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NPEAUCNOBUE

Pa3paboTka ¥ BBeZicHHE B IKCILTyaTal[HI0 MHOKECTBA PaAHOIEKTPOHHBIX
(POC) u pagnorexuuueckux cpeiacts (PTC) mpuBelu K BO3paCcTaHHIO YPOBHE#H
3NIEKTPOMArHUTHBIX MONEH, CO3AaBAEMbIX MMH Ha DPa3lHYHBIX TEPPUTOPHAX
U B BO3IYIIHOM IIPOCTPAHCTBE. DIIEKTPOMArHUTHbIE MO SABISIOTCA IOMeXaMH
JUI IPYrHX NORXOOGHBIX YCTPOHCTB, yXyAIIAIOT yCIOBUSA UX (HYHKIHOHHPOBa-
HH, YTO CHIDKAET 9P PeKTHBHOCTh UX HCIIOIB30BAHHA.

KiroueBBIM acIieKTOM B JaHHOM KOHTeKcTe ABisgercs 3¢ (beKTHBHOCTD
pabOTHI BOGHHBIX PaAHMOTEXHHYECKHUX YCTPOWCTB, 00ECIEYHBAIOMHX 000pPOHY
OIpeeNeHHBIX TEPPUTOPHANILHBIX PaiiOHOB.

B monorpadun paccMotper pax ocobenHocteit CBU-npueMHHKOB MHO-
rokaHansHbIX MPJIC, paboTaomux B JIOKAJIbHBIX IPYNIHPOBKAX, 3aHHMa-
IOIUX ONpeJelIeHHBIE TEPPUTOPUH 3EMHOTO M BO3AYLIHOIO IPOCTPAHCTBA.
H3noxeHsl crnenyanbHble XapaKTEPHCTHKM M CBOHCTBA OTIENBHBIX Y3JI0B
Y IPHEMHHKOB, paboTtatomux B cocraBe AP umu ADAP.

IToxa3aHs!l onTHMajdbHBIE BapHAHTHl HMCIOJB30BAHUS CIELHATIU3HPO-
BaHHBIX IPHEMHHKOB, CETOK CHIHAJIBHBIX, T€TEPOJHHHBIX, MPOMEXYTOUHBIX
U KOHTPONBHBIX YaCTOT, MOAXOASAIINX I COBMECTHOH paboThI CPEACTB 3allH-
TBI, BXOJALIMX B FPYIITHPOBKY.

IIpuBeneHs npaktuyeckue TpeboBanus IMC/OMII npuemuukos MPJIC
C Y4EeTOM HMEIOIIHXCH IIOMEXOONACHBIX DJIEMEHTOB, a TAaKXKE METOINBl HX
H3MEpEHHI.

ITy6nuxytotcs crangaptsl 1 'OCT no OMC, neiictByromue B Poccuu.



NEPEYEHb COKPALLIEHUA

AKTI — aBTOKOMIIEHCATOp MOMEX

ATl — aHTeHHBIH nepekoyaTesb

A®DAP — akTuBHas (pa3MpoBaHHAA aHTEHHasA pelleTKa
AUYX — aMIUIMTYAHO-4aCTOTHAas XapaKTEPHCTHKA

BCM - 6anaHcHbl# cMecHTeNb

BOJIC — BONOKOHHO-ONTHYECKHE JINHHH CBS3H

I'CH - ronoBka camoHaBeeHHA

'l - rexeparop wyma

JI1 — nuHaMuYecKuii AHana3oH

HI1 - ucrounmnk nomex

KCB - k03¢¢uuueHT cTosueii BOJHBI

JIBB — namna Geryied BOJHBI

JITT — nokanbHas TeppUTOpHAnbHas rpyIITUPOBKa

JIYM — nuHelHas YaCTOTHAsA MOIYJIAHA

JIOIN — nuHUA d51eKTporiepeaady

MILI — MuxpomnoaockoBasi THHHA

MPJIC — MHOropyHKIHOHANbHAas PagHOIOKAIlMOHHAs CTaHUHA, paboTaromas
110 IPUHIMITY MTHOBEHHOH paBHOCUTHAIBHOM 30HBI
MCB — MarHHTOCTaTHYECKHE BOJIHBI

MCD3 — MexayHapoaHBIH COI03 3IEKTPOCBA3H

MIIIY — ManomryMsIui yCHUIIUTENhb

OI'Il — onpeneneHue rocyAapcTBEHHON IPUHAIIEKHOCTH
I13 — momexo3amura

ITY — npoMexxyTo4Has JyacToTa

PIT — penenTop NOMEXOBBIX BO3MYILEHH

TOC — tpakT 06paboTKH CHrHajIa

TPY — TpaH3UCTOPHBIH YCHIHTEND

OAP — ¢pasupoBaHHas aHTEHHas pellleTKa

®I13Y — ¢da3oBoe moaaBieHHe 3epKaNbHOM YaCTOTHI
L3KY — nukiI0TpOHHO-3aIUILEHHBIH KOMIUIEKCUPOBAaHHBIH YCHINTEIb
L3V — uuMKIOTPOHHOE 3alIUTHOE YCTPOHCTBO

OBII — anekTpoBaKyyMHBI# IpUOOP

OMB - 31eKTpOMarHUTHbIE BOJHEI

OMMU - 31eKTpOMarHUTHBIH HMITYJIbC

OMO - 3nexTpoOMarHuTHas 0OCTaHOBKA

OMII - anekTpoMarHuTHas Iomexa

OMC - 3neKTpOMarHUTHas COBMECTUMOCTh

OCKY - anexTpocTaTH4eckHii KOMILIEKCHPOBAaHHBIH yCHIIHTENh
3CP — 351eKTpOCTaTHIECKUH pa3psan

3CY — aneKkTpoCTaTHIECKUi yCHIHTEh
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Camoe rnaBHoe — Hay4uTb NIoAeN MbICIUTb.
b. bpext

BBEOEHUE

OnexTpoOMarHUTHbIE MpOLEcChl Kak (OpPMBI CYIIECTBOBAHHS MarepH-
allbHOrO MHpa Jajli 4YelOBEKYy BO3MOXKHOCTH CO3JaHHS MHOTOYHCIIEHHBIX
YCTpOHCTB, IpuOOpoB U 06opynoBanus. IIpu ux paGoTe BO3HHKAIOT MECTHbIE
3JIEKTPOMAarHUTHHIE MOJIs, B3aHMOJECHCTBYIOIIME C OKpyxatomei cpenoil. Pa-
JMOTEXHHUYECKHE CPEACTBa, pa3pabOTaHHBIE I COBMECTHOTO MCIOJIB30BaHUA
Ha 3aMKHYTHIX TEPPUTOPHUSX WIH B 33IaHHBIX 00JIaCTSX CBOOOAHOIO MPOCTPaH-
CTBA, HCHBITHIBAIOT BIHSHHE JJIEKTPOMArHUTHBIX NONIEH B BHUAE Mapa3HTHBIX
MIOMeX OT COCEJHHX YCTPOWCTB B Pa3JIMYHBIX YaCTOTHBIX JHamazoHax. [laH-
HBIH (akT 00YCIOBHI HEOOXOAUMOCTh HEHTpaIN3aliH YKa3aHHBIX SBJIEHHUI,
a Taxke obecredeHuss paGoOTHI B YCHOBHAX WX BozmedcTBusa. CrocOOHOCTH
COBMECTHO pabOTalOIUX CpeaCcTB GYHKIHOHHPOBATE U BHIONHATH PasIHIHbIE
3a7a4d OJHOBPEMEHHO C BIMAIONIMMH Ha HUX YCTpPOHCTBaMH 0€3 cepbe3HBIX
OrpaHHYEeHHH 3aJaHHBIX TAKTHKO-TEXHHYECKUX XapaKTEPHCTHK OMpPENeNseTcs
HX 3JIEKTPOMAarHuTHOH coBMecTUMOCThI0 (OMC).

B Hactosmee BpeMs npobiuema OMC oxBaThIBa€T Bce BHIBI PAJUOTEXHH-
YECKHX, 3JIEKTPOHHBIX, KOMMYTalIMOHHBIX H IIOJOOHBIX CPEICTB, BEIpabaThIBa-
IOIIMX 3JIEKTPOMArHUTHBIE H DJIEKTPHYECKHE TTOJIS.

Bospacranue KonuuecTBa M Ka4eCTBEHHOE YCIOXHEHHE paJHOTeXHHYe-
CKHX M PaJHO3JIEKTPOHHBIX CPEACTB 3aTPYJHWIH paboTy HMpOEKTHPOBIIMKOB
IIPH CO3JAHHUHM aIapaTyphl, IPUTOAHON JUIS SKCIUTYyaTalllH Ha 33JaHHBIX Tep-
puropuax. Oco6eHHO akTyanpHOI cTana mpotiaeMa IMC 1 HOMex03alIHIEeHHO-
CTH BOeHHO# ammaparypsl (B yactHocTd PJIC), BRINONHSIOIEH OnpeeeHHbIe
3alauyd B JIOKAJIbHO-TEPPUTOPHANIBHBIX IPYNIUPOBKaX. 34€Ch B KaXXIOM KOH-
KpPETHOM CITydae HeOOXOJHWM CHCTEMHBIH MOAXOJ, MO3BOJIAIONINI YUHTHIBATH
BECh CIIEKTP BO3MOXHBIX cuTyaui. OMC U OMex03alHIIeHHOCTD SBJISIOTCSA
B3aUMOCBSI3aHHBIMH HANlPaBIEHHAMH OOIIel 3amUThl B3aUMOIEHCTBYIOIINX
PJIC. O6ecneyenne DMC HampaBieHO Ha BbIIBIEHHE BceX (DaKTOpPOB, BIIH-
SFOMIMX Ha COBMECTHYIO PaGOTy H3[eNuii, olpe/eneHne UX MPUYMH U pa3pa-
OOTKYy THIOBBIX PEKOMEHIALUH, CleOBaHHE KOTOPHIM MOMOXET H30exarhb
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MOSBJICHHA HENOIMYCTHUMBIX 3JIEKTPOMAarHUTHHIX nomex (OMII) u obecreunts
B3aMHOe (HYHKIMOHHPOBaHHE YCTpOHCTB mpu BosaeiictBuu OMII, He mnpe-
BHIMIAIOLIMX YCTAHOBJIEHHOTO TpeOOBaHUAMH ypoBHA. OIHAKO HEPEAKO BO3-
HHUKAaIOT KPUTHYECKHE CUTYALllH, IPH KOTOPBIX CPEACTBAa HE MOTYT COBMECTHO
(YHKUHOHHPOBATh H3-32 BHYTPEHHEH 31EeKTPOMAarHUTHOH HECOBMECTHMOCTH
BBHJIY TOTO, YTO Pa3pabOTYHKH He NMpeXyCMOTpeIH HEOOXOOUMBIX AeHCTBHIH
[0 MX HHOUBUAYaIFHOH NOMEXO03aIlUIIEeHHOCTH. B mono6HbIX ciaydasx Tpeby-
€Tcs AOTOJHUTENBHOE IPOBeAeHHE TEXHHYECKHUX, a 3aTeM U OpPraHH3al[HOHHBIX
MeponpuaTHi. TexHHyeckiHe MEpONPHUATHS 3aKIIIOYAIOTCS B YCTPAHEHHH BHY-
TPUCXEMHBIX IIOMEXOBBIX BO3MYIIEHHH WM NOABO30Y)XIEHHi, IPHMEHEHUH
NIOMEXOYCTOHYMBBIX 3aIlUTHHIX WIIH CENEKUHOHHBIX y3JIOB, BHIOOpE CETKH pa-
604HX, reTepOAUHHBIX, TPOMEXYTOYHBIX H KOHTPOJIBHBIX YacTOT, YIy4YIIeHHH
9KpaHHUPOBaHHA BHYTPEHHHX H BCTPOEHHBIX y3JI0B H T.JA. OpraHu3alHOHHbIE
MEPOIPHATHA NOoApa3yMeBaloT ycTaHOBKy PJIC B Hoaxoasnyx yClIoBHUAX 3JeK-
TPOMarHuTHO# 06cTaHOBKH (IMO), 4aCTOTHO-TEPPUTOPHATILHBIE pa3MeLIEeHHS
U 1p. C 1enbi0o MUHUMH3AI[HH BEPOSTHBIX HETATUBHLIX MTOCIIECTBHI pa3paboT-
YHKH amnnaparypbl BXoAHBIX aHanorossix CBY-npuemnukoB PJIC mpoBopsr
HCCIIEIOBaHHS U NPEIBAPHTEIbHBIE PACYETH BO3MOXHOIO BHYTPH- M BHealla-
paTypHOTo BIMSHHS KaXO0r0 pagiOTEXHHIECKOTO y3a.

PaccmaTpuBaroTcsi mapa3WTHBIE BO3MYILEHHS COCTAaBHBIX  YacTed
YCTPOHCTB U CTENEHb UX HU3ITydeHHs B OKpYXKarollee IPOCTPAHCTBO, BIHSHHE
Ha YCTPOWCTBa BHEIIHHX H3JIyYEHHH, Pa3IMYHBIX HHAYCTPHAIBHBIX ITOMEX,
a TaKoKe BO3MOXKHBIE 3JIEKTPOHHO-CHJIOBBIE BO3JIEHCTBHS COCEIHUX CPEACTB Ha
JIOKaJIBHBIX TeppUTOpHAX. OTAENBPHOMY PAaCCMOTPEHHIO IOAJIEKAT BHEUIHHE
[PUPOIHBIE BIHAHUA Ha PAAHOTEXHHYECKYIO allapaTypy.

OneKTpOMarHuTHas 3aIiTa OIH3KO PACHONIOKEHHBIX PaJHOTEXHHYECKHUX
HITY 3JIEKTPOHHBIX CPEACTB 3aTPyIHEHA OrPaHHYEHHOCTHIO OCBOEHHOI'O 3eMHO-
I'0 paJHoYacTOTHOrO CIIEKTPa IEKTPOMArHUTHBIX BOJIH U HEPAaBHOMEPHOCTHIO
TEXHHYECKOTO HCIIOJIb30BaHHMA €ro ydactkoB. Hampumep, B Hacrosiiee Bpe-
Ms TEOPETHYECKH OCBOEHHBIH JHAMa30H CIeKTpa paguodactot — oT 10 'y mo
400 I'T'u, mpakTHyecku ocBoeHHBIH — 10 100 I'Tu.

Pa3zMemeHre Ha pa3pabOTaHHOM YaCTH PaJHOYacTOTHOTO CIIEKTPA B OIpe-
JICJICHHBIX YacTOTHBIX YYacTKaX YCTPOMCTB paJuOBElIaHHs, TeNEBHICHU,
TenedoHHO-TenerpaHBIX JTHHHUM, paJHOHABUIALMOHHOrO, OBITOBOrO M IpY-
roro o60py/IOBaHHs, BBEJCHHE PAa3IHYHBIX MOTHU(UKALHHA pa3pabaThIBaeMBIX
H pa3pabOTaHHBIX YCTPOWCTB, YBEIHYEHHE MOILHOCTEH, IIHPOKOMOJIOCHO-
CTM M MHOroe APYroe 3aTpyAHseT paboTy paAHOTCXHHYECKOH amlmapaTyphbl.
MHorue pa3paboTaHHBIE H3ENUS UCTIONB3YIOT OONBHIME MOJIOCH YacTOT, YTO
HEoOXOIUMO JUIA BHITIOJIHEHHUS IOCTABJICHHOH 3aiayH, CIeN0BaTeNbHO, CO3/a-
10T B3aUMHBIE [IOMEXH B IUHPOKUX JHAIa30HaX YacTOT, OCOOEHHO Ha OJH3KO
PacIoI0KEHHbBIX Y4acTKax.



1. UcTouHuKm nomex 1 ux sosgencrame Ha PJIC

ITpoGeMsl NPeOROTECHHSA B3aMMHBIX MOMEX PaIHOTCXHHYECKHX CPEeICTB
3aCTaBIIOT HCKAaTh HOBBIE alllapaTypHEIe peleHHs, ocodenHo 1 PJIC, pabo-
TAIONIMX B FpyNnax M HCIOJIB3YIOMHX OOIHe YaCTOTHEIE IIOJIOCHI.

Marepuainsl MOHOrpahHu MOTYT OBITB NOJIE3HBI MPOEKTHPOBINUKAM allla-
parypsl IpH paboTe Han yrmyduieHHeM xapakTepuctuk OMC U moMexosaiu-
1EeHHOCTH HOBBIX BoeHHEIX PJIC, ocobenno auamnasonnsix MPJIC.

1. ACTOYHUKU MOMEX U UX BO3AEACTBUE HA PNIC

HcroynnkaMH pagHonOKaHOHHBIX IOMEX ABIISAIOTCS BCE BUABI YCTPOHCTB,
NPHHIMI GYHKIMOHHPOBAHHS KOTOPHIX CBA3aH C BHIPAOOTKO# U U3ITydeHHEeM
3JIEKTPOMarHUTHOH 3HEPTHMH. JTO M yCTPOHCTBA, CIIELHATIbHO He IpenHa3Ha-
YEeHHBIE JUIA H3Ty4eHHUs NIEKTPUUECKOH SHEPrUH (MAIIMHBI C HCKPOBBIM 3a3KH-
raHHeM, CBApOYHKIE aNaparsl H qpyroe 060pyI0BaHHE NPOMBILLICHHOTO WIH
HapOJIHO-X034HCTBeHHOr0 oTpednenus). B iureparype, Hanpumep [1], npen-
CTaBJieHbl pa3NM4HBIE KIACCH(HKAMH HCTOYHHKOB IOMEX (ECTeCTBEHHBIX,
HCKYCCTBEHHBIX, IPOMBIIILICHHBIX, OBITOBBIX H Ip.), KOTOpBIE pacupeneieHbl
TI0 KJIaccaM, HHTEHCHBHOCTH, CTEIICHH BIHMSHHUA U POYHM XapaKTePHCTHKAM.
HugycTpuanbHble IOMEXH, COCTaBIIOLIME OANMH M3 Hauboiee pacmpocTpa-
HEHHBIX KJIACCOB, MMEIOT 3HAYUTENIbHYI0 HHTEHCHBHOCTh H IIHPOKHIl CIEKTp
9acTOTHOro pacmpenenacHus. Ha OCHOBaHMM CHEKTpallbHBIX H BPEMEHHBIX
XapaKTEPUCTHK IOMEXM IOAPA3JENAOTCS Ha HMITYIbCHBIE, (ITyKTyalHOH-
HbIE, IIUPOKOIOJIOCHEIE, Y3KOMONOCHbIE, HEIIPEPHIBHOIO, KPaTKOBPEMEHHOTO,
ObICTpOMEHSTIONIETOCs AeHiCTBHA U T.1. BaXKHO 3HATH BIHAHHE TOTO HIIH MHO-
ro THIA noMex Ha xapakTepuctuku PJIC B ciydasx momagaHus INOMEXH Ha
HeJMHEHHbIE 311EMEHTHl BXOJHOTO NIPUEMHHKA 3a CYET BO3HMKHOBEHHA Oojee
BBICOKHX 4YaCTOTHBIX COCTABIIAIOIMHX NoMexH. IIpH HaxoxneHHH OOJBLIOro
KOJIMYECTBAa NMOZOOHBIX HCTOYHHKOB IIOMEX B HEMOCPEICTBEHHOH ONH30CTH
K PJIC BO3MOXHO 3HaYHTENBHOE yXYAIIEHHE TapaMeTpoB pabOThl CTAaHLHMH 32
CYeT HHTEPMOIYJIIMOHHBIX WIH IPyruX KoMOHHauuii. X BIHMsHUE OCyIIecT-
BIISIETCS KaK paJHaliOHHBIM, TaK M KOHIYKTHBHBIM IyTeM (4epe3 COeIHHH-
TeJbHbIE Ka0ely, NPOBOAHHUKY, IIACCH IPUOOPOB H T. A.).

B cnywasx HemocpeactBeHHoro BiamsaHMA OMII Ha BXxox npHeMHHKa
BO3JCHCTBHE IIPOUCXOAUT IO 3epPKANBHBIM, MOOOYHBIM, KOMOHHAIIMOHHBIM
KaHaJlaM WIH JPYTHMH CBA3aHHBIMH IyTAMH. 3ajaya pa3paboTUHKOB BXOIHBIX
aHAJIOTOBBIX IIPHEMHHUKOB 3aKJIIOYAE€TCd B MHHUMM3ALMH NIPOSBIECHUH Bo3aeH-
CTBYIOILUX ITIOMEX.

BusHue nomex, MomajaoiuX B IPHEMHOE YCTPOMCTBO pafnoIoKaTopa
4yepe3 NPOCTPAHCTBO, 3aBUCHT OT MOIHOCTH MCTOYHMKA ITIOMEXH, IIOPOTOBOM
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YyBCTBHTEJIBHOCTH BXOJHOTO YCTPOHCTBA, JUIMHBI BOJIHBI IOMEXH, TAPAMETPOB
cpens! U pAja Apyrux $GaxTopos.

B 3aBHCHMOCTH OT MeCTa PacroJIOXKEHHS NPHEMHOH aHTEHHHI U €€ BbI-
COTHI OABbEMA OTHOCHTENILHO HCTOYHHKA IIOMEX HCCIIELyeMOe IPOCTPAHCTBO
pasnensercs Ha GIWKHHE M JaJbHHE 30HBI B3auMozeicTBus. IIpu sToM H3ITy-
YeHHe W NPUEM PaJMOIOMEX OCYIIECTBIAIOTCS AHTEHHAMH PaJUONPHEMHBIX
YCTpPOHCTB, pagHonepesaTinka H KOPIyCaMH Pa3IMYHBIX yCTPOHCTB, MMEIO-
IIMX HENOCTaTOYHOE SKPAaHHUPOBAHUE, HAIPHUMEp, COEAMHUTENBHBIMH Kabe-
JISIMH, 3JIEMEHTaMH MOHTAXHBIX CXEM, HEIIMH 3JIEKTPONHUTAHHUSA, YIIPABIECHHSA
U JPYTHMH 3JI€MEHTaMH.

Xapaxkrep Bo3aeiictBus CBU-nomex Ha mpueMHuxu PJIC pasnuyeH B 3a-
BHCHMOCTH OT CTPYKTYPBI, CHEKTPAILHOTO COCTaBa UM 3Hepruu nomexu. [Ipu
neiicreur Ha PJIC mowmHo#t CBU-nomexu BO3MOXHBI HapylleHHS NpHeMa
U Jaxe HeoOpaTHMblE YXyJIUEHHSI M OTKa3 ammapaTyphl B NEPBYIO odepens
H3-32 M3MEHEHHs CTPYKTYPHI BXOJHBIX IOJyIIPOBOAHHKOBBIX MAaTEPHAJIOB — OT
Y4aCTHYHOTIO JI0 IIOJIHOTO UX pa3pylieHHs. MolHas oMexa MOXeT CyIECTBO-
BaTh B BUJIE€ OAWHOYHOIO BO3JEHCTBUA HIIH MMOBTOPSIOLLEHCA HOCIe0BaTENb-
HOCTH MMIIYJIbCOB, @ TaKOke FAPMOHHYECKOTO HIIM LTyMOBOTO HENPEPHIBHOIO
mpolecca.

B nureparype omy6GnuxoBaHbBI naHHbIEe 00 3Hepru# (B MkJ[K) OmuHOY-
HOTO HMMIIyJIbCa, IPHBOJALIEr0 K pa3pyIIEeHUIO pa3IHYHbIX paJHOKOMIIOHEHTOB
M JNIEKTPOHHEIX cxeM anmapaTtypbl CBU-npueMHnKa:

— TOYEYHBIH KOHTAKTHBIA IEPEXOM . . ..ot vvv v ennenn.n 0,01-10;
— HU3KOIOTEHIUAJIbHBIE HHTETPAJIBHBIE CXEMBI . . .. ... ... .. <10;
— MaJIOLIYMSAIIHE TPAH3UCTOPHI MPHEMHHUKOB . . .. ... ..... 10-100;
— MOIIHBIE TPAH3UCTOPHI NEPEAATIUKOB . . . .. oo v v et <1000;
— 3IIEKTPOJIMTUYECKHE KOHACHCATOPBI MUTAHUSA . . .. ... .. 50-1000;
—pe3ucTopbl (0,25 BT). . ..o ~10%
T PEIIE . e et e e e e 10>-10%
— snekTpocraTndeckuit ycmwmurens JCKY ... ... ... >1000

IIpu moBTOpsAIOIIEHCS MOCIENOBATENBHOCTH BO3AEHCTBUA HAKaILTHBAO-
HIMXCSA MMITYJIbCOB MM KBa3WHEMPEPHIBHBIX KOJieOaHUi BBIXOA M3 CTpPOS dJie-
MEHTOB JJIEKTPOHHBIX CXEM BO3MOJXKEH IpH OoJiee HU3KUX 3HAYEHHAX 3HEPTHH
TIOMEXH, KOTOpas MOXET COCTABIIATH €AMHHUIIBI IPOLIEHTOB OT YKA3aHHBIX BHIMIE
BEJIMYHH.

Ecnu peiictByroinas moMexa He BBI3BIBA€T HEOODAaTHMBIX H3MEHEHHIt
B LEMAX peLenTopa, TO MOXKET NPHBECTH K (YHKIHOHAIBHBIM OTKJIOHEHUSIM
€ro MapaMeTpoB, TO €CTh K Meperpy3ke HiIH HACHILEHHIO aKTUBHBIX BXOJHBIX
31eMeHTOB. BelleicTBHE 3TOr0 Ka4yeCTBEHHBIE ITOKA3aTeNH 3alHIaeMO# ama-
paTypsl yXyIIIalOTCsA JaXke B TOM CIydae, KOI/ia 4acTOTa IOMEXH 3HAYUTENIbHO
OTJIMYAETCS OT YACTOTHI HACTPOHMKH NPHEMHHKA.
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2. Nomexo3awmra n IMC cospeMerHbix PJIC

KpoMe Toro, Bo MHOTHX ciydasx Iomexa o0JamaeT Tak Ha3bIBaEMBIM
HOCIIeICHCTBHEM, 3aKIIOYAIOIIMAMCS B TOM, YTO €€ BIMSHHE CTaHOBHUTCA 3a-
METHEIM 4Y€pe3 HEKOTOpOE BpeMs MOcjie NMPEKPaIleHHs BO3AEHCTBHA, H Tpe-
Oyercs ompeneNiCHHBIH MEPHON IJIS BOCCTAaHOBICHHS HOPMAIBHOTO PEXHMa
pabotel yctpoiicTBa. IIpn Bo3neHCTBHH mOMeX HEOONBIIOH HHTEHCHBHOCTH,
COM3MEPHMBIX 110 MOIIHOCTH C IIOJIE3HBIMH CUTHAJlaMH, OTMEUYCHHBIC SIBJICHHSA
OTCYTCTBYIOT, H IPHHUMAEMBIE YCTPOHCTBOM MEMIAIOIINE 3JICKTPOMATrHUTHEIC
KojeOaHHs JEHCTBYIOT B LEIIX HapsAMy C MOJIE3HBIM CHTHAIOM KaK aJUIUTHB-
HBlE TTOMeXH. IToaToMy 4YeM Jydie NPHEMHHMK OCHAILEH OMEXO3AMIMTHBIMU
cpeicTBaMH M (YHKIIMOHATBHO YCTOHYMBBIMHU y3JIaMH, TeM Ka4eCTBCHHEE OH
MOXXET BBIIOJIHATH IOCTABJICHHBIE 33/aul. YKa3aHHAasd 3aKOHOMEPHOCTb OCO-
6enno axryambHa mis PJIC, Haxonsmuxcs B TEPPUTOPHANBHBIX JIOKAJIBHBIX

TpYIIIHAPOBKAX.

2. NOMEXO3ALLIUTA U 3MC COBPEMEHHDbIX PJ1IC

Ob6ecmieuenne dnekTpoMarHuTHOM coBMmectumoctH POC, PJIC — oxna
M3 TJIaBHBIX COCTABJISIONIMX IOBBIIICHUS TOMEXO3ALIMIICHHOCTH COBPEMEH-
HoO#l pa3pabateiBaeMoii anmapatypsl. OMC obGecnieunBaeT BO3MOXHOCTH d¢-
¢dexTUBHOrO (YHKUMOHMPOBAHHA AaNMapaTyphl MpH HAINYHH PagHOIIOMEX
Pa3JIMYHOrO BHJA, HAIIPHMED, IOMEX OT COBMECTHO JACHCTBYIOIHX B IPYIIIH-
POBKE YCTPOHCTB HJIH OT AYNHHOTO CIy4alHOTO B3aHMMOJECHCTBHA MOIIHO-
creil pabotaromux PJIC, uHOycTpHANbHBIX IOMEX DJIEKTPOIHEPreTHIECKUX
YCTaHOBOK, DAcIIOJIOXKEHHBIX B 30HE€ nciicTBua POC, momex OT MOMIHBIX
9JIEKTPOMAarHUTHBIX M3IIy4EeHHIH, TOMEX, BOSHUKAIONUIMX BCIEACTBHE DIIEKTPO-
MarHUTHBIX NPOLECCOB B aTMOc(epe (IPO30OBHIX paspsAmOB, Pa3psJOB CTAaTH-
9eCKOT0 3JIEKTPUYECTBA H T. J1.), @ TAK)KE TEIUIOBBIX PaIHOH3IIyICHHI 3eMHOH
HOBEPXHOCTH, TPOHocGeprl, HOHOCGHEPH! MM IIyMOBHIX BHE3EMHBIX KOCMH-
YecKHX MCTOYHHKOB. CriocoObl 60PHOBI ¢ MEpEeYHCIICHHBIMHE TIOMEXaMH pa3-
JgHbl. COBpEMEHHBIE PaIHOIEKTPOHHEBIE CPEICTBA HUCIIONHAIOTCA C YYETOM
HE00X0AMMOCTH 00ECIIEYCHUS HX HOPMAIBHOTO (QYHKIIMOHHPOBAHHUS B YCIIO-
BHSAX HENPEPHIBHO NEHCTBYIOIHMX [TOMEX B 3aIaHHOM paboyeM IPOCTPAHCTBE.
ITocnencTBus yBeNMYEHHS BO3ACHCTBHII MOJOOHBIX ITIOMEX Ha INPHEMHBIE
ycrpoticra PJIC:

— yXyameHde qyBcTBHTENbHOCTH CBU-npueMHHKa BIUIOTH OO HapyIie-

HHS IITaTHOTO (PyHKIIMOHHPOBAHHUA YCTPOHCTBA;
— OrpaHHYEHHE JIMHEHHOro NpHEMa CUTHAJIOB Ha (JoHe BO3IEHCTBYIOMIEH
[IOMEXH;
— CHHDKCHHE YJIEKTPHYECKOH MPOYHOCTH BXOIHBIX JJICMEHTOB IPUEMHHKA;
— BBIXOZ U3 CTPOS BXOAHBIX y310B npreMHuka MPJIC.
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Ouepku 06 3n1eKTPOMArHTHON COBMECTUMOCTM U NoMexo3alymiieHHocTu CBY-npuemHmkos PJIC

Yem cmiabHee BoszeiicTBHe moMexoBodi CBU-mMOmHOCTH Ha IPHEMHHK,
TEM BEHILIE BEPOATHOCTh BXOXKIEHHS MPHEMHHKA U IPYTHX YCTPOKHCTB B Iiepe-
YUCIICHHbIE PeXUMEL. IIosBIICHHE HOBOTO PaJHOJIOKALHOHHOTO CPEINCTBA Ha
TEPPUTOPHH B3aMMOACHCTBUA MEHAET DJICKTPOMATHUTHYIO O0OCTaHOBKY H, CO-
otBeTcTBeHHO, DMC yCTpOiCTB B 30Hax pacmojoxeHus aeictByromux PJIC.
IMoaToMy is yCIIeIHOTO BBIIEIEHHS [TOJE3HOTO CHIHAJIa Ha (POHE pasIMIHBIX
moMex HeoOXONMMBI MPENOTBPAILCHHE NEPErpy3kH IPHEMHHKA IIOMEXaMH
U OTIpeieJIEHHE COBOKYITHOCTEH Pa3IMYHBIX BHJIOB CEJICKIHHU 10 K&KIOMY BHIY
curaaioB. bonee noapo6GHO IepeYHCIIEHHBIE IPOLECCH PACCMATPHUBAIOTCS HIDKE.

B nocnennee Bpems 3axau paguo3amuts 4 IMC neicTByIomux B orpa-
HHYECHHOM TeppuTopuaisHOM pailoHe PTC cramn OCOOEHHO aKTyalbHBL
B nmanHOit riaBe m3noxeHH (06e3 ydera yacTHBIX BompocoB OMC B y3max
H ycrpoiictBax anmaparypbl MPJIC) HekoTOpbie BO3MOXKHbIE METOIB! YMEHb-
IICHHS BIUSHHA COBMECTHO ICHCTBYIONMMX PaJHOTEXHAYECKHUX CPEICTB B IIEpe-
IPY’XEHHOM CIIEKTpE ACHCTBYIOMIMX YacTOT HA y4aCTKax MECTHOCTH. B nepByio
odepelb 3TO OTHOCHTCSA K MHOroGyYHKIHOHANbHEIM KoMmiiekcaM PJIC, obecne-
YHBAIOLIHMM 3aILUTy ONpENETICHHOM OXpaHAEMOH TEepPUTOPHH, OJXHOBPEMEHHO
OCYLIECTBIISIOIINM 3aIIUTy COOCTBEHHOH almapaTyphl OT BO3ICHCTBHS IOMEX
npoTtuBHHKaA U cBoux PJIC, Haxonsmuxcs Ha TaHHOM y4acTtke MectHocTH. ITo-
OOHBIE NTOMEXH MOTYT INOCTHTaTh OONBIIMX MOTCHIMAIBHBIX 3HAYECHHUH, MX
HEeo6X0IMMO IIOAAaBHTh HAa BXOJE WIH 3HAYMTEIHHO OCIa0UTh UX IEHCTBHE 10
mpHeMIIeMBIX ypoBHed. OIHHM K3 CIIOXKHEHmNX BoszaeicTBuii Ha Bxox PJIC
ABJAETCA MOLIHBIH 3JIEKTPOMarHUTHBIHA HMITYJIBC.

Hapsny c¢ BeicokuMH napamerpamMd OMC H paaMo3ammMTEl pafiHOTEXHH-
yeckue cpencrsa, B ToM uynciae MPJIC, nomkHBI TONOIHUTENLHO BHITOTHATH
OTIPEAEIICHHBIE YCIIOBHS U NIPaBIIa pabOTHI, HAIIPHMED:

— He BRIXOIMTH B 3¢Hp Ha OCHOBHOMH paboueil 4acToTe, €CiIM B JaHHBIH
MOMEHT OHa HCHoJb3yeTcsa ApyruM nepenataukoM PJIC B mpenenax
IIPSAMOIi BUAUMOCTH, TO €CTh HX paboTa NoJDKHA OBITh LIEHTPAIH30BaHa;

— paboTa B IeperpyKeHHOM CIIEKTPE 4acTOT BO3MOXHA IPH U3MEHEHUH
YacTOTHl MOBTOPEHHH WIHM IPYTHX CIoco00B MOIYNALMH CHTHAJIOB,
a TaKoKe B YCJIOBUAX HE3HAYHTEIBHBIX IIOMEX, HallpHUMED, NIPH CHHXKeE-
HHHM MOIIHOCTH IepenaTynka ao obecrneuenus paborsl POC B nmHeii-
HOM peXHMeE IIpHeMa;

— IIpH KPHTHYECKOH 3arpy>KeHHOCTH pabouero ydJacTka s¢upa HanGosee
IEHCTBEHHBIM SBJISETCS MTHOBEHHBIH IIEPEXO MepeaTynKa Ha 3amac-
Hble 4acToThl. OZHAKO 3TOT METOJ MOXET IPHBECTH K HOBOMY 000-
CTPECHHIO 3arpsA3HEHHUS JIEKTPOMArHHTHOTO IOJIA Ha JaHHOM Y4YacTKe
TEPPUTOPHH IIpU paboTe Heckonbkux POC;

— IpyTHe NEeHCTBHS JOJDKHBI IIPOM3BOMHUTECA B pabodee BpEMS B 3aBHCH-
MOCTH OT 0OCTaHOBKH.
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2. Momexo3awmta 1 IMC cospemeHHbix P/IC

VYIIyqmuTs BO3MOKHOCTH IIOMEXO03aIlHTHl BO3MOXKHO ITyTeM HECTaHIapT-
HBIX AeHCTBHI, HanpuMep:

— aBTOMAaTH4YECKOW WiH pyyHod amanrammu MPJIC 3a cuer cyxeHHs

HIOJIOCHI IIPHEMa;

— YIpaBIAEMBIM 3arpy0iieHHEM YyBCTBHTEJIBHOCTH MO KaHATY IpHeMa,
3arpy’K€HHOMY [IOMEXaMH;

— HM3MEHEHHEM PEKHMOB PabOTHI, yBEIUYHBAIOLIUM CEJICKLIHIO CHTHAIOB
M BEPXHIOI TPaHMIy IHHAMHYECKOrO JHAana30Ha MHOTOKaHAIBHBIX
IPHEMHHKOB;

— HCIHOJIb30BAHHEM KOMIIPOMMCCHBIX PEHIEHMH, TAKMX KaK BBEICHHE 3a-
paHee pacCYMTAHHBIX BEIMYHH 3aIIUTHBIX OTHOIICHHUH C IpHMEHEHHEM
MIpHEMJIEMBIX 3Ha4E€HUH OTHOIIECHHS «CHTHAIL/TIOMEXa» IS Pa3IMYHBIX
pexumoB paborsl PJIC, MMIyNBCHBIX, HUMIYJIBCHO-(a30BbIX H ApPY-
THX COOTBETCTBYIOLIMX YCJIOBHI, o0yeryaromux o6paboTKy CHrHaJIOB
B IH(POBOM NPHEMHHKE.

Bo3moxHB n apyrue xoppekTHpoBkH pabotel PJIC. IlepeuncieHHOMY
KOMILIEKCY Mep JOJDKHA IpelIecTBOBAaTH pa3paboTka ONTHMAJbHOH CETKH
CHTHAJIbHBIX, T€TEPOAMHHBIX ¥ IPOMEXyTOYHBIX yactoT MPJIC.

IIpaBunbHO BhIOpaHHas ceTka BHyTpeHHHX dactoT MPJIC c paspabo-
TaHHBIMU 3JIEMEHTaMH CaMO3AIIUTHI CBOAUT K MUHUMYMY BIHSHHE IIOMEX Ha
cobcteennnle PJIC, ygacTByromme B pabote, B peaibHOM penbede oxpanse-
Mo# Tepputopuu. [{is coxpaHeHus TpeOyeMbix xapakrtepucTuk IMC Heob-
XOIMMa MX CBOEBPEMCHHAs NHArHOCTHKA B MEPHOX 3KcIuryatanuu. OxHaKo
IpaKTHKa IOKa3bIBaeT, YTO Ha dTame skcmuryaranuu PJIC mapamerper OMC
0OBIYHO HE BKIIIOYAIOTCS B YHCIIO JHATHOCTHPYEMBIX.

Jls yBepeHHO# NOACTPONKH PEXHMOB BO BpeMsi pabOTHI ClIEIyeT B CBO-
OomHble ygacTkH BpeMeHHOI pa6Gotsl PJIC mopaBaTh Ha MX BXOXBI C HMHTa-
TOpa KOHTPOJIBHbIE CHT'HAJIBI HauGonee YA3BHMBIX 4YacTOT, BHIPaGaThIBAEMBIX
cocenqauMu PJIC B naHHOM auama3soHe 4acTOT M KOHKPETHOH MECTHOCTH.

MHoroo6pa3ue co3aaBaeMbIX 3JIeKTPOMArHUTHBIX MOJEH OT HECKOJBKHUX
POC B nokanbHBIX IpymIHPOBKax TpeOyeT MepemnpoBEpKH NaHHBIX IpemIo-
JKEHMIA.

YcoBepIIeHCTBOBaHHE MapaMeTpoB momexo3amuTel # OMC Haubonee
akTyanbHO A1 coBpeMeHHbIX MPJIC. IlpennoxeHHbI KOMIUIEKC AECHCTBHM
MO3BOJIMT H30€XaTh MaJIOYCHELIHBIX OPraHM3alHOHHO-TEXHHYECKHX MEP II0
BBIOOpPY ¥ pasmemeHnio PTC B Hanbosiee 61aronpuaTHEIX penbedax MECTHO-
CTH U HE Ieperpyxarb coBMecTHO pabotaromue MPJIC xomaHnaMu ynpas-
JICHHUSL.
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OuyepKu 06 31€KTPOMArHUTHOM COBMECTUMOCTM U roMexo3aluumuieHHocT CBY-npuemHukos PJ1IC

3. BOBJ].EWCTBMEv BHELWHUX U BHYTPEHHUX NOMEX
HA AHAJI0roBbIV NPUEMHUK PJIC. MEPbI NPEOO/IEHUA
MNOMEXOBbIX BO3EUNCTBUA

Mepoit ourymeHnus noMexu Ais aHanorooro npuemHnka PJIC, xak mpa-
BHJIO, SBJIAETCS POCT IPEBBIICHUA IOMEXH HaJl YPOBHEM BHYTpEeHHeEro 6esoro
IIyMa npueMHHKa. BHyTpeHHHI Win OelNblil IyM IpHeMHHKA — 3T0 (IIyKTya-
IIMH U3 OTAEIBHBIX KOPOTKUX UMITYIbCOB (~ 10712 ¢) co cnydyaiiHO M3MEHSIOH-
MHCS aMILUTATYI0H B ¢azoii. Benbrii mwin CBY-nrym nMeer oqHOPOAHEIH CIICKTD
MOIIHOCTH B IIpeJeNnax IOYTH OECKOHEYHOM MONOCH 4acToT. Ero BO3HHKHO-
BEHHE OOBACHACTCS TCILIOBBIM JBIDKCHHEM DJIEMEHTApHHEIX 4acTHL B pabouem
MaTepHae, a TaK KaK 3TO ABIKCHHE IOCTOSAHHO, NaHHBIH (akT mpakTHIECKH
onpeenseT NpeJeNbHy0 IyBCTBHTEIFHOCTS PHEMHHKA.

IToBeinIeHHE MOMEXOYCTOHYHBOCTH aHAIOTOBOT'O IPHEMHHKA B 3aJaHHOM
HOJIOCE MTPOIYCKAaHHS MOXKET OBITh JOCTUIHYTO IPEUMYIIIECTBEHHO [TYyTEM YBe-
JMYEHHUs aMIUIUTYIb! pabodero CUrHaia Haj GeNnbIM IIYMOM HIH BBIAEICHHSA
KOTepEHTHBIX CHUTHAJIOB 3a cYeT WX (MIBTpalMM WIH HakolvieHus. Bozneii-
CTBHA Ha aHayoroBbli npueMHHK PJIC He cBA3aHHBIX C TEXHHKOH aTMocdep-
HBIX IOMEX, TAIOKE NMPEACTABIAIOMKX CO00# HENPEPhIBHBIC HIIH UMITYJIbCHEIE
NPOLIECCH], CO3MAIOT B MOJIOCE NPOIYCKAHUS NPHEMHHKA IOMOIHUTEIHHEIE
(GiyKTyanOHHBIE IIYMBI, COIIOCTABUMEIE C BEIMYHHOM €ro HOpMaJbHOro Oe-
noro mryma. icTouHHKaMu HOJOOHBIX IOMEX MOTYT OBITH KOJIEOaHHsA JIHCTHEB
JIEPEBLEB U JIPYTHE MECTHBIC OTPaXKCHHS. YKa3aHHBIE NMPOLECCH YXYAILAIOT
BO3MOXXHOCTH YBEJIHYEHHSA COOTHOIICHHS «CHTHAJ/IIYM».

Kpome Toro, cymecTByer Kiacc HH3KOYACTOTHBIX M MOJIYJIILMOHHBIX
IIyMOB, HalpUMEp, NOIUIEPOBCKHH IIyM, BO3HHMKAIOMIMH BONMH3H HeCymlei
9acTOTHI PHHMMAEMOTO MOIIHOIO CHTHAJIa 332 CUET HE3HAYHTENbHBIX MOXY-
JSIMOHHKIX mnporieccoB B CBY-aKTHBHBIX YCHIIUTENSX M APYTMX aKTHBHBIX
anemeHTax. [Ipu nmpueme cUrHaoB B nmpejenax guHeHRHo#H odnactn CBY-npu-
€MHHKA yPOBEHb TAKMX HM3KOYaCTOTHBIX IIyMOB JOCTATOYHO Mall WM CpaB-
HUM ¢ OensiM CBY-mryMoM M He yXyamiaeT IyBCTBHTEIBHOCTH IIOJE3HBIX
CHTHAJIOB C JAOIUIEPOBCKUM CABUIOM YacTOTHI. [IpH MOSABICHHH Ha BXOJE YCH-
aurens CBU-npueMHHKa CHIBHOIO CHTHAla, B TOM YHCIIE OT COOCTBEHHOTO
HepeaTYMKa, BBIIIEC IPAHUIBI OTPAHHYCHUSA NMONOOHBIH CHIHAJ HHTEHCHBHO
MOZYJIHpYETCs COCTABIAIOMKMH HU3KOYaCTOTHOTO IIyMa, YTO PACIIHPSET €ro
CIIeKTp, obecrieunBas 3HaYHTENLHOE MPEBHIICHHE JAHHBIM CHTHAJIOM YpPOB-
Hi1 CBY-myma. OTOT mponecc yXyAIIaeT YyBCTBHTENHFHOCTH JOIJIEPOBCKOM
PJIC, ocoberHO npH ee paboTe B UMIIYIECHOM PEXHME, TaK KaK B CIEKTpe
CHJIBHBIX CHT'HAJIOB IOSBIAIOTCSA COCTABJAIOIINE, KPATHBIE 9acTOTE MOBTOpE-
HHMA. B momocy npueMHHKa B 3aBHCHMOCTH OT €€ IUMPHHBI MOMAaIyT NECATKH
COCTaBJIAIOIIUX CUTHAJIOB, MOXYTHPOBAHHBIX IIyMaMH.
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3. Bo3geicrave BHELIHNX 1 BHYTPEHHNX 11OMEX Hd dHA/ 101 OBLIK TpueMink PTIC Mepid

B Hacrosiuiee BpeMst kadecTBeHHble CBU-ycunutenu (Hanpumep, mickrpo-
CTAaTHYECKHE UKIOTPOHHO-3AIUILECHHBIE), UCIIONB3YEMbIE B PaJUOIOKAIIHOH-
HBIX YCTpOHCTBaX, pabOTAIONIHE B YCIIOBUSX CHIIBHBIX SHEPr€THYECKHX CUTHAIIOB,
HUMEIOT CHEKTPAILHYIO IULIOTHOCTh BEIPabaThIBaeMBIX LITyMOB Ha 9aCTOTaX, OTCTO-
SIUX OT Hecymiei j; NpOHHKAIoLero curHana Ha 1-150 k', npuMepHO MHHYC
(120-145) nb/Tu mpu ypoBHsSX OrpaHuuenus ero juHeiHocTH 10°-107* Br.
OnHako HeT HOPMAJIH30BaHHBIX JAHHBIX MO OOPa3yOMMMCS HH3KOYaCTOTHBIM
JOIUIEPOBCKUM (IIYKTyaldsM B APYTHX 3JiekTpoBakyyMHbIX (OBII) um momy-
MPOBOJHUKOBBIX MPHOOpax MpH BO3AEHCTBHH Ha HUX BHEIIHHUX NPOHMUKAFOMIMX
curHaiioB. ITostomy npu paspaborke npuemunkoB PJIC naHHBIE XapaKTEPUCTH-
KH [TOJTyYaloT 3KCIIEPUMEHTAIBHO WIH B 60Jee NPOCTHIX CHCTEMAaX, CPABHEHHEM
MOJYJISILHOHHEIX IYMOB TIepEAaTYHKa C OIyMaMH NPHEMHHUKA B JUHAMHYECKOM
nIuana3one ero pabotsl. PaccMaTpuBaeMble XapaKTEPUCTHKU HE JOJDKHBI [IPEBEI-
[IATh JOIUIEPOBCKHX IIYMOB, BEIpabaThIBaeMBIX NEPEAATIHKOM.

Bce anextpomarHuTHble amuuTHBHEle CBU-noMexH, Kak M BHYTPEHHHE
IIyMbI IPUEMHUKA, SHEPreTHYECKH 3KBUBAIECHTHBI, 1 HX MOXXHO OLEHHTh Ha
pxoge PJIC ¢ momomp0 €AMHOrO MapaMerpa — «IIyMOBOH TeMIepaTyphbD»
aHTeHHbI T, HO3BOJISIONIETO ONPEAETHUTH MONABIIYIO Ha BXOX COIrTIaCOBaHHOrO
OpHeMHHKa IoMeXy, o cienyouei hopmyie:

P =k-T,Af,

rae k=1,38-102 JIx/K — nocrosHHas bonpiMana;

T, — cyMMapHas TEMIIEPaTypa aHTEHHBI OT BHELIHMX NPHHATHIX M BHY-
TPEHHHUX OIyMOB 1o mKaie KenpBuHa.

IMono6GHBIM 06pa3oM ONpEAETHB «IIYMOBYIO TEMIIEPATYpy» aHTeHHHI T,
MOXHO IIPOM3BECTH SKBUBAJIECHTHYIO 3aMEHY MOCTOSHHO JEHCTBYIOIIMX BHEII-
Hux CBY-moMex M BHYTPEHHHX IIYMOB IIPHEMHHKA TEIUIOBBIMHM LIymamu P,
B IIOJIOCE MPUEMHHKA Af COINIaCOBaHHBIMH C BHYTPEHHHM COIIPOTHBICHHEM
aHTeHHH, oOnajaromell runorerHueckor temmeparypod 7. Temmneparypa
aHTCHHBI TIPH Pa3IMYHBIX BHAAX [TIOMEX B INMPOKOM IHaIa30HE 4acTOT OIpe-
JeTAeTcsa CHIIONH IOMEXH, TO €CTh IIOMeXa WIH CHHIXAET YyBCTBHTEIBHOCTH
TPHEMHHIKA, WM BBOJHUT €TO B OTPAHNYECHHUE BILIOTH O BBIXOJa NPHEMHHUKA U3
CTpOsL.

Pa3Butie 3TOro Te3uca JaeT BO3MOXKHOCTh KIACCHQHIMPOBATh «IIyMO-
BYIO TEMITEpAaTypy» KaK H3MEHSIONIYIOCs, IPHBEAECHHYIO KO BXOAY aHTEHHBI OT
BHYTPEHHHUX U BHEIIIHHX LIIYMOB, U OIIPEAEIATh €¢ H3MEHEHHS 1151 IPUEMHHKOB
PJIC npu Bo3aeiicTBUM BHEIHUX (PaKTOPOB B BUAE 0K, CHETa, Ipajia, Kada-
HHS JIHCTBHI IE€PEBBEB M T. 11

B cooTBETCTBHH ¢ MEPEYNCIICHHBIMH MOJIOXCHUSAMH Ha 3Tane pa3paboT-
KH MOTYT OBITH IIPEAYCMOTPEHE! BOBMOXKHBIE WM HEOOXOMHMBIE JEHCTBHSA IO
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OuepKu 06 31eHTPOMArHUTHOM COBMECTUMOCTM U Nnomexo3aiumiyeHHocT CBY-npuemunkos PJ1IC

H3MEHEHHIO pexuMoB paboTs! PJIC npu pa3nmuyHBIX BO3ACHCTBYIOMUX (HaKTo-
pax, a Takke BBHIOOD YKPHITHS WIH YIOOHOrO M3MEHEHHS TEPPHTOPHATLHOTO
PpacmonoXeHus.

4. SHEPTETU4ECKUE BO3MYLLIEHUA U CNOCOBbI
X HEUTPAJIN3ALIUU B CBY-NTPUEMHUKAX

Paznugneie noMexoBsle cuTyaluu, Brusione Ha CBY — anamoroByro
9acTh COBPEMEHHBIX BBHICOKOYYBCTBUTEIBHBIX NPHEMHHMKOB, B TOM YHCIE
u PJIC, ycoBHO MOXHO pa3fieUTh Ha HECKOJIBKO BHJIOB:

— TPHUPOIHBIE ITEKTPOMArHUTHBIC BO3MYILICHHUS,

— MOCTOSHHO JAEHCTBYIOIHE CXEMOTEXHNYECKHE IIOMEXH H IIyMBI;

— BHYTpEHHHE Hapa3suTHEIC (IYKTYaLHH H NOABO30YKICHHU;

— HeIpeIHAMEPEHHBIE HHIyCTPHAIbHbBIE TOMEXH;

— IpeJHaMepeHHBIE U CiTyJaiHble TOMEXH COBMECTHO ACHCTBYIOMIMX HIIH

TIPOTHBOICHCTBYIOIIUX CPEACTB.
IMonpoGHee pacCMOTPHUM KaXK/bIi BHI IOMEXOBBIX CHTYAI[HIA.

* [IpuponHbIe 31eKTPOMATHUTHBIE BO3MY I EHHS

IMpupoaHsie 3IEKTPOMarHUTHbIE BO3MYIIIEHUS ONPENEIIOTCS:
— MPOLECCaMH, MPOHCXOJAIIMMH B aTMocepe (Tpo30BEIMH pa3psaMH,
MAarHHTHBIMH OYPSMH), CXOZIaMH JIaBHH, 3€MIIECTPSCEHUAMH X NOIO0HbI-
MH SBIICHUAMH;
— TEIUIOBBIMH PaJHOHM3IYIE€HHUAMH 3€MHOH MOBEPXHOCTH, TPONochepsl,
HoHoceps;
— BHE3EMHBIMH PaJHOU3IIyY€HHAMH KOCMHYECKUX HCTOYHHKOB.
IIpuponurie CBY-u3nmyueHus, He CBA3aHHBIE C TEXHHYECKOH IEATEIIb-
HOCTBIO YeNIOBeKa U pa3paboTaHHON MM anmaparypoii, 10 CBOUM CBOWCTBaM
MOT'YT MPEACTABIATH COOOH HETPEPHIBHBIN MM UMITYIbCHBIN 3JIEKTPOMAarHAT-
HBI# SHEpPreTHIECKHUH NpoIiecc, KOTOPHIH B IpeAeiax HOoJIOCH H30HPaTeIbHOCTH
NPHEMHHUKA MOXKHO CYHTATh HOCTATOYHO MaIbIM M ONM3KHM K HOPMAILHOMY
GenoMy LIyMy IpHeMHHKa. B pagnonokaiHoHHOM JHAana30He YaCTOT TaKUE Mo-
MeXH IpaKTHIecKd He BiausroT Ha pabory PJIC, Tak kak He npessimaiot 300 °K
(xpoMe cimydaeB ¢opc-Maxopa). B GonpmmHCTBE citydaeB npu pabore PJIC
HOZOOHBIMH MMOMEXaMH MOKHO IIpeHeOpeYs.

¢ IIoCTOSIHHO e CTBYIONIHE CXeMOTEXHHYECKHE TIOMEXH M IIYMbI

BHyTpeHHue myMbl QyHKIIMOHAIBHBIX YacTed NPHEMHHKA H YCTPOMCTBa
B LIEJIOM ABJIAIOTCS HOCTOSIHHO JIEHCTBYIOIIEH CXEMOTEXHUIECKOH TOMEXOH IS
Hero. JHepreTudeckue (IyKTyaldd, BOSHHKAIONINE HA PA3JIMYHBIX YaCTOTaX
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4. 3HepreTU4ECKWE BO3MYLLIEHWUA W CNOCO6bI UX HeitTpanusauumu B CBY-npueMHMKax

BILIOTH O MAKCHMAaJIbHO BOCIIPHHAMAEMBIX, M IITyMOBOE BO3/ICHCTBHE OT OTpa-
MKEHHBIX MECTHBIX IIPEAMETOB TAKKE MOMHO CYUTATh NOCTOSHHO eHCTBYOMIU-
MH TIOMEXaMH MPHEMHHUKY.

PeanpHble rpanuip AuHaMudeckoro auanasosa (/) npuemHuka omnpe-
JETAIOT 33JaHHbIE MHHHMAIbHYIO U MaKCHMAaJlbHYI0 BO3MO)KHOCTH YHOBJIET-
BOPMTENBHOTO HCIOIB30BAHUS IPHEMHHKOB NPH HATMYHH BHYTPEHHHX LIyMOB
M BHEIIHUX noMeX. OQHAaKoO M BHYTPH PEAIBHOTO JHHAMHYECKOTO IHAra3oHa
HIEpeYHCIICHHbIE TOMEXH MOTYT HapymiaTh paboTy NPHEMHHKA KaK B AMILTHTY I-
HOM, TaK H B CIEKTPaJIbHOM HampasieHusix. Hanpumep, Haxoasmuecs BOIU3H
PJIC mecTHBIE TPEAMETHI M OTPAXKEHH, NIyMOBOE BIMSHUE KOTOPHIX B 3aBUCH-
MOCTH OT CHJIBI BO3AEHCTBHA MOXET BBOIUTH MPUEMHUK B OFPAHHYCHHE WIIH
3acOpATH CHEKTP NIPUHHMAEMOT0 CUrHaJIa Napa3UTHRIMU COCTaBIIAIOIMMH.

Cuia, KOJMMYECTBO U BUIBI MHOTOCHUTHAIIBHBIX OMEX, HAXO/IIIMXCS BHE
paboueit monOCH NpHeMa, H3MEHSIOT €ro THHAMHYECKHH AHana3oH mo pabo-
uyuM curHanaM. IToaromy paspaborka pacmupensoro /] u ycunenue I1-o06pas-
HOCTH aMILTHTYJHO-9aCTOTHOH XapaKTEPUCTHKH H30MPATEeNbHOCTH IPHEMHHKA
HEO0XOMMBI I COBPEMEHHOIO PaIHOJIOKAMOHHOTO CPENCTBAa H ONpees-
I0TCSl YCIIOBHSMH €T0 pabOTHI B COOTBETCTBHH C NPEAHA3HAYCHUEM.

