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2420-536243EA/071
YCTPOMCTBO SJIEKTPOMATHUTHOM TEJEME TPUN

[IEPEKPECTHAA CCHJIKA HA POILOCTBEHHHE 3AABKU

[1] ITo HacTodAleN 3aaBKeE UCHpallBaeTCs OPUOPUTET
NnpelBapUTeJIbLHOM INaTeHTHOM sadpku CIA N 61/919,585, nomanHoM 20
nexabpsa 2013 1.; OpeOBapUTeJILHOM I[aTeHTHOM 3agBku CIA N
62/066,337, nomaHHou 20 oxkTabps 2014 1. npenBapuTesIbHOM
naTedHTHOM SagBkm CIA N 62/056,166, nomaHHOM 26 ceHTabps 2014
T'., CcoIepXaHHMe KaxXIOoM M3 KOTOPHX BKIIOUEHO B HOaHHOe OIMCaHue B
IopAlKe CCHJIKM. HacTodmas 3afdBKa TakKXe CBs3aHa C 3asgBKaMmiy,
IepeuncJIeHHEMY B HWXeNpPpMBEIEeHHOM Tabjulle 2, CoOepXaHMe KaxXIon
M3 KOTOPHX IIOJHOCTBI BKJIOUEHO B »aHHOe ONMCaHue B I[OpPAIKe
CCEUIKM .

OBJIACTH TEXHUKM, K KOTOPOM OTHOCUTCSA M30BPETEHNE

[2] HacTodmee wm300peTeHMe OTHOCUTCH K pasBellKe Ha HedTb U
Ta3 M TeoTepMajlbHEHEe U IOpyTMe TeoJIoTMUeCKMe pecypcCH U, B
YAaCTHOCTHM, K YCTPOMCTBaM, CHCTeMaM CKBaXMHHOM BJIeKTPOMaTlHUTHOMN
TeJIeMeTpUM U crocobaM MX MCIIOJIb30BaHUA.

YPOBEHE TEXHMKU

[3] Ilpm ocymecTBJIEHUM pa3BelOKM Ha HedTb M I'a3, HeOoOXOOMMO
npoBypMBaThL CTBOJI CKBaXmuHB B 3eMIo. XoTa OypeHHMe CTBOJA
CKBaXMVHEL I[IO3BOJIAET MHIMBUAOYAJILHEM NPellIpMHUMATEJIAM M KOMIIaHMAM
OlLleHVBAThH IO 3EeMHEE MaTeprabl u MBBJIEKATH xeJlaeMele

YIUIEBOOOPOOE, MOI'YT BO3HMKATE pa3JIMUHEIE HpO@ﬂeMH.

[4] Hampumep, oOMEeU3BEeCTHO, uUTO "JerKoU3BJIeKaeMasd HedTr”, B
11eJIOM, 3aKoHuUMJach. B HacTofdlee BpeMda pasBelka TpedyeT BeCTH
IIOMCK Ha OoJbpImMxX IJIyOMHax, uUeM KoIga-Jmudbo Ipexne. 3To TpedyeT

OypUTEL BCe TUIyOxe u T1IyOxe, u, TakuM oBpasoM, B CYPOBEHX

VCJIOBMAX, HaIpUMep, C TeMIepaTypaMu B IOpelejax oT 200°C mo 300°C
VIV BHIIE . B oBmeM ciaydyae, COBPEMEHHASA amnrnapaTypa He
npucrnocobjieHa Jid paboTH B TaKMX YCIOBMAX M OTKaXeT 3aloJiT'o IO
TOT'O, KaK BHEMHAS TeMlIepaTypa HOOCTUIHET BTOTI'O IOualla30Ha.

[5] Tlo Mepe YCJHIOXHEHMS CKBaXMHHOM allapaTyph 2Ta OopobdjeMa
ycyryoJsdercd. TaxumMm oBpasoM, 1o Mepe YCOBEPIWEeHCTBOBAHNUA

TeXHOJIOTUM, Ppas3Belka TpedyeT MCIOJL30BaHMA OOJIBIIETO KOJMUEeCTBAa



anmnapaType, uYeM KoTma-Jubo Opexnae. Ee MCHOJbL30BaHMe OPUBOIUT K
YBeJIMUeHMID I[IoTpebJgeMOoM MOIHOCTM B CKBaxuHe. Kpome ToOTo, UeM
foJiblle MOOCTYIIHO CKBAaXMHHOM allapaTypH, TeMm Oo0Jiblle MI'HOBEeHHAad
(MM  uMnOyJbcHad WIM TIIMKOBas) TpebyeMasd MOMHOCTL. HamopuMmep,
omnpenejieHHas CKBaXVHHAaA anmnapaTrypa nMeeT BO3BMOXHOCTDb
MCIIOJIb30BATE CYMEeCTBYKINMY CKBAXMHHEIM MCTOUHMK  MOMHOCTU  IIPU
SKCIUIyaTaluM B II€PBOM pPeXxume, HalpuMep, B OeXyPHOM pPexmuMmMe, HO
Tped®yeT  BHCOKOM  UMIIYJILCHOM  MOIHOCTH, KOTOPYD CylIeCTBYyI/e
VUCTOUHMKM MOIMHOCTM HECIIOCOOHH pPa3BMBaTL, BO BTOPOM pPexXmuMe
pPad®oTH, HaOpuMep, pexuMe cdopa ITaHHHX MM IIepelaul.

[6] K coxajleHMIO, MHOTME MU3BEeCTHHE CKBaXMVHHLHE MCTOUHUKU
MOIIHOCTM MMeT CYIeCTBeHHEe HeldOoCTaTKM. HanopuMmep, pPas3JIMUHbEe
TUIIEL BaTapeen IepeplreBamnT TIOJIHEIM oTKas opu [IOBLIMEHHOM
TeMIlepaType, 4YToO, TakKuM oBpa3oM, MOXeT IIOBpPeXIaTh allapaTypy.
COOTBETCTBME BHCOKOM MI'HOBEHHOV (MJIM IIMKOBOM WJIM MMIIYJIECHON)
IoTpe®HOM MOIMHOCTM OlIpelelJIeHHOW CKBaXMHHOM allapaType Tpedyer
BaTapel BHICOKOTO IIOKal3aTelid, KOTOophe OOBUHO uMelT O0o0Jiee HU3KYI
eMKOCTEL, uYeM OaTaper HM3KOTO MIM CpeIHeT'o IIoKa3aTejis U B
foJiblle CTeleHM I[IOIOBEPXEeHH  IIOJIHOMY OTKal3y IIPpM  I[IOBBIIEHHHX
TeMrlepaTypax. [ONOJHUTEeJIbHO, ©OaTapeu, MCIOJb3yeMee B HacCToflee
BpeMsa B CKBaXMHHBX [IPUMEHeHMAX OOBUHO He IOONYyCKAalnT NOO3apaOKU U
MOTyT OBTH BecCbMa noporu. Korma OaTapesa TpebOyeT 3aMeHH,
HalprMep, BCJEOCTBME OoTKasa WIM pas3psana, OYypoBHe pPadoTH HYXHO
OCTaHaBRJMBAaTL, ToI'a kKak OypujibHas KOJIOHHA, OOBUYHO THCIUU
JMHEeMHHX QYyTOB, M3BJIEKAeTCHa M3 CKBAXMHLE IJIS IIOJYUYEeHUS OOCTyIa K
BaTapesM ¥ JmoboM almnapaType, KoTopasd Takxe MoOxXeT TpeboBaTh
3aMeHH. 9Ta olepalusa ABJIAeTCA BPEeMA3aTPAaTHOM UM IOPOTOCTOdmelN, U
IIOTEeHUIMAaJLHO OIIacHOM.

[7] OpyTuM  OOCTYIIHEIM B HacToAmee BpeMsa CKBaXMHHEM
VMCTOUHMKOM MOIMHOCTKY HABJIAEeTCSA CKBaXWMHHEM TIeHepaTop, HalIpuUMep,
TYPOUHHEM TeHepaTop. CKBaXMHHEIE TeHepaToph MOTYT He CcTpalaThb
TeMnu xe TeMIepaTypPHEMA OoTpaHUYeHMAMHA, UuTo u OOCTYIIHEIE
TexXHOJIOTUM CKBaXuMHHOM ©OaTapeM, HO CKBaXMHHBEE BJeKTpUuuecKue
TeHepaTOpPH ABJIAITCSA BecbMa CJIOXHEIMM u OOPOTOCTO AMUMM
YCTPOMCTBAaMHA . Hanpumep, OOBIUHEIN CKBaXVHHEM TeHepaTop c

TypBuHHOM, paboTalumey IIpX  BHCOKOM  TeMIepaType ¥  BHCOKOM



OaBJIeHMM, IOOJDKeH BHIEPXMBATE TeMIepaTypu oT 200°C mo 300°C,
OaBJIEHMS B THCASYM OYHTOB Ha KBaIpaTHHRIM moiM (psi), yIapHee u
BUOPAILIMOHHEE CUMJIEL OO HECKOJIBKMX COTeH ¢, ¥ BO3IOeNCTBUEe
KOPPOIUPYIRIINX XMMMKATOB, IMIPUCYTCTBYKRIMX B OYPOBOM pacTBOpe.
TakuM 0B0pa30M, CKBaXMHHBE TeHepaTopn OOHYHO IIOCTPOEHH U3
OOPOTOCTOAMMX, BEICOKOTEXHOJIO TUUHEIX MaTepraJioB, aHaJIO TUYUHEBIX
IPUCYTCTBYRIMM B IOPOTOCTOANMX PEaKTUMBHLX OBUTATEJAX MU IPYIUX
Ta30BHIX TypOMHax. B OTHOmMEHUM 3JIeKTPUUECKUX XapaKTepucTHUK,
CKBaXMHHEIM TeHepaTopaM IIPUCYIIM Te Xe OoTIpaHMUYeHMrd, UTo U
BaTapesaM, IIOCKOJILKY OHM He CHOCOOHH BHIAaBaTh MWMIIYJILCH CTOJb
BEICOKOM MOIHOCTH, UTOOH YIOOBJIETBOPSATE TpeBOoBaHUIM
MHOTOUMCJIEHHONM CKBaXMHHOM allapaTypH.

[8] MHCTPYMEHTH SJIEKTPOMATHMTHOM ("OM") TejleMeTpuM SBJISIOTCA
IpUMEepOM KJjlacCa CKBaXMHHOM amnapaTypH C  BHCOKOM TpedyeMol
MOMHOCTRIO, B UYaCTHOCTM, TpedOoBaHMAM K MMIYJILCHOM MOMHOCTHM. 3SM
TeJleMeTpUd IIpelycMaTpUBaeT Iepemauy MHOOpMaALMM O I[IOHO3EMHEX
YVCJIOBMAX Ha [IOBEPXHOCTL C MCIOJb30BaHMeM 5M cUTHajla, B OTJIUUKUE
oT TumpoumMmnyJbcHoum ("IM’) TejemeTpuu, B KOTOPOM MHOOPMAILMA
nepengaeTcsa OYTeM MeXaHMUeCKOTO M3MeHeHMS IaBJieHud OYPOBOTO

pacTBOpa B CTBOJIe CKBaXuMHE. OM TejeMeTpusa OOHUHO MMeeT OoJee

BEICOKYID CKOPOCTB IlepellauM NaHHBX (MM OUTOBYK CKOPOCTE) (OKOJIO
10 o6uroB B cekyunmy ("6ur/c")), uem IU TejemMeTpus (okojo 1-4
éut/c). Kpome Toro, IU TejleMeTpusd He INIPUIOOHA OJS MHOTUX

CJIOXHEIX OYpOBEX paboT, HalpuMep, HalpaBJIEHHOTO OYypeHUd WK
OypeHUA npu IIOHWXEHHOM ITUIPOCTaATUUECKOM OaBJIeHUN, roe
TeJleMeTpuda OM Tpebyerca. IllosToMy 3SM TejleMeTpMd HeoOXoOoMMa WIIM
XeJjlaTeJIbHa BO MHOIMX OYPOBEX padoTax. VHTEHCUBHOCTL CHUIHajla oM
TeJIeMeTPUM  HEeIIOCPEeNCTBEHHO CBA3aHa C  MOINHOCTBKR  — DoJiee
VMHTEHCHUBHHIM, toJee MOIIHEIM CUTHAJ M TeJIeMe TPpUM MOXeET
pacompocTpaHATbECA Ha  0OoJibllee paccTodHMEe U/MUIM  MMeTh  foJiee
BEICOKYIO OUTOBYIO CKOPOCTh. Hanpumep, MHOTHE TPaOULMOHHEE
VHCTPYMEeHTH OM TeJIeMeTpMUM He MOTYyT padoTaThb Ha IIyOMHaxX CBEHIIE
HECKOJIbKUX THIC AU pyTos, [IOCKOJIbKY 3aTyxXaHue cuIrHajJa
IPeNdTCTBYeT peruMcTpalumMy CUT'Hajla Ha Ha3eMHOM IpHMeMHMKe. Kpowme

TOT'O, MHOTUEe TPaIMIVMOHHEIE VMHCTPYMEHTEI SM TeJieMeTprn MMenT



OT'paHMUYeHrd 10 20PeKTUBHOCTH, KOTOpPEE MNpPensaTCTBYIT UM B
nocTaBke OM cHTI'HaJla BHCOKOMW MOIHOCTH.

[9] Taxkum oBOpaz3oM, HeOoOXOIMMO YCTPOMCTBO O3M TeJleMeTpUn
BEICOKOM  MOWHOCTM, KOTOpOe CHOCOOHO 50bekTUMBHO Oo0eclIeunBaTh
CUTHAJIEL OM TeJIeMeTPMM BHCOKOM MOMHOCTM B CKBaXMHHOM cpelle, TIe
TeMIIepaTYyPHEM »OMalaz30H OT TeMIepaTyp BHEMHelV OKpyXallel Ccpens
0o okoJyio 200°C mim BHIIE, BIJIOTL IO OkoJio 300°C.

CYIIHOCTE M3OBPETEHUVA

[10] B OOHOM aclleKTe, PAaCKPHTO YCTPOMCTBO SJIEKTPOMAaTHUTHOM
(5M) TeJieMeTpun, BRJIDUaKIlee B cebd cxemMy OM TeJeMeTpuu,
CriocoOHYID IIepeldaBaTb UMIYJLCHEM CcUTHaJ OM TeJleMeTpPUMM BHECOKOM
MOIHOCTHM, IIpUYeM CHUTHaJl OM TeJleMeTPMM BHCOKOM MOMHOCTM KMeeT
IMKOBYK MM CPEeIHKK MMIIYJIBECHYK MOIHOCTBE OT OKoJIO 20 BT O OKOJIO
2000 BT.

[11] B I»Opyr'OM acleKTe, PacCKPHT Ha3eMHHY [IPUEMHMUK IIJIg
opueMa TeJIeMeTPpMUeCcKoT'0 CUTHaJla OT CKBaXMHHOTO YCTPOMCTBAa
SJIEKTPOMATHUTHOM  TeJleMeTpuH, opuueM TeJleMeTpUUeCcKUM  CUTHAaJ
[epenaeTcsa UYepes B3BeMJIlw Ha IIpPpMeMHMK. B HeKOTOpPHX BapMaHTax
OCYIIECTRBJIEHNA, IIPUMEMHUK BKJIUaeT B cebOda: IIPUEMHYID aHTEHHY,
BKJIOUAKIYID B cCceba IMIepBHM BJIEKTPOI ¥ BTOPOM BJIEeKTPOIH, IpUUYeM
opreMHas aHTeHHa BHIIOJIHEHA C BOB3MOXHOCTB OQOpPMMPOBAHMA TOKa
QHTEHHOTO CHUITHajla ¥ HalpaXeHMsSI aHTeHHOT'O CUuIHajJla B OTBeT Ha
TeJIeMeTPUUeCKUY CUTHaJl; IeTeKTOpP, BHIIOJHEHHHM C BO3MOXHOCTLIO
perucTpaluu, II0 MeHblleld Mepe, OIHOTO M3 TOKa aHTeHHOTO CHuTHAaJa
M  HaOpSXeHMs aHTeHHOT'O CHuI'Hajla;, ¥ OeKoIep, BHIIOJHEHHHM C
BO3MOXHOCTEIO OeKOOUPOBaHUS OaHHHX, 3aKOOUPOBAHHEIX Ha
TeJIeMeTPUUeCKOM CUTHaJle C OUTOBOM CKOPOCTLI, II0 MeHbIleM Mepe, 1
6UT B CeKyHOy (6MT/C) Ha OCHOBaAHMM 3apelMCTPMPOBAHHOTO ToOKa
AHTEHHOTO CUTHaJla MM HalpsSXeHMS aHTeHHOT'O CHuI'HaJa.

[12] B OpyTOM acriekTe, PaCKpPHT crioco® nprueMa
TeJIEMETPUYECKOTO CUTHaJa oT CKBaX/MHHOTO YCTPOMCTBA
SJIEKTPOMATHUTHOM TeJIeMeTpuM, IIpMUeM CcIocof BkJIoUaeT B cebsa:
BHIOOP Ha3eMHOT'O IIPMEMHMKAa OIMCAaHHOT'O 3IOechk TuUlla; I[IpUMeM OT
CKBaXMHHOTO YCTPOMCTBA 2JIEKTPOMAaTHUTHOM TeJIeEME TPUN

TeJIEMETPMUYECKOTI'O CuIT'HalJla, InepemaeraeMoro epes 3EeMJIIO Ha



IpUEeMHUK; OGOpMMPOBaHME TOKa AaHTEeHHOTI'O CUI'Hajla U HallpsaXeHUd
AHTEHHOTO cuUITHaJa B OTBET Ha TeJleMe TpuYeCKUM CUTHAaJ;
perucTpauuio, IO MeHBIIEMW Mepe, OINHOTO M3 TOoKa aHTeHHOTI'O CHUI'HaJa
M HaIpAXeHMA  aHTeHHOT'O  CcuIHajJa; M  OEeKOIMPpOBaHMe  OaHHBX,
3aKOOVPOBAHHEIX Ha TeJIeMe TPUYEeCKOM curHaje, Ha OCHOBaHUU
3apPEeTrUCTPUPOBAHHOTO TOKa aHTEeHHOTO CHUIHaja WM HalpaXKeHUA
AHTEeHHOTO CHUTI'HaJjla C OMTOBOM CKOPOCTBI, IO MeHbIelM Mepe, 1 OUT B
cexkyHOny (6mur/c).

