHHAM, TaK H B OTHOIUEHHU
HX BJIHSIHHSI Ha CE€TH H HArpPy3KH, NMPHHMMas BO BHHMaHHE Ha3HavyeHHE
cucrem (ynpaBJjeHHe HArpyskoil, AMCTAHIHOHHOE CHATHE MNOKa3aHHMH
CYETYHKOB H T. IL.).

7.1. OnucaHHe BUJA NOMEXH

Jas nepenaun HHPOpMaLHH MO CHJIOBBIM JHHHAM OT OJHOrO Nepeja-
IOLI(er0 NMYyHKTa K OJHOMY HJH Gojiee NPHEMHBIM NMYHKTaM HCHOJb3YIOT
CHIHAJBI ¢ YacTOTaMH, JexaliuMyd B Ananaszone 110 I'uy— 1000 xI'm.

Ilepenaya curHajoB Mo CHJIOBBIM JHHHAM MOXET OCYILeCTBJSATHCA
KaK OT LEeHTPaJbHON CTAaHIHHK K yCTaHOBKaM noTpebuteneil (ocyuiecrs-
JIcHHe TaKHX onepauuii, KaK nepekJioueHHe Tapu(OB WIH OTKJIOUEHHE
Harpysku), Tak H OT KakKHX-JH60 TOYEK CeTH K LEHTPaJbHOH CTaHIHH
(Tesecurnanu3anus U TeJeH3MepeHue).

CucreMbl, NMocHiJaloUlHe HHPOPMAIHUIO HJIH KOMaHAbLI H3 LEHTpa B
pa3Hbie TOYKH CETH, HAa3biBalOTCH «PAacChJanIMHMH», 2 CHCTEMB, COGH-
palowine HHGMOPMALHIO OT YAAJEHHBIX NYHKTOB, — <«COGHPAIOLMIHMHU>.

B HacTosiniee BpeMsi B 3KCIJyaTalHd HAXOXATCH Pa3iAUIHBIE THIBL
«pacch1alomKX» cHcreM. «Cobupaloline» CHCTEMB B HacTosillee Bpe-
M$l TOJbKO pa3pabaTeBaloTCs.

7.2. HCTOYHHKH CHTHAJIOB

CucTeMbl CBfI3H 1O CHJOBBIM CETSIM, KOTOPbl€ HCIIOJb3YIOT pacmpe-
AenuTeNbHbie CeTH (JIHHHH BBICOKOTO, CPEJHEro H HHU3KOro Hampske-
HHA) AJ4 Nepejayd CHUTHAJOB, CJelyeT pPasfessaTh Ha YeTHpe THOA B
COOTBETCTBHH C NePelaBaeMbIMH YacTOTAMH H THIAMH MepelaBaeMblX
CHI'HaJioB:

| — cHcTeMBbl CBSI3H MO CHJOBBIM JIHHUAIM B JJHana3OHe HH3KHX 4ac-
TOT (ynpasJsioulHe CHCTEMBI). DTH CHCTEMBbl HCIONb3YIOT CHHYCOHAANb-
Hble CHTHaJbl B AHanasoHe yactor 110—2000 I'n (kak npaBuao, 110—
500 T') ¥ NPUMEHSIOTCS B OCHOBHOM B CETAX 3JIEKTPOCHAGXKAIOLIMX Op-
raHu3auuit (MHOrAa B CeTSIX MPOMBIUIJIEHHBIX NPeANPHATHH) ¢ BBeAEHH-
eM CHTHAJOB B CeTH BBICOKOI'O, CPEIHEro MJH HU3KOI'O HaNpPsXKEHHS,

2 — CHCTeMHl CBSI3H IO CHJIOBBLIM JIHHHSIM B AHalla3oHe CPeJHHX 4ac-
TOT., OTH CHCTEMbl HCIOJIb3YIOT CHHYCOHAAJbHBIE CHIHAJLI B AMANa3oHe
yactor 3—20 k' (nmpeamoutenue otaaercs aHanasony 6—8 xIn) u
IPHMEHAIOTCS B OCHOBHOM B CETHAX 3HEProcHabiKalOWHX OpraHH3anui.
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B nacrosiiee BpeMsi HCMOJIb3YIOT HECKOJbKO THIIOB «PacChIAIOUIMX»
CHCTEM C BBEJEHHEM CHrHaJa B CeTb CPeJHero HampsiKeHHA. XapakTe-
PHCTHKH 5THX CHCTEM ellle He CTaHAapTH30BaHbl H H3MEHSIOTCA IPH me-
pexofie OT OHOM CHCTeMbI K APYro#;