* BHyTpeHHME Napa3uTHbIE QIIyKTYalluu ¥ NOABO30YKIeHHS

OMHCCHS palHOYacCTOTHBIX IIOMEX B alNapaTypHBIX LEMsiX U MOXYJISX
PJIC yanie nposBiIseTcs Ha YacTOTaX, OJM3KUX K IPOMEXKYTOYHBIM, TI€ KOHEY-
HBbIE JJIMHBI COEAMHUTENBHBIX LENeH ¢ HeMOCTaTOYHOMH 3KPAaHHPOBKO# TAKOBHI,
9TO B HUX BO3MOJXKHBI IIapa3sUTHbIE pe30HaHCHL. Takue mapa3UTHEIC pe30HAHC-
HBIE ABJIEHHS BOSHHUKAIOT B OCHOBHOM BCJIEACTBHE OIMMOOK MPOEKTHPOBAHHUA
CXEMOTEXHHUKH.

B cnydae HekauecTBEHHOTO 3a3eMIICHHS KOPIIYCOB OJIOKOB, MOJyJeit
U IIpH HEIOCTATOYHO SKPaHUPOBAHHBIX COSAUHUTEIAX BO3ZMOXKHA IOMEX03MHC-
cud ¢ GyHKIMOHANBHBIX LEMEH CXeM Ha APYTHe LElH, YTO MOXKET MPHUBECTH
K CaMOBO30Y>KICHHIO OTAEIBHBIX ()parMeHTOB.

IIpn HakoIUIEHMH CTaTHYECKHX 3apsAfOB B y3laX, HMEIOIHX CilIadylo
3JIEKTPONIPOBOAUMOCTD JIMHHH 3a3€MJICHUS, BO3MOXHEBI OBICTPHIE NIEPEXOIHBIE
MPOLIECCHl B MECTaX MAaKCHMAaJBbHOH KOHIIEHTPAIUH 3aps0B, KOTOPHIE MOTYT
3axBaTHTh nonocy gacror CBU-gunamazona. B Monymsx, HCHONB3YIOIUX Te-
YaTHBIE IUIAaThl, ICTOYHHKAMH H3IIy9aeMBIX [TOMEX SBIIOTCA TOKH, IIPOTEKA0-
M€ B CXE€MaXx 3a CYeT BCIIOMOTATENbHBIX Ieneil, HalpHuMep, CHHXPOHU3AIHH
C MECTHBIX T€HEPaTOPOB U T.J. YacTh 3HEPrHH MOKET M3JIy4aThCs HEMOCPEH-
CTBEHHO OT IEYaTHBIX IJIAT, CMOAEIUPOBAHHEIX TaKUM 00pa3oM, 910 00Opazy-
eTcsl MeCTHasi MaJjlasg aHTeHHA. IIpH MPOEKTHPOBAaHHH MOIYJIEH C MEYaTHHIMU
IIaTaMHi HeoOXOAMMO TINATENHHO MpopabaThIBaTh MECTA 3a3eMJICHHA U JKpa-
HHPOBaHHUS.
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OyepKu 06 3NEKTPOMArHUTHON COBMECTUMOCTY U NoMexo3aiumuieHHocTn CBY-npremnmnkos PJIC

OcHoBHOIi 3a1aueii npoekTupoBuka CBU-anmaparyps! sBiseTcs yMeHb-
HIEHHE BO3MOXHOU IMOMEXH, €CIIH OHa Haxoxutcs BOmm3u PJIC, wnn cHIKeHune
IO OIyCTHMOTO YPOBHS CBS3HM BHEIIHETO MCTOYHHKA MOMEXH M pelenTopa.
He noHOCTBIO 9KpaHUPOBaHHBIH KOMIIOHEHT CXEMbI MOXKET NepenaBaTh SHep-
THIO Y€pe3 MarHUTHOE, SIEKTPUIECKOE HIH 3JIEKTPOMArHUTHOE HOJS B IPYTYIO
LEeNb CXEMBI, C KOTOPOi OH HMEEeT HEKOTOpYIO CBA3b. IIpomecc MoxeT OBITH
H oOpaTHBIM. [IpaKTHYeCKH BHYTPHCHCTEMHBIE W BHEOIHHE CBS3H MEXIYy pa-
IHOYCTPOHWCTBAMH MOTYT OBITH MOXABIEHHI WIH BHIOHU3MEHEHHI BBEICHHEM
9KPaHHPYIOIUX U TUIIEKTPHIECKHX MATEPHAJIOB, a TAKOKe H3MEHEHHEM Me-
CTOITOJIOXKEHHS MEIIAIOMIEr0 H BOCIPHHUMAIONIETO dJIeMEHTOB. [IpuMeHeHHe
3a3¢MJIIIOIIMX IIHH JOJDKHO OBITH OCTOPOXHBIM, TAaK KaK OHH MOTYT YCHIIH-
BaTh MENIAIOIMH CHTHAJ 3a CYET OTPaXKEHHMA OT Pa3sHOUIMHHBIX Y4acTKOB.
CBs3b CXEMHBIX IIPOBOJHUKOB MOXKET OBITh KaK €MKOCTHOH, TaK M HHIYKTHB-
HOM, MMOCKOJIBKY 3aBHCHT OT MX B3aUMHOTO PAcCHOJIOXEHHS M JJIHHBI CBS3H.
B pa6ote [1] paccMOTpeHB!I pa3iH4HbIE ITApa3UTHHIE CBA3H B CXEMax IMPHUEM-
HHKOB: 4€pe3 MPOBOJHBIE CBSI3H, MATHUTHYIO WM JJIEKTPHYECKYIO HHIYKIHIO
Ha COIJIaCOBaHHOE BXOJHOE COIPOTHBIIEHHE IIOCPEACTBOM 00pa30BaHHUs H3IIy-
YaIOIINX JIeMeHTOB H Ap. [IpencrapieHsl pa3IHYHbIE MOJIEIH CBA3CH, U BRIpa-
60TaHbI PEUIOKEHHS 10 KOMIIOHOBKE, TPACCHPOBKE H 3a3€MJICHHSM CXEMHBIX
HEeYaTHBIX [eleH, YMEeHbIIAIOMHE 3TH BIIHSIHUA.

* HenmpennamMepeHHBIe HHAYCTPHAILHBIE IOMEXH

HenpennamepeHHoH moMexo MOXHO CUHMTaTh HEYMBIIUICHHOE HEXela-
TENBHOE BO3JIEHCTBHE 3JIEKTPOMATHUTHOH DHEPrHUM Ha MPHEMHOE YCTPOHCTBO
BHENIHAMH WM COCEJNHHUMH BBHINOJHSIONMMH CBOH 3aadd SHEPreTHYECKHU-
MH YCTPOMCTBaMH, HE IPEMNATCTBYIOINMH (YHKIIHOHHPOBAHHIO IPHEMHHKA
cnenuanbHo. JIaHHBIH BUJ IOMEXH MOXET OKa3bIBaTh SHEPreTHIECKOE, YaCTOT-
HO€ WM CIEKTPAIbHOE BIIUAHKS Ha IPHEMHHK B pab0ouuX WIH CMEXHBIX MOJIO-
cax 4acTor.

HcTouHHKH MHOYCTPHANBHBIX YHEPIreTHYECKHX MOMEX MOXHO Pa3leiuTh
Ha TPH BHJA:

— TEXHHYECKHE CPE/ICTBA, TEHEPHPYIOIIHE BHICOKOYACTOTHBIE KONeOaHus

(IpOMBINUIEHHbIE, METUIIMHCKHE, TEIEBH3HOHHBIE, HAYYHBIE YCTaHOB-
K4 U T. A.). OHH H3IIy4aloT OCTATOYHO Y3KHil CIIEKTP CHT'HAJIOB;

— He TIpeIHa3sHAaueHHbIC I TIeHepal BBICOKOYACTOTHBIX KoyeOaHwi
YCTpOICTBa, B KOTOPBIX M3-32 PE3KHX M3MEHEHMI TOKa M HAIIPSDKEHMS B HX
[EILIX CO3/IAF0TCS TIOMEXH IIMPOKOrO CIIEKTpa Mapa3sHTHBIX CHTHAIOB, Ha-
npuMep, ot JISII, aJeKTpoMalliH, CBAPOYHBIX aIlapaToB, aBTOMOOKIIb-
HBIX WM IPYTHX CUCTEM 3KHI'aHUs, Fa30pa3psIHbIX YCTPOHCTB H T. I1.;

— cocexHue y3ibl ycrpoictB PJIC, Biusiomue Ha OnpeaeieHHbIE peLen-
TOPBI IPHEMHHKA.
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4. 3HepreTU4ecKUe BO3MYLLEHWUA U Crocobbl Ux HeuTpanusayun B CBY-npueMHuKax

CreKTp MHOTOYHCIIEHHBIX HEMPEIHAMEPEHHBIX IOMEX JOCTATOYHO IIHPOK
(mo 1000 MTI').

BoszefictBue JHEPreTHYECKUX HHIYCTPHAIBLHBIX MOMEX OIpenemsIeTcs
MOIITHOCTBIO UCTOYHHKA [IOMEX, THIIOM, pa3MEpaMH, OPUEHTAIMEH dIeKTpHIe-
CKHX LieTIeH HICTOYHHKA U IPUEMHHKA, a TaloKe KOHCTPYKTUBHBIMH OCOOEHHOCTS -
MH 1 HUIHIHEM HEOOXOIMMOr0 KONUYECTBA COENNHUTEINBHBIX LieTel 00beKTa.

BiusHue NoMex Ha PEeNTOPE MOXKET OCYIIECTBIATHCA Kak IIOCPEACTBOM
3JIEKTPOMarHUTHBIX IIOJIEH, TaK ¥ KOHAYKTHBHO. HenpeaHaMepeHHEBIE IOMEXH,
BO3ZIEHCTBYIONIHE HA PEHENTOPHl JIEKTPOMArHUTHBIMH MOJSAMHM, Yalle BCErO
npuHuMarotcs anteHHamu PJIC, a Taxoke kopmycaMu pagioyCTpORCTB, COENH-
HHUTEIbHBIMH MPOBOIHUKAMH WK YIEMEHTaMH LETIeH peenTopa.

B [2] npuBeneHbl NONYIMIHUPHYECKHE COOTHOIICHHS BEJIHYMH CBS-
3elf HCTOYHHKOB IOMEX M PEIENTOPOB BCIEICTBHE HEMOIHOTO 3KpaHHPOBA-
HHS YCTPOHCTB, KOTOpbI€ MOI'YT OBITh HCIIONB30BaHbI IPH NPOEKTHPOBaHUH
YCTPOHCTB, 0COOEHHO B CIIy4ae HX [IPEAIIONIAraeMoro GJIM3KOro pacioloKEeHHs.
Yka3aHHBIE COOTHOLICHHS NPEACTaBIICHEI B TA0M. 1.

B Ta6n. 1 mpuHATHI clienyolpe 0603HaYCHHU:

G, — K03QHUHMEHT YCHIICHHs aHTEHHBI HCTOYHHKA IOMEX B HANIPAB/ICHHH
Ha paJHONPHEMHIIK;

A, — PaccTOsIHHE 0 HCTOYHHKA MIOMEX;

L (L, ,.-L, lm) — ociabieHue moys BCIEACTBHE SKPAaHUPOBAHUS IPOBOJ-
HHKOB;

S,, — IUIOWAIb IOBEPXHOCTH KOPIyCa PaJHONpPHEMHUKA, OGpalleHHAs
B cTopony UIT;

A, s — VMHA Kabers;

Ls’ L:cr (L3 un’ La pn’ L:rr un’
1 Kabens COOTBETCTBEHHO;

5

L — 3¢ eKTHBHOCTH KpaHUPOBaHHs OlIoKa

3'rpn)

L, =101g

5
H3n

P, P — 3Haue€HHs MOIIHOCTH, MPOXOAAIEH depe3 6110k (MiH Kabelp)
Y U3Iy4EHHOH B IPOCTPAHCTBO;

r — MHHHUManbHOe paccrosiaue Mexxy UII u PIT;

A, d — 1MHA ¥ AHAMETP POBOAHHKOB;

L! — ocnabnenuvie mons Mexay npoBoaHukamu (1b), onpenensemMoe dKce-
PHMEHTAIBHO B 3aBHCHMOCTH OT YacTOTHI IUAIla30Ha [TOMeX;

L — ocnabnenue moss BCIEACTBHE SKPAHUPOBAHHUS TIPOBOJIOB MM CKPY-
YEHHOCTH Mapsl, ONPEAEIIEMOE YKCIIEPUMEHTAIBHO B 3aBUCHMOCTH OT YaCTOT-
HOTO JHana3oHa MoMeX;

W,» G, — PACCTOSHHA MEXY NPOBONAMH, ABIAIOMMMHACA HCTOYHHKAMH
MOMEX WM HX PELENTOPaMH.
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4. SHepreTM4eCKMEe BO3MYLLEHWA W CNocobbl UX HeWTpanmsauuu B CBY-npueMHuKax

PaccmoTtpenue Tabn. 1 moka3sIBaeT, YTO HAMIYYILIHE PE3yabTaThl ociadie-
HHA IIOMEX B PELENTOpax JAeT UX SKpaHHpoBaHue. IIpu 3TOM ueM BhIIIE Ya-
CTOTa MOMexH, TeM 3¢ dexTHBHEe SKpaHUPOBAaHUE BCIICICTBHE MaJIOi ITyOUHE!
TIPOHHKHOBEHHU 3JIEKTPOMArHUTHOT'O 1I0J1s1 IIOMEXH Ha panuonpueMHuK. Hanu-
YHe B KOHCTPYKUHAX PaiHOIIPHEMHHKA OTBEPCTHUH, IIOKOB, 3330POB U T.II. CHH-
xaeT 3¢ dexTUuBHOCTh SkpaHupoBaHua. Ha BEICOKHX YacToTax, KOra pa3sMephl
9KpPaHOB COM3MEPUMBI C JUIMHOH BOJHBI, MOTYT BO3HHKATh COOCTBEHHBIE 00B-
€MHBIE PE30HAHCHI, BO30YK/1aeMbI€ BHENTHUM II0JIEM IIOMEXH YE€PE3 OTBEPCTHSA
M 3a30pHI, YTO PE3KO CHIDKAET KaYeCTBO 3KpaHUpoBaHus. B mponecce KOHCTpY-
HpOBaHM1 HEOOXOAUMO CIEIHUTH, YTOOBI 3TEKTPUIECCKUE Pa3MEPHl OTBEPCTHH,
3a30pOB, JIIOKOB HE MOIJIM OBITH IE/ICBHIMH aHTEHHAMH JUIS BO3MOKHOTO IIPO-
XOXKAEHHA IOMEX OT OJIM3KO PACIIONIOKEHHBIX B3aUMOJEHCTBYIOIUX CPEACTB.

Takum o6pa3oM, TpeGOBaHMA K SJIEKTPOTE€PMETHYHOCTH YCTPOWCTB,
ocobenno CBY-npuemnukoB PJIC, nomxHB! OBHITH CKOPPEKTHPOBaHBI B 3a-
BHCHMOCTH OT PEaJbHO Pa3MENIAEMBIX B HEMOCPEICTBEHHOH ONHM30CTH K pa-
JHOJIOKALIMOHHBIM CTaHIMAM JAPYTHX IIOCTOSHHO JEHCTBYIOIIUX CpPEACTB,
HOTEHIHAIEHO SBISIOIUXCS HCTOYHUKAMH HHIYCTPHAIBHBIX TIOMEX.

JlpyruM THIIOM HENpeAHaMEPEHHBIX WHIYCTPHAIBHBIX ITOMEX SBIIIOT-
cs1 IOMEXH, IPOHUKAIOMIUE B PAJUONPUEMHHK 33 CUET KOHAYKTHBHBIX CBS3CH
COBMECTHO DaCIIOJIOKEHHBIX YCTpoiicTB. 3amaun pa3paboTymka — KOHTPOJIb
TIPOBOAHHKOBBIX M (PUACPHBIX CBS3EH C COCEAHUMHU OJIOKaMH, HEAOITYIEHHE
KOHITYKTHBHBIX, TaJIbBAHHYECKHX CBS3el, BBI3BaHHBIX Je(eKTaMH H30JAIMI
MIPOBOHHUKOB MJIM HAJIMYKEM OOIIMX Iened 3a3emieHus. B nocneanem cirydae
MpOTEKaHUE TOKOB B OJHOH U3 LENEH CO34aeT HAaNPsHKEHHE HA COTIPOTHBIICHHH
3a3eMJIeHUs. R, M COOTBETCTBYIOIMH TOK B LenH penentopa. [lomexu moryt
HAaBOJHUTHCSA B COEAUHUTENBHBIX IPOBOJHUKAX BHOCUMBIM 3JIEKTPOMArHUTHBIM
nonem. IIpu 5ToM ypoBeHB CBS3HM 3aBUCHUT OT COOTHOILEHHS BOJTHOBBIX COIIPO-
THBJICHHH HCTOYHUKA ¥ Harpy3KH, a TAKXKE JUIMHBI UX B3aUMOJEHCTBHU.

CHIKEHHE YPOBHEH H3Ty4aeMbIX H KOHAYKTUBHBIX HHIYCTPHAIBHBIX IIO-
MEX M YMEHBIICHHE BoCcHpUUMYHMBOCTH PII K HUM OIIpENENeHBl PAAOM CTaH-
IApTHHIX TpeOoBaHU K anmaparype, B KOTOPHIX 3aMKCHPOBAHBI JAOITYCTHMEBIE
YPOBHHU NIOMEX U CTENECHb BOCIPHHMYNBOCTH PAJAHONPUEMHHKOB K MOAOOHBIM
BO3ICHCTBUAM.

* JIpennaMepeHHbIe HIIN CJIy4YaiiHbie TOMEXH COBMECTHO
HefiCTBYIOIINX CPEACTB

IIpennamepeHHas moMexa — CO3JaHHOE IIPOTHBOCTOSIIEH CTOPOHOH IO-
MexoBoe BozaeicTeue Ha PJIC, yxymmaromee pe3yIbTaTHBHOCTD BBITIOTHEHHSA
PanvoNOKAaMOHHEIM CPEJCTBOM IOCTaBIICHHBIX 3axad. Ilo moTeHLManIpHOMY
BO3ICHCTBHIO K paccMaTpUBacMOMY BHAY IIOMEX MOXHO OTHECTH Ciydaid-
HBIE COBMECTHEIE MOMEXOBBIE aeiicTeus apyrux PJIC, Haxomsummxcs BHYTpH
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JIOKaJIbHBIX TEPPUTOPHAIBHBIX I'PYIIIHPOBOK, BHIMOIHAIOMNX ONpEIEICHHEBIC
3agagn. 3amura PJIC oT mpeaHaMEpeHHBIX ITOMEX WIIM IOMeX OT COBMECTHO
JIEHCTBYIOIUX CPENCTB JOCTHIaeTCsl MPOCTPAaHCTBEHHOM, MOJPH3ALMOHHOM,
YaCTOTHOM, BPEMEHHOH, aMILTUTYIHOH, (a3oBOH, CTPYKTypHOH, (yHKIHO-
HaJIBHOHM WK Ipyrod KoMOMHMpoOBaHHOH cenekuuei curHanoB PJIC Ha done
JNEHCTBYIOMUX MOMEXOBBIX CHrHaI0B. CyIlecTBYET psifi paaHONOKalMOHHBIX
METOJ0B OYHMIICHHS CHTHAIOB OT MoMex. OHaKO MEpaMU CHIKEHUS BHEITHUX
IpeTHAMEPEHHBIX HIH COBMECTHEIX HETIPETHAMEPEHHBIX IIOMEXOBBIX NEHCTBHH
npyrux PJIC B ananorosoit yactu CBU-npueMHHKa B OCHOBHOM SIBIISIIOTCS
(GunbTpanus 10 BXOLY ¥ BCIIOMOTaTENbHBIM KOHTPOJBHBIM LIEMSAM, 3KPaHHPO-
BaHHE BHYTPEHHHX YCTPOWCTB, yIydYIUECHHE TEXHOJOTHM MOHTaXa M 3a3eMIile-
Huil. HekoTopbie MephI 3aIUTHI NIpeACTaBIeHH B [5], [6].

B nemom pemreHre npo6IeMs! 3aIUTHL OT IPEJHAMEPEHHBIX, B TOM YHC-
JIe MaCKHpPYIOIIUX, IOMEX OCIIOXKHSAETCS OrPAaHHUYEHHOCTHIO BBHIOpAaHHOIO 4a-
CTOTHOTO CIHEKTpa, HEpaBHOMEPHOCTBHIO €ro MHCIOJB30BAHHUI, TEXHHYECKHM
HECOBEPIICHCTBOM AaHTEHHBIX YCTPOMCTB, IOBBIIIEHHEM YYBCTBHTEIBHOCTH
MIPUEMHUKOB, BO3PACTAIONIMM YPOBHEM H PAaCIIMPEHHBIM IHANIa30HOM H3IIyde-
HUH TIOMEXOBBIX CPEACTB.

BosneiicTeue u3MeHAIOMEHCS M0 CWIE IIOMEXH B 110JI0CE NPO3PavHOCTH
a”anorosoro CBU-npueMHuKa MOXHO pa3/elIuTh Ha TPH CTaJHH:

— B JIMHEHHOH 0061acTH THHAMHUYECKOTO AHUAaNa30Ha YCHIICHHS BO3SMOXKHBI
YXYHAIIEHUE YyBCTBUTEIBHOCTH NPHEMHHMKAa M HMCKAXCHHE CHIHAJIOB,
HaXOJSAIIMXCS BOIU3H, 32 CUET HHEPIHOHHOCTH CXEMHBIX LETIEH;

— 00JacTh HEMTUHEHHOCTH MpUEMa XapaKTEPU3YETCs CHIbHBIMU HCKaXe-
HUAMH ¥ YMEHBIICHHEM aMIUTUTYIb] IPHHAMAEMBIX CHTHAJIOB BILIOTH
JI0 X UCYE3HOBEHU;

— BO3ICHCTBHE SHEPreTHYECKH CHJIBHOTO CHIHANA, IPEBBIMIAOIIETO
3NIEKTPUIECKYIO MPOYHOCTh BXOJHBIX DJIEMEHTOB, 3aKaHUMBAETCS 3a-
rpyOneHHeM U qaxke HX BBIXOIOM U3 CTPOS.

Yrobsl ycremno GyHKIMOHHPOBATh B YCIOBHAX OONBOIOr0 KOJIMYECTBA
3JIEKTPOMATHUTHBIX TOMeX, aHanorosblii CBU-nipueMHuK nopkeH oOnmamath
JNIEKTPONPOYHOCTHIO, BOBMOKHOCTHIO 3 ()EKTUBHOIO NONABICHHUS TOMEXOBBIX
CUTHAJIOB, IOCTYIHMBIIKX MO 3€pKaJbHBIM, HHTEPMOLYIALMOHHBIM, TOOOYHBIM
U JAPYTHM KaHajiaM, a TaKKe IOIAaBITMX HMHBIMH ITyTSMH 332 CYET YXYAIICHHUS
SKPaHHPOBKH, HEKAUECTBEHHOT'O 3a3¢MJICHHS CXEMHBIX LIETIeH IPHEMa U yTIpaB-
JICHH, POXO0XKICHHA 110 TETEPOAUHHBIM PAaCIIPEACTUTENIM U T. 1.

Tak Kak nonajgaHue CHJIBHBIX SHepreTuueckux nomex B CBU-npuemHuk
MPOUCXOJUT HPEUMYINECTBEHHO B PE3yNbTaTe My3NIbHBIX BO3IEHCTBHI Kak
IPOTHUBHHKA Yepe3 MPOCTPAHCTBO, TaK U OOJBIIOro YHClia COBMECTHO pado-
taroumx PJIC Ha 3ananHOH TeppuTOpHM, NpHU pa3pabOoTKe NPHEMHHKA PEKO-
MEHIYETCA:
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4. 3HepreTU4eCK1e BO3MYLLEHWUA U CNocobbl ux HelTpanusauuu B CBY-npremMHuKax

obecrneduTs BBIIONHEHHE TpeboBaHuil Kk xapakrepuctukam OMC B co-
orBerctBud ¢ I'OCT wmimm 3apyOexxHBIMH CTaHOapTaMH (HampHUMep,
MIL STD-461E, MIL STD-469) B ycnoBHAX OIpPEAEICHHBIX OrpaHu-
YUTENbHBIX 3334,

MPOBECTH MPaBWIBHBIH BEIOOP CXEMHOI0 MOCTPOEHUs NpUeMHHUKa (pa-
604uX, pe3EpPBHBIX YACTOT, JACTOT 'eTEPOAUHOB, 3HAYCHUH HOMUHAJIOB
MPOMEXYTOUHBIX YaCTOT, CEJIEKTHBHBIX JIEMEHTOB U cxeM OII3Y, obe-
CIEYHBAIOIINX MUHUMANBHOE BIUSIHHE IIOMEX B HIHPOKOM AHANa3OHE
4acTor);

MPEAYCMOTPETh OPHEHTHPOBOYHYIO pacctaHoBKy PJIC Ha MectHOCTH
(6e3omacHble paccTosuua ot apyrux PJIC, oGecmeunBaromue THHEH-
HBIH peXHMM HX PaboTHl IO OCHOBHOH IMarpaMMe HampaBJIEHHOCTH
AHTEHHBI, OOKOBBIM M 3aJIHHM JIENeCTKaM H T. 1.);

npH  (GUKCUPOBAHHBIX YaCTOTHO-TEPPUTOPHANIBHBIX PACTIOJOKEHHAX
PJIC ompenenuts Ge30macHbIi ypOBEHb BIHAHHSA CHEKTPAJbHBIX CO-
CTaBJIAIOMMX CUTHAIOB NpoTuBocToAmux PJIC, a Taoke nqpyrue xapak-

TEpHbIE TPeOOBaHUA.

Tabmuna 2

Tpe6oBaHus K pa3THYHLIM 3JEeMEHTAaM JIEKTPOCXeM
MHOroxanaiabHoro CBU-npuemanka

JJIeMeHT IEKTPOCXeMbI
MHOTOKaAHAJILHOIO
CBY-npreMHHKa

Jlono/IHHTEIbHbIE TPEOOBaHHS,
yJay4iajolue nejieHralHoHHbIe XapakTepuctuku PJIC
H MIOMEX03aIHIIeHHOCTh

Bxonnsle TpakThI
pHeMa-Tniepeayu

MuHuMaibHBIH pa3bpoc rpynnoBoii ckopoctd OMB
MEX Iy BOJHOBOAHBIMM KaHanamu CBU-npuemMHnka
(obecriedeHHE paBEHCTBA MIEKTPHYECKHUX JIHH

Y HMIICIAHCOB KaHAJIOB)

BxoaHoe 3ammTHOE

ITomaBneHue CHrHAJIOB BHE MONOCH pabodero npueMa

YCTPOHCTBO (Ha 3epKaNBHBIX M APYTHX MOOOYHBIX YaCTOTaX)
— AUX B pacIIMpPeHHOM NONOCE 9acToT, BKmoya f,, 2f, u ap.
— YpoBeHb ¥ pacnpeieNieHUe 110 YaCTOTaM OT fp

CBY MY HH3KOYaCTOTHHIX OIyMOB B 3aBUCHMOCTH OT MOIHOCTH

BXOJHOTO CHrHajia Beinie 10~° BT B Ananasone
JIOIUICPOBCKHX LIyMOB

Mognyns nepBoit
MPOMEXYTOYHOM YaCTOTHI

— Tpe6oBaHus 3aMMTH OT CTATHYECKOTO JIEKTPHYECTBA.
— Bennuune! nonasnenui f,, f, u ap. )

— OTCyTCTBHE MECTHBIX NTAPa3UTHBIX BO30OYKACHHUH.

— Tpe6GoBaHHA SKPaHUPOBKH, 3a3€MJICHHA U T. 1.

Monyns BTopoit
HOPOMEXYTOYHOIH YaCTOTHI

Amnanornyssie TpeOoOBaHHS

JIunanu nepexaun
CHI'HaJIOB

C BpamIaloIMHMHUCS
COEMHEHHAMHU

— JlomycTiMasi cieKTpajibHasi MOIHOCTb HaBEICHUS
HHM3KOYaCTOTHBIX IIYMOB OT BPAIIEHUS COSAUHEHUIT
JIMHHUI nepeaayy.

— OKpaHHpOBKa
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ITpennaraemslii BbINIE KOMIUIEKC MEP CYILECTBEHHO MOBBICHT 3((eKTHB-
HOCTh BBINIOJIHEHHS COBMECTHHIX 3amay MHorodyskiuoHanpHeix PJIC, oco-
O6EHHO B JIOKANBHBIX IPYNIIHPOBKax. B Tabn. 2 mosineMeHTHO mpemiararorcs
JOTOJIHUTENbHBIE TPEOOBaHHA K y3/IaM JHama30HHBIX aHanoropeix CBU-npu-
€MHHKOB, YIydIIalomue NOMEX03alHUIeHHocTh, OMC H NeneHrauioHHBIE
XapaKTEpPUCTHKH MOHOUMITYIECHBIX PJIC.

IIpemnoxeHHble NONONHUTENBHBIE TPEOOBaHUA CIEAYET YYHTHIBAThH
B Haudaie pa3pabOTKH, TaK KaK IIPH €€ 3aBEPHICHHH BHIOOP BO3MOXKHBEIX MEp
6OpEOBI ¢ MOMEXaMH PE3KO COKpAIAETCs, YTO IPHBOAUT K HEOOXOAUMOCTH
nepepaboTKHU anmaparypebl.

5. 0COBEHHOCTU NOCTPOEHUA
AWANA30HHBIX CBY-NMPUEMHUKOB MPJIC C ®AP U ADAP

CoBpeMeHHble MHOTOQYHKIMOHAIBHBIE PAIHONOKAOHHBIE CHCTEMBI —
3TO aKTHBHHIE CPEICTBA, HCHONB3YIOIHE HHpOpMaIHIo oOHApYKEHHS, OMO-
3HaBaHUs, GUKCAIMH LENH OT PaJHOCUTHATOB, (OPMUPYEMBIX MEPEaTIAKOM
U HaNpaBJIIEMBIX aHTCHHOH B 3alaHHBIC TOYKH HMPOCTPAHCTBA, C LIENBIO MPH-
eMa U 00pabOTKH OTPaKEHHBIX CHTHAJIOB M MOJYYEeHHSA TPeOYeMBIX JaHHBIX
JUIA IOAABIICHUS BO3JEHCTBUI MPOTHBHUKA HIIH €r0 YHHYTOXXEHHUSA PAKETHBIM
opyxueM. B cooTBeTcTBHH C HaHHBIMH TpeOGOBaHIAMH AuanaszoHHele MPJIC,
paboTalolHe B COCTaBE BOCHHBIX IPYNIHPOBOK, JOMKHBI (YHKIHOHUPOBATDH
B JOCTaTOYHO NIMPOKOM 33JaHHOM YacCTOTHOM JAHANa3oHE COBMECTHOrO Iei-
CTBMS, OBITH 00OPYNOBaHHBIMH 3aIUTON BXOJOB OT NPOHHKAIOMIUX CHTHAIOB
nepenaTInka M ONMmwKallInX OTPaXKeHHUH, OCyIeCTBIATE ynpasienue /] ycu-
JICHUS CHUTHAJIOB, NOJABJICHUE NPEIHAMEPEHHBIX H HENMPEIHAMEPEHHBIX MO-
MEX, MOCTYNIAIONIAX 110 GOKOBEIM JIENIECTKaM D aHTEHHBI WU MO 3€PKaTbHBEIM
U APYTHM BHETIOJIOCHBIM KaHAJIaM TIpHEMa, NOIyCKaTh OBICTPYIO 3JIeKTpude-
CKYIO IIEPECTPOHKY IO YacTOTE. OTH U APYTHE U 3a/1a4H BHIIOJHAKOTCS MHOTO-
KaHanbHbIM CBY-pHEMHHUKOM, BXOJAIINAM B PaJHOJIOKATOP.

YcnoBus pabotsl Takux CBU-npHEMHHKOB OAPa3yMEBalOT COOTBETCTBUE
psny criendbHIeCKHX TpeOOBaHHH K €ro (yHKIHOHAIBHBIM XapaKTEpPHCTHKAM
B IIEJIOM, a TAK)KE K €T0 COCTABHBIM YaCTSM.

INpennaraemas GpyHKIHOHAIBHASA CXEMa AHTEHHOTO NPHEMO-TIEpENAlOLIe-
ro nocta MPJIC npexncrasneHa Ha puc. 1.

B takux PJIC, ucnonssyrommux OAP, B G0ONBMIHUHCTBE CIyIacB MOIHOCTh
NEPEaTINKa, MOCTYMHUBINAA C MEPEJAIOIIETO PYNoOpa, YaCTHYHO OTPaKaeTCs
OT 3JIEMEHTOB O0JIyJaTeNs M BHIXOJHOrO PacKpeiBa $Ha3upOBaHHON PemICTKH
Y TIPH OIIPERENICHHBIX MONOKEHUAX JTyda BOIH3H HOPMAIIH K €€ PacKpHIBY (o-
KyCHpyeTCsl B IPUEMHBIH PyTIOp HHOT A 3HAYUTENFHON BEMUYHUHEL. MomHOCTH
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B ADAP cymmupyIoTcs IpyruM croco0oM. 3aech ¢ BeIxoa B anteHHe MIITY
KBaZpaHTHO# pemerku (B komudectse >10000 mT.) mpoucXoAuT mepenada
€ANHHYHBIX MOILIHOCTEH B IIPHEMHBIH KBaJpYyNONbHBIH PyNop, IIe OHH CyM-
mupytorcs. IlepedncnenHsle 00CTOATENBCTBA, @ TAKKE CHIBHBIE OTPAXEHHSA OT
MECTHBIX IPEIMETOB OOYCIIOBIUBAIOT IOBHIMCHHBIE TpeOOBaHUA K 3JIEKTPO-
npouynoctd CBY-npueMHHKa, TO €CTh HEOOXOMMMOCTh IIOCTAHOBKH CIEIHa-
JHM3UPOBAaHHOIO 3aI[UTHOro ycrTpoiicrsa Ha Bxoxe MIIIY ananoroBoi wactu
CBY-npueMHuKa.

B BricokonorenuansHbix MPJIC B 3aBHCHMOCTH OT pexuMa paboTsI MO-
I'YT UCIIOJIb30BaThCS PA3HOTHITHHIE 30HIUPYIOLIME CUTHATIBI C H3MEHAIOIUMUCS
JUTATENIBHOCTAMH HMMITYJIbCOB M 4aCTOTaMH ITOBTOPEHMH, B TOM YHCJIE KBa3u-
HETPEPHIBHBII ¢ H3MeHsIomIekcs (a3oii U nadegHbli pexxumel. [loaToMy, moMu-
MO MOBBINIEHHS TpeOoBaHHH K anexrponpouyHocTH CBU-npueMHnKa, JODKHEI
obecrieauBaThCs:

— Majoe BpeMs BOCCTaHOBJICHHUS;

— BBICOKAs IMHEHHOCTH €r0 AMHAMHIECKOH XapaKTEPUCTHKH.

Beicokas muHeitHocTh JIJI HeoOxomMMa AJIsI COXPAaHEHHS YBEPEHHOTO
IpHeMa PaaHONOKAIMOHHBIX CHTHAJIOB B IAay3aX H3JIy9aeMBIX HMITYJIBCHBIX
WIM MaY€YHBIX KOAUPYEMBIX CHTHAJIOB IIOCIE CHIIBHBIX Bo3aekcTsuil. Ilpu
9TOM BpEMA BOCCTAHOBICHHS YyBCTBUTENsHOCTH CBU-NpHEMHHKA NOIDKHO
OBITH IpeneNnbHO MabiM (Meree 10—15 He).

Jus obecrniedeHHs BBICOKOH TOYHOCTH H3MEPEHHMH KOOPIWHAT LeENeH
U HaBOAMMBIX HAa HUX PaKeT HEOOXOAMMa CTaOMIBHOCTD IPOJOIDKHTENEHOCTH
W YCHOBH IOMEX, 3HAYCHHH KPYTH3HBI MEJICHIallMOHHOH XapaKTEepHCTHKU
MonouMIyibcHO#M PJIC, yTO 00YCITOBIHBAET JKECTKUE TPEOOBaHHSA K CTAOMIIB-
HOCTH K03 ($HUHEHTOB Nepeadd U pa3HOCTH (a3 CHTHAIOB B MOHOUMITYJIb-
cHbIx kaHanax CBY-npueMHuKa.

Jii paboThl B cOCTaBe TIpYIIIMPOBKH MOJDKHBI OBITH OOecreueHbl
3JIEKTPOMAarHUTHas COBMECTHMOCTh M IoMexosamuTa pasnuyuasix MPJIC, uro
TpeOyeT 3HAYUTENHFHOIO MOJABIICHHUA CUTHATIOB 3€pKaJIbHBIX, TIOOOYHBIX U APY-
rux napa3utHbix 9actot B CBU-mpuemnnke. Kpome toro, kaxnas PJIC gomk-
Ha UMeTh PaCIIMPEHHBIH pabounii Hana3oH 9acTOT H BO3MOXKHOCTH OBICTPOro
IepexoJia Ha 3alacHble 4acTOThI, YTOOBI YHTH M3 IOMEXOBOro ydactka. i
obecrneueHUs HEOOXOJUMBIX YCIIOBHI BXoaHas mojoca yacroT CBU-npueMHuka
JOJDKHA OBITH pacmiMpeHa. 31eCh NPHCYTCTBYET HEKOTOPOE MPOTHBOPEUHE 3aK0-
HOMEPHOCTH, 3aKJIIOYAIOIIENCs B TOM, YTO JIyYlIUM PafHONOKAMOHHBIM IIPH-
€MHHKOM CUHTAETCS TOT, KOTOPHIH 006/1a1aeT NIMPUHOH OJIOCH], COTIACOBAHHOM
CO CIEKTpOM HpHHHMaeMoro curHana. Korma BxonHas mojoca NmpoIyCKaHHS
6oJee MIMPOKas, CYLIECTBYET OMACHOCTh OZHOBPEMEHHOTO IPHEMA HECKONIb-
KUX MMapasUTHBIX CHUTHAIOB, OTCTPOEHHBIX IpPYT OT Apyra mo 4acroTe, KOTo-
phle YCWIHBAIOTCSA BXOXHBIM MIMPOKOIOJIOCHBIM yCHIMTENeM. bonee cunpHbe
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5. Ocob6eHHOCTY NOCTPoeHUA AuanasoHHbx CBY-npuemHrkos MPJIC ¢ AP n AQOAP

CHTHAJIBI U3 3TOTO KPyra MOTYT BBI3BAaTh NEPETPY3KY BXOMHOTO YCHJIHTENIS H,
COOTBETCTBEHHO, YMEHBIIHTH JIJI IpHeMa BILTOTh 10 MCYE3HOBEHHS JIMHEHHBIX
curHainoB. Cnemyrouuii 3a BXoaHbIM ManourymsanmM CBY-ycuimnreneM nepsoli
CMECHTENb CUTHAJIOB, SIBJIACH HENWHEHHBIM JJIEMEHTOM, CO3AeT Pa3lIHYHbIC
KOMOHMHAMH 4acTOT BO3AEHCTBYIOUIMX CUTHAIOB. JJUHAMHYIECKUH Hamna3oH 3a
CYET NPEAbIIYHIET0 YCHICHHS CUTHATIOB OyzneT cHikaTthesl. Kpome Toro, 6yayT
CO3/1aHBl CHT'HAJbl HA KOMOMHAIIMOHHBIX YacCTOTAX, 4acTh U3 KOTOPBIX MOMKET
nath 4actotrsl, kpatHeie ITU. Ilepeuncnennsie mpeoOpa3oBaHus yXyAumar 00-
myto gyscTurensHocTs CBU-npremunka. Pemenne mogo6Hoi mpobiaeMst 3a-
KJIFOYA€eTCs B CBEpXOBICTPOM H3MEHEHHH Hecyeit yacToTsl PJIC u pacmmpennu
JUHaMHYecKoro auanasona ycwieHus CBU-npueMHuka. OmbIT dKCILTyaTaluu
OTEYECTBEHHBIX quama3oHHBIX PJIC caHTHMETpPOBOro AMama3oHa IOKa3bIBAeT,
9TO peayibHasd MCHOBEHHas BXonHas nonoca CBY-mpueMHMKa JOIDKHA COCTaB-
ssTh 200-500 MI'tx npu pabouem guanmazone PJIC ot 1000 MI'y u BeIe.

Takum o06pasoM, HpH (GYHKIHOHAIFHOM INPOCKTHPOBAHHM KaHAJIOB
CBUY-npueMHHKa B Hadane pa3pabOTKH JODKHBI YYHUTHIBATBCSA Pa3IH4HBIE,
HHOT'/Ia XECTKUe TpeOOBaHUA K XapaKTEPUCTUKaM IIPUEMHHKA H €TO Y3JIOB:

» BxozxHele CBY-TpakThl M IaCCHUBHBIE Y37IB! JODKHB UMETH MHHHMAIIb-
HBIE MOTEPH, NOCTATOYHYIO 3NEKTPHYECKYIO0 NPOYHOCTh. KaHamsl MOHOHM-
mynbcHo#t PJIC, coOTBETCTBYIOIMME HAKIOHHOW U YITIOMECTHOH MIIOCKOCTIM
MEJICHralliK, JOJDKHBI MMETh PaBHYIO PasHOCTh Pa3sHOCTEH SIEKTPHYECKHX
IUIMH TeTepOAUHHBIX H CUTHAIBHBIX TPAKTOB;

* YCTPOHCTBA 3allMTHl ¥ JUHAMHUYECKOIO YIPABJICHUSA CUTHAIAMHU JOJDK-
HBl 00nafaTh NIMPOKHM IHaNa30HOM paboTHl, BBHICOKUM OBICTPOICHCTBHEM,
MaJIbIMH IOTEPSMH, 00ecrieynBaTh HEOOXOAUMYIO pa3Bsa3Ky BxogoB CBY-npu-
€MHHKA OT IPOHUKAIOIUX CUI'HAJIOB ITEpelaTIHKa;

« pxoaHoit MIITY nomken oOecrieunBaTh:

— HE0OXOIAMMYIO IEKTPUYECKYIO IPOYHOCTH,

— OBICTpHIif IEPEX0/] B PEXKHMBI IIPHEM — IIEPEAAYay,

— HH3KHE YPOBHH TEIUIOBBIX M HU3KOYACTOTHBIX AOIUIEPOBCKHUX IIYMOB,
— wmpokuii JIJ] mpuHUMaeMbIX CUTHAJIOB;

* (opMUpOBaTENH BXOAHOH MOJIOCH JOIDKHBI 0O€CIIeYHBaTh H30HpaTEb-
HOCTb B IIMPOKOM JHAaIa30HE 3aaHHBIX 9aCTOT, CTAOWIPHOCTH UMIIEJAHCOB;

* YCTPOWCTBO IMOAABIEHUA 3€PKaJIbHBIX U IOOOYHBIX KAaHAIOB JOJDKHO
OCYyLIECTBIAITH TpebyeMoe ocnabiieHHe CHTHAJIOB 3€PKANBHBIX M IOOOYHBIX
9acToT;

* mpeoOpa3oBaTENH YaCTOTHI JOJDKHEI 00ECIIeunBaTh Mable KOMOHHAILH-
OHHBIE HCKXXEHHUS ¥ BBICOKHH K03()(dHIHEHT Tpeo6pa3oBaHus;

* mpenBapuTenbHBI yermrens ITU u cornacyroumye yCTpoHCTBa JOIDK-
HBl TOANCPKUBATH JOCTATOYHHIH YPOBEHb BBHIXOZHON MOIMHOCTH CHTHAJIOB
4 TpeOyeMyI0 JTHHEHHOCTD;
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* YCTPOWCTBO pacIpeaesiCHUs I'eTepOJUHHBIX CHTHAIOB HOJDKHO obecie-
YHBATh JOCTATOYHYIO IKPAaHUPOBKY, COIJIACOBAHHE TPAaKTOB U MANIYIO
HOTPEIIHOCTH IIPH AEICHUH CUI'HAJIOB 110 IOTpeOUTENIM;

* y31Bl YIpaBJIeHHA PEXUMaMH paboThl JOIDKHBI CO3AaBaTh YCIOBUSA VIS
MUHHMATbHOM HHEPIIUOHHOCTH LIETIEH ¥ OTCYTCTBUSA IIapa3UTHOTO BIIH-
SIHUS Ha paboyHe e MPHEMHHKA,;

* aBTOKOMIIGHCATODPBI NMOMEX JOJDKHBI NOJIEPKHUBATh 3a[JaHHBI YPOBEHb
MOZIABJIEHUs IIOMEX NMPOTHBHUKA IO OOKOBHIM JIENECTKAM IHArpaMMEI
HaIpPaBICHHOCTH aHTEHHB! U MUHHMAJIBHOE BPEMS JUTS MX KOMIICHCAIIUM;

* ammapaTypa KOHTpOJIA HOJDKHA obecnednBars GyHKIMOHAIBHBIN aBTO-
MAaTH3HPOBAHHBIA KOHTPOJIb NPUEMHHKA B COCTABE AHTEHHOrO IMOCTA,
a TalOKE PerJIaMEHTHBIH KOHTPOJIb €70 OCHOBHBIX IIapaMEeTPOB;

* HMCTOYHMKH ITUTAHUA JODKHBI OBITH CTAOMIN3HPOBAHBI M UMETh MaIbIH
YPOBEHb ITyJIbCALHH.

W3 nepeuncneHHOro Habopa XxapaKkTepUCTHK B MEPBYIO OYepeab JOJDKHEI

OBITH YUTEHBI KIIIOYEBBIE TPEOOBaHHUA.

Eme B 90-x rogax XX Beka amepukanckue ydensle [[. bapron u K. Xumn
[4] cunTanu, 9TO OCHOBOMOJNIATAIOIUMH TEHICHI[USIMH Pa3BUTHS Pa{HOIOKAIIH-~
OHHOM TEXHHKH JOJDKHBI OBITH:

— MOBBILEHHE OMEXO3aIUIEHHOCTH;

— YCTpaHCHHE MEIIAIOMMX CHTHAJIOB, TO €CTh pab0Ta C YHCTHIMH CIIEK-

TpaMH pab0YHX CUTHAJIOB;

— peayH3alus YCTPOHUCTB B HOBBIX JHANa30HaX BOJH.

K 6a30BBIM HanpaBIEeHUAM Pa3BUTUA PAAHOTIOKALHOHHON TEXHUKH TaKKe
MOXHO OTHECTH 00€eCIIeYeHHUE SHEPreTHIECKOM CaMO3aIIUTHI U CBEpXOBICTPOro
BOCCTaHOBJICHHS.

IlepBhie ycTpoHCTBa CaMO3aLIMTHl B BUAE IPOMO3IKHX PA3pSIHBIX Y3IIOB
OJIOKMPOBKM MAarHeTpOHa IepefaTduKa M 3alUTHl NMPUEMHHUKOB OBLTH HEXO-
cratoudo dddexTuBHEl. B mocnexnue necATwieTHs pa3paboTaHB! BXOJHBIE
YCTpOHCTBa, OOECIICYMBAIONIME BHICOKYIO SJIEKTPHUYECKYIO 3aIUTY BXO0Za
CBY-npueMHHKa C MaibIM K03(GdHIHEHTOM NIyMa, IIPH 3TOM COOTBETCTBYIO-
mye pAgy APYTHX COMyTCTBYIOIMX TpeboBaHuil. Takue ycrtpoiicTBa, paccym-
TaHHBIE Ha BHICOKYI0O KOMMYTHPYEMYIO IaJalOIIyl0 MOIIHOCTb (KHJIOBATTHI
HMITYJI6CHOH, COTHHM BaTT CpPEIHEH), HODKHBI OXHOBPEMEHHO YIOBIETBOPATH
Tpe6OBaHUAM 110 GBICTPONEHCTBHIO (T4, HC), Honoce mporyckanus (Af, MI'm),
pasBs3Ke (Ppm, ab) u MuHMMyMy BHOCHMBIX TOTephb (P, nb). CoBMmemenne
BCeX TpeOOBaHUI IPUBOIIIIO K 3HAYHTEIIFHOMY YCIOKHEHHIO CXEM 3allUTHBIX
ycrpo#icT (3Y) 1 yBENHYEHHIO BHOCHMBIX OTepb. K TAKUM cXeMaM MOXKHO OT-
HeCTH pa3paboTku 3Y Ha OCHOBE MHOT'OJHOJHON PE30HAHCHOMU PEIIETKH B BOJI-
HOBOJHOM CEYEHHH, PAaBHOMEPHO PacIipele/IOMEH SIEKTPUYECKYIO Harpy3Ky
MEXIy KOMMYTHPYEMBIMH JHOJAMHU, YTO MOXET 3aMETHO MOBBICHTH €€ JIEKTPHU-
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9ecKylo Mpo4HocTh [6]. Tak, HampuMep, pa3paboTaHHOE 3aIMUTHOE YCTPOUCTBO
Ha YeThIpEX KOMMYTHPYEMBIX B IONEPEYHOH IUIOCKOCTH BOJHOBOIA IMOAAX
B CaHTMMETPOBOM JAHAINA30HE JaCTOT MMEJO NMpeAelbHb YPOBEHb MTAAIOIIEH
Ha 3V HenpepsIBHO# Bo3neHcTByrome#t MomHoct 140 BT, cooTBeTCTBEHHO,
umIyIsCHOH 1 kBT npu T, <100 Mkc 1 HadaneHbIx notepsx ~0,8 ab [8].

JpyruM pemieHHeM, MpUMEPOM KOTOPOTO MOXKET CIYXHTh pa3paboTka
BeicokonpouHsbix 3V ¢upmoit EEV Itd «Microwave productsy, sBISIOTCA TIpH-
60pBl KOMOHHHPOBAHHOTO THIIA C OTPAHHYHTENBHON CEKIMEH, HTHATPOHHBIM
U IUIa3MEHHBIM pa3psaxHUKaMu. JJOCTHIHyTHIE€ pe3yNbTaThl: HPH MOJNOCE IPO-
myckanusa A fnp =800 MI'y melicTByIOMIas UMITYJIBCHAs] MOIHOCTH COCTAaBHJIA
5 kBt (tr, =100 mMxc, 0 =30) npu cpeaneit MomuocTr 250 BT 4 BpeMeHH BoCCTa-
HOBJICHUA T, <0,2 mxc mpu BHOCHMMBIX notepsx 1o 0,6 nb. Cxema CBY — npu-
€MHOT0 KaHaJla, BKIIOYAIOIIET0 JaHHOE 3alIUTHOE yCTpoiicTBo, punsrp CBY,
MaJIOIIyMSINHH YCHINTEINb ¥ IOCHEAYIOUIHE KacKasl, IPEeACTaBlIeHa Ha PUC. 2.
B pexiaMHBIX MaTepHanax coobimaercs, 9To B 3aBUCHMOCTH OT MPOILyCKaeMOH
MOIIHOCTH TpeOyeTcs MpeaBapUTeNbHasi YCTAaHOBKAa BaKyyMHBIX W IIIa3MEH-
HBIX kackazoB 3Y. IIpenMymecTBoO MoJOOHOM CXEMBI 3aKII0YaeTCs B TOM, YTO
npoliecc 3auuThl Takoro 3V cryneHyaTsiil. B nponecce paboTel B3aUMOBIHAIO-
mux PJIC B CHIIBHOM MEHSIOIIEMCS SHEPreTUYECKOM II0JIE H IIPU HapacTaHUH
BEJIMYMHEI BXOLHOH MoutHOCTH 110 800 BT 1 BilIe MocieqoBaTesHO cpabarsl-
BAaIOT OIPAHUYMTEND HIIH Pa3psiIHBIE CEKIMU. TakuM oOpa3oM, B 3aBHCHMOCTH
or OMO B teppuropuansHbix rpynnax PJIC naHHeie 3Y MOXHO NPHUMEHSTH
TIOJIHOCTBIO WITH KaCKaJIHBIMU CEKIIUAMH.

W3 poccuiickux pa3pabOTOK MOXHO OTMETHTh PEKIAMUPYEMbIi GpupMoi
Svetlana Elektropribor joint Stock Company MIIIY ¢ 3amuroii 0T HMITyJIbCOB
60JIBIIIOH MOIIHOCTH B TPEXCAHTUMETPOBOM JHANa30HE BOJH CO CIIEXYIOIHMMH
[apaMeTpaMu:

— moinoca paboyux gactot — 12 %;

— BXOJHAas UMITyJIbCHasi MOIHOCTh — 1,5 kBT (c oxnaxxneHueM), cpenHss

mouHOocTh — 300 BT;

— BXOJHajA UMITYJIbCHast MourHOCTh — 300 BT (6€3 oxnakaeHus), cpeaHss

MOIIHOCTE — 75 Br, k03¢ ¢umnuent mryma — 3 nb;

— ko3 dunment ycunenus — 25 ab;

— BpeMs BoccTaHoBiIeHUA — 0,5 MKc;

— rabaputsr 160 x 60 x 60 MM.

OpHuM U3 BapuaHTOB obecneyeHus camo3amuTel CBU-pueMHUKOB AB-
JsIeTCS IPUMEHEHHE JOCTHXKEHHS POCCHHCKUX Pa3paboTIMKOB — IIEKTPUIECCKH
HNPOYHOTO MaJIONIyMsUIero anekTpocrarnueckoro ycuwnurens (OCY). Bnepseie
B oTeuecTBeHHOH nuteparype C.I1. KanTiokom u FO.A. Bya3suHCKUM npencTaB-
JIeHs! B OTKphITO# nedati ICY, paboraromue Ha GBICTPOH HUKIOTPOHHOH BOJI-
HE IEKTPOHHOTO IT0TOKA 6€3 yCTPOHCTB 3alMTH OT BHEIHHX neperpy3ok [10].
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3CY sBnseTcs 3NEKTPOBaKyyMHEIM TPHOOPOM, B KOTOPOM Mepenada
CBU-cursana B 3JI€KTPOHHBIH IIOTOK, €0 YCHJICHHE U ChEM B BBIXOAHYIO Ha-
Ipy3Ky IMPOHCXOAAT B Pe3yJbTaTe LHUKIOTPOHHOI'O PE30HAHCA IEKTPOHHOIO
MoTOKa W mpuHHMaeMmoro curHana. B 3CY copMupoBaHHBIH 3IEKTPOHHOM
MyIIKOH JIEGHTOYHBIN SJIEKTPOHHBIA MOTOK HMPOXOJHUT 3a30p pe30HATOpa 3ie-
MEHTA CBS3H C IOCTYIHBIIMM B HEro curHaioM. COOTBETCTBEHHO, PE30HATOP,
HACTPOCHHBIH Ha YaCTOTY CHTHaJIa, HAXOMUTCSA B PaCi€THOM (HHKCHPOBaHHOM
MarHUTHOM II0JI€, ONPENEITIOMIEM YaCTOTY HUKJIOTPOHHBIX KOJEOaHHil JJIeK-
TPOHHOTO IoTOKa. Paboune curHaisl 3aJaHHOI 9aCTOTHI B 3a30p€ pe30HaTopa
BO30Y>KAAIOT MONEPEYHOE K IIEKTPOHHOMY ITOTOKY CHHXPOHHO H3MEHSIOIIE-
ecs anekrpudeckoe none. Ecnu gacrora curHanma Omm3ka K IUKJIOTPOHHOM
4acToTe MOTOKa, IMPOUCXOIUT NpeoOpa30OBaHHE SHEPrUH CHTHANA B SHEPrHIO
BpaILleHH JIEKTPOHHOr0 HOTOKa. [Tocne BXOJHOro pe30HaTopa 3MeKTPOHHBbIH
MOTOK IIPOXOJHUT YCHIIUTENbHYIO CEKIHIO, IPEACTABIAIONLYIO COO0H MepHoIH-
YECKYyI0 3JICKTPOCTATHYECKYIO CTPYKTYpY. Y CHIICHHE ITUKJIOTPOHHBIX KoJieOa-
HHH 3JIEKTPOHHOTO IIOTOKA JOCTHraeTCs IPH CHHXPOHU3ALKH UKIOTPOHHOTO
JBIDKEHHUS 3JICKTPOHHOTO IIOTOKA € HOIAMH CTPYKTYphl. DU3HUECKH yCHIEHHE
MPOSIBIIAETCS B 3KCIIOHEHIIHAIBHOM POCTE DHEPrUH MONEPEYHBIX KONeOaHui
3JIEKTPOHOB 32 CUET COOTBETCTBYIOIIETO YMEHBIICHHS SYHEPIHU MPOJOJIBHOTO
JBIDKCHUS JJIEKTPOHOB, ITOJHAS KHHETHYECKAas SJHEPrHs DIEKTPOHOB COXPaHs-
eTcs. B BEIXOJJHOM 3JIEMEHTE CBSA3M YCHJICHHBIH CUIHAI M3 3JEKTPOHHOI'O MO-
TOKa MOCTYTaeT B BBIXOAHYIO Harpy3ky. OTpaGOTaHHBIHA IEKTPOHHBIH ITOTOK
ocenaer Ha Koimekrope DCY. OCY — manomrymsnmiit CBY-ycunurens. Oc-
HOBHBIM HCTOYHHKOM LITyMOB B DCY SBNSIOTCS HIYMBI 3JEKTPOHHOrO MOTOKA,
MIOTEPH BO BXOJHOH JaCTH U PE30HATOPE, KOTOPBIE MOTYT OBITH CHIDKEHBI B 00-
JIACTH 3JIEKTPOHHOM IYIIKH 3a CYET MarHUTHOro notoka. lllymoBas temmepa-

Typa npubopa B 3TOM ClIy4ae
T,.=T,(B/B),

MHH

rae T¢ — usmueckas TeMueparypa karoga (~ 1000 °K);

B_— MHIYKUHs MarHMTHOTO T0NIA B 06J1aCTH KaTo/a;

B — MHJlyKIlMsi MATHHTHOTO TOJIsSt B 06/1ACTH LMKJIOTPOHHOTO PE30HAHCA.

B paspaGateiBaemeix ICY 3nauenue B, /Bp Moxer gocrurats 0,1-0,2, 9ro
ompenenser I, = 100-200 °K.