[13] B OpyTOM acIiexTe, PaCKPETO YCTPOMCTBO
SJIEKTPOMATHUTHOM (SM) TeJleMeTpUM, BRKJUakiee B cebsa cxeMy OM
TeJIeMeTPUH, CIIOCOBHY epenaBaTh VIMITY JIb CHEIV CUTHAaJ 5M
TeJIeMeTPUM BHCOKOM MOMHOCTHM, NOpHUeM: CHUTHaJd OM TejleMeTpUn
BEHICOKOM MOUWHOCTM MMeeT IMUKOBYK WM CPeOHKK MMIIYJIECHYKR MOMHOCTE
oT okoJjio 20 Br pmo okoJsio 2000 BT, m cxemMa OM TeJleMeTpUM NMMeeT
MaKCHMaJIbHy© pabouyl TeMlIepaTypy, 10 MeHbmelW Mepe, 150 rpamycos
Hegbcusg.

[14] B IOpyT'OM acCIleKTe, pPacCKpHT CIOC00, BKILUaKMUM B celbd
nepegauy CcHUTHaJja 3M TeJIEMeTPMM M3 MEeCTOIOJIOXEeHMA B CKBaXmHe C
MCIIOJIb30BaHMeM CUCTeMH OM TejleMeTpuM OIMCAaHHOT'O 30eChb Tulla.

[15] B 1OpyroM acIlekTe, pacCKpbTa CUCTeMa, BKJIOUawlas B
cebAa: IOPUMEeMHMK OIMCaHHOT'O 3IOeChb TUlla; M [IepefaTuMK OIMCaHHOTO
30ech TUIIa, BHIIOJIHEHHEIM C BO3MOXHOCTBIO nepenauu
TeJIEMETPUUECKOTO CHUI'HaJla Ha I[IPUEeMHUK.

[16] B OpyTOM acleKTe, PacKpHT crnoco®, BKJIOUamMM B cebs:
YCTaHOBJIEHME  TeJIeMeTpUUeCcKOoM JIMHUM CBA3M C  MCIOJIB30BaHUEM
cucTeMel SM TeJleMeTpMM OIIMCAaHHOT'O 30eChb TUlla.

[IOOPOEHOE OIIMCAHME HEKOTOPHX BAPMAHTOR OCYIECTRBIIEHUA

[17] TlpenmeT, paccMaTpPMBa&eMHM Kak M300peTeHMe, KOHKPETHO
yKazaH U OTHEeJIbHO 3BafaBJIeH B (QOopMyJie M300peTeHMs II0CJIe OIUCaHUAI
n300peTeHrsa. BHIleyllOMAHYTEHEe W IOpyI'Me I[IPUM3HAKM U IIpeuMylleCcTBa
n300peTeHnsa ABCTBYROT M3 HIWKeCJeOyollel'o IIOOPOOHOTO ONMCaHuAg,
IPUBEIEeHHOT'O COBMECTHO C IIpujlal'laeMbelMM 4depTeXaMu.

[18] Ha our. 1 nokKaszaHa cxeMa OYPOBEX pPaboTE C
MCIIOJIb30BaHMEM YCTPOMCTRBa OM TeJleMeTpMM ONMCAaHHOTO 3HOeCh THIla.

[19] Ha our. 2 T1noka3aHa CcxeMa CUCTeMH, IeMOHCTpUpYIIen

YCTPOMCTBO OM TeJleMeTpUU.



[20] Ha omur. 3A 1okaszaHa CxeMa CUCTeMb, OeMOHCTpUpYyoIen
YCTPOMCTBO OM TeJleMeTpUU.

[21] Ha omur. 3B nokaszaHa CcxeMa CUCTeMH, OeMOHCTpUpYyoIen
YCTPOMCTBO OM TeJleMeTpUU.

[22] Ha ¢ur. 4 nokazaHa CxeMa ydJacTKa CKBaXMHHOTO OypOBOTO
CHapgma, OeMOHCTPUPYKIETro YCTPOMCTBO 5M TejeMeTpuu

[23] Ha o¢our. 5, 6 m 7 wun300paxeHs WIJIOCTPATUBHEHE KPVBHE
MOIWHOCTHM IJIS PACKPBITHX 3IeCh YCTPOMCTB UM cUcCTeM 5M TeJleMeTpHuM.

[24] Qdur. 8 IOeMOHCTpHMPYeT cxXeMy Gas0oMMIIYJILCHOM MOOYJISALIUNY
IOJISI MCIIOJIL30BaHMA C PACKPHTEMM 3IeChb YCTPOMCTBaMM U CHCTeMaMu
SM TeJyieMeTpUN.

[25] dmr. 9 - cxeMma OPMEMHOTO YCTPOMCTBA OJS MCIOJIbL30BaHUA
C PACKPHTHEMM 3OeChb YCTPOMCTBaMM M cHUcCTeMaMu O5OM TejleMeTPpUM.

[26] dur. 10 - cxeMa @»eTekTOpa IJAd MCIOJB30BaHUA C
PACKPHTEIMM 3OeCh YCTPOMCTBaAMU M CHUCTeMaMMy OM TeJieMeTpuM.

[27] Ha dur. 11A-11D [IOKAa3aHbE  WJIJIICTPpaTUBHEE CXEeMEI
YCWIINTEJIS IJIS WCIIOJIb30BaHMA B IEeTeKTOope IJIA MCIOJE30BaHUA B
PACKPHTEX 30eChb YyCTPOMCTBaAX M CcucTeMax OM TejleMeTpUM.

[28] Ha dour. 12A-12D IoKasaHE  WJIJIOCTPAaTUBHEM CXEMEL
YCUIINTEJIA TOKa IJIA MCIOJIBE30BaHMA B OEeTeKTope OJIS MCIOJbL30BaHUA
B PACKPHTHX 3IOeCh YCTPOMCTBaxX M cUCTeMax 5M TeJjeMeTpuu.

[29] dur. 13 - cxema JOekomepa OJ4 MCIOJb30BaHMA B
IPpMEMHMKE OJIS PACKPHTHX 3IOeCh YCTPOMCTB M CcHUCTeM OM TeJileMeTPUM.

[30] dmr. 14A m 14B OeMOHCTPUPYIT MCIIOJBb30BaHME PaCKPHTHX
3I0eCh YCTPOMCTB M CUCTeM O5OM TeJleMeTpPUM B MJIJIOCTPATUBHHX OYPOBHX
pabtoTax. Ha kaxgou o¢urype, yyacTku OypoBOoTOo CHap4gma 10,
PAaCIIOJIOXEHHEEe BHIIe II0 CTBOJY CKBaXMHH, uYeM ycTpowcTtBo 100 3M
TeJIeMeTPUM, IOJS HaTJISOHOCTM OIIYIMEeHH .

[31] dur. 15 [OeMOHCTpUpYeT METOHN WYyMOIIOOaBJEeHUS  IJIS
MCIIOJIL30BAHMA C PACKPHTHMM 3OeCh YCTPOMCTBaMM M CcHUCTeMamMu 3SM
TeJIeMeTPUM .

[32] Ha  ¢ur. 16 n1nokazaH ydyacTok OypoBOI'O CcHapsdana,
IEeMOHCTPUPYIMM  PAaCKPHTHE 30eCch YCTpOMCTBa ¥  CHUCTeMe 3M
TeJIeMe TPUn

[IOOPOBHOE OIIMCAHME HEKOTOPHX BAPVAHTOB OCYHNECTBIJIEHUA

[33] 30eck  pPaCKpPHTH YCTPOMUCTBA, CUCTEeMEL ¥  CIOCOOH,



IpeonojieBamlme OTpaHnUYEeHnd, IpUcCymme OpyT'VIM CylleCTRBYKIIVM
MHCTPpyMeHTaM OM TeJjieMeTpuM. PacKpHTHE 3IOecCh YCTPOWMCTBa, CUCTEMH
n CIIOCOOHL oM TeJIeMeTPUM oBecrieunBamnT cCoTJlaCOBaHHEE u
s0dexkTHUBHEIEe 35M CMTHAJBEL BHCOKOM  MOIHOCTH. PackpelTEHEe 3IOeChb
ycTporcTBa OM  TeJIeMeTpUM  CIOCOOHH  IIPMHYMMATL  MOMHOCTDH oT
PasJIMUHEIX OOCTYIIHEX CKBaXMHHEX MCTOUHUKOB MOIHOCTHM, BKJIOUAKIINUX
B cebd, 06e3 or'paHuUueHMud, OaTapeu, TeHepaTOopH, IIo3apsaXaeMble
SHepro3arnacanmye YCTPOMCTBa M Ha3eMHBE MCTOUHMKM MOMHOCTM, U
OOCTaBJIATH OSM  UMIOYJbC (MM  [oCJedoBaTeJIbHOCTDL VIMITYJIbCOB)
BEHICOKOM MOImMHOCTM (Halpumep, ©Oojee 20 BT miam ©6ojee 50 BT, u mOo
100 BT, 250 BT, 500 BT, 750 BT, 1000 BT, 1250 BT, 1500 BT, 1750
Br, 2000 BT mam ©OoJiee) Ha OS5M aHTeHHY. JocTaBKa CHI'HaAJIOB OM
TeJIeMe TPUn BHICOKOM MOIHOCTH [IO3BOJIAET [IOBEIIATH CKOPOCTB
nepemauy OaHHHX ¥ IPOBOIUTL OVPOBHEe padoTH Ha OoJblel IJIyOuHe.

[34] PackpHTHEHEe B3IeChb YCTPOMCTBa, CUCTEeME M CHOCOOE 3M
TeJIeMeTPpUM TakKXxe o0ecCleurMBaKnT MHOTOUMCIIEHHEE DSKCIUIYyaTalOHHEE
IpeuMymecTBa, BKJIOUYalmuM B cebsg, 0e3 oTrpaHUMUEeHUHd, VYJIYUIeHHOe
yIhpaBJIeH/E CKBaX/HHEMU VMCTOUHMKAaMN MOIIHOCTA (HanpuMep,
[IEPBUUHEIMM OaTapesaMM), YBEJIMUEHHOe BpeMdad paboTH, YBEJUUEHHYD
BIIEKTPUUECKYIO 50PeKTUMBHOCTE, IIOHMXEHHOEe SHeprornoTpeblieHNe,
YIIydlleHHOE TeIlJIOBOe yhpaBJieHHUEe, P EXUMEL MHOTOKaHaJIbHOM
(HanlpuMep, MHOTOUACTOTHOM) Iepelauy U OBYCTOPOHHID CBS3b B
peaJIbHOM BpPEeMeHM MeXOy IIOBepPXHOCTBI UM OYPOBEIM CHApPSIOM.

[35] CxkBaXmHHBEE CHCTEME OM TeJIeMeTpMM OIMCAaHHOTO 3IecCh
THUIIA MOTYT BKJIOUATL B ceda YCUIMTeJb, KOTOPHM BO30OyXOaeT, IIO
MeHbIIeV Mepe, IBa 2JeKTpola (obpasyriMre Iepelaliyld aHTeHHY) IJIg
bopMHPOBAHUSA M cCUTHAajia. M CUTHAaJ MOXeT repenaBaTbECA
[IOCPEeICTBOM HM3KOUACTOTHEX BJEKTPOCTATUUECKUX W3MEHIKMUXCI CO
BpeMeHeM HaOpsSXeHUV M TOKOB, (HaOpMMep, OCUMJIJIMPYIIMX CHUIHAJOB,
HalpVyMep, CUMHYCOMIAJBHEX) . OM CUT'HaJl TIPMHMMAaeTCs Ha IIOBEPXHOCTHU
IIOCPenCcTBOM, 1o MeHbIlel  Mepe, OBYX TPV EMHEBIX BIJIEKTPOOOB
(obpasyromux [OIPMEMHYK  aHTEeHHY) , BHIIIOJIHEHHEM C  BO3MOXHOCTLIO
perucTpaumun 5M BEJIMUNHEL, HalpuMep, TOKa VI pasHOoCTH
IIOTeHIMAaJIOB, Cco3TaBaeMoM O5M cuTrHaJoM. OOMH TIPUMEMHEM BSJIeKTPOoIn
MOXeT OBTBH IIPUKPEIJIEH K UYeMy-TO, BJEKTPUUECKU IIOOKJIIUEeHHOMY K

BYPUJIBLHOM KOJIOHHEe, U JIPpYyTOoM - K CTepXHI, BOTKHYTOMY B 3eMI0



BOJIV3M (HaAIpMMep, B HECKOJIBEKMX COTHAX MEeTPOB BIOJB IIOBEPXHOCTH)
OoT OYPUJIBLHOM KOJIOHHH.

[36] GOM cCcHUI'HaJl PpPeIruMcCTpUPpYEeTCS M IOeKOIUPYETCSd Ha3eMHBM
IIPUEMHMKOM, KOTOPHBM OOHUHO MHNOOKJIUeH K I[IK, wuMeklmeMy MHTepdelc u
IporpaMMHOe ofeclieueHMe BU3yalus3aluM (YpPOBeHbL I[IPUJIOXeHUM). B
pAaAoe ciydaeB, IOBa DJIeKTpola He CBA3aHH C 3a3eMJIeHUMeM CUCTEMH, U
BHIXOI YCHUIIMTEJIS IpencTaBJigeT cobon nmuddepeHUMAaNIbHEN  BHEXOI,
VMemMY IBa BHBOIOA OJ4 BO3OYyXIeHMS Harpy3ku. Takxe, B pane
cllyyaeB, IIOTeHIMaJ 2JIEKTPOLO ABJISAeTCS OMIIOJAPHBEM IJIS MUHMMM3ALUNU
cpenHel pPa3HOCTM IIOTEHIMAaJIOB MexXIy IOByMS DSJIeKTpomaMy  IJId
YMEHBLIIeHMS KOPPO3UM OT IIOBEPXHOCTEeM SJIeKTPOoIoB. OOLUHEE (QOPME
5M cuIHajJla BO BPeMeHHOM o6JlacTM BKJIOUAKT B cebd CUHYCOUIOAILHYIO,
KBa3U—CUHYCOUIOAJBEHYI, WMIIYJIbBCHYKRD MM KBaIpaTHYD.

[37] CorjilacHO ¢uI. 1, B HEKOTOPHX BapuMaHTax OCYMeCTBJIEHWUSA,
nHCTpyMeHT 100 3M TejileMeTpuUM BXOOUT B COCTaB OypOBOI'O CHapdana
10, wmcnojgp3yeMoTro, HallpuMep, B OypoBHX paboTax. MHCcTpyMeHT 3M
TeJleMeTpuM OOBUHO pacroJjiaraeTrcad B 2 I'epMeTMYHOM CTBOJIe  IJIA
ompenejyieHMs  IOaBJIeHMM  BHIle MM  HMXe 110 CTBOJIY  CKB&XMHE
OTHOCUTEJIBHO HOPYIMX CHUCTEMHEX KOMIIOHEHTOB (HallpMMEpP, MCTOUHMKA
MOIHOCTHM) . VHCcTpyMeHT 100 BrJouUaeT B ceb®d aHTeHHY, KoTopad
OBBUHO IMpencTaBJIigeT CcoBOoM KOMIIOHOBKY, MMEKIYW IPUMEPHO TaKoM Xe
HapyXHHM oMaMeTp, Kak ocTaJIbHOM BypoBOM CHapA4n, HO c
U30JIMPYIeN cekluMel (BHYTPpeHHMM 3asopoMm) 101 miasg cosmaHug, II0
MeHbIel Mepe, IOBYX OTIOEJIbHBX SJIEKTPOOOB. BHYTPEHHMM 3a30p
cosmaeT, II0 MeHbIlelM Mepe, IBa D2JekTpola, obpa30BaHHEHEe OYPOBHM
CHapAOOoM — OIMH BHIIE IO CTBOJY CKBaXMHH OT BHYTPEHHEeTIO 3a30pa "
OOMH HWXe II0 CTBOJIY CKBaXWMHH OT BHYTPEHHETO 3asz3opa.

[38] Ha ©OypuibHOM KoJIOHHe 10 Takxke OOLBUHO MIPUCYTCTBYET

"BHemuuir” sasop 11, KOTOPHM OOHUHO ABJIASTCS M3OJUPYOIEN ceklLmel,
AaHaAJIOTMUHOM MNPUCYTCTBYKIMEelM B aHTEeHHOM KOMIIOHOBKE C BHYTPEHHUM
3a30pPOM. DTOT BHEMHMNM 3a30p COCTaBJISEeT UYacTh TakK Ha3LBaeMoU
IepexXoOHOM MYOTH C 3a30pOoM - IIOOCEeKUUM OYPUJILHOM TPpyOH, MMelmeln
U30JIMPYIMi  3a30p. llepexonHas MydTa C 3a30poOM CO3OaeT, IO
MeHbIIEeV Mepe, IBa DSJekTpoma, oOpas3oBaHHHE OYPWUJILHOM KOJIOHHOM -

OIOVH BEHIIE IIO CTBOJIY CKBaXKMHEI OT BHeENHEeI'O 3as30pa M OIVMH HMXe IIO



CTBOJIY CKBaXMHH OT BHemHeI'O 3a3opa.

[39] B pdme cJiayuaes, MOXeT  MCIOJB30BATBCHI HECKOJBKO
3a30poB ¥ 0OoJee IOBYX D2JIeKTpoma. VICTIOJNBL30BaHMe  HeCKOJbKUX
3a30POB MOXeT OHTbL IIOJIE3HO IJIS YBeJMUeHMS IJIMHE "5ddekTuBHOTO"
3a3o0pa Mexnoy »OBYMS B2JIeKTpomaMM. HeCKOJBbKO DJIEKTPOOOB MOXeET
MCIIOJIb30BATLCA OJIA IIepelauM HeCKOJIBEKMX CUIHAaJIOB.