3 — cHCTeMbl CBSI3H 110 CHJIOBBIM JIHHHSIM B AHaNla3oHe paJHOYacToT.
ITH CHCTEMB! HCNOJb3YIOT CHHYCOHaJIbHble CHTHAJIL B AHaNna3oHe Jac-
tor 20—150 xI'u (B HekoTOpHX cTpaHax xo 500 kI'm) c BBOJOM CHrHa-
Ja B CeTb HH3KOIO HamNPsiKEHHS H NPHMEHSIOTCH B CeTAX HeprocHab-
JXKaUHUX opraHu3auui (yacrorol Ko 95 xI'm), mpoMbilleHHBIX (KOM-
MepYecKHX) yCTaHOBKaX HH3KOrO HanpsiXKeHHs C pa3feJbHbIM ITHTaHH-
€M OT CETH CpeJlHero HampsiXXKeHHA U B YCTAHOBKaX KOMMYHaJIbHO-GBITO-
BBIX M KOMMepuecKHx nmotpebureneii (HanpuMep, AJs nejefl Teaeynpas-
JIeHHs YCTDOHCTBaMHM, CNEIHaJbHOH CHTHANH3aLMH TpPeBOTH, TesiedoH-
HO1 cBsA3K. B 3THX cayyasix HCHOJB3YIOT 4acTOTH cBHue 95 kI'm);

4 — MapKepHbIE CHCTEMHI.

Taxue cHcTeMBl HCIOJB3YIOT BO3AEHCTBHE HECHHYCOMAAJIbHBIMH CHTI-
HajlaMi Ha (OpMy KpPHBOH HanpsiKeHHS! NPOMBILLJIEHHOH 4aCTOTHL.

Hcnonb3yoTest HECKOIBKO BHIOB CHTHAJIOB:

JJIMHHBIE HMNYJ/bChl B BHAE NOHHXXEHHS HaNpsKeHHs Ha BPeMs OT
1,5 1o 2 mMc (npeAmoOYTHTENbHO B MecTe Nepexoja KPHBOH HamnpsiKe-
HUS uepe3 HYJb, 4TOOH H36eXKaTb fBJEHHs (QJaHKepa),

KOPOTKHE HMIyJbChl B BHAE BbIPe30B Ha KPHBOi HanpsiKeHHs AJIH-
TeabHOCTBIO OT 20 10 50 MKC;

HMIYJAbChl OCHOBHOH yacToThl 50—60 I'l NMpOROJXKHTENBHOCTHIO B
OJlHH HJIH NOJIOBHRY NepHOAA.

I1H cucTeMbl NpeAHa3HAUYEHbl B OCHOBHOM [Jist CeTell SHeprocHal-
KaIOUIMX OpraHn3anuii. BBoa cHriana oCyuiccTBAsSICTCS B CeTh CpejHe-
rO MJIH HU3KOIO HANpPAMKEHHH.

7.3. Bo3peficTBHe cHCTEM NepeRayH CHTHAJNOB H SJEKTPHYECKHX
cereil Apyr Ha Apyra

CuHycoH/la/ibHBle CHTHAJbI B AHANa30He HH3KHX H CPEJHHX YacTOT
MOTYT fIBJAITbCH BCIJIECKAMH FapMOHHK H MHTEPrapMOHHMK NPOAOJIKH-
TeJIbHOCTBIO He GoJsiee 1 ¢ (B 6oJee paHHHX cHcTeMaX Jo 6 c), Boaneii-
CTBHe KOTOPBIX HAa Pajuo- H TeJeBH3HOHHBIE NPHEMHHUKH H 3JEKTPOH-
Hoe o6opy/0oBaHHe onHcaubl B mm. 2.3 u 3. 3.

B HeKOTOpHIX Cayuasix BO3AEHCTBHE NepelaBaeMBIX CUTHAJOB MO-
KeT GHITh TAKUM Ke, KakK BO3JefCTBHE H3MEHEHHS AeHCTBYIOILEro Ha-
NpsKeHUsl CeTH, H MOXKeT PacCMaTPHRATBCS KaK KOMeGAHHs Hanpsxe-
HHA (daukep).