Ipubop obnamaeT 3HAYUTENHHOH 3IEKTPUYECKOH NMPOYHOCTHIO, TaK KaK
[pH MOCTYIUICHHH Ha BXOAHOM pe3onarop ICY CBU-momuoctu 6onee 1072 Br,
TO €CTh MPEBBIMIAIOMECH MOIIHOCTH 3IEKTPOHHOI0 OTOKA NpHOOpa, NpOXos-
ILIETO Yepe3 TOT JKE PE30HATOP, IECKTPOHHBIH TOTOK PacChINAeTCs M OCEqaeT Ha
BXOJHOM pe3oHaTope. CBs3b CHIHaNa C BHIXOAOM Ipekpamaercs (ocnadiaeHue
6onee 60 gb). Tak kak koaddumuent crosueit Bonusl (KCB) Bxona pe3oHarto-
pa pe3sko yBenuuuBaercsa g0 20-30, obecneunBaercs orpaxenue 6onee 90 %
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nmocrynarooniei MonrHocTi. Takum 06pa3oM, B eIHHOM IpUOOpe OCyTIECTBIIS-
I0TCS 3a0IMTa mocienyomux aneMenToB CBU-npueMHuKa, ceneknus, obecrie-
YHBAIOIIAs TIOAABICHHE CHTHAJIOB 3€PKAJbHBIX YaCTOT Ha BeNMW4uHy >60 nb
U YCHJICHHE Pab0YHX CHI'HAIOB C MAIBIM KO3 (GHIUEHTOM IIIyMa.

B mocneaHee BpeMs B KaueCTBE BXOJHBIX YCTPOHCTB IENEHTaIlHOH-
HBIX W KOMIICHCAlMOHHBIX KaHatoB CBU-pHEMHHKOB HCHONB3YIOTCA
3NEKTPOCTATHYECCKHE KOMILIeKcHpoBaHHbIe ycrnurent (QCKY) n nuxioTonHO-
3anIMnieHHbIe KoMIuiekcupoBaHHHbIe yemwnurend (L[3KY), B koTopsix ¢ nensio
YMEHBIIEHUS Pa3MepOB YCHIHTENBLHONH CTPYKTYPhl ONTHMAIBHBIM 00pa3om
BKJIIOYaeTcs kackaj TpansucropHoro ycuaureins (TPY).

Peansno nocturaemeie napamerpsl ICKY, II3KY:

— ko3 durment nryma <3 nb;

— monoca npomyckasus > 300 MI'n;

— ko3 duiment ycunenus — 30 ab;

— JOMyCTHMas MMITyJIbCHAsd MOIIHOCTE — 5 KBT (t, =100 mMkc, O, =20);

— JomycTHMas cpearssa MomHocTs — 300 Br;

— BpeMs BOCCTaHOBIICHHA — 15 Hc.

Haubonee mnpuemieMble pe3ylbTaThl MOXHO IONYYHTh, HCIONB3YS
OTIENbHOE LHKIOTPOHHOE 3ammTHOE ycrpoiicteo (L[3Y) [7], nmpu ycraHoBke
mocaenywomero TPY ¢ HauMeHBIIUM KOA(PPHIHEHTOM IIyMa U MaKCHMAaJb-
HBEIM ycUIleHHEM. B 3ToM cirydae MOXKHO CHH3HTH 06IIHii K03 dUIHEeHT myma
pxoga CBU-npuemnrka 1o 2 ab npu pacmMpeHHH MOJIOCH! IPOMYCKaHus 10
500 MI'u. PeanpHast aMILIMTYyIHO-4acTOTHasA xapaktepucTuka (AUX) npubo-
poB OCY, 3CKYVY, 13KV B anamna3zone 4acToTt fp +2,5 I'Ty aHanoruyna (puc. 3).
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Puc. 3. Tunosas AUX I3V u 3CKY

32



5. OcobeHHOCTM NOCTPoeHWA AuanasoHHbix CBY-npreMHukos MP/IC ¢ ®AP u ADAP

OpHHM U3 KIIOYEBHIX 3TalOB PaOOTHI ABIAECTCS MOIYICHHE JOCTATOIHOTO
JIMHEHHOTO AMHAMHYECKOTo Auana3oHa ycmieHus CBU-npueMHnka.
CoBpeMEHHBIE CBEPXBBICOKOYACTOTHBIE MAIOLIYMSIHE TPaH3UCTOPHBIE
M JpyrHe MONTyNpPOBOJIHUKOBBIE YCIJIUTEIN MMEIOT OrpaHHYCHHE 10 BEpPXHEH
rpaHuLe THHEHHOCTH TUHAMHUYECKOro JHana3oHa Ha ypoBre 10~ Br.
3agaga paclIMpeHHs AWHAMHYECKOTO AMANa30Ha MOXET OBITh peIleHa
OJJHHM M3 TPaIULHOHHEIX CIIOCOOO0B:
— KOMAaHJHBIM BKJIIOYEHHEM 3a[laHHOTO OCIaOJICHHS CHUTHajla Ha BXOJE
CBY-npueMHHKa THHEHHBIM OCIa0uTeIeM;

— BBEJCHHEM BPEMEHHOH PETyIHPOBKH YCHIICHHU;

— BBEJCHHEM OTPHIATENBLHBIX OOpaTHBIX CBs3ell B KackaJax BXOIHBIX
YCHIIUTENCH;

— nepexoqoM pabGorsl CBU-mpueMHHMKa Ha JHCCHIIATUBHO CBS3aHHBIE
OTBOJIBI KAHAJIOB.

Peanu3anus nepevrciIeHHOro KOMILIEKCa Mep 00eCIEdHBAET NIPOIIOPIIHO-
HaJIbHOE YBENHYCHHUE BXOAHBIX BHOCHMBIX noTeps CBU-npuemMHuKa.

B nmocnennux paspadorkax Manomymsamux CKY, II3KY ysenuden au-
HaMHYeCKHH Auana3oH mpHeMa paboumx curHanoB. PaspaGoTanbl BapHaHThI
cxeM, 00€ecreunBaloIUe NPOCTOE W HANEIKHOE YNPABICHHE MOTECHIHAJIBHbI-
MU pexxumaMu CBU-ycunutenei. B pesynbrate Bepxuuit ypoenb [IJI Mo-
xKeT ObITh KOMaHIHO pacuiuped Ha 10-15 ab, TO ecTh TMHEHHOCTD YCHICHHS
CBUY-npuemHuka nosefiena 10 5-10~ Br. [lauuslii pexxuM yxymuaer ko3pdu-
LHEHT IIyMa MpHEMHHKa He Ooree yeM Ha 2 1b.

Kpome 3toro, paccmarpuBaembie MIIIY pomyckarot ux GIaHKHpOBaHHE
IMyTeM MOAA4H YNpPaBIAIOIMX HAMpSXKEHHH Ha YCHIHTENBHYIO CTPYKTYpY,
9TO pemraeT MpoblieMy yCTpaHEHHS OTPHLATENHFHOrO BIHSHHMSA HA MPHEMHHK
nponHkatomed gepe3 CBU-ycunurens 4acTH 30HAUPYIOIIETO CHUTHAJA, SB-
JAIOIIETOCS NPUYHHOH YBEIMYCHHS HHU3KOYACTOTHBIX LIYMOB, HENTHHEHHBIX
uckaxxeHuid B MIIIY 1 nepexoqHbIX IpoLECCOB B MOCIEAYIOMHUX 3IEMEHTaxX
NPHEMHUKOB IIPH YPOBHSX CHTHAJIOB, 3HAYHTENBHO MPEBHIMIAIONMIUX ITOPOTH
OrpaHHYEHHU.

B PJIC, ucnone3yromux ADOAP ¢ 60161IHM KOIHIECTBOM IPHEMHBIX MO-
nyneit (10000 u 6onee), AMHAMUYECKUN JUAMA30H IO BXOAY CYMMHPYIOIIETO
YCTpOHCTBA yBEIHYHUBAETCA 110 CPABHEHHIO ¢ MAIOKAHAJIBHBIM IPHEMHHKOM.
OTO yBENMYECHHE BEPXHEH I'PAHHUIIBI IMHEHHOTO YCHIICHHUST CHTHAJIOB 10 BXOIY
BBI3BIBAET HEOOXOJHMOCTD MPOBEAECHHS COOTBETCTBYIOIIMX PadoOT IO yBEIHYE-
Hu1o /1 nocnenyromux neneit CBU-npueMHuka.

Haubonpmue TpyaHocTH Bo3HHKAOT B nermsx CBU-cMecuTeneit, KoTopsie
C Y4E€TOM 0COOEHHOCTEH (DYyHKIIMOHHPOBAHMS CTPOATCS N0 OalaHCHBIM H OH-
OaJaHCHBIM CXEMaM HJIH MIOCPEACTBOM H3MEHEHHS pab0IHX PEXKHUMOB.
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Js obecneuenns TpebyeMoro noAapieHus MOMeX 10 MOGOYHBIM KaHa-
J1aM npHeMa B quana3onHoM CBU-nprueMHEKe IPUMEHSIOTCS pa3InyHbIe BapH-
aHTHI BOIIHOBOAHBIX (PHIBTPOB, AUIICKTPHIECKHX PE3OHAHCHBIX CEIEKTHBHBIX
YCTPOHCTB HA MarHUTOCTATHYECKHUX BONHAX M T.1. OIHAKO IEpEYHCICHHbIE
ycTpoiicTBa 06/1afal0T JOCTaTOYHO OOMBIIMMHM BHOCHMBIMH motepsmu. Ilo-
3TOMY I 00€CIICYCHHUS IPEBAPHTEILHOTO (OPMHPOBAHHS BXOAHOH MOJIOCH
npornyckaHus CBU-npueMHHKa U MOJABIECHHS CHIHAIOB 3€pKaJBHBIX 9acTOT
M BHETIOJIOCHBIX KaHAJIOB Ha BeNW4uHy Oosiee 60 ab, mpu ManoMm ko3ddumm-
eHte nryma, coBMectHo ¢ OCKY ikenarenbHO HCIONB30BaTh IPE0Opa30BaTellb
CBY-curHanioB Ha BBICOKYIO IEPBYIO IPOMEXYTOYHYIO 9acTOTY CO CXEMO
(}a30BOro MOJAaBIECHHS CHIHAJIOB 3€pKAIBHBIX YacTOT. Takoi BapHaHT CXEMBI
obecrieunBaeT quana3oHHylo pabory CBU-npueMHHKa 0e3 MeXaHHIECKHX
HIIM 3EKTPHYECKHX NEPECTPOEK IEMEHTOB BXOJa C BHINOJIHEHHEM TpeOOBa-
HHUH 3JIEKTPOMarHUTHON COBMECTHMOCTH CPEICTB, IPAKTHYECCKU HE yXyAllas
obmero koaddunuenta myma CBUY-npuemnnka. IIpH HOCTPOCHHH CXeMBI
CBU-npueMHHKa ¢ ABOHHBIM NIpeoOpa3oBaHHEM YacTOTH! IOJaBICHUE CUTHA-
J1a BTOPOH 3€pKaIbHOH YacTOTHI BO3MOXHO 00ECIEYHTh BBEJCHHEM B YCHIIH-
TeJlb NEPBOH MPOMEXYTOYHOH YaCTOTHI NOJOCHO-IIPOIYCKAIONIEro QHIbTPA,
(hopMHpYIOLIETO MOJIOCY MO MEPBOH MPOMEXYTOYHOH 4acToTe, a MpH HeoO-
XOIMMOCTH M (GHIbTPa NOJABHTENS BTOPOTO 3€pPKaJbHOTO KaHaJjla, a TakKe
cxemsl @OII3Y Ha BTOpOM CMeECHTETE.

Juis obecrieueHHss NOCTaTOYHOW TOYHOCTH TEJICHTallMM KOOPIAHMHAT Lie-
Jei M pakeT M 3aJaHHOrO YPOBHS KOMIICHCALMM aKTHUBHBIX IIYMOBBIX IIOMEX
PJIC HeoOXonuMbl BBIpaBHHBAaHHE KO3()(HHIMEHTOB YCHIEHHS M DIICKTpHYC-
CKHX JUIMH TIpueMHbIX kaHaioB CBY-mpueMHuKa, o0ecredeHne A0y CTHMOM
HEPaBHOMEPHOCTH IOJNOC NPOIycKaHHs KaHaIOB. I Juana3oHHBIX HpHEM-
HbIX kaHaioB PJIC, ocymecTBisAomux paboTy IpH cKaukax HeCyIlei 9acTOThI,
MEPEUUCIICHHBIE XapaKTEPUCTUKHU JODKHBI OBITH 00ECIIEYCHBI BO BceM pabodeM
JHMana3oHe 4acToT. '

Yka3zaHHBIE yCIOBHSA SBJISIOTCS TPYAHOBHIIIOTHUMBIMH, IIOCKOJBKY CYyIIE-
CTBYET psJ JeCTaOHWIM3HUPYIOIHUX GaKTOPOB, MPSIMO HIH KOCBEHHO BIHAIONIUX
Ha IEpeYHCIcHHble napaMeTpbl. K HHM OTHOCATCA BO3JEHCTBHE KIMMAaTH-
YECKHX M MEXaHHIECKUX (PaKTOpOB, HECTAaOWIBHOCTH MCTOYHHKOB ITHTaHHUA
1 0co0EeHHO Bo3aeiicTBHE Ha BxoAbl MIITY MOIIHBIX 30HHPYIOIIHX CHTHAJIOB,
MIPUBOJSIIHUX K YBEITHICHHIO BPEMEHH IIEPEXOIHBIX MPOIECCOB B pab0YUX Mpo-
MEXKYTKaX MEXIY 30HIHPYIOIHMHU HMITyIbCaAMU.

Kaxxpiii 13 3THX (akTOpoB TpedyeT pa3paboTKH psAfa KOHCTPYKTOPCKHUX,
TEXHOJIOTHUYECKUX M CXEMHBIX pelleHuid. B pe3ynpraTe B3amMHOIro cOriiaco-
BaHMS TPEOOBAHMH K DIIEKTPUYECKHM JUTHHAM KaHAJIOB, MX HMIICJaHCHBIM
M JUCIIEPCHOHHBIM XapaKTEPHCTHKaM TPaKTOB, CTAOWIN3HPYIOLIMM CXEMaM
aKTHBHBIX eMeHTOB (B yacTHocTH DCKY), a Taike ynpaBIsiOMINAM cXeMaM

34



5. Oco6eHHOCTH NOCTPOEHMA AnanasoHHbIX CBY-npuemHukos MPJIC ¢ ®AP n AOAP

BO3MOXHO [TApaMETPUYECKH 00ECIIEYHTh OTHOCUTENBHYIO aMIUTHTYAHYIO U (a-
30ByI0 HECTaOMIIBHOCTH KaHaloB MeHee £ 1 ab u +£10°. Bo3aMoXXHO BBemeHHE
aBTOMATHYECKOH NIOJCTPOHKH ITHX IapaMeTPOB B LH(poBoM Giroke 06paboTKH
CHTHAJIOB.

B Tabn. 3 moka3aHbI CpaBHUTEIbHBIE XapaKTepHCTHKH pabounx CBU-npu-
€MHHKOB, HCIIONB3YIOIHX B kKayecTBe BxoaHoro 3nementa DCKY wimn skBuBa-
JICHTHYIO 3aMEHY, COCTOSIIYIO 3 APYTHX IPENCTaBICHHBIX paHee OTAEIBHBIX
y3noB (3Y, MUY, nonocoBoro ¢puibTpa).

Cpasuenune CBY — npuemnoro kanana ¢ 9CKY Ha Bxoje M €ro 3KBHBa-
JIEHTHOH 3aMeHbI, B YacTHOCTH 3Y-B35516 mroc, 1eBATH3BEHHOTO MOJIOCOBOTO
¢mwieTpa u MIIY, paspaborannsix gupmoii Miteg, mokassiBaer, 4To BApHAHT
¢ OCKY umeer ABHOE MPEHMYIIECTBO, IPSANOYTHTEIEH B pa3paboTKe Auama-
3oHHOH MPJIC (cMm. myHKkTH! 4, 6, 7,9, 11, 12 Tabmn. 3).

Tabmina 3
Xapaxrepnctnkn CBU-npueMHuKOB
Ipu ucnonb3oBaHuK
Ipn Hcnonbp30BaHHH
Ne CBIEIzipaI;{/IZIL:Ip}:’:IK a Pasmeprocts| ICKY Bo BxoaHOM sz’é g;ﬁeﬁ)}?‘i‘agﬁ%
P 4acTH MPHEMHHUKA A
IPHEMHHKa
1 |/Iuana3oH 4acToT MI'n Jox5% fox5%
ITonoca
2 (mpomyckanus MTI'n 200400 ~400
1O BXOOY
3 |Koobuument B 35 5,5-6
myma
OnexTpuueckas
TIPOYHOCTh
0 BXOZY
4 5-10.
. Ipu nro6b1x 5-10
[0 HMITYJIBCHOH «Br BO3AEHCTBISX - aB;el;(::;aunHoe
MOIIHOCTH He TpeGyeT yup
yIpaBiIeHHA
0 HETIPEPHIBHOH
MOILIHOCTH Br 300 100-200
Benuunna
MpeneabHOI
MPOHUKAIOLIEH
5 [MomuocTH Ha BXOz€E mMBT 10-50 10-50
HOCIENYIOIIETO
MIY nmn
cMecHTenst
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OuepKu 06 3neKTpoMarHUTHOW COBMECTMMOCTM 1 noMexo3alumwieHHocTi CBY-npuemHmnkos P/IC

OxoHuanue Tabin. 3

ITapametpst

IIpu ucnons3oBaHUN

IIpu ncnosp3oBaHNH
TPEX OTAENBHBIX y3JIOB

BXOJHOT0 npudopa

Ne CBY-npuemunka PasmeprocTs ?{Sgg r}:o:;;?g:]?: BO BXOJHOH 9acTH
P [pHEMHHKA
0,7-0,8 B maccuBHHOM
Bpems <0,05 Bo Bcex pexXnMe;
6 |BOCCTaHOBJICHHS MKC =5 >
CTBHTEIBHOCTH pexuMax 0,2-0,3 — ynpasnenue
e ot nepenaruuka PJIC
.10-5
BxonHas MOWHOCTD 12)e>1|<2mle;' DacCHBHOM
7 z;::;::go Bt 10 ¢ ynpasnennem |10° Bo Bcex pexumax
ycHIeHus 110 YCHJIHTEIbHOH
CTPYKType
<70 npu nocTaHOBKE
[OJIOCHO-
ITonaBnenune
8 |curHanos b >70 [POITYCKAIOILEro
3€pKaJIbHBIX YaCTOT ¢$unbTpa, NoaaBIAOmEro
CHIHAJIBI 3¢pKaTbHBIX
4acToT
OtHocuTenpHas
HeCTaGUIBHOCTD
ko3 dunHEeHTOB
nepefayu <2
4 pasHoCTH a3
IBYX JIIOOBIX
9 |kananos
AK nb <1,0 <25
Ap I'pan. <10 <14
KCB no Bxony <1,4
Pa6ounii pecypc
<
1015 xomsoro npu6opa Yace 4000-5000 2000
MuHUMaIBHBIH
CPOK COXpaHEHHS
1 NIapaMeTpoB Fompr 15 CBeneHHs OTCYTCTBYIOT

6. YCOBEPLUEHCTBOBAHME 3ALLUUTbI U 3MC
CBY-NPUEMHUKOB PJIC

B cymiecTByIOm#X 1 NPOEKTHPYEMBIX MHOrOKaHaNIbHEIX PJIC, ncmonb3yro-
omx B AQAP 1o 30000 aHTEHHBIX IPHEMO-TIEPEAAIOIINX MOIYJICH, B IIEJICHTa-

36



6. YcosepiueHcTBoBaHue 3aimTbl M 3MC CBY-npuemHukos PJIC

LMOHHBIE X KOMIICHCAIIMOHHbIEC IPUEMHBIE KaHAIIbI, CTOSIIHE OCIIE AKTHBHBIX
($a3sHpOBaHHBIX AaHTEHHBIX PEIIETOK, IPOHUKAIOT 3HAYHUTENbHBIE YPOBHH MOIL-
HOCTH OT NIEPEAAIOINX KAaHAIOB U CHIBHBIX OTPa)KEHHBIX CHTHAJIOB H TIOMEX.

B xonTekcte ycoBepuieHcrBoBaHHA 3amuTel © OMC CBU-npueMHHKOB

KJTIOYEBBIMH BOIIPOCAMH SABIISIOTCS:

— 3ammTa BXOJHBIX curHanoB CBU-npueMHuka;

— ofecnedeHue 3aJaHHO# JIMHEHHOCTH JHHAMHUYECKOTO IUana3oHa MpHeM-
HHKa I10 BXOJy aHAJIOTOBO# 9acTH NPH HAJMYHH JACHCTBYIOIHX OMEX;

— cornacoBanue TpedoBanuit IMC 1o NoAaBIEHHIO 3€pKANbHBIX, T000Y-
HBIX M BHETIOJIOCHBIX NIOMEX C YCIOBHSAMH Anana3oHHo# pa6ors! PJIC.

ITpu 3TOM HEOO6XOAMMO OOECTIEYHTE 3aJaHHBIC XaPAKTEPUCTHUKH:

— HU3Kui ko3¢ dumuent mryma CBU-npremnuka;

— MHHHMAaJIbHOE BpeMs BOCCTaHOBJIeHHS mapamerpoB CBY-npuemHmka
nociue Bo3aencTBus npenensHo CBU-MomuoCTH;

— peanbHOe KOHCTPYKTHBHOE pa3MEIICHHE anmaparyphl.

Ilepeuncnennpie npoGiemMbl akTyanbHsl B oTHomeHnHn MPJIC ¢ DAP

1 ADAP, nepenaroimux MpUHATHIE aHTCHHONW CHCTEMOMH CHTHAJIBI B MTEJICHTalld-
OHHBIE (CyMMapHBIi ¥ Pa3HOCTHBIE) KaHaJbl. PemenneM yka3aHHBIX MpoOiIeM
MOXET CTaTh BBEACHHME B KaXIbIH MPHEMHBIH KaHaJ, paboTalomuil ¢ BEIXOA
A®DAP, psna 31eMEHTOB:

— 3JIEKTPOIPOYHOTO 3aIIMTHOTO YCTPOMCTBA, IOCTPOEHHOIO Ha APYTHX
MPUHIHKIAX, o0ecneynBaloero padoTy npu mosbimenHoi 10 10 Br
BXOJHOH MOIIHOCTH,;

— O6pIcTpoaeticTByromero (<0,1 MKC) ynpaBisieMoro 3J1eKTpOHHO-IU(pO-
Boro arteHtoaropa (3L[A) s pacMpeHus THHAMHYIECKOTO THAMNa30-
Ha [0 BXOJy;

— YaCTOTHO-IIOJIOCOBOTO TOJIABHTEINSI CUTHAIOB HANla30HA 3€PKAIbHBIX,
OGOYHBIX U BHETIONOCHEBIX ITOMEX.

PaccMoTpuM cTaHmapTHO peanu3yeMble TEXHHUECKHE XapaKTEPHUCTHUKH

YKa3aHHBIX YCTPOHCTB.

o Honynponomlmcosoe 3allIHTHOE ycrpoiicnm

Hau6onee pacnpocrpaneHHsM cpequ 3Y momoOHOro Kiacca sBISETCS
3aIUTHOE YCTPOHCTBO OFPaHHYHUTENBHOrO THIIA HA ITOTYTIPOBOAHHKOBBIX JIHO-
Jiax, MOCTPOEHHOE Ha NMPHHIMIIE 00paTUMOro npodos (MpOoTEeKaHus TOKA Yepe3
JHOJ NpH 3HaYUTENBHOM YpoBHe MomHocTH CBY, moaBoauMO¥ K €ro 31eKTpo-
JaM). MHHHMaBHbIH YPOBEHb MOLIHOCTH, IPH KOTOPOM OOBIMHO CpabaThIBaIOT
naccuBHble 3Y, COCTaBIIAET JECATKH MEraBaTT, YTO rapaHTHPYET COXPAHHOCTD
nocaenoBarenbHo BKIMoueHHBIX DA u CBUY-cmecutens. Hanpumep, 3V, mo-
CTPOEHHOE Ha COBPEMEHHBIX OT€YECTBEHHBIX IHOJaX, O0JIANAET CIEAYIOIMUMHU
TEXHHYECKUMHU XapaKTEPHCTHKAMHU:
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OuyepKu 06 3NEKTPOMarHUTHOW COBMECTMMOCTM 1 NoMexo3aluuwieHHocTy CBY-npuemnmukos PJIC

— JIOITyCTHMas MOIIIHOCTH Ha Bxoje — (5—10) Br;

— HavaibHeIe notepu < 1,2 1b;

— ocnabnenne 3amupanus — (25-30) ab.

B pa3paboTke HaxomATCs NOIYNIPOBOAHUKOBEIE 3Y ¢ 6oJiee BHICOKHM ITO-
Ka3aTeJIeM 3JIEKTPOIMPOYHOCTH.

* ®uIbTP 3epKaNbHONH YaCTOTLI

Jns coxpaHeHus 3amgaHHOW nuama3oHHOH paGotsl CBY-mpueMHmHKa,
GYHKIIHMOHHPYIOLIETO B TPEXCAHTHMETPOBOM JHAMAa30HE, C BRICOKHM 3HAYECHH-
€M IepBOH NMPOMEXYTOYHOH JaCTOThI MOMKHO HCIIOJIb30BaTh (DHIBTP BBICOKOH
yactotsl (PBY), snsromumiics 3anpenenbHbIM A CHTHAJIOB 3€pKAIbHOHN da-
crotel. ®BY obecneynBaeT MoJaBICHUE 3€PKATBHOW YacTOTHI, OTCTOSIIEH OT
paboueii yactotsl Ha 1 000 1 Gonee Merarepl, B pacCMaTpHBacMOM AHara3oHe
~30 ab npu 1THHE 3anpeeNbHOT0 BOIHOBOAA ~60 MM, a ¢ y4ETOM CTyIeHYa-
THIX 1epexonoB — 10 80 MM.

* JjIeKTPOHHO-IIH(POBO#i aTTEeHIOATOP

Jist paciiMpeHus IMHAMHYECKOTO THaNla30Ha MOXKET NpUMEHAThCa OLIA,
IIOCTPOEHHBIH Ha OTEYECTBEHHBIX JHOAX. DIEKTPOHHO-IIH(PPOBOH aTTEHIOATOD
POCCHICKOr0 MPOHU3BOICTBA HMEET JONYCTHMYIO HEIPEPHIBHYIO MOIIHOCTD
paccesaus 0,15 Bt mpu 7'=+65 °C. IIpn nogade ynpapisiomux HaIpsDKEHHH
OIIA MOXET UMETD:

— moTepH B pexuMe mpomyckanus < 1,0 nb;

— IOTepH B pexuMe ocnabienus — (15+1,5) nb;

— KO3(HUIHEHT CTOSTIEH BOIHBI <2;

— BpeMs nepexmodyeHus ~ 0,1 Mkc.

CyMMapHBle TIOTEPH PAacCMAaTPHBAaEMOH TIpYyNNbl (YHKIMOHATBHBIX
YCTPOKCTB cocTaBisoT ~2,5 nb.

OO0miee nopaBieHHE 3€pKANBHBIX U APYTHX MOOOYHBIX 9acCTOT (C y4ETOM
nogasnenus B CBU-cmecurene co cxemoit ®I134) nocruraer ~40 ab.

3HauuTeNbHBIE TOTEPH M HHEpLHA ObicTponeicTus OLIA, ycTaHaBIHBa-
eMbIx Ha BxoJ CBY-npueMHMKA, H CI0XKHOCTH B YIPaBICHHH 00yCIOBIHBA-
I0T HEOOXOIUMOCTh Pa3pabOTKU APYTHX BAPHAHTOB 3aIUTHO-CEIEKTHBHOTO
YCTpOWCTBa.

* 3al{HTHO-CEIEKTHBHOE YCTPOICTBO

OnHUM M3 aIBTEpPHATHBHBIX BapHAaHTOB 3aIuThl BX0J0B PJIC sBistoTcs
IUKIOTPOHHBIE 3aIIUTHbIE YCTPOHCTBA, OCHOBAHHEIE Ha MPHHIIMIIE UKIOTPOH-
HOTO PE30HAHCAa B YICKTPOHHOM, HO HE HMEIOIINE YCHITHTEIbHOH CTPYKTYPHI.

Paccmotpum onmcanue u cxemy 113VY.
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6. YcoBepieHcTBOBaHWe 3aiumTsl u IMC CBY-npueMHukos PJIC

JIeHTOUHBIH 3NEKTPOHHKIH MOTOK B MpUOope, GpopMUpyeMbIii MUHHATIOP-
HBIM SJICKTPOHHBIM IYYKOM, OpEeH(YIOIHNM B OJHOPOJHOM MAarHUTHOM IIOJIE
(hOKyCHpYIOIIEH CHCTEMEI, MOCIENOBATEIBHO MPOXOTUT BXOIHOH pE30HATOP,
COTNIAaCYIOIMYI0 CEKIHIO, BBHIXOJHOH PE30HATOp M IOCTYNaeT Ha KOJUIEKTOP

(puc. 4).

H |P“ wax
Lu:::m
O < ] ]
D Y Y
3 4 5 6

Puc. 4. Cxema I13VY: 1 — hopMupoBaTeIls 3IEKTPOHHOTO JTy4a, CO3AOIHH
3NIEKTPOHHBIH MOTOK; 2 — MOTOK 3JIEKTPOHOB B OJJHOPOJHOM MarHUTHOM IIOJIE;
3 — BXOJJHOM Pe30HaTOp C MPOTHKEHHBIM BXOIHBIM 3a30poM; 4 — a3ocaBHTaOILAs
ceKuus (CoracoBaTenb); 5 — BEIXOJHOH pe30HaTop; 6 — KOJIEKTOp

Bo BXOIHOM pe30oHaTOpe C MPOTSDKEHHBIM E€MKOCTHBIM 3a30pOM IIpH
COBIIaJIEHHH 4YacTOThl mnocrynatomero CBY-curHana ¢ UMKIOTPOHHOH da-
CTOTOH BpallleHUA 3JIEKTPOHOB IyYKa, OPraHH30BAHHOTO MAarHUTHBIM IIOJEM
U COOCTBEHHOH 9acTOTOH pe30HATOpa, MPOUCXOAUT 3 EeKTHBHOE Ipeodpa3o-
BaHHE SHEPTHH BXOJHOTO CHTHAJIA B SHEPTHIO BPaIllEHU NEKTPOHHOTO IIOTOKA.
Mexay BXOZHBIM H BBIXOJHBIM PE30HATOPAaMH PacIloaraeTcsi corjacyromas
(azocaBuraromas Cexius, OCYIIECTBISIOMAs (a3oBbii cABUI B MpHOOpE,
ONTHMAJIBHBIH JUIL COTIACOBAaHMSA C BBIXOJHBIM pe3oHaTopoM. C Hero CHrHai
BBIBOJUTCA B TPAKT IPHEMHHKA.

Korma momsocth nponukaromero Ha Bxon 1[3Y CBU-curnana HauuHa-
€T MpEBBIIATh MOIMHOCTH 3NIEKTPOHHOTrO moroka (5-10) MBT, 3neKkTpoHHBIH
MOTOK, PAacChINasCh, OCENACT Ha JIAMENAX BXOIHOro pe3oHaTropa. MrHoBeH-
HO HapyIIaeTcs CBS3b IO MOTOKY C BBIXOAHBIM PE30HATOPOM, M MOCTYILICHHE
CBUY-cursana Ha BBIXOA Mpekpamaercs, Bo3pacraect KCB Bxona curhana,
OTpaxasi MOCTYMAIOILY0 MOITHOCTb.

ITpumenenne nanHoro 113V npenocrasigeT NpHHIUIHAILHO HOBBIE BO3-
MOXHOCTH.

3ammTHBIE XapAKTEePUCTHKH BXOAA

Crenens 3amuthl L[3Y 3aBucHT 0T npo6os neHcTBYIOMIETO 3a30pa BXOA-
HOro pesoHaropa. B paspaborkax OCY, 3CKY Ha crnenuaiu3upoBaHHOM
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npeIpHATHH BXOAHOH 3a30p pe3oHaTopa coctasiset (0,15-0,2) mm. H3BecTHO,
4TO B BaKyyMme NpoOuBHOe Hampshkenue U 11 3a30pa BenmauHOH 0,15 MM
pacderHo paBHO 15 kB (peanbHoe 3HaueHue — He MeHee 7,5 kB).
JomyctiMas MOIIHOCTH Ha BxoJe 3Y C y4€TOM XapaKTEpHCTHYECKUX
[apaMeTpoB €ro Bxoza OyJeT COCTaBIATh
UZ

MakC

Rxon= ’
4.n.p.Q

r€ P — XapaKTEpHCTHIECKOE CONPOTHBIIEHHE pe30HATOPa, p ~80 OM;

QO — pe3oHaropsl, O =15;

1 =0,95-0,98 (KI1[ pe3onaropa);

U, ... — BeIMuMHa NPOGOHHOTO HANPSKEHHS B BAKYYMHOM 3a30D€.

Orcrona Pmm ~12 xBrT.

OudeBHIHO, YTO 3aMac IO CTEMEHH 3alUThl BXOAa Mpubopa JaeT BO3-
MOXXHOCTh YMEHBIIHUThH 3a30p pPE30HATOpa IO HEOOXOMUMBIX 3HAYCHHH HIH
YBEIHYUTh NOTCHIHAIBHYIO XapaKTCPHCTHKY NpHOOpa mni paboThl ¢ Goiee
HMHTEHCHUBHBIMH CHJIOBBIMH BO3JIEHCTBUAMH OT COOCTBEHHOT'O NIEPEAATIHKA HITH
BHEIIHHUX MOMeEX. PeanbHble 3HAYEHHUs NMONYYEHHBIX IIapaMETPOB JEMOHCTPH-
PYIOT COXpaHHOCTh xapaktepuctuk 13V M manbHeHIero mpueMHOTO TpakTa
pH (opc-MaKOPHBIX 0OCTOATENBCTBAX, B TOM YHCIIE IIPH MONAaJaHuH Ha BXOX
IMKJIOTPOHHOTO 3aIIMTHOTO YCTPOHCTBA CBEPXMOILIHBIX HMITyIbcoB OMU
c1>5-10 He.

B pexuMe 3amuTh! (IIpH OTCYTCTBHH DJIEKTPOHHOTO ITy4Ka MEXy BXOJ-
HBIM H BBIXOAHBIM pe3oHaTopamu) ocinabnenne CBY-momHoCcTH OT BXOAa
k Beixony 113V mpessimaer 60 ab, To ects mpu BxoaHO# MomHocTH 10 kBT
Ha €ro BBIXOJIE MOIIHOCTH OyneT cocTaBnats P <107 Br, uto obecneanBaer
HOpMalbHYyI0 paboTy CBU-cMecuTenei NpHeMHBIX KaHAIOB.

JAunamMudeckuii Anana3on

Ipn npueme CBY-curnainos B paboueii nonoce L3V B npepenax ero auHa-
MHYECKOTO JHana3oHa (0T COOCTBEHHBIX IIYMOB JIO BEJIHYHHBI BXOJHOH MOIII-
HocTH 3—5 MBT) coxpanserca Manoe 3HadeHne KCB, Bxoaa, Bes npuxoasimast
MOIIIHOCTH pab0YHX CHTHAJIOB B3aUMOJCHCTBYET C JIICKTPOHHBIM IIOTOKOM.

Takum 06pa3oM, BO3MOXKHO oOecriedeHHE IMHEHHOCTH BEpXHEH obnacTu
AuHamudeckoro auanasona I3V smwiots no P =107 Br, 4o Ha 1Ba mopsaka
BBIIIIE, Y€M B IIPEABIIYIIHX CXEMaX.

Bpems BoccTaHOBJIeHHSA
Bpems BoccraHoBienus mnapamerpoB LI3Y mocnme Bo3pmeiicTBHA Tpe-

JenpHOro ummysnsca CBU-MomHOCTH omnpenensiercs Kak BpeMs 3aTyXaHHS

40



6. YcosepiueHcTaoBaHue 3awmtsi u 3IMC CBY-npuemnmkos PNIC

CBY-kone6anuii BO BXOXHOM PE30HATOPE OT MAKCHMAIBHOTO 3HAUEHHS IO Iy-
MOBBIX KOJIeOaHHIA.

PacueTHOE BpeMs BOCCTaHOBICHHS MapaMeTPOB MO MaKCHMAIBHON JyB-
CTBHTENBHOCTH OYZIET COOTBETCTBOBATh

0, 4.KCB, -P

T"=2~1t~f,, (KCB, +1)* - [Po P

rae Q. — HarpyXeHHas JOOpOTHOCTh PE30HATOPa;

f, — IeHTpabHas YacToTa pabodyero Auana3oHa;

KCB_—KCB Bxona npu6opa nps «Xoa0gHoM» (6€3 31eKTpOHHOTO ITy4Ka)
BXOZHOM PE30HATOPE;

P —NpenensHo AOMycTUMas BXOIHAS HMITYTbCHAs MONIHOCTE;

P, — BXOIHas MOLHOCTb, IPY KOTOPOii BECH EKTPOHHBIA My4OK ocela-
€T Ha JIaMeJIIX Pe30HaTOopa;

P —MakcHManbHas BXOAHAs MOIIHOCTE B IMHEHHOM PEXUME.

3apasas O, =25, KCB, =25, P =10 MBt, P =3-5 MBT, nomy4aeMm
T,~5 HC.

[lony4yeHHbIE 3HAYEHHS BPEMEHH BOCCTaHOBIICHHS MPHOOPOB IPEBOCXO-
IAT TyYIIHE COBPEMEHHBIE XapaKTEPHUCTHKHU 3Y.

IlymoBas TemMnepatypa B pa6o4eii mosnoce nponycKaHusi

IIymosas Temneparypa 113V onpenensercs Tak xe, kak 1 B OCY, n1ByMs
¢axropamu:

— IWCCHNATHBHBIMH NoTepsamu curiaia B [[3Y;

— IIyMOBBIM BKJIaJOM 3JIEKTPOHHOTO ITOTOKA.

Pacyetnoe snagenne 7 =200 °K.

OnHako TeopeTHdecKkas MOZEb NPHOOpa ONpPENEseT, 4TO IPH ONTHMAITB-
HBIX IApaMeTpax HMIIEJAaHCOB AJIEKTPOHHOTO MOTOKA M BXOJHOTO pe30HaTopa
B HEM IPOMCXOJHUT JANbHEHIIEE OXJIaXKICHHE DIEKTPOHHOTrO MOTOKA 3a CYET
OTCEHBAHMA NIEKTPOHOB C XAOTHYECKHUMH H IPYTMMH aCHHXPOHHBIMH CKOPO-
CTSIMH, €r0 IIYMOBOH BKJIaJ] MOXKET OBITh SKBHBAJIECHTEH TACCHBHBIM IIOTEPSIM,
TO €CTh HE JOJDKEH npeBbiuath 1 ab.

Cpasnenue 113V ¢ ucrons3yemoit rpynmoi GpyHKUIHOHATBHBIX YCTPOHCTB
(3Y, ®BY, OlIA) moKka3hBacT €ro CyNnIeCTBEHHOE MPEHMYILECTBO MO BHOCH-
MBIM TOTEpsM P__, COCTaBIsIONIEE IPUMEPHO 2,5 nb.

IlonaBiieHHe 3ePKATBHBIX, HOGOYHBIX H BHENOJIOCHBIX OMEX

O6ecneuenne nuana3oHHoi pabotsi CBU-npuemunka B coctae ADAP
obycmoBiuBacT HEOOXOMMMOCTh MPOEKTHPOBKH HWMEHHO IIMPOKOMOJIOCHOTO
NPUEMHHKA, TO €CTh NPUMECHCHHUA CXEMBI C OTKPBITBEIM BXOZIOM. OJJHaKO TaKoC
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MOCTPOCHHE W3HAYAIbHO YXyNMIaeT XapakTepucTHku OMC paxmuosokaropa
B IIEJIOM.

Oco6eHHO OmacHoOH sABIIETCSA NOCTOPOHHAA IOMeXa, OKa3aBIIascsa Ha BXO-
e CBU-npueMHuKa B 1000# TOUKe BHE pab0Uero quana3oHa, KOTopasi MOXET
BBECTH IIPHEMHHK B OTpaHHYEHHUE.

Pa3paborka ADAP ¢ 60IBIINM KOJIHYECTBOM IIPHEMO-TIEPEHAIONINX KaHa-
JIOB yJIy4IIaeT JHHEHHYI0 TUHAMHYECKYIO XapaKTePUCTHKY IIpHEMa CUTHAJIOB
1O CPaBHEHHMIO C MaJIOKAHAJIBHBIM IPHEMHHKOM. YIIy4IICHHE NPONOPLIHOHAIb-
HO KOJIMYECTBY KaHAJIOB, pa3MEILEHHbBIX Ha IUIOIAIN packpeiBa aHTeHHBI. Co-
OTBETCTBEHHO, NpHEMHbIe kKaHaibl nocie APAP O6ynyT uMeTs yBenHUeHHBIH
IUHAMHYECKHi nuana3oH npueMa. OJHaKoO NOnaJaHue MOMEXH Ha 3€PKATbHBIH
KaHaJ cpa3y yXyAIIUT 9yBCTBUTENbHOCTS CBU-npreMHuKa.

ToatoMy TpeboBanus IMC 1o peXkeKIHH Napa3UTHHIX CHTHAJIOB, B YacCT-
HOCTH [0 NOJABJICHHIO 3€pPKAJBbHEIX H BHEHOJNOCHBIX MOMEX, JOJKHBI OBITH
MEPEHECEHBI Ha aHAJIOTOBBIE MPHEMHBIE KaHalbl nocie ADAP.

B Hacrosimee Bpemsi AeHCTBYIOT TpeOOBaHMS K MPOBEPKE KayecTBa MpH-
€MHBIX YCTPOMHCTB PagHOIOKAHOHHBIX CPEICTB MO MOJABICHHIO IOMEX B 3ep-
KaJIBHBIX U JPYTHX KaHaJaxX:

— muposoii ctanpapt MIL STD-469B >50 nb;

— poccuiickuii TOCT PB 5801-001-2008 — 50-70 nb (ans pa3nu4HBIX

kiaccos PJIC).

PaccMoTpeHHEe MexaHH3Ma NOAABICHHS CHTHAIOB 3€PKAIBHBIX YacTOT
B 1I3Y moka3aino, 94To 3a c4eT yJIy4meHHs B3aHMOAEHCTBUA CHIHAJIA C IHKJIO-
TPOHHOM YacTOTOM NOTOKAa NpH BBIOPaHHBIX XapaKTEPUCTHKaX BXOITHOTO
M BBIXOIHOT'O PE30HATOPOB MOXHO obecneynTs noaaBicHue 6onee 70 ab npu
OTCTpPOMKE OT j; Ha 1000 MI'n u 6onee. IloaToMy >kenaTenbHO 00ECHEYHTH
3HAYUTENBHBIH HOMHHAJI NEePBOH MPOMEXYyTOYHOM YacToTel CBU-npueMHuKa,
Hanpumep, f >1000 MI'n.

Tunosas AYX 113V B paccmarpuBaeMoM IHana3oHe YacTOT aHAJIOTMYHA
o ¢popme AUX DCKY (puc. 3, riuasa 8).

O6uwee nomasnenne (P, ) 3epKalbHEIX M JAPYTHX MOGOYHBIX YacTOT
(c yueroM monasienus B CBU-cmecurene co cxemoit ®I13Y npu 3anaHHO# BEI-
cokoit mpomexytouHoit yactote 1000 MI'1) moxkeT mocturiytsh 80 nb. Takum
obpa3om, coBpeMeHHbIe TpeboBaHus 'OCT BEIIOMHSAIOTCS.

IIpoBeneHHBIE TEOPETHYECKHE HCCIENOBAaHUSA H pa3paboTKa OMBITHBIX
obpa3ioB npubopa Moka3aid, YTO MO CPAaBHEHHWIO C PAHHHMH BapHaHTaMH
IIOCTPOEHHU NpHeMHBIX KaHanoB CBU-npuemuuka Bimodenue LI3Y umeer
SIBHOE NPEUMYILECTBO IO BCEM TEXHHYECKHM XapaKTEPHUCTHKAM, B TOM YHCIIE
W B CPaBHEHHH C petaMupyeMbiMu ¢pupmoii EEV Ltd «Microwave products»
wiasmenubiMu 3Y. Pan napamerpos (P, P, , T) IpHOOpPETAET yHHKaJb-

me’ * amn®

Hble 3Ha4eHus1. OcoO6eHHO 3TOT ¢akTOp BaXKCH MPU CHIIBHBIX HECHHXPOHHBIX
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Bo3zaeicTByrommx Ha CBU-npHeMHHK 1TOMEXax, B YaCTHOCTH IMPH Xy3IBHBIX
CHTyaIlusAX, KOrZJa NPaKTHYECKH BCE APYTHE 3aIUTHHIE YCTPOHCTBA MOTYT
661Th pazpymeHsl. Beenenne 13V B cocTaB aHANOrOBBIX MPHEMHBIX KaHAJIOB
MHOTroKaHalnbHBIX ADAP cymecTBEHHO yIIy4IIaeT KOMIUIEKC OCHOBHBIX T€X-
Hu4yeckux xapakTepuctuk CBY-npuemaukoB MPJIC u, cOOTBETCTBEHHO, HX
NOMEXO03aLIUTY.

Paspa6otannsie nmpubops L[3Y o6mamalor KOMIUIEKCOM YHHUKaJIBHBIX
XapaKTePUCTHK, 00ecreynBalolMX MHOTONETHIO pabory Oymymmx PJIC,
o0benuHsIs QYyHKIUH:

— samurtel CBU-npueMHHKa OT COBPEMEHHBIX MOIIHBIX (B TOM YHCIE

HECHMHXPOHHBIX) U OMU-Bo31eHCTBHIA Ha €r0 BXOI;
— IPaKTHYECKH MTHOBEHHOTO NEPEKIIIOUCHHS PEKMMOB IIPHEM — IEpe-
Jaday;

— TpenBapuTenbHOi cenexun CBY-curaanos.

Pe3ynpTaTel NPOBEPKH PEATH30BAHHBIX NPOM3BOICTBEHHBIX 00pa3LoB
NIOKa3bIBAIOT:

— xodpdunmeHT myma Ha paboYHX YacTOTaX AMAana3oHa COCTaBIET

1,1-1,2 nb;

— IOTEpH CHrHaNA (B PEXHUME MaJIOro CUrHaia, B paboucii monoce) <1 1b;

— BEpXHsA TPaHMIA JHHEHHOCTH P >107 BT.

OuneKTpUYecKas IPOYHOCTD, BPEMsI BOCCTAHOBJICHHS M IPYTHE XapaKTepH-
CTHKH 00YCIIOBJICHBl KOHCTPYKIHEH B CIIydJae HCIIOIB30BAHHS JIEMEHTOB, YXKe
BBIITYCKaeMBIX IPOMBIILIEHHOCTRIO Ui apyrux ICY, OCKY (dbopmuposarens
Jy4a, TapaMeTpsl BXOJHOTO M BREIXOJHOI'O PE30HATOPOB).

7. TEXHUHECKUE HECOBEPLLUEHCTBA Y3/10B
CBY-NPUEMHUKA - YXYOLWIEHUE KAYECTBA PABOTbI MPJIC

Anmnaparypa CBY-npuemMHHKa NOKHA MMETh IIapaMeTphl, HE 3aBUCS-
e OT BHEIIHUX ycioBuid u Bo3neiicTBuil Ha PJIC, usmeHsAomuxcs B AuHA-
MHYECKOM JTMaNla30He NPHEMA CHTHAJIOB U BHEINHMX MoMeX. JIJis BRIIOITHEHUS
yKa3aHHBIX ycioBuif B JIJ] mpueMHHKa HEOOXOIMMO OGECHEYHTH NOCTATOY-
HO€ MPEBBIICHHE CPEIHEH MONIHOCTH IIOJNIE3HOr0 paJHOCHIHaNa Hal MOIIHO-
CTBIO MOCTYNAIOIIETO (NIYKTYallHOHHOT'O MM BHYTPEHHETrO TEILIOBOTO IIyMa
B 3aJaHHOH 4aCTOTHOH MoJIOCe NMPHEMHHKA, a TakKe HE0OXOXMMbIE TOYHOCT-
HBI€ XapaKTEPUCTHKH.

CraTucTHYecKas CBA3b LIYMOB C BHIXOZA aHTEHHOI'O YCTpOMCTBAa H c00-
cTBeHHBIX 1yMoB CBU-npreMHuKa aiTHBHA.

Cpenuee 3HaUYCHHE HOMHHAJIBHOH MOIIHOCTH (IyKTyalIOHHOTO IIyMa,
HE3aBHCHMO OT IIPUYHH €TI0 BOSHUKHOBeHU, Ha BXxoae CBY-ycrpoiicTs npuema
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omnpexeieTcs cyMMoit nuddepeHnnanbHBIX ITyMOBBIX MOIHOCTEH OTAEIBHBIX
Y3JIOB B NpeJeNax NoIoCk A f, OrpaHM4EHHOH YaCTOTaMH f, H f:

P ~K-T3[ "1y, (f)-df ~ N -2,

rne N=KT;t, o PaBHOMEpHBIH (YaCTOTHO-HE3aBUCHMBIi) 3HEPreTHYECKHUi
CIIEKTp, 0OPE3aHHBI B MI0JI0CE NIpHeMa 4acToT f, —f, =Af;

1, — CPeIHee 3HaYeHNe OTHOCHTENBHOH IIyMOBOI paGoueii TeMnepaTypsI
NPHEMHO#H CHCTEMBI B TIPOMEXYTKE 4acToT f, M f,. B uneane 31o npamoyro:ms-
HHK C OCHOBaHHEM A fp = f, — f, TIomans KOTOporo paBHa IUIOMAIH, OTPaHH-
YCHHOH (QyHKUMEHi f, W TOUKAMU f U f,, TIe AEHCTBYET (IyKTyalHOHHBIH
LIyM C PaBHOMEPHBIM SHEPreTHYECKHM CIIEKTPOM.

TaxuMm o6pa3oM, moJ OIyMOBOH MONOCON NMpHeMa YaCTOTHO-3aBHCHMOTO
CHTHAjla MOHHMAETCS IMOJIOCAa HPOIYCKAHHS MIACATBHOTO HOJIOCOBOrO (hHIIb-
Tpyromero ysia (dJeMeHTa) ¢ K03})(GHIMEHTOM MHepenavyu HO HanpsHKSHHIO
K, j2nAf , rne K, — koodduuueHT nepenadn no HanpspkeHmo. lllymosast moso-
ca onpeneNnsieTcs U3 YCJIOBHA PaBEHCTBA AUCIEPCHil BXOJHOTO IIyMa Ha BBIXO-
Jax HAEaJbHOTO U PEAIbHOTO (HIBTPYIOIMX Y3IIOB!

2
o K _j2uf
A, = |=—="—=—]| df,.
f"‘ .[() Knpjznf;) f;n

YacToTHBIN HHTEPBAN, ONpPENETAEMBIH 3HAUYCHUEM df, , KaK OBl BHIPE3aeT
4acTh HHEPreTHYECKOro CIEKTPa MIHPOKONOJIOCHOrO IIyMa, MOCTYMArOMIEero
Ha BXxox Hemymsmero BxogHoro CBU-tpakra. FIMeHHO 3Ta yacTh (uykTya-
[HOHHOT'O IIyMa I0CJIE MPOXOXKISHHUS HEIIYMSIIEro TPAKTa U SBIACTCA aau-
THBHBIM IIYMOM, Ha ()OHE KOTOPOT'O MOJE3HBIH PagHOCHTHAM MOCIIE YCUICHHS
CBY-npreMHHKOM TMOMAJAET Ha BXOJA OKOHEYHOTO YCTPOWCTBA BPEMEHHOM
o6pabotku curnanos. He Bce GyHKIMOHANBHBIE Y3IIBI H 3IEMEHTHI BXOIHOTO
CBU-TpakTa UMEIOT I[yMOBHIE MOJIOCHI, paBHBIE €ro IMIyMOBoi monoce. B pe-
albHBIX CTPYKTYPaX BXOIHBIX 3JIEMEHTOB HMPHUCYTCTBYIOT Pa3JIHYHOTO pOXa
YCTpOHCTBa, IIYMOBBIE MOJOCH KOTOPHIX OTIHYAIOTCA OT LIYMOBOM MOJIOCHI
BCET0 BBICOKOYAaCTOTHOTO TpakTa. Pacuer Benmercs mo Hamboiee y3KOMOJIoC-
HOMY 3JIEMEHTY, ONPEAEIIAIOEMY BEIXOTHYIO MOJIOCY CHTHAJIOB. YUeT myMoB
3a ImpejesIaMy BRIOPaHHOH IIYMOBOH MOJIOCH! YCTPOHCTB NPOU3BOAMTCA B TEX
CiIydasx, Koraa HeoOXOAMMO NMPHUHATH BO BHUMaHHE MPOLECCHl B3aUMOZEH-
CTBHA LIYMOB C KaKUMH-IHOO CHTrHaJIAMH, YacCTOTHl KOTOPBHIX HE MOMAgaroT
B IIYMOBYIO NOJIOCY TPAKTa (B YaCTHOCTH, 3TO aKTYaJIbHO B KOHTEKCTE BOMPO-
ca OMC). IlepeuncnenHsie Mponeccs 00YCIOBINBAIOT KaK Mpeobpa3oBaHue
IyMOB B pabouylo MOJOCY IPOIYCKaHHUA TPaKTa, TAK U MCKAKEHUS CHEKTpa
NOJIE3HOTO paauocurHana. B3aumopeiicTBue nryma ¢ CHrHajJaMH BO3HHKAeT
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7. TexHnueckue HecoseplueHcTBa y3nos CBY-npreMHuKa - yxyaweHue Kauectsa pabotel MPJIC

B yCTPOMCTBAX, COAEPKAMMX HENUHEHHBIE 31eMeHTHL. IIpyn aHanm3e nporeccos
B3aHMOJEHCTBHS IIyMa C CUTHAJIAMH B MTOJOOHBIX YCTPOHCTBAX yYHTHIBAIOTCSA
paboure 1ONOCH MPONMYCKaHHS W IIYMOBHIE IOJIOCHI BCEX YCTPOHCTB, ycTa-
HaBJIMBA€MBIX B BEICOKOYACTOTHOM TPAKTE JIO PACCMATPHUBAEMOTI0 dJIEMEHTA.

Ilpn vmXeHEpHBIX pacyeTaXx OOBIMHO HCIONB3YETCsS BENHMYMHA HOPMH-
poBaHHOH AUYX 4YeTBIPEXNONIOCHHKA, NMPEICTaBIIOMEH cO00H YacTOTHYIO
3aBHCHMOCTh

K, j2xf
K., j2nf,

TunuuHbIE 3aBHCHMOCTH HOPMHPOBAHHBIX K03((GHIMEHTOB MEepenadu mo-
JIOCHO-TIPOITYCKAIOMIMX YETHIPEXIIOIIOCHHKOB IPEICTAaBIIEHBI Ha pHC. 5 a, 6.

Puc. 5a nmoctpupyert cirydan cumMMeTpuyHoii AUX OTHOCHTENBHO Ya-
CTOTHI fp NPH HOPMHUPOBAHHOM MoJyJe Ko3GdHIHEeHTa epeayn.

Puc. 56 MLIOCTPHPYET HECHMMETPHYHBIC OTHOCHTENBHO f, YACTOTHBIE
3aBHCHMOCTH HOMHHAIIBHO peau3yeMbIX K03 (GHIHEHTOB nepeaayn.

lﬂ}:Monaﬂ noinoca Af Ha yKasalemx PHCYHKaX mpencraBiseT coboit ya-
CTOTHBIH HHTEPBAJI, YUCIEHHO PaBHBI OCHOBAHHUIO IPSIMOYTOJIBHHKA C €IHHAY-
HO¥ BBICOTOH, IIOIAb KOTOPOro orpannvcHa f, . lllymoBas nomoca Bcerna
Gonbue HopMuposanHoi AUX. Ilonoca u Gpopma Af 9acTo ONpeReNAIOT BaX-
Hrble xapaktepuctuxku MPJIC, ocoberno IMC.

PeanpHBIE KOHCTPYKIIMM IOJIOCHO-TPOIYCKAIOMMX YCTPOHCTB B PEIOKHX
CIly4asX HMEIOT CHMMETPHYHBIC OTHOCHTEIBHO YACTOTHI f, 4AaCTOTHO-3aBHCH-
Mble K03 dHLUHMEHTHI epenayn B nonoce Af, . HecoBepiueHcTBa 4acTOTHO-3a-
BHCHMBIX Y3JI0B ONpeleneHbl KaueCTBOM HX HCIOJHEHHS M HeCOCOOHOCTBIO
BBIAEpXKATh HEOOXOAMMBIE JOIYCKH KOHCTpyKUHWil. Bomee Toro, HemocraTku
HCIIONHEHUS (QYHKIHOHAIBHBIX Y3JIOB SBIIOTCA NPUYHHAMU CIBHTAHHA IE-
JICHTallMOHHBIX XapaKTEePHUCTHK MHOTOKAHATBHBIX MOHOMMITYJIECHBIX CHCTEM,
a TaloKe BIMAIOT Ha HOpMajbHOE (PyHKIIMOHHPOBAaHHE NPHEMHHKA U YCTPOi-
cTBa 0OpabGOTKHM CHUTHAJIOB C NPOSBIEHHEM JONOJHHTEIFHBIX HEOCHOBHBIX
KaHAJIOB NpUEMa.

Kpome Toro, B Takux ysnax, kak YBUY, cmecutenb, rerepomuH, comep-
JKaIUX pa3HOro BUJAA HEIMMHEHHOCTH, NPH BO3ICHCTBHH HA WX BXOA paaHo-
CHTHAJIOB BO3HUKAIOT M JpyrHe HEIMHEHHBIE SBIICHHS, KOrJa NOMEXOBBIE
paIuoCHrHaNbl NPOHHKAIOT B YCTPOMCTBA AaKe B CIyd4asX HECOBNAJCHHI HMX
4acTOT C YacTOTaMH OCHOBHBIX M NMOOOYHBHIX KaHAJIOB, HalpHMep, Ha Kpasx
LIyMOBOH MOJIOCH! Af , ¥ OKa3BIBAIOT MEIIAKomIee ACHCTBHE 3a CYET NIyMOBOH
MO/ MOIIHBIX BXOJHBIX BHEMOJNIOCHBIX CHTHAIOB CIIEKTPOM LIyMOB Ie-
TepoauHa. IIpy 3TOM H3MEHSAETCS COOTHOUIEHHE MOJIE3HBIX CHTHAJTIOB H IIIYMOB,
YMEHBIIas yPOBEHb «CUTHA/IIyM».