[40] AHTeHHBE D2JIEKTPOOE MOTYT OHTH 2JIEKTPUUECKM IIOIKJIIUEeHH
K TepMeTHMUHOMY CTBOJY IJIS OlpelesieHMa IaBJIeHUM 110 obe CTOPOHEH
BHYTpPEeHHeTro 3a3o0pa. BaTeM CKBaXMHHBIN 2JIEKTPOO MOXeT  OHTb

SJIEKTPHMUECKU IIOOKJIIOUEeH K OCTaBIeMnCcs JacTM KOMIIOHOBKM HNV3a

OYPUIILHOM KOJIOHHH ("KHEK”) mnocpemcTBOM MeXaHUUECKMX COeOVHEeHUN
MeXxOy OYpPOBHM CHapaooM U OypPWUJILHOM KOJIOHHOM. SaTeM Ha3eMHHI
3JIeKTPOO MOXeT OHTh SJISKTPUUECKM IIOOKJINUeH K OCTaBllelicd YacTH
YCTLEeBOM CTOPOHH OYPUIILHOM KOJIOHHH IIOCPEOCTBOM MexXaHMUeCKOTO
coeIMHEeHUS Mexny OYPOBHM CHApAOOM UM OyPMIILHOM KOJIOHHOM. B pame
cyyaeB, 3afolHOoe MexXaHMueckKoe CcoelMHeHMe COISPXUT U3IBECTHYIO
OMNOPHYH KOHCTPYKIMI MOJS ODOOOEepPXKM OYypoBOTO CHapsdma. B psame
cJyyaeB, YCTbeBOe MexXaHMUeCKoe COeIMHEeHMe  COIEPXMT  OCOOYI0
KOMIIOHOBKY, BHIIOJIHEHHYID C BOSMOXHOCTBI BHXOOMTE 3a I[IpPeIeJiH
BHEMHEeTO  3a30pa ¥ MexXaHMUYeCKM  CONpSTaThbCad C  BHYTpPeHHeN
[IOBEPXHOCTBID OYypMJIBHOM TpyOH  BhHIIE I[IO CTBOJY CKBAXWHE OT
BHemHeTo 3a3o0pa.

[41] B HEeKOTOPHX BapMaHTax OCYIMeCTBJIEHMS, PaCKPHTHE 3IeChb
YCTPOMCTBa M CHUCTeMH OM TeJleMeTpuM coIepXaT IIpeodpasoBaTesn
MOIIHOCTH, B YaCTHOCTU BEICOKODDOEKTUBHELIE npeobpasoBaTeln
MOIHOCTHM, HalpuUMep, MCTOUHUKM IUTAHMI B KOMMYTAalMOHHOM peXMrMe.
B HEeKOTOPHX BapMaHTax OCYIecTBJIeHUd, IIpeodpa30oBaTellb MOIHOCTU
ABJISeTCHa IpeobpasoBaTejieM MOMHOCTM B KOMMYTALMOHHOM pPexXxuMme,
KOTOPHM MOXET PeryJIMPOBaThbCAd IIOCPeOCTBOM yIpaBJIeHUMS C oOOpaTHOM
CBA3LI. IlIpMMepH IIpeofpa30oBaTejilel MOMHOCTM BKJIOUanT B 2 ceds
IpOCCeJIbHEEe MpeobpasoBaTesiM, HalpuMep, IIOHMXallMe, IIOBHIIAalIMe,
IIOHMKaIe — 10 BEIIanmme , [IOBLIIALIE —[TOHIMKALIME , no cxeme Uyka,
IpAIMOXOHOOBHE, OOPATHOXOOOBHE, WMJIM Pa3HOBUIOHOCTM M T.II., a TakKxke
BesnpoccelibHEE npeofpasoparTesu, HaopuMmep, [IepeKJIoYaeMue

KOHIEeHCaTOPHHE npeoBpasoBaTeln. TpeboBaHUAa 5M TeJieMeTPUU
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BHICOKOM MOIIHOCTM, KOTOPEM IOOJIXHEI YIOOBJIETBOPATE PAaCKPEITEHE 3IO€Chb
HpeoépaBOBaTenM MOIIHOCTIL, BRJIOWY AT B ceb4da BEICOKYIO CPeIlHIOK

MOIHOCTL, BEICOKYVYIO UMITYJIE CHYIO (mym [IMKOBYIO) MOIIHOCTE,
YCTOMUMBOCTE K BHCOKMM TeMIeparypaMm (T.e. Io okoJyio 200°C, 210°C,

250°C, wmyu maxe 300°C), ¥ YCTOMUMBOCTL K IPYTMM YCJOBUAM B
CKBaXMHe (HalpuMep, yIapy, BubOpalumu, IOaBJIeHMI U BpallaTeJlbHBEM
cuJiaM) . PacKpeTEHEe 3Oech OpeobpasoBaTellM MOIMHOCTM OTBedalnT STUM
Tpe®OoBaHUAM, nonmepXmuBa s nopu 2TOM  BHCOKME YPOBHU oBmen
SKCIUIyaTaluMOHHOM 20OeKTUMBHOCTM, B YacCTHOCTH, 20OPeKTMBHOCTM, IIO
MeHbmel Mepe, 50%, no MeHbmel Mepe, 70%, 0o MeHbmel Mmepe, 80%,
1o MeHbmel Mepe, 90%, wuIM, IO MeHbleV Mepe, 95%.

[42] PacKpHTHE 30eCh YCTPOWCTBa UM CUCTeMH OM TeJjieMeTpun

MOT'YT comepXaThb BHICOKOTEeMIIepaTypPHEe rnon3sapskaeMele
SHeprosallacapmue YCTPOMCTRA (HTRESD) , HapHUMep,
CYIIEPKOHIEHCAaTOPH, KOTODPEHE padoTanT B oMralrias3oHe YCJIOBUM

OKpyXaKllell cpeOb, OOHapyXeHHHX B CKBaXVHHOM cCpene. PaCKpPHTHE
3geck HTRESD meMcTBYOT IPM TeMlIepaTypax Io okojyio 200°C, 210°C,

225°C, 250°C, m B omnpeIejieHHHX YCJIOBUAX IOCTUXMUME eme O0oJiee
BEICOKME TeMIepaTypbl. [HONOJHUTEJILHO, pPacKpHTEe 30eck HTRESD
ODeMCTBYOT IIpM TeMlIepaTypax Ha »OPpYyT'OM KOHIe TeMIepaTypHOT'O
IorarnasoHa, IIPUCYTCTBYKIEro B OYPOBOM OKPYyXeHWUM, HAIpUMep, IIpK
TeMIepaTypax He Hmke okoJjio -40°C, u Bcex TeMIepaTypax MexIy
STUMM HWXHEM ¥ BepxXHey TeMlepaTypPHHMM IpaHMUllaMMu, WIK JIoOOM eTo
nonouanasoHe.

PackpeiTele 310eck HTRESD CchOoocoOHH OOCTABJATE MIHOBEHHYIO
MOIIHOCTE Ha CKBAaXMHHYI allapaTypy B 5STHUX BKCTpeMaJlbHBEX YCJIOBUAX
OKpYyXawnien Cpentl. HTRESD, IPUTOOHEE OJisa MCIIOJIE30BAHUSA C
OIIMCAHHEIMM 3I0eChb CcHucTeMaMM OM TeJIeMeTPMM PAacCKpPHTH B 3asgBkax PCT
W02013/009720, Oy BJIMKOBAHHOM 17 aHBap4g 2013 T. "
W02013/126915, onyfQJIMKOBaHHOM 29 arrycTa 2013 1., KOTOpPHE
BKJIOUEHH B IOaHHOE OIMCaHMe B IOpsALKe CCBUIKM B IIOJIHOM OOBeMe.
KpomMe Toro, npmuronHee HTRESD, a TakXe COOTBETCTBYKIME CUIIOBEE
CUCTEeMEl M IIPOLEeCCH IIPOM3BOILCTEA, PACKPHTH B [IaTeHTHHX 3adBKax
CIIA Us2013/0026978, Us2013/0029215, Us2013/0045157,
Us2013/0044405, US2013/0271066, US2013/0143108 m US2013/0141840
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(DaTH [OOIauM IMIPMBEOEeHH B HWXecenyiomey Tabauile 2); 3asgaBke PCT
WO/2014/145259, onyBJIMKOBaHHOM 18 ceHTABPS 2014 T.;
MeXIyHapOoIOHOM IaTeHTHOM 3agBke PCT/US14/59971, nmomaHHOM 9
okTabpsa 2014 1.; ® OpedBapMTEJILHOM IaTeHTHOM 3asBke CIA
62/081,694, mnomaHHOM 19 Hoabpga 2014 1., comepXaHMe KaxIol U3
KOTOPHEX IIOJIHOCTBI BKJIOUEHO B IaHHOE ONMCaHMe B IIOPpANOKe CCHUIKMU.

[43] CyrnepkoHOeHcaTopHele HTRESD Hanomo®me  ONMCaAHHBEX B
BHIIEYTIOMSHYTHX  CCHJIKAX, MOTYT, HaopuMep, OelicTBOBATH Ipu
TeMrnepaTtypax oT —-40 rpanycob lejascusa mo 250 rpanycoB llejdbcusa (u
B JioOOM IoOOMalia30He MexXny HMMM) WM 0OoJiee Ha npoTsxeHur 10000
IVKJIOB 3apsana/paszpana u/mwim B TedueHue 100 uyacor wmim OoJjiee IIpu
Hanpsxenun 0,5 B miam BoJjiee. B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHUSI
CYIEPKOHIOEHCATOPEL obecrneunBamnT BTY IPOU3BOAUTEJIEHOCTE,
IEeMOHCTPUPY I yBeJIMueHue BSKBUBAJIEHTHOT'O [IOCJIeDOBATEJIEHOT'O
conporuBJienns (ESR) wMeHee, uyeM Ha 100%, Hanpumep, MeHee OKOJIO
85% M yMEeHBIIEHME EMKOCTM MeHee, UYeM Ha OKoJiIo 10%. B HeKOTOPHX
BapMaHTax OCYIeCTBJIeHUd, TaKue CYIepKOHIeHCATOPH MOTYT WMeThb
00BeMHYI €MKOCTbL OT okoJio 5 ¢dapam Ha Jurp (®/J3), 6 ®/1, 7 @/,
8 ®/m, 8 ®/j, 10 ®/n mau OoJiee, HaIp¥Mep, B OMala30He OT OKOJIO
1 mo okoJsio 10 @®/3 wim JjmoOoM eTo IonnMarnasoHe.

[44] B HEKOTOPHIX BapMaHTax ocyllecTBJIEHUS,
CYIIEPKOHIOEHCATOPE OINMCAHHEIX 3OeCh TUIIOB MOXeET IeMOHCTPMPOBATH
Jodor u3: BHICOKOM  OOBEMHOM  IIJIOTHOCTM  SHepIUU (HampumMmep,
npeppmammer 0,25 Br-u/ma, 0,5 Br-u/sa, 1 Br-u/jg, 2 Br-u/jg, 3 Br-
u/jx, 4Wh/L, 5 Br-u/jg, 6 Br-u/jg, 7 Br-u/jy, 8 Br-u/jy, 9 Br-u/Jj,
10 Br-u/ma, 11 Br-u/j, 12 Br-u/jg, 15 Br-u/j, 18 Br-u/j, 20 Br-
u/J, wuIM ©0oJiee), BHCOKOM TI'PaBMMETPUUESCKONM IIJIOTHOCTU DHEPIUN
(HamopuMmep, IOpeBHmawmer 5 Br-u/xr, 6 Br-u/xr, 7 Br-u/kr, 8 BrT-
u/xkr, 9 Br-u/kxr, 10 Br-u/xr, 11 Br-u/xr, 12 Br-u/xr, 15 Br-
u/Kr, 18 Br-u/xr, wiIM 0Oojee), BEHICOKOM OOBEMHOM IIJIOTHOCTHU
MOIMHOCTHM (HaopuMmep, OpeBwmakmerr 30 xBr/mg, 40 xBt/ja, 50 BT/,
60 xBr/jg, 70 xBr/jg, 80 xBr/ja, 90 xBr/ja, 100 xBr/mn, 110 xBr/J,
120 xBT/j, wimu ©06o0Jiee), BHCOKOM TI'PaBMMETPUUECKOM IIJIOTHOCTU
MOIIHOCTH (HanpuMep, npepwmapme’s 30 kBT/KT, 40 «BT/xT, 50
kBr/xr, 60 xBr/xr, 70 xBr/xr, 80 xBT/x1, 90 xBr/xr, 100 xBT/KT,

110 xBr/xr, 120 xBT/Xr miam 0Oojee), ¥ UX KOMOMHALMUM. B HEKOTOPHX
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BapMaHTax OCYMeCTRJIeHUS, CYIepKOHNeHCATOPE  ONMCAaHHHX  3IecCh
TUIIOB IEMOHCTPUPYKT BHCOKYK [IPOM3BOOUTEJILHOCTL, BHpaXaeMyl B
BUIOEe TIIPOMU3BEIEHMS IUJIOTHOCTM DHEPIMM M ILJIOTHOCTM MOMHOCTH,
HanpuMmep, OpeBbmabmuit 300 Br-u -xkBr/m%2, 500 Br-u-xkBT/j?, 700 BT-
y kBT/J%, win BoJee.

[45] HamnpuMep, pPacKpHETHEe 30eChb CYIepPKOHIEHCATOPH CIIOCOOHE
NOOOEePXMBATEL CBOK IIPOM3BOAMTENILHOCTL B TeueHMe IJIUTEJILHOTO
neprona BpeMeHM, HalpuMep, COTeH THCAY, WM Jaxe MUJJIMOHOB
IMKJIOB 3apdna/paspdana. B HWxenpuBeneHHOM Tabiuie 1 nokasaHa
IPOM3BOAMTENBHOCTL WMJJIOCTPATUBHEX BJIEMEHTOB MNIUTAHUSA OIMCAHHOTO
3Ieck THNa. B uexax Tabauuel 1, CpPOK B3KCIJIyaTaluM DJIeMeHTa
OWUTaHMUA OIpelesigseTcd KakK UMCJIO UIMKJIOB, HeoOxoOouMmoe IJd TOTO,
yTOOH  BJIEMEHT [OUTaHMA  [OPOIOEeMOHCTPHMPOBAJI  CHMXeHMe  DHepIUU
paspsaia Ha 5% wm foJjlee WM  YBeJIMUEHUE SKBMBAJIEHTHOT O
[IOCJIeDOBATEJIBHOTO COIpOoTURIIeHUs (ESR) 5sileMeHTa OMTaHMA Ha 25%
i BoJiee.

[46] Tabamua 1

[47] IHaHHEIE NIPOU3BOOUTEJIEHOCTHU WJJIOCTPaTUBHOTO

CYIIEpKOHIOEeHCaTOopa

ID O6beM [[JIOTHOCTDb [[JIOTHOCTDb Cpok PabBouee
BJIEMEHTAa [2JIeMeHTa IMOIIHO C T SHEePIUN BKCITYaTalun HaIp SXeHMe
nuTadusg |uuraHmusg (cm3) |(xkBT/0) (Br—u/m) ( LIMMKJIBL) (B)

HP 2 100 7,0 >500 THIC. 3,5

HE 2 35 11 >500 mTHIC. 3,5

HE 350 350 35 18 >500 THIC. 3,5

HP 350 350 110 7 >500 THC. 3,5

[48] B kaueCTBe KOMIIPOMUCCOE MeXIy Pa3JIMUHBEIMY Tpe®OBaHUAMU

K CYIEepKOHIEeHCaATOopY (HanpuMep, HalIpaXeHMeM U TeMIepaTypol)
MOXHO YIIPAaBJIATE roxkasaTeJyIdMU [IPOUBBOOUTEJIEHOCTHA
CYIIEpPKOHIeHCaTOopa (HanpuMep, CKOPOCTEI YBeJIMUeHU A ESR,

EeMKOCTBLI) IJIA YOOBJIETBOPEHNMA KOHKPETHEX HOTpeéHOCTeIZ. 3amMeTM,

YTO COIJIACHO YIIOMSHYTOMY BHIIe, "HokasaTesii IPpOM3BOIUTeJILHOCTH”
ompemeJieHH, B o0meM cjyudyae, TPaIMIMOHHEM o00pasoM, B OTHOIEHUH
3HAUEHUM HapaMeTpOB, ONMCHBAKIUX YCJOBMA SKCIJIyaTallun.

[49] BagaBUTENIN ODHaAPYXUIIN, YTo YCTPOMCTRA HTRES,
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IeMOHCTPpUPYKIME CYINepKOHIEeHCATOPH TUIla, OIMCAaHHBE BO BKJIIOUEHHEBIX
cona CCRUIKAaX, TakKxe MOXET OBITE IPUTOOHE oJIis YCJIJIOBUM
SKCTPpeMaJIbHEX BUOpaluM M MeXaHUMUeCKMX ylapax, IIPUCYTCTBYKRIUX B
CKBaXxuHe.

[50] B HEeKOTOPHX BapMaHTax OCYMEeCTBJIeHUsa, ycTpoMcTBo HTRES
BHIIOJIHEHO C BO3MOXHOCTBI paBoTH IpM HaJuuuy BUOpauul BIJIOTH OO
MaKCUMaJILHOT'O rmoxkasarTessa BUOpalLuu B TeueHUe nepuona
SKCIUIyaTallun . B  HEeKOTOPHX BapmaHTax OCYMeCTRBJIEHUS  IIeprol
SKCIUIyaTaluum cocTaBJfgeT, 10 MeHbllel Mepe, 100 yacoB, "
MaKCUMAJILHBEM I[IoKas3aTelJb BuUbpallMM COCTaBJIAeT, IO MeHbllel Mepe, 1
Grms, 2 Grms, 5 Grms, 10 Grms, 20 Grms, 30 Grms, 40 Grms, 50
Grms, ©0 Grms, 70 Grms, 80 Grms, 90 Grms, 100 Grms, wmuam 0OoJee,
HallpuMep, B IOuanasoHe oT 1 npmo 100 Grms wiIM JiOOOM  ero
nonnMaras3oHe. B  HeKOTOPHX BapMaHTax OCYIEeCTBJIeHMS  IIepuon
SKCIUIyaTaluun cocTaBJfgeT, 10 MeHbllel Mepe, 500 JyacoB, nu
MaKCUMaJIbHEM I[IoKas3aTelJlb BubOpallMM COCTAaBJIAEeT, IO MeHblelr Mepe, 1
Grms, 2 Grms, 5 Grms, 10 Grms, 20 Grms, 30 Grms, 40 Grms, 50
Grms, ©0 Grms, 70 Grms, 80 Grms, 90 Grms, 100 Grms, wmamu 0OoJiee,
HalpuMep, B I1OuanasoHe orT 1 pmo 100 Grms wmiamM JioOOM  eTo
nonoMarasoHe. B  HeKOTOPHX BapMaHTax OCYIEeCTRBJEeHMS  I[Iepuon
SKCIIyaTaluuM CcOoCTaBJIsgeT, 10 MeHbIeW Mepe, 1000 wuyacos, u
MaKCHMMAaJILHEM IIoKaszaTeJb BUOpallMM COoCTaBJigeT, IO MeHbmel Mepe, 1
Grms, 2 Grms, 5 Grms, 10 Grms, 20 Grms, 30 Grms, 40 Grms, 50
Grms, ©60 Grms, 70 Grms, 80 Grms, 90 Grms, 100 Grms, wmau ©OoJiee,
HalpuMep, B 1OuanasoHe oT 1 gpmo 100 Grms wam JiobOoOM  ero
nmonoMarnas3oHe. B  HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUS  IIepPUon
SKCIUIyaTaluuMMy CcoCcTaBJIsgAeT, 10 MeHbIleM Mepe, 5000 uyacos, "
MaKCUMAaJILHEM IIoKa3aTeJib BubpallMM COCTaBJIAeT, II0 MeHbllel Mepe, 1
Grms, 2 Grms, 5 Grms, 10 Grms, 20 Grms, 30 Grms, 40 Grms, 50
Grms, ©0 Grms, 70 Grms, 80 Grms, 90 Grms, 100 Grms, mamu ©OoJjee,
HallpuMep, B IOuanasoHe oT 1 pmo 100 Grms wmiamM JiOOOM  er'o
nonnvarnas3oHe. Grms oO3BHaAUaeT CpelJHEeKBaIpaTUUECKOE YCKOpPEeHMEe
NOoBTOpAKmENCS BMOpaluMM KkKaK KpaTHoe G, 1mne G - YCKOpeHUe
CBOOONHOT'O IIaleHMSd Ha IIOBEPXHOCTU SZeMIIN.