Curnansl B PaAnovacTOTHOM AHalna3oHe MOTyT CO34aBaTb NMOMEXH
B OCHOBHOM AJit pagHo- M TE€JEBH3WOHHBIX IPHEMHRHKOB.

Ha cucreMnl ynpaBJjieHHST MOryT BO3AeHCTBOBaTb BO3MYLIEHH B
9JIeKTPHYECKOil CeTH, B YaCTHOCTH TapMOHHKH HJHM HHTEPrapMOHHKH.
Tak ke HeoOXOIAMMO YUHTBIBATb B3aHMOBJIHSIHHE COCEJHHX CHCTEM.
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8. UVBMEHEHHME YACTOTDB! NNUTAIOULEFrO HANPSHKEHU A
8.1. OnucaHune BHAA NOMEXH

YacToTa mepeMeHHOrO TOKAa, YCTaHOBJIeHHas B 3JeKTPOCHa6Kalo-
IIAX CeTAX, XKECTKO 3aBHCHT OT CKOPOCTH BpallleHHsi reHepaTopos. Ua-
cToTa B J10G0H MOMEHT BpeMeHH 3aBHCHT OT AHHaMHYecKoro 6aJjaHca
MOLIHOCTell HAarpy3kH H reHepatopoB. Ecaun aAnHaMuueckuii 6ajaHc Ha-
pyLIaeTcsl, HK3MEHAETCS H 4acToTa. BeHUHHA H MPOAOIKHTENLHOCTD H3-
MEHEHHS 3aBHCAT OT XapaKTePHCTHK H3MeHEHHs Harpy3kH H peaKuHy
TeHepaToOpOB Ha M3MEHEHHs Harpy3kH. EciM nuranHe HarpyskH ocyliie-
CTBJISIETCS OT HHBEPTOPA, TO YaCTOTA ONpefiesifieTCs LeNnblo YNpaBJeHHs
M HE H3MEHSEeTCsl IPY H3MEeHEHHH Harpy3KH.

3HaueHHe HACTOTHI TOKAa B CHCTEMaX 3JICKTPOCHaOXeHUs 0OLero
Ha3HAUEHHsl YCTAHABJIHBAET NPOH3BOAUTE/Nb SHEPIHH B BHAE HOMHHAJIb-
Horo 3HauyeHus (50 uam 60 'n) ¢ HeGOJNBIUUMH OTKJIOHEHHAMH, OrPaHH-
YHMBAIOUUMH OTJIHYHE YACTOTHI OT HOMHHAJbHOH.

8.2. lIpnyHHB M3MEHEHHS YACTOThl NHTAIONEr0 HATIPAXKEHHS

B nurarmoiux cetax o6BIYHO 3amac MOIIHOCTeH CTaHUHH NPEBOCXO-
JHT Harpysky B Hessix o6ecnedyeHHs NOJAePXKAHHs YacTOTH B YCTAHOB-
JeHHbIX npefenax. Tem He MeHee, B DelKHX ClyyasX YacTOTa BBIXOJAHT
3a yKa3aHHbIe npejeJibl, HanpUMep, MIPH OTKJIIOUEHHH Harpy3KH HJIH re-
HepaTopoB 60JIb1I0H MOLHOCTH.

B Takux cnyyasix HeKOTOpasi 4aCTb HAarPy3KH HJH reHepaTopoB aB-
TOMATHYECKH HJIH BPYYHYIO OTCOCAHHACTCS AJS GHICTPOro BOCCTAHOBJe-
Husi 6anaHca MOLIHOCTH, BpalllaloliHecss MaulMHbl, He HMelolHe OhCT-
poro ynpasJeHHs, 0OBIYHO CHHXKAIOT CBOIO MOLIHOCTb NPH NOHHKEHHOMH
4acToTe, NMOITOMY NMOTEPH FeHePAaTOPHOH YaCTOTHl YaCTHYHO KOMIIEHCH-
pyloTcs.