45



OuepKu 06 INEeKTPOMarHUTHON COBMECTUMOCTY U NoMexo3almieHHocTn CBY-npuemHmukos PJ1C

i PSS .

_FA ||||||||||||||||||||||||| "uﬁluuluull\uv-\l\u ||||||||||||
| ] || SR
| W ........................ s W ........................
.\"\ m m / ” | m 0
S RN VAN
L > = I ) A RUAESt
S | N N FE[F
0N e
~OD R LR
| N R N W ....... o
| WHHHHNV ............... m W /////

e -
—_ =3 = D W, W, M, = ©

OBaHHBII KOI(Q(PHUIHEHT NepeRady YeTIPEXIIOIIOCHHKA:

Puc. 5. Hopmup

a) nmpu cuMmeTpuyHoi AUX; 6) npu HecumMMeTpHuHOH AUX
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7. TexHnueckme HecoBepLieHCTBA y3noB CBY-npreMHUKa — yxyaweHue Kauectsa pabotst MPJIC

«Cursan/momexay MpH HECOBEPIIEHCTBAX MPeoOpa3oBaHMA AETEKTHPYET-
Csl, U3MEHSS PEKUMBl YCHIHMTEIBHBIX JJIEMEHTOB, CHIXKAsgd HX JHHAMHYECKHE
XapaKTepUCTHKH IpHEMa, TO €CThb MEHAeTcA K03()GHLHEHT mepenadyn dTOoro
y3na. lllymoBBIe MOIyIALMHN IOMEXH, OJTydeHHBIE 3a CYET IIYMOB I'eTepOaH-
Ha, TAloKe NMPHUBOJAT K YMEHBUIEHHIO SHEPreTHYECKOro COOTHOIIEHHUS «CHI-
HaJI/IIyM», TO €CTh TEXHHYEeCKHEe HECOBEPIISHCTBA Y3JI0B MOTYT 3HAYHUTEIBHO
YXyAWHMTS BbIXonHOH curHan CBU-npueMHuKa. YKa3zaHHBIE SABIEHHA Golnee
OTYETIHBO IPOABIAIOTCA NpPH HEPALMOHAIFHOM BBHIOOpE NPOMEKYTOYHOM
4aCTOTHI.

Taxum obpasoMm, B CBU-npnemarke nomycku Ha HectabmnpHOCTH AUX
JOJDKHBI OBITh MHHHMANBHBI, a HECOBEPUICHCTBA aMILUTHTYXHO-YaCTOTHBIX
U dazo-gactoTHpix (DUX) XapaKTepUCTHUK CBeIeHB K MHHHMyMY. [Ipu 3TOM
HEeo0X0AMMO 00ECIIEYUTh ONITHMAJIbHBIE NEPEXOHbIE HMITYJILCHBIE XapaKTepH-
CTUKH. JIOIMycKH Ha MX HECTAaGHIBHOCTD TaKXKe NOJDKHBI OBITh MHUHUMAIBHBI.
IIpreMHHK IOMKEH MMETh JOCTATOYHBIH AMANa3oH HACTPOMKH U MepecTpoi-
ku 6e3 yxynmmeHus TpeGyeMbIx pabouMX xapakrepucTHK. Ui peanu3aluu
3aJJaHHBIX H30UpaTenbHbIX XapakTeprucTHK B MPJIC (cM. rnassl 8, 9 HacTosmei
MoHorpaduu) UCHONB3YIOTCA KaK MAaCCHBHBIE (IBTPHI (MpecelIeKTOpH), TaK
M aKTHBHBIE 3JIEMEHTHI, 00eClIeYHBaIONHe MIEKTPOHHOE MOJABICHHE HeXena-
TEJBHBIX YaCTOT.

IIpecenextopsr CBY, mpenna3HaueHHBlE [UIS BHINONHEHHUS (GYHKUHI
[peABapUTEIbHOH H30UPaTEeNbHOCTH NPHEMHHKA, NOJDKHBI 00/IamaTth CHM-
METpUYHOH xapakTepucTHkoii AUX (puc. 5a) ¢ MHHIMaIbHBIMH BXOIHBIMH
NOTEPSIMH.

B xauecTBe BXOAHBIX 31eKTpONpouHbIX (HeobxoauMseix w1t MPJIC) u 06-
JIaJaloIHUX BO3MOXKHOCTBIO PETyIMPOBKH cHMMeTpuyHOCcTH AUX ¢unpTpos
Haubojlee 4acTO MCNOJB3YIOTCS IBYXKOHTYDHBIE PE30HATOpHl (CM. IiaBy 9
HacTosme# MoHorpaduu), obnamarompe BO3MOXHOCTBIO CHMMETPUPOBAHHUSA
¥ HaCTPOHMKHM Ha IJIOCKYIO BEPIIMHY JUIS MOJyYeHHS HEOOXOMUMBIX IS UICH-
TH(HKALUY TapaMeTPOB MPHEMHBIX KaHATOB MHOTOKAHAIBHBIX CHCTEM.

B HoBeitmmx paspaboTkax Bo BxogHBIX Hermix CBY-npueMHHKOB HCIIONB-
3yeTcsl COBOKYITHOE COYETaHHE CENIEKTHBHBIX U JPYTHX CBOMCTB 3aIlUTHBIX, yCH-
IMTeNbHBIX Npubopos, HanpuMep, ICKY, 3V, paccMoTpeHHBIX B riaBax 9, 10.

Ob6ecneuenne cTabmIbHOCTH (ha30-4acTOTHHIX XapakTepucTHk CBU-npu-
€MHHKa B pabodYuX Ionocax MmpoIyckaHMs Talkke TpeGyeT Gonee JeTaabHBIX
pemeHnd, 0cO6EHHO A1 MHOTOKaHANbHBIX MoHouUMMyinscHbIX PJIC, pa6o-
tajomux ¢ O®AP u ADAP. Crabunusanus aMIUINTYAHO-()a30-4aCTOTHBIX
(ADPUYX) ¥ HUMIYIbCHBIX TEPEXOAHBIX XapaKTEPUCTHK MHOTOKaHANBHBIX
CBU-nprneMHHKOB HE0OXOIMMAa NMPAKTHYECKH BO BCEX COBPEMEHHBIX OOpTO-
BbIX M HazeMHbIX PJIC, onpenensronux yrioBble KOOPAUHATHI C JOCTaTOYHOM
TOYHOCTBIO, HANPUMEP, UCIONB3YIONIHX MOHOMMITYJIBCHBIE METOABI IPHEMa,
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METOJ(bl MTHOBEHHO# PaBHOCHTHAJILHOM 30HBI, NapIHATIbHEIX JHAaIPaMM H T. I.
CrabunsHocTs AOUYX HeoOXomuMa Kak Iy obecrnedeHuss A0CTaTOYHOH ToY-
HOCTH OOpabOTKH CHTHANOB, ONMpPEAENCHUsT KOOPAMHAT Lenei U OTBETYHKOB
paKer, Tak | AJIs [OJIy4eHHUs 3aJaHHOTO YPOBHS KOMIICHCALlUH AKTHBHBIX IO-
mex B PJIC. MHorokaHanbHble CHCTEMBI, MCIOJB3YIONIME MM NENeHraluu
paznoNoKaMOHHbIE METOJBI MTHOBEHHOH PaBHOCHIHANBHOM 30HBI, TPEOYIOT
BBIPaBHHBAaHHA KO3 (PUIMEHTOB YCHICHHS U DJIEKTPHYECKUX JUIHH MPHEMHBIX
kxaHanoB CBU-npuemHuKa u obecrneueHHs AOMYCTHMMOH HEPaBHOMEPHOCTH
MOJIOC MPOITyCKaHUs KaHaNOB. JIJis [uana3oHHBIX IPHEMHBIX kaHanoB MPJIC,
paboTaOMKX MPU CKaYKaX HECYILel YaCTOTHI, IEPeYHCICHHbBIE XapaKTEPHCTH-
KH JOJDKHBI OBITh peann3oBaHbI BO BceM paboyeM AuanasoHe 4acToT. YKa3aH-
HBI€ YCJIOBHS SBIAIOTCA TPYTHOBBIIIOJHHMEBIMH, NMOCKOJBKY CYHIECTBYET PAl
JecTabHIH3upyonMx (akTopoB, MPSIMO HIM KOCBEHHO BIMAIONIMX Ha Iepe-
YHCIEHHBIE TAPaMETPBL.
dakTopaMy, BEI3BIBAIONIMMH aMILIUTYJHbIE H ()a30Bble OLIMOKH IPHEM-
HBIX KaHanoB guana3oHHoro CBU-npueMHuKa, BISIOTCA:
— HaJW4Me HEOJHOPOAHOCTEH B TPaKTax Nepenayy;
— NpPOU3BOACTBEHHAs pa3HHIA B CEYEHHAX BOJHOBOJHBIX TPAaKTOB
CHMMETPHYHBIX IUIEY KaHAJIOB;
— IONyCK Ha pa3Mephl MUKPOIIOJIOCKOBBIX JIMHUH niepenayy;
— pa3dpoc MOIJIONKEK;
— H3MEHEHHE IUAJIEKTPUYECKHX M MEXAHHYECKHX CBOHCTB IOIIOXKEK,
IUTaCTHH M APYTHX PETryJHPOBOYHBIX JIEMEHTOB TPAKTOB,;
— PpE30HAHCHBIE JIEMEHTHI B TPAKTAX;
— HecOoOTBeTCTBHE HOpMHpoBaHHBIX AUX, ®UX cuMMeTpHYHOCTH
BETBEH;
— HecTaOWIBHOCTH peXHUMOB paboTsl CBU-cMecuTeneit 1 Ipyrux akTuB-
HBIX Y3/I0B;
— HecTaOWIBHOCTH pabOTH HCTOYHHKOB ITUTAHUS,
— KJIMMAaTH4YeCcKyue, MEXaHHYECKUE U APYTHE BHEIIHHE (PaKTOph;
— Bo3zeicTBre Ha Bxoasl CBU-npreMHrKa MOIIHBIX 30HAUPYIOLIHX CUT-
HAJIOB, NPUBOAAILUX K YBEIMYECHUIO BPEMEHH MEPEXOJHBIX IPOLIECCOB
B pab0o4HX NMPOMEKYTKaX MEKAY 30HIUPYIOIMMH UMITYJIbCaMH.
Kaxnpiii U3 mepeynciieHHBIX (aKkTOpoB TpeOyeT pa3paboTKH KOHCTPYK-
THBHBIX, TEXHOJIOTHYECKUX M CXEMHBIX peuieHuii. B pesynsrare cormacosa-
HUs TpeOOBaHHH K SNEKTPUYECKUM IUIMHaM KaHanoB CBU-npumemHmka, ux
HMIIEJAaHCaM, JUCIEPCHOHHBIM XapaKTepHCTHKaM TpPaKTOB, CTaGHIM3HPYIO-
I¥M CX€MaM aKTHBHBIX 3JIEMEHTOB, a TaKXKe yNpaBiiomuM cxemaM B MPJIC
MOXHO 00€ecIIeYHTh TapaMeTPUIECKH MHHHUMAJbHBIE aMILINTYIHY10 AK < 1 nb
1 ¢azoByro A¢ < 10° ommbku Mexay NMpHEeMHHIMH KaHajiamd. Bo3mokHa
U aBTOMaTHYecKas IMOJCTPOHKa STHX MapaMeTPOB.
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7. TexHu4ecKue HecoBepLLeHCTBa y3noB CBY-npueMHuKa — yxyaweHue Kayectsa pabotsl MPJIC

Bxo/HbIE 2TIEMEHTHI TIepeaadd CHILHEIX CHTHAJIOB OT aHTeHHO-(uIepHo-
ro ycrpoiictBa (ADY) Ha akTHBHBIE npUeMHbIe y3usl CBU-npueMHuKka npex-
CTaBJIIOT 000 KOaKCHANBHbIE HIIH BOJTHOBOJHBIE KOHCTPYKIHH. PaccMoTpum
HecTabUIBEHOCTH, BHOCHMBIE UMK B napameTpbl CBY-npuemHuka. B kauectBe
IpHMeEpa MOKakeM CTeNeHb H3MEHEeHU Hanboee TOHKOTo IapaMeTpa — CIIBUra
@YX BONHOBOAHOrO TpakTa MpPH HAIWYHH B HEM MHHHMYM JBYX HEOZHODPOZ-
Hocreii. [IpennonoxuM, 4To HEOXHOPONHOCTH PACIOJIOKEHbI HA TaKOM pac-
CTOSIHMH APYT OT APYTa, IIPH KOTOPOM BBICLIHE THIIHI BOJIH, BOSHUKAIONIHE Ha
NEpBOH HEOTHOPOIAHOCTH, 3aTYXalOT U HE AOXOIAT N0 BTOPOH HEOJHOPOIHO-
cTH (OAHOBOJHOBHIM PEXMM). DTO MPEAINOI0KEHHE MO3BOSIET HCIIOIb30BaTh
ClIeyIoliee COOTHOIIEHHUE.

Koaddunuent nepenaun tpakra 6e3 norephb

- (1—1"1)~(1+l“2) e /(vitv,-Bi-q)
* (1-r,-r,-e) ’

e Y, ¥ Y, — u3MeHeHne $asbl ko3)GUIMEHTOB NepenaYn NepBOil U BTOPOH
HEOIHOPOAHOCTEH;

B- I — Haber ¢a3sl cHrHaIa Ha OTpe3Ke TPAKTa JUIHHOM /;

0. — U3MeHeHHe (a3bl CHrHaJIa Ha OTPE3KE TPAKTa 3a CUET NepeoTpaskeHUH
OT HEOHOPOAHOCTEM.

B o6mem Buze v pu ¢ase koae6aHus ¢ Ha ONpeNeIeHHOM OTpe3Ke JINHUH
nepenadu 6yIeT CoCTaBIATh

|F|-sin<p

~ const.
1+|F|~cosq>

y = arctg

B HeGonpoi monoce 4acToT NPH XOpOIIEeH oTpaboTKe 3JIEMEHTOB MOX-

HO CYMTATh YCIOBHO MOCTOSHHBIMH ITapaMeTphbl HEOOJIBIIMX HEOJHOPOXHOCTEH

(yronkos, mreIpeit, tuadparM, NEPeXoaHBIX YIaCTKOB B MHKPOIOIOCKAX U T. II.).
Casur ¢a3sl Ha 3alaHHOM OTpe3Ke TpakTa / B Axana3oHe 4acTOT

el 2mel | (2,

===t Lo
¢, =B-1 N 1+L203J,

T a, — nonepedHbIi pasmep BoiHoBoaa H .
W3meHneHue ¢a3pl curHaia 3a CYET NMEPeOTPaKeHHi OT ABYX HEOAHOPO.-
HOCTEH TpakTa

|T,||T,|-sin&

"= O I, cosE”

rae &=, +9,—-2p- 1.
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OuepKu 06 3NeKTPOMarHUTHOW COBMECTMMOCTM U Nomexo3awmweHHocTn CBY-npuemHmkos PJIC

B pesynsrare cymMmapHast KpyTH3Ha (pa30-4aCTOTHOH XapaKTEPUCTHKH Ta-
KOI0 TpPaKTa ¢ AByMs HEOJHOPOAHOCTSIMHU, PACIOJIOKEHHBIMH Ha PACCTOSHUH /,
OIIpeIeNAETCS BRIPAKEHHEM

oy [Mﬂv_z}%'l

o |\ df | e

—| arctg
4rn-l

|r1|2 '|r2|2 —2|r,|-'r2|-cos vy, ty, -

U3 storo BeipaxeHus BUAHO, uTo @UX TpakTa ¢ AByMs HEOTHOPOXHOCTS-

KCB-1
mu (I'= ———; y,, =const) U ee KPyTH3HA B OCHOBHOM OIPEAENAIOTCSA

KCB+1
IUIMHAMH TpakToB. Ecimu mpeHeOpeus Ooniee MENKHMH BIUSHHAMH, TO 3TH
HEOIHOPOIAHOCTH IAalT (a30BHIH CHBHI, PaBHbIH cyMMe (pa3OBBIX CHBHIOB
k03¢ GUIIHEHTOB Nepenayn KaxJI0i HEOAHOPOJHOCTH C YYETOM AHCHEPCHOH-
HBIX XapaKTEePHCTHK TPAKTOB, a IEPEOTPaKeHHs BHOCAT HETMHEHHOCTH B (a3o-
YaCTOTHYIO XapaKTEPUCTHKY TPaKTa.

BeipaxxeHHs Aal0T BO3MOXHOCTb PACCYUTATh CABHI (a3 CHrHAJIOB MEXIY
Pa3IMYHBIMH TPAKTaMH (C YYETOM HX JOIYCKOB H HMIIEIaHCOB) B 3aBHCUMOCTH
OT M3MEHEHHS TEMIIEPaTYPhl OKPYIKaIoMmeH cpeasl M APYTHX AeCTabMIH3HPYIO-
nmx GaKTopoB.

Takum 06pa3oM, A1 OOCTHKECHHUS TpeOyeMBbIX MHHHMAIBHBIX 3HAYCHHH
OTHOCHUTENbHOH ()a30BOM M aMIUIMTYyJHOH CTaGHIBHOCTH MHOTIOKAaHAJIBHBIX
TPaKTOB, OKa3bIBAaIOIIMX HEKOTOpPOE BIHSAHHE HAa TOYHOCTH IEJIEHTallHOHHBIX
xapakrepuctuk MPJIC cucteM 3€HHTHO-YIPaB/IIEMOTO PAKETHOTO OPYIKHSA
(3YPO), Heo6x0auMO0, YTOOBI pa3HOCTh Pa3HOCTEH ANIEKTPUYECKHX IUIMH CHT-
HAIBHOTO U FeTEePOAUHHOTO TPAKTOB U BCEX IEJICHIAHOHHBIX KaHAJIOB MHO-
rokaHansHOro CBU-npueMHuka Obliia MOCTOSHHOM WM CTpeMSNIEHCS K HyJIIO
BeJIMYHHOM. JlomycK Ha pa3sHOCTh Pa3HOCTH SNIEKTPHYECKHUX IJIMH He JNOJDKEH
NPEBHINIATh MaKCUMAIBHO JOIYCTHMOTO pPacXoXXAeHHs A¢Q C ydeToM Iwc-
NIEPCHOHHOCTH TPAKTOB M Pa30poca MX BXONHBIX M BBIXOAHBIX MMIIEIAaHCOB
B IIMPOKOM JHAINa30HE YacTOT M B YCIOBHAX NPEHENbHBIX KIMMAaTHYECKHX
BO3ICHCTBHH.

JlpyriumMu He MeHee BaXXHBIMH HCTOYHHKaMH HectabuipHOCTH CBUY-TpakToB
111 MoHOMMITYIbCHBIX PJIC aBisioTcs akTHBHEIE y3ibl (YBY, cMecuTeny u ap.).
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7. TexHnueckmne HecosepuieHcTBa y3noe CBY-npreMHuKa - yxyaweHue KayecTsa paboTel MPJIC

®a3a ¥ aMIUIMTyIa curHaia ¢ Beixoga ycwmurens CBY wim YBY moryt
OBITH OJHO3HAYHO ONpEICIICHBI, €CIIM H3BECTEH KOMIUIEKCHEIH K0d(HIment
nepesayy CHCTEMBI KakK (YHKIMSA YaCTOTHI:

rae A(o) — aMIUTMTYIHO-4aCTOTHasl XapaKTEePHCTHKA,
Y(o) — $ha3o-4acToTHAA XapaKTEPUCTHKA.
B 3TOM ciiy4yae BRIXOJHO#H CHTHAJ ONPEACIACTCSA BEIPAXKCHHEM

e (£)=172] ‘: () r-rtlv) g,

rre p(o) ¢’ (or-ofe)] _ CIIEKTD BBIXOHOTO CHTHAJIA.

BeipaxkeHne cnpaBennuBo Ui JFOOOr0 JIMHEHHOTO YETHIPEXIMOIIOCHUKA
HE3aBHCHUMO OT €ro (PU3NYECKOro YCTPOHCTBA, TO €CTh €CIH ABE KaKHe-TH00 CH-
CTEMBI 0071a1aI0T OXUHAKOBBIMH aMIUIUTYIHBIMH H (a30BBIMH XapaKTEPHCTH-
KaMH, TO OHH OJMHAKOBO PEarHpyloT Ha NPOXOXKACHHE UMITYJIbca (e eciin
OHH IIOCTPOCHBI 110 COBEPIICHHO Pa3/IMYHBIM CX€MaM W Ha pa3HbIX NpPUHIHU-
nax). 3To NOJIOXKEHHE JaeT NPaBo npu pacuerax A, AK, ¢, MHOTOKaHANBHBIX
CBU-ycunureneii He paccMaTpuBath crneru@uueckue 0COGEHHOCTH CaMoro
YCHIIHTENS (JIEKTPOHHBIH OH WIIM HOJYIPOBOJHHUKOBBIH), 8 BOCIONB30BaThCS
m3secTHIME ADUX ycunurteneid U ux pasbpocom. Taioke MoxeT OHITH BBI-
YHCIICHO U IPYNIIOBOC BPEMsl 3a/IEPXKKH ¢, KOTOPOE ONPEAEIAETCS TaHTCHCOM
yTIIa HAaKJIOHA KacaTelbHOM K ()a30-4acTOTHOH XapaKTEPHCTHKE M 3aBHCHT OT
4acToThl. Ji TOro 4ro0bl CIIEKTP BXOJHOI'O CHUTHANa 0e3 CYIIECTBEHHBIX HC-
Ka)XCHHMI IepeaBalicsi Ha BBIXOJ YCHIMTENS BBICOKO# yacToThl (YBY), momk-
Ha OBITh UCIOJIE30BaHa CHMMETPHYHAS OTHOCHTENBHO f MOJIOCA IPOITYCKaHHSA
(onpenensemas oObIYHO ciagoM ko3(dunnenTa ycwienus Ha 1-3 ab), B koto-
po#t ®UX npakTH4ecKH JOIyCTUMO JINHEHHA.

Haxon ¢a3o-uactorHoil xapakrepucTiku i YBY Ha 3J1€KTpOBaKyyM-
HBIX IpHOOpax, HCIOJB3YIOUIMX B KaYeCTBE 3aMEIJIAIOLIMX CHCTEM CIHPAIA
WM OPYTHE CTPYKTYPBI, ONPEAEIAETC UX INEKTPHIECKOM JTHHOIM /.

Taxum obpasom, ¢, = d_l — IPYIIIOBOE BPEMSI 3aICPIKKH.
®

IIpu ynpapnenuu nuana3oHOM IEPECTPOMKH, HALIPUMED, B IEKTPOHHBIX
Y3KONOJIOCHBIX YCHIIUTENIX 00paTHoi BoiHH (YOB), HanpspKeHHEM # MOXKHO
NIOJIy4YUTh

dl
; —_du
san dar’
21: . i

du
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OuepHm 06 3NeKTPOMarHUTHOM COBMECTMMOCTU 1 nomexo3alymiieHHocTn CBY-npuemumkos PJ1IC

d N
rae S = Ej: — KpyTu3Ha nepecrpoiiku YBY.
u
OTHOCHTENBHBIH Pa30poc BpEMEHHU 3aEp)KKH, 00YCIOBICHHBIH pa3Opo-
COM JHCIIEPCHOHHBIX XapaKTEPUCTHK U KPYTH3HBI IEPECTPOHKH, COCTaBIIsIET
Au As
At = (— + —) -t

3a% u s 3an *

s coBpemennbix 9BM 1 noynpoBoJHUKOBBIX TPHOOPOB pa3bpoc rpym-
TNIOBOTO BPEMEHH 3allePXKH Af HAaXOIMTCS B NPEAEIaX NOJNEH HaHOCEKYHIBI,
410 o0ecneynBaeT coOMOaeHNE TpeOOBaHUi CHCTEM KOMIIEHCAIUH aKTHBHBIX
NOMeX, HAYIHUX N0 pabouynM ¥ KOMIIEHCAIIMOHHBIM KaHallaM.

IpuHIMIHanbHO BaXKHBIM SBJAETCA BONPOC YMEHBUICHHA HCKa)KCHUH
AUYX u ®UX mns nuanazonHsix CBU-pHeMHHKOB M3-3a BKIIIOYAaEMBIX Ha UX
BXOIB! (W1 yaydlleHHs u30uparenbHocTH) nepectpanBacMbix CBY-¢mib-
TpoB. VcKaXKeHUS NPOABJIAIOTCA 3a CYET M3JIYUEHHS CHTHAIOB COOCTBEHHOM
3epkanbHOi yactoTel CBU-cMecuTtens Ha BBIXOA BHEPEAUCTOSAIIETO (QHUIBTpa
(w1 YBUY) u nepeoTpaxkeHHs OT HUX 00paTHO Ha CMECHUTEINb IPHEMHHKA. To
€CTh HCTOYHHKOM TaKHX HCKXEHUH SBIAETCS NEPEOTPAKEHUE CHTHAIOB CO0-
CTBEHHOMH 3€pKANBHOH 4acTOTHl cMecuTeNs oT Brnepenuctosuiero CBU-npece-
nekropa umn CBY-ycunurens. [ ¢pUkcHpOBaHHBIX pabOYHX 4acTOT ITyTeM
noa0opa NpoTHBOGA3HOTO PacCTOSHUS [ MEXAY AuogaMu GaJJaHCHOTO CMECH-
temst 1 CBY-mpecenexTopa miM BhIXoaa BrepenucTosmero ycwiurens CBY
MOXHO MONY4YHTh TpeOyeMyto hopmy APUX U MakCUMAIbHYIO YyBCTBUTEIIb-
Hocts CBU-npuemnnka. OgHako peanpHas cxema CBY-mpuemnuka c Bxon-
HBIM II€PECTPaHBACMBIM IIPECEICKTPOM — QHIBTPOM B JHANIA30HE NEPECTPOHKH
(10-15 %) — umeer 3HauKTENBHYIO HepaBHOMEpHOCTE AUX 1 @YX, npossii-
IOIIYIOCS B BUJIE MCKXKCHUA (GOPMBI XapaKTEPUCTHKU B I0JI0CE NPOITYCKaHHA
BBIXOJHOT'O CHTHAJIA C yXyALIEHHEM IIyMdakTopa B OTAEIBHBIX Y4acTKaxX IHU-
ana3zoHa. Ha CBU-cmecutese yanie BO3HHKAIOT Iapa3UTHBIE CUTHAJIBI 3@ CYET
0GpaTHOro npeobpa3oBanus pabouero CMruana f, M CHrHaJoB € 4acToToH f_,
Kak BUIHO U3 (opMyIIEI

Ko = Moy F e

IIpn sTom uem Gonpine KCB BBIX04a BIEpeqUCTOSALIETO NPECENEKTOPa
wi CBY-ycumurens, TeM cuisHee uckaxenue Gopmel ux AUX, a cienosa-
TenbHO, A@, AK MexIy KaHaJIaMHu.

JIro6o#t paguoIoKaMOHHBIN WK AHANa30HHBIH IPUEMHHK JOJDKEH pabo-
TaTh B Pa3pEIICHHOM y4acTKe YaCTOTHOro quana3oHa. OcobeHHOCTH obecneye-
HH JUana3oHHOH paboThl MHOrokaHansHoro CBU-npuemunka B cocrase PJIC
¢ OAP unu AOAP 00ycnoBIHBarOT HEOOXOIUMOCTh NPOEKTUPOBKHA UMEHHO
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8. OnTMMM3aLMA 3NeMeHTOoB AnanasoHHbIX CBY-npueMHukos MPJIC, ynyuiuaiowwan ux 3MC

IIHAPOKOIIONIOCHOTO IPHEMHHKA, TO €CTh IPHMEHEHHUS CXEMBI C OTKPBITHIM BXO-
oM. OiHaKo Takoe MOCTPOSHHE H3HAYANIBHO yXYALIaeT XapaKTepucTHKH IMC
panuosokaropa B neiaoM. Kpome Toro, mpu nogoOHOM MOCTPOSHHH OMACHO#
CTaHOBHTCS IIOMEXa, OKa3aBILIascsA Ha BXOJE PaiHOJIIOKaTopa B J0GOH Touke
HEOTCEIEKTHPOBaHHOTO THaNa30Ha, KOTOPas MOXKET BBECTH IPHEMHHUK B Orpa-
HudyeHne. C apyroi cropoHsl, paspabotka ADAP ¢ GONBIINM KOJHYECTBOM
npueMo-nepenaronmx ka"anos (1000-25000) ymydiraeT XapaKTepHCTHKH
JHHAMHYECKOTO AMana3oHa ([0 CPaBHEHHIO C MAJIOKAHAIBHBIM NTPUEMHHKOM)
NPOHOPIMOHANIBHO YBEJIMYEHHIO YHCIIA KaHATOB, Pa3MEILEHHBIX Ha IUIOAIH
packpbiBa aHTeHHBI. YBenudeHue [/ cyMMapHO-pa3HOCTHBIX NMPHEMHBIX Ka-
HanoB MoxkeT gocturath 30 nb; nomoOHOe M3MeHEHHE HEOOXOMUMO Peanu30-
BaTh B aHAJOTOBOH 4acTH MHOTOKaHAJIBHOrO mpueMHuka. OQHaKo momagaHue
MOMEXH Ha 3epKANbHBIA WIH BHEHNOJOCHBIH KaHal cpa3y YXYOUIMT 4yBCTBH-
TeJIBHOCTh NpUeMHUKOB. [ToaToMy Heo6xonumb! yBenudyenune /] npuemMHuKa,
cobmojenne TpeOoBaHuil momexo3amuthl PJIC U BBIMOJIHEHHE MEXIYHapOX-
HBIX TpeOOBaHHUH JICKTPOMarHUTHOH COBMECTUMOCTH CPEICTB IO PEXEKIUH
[Iapa3UTHBIX CUTHAJIOB M, B YaCTHOCTH, 110 MOJAaBJICHHIO 36PKAJIBHBIX U BHEIO-
JocHBIX noMex. IlepeuncieHHble TpeOOBaHHA NOJDKHBI OBITH NEPEHECEHBI Ha
aHaJIOroBble IPUEMHEIE KaHaNbl, Haxoxsmmecs nocie ADAP.

B cooTBeTCTBUY C IPEACTAaBIECHHBIMU BHIILE TEOPETHYECKUMH IOTOXKEHHU-
MU TipH pa3pabotke CBU-nprueMHiKa HE00X0JMMO MakCHMAIBbHO YYHTHIBATh
BECh CIEKTp TpeOOBaHUH K y371aM U PUEMHHKY B IIEJIOM.

8. ONTUMU3ALIUA INEMEHTOB AIUANA3O0HHbIX
CBY-NMPUEMHUKOB MPJIC, YTYYLLAIOLLIAA UX 3MC

Juanasonnsie MoHomMiysbcHble PJIC, o6ianas IIMPOKHUM CIIEKTPOM
NOTECHIMANBHBIX U TOYHOCTHBIX XapaKTEPUCTHUK, Hauboliee 4acTO NMpUMEHS-
I0TCA B COCTaBE JIOKaJbHO-TEPPUTOPHAIBHBIX I'PYNIHPOBOK, BBIIOIHIIOIIUX
coBMmecTHBIC 3amaud. PJIC mogoOHOro THma JOJDKHBI COXPaHATh MOTCHIHAIb-
HBIC U NEJICHIalIMOHHBIC BO3MOXKHOCTH Ha IIPOTSHKEHHUH BCETO NEPHOAa OOIIUX
pabot. Onnako nposectd BceoOveMmomuid ananu3z OMC takux PJIC u oue-
HHTH OOLIYIO CHTYaIMIO IPAKTH4ECKH HEBO3MOXKHO.

Heo6xomuMo ocyImecTBIeHHE CIEAYIOMMX AUCKPETHBIX HCCIIE0BaHMI:

— uccnenoBanve MO B 3aaHHOM JIOKAJIbHOM TEPPUTOPHATIEHOM paioHE;

— HCCNIEIOBaHME U ONTUMHU3aNHA TpeOyeMBIX MOKa3aTeieli moMexo3amu-

IIEHHOCTH Y3JI0B H 3JIEMEHTOB, (YHKIIMOHANBHBIX YCTPOHCTB U, COOT-
BeTcTBeHHO, PJIC;

— HIPOBEJCHHE PacuyeToB M pa3paboTKa PEKOMEHIAIMH IO YCIOBHAM

pabotsl PJIC B KOHKpETHOI TpyTiIIe CPEACTB.
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OuepKu 06 31eKTPOMArHUTHOW COBMECTUMOCTYW U noMexo3alumiieHHocT CBY-npuemnmnkos PJIC

B Hacrosieii MoHOrpaduH paccCMOTPEHE! BOIIPOCH MOMEXO03alUICHHO-
ct 1 OMC CBY-npreMHHKOB, SBISIOIUXCS BXOJHBIMH YCTPOHCTBAMH paayo-
JIOKAaTOPOB. AKTYaJIbHOCTh PACCMaTPUBAaEMBIX BOIIPOCOB 00YCIIOBJICHA TEM, YTO
MEIIaloNHe CUTHANBI, CO3AaHHbIE BHYTPEHHUMH U BHEIUHUMHM yCTpOHCTBaMH,
yMeHbmaT 3¢ ¢ekTuBHoCcTh paboTet MPJIC. IToaToMy onTuMu3aIys 3JI€MEH-
TOB, y310B 1 ycTpoiictB CBU-npueMHiKa JO/DKHA COMPOBOXKAATHCS KOMILICK-
COM CXEMHBIX, CXEMOTEXHHYECKHX, KOHCTPYKTHBHBIX H 3KCIUTyaTallHOHHBIX
MEPOTIPUATHH.

B npouecce pa3paboTku HEOOXOOMMO OOpaTUTh BHUMaHHE Ha MOMEXO-
OTIACHBIE Y3JIbl YCTPOHCTB, CHOCOOHBIE YXYAIIAaTh BHYTPEHHIO U MEXKBUIOBYIO
OMC anmapartypsl pagrookatopa. B Tabmn. 4 nepeunciieHs! Hanbosee HOMeXo-
omacHsie y3isl PJIC.

Tabnuua 4
ITomexoonacubie y3ast MPJIC

Ne HaumeHoBanMe M Ha3Ha4eHHe y31a MPJIC

Iepenaromas anmapatypa, FreHepHpYIOLIas, KpoMe pabO4HX CHTHAJIOB,

| |momexoomacusie ypoBHH CBU-kxone6anuii B IIHPOKOM YaCTOTHOM CIIEKTPE,
Ha4YHHAas C HCTOYHHKA ONIOPHOTO (KBapIlIEBOr0) CHIHANA, CXeM 00pa3oBaHHs
paboyKX CHTHAJIOB U FETEPOJHHOB, MOAYJIATOPa U BeIxoAHOTO yemureni CBY

BsIcOKOYYBCTBUTEIbHbIE IPHEMHHKH, OCYILECTBISIONIHE CENEKIHUIO, YCHICHHE,
2 |npeoGpa3oBaHue IPUHATHIX OJHOBPEMEHHO C IOJE€3HBIMU CHTHAJIAMH OMEXOUBBIX
BO3/IEHCTBHIA, KOTOPbIE CO30aI0T KOMOMHALIMOHHBIE ¥ APYTHE JIOXKHbIE CHTHAIBI

3 |AHIIOrOBBIC, IH(POBLIC H APYTHE TIOCACYIONIHE Y3IIBI H UCIH C HEJOCTATOYHOH
SKPaHHPOBKOM U OOJBLIAM KOIHYECTBOM KOHTPONBHBIX CBS3EH

MexannapaTHeie IOPTHI X OPTHI CBA3€H MOBOPOTHOIO aHTEHHO-TIPHEMO-
4 |mepenaroiiero yCcTponcTBa, JNIHHHAS JIMHHUS CBA3H, HEJOCTAaTOYHAs DKPaHHPOBKa
H HEONITHMAJIBHOE COTTIaCOBaHHE HUMIIEAAHCOB

Biu3Ko pacnonoxeHHbIe Y37bl, CO3/Ial0NHe Tapa3sHTHEIE 3JIEKTPOMarHUTHbIE
5 |amuccHH, 0COOEHHO BCIEACTBHE HEKAYECTBEHHOTO 3a3€MIICHHS JICKTPHYECKHX
COEUHEHUH

B 1abn. 5 noka3aHsl MepBUYHBIE MEPHI, IPEANIPUHUMAEMBIE Pa3paboTyH-
KOM /I YMEHBLICHHS TOMEX00IIaCHOCTH IEMEHTOB IpUeMHuKa. B [3] npen-
CTaBJICHbl HEKOTOPBIE HH)KEHEPHBIC PEIICHHUS, YIIy4YIUAIOIHIe XapaKTePUCTUKH
OMC npu NpOEKTHPOBAHUH IEKTPOTEXHUYECKHUX U 3JIEKTPOHHBIX U3ICIHH.

ITepBuyHBIME MepaMu 00€CTI€UEHHs JOCTaTOYHOH NMOMEXO0YCTOHYUBOCTH
YCTPOHCTB SABIAIOTCA MpopaboTKa M NPaBUIBHBIA BbIOOp BHYTPH 3aJaHHOTO
pabouero quamnasoHa 4acTOT 30HIAMPYIOLIETO CUTHANa j; , TIepBOi U BTOPO¥i Ipo-
MEXXYTOYHBIX 4acCTOT f"pl , f“pz, a TaloKe pacnoyIokKeHHe (OTHOCUTENBHO fp 7 fnpl)
9acTOT [IEPBOTO ¥ BTOPOTO FETEPOANHOB, TaK KaK H3-3a 9TOr0 MOI'yT BO3HHKATh
no00YHbIE ¥ UHTEPMOIYIALHOHHBIC KaHANB IPHEMa NAapa3sHTHHIX CHTHAJIOB,
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8. ONTUMM3aLKA 3NeMeHTOoB AnanasoHHbIX CBY-npueMHrkos MPJIC, ynyuwaiowan ux IMC

yxyamatomue xapakrepuctukd CBU-npuemnnka. B mponecce paspaborku
HEoOXO0AMMO TPOBOJMTH pacyeTHHIH aHaIM3 BO3MOXXHOCTH BO3HMKHOBCHHSA
Iapa3sUTHBIX KaHAJIOB NIPHEMa, ONPEIeIATh TPeOOBaHUA K OTJEIBHBIM YCTPOM-
CTBaM M MOZYJSIM, IOJDKHA OCYILECTBITHCS IKCIEPUMEHTAIbHas IPOBEPKa
BOCIIPMUMYMBOCTH pa3pabarsiBaecMoro CBU-npueMHHKa K TOMEXOBBIM CHTHa-
J1aM B COOTBETCTBHUH C JCHCTBYIOIIMMHU CTaHAapTaMH.

Tabmuna 5

IlepBHYHbIC MEPBI 10 YMEHbILICHHIO TIOMEX00NIACHOCTH JI€eMEHTOB
H y3JIOB IPHEMHHKOB

Ne Mepu, HanmpaBJ/IeHHbIe HA YMEHbIIeHHE TOMEX00NACHOCTH

1 |3ammra 31EMEHTOB CXEM OT HaKOIUICHHS CTaTHYECKHX 3apsAa0B

2 Pasmemenne CBY — npueMHoii 1 nepenaromei anmaparypbl B 9KpaHHPOBaHHbBIX
METaJUTHYECKUX KOHTEHHepax

Bsinonnenne otaenbHbix CBU- u ITY-ycTpoHCcTB 10 MOAYIEHOMY NPHHIHILY,
3 |obecneunBaroieMy JONOIHATENBHYIO 3KPAHHPOBKY Ha YPOBHE sUeeK, 6I0KOB,
mxagoB

4 ObecneueHne 0HOPOIHOMN MOBEPXHOCTH HYJIEBOrO IOTEHIHAJIa CXEMHBIX
3JIEMEHTOB Ha pabouux miatax QyHKIMOHANBHBIX y3JI0B

5 Hpenompameﬂne HUCKa)KEHHIi BHICOKOYACTOTHBIX CHTHAJIOB B CX€MaxX KaHaJIOB
H3-3a HCOAHOPOAHOCTH TPAKTOB

6 Ycrpaﬂe}me BJIUAHHA B3aUMHBIX KOHOYKTHBHBIX H MarHUTHO-3JIEKTPHYECKHX
IIoOMEX

7 |TIpaBUNBHOCTH MPOKJIAJKH KI'YTOB H Pa3BOAKH JJIEKTPONHTAHUA B YCTPOHCTBAaX

BsInonHeHHEe 0TEYECTBEHHBIX H HEOOXOMMMBIX 3apyOexHbIX TpeOoBaHHUIH
8 |mo moMexo3alHTe NPH NPOEKTHPOBAHHH, MOHTaXKE H KOPITyCHPOBAaHHH
CXEMOTEXHHYECKHX y3II0B

9 [CneurpeboBaHHA B COOTBETCTBHYU C HA3HAUCHHEM H3JCIHI

BeimonHeHHEe BCero KOMIUIEKCa HEOOXOOMMBIX Mep olecreynBa-
er paborocnocobHocts CBU-npuemuuko PJIC B ycnoBusx Bo3medcTBUS
HelpeTHaMEePEHHBIX, HHIYCTPHUAJIBHBIX M aTMOC(EpHBIX BIMAHMH, a Taloke
NPEAYyMBINLICHHBIX IIOMEX, CHIIOBOr0 Bo3zeicTust, MU u . 1. [IpoBeneHHbIE
pacyeThl ¥ UCCIIENOBaHUsA [TO3BOJAT pa3paboTUNKaM OCYILECTBUTH PAllMOHAIIB-
HO€ 4aCTOTHO-TeppuTOpHainbHoe pasMeiieHne MPJIC B 3agaHHO# TOKaIbHOH
TpYIITHPOBKE.

Bo3sspainasch HENOCPEACTBEHHO K ONTHMHU3aMH eMeHToB CBU-npuem-
HHKOB, HallpaBJICHHOH Ha YJIy4IUCHHE MX ITOMEXO03aIHUICHHOCTH U KayecTBa
anmaparypsl, paCCMOTPHM Pa3BEPHYTYIO aHAJIOTOBYIO CXEMY OJHOTO U3 MENIEH-
TOB MOHHBIX KaHaJI0B MOHOMMITYIbcHO# PJIC (puc. 6) mosneMeHTHO U mpociie-
MM BO3MOXHOCTH yiny4uieHHs ux OMC B nenom.
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8. ONTMM3aLUMA 3NeMEHTOB AuanasoHHbix CBY-npuemMHrkos MPJIC, ynyuwaiowan ux 3MC

B cxeme, nmpencraBieHHO# Ha puc. 6, HCIIOJIB30BaHbI ClIEAYIOIIE 0003Ha-
YEHHS:
3V — 3anmTHOE YCTPOHCTBO;

MIIY — ManomyMsIui yCHINTENb;

C/IIM — cun(a3Hbli NeIUTETb MOLHOCTH;

KJIM — xBanpaTypHBbIi JeIMTENs MOLHOCTH;

BCM — GanaHCHEIH CMECHTEIR;

KC — xBagpatypHbIii cyMmMaTop;

ITYIIY — npensapuTENbHEIH yCHINTEIh IPOMEXKYTOYHOH 4acTOTEI;
[P — nonocHo-nponyckatommit GuIpTp;

®II34 — da3oBoe moAaBiIcHHE 3epKAJIbHON YaCTOTHI;

OLA — 31eKTpOHHO-I(PPOBOI aTTEHIOATOP;

f.;» [, — CUTHAJIBI 4aCTOT NIEPBOTO M BTOPOTO FETEPOIHHOB.

IIpumeM, 4TO KXKABIA SJIEMEHT CXEMbI IPUEMHHKA IIPOEKTUPYETCS B COOT-
BETCTBUH C TEXHHYECKHM 3alaHAEM U BCE SIIEMEHTHI BHITOJHAIOTCS C pacCi€TOM
Ha IOJIyYeHHE OCHOBHBIX (PYHKIIMOHAJIBHBIX XapaKTEPUCTHK. B koHTEKCTE NaH-
HOTO JOITYIIEHUs PACCMOTPHM BOIPOCHI, KaCAIOIKECs YIydIICHUs XapaKTepu-
CTUK noMexo3amumeHsocTy 1 OMC.

* BxogHblie BOJTHOBOAHbIE TPAKTHI NPHEMA U NiepeAaYH

BxoansiMu y31aMu pabounx kananioB CBY — MOHOMMITYJIECHOTO IIPHEM-
HHKa BbICOKOmoTeHIMaasHoH MPJIC, Kak mpaBuiio, ABJSIOTCS BOJHOBOIHBIE
WM KOaKCHAbHBIE TPaKThI.

Ha napameTps! MHOTOKaHaNbHBIX quana3oHsbx CBU-npueMaukos u PJIC
B LIEJIOM BIMSIOT AWUCIIEPCHOHHBIE H (PUIBTPOBHIE XapaKTEPHCTHKH BXOITHBIX
U TeTePOAUHHBIX TpakToB. OOBIYHO B KAa4eCTBE JHMHHI IEPENavyd CHTHAIOB
ot anteHHsl Kk CBU-npueMHHKY BBIOMPAIOTCS PaBHOJUTMHHBIE BOJIHOBOJHBIE
CTPYKTYpBl ¢ HOpManbHOH nucnepcueidl. Torma curHaiasl, MpuIIeAUIME Ha
BXOJBI KaHANOB, COOTBETCTBYIOIIME CyMMAapHOH, HaKJIOHHOM M YTJIOMECTHOH
MEeJICHrauusaM, HE UMEIOT Pa3IMYHOro 3amas3jgbiBaHusd. BHyTpeHHHE pa3Mephl
BOJIHOBOAHBIX CTPYKTYP HOJDKHBI OBITh OHTUMAJIBHBI Ul pa3pabaThiBa€MOro
Iramna3oHa BOJIH, a TPaKThI corjlacoBaHsl Ha ontuMansHoe KCB. B nenenraiu-
OHHBIX KaHAJIaX )KEJIaTeIbHO KOHCTPYKTHBHO BHIPABHATH AJIEKTPUUYECCKHE JITH-
HBI KaK CHTHAIBHBIX, TaK U TE€TEPOAUHHEBIX TPAKTOB. B 001eM ciryyae JOIDKHO
COXpaHAThCS YCJIOBHE MHHHUMAIBHOH Pa3HOCTH pa3HOCTEH JJIMH CHTHAJIBHBIX
Y TETEPOMHHBIX KaHAJIOB MEJICHIal[MOHHOTO IIPHEMHHKA, TO €CTh TOJDKHA 00¢-
CIIEYHBAThCS COBMECTUMOCTh TPYNIIOBOI CKOPOCTH 31E€KTPOMArHUTHBIX BOJIH
Ha BBIXOJAaX KaHAJIOB NMPUEMHHUKA. B 3TOM cityyae 3HAYHTENIPHO YMEHBIIUTCS
BIIMSIHHUE TPAKTOB Ha OTKJIOHECHHE HYJIS [IEJICHTAIIHOHHOHN XapaKTepHUCTHKH U Be-
JIMYMHY OAaBIECHHUA (PAa30BBIM KOMIIEHCATOPOM MOMEX C GOKOBBIX JIEIIECTKOB
muarpamMMsl HanpaieHHOCTH PJIC. ®unpTpoBble XapaKTEpPUCTUKH TPaKTOB
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MHOTOKaHaIbHBIX JIMHUH IiepeAad ONpeAeNioT BXOAHYIO 3aJaHHYI0 H30upa-
TEIBHOCTh IPHEMA H, COOTBETCTBEHHO, ITOJABICHAE IIOMEX, HAXOAIUMXCS BHE
pabouero nuana3zoHa. BenMunHa BHOCHMBIX [TOTEpPh BIMSET HAa TyBCTBHTENb-
HOCTb BCETO YCTpoiicTBa. ITooca npo3payHOCTH TPakTOB HOJDKHA OrpaHHYH-
BaThCs JHAIla30HAMU CUTHAIBHBIX ¥ FE€TEPOAUHHBIX 9acToT. OCTaNbHbIE HpPH
HEO0OXOMMMOCTH JIOJDKHBI OTCEKAThCsl (PUIBTPaMH BEPXHHMX U HHDKHHX YacTOT.
BcTpoeHHBIE B TPaKThl BCIIOMOraTelIbHbIE Y3JIBI KOHTPOJIBHBIX CHUTHAJIOB, Ha-
IPUMED, HaNpaBJICHHBIC OTBETBUTEINH, TPOHHUKH, NEPEKIIOYATENH CUTHAJIOB,
BIMSAIOT Ha COITIaCOBAHHE KAHAJIOB, YBEIMYMBas MOTEPU B JHAMa30HE 4acTOT.
BaxHBIMH 3IIEMEHTaMH, COCTaBIITIOLIMMH BOJIHOBOZHBIE TPAKThl, SBISIOTCA
KOHCTPYKTHUBHBIE BOJTHOBOJHBIE Pa3bEMBI, YTOJIKU U T. 1. DNaHIBI BOJHOBOI-
HBIX Pa3bEMOB HOJDKHBI OBITH IUIOTHO COBMEIIEHBI AN 00ECICYCHHS MHHH-
MaJbHOr o IMpocaurBaHus. [ yaydIneHUs JaHHOTO HapaMeTpa peKOMEH Iy eTCsl
[IPUMEHEHHE NOAaBIAIOIKX KaHaBOK. B criennanu3upoBaHHOH IUTEpaType st
Pa3pabOTYHKOB MPEACTABIECHO JOCTATOYHOE KOJMYECTBO CHEIMPHICCKUX JIIe-
MEHTOB C PETYJINPYEMBIMH IIPH IPOEKTHPOBAHUH XapaKTEPUCTHKAMH.

* 3amuTHBbIE yCTPOHCTBA

OHepreruyeckas camozamura CBY-IpHEMHHKOB SBISETCS OCHOBHBIM
TpedoBaHueM it Beex AercTByrommx PJIC BHE 3aBHCHMOCTH OT MX Ha3Haye-
Hus. 3ammra Bxojga CBU-npueMHHKa JOMKHA OJHOBPEMEHHO YIOBIECTBOPATH
TpeGOBaHIsAM 1O JIEKTPAYECKOH npodnocTd (P ), 6eicTposercTBHIO (T;),
nonoce npomyckanus (Af), passsske (Ppm) Y MHMHHMAJIBHO BHOCHMBIM B IIe-
puozsl ipuema notepsaM (P, ). CoBmelenune Bcex TpeboBaHui, 0COOEHHO st
BBICOKOIIOTEHIIMATIBHBIX MHOTOKaHAIBHBIX MOHOUMITYJIbCHEIX PJIC, mpusoaut
K 3HaUUTENBHOMY ycaokHeHHIO 3Y. [IpeAnouTHTEABHBIMU [IPH 3TOM ABISAIOTCS
HHUKJIOTPOHHOE 3alIUTHOE YCTPOMCTBO, MPEACTaBIAIONIEE COO0H INEKTPOHHBIH
npHOOp, NOCTPOCHHBIH Ha SBJICHUM LUKIOTPOHHOrO PE30HAHCAa B 3JIEKTPOH-
HOM NIOTOKE, OXBAaY€HHOM MarHUTHBIM MojieM (puc. 4, rasa 9), a taxke ICY,
9CKYV.

Hosgefimne oreuectBeHnsie 113Y mo cBoMM mapaMeTpaM MPEBOCXOIAT
3apyOexHsle aHaorH [8]:

— 3nekTpuyeckas npoyHocts — 5—10 kBt (300 Bt cpenneii momHocTH);

— BpEMs BOCCTaHOBIICHH 1TOCJIE CHIBHOTO Bo3aeicTBuA < 10 Hc;

— IIyMoBas Temreparypa npubopa pasaa 200 °K;

— BEPXHSA IpaHuIa JuHeHHocTH cocTasiser 2-107 Br.

Jpyrue XapaKkTEepHCTHKH OIpENENICHBl B TEXHHYECKOHW HOKYMEHTAIUH
H3TOTOBHUTEI HA COOTBETCTBYIOMHIA IpHOOP.

JuanasonHoe 3V, nMeloliee JOCTaTOYHYIO M0JIOCY IPO3PaYHOCTH BO Bpe-
Ms Tpuema, B KOHTEKcTe obecniedeHnss OMC IOMKHO MMETh 3HAYHUTENBHYIO
H30UpaTEeNIbHOCTh BHE JaHHOH MOJIOCHL.
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MexanusM paborsl 1I3Y oOecneuyuBaeT 3HAYMTENHHOE IIOJABICHHE
CHTHAJIOB BHE IOJIOCH Mpo3payHocTd (puc. 3, rnaBa 8) 3a cuer ocnabieHus
B3aumonerictus CBU-cursana ¢ MUKJIOTPOHHOH 4acTOTOM KoneOaHUsS diek-
TPOHHOTO Jiy4a npubopa. [1pu nonoce npo3paynoctu npudopa ~250-300 MI'u
orcrpoiika CBU-curganos Ha > 1000 MI'1 o6ecrieunBaeT UX rMomaBieHHE Ha
60 nb u Gonee, yTo JacT ocHoBaHHE MpoekTHpoBaTh CBU-npHEMHHUKH C BBI-
COKOH MepBOil MpOMEXYTO4HOH 4acTtoToll. TakuM 00pa3oM, COBpEMEHHBIE
CBUY-nmpueMHnky, umeronmue B cocrase 1[3Y ¢ cymeprerepoauHHBIM npeo6-
pa30BaHHEM YacCTOThl CHTHAJIOB Ha MEPBYIO BHICOKYIO NPOMEXYTOYHYIO 4a-
croty (>1000 MTI'1), xenaroT BO3MOXKHBIM IIOAABJICHHE CHTHAJIOB 3€PKAIBHBIX
yacrot Gonee 60 n1b M obecneynBarOT MOAABICHHE BCEX IOOOYHBIX YacTOT
(npu BBeneHuu cxeM ®OI13Y) 6onee 80 nb. CrnenoBaTenbsHO, BHENIHAS [TOME-
xoycroitunBocth CBU-npuemnuka B ciygae mpumenenus L3V, npasmis-
HO BbIOpanHHO# ceTku CBY M MpOMEXYTOYHBIX YacTOT PE3KO IOBBIIIAETCS.
CBepxObICTpHIH IIEPEXOA COCTOSIHHH «3aKpBITO — OTKpHITO» (5—10 HC), pac-
IIMPEHHbIA AHHAMHYECKUH TUana3oH paboThl U HeOONbIINE TOTEPH CUrHATA
BO BpeMs IIpHEMa OMPENEII0OT YHUKAIBHOCTh JAHHOTO BHAa 3Y B CpaBHEHUH
C IpYyTUMH YCTpPOHCTBaMH OZOOHOT0 Ha3HAYEHUS U X IIHPOKOE IPUMEHEHUE
B MoHouMmyJibcHbIX PJIC.

* Manomymsamue CBU-ycuaurenn

Pa3paGoTka KkayecTBeHHOro Mmanomrymsiero ycuwmrens CBY — no-
CTaTOYHO TpyJOHas 3aJa4ya, OCOOCHHO JUIS COBPEMEHHBIX pPafiMONIOKa-
IMOHHBIX MOHOUMITYJIbCHBIX cHcTeM. PaspaGoranHas B Poccuu cepust
anektpocrarudeckux ycwmrenei (QCKY, L3KY) pemmna MHOr#e mpobieMsl
noctpoeHus kaHanbHBIX CBU-nipueMHnKoB. Anroput™ nocrpoennss CBY-npu-
eMHHKa MOHOMMITYIsCHOH PJIC ¢ y4eTroM CBOWCTB MallONIyMSINHX YCHIIH-
tenedd i coBpeMennsix PJIC mpencrasined B [8]. IpenmymectBa OCY kak
3NMEKTPOIPOYHOrO YCHJIMTENS C HAHOCEKYHOHBIM BpPEMEHEM BOCCTaHOBIIE-
HHS TMPEROCTABIAIOT BO3MOXHOCT ero npumeHenns B CBU-npueMHukax 6e3
CIELMANIBHOTO 3aIUTHOTO YCTPOHCTBA.