[51] B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHUsAa, ycTpoucTBo HTRES

BEIIIOJIHEHO C BO3MOXHOCTEIO paGOTBI I HaJIMUMKM YyOapOB BIIJIOTE IO



14

MaKCHUMaJIbEHOT'O rnokasaTelis yoapa. B HEKOTOPHX BapraHTax
OCymeCTBJIEHM S, IIoKasaTeJb YyIapa MOXeT COCTaBJIATL, IO MeHbIen
mMepe, 10 G, 20 G, 30 G, 50 G, 100 G, 200, G, 300 G, 400 G, 500
G, wiu ©OoJee, HalpuMep, B guanaszoHe oT 10 G pmo 1000 G mam Jobom
ero rnonnualriasoHe.

[52] B pasMuHEIX BapuaHTax OCYUeCTBJIEHUSI, CHUCTeMel OM
TeJIeMeTPUM OINMCAaHHOTO 3IecChk TUIla MOT'yT OHRTH  BHIIOJIHEHH C
BOBMOXHOCTBIO MMETH aHaJJOTMUHHE IMalal30HB pabouel TeMIlepaTypPH,
Bubpaluuu M ynapa.

[53] omoJIHUTeJIbHHE BapMAaHTHE ocymecTBJeHMa HTRESD BkJoUawnT
B ceb4, 6e3 OT'paHUYEHUH, XxuMHuueckme DaTapeu, aJIOM/H/EBHE
BIIEKTPOJIUMTUUECKNE KOHIEeHCAaTOPH, TaHTaJIOBEE KOHIEHCaTOPRH,
KepaMMuecKue n MeTaJIJIOIJIEHOUHEE KOHIOEeHCaTOPH, MaTHUTHHM
HaKOIUTEJb SHEPIMM  Ha TUOPUIOHHEX  KOHIEeHCaTopax, HalpuMep,
OPOCCEeNIAX c BO3OYIIHEM CepIneuyHMKOM VIV CepIedyHMKOM "3
BEICOKOTEMIIepaTypHOTO MaTepuasa. [Hpyrme Tunel HTRESD, KOTOpEeE
TaKxe MOTYT OBITH CIIOCOOHH BKJIOUATH B ceb4, HallpUMEpR,
MexXaHMUecKMe SHeprosalacapomMe YyCTPpOMCTBa, HalpuMep, MaxOBUKHU,
[IPYXMHHEIE CUCTEME, IIPYXMHHO-MaCCOBHE CUCTEME, MaCCOBHE CUCTEMH,
TEeIJIOEMKOCTHEIE CHUCTEeMH (HaopuMep, Ha OCHOBe XMAOKOCTEeW WM
TBEPOBIX TeJ c BHICOKOM TeIlJIOEMKOCTB  WJIK bazonepexonHEX
MaTepMraJiOB), I'MIOPABJIMUECKME WMJIM [THEBMAaTUUECKME CUCTEMEH.

[54] OmHMM TIpPUMEPOM SABJIAETCS BHCOKOTEMIepaTyPHHM I'MOPUIOHBIM
KOHIeHCcaTop IMIpou3BONCTBa Evans Capacitor Company, IIpoBUIeHC,
Poo-AmieHnn, CIIA, HOMeEP oeTaJln HC2D060122 DSCC10004-1¢0,
3alpoeKTUPOBAaHHEM oJs 125°C. IpyruM [IPVMEPOM ABJISAETCSH
BHICOKOTEMIIePaTyPHEM TaHTAaJOBEM KOHIOEHCATOP IM[OIPOM3BOINCTBAa Evans
Capacitor Company, IIpoBumeHc, Pon-Amjenn, CIIA, HoMep »OeTaJlu
HC2D050152HT, =3amnpoekTupoBaHHE Ha 200°C. Eme OOHMM IPUMEPOM
ABJIAETCHA aJIIOMMHMEBHM D2JIEKTPOJIUTHUUECKMM KOHIOEeHCATOop IPOM3BOACTBA
EPCOS, MioHXEeH, T'epmMmanms4, HOMEDP omeTaJin B41691A8107Q7,
3alpOoeKTUPOBAHHEM  Ha 150°C. Eme OOHVM TIIPUMEPOM  ABJISETCSH
IpoCCeJylb IIPOM3BOICTBa Panasonic, Tokuo, SfANoOHMUA, HOMep OeTalu
ETQO-P5M470YFM, 3alpoeKTUPOBAaHHEM OJis 150°C. IOTIIOJIHU T eJIbL HEIE

BapMaHTH OCYMEeCTBJIeHMsS OocTynHel oT Saft, BaHboJe, OpaHUUA
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(HoMep meTanu Li-ion VL 32600-125), paboTanT IOpM TeMIepaType IO
125°C ¢ 30 Bapamo-pas3palHBMY LIMKJIaMM, a TakKxke JUTUM-MOHHAS
BDaTapesa (BKCIepMMeHTaJlbHad), paboTawmas IIpM TeMiepaType IO

okoJio 250°C, u Ha cTamuM DKcHepuMeHTa daze ¢ Solid Energy,

YorTeprayH, MaccauyceTc. B HeKOTOPHX BapMaHTax OCYIeCTBJIeHUI

PaCKPETEX 3I0ecChb YCTPOVCTB u CHUCTEM, HTRESD ABJIAETCHA
BEICOKOTEMIIEPATYPHBM CYIIEPKOHIEHCAaTOPOM. OmHako 2T0 He
oTrpaHMUMBaET TEeXHOJIOTUH, KOTOPHE MOTYT OHITH BKJIIOUEHE B

HAKOIMUTEJIb SHEePIUM PAaCKPHTHX 3Oech YCTPOMCTB M cucTeM OM
TeJIeMeTPUM .

[55] AJIbETEPHATMBHO WM  OOIOJIHUTEJLHO, PACKPHETHEE 3I0eChb
YCTPOMCTBA M CUCTEeMBl OM TeJleMeTpUuM MOTYT BKJIOUATL B cebsa oOHY
uim ©OGoJjiee OaTapel, B UYacTHOCTH, OaTapeu, IPUCIOCODJIeHHHEe K
YCJIOBUAM CKBaXMHH, HalpUMep, JUTUN-TUOHUJIXJIOPUIOHHEe OaTapeu. B
OIpyTMX BapMaHTax OCYIEeCTRBJIEHUHA, HalpuMep, KoT'Ia BaTapeu
VICIIOJIE 3YITCH COBMECTHO C CYTIEPKOHIeHCaTopaMu, CITOCOOHBEMM
oBecneurBaTh BHCOKYK MMIIYJIBCHYK IIMKOBYK BEXOIHYIK MOIHOCTB,
BaTaper MOTyT OBHThE OaTapesdMM OTHOCUTEJIBHO HM3KOTO YPOBHSA
(HanpuMep, C  OTHOCHUTEJIBHO HMU3KMMM  [IoKaszaTeJIAMM  MOIHOCTH,
Halp sSXKeHU A "/ Ui TOKa) . B HEKOTOPHIX IIOOOOHHEX BapraHTax
OCVYIIeCTBJIeHNA, OaTapeu MOI'YT, I[IO CYIeCcTBY, He CcoIepXaThb JIUTUL.
BaTaper MOTYT OBTH COEOMHEHH I[IOCJIENOBATEJIBHO WM IlapalJlJIeJIbHO B
PACKPHTEX 3IOeCh YCTPOMCTBaAX U cCcHUcTeMax OM TejleMeTpuM. BaTapeu
MOTYT OHITH COEeOMHEHE napaJjijieJIbHO oJjs yBeJIM4eHU S TOKa,
OOCTYIIHOTO YCTPOMCTBaM UM cHcTeMaM OSM TeJjileMeTpMM, HO OHM TakKxe
MOTYT OBTE COEeIOMHEHH IIOCJIelOBaTeJIbHO IJIA yBeJIMUeHMHA HalpsSXKeHUHd,
OOCTYIIHOTO YCTPOMCTBaAM UM CcUCTeMaM 5M TeJieMeTpUuM.

[56] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMS, PaCKPHTHE 3JeCh
YCTPOMCTBA UM CHUCTeMs 5M TeJjleMeTpuM MOTYT BKJIOYATL B cebddg Jmodon
IPUTOOHOE CUJIOBOE 3BJIEKTPOHHOe o000pyIOoBaHME, BKIKUaKlee B ceb4d,
HalopuMep, Opeobpa30BaTeslM MOMHOCTHM, HWIpanlue pPa3JIMUHBEE pPOJIU
yhpaBJIeHVMEe MOIMHOCTBK, HalpuMep, KaK OIMcaHo B 3asBke PCT
WO/2014/145259, ony®JaukKoBaHHOM 18 ceHTabps 2014 r©. Hanpumep,
PaCKpPHTEE 3IecCh YCTPOMCTBaA M CUCTeME OM TeJleMeTpuM MOTYT

comepXxaThb cxeMy BapAOKU CyIlepKoOHIIeHCaTOopa (ucc), cxeMy



le

[IEPEKJIOUEHM A (X0), cxeMy COCTOSAHMUSA 3ap4gana (SoC), cxeMy
yIhpaBJIeHU A CYIIEPKOHIOEHCATOPOM (UMS) , cxemy yIIpaBJIeHn A
2JIEKTPOHHEIM 00OpPYyIOBaHMEM M JIOOHE OpyITHUe NPUIOIHHE KOMIIOHEHTH.

CxeMa 3apdalku CylepkKoHIeHcaTopa (UCC)

[57] B HeKOTOPHX BapMaHTax OCYIIECTRJIEHMS, PAaCKPHTHE 3OeCh
YCTPOMCTBa ¥ CHCTeMH OM TeJIeMeTpuM CcolepXaT IIpeobpa3oBaTellb
MOIIHOCTH . B IOOIIOJIHUT €JIb HEIX BapuaHTax OCyMeCTBJICHUS,
npeobpasoBaTeslb MOmMHOCTU  sABJsgeTcd cxeMo¥ UCC 1mjsa 3apgaoku
SHepro3aracanimero yCcTpoMCcTBa, KOToOpoe BKJOUaeT B ce®a OOMH WMJIU
BoJjiee CYIEepKOHIeHCAToOpoB. CxeMmMa UCC »DeMOHCTPUPYET padboTy IIpH
BLHICOKOM TeMIlepaType, HalpuMep, Bojee 75 r1mpanycor lleabcusd,
HamnpuMmep, ©OoJjee 125 rpanycoB Illenkcuda, Hanpumep, 150 TpanmycoB
Henecua wiam 0OoJiee, pPeTryJMpyeMoe VIIpabBJIeHMe 3BapAOHEM TOKOM,
PE3EPBHYID 3aMUTy oT IIOBHIMEHHOTO HaOpsSKeHUsS 0Jis BaTapeu
KOHIeHcaTopa M MIMPOKMM IMalasoH BXOOHOTO/BHXOIHOTO HaIpIXKeHNUA.
B HEeKOTOPHX BapMaHTax OocCylmecTBJIeHMsa, HWC KOHTpOJIJIepa MCIOJbL3YyeT
PeryJIMPOBKY B pPexXyMe ToKa IJS ocjadjleHuMsa BJIMAHUA M3BECTHOTO B
TexHUKe HYJII OpaBo¥ HOOJyIJIockocTM (RHP) Ha BHXOOHOEe HalpIXeHUe
B TeueHMe IepexXOOHHX I[IPOolleCCOB Harpy3KM. B 2TOM OTHOIMEHUHN,
cxema UCC HacTodmero mu3o00peTeHusa obecleuMBaeT  OITMMAJILHBM
ouarasoH DKCIUIyaTalumun, fiaronaps ueMy, npeobpasoBaTelib
3apaxaeTcd c KaJIMOpOBaHHEM KOBbOMULIMEHTOM 3alloJIHEHU A OJI
MUHMMMBALUUM OOmMMUX IIOTEePb, HAaIpMUMep, C ONTUMMB3ALMel HalpIXeHUS
Ha mMHe.

[58] B HEeKOTOpPHX BapMaHTax OCYIeCTRJIEHUSd, cxemMa UCC
UCIOJb3YeT IpeobpasoBaHMe IMTAHMA B KOMMYTAUMOHHOM pPexXuMe,
IpMYeM I[IPpM HUBKOM 3apdae CcylepKoHOeHcaTopa, MC mcrnoab3yeT 0OoJee
>0PpekTUBHOE, T.e. C MeHbLNMMU II0OTepaMU, VYIpaBJIeHMEe B pexume
TOKa, M IIOCJeIOoBaTeJIbHO IIepekJiouaeTcsa B 2 pPexXuMmM yIpaBJIeHUSD
HaOpSKeHUeM Ha BoJiee BHICOKMX YPOBHAX XpaHeHUs 3apana
CyYIIepKOHIeHCcaTopa, TI'Ie TakKoe I[IepeKJIUeHe IIpUBeleT K 0OoJiee
50PeKTUBHONM 3apalke CyIepKoHIeHcaTopa.

[59] B HEeKOTOPHX BapMaHTax OCYUEeCTBJIEHMS, PAaCKPHTHE 3IeCh
YCTPOMCTBA U CHUCTeMH 5M TejeMeTpur obecneurBanT (opMMpPOBaHME
BXOIHOTO TOKa, HalpuMep, B IpUMeHeHUIx, Toe xeJjlaTeJeH

HereprBHbIﬁ 12 YCTOﬁQMBBIﬁ OT@Op TOKa M3 HMCTOUHMKa SHepI'Vn, WIN
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KOHKPETHHEM MMIYJILCHEM OPpOodMJIbL ABJISETCS HaWJIyUlMM. B KOHKPETHHX
BapMaHTax OCYIEeCTBJIEHUS, TakKoe QOpMUPOBaAHME TOKa IMIPeNaTCTBYeT
HeXeJIaTEJIbHEIM BJIIEKTPOXMMHUUECKUM DBddekTaM B OaTapesx, HalpUMep
20berTOBR OOJIeDeHeHMA KaToma WK 2QPeKTOBR IacCUBalMM.

[60] B HeKOTOPHX BapMaHTax OCYIIECTRJIEHMS, PAaCKPHTHE 3OEeCh
YCTPOMCTBa M CHCTeMH OM TeJieMeTpuM ofecleunBalnT CIJIaXUMBaHUE
BXOIOHOTO TOKa, HalpuMep, B IIpMMeHeHU X, roe KejlaTeJleH
HepepHBHHY M YCTOMUUBEM OTOOP TokKa M3 MCTOUHMKA DSHepIuu. B
KOHKPETHEX BapMaHTax OCyIeCcTBJIeHUSd, TakKoe CIVIaXMBaHMe TOoKa
CHWXaeT noTepu Ha BIIEKTPONPOBOOHOCTE B [IoCJIenOBaATEJILHO
COEIMHEHHHX COIPOTUBJIEHMAX .

[61] B HeKOTOPHX BapMaHTaxX OCYMeCTBJIeHUS, KoT'ma cxema UCC
paboTaeT B pexXuMe IOCTOSAHHOTO HamnpsaxeHwmsd, UCC crnocobeH nomaBaThb
IIOCTOSHHOEe HalpaXeHVe B cJiydyae pal3belIMHeHMS KOHIeHCaTOPHOM
uernoukmu. Hanpumep, UCC MOXeT OIPOIOJIKAThL BbEIOaBaTh MOIMHOCTHL Ha
HaTpy3Ky Ha 0oJilee HU3KOM YPOBHE.

[62] B onHOM BapMaHTe OCYIIeCTBJIEHUA, KOoHTpoJiep UCC

pealZimsoBaH HM@pOBHMM cpelCTBaMI. HpemmymeCTBa TakKom CHCTEMEI

BRJIOYAOT B ceb4da COKpaleHMe KoJIMyecTBa KOMIIOHEHTOB u
IIporpaMMrMpyeMOCThb . B HEeKOTOPRIX BapMMaHTax oCymeCTBIIEHUA,
YIIpaBJIeHN e LIeIllbIo HepeKﬂmaneﬂeﬁ OCymeCTBJIAETCHA

MUKPOKOHTPOJIJIEPOM/ MUKPOIIPOIIECCOPOM.