8.3. BospeiicTBue H3MeHEHHH YaCTOTHl NMHTAIOLIETO HANPSKEHHA

B npesenax nomycTHMOroO AMana3oHa OCHOBHOe BJHSHHE H3MEeHEHHs
YacTOTHl COCTOMT B M3MEHEHHH CKOPOCTH BpalieHus MamuH. Ciaenosa-
TeJIbHO, 3JEKTPHUYECKHEe Yachl, HCTIIONb3yIOLIHE OCHOBHYIO YacTOTy CETH,
OTCTAIOT WJH ONepexKaioT, a ABHraTeJH MOTPebasi0T OOJAbIIYI0 HJIH
MEHbIIYI0 MOUIHOCTDb, 32BHCAILYIO OT COOTHOILEHHS CKOPOCTH H Bpalla-
JOLIEr0 MOMEHTA COOTBETCTBYIOLLEH HArPY3KH. M3MeHeHNe YacTOTH IPH-
BOAMT K paccTpoiike QHUAbTPOB BHICIINX FaPMOHHUK.

JIio60e a/1eKTpOHHOE 0GOPYAOBAHHUE, HCIOJb3YIOllee B Ka4ecTBe HH-
OHKAaTOpa BpeMeHH YacTOTy TOKa B CHCTeMe 3JIeKTPOCHAGXeHH s, TaKxKe
nojBepraeTcsi BO3AeHCTBHIO.
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IPHIOXEHHE
Cnpasoqnoe

TEPMHWHD], IPHMEHAEMBIE B HACTOAIUX METOQUYECKHX
YKA3AHUSX, H UX NTOACHEHU A

Tephhy

TosicueHue

dneKTpOMarHuTHas COBMECTH-
MocTh (OMC)

YpoBeHb (3J€KTPOMAarHUTHOM) COB-
MeCTHMOCTH

DeKTPOMATHHTHAR NOMeXa
YpoBeHb MoMexH
Hpenensvuuit yposens noMexu

Yposenb 1oMeXoycTOAYHBOCTH
D/IeKTpOMATHHTHAA  [OMEXOBOC-

NPHEMYHBOCTD

Pacchiraomas cicrema

Cobuparomas cicteMa

Ynpasasiomue CHCTEMH

MapxkepHbie CHCTEMBI

Ilo TOCT 2361179

PacueTHoe 3HayeHHC MOMEXH, HCIHOJb3yeMoe
JAnsl YCTaHOBJIEHHS YDOBHell mOMeXOycTOHYH-
BOCTH U JOHYCTHMOH 3MHCCHH IOMEX TEXHH-
YeCKHMH CpeACTBaVH

ITo TOCT 23611—79

ITo TOCT 2361179

MakcuManbHoe BO3MOXKHOE 3HaueHHe 3JeK-
TPOMarHMUTHOH MOMEXH, H3MepPCHHOe YCTAHOB-
JCHHHIM cnoco6oM

Maxcumanbubiii  ypoBeHb JaHHOA 3JeKTpO-
MarHMTHOH TIOMEXH, BO3AEHCTBYIOLlel Ha KOH-
KPCTHOE YCTPOWHCTBO, 0G0ODYAOBaHHE HJAM CHC-
TeMY, NDH KOTOPDOM COXpaHsoTCA Tpebyemble
napaMeTpsl HX QYHKIHOHHDOBAHMUS

Hecnoco6Hocts yeTpoiictBa, o06opynoBaHus
HJIH CHCTEMBI BHIMOJHATb CBOH GYHKIHH NpPH
HaJHu4YHH SJICKTPOMaI‘HHTHOI';I novexn

[Ipumeuanne IToMexoBOCIPHUMYH-
BOCTb €CThb HeAOCTaTOYHasds MOMEXOYCTOHUH-
BOCTb

Cucriva CBsA3H, Incpenaroulasda cuUrHanel orT
OJIHOTO LEHTPAJbHOIO MYHKTA K O,JHOMY HJH
HECKOJBKUM TepHGepHHAHEIM KOHTPOJHPYEMBIM
nyHKTaM (mepejada CHrHaJOB JIJSl LEHTPAJH-
30BAHHOTO TCPEXIOYERUS TapudoB Ha Cuet-
4yyKe, OTKJIIOUCHHC HATPY3KH H T 1)

Cucrema CBsiaH, nepejaiomasl CHFHaaol OT
HeCKONbKUX Nepuepuiinblx  KOHTPOARPYEMBIX
NYHKTOB K OJHOMY LEHTpajabHOMY nyHKTy (me-
pesava CHTHANOB TeJECHTHAJIH3AUNH, TeJeHns-
MCPCHHA H T 1)