Baxuoi#i ocobenHocteio orpaborku DCY, DCKY sBnsercs HeoOXoau-
MOCTbH COIJIaCOBaHHMA BXOJAa U BbIXxoaa mpubopa Ha MunumyM KCB B nuana-
30HE NoJIoCH po3payHocTH. PaccormacoBanue OCY ¢ BXOAHBIM TPAKTOM OT
aHTEHHOM CHCTEMBI CBS3aHO KaK C JONOJIHUTEIbHBIMU NOTEPSAMHU CHTHAJIA, TaK
U ¢ paccornacoBanuem ®UYX kaHanoB B 3aaHHOM Auana3oHe yactor. KCB
BBIX0/1a MPHOOpa TaKkXKe JOIDKEH OBITH OTPaHNYEH IS CHUKCHHUA OTPaXKCHHHN
CHTHAJIOB OCHOBHOM M 3€pKaJbHOH 4acTOT, CO3JaHHBIX HpeoOpa3oBaTeiIeM
4acTOThl B HampasiieHHH Bbixofa OCY M BCIEACTBHE HENOCTaTOYHOIO CO-
TJIaCOBaHHUs HANpaBJIICHHBIX 00paTHO B BHUAE JOXHBIX N00aBOK K paboyeMy
CHTHAIY.
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BaxXHBIM MOMEHTOM SIBIISICTCSI HAIMYHME HU3KOYACTOTHBIX HIYMOB B YCH-
murensix CBY, Monynmupylomux HECyHIIylo 4acTOTy IPOHMKAIOLIErO0 CUrHaja
WIK TIOMeXy. YKa3aHHBIH MpoLecC Pe3KO0 aKTUBU3HUPYETCS IPH MOSBICHUH
CHTHAJIOB Ha BXOJ€ IPUEMHHUKA BHIIIE €r0 MPAaHHMIIB! JINHEHHOCTH, TaK KaKk OH
HHTEHCUBHO MOJYJIUPYETCS COCTaBIIAIOMMMU HHU3KOYaCTOTHOTO LIyMa H, CO-
OTBETCTBEHHO, PACIIMpPSET CIIEKTP BXOAHOTrO CHT'Hana. B monocy npueMHuKa
PJIC, paGotaromero B A0MIEPOBCKOM PEXHME, MOTYT ITONACTh JECATKH CHIIb-
HBIX COCTABIIIOIIMX UMITYJIBCHBIX CHTHAJIOB, IPOMOIYJIMPOBaHHBIX IIyMaMH.
Hacslienue monocsl nmpueMHHKa MOJOOHBIMH COCTAaBILIIOIIMMHU CHTHAJIOB 3a-
BHCHUT OT €€ NIUPHHBL

B Hacrosiee BpeMs B TEXHHYECKUX JaHHBIX pa3pabOTaHHBIX YCHIHTENEH
CBUY Her Takux orpaHH4uTenbHbIX napamerpoB. Oxnako OCY u OCKY, uc-
MOJIb3yEMBIE B OTEYECTBEHHBIX pa3paboTKax, JOKyMEHTAIbHO 00ecleuynBaoT
JOIMYCTHMYIO CIHEKTPAJBbHYIO INIOTHOCTH MOIIHOCTH HH3KOYAaCTOTHBIX HIYMOB
Ha 4acTOTaxX, OTCTAIONIUX OT HECYIETO IPOHUKAIOIIETO curHana Ha 1-150 k'
B mpenenax MuHyc 125—-145 gb-B1/I'u npu ypoBHAX OrpaHUYCHHS €r0 JIHHEH-
Hoctu 10-10-° Bt. B mporuecce paspaborkn CBU-nmpHeMHAKa BEIGOD MEXIY
3CY, OCKY u II3Y coBMECTHO ¢ MPEAEIHHO MAJOUIYMSLIUM TPAH3UCTOPHBIM
YCUJIIMTENIEM JOJDKEH ONPEAEISETCS 3aJaHHBIMH (YHKIIMOHAIBHBIMU TpeOOBa-
HUSMH, IIPETBIBIAEMBIMH K BXogqHOMy MIITY.

Pa3zpaboranHsle nuana3oHHsle Manomymsmue ycwiurean CBY Ha
3CY, OCKY ofecneyuBaloT IOCTaTOYHO INHPOKYIO IOJNOCY IpO3payHoO-
cta 300400 MI'y npu 3aTyXaHUM CUTHAJIOB 3a IPEJENIaMH OTCTPOEK Jajee
800 MTI'ny, 6osiee 60 nb. ObGa BapuaHTa JalOT BO3MOXHOCTh IPOEKTHPOBATH MO-
IYJIA TIEPBOH MPOMEXKYTOYHOH 4acTOTHI C BRICOKMM HOMHHAIOM (~ 1000 MI'g
U BBIIE), B pe3yJbTaTe 4Ero yxe Ha BBIXOJE MOIYJI HepBoil Beicokoi ITH
MoxeT ObITh 0becreueHo (¢ yuerom DII3U) nonasneHne nepBoit 3epKaibHOMN
yactoTsl 10 70-80 nb.

* [IpeoGpa3oBaTens NPOMEKYTOYHOH YACTOTHI

CMecuTens, ABIAACH B3aUMHBIM YCTPOHCTBOM, KaHAJIM3HPYET MONE3HYIO
SHEPrHI0 CUTHANIOB B 00a HanpasiieHHs (Ha BBIXOJ M BXox Moxyiui). Hampsoke-
HHE 4acToTHl f,_ = f — f wmn f, = f - f, nosiBMBIIEECS HA BHIXOJE CMECHTEI,
BBI3BIBACT HANPSKEHUE CHTHAJA M HAa BXOJ€ cMecutens f, = f — fnp, KOTOpOE
pacnpocTpaHseTcs Mo JHHUM «cMecHTenb — Bbixox YBU» u, oTpaxkasick oT
HEro, BHOCHT [OMOJHHUTEBHEIC MOTEPH M HCKAXKEHHS B IIPOXOISIIHNA CHIHAT.
B cMmecutene Taxoke npucyTcTByeT 3¢ dekT BTopHyHOro o6paTHoro npeodpaso-
BaHH, TO €CTb [PH ASHCTBHY Ha BBIXOJE CMECHTENS HANPSDKCHUA f = f, — f, i
Jop =/, —J, OHO BBI3OBET Ha BXOJIE CMECHTEIIA 3CPKANBHYIO 4acToTy f, =/, —f, .

OTH ¥ ApyTHE B3aHMOACHCTBHS B CMECHTENE SBIAIOTCS HPUYHHAMH HC-
KaKCHHH, MOABUBLIMXCS Ha BBIXOAE MOAYIA mpeobpasoBatenst. CyIecTBYOT
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8. OnTMM3aLUmMA aneMeHTOB AnanasoHHbix CBY-npueMHukos MPJIC, ynyuwaiowan ux IMC

pa3iu4YHBIE METOABI WX MHoAaBieHHWs. Hampumep, B OanaHCHOM cMecHTENe
JUOABI pa3HOCATCS Ha BENWYHMHY A/4 TakuM 0Opa3oM, YTO 4acTh MOIIHOCTH,
OTpaXKeHHasl OT PacCOrIacOBaHHBIX CMECHTENIEH, lajlee OTPayKacTCs OT BIepe-
JucTosAmero Beixoga YBY, nmpuxoauT oOpaTHO Ha JHOABI CMECHTENS B IpO-
THBodaze U KOMIEHCHpyeTcs. bubalaHCHOE HCIIONHEHHE Mpeobpa3oBaTeit
MIOCPEACTBOM CXEMBI JIIEKTPOHHO-(a30BOro MojiaBiIeHUs 3epKaIbHON YaCTOTHI
MO3BOJIAET JOIOJHHUTENBHO MOJNABIATh 3€pPKajbHbIe KaHajbl Ha BEJHYHHY JO
20 nb.

* MoayJiu nepBoii H BTOPOii NPOMEXKYTOYHbBIX YaCTOT

Ortpaborka creayromux 3a MIIIY moxayseit nepBoit 4 BTOpoH MpoOMexy-
TOYHBIX YaCTOT, IIPEJCTaBICHHBIX B Pa3BEPHYTON CXeMe OTHOTO M3 NeJICHralu-
OHHBIX KaHasioB CBU-npueMHHUKa, HE JOJDKHA YXyAIATh 3HaYCHUS IOAAaBICHHUH
CHIHAJIOB Ha 36pPKaIbHbIX, TOOOYHBIX U BHEIOIOCHBIX 4aCTOTAX.

B [8] paccMoTpeHBI criocoOB! yiydiieHHs MOJAaBICHUS CHTHAJIOB B MO-
IyNsX MEPBOTO M BTOPOro Hpeobpa3oBanuii Ha f, U f,. OCHOBHbIE CLIOCOOE,
npeJcTaBlIeHHBIE B [8]:

— B MOIYJIX NEPBOTO M BTOPOro HpeoOpa3oBaHUI NPHMEHAIOTCA MO-
HOJIUTHBIE CXEMBI y3JIOB C IUIOTHOH KOMIIOHOBKOH IJISl YMEHBIICHHS
[Apa3UTHBIX PEaKTHBHOCTEH, a TaKkKe TEXHONOTMYECKH YIydIlCHHAas
9KPaHHUPOBKA, IIOMEXOONACHBIE JJIEMEHTH H COCIMHEHHS pa3Bs3biBa-
FOTCS BEHTHIIMH;

— YCTaHOBJIEHHBIE mMoJOCHO-pomyckatomue ¢uibtpsl (IIIID) dop-
MHpYIOT TpeOyeMble IONOCh MEPBON M BTOPOH NPOMEXKYTOYHBIX 4Ya-
CTOT C 3aJIaHHBIM IOJIABIICHUEM CHTHAJIOB C 4acTOTaMu f,, = f =+ 2f |
Hf:xz =f;wl +2-f;192;

— HpPHUMEHEHBI CXeMBI (ha30BOro MOJABICHUA 3€pKajJbHBIX KaHaJOB B CO-
cTaBe OATaHCHBIX CMECHUTENIEH H CyMMUPYIOIUX rHOpHIHBIX KBaIpaTyp;

— MOHOJIMTHEIE OaJlaHCHBIE CMECHTEIH 00BbEeJUHEHBI C HHTErPUPOBAHHBI-
MH YCHIIMTEIISIMH MOILHOCTH FeTePOAHHOB U 06eCIeYHBaIOT pacuIype-
HUe JuHerHoro JIJ1 curHanos.

IlepeuncneHHble Mephl MMO3BOJAIOT YJIYYIIMTh ITOMEXO3aIHIIEHHOCTh

KaHaJIOB IIPHEMA.

Pe3ynpTupylOmMe XapaKTEpUCTHKH ITOJABIECHHS Iapa3HTHBIX CHIHAIOB
B kaHanax CBU-npHeMHuKa:

— CyMMAapHO€ 3HaueHHE MO/aBJICHHA CHTHAIOB Ha f, >80 1ab;

— II0JIaBJICHHE CHUTHAJIOB Ha j; ) >50 nb;

— NOJABJIEHHUE CHTHAJIOB fr — S 260 1B;

ul/2 —

— IIOJIABJICHHE CUTHAJIOB f — >60 ab;
rl mal/3

— IOJABJIEHHUE CHIHAIOB 2 j: ,—fo 260 1b;

yl —

— IOJABIICHHE PYTHX NApa3UTHBIX curHaioB >80 1b.
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OuepKu 06 31EKTPOMArHUTHO COBMECTUMOCTM M NoMexo3atumieHHocTu CBY-npuemnmkos PJIC

e JIuHuM nepeaavd BbICOKOYACTOTHBIX CHTHAJIOB

AnTeHHO-TIpueMHBble ycrpoiicTBa PJIC 00bIMHO HaxomsATCs Ha IOBOPOT-
HbIX mardopmax. PaccMoTpuM ux.

Bpamaromuecs coenunenus (BC) mepenaun cCUrHajioB SBIISIOTCS OCHOB-
HOHM 9acThio JMHHHY mepenadd oT CBU-pHeMHHKa K HETOJABHKHOMY ITOCTY
ynpasieHus PJIC. O6sraHo ucnons3yioT BC Ha poMeXyTOYHBIX JacTOTax.

IlepBBle TOKOCHEMHHKH TPEACTaBILUIA COOOH KOHCTPYKLHMH ILIETOYHO-
ro thna. OJHaKo MX MPUMEHEHHE COKPATHJIOCh B CBA3HM CO 3HAYHTEIBHBIMH
HegocratkaMd (6oJIbIIoe HMEPEXOJHOE HEPaBHOMEPHOE COIPOTUBIECHHE IPH
BpalIEHWH MIETOYHBIX KOHTAKTOB), XapaKTEPHBIMH IPEHUMYILECTBEHHO JUIA
BBICOKHX YaCTOT, H, COOTBETCTBEHHO, BO3HUKHOBEHHEM IIETOYHBIX JJICKTPH-
geckux myMoB. B mocnenaux paspaborkax PJIC Hcmoms3yroTcs yimydIIieH-
HBIE KOHCTPYKIMH TOKOCHEMHHKOB C NPHMEHEHHUEM CKOJB3SIHUX 30JI09EHBIX
koHTakToB (Statement of Work for Slip-ring and Rotary Joing Assembly, for
Samsung 2007). OqHako yKa3aHHBIE CXEMBI JOJDKHBI OBITH OIICHEHBI B KOHTEK-
cTe 00pa30BaHUsA HONOJIHUTEIBHBIX DJICKTPUYECKUX IIYMOB.

OueBHIHO, MIETOYHAS CEKIHA TOKocheMHHKa BC npu nepenaye cHisHOro
CHrHaJIa J0OaBIAeT K COOCTBEHHOMY IIyMYy NpHEMHHKA HaBEICHHBIH IIETKa-
MH HHU3KOYaCTOTHBIN 3IEKTPUYECKHH IIyM. AMIUIMTYZAA 3JE€KTPUYIECKOTo IIyMa
IpOIOPIMOHAIBHA CHJIE TOKA, IPOTEKAIOMIETO Yepe3 TOKOoCheMHHUK. IIpu Hanu-
YHH CHIbHON NOMEXH HWIH MPOHHKINEro B npHeMHsIH TpakT PJIC 30Hmupylo-
IIEro CUTHaja TOK CO IETOYHBIX KOHTAaKTOB YBEIMYHUBAETCS, HABEICHHBIH ITyM
PE3KO IMOBHIIAETCS, MOLYIHUPYS IIOMEXY HIIHM HyJIECBOH CHIHall, Hab/IoaaeMblie
Ha BBIXOJIc IIPHEMHHKA.

Ecnu MomHOCTh COOCTBEHHOTO IITyMa Ha BBIXOZIC IPHEMHHKA

Pnux =kT'Af'F'Ky’ umnux = VPnux'Rnnux’

TO CIICKTpajIbHaA IMIOTHOCTHh MOIIHOCTH BBIXOJHOI'O IIIyMa
2
NII'I = uII'IBHX /Af’

rae k=1,38-102 IIx/K — nocrosaHas BoiabuMaHna;

Af— nonoca npoIycKaHus NPUEMHHKa;

F — xo3¢¢unueHT nyma;

K - K03 QUIHEHT yCrIeHH .

Korna nornonsurensHbii mym (N, ) HABOZUTCA 32 CYET MOLIHON IOMEXH,
K03 HUIMEHT IHEPreTHIECKUX MOTEPh B IPUEMHOM TPaKTE BCIIEACTBUE IOSAB-
N, +N_, )

Nll.l

ITpoBepka merogHoro aHanora BC noka3saja, 9To AONOJHUTEIbHBIE IITyMbI
IIpH nepejade TMHEHHBIX paboyHX CHTHAJIOB COBMECTHO C IIOMEXOH aMILUIHTY-
no# 50-70 MB yBenuuuBatorces 1o 20 b B 10IUIEpOBCKOM JHana3oHe 9acToT.

JICHHS OOITOJIHUTEIIBHOI'O HABOJAILECTO IIIyMa 6y2lCT COCTaBJATH
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8. OnTUMM3aLMA 3NEMEHTOB AnanasoHHbIX CBY-npuemHukos MPJIC, ynyuwaiowan ux 3MC

Bemmuuna nomexu 50-70 MB, npoxopsmeit Bo BpamaromeMcss COeXHHEHHH
CBSI3U IIEICHTAllMOHHOTO KaHaja MPUEMHHKA, COOTBETCTBYET MAacCHBHBIM OT-
paxxeHHsAM oT 6au3kux K PJIC 00BEKTOB MIIH OTPa)KCHHSM, BO3HUKIIUM B pe-
3yJIbTaTe AyIIbHBIX CUTYaUHH C COCETHUMH PAIHONOKAIIMOHHBIMH CTAHI[HAMH.
Takum 06pa3oM, HaBeAEHHBIH NIyM B IIETOYHBIX TOKOChEMHHKAX IIPOSBISAETCS
IIPY BXOAHBIX CHT'HAJIaX, YaCTO MPEBBIIAONINX THHEHHBIH PEXXHM PabOTHI IIpH-
€MHHKa, TO €CTh B CIIy4asX, KOIrJJa BMECTE C HOJIE3HBIM CHUTHAJIOM IIPUHHMAETCS
HHTCHCHBHAs NoMeXa — oTpaxkeHue Bbinie ypoBHs JIJ] npuemHuka. [ToaTomy
K PJIC, paGoTaromuM B JOIUIEPOBCKOM PEXHUME CENEKIMH IBIKYIIHUXCS Ie-
JIeH, IpH pasIMYHBIX BUIAX CUTHAJIOB, B TOM YHCJIE KBa3HHENPEPHIBHBIX, HEOO-
XOOHMO TPEABABIATH TPEOOBaHHA MO JONOJHHUTEILHOMY SIIEKTPUYECKOMY,
MOAYALHOHHOMY IIyMy (IPH HaJM4YUH CHJIBHOTO HPOHHUKAIOLIEr0 CUTHANIA),
BO3HHKAIOILEMY 3a CYET HECTaOMIIBHBIX HEPaBHOMEPHBIX KOHTAKTOB TPEHHSA
Y HCKPEHHS NPH BpalleHUH KOJIeL] TOKOCHEMHHUKA.

PeanbHble napamMeTprl pa3pabaThiBaeMbIX meToYHbIX BC:

— koa¢puIHeHT nepenayu >0,6;

— COIIPOTHBIECHHE KONbLIEBBIX KOHTAKTOB < 0,05 OM.

BricokouacTOTHast CEKIsA HEKOHTAKTHOrO (EMKOCTHOrO) THIIa Haubosee
IpHeMJIEMa JUI BPAILAIONIMXCA COSIUHEHHH aHTEHHBIX MMOCTOB C alIapaTHBI-
MH kabunamu (AK) PJIC.

KOHCTPYKTHBHO TOKOChEMHHK NPEJCTABIAET CO00i HabOp H3 KONBLIEBBIX
IUIaCTHH, NMPHYEM IpyTa BHYTPEHHUX IUIACTHH HENOABHXKHA OTHOCHTENHHO
HIUIMHIPHAYECKUX OIOp, a IPyIIa HapyXHBIX IUIACTHH SBIAECTCS MOABHXKHOH
OTHOCHTENBFHO JaHHBIX ONODP M HENOABM)KHA OTHOCHTENbHO AK.

BHyTpH kaxmoil rpynmsl IUIaCTHHBI COSOMHEHBI mapajurensHo. Hapyixk-
HBIE IUTACTUHBI Yepe3 BHICOKOYACTOTHHIH pa3beM COEAUHEHBI C COIIACYIOMIMM
KackazoM Ha Bbixoje CBU-npueMHuKa. I'pynna BHYTpEeHHUX IUIACTHH COEOHU-
HSETCA Yepe3 BHICOKOYACTOTHBIH Kabeb ¢ COrIacOBaHHBIM pa3beMOM aIiapar-
HOro KOHTeHHepa. BRICOKOYacTOTHBIE CHIHAJIBI, MOCTYNAIONIHE B TOKOCHEMHUK,
IIPEIBAPUTENHHO INPOXOMAT Yepe3 corlacyrolmue Kackabl, NMpeaHa3HadYeH-
HbIE JUI1 KOMIICHCAlMH HOTEph CHFHAJa IPH Iepexoe 4epe3 TOKOChEMHHK,
KabenbHYyI0 JIMHHUIO Mepenadd M corimacoBarens B AK. EMkocTHy0 cekuuio
TOKOCHEMHHKA C JOCTAaTOYHOH CTENECHBIO MPUONIKEHHSI MOXHO NPEACTaBUTh
B Bue [1-06pa3Hoii SKBUBAJICHTHOH CXEMBI, BXOJIAIIEH B 3KBHBAICHTHYIO CXe€-
My JHHHH niepenadu BU-curaanos (puc. 7).

Jlvana mepepadu mpeacTaBiieT coOoif SKBHBAJICHTHYIO CXEMy BBIXOJA
cornacylomero kackaga 1 kaHama CBU-npuemHuKka, HarpyxeHHoro Ha BC
(3KBMBaJICHTHasi CX€Ma E€MKOCTHOH CEKIIMH TOKOChEMHHKa 2) M COrjacylo-
myio Harpy3ky 3 — R . Ilepen Harpy3Kko# 4acTo yCTaHaBIMBAIOT JUIMHHBIHA Ka-
6enp cBa3u (200 M u Gonee). DKBUBAJIEHTHAas CXEMa BBIXOJA COIJIACYIOLIETO
KacKajla IMEET UCTOYHHK HanpskeHHust U, ¢ BHYTPEHHHM CONPOTHBIEHHEM R
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¥ HHIYKTHBHOCTb L , KOTOpas NpeIHa3HAueHa Ui KOMIEHCAIH eMKOCTHOH
COCTABIIAIOLIEH CONPOTHBIECHHS TOKOCHEMHHKA.

T T
@ of [T Tl [

Puc. 7. OxBuBaseHTHAs cxeMa JIMHUH nepeaun BU-curnanos

Br160p sKkBUBaJIEHTHOH CXEMBI JIMHHH II€pefadH AAeT BO3MOXKHOCTh CO3-
aHUS €€ MaTeMaTHYecKOW MOJenH, Ha KOTOpO# HccienyeTcs BIHSHHE pas-
6pocos 1, 2, 3 Ha KOMIUIEKCHBIH ko3¢ uumeHT nepenayn (aMwmTyny u ¢asy)
BBIXOJHBIX CHTHAJIOB B amapaTHOM KOHTEiHepe KaGHHBI B 3alaHHOH HoJyioce
nporyckanusg AUX.

3HaueHHe HHIYKTHBHOCTH L noadupaercs TakuM o0pa3oM, YTOOBI Mak-
cumyMm AUX, a ciefoBaTensHO, M HyJIEBO€ 3HaueHHE (a3bl Ha BHIXOAE THHUH
mepeiayd NPUXOIWINCh Ha CPEIHIO 3aJaHHYI0 dacToTy AUX, paBHyIO HO-
MHHany f , TIpH BHIOpaHHOH Harpyske R (R ompenensercs BHIOpaHHBIM coe-
JMHUTENLHBIM Kaberem, R =50, 75 Om). [IpuemiieMbie OTKIOHEHHUS 3HA9EHUH
1, 2, 3 ToKOChEMHHKA HE JOIDKHBI IPUBOAUTH K 3AMETHOMY OTKIOHEHHIO HYJIS
®YX or cpenneii yacth AUX U, COOTBETCTBEHHO, K YXYAIICHHIO k03¢ Pumu-
€HTa nepegayu.

PazpaGoraHHbIe THHUK nepeaad 00eCeYHBAIOT:

— monocy npomyckanus =100 MI'n;

— kodddurmenT nepenauu >0,7.

Jlis yBenuueHHs pa3Ba3Ky MEX1y HETTOIBIKHBIM SKPaHOM U BPaIaromeH-
cA KOHCTPYKIHEH TOKOCheMHHKa Ie7eC000pasHO HCI0Ib30BaTh IaOHPUHTHEIC
cowreHeHus. B mocnenHee BpeMs 3HAYUTENbHBIE YCHIHS IPOEKTHPOBIIUKOB
MPJIC HampaBneHsl Ha pa3pabOTKy MHOrOKAHANBHBIX BPAIIAIOIUXCS COEIU-
HEHUH JIMHUH epelaud Ha BOJIOKOHHO-ONTHYeCKUX JTHHUAX cBsazu (BOJIC).

MexanmnapaTHeie U BHYTPHAINAPATHHIE CBSA3H, MPOSBIAIONIHECT depe3
CHJIOBBIE U Pa3bEMHbIE BBOABI JIHHHUII U OCOOEHHO BBIHECEHHBIC KabOelbHBIE
CBA3U JUIMHHBIX KaOEIbHBIX TMHUH, HOITYyCKAIOT BO3SMO)KHOCTh NPOHHMKHOBEHUS
HEXXENaTeNbHBIX CUIHAIOB U MHOXXECTBEHHBIX MMOJEH B CBA3YIOIIHE YCTpOH-
CTBa, MO3TOMY 3aIHTa OT TAKOrO POJa ANMapaTHHIX U HHIYCTPUAIBHBIX I0-
MeX OCYIIECTBIAECTCS KOMIUIEKCHO, NMpH KOHCTPYMPOBAaHHH H pPa3MEUICHHUH
JMHMHA Ha pabouMx ydacTKax 3ajaHHBIX TeppHTopuil. Hambomee akryain-
HBIMH B HACTOSIIEE BPeMS CTAHOBATCH DPa3pabOTKH YCTpOWCTB mHepenad
BOJIC.

64



9. BHeipeHue YCTOWYMBbLIX K OMEXaM y3/10B NPUEMHUKA AuanasoHHbix MPJIC

IIpuBeneHHBIE BHINE NPENTIOKEHUA, nociaeanne paspaborku CBU-mpu-
€MHHMKOB Y4uThIBaloT AeicTByronme I'OCT, MexmyHapomHBIE CTaHIapTHI
U «PerlaMeHT paguoCBsA3H», KOTOPHIE OIPEAENISIOT OCHOBHBIE TPEOOBaHHMsA
k OMC/OMIL

9. BHEAPEHUE YCTOMYMBbBIX K MOMEXAM Y3J10B
NMPUEMHUKA IMANMA30HHbIX MPJIC

MrHoBeHHOH MONOCOH HPONMYCKAaHHs JHOOOr0 MPUEMHOTO DJIEMEHTA SB-
Is€eTcs I0JIOCa YacToT, B Mpenenax KOTOPOH NaHHBIH 3JIEMEHT MOXET OHHO-
BPEMEHHO IPOITYCKAaTh WIH YCHIMBATh JBa CHTHajJa U Oonee, MpH 3aJaHHOM
Jonycke ero ko3d¢umuenta nepexayu (mo Moayio U ¢ase). OnTuManbHBIM
BapHaHTOM SBIIETCS PaJUOJIOKAIMOHHBIA MPUEMHHK, UMEIOIMHA HanbOonee
Y3KYI0 IOJIOCY IO BBICOKOH 4acTOTE, COM3MEPHMYIO C IIMPHUHOMH CIIEKTpa H3IIy-
4aeMOT0 CUTHAJIa, YBEJIMYCHHYIO Ha AOIYCK €ro HECTaOMIILHOCTH, IIPH Tpedye-
MBIX YaCTOTHOH M HMITYJIbCHOH XapaKkTepuCTHKax. JJomyck Ha HeCTaOUIBHOCTD
JOJDKEH OBITh MHHHMAJIbHBIM.

IIpuemank MPJIC mjist BHINONHEHHS KOMILICKCHBIX 3a1a4 JOJDKSH HMETh
JOCTAaTOYHBIH Hana30H HACTPOHKU, KOTOPYIO MOXKHO IIPOU3BOAUTD IIPU IIOMO-
IIM JIEMEHTOB IEKTPOHHOH WM MEXaHHYECKOH NOACTPOHKH U NMEPECTPOHKH
6e3 yxyamenus TpedyeMbix pabo4nx xapakTepucTUK. OCOOEHHOCTHIO HOCTPO-
enns auanasoHHsIX MPJIC, npuMensionx @AP umt ADAP, sasinsercs Oons-
o€ KOJIMYECTBO BXOJHBIX MpHeMHbIX 31eMeHToB (10000 u 6onee). BBenenue
B HUX CEJICKTHUBHBIX Y3JIOB TPYAHOBBIIIOJHHMO, YTO 3aCTaBIIET pa3paboTyu-
KOB IIpOeKTHpoBaTh BxoJ CBU-npreMHNKa IHPOKONOIOCHBIM, IOy CKAIOIUM
CEJIEKIMIO Bcero TpebyeMoro auana3oHa pabouux vacror. IIpu aToM momo6-
HO€ IIOCTPOCHHE M3HAYAIBHO yXYALIAET XapaKTEPHCTHKH KaXIOro OTAEIHHO
CTOSIIIETO JIOKaTopa; 0COOEHHO ONACHOH ABJIAETCS MOCTOPOHHAA IIOMEXa, OKa-
3aBILIAsACS Ha €ro BXOJeE B JII0OOH Touke paboyero aAuanasoHa, KOTOpas MOXET
BBECTH NPHEMHHUK B orpaHudcHue. OnHako ADAP ¢ GoJIBIIUM KOJIHIECTBOM
3JIEMEHTOB NPENOCTABISET H ONpEJeIICHHBIE IPEUMYLIECTBA — YIIydIIaeT Xa-
PaKTEpHUCTHKY ITHHAMHYECKOTO JHUalla30Ha II0 CPABHEHHIO C OJHOKAaHAJIHHBIM
HWIA MAIOKAHANBHBIM IPHEMHHKOM IPOIOPIHOHATIBHO YMCIY KaHAJOB, pac-
MOJIOXKEHHBIX Ha IUIOAAH PacKphIBa aHTeHHBI. COOTBETCTBEHHO, H IPHEMHBIE
KaHanb! nocine AGAP nomkHEI UMeTh YBeIH4eHHbIH JIJ] pHeMa, Tak Kak momna-
JaHUE IOMEXHU Ha 3epKaJIbHbIA 1M MOOOYHBIH KaHaJl Cpa3y yXyAIIaeT YyBCTBH-
TENBHOCTh IpHeMHHKa. [1o3ToMy ocHOBHbIE TpeboBaHHA OMC Mo peXEeKUUH
Napa3UTHBIX CHUTHAIOB, B YACTHOCTH IO INOJABICHHIO 3€PKAJBHBIX M APYTHX
Napa3UTHBIX CHUTHAJOB, JOJDKHBI OBITH PacIpOCTpaHEHbl Ha IPHEMHBIC Ka-
Haibl niociie ADAP. B cBsi3M ¢ TeM YTO 3TH KaHaibl NOABEP)KEHBI MOIIHBIM
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BO3JEHCTBISIM COOCTBEHHOT'O IE€peNaTYHKa, IIPOHUKAIOMUM C PaCKphIBa aHTCH-
HBI, HIH OTPAXEHHAM OT OJIH3KO PacIONOKEHHBIX NPEAMETOB, CEIEKTHBHBIC
9JIEMEHTHI, YCTaHABIMBAEMbIE Ha BXOJaX NPHEMHHUKOB, JOJDKHBI OBITH JOCTa-
TOYHO 3JIEKTPONpPOYHbIMH. [103TOMY B TakHX Ciay4asx OOBIYHO MCHONb3YIOTCH
KaK MacCUBHBIE QUIBTPBI (IPECENECKTOPHI), TaK U 3JIEKTPONPOYHBIC AKTUBHBIC
9JIEMEHTHI, 00ECIeYHBalIOIHe JICKTPOHHOE IOAABICHHE CHTHAJIOB HEXENa-
TEJBHBIX 9aCTOT.

IIpecenexropsr CBY, B 1aHHOM cityyae CiTy’Kallhe I NpeaBapUTeIbHOM
YaCTOTHOHM CENEeKUUH, NOJDKHEI 001anaTh NJOCTaTOYHON 3JIEKTPONPOYHOCTBIO,
MHHHUMAQJIBHBIMH BXOJHBIMH IIOTEPAMH B IIOJOCE IIPOITYCKaHHS M BBICOKOH
YaCTOTHOH M30HMpaTenbHOCThIO. B GONBIMMHCTBE CIy4aeB OHH BBHIONHAIOTCA
B BHZI€ OOBEMHBIX PE30HATOPOB (IIPSMOYTOJIBHBIX WIHM HHIMHIPHYCCKHUX), [IO-
JIOCKOBBIX M MHKPOIOJIOCKOBBIX cXxeM. O0beMHBIE pe30HATOPHI NIPEACTABIIOT
co00if TUANEKTPHYECKYIO CPENy, OrpPaHHUYCHHYIO METALIHYECKOH MOBEPXHO-
CTBIO. DTO METAJUIMYECKHE WIH JHAICKTPUUECKHE PE3OHATOPHI, BHYTPEHHSIA
MOBEPXHOCTh KOTOPBIX OOECIEYHBaeT BBHITOJIHEHHE YCIOBHH MONHOIO OT-
paxenus. IIpy NpoeKTHPOBAHUM MPECEIEKTOPOB NOKEH BBINONHATBCA P
ycnoBuil. Metajuindeckas CTeHKa pe3oHaTopa JOJDKHA HMETh XOPOHIYIO Npo-
BOJJMMOCTb, YTOOBI TOKH, BO3HUKIIHE B HEM, HE BBI3bIBAIN GOJBIIMX IOTEPH.
Cpena, 3amonHsmomas 00beM, TAKKE HE HODKHA 00najgarh norepsaMu. BomHo-
BOJHBIE TIPECENIEKTOPhI — OOBEMHBIE PE30HATOPHI, OOBIYHO NPHUMEHIEMBIC BO
BXOJHBIX MPHUEMHBIX YCTPOMCTBaX IpPH 3aBE€NOMO OONBIIMX YPOBHAX MOIIHO-
CTH, NMPOHUKAIOMHKX OT IepeiaTdHka. IIpsMOyrolbHblE pe30HATOPBI IPOEK-
THPYIOTCS IIHPOKOIIOJIOCHBIMH, NIPH HacTPOHKe Y3KOH HOJIOCHI IPOITyCKaHUsS
OHM CHJIBHO YBEIHYMBAIOT NMOTEPH. Pe30HATOPH MOXOOHOro THIa HEymXOOHBI
B HacTpolike U nepecrpoiikax. Ha BosHOBOAaX cTaHAApTHOrO NPAMOYTONBLHOTO
CEYECHHS TEXHOJIOIMYECKHU MIPOLIE BHIIOIHHTH Pe30HATOPHI (PUKCHPOBAaHHOM Ya-
CTOTHI I[yTEM YCTAHOBKH B HHX COOTBETCTBYIOIHMX nHadparMm. KoakcranpHbre
U NOJNyKOAKCHAIBHBIE PE30HATOPHI JOCTAaTOYHO KOMIIAKTHBI, HMEIOT MEHBIIHE
rabapuThl, HO 00JaJalOT CPABHUTENHHO HEBBICOKOH NOOPOTHOCTBIO, OOBIYHO
MPUMEHSAIOTCS B JUIMHHOBOJIHOBOM y4aCTKE BOJHOBOJA.

B kauecTBe BXOIHBIX JIEKTPOIPOYHBIX BBICOKOAOOPOTHBIX Y3KOINOJIOC-
HBIX PE30HATOPOB, MEPECTPAUBAEMBIX B IIMPOKOM JAHANA30HE YacCTOT, Hpen-
MOYTUTENHHO MCIIONb30BaTh HWIHHAPUIECKHE pe30HaTopsl. OHH yIOOHH NpH
nepecTpoiike B MIHPOKUX Ipenesax M TEeXHONOTHYHBI B u3roromieHuu. Hau-
Oonee NpakTHYHOH KOHCTPYKIHEH BXOJHOTO THaNa30HHOIO MPECENEKTOpa A
coBpeMeHHbix MPJIC sBnsieTCS WHIMHAPUYIECKHH PE30HATOpP C MEXTHIIOBOH
CBA3bI0, 0073 1aI0IHIi JOCTATOYHOH 3JIEKTPOIPOYHOCTHIO, Y KOTOPOTO JBa IEp-
NCHAMKYIAPHO MONSAPH30BAHHBIX THIIA KoneGanuit TE, (H,) CBA3aHEI MEXy
co0o#t, npHYEeM ONUH M3 HUX HMEET CBA3b C BXOAHBIM BOJHOBOAOM, ApYroi —
C BBIXOIHBIM.
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JIBYXKOHTYpPHBIif pE30HaTOP C MEXTHITOBOH CBA3BIO IPEJICTaBIICH Ha PHC. 8.

l Bxox (Bbixom)

Brixon (Bxom)

BuHT cBa3K

Koppextupyrommii BUHT

Puc. 8. IByXKOHTYpHBIH pe30HATOP C MEXKTHIIOBOH CBSA3BIO

B TakoM npecenekrope BXOAHON H BRIXOXHOH MPAMOYTOJIbHBIE BOTHOBOIBI
C OCHOBHBIM THITOM Kose6anuii T E|o CBs3aHBI C COOTBETCTBEHHO OJIIPU30BaH-
HBIM THITOM KOJIe0aHHIi B MHIHHAPUIECKOM PE30HATOPE TE"I yepe3 auapparMbl
M B BuzE KpYTIIBIX OTBEPCTHH B cepeHHE OOKOBBIX CTEHOK IIUIMHAPA TaK, YTO
HanpasJIEHHUs HX JJIEKTPHYECKHX BEKTOPOB COBMAJAlOT. BX0JHOM U BBIXOAHOH
BOJIHOBOZIBI pacmoiioxeHs! nox yrioM 90°. Ilpu perynupoBke cpeaHNM BHH-
TOM BO3HHKA€T MEXTHIOBas CBA3b MEXIY NEPNEHIUKYISIPHO IOIIPU30BAH-
HBIMH KOJIeGaHUAMHU TEm. VBenu4YHBas peryJHpOBOYHBIM BUHTOM CBS3b 3THX
NEpIEeHIUKYIIAPHBIX KoJaeOaHUH, MOJKHO IONYYUTh INIOCKYIO HIIH IOBYropOyro
JaCTOTHO-IIONOCOBYIO XapaKTEPUCTUKY. [IBa APYTHX KOpPEKTHPYIONIMX BHHTa
CHy)XaT IUI1 PEryJHpOBKM CHMMETPHYHOCTH XapaKTEPHCTHKH IIpecelieKTopa
IyTEM H3MEHEHUs pe30HaHCHEBIX 4acToT KonebaHuil TE . DKBHBaICHTHas CXe-

I
Ma JIByXKOHTYPHOT'O PE30HATOpa IPEACTaBIeHa Ha puc. 9.

LG -

Puc. 9. DxBuBaNeHTHas cXeMa IByXKOHTYPHOTO Pe30HATOpa

[opuiHeM, pacroN0oXXEHHBIM B TOPIE LHIMHAPHYECKOTO Pe30HaTopa, pe-
TYJUPYIOIHM €ro 06beM, MOXXHO H3MEHATh PE30HAHCHYIO YacTOTY KoJeGaHHH
npecenekropa B npenenax 10-20 % ot fp . KoHcTpykims Takoro pesoHaropa
NO3BONIAET H36eKaTh HEXENATeIbHBIX THIIOB KoJlebaHuil B penenax paboyero
nuanasoHa nepectpoiiku (1000 MI'y u Beie).
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BennunHa CBA3M MPECENEKTOPA CO BXOAOM M NMOTPEOHTEAMH BBIOHpacT-
cs B 3aBHCHMOCTH OT Ha3HA4YEHMS PE30HATOPa U IPEIbABILIEMBIX K HEMY Tpe-
OoBaHMii: YeM 0OoJjiee MIHUPOKOMOIOCHBIM NOIDKEH ObITh (QUIBTP, TEM CHIIbHEE
JOJDKHA OBITH CBSI3b C BHELIHNMH LETISIMH, COOTBETCTBEHHO, OONBIIE pa3sMepsI
OTBEPCTHH CBSA3H, YTO BIEUET 3a CO0O# CHIDKEHHE JOOPOTHOCTH H YBEIHICHHE
HOTEPb.

B pe3oHarope-npeceneKTope, KpoMe OCHOBHOTO BBHIODaHHOIO THIA KOJe-
6aHMii, MOTYT BO3HHKAaTh KOJIEOAHMS JPYTHUX BHIOB, a TAKOKE KOJIEOAHHUS 3a cUeT
BBIPOKAEHHA OCHOBHoro tuma. Hanwume Takux koneGaHWi NPHBOAUT K BO3-
HUKHOBEHHIO JIOXKHBIX PE30HAHCOB H YXYHIIEHHIO JOODOTHOCTH pe30HaTopa
BCJICZICTBHE JIOMOJHUTENBHOTO PacCesHHUsA 3IEKTPOMArHUTHOH 3Heprun. B mm-
JIMHIPHYECKUX MpeceeKTopax-pe3oHaTopax, Haubonee 4acTo HCIIONb3yeMBIX BO
BXOIHBIX ycTpoiictBax CBU-npueMHuKa, IpH NMONafiaHu| Ha HUX CHJILHOTO IIpo-
HUKAIOILETO CHTHAJIa [IepeIaTIMKa KOJIMYECTBO BO3MOKHBIX Apa3HTHBIX Koeha-
HHH C XOPOIMM IPHOIIDKEHHEM MOXHO ONPEEUTh SMIIUPHIECKOi popMymoit

2
N=439L _ 439" DL
A’ 4 A\?

b

rae ¥V — 00beM pe3oHaTopa,

_wn-D*-L
4

v )

D, L — pa3Mepr! pe3oHaTOpa.

CHIDKEHHS HE)XeJIaTeNbHBIX KoJe0aHUH MOXHO JOCTHUTHYTH, pacroiaras
BHYTPH pe30HaTopa (B IOPIIHE 32 HUM) MOTJIONAIOIIKE PE3UCTOPHBIE KaHaBKH
BJI0JIb HAIIPaBJIEHHA TOKOB, COOTBETCTBYOIIUX 9TUM KosiebaHmsaM. [lormomenue
HeXeNaTeNnbHbIX KoJieGaHUH ¢ MOMOIIBIO TaKHX KaHABOK (B CIyYac NpPaBHIIb-
HOH YCTaHOBKH) HE3HAYHTENILHO CKa3bIBA€TCS HA JOOPOTHOCTH PE30OHATOpA.
Mertonsl HCKITIOUEHHS TAPAa3UTHBIX TUIIOB KolleOGaHUi B pe30HATOpaxX JODKHBI
OBITh MHAMBHAYANIbHBIMH B KaXKIOM KOHKPETHOM ciTy4ae. BxoqHbie pesoHaTo-
pei-nipecenekTopsl mis CBU-npHeMHUKOB NPEANOYTHTENBHO BHINONHATh H3
JIaTYHH, MEH WIH HHBapa IPH MOBBINICHHBIX TPEOOBaHUAX K TEPMOCTaOHIIb-
HOCTH. BHYTpEHHSI MMOBEPXHOCTHh PE30HATOpa NMPEIBAPHTENBHO MOJIHPYETCH,
3aTEM MOKPHIBAETCA NOJCIOEM METAJLIa C XOPOIIECH 3IEKTPOIPOBOIUMOCTBIO
(cepebpo, 301010 TonmmuHOM 10-20 MK). Ilociie HOKPHITHA OKOHYATENBHO IO-
JMUPYIOTCS BHYTPEHHHE NOBEPXHOCTH.

BapuanToM nozaBieHus CHTHAIOB Ha f) IPH BBICOKOM HOMHHAJE MeEp-
BOH INPOMEXYTOYHOH YacTOTBI MOXET OBITh HCIONB30BaHHE BOJHOBOJHBIX
CBY-¢unsTpoB BEICOKO#H 4aCTOTHI HIIM MIMPOKOIOJOCHBIX HOJIOCHO-IPOITyCKa-
omux GuIsTpoB.
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B xauectse ®BY MOXHO HCHONB30BaTh M OTPE30K BOINHOBOJNA, SBIISIO-
LMHCSA 3aTIPeAETbHBIM IS CHTHATIOB 3€PKANbHBIX YaCTOT f, U IPOIlYCKAIOIIMiA
CHUTHaJIBI B pabodeM JHana3oHe 4acTOT fp ¢ HeOonbmuMHu notepsamu. Hampu-
Mep, U1 YCTPOHCTB B TPEXCAaHTUMETPOBOM JHala3oHe BO BXOAHBIX pabodux
BOJIHOBOJIaX CedeHHEM 35 X 5 MM? BO3MOXKHO BBEICHHE ISl STHX [eJIei oTpe3ka
BOJIHOBOJA ceueHHeM 17 x 5 Mm2. KpuTHueckast JUTHHA BOJIHBI TAKOrO BOJHOBO-
na XKP =34 MM (km =8,8 ITu).

ITotepu oTpeska 3anpenenbHOr0 BOTHOBOJAA JNTHHOM / B TPEXCAaHTHMETPO-
BOM JHana3oHe MOXKHO Haiitu mo ¢hopmyne

a,=8,666 -y (ab),

Tlie Y — MOCTOSIHHAs PacIpOCTPaHEeHH ],

y=%-,/(k31/xw)2—l.

Jlns obecnieueHns ocnabaeHHs CHTHAIOB Ha BRICOKOM 3€pKalbHOM YacToTe
@, >20 1b B OTpe3Ke BOJIHOBOJA TPEXCAHTHMETPOBOIO JMAIa30OHa €ro JUIHHA
JIOJDKHA COCTaBJIATh

= —2  ~77-80 mm.
8,666y

CornacoBaHHe CEYEHHH OCHOBHOTO BOJHOBOAA H 3aNpeAeNbHOTO0 MEXIY
€r0 BXOIOM H BBIXOJIOM JJOCTHIA€TCs YCTAHOBKOH CTYIIEHYATOrO HIIH IIJAaBHOTO
nepexonaa. Taxoit ®BY ¢ ucnonkr3oBaHHEM OTpE3Ka 3alpeAeIbHOrO BOITHOBOAA
(s ciyyaeB MPUMEHEHHS BBICOKHX MPOMEXYTOYHBIX YacTOT) IPOCT B H3rO-
TOBJICHHH U HE TpeOyeT HaCTPOUKH.

B Hacrosimee BpeMs TakkKe CYIIECTBYIOT pa3paboTaHHBIE H NPOEKTHPY-
€MBI€ pPANBI CEIEKTUBHBIX 3JIEMEHTOB, Y3JIOB, HCIOJIB3YIOIMIUX PE30HAHCHBIE
SIBIEHHA B IUAJEKTPUKAX C OONBIION OUANIEKTPUYECKOH NPOHHUIAEMOCTHIO,
YAY4IIAIONIHEe YaCTOTHO-H30HpaTeNbHBIE H SHEPreTHYECKHE XapaKTEPHCTHKH
YCTPOMCTB NPH CHIKEHHBIX MAacCOrabapUTHBIX MOKa3aTeIsIX H CTOMMOCTH.

Pa3nugaroT ciexyromue BUAbI CEIEKTHBHBIX Y3JI0B:

— ¢uneTpsl HIKHUX YacToT (PHY);

— ¢unbrpsl BepxHux gacrot (OBY);

— mnonocHo-npomyckatomue Gpuistpsl (IIIID);

— noJsiocHo-3arpaxxaatomue GuiansTpsl (II3D);

— (uUIBTPBHI rApMOHHUK.

INepcneKTHBHOCTh CO3JaHHS MHHHUATIOPHBIX IUAIEKTPHYECKUX 3JIEMEH-
TOB 00yCIIOBJIEHA TEM, YTO OHH NPAKTHYECKH HE PaCXOLYIOT 3HEPTHUIO Ha H3ITYy-
yeHue 6raronaps BHyTPEHHEMY OTPaXKEHHIO OT pa3zielia Cpell, MAaTEpHAIOB IIPH
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UX BBICOKOH JOOpOTHOCTH. ['TaBHBIMH HENOCTAaTKaMH yKa3aHHBIX 3JIEMEHTOB
ABJIAIOTCSA TEMIIEpaTypHasi HECTaOMUIIBHOCTh, TO €CTh HEOOXOAHMOCTH MpUMe-
HATh TEPMOCTATHI H KPHOCTATH], @ TAKXKe JOMOIHUTENbHBIE NoTepH. CyIecTBy-
IOIIIHE Pa3pabOTKU INEKTPUYECKH NEPECTPAUBAEMBIX CEJIEKTHBHBIX YCTPOHCTB
Ha MarHMTOCTaTudecKux BosHax (MCB), Apyrux AudJIeKTpHKaxX U KPUCTaIax
TaKOKEe YCTYNAOT TPAAULHOHHBIM BOJTHOBOJHO-KOAKCHAIBHBIM KOHCTPYKIHMAM
[0 TEXHHYECKHM XapaKTEePUCTHKAM, CTOMMOCTH H T. II.

B naHHOM KOHTEKCTE HHTEPEC NPEACTABIAIOT CEICKTUBHBIE 3IEMEHTHI Ha
napa’IeKTPHKax ¢ AUAIEKTpHYECKON npoHUaeMocThio 6ostee 10000. OxHako
s MPJIC npennodTHTENbHBI APYTHE METOIB! (POPMHUPOBaHHA BXOIHOM IO-
nocel npomyckannss CBU-pHEMHHKa W ITOJABIEHHS CHTHAJIOB 3€PKalbHBIX,
[apa3HUTHBIX YaCTOT H BHEMONOCHBIX KaHAJIOB. IIoAX0MsIMM pelIeHHEeM B IaH-
HOM CJIy4ae MOXET CTaTh, HApHUMep, pa3paboTka COBOKYIHBIX COYETAHHI Ce-
JEKTHBHBIX CBOHMCTB 3nekTpornpodHbix CBU-ycumureneii tuna 9CY, 3CKY,
IEpBOro NpeoOpa3oBaHHA Ha BBICOKHE MIPOMEXKYTOYHBIE HACTOTHI, a TaKKe
cxeMm ®II3Y Ha BHICOKHX NPOMEXYTOUHBIX 4aCTOTAX.

Tak Kak COBpeMEHHBIE MOHOHMMITYJIbCHbIE MHOTOQYHKIHOHAJIBHEIE MPHU-
emHukH PJIC 1o cBOMM CTpYKTYpHBIM cX€éMaM paboTaloT MpH BO3ACHCTBHH
CHJIBHBIX NPOHHUKAIONIMX HAa MX BXOJ CHTHAJIOB OT COOCTBEHHOrO MepenardH-
Ka ¥ IOMEX OT COCEIHUX KOMIUIEKCOB H OT BEPOATHOTO POTHBHHKA, BXOXHEIE
YCTpOHCTBA IPHEMHHKA TOJDKHBI OBITh MAKCHMAIIBHO 3JIEKTPHYECKH HMPOYHEI-
MH. II0o3TOMy KpOME BXOJHBIX CEIEKTUBHBIX JJIEMEHTOB B IPHEMHHKAX MpPH-
MeHsoTes BXoaHsie CBU-ycummrenn Ha 6a3e HUKIOTPOHHBIX PE30HAHCHEBIX
B3aMMOJEHCTBHIi 3IEKTPOHHOTO NOTOKA M YCHIIMBAEMbIX CUTHAJIOB, 00/1a1a10-
mMUX Bcell CyMMOH HEOOXOAHUMBIX BXOIHBIX ITapaMETPOB, 8 HMEHHO MAJIONIy-
MSIMM YCHJICHHEM CHTHAJIOB, JIEKTPOIPOYHOCTHIO BXOHAa W HEOOXOAHUMOi
CENIEKTUBHOCTBIO YCHIHBAEMBIX CHTHAJIOB.

3CY, HKY, 3CKY, YOB, a Taxke HCHOIL3YIONHE aHATOTHYHBINA PHH-
LI OeHCTBMS LMKIOTpoHHOro pesoHaHca OCY, 113V moryr paborats mpu
YPOBHAX BXOIHBIX cHrHaIoB 5—-10 kBT mMmnynscHo# Momuoctr (300 Bt) npu
BpPEMEHH cpabaTeiBaHusA MeHee 15 He ¢ koaddumuentoM myma <3 ab. Kpo-
M€ TOT0, TAKHE YCWIHTEIH 00€CIIeYHBaIOT IPEABAPUTENBHO CHOPMHPOBAHHYIO
nosocy npomnyckadus (>1000 MI') U ocnabneHue HpH OTCTPOiKax OT Cpef-
Hel yacToTel AuanasoHa B 1000-2500 mI'n, npeppimaromee 50 ab. [ToaTomy
NpY PUMEHEHHH TakKUX NPHOOPOB )KENATENbHO O0ECIEYHUTh BHICOKYIO IPO-
MexyTounyio dactoty (> 1000 mI'). [TepeuncnenHsie pakTopsl obecnednBa-
IOT BO3MOXKHOCTb YBEJIHYHTH MOAABICHHE 3€PKANBHBIX H HOOOYHBIX KaHAJIOB
¢ nomMousio npuMeHeHus cxeM @I134 [8, 9].

Cxema ®II3Y nomyuaer curHan ¢ CBY-ycumurens WIH 3alIHTHOTO
ycTpoiicTBa Ha JBa OaJlaHCHBIX CMECHTENA Yepe3 CHH(A3HBIH AeNuTeINb, a rete-
POIMHHBIA CUTHAN — Yyepe3 KBaJpaTypHbIi AenuTens co cABUroM 90° Ha pyrHe
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BXOIbI OaaHCHBIX cMecuTelel. B pe3ynpraTre Ha BHIXOHE OXHOTO CMECHTENS
npeoOpa3oBaHHEBIH CHIHaN pabouelf yacToTsl Oyner caBuHYT o ¢asze Ha 90°
[0 OTHOLICHHIO K IPYroMy, a npeoOpa3oBaHHEIN CHrHAN 3epKalbHOM 4acTo-
11 Ha —90°. Tlocne cloXeHus B KBaipaTypHOM CyMMAaTope CHI'HAIBI Ha pabo-
4eil 4acToTe C OXHOTO M3 BBIXOJOB CyMMAaTopa IOCTYNAIOT B pabodylo cxeMy
IpHEMHHKA B (a3e, a CUTHAIBI 3epKaJbHOM 4acTOTH — B MpoTHBO(dase. B pe-
3yJIbTaTe CUTHAIBI, PACCEHBAsiCh, MOTTIOMAIOTCA B Harpy3Ke BTOPOro BBIXOIA
cymMMaTopa.

Takum 006pa3zoM, CyMMapHOe TOIaBJIeHHE CUTHAJIOB 3€PKaIBHON 4aCTOTHI
coBokynHOCThI0 DCKY + ®I134 moxeT nocturats 80 nb u Gonee.

IlpoekTpoBaHHE YCTPOMCTB pacCMaTpHBAEMOro THIA TpedyeT TIa-
TenbHOM oTpaboTku. Ilomyuennoe B ®II3U momaBnenme B 20 nb mis
IIHPOKOIOJIOCHBIX CHIHAJIOB H3-33 H3MEHEHHUS K03(h(HIIEHTOB OTpaxKeHHs 6a-
JIAHCHBIX CMECHTEJIEH ABIAETCS XOPOIINM pe3ybTaToM. Pa3oBbIe HCKAKEHUS
B CBU-zmenuTensx u KBafpaTypHOM CyMMaToOpe IIPUBOMAT K JCBHAIMM CHIHA-
JIOB IO aMIUIUTyAE. DTOMY CIOCOOCTBYET M BKJIIOYEHHE Ha BBIXOJE Npeodpa-
30BaTeNs PEKEKTOPHOro GHIBTPa, NPEMATCTBYIONIEro NPOX0XKICHHIO CHIHANIA
¥ TeTepoJUHA B NATBHEHIIYIO CXEMY.

IlpumepHas cxeMa NOJABJIECHHSA 3€pKaJBHON YacTOTHI NpEICTaBlcHa Ha
puc. 10.

» BCM
/; /; - fml fml
— CIM — KIM KC » IVI4 [—»
A
0
» BCM

Puc. 10. Cxema ®I134

IlpuMeHeHHEe MHKPOIIOJIOCKOBBIX GUIBTPOB obecrieunBaer Tpebyemyro
YaCTOTHYIO CEJIEKLHIO NpHHATOro curHaina. CymecTByer 6oipInoe KoIHye-
CTBO pa3inMyHbIX cxeM BU-¢uipTpoB, 0COGEHHO Ha MHKpPOIOJIOCKOBBIX JIH-
Huax (MIUI), xoTopble NpeACTaBIeHBl B MAaKETaX NPHKIATHBIX NPOTpamMM
MAaIIFHHOTO NMpoeKTHpoBanus. IIpu kone6aHUAX MOIHOCTH reTepoauHa 6onee
3 nb OTHOCHTENHHO PEKOMEHIYeMOro 3HAaYEHHs BEIMYHHA Npeobpa3oBaHMsA
MEHAETCS, YTO YBENHYHUBAET IOTEPH NMPEeoOPa30BaHUA H, COOTBETCTBEHHO, KO-
s dunuent myma n xoddpdunueHT nepegayn 3Toro yzna. IlpeuMymiecTBoM
SIBIIETCS BO3MOXKHOCTP BHITIONHEHHS TAHHOH CX€MBI HA OCHOBE MHKPOIIOJIO-
CKOBBIX JINHHIA.
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10. MOMEXOYCTONYMBOCTb B3AUMOJENACTBYIOLLUNX

B JIOKAJIbHOW PYNMUPOBKE CPEACTB. BbIBOP CETKU
PABOYUX, TEETEPOAUHHBIX U MPOMEXYTO4YHbIX YACTOT
AWANA30HHbIX MPJ1C

JocraTouHas MOMEXOYCTOHYMBOCTE B3aHMMOAEHCTBYIOMIMX CPEACTB 00e-
cneunBaeT padorocnioco6HocTs PJIC B yclnoBHAX pa3sNHYHBIX IOMEXOBBIX BO3-
JIEHCTBHI M JaeT BO3MOXKHOCTH BEBINTONHATH O0eBhIe 3amauH. 3amaua MPJIC,
B MEPBYIO OYEpeb AHTEHHBI M BXOJAIIECTO B €€ COCTaB NPHEMHHKA, — OTCE-
JIEKTHPOBATh MOJIE3HBIE CHI'HANBI OT PA3MMYHBIX [IOMEX IO YacTOTE M Mpo-
CTPaHCTBEHHO-BPEMEHHBIM XapaKTepHCTHKaM. B nocnemyronmx ycrpoicrBax
MIPEAYCMOTPEHBI CEIEKIIMOHHBIE METOMBI, ONTHMH3HUPYIOILIE PEIICHHE NIOCTaB-
JIeHHOH 3amayn. Hampumep, yacToTHas U ¢a3oBas CeNeKHsi, OCHOBaHHAsA Ha
Pa3iIMYMH CIIEKTPA MOJE3HOTO CHIHAJIA M IIOMEXH, HCTIONb30BaHHE Pa3IHYHOM
YaCTOTHl CKAHMPOBaHMA, BHIICICHHE CHIHAIOB IOIUIEPOBCKUX 4acTOT, (Priib-
Tpanys CleNHaNbHBIX TOJHECYITHX H T. [I.

BpemeHHas celexiMsa OCHOBBIBAETCS IIPEHMMYIIECTBCHHO Ha pa3IMuMAX
HMITYJIECHOTO CUTHAJIA ¥ IOMEXH IO JITUTEIBHOCTH, MOMEHTY HX IMOSIBIICHUS BO
BpPEMEHH, a TAKOKE YaCTOTE CIIEHOBAHUA UMITYJIECOB.

IIpocTpaHCTBEHHAs CENEKLH BHIIEIAET OJIE3HBIH CUTHAI H3 CMECH C I10-
MEXaMH, HCTOYHHKH KOTOPHIX HE COBMEICHBI C HUM II0 IIPOCTPAHCTBEHHBIM
koopauHaTaM. Cenekiys pearn3yeTcs 3a CYeT aHTEHHBI, HMEIOIeH Jo0CTaToY-
HO Y3KyI0 IHarpaMMy HarpaBIeHHOCTH U MaJble JenecTkd. [IpuMeHsoTes Me-
TOIB! KOMIICHCALIHH M CTPOOHPOBAHKS MEIMAIONIMX CUTHAJIOB.