[63] B OIOHOM BapMaHTe OCYIEeCTBJIEHUI, PeIVJIMPYEMHM TOK
MOXeT YyCTaHaBJIMBATLCHA HMOPOBEMA cpencTBaMm C TTOMOIIEL 0
MOIOYJIMPOBAHHOTO IIO MMMPMHe UMIyJbkca (IIMM) curHajla yHOpaBJIeHUd,
CO3OaHHOTO IOUCIETUEPOM M QUIIBETPOM HU3KMX YacTOT, IOJS BHEHPaOOTKU
aHaJIOTOBOTO HAaNpPAXeHMI, KOoTopoe MC KOHTPOJJIEpa WHTEPIPeTUPYeT
Kak OTCYTCTBME BO3MOXHOCTM IOJsa JVC KOHTPOJIJIEpa OCYIEeCTBJIIATH
CBA3b UM QPOBEIMA cpencrepaMiu. nc KOHTpOJJIEPA BEHIIIOJIHEHA C
BO3MOXHOCTBIO PeTyJIMPOBKM BHXOTHOT'O TOKa, HalIpyMep, 3apdalHoTo
TOKa CYIepKOoHIOeHcaTopa. IlloCcpelCTBOM YHIpPaBJIEHUSA 3apsAOHEIM TOKOM,
cxeMa ucc CIIOCOOHa PeryamupoBaTh HallpsXeHNre Ha
CYIepKOHIeHCaTopax, HallpuMmep, INOCPEenCTBOM TUCTEPE3UCHOTO
yhopaBJIeHnd, B KOTOPOM HalpSXeHMe NOOOepXuUBaeTCd B IIOJIOCEe
HalpsaXeHVe MNOCPEenCTBOM NOBYXIIO3ULUMOHHOT'O ylpabJjieHusa UC.

[64] Cxema UCC, B HEKOTOPHX BapMaHTax OCYIIeCTBJIEeHUA,
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IOOIIyCKaeT YIpaBJIeHVMEe LIUOPOBEIMM CpPelcTBaMM. B  OOINOJIHUTEJIbHBX
BapmaHTax OCYIUIeCTBJIEHUA, cxeMa ucCc yIparJjideTcs UMOPOBEIMA
CpeICTBaMM CUCTEMOM YIPaBJIEHUS SJIeKTPOHHEM obopymoBaHuem (EMS),
HalpMuMep, Kak IIOOPpOOHO OIMCaHO HMWXe. B IOINOJIHUTEJILHEX BapMaHTax
ocymecTBJIeHUsa, cxeMa UCC MoOXeT BXOOMTL B CIANMUN pPexuM OJIA
SKOHOMUNM DBHEepIUM, M DTOT acleKT MOXeT oO0ecleuMBaTbLCA 3a CcUerT
UMPPOBOTO YIIPaBJIEHUS.

[65] KouTposuiep UCC MOXHO TaKXe peaJIM30BaTh aHaJIOTOBHMMU

CpencTBaMM. B TakoM KOHOMITYpaLMM, YyIpaBJieHMe C 0OpaTHOM CBA3LD,

B oBmeM cllydae, OCYymeCTBJIAETCA C MCIIOJIE 3OBaHMeEM TaKMX
KOMIIOHEHTORB, KakK OIlepallMOHHEE YCWUIIMTEeJIN , PE3SMCTOPEH u
KOHIOEHCaTOpPH .

[66] B HeKOTOPHX BapMaHTax OCYIECTBJIeHMSa, MHTeTpallbHad
cxeMa (MC) KOHTpOJIJIEpa B IIEHTpPE 3apAaOHOTO YCTPOMCTBA
CYIepKOHIOeHCcaTopa (ucc) BIIEKTPUUECKHA CoeloMHeHa MO Iy JIb HEIMI
MMHHEIMY HaKOIMTEJIAMM M 3alpol'paMMMpOBaHa OCYIMEeCTBJIATH CBA3b C
COeIMHUTEJILHOM CXeMOoM, cxeMoM EMS, cxeMoM I[epPeKJIoUeHUS /Ui
OOHVMM WM 06oJiee MCTOUHMKAMM BHEPIUHU (HanpuMep, BaTapeen,
TeHepaToOpoOM WJM T[POBOOHOM JHMHMeNM). Cxema UCC Takxe MOXeT
comepxaTb PE3UCTOPHYK  Llellb OJId  OUCKpeTH3alMy  HalpsKeHud,
IIOHWXAKIY IO CUJIOBYIO CeKLMIO (HanpuMmep, TIOHMKAIOMMM
npeobpasoBaTedib) , [IOBHIIAKIIYIO CUJIOBYIO CeKLMIO (HampumMmep,
IIOBHMMAKMMUN IIpeoBpas30BaTellb), Pe3UCTOp KOHTPOJA TokKa m»Opoccedid,
HeOOXOOMMEIL IJIS YyIPaBJIeHUSI B pexuMe ToKa, UW/WUIM PesrucCTop
KOHTPOJIA 3apsadHOTO ToKa, HeOBXOOUMEIM OJId PelyJIMPOBKM 3apAaIHOTO
TOKaA .

[67] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUHA, IIpeoOpa30oBaTelib
MOIHOCTM IJIS 3apaOKM CYIepKOHIeHCaTopa YIIPaBJAeTCHd 10 IPUHLIUITY
TMCTepe3uca. Hampumep, 3apA0HBEM TOK pPeryJInupyeTcsd
npeobpasoBaTesyieM UM CXeMOM  VYIpaBJIeHMsa C  OOpaTHOM  CBSA3b.
HanpsaxeHne CyIepKOHIeHCcaTopa VU3MEPAETCH npeobpaszoBaTelleM
MOIIHOCTM WJIM IOUCIIETUYepOM M T.II. IlpeocbpasoBaTeslb MOMHOCTU MOXET
OTKJIKUATLCH, HalpUMMep, KoI'lla HallpsSXKeHMe Ha CyIepKOHIeHcaTope
OOCTUTaeT OolIpeneJIeHHOTO IIopoTa. AJbLTEepHATMBHO, 3apaOHBM TOK
MOXeT  CHWXaTbLCSH, KOI'Da HalpsSKeHMe OOCTUITaeT OIIpeleJIEHHOT'O

Iopora. TaxkmMm O@paBOM, MOXHO pealZimsoBaThb pPazJIMYHEEe
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IperMylIeCcTBa. BO-IMEPBHX, KOHTPOJBHYK TOUKY HalpSXeHMS U II0JIOCY
TMCTepe3uca MOYXHO YyCTaHaBJIMBaAThH B IpoTrpaMMHO—alliapaTHOM
oBecrnieyeHnun VI IpoTrpaMMHOM obecrieueHmn, T.e. UMOPOBEMA
cpencTramm, Bes MOIepHMBAlMM CXeMb YIpaBJieHrMe C oOpaTHOM
CBA3bBI0, HaIpMUMep MOIOepHU3alluM, KoTopas B IOPYIUX Clydasdx MOXeET
norpedoBaTbLCAa OJIS YCTOMUMBOCTM M IOMHaMMKM. Takum oBpasoM,
BEIXOIOHOE HaopsaxeHMe JeTKO peIryJupyeTcsa IoJib30oBaTeJleM WU
KOHTPOJIJIEPOM, HalpuMMep B XoIe BKCIJIyaTaluu. BO-BTOPEIX, XOTHA
20HeKTUBHOCTD 3apAaOKu CyIIepKOHIeHCcaTopa, B obmeM  cJiaydae,
[IOBEIIAETCSA 3a CUeT OTPaHMUYEHMA WMIM PeTryJIMPOBKM 3apaOHOTO TOKa,
¥V MHOTME HaTrpy3KM OXMIAKT HalOpSXeHMs B OMala30He, YTOOH
IpaBUJIbHO paboTaTh, KOHTPOJJIEP, UMeIMM yIIpaBjleHMe C 00paTHOM
CBA3BI IJIA PETYIMPOBKM 3apaOHOTO TOKa MOXET MCIOJb30BAaTBLCH IJIA
obecrieueHusa BHOOpa HalOpSXeHMA M3 OMalas3oHa OJ4 OIpaBUJILHOMU
paboTHE Harpy3Ka.

[68] B HEeKOTOpPHX BapMaHTax OCyIleCTRJIeHUd, cxemMa UCC
peryJupyeT MOIMHOCTBL, IIoHaBaeMyk Ha CYIEepKOHIeHCaTop B XOHIe
3apAanKu. B HeKOTOpPHX BapMaHTax OCYIEeCTBJIEHUS, peryJupoBKa
MOIHOCTM MOXeT OBTb I[IPellIOUTUTEeJIbHa OJIS pPelyJUMpPOBKM TOKa,
HalpuMep, B cIydaax, KoTma XeJlaTeJIbHO YBEJIMUUTBL W
MaKCUMU3UPOBaATE CKOPOCTL 3BapAlOKM. PelyJIMpOBKa MOIHOCTM MOXET
oocTUraTbCcd OJaromapid apXUTeKType IIpeobOpasoBaTesid MOWMHOCTU C
PEeTYyJIMPOBKOM ToOKa IIOCPEeNCTBOM BHEMHeI'0 KOHTYpa ofpaTHOM CBSI3U
(Torma Kak TOk MOpeobpasoBaTeNid peryiMpyeTcsa BHYTPEHHMM KOHTYPOM
obpaTHOM CBA3U) . BHemHMM’ KOHTYP obpaTHOM CBA3BU MOXeT
pPeryJuMpoBaTE MOMHOCTE. HampuMmep, cuUCTeMa MOXeT W3MepAaThb CBOE
coBOCTBEHHOE BEXOIOHOE HallpSXeHMe M yYyMHOXaTh M3MepeHHOe 3HaueHue
Ha TMpeIOlMCaHHBM TOK. 9TO IO3BOJIAET IIOCJedoBaTelIbHO perlyJIMpOBaTh
MOIIHOCTb u dbakTHUUIeCKHU OOCTaBJIAEMYD MOIIHOCTb B CTOPOHY
YBEeJIMUEeHVS WM YMeHBIIeHUA IIYTEM PeTYJIMPOBKM MNPEeANMCaHHOTO TOoKa
B CTOPOHY YBEJMUYEHUS WIM yMeHBIIeHMHA. IIpollecC MOXET IIOBTOPATBCH
CKOJIb YTOIOHO IOOJITO, YTOOH (QaKTMUeCKas MOIHOCTL, IOCTaBJjigeMas B
JlJacT, COOTBETCTBOBAJIa KOHTPOJILHOM TOUKe MNpedlMCaHHOM MOMHOCTH.

[69] AHaJIOTMYHAaA CUTyalumsa CVYIIECTBYET B ciyuae
npeobpasoBaTesid  MOIMHOCTHU C PperyJupoBKOM  HalpSXKeHUS. Toxk,

BHIBOOVIMEI 13 CHUCTEME, MOXHO M3IMEPATE UM YMHOXaThb Ha IIpeldllMCaHHOe
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HallpAXeHNe . 3aTeM MOIMHOCTEL MOXHO peryiiMmporaThk IIyTeEM pPel'yYJIMPOBKU

KOMaHIOEl HallpAXeHNMA. KOHTyp YIIpaBJIeHMAd MOIHOCTBI MOXeET OBITH

"MenyieHHEM' B TOM CMEHCJIE, UTO OH MeOJjieHHee, UeM BHYTPEeHHME LMKJIIE
YIPaBJeHMsa TOKOM MJIM HallpSXeHUEM.

CxeMa HneperJjmoueHus (XO)

[70] B HEKOTOPHX BapMaHTax ocylecTRBJIEHUS, cxeMa
IepekKJIoUeH S IIpelcTaBligeT cobo¥ MNepudpepurHylnd MOHTAaXHYI ILJIaTy,
KOTOPYyK MOXHO OecmoBHO Ho0aBJATE B MOOYJIBHYID apXUTEeKTypy
[IOCPeICTBOM HaKOIUTeJIeM, BJeKTPUUECKM COeIMHEHHBX U YIPaBJISEeMBIX
COeIMHUTEJILHOM MOHTAaXHOM IIJIaToM mJisa ofecllieueHUMS MCIOJIb30BaHUA
HEeCKOJIbKMX MCTOUHMKOB MOmMHOCTM. COBMECTHO CcO cxemom UCC, cxeMma
nepekJoueHrsa objlajaeT BO3MOXHOCTLID aBTOHOMHOM paBOoTH.

[71] B omHOM BapMaHTe OCYIECTBIEHMHA, CXeMa IIepeKJIOUeHUs
MOXeT OBTE 3apaHee 3alpolpaMMMPOBaHa OJISA IepPeKJIUeHMS OT OIHOTO
MCTOUHMKA MOMHOCTKM K IOpyToMy I[OCJe Pa3palKM IIepBOHAUYaJILHOTO
MCTOUHMKA .

[72] B @mpyroM BapMaHTe OCYHMECTBJIEHUSA, CXeMa IIepeKJIoUeHUs
oBJjlajaeT CIOCOOHOCTBI IapallJIeJIbHO COeOMHATH IBa MCTOUHMKA OPyT
C OpyI'oM M JMOO YBeJUUMBATE MOMHOCTE, IOOCTAaBJISEeMYyl Ha HaIlpy3KYy,
JUBO M3BJIeKaThb CaMykl I[IOCJeIHKK OCTAaBIIYIOCS DBHEPIMID OTIOEJIbHEX
MCTOUHMKOB MOmMHOCTM, TI'Ie JMIb OTIEeJIbHHE, IIOUTH pPa3psSXeHHBe
VCTOUHMKM  He  MOT'YT OOCTaBJIATH OOCTATOUHYI®  MOIHOCTD oA
BO3OYXIeHUS HaTPYy3KU.

[73] CxeMa [EePEeKJIUEHN A, B HEKOTOPHIX BapmMaHTax
OCYIeCTBJIEHNSH, OOIIyCKaeT yhpaBJIeH e HMOPOBEIMM cpelcTBaMu
CHUCTeMOM YyIHOpaBJIeHMA DSJeKTPOHHEIM ofopynoBaHueM (EMS) M MOXeT
BXOIUTL B CIHIAIMM PEeXuM IJIS DKOHOMUM 2HepITuu. <br

CxeMa IIepekJIoUeHMa MOXeT coIepXaTh IUCIeTuep, u, B
HEeKOTOPHIX BapMaHTax OCYIEeCTRBJIEHUH, DIIEKTPUUYECKHU CoelnMHEHAa
MO Iy JIb HEIMM M/ HHBIMMA HaKOIMUTEJISIMM, u 3anporpaMMUpOBaHa
OCVYIIEeCTBJIATE CBS3bL C: COEIMHUTEJILHOM CcxXeMoM, cxeMoM EMS, cxeMon
COCTOSHUA 3apama uW/WiIKM OOHMM MM 0oJiee UCTOUHMKAMM DHEPIUN
(HanpuMmep, BaTapeeln, TeHepaToOpOM W LelloUKOoM
CYIIEPKOHIEHCAaTOPOB) Uepes OUCIIETUep CXeMH. <br

CxeMa IepeKJIoueHMd TakKKe MOXeT CcomepXaTh pes’CTop KOHTPOJIA
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TOKa,; PEe3UCTOPHYK Lelb IJSI IUCKPpeTM3allMyM HalpsSXeHUSa; pPe3UCTOp
KOHTPOJIA TOoKa IJSA M3MEepeHMM COCTOAHMA 3apdala; OOHOHAaIpaBJIEHHOE
[IEPBUUHOE pPas3beOMHEHMe, KOTOpOe IIO3BOJIAEeT BO3BpallaTh HalpsaXeHMEe
Ha mKMHEe Ha I[IepBUYHHM MCTOUHMK, I'IOe MOMHOCTE IIepBOHAYAJIBHO
oBbpabaTHBaeTCd I[IOCPeICTBOM OMOOa HUBKOTO IIPpAMOTO HallpSXeHUHd,
napaJjleJIbHO COEIOMHEHHOTO C P-KaHaJIbEHEM MOSFET (MOII-
TPaH3UCTOPOM) , OJIs CHUMXEHUSA paccedHmnd npu VCIIOJIE 30BaHUe
KOMIIeHCAUMOHHOY 00paTHOM CBA3M M IIOCJie YCTAHOBJIEHUS HaIpPIXKEeHUS
Ha mKHe, IIepPBMUHOEe pal’belMHeHMe MOXeT BRJIOUATLCHA (Pp-KaHaJlbHBIM
MOSFET OTIVpPaeTCHd) PEe3UCTOPHO-OMOOHOM  Lelbld WM nN-KaHaJbHBM
MOSFET; IOIBYHaIlpaBJIeHHOE BTOPMUHOE prasweelIHeHne, KoTOpOE
obpabaTEHBaAeT MOIHOCTL OT BTOPUUYHOTO MCTOUHMKA Ha MHMHY, TIOe
BTOPUUHOE pa3belVHeHMe, B OTJMUMe OT IePBUUHOTO pa3belMHeHUd,
MOXeT  TIIOJIHOCTBKD  OTCOeIMHATH BTOPUUHHM  MCTOUHMK OT  IIMHH;
PESUCTOPHO-OMOOHYI ILellb OJA I[IoOauy CMelleHMsS Ha 3aTBop p-
KaHaJibHOT'O MOSFET, pasMep KOTOpOoI'0 IIO3BOJIAeT OCYUWEeCTRBRJIATH
HM3KOBOJILTHYID Ollepaluid pa3beIMHEeHUS (PesUCTOPHEM IeJMTellb) U
BEICOKOBOJIL THYIO orepaumn prasbelIVHEeHU A (muon OoTrpaHMUMBaeT
3aTBOPHOE HaIpsSxeHMe O0es30lacHEM padouuMm HaOpsSKeHUeM),; W/UIIu
paz3pSXanmui PesUcCTOop, I[NO3BOJAKIMNM IapaHTUPOBATE OTKJIOUEHME n-—
KaHaJbHOTO MOSFET B OTCYTCTBME CUTHaJa YyHOpaBJIEeHUA.

CxeMa cocTogHMA 3apdama (SoC)

[74] B HEeKOTOPHX BapMaHTax OCYyIeCTBJIeHUd, cxeMa S°C CIIYXKUT
nJs ofecleueHMd OLEeHKM OCTaBIelcs ¥W/WMIM MCIOJb30BaHHOW eMKOCTU
OAaHHOTO VUCTOUYHUKA SHEPITUNA. Sra cxeMma MOXET OOBEOMHATE
M3MepeHHEEe TOK, TeMIepaTypy, OGopMy Opoduiid Toka BO BpPEMeHHOMU
obJjlacTu, ¥ MOXeT CO3OakaThk MOIEJIE IJIs OlpelelJIeHUS OCTaBIel'0CH
BpeMeHU paboTH IJISI HAaHHOT'O MCTOUHMKA DHEepPIUM.