CHcTeMBl, HCNIOJB3YIOIIHE B Ka4eCTBE JHHHUH
CBSI3H AJISL Mepejauyd CUT'HAIOB JIHHHH 3JICKTPO-
nepeaun

CucTeMbl nepelayH CHPHAJOB 10 JIHHHAM
3J€KTpoNiepeaays ¢ (POPMHPOBAHHCM CHIHAJIOB
nyTeM KPaTKOBPEMEHHOTO BO3JCHCTBUN HA
GopMy KDHBOH HANpSIKEHHSI NPOMBIIUICHHON
HacTOTH
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Ipodosacenue

TepMmuH

TTosicieHue

Cucrema ajexkTpocHabxkeuust 00-
11ero Ha3HAYeHHs

20

DJieKTpHYCCKasn ceTh, K KOTODOH NpHCoeau-
HAIOTCH 3JEKTPONPHEMHHKM  JKHJHIL, KOHTOP,
TOPrOBHIX 3aBeACHHH, 3PeJHUHBIX H CIOPTHB-
HHIX COOpYXKeHHH # MofoGHBlE HM, a TakKe
NPOMblIICHHble NPeANpPUATHA (KPOMe BHYTpH-
3aBOACKUX ceTell)



UHPOPMALLHOHHBIE JAHHBIE

. PASPABOTAH U BHECEH TexnnuecKMM KOMMTETOM N0 CTaHAap-

TH3aLUK B 06JaCTH 9JEKTPOMArHUTHON COBMECTHMOCTH TEXHHUECKUX
cpeacrs (TK 30 9IMC)

PA3PABOTYMKH

10. C. )Kenesko (pykoBomuTesn» paspaGotkn), C. A. )KuBos,

Il. H. 3anka, H. H. Kaprames, . 10. Conoayxo, H. M. Teepnos,
10. . Hlkapun

. YTBEP)K1EHbI U BBEAEHbI B JEMCTBUE HocranosaeHneM
lFoccranpapra Poceun ot 11.08.92 Ne 929

. Hacrossimue ykasaHusi pa3paGoraHbl METOAOM NPSAMOro NPUMEHEHHS
MexjayHapoaHoro craniapra M3K 1000—2—1 (1990) «CosmecTn-
MOCTb TEXHHYECKHX CPEACTB 3JeKTPOMATHHTHas: JJIeKTPOMArHHT-
Hast o6cTaHOBKA: Bujabl HH3KOYACTOTHBIX KOHAYKTHBHLIX NOMEX M
CHTHAJIOB, NepefaBaeMblX MO CHJIOBbLIM JHHHAM, B CHCTEMAX 3JIEKT-
pocHa6KeHHs 0611 ero Ha3HauYeHHs »

. CCbNIOYHbIE HOPMATHBHO-TEXHUYECKHE JOKYMEH
Thbl

O6o3nayenve HTJ, Ha KOTOpBHIt
JaHa CChblIKa Homep nyHKTa

T'OCT 23611—79

Ipunoxenne
TOCT 29322—92 (M3K 38:1983) 4.1
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METONHYECKHE YKA3AHUA
CoBMECTHMOCTD TEXHHYECKHX CPEJCTB 3JEKTPOMArHHTHAsA
SJAEKTPOMATHUTHAA OBCTAHOBKA

BHAL HM3KOUACTOTHHIX KOHAYKTHBHLIX MNOMEX M CHFHaJOR, nepepasaeMuix no
CHNOBLIM JIMHHAM, B CHCTEeMax anempocnaﬁmennu obuero HasHayeHus

PII 50 713—92
(M3K 1000—2—1)

Penaxrop H. H. 3aiionurosckas
Texnnueckuit pesakrop I'. A. Tepebunxuna
Koppexrop A H. Swban

Crano B Ha6 171192, Iloan B mevy 180293 dopmar 60x84!/,s Bymara odcerrasn FaprHTYpa
AuTepaTypHas [leuars BhicoKas ¥Yenr n a4 1,4 ¥Yen xp orr 1,4 Yuw u3g a 1,30 Tepax
380 3x3 3axk 2729 Manm Ne 1288/4

... Opnena «3nak Ilouera» Haparenncrso cranpapros, 107076, Mocksa, Kosoneannit nep, 14
Kanyxckass THmorpagus craHZaproB, yJ MOCKOBCKas, 256
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