Taioke MOTYT HCIIONB30BAaThCA AMIUIMTYAHAA, CTPYKTypHas, (GYHKIHO-
HaJlbHas ceNIeKUuH. [IpH 3TOM Ipolie OTCEHBAIOTCA IOMEXH, KOTOPHIE MEHee
HMHTCHCHUBHBI, YE€M IIOJIE3HbIH MMITYJIbCHBIA CHTHAJI, WIH HE COBNAJAIOT C HUM
o BpeMeHH neicTBHa. CTpYKTYpHas CeNEKIMs OCHOBBIBACTCS Ha Pa3IMYHH
CTPYKTYpHI IOMEXH U IIOJIE3HOr0 CUTHAJNIA B LEJIOM (110 METOXY KOAMPOBAHHS,
crnioco0y Momymauuu 4 T.A.). Kpome Toro, Mepamu CHIXXEHHS BIUAHUSA TIOME-
XOBBIX Bo3jelcTBHii Ha CBU-npHeMHHK MOTyT OBITh (UIBTPAIMS 1O BXOLY
¥ BCIIOMOTATENBHBIM LICTISIM, 3KpaHUPOBaHHE BHYTPEHHHX YCTPOHCTB, YIIydIle-
HHE TEXHOJIOTHH MOHTa)ka U 3a3€MJICHHIA.

B nemoMm pemenue npodnemer IMC B nOMeXOyCTOHYHBOCTH B3aHMO-
JEHCTBYIOIIUX CPEACTB OCIOXHACTCS OrpaHHYEHHOCTBIO PAIHOYAaCTOTHOTO
CIEKTpa, HEPABHOMEPHOCTBIO €r0 HCIOJB30BAHHUA, YBEIHYCHHEM MOIIHOCT-
HBIX XapaKTEPUCTHK IIEPENAlONIMX YCTPOHMCTB, a Talkke HECOBEPILICHCTBOM
aHTEHHBIX YCTPOWCTB, IOBBIIICHHEM UYBCTBHTENHHOCTH NPHEMHHKOB M pac-
IIMPEHHBIM JTHANa30HOM M3ITy4€HHH NMOMEXOBHIX CPEACTB. B OKanbHBIX Ipym-
mupoBkax PJIC 3YPO, pa3MelieHHBIX Ha OTpaHUYEHHBIX TEPPHTOPHUIAX, MOTYT
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OBITH PacIoNIOAKEHBI COTHU DJIEKTPOHHBIX CPEICTB, BIMAIOMIMX JpYT Ha ApyTa,
NPUCYTCTBYIOT M3ITy4YEHHS OT KOCMMYECKHX alliapaToB, TENEBHICHHUSA, HHIY-
CTPHAJIBHBIE IIOMEXH OT 3JIEKTPOIHEPreTHYECKUX YCTAHOBOK, padoTarouiux
B 30He JeiicTBus PJIC, MOIHbIE 3)IeKTPOMarHUTHBIE H3Ty4YEeHHS U T. I.

PacnpeneneHue pa3nnyHbIX Y4aCTKOB CIIEKTPa paqHo4acTOT MEXIY QyHK-
IHOHAJILHO HE3aBHCUMBIMHU I'PaXKIAHCKHMH PaqHOCITyX06aMH OCYIECTBIIETCS
Ha OCHOBAaHHM MeXTyHapoaHoro «PerinaMeHra paguocBs3n» (OCHOBHOH TOKy-
MEHT, OTHOCSIIMICS K paclipeielIeHHI0 pafio4acToTHOro pecypea ot 10 kI'ny 1o
270 I'Tu, u3maHHBIHA TeHepaNbHBIM CEKPETAPHATOM MEXIyHapOIHOTO COK3a
anekTpocBa3u (MCO) Ha 0cHOBE MexIyHapoIHbIX oTHoIIeHHit). Kpome Toro,
BCTymwi1 B cuiy PermameHT TamoxxeHHOro corw3a Poccum, benapycn, Ka3zax-
craHa, BeimycTuBmero 6onee 100 crangaproB. OxHAaKO B3aMMOJEHCTBYIOIINE
CpeACTBa, (GYHKIHOHUPYIOIIKE B COCTaBE JIOKAJIBHBIX IPYNIIMPOBOK, TPeOYIOT
CHEIHANIbHBIX CETOK pabounX, reTEPOJHHHBIX U IPOMEXKYTOYHBIX 4acTOT, y4H-
THIBaOLKX crenuduky nuanazonHsrx MPJIC.

Bri160p ceTku paboyux 4acTOT B3aMMOJCHCTBYIOIMX auana3soHHbIXx PJIC
TpeOyeT orpaHUYEeHHI, TO €CTh JOIyCTHMBIX 3HAYEHHH MOMEX, TOCTYIAIOIHX
B IIPUEMHOE YCTPOHCTBO Y€pe3 IPOCTPAHCTBO, NIPH YCIOBHH 00ECTIEYEHHS MHU-
HHMyMa BHYTPEHHHX IIOMEXOBBIX (aykryamuii. Bo3nelicTBie momMex 3aBUCHT
OT MOIIHOCTH MCTOYHHKA IIOMEX, PACCTOSHUA R IO MPHEMHHKA, €I'0 YyBCTBU-
TENLHOCTH, JUIMHBI BOJNHBI MOMEXM A, MapaMeTpOB CPENbl M pAna JPYTHX
taxTopos.

B 3aBHCHMOCTH OT MecTa pacroyIOKEHHs NTPUEMHON aHTEHHHI 3alllUIac-
MOTO yCTPOHCTBAa OTHOCHTENILHO HCTOYHHKA [TOMEX LieNiecoo0pasHo pa3eIuTh
MIPOCTPAaHCTBO HA OJIKHIOK ¥ JATBHHIOK 30HBL [IpH ciminkoM OIM3KHX pac-
CTOSHUSAX MEXIy COBMeCTHO pabotaromuMu PJIC MOryT BO3HHKHYTH B3aHUM-
HBIE MOAYJIAMOHHBIE H3iydeHus. [loaTroMy npu paccmorpennu OMO cpencts
HEo0XOJMMO yMEHBIIATh U3ITyYeHHs yKa3aHHOrO THIIA, HalpuMep, obecreun-
Bas pabory anteHH MPJIC Ha pa3HBIX MOJpU3aNUAX UX H3TydeHus. bmnxaue
H3Ty4YEHHUs PaIHONOMEX MOTYT OCYILECTBIIATHCS AHTEHHAMH PaJHONPHEMHBIX
YCTPOMCTB, KOPI[yCaAMH pPa3iIM4YHBIX KOHCTPYKTHBHBIX cocTapnsoumx PJIC,
kabemsMu (BCIIEACTBHE HENOCTATOYHOTO SKPAaHHPOBAHMS), DJIEMEHTAMH MOH-
TaXXHBIX CXEM, LIEMIMH TATAHUA U YIIPABICHHUS.

IIpocTpaHcTBeHHBIHA pa3sHoc B fanbHei 30He Mexay PJIC ssnsercs ¢yHk-
nueil paboyrx YacToT, BRIXOJHBIX MOIIHOCTEH MCTOYHHUKOB IOMEX, YCHIECHHS
aHTEHHB], IOPOTa YYBCTBUTEIIBHOCTH IPUEMHHKA U T. I.

Kpome Toro, ciemyer y4uTHIBaTh, YTO BO3IEHCTBHA [IOMEX Ha IIPHEMHOE
ycrpoiictBo MPJIC pa3nuyHbl B 3aBHCHMOCTH OT CTPYKTYPHI, CHEKTPAIBHOIO
COCTaBa ¥ SHEPTHH IOMEXH.

IIpu neiicrBun Ha MPJIC monmoit CBU-moMexu BO3MOXHBI U HEOOpa-
THMBIE TOBPEXIEHHS aNIapaTypsl, B IEPBYI0 OYepexb M3-3a H3MECHEHHA
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CTPYKTYpPHl NOJYNPOBOJHHUKOBBIX MAaTEPHAIOB, BXONHBIX PaIHOIEMEHTOB
BIUIOTH O MX YAaCTMYHOTO MIIH MOJIHOTO pa3pyuieHHa. MoIHas moMexa MOXKeT
CYILECTBOBaTh B BHJE OJWHOYHOTO HMITYJIBCA, MOBTOPSAIOMICHCS MOCIeq0Ba-
TENBHOCTH MMITYJILCOB, FTAPMOHMYECKOrO WM IIyMOBOTO HENPEPHIBHOTO IPO-
necca. B riase 4 nmpexncraBineHsl JaHHBIE 00 SHEPTHH OXMHOYHOTO UMITYJIBCA,
TIPUBOAILIETO K Pa3pYIIECHHIO Pa3INYHbIX PaJHOKOMIIOHEHTOB U JJIEKTPOHHBIX
cxeM anmapatypsl CBU-npuemHnka. DHeprus OQHHOYHOTO HMITYJIbCA COCTaB-
nser 0,01-1 000 mx/Ix. ITpu noBTopsroencs nociae 0BaTeIbHOCTH HMITYJILCOB
WM KoJIEOAHUH BBIXOZ M3 CTPOS IEMEHTOB DJIEKTPOHHBIX CXEM IPOHCXOIUT
TIPY 3HAYHUTENHHO MEHBIIEH 3HEPTHH NIOMEX, COCTaBILAIONICH e XMHHUIIBI IPOLIEH-
TOB OT BBIILIEYKa3aHHBIX 3HAYCHHUH.

Ecnu pefictBylolas moMexa He BHI3BIBAET HEOOPATHMBIX H3MEHEHHiA
B IEMAX pelenTopa NMPUEMHHKA, TO NMPH HEOOHOKPATHO NEHCTBYIOIIEH HH-
TEHCHBHOCTH OHAa MOXET NPUBECTH K QYHKIMOHATHHBIM HapyireHusaM. IIpo-
SIBIICHHE PEeaKHU PaJHONIEKTPOHHOIO YCTPOWCTBA pa3MYHO M 3aBHCHT OT
MoIIHOCTH nomexu. Eciu oHa npHBOIUT K neperpyske, HachIIEHHIO aKTHB-
HBIX JIEMEHTOB, TO B JJAHHOM CIIy4ae CYIECTBEHHYIO POJb MIPAIOT CBOMCTBa
3THX DJIEMEHTOB, HX HEIUTATHHIE XapakTepucTHku. [loaToMy npu BeIGOpe ceT-
KH pabodmx 9acToT CrienHaIbHbIX Auana3oHHblx PJIC Heo6XoauMo yUHTHIBaTh
BBIIIEH3JI0KEHHBIE YCIIOBHA.

IIpu pa3paboTke ceTkH pabouMX M FeTEPOIMHHBIX YAaCTOT AMANA30HHBIX
PJIC, Haxonsmmxcs B JIOKAJIFHBIX TPYIIIIMPOBKAX, B MEPBYIO OYepenb TODKHBL
OBITH YYTEHBI:

— MHOTOJIUTEPHOCTH IIPHEMA CUTHAIOB paboYHX 4acToT;

— IIMPOKWH TMHAMHYECKUH nHana3oH paboThl;

— crabunpHocTh ADUX npHeMHBIX KaHAJIOB IPH M3MEHEHHM pabounx

4acToT;

— 3aJlaHHasd IIOMEXO3AaIHUIEHHOCTb.

IlepeuncneHHpic XapaKTEPHCTHKH BO MHOTOM OIIpEIENAIoT BBIOOp pa-
6oyero yyactka mmpokoro auanasoHa. CBU-npueMHHK OOBIYHO CTPOUTCA
C ABOMHBIM MpeoOpa3zoBaHUeM YacTOTHL [Ipu 3TOM paboumii AMana3oH JOJDKSH
obecreynTh pa3HOC 33JaHHOrO KonuyecTBa padounx yacror PJIC, He Binusiro-
KX OPYT Ha Jpyra BO BPEMsi COBMECTHBIX paboT, IpH HEOOXOIMMBIX YacTOT-
HBIX CKauKaXx ¥ 3aJaHHBIX TEPPUTOPHAIBHEIX pacnonoxeHusax PJIC.

IlepBas mpoMexxyTO4YHas YacTOTa JOJDKHA OBITh MAKCHMAIBHO BHICOKOH.
Yka3aHHas 4acToTa BEIOMPAETCA HCXOAA U3 YCIIOBHIH:

— JIOCTAaTOYHOHM OTCTPOMKH 3€pKalbHBIX 4acTOT OT M000# Apyroi pado-

4eii YacTOTHI HCTIONIB3YEMOr0O THAIa30Ha;

— yIaJIeHHOCTH HOMHHAJIA NEePBOH IIPOMEKYTOYHOH JaCTOTHI OT MEXIY-

HApOJHOTO IMaNa3oHa TeJEBU3HOHHBIX [IEPENAIOIINX KAHAJIOB,;
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— CHIDKEHHS MEIIAIOIIEro NEeHCTBUA YACTOTHBIX ()OKYCOB B 3aaHHOM
Iuana3oHe paboTHI;

— MMHMATIOPH3aLUH BHIOJHEHUS MHUKPONONOCKOBBIX HIM MOJOCKOBBIX
CXEM paJHoyCTPOMCTB.

HomuHan mepBoii mpoMeXyTOYHOH 4acToTel mis obecnedeHus 3¢ddex-
THBHOCTH IOJABJICHUS PaboyYMX U 3epKAIBHBIX 4acTOT JOJDKEH ObITh OoJbIe
Pa3HOCTH BEPXHEH M HIDKHEH YacTOT MOJOCH NpOIMyCKaHus Jroboro paboue-
ro CBU-nogmuanaszona PJIC. [lonmonHUTENSHO HEOOXOAUMO KOHTPOJIHPOBATH,
YTOOBI YCIOBHS TE€TEPONUHHOTO NpeoOpa3oBaHUSA COOTBETCTBOBANM Tpebo-
BanuIo 2f  #n:f. YacTOTE NepBOro reTepouHa MOryT ObITh PACTIONOKEHBI
Kak BB, TaK ¥ HH)KE YaCTOT CHTHAJIA (B 3aBUCHMOCTH OT BRIOOpA CETKH 4Ya-
cror B3aumozeiictytomux PJIC). B coydae Beibopa yacTor rerepoauHa f
HIDKE YaCTOT CHTHAJa 3epKaJIbHBIE YAaCTOTHI OKAXYTCS HIDKE YacTOT CHrHaua
(f,= e — 2f.1)- [Ip 3TOM paboure ceueHHs BXOAHBIX BOJHOBOAOB MOXHO
BBIOMpATh 3anpeenbHBIMU I 3€pKaBHBIX 4acTOT, M C y4eTOM HX ocnabie-
Hus, Hanpumep, CBU-ycumurenem tina 9CY, OCKY, II3KY, onu MoryT OHITh
MpaKTHYECKH NoJaBleHb Ha BenuuuHy 60—80 nb.

ITpn TakoM BBIOOpE XENMAaTENFHO UMETh BTOPYIO 3€PKANBHYIO YacTOTY
BBIIIE YaCTOTBI BTOPOTO FETEPOAMHA, TO €CTh f,= f +2f . PasHoc gactor
MEePBHIX U BTOPHIX FETEPOANHOB pa3pabarriBaeMoit MPJIC nomkeH obecrieuynth
YCIIOBHUS ANIS NOAABJICHUS] CHTHAJIOB Ha ONACHBIX yacTtoTax kak B CBU-nuana-
30HeE, TaK H Ha IPOMEXYTOYHBIX YaCTOTaX.

PanonansHbIH BEIOOP MPOMEXYTOYHBIX YacCTOT NPHEMHHKA JOJDKEH CO-
KPaTHTb TOSBICHHE TaK Ha3hIBAEMBIX YACTOTHBIX (OKYCOB f,, TO €CTb npu-
CYTCTBHE B CIIEKTpe BHIXOxHOro curHana ITH, kpome NpoayKTOB JIHHEHHOTO
npeoOpa3oBaHUs PaJHOCHTHAJIOB, NIPOAYKTOB HEHMHEHHOro Ipeobpa3oBaHUs
II0 OCHOBHOMY U COCEIHHM KaHajiaM IpHeMa, NOSBIIOINXCS H3-3a TEXHHYE-
CKOTO HECOBEpIIEHCTBA (PYyHKIIMOHATIBHBIX JIEMEHTOB FE€TePOAUHHBIX M BXOJ-
HBIX YCTPOMCTB.

Ilpn coBmajgeHun Hecymiel 4acTOTH NPHHMMAEMOro CHrHana f, c f,
MPOUCXONAT 00pa3oBaHHE W COBMELICHHE HOBBIX HECYIIHX PpaJHOCHTHa-
noB. Bcenencteue pasnMYHBIX JHHEHHBIX W HeENHHEHWHBIX IpeoOpas3oBa-
HHUf (QopMHUPYIOTCA CHEKTPHl BBHICHIHX TFapMOHHK IPHHHMAaeMOIO CHIHaia,
paculMpeHHBIe B YHCIO pa3, paBHOe HoMepaMm rapMonuk. [Ipu f =const
B IIPOMEXXYTKE M3MEHSIOMMXCSA 3HAYEHHH Hecymeil 4acTOTHl PaJHOCHTHAla
fa e[ fi- fc"], roe fF, f — rpaHHIBl 33JaHHOTO YaCTOTHOTO IHANa3oHa,
MOT'YT 00pa30BBIBAaTBECH HECKOJBKO BBIIIEYKA3aHHBIX 4YacTOTHBIX (POKyCOB,
3aBHCHMOCTH KOTOPBIX OIpeNieNIieTCs YpaBHEHHEM

|m7»¢ in|= l)”tb +n

2

paé

rae A, =f,/f,.. — HOPMHPOBAHHOE 3HAYCHHE YACTOTHI POKyCa;

75



OuepKu 06 3NeKTPOMarHUTHOM COBMECTUMOCTM U Nomexo3alumiyeHHocTn CBY-npuemtukos PJ1C

o™ pabouasi rapMOHHKa I'€TepOIHHa,;

n — nepBas ¥ BTopas TapMOHUKY I'eTepOIHHA.

[Ipy 1EenOYNCIEHHBIX 3HAYEHHAX KO3(Q(HUIUEHTOB m, A, n, . DPCLICHHE
ypaBHeHHs 00pa3yeT MHOXECTBO A o )»dm. . Xd)m, KOTOpO€ MOXXHO OTPaHHYUTD
KOHEYHBIMU 3HAYEHUSIMH KO3()(QHLHEHTOB m, n U n,s- llepecedenne 1aHHOro
MHOX€ECTBA 3HAYE€HH I YaCTOT TaAPMOHHUK I'eTepOIMHA CO 3HAYEHHSAMM YacTOT Ha-
CTPOMKH ONpeNeNIIOT 3HAUYSHUs] YIUTHIBAEMBIX YaCTOTHHIX (POKYCOB.

B umxeHepHOW npakTHKe IpH BIOOpE HYXKHOM f“p HCIONB3YIOT CIELH-
aNbHBIE HOMOTPAMMBI, TIPEJICTABIIONINE COO0H r€OMETPHYECKYIO HHTEPIIPETa-
IUIO PEIIEHUH BHIIIEYKa3aHHOTO ypaBHeHHs. B pesynprare ycranaBlIHBaIoTCs
3HaYeHUs 4acToT (POKYCOB M BHABI KOMOMHAIIMOHHBIX KoJIeOaHWi, CHEKTpPHI
KOTOPBIX MonanarT B noyiocy YITU. OOryHO KOMOWHAIIHOHHEIMH KOJIeOaHH-
SIMH BBICOKMX NOpPSIKOB MpeHeOperaor. O600mMUB npencTaBIeHHBIE BhIIIE
TEOPETHYECKHE TIOJIOKEHHS, MOXKHO NIPUATH K BBHIBOAY, YTO IPOMEXKYTOYHYIO
4acToTy fl1p HEOOXOAMMO BBIOHpATh, PYKOBOACTBYSACH NPEXKAE BCETO PEKOMEH-
JalMsIMH HOPMATHBHO-TEXHHYECKOW JOKYMEHTAllWH, YCTaHABIHBAIOIMHA
periaMeHTHPOBaHHbIE 3HAYEHUS YKA3aHHOW YacTOThl # MHHMMYM YaCTOTHBIX
($oKycOB B 33JaHHOM YaCTOTHOM JHana3zoHe. B Apyrux cioydasx ciegyer Bbl-
o6upath f“p TaKuM 00pa3oM, YTOOHI B 33JaHHOM paboyYeM YaCTOTHOM AMAIIa30HE
BXOJHOT0 IPUEMHHIKA HE BOSHUKAIIY MIOTEHIHAIEHO HETIPHEMIIEMbIEC YaCTOTHBIE
¢doxkychr.

IIpn sTOM cnemyer OOSA3aTENBHO PYKOBOICTBOBATHCA HEOOXOAWMBIMHU
YCIIOBHSIMH I€TEPOAUHHOTO peoOpa3oBaHKs

2f #nf,2f #nf.

BrinonHenue ycnoBuii mpu BEIOOpE ceTKH paboyHX, reTEPOANHHBIX B IIPO-
MexyTouHbIX YacToT MPJIC obecrieunBaeT BO3MOXXHOCTH IOCTPOECHHS JIOKAIIb-
HbIX rpynnupoBok MPJIC, koTopble NOKHBI HAXOAUTHCS B 30HAX, OTHECEHHBIX
OT NPOMBIIUICHHBIX 00BEKTOB Ha TaKHE PacCTOSHUSA, IPH KOTOPHIX BHELIHHE
HHIyCTpHAJIbHBIE U HETIpeJHaMEpPEHHBIC IIOMEXH He OKa3bIBAIOT 3HAYHUTEIHHO-
O BIMSIHHA Ha MX paboTy.

HomyctuMoe B3anMHoe BozzaeiicTBue MPJIC B cocTaBe JIOKaIbHBIX IPym-
MHPOBOK OINPENEISAETCS COINacOBaHHBIMH YaCTOTHO-TEPPHUTOPHAILHBIMH pa3-
MEIEHHAMH, NTOTy4€HHBIMHU B PE3YJIbTaTe PACUETOB PA3THYHBIX BHOB BIMSIHHSA
U mocieayromux ucnsiTaHui. IIpu 3TOM 3aKa34yMK ONpenernseT U COIrTIacoBHI-
BaeT C UCTIOJIHUTENIEM NapaMeTphl BHEIIHEH YyTpojKalolleH 3IeKTpOMarHuTHOU
00cTaHOBKH, B KoTopoii MPJIC nOJDKHEI JEMOHCTPUPOBATh COOTBETCTBHE TpeE-
OOBaHMAM CBOEH 3allIMIEHHOCTH.

AHaim3, oneHka u pacyets OMC nByx n 6onee MPJIC nipon3BogsTces € ie-
JIbI0 00€CIIEYSHN HX YaCTOTHO-TEPPUTOPHAIBFHOTO Pa3MeUIeHH s, IIPH KOTOPOM
HCKJIIOYAeTCs HeNpHEMIIEMOe B3aMMHOE BIUsIHUE. Bo3MOXXHOCTE oGecnieyeHus
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OMC MPJIC Ha MECTHOCTH 3aBHCHT OT XapaKTepa HexeNnaTelbHbIX H3IIydeHHit
NIepeaTYHKOB U ITyTeH MX NONanaHus B PHEMHbIE TPAKTHl PACCMaTPUBAEMBIX
MPIJIC.

IToMexoBEIE coCTaBIsAONINE, BOSHUKAIOIIKE B IIEPENAOIIMX YCTpOHcTBax
MPIJIC, ycnoBHO IeniTcs Ha OCHOBHBIE M HEOCHOBHEIE (II0OOOYHBIE W BHEIO-
JIoCHBIE) M3MydeHuss. OCHOBHBIE H HEOCHOBHBIC IIOMEXHM H3ITy4alOTCS COCel-
HUMH CTaHIMSIMH, HaXOIILIMMHCS B 30HE NPAMOI BHIUMOCTH, JEHCTBYIOT Ha
OCHOBHBIE, TOOOYHBIE 1 HHTEPMOIYJIAIIHOHHbBIE KaHAIBI IpHEMa IPYTHX CTaH-
[MH, a Taloke MOTyT OJIOKHPOBaTh NPHEMHUK HHTEHCHBHOH MOMEXOH BIUIOTH
Jo Beixona u3 crposi CBY — BxomHbIx 31neMeHTOB. OCHOBHBIE H HEOCHOBHBIE
H3JTy4YEHHs, a TAKOKe U3TyYeHHs Ha TapMOHHUKAX NPEICTAaBIAIOT ONAacCHOCTh AJIs
B3aHMOJICHCTBYIOIIMX CPEACTB B IOKATHHOM IIPOCTPAHCTBE.

Ilpu wyactoTHO-TeppuTOpHaNbHBIX pasmemeHnix MPJIC nmocratouHbM
UL psAfia CIy4aeB IOIYIIEHHEM SBIACTCS HEKOTOPOE IpEBBIMIEHHE MOMEXH
HaJl ypOBHEM IIIyMOBOH UyBCTBUTENLHOCTH NpuemHuKka MPJIC. I1pu sToM yun-
TBIBAETCH, YTO B HEKOTOPHIX CITydYasX TPakT oOpabOTKH NPHEMHHKA OCnadiieT
IIOMEXy Pa3IMYHOM CTPYKTYpHI CHJIbHEE, YeM CENEeKTHBHOCTh BXOMHOIO IpH-
€MHOTO YCTPOHCTBA, TaK KaK C)KaTHe paboyero CHrHana ¥ IIOMEXH B TPaKTe
00paboTKH IPOXOIUT MO-Pa3HOMY.

B ciry4asx HanpshkeHHOH paGOTH B JIOKaJBHON IPYIIMUPOBKE Pa3sIHYHBIX
M0 Ha3HaYeHMIO CPEACTB C Pa3HOW CTPYKTYPOH CHTHAJIOB pa3pellaercs Mc-
HIOJIb30BaTh KaK KPHTEPHil 3alllATHOE COOTHOIIEHHE «CHTHAN/IIYM», TO €CTh
JOITYCKAeTCsl IPUMEHATh COOTHOIIEHNE (CHUTHAI/IlyM» IS KaXJO0ro BHAa 00-
paboTku mocrynaromux ot BozaeHcTByomux PTC curnanos.

JlomyCTUMOCTS NIPUMEHEHHS TIEPEYUCIICHHBIX MONOXKEHHH, ONTHMHU3HPY-
omyX JokausHyto paboty MPJIC, nposepeHa B psine paspaborok. Hampumep,
B NPEICTaBIEHHON Ha pHc. 1 (IM1aBa 5) cxeMe AMaNa3oHHOIO aHTEHHO-TIpHE-
MO-TIEpEAIOIIEro I0CTa MHOTOKaHAIBHON MoHouMITynbcHOH PJIC, paGotato-
IIEro B COCTaBe JPYTHX CPEJICTB W NEPENAIOIIEro TOYHbIE JAHHBIC ITOJIOKEHH
HE TOJIBKO LieJIel, HO ¥ OTBETYHKOB HABOAUMBIX Ha HUX PaKeT U JIPYTyIo Heob-
XOANMYIO HHPOPMAIHIO B HENOABIKHYIO aNlapaTHO-yIPaBIIAIONIYI0 KaOUHY.

CemuxananbHbii aHanoroselii CBU-npuemank MPJIC uMeer B cBoeM co-
CTaBE TPH MICHTHYHBIX KaHana (CyMMapHBIi X, yTIoMecTHbIH Ad, a3uMyTanb-
HBIH Ae), HCTIONB3YEMBIX I OOHAPY KEHHM I10CTIE CENIEKLMH U CONPOBOXKAECHHA
1enei, 4eThIpe KOMIICHCAMOHHBIX KaHaa 711 KOMIICHCAllMH aKTHBHBIX IyMO-
BBIX IIOMEX, B TOM 4HcCle Bo3aeicTByromux Ha PJIC nmo 60KOBBIM JienecTkam
JuarpaMMBbl HalIpaBIEHHOCTH aHTEHHBI, a TAKOKE UL IIPHEMa CHTHAJIOB CTap-
TYIOIUX PaKeT.

BripabGateiBaemble  BO30yAuTENneM IepeAaTdynka ObICTPOMEHSIOIHEC
YacTOTHI TIEPBOTO reTepoJMHa COBMECTHO C YacTOTOH NepeaaTyuka, a TakkKe
CHTHAJIB BTOPOTO T'€TEPOMHA KOT€PEHTHBI MEXTy COOOH, Tak KaK HCXOOAT OT
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OIHOTO HCTOYHHMKA. JTO, COOTBETCTBEHHO, CO3a€T KOTEPEHTHOCTh CTaOMIIb-
HBIX BBIXOJHBIX CHTHAJIOB NpOMeXyTo4yHbIX YacToT CBU-npueMHMKa, B TOM
ymcie npu cmeHe pabounx yactot PJIC. CenexioHHast, 4aCTOTHas YHCTKA MO-
CTYNHMBIIMX cHUTHanoB npoussoaurcs Ha CBY u nepsoit ITU, a komneHcaims
aKTHBHBIX TIOMeX B Ipelenax YacTOTHOH IOJIOCH! 30HAMPYIOLIEro MMITYJIbca
¥ HEKOTepPEHTHBIX CHTHAJIOB OCYIIECTBIIETCS Ha BTOPOH MPOMEXYTOYHOH Ya-
crore. CurHansl kaHalnoB X, Ad, Ae ¢ OJaBIECHHBIMH [IOMEXaMH IOCTYMAOT
yepe3 COMIACYIONIME KacKaJbl M BpaINaolleecs COWICHEHHE B amlmapaTHBIH
mocT. Ympaeienne paboroit CBU-mpueMHHKa ocyuiecTBisercs LHGPPOBBIM
610xom ynpasnenus (L{BY) yepe3 ycrpoiictBo oOMeHa nHpopmanuei.

AxruBHbIe pa3paboTku PJIC ¢ ADAP npenocTaBisioT HOBbIE IOTEHIHAIb-
HBIe NPEHMYIIECTBA ¥ TaKTHYECKHE BO3MOXHOCTH. sl paxronoKallHOHHEIX
CHCTEM Pa3HOTO Ha3HAYEHMS CTPYKTypa M MOCTPOCHHE €NWHWYHBIX KaHAIOB
npuema-nepenayn Ha noaotHe ADAP MoryT 6bITh paznuuyHsIMH. OHAKO NO-
CTPOCHHE CYMMapHO-Pa3HOCTHBIX II€JICHTAI[HOHHBIX KAaHAJIOB AHAJIOIOBOTO
CBY-npueMHHKa MOXET OBITH YHH(PHIUPOBAHO UL YCIOBHH paboTHl IPYyruX
MOHOMMIYJIBCHBIX CHCTEM, B TOM YMCIIE€ PaJHOJIOKAMOHHBIX, PaboTaloNMX
¢ @AP. IIpoekTpoBaHHE TOJDKHO OCYLIECTBIATECA C YYETOM OCOOEHHOCTEH
XapaKTEePUCTHUK JUaNa30oHHBIX MOHOMMITYIbCcHBIX PJIC.

11. NIPAKTUMECKUE TPEBOBAHUA 3MC/3MN NPUEMHUKOB
MPJIC C YYETOM UMEIOLLIUXCA NOMEXOOMACHbIX
3JIEMEHTOB

[lenenrammonnsie U npyrue kaHanei CBU-npuemnuka MPJIC umeror
HauboNiee YyBCTBUTENBHBIE H, KaK CIEICTBHE, IOMEXOOIACHBIE JJIEMEHTHI.
Ilpu pa3paboTKe NAHHBIX YCTPOWCTB, MOMHMMO CTaHAApTHOH SKpaHMPOBKH,
3a3eMJIEHHH M T.[., XOJDKHBI IPUHHUMATHCS OCOOBIC MepHl, HalpaBleHHbIE Ha
MHHHMH3ALHIO 3TeKTPOMArHUTHBIX ITOMeX, BIHAIOIHX Ha paboty MPJIC B ne-
noM. Hanpumep, npu HEKOPPEKTHOM BHIOOPE YacTOT 30HAMPYIOIIETO CHUTHaNa
J,» IEpBOIi U BTOPOH NPOMEKYTOUHBIX YacToT f,,, f;.,, @ TAKXKe IPH yCTAHOB-
K€ PacIoJIOXKEHUS YacTOT NEPBOTO H BTOPOTr'O I'€TEPOIMHOB MOI'YT BO3HHMKATh
1000YHbIe, HHTEPMOIYIIAIIMOHHBIE U JPYrHe BHENOJOCHBIC KaHalbl IpHeMa
MapasuTHBIX CHTHAJIOB, @ TAKXKE YaCTOTHBIE (POKYCHI, CYIIECTBEHHO YXyIUIA0-
mue xapakrepuctuku CBU-npuemnuka u PJIC B nenom. IIpyanHs! 4acTOTHBIX
(okycoB paccmorpens! Boie. [TepeuncienHbie GakTopsl NPsAMO ONPENEISIOT
ux. YactotHeie Qoxycsl 3aBucar or OMO, B KOTOpOH npexmnonaraercs 3KC-
mryartanus paspabateiBaemoii PJIC, ot momex, nonajgaonyx B aHTCHHY 4epe3
npoctpancTso. IIpu pazpaborke CBU-npuemunka MPJIC, TunoBoii ¢pyHKIHO-
HAJIBHBIA COCTaB KOTOPOTO IOKa3aH Ha puc. 11, o06sA3aTensHO MPOBOIMTCS
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OuepKu 06 3NEeKTPOMarHTHOM COBMECTUMOCTH U Nomexo3alumieHHocT CBY-npuemHukos PJ1IC

o0uMii aHaTu3 BO3MOXXHOCTH BO3HMKHOBEHHS NAapa3sHTHHIX KaHAJIOB IpHEMa,
OMNpEeNENsI0TCs TPEOOBAaHM K OTIENBHBIM YCTPOHCTBaM i MOIYJISIM C OCYIIECT-
BIIEHHEM SKCIIEPUMEHTANBHON IpoBepkH BocnpuuMunBocTH CBU-npueMHuKa
K TIOMEXOBBIM CHI'HAJIaM B COOTBETCTBHH C IEHCTBYIOIUMH cTaHnapTamu. [Ipu
9TOM BO3HHKaeT Bompoc obecneyeHus TpeboBanuii DIMC/OMII npu BIUAHUA
MOMEXOBBIX JIEMEHTOB.

Ipn orpaboTke anmapaTypsl B IEPBYIO OYEpeNb ONPEACIAIOTCS HEKEHEp-
HO HeoOXouMbIe KOMILIEKCHBIE TpEOOBaHHSA:

— NOMEXOYCTOHYHBOCTh KaHAJIOB NIPHEMA;

— YaCTOTHas U30HPATENbHOCTb;

— orpaHmdYeHue oOpa3oBaHMS YACTOTHBIX (POKYCOB M Ipyroi Inomexo-

SMUCCHH.

MOXHO BBIIENHTH YETHIPE OCHOBHBIX BHJA IOMEXOBBIX BO3JEHCTBHIA,
NOJIEXKAINX 00A3aTeNBHBIM JKCIEPUMEHTANBHEIM IPOBEPKaM B IIpoLiEcce
pa3pabOTKU U H3TOTOBJICHHS aNIapaTypHI:

— OmokupoBanne CBY-mpuemMHHKa, MOJ KOTOPHIM IOIPa3yMeEBAaETCS
YMEHBILICHHE aMILUIUTY bl paboYero CUrHajga noj BIMSHHEM MOLIHBIX
TOMEXOBBIX CHTHAJIOB WJIHM BO3JCHCTBHIL, HAXONAIMXCA 33 FpaHULIEH
paboyeli 4acTOTHI,

— BO3HHKHOBEHHE NIOOOYHBIX BHENIOJIOCHBIX KaHAIOB IIPHEMA;

— BO3HHKHOBEHHE HHTEPMOJY/IIIMOHHBIX KaHAJIOB;

— IIOMEXO3MHCCHS, IPOABIMIONIAACS B pabOUHX JUaia30HaX 9acToT C Je-
(eKTHBIX 3JIEeMEHTOB, 3a CYET MOABO30YXIeHHs, 0Opa3oBaHMA JacCTOT-
HBIX ()OKYCOB HIIM IPYTHX SBJICHHH.

MoryT GBITH BBEIEHH ¥ JPYTHE CIIELHATH3HPOBAaHHBIE TPEOOBaHHUS.

IpoBepka peaxuun CBY-npreMHuKa Ha BO3IEHCTBHE YKa3aHHBIX (ak-
TOPOB, KaK MpPaBWIO, IPOBOAUTCA IO €ro 4acTOTHOH m3buparensHOCTH. Cxe-
MaTH4YecKd rpaduk NpoBepKH 4aCTOTHOW BOCIIPUMMYHBOCTH D( f) noka3aH Ha
puc. 12.

Ha puc. 12 npusaTH cneayronye o603HaYeHU:

f. — pabouas yacToTa CHrHaJa;

]; -Af; fp +Af — HEeKOHTpoJMpyeMas monoca u3bduparensHocty CBY-npu-
€MHHKa, COTJIACOBaHHAsl C 3aKa34HKOM;

D, [nb/BT] — ypoBeHb CHIHAIBHOW YyBCTBHTEIBHOCTH Ha paboueH
4acToTe fp ;

D, — ypoBeHb BOCIPHHMYHBOCTH CHTHAJIOB, COOTBETCTBYIOIIMH Hadaily
OJIOKMPOBaHHUS;

D, — ypoBeHb BOCIPHMMYHBOCTH CHTHAJIOB, COOTBETCTBYIOIIMH Hayary
JIEHCTBYS IOOOYHBIX CHTHAJIOB;

D, — ypoBeHb BOCIPMMMYHBOCTH CHTHAJIOB [10 HHTEPMOYJIALHH;
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11. NpakTuyeckure TpebosaHnA 3MC/3MI npuemHuroB MPJIC ¢ y4eToM MMeIoLLUXCA...

D, — ypoBeHb BOCTIPHUMYHBOCTH CHTHAJIOB, COOTBETCTBYIOLUMX KpPasM IO~
JIOCHI IPOMYCKAHHS MO YPOBHIO JIOMIOJIHUTENBHEIX NOTeps B 3 Ab;

Joswn> foaee — SACTOTHBIH UANa30H M3MEPEHHH, COTNIACOBAHHEIA C 3aKa34H-
KOM, MOJUIeXKAIHUI KOHTPOJIIO, KpoMe obnactei fp Af

Hzmeperne OMC XxapakTepHCTHK MPOBOAMTCA B obmacTax oT f_ 70

j;—Afnm“j;+Af,uoj;m.

fuanc

Puc. 12. Cxemarudecknii rpa¢ ¥k 9aCTOTHOH BOCTIDHUMYHMBOCTH NPHEMHHUKA

B cooTBeTcTBHH CO CTaHAAapTaMH f,  ONpEAENAeTcs i CPEACTB C BOI-
HOBOAHBIMHM TpaKTaMH, KPHTHYECKOH YacTOTON NpHUMEHSEMOro BOJIHOBOAA,
a f,,.paBHa3f.

PaccMoTpuM deTBIpe OCHOBHBIX BHAAa IIOMEXOBEIX BO3JCHCTBUI Ha
CBY-npueMHHK, IO/UIeXKAIIHUX 00513aTeILHOMH TPOBEPKE.

* BiiokupoBaHune pa6o4ero CHrHajIa

Ipu >¢pdexre GokupoBaHUs, TO ECTh NPH MOABICHAM MOMEXU Ha rpaHu-
nax paboueit Monock NpueMHHKa ¢ ypoBHeM D, (1b), MpoHCXOIMT OTKIOHEHHE
K03(HIHEHTa Iepeaauy NPUEMHBIX pabouHX CHIHAJIOB OT IMHEHHOH 3aBHCH-
MocTH. IIpHHATO CUHTATh 3TO OTKIOHEHUE JOITyCTHMBIM, €CIIH OHO HE IPEBHI-
maet 3 ab.

Oddext GnokupoBaHus HHKCHPYETCS KaK U3MEHEHHE YPOBHA pabodero
curHana D npu neiicTBUH paAHOIIOMEXH, YACTOTa KOTOPOH MOXET HAXOAUThCA
B JHamna3oHax OT fMml o j; —Afuor j; +Af no fmc.

IToxg Bo3neiicTBHeM Ooinee MOMHOH (MO CPaBHEHHIO C BBI3BIBAIOLIEH
s dexT Gnoxuposanus D, ) OMEXH MOTYT IIPOM30MTH HapyIEHHE SEKTpHYe-
CKO¥f MPO4YHOCTH U BEIXo[ U3 cTposi CBY — npreMHBIX yCTpOHCTB.

Mertoasl KOHTpOIA 3 dexTa 610KHPOBaHUS IPEACTABIEHHI B I1aBe 14.
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Ouepku 06 INEKTPOMarHATHON COBMECTUMOCTU U NoMexo3alumLeHHocT CBY-npuemHukos PJIC

¢ JIo6o4uHbIEe KAaHAJIbI IpHEMa

[To6ounsie kanansl npuema (onpenensemeie ypoueM D, (1b)) nauGonee
aKTHBHO BO3HHKAIOT B NepBoM cMecutene CBU-npueMHHKA U ONPEeneIsIOTCA
HENOCTaTOYHON H30OHPATENBHOCTHIO TPAKTOB, NMPEJUISCTBYIOUIMX CMECHTEINIO,
a TaKkKe HENUHEHWHEIMH MPOLECCAMH B3aUMOMEHCTBHS MEINAIONIUX CHIHAJIOB
C CHTHAJaMH W FapMOHHKaMH TeTEpOAHHOB BXOIHBIX MPHEMHEIX YCTPOWCTB
C 3aBHCHMOCTBIO

PhECS = o
rae p, q — Lensie Yuca;

Jf, — 4acTOThl MOGOYHOTO KaHAaNla NPHEMa;

S, — 9acToTsI IEPBOTO TeTEPO/IUHA;

f., — M€pBast IPOMEXYTOUHAs YACTOTa PHEMHHKA.

* HHTepMOny IsILHOHHbIE KAaHAIBI IPHEMa

HHTepMOIyISIIHOHHBIE KaHATBI IMPHEMHOTO YCTpOiicTBa (ompenesnseMeie
ypoBHeM D, (1b)) 06pa3yroTcs BClenCTBHE B3aUMOIEHCTBHA HECKONBKHX MEIlIa-
IOIIMX CHI'HAJIOB U X FAPMOHMK C CHTHAJIIOM I'eTepOJHHA U €ro rapMOHHKAMH:

nefat ot fotoon f=1,

rae n, n,... n —uensie gucna (0, + 1, +£2,+3...).
Memaronye CHrHaasl JOCTaTOMHO GOJNBILOTO YPOBHA MOIYT CO3JATh HH-
TEpMOIYJISIIMOHHbIE KaHAJIBI Ha paboueil yacToTe J,,, HanpuMep, npu

2fnl_-ﬂz=fp’
3fn1—2fn2=fpn’r.,u.

ITpu Heo6X0AUMOCTH MPOBOIATCS PabOTHI O YCTPAHEHHIO TOABHUBIIHXCS
YaCTOTHEIX (JOKYCOB.

ITposepka BocmpunmunBocTd CBU-npueMHHKa 1O HHTEPMOMYISIIMOH-
HBIM KaHaJIaM [IpYeMa NpeJCTaBleHa B I1aBe 14.

12. KPUTUHECKUE OAKTOPbI NPU PABPABOTKE AMMAPATYPbI

ITpu npoexrupoBannu anmaparypsl MPJIC mist BemonHeHus TpeboBanuit
no obecneuernio SIMC/OMII ycTpoiicTB, 610KOB U OTAENBHBIX y3JI0B pa3pa-
60TKa BeAieTcA B paMKaxX HECKOJIBKUX HanOoJiee KpUTHIECKUX HallPaBICHHIA.

Onpenenelme KPHTHYCCKHX TOYECK

Kpurnueckolf Toukod WiM 0o0NacTei0 CUHMTAaETCA YacTh JIOOOro ysnia
ycTpoiicTBa, Haubojiee BOCIPHHMYMBAsS K O3JICKTPOMArHHTHBEIM IOMEXaM
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12. Kputnueckue daxTopsl npu paspaboTie annapatypel

WM cozjatomas noMexy. ITo BO3MOXKHOCTH Taku€ TOYKH ONPEAEHAIOT Ha
CTaJUH TNPOEKTHO-KOHCTPYKTOPCKHX paboT 10 NPOBEACHHS KOMILIEKCHBIX
MCTBITAHHUH.

O6mmue TpeGoBanus x 6ecoMexoBoii paGore

Texnudeckue TpeOOBaHHUI K dIIEMEHTaM M y3laM ¢ TOukH 3penus OMC
JIOIDKHBEI OBITH COTTIACOBAHBI C TPEOOBAHHUSMH, NPEABABIEMBIMH K CHCTEME
B niennoM. Heobxonumo Taroke mpexycMoTperh Bo3MoXkHoe BiusaHue OMII ot
KOHTPOJIbHO-H3MEPHUTENBLHBIX NpubopoB. Pabora, obecneunBaromas 3aaHHbIe
xapakTepuctiky no OMC/OMII, npenycMaTpuBaeT pealnu3aluio psAfa OCHOB-
HBIX OOLIMX HanpaBJICHHIA.

1. 3azemiieHne

3azemiieHHE B yCTpOICTBax sBIseTCs HauOojee BaXXHBIM KOMIIOHEHTOM
B KoHTeKkcTe obecriedeHuss IMC. Heobxonumo npemycMoTpeTh eAuHOOOpasue
CXeM 3a3eMJIEHHs OJIOKOB, y3JI0B, IIKa(oB U T. 1. 3a3eMJICHHE BO BCEX YCTPOH-
CTBaX JO/DKHO COOTBETCTBOBATh NPEIBABIIEMBIM TEXHHYECKHM TpeOOBaHH-
aM. CxeMa 3a3eMIICHHI B CHCTEME JOJDKHA OBITH MPECTaBIeHa KaK COCTaBHAs
9acTh IPOEKTHO-KOHCTPYKTOPCKOH JOKYMEHTAIUH.

2. JxpaHHpOBaHHe

Ion 3xpaHHUpOBaHHEM NMOHHMAETCS Psill KOHCTPYKTHUBHBIX IPHEMOB, 00e-
CNIECYHBAIOIINX MHHHMMH3AIMIO BIMSAHUA HM3IydYaloMMX JJICMEHTOB IeNed Ha
NOTEHLHATIBHYIO BOCHIPHUMYHBOCTD K IIOMEXaM 3JIEMEHTOB.

3. IlepexoaHbie npouecchbl

Ocoboc BHUMaHHE YAENAETCS NMPOEKTHPOBAHUIO Y3JIOB, B KOTOPBEIX BO3-
MOJHBI HECTAlIMOHapHbIE TPOLECCHI, 0COOEHHO Iienel, mpeaqHa3sHaYeHHbIX JUIT
00paboTKH IU(POBBIX HMITYJIBCHBIX IOCIIEAOBATENLHOCTEH, HHIYKTHBHBIX
3JIEMEHTOB, y310B U T.A. OOBIMHO HeCTAalMOHapHbBIE MPOLECCH! MOAABIAIOTCS
racimuMH nensMd. KoHTakTopsl, meperiioyaTelld M JPYTHE YHPaBIAIONHE
3IEMEHTHI BEIOUPAIOTCS M3 YHCIIa CO3MAIOMIX MHUHHMAIEHYIO 3JIEKTPOMArHHT-
HYIO SMHCCHIO, BHEIIHYE IT0 OTHOIIECHUIO K HUM IIETIH 3aMIUIIAI0TCA GHIBTPaMH.

4, llenn 31exTpONATAHUS

Kaxnas anekrpudeckas 1ens, HOAKII0YaeMast K paclpeAeIuTeNbHOM CETH
MEPBUYHOTO MUTaHMsI, H30JIUpPYyETCs OT Kopiyca. UCTOYHHUKH MUTaHUA OTAENb-
HBIX Y3JIOB CleoyeT pa3MeIlaTh B 3KpaHUPOBAHHBIX CEKIUAX ITHX XK€ Y3JIOB.
Ecnm xabenpHbI MOHTaXX MONHOCTHIO HCKIIIOYEH, MUHHMAIIBHOE CONPOTHBIIE-
HHUE U30JALIUH IO IIOCTOSIHHOMY TOKY JOJDKHO COCTaBIATH He MeHee 1 MOm.
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OuepKu 06 31eKTPOMArHMTHOM COBMECTUMOCTM U nomexo3aluuiieHHocTn CBY-npuemHmkos PNIC

5. CoenuHeHus

st mpoekTHpoBaHUs JIOOBIX IEKTPUIECKHX LeTeH U COeIMHEHHH B all-
naparype MPJIC nomxHb! GBITh IPEXYyCMOTPEHBI:
3aIllUTa OT HAKOIUICHHUS CTaTHYECKOro 3apsa;
* obecreyeHHe ONHOPOAHOH M CTabHIBHOW NOBEPXHOCTH HYJIEBOTO
MOTEHLKANA I CXEM;
* obecreuenre 0OpaTHOro NpoBOAA ISk TOKA MPodos;
* TpeNoTBpallleHHe HCKAKEHHH BRICOKOYACTOTHHIX CHIHAJIOB B DJIEMEH-
Tax 3JIEeKTPOHHOT0 000pYNOBaHHA.
KoHCTpyKuus anmapatypbl JOIDKHA NPEACTABIATh MaJIoe CONMPOTHBICHHE
U1 BBICOKOYAaCTOTHBIX TOKOB. Bce 3/eMEHTHl KOHCTPYKLMH JOJDKHBI OBITH
9JIEKTPUYECKH CBSA3aAHBL

6. KaGeabHblif MOHTAK

B MoHTa)XHO# KabenbHOH ceTH NOMKHA OBITh CBEACHA K MUHUMYMY BO3-
MOXHOCTb IOSIBJICHHS ITIOMeX, 00YCIIOBIIEHHBIX NTapa3UTHOH CBSA3BI0, YTO OIpe-
JenseTcs AIUHOM kaberneH, S3KpaHHPOBAaHHMEM Pa3IMYHBIX LEMEH H pa3sHOCOM
MIPOBOJOB Pa3HBIX KJIACCOB, 3a3€MJICHHEM DKPaHUPYIOIUX 000JI0YeK Kabe-
Jeid, CKpyYuBaHHEM NPSMOro U 06paTHOTO NMPOBOJOB M3IYYAIOMHX y4aCTKOB
LENH.

7. lllTencesibHbIE pa3beMbl H COEAHHUTEIH

IIpu MoHTaX<E COeIMHHUTENEH U Pa3beMOB HEOOXOIUMO 00ECIEUUTh MPO-
BOJIAIIYTO IOBEPXHOCTSH IUIs1 HAJIEXKHOTO KOHTAKTa N0 BceMy nepumerpy (360 ©),
MaKCHMaJIbHOE 3HaYCHHE COIPOTHMBIIEHUA NOCTOSHHOMY TOKY MEXIY KOpILy-
COM pa3zbeMa H IIAcCH He NOJDKHO npeBbmars ~ 10 MOMm.

HenonmyctuMo coBMemieHHE B OJHOM COESJMHHMTENE CHIOBBIX M MOH-
TaxkHeIX nened. Ilpu npoBeneHHH BHIIEYKa3aHHBIX paboT XapaKTEpPUCTHKH
3JIEMEHTOB IPUEMHHKA U €T0 Y3JI0B HE JOJDKHEI YXyMIIAThCS IPU NI0Aade B HUX
HCIIBITATENbHBIX CUTHAJIOB.

MuorodyHxunonansHele CBU-npreMHUKH He JOIDKHBI YXyAIIAaTh Xapak-
TepucTHKH KaHanoB MPJIC, Bxmodaromue B ce0s HX YyCTOHYHBOCT K CHEXYIO-
IYM BO3ACHCTBHUSAM:

— DBIIEKTPOCTaTHYECKUM pa3psjaM B yCTPOHCTBaX;

— BNEKTPOMHIPALKH YHEPTHH deTpocTaTuieckoro paspsaaa (OCP);

— PafgHOYacTOTHOMY 3JIEKTPOMAarHUTHOMY IIOJIO, INOCTyHalOIEMy OT

NepeaoUX U BEICOKOMOTEHIMANBHBIX YCTPOHCTB;

— MECTHOMY MOBBIIIEHHIO TeMinepatypsl Ha CBU-anemenTax 3a cuer ICP;

— 3JIEKTPOMAarHUTHBIM H3Iy4CHHSIM, B TOM YHCIEe 60O MOIHOCTH;

— KOHAYKTHBHBIM IOM€XaM, HaBEJCHHHIM pPaJHOYaCTOTHBIMH BIIEKTPO-

MAarHUTHBIMH TIOJISIMH;
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13. 3neKTPOMarHUTHbIE U3Ny4eHUA 60/ILLLOM MOLLHOCTY 1 Apyrve Bo3aendcTBuA Ha CBY-npueMHnK

— MarHHUTHBIM TMOJSIM, B TOM YHCJIE TNPOMBIIUICHHOW YacCTOTEHI,
HMITyJIbCHBIM H HE3aTYXalOUM KoJieOaTeIbHBIM MarHUTHBIM ITOJISIM;

— IOMHAMHYECKMM H3MEHEHUSIM M KOJeOaHWSAM HaNpsHKEHHA DJIEKTpO-
MIHTAHUS;

— KoJebaTeNnbHBIM 3aTyXalOIHM ITIOMEXaM;

— KOHAYKTHBHBIM IIOMEXaM, NPEJICTaBIAIONIUM co0oi obume HecuM-
METPUYHBIE HANPSHKECHHS;

— NyJbCALWAM HaIPsDKSHHUS 3JIEKTPUIECKOr0 MOCTOSIHHOTO TOKA;

— H3MEHEHMSM YacTOTHI IUTAIONIETO HAIPSHKEHUS;

— IpYTUM BO37€HCTBHIM, B YaCTHOCTH OT BHEUIHUX 3a3€MJIEHHH, rpo30-

BBIX pa3psnoB, okpyxaromeid IMO u T. 1.

Haubonee onacueiMu i1 MPJIC siBnsrorcst Bosaedctus Ha CBU-npu-
eMHHK OMMU, 31eKTpocTaTHIECKUX pa3psIoB, KOHTAKTHHIX MoMeX H T.1. IToa-
pobHee pacCMOTpUM TMepedHCIeHHble BUABI Bo3JcicTBUi. WcnbliTanus no
HHUM IIPOBOJATCS IO COrJIACOBAaHHOMY C 3aKa3UHKOM TEXHHYECKOMY 3aJaHHUIO
U B COOTBETCTBUH C ACHUCTBYIONIEH CHCTEMOH POCCUHCKUX CTaHIapTOB.

13. 3JIEKTPOMATHUTHbBIE U3NTYHEHUA BOJIbLLOMA
MOLLHOCTU U APYIME BO3AENCTBHUA HA CBY-NPUEMHUK

ITpobnemMa BIHMSHHS MOIIHOIO JIEKTPOMarHUTHOrO MMITyJIbCca Ha pafuo-
JJIEKTPOHHYIO aInaparypy crajia o)coOOeHHO aKTyalnbHOH NPH MPOBEICHUH TIEp-
BBIX SIICPHBIX HCIIBITAHHH, BO BpeMs KOTOPBIX yYacTHIIHCH BBIXOJBI H3 CTPOS
PaAUOTEXHUYECKOH U PagHOdJIEKTPOHHOM anmnapaTypsl.

TpaauIIMOHHO OCHOBHOHM 3amadell pa3paboTdHKa SBIAETCS COXPAHCHHE
pabOTOCIIOCOOHOCTH amnmapaTyphl NMPH BO3AEHCTBHM MOIIHBIX 3JIE€KTpOMAr-
HHUTHBIX TOJIEH W IOcie MOJOOHBIX BO3AeHCTBUH. DIEKTPOMAarHUTHHIE H3ITY-
4eHus (MCKYCCTBEHHOI'O M €CTECTBEHHOI'O IIPOMCXOXKAEHMSI) MOTYT BBI3BAaTh
HapynieHHe (QYHKUHOHMPOBAHUS IUMPOKOIO Kilacca paJHONOKalMOHHBIX,
KOCMHYECKHX CHCTEM, CHCTEM CBSI3H, JIEKTPOHHO-BBIYHMCIUTENBHOH TEXHHKU
u T.1n. Haubonee pacrnpocTpaHeHHBIM €CTECTBEHHBIM HCTOYHHKOM MOIMHOTO
3JIEKTPOMAarHUTHOTO M3NIY4YEHHs SBISIOTCS TPO30BHIE paspsnbl. MOMIHBIA HC-
KyCCTBEHHBIH HCTOYHHK SJICKTPOMarHUTHOI'O HM3Iy4€HHS — SIEPHBIH B3pHIB,
CO3JAIONIMI AJIEKTPOMArHUTHBIH MMITynbc. M3mydeHns MOINHBIX paguonepe-
JAIOIIUX CPEACTB, PAAUONIOKALHOHHBIX CTAHIMH TaKKE MOTYT NIPENSITCTBOBATh
KoppekTHOit pabore MPJIC.