[75] N3aMepeHMe TOKa ABJIAEeTCH B aXHEIM baxTOpPOM npu
onpenejyieHUM CpoKa CJYyXOH MCTOUHMKA DHepIuW, B YacCTHOCTH,
BDaTapen. TaxkuMm o00pas3oM, B HEKOTOPHX BapMaHTax OCYyWleCTBJIEHUS,
TOK MOXHO WM3MepATh C MCHOJb30BaHMeM TOTOBOM MC, KOoToOpas CJIYyXUT
YCUJIUTEeJIEM TOKa, YIpaBJideMbM HallpSKeHMeM. B HeKOTOPHX BapMaHTax
OCYWEeCTBJIEHVA, TOK MOXHO M3MepATh C MWMCIOJIbB30BaHMEM OaTuMKOB

XOJ’[J’[a/MaI‘HMTOMeTpOB ; MVMHIYKIVMOHHEIX IaTUMKOB, MAT'HMTHEIX IaTUMKOB
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WM PEe3UCTOPOB KOHTPOJIA TOKa BEHCOKOM CTOPOHH MM HM3KOU
CTOPOHEHL.
[76] TeMnepatTypy MOXHO MU3MEPATH C MCIIOJIE 30BaHMEM

PEeBUCTUBHOTO IeTeKTopa TeMiepaTypr (RTD), pesucTopa c OOJbIIMM

TeMIlepaTyYyPHEM KO20OULMEeHTOM, (COHpOTMBJ’IeHI/IeM, 3aBUCAIVM oT
TeMnepaTypH) . ConpoTUBJIeHME CUMTEIBaeTCHd IIyTeM VICIIOJIE3OBaHMA
Pe3SMCTOPHOTI'O neJinTeJida, IIPUKPeIlJIEHHOT'O K BHIXOOHOM HOXKe

MUKPOKOHTPOJIJIepa. Pe3UMCTOPHLHM IeJMTelJlb IIOoOTATIMBaeTca k 5 B mnpwu
OCYIECTBJIEHUM W3MepeHMA. BKJIOUeHMEe M OTKJIUEeHMe Pe3UCTOPHOTO
OeJIUTEeJIS SKOHOMMUT MOIMHOCTE WM CHMXaeT CaMoOpas3OoTlpeB pes3ucTopa.
Ipyrue CITOCOOEH V3MEepeHMs TeMIIepaTyPH BKJIOUAT B cebsa
MCIIOJIL30BaHMe OMMeTaJlJIMUeCKMX COoeIMHEeHMM, T.e. TepMolap, WK
IPYITUX YCTPOMCTB, UMEKIMX TPaH3UCTOPHHE CXeMH C MV3BeCTHBM
TeMIIeEPaTyPHEM KO3QOUIIMEHTOM, WM WHOPaKpPacCHBEX PeTUCTPURYRIUX
YCTPOMCTE.

[77] 3TM wm3MepeHMS MOXHO MCIIOJIE30BaTh B KaueCTBE BXOIHEBIX
CUTHaJIOB B IaHHYKD  MOIEJhb, ONIMCHBAKIIYK TIIOBEeOeHMe  JTaHHOTO
VCTOUHMKA DSHEPIUMM B TeUueHME BpPeMeHM. HamnpuMmep, OBJIO IIOKa3aHOo,
uTOo  BOoJIbIIMe  M3MEHEeHMs Toka OaTaper IIPpUMBOOAT K  CHWXEHUD
HOMMHAaJIbHOM eMKoCTHu ©OaTapeu Li-SOCL2. [jad »ToM xuMmuu OaTapewu,
3HaATh OPOOMIIL TOKa IIOJIe3HO MOJIS OlIpeneJIeHMs OoCTaBmeNcsa eMKOCTU
BaTapen.

[78] CxemMa COCTOAHMA 3apfala MOXEeT CcoIepXaThb IUCIeTYep, U,
B HEeKOTOPHX BapMaHTax OCYMeCcTBJIeHMUSa, BJIeKTPpUUYecKM COoeIMHeHa
MO IYJIb HEIMM M HHBIMM/ HaKOINUTEJIAMA, u 3anporpaMMUpPOBaHa
OCVYIIECTBJIATE CBS3b C: COEIMHMTEJILHOM CcXeMolM, cxemol EMS, cxeMon
IepeKJIUeHnS  1/UINu OOHVM  WJIMU BoJee VICTOUYHMKAaMA SHEepIUn
(HanpuMep, 0OaTapeel WIM LEeNOUKOM CYIEPKOHIOEeHCAaTOPOB) uUepes
OUcrieTyep cxeMel. CxeMa COCTOSHMA 3apdla TaKXe MOXEeT COOepXaTh
BHEIMHIK MMHY CBSA3M, pPeallM30BaHHYK IIOCPEeOCTBOM IIOATATMBAKIUX
PE3UCTOPOB; PEeTVJIATOP HaOpSXKeHWUd, MCIOJNb3YyeMBlM IJIS YCTaHOBJIEHUA
HYXHOTO Halp SXeHU A nJis OucrieTuepa u OIpyToTro uMPPOoOBOTO
BJIEKTPOHHOTO oBopYyHOOBaHUA; cxemy KOHTPOJIA TOKa;
OOHOHAIIpaBJIEHHOEe  pas3belMHeHMEe  HaTlpPy3KWH, opuyeM  p-KaHaJlbHEMN
MOSFET oTnmMpaeTcsd IIOCPEeOCTBOM CHIHaJla YIHIpPaBJIEHMS Ha IIOHMWXAIUMN

n-xaHaJbHEM MOSFET M OTHOULIEHME Pe3UCTOPHOTO OeJIMTelIS BHOUpaeTCHd
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0JI4 HaIJlexalleI'o CMeleHMda p-KaHaJlbHOoTo MOSFET Ha HU3KUX YPOBHU
HalopAaXKeHUsd, TOTrODa KakK CTalMIUMTPOH  CJIYyXMT IOJ4 OIpaHUUYEeHUd
MaKCUMaJILHOTO HAaNpSKeHMsS MeXIy MCTOKOM ¥ 3aTBopoM MOSFET; wu/wiau
uenu PEe3UCTOPHOTO oemred u By bepHEM KOHIOEeHCaTop AIII,
HeOOXOOUMEM IOJIS CUMTHBAHMA aHAaJIOTOBOT'O HallpsSXeHUA.

CxeMa CHUCTEeMBl ylIpaBJieHUd CylepkoHOeHcaTopoM (UMS)

[79] B HEeKOTOPHX BapMaHTax OCYIMeCTBJIEHMS, PaCKPHTHE 3IeChb
YCTPOMCTBa M CUCTeMH S5M TeJIeMeTpuM CcomepXaT CxXeMy CUCTEMEH
yhopaBJIeHUSa CcyIepkKoHOeHcaTopoM (UMS). CxeMa CHUCTEMB YyIpaBJIEHUA
CYIIEPKOHIOEHCATOPOM  UMeeT TJIaBHOM CBOeM 1leJiblo HoOIOepXaHue
PaBoTOCIIOCODHOCTH OTOEJILHOTO BJIEMEHTA OIUTaHUAg B xome
SKCIIyaTauun. CxeMa UMS MOXEeT M3MEPATH HAIPAKEHUS OTIOeJIbHEX
BJIEMEHTOBR NUTAHMA WM HANPSKeHMAI HonHabopa SIJEMEHTOB IMTAaHUA B
Ilellouke U UX CKOPOCTM 3apdja/paspgama.  [OucoeTuep cxXeMmun UMS
VCIOJIb3YEeT 5BTU IapaMeTps IJIA OlIpeleJieHMd paboTOoCIOCOOHOCTHU
BJIEMEeHTa IIUTaHM4g, KOTOPHE MOI'YyT IepelabBaTbCAa Ha CXEeMy CUCTEMH
YyIpaBJIeHMs SBJeKTPOHHEM ofopynoeaHueM (EMS) mOjgd BKIKOUEHUI B
AJITOPUTMEL ONTHMMMI3AUMU M XYPHAJE OTaHHBIX .

[80] ONOJIHUTEJIBHO, B HEKOTOPHX BapuaHTax OCYIeCTBJIeHUSd,
cxeMa UMS oTBeuaeT 3a OaJIaHCUPOBKY M MYHTUMPOBaHMWE BJIEMEHTOB
NIMTaHUAg. BamaHcHupoOBKa BJIEMEHTOBR nMuTaHnug NIpendTcrTByeT
lepeszapanke u [IOBPEXIEHUIO CYIIEPKOHIEHCAaTOPOB B xone
SKCIJIyaTauum. I[IyHTUPOBaHME BJIeMeHTa OUTaHusA OOBOIMUT 3BapSAOHHM U
PaspAOHEM TOK BOKPYID OTIEJbLHOTO DJIeMeHTa IIMTaHusa. IllosToMy
WYHTUPOBaHMEe  BJIeMeHTa I[IUTaHMA UCIOJNb3YeTCd OJ4d COXpaHeHud
sbbexTUBHOM pa®oTH B ClydYae, Korga B»JIeMeHT T[MTaHuA CUJIBHO
[IOBPEXIOEeH WM OEMOHCTPUPYET HEeOOHUHO BHCOKOT'O DSKBUBAJIEHTHOTO
[IOCJIeDOBATEJIBHOTO COIpOoTUBRIIeHUs (ESR).

[81] Cxema UMS cnocoBHa OIopeleldaTrsk paboTocCnocoOHOCTE
OTIOEeJIbHOTO DBJIEMEHTa OUTAHMA, UYacTOo U3MEepdd HalpdKeHMe DBJIeMeHTa
NIMTaHnAa n ronarpasa 3apAOHEN TOK Ha EMS. VMupopmMaLmg
PaBoTOCIIOCODHOCTM DJIEMEHTA IUTAHMA MOXET IepelaBaTbCd Ha CXeMy
EMS 0o MOOYJIBHOWM MMHe CBA3YM, HalpMUMep, uYepes MOINyJIbHEE MMHHEE
HakKOoOUTeJIM. 3aTeM MHOopMaLMsa paboTOCHOCOOHOCTM DJIeMeHTa MIUTaHUAg
MOXeT MCIOJIb30BaThbCA CcxeMoM EMS 1mjsa WM3MeHeHMs  I[IOBEeIeHUS

CUCTEMEI. Hanpuwmep, IIPenrioJIOX1M, yTOo CcxXemMa EMS nDommepxmBaeT
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BEICOKYID MOIHOCTL, BHBOIMMYK Ha HaI'Py3Ky, IIyTeM pPeryJUPOBKM IO
BEICOKOTO BEXOIOHOTO HaIpSXeHMA KOHIOeHcaTopa. Ecam xe cxema UMS
coofmaeT ¢} [IOBpPEeXIeHUN OOHOTO NI HECKOJIbKUX
CYIIEPKOHIOEHCAaTOPOB, EMS MoOxeT BHEOMPaAThL CHMXEHMEe  BHXOIOHOTO
HallpAaKeHMA  KOHIOeHcaTopa. Bojiee HM3KOe  BHXOIHOE  HaIIpAXeHUe
CHMXaeT BO3MOXHOCTM BHXOIHOM MOIHOCTM, HO IIOMOTaeT COXPaHUTH
pPaboToOCIIOCODHOCTE CYIIepKOHIeHcaTopa. TakuM ofpasoM, B OIHOM
BapMaHTe OCylecTBJIeHusa, cxema UMS npenjaraeT YIOOHEM cCHocod
HEe3aBUCHUMOTO VYIPaBJIeHMA YPOBHAMM HANPSKEeHUI DJIeMeHTa OIUTaHuA,
oTcyiexuBad pPaboTOCHOCOOHOCTL OTHEeJIBHOTO HBJIeMeHTa OIUMTaHUuA U
LEIOUKM CYIIEPKOHIOEHCATOPOB.

[82] B HEeKOTOPHX BapMaHTax OCYMeCTBJIEHUS, IOUCIETUEp CXEMH
UMS MOXeT OCYUWeCTBJIATE CBA3LE C AnpoM UMS uUepes BHYTPEHHKKD MUHY
CBA3M  CXEMH. B osTOM 1nOpumepe, CUTHAJIEL OaHHHX M  KOMaHTI
IIepeHOCATCHA IO BHYTPEHHeM mMHe CBRA3M. [UCHeTduep YyHOpaBJISeT SOpOoM
UMS @mjga M3MepeHMd HalIpAKeHUAa KaXIoT'o DBJIEMeHTa OUuTaHuAa. B
3aBUCHMMOCTM OT COCTOAHUA 3apdla, IOUCIIeTUep IIPenlMCHBaeT AIOpY
UMS DaJjlaHCHUPOBAThH KaXIOEI BJIEMEHT NIUTaHULD. B KOHKpPETHEIX
BapMaHTax OCyleCTBJIEHU T, BpeMeHeM U dYacToToM 0OaJjlaHCHUPOBKMU
yIopaBJgeT OUCIeTUep OJA ONTUMMU3aLUM paboTOCIOCODHOCTM 3SJIeMEeHTa
OUMTaHUAa M OJS MUHMMM3alMKM pas30olpeBa, KOTOPHM MOXET BO3HUKATDH
opm OBaljlaHCUPOBKe. PaboTOCHIOCOOHOCTE BJIeMeHTa IIMTaHMSIg MOXET
OTCJIEXUBATLCA IOUCIETUEPOM M IepelaBaThbCd OUCIeTUepOM Ha CXeMy
EMS uepes MOOYJIBHY MIMHY. JONOJHUTEJBLHO, B HEKOTOPHX BapMaHTaxX
OCyIEeCTBJIeHUA, IIYyTEeM MUCIOJL30BaHMUA BHENHMX YCTPOWMCTEB, HalpUMep
MOSFET, ImucroneTduep MOXeT I[IPMHMMATE pPelleHMe Ha MIYHTUPOBaHUE
OAaHHOTO DJIEMEHTa IUTaHUA.

[83] Sopo UMS wumMeeT CxXeMy, KOoTopas IIO3BOJIAeT WU3MepPAThH
HaOpgaKeHMe OTOEJIBHEIX SBJIEMEHTOB IMTAaHMA. JONOJHUTEJILHO, 4npo UMS
CIIOCOOHO YIHOaJIATL 3ap4al M3 OTIOEJIbHHX SJIEMEHTOB [IUTaHMA OJid
CHWXEHU I HaOpaXeHU A DJIEMEHTA OIUTaHUL. B OOHOM  BapMaHTe
OCyIeCcTBJIeHN A, 4npo UMS OajlaHCHUpPYeT OTIOeJIbHHE SJIEeMEeHTH [IUTaHWUA
IyTeM pacCeMBaHMsa M30BHTOUHOM DHEePIMM Uepe3 [NacCCHMBHEIM KOMIIOHEHT,
HallpMyMep, COINPOTHUBJIeHMEe. B IOpyI'oOM BapMaHTe OCYIEeCTBJIEHMHA, 3ap4al
MOXHO VYIHOaJIATE M3 OOHOTO BJIeMeHTa IUTaHUA C BHCOKMM HalpaKeHMeM

n IIepeHOCUTE Ha npyroﬁ SJIEeMEHT IIMTaHMA C HUIKMM HallpAXeHNVEM.
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[lepeHOC 3apsgala MOXHO OCYIECTBJIATE C MCIOJBb30BaHMEM BHENHUX
KOHIEHCATOPOBR MM IOpOoccesleM mOJd XpaHeHMsa ¥ BHCBOOOXIEHUA
M3OETOUHOT'O 3apdana.

[84] B HEeKOTOPEIX BapraHTax OCYIIeCTBJIEHUA, IIOCKOJIBKY
fajlaHCUPOBKa U OTCJIeXMBaHMEe DBJIeMeHTOB I[IUTaHusa He  o00d3aHOo
[IPOUCXOOUTE HENPepHBHO, T.e. BCer'Da, cxeMa UMS MOXeT BXOIUTHL B
COCTOSHME CHa HM3KOM MOMHOCTM. Hampumep, cxemMa EMS wMoOxeT
YIPaBJIATE cxeMo¥ UMS uepes MOOYJILHYIO MMHY CBA3M TakuM o00pasoM,
uyTo: (1) KOI’Da He MCIOJIbB3YyeTCcHa, cxeMa UMS MOXeT IIepexXoIVTh B
pexuM paboTE C HU3KMM 3HepronoTpebljeHveM, U (2) Opu OIpHUeMe
BHI30OBA, cxema EMS MOXET VHUIIMMPOBATH OTCJIeXUBaHUE u
faJlaHCUPOBKY D3JIEMEHT IMMTaHMA Uepe3 nucrnetuep UMS.

[85] B HekoTOpPHIX BapMaHTax OCYIMEeCTBJIEHMSA, MOIOyJIbHad MMHAa
IOOIIyCKaeT HIOByHallpaBJIEHHYK CBA3b MeXIy IOUCIIeT4epoM cCcxeMu UMS,
cxemMo¥ EMS © IOpyTMMM OUCIETUEPCKMMM Y3JlaMM Ha [IMHe CBSA3MU.
MOmMHOCTE TakXe MOXeT IIOCTyIllaThk Ha IUCIeTuep cxeMe UMS dyepes
MOIYJIBHYK IMHY .

[86] B oIpelejleHHBX [IPMMEHEeHMAX, CcxXeMa OaJIaHCUPOBKM MOXET
aBTOMaTUMUECKM OaJlaHCHUPOBaATE BJIEMEHT I[IMTaHMSL, KOI'Ia HallpsaXeHue
BJIeMeHTa  [IUTaHusAd [IpeBHIIAET YCTAHOBJIEHHOE HalpsSXeHMe . 370
[IOBeeHMe IIO3BOJISAET B pPeaJlbHOM BPEeMeHM OCYIEeCTBJIATE PelyJIMPOBKU
HalpsSXeHMA Ha LelloukKe CYIIepKOHIOeHCcaTopob. CxemMa UMS MOXeT OBTH
BHIIIOJIHEHA C BO3MOXHOCTBLIO OCYIECTBJIEHUS CBASM Ha MOINYJILHOM mMHE,
uTo [IO3BOJIAET B peaJbHOM BpeMeHU OBHOBJIATH noBeneHue
BaJlJaHCUPOBKM BJIEMEHTOB IIMTaHMs. KpoMe TOTro, CBSA3b Ha MOOYJILHOM
mMHe TII03BOJISET COXPaHATh IaHHEEe BHe cxeMmel UMS. 3Ta MOOYJIBHOCTBH
nmo3spoJgeT cxemMe UMS MMeTb MUPOKMM IMalasOoH IPpYMMeHeHUM.

[87] B HeKOTOPHX BapMaHTax OCYWeCTBJIEHVA, OUCIIETUED WU
MOIyJIbHas mIMHa IIO3BOJISOT BHOCHUTE M3MeHeHMS B TpeboBaHUA K
CYTIEPKOHIeHCaTopaM M CUCTeEMe, HalpMMep, Ppa3pelanmyl CIOCOOHOCTH
KYPHaJIMPOBaHMA UM  CPOK  BKCILIyaTaluu, ez HeoOXOOMMOCTM B
OOMMPHOM TepecTporke cxeMel UMS.