BiusiHMS. MOIITHBIX 3JIEKTPOMAarHUTHBIX H3ITyYEHHH Ha paJHO3IEKTPOHHYIO
anmaparypy 4 cnocoObI 3alIUTHI OT HUX MHOroo0pa3Hbel. OCHOBHBIM IIPOSsIBIIC-
HHEM JeHCTBHA DJICKTPOMArHUTHBIX H3Ty4CHHUH Ha paqHO3IEKTPOHHYIO annapa-
Typy sBIsieTCS 00pa30BaHHE HABEACHHBIX TOKOB U HANpPsHKEHHH BO BCEX BHAAX
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MPOBOAAIINX CXEMHBIX KOMIIOHEHTOB y3110B, BXoaauiux B MPJIC. IIpoBogsmrue
y3JIbl MIPAIOT POJIb KOJJIEKTOPOB ONAcHOH SHEPrHM JIEKTPOMATHUTHBIX H3-
Jy4eHUH U CYMMHDPYIOT ee B OIPEJEIECHHOH TOYKEe TaKHMM 00pa3oM, YTO OHa
CTaHOBMTCA paspymaromieii. Kak npaBmito, BHyTpH anmaparypsl SHEPTHS JJIeK-
TPOMAarHUTHOTO HMITYJIbCa IIEPENAETCS 4Yepe3 HHIYKTUBHYIO M €MKOCTHYIO
CBS3M PaJHOTEXHUYECKUX Y3IIOB. B KayecTBe MPOBOJHHUKOB MOIYT BBICTYNATh
aHTEeHHBI, GUIephl, IPOBOAHBIC U KabelbHbIE IHHUH, SKPaHUPYIOIHE U 3a3¢M-
JIIOIKE KOHCTPYKIHH H T. I1. CHIIBHOE BIIMSHHE 3I€KTPOMArHUTHBIX H3ITy9E€HUH
OCYIIECTBIISIETCS TAKXKE 3a CUET BO3JCHCTBHA Ha Kabenu U COSIUHEHHUS, BBIXO-
JUIIIHE 3a MPEAeibl 3KpaHUPOBaHHO# anmaparypsl. [Jono6Hsle Bo3neHCTBUS Ha
anmnaparypy Y NMOsBICHHE B €€ DIIEMEHTaX, sSdelKax, OloKax HaBeJeHHBIX KpaT-
KOBPEMEHHBIX JIEKTPOMAarHUTHEBIX IOJIEH WIIH HaBEIECHHBIX HANPSDKEHHH U TO-
KOB HE HMCIOT OINPE/eJICHHOrO0 KPUTEPHA, TaK KaK HET OAHO3HAUHEIX CPEICTB
3aIUTHI aNnapaTypsl. Pa3inyHble ciocoOb! yIIy4IIEHAS CTOHKOCTH anmaparypsl
K 3JIEKTPOMAarHUTHBIM H3JTy4eHHSAM H3JI0XKEHHI B [16].

ITo nanubIM [16], COBpEMEHHBIE NIEPENAIONIHE YCTPOUCTBA AEHCTBYIOIIHX
PaJHOTEXHUYECKHX CPEICTB MOTYT CO3aBaTh:

— HaIPsDKEHHOCTH 3J1eKTpoMarHuTHoro noiis ao 2000 B/m;

— MourxoctH 10 5000 Br/M? Ha yactorax ot 300 MI'y mo 40 I'Tn.

IIpo6rneMsl SNEKTPOMAarHUTHBIX HM3TydYeHHH aKTyaldbHBI H TpeOyIoT He-
TaJIbHOIO U3y4YEHHS.

PeanuzyemMas Ha mpakruke 3amura MPJIC OT 311eKTpOMarHUTHBIX H3Ty4e-
HHM, KaK IpaBUJIO, 3aKJII0YAETCA B YCTAHOBKE HEKOTOPHIX 6apbepoB (3KpaHOB)
MEKy HCTOYHHKOM H penentopoM nomex. bapbepsl ctpostcs B Buae puiis-
TPOB, YCTPOHMCTB pa3BsA3KH, OIpaHHUYHUTENCH NOMEX, paspANHBIX YCTPOHCTB
4 1.1. B Poccuu 1 3a pybexxoM umeercs psaa myOIHKanui, rocyaapCTBEH-
HBIX OTpacjeBHIX CTaHAAPTOB H PYKOBOIALIMX MAaTEpHAIOB IO TPEOOBaHUAM
ycroiunBocTH k OMMU anexTpoHHBIX cpencts [16].

DJIeKTpOoCTATHYECKHE Pa3psa/bl B Y3J1aX PaIHOTEeXHHIECKHX
YCTPOHCTB

PazHoBuAHOCTBIO AcHCTBYIOMMX Ha npueMHUK MPJIC nomex noBsliieH-
HOW MOIIHOCTH ABILIIOTCS BHyTpeHHHE JCP.

IIpodnema ICP akryanbHa, Tak kak 6omee 30 % BBEIXOJOB U3 CTPOS y3JIOB
JJIEKTPOHHOMN TEXHUKH MIPUXOIATCA Ha NHCTBHS PasNHYHBIX Pa3psiIoOB CTATH-
YeCKOro JJIEKTPHUECTBA, B TOM 4yHcie U nocie SMU.

CraTudeckoe 3JIEKTPHIECTBO B IIOBCEAHEBHOH )XU3HH BO3HUKAET B PE3yJlb-
TaTe HaKOIUIEHUS JJIEKTPHUYECKHX 3apsA/0B B JUINEKTPUKE H H30JIHPOBAHHOM
Meraiuie. [Iporiecc BOSHUKHOBEHHS i HAKOIUICHHS JIEKTPUYECKUX 3apsA 0B B Be-
IECTBaxX Ha3bIBaeTCs CTaTHYECKOM dnexTpu3anuei. OOpasyromuecs B pe3yiib-
TaTe MEKTPH3ALHU 3apsabl Ha KOHTAKTUPYIOIUX WIH TPYLIMXCA dIeMEHTaXx,
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€CIIM 5TH JJIEMEHTHI SBIAIOTCS MPOBOIAMIMMHU H 3a3eMJICHB], OBICTPO CTEKAIOT
Ha 3eMI0. OTHAaKO Ha JUANIEKTPUKAX U APYTHX MONYNPOBOIAIIMX MaTepHalax,
B TOM YHCJIC TEJIe YeJIOBEKA, JaHHBIC Pa3psAAbl MOTYT yAEPKUBATHCS JUIUTEINb-
Hoe BpeMs. HakonjeHHe CTaTHYECKOTo JIEKTPUYECTBA B MaTepHalIe WIH Tele
YeJIoBeKa MPU JOCTHXXECHHH ONpPENETeHHOr0 KPUTHYECKOTO YPOBHS NPHUBOIUT
K JIEKTPHYECKOMY pa3psny Ha 3eMnto. IIpu pa3psiie UMITYNIbC pa3psAHOro ToKa
CO3JaeT HIEKTPOMAarHUTHOE I0Jie, TeHEepUpYIOollee HOCHTENH 3apsaia B LemsixX
obopynoBanusa. Eciu 3Heprus paspsga ZOCTaTOYHA, OHA MOXET BBIBECTH H3
CTpOs SNIEMEHTHYIO 6a3y ycTpoiicTBa Hiu o0opynoBaHusi. OTMETHM, YTO JJIEK-
TpOCTATUYECKHiA 3apsax MourHocTsIo 3 500 B cnabo omryTuM Ut maibueB pyk
YeJioBeKa, pU ORICTPOM pa3pse NPHBOJUT K HEKOTOPHIM ITOCIEACTBUIM:

— paspylICHHIO JUIJIEKTPUKOB B JJIEMEHTAaX yCTPOHCTB;

— pa3speIBy METAUIH3AIHH B COSAUHUTENAX TOMYIPOBOAHUKOB;

— KOPOTKOMY 3aMBIKaHHIO KOMMYTAIIHOHHOH METaTH3allHY;

— YXYIIICHHUIO IApaMeTPOB COOCTBEHHO MOIYNPOBOAHHKOBEIX IIPHOOPOB;

— APYTHM ITOBPEXICHHSAM MOIYTIPOBOJHUKOBBIX IIPHOOPOB H YCTPOHCTB.

JaHHEI (akT 06BACHAETCS TEM, YTO FHEPTH, BBIIEIAIOAsCS IPH pa3psi-
Ilax, HanpuMep, MEXIY 4EIOBEKOM U IEKTPOHHON CHCTEMOH, KOHIIEHTPUPY-
€Tcsl B OCHOBHOM OKOJIO KOMITOHEHTOB CX€MBI, MECT NaiKu 3JIEMEHTOB, BONU3H
3€MJIIHBIX KOHTaKTOB, pa3pyIlas HX.

B 1a6mn. 6 npencraBieHbl 3HaYeHUs NIPEAEIBHO JOIYCTHMOrO HaNPsDKCHHUS
IUTS TIOTYTIPOBOJHAKOB Pa3IM4YHBIX THIIOB.

Tabmuna 6
IIpexennHO JONMyCTHMOE 3JIeKTPOCTATHYECKOE HANPSIKEHHE
IS pa3HIHbIX H3aeanii dnexTponHoii rexuuku (UIT)

THN NOJyNPOBOAHHKA Hanpsixenne, B
IToneBbie nuHEHHbIE TPAH3HCTOPHI 8004000
Juonpt HloTku 300-2500
HHTerpansHbie CXEMBI 1000-2500
TpaH3ucTopbl 3807000
Tupucropb! 6802500
ITneHo4YHbIE pE3UCTOPDI 300-3000
CBUC 1000-3 000
Jloruueckue cxembl 250-3000
IIneHouHbIE pe3UCTOPHI (MOLHEIE) 1000-5000
OneKTpHYECKH PpOrpaMMHpyeMas MaMATh 100
Kpucramis Muxponpoueccopa 10
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DJeKTpOCTaTHYECKHE Pa3pAIbl OKa3hIBAIOT NPAMOE BO3ZAEHCTBUE Ha JIIEK-
TPOHHYIO allllapaTypy, a TakKe SBIAIOTCS MCTOYHHKAMH 3JICKTPOMarHUTHBIX
noMex ¥ MoryT yxyauars OMC OIH3K0 pacHoJI0KeHHbBIX YCTPOHCTB.

Oueprus OCP mnomajmaer B pagHOTEXHHYECKHE YCTPOHCTBA MOCPEIN-
CTBOM Tapa3sUTHBIX CBA3EH N0 MArHUTHOMY IOJIIO WIH €MKOCTHBIX CBs3eH IO
anexTpudeckoMy nomo. Takue IMII 06bIYHO HE BHI3BIBAIOT NPSIMOTO MOBPEXK-
JICHUS IIEKTPOHHBIX YCTPOHCTB, HO MOTYT IPHBOAUTH K COOAM U HapYIICHHUIO
ux ¢ynxunonupoBanus. Haubonpmee Biusuue qanaeix OMIT npuxoautces Ha
nuanaszonsl 10-600 MI'n, To ecth Ha anmnaparypy PJIC B wactu YIIU1, YIIU2
CBY-npueMHUKOB M anmapaTypHoi kaOunbl. OCHOBHOH MeEpOi YMEHBIICHHS
pozaercTeusa DCP B yactn DMII sBigeTcsa oTaeIeHHE HEXeENaTEIbHEIX TOKOB
IIOMeX, BO3HUKAIOLIMX B aNIaparype, OT pabouuX TOKOB H HalpsDKEHHH. ITo
JOCTUraeTcs 5KpaHUPOBAaHUEM, Pa3HECEHHEM LIeNei, 3a3eMieHueM U QHIbTpa-
mueii. [TepedncneHHbIe MEpBI, CO3aBasi H30JALHUIO, IPETATCTBYIOLIYIO IPOHHUK-
HoBeHnto DCP, npe1oTBpamIaloT BO3MOXXHOCTb BBIXOJa U3 CTPOS almapaTypsl
(KaK OTHENbHBIX IEMEHTOB, TaK U IETIBIX (PparMEHTOB CXEM).

OcHoBHble TpeboBanuss no JCP mnpH KOHCTpYHpPOBaHMH ammnaparypsl
CBY-npreMHHKOB:

— panMoHaJIbHas KOMIIOHOBKa 37eMeHToB BHyTpu CBU-Momyneii;

— KaueCTBCHHOE 3a3eMIICHHE U SKPaHUPOBKa;

— BBIOOp MOAXOAAIINX MaTEPHATIOB U MOKPHITHIA;

— yCTpaHEHHE KPHTHUECKHX TOYECK.

PazpabarsiBacmpic CBU-Momynu npHEMHHKOB IPOBEPAIOTCS Ha YCTOH-
YUBOCTh K BO3JEHCTBHUIO JJIEKTPOCTaTHIECKHX pPa3psIoB B COOTBETCTBUH
cT'OCT 513.17.4.2-99 1.

e YciaoBus u MeEpPbI 3AHIHTHI 0T HHAKCKIHMH JICEKTPHYCCKHX
H JJIEKTPOCTATHYECCKHX pa3spsaaoB

Jlyist 3a1MTEI OT BO3HUKAIOMIUX B MPOIIECCE IKCILTyaTalliH JIEKTPHIECKHUX
Pa3psAoB B JJIEMEHTaX W y3JaX MPUEMHHKA MPUMEHSIOTCS CXEMEI, IPH KOTO-
PBIX HHU3KOYACTOTHBIE TOKH pa3psOB IIYHTHPYIOTCS Ha 3E€MIII0 4Yepe3 LEenH
NHUTAaHUA W 3a3€MIICHHA, YTO JaeT 3HAYHTeNbHOe ociadinenue BiauMsHus OMII,
B ToM umcie u ot ICP.

Pemenne npoGreMbl CHIXEHHS HH)KEKIUH BO3HHUKAIOMHUX 3JEKTPHYE-
CKHX paspsmoB 3aKII0YAETCS B YCTAHOBKE CHEUHAJIBHBIX H30JHPYIOIIMX HIH
MPOBOAAIINX 3KpaHOB. B mepBoM ciyyae 3T0 (aKTHYECKH MPENOTBpAILAeT
paspsg oo Tex Hop, Ioka He mpobbeTcs caM 3KpaH. B ciyuae mpumeHeHus
5KPaHOB M3 MeTaJUla IpU pa3psje 3apsapl OyAyT HHKEKTHPOBATHCS HE B KOM-
MOHEHTHI 3aIUINAEMOi CXEMBI, a B XOPOIIO 3a3eMJICHHBIIH 3KpaH. 3a3eMIIeHHE
OTBeJIET 3apsijl C IKpaHa, CHH3UT IEKTPOCTATHYECKOE TOJIE 3apsa U MpeaoT-
BPATHT JAJIbHEHIIYI0 HHXEKIHIO 3apsA/ia B DJIEMEHTHI CXEMBI y3J1a.
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* MecTHOe noBbIIEHAE TeMIIEPATYPhI NpH pa3psaaax ICP

B pesynbraTe 31€KTpOCTaTHYECKOTO BO3CHCTBUS Ha KOMIOHEHTHI arma-
paTypbl MOXET MPOSIBIATHCS MX MECTHHIH PasorpeB B pe3ynbTaTe JKOyJeBa
TEIUIOBBIAEIEH)S. MeCTHbIE MOBPEKACHHS, B YACTHOCTH HOIYIPOBOIHHKOBEIX
npHOOPOB, YKPEIUIIIOT JOMONHUTENBHOH 3aIMUTOMN, HampHMep, YIIy4IlIeHHEM
OTBOJIA TEIUIA C KPHTHYECKUX TOYEK.

* [IomexH, BbI3biBaeMble H3MEHEHHEM KOHTAKTOB B pagHouensax

KoHTakTHBIE pafHONIOMEXH B HPHEMHHKE BBI3BAaHBI [E€PEU3TYyUSHHAMU
3JIEKTPOMAarHUTHHIX BOJIH, U3YYEHHSIMH COCEIHUX MOIIHBIX YCTPOHCTB, B TOM
YUCIIE NepeNalomuX.

MPJIC Bcerna nMeeT HOABIDKHBIE YCTPOHCTBA, HalIpUMEDP, AaHTEHHO-TIPH-
€Mo-Ilepe/laloIie MOCTHl, BpAILAOLIHecs JMHUM IepeJadd BBEICOKOYAaCTOT-
HBIX CHTHAJIOB Y T.1I. IlepensiydeHne 3J1eKTPOMArHUTHBIX BOJTH O0OYCIIOBIIEHO
NEpEMEHHBIMU BO BPEMEHH COIIPOTHUBICHHSAMHU MEXIY NPOBOSIHMH KOHTAK-
TaMH (PU3HYECKH COCTUHEHHBIX CXEM, HaXOMMIUXCS B MOJIX AEHCTBUA 3THX
YCTPOHCTB. YKa3aHHOE ABJICHUE XapaKTEPHO LIS PaIHOCPECTB, Pa3MeNIaeMbIX
Ha NOABH)XHBIX 00BEKTax (camonersl, kopabmu u T.A.). [IoqobHble 00BEKTHI
coziepKaT OONBIIOE KOIHMYECTBO COCAMHEHHBIX MEXIy CO00H METaLTHYECKHX
3JIEMEHTOB, 00pa3yIOMMX CHCTEMY KOHTAaKTOB, HEKOTODHIE M3 KOTOPHIX MPH
IBIXKEHUH 00BEKTa OKa3bIBAIOTCSA MEPEMEHHBIMH U COCTABIAIOT CHCTEMY Iie-
PEMEHHBIX CONPOTHBICHHH, YacTo HenuHeiHbx. Haxomice B mone H3mydeHus
NepefaroluX WIN APYTHX YCTPOHCTB, NMEPEMEHHBIE KOHTAKThl M KOHTAKTHI
C HEIMHEHHBIMH CONPOTHBICHUSAMH CO3AAIOT IOJISI BTOPHYHOIO H3ITydYCHHS,
B CIIEKTPE KOTOPHIX MOABISIOTCS COCTABIAIONINE, OTIIMIHBIE OT COCTABIAIOMIHX
CNEKTpa, HalIPHUMED, NepefalolIero yCTpoHcTBa. DTH COCTABILIOIHIE U CO3/1a-
IOT KOHTaKTHBIE IIOMEXH NIPHEMHEBIM yCTPOHCTBAM.

[Ipu coBMecTHOI paboTe HECKOJIBKUX NMEPEIATYNKOB HIIH MOIIHEIX OJIH3-
KO DacIOJNIOXKeHHBIX YCTPOHCTB BO3MOXHO OOpa3oBaHHe KOMOHHAIIHOHHBIX
COCTaBIIIFOLINX, PACIIUPSIOMINX CIEKTP KOHTAKTHBIX IIOMeEX.

Takum 00pa3oM, BO3HHUKIIHE MApa3sUTHHIE H3IyYEHHs, BO3ACHCTBYS Ha
BXOJl TEXHHYECKH HECOBEPUIEHHOIO NMPHUEMHOIr0 YCTPOMCTBa, B CIydae Mpo-
HHKHOBEHHs OKAa3bIBalOT MeIIaloliee BO3NCHCTBHE H yXyIIAlT pabory
yctpoiictB. [Tomexu MoryT Bo3JeidCTBOBAaTh Ha NPHEMHOE YCTPOHCTBO B MO-
JI0CaX OCHOBHOIO M NOOOYHBIX KaHaloB. IIposiBieHHe MOOOYHBIX KaHAIOB
npueMa B CBU-nnpueMHHKax 00yCIOBICHO HAJIMYHEM IeTePOAUHHEIX MPE0D-
pasoBaTelleil B CTPyKType ycTpoicTBa. HemocTaTku reTepoJHHHBIX NPeod-
pasoBaTeliedl — HeNOCTaTOYHAsk YacTOTHas H30UPaTeNbHOCTh U HeNHHEHHbIe
sBIICHHSA (CxeMHass OCOOEHHOCTh JaHHBIX 3JieMeHTOB). CxeMoTeXHHUYecKHe
MOCTPOEHMS TeTEPOAMHHBIX Npeobpa3oBaTreneil He NOJDKHBI COAEPXKarh Mo-
604HBIX KoJIeOaHUH, Tak KaK OHH YYacTBYIOT B 00pa30BaHHH KaHAJIOB IIpHEMa.
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BaxxHO ompeneNuTh AONMYCTUMbIE I'PAaHHUIBI TEXHHYECKOIO HECOBEPIICH-
CTBa BXOJAIIMX y310B npHeMHUKOB MPJIC. B HacTosmuMii MOMEHT AeHCTBYeT
I'OCT 513.17.42.99, pernaMeHTHPYIOIMHUI YCTOWIHBOCTH K BO3ACHCTBHIO 3JIEK-
TPHUYECKUX pa3psAIOB U APYTHX NAPa3sUTHBIX BIHSHHUMA.

14. METOAbI W3MEPEHWUM 3MC/3MIN CBY - NPUEMHbIX
YCTPOUCTB MPJIC

IIpu mposepke CBU-npueMunka MPJIC Ha moMeX0yCTOHIMBOCTh U COOT-
BeTcTBHE XapakrepucTukam OMC/OMII B nepByIo ouepens NPaKTHIECKH pac-
cMaTpHUBaloTCs (PYHKIIMOHATBHO HEOOXOAUMEIE ITapaMeTPHI:

— 3JIeKTpUYecKas IPOYHOCTh BXOAHBIX y3noB (MILLY, 3V u ap.);

— BpeMs BocctanoBneHus MIIY, 3Y CBU-npuemHuka,

— BocnpuumunBocTs CBY-npreMHmKa no 6I0KHpOBaHHUIO KaHAIOB pHEMa;

— BOCIPHHUMYUBOCTH 110 IOOOYHBIM KaHaJaM IIpHeMa;

— BOCHPHUMYHBOCTH 110 HHTEPMOMYJIALIHH.

CymecTByeT Takke psAf APYrHX CIELMaTH3HPOBaHHBIX TPeOOBAHHIA.

B kauectBe Bxomubix ycrpoicts CBU-npuemaukoB MPJIC mmpoxo uc-
nose3ytotcs HoBele mpudopsl OCY, ICKY, 1I3KY, Beinonssiomue GpyHKuun
manomrymsmero CBU-ycuneHus W 3amuThl BXOJAAa, a TAKKE CIELHATH3HPO-
BaHHbie O3V, 113Y. Takue UUKIOTPOHHBIE BEICOKONOTEHIHANBHBIC 3aIIHTHRIC
YCTPOHCTBa ¢ MAJIBIMH BXOJHBIMH NOTEPSIMH 00€CIIE€YHBAIOT BO3MOXKHOCTH IO~
CIIERYIONIEH YCTaHOBKM MaJOMOIIHBIX CBEPXMAIOIIYMSINHX TPAH3HCTOPHBIX
yCWIMTENEH A1 moxyueHHs TpebyeMoro koddduimenTa uryma.

PaccMoTpuM KimtoueBble (B KOHTEKCTE 3MEKTPO3ALUTHL M MMOMEXO03alIy-
IIEHHOCTH) XapakTepHCcTHKH ykaszanHbeIX OBII Ha npumepe pazpaborku II3KY
IO JaHHBIM pa3paboTYHKa.

a) OnexTpuieckas MpOYHOCTb.

TennoBas Harpyska Bxoa NIpuGOpoB P_onpenensiercs cpeased BXoaHoH
MOIIHOCTBIO P, H KCB Bx0#HOr0 TpakTa npH BO3AeHCTBHH P "

(KCB-1)’

P=P |1- 5
(KCB+1)

T BX Cp

Hpu P, =300 Bt, KCB = 30 momy4um P =37 Br.

JlaHHas TeIuoBas MOILIHOCTh MOXeET OBITh paccesHa mpubGopom 6e3 Io-
MOJIHUTENBHBIX MEp IO €ro OXNaXKAEHHUIo. 3anaHHas uMiryiascHas CBY-momi-
HocTh P =6 kBT obecrneunBaercs B 3a30pe BXoAHOro pe3onaropa MIIIY,
paBHOM 0,15 MM, Tak kak MPoOHBHOE HaNpPsHKEHUE B BaKyyMe s 3a3opa 1 Mm
cocrapnser U, =100 xB (ans 3asopa 0,15 MM, cootBercTBeHHO, 15 KB).

C
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14. MeTogb! nsmepenuit SMC/3MI CBY — npueMHbIx ycTpoicTs MPJIC

XapaKTepHCTHYECKHE ITapaMETPH! BX0Ja MPHOOPOB, 10 JAHHBIM pa3paboTYHKa,
HaI0T BO3MOXHOCTB fomycka o P = 12 xBr.

Brok-cxema crenma mig ucneitanus MIIY 13KY, 3CKY, 3CY, LI3Y Ha
3NIEKTPONIPOYHOCTh NpH Bo3feicTBHH Oonbmoii CBU-mMomHOCTH NpencTas-
neHa Ha puc. 13. Pe3ynsTHpylomee 3HaYeHHE MANAIOMEH MOIMIHOCTH Paxcp Ha
ucneityeMsiii DCKY onpenensercs npu U3BECTHBIX OCIA0ICHUIX HANPaBJICH-
HBIX OTBETBUTENEH 3, 6 M aTTeHIOaTOpa 8.

ITocTosHCTBO XapaKTEPUCTHK IPUOOPOB 00ECHIEYHBAETCA COXPAaHHOCTHIO
€ro PeXXHMOB (TOK KaHalia, TOK KOJJIEKTOpa U Ip.).

6) Bpems BoccranoBnenus napamerpoB MIIY (3CKY u ap.).

IMonTBEepxKaCHHOE Pa3paOOTINKAMH PACYETHOE BPEMS BOCCTAHOBJIECHHS
napameTpoB JCKY 1 Hofno6HBIX YCTPOHCTB COCTaBIsET IPHMEPHO 5 HC. Bpems
BOCCTAaHOBJIEHHs ITapaMeTpoB nocneayomux TPY, Bxopamux B cocraB ICKY
unu LIBKY, Ha koropeie naxaer 5—10 MBT, cocrasmser mpumepHo 10 He.

Brnok-cxema poBEpKU BPEMEHH BOCCTAHOBINIEHHA T, TlapameTpos OCKY
M JPYTHX TOCIEOYIOIHX y3JI0B NI0Ka3aHa Ha puc. 14. HemocpencrBeHHO H3Me-
PEHHMS IPOBOAATCS IIHPOKOMOJIOCHBIM IpHOOpOM, HanpuMep, Real Polve Meter.

B) BocnpunmunBocts CBY-mpuemnuka mo OJIOKHPOBaHHIO pabodero
CHTHA/a IOMEXO.

IIpoBepka BOCHPUUMYHBOCTH MO GnokupoBanuio (D, cM. puc. 12, rna-
Ba 11) mpoBoAMTCS NBYXCUIHAILHBIM METOZIOM Ha YaCTOTaX j; -Afn fp +Af Ha
H3MEPHUTENBHOM cTeHAe (puc. 15). Ucnmonb3yloTcs HenpephIBHBIE HEMOLYITHPO-
BaHHBIEC CHTHAJIBI H3MEPUTEIBHBIX TEHEPATOPOB.

1 3 5

-1 14

Puc. 13. Bnox-cxema crenaa ;i ucnbitanust ICKY Ha 31eKTponpoYHOCTS:
1 — reHepaTop BHICOKOIO YPOBHA MOLIHOCTH; 2, 4 — Harpy3KH COTJIaCOBaHHS;

3, 6 — HanpaBJICHHBIE OTBETBUTEIH; 5 — BHICOKONPOYHAs HArpy3Ka; 7 — BOIHOBOAHBIMH
nepexon; 8 — kamuOpoBaHHbIH aTTeH0aTop; 9 — ucneiryemsrit 9CKY; 10 — uamepurens
MoHocTH; 11 — BonHOBOAHEIH nepexon; 12 — cornacoBaHHas Harpyska; 13 — 6ok
muraHug OCKY; 14 — mmpokononocHs# ocumuiorpad ¢ 1eTeKTOpHOH roNOBKOM
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1 2 3
4 5 6 7 8
,_l
9 10 11
12 13 U 14 U 15

Puc. 14. Biok-cxema cTeHAa IPOBEPKH BPEMEHH BOCCTAHOBJIEHHUA T, [1apaMETPOB
JCKY: 1 — reHepaTop BHICOKOTO YPOBHS MOUIHOCTH; 2, 4 — HallpaBIeHHbIE
OTBETBHTENH; 3 — HarPY3KH COINIACOBAaHMSA; 5 — BOTHOBOAHKIH Mepexo;

6 — ucneitryeMoe OCKY; 7 — HanpaBlieHHbIH OTBETBHUTENb; 8 — COTNIaCOBAHHAA
Harpyska; 9 — 610k nutanus ICKY; 10 — koHTponbHBIE NPHOOPHI H3IMEPEHHA PEXXHUMOB
JCKY; 11, 12 — ycranoBouHkIi arTeHIoaTop; 13, 15 — nerexTopHas ronoBka;

14 — mIMPOKONONOCHBIH ABYXJIy4eBOil ocuuuiorpagd

OTcuer 3aIepXKKH BXOJHOr0 CUrHajia, PaBHOH €ro BpEMEHH BOCCTaHOBIIE-
HHA 110 TpeOyEMOMY YPOBHIO JTOIOJHUTENBHBIX MOTEPh, IPOBOIUTCS IIHPOKO-
MOJIOCHBIM ABYXJTy4€BBIM OCLHILIOrpadoM.

* BocnpuuM4YHBOCTH N0 6JIOKHPOBAaHHIO paboYyero curuaia

CTeHa KOHTPOJIS BOCHPHUMYHBOCTH IIPHEMHOT0 YCTPOHCTBA O OJIOKHPO-
BanuIo (D,) mpencrasien Ha puc. 15.

1 2 5
3 4 9 10
8 7 6

Puc. 15. bnok-cxema xoHTponst CBU-npueMHyka Ha BOCIIPHMMYHBOCTD 110 G/I0KHPOBAHHUIO:
1 — reneparop pabo4ero CHrHaJIa; 2 — BEHTIIb; 3 — TPOHHHK; 4 — NIEpPEKIIOYaTelb;
5 — M3MepHTENh YaCTOThI; 6 — H3MEPHUTENh MOIITHOCTH; 7 — BEHTWIb; 8 — TeHepaTop OMEXH;
9 — MCHIBITYEMBIH NpHeMHNK; 10 — aHamA3aTOp crieKTpa

92



14. MeTogp! nsMepenuin IMC/3MI CBY - npueMHbIX ycTpoitcTe MPJIC

I'evepaTop curHanga ycTaHaBIMBAacTCs Ha j; c ypoBHeM D, Ha BXoze
npUeMHUKa. I'eHepaTop momMexu ¢ ypoBHEM D, MOOYEPETHO NMEPECTPAHBAET-
Cs B JMana3oHax 4acToT oT f 10 fp —Af uor j; +Af no f, . Yeenuuusas
MOIIHOCTh T€HEPATOpa pabodvero CUrHanga, Ha MHIMKATOPE YCTAHABIMBAIOT
OTKIIHK P, YIOOHBIH JUIs M3MEPEHHS OTHOIIEHHS «CHTHAN/LIyM», HaPHMED,
10 nb. IIpu nanbHeiinieil nepecTpoiike reHepaTopa ONpeeIsIOT TOYKH YBEIH-
YeHHUs OTKIMKA P Gonee yeM Ha 3 1B, B KOTOPBIX CIEAYET MPOAHATH3UPOBATH
IPUYUHBI BO3JCHCTBUSA IIOMEXH U IPH HEOOXOAUMOCTH NMPUHATH MEPHI O €T0

YCTpaHEeHHIO.

* BocnpuHMYHBOCTbL NPHEMHOI0 YCTPOHCTBA 110 NOG0YHBIM KaHAJIAM
npHeMa

KoHTpons BOCTIPUMMYHBOCTH TPHEMHOTO YCTPOKCTBA IO MOGOYHBIM Ka-
HaJaM npreMa (puc. 16) mpoBOAUTCS OXHOCHTHATBHBIM METOIOM B JHANa30HaX
4acToT OT f,_ 1o fi —Af mot f +Af 1o f,

akc”

1 6
2 3 4 5
7

Puc. 16. brok-cxema koHTpois BocnpuuMyuBocTH CBYU-npueMHuKa 1o no6o4HbIM
KaHaJlaM npHeMa: | — H3MepHTeNbHBIe TeHePaToOPhl; 2 — BEHTHIb; 3 — IEPEKIII0YaTels;
4 — MCIIBITYEMBIH IPHEMHHK; 5 — aHATH3ATOP CIEKTPa; 6 — H3MEPHTEIh YaCTOTHI;

7 — U3MepHUTENh MOUIHOCTH

ITpu KOHTpOJNE MCHONB3YETCA HEMOMYIUPOBAHHBIA CHIHAT U3MEPUTENb-
HBIX T€HEPATOpOB ¢ ypoBHEM D+ D, Ha BX0JI€ IPHEMHHKA.

Ilpy M3MEHEHUH YacTOTHI M3MEPUTENBHBIX I'€HEPATOPOB B JHANA30HE
KOHTpPOJISL HAa aHAIU3aTOpPE CIHEKTPa He NOJDKHO OBITH OTKIIMKA, NPEBHIMIAOIIe-
TO 3aJlaHHOE MHHHMAJIbHOE 3HaueHHE (p_ ). B cilydae mpeBbIleHHs 3HAYEHHS
OTKJIMKA P CJEMYeT MPOBECTH U3MEPEHHS TYBCTBUTENBHOCTH 110 MOGOYHBIM
KaHaJlaM IpUEeMa Ha 4acToTe, TAE 3TO HaOII0AeTCsl, ONPEAEIUTE KOITHIECTBEH-
HOE 3HAYEHWE MNpPEBBINICHHA YPOBHA D,, MPOAHATM3UPOBAaTH NMPHYHHEI BO3-
IEHCTBUA NMOMEXU M NPH HEOOXOAMMOCTH NPUHATH CXEMHO-KOHCTPYKTHBHOE
PELIEHHE B LENAX €ro YCTPAHEHH.
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* BocnpHHM4YHBOCTb IPHEMHOI0 YCTPOiCTBA M0 HHTEPMOAYIALHH

KoHTpOIIb BOCOIPUAMYHBOCTH 1T0 HHTEPMOIYJIALAH IPOBOUTCS ABYXCHI-
HaJIbHBIM METO/IOM B [IMalla30HaX 4acToT oT f, 1o f —Afmor f+Af o f .
Bnok-cxema KOHTpOJIS IpecTaBiieHa Ha puc. 17.

1 2 7
3 4 5 6
8 9 10

Puc. 17. Bnok-cxema koHTpoJIs BoctpriMauBocTd CBU-nipreMHIKa 0 HHTEPMOTYIIALHH:
1 — reHeparop noMexu 1; 2 — BEHTIIb; 3 — TPOHHHK; 4 — NepeKIIOYaTeNIb; 5 — HCIIBITYEMBIH
HPUEMHHK; 6 — aHAM3aTOP CIIEKTPa; 7 — H3MEPHTEJb YaCTOThI; 8 — FeHepaTop MOMEXH 2;
9 — BeHTWIb; 10 — H3MEPHTEIH MOILHOCTH

B mpouecce KOHTpOJIS HCIONB3YHOTCS HENPEPHIBHBIE CHUTHAIBI H3MEPH-
TENBHBIX T'eHepaTopoB. I'eHepaTop curHana moMexu 1 HacTpauBaeTcs Ha 9acTo-
Ty fp —Af, ayacToTa reHepaTopa CUrHana 2 u3MeHsercs ot f, 103 fp , ICKITII0Yast
HEKOHTPONMPYEMYIo Tonocy f, £ A f. YPOBEHB CHI'HAJIOB OT 000X IeHEPaTOPOB
Ha BXOJI€ IPUEMHOTO yCTPOICTBA JobKeH ObiTh paseH D +D,. TIpu nusmenennn
9acTOTHI I'€HepaTopa NMOMEXH Ha aHalIu3aTope CHEKTpa HE JODKHO OBITH OT-
KJIMKa, TIPEBBIIAIOIETO 3alaHHOE MUHUMAIIbHOE 3HaYeHue (p ). B ciyyae ot-
KJIOHEHHUS OTKJIMKA P OT TPEOYEMOro 3Ha4YEHHs CIEAyeT MPOBECTH H3MEPEHHS
YyBCTBHTENHHOCTH 1O MHTEPMOAYJIIIMM Ha 4acTOTax, Ile 3To Habmonxaercs,
U 1IpA HEOOXOAMMOCTH NPHHATH CXEMHO-KOHCTPYKTHBHBIE PECHICHHS B LEILIX
€ro yCTPaHEHHU.

Bo03MOXHO NpoBENCHUE UCTIBITAHUH NPYTHX XapakTepuctuk CBY-npuem-
HHKA I10 COTJIACOBAHUIO C 3aKa3YHKOM.

15. CTAHOAPTU3ALIUA TR_EBOBAHMVI no 3Mc/aMn
CBY - MPUEMHbIX YCTPOUCTB MPJIC

Haunnas ¢ 50-x rogoB XX Beka MepompusaTus mo obecneyenuio IMC
HPHEMHUKOB IIPOBOAMIIMCH PEHMYIIECTBEHHO C IIETIbI0 OpraHH3allH yCTOH-
YHBOTO PaJHOIpHEMA NPH BO3AECHCTBYIOUIMX ITOMEXaX B ONPEACICHHOM pai-
oHe. B kauecTBe HOpMaTHBHO-TEXHHUYECKMX TpeboBanuit OMC anmapaTypsl
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15. Cranpaptmsauma Tpebosanmii no 3IMC/3MI CBY - npremHbix ycTpoiicts MPJIC

OblTH BHIOpAaHBI XapaKTEPUCTHKA H3ICTUH WIH HX 3IEMEHTOB, KOTOPHIE HYX-
JATKCh B COBEPIICHCTBOBAHUH U cTaHAapTH3alMu. ['ocy napcTBEHHBIE CTaHIap-
THI, YCTQHABIIHBAIOLIHE HOPMBI HHAYCTPHAIBHBIX PAIHOIIOMEX OT TEXHUYECKUX
CPEJICTB Pa3iIMYHBIX IPYIIIL, 2 TAKXKE HOPMBI HEXKeIIaTeIbHbIX H3ITy4YEHHH paauo-
NEPEAIOINX YCTPOHCTB, ABILUIHCH B TOT IEPHO]] OCHOBHBIMH HOPMAaTHBHBIMU
JOKYMEHTaMH.

B 90-e rogp1 XX Beka yX€CTOUEHBI MEXIYHAPOIHbIE TPEOOBAHUS dIIEK-
TpoMarHuTHOM coBMectuMoctd PIC ¢ mensio obecredeHUs HOPMAIbHO-
ro (yHKIMOHHpOBaHHS B OKpyxamomeii SMO pa3iH4HBIX pagHOTPHEMHBIX
YCTPOHCTB B OOIIETEpPPUTOPHAIIBHOM MacliTabe W HCKIIOYEHHS OMNacHOCTH
SJIEKTPOMATrHUTHBIX M3ITy4YECHHH I OKPYXKAIOWIEH IPUPOAHON CPEsl, JKU3HH
M 3[0pOBB JIIOACH.

JlanbHeiilee cOBEpIICHCTBOBAaHHE perynupoBaHus B oomacty OMC cBs-
3aHO IPEXIE BCETO0 C HMIHPOKHM PAacHpPOCTPAaHEHHEM B OBITOBBIX, CBA3HBIX,
BOCHHBIX XO3fMHCTBEHHBIX cepax TEXHHYECKUX CPEICTB, OCHOBAHHBIX Ha
HCIIOJIb30BaHHH MUKPOJICKTPOHUKH, KOMIIBIOTEPHOH, COTOBOH TEXHUKH, 001a-
JAOIIEH IOBBINIEHHOW BOCTIPHUMYHBOCTBIO.

I'ocynapctBenHo# JlyMo#i HNpHHATBI 3aKOHOIATENBHBIE AKTHI, YCTaHAaB-
JIMBAIONIME HOPMBI, OTHOCAIIHECS K OJIEKTPOMAarHUTHOH COBMECTHMOCTH
TEXHUYECKHUX CPEACTB.

IMocne 2000 roxa BBEAEHO B AEHCTBHE 3HAYMTENIBHOE YHUCIIO HOBBIX I'0O-
CyAapCTBEHHBIX cTaHAapToB DMC, COOTBETCTBYIOIUX HOPMaM MeXIyHapo.-
HBIX ¥ €BPONEHCKHX DPErTaMEHTHPYIOLUIMX NOKYMEHTOB, YCTaHaBIHBAIOLIMX
TpeOOBaHHA K PaJHOIIEKTPOHHBIM CPEICTBaM IO OrPaHHYECHHIO ITOMEXO-
SMUCCHH U 06€CIIEYCHUIO YCTOHYNBOCTH (MIMMYHHTETA) K QJIEKTPOMArHHTHBIM
MOMEeXaM.

IMosBWIKCE HOBBIE CHEHHATU3HPOBAHHBIE CPENCTBA M3MEPEHHH M HC-
IBITaTeNbHOE 000PYOBAaHUE IJIS OLIEHKU U OOECIIEYEHUS COOTBETCTBUSA Tpe-
6oBanmsiMm OMC. B pernonax Poccum pa3BepHyTa CeTh aKKpEIUTOBAHHBIX
HCIIBITATENbHBIX J1abopaTopuii paauO3NIEKTPOHHBIX CPEICTB 0 TPEeOOBaHMAM
OMC. Ceprudukanus 3MEKTPHIECKOI SHEPIHH MO TIOKA3aTENIAM KauecTBa CTa-
J1a 00s3aTENbHOM.

CymecTByIoL#e poccHiickas H MEXIyHapOAHas CHCTEMbI HOPMHPOBAHHS
napamerpoB OMC POC HanpasieHsl Ha MAKCHMAaJIBHO BO3MO)KHOE YXKECTOYE-
HHe napamerpoB OMC IpHEMHHKOB U NEPENATYHKOB B CBA3H CO 3HAYUTEIILHBIM
YBEIUYEHHEM 00BEMOB BHIITyCKa PagHOTEXHUYECKOM NpoxykuuH. OQHaKo mpu
3TOM HE YYHTHIBACTCA CBA3b MEXIy TpeOoBaHUIMH K mapamerpam OSMC POC
1 YCIIOBUSIMH HX KCIUTyaTalliH B KOHKPETHOMH 2JIEKTPOMAarHUTHOH 00CTaHOBKE
B Touke mpuemMa. B 1o sxe Bpems mapamerpbl IMC POC He 10mKHbI OBITh HUXKE
HEKOTOPOT'0 YPOBHS, FAPaHTHPYIOLIEr0 33JAHHOE Ka4eCTBO NIPHEMa TIOJIE3HOr0
CUrHaja B ucronbs3yeMoit TunoBod SIMO. OmbIT pa3BUTHIX CTPaH IOKa3bIBaCT,
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YTO NpHeMieMoe yxecroueHHe TpeGoBanuii OMC, nperxbssiieMsix Kk POC,
CHIDKAeT PHCK NPUYHMHEHMS BpeNa YENIOBEKY U OKpYXKaloUlei cpene paxuo-
TEXHHYECKMMH CPEICTBAMH, HO3BOJIIET CO3AaBaTh YCTPOMCTBa, obagaromue
YAYYIIEHHBIMH TEXHHYCCKUMH M 9KCILTyaTal[HOHHBIMH XapaKTepHCTHKaMHU,
YTO SBIIETCA HEOOXOMUMBIM YCIIOBHEM pa3pabOTKH M H3TOTOBJIEHHS MPOIYK-
[MH, KOHKYPEHTHO!H Ha MHPOBOM PBIHKE.

Brenpenne u cobmoneHue HOBbIx crannaptoB B ob61acty OMC POC npu
pa3paboTKe, IPOU3BOACTBE U HCIBITAHUAX JOJDKHBI OBITH 00ECIeueHBl HOBBI-
MH CepTHOUUUPOBAaHHBIMH CPEICTBAMH H3MEPEHMH U UCHBITAaTEIbHBIM 000-
PYAOBaHHEM.

BaxneHmel 3amadell OTEYECTBCHHBIX NPEANPUATHH — pa3pabOTYHKOB
u u3rorosureneit POC Bcex BHIOB M Ha3HAUYEHHH SBIAETCA OBJIAJCHUE COBpE-
MEHHBIMH TeXHONOrusiMu odecnieuenus OMC:

— HOBBIMU TpeGoBanmsiMH OMC u MeTonaMu HCIBITAHHH, PErjaMeHTH-

POBAHHBIMH COBPEMEHHBIMH MEKIYHAPOAHBIMH, OTCYECTBEHHBIMH
M €BPONICHCKIMH cTaHgapTaMu OMC;

— KoHCTpyHpoBaHueM POC, oTBeyarommx BCEM COBPEMEHHBIM TpebGoBa-
HHIM OMC;

— HOBBIMHM METOJAMH HCIIBITAHHHA Ha TOMEXOYCTOHYHBOCTh H IOMEXO-
9MHUCCHIO pa3pabaThIBaEMBIX H U3roTaBiuBaeMbix POC;

— 00s3aTeNbHBIM TOATBEpXKICHHEM cooTBeTcTBHI POC TpeGoBaHUAM
OMC Ha OCHOBaHHMM IHpoIEnyp, AeicTByromux B Poccuiickoit ®ene-
pauuy, ctpaHax EBpocorosa u ap.

ObecneueHne MOMEXO3AIUIICHHOCTH aNaparypbl pPerIaMEHTHPOBAHO
rOCyJapCTBEHHBIMH OTpAacJEBBIMH CTAHIAPTAMH, COACPKAIIUMHU TpeGOBaHUA
K xapakTepucTHKaM OMC pa3inudHbIX TEXHHYECKHUX HAIIPaBICHUN.

Hmxe nepedynclieHBl HEKOTOphIe NEHCTBYIOIIME YacTo HCIIOIb3yeMBIe
CIIeLMANH3HPOBAHHbBIE CTAHIAPTHI, PErJIAMEHTHPYIOIIHE TPeOOBAaHUA K XapaK-
TepucTHkaM OMC panuoTeXHHYECKOH 1 paAHO3IEKTPOHHOM ammnapaTypsl:

— I'OCT PB 5801-001-2008 «Paguonpuemuuku. TpeGoBaHus 1Mo 4acToT-

HOH H30HUPATENBHOCTHY;

— TI'OCT PB 52225-2004 «PagnonpreMHUKH. MeToABI H3MEPEHHH U KOH-
TPOJIA XapaKTEPHUCTHK YaCTOTHOH H36HPaTEIbHOCTHY;

— TI'OCT PB 52226-2004 «Ycrpoiicta paguonepenarouue. TpeboBanus
K OCHOBHBIM IapaMeTpaM BHEMOJIOCHBIX H HOOOYHBIX paXHOH3IIyYeHHU
(1o Tpakty)»;

— T'OCT PB 5865-006-2010 «YcrpoticTBa panuonepenaronme. Meroast
H3MEPEHUH M KOHTpPOJIA YPOBHEH NMOOOYHBIX W BHEMOJIOCHBIX Paguo-
H3IIYy4EHUH 10 SIEKTPOMArHUTHOMY IIOJIION;

— TI'OCT P 55898-2013 «B3auMHbIE€ IOMEXH B JIOKAIBHOM IPYIITHPOBKE.
MeTtons! pacueray;
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16. [lononHuTenbHble obLume CXeMOTeXHUYECKNE U KOHCTPYKTUBHbIE Tpe6oBaHuA no 3MC/3MW...

— I'OCT B 25853-83 «O6uiue npaBuia NpoBeSHH UCTILITAHUH H pacyde-
ta OMC POC, pa3meniaeMbiX Ha OOBEKTaX...»;

— I'OCT B 25838-83 «Metoap komiutekcHoit onenku OMC POC, pasme-
IIa€MBIX Ha OOBEKTAX...»;

— T'OCT B 25837-83 «Meroast n3mepennit IMC kommuiekcoB POC, pas-
MEMIaeMbIX B yHKTaX YIPaBICHHA. ..»;

— I'OCT B 25803-91 «PagunonoMexu HHIYCTpHANbHBIE OT 000PYIOBaHHSA
1 00beKTOB BOGHHOTO Ha3HaYeHUA. HOPMBI H METOIIBI HCIIBITAHUI;

— I'OCT B/IB 50-668-88 «Mertonuyeckue yka3aHUS IO 3KCICPHMEH-
TaJbHOMY OIPENETICHUIO 3aIMTHBIX OTHOIUCHHH paJHONPHEMHBIX
YCTpPOMHCTBY;

— T'OCT PB 5963-003-2009 «Moxymu CBY npHeMHbIX yCTpPOHCTB pagHo-
9NIEKTPOHHBIX CPEJCTB CIELHAIBHOTO Ha3HAYCHHY,;

— T'OCT P 50397-92 «Tepmuns 1 onpenenenus B ooaacta IMC»;

— T'OCT P 51318.14.2-99 (CUCIIP 14-2-97) «CoBMECTHMOCTb TEXHH-
YECKHX CPEICTB deKTpoMarHuTHas. [IoMexoycTOHYHMBOCTh OBITOBBIX
IpHOOPOB, SNEKTPHYECKUX HHCTPYMEHTOB M aHAJOTHYHBIX YCTPOHCTB.
TpeboBanus 1 MeToAbl HCnbITaHU». TIpuMenserca ¢ 01.07.2001.

B psne cimydaeB pa3paboTyuKaM IIPUXOAUTCA OPHEHTHPOBATHCS HA 3apy-
6exHble cTaHnapThl, Hanpumep, MIL STD-469B, STD-464A, STD-461E u np.,
B 3aBUCHMOCTH OT TpeOOBaHHMH 3aKa3yuKa.

IMToxpo6Hee paccMOTPUM roCYAapCTBEHHBIE OTPACIECBBIE CTAHAAPTHI, IIPH-
MEHsEMBIE IIPH UCIIBITAaHUAX aHTEHHO-NpHEMo-Tiepeaatomux tpakroB MPJIC.

16. AOMNOJ/IHUTENIbHBIE OBLLME CXEMOTEXHUYECKUE
M KOHCTPYKTUBHBIE TPEBOBAHUA MO 3MC/3MMU,
NPEABABNAEMBIE K AMMAPATYPE MPJIC

OO6ume TpeboBanus K HHTEpPeEHCY, yCTaHOBICHHBIE POCCHHCKAMH H 3a-
pyOexHbIMHU cTaHxapramu, HanpuMmep, MIL STD-464A, npeanonaraior pa6o-
Ty MPJIC B 3amanHoit OMO, a Taioke MOJHHE3AIIUTY, 3aIlUTy NIEPCOHAIA OT
9JIEKTPOMArHUTHOTO U3TyYEHHS U APYTHE CrelubHIECKHe MEphl 00eceueHus]
6e30macHOCTH.

IIpu ogHOBpEeMEHHO# paboTe OJIO0KOB MIIM YCTPOMCTB B COCTaBE HECKOJIb-
kux MPJIC He nomkHBI yXyamuatbes HX paboyne XapaKTEpPUCTHKU MM BO3HH-
KaTh HENPEIBUACHHBIE COOH.

Bo3neiicTBHe TpacCOBBIX MOMeEX (Tak ke, Kak U ONMKHHUX, BHYTPEHHHUX)
B almapaTrype AOJDKHO ObITh 0clabiieHO 1O MPHEMIIEMOTO YpOBHS NPHEMaMH
PALMOHAIBHOTO KOHCTPYUPOBAHUS H KOMIUIEKCOM TEXHOJIOTHYECKHUX H CXEMO-
TeXHU4ECKUX Mep. COOTBETCTBEHHO, HOJDKHBI BBINMOTHATHCS YaCTHBIE U 00Imue
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OuepKu 06 31eKTPOMarHUTHOM COBMECTUMOCTM U NoMexo3alumieHHocTu CBY-npuemHnkos PJIC

KOHCTPYKTHBHBIE M CXEMOTEXHHUECKHE TpeGoBaHuA U k annaparype CBU-npn-
emuaukoB PJIC cornacHo oTe4ecTBEHHBIM cTaHAapTaM. PaccMOTpHM OCHOBHBIC
o6uue TpeboBanmst OMC, npenbsBIieMble K cienuanu3upoanHsiM CBU-mpu-
emuankam MPJIC.

1. Tpe6boBaHUsI MO OrpaHUYEHHIO BENHYHH BO3ACHCTBYIOMMX BHEHIHHX
NIOMeX.

I'OCT P 513.18.11.99 ompenenser HOpMBI pagHONOMEX OT IPOMBINI-
JICHHBIX, HayYHBIX M APYTHX BBICOKOYACTOTHBIX YCTPOMCTB (COINIaCOBaH CO
CHEHATBHBIM MEXIYHAPOAHBIM KOMUTETOM ITo paauonoMexam CUCIIP-11-97
U esporneiickum crangaproM EH55011-97). B coorserctBuu ¢ 3tum 'OCT
YCTaHaBIHBAIOTCA HOPMBI HHIYCTPHATIBHBIX IIOMEX, IPUMEHIEMBIE K aHTCHHO-
npueMo-TiepeaaromemMy ycrpoictsy MPJIC.

Hanpumep, HOpMBI HaNPsDKCHUA HHIYCTPUAIbHBIX IOMEX Ha CETEBHIX 3a-
XHMaX (IIOpPTax) JOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabm. 7.

Ta6nuua 7
HopMbl HHAYCTPHAJILHBIX TIOMEX
Ionoca yactot, MI'y Hopwa, 1b/viB
KBa3sumuKoBoe 3HaYCHHE Cpenuee 3HaueHHE
0,15-0,5 79 66
0,5-30 73 60

2. TpeboBaHUA 11O IOMEXOIMHUCCHH YCTPOHCTB HOJDKHBI COAEPIKATH!

a) HOPMBI HEXKENIAaTENIbHBIX Iapa3sHTHHIX PaJHOM3IyYCHHH INepearomux
YCTPOMCTB OT UX pPabOYHX BEIHYHH:

— nobouHble H3my4YeHus — MuHyc 50 ab, ve 6onee 100 MBT,

— BHEMOJIOCHBIE H3TydeHus — MuHyc 50 1b, ne 6osee 100 MBT,

— JOIyCTHMOE OTKJIOHEHHE YaCTOThI PafAHOIEPENAIOIHX YCTPOHCTB

fpﬂ:S-l(f’ Ml

©0) HOPMBI HEXXENATENbHBIX H3JIYYCHUH reTEPOJUHOB H KOHTPOJIBHBIX FCHE-
paTopoB HPHEMHBIX YCTPOHCTB:
— OLIEHKa ¥ HOPMHPOBaHHE DJIEKTPOMATHUTHBIX H3IYYCHHH AHama3oHa
gactoT 30 MI'z — 300 I'T'x ocymecTBIAIOTCS 110 BENHYHHE SHEPreTHYC-
ckoii akcriosunuu (93). as gacror auanazona 30 MI'm — 300 I'Ty 93
BBIYHCIIIETCS 10 hopMyIIe

D9 =MII3 (MxkBt/cM?)4,

rae I3 — wIoTHOCTH MOTOKA YHEPTrUuH, MKBT/cM?;
Y — BpeMs BO3IEHCTBHUA, 4.
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16. JononHutenbHbie 061me CXeMOTEXHUYECKUE U KOHCTPYKTUBHbIE TpeboBaHmA no 3MC/3MU...

[IpenenbHO NOMYCTHMBIH YPOBEHB SHEPIETHYECKHX SKCIO3HLMH 3J€K-
TPOMAarHUTHBIX IoMeX B AuanasoHe yactoT 0,03—-300 I'T'y qomkeH cocTaBiIATh
200 MxB1/cM? 4.

3. Tpe6GoBaHUs yCTOWYHBOCTH TEXHHYECKHUX CPEACTB, BXxomsamux B PJIC,
K BHEIIHHM M BHYTPEHHHM JJIEKTPOMAarHHUTHBIM BO3JECHCTBUAM ONPENEIAIOTCS
crangapramu cepud 'OCT P 513.17.4, pa3paGoTaHHBIMH Ha OCHOBE MEXKIyHa-
pomHbIx crannaproB MOK cepun 61000-4-2-95.

VYka3aHHBIE JOKYMEHTHI BKJIIOYAIOT B ce0s TpeOOBaHHA K pPa3iIHYHBIM
BO3JEHCTBHUSM.

3.1. YcroiiumBocts K  anekTpoctaTHyeckuM paspigaMm  ([OCT P
513174.2-99, skeuBasienTHBIe cTaHaaptel MOK 61000-4-2, EH 61000-4-2).
TpeboBaHUA M METOAB! UCIIBITAHUI HAa YCTOHYMBOCTH K JIEKTPOCTATUYECKUM
paspsiaaM 1 anmaparypst MPJIC uznosxeHs! B Tex sxe OCT.

B npoiecce HCNBITaHUI HCIIONB3YETCA METOJ BO3AYHIHOTO pa3psna, NpH-
JIOXKEHHOT'O K [UIACTHHE CBA3H, YAAICHHOH OT HCHBITYEMOro o00py10BaHUs Ha
paccrosaue 0,1 M.

TpeboBanus ypoBHS kecTkocTH paspsna oT 0,2 no 15 kB ycranasnuba-
IOTCA B 3aBUCHMOCTH OT pa3MEIEHHs U OKpYXalome cpensl. McnbiTaTensHoe
HANpsOHKEHUE JODKHO OBITH yKa3aHO B TEXHHYECKOH NOKYMEHTAllUH Ha KOH-
KPETHYIO alnapaTypy.

3.2. TpeGoBaHHA K HCTIBITATENEHOMY PaAHO4YaCTOTHOMY JIEKTPOMarHUTHO-
my nomo (TOCT P 51317.4.3-99, sxeuBanenTHeie cranaaptel MOK 61000-4-3,
EH 61000-4-3).

MeTtoauka UCIBITaHUH 3aKIII04aeTCs B cienyoomeM. M3nydenHoe paauo-
YaCTOTHOE AJIEKTPOMArHUTHOE MOJIE CO3AAETCAd KOHTPOJIbHO-U3MEPUTENBHON
AaHTEHHOM C MpeIBapUTENLHONH KaIHOPOBKOI 1OJI1 B COIJIACOBAHHOM AHAana-
30He 4acToT. [Ipu 3TOM HOIDKHBI OBITH COGMIOAEHB! TPEeOOBaHHMA K YPOBHIO
HEOJHOPOTHOCTH IO M PACHONIOKECHHIO HCIIBITATENILHOTO 000pyIOBaHHUA
W COCIUHHUTENBHBIX Ka0enel, yCTaHOBIICHHBIE CTAHAAPTOM.

3.3. YcroiiuMBocTh K HAHOCEKYHIHBIM HMITYJIbCHBIM IoMexam OMHU,
B ToM urcie 6omeiroii sueprun (I'OCT P 51317.4.4-99, sxBHBaJIEHTHBIE CTaH-
naptel MOK 61000-4-4, EH 61000-4-4).

MeroauKa HCHBITaHHH: Mayka HAHOCEKYHIHBIX HMITYIbCHBIX IIOMEX
1,=50HC, T o =5 HC NpH YacTOTE NOBTOPEHHS UMITYIbCOB 5 KI'Il ¥ IUTHTENBHO-
CTH Ia4ku 15 MC WK IPYTHX COrNIaCOBaHHBIX MapaMeTpax IOJAeTCs MPH 00eux
MOJIIPHOCTAX MEXIY KKABIM H3 33KHMOB 000pyI0BaHHU, IPEAHA3HAYCHHBIX
UL TIOOKITIOUEHHUSI BJIEKTPOCETH (BKJIIOYAs 3)KUM 3aIUTHOTO 3a3€MJICHHA),
H STAJIOHHOH IUIOCKOCTHIO 3a3€MJIEHHS; 110J]a4a TaKXKe MOXKET OCYLIECTBIIATHCS
C HCIOJIb30BaHHEM €MKOCTHBIX KJICIIEH CBA3M Ha LieNH BBOJA-BBIBOJA.