[88] B HeKOTOpPHX BapMaHTax OCyIeCTBJIEHUS, MHOOPMALIU A
paboToCOCODOHOCTM D2JIEMEHTAa [IMTaHMS MOXEeT XPaHUTBCSA JIOKaJIEHO Ha
cxemMe UMS MM COXpaHATBCA ILHocpencTtBoM EMS r1ocjie HnDepemaumM II0

MO,JIyJ'H::HOﬁ nrmHe . MHC_bOpMaLU/IF[ oJe) SJIEeMEHTEe IIMTaHMA MOXeT OBITH
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[I0JIe3Ha npu onpeneJjyieHuny, HYXHO JIn 3aMeHUTHb DaTapen
CYIIEPKOHIOEHCATOPOB rocJje MCIIOJIE30BaHUA, NI HYXHO JIn
OOCIIyXUBATEL OTHOEJIbHEE DJIEMEHTEH NIMUTaHMUA.

[69] B HEeKOTOPHX BapMaHTax OCyUIeCTBJIEHUA, KOoI'Da DJIEMEeHT
IMNTaHUA HaxXOOUTCHA I[OIPUM BHCOKOM HalpaXeHMM, cxeMa UMS crnocofHa
paspaxaTb STOT BJEMEeHT IOUTaHMAg 0O 0OoJiee HUBKOT'O HallpAXeHUd.
Binaromapd paspdOkKe 32JIEMEHT NMTaHMUA OO 0OoJiee HM3KOI'O HalpSXeHUS,
CPOK BKCIJIyaTaluuu BJeMeHTa [IUTaHusa YOJIMHAIeTCcsa. llogmepxXaHue
cBallaHCUPOBAHHOTO HalpPSKEeHMS B3JIeMeHTa IIMTaHMA II0 BCel lelouke
[I0O3BOJIAET ONTUMU3UPOBATE CPOK BKCITyaTalnum KOHIOeHCaTOpHOM
LellOYUKHA.

[90] B omopenelileHHEX CJly4dasax, pa3pdaika DJIeMeHT [IUTaHuA
IPUBOIOUT K BHIOEJIEHUI M3OHTOUHOI'O Tellla, KOTOpOoe MOXeT IIOBPelUThb
OKpyXaKllee 5BJIeKTPOHHOe obopynoeaHMe. Kpome TOrO, dYacTo OHBaeT
OPEenIouTUTEJIEHO YIPAaBJATE pPaspaOHEM TOKOM M3 DJIeMeHTa [IUTaHUAI
0JI [NpeloTBpalleHMs IIOBPeXIeHMs SJIeMeHTa [IUTaHUA WM M30BTOUYHEX
TEeIlJIOBEIX [IOTepPh. TaxuMm oBpasoM, B HEKOTOPEHX BapMaHTax
OCyWleCTBJIeHKA, CcxeMa UMS crnocoBHa YyIPabJATH IPOOUIIEM Pa3pAOHOTO
TOKa, IIyTeM paclpeleslIeHUd pPaspaOHHEX TOKOB 10 OOJBIONW ILJIomanu
cxXeMa, UYTO IIO3BOJIAET YJIYULUTL TeIJIOBOe YIPaBJIEHME W IIOBHCUTH
PaboTOCIIOCOOHOCTE BJIEMeHTa OIUTaHUA . Hanpuwmep, TeIJio,
OOYCJIOBJIEHHOE COOBTMEM pas3pana, dYacTo JoKaJlM3yeTcd B CeKUUU
cxeMel UMS. Ecam Heo®Oxonoumo cOaJjlaHCUPOBAaTh HECKOJIBKO DSJIEMEHTOBR
OUTaHug, IJS YMeHBIIeHMS BCILJIECKOBR TeEMIIepaTyph IIPeOlOUTUTEIJBHO
He OaJlaHCUPOBATH DJIEMEHTH I[IMTAaHMA, KOTOPHE BHI3HBAKT BCILJIECKU
TeMIIepaTypPE B COCeIHEeM MeCTOIOJIOXeHMM Ha cxeMe UMS. IlosToMy
cxeMa UMS vyhopabJigdeT BCIIECKaMM TeMIIepaTypsl, BHOMpad, Kakue
BJIEMEeHTEHL IUTaHUA DaJjlaHCUPOBATE, Ha OCHOBaHUU nx
IPOCTPAHCTBEHHOT'O MECTOIIOJIOXKeHUS Ha cxeMe UMS. STuMM BJIeMeHTaMu
MOXeT YIPaBJATL OUCIeTUep M LOOIOJIHUTEJIBHO MOXeT YIpaBJATb EMS
U/ UV X KOMOMHALWA.

[91] B HeKOTOPHX BapMaHTaxX OCYMeCTBJIeHUSa, cxeMa UMS Takxe
YIOpaBJsgeT  BCIUJIeECKaMM  TeMIepaTypH I[IPM  BHIIOJHEHMM  Oolepalun
BaJlJaHCHMPOBKKM I[IyTeM VYIpaBJIeHMA BpeMeHeM pa3s3psana. Hanopumep,
BMECTO TOI'O, UYTOOHE I[IOCTOSAHHO paspaAXaTh CYIepKOHIOeHCaATOop IO

OJOCTVIXEHNMA XeJlaeMOI'O HallpAXeHNA SJIeMeHTa IImmMTaHm4a, OMCIIeTdep



277

BHOMpAaeT pexuMm I[IepuoIMUyecKOoro HaudaJla UM OCTAaHOBKUM 3apAaAIOKWU.
YBeuuuBas KoO3QQUIMEHT 3aloJIHeHMS MexIOy COoOHTHMAMM pa3pala,
MOXHO 0OCJIabJigTh BCILJIECKM TeMIepaTypH, OOYCJIOBJIEHHHE paspsalHBM
TOKOM BJIeMeHTa MIMTaHUA.

[92] B HEeKOTOPHX BapMaHTax OCyIMeCTRBJIeHUA, [IOBpeXIeHHEM
2JIEMEHT MOMTAaHUA MOXET NOeMOHCTPUPOBATH CHMXEHHYI €eMKOCTBH IIO
CpaBHEHMI C OKpyXallMMM BSJIeMeHTaMM OMTaHMa. B »ToM  cJydae,
2JIEMEHT IIMTaHMsS IeMOHCTpupyeT 00Jiee BECOKME CKOPOCTM 3apdla U
paspgana. B »sToOM cJlydae HOPMaJlbHBEE orepaliuy 0OaJJaHCUPOBKU OyOyT
ocyabyaTe Jioboe TIOoBpexXIeHMe B3JIeMeHTa OIMTaHusa. AHAJOTMYHO, B
HEeKOTOPHX  BapuaHTax oCcymeCcTBJISHUI, 2JIEMEHT IUTaHUS  MOXET
IeMOHCTPUPOBATEL YBeJIMUeHHBMN TOK YTEeuKHU, IPUBO I AMMUM K
IIOCTOSHHOMY CHIWXEHUIO HalpsSKeHUI SJIeMeHTa OUTaHug. IJoHMXeHHOe
HaOpsSKeHMe Ha BJeMeHTe IIMUTaHusa TpedbyeT, UTOOH IOpyTrMe 5SJEeMeHTH
NIUTaHUA T[IOOIepXuBaliM 0OoJiee BECOKOe CcpellHee HalpsxeHre. OOATh
XKe, HOpMaJlbHHE olepaluy 0OaJIJaHCUMPOBKM B BTOM Clydae OynoyT
oCJIabJIATE IOBPEeXIeHMEe BJIEMEHTOBR IIUMTaHUA.

[93] B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUSA, BJIEMEHT IIUTAHUSA
MOXeT TIIOBPEeXOaTbCSd HAaCTOJIBKO, UYTO OyImeT HOeMOHCTPUPOBATB OUEHDb
BHCOKOe ESR, CHMXasd KOMMYTHUPYEMYK MOMHOCTE BCEM KOHIOEHCATOPHOMU
LIelloUKM. B »TUX Clydasax, OOBUHEE ollepaly OalJlaHCHMPOBKM He pelar
npodieMy . B HacTO4mMM  MOMEHT, cxeMa  UMS MOXeT BHIOMPATEH
IYHTUPOBaHMe JIoOOT0 HTAaHHOTO S2JIeMeHTa OUTaHusa. [yHTMpoBaHMUeEe
pJIeMeHTa [OMTaHMg MOXeT OOCTHUIAaTbCsa C  IIOMOWBLI  HEeJIMHEeMHBX
YCTPOMCTB, HaIpUMep, BHEMHMUX IMOIOB, KOTOPHE NMYHTUPYIOT 3apIIHLHM
U paspaOHBl TOK, B CBA3M C UeM, KaXIbBM BTOPOM BJIEeMeHT IIMTaHUA
OOJDKeH  XPaHUTH foJiee  BEICOKOe CpelHee  HalpgaXeHUE. OmHako
BOBMOXHOCTD KOMMY TUPY €MOM MOIHOCTHU LelIoOUKM ocTaeTcHd. B
HEKOTOPEIX BapMaHTax OCYIMeCTRBJIEHUS, TIJe CYINeCTBYET HeCKOJIBbKO
BaTapel U/UIM [IOCJEeOOBATEJILHO COEeIMHEHHHX CYIePKOHIEHCATOPOB
WM TapalljielJIbHO-TIOCJIeNOBaTeJIbHHX COeIMHEeHNM, BaXHO OTCJEeXMBATLH
u OaJlaHCHMPOBAaThb COCTOSHMEe 3apdla OTIOeJIbHHX BSBJIEMEHTOR IIMTaHMA.
CxemMa UMS COOEPXUT HeOoOXOIMMYK CXeMy IIJIA OTCJIeXVMBAaHUA U
faJlaHCUPOBAaHMA LEINOUKM CYINEPKOHIEHCATOPOR, IIPM 3TOM BKJIOUAKIY
B ce®4 IOONOJIHMUTeJIbHEEe QYHKIMOHAJIEHEE BO3MOXHOCTHM IJIS IIOBHINIEHUA

S20DPEKTUBHOCTHY, paboTOCHOCODHOCTM CHUCTEMBEl UM YJYUIEeHUMSA TeIlJIOBOTO
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yIhpaBJIEeHU A .

[94] CxeMa UMS B HEKOTOPEIX BapuaHTax OCVYIIeCTBJIEHUA
COOEPXUT IOUCIETUEP, BIJIEKTPUUECKM COeOMHEHa MOOYJIEHEIMU IMHHBEMU
HaKOIUTEJIAMA, u 3anporpaMMMpoBaHa OCYIIECTBJIIATE CBA3b c:
COeNMHUTEJILHOM CxXeMoM, cxeMo¥ EMS, cxeMO¥ COCTOAHMS 3apdna,
CXeMOV TIIepeKJIoUeHUS WIM IPpYyTMMM CXeMaMyM B PAaCKPHTHX 3I0ecCh
YCTpOMCTBax M cHucTeMax O5M TejleMeTpuM, W/WUiIM OIHUM WM OoJiee
VUCTOUHMKAMM DSHepTUuM (HaopuMep, ©OaTapeel, IOIPOBOIHOM JIMHMEN WJIMU
TeHepaTopoM) . Cxema UMS TakXxe MOXeT COIOepXaThk MHTeIpallbHYK
cxeMy (UC) wmIM KOHTPOJJIeP IJsA ocymecTBJIeHMS oGyHkuuyn UMS,
IepekJjoyanmme YCTPOMCTBa, HaIpuMep, TPaH3UCTOPH WM IOUMOIH, U
PasJIMUHEIE BCIIOMOT'aTeJIbHEE KOMIIOHEHTH. MC MOXHO BHOMPaATE U3
TOTOBHX MOHOJIMTHEIX YIIpabJigwommux WC.

CxeMa CHCTEMH YIIPaBJIEHMSA 3JIeKTPOHHEM oOopyImoBaHMeM (EMS)

[95] B HEeKOTOPHX BapMaHTax OCYHMEeCTBJIEHMS, PAaCKPHTHE 3JeCh
YCTPOMCTBA M CUCTeMBl OM TeJjieMeTpuM comepxaT cxemMy EMS. Cxema
EMS gBJjgeTcd MHOTOQYHKIMOHAJLHEIM YCTPOMCTBOM, CIIOCOOHBEIM K
OOHOMy WM 0oJiee M3 cljenyomux: cbopa U perucTpaluuy OaHHBX
[IPOU3BOOMTEJIEHOCTHU CUCTEMEL u YCJIOBUM OKpYyXawemn Cpens;
yIopaBJIeHUd OPYyTMMM CXeMaMM; W OCYIEeCTBJIeHMSA CBSA3M C BHEIHUMU
cucTeMaMy OJIA [NpoTpaMMMPOBaHMA M IIlepelaul OaHHEBIX.

[96] B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUd, oOopyIOoBaHMe
cxeMel EMS TIIJIOTHO OOBEOMHEHO C OKpyXaoluM o00pyIOOBaHMEM, UTO
[IO3BOJIAEeT VYIOPAaBJATL ¥ OTCJIEeXMBATL IIOBeIeHMe BCelM CUCTEMEH.
OBopymoBaHMe MOXeT IOOIOJHATBECHA MHTEeJJIeKTyaJIbHEM IIPOTPaMMHO—
anmnapaTHHM ofeclieUueHMeM, KOTopoe YyIIpaBJisgeT paboTo¥ HeCKOJbLKUX
IPYTUX MUKPOKOHTPOJIJIEPOB, C MCIOJbL30BaAaHMEM BHEMHUX OaTUMKOB U
CBABLID MeXIy MMKpOoIIpolleccopaMy IJiS MHTEeJJIEKTYaJIbHOM OITUMMU3AlIUKU
IPOUBBOOAUTEJILHOCTU CUCTEME. O9TO II03BOJIAeT IIOJYUMTL Upe3BHUalHO
YHUBepPCaJIbHYI 7 paboTocrnocobHYI CUCTEMY, KOTOPY® MOXHO
ajalTUpOBaAThL B peaJIbHOM BpeMeHM K M3MeHeHMAM OKpyXalmel cpelbl U
TpeOOBaAHUN .

[97] B HEeKOTOpPHX BapMaHTax OCYIeCTRJIeHUd, cxeMa  EMS
cobMpaeT U PETUCTPUPYET IaHHBE IIPOU3BOOMTEJIEHOCTU CUCTEMBE U
YCJIOBUMSA OKpYyXaomel cpenel. Cxema EMS, HamopuMep, [IOCPeICTBOM

OUcIrierTduepa CXEMEI EMS, oTBeuUaeT 3a 3alliChb OJAaHHBEIX DJaTulKa
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HEINOCPEnCTBEHHO OT BHEMNHMX TaTUMKOB WM IIOCPENCTBOM CBA3M IIO
MOIOYJIBHOM MMHE OT OPYIMX CXeM. OTM JaHHHEe MOTYT MCIOJB30BaTLCSH
0JIg OLEeHMBAHMA I[IPOM3BOOUTEJILHOCTM CUCTEMEl IJIA ONTHMM3alum. B
obmeM cJydyae, 3HauuMMBEe COOBITMA TaKke MOI'YT PeruMcTpUpOBaTbLCA IOJIA
najlbHeMmeIro OlLleHUBaHUA .

[98] B HeKOTOpPHX BapMaHTax OCYIleCTBJIEHNU, cxema EMS
yhopaBJjsaeT OKpPYXallMM cxeMaMm ojga ONTUMM 3aLlN
IPOU3BOOUTEJILHOCTY CHUCTeMbl. Hamnpumep, cxeMa EMS MoXeT yHOpaBJIATH
3apAOHEIM TOKOM cxXeMH UCC. 3apaOHHM TOK MOXHO BHOMpPaATh Ha
OCHOBAHMM IOAaHHEHX, COOPaHHHX I[I0 CUCTeMe IIOCPEeOCTBOM IaTUMKOB U
CBA3M CO cxemMamm. CxemMa EMS Takxe MOXeT, II0O BO3MOXHOCTH,
IepeBOOUTEL pPa3JIMUHEE KOMIIOHEHTHE CXeMH B COCTOSHME CHa HU3KOM
MOIHOCTM IJIZ SKOHOMMM MOIHOCTM.

[99] B HEeKOTOpPHX BapMaHTax OCyIleCTRJIeHUd, cxeMa EMS
OCVYIIECTBJIAET CBA3b C BHENHMMM CUCTEMaMM IJ4 IPpOTpaMMUPOBAaHUA
U/ Uiy repenauys  OaHHBIX . BHemHAga mMHa CBA3M Ha cxemMe EMS
[IO3BOJIAET OCYIECTBJIATE CBA3b C  OKpPYyXeHUMeM ODOpYyIOOBaHMA U
IpoTrpaMMHOTO oBecrieueHud. 3TO CoeIVHeHHue [I0O3BOJIAET
nepenporpaMMmMpoBaTs cxeMy EMS HOpM HaxXOXIOeHUM B CUCTeMe. 3aTeM
EMS MoOxeT IHepenpol'paMMUPOBATEL IPYIMe OUCIEeTUEePH WM YIPaBJIATH
paboTo¥ IOpyTuUx »OUCIeTUuepoB, 50bekTMBHO Iepelpol'paMMMPYsS BCIO
CuCcTeMy. BHemHAad mIIMHa CBA3M TakKXke MCIOJB3yeTCcda OJd Ilepeladuu
XYPHAJIOB IaHHEX M3 BHYTPEHHel I[IaMATM BO BHelHee IIpOoTpaMMHOe
oBecrnieueHre. TaxkuM o00pas30oM, OaHHEHEe MOXHO cobupaTb B XoIe
SKCIJIyaTalun u aHaJIN3UPOBATE nocjye orepauum BHeMHeN
annapaTypo¥, HalpuMep, BHemHuM IIK.

[100] B oIOHOM BapmMaHTe OCYIIeCTBJIEHUSA, cxXxeMa CHUCTEeME
yIpaBJIeHMs DBJEeKTPOHHEM OOopynoBaHueM (EMS) cayxur nmug cbopa
MHOOPMaALlMM OT OOCTYIIHBEX OUCIETUEPOB U HDAaTUMKOB UM 323aBUCUMOTIO
yIpaBJjleHUsa [NOBeIeHMeM CHUCTeMel. EMS Takxe ofecneuMBaeT MHTepdelc
C BHENHMVM SJIEKTPOHHEM OO0OOpPYIOOBaHMEM, HalpMUMep, IPpOTPaMMHBEM
oBecrnieuenvem K ZNJR%! pazpaboTuMKamMm NporpaMMHO—-allapaTHOTO
oBecrieueHrd. Uepeszs BHENHOW MMHY CBA3M, MOXHO IPOIPaMMMPOBATH
AOpo CXEeMHI EMS, Halpumep, OUCIIeTUuep CXEeMH EMS, n,
CJlegoBaTeJIbHO, BCe OCTaJIbHEE IOMCIIEeTUEePH, IIOOKJIOUeHHEEe K CXeMe

EMS.
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[101] Amgpo cxeMH EMS MOXeT COCTOATHL M3 OIOHOM MM 0OoJiee
IMPPOBHX CXeM, HallpMMEeEpP, MUKPOKOHTPOJIJIEPOB, MHUKPOIIPOILeccopa WJKn
BJIOKOB BEHTWJILHOM MaTpPHULEL, IpOoTpPaMMUPy EMOM [IOJIL30BaTEJIEM
(FPGA) . B HeKOTOpPHX BapMaHTax OCYyUIeCTBJIeHUA, AOpO CxXeMel EMS
MIOOKJIOUEHO K CXeMe COeIMHeHMSa/pasbelIMHeHVS HaTpys3KM, KoTopasd
[IO3BOJIAET COEeNVHATEH LIEeIIOUKY CYIIEPKOHIEHCAaTOPOB C BHeMHeM
HAaTpy3KOM WJIM Pal3beIuMHATL MX. KoHIeHcaTopHAad Lelouka MOXeT
OTCOEOMHATLECH OT HaTrpys3KWU, eciyu, HalpuMep, HaopsSxeHMe  Ha
KOHIEHCATOPHOM LellouKe CJMIKOM HM3KO WM CJMIIKOM BHCOKO IJIA
KOHKPEeTHOM Harpy3kM. B xoIe HOPMAJLHOM BKCIUIyaTalluM, Harpy3ka
IIOOKJIUEHA K CyIepKOHIeHCcaTopaM yepes cxemy BO30OYXIEeHNA
Harpy3Ku.

[102] B HeKOTOPpHX BapMaHTax OCyIeCTRBJIeHUd, cxeMa EMS
MIONKJIDUEHAa K JOIOJIHUTEJIEHEIM JaTuuMkaM, KOTOPhEE He COINPSXeHH C
IPYTVMMM HOUCIeTdYepaMM. OTM OaTuMKM MOTYT BKJIKUYAThE B cebd OOUH
uim 0BoJee M3 TPYIIH, COCTOAmMEeN M3 OaTuMKa TeMIepaTypH, IaTukka
TOKa HaT'py3KM, IaTuMkKa BXOIOHOT'O Toka OaTapeM, HOaTuMKa BXOIOHOTO
HaOpSKeHUS M OaTuMKa HalpsSKeHMS Ha KOHIeHCATOPHOM IllelouKe.

[103] Cxema EMS wMOXeT OHTH I[IOOKJOUEeHa K OPYI'MM CXeMaM
Uepes MOOYJIBHYK MMHY. [MHa CBA3M MOXET COOEpXaThb JIMHMID ITaHHBX,
JIMHUI  TaKTOBOTO CHUIHajJla U JIMHUI paspelleHud. B  HEKOTOPHX
BapMaHTax OCylleCTBJIEHUS, OUCIIeTUEpE conpdaranTcda C  JIMHUAMU
IOaHHHX, TaKTOBOI'O CUITHaJla U pa3l3pemeHusa. KpoMe TOTro, KaXIoMy
OUCIIeTUepy MOXeT OHTL MNPpenlrMcaH UMOSHTUOMKALMOHHEM ampec.

[104] B onODHOM BapMaHTe OCYMeCTBJIEHUA, OJS OCYMeCTBJIEHUS
CBABU IIO0 BHYTPEHHEeM mMHe CBA3U, cxeMa EMS akTUBUPYET JIMHUIO
paspemeHrsa M OTHIpaBJISeT II0 JMHMAM JaHHBEIX M TaKTOBOT'O CUTHaJa
UISHTUOMKALMOHHEM alpec LeJlIeBoTo IUcIeTuepa, COIIPOBOXIAEMEI
VHCTPYKIMAMM KOMaHIE XeJIaeMBEX OaHHHX. KorjJa »OUCIeTUYepHs BUIAT,
UyTO JIMHMA pa3l3pemeHusa aKTUBMPOBaHa, KaxXIOeM IucleTuep OyIer
OTCJIEeXUBATL MNPpelNMCaHHEY eMy MISHTUMOUKAIMOHHEM alpec. Ecju
O/CIIeTUep CUMTHBaeT CBOM UISHTUMOMKALMOHHHEM andpec, OH Oymer
IPOOOJIXATE OTCJEXMBATEL COODmMeHMe CcxXeMsl EMS M COOTBETCTBEHHO
OTBeYaTh.

[105] TaxkumM oOpa30M, HOOCTHUIaeTCsa CBA3b MeXOy IUCIEeTUepOM

CXEeMEBL EMS iz BCeMM OCTaJlbHEIMIA oucrieTyepamin. B HEeKOTOPEX
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BapuaHTax OCymecTBJIeHMsa, cxeMa EMS conpsaraercsa co cxemom UCC u
YIOpaBJIgeT 3apgOHBEM TOKOM cxeMmel UCC. 3Bap4aOHHM TOK YIpaBJigeTcd
OJId PerlyIMPOBKM BHXOIOHOTO HalpAXeHMI CYIepKOHIeHcaTopa.

[106] VnpaBieHue C 0OpPaTHOM CBA3LI W/WIM SBPUCTUUECKUE

MeTO OB MCIIOJIbL 3YIOTCA, UTOOH rapaHTUpPOBaTh Bes30IlacCHy u
20OEeKTUBHYIO padboTy DIJIIEKTPOHHOTO obopynoBaHMUA,
CYIEepKOHIeHCAaTOPOB U BXOIHOW CTOIKM OaTapel. B HeKOTOPEHIX

BapMaHTax OCyleCTBJIEHUA, cxeMa EMS comparaeTca CO CXeMoM
IeperJIdeHnsa OJsg 3alMcu M, BO3MOXHO, YIpaBJIeHMS COCTOSHUE
coenuHeHuda OaTapen. COCTOAHME CXEMBl IIEPEeKJIUeHrId UM COOBTUA
[epeKJIUEeHM S MOXHO pPerMcTpUpOBaTh [IoCpenCcTBOM EMS u
BHYTPEHHel/BHeMHe IaMAaTK. B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHMUS,
cxema EMS comnpsaraercsa  co cxemoy UMS OJ4 OTCJEXMBAHUA WU
perucTpaluM pad®oTOCHOCOOHOCTM 3JieMeHTa MNMUTaHug U/UJIUM  COOHTHUMA
pas3psana.

[107] B HeKOTOPpHX BapMaHTax OCyleCTRJIeHNUd, cxeMa EMS
criocobHa MIepeBOIOMTL OUCIIETUEepPH B COCTOSHME HMBKOM MOMHOCTM IOJIA
CHWXEHU ST DHepPTOonoTpeblIeHN u OTITHMM 3alIUN [IOBENEHUS Ipu
SKCIIyaTalumm. Kak omnomMcaHo 3Oechb, cxeMa EMS w#MMeeT YHUKAJIbHYD
alnrnapaTHyn CTPYKTYpPY, KoTopad II03BOJIAeT OOMeHMBATBLCH IOaHHEIMU C
CaMBIMU pPasHoOOpa3HEIMU oaTurMkKaMi, naer en pasJInyHbEE
opeuMylecTBa, KOTOpPBEe, B 00WeM ciydae, CJyXaT IJS OITUMMU3alLUN
OOHOTO WU BoJiee DKCILIyaTalOHHEX napaMeTpoOB, HalpuMep,
50PeKTUBHOCTHM, BHXOIOHOM MOIHOCTM, CpPoOka B»SKCIJIyaTauum oOaTapeu
WM CpPOKa B3KCIUIyaTallM KOHIeHCcaTopa.

[108] CxemMa EMS B HEKOTOPHX BapMaHTax OCYLEeCTBJIEHUI
COOEPXUT OUCIIeTUep, BJEeKTPUUECKM COeOMHEHHHEM MOIYJILHLEIMM IMHHBMM/
HAKONUTEJIAMM U 3alpoTlPaMMMPOBAHHEI  OCYIECTBJIATH CBA3b c:
COeIMHUTEeJILHOM CcxXeMoM, cxeMou UMS, cxeMOM COCTOSHUMA B3apaia,
CXeMOM IepeKJIoUeHMS U/WIM OOHUMM MM 0o0Jiee UCTOUHMKAMU DHEePpIUN
(HanpuMep, OaTapeel WIM LENOUKOM CYIEepPKOHIOEeHCAaTOPOB) uUepes
OUCIIETUED CXEMH.

[109] Cxema EMS TakXe MOXeT CoOIepXaTb, IIO MeHbBIIeM Mepe,
OIOVH HndpoBOM KOHTPOJJIED, HalpuMep, MUKPOKOHTPOJIJIED,
MUKPOIIPOLIECCOP I FPGA, u pasJIMyYHEe BCIioMOTaTeJIbHEE

KOMIIOHEHTHL .
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CxeMa BO30OYXIeHMHA HaT'PY3KU

[110] B HeKOTOPHX BapMaHTaxX OCYUWEeCTBJIEHNSA, PaCKPHTHE 3IOeCh
YCTPOMCTBa WM CUCTeMEl O5M TeJleMeTpUuM MOTYyT COOepXaThb CXeMy
BO3OYXIeHNA HaTlpy3KM, HaAIpUMep, CcxXeMy OM TejleMeTpUu.

[111] CxeMa BO30OyXIeHMs HaIPy3KM, B HEKOTOPHX BapMaHTax
OCYWECTBJIEHUS, OeMCTBYyeT Kak IIpeobpasoBaTe]Jb MOMHOCTM, KOTOPHM
MOXeT of0ecleuMBaThL AacCIeKT pPelyJMPOBKM, HalIpUMep, pPelyJUPOBKY
HanpsXKeHMs Ha BHXOOe YCTPOMCTBa WMJIM CHUCTeMBl OM TejJleMeTpuu,
HeCcMOTpsS Ha JOpyToM acleKT CUJIBHO M3MeHAKMeToCd HalpsaKeHUS.
Hamopuwmep, Korma VUCTOUHUK MOIHOCTH aBgaeTcda [IPEPLIBUCTEM,
HaopuMep, obecleurBaeT MOMHOCTL Ha HECKOJBKO MUMHYT M 3aTeM
mepecrTaeT oOO0eclIeuMBaTh MOMHOCTL Ha HECKOJBKO MUMHYT, PaCKPHETOMY
3IeChb YCTPOWCTRY MM CUCTeMe O5M TeJIeMeTpUM MOXeT [IoTpeboBaTbLCSA
BHIABATHL  MOIHOCTE Ha  Harpys3Ky, HaIpUMep, aQHTEHHY, Korma
MCTOUHMK MOIHOCTM He of0ecleuMBaeT MOMHOCTL. B 3ToOM IIpuUMepe,
HTRESD mMOXeT BHIOaABaATL 232allaCEeHHYID HSHepI'Un IJI4 [IooauM I[IMTaHUA B
TedueHMe IIepHrona, KOor'la MCTOUYHMK MOIMHOCTM He OODeCleuuBaeT
MOIIHOCTE . Ecim HTRESD ABJIAETCH KOHIOEHCaTOpOM, HalpuMmep,
CYIIEepPKOHIIEHCaTOPOM, OTpaHMUeHHada SHEProOeMKOCThb YIIOMAHYTOT'O
HTRESD MoOXeT OPMBOOMUTBL K 3SHAUMTEJLEHOMY MWM3MEeHEHMIO HalpaXKeHUSI
ynomaunyToro HTRESD B TeueHMe IIepMon, KoT'ma YCTPpOMCTBa WM
cucTeMel SM TeJieMeTpUM IepelaldT OaHHbBe, T.e. [DomaeT MOIHOCTL Ha
aHTeHHY, HO MCTOUHMK MOIMHOCTM He oOeclleuMBaeT MOIHOCTL. CxeMa
BO3OYXIOeHVd Hal'py3KM, HalpuMep, CcxXeMa OM TeJleMeTpur, MOXeT
IPpMMEeHATHECA B HSTOM [IpUMepe OJA OO0eclleueHUd pPeryJnpyeMOoIo
HalOpaXeHMA Ha HaT'py3Ke, HECMOTpd Ha 3HAUUTEJIbLHOEe M3MeHeHNe
HallpaXeHUd HTRESD. CxeMa BO3OYXIEHUSA HaTpy3KM MOXeT
OYHKUMOHVPOBATE KaK MOIpeobpasoBaTeslb MOMHOCTM, UTO I[IO3BOJIAET eu
obpabaTEBATE MOIMHOCTE, oTBUpaeMy®n OT yhooMaHyToro HTRESD wu
OOCTABJIAEMYI Ha VYIOMAHYTYKR HaIpy3Ky, M TaKXe BKJOUATL B cCcebd
YIIOMAHY THE ACIIEKTE PETYIIMPOBKH, T.E. peryiIupyeMei
npeobpas3oBaTelib MOIHOCTH, B 3TOM npuMepe, BHIXOIHOM
npeobpasoBaTeslb MOMHOCTM C PeTlyJIMPOBRKOWM HalpsSXKeHMs. B obmeMm
cilyyae, QacCIeKT pPeryJiMpoOBKM O0ecClleuMBaeTCHd MeToaMM PelyJIMPOBKU
C oOpaTHOM CBA3BK, HaIpMUMep, OIMCAHHOT'O 3IOeChb THuIa.

[112] B HEeKOTOPHX BapMaHTax OCYIeCTBJIEHUSI, MHTeIpaJlbHad
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cxema (MC) KoHTpoJJlepa B LIeHTPe CXeMb BO30YXIeHMS HaIl'Py3KH,
HalpuMep, CXEMEHI 5M TeJIeMeTPUHM, DIIEKTPUUECKHA CoenMHEHA
MO Iy JIb HEIMIM M/ HHBIMM HaKOIUTEeJISMHU n 3anporpaMMUpoOBaHa
OCYMEeCTBJIATE CBA3L C OCTaJIbHHMM PACKPHTHEMM 3IeCh YCTPOMCTBAMU U
cucreMaMm < OM TeJleMeTpUM. Hanpumep, B HEKOTOPHX BapMaHTax
OCyIEeCTBJIEHUA, OCTaJIbHEE PAaCKpPHTHE 30eCh YCTPOMCTBa ¥ CUCTEMEH
5M TeJIeMe TPUM MOTYT comepxaThb pasJInuHEEe CXEMHI.
HeorpaHMUMTEJIBLHEE IIPMMEPH BKJIOUAKT B Ccebd COeIMHUTEJIBHYK CXeMy,
1o MeHbIen Mepe, OOHY cxemy oaTuurKa, cxemy 3apAaOKu
CYIIepKOHIOeHCcaTopa, CXeMy CUCTEMH YIPaBJIEHMS CYIEPKOHIEHCAaTOPOM,
KOMMY TallMMOHHY cxeMmy, cxemy COCTOSHUSA 3ap4gana u cxemy
SJIEKTPOHHOM CUCTEeMbl YIPpaBJIeHUS.

[113] B HeKOTOPHX BapMaHTax OCYIECTRBJIEHMS, PAaCKPHTHE 3IeCh
YCTPOMCTBaA WM CHUCTeMH O5M TeJleMeTpuM OOIOJIHMTEJILHO coIepxaT
MOIYJIbHEE MOHT aXHHE IIJIATH. B OOTIIOJIHUT&JIb HEIX BapMaHTax
OCYECTBJIEHVMA MOIYJIbHEIE MOHTAaXHEE ILJIAaTH [ABJSKTCHS KPyIJIBEIMM. B
OOIIOJIHMTEJIbHEIX BapMaHTax OCYIEeCTBJIIEHMS, MOIYJIBHEHE  MOHTAaXHHE
I1J1aTh YJIIOXEHEL B CTOIIKY . B OOTIOJIHUTeJIb HEX BapraHTax
OCYIIECTBJIEHNA, MOOYJIbHBEIE MOHTAXHHE ILJIATH SABJAOTCHA KPYIJIEMA U
YJIOXKEHH B CTOIIKY .

[114] B  HEKOTOPHX BapMaHTax OCYIIECTRBJIEHUH, MCTOUHUK
MOIHOCTM  COOEPXUT, 10 MeHbBIIEV  Mepe, OOHO M3 TIIPOBOOHOTO
MCTOUHMKA MOImMHOCTHM, OaTapeM M I'eHepaTopa.

[115] B HEKOTOPEIX BapmMaHTax ocyllecTBJIEHUSA, MCTOUHUK
MOIHOCTM COIEePXMT, IO MeHbllel Mepe, OIOHY OaTapen. B sToMm
BapMaHTe OCYIIeCTBJIeHUSI, PaCKpPHTHEe 3IeCh YCTPpOoMCTBa UM CUCTeMH OM
TeJIeMeTPUM MOTYT OOIIOJIHUTEJIBHO COINEpXaThb CXeMy IIepeKJIDUeHrd, B
YaCTHOCTH, KOoT'ga MCTOYUHMK  MOIMHOCTM  COOEPXUT BoJjiee  omHOM
BaTaper. B KOHKPETHEX BapMaHTax OCYIEeCTBJIEHMSA, PaCKPHTHE 3JeCh
YCTPOMCTBA M CUCTeMH OM TeJleMeTPpUM OOIOJHUTEJIEHO ComepXaT ILJIaTy
CXeMBEl COCTOSHMA 3apdna.

[116] B HEKOTOPEIX BapmMaHTax OCYIIECTBJIEHUA, MCTOUHUK
MOIHOCTM COIOEPXMT I[IPOBOOHYI JIMHUI M, IIO MeHbllel Mepe, OIHY
BaTapen, HalpuMmep, OaTapen aBapMMHOTO NIMTaHMA. B »TUX BapuaHTax
OCYIIeCTBJIEHN S, PaCKpPBITEIE 30ecChb YCTPOMCTBA n cucTeMel  SM

TeJieMeTpr MOI'