Yposuu xectkoctd 0,5, 1,2 n 4 kB obecneynBaloTcs npu mogade Ha-
HOCEKYH/IHBIX HMITYJIbCHBIX IIOMEX Ha JIHHUH OSJICKTPOIIMTaHHUA; YPOBHH,
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OuepKu 06 31eKTPOMArHUTHON COBMECTUMOCTU U NoMexo3almieHHocTu CBY-npueMHukos PJIC

COCTaBIJISIOIIVE NIONOBHHY OT YKa3aHHBIX 3HAUEHHH, — IIPH N0Jja4e ITIOMEX Ha JTNHUH
CHTHAJIOB, TIEpe/JavH JAHHBIX H YIPABIICHWS, B 3aBUCHMOCTH 0T oxkuaemoii OMO.

3.4. lunaMuYecKue U3MEHCHHS HaNpsDKEHUS SJICKTPONUTAHMUA.

JluHaMu4yecKkue U3MEHEHHUS HANPSDKEHUS IEKTPOIUTAHUA HOJDKHBI OBITH
<2 % B TeucHue He MeHee 0,5 c.

3.5. Kone6aHus HanpspKEHUS 3NEKTPONUTAHHU.

Konebanust HampsHKEHHS JIEKTPOITUTAHUSA JOJDKHBI COCTaBIATh <1 %.

3.6. I3MeHeHne YacTOTh IIUTAOMIETO HAIPSKCHHUA.

H3MeHeHKE YacTOTHI MUTAIOIIETO HANPSXKEHHUA NOJDKHO OBITh < 1,25 %.

3.7.T'po30o-MoNHHEBAs 3aIIUTA.

IMpu xoHcTpyupoBanuu POC, pacnosnoXeHHBIX B palOHaX C MHTCHCHB-
HBIMH T'PO30BBEIMH SIBJICHUSAMH, 0C000€ BHUMaHHUE CIEAYET yIeIATh CHCTEMaM
rpo303aIHThL.

Cornacuo poccuiickum ['OCT u MIL STD-464A MPJIC nomxHa co-
OTBETCTBOBaTh OSKCIUTyaTAlHOHHBIM XapaKTEPUCTHKaM B CHydasX IPSAMOIo
W HempsIMOrO BO3JEHCTBHS I'PO30BBIX Pa3pslOB, IOCIE BO3ACHCTBHA pa3psaa
BOJIM3U CTaHIMHK IIpU paboTe U Mocie MPSMOro MOMamaHHsA BO BPEMS XpaHe-
Husa. He cymecTByeT cioco60B NpexoTBpaIieHHss IPO30BBIX Pa3psanoB, HO HUX
BIUSHAE MOXXHO MUHHMH3HPOBATh 32 CYET UCIIOJIb30BaHHA COOTBETCTBYIOLIHNX
KOHCTPYKTHBHBIX PEIICHHH.

BrusHue pa3psanoB MOJHHH MOXHO Pa3lenuTh Ha mpsamoe (pusnyeckoe
BO3JCHCTBHE) U HempsiMoe (dlekTpoMarHuTHOe). du3nyeckoe BIUSHUE IPO-
30BBIX Pa3psAlOB BBIPAXAETCS B BHIFOPAHHH H 3PO3HHM KOMIUICKTYIOIIHMX dJie-
MEHTOB, B3pBIBE U Ae(HOPMaI[iK KOHCTPYKIIHM, TAK)KE BO3MOXKHO BIIUSHHE BOJIH
BBICOKOT'O JaBJICHHUS W MAarHUTHBIX BO3JEHCTBHI, T€HEPHPYEMBIX OONBIINMH
Tokamu. Hempsmoe BIMsAHHE 3aKIIOYAETCS B BO3AEHCTBHH 3JIEKTPOMArHUT-
HBIX MOJEH, CBA3AHHBIX C IPO30BBIMHU Pa3psAiaMH, H B3aHMOICHCTBUM JaHHBIX
moJeii ¢ obopyaoBaHueM cucTeMbl. OnacHbie BHIBI BO3ACHCTBUS MOTYT HO-
POXIATHCA pa3psgaMH, HE KOHTAKTHPYIOIIMMH HampsAMYIO C KOHCTPYKIHEH
cucteMsl (OMvDKHUE pa3psAabl). B HEKOTOPBIX CiTydasix Ha OJUH H TOT XKE KOM-
MOHEHT TOKOPa3psiJia MOTyYT BO3JCHCTBOBATH KaK (PH3HMYECCKHUE, TAK H HEMPAMBIE
3nekTpoMarHuTHele 3¢ dextel. Hanpumep, yrap MOJHMH B aHTEHHY, KOTOPBIH
(u3nYeCKH €€ MOBPEKAAET, TEHEPHPYET HANPSDKEHHE, CIIOCOOHOE MOBPENUTD
NepeIaTINK WK IPUEMHUK, IIOAKITIOUYCHHBIN K JAHHOH aHTEHHE.

Heo6x0quMOCTh 3aIMUTHI OT IPO30BBIX Pa3psloB O0YCIOBIEHA TAKXKE HX
BO3MOXHBIM BO3JEHCTBHEM Ha moneill. Hampumep, rpo3oBoii paspsn Moxer
TIPUBECTH K TSDKEJIOMY MOPAKECHHIO YEIOBEKA SIIEKTPHYECKHM TOKOM Yepes
MEXaHMYECKHE CPENCTBA YNpaBJeHHA H Kabenu, Bexymue Kk kabunam MPJIC.
OpnHo#t u3 Haubonee Cepbe3HBIX MPOOIEM SABJISETCS OCIEIUIEHHE BCIBILIKOH
YenoBeKa, CMOTPALIEr0 B CTOPOHY pa3psana. JlaHHoe BO3NeHCTBHE MOXKET MPO-
noipkatbes 30 ¢ u Gonee.
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16. [lononHuTesnbHble oblyme CXEMOTEXHUYECKUE W KOHCTPYKTMBHbIe Tpe6oBaHva no IMC/3MW...

CrenuansHble Mephl 3alMTHI I aHTCHHO-TIpHeMo-Tiepenatoux MPJIC
B 3HAYHTENBHOH CTEIICHH 3aBHCAT OT THIOB (pH3HMYECKON KOHCTPYKIHH H HC-
moab3yemMoro obopynosanus. IIpuGOpbI WM APYyrde 3JEMEHTHI, HampuMep,
TPOMOOTBOJIBI, MCKPOTacHTENH, 3a3€MILIONIME DEIIETKY B IIONY, a TaKKe
COJEpKaHHE BIIard B IIOYBE BIMSAIOT HA CTETICHD 3aIIHTHL.

PykoBoncrBa, comepxkammecss B JOKyMeHTax poccuiickux ['OCT
u MIL-E-4158, MIL STD-1542, MIL-HDBK-454, npencraBisioT pa3in4HbIE
MOAXOJBI K IPOSKTHPOBAHHUIO 3aIlUTH H CHI)KCHHIO BIMSAHHA I'PO30BBIX paspsi-
JTOB Ha HCTIONB3yeMoe 06opynoBanue. @OpMEI TOKOB, OMHCAHHBIE B CTAHJAPTAX,
MIPEACTABIAIOT COOOH MOCTIDKEHHSA TEXHHKH B IUIAaHE MOIEIHPOBAHHA €CTe-
CTBEHHBIX CPEH I'PO30BBIX Pa3pslOB C LENBIO MPOBEPKH U KOHCTPYHPOBAHHA.
Onnako HCIONb30BaHHE NAHHBIX (JOPM TOKOB HE rapaHTHPYET aeKBaTHOCTD
KOHCTPYKLIHH IIPU B3aUMOAEHCTBUY C PEaIbHBIMH IPO30BEIMH Pa3psiJaMu.

3aumra MPJIC ot BO3IeHCTBHS MONHHAN MOXET OCHOBBIBATHCS HA CIEIY-
FOIIEM KOMILIEKCE Mep:

— HCNOIIb30BaHHH PEKMMa OOIIEH HM30JIIHH, KOTAa OTKIIIOYAIOTCS BCE
BHEITHHE CBS3H OT 5KPaHHPOBAHHOIO 00bEMa, B KOTOPOM pa3MenaeTcs
panuodIeKTPOHHAs alllaparypa;

— HCTONIb30BaHHH METOJIOB, MO3BOJIIONIMX OCIA0HTh YPOBEHb IOMEX
B Herax POA;

— IPAMEHEHHHM COCTAaBHBIX dacTeli PDA, obmamarolnux MOBBINICHHOM
CTOMKOCTBIO K JEHCTBHIO 3JICKTPOMArHUTHBIX MOJICH.

3.8. KOHCTpYKTHBHBIE METObI I'PO303aIllHTHI:

— OKpaHHpOBaHHE (IKpaHBI, POKIANKH, 3aIllMTa OTBEPCTHH U KaGeIbHBIX
BBOJIOB);

— 30HHPOBAHHE W PAlIHOHAIBLHOE 3a3EMIICHHE.

3.9. CxeMOTEXHHYIECKHUE U CTPYKTYPHO-(QYHKIIHOHABHBIE METOBI 3AII[HTHI.

CXeMOTEXHHYECKHE METO/BL:

— OrpaHUYECHHE HABOAOK IO aMILTUTYe (Pa3psIHUKH, IOIYNPOBOIHHKO-
BbI€ IIPHOOPHI U BAPHCTOPEI);

— OrpaHMYEHHE HABOIOK IO CHEKTPY (GHIBTPHI, KOHAEHCATOPHI, HHIYK-
THUBHOCTH);

— BBOJ 3JIEMEHTOB OIITOJIEKTPOHHKH;

— CHMMETpPHPOBaHHE.

CtpykTypHO-(QYHKIIMOHANIBHBIE METOIBI IPO30-MOJIHUEBOH 3aIllUTHI MOJ-
pa3yMeBalOT IMPHUMECHEHHE OBICTPOINEHCTBYIONIMX NATYHKOB JUI OTKIIOYCHHA
POA, BBOI KOPPEKTUPYIOMIHX KOAOB M T. 1.

3anmmTy OT BO3AEHCTBUS MOJIHHH BO3MOXHO BBIIIONHATE 110 CTYIIEHYATOMY
TIPUHLUITY

1-51 cTyneHp — CHIDKCHHE aMILTUTY b1 IoMexH 10 1 kB u Menee (3xpaHsl,
PaspsHUKH);
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2-51 CTYIICHB — CHIDKCHHE aMILTATY B omexu A0 100 B u Menee (GunbTpsr
U T.N.);

3-s1 CTyneHb — CHIKEHHEe aMILTUTY bl oMexH 10 0,1 B u meHee (BBICOKO-
YaCTOTHBIE THOMBI).

17. OLLEHKA YACTOTHO-TEPPUTOPUAJIBHOIO
PA3MELLEHUA MPJIC B JIOKAJIbHbIX MPYMMUPOBKAX

Kaxxgas MPJIC, paGotaromiasi B IOKaJIbHOH I'PYNITHPOBKE, NODKHA HMETh
OIIpeIeNICHHBII THana3oH pabo4YrX YacTOT H BO3MOXKHOCTh OBICTPOro Iepexona
Ha 3allacHBIE YacTOTHI, YTOOHI M30eKaTh IIOMEX, IOCTABIEHHBIX IPOTHBHHKOM
unu nocropouauM POC. [Ipu ogHOBpeMeHHOH paboTe IpynIbl pafHoIOKaIH-
OHHBIX CTaHIMH BOKpYT aHTeHH Kaxaoi PJIC obpasyercs 30Ha pa3muyHBIX
MOOOYHBIX H3ITydeHHH OoT 4acToTHO pasHeceHHBIX PJIC, Haxomammxcs B rpyn-
MIAPOBKE, M APYTHX CPEICTB, B TOM YHCIIE HEIIOCPEICTBEHHO HE YYaCTBYIOIIHX
B 00eBoOii paboTe, HO HAXOIAUIMXCH B OKpYXatoureii MmecTHOCTH. HeoOxomumo
OIIPENENIUTh YPOBEHD BO3ACHCTBYIONINX NTOMEX, HE YXYIIIAIOMHA paboTocIo-
COOHOCTH 3THX TPYHII B YCIOBHSAX COBMECTHOTO HCIIOJB30BaHHI B ONIKHHX
M JAIbHHUX 30HaX B3auMozeHcTeua. O0mas 3aaya IOMEX03aUILEHHOCTH H0-
CTAaTOYHO CJIOXKHA M 3aBHCHMA OT MHOXECTBa ()aKkTOpOB, HENb3s HE YUUTHIBATh
TaKOKe BIHMAHHUSA PA3IAYHBIX TaPMOHHK, HHTEPMOIYIALMM H OIOKMPOBaHMI,
B CBs13H ¢ 4eM cobOmoenre Texanyeckux HopM OCT uI'OCT He naer rapaHTHi
MONHOH MOMEX03alMThL. 31eCh HEOOXOAUMO ClIeN0OBaHHE NMPUHIHITY: KaXaas
PJIC momxHa peamu3OBBIBATh KaK CBOM ()YHKIIMOHAIHHBIE MAPAMETPHI, TaK
U napametpsl OMC, He Meluas Apyrod paJvolIOKallHOHHON CTaHIMH BHYTPH
3aJJaHHOH JIOKAIbHON TEPPUTOPHH.

3agauy MOXKHO PEIIHTH B Ipefesiax KOHKPETHOH JIOKaIbHOM IPyNIUpOB-
KH, MCIONB3Yys W YJIyd4llas XapaKTEPUCTHKH AHTEHHO-TPHEMO-TIEPEAAIONIHX
ycrpoiicte. st obecnedeHns 60eCOCOOHOCTH KOHKPETHOH I'PYNITHPOBKH
PJIC nonoiHUTENbHO PEKOMEHIYETCS OIPENEIIUTh:

— peaNbHBIH ypOBEHb BHEIIHHX MOOOYHBIX M3Ty4€HUH HA BXOJE aHTEHH
MIPHEMO-TIEPEJAIOIIMX YCTPOHCTB B OMDKHEH 30HE B3aHMOAEHCTBHA
pasmuunsix PJIC rpynnupoBkw;

— JOIyCTHMOE 3alIUTHOE OTHOIICHHE «CHTHAW/IIyM» Ha BXOAE NPHEM-
HBIX YCTPOWCTB IpH paboTax ¢ pa3inUIHBIMH BO3JEHCTBYIOIMMH CHI-
HaJIaMH BHYTPH I'PYIITHPOBKH.

OTH U Apyrue AeHCTBHA IPH OTPabOTKE aHTEHHO-IPHEMO-NICPENAIOIIHX

YCTpOHCTB MOXHO pa3elIUTh Ha YETHIpe dTamna.

1.OtpaboTka, COrIacHO TEXHMYECKOMY 3aJaHHIO, CXEMOTEXHHYE-

CKHX peIICHHH y3/I0B, OJOKOB M YCTPOHCTBA B IEJIOM MPH IOCTPOCHHH
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17. OueHKa YacToTHO-TeppuTopuanbHoro pasmetteHna MPJIC B loKanbHbIX FPYNNMpoBKax

CBUY-npuemunkor PJIC, npenHa3sHaueHHBIX Ui paboTHl B 3aJaHHOH 9acToT-
HO-TEPPHTOPHATIHHOH IPYIIITHPOBKE.

2.PaccMOTpeHHe TEXHHYECKHX alapaTypHBIX XapakTepucTuk OMC
BCEI0 AHTCHHO-MPHEMO-NEPeNaloero IocTa JUIi YCTaHOBKH Kiacca
HCIONB30BAHUA M COOTBETCTBHS TpeGOBaHHAM HOPMAaTHBHO-TEXHHYECKOH
JOKyMCHTALHH.

3. IIpexsapuTenbHas pacyeTHas OLEHKA JOIyCTHMOrO YaCTOTHO-TEPPUTO-
PHAIBHOIO pa3sHOCca B 33JJaHHOM Y4acTke pabouero Quana3oHa 4acTOT pasiiiy-
Heix MPJIC, pasMeniaeMbIx B MpeANoIaraeMoi COBMECTHOM IPYTIITHPOBKE.

4.TlpoBeneHne OLIEHOYHBIX HCIBITAHUH AHTEHHO-TIPHEMO-TIEPENAIOIINX
nocroB MPJIC.

Kpartko paccMOTpHM IT€pedrCIICHHBIE STAIIbL.

OrpaboTka cxemoTexHHYecKHX pewennii CBU-npuemunka

CxeMOTeXHH4eCKOe MMOCTPOCHHe, yAOBIeTBOpsIomee TpeGosanusM OMC
JuanazonHoro CBU-npreMHHKa U nepenaTiuka, B YaCTHOCTH IIOApa3yMeBaeT
HavyalbHBIH BEIOOp Haubosee MOIXOAAIIMX HOMHMHAJIOB IPOMEKYTOYHBIX 4a-
CTOT IIPH MHOTOKPAaTHBIX IpeoOpa3oBanuax (cM. raary 10). XKenarensHo, 4To-
ObI HOMHMHAJ [EPBOH MPOMEXKYTOYHOH 4acTOTHI OBUI OoJblle, YeM BEeIH4HHA
pabouero nuanasoHa. [Ipu 3ToM pekOMeHAyeTCs pyKOBOICTBOBATECSA YCIOBHSA-
MH FeTepOIMHHOTO NpeoGpasosanus: 2f,  #nf, 2f #nf.

YacToTh! IEPBOTo reTepoJHHA MOTYT OBITh KaK BHINIE, TAK U HIDKE 4acTOT
curHana. [Ipu BeIOOpE 4acTOT reTepoAnHa HHXKE HacTOT CHIHala 3epKalbHBIC
YaCTOTBI OKaXYTCS HIDKE YacTOT CHTHAJIA, H PacyeTHBHIM H3MEHEHHEM IIoIe-
PEYHBIX pa3MEPOB BXOAHBIX BOJHOBONHBIX TPakToB A0 nepeoro MIIY mox-
HO 00ecne4yuTs HX MOJABICHHE 33 CYET KPUTHYECKHX Pa3MEpOB BOJIHOBOIOB,
ONM3KHUX K 3almpefeNbHBIM I 3epKajbHBIX 4acToT. BaxHO He HOMyCTUTDH
MOTaJaHus 3epPKAJIBHBIX 9acTOT Ha Bxox MIIIY.

IIpu BRIGOPE YACTOT reTEPOAMHOB BHIIIE YaCTOT CHTHAIOB MOXKHO BBIBE-
CTH 3epKANbHBIE YacTOTHI 3a Mpeensl pabodyero Quana3oHa pagHoIOKaTopa
M OTCe4Yb HX 3arpafAuTenbHbIM GHIsTpoM. BEIOOp BTOpO# IpoMexyTo4HOH! ua-
CTOTHI ClIeIyeT POBOAUTH TAKKM 00pa30M, YTOOBI N€TEpPOIHHEI IEPBOTO H BTO-
poro npeoOpa3oBarelnei ObUIM HallpaBIeHb! B pa3Hble CTOPOHEL. Toraa BTopeIe
3epKaJbHBIE YaCTOTHI OyIyT OTCTPOEHHI OT MEPBOH MPOMEKYTOUYHON YaCTOTHI
CBY-npuemnnka. Ecnin B CBY — quana3oHHOM NpHEMHHKE IPUMEHSTDH BXO-
Hele MajonrymMsme yeuwurenu tana 13KY unmn OCKY, nogapneHne CUrHanoB
3epKaJbHBIX YacTOT MoxeT gocturars 80 nb.

ITepBoHauanbHO BHIOpaHHBIE YACTOTHBIE IOCTPOCHHUS B yCTPOHCTBAX BXO-
HBIX IPHEMHHKOB MOTYT KOPPEKTHPOBATCA B CETKE YaCTOTHO-TEPPHTOPHAIIb-
HEIx pacnpenenenuit MPJIC. B paspabatsiBaeMoii ceTke yacToT curHans! PJIC
ONM3KUX JIUTEPHBIX 3HaYE€HHH He JOJDKHBI AaBaTh C YaCTOTAMH TE€TEPOAMHOB

103



OuepKu 06 INEKTPOMarHUTHOM COBMECTUMOCTYU U NoMexo3atyuiyeHHocT CBY-npueMHukos P/IC

NPOMEXYTOYHYIO 4YacToTy f HIM ee CyOrapMOHHMYECKHE COCTABIAIOUINE
Jra123..» TAK KaK OHH YXY/IIAIOT PealbHYI0 1yBCTBHTEIBLHOCTD IIPHEMa, a yBe-
JIMYeHHE UX BXOAHOH MOIHOCTH Bhime 10~° BT G0KupyeT curHa.

Heo6xoquMoO MOMyYHTh MHHHMAIBHOE KOJHYECTBO KOMOMHAIIHOHHBIX
9acTOT C YUeTOM AalbHeHIero npeodpa3oBaHus YaCTOTH CHTHANA B IPHEMHH-
Ke f HCXOMA U3 pOpMYIbI

1 _P-fox [ 21/2Af
K MHH g 2

rne P — HoMep rapMOHHKH rerepoauHa 1, 2,...5;

g — HOMep rapMOHHKY MEIIAOIIEro CUrHaa;

/., — IPOMEXYTOYHAs YaCTOTa CHTHAIa;

J/, — 4acToTa reTepo/iuHa;

2 Af, — nonoca npo3pavHOCTH NPOITYCKaHUs CHTHANA.

3epkaibHbIe KaHATBl 6OPTOBOrO NPHEMHHKA HE HODKHBI COBIAAATH C 4a-
CTOTaMH Ha3eMHBIX FeTepOAHHOB. B nponecce cxeMOTEXHHIECKOro U 4aCTOTHO-
ro noctpoenns CBY-nmprueMHnka He00X0 MO KOHTPOJIHPOBATH BO3MOXKHOCTH
MOSBJICHHS YACTOTHBIX ()OKYCOB M HE IOMyCKaTh, YTOOBI QHANa30HBI MepPBOi
H BTOPOH IIPOMEXYTOYHBIX YaCTOT HIPOTHBOPEUHIH «PeriaMeHTy paguocBsa3m»
MexIyHapoJHOro COK3a PaJHOCBI3H.

PaccmoTpenne TexHuYeckux xapakrepucTuk DMC anTeHHO-
npuemo-nepenaiomero nocra MPJIC pist ycTaHOBKH Kjaacca
HCI0Jb30BAHHS H €r0 COOTBETCTBHS TPe6OBaHMAM HOPMATHBHO-
TeXHHYeCKOH JOKyMeHTaluH

3agaHHBIe XapaKTePHCTHKU NPUEMHOTO YCTPOHCTBA, IepenaTdnka H aH-
TEHHBI OIpEE/SIIOT OCHOBHBIE JHEPreTHYECKHE WM YAaCTOTHBIE ITOKa3aTeNld
paspabateiBaeMoiit MPJIC. Beibop kiacca MCIONB30BaHMS UIS OMpENEICHHS
coorserctBui HopMaMm OCT u I'OCT, B yactaoctu 'OCT PB 5801-001-2008
i 3apyoexHsix cragaapros MIL STD-461E, MIL STD-469, npousBoaurcs
IO COTJIACOBAaHHUIO C 3aKa34HKOM.

BHemnonocHsle 1 NOGOYHBIE CHTHAIBI MTEPENAIOIIET0 YCTPOUCTBA ompee-
mores o popmynam 'OCT PB-52226-2004. [{na qocTixeHHs TpeOOBaHHiA
I'OCT u OCT, mo HamieMy MHEHHIO, MOXHO HCIIONb30BaTh MpPELIOXKEHHS,
H3JI0)KEHHBIE B ITaHHOH MOHOrpadwuu, a taxxe B [7, 9].

IIpenBapuTenbHasi OLEHKA JOMYCTHMOI0 YaCTOTHO-TEPPHTOPHAIBLHOIO
pasHoca pa3iimanbix MPJIC, pasmeliaeMbIX B COBMECTHOM
TIPEANoJIaraemMoi rpynnupoBKe

BrIOOp CeTKM MOIMYyCTHMOrO YacTOTHO-TEPPHTOPHAIBHOTO pPasHoca
Pa3NUYHBIX CPEACTB B 3aJaHHOM 3aKa3YHKOM [Halla30He 3aBepINAeT 3Tall
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0TpabOTKH XapaKTepPUCTHK, B ToM yuciie IMC, CBY — nnana3oHHOr0 aHTEHHO-
npueMo-nepenatomero tpakra MPJIC.

B nponecce oueHkH HOpM 9acTOTHO-TEPPHTOPHATIBLHOTO pPa3HOCa ClIeNy-
€T YCTaHOBHUTH paclpe/eleHe B 3aJaHHOM QHUANa3oHe CIEKTPAIbHBIX COCTaB-
IAIOIIAX H3JTy4aeMbIX pabouux curHanoB paccmarpuBaeMsix PJIC, xoroprie
NONanaloT B IOJIOCH MPO3PAYHOCTH COCENHHUX PaJHONIOKAIMOHHBIX CTAaHLMH,
M BO3MOXKHOCTH HX YaCTOTHOH OTCTPOMKH 10 MPUEMJIEMBIX BeJIMYMH IO 3aaH-
HOMY KPHTEPHIO KauyecTBa.

B kauecTBe mpuMepa MpOAaHAIM3HPYEM 3aBUCHMOCTh HalJEeHUS YCpen-
HEHHOrO YPOBHS CIEKTPAJIBHBIX COCTABIAIONMX OT 4acTOTHl f HamGomee
mHpokononocHoro ummyisca PJIC, annpokcuMHpOBaHHOTO TpaneuueH c na-
pametpamu t, =0,5 Mkc, T, =0,1 Mxc (puc. 18). lanee paccMOTpHUM BO3MOX-
HOCTH JIMHEapH3alUH M YBEIHYEHHA BEPXHETO IOpOra JIMHEHHOCTH NpHeMa
CBY-npuemnunka PJIC c nenplo yMeHbUICHUS BIUSHHUS CHIBHBIX MOIYJISLH-
oHHbIX nomex. Ilocnenyiomue NEHCTBHSA YYHUTHIBAIOT pa3paboOTaHHYIO CETKY
CHTHAIBHBIX, FETEPOANHHBIX, IPOMEXKYTOUHHIX yacToT CBU-npueMHmKa.
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Puc. 18. 3aBHCHMOCTb YPOBHSI CIIEKTPATIbHBIX COCTaBIIAIOLUIUX
TpalnelnenIanbHOro UMITyJbca ¢ napameTpamu t, =0,5 Mxc, Ty =0,1 MKC OT 4aCTOTBI

JlocTaTouHO HaIe)KHBIM KpUTEPHEM KauecTBa (PyHKIIMOHUPOBAHUS IPHEM-
HHKa, pabOTAOILEro B YCIOBHAX MOMeX, Hexomauux ot cocequux PJIC B rpyn-
MAPOBKE, SBIACTCS BENMYMHA 3aIIUTHOTO OTHOIICHHS, TO €CTh JOIMYCTHMOE
MPEBBIIICHHE IOMEXH HaJl ONPEACICHHBIM YPOBHEM CHUTHAJIBHOH YyBCTBUTEIb-
HOCTH, B YaCTHOCTH IIIyMOBOM.

PaccMOTpUM BO3MOXXHBIE CBSI3H YaCTOTHO-TEPPHUTOPHAIBHOTO pa3HOCA
PJIC.
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B kagectBe mpuMepa npHBeleHa TabJHlla pacyeToB YaCTOTHO-TEPPHTO-
pHanbHOTO pacnonoxeHus ycnosHbeIx MPJIC 1, 2, BXOAAIIMX B IPYIIHPOBKY.
B Tabmune npencrasnens! paznugnblie opueHranuu (b-b, b-®, ®-®) nuarpamMm
HamnpasneHHocTH ([{H) aHTeHH B OnmkHEH U nanbHell 30HaX B3aMMOACHCTBHA
JH, ycnoBHs pacnpoCTpaHeHH PaIHOBOIH Ha KOHKPETHBIX TPACCax € Y4EeTOM
3allMTHBIX OTHOIIEHWH, TaK KaK peajJbHO CYLIECTBYIOIIMH TpakT o0paboTKu
curaanoB (TOC) no-pa3HoMy ocnabiser pa3Hsle BUIBI CHTHAIOB (Tabm. 8).

B T1a06n. 8 mpunATH ciexyomue 0003HaYEeHUA:

up oy — PACCTOSIHHE TIPAMO# BHIMMOCTH MPJIC 1, 2 npu 3agaHHOH BBICOTE
B3auMoeicTBui hl, h2;

B, ® — 60koBoii nenectox JIH u ¢omx;

AF — pazsoc yactot Mexay MPJIC, 3anaBaeMblil 3aKa34uKOM.

IpencraBneHHbIe pacyeThl YTOYHAIOTCSA IJII Pa3IHYHBIX BUIOB CHTHAJIOB
H MeTofIoB ux obpaborku. Hampumep, cxxaTne pabodero curHana mo 4acToTe
CBOJHTCS K TOMY, 4TO B IIpoliecce NpHeMa ycTpaHsercs ¢a3oBas (4acTOTHas)
MOOyJIAUUs cUrHana. BeixomHo#t cursan nosropser ¢opmy (ormbaromnryro)
BXOJHOTO M HMMEET Y3KHMH CIIEKTP, COOTBETCTBYIOLUIMH HMMITYJIbCY OONBIION
mmarenbHocTH. OTHOIIEHHE «CHTHAJ/IIYM» Ha BBIXOJE IMPHEMHHKA UIS pabo-
4ero CHrHajua BO3pacTaeT, IIOCKOJBKY CIOXKEHHE IPOHCXOIHT 0 aMILIUTY.E,
a IOMeXa CKJIaJbIBaeTCsl 0 MOLIHOCTH.

Benuauns! ocnabneHnii CHrHAIOB Pa3IHYHOH CTPYKTYPHI B ONTHMANBHBIX
MIPHEMHHKaX HEKOTOPBIX CHTHAJIOB IPEICTaBIEHE! B Ta0I. 9.

B Tabn. 9 npuHATH cneayiomue 0003HAYCHHS:

AF_—»>bdexTuBHas MHUPHUHA CIIEKTPa IIOMEXH;

cn

AF,  — cymMapHas Tooca JOIUICPOBCKIX (QHIBTPOB;

F-T — (a3a CnoXHBIX CHTHIOB HenpepeiBHOro ®M-, ®KM-, UM-,
JIYM-curnana;

F — nmpuna criekTpa CHrHaia;

T — nIUTENBHOCTH CUTHAJIA,

M — mayka MMITyJIbCOB.

[MpumeHeHne AOMyCTUMBIX 3alIUTHBIX OTHOIIECHHI P OINPEAEIEHHH Ja-
CTOTHO-TEpPUTOPHANBHOrO0 paszHoca pa3nuyHbiXx PJIC no3Bomut ycTaHOBHTH
Oonee pannoOHANBLHBIE YaCTOTHO-TeppUTOpHanbHbIe pasMemenus PJIC B cocra-

B€ 3aJJaHHOM JIOKaJIBHOM IPyNIHPOBKYU.
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18. MNpoBeaeH1e OLIEHOYHbIX UCMbITAHWIA annapaTypsl Nepegatowwmx noctoe MPJ1C

18. NPOBEAEHUE OLIEHOYHbIX UCMbITAHWA ANMAPATYPbI
NEPEAAIOLLIMX MOCTOB MPJIC

HcnsiTaHua MPOBOAATCA HAa H30JHPOBAHHBIX YYacTKaX MECTHOCTH HWIIH
B 3KpaHHPOBAaHHBIX OOKcax Mo COrIacOBaHHOM mporpamme. B obmeM cimydae
3a/1a4ya OLIEHOYHBIX UCIIBITaHMI JOJDKHA PEIAThCS CO3AaHHEM CHCTEM JHAarHo-
CTHPOBaHHUA B BH/IE SKPaHUPOBAHHBIX KaOWH, BBIMOJHSIOIMX MEPeYeHb HOp-
MAaJIM30BaHHBIX H3MEPEHUi, WIH OPYyrHX KOHTPOJUPYEMBIX CPeACTB. B cBs3u
¢ GONBIINM KOJHYECTBOM H3MEPAEMBIX BEJIMYHH PYyYHbIE CPENCTBA TEXHHYE-
CKOH TMarHOCTHKH LIeNecO00pa3sHO 3aMEHHTh Ha aBTOMAaTH3HPOBAHHEIE, YTO
3HAYUTENLHO MOBBICHT MIPOHU3BOAUTENBHOCT IPOLIECCOB KOHTPOJIA, TEXHUYE-
CKHX 0OCIIeJOBaHHMH, YCTAHOBIEHHUI COOTBETCTBHA TPEOOBaHUAM IAPAMETPOB
OMC npuemo-nepenaronmx nmocros MPJIC.

IIprMepoM MOTYT CIIy)KHTh IEpedHCIEeHHbIe HXKe paboTHl MO OLEHKE
OMC paccmarpuBaemoii ycnoBHo# rpynmuposkn MPJIC. B mpennaraemom
nepedHe anTeHHO-pHeMHBIH moct MPJIC o603nayen xkak MPJIC.

1.Ouenxa OMC paspabareiBaeMeix MPJIC BKiIOYaeT aHATUTHYECKUH
pacger DMC cpeAcTB, pacroloKEeHHBIX Ha ITO3UIMH OJHOTO IOApa3JeiIeHHs,
B COCEJJHHX MOAPA3JENCHHAX U B COBMECTHBIX IPYIIUPOBKax (00X TeppH-
TOpHAJIHBIX paiiOHaXx).

Kommiexc pabor BKIIIo4aeT:

— PaccMOTpEHHE NPOTOKOJIOB MPENBAPHUTENbHBIX HCIBITAHUH 10 H3Mepe-

HHUSM TEXHHYECKHX xapakrepuctuk MPJIC;
— pa3paboTKy HCXOJHBIX NAHHBIX IUIS NMPOBENEHHSA PACUETHOH OLICHKH
OMC o TpeboBanusm T3;

— OLEHKY 3arpy3kd pabo4Mx IOJNOC YacTOT JEHCTBYIOIIMMHM B IPYIIIH-

poske MPJIC;
— OINpeleNeHUe MepedHs MOTCHIMANbHO HecoBMecTHMBIX POC  mis
MPIJIC, HaxoasmuXcs B TEPPUTOPHAIBHON 30HE IPYIITHPOBKH;

— pa3paboTKy THIOBBIX BapHaHTOB pa3MEIIEHH pPacCMaTpUBAEMOM
MPJIC B noxaibpHO# rpynmapoBKe i onenku OMC;

— ompeneneHHe AOMYCTHMOIO YaCTOTHO-TEPPUTOPHANBHOTO pa3HOca
WIHA YCTpaHEHHE MOTEHIMAIBHO HecoBMeCTUMBIX POC, pa3MeneHHbIx
B IPaHHIIaX COBMECTHOM JIOKAJIBHOM IPYIIIMPOBKH (OOILHX TEPPHTOPH-
aJbHBIX paiioHax).
Jlanee no Tpe6OBaHUIO 3aKa3YHKa MOTYT OBITH IPOBEICHBI:
— onenka OMC MPIJIC, pa3MmemnieHHbIX Ha MO3HIMH OINHOTO IOApa3ze-
JICHHS;

— onenka OMC MPJIC, pa3MelieHHBIX B COCEAHUX NOAPA3ICICHUAX;

— onenka OMC MPIJIC, pa3MenieHHBIX B COBMECTHBIX TIPYNNHMPOBKax
(oOLMX TepPPUTOPHANBHEIX PaiiOHAX).
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2. PaccMoTpeHHE HCXOAHBIX TEXHUYECKUX JAHHBIX UL IPOBEACHHUS HCIIBI-
TaHUM:

— mpoTokonoB wucnbiTanud MPJIC Ha coorBercTBHE TpebGOBaHH-

asm TOCT PB 52225, TOCT PB 52226-04, TOCT B 26536-85,
I'OCT PB 5801-001-200B, 'OCT B 25803-91;

— pa3paboTaHHOH pabodel KOHCTpYKTOpCcKO# nokyMmeHTauu (PK]I).

3. Bonee meransHas nposepka MPJIC B yactu BeimonHenus T3 mo SMC
BKJIIOYAET:

— npoBepKy 3anuimeHHocTH MPJIC ot HenpeHaMepeHHBIX PaIHONIOMEX
(HPII), co3naBaeMpix ogHoTHNHEIME PJIC, a Taxoke ApyrHMH MOTEHIH-
anbHO HecoBMecTHMBIMH POC, pasmeliaeMbsIMH B COBMECTHBIX IPyTI-
MTHPOBKAXx;

— OILICHKY BO3MOXXHOCTH MCKJIIOYEHHA WM ociabnenms BnusHus HPII,
CO3aBaCMBIX H3Iy4eHHsIMH paccMaTtpuBaemoro MPJIC mms npyrmx
POC, pasMemmaeMbIx B COBMECTHBIX IPYIITHPOBKAX;

— PaccMOTpPEHHE YCIOBHIl M PEXHMOB OJHOBPEMEHHON pabOTHI OXHO-
tuneelx MPJIC, pasMmeniaeMbIx Ha MO3HUIMHM OJHOTO MOAPAa3NEICHHSA,
B COCEIHHUX MOAPA3/EIeHUsAX, a TaKke yaaneHHbx POC apyrux Tunos
00IIero YacTOTHOrO AHana3oHa.

4. MeTroayKky HCTBITaHUH MPEAAraloT UCIONB30BaHHE TpeOOBaHUil cle-

IYIOIUX JOKYMEHTOB:

— OTT 1.1.3-1994 «CucreMbl 1 KOMILTEKCHI (00pa3Libl) paIHO3IeKTPOHHOM
TexHukd (POT). O6mue TpeOGOBaHUS 10 PaHOIIEKTPOHHOMN 3aIIUTE;

— OTT 1.2.3-2001 «CucreMsl 1 KOMILIEKCHI (00pas3Iibl) pagHo3JIeKTPOHHOM
texHukd (POT). Obume TpeGoBaHHSI K METOAaM TOCYZapCTBEHHBIX HC-
IIBITaHUH PagHOdIEKTPOHHBIX CPEACTB HA PAHO3NICKTPOHHYIO 3aILUTY»;

— I'OCT B 15.211-2001 «Ilopsimox pa3paboOTK{ IpOrpaMM W METOIHK
HCTIBITAHHUH OMBITHBIX 00pa3IoB H3AENHI» U Ip.

W3MeHeHHs U JONONHEHUS B METOIUKY MOTYT OBITH BHECEHHI IO COIJIa-
COBAHHIO C 3aKa3YyHMKOM NPH H3MEHEHHH YCJIOBHH pabOTHI WM pa3MelCHHs
MPIJIC B npenmosnaraeMoil rpyIIupoBKe, CO3NaHHON I MPOBEICHHS HCIIBI-
TaHUH B YCIOBHAX, OTIHYAIOIMXCSA OT THIOBBIX WIH YCTAaHOBIEHHBIX B T3.

B cocraB HcnbiTaHHH MOTYT BXOAUTH Pa3IHYHbIE TEXHHYECKHE M Opra-
HHU3anHoHHBIE Mephl 1o 3ammre MPJIC oT HempeaHaMepeHHBIX pagHoIIOMeX,
co3naBaeMbIx oqHoTHIHBIME PJIC, a Taloke NpYrUMM NOTEHIHAILHO HECOBMe-
ctumbiMu POC, pa3MeniaeMbIMH B COBMECTHBIX IPYNIIHPOBKaX (00X TeppH-
TOpPHANBHBIX PaHOHAX).

5. TexHu4ecKHe X OpraHU3allMOHHbIE pabOThI, HAIIPABICHHEIC HA YMEHBbIIIe-
HHE BJIMSHHA IIOMEXOBBIX M3IYYEHHH OT JPYTHX PaAHOIEKTPOHHBIX CPEICTB,
pa3MeIaeMbIX B COBMECTHBIX TIpPYNNHPOBKax (OOIIMX TeppUTOPHANBHBIX
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paiioHax), 0coOeHHO pabOTarOIUX B COBNANAIOIINX U CMEXHBIX IOJOCAX 4a-
CTOT, BKJIIOYAIOIHeE B ceOs yUeT:

— IepeyHs NOTeHIHAIbHO HecoBMecTUMBIX MPJIC;

— yciuoBuii obecneyeruss OMC npu oqHOBpeMEHHOH pabote:

a) omHotunHbIXx MPJIC, pa3MeniaeMpix Ha MO3MLHH OOHOTO MOApasfc-

JICHUSA;

6) ogaoTunHbix MPJIC, pa3MmelniaeMbix B COCEIHHMX NMOIPa3AcICHUIX Ha

3aaHHOM yJaJIeHHH;

B) POC npyrux THmoB oOLIEro 4aCTOTHOTO NHANa3OHa, YNAJNCHHBIX OT

MPJIC Ha rpaHMIly JIOKaJbHOW IPYNIIUPOBKH.

6. TpebyeMplif 4acTOTHBIH pa3HOC Afrp, IPU KOTOpOM obecrneunBaeTcs
OMC paccmarpuBaemsix MPJIC, ompexnensiercs UcXos U3 HOPM 4acTOTHO-
TEpPUTOPHAILHOrO pa3Hoca 1A JBYX cilydaeB (a, 6) B COOTBETCTBHH C BhIpa-
KEHUEM

a)AP=Pn(AfTP)—P0= 0 | mpu R — const,

rae A pr — YaCTOTHEIH pa3sHoc paccMaTpuBaeMbix POC;

AP — ipeBHIIEHHE IOMEXH P HaJl JOIYCTHMBIM yPOBHEM IIOPOrOBOH YyB-
CTBUTENLHOCTH P;

R — paccrosHue.

TpebyeMblii TEeppUTOPHATBHEIN pa3HOC RTP, IIPU KOTOpOM oOecreyrBacTcs
OMC MPJIC, npu 3amanHoM oTHONIeHNH AP onpeaenseTcs BHPakeHHEM

6) AP=P (R_)-P,=0|npu Af- const,

rae R,p — TpeOyeMbli TEpPUTOPHAIBHBIH pa3HoOC.
3amaHHbIi 3aka3unKoM KpuTepui obecnieyenns OMC POC P onpenens-
€TCSl BRIPRXKEHHEM

Pn s Pnon *

IIpu BBHIMOMHEHHH YKa3aHHOTO COOTHomeHHs DMC oneHHMBaeMo# Iaphl
POC cunraercs obecrniedeHHOM.

7.T1peBbilIcHHe MOLIHOCTH TOMEXH Hal YpoBHeM P -~ ompejensercs
BBIPAKCHHEM

AP=P —P__ b,

aon
WM aOCOTIOTHBIM 3HaYECHHEM
AP=P P, 1P,

e P, — noporosas 4yBCTBUTENBHOCTh IPUEMHHKA.
IIpu cornmacoBanuM 3Ha4Y€HHE AOMYCTUMOTO yPOBHS IOMeX P MOXeT
COCTaBIATH
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P n=Pn—K3’

P2y

rae P — moporoBas 9yBCTBUTEIBHOCT IPUEMHHKA,

K, — corniacoBaHHOE € 3aKa3YMKOM 3aIMTHOE OTHOIIECHHE «CHIHAJL/TIOME-
Xa», BBEICHHOE IJI1 OCHOBHBIX BHUIOB CHUTHAJIOB U IIapaMeTPOB HeNpeaHaMe-
peHHbIX ToMex st gaHoro MPJIC.

IMpumenurensHo x POC, mucnonupyromuxcs Ha nosuauu MPJIC, kom-
IUTEKCHBIH KpuTepuii obecnieuenus IMC ais napst POC B gy3npHON cHTyanuu
onpenesnsaeTcs BRpPaKeHUEM

Pﬂ(png(—oxn) < Po

Pﬂgo;—nxn) < Po + Dz, P"(pni—m(n) < Po + Dza

P(oyl—sn) < Po + Dv P(mH;JI) < Po + Dl’

np BX np BX

rre [IU, OU — mo6o4HOE HWiIM OCHOBHOE H3ITy4CHHE;
TIKII, OKII — mo®o4HbIii M OCHOBHO# KaHaJl TIpUEMa;

(OH-TIKIT) (TTH-OKIT) (TIH-TIKIT)
Pn'pnx > R1pnx > Pnpnx

— MOIITHOCTH Pn, Cco31aBacMbIC OCHOBHBIM

WM T0O0YHBIM H3iTydeHHEeM nepBoii POC o ocHOBHOMY U TOOOYHBIM KaHaJIaM
IpHeMa Ha BxoJie MpueMHuKa BTopoii POC;

plou-B1) - p(u-51)

wax > Ppw . — MommHocTH P, cosgasaembie OU (ITH) nepsoit POC,

6JI0KUpYyIOIHEe BXOIHBIC JMEMEHTH BBICOKOYACTOTHOTO TpakTa IpHEeMHHKa
BTOpOii POC;

P, — moporosas 4yBCTBUTENILHOCTS PafMONIPUEMHOrO ycTpokcTea POC;

D, — nuHaMHYeCKUH TMana3oH 10 6J0KMPOBaHKIO BX0Ja IPHEMHNKA, 15;

D, — nuHamMudecKuil AMana3oH no no6o4HbIM KaHauaM npuema, 1b.

ITo pesynpTaTaM OICHOYHBIX HCIBITAHMH KOPPEKTHPYIOTCS HPOTOKOJBI
HU3MEPEHUH TEXHUYECKHX NapaMeTpoB U Npotokoisl o OMC. B amnaparypy
BHOCSTCS COOTBETCTBYIOLIHE U3MEHEHMs Ui HOCTIXEHHs Tpebyemoit OMC
MPIJIC.

ITpu 3TOM NMPHMEHSAIOTCS TEXHUYECKHE U OpPraHU3allMOHHBIC MEPHI 110 3a-
mute MPJIC oT HenmpexHaMepeHHBIX IIOMEX, KOTOPHIE CO3NAIOTCS OXHOTHII-
HeiMu PJIC, a Taioke moTeHmuanbHO HecoBMecTHMBIMU POC, pasmemaeMsiMu
B COBMECTHBIX IpYIITHUPOBKaX (OOLIMX TEPPUTOPUAIBHBIX paOHaX), H JPYTHMHU
PanuoO3ICKTPOHHBIMU CPEICTBaMM, pabOTalONMMHU B COBNAJAIOIINX U CMEX-
HBIX II0JIOCAaX 4acToT, a Takke POC npyrux 4acTOTHBIX IHaNa3oHOB IpH 3a-
JAHHOM PacCTOSHUM Mexay HuMH. IIpu HeBo3MoxHOCTH caMo3amuTsl MPJIC
pemaeTcs BOonpoc 06 ux yxaneHHH U3 COCTaBa IpyIITHPOBKH.

PopMuUpyYIOTCS IEPEYHH NOTECHIMAILHO HecoBMecTUMBIX POC, koTopsie
cBogiaTcs B Tabm. 10.
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18. MposeneH1e OLIEHOYHbIX UCTbITaHUIA annapaTypbl Nepefatowmx noctos MP/IC

Tabnunua 10
IToTeHmuaIbLHO HecoBMecTHMBIE POC

Kanansl HCTOYHHKOB

Ne Hamaenosatme Tun POC | Bun n3nmysenns POC omex MPJIC

wn|  (mmbp) PAC

Jlanee paccMaTpuUBalOTCS BO3MOXKHBIE YHCIIOBBIC 3HAYCHHS YaCTOTHOTO
¥ TepputopranbHoro pasHoca MPJIC ¢ oxHotunseiMu PJIC n npyrumu noreH-
[MaJIbHO HecoBMecTUMBIMU POC, pasMeniaeMbIMH Ha OJHOM ITO3UIIMH, a TAKXKe
B COBMECTHBIX I'PYIIHPOBKax (OOLIMX TEPPUTOPHANBHBIX paiioHax). Hopmel
9aCTOTHOTO Pa3HOCa YKa3hIBAIOT B IPHIOKECHUH K IPOTOKOJY HCIIBITAHHH.

B utore dopmupyrorcs ycnopus obecnedenuss IMC MPJIC Ha mo3unum,
COCEJHUX IO3HIHAX, 8 TAKKE B COBMECTHBIX IPpyNIHUPOBKax (OOLIMX TeppHTO-
pHAIBLHBIX pafOHaXx).

Hanpumep, ycioBus obecnedenus OMC wuzpenus MPJIC Ha mo3uumu
npeyiaraercsa opopMUTH B Buae Tabu. 11.

Tabmina 11
Ycnosns obecnieyennss IMC MPJIC

Yposens HPII AP

s ! Dlps D2y 1B

BapuanTet B3anmHas
MIudp POC| wyacToTHOrOo |OpHEeHTALMA
B3aUMOJICHCTBHSA JHA

Paccrosnue mexny POC, M

MPJIC-1

MPJIC-n

B03MOXHBI BapHaHTBI YaCTOTHOTO B3aHMOJICHCTBHS AHAarpaMM HalpaB-
nexHoctH aHteHH: (OU — OKII), (2I' — OKII), (3T — OKII), (OU — IIKII),
(O - BJI), roe 2T, 3T" — rapmonuku rerepoauHos, OKII, IIKIT — ocHOBHO#
¥ NOOOYHBIH KaHAIBI IpUEMa.

Bo3smosxHb! BapuanTs! B3auMHoO# opuernTtanuu JJHA POC: (O xB), (b % B),
(bx®@), (@ xB), (D x D), rae O, b, ® — ocHOBHO#, 60KOBOI TENIECTKH U HOHO-
Boe u3ny4yenue MPJIC.

AmHanornyHas Tabnuna MoXeT OBITH 0(OpMIIEHA I YCIIOBHH obecriede-
Husg OMC MPJIC, pacnosaraiomuxcs ¥ Ha IPHICTalOMIX TO3UIHAX.

ITo 3aBepiIcHNH BCEro KOMIUIEKCA NEPEYHCICHHBIX PaOOT MPOU3BOIATCS
06paboTKa, aHaJN3 U OLIEHKA PE3yIbTaTOB HCIBITAHUH.

Ha ocHOBaHMHM aHaiW3a NMPUHATHIX TEXHUYECKUX Mep mo 3amute MPJIC
OT HENpeIHAMEPEHHBIX PaJHONOMEX, KOTOPHIE CO3JAIOTC OXHOTHUITHBIMH
WM JPYTHMH NOTCHIHAIbHO HecoBMecTUMbIMU POC, pa3MemniaeMbIMU B CO-
BMECTHBIX JIOKATBHBIX I'PYNIHPOBKAX (OOLIMX TEPPUTOPHANBHBIX paifoHax),
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Ouyepku 06 3NEKTPOMarHUTHOM COBMECTUMOCTY U noMexo3alumileHHocTu CBY-npueMHnkos PJIC

U OpraHU3alMOHHBIX MEpP IO HUCKIIOYCHHUIO MOMEX, CO3JaBacMBIX COCEIHH-
MH PafiMOMIEKTPOHHBIMU CPEACTBAaMHU, ONIPEACIAIOTCS YCIOBHSA oOecIedeHHs
OMC u nenaercs BeiBox o coorBercTBUM MPJIC tpeboBanusam TT3 3aka3uu-
Ka, 00ECTICUYNBAIOMHM YaCTOTHO-TEPPUTOPHAILHOE pPa3MELICHHE B JIOKATHHOM

TPYTITHPOBKE.

19. HEKOTOPbIE ®OPMYVYJibl V1A PABOTbI C 3MC/3MU

Tabmuma 12
DopmMmyJibl Jas pacyera DMC/IMHU

HaunmeHoBaHHe I'ayccoBa cucTema CH

F=‘I|'2qz F= 1 49

3akoH Kynona
r 4ne, r

JJIEKTPHYECKOTO IT0JIA E=

HanpsbkennocTs F
TOYEIHOTO 3apsaa q

HanpsokerHocTh oA E 1
TOYEYHOTO 3apaaa 4me,

HanpssxennocTs noss o
BOJIM3H OBEPXHOCTH E =4noc E=—
HPOBOJHHMKA €

TTOTOK HANPKEHHOCTH
3NEKTPHYECKOTO NOJIA o, =ES
Yepe3 IOBEPXHOCTH

Teopema I'aycca @, =4ng o, =1

TTorenuuan o= ﬁ
3NEKTPHYECKOr0 MO q

ITorenunan nmomus
TOYEYHOTO 3apsa

~
—_
Q

CBA3b MEXIY
HaNpsDKEHHOCTHIO E= ﬂ
H TOTEHIHAIOM !

3NIEKTPHIECKOro 3apAaa
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19. Hekotopbie ¢opmynbl anA pabotsl ¢ IMC/3MU

IMpoxomxkenue Tabmuist 12

HanmenoBanue I'ayccoBa cucTeMa CH

EMkocTs c=4

U
EmxocTs miockoro €-s €E€-S
KOHZEHCaTopa =— c=-=
C JIU3JIEKTPHKOM 4na a
OHeprus CHCTEMBI 1
3apA70B W, 5 Z 9,0;

1

OHeprus KOHIeHcaTopa W, = EC U
IL10THOCTE 3HEPTHU W= E_2 W= g E’
3JIEKTPHYECKOTO MOJIA 87 ° 2
Cuia Toka = ﬁ

dt
3akon xoyns — Jlenna Q=I"-R-t
WHaykuus MarHETHOTO B= 12 M1
TOJIA IPSIMOTO TOKa r B= ar
Wngyknyus MarHUTHOroO 1 2nl M.I
I0JI51 B LIEHTpPE KPYTOBOTO B=— " B=—"2
TOKa C r 2-R
Huayxuus mons _4n -
B COJICHOHIE B= C nl D =Ml
3akoH AMnepa F =—1IBsina
IToTok MarHuTHOIH _
HHIYKIHH Dy = Z B,AS
3aKOH 3NIEKTPOMAarHUTHOM O = 1 do o =— deo
HHAYKUAH CC odt ’ dt
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OuepKu 06 INEKTPOMarHUTHOM COBMECTUMOCTY U NoMexo3alumiLieHHocTu CBY-npuemnmnkos PJIC

OxoHuanue Tabuuns! 12

HaunMeHOBaHHe I'ayccoBa cucrema chn
1

VIHOYKTHBHOCTH o= ELI d=LI
MHpykTHBHOCTH _ 2 _ 2
coneHoa L=4nnV L=MnV
MaruuTHas HEprus ToKa 1 LI? LI
(3Heprusi MarHUTHOTO W,=—— W,=—
nons) c: 2 2

B’ B’
ITnoTHOCTH 3HEPrUH ® == ® =
MAarHUTHOTIO MOJIA Y 8% Y2 M,

B Ta6u1. 12 npuHATHI cneayomyie 0603HaYeHHUA:

0 — 3apsj, CO3MAIOIIHI 3NEKTPUIECKOE OJIC;

¥ — PacCTOSIHHE MEXAY 3apsaaMu;

&, — JNEKTPHYECKas MOCTOAHHAS, &, = 8,855:107'% D/m;
F —cuna;

F
E- HaNpsHKCHHOCTH, CHJIOBAsA XapaKTCPUCTHKA ITOJIA, E= 7,

A
¢ — HOTeHIHAN, Q¢ = —;

d

A — paborta, cuia mos;

U — pa3HOCTb IOTECHIMANOB;

G — IIOBEPXHOCTHAS IJIOTHOCTH 3aps/IOB;

W — sneprus;

B — yHAyKIWsA MATHATHOTO NOJIS IPSIMOTO TOKA,
I— cuna Toka;

L — iHRyKTHBHOCTb COJICHOU/A,

C — eMKOCTh KOHIEHCATOPA C JUIIEKTPUKOM;

d — paccTosiHNE MEeXIy IUIACTHHAMHU KOHJEHCATOPa;
| — nyvHA eHCTBHA MO B KOHAEHCATOPE;

V — noreHmuan,

S — momans;

¢ — eQvHUIA ToYeqHoro 3apsiaa B CU;

R — conpoTuBieHNe y4acTKa EnH IPOBOJHUKA.
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20. 3aKnioveHne

20. 3AKJIIOYEHUE

Iockoneky MPJIC 06pa3yroT j1okajdbHbI€ TPYNIHUPOBKH, KaXKAas Pagyo-
JIOKAMOHHAsl CTAaHIUS JNOJDKHA HaXOOUTHCS B ONPEIENCHHBIX IpaHHIAX yKa-
3aHHOH 30HBl U MMETh YTBEPXKACHHBIC HOPMBI YaCTOTHO-TEPPUTOPHAIBHOTO
pacmpeneneHus CpeICcTB BHYTPH HCIONB3yeMoro mpocrpancrBa. C yderoM
TaKTHKU TIPUMCHEHHS CPEICTB BHYTPH JIOKAJIHHOMH 30HBI ONPENeNIOTCA HE0O-
XOZUMBIE ITapaMeTPhI 3alIUThI pa3MeI[aeMbIX CPEICTB. AHAIN3 BCEH CHCTEMBI
C TOYKH 3PEHHS ICKTPOMArHUTHOM 3aIUTHl BXOAAIIMX B HEE YCTPOHCTB MO-
KeT OBITH 3aBEpIICH COIMIACOBAaHHBIMH C 3aKa34HKOM paboTaMu.

Jns ycnemHoro BBIOIHEHHS 3aad, mocTaBieHHbIX nepen MPJIC, xpo-
M€ PacCMOTPEHHBIX BompocoB OMC, momkHBI obecnednBaThCs HEOOXOAH-
Mble (YHKIMOHATBHO-TEXHUYECKUE XapaKTEPHCTHKH, HaJEKHOCTb, BECOBBHIC
JaHHbIE, ONTHMALHOE COOTHOLICHHEe o0beMa M rabapuToB, JIEKTpOrepMe-
THYHOCTS, OTPENCICHHAs CTONMOCTB, TApaHTHUHHBINH CPOK CITyKOBI U T. X. KoM-
wiekc TpedoBanuii kK MPJIC u HeoOxomumbli Habop XapakTEpUCTHK HOJDKHBI
OBITH COracoBaHbI 3aKa3YHKOM U Pa3paboTIHKOM.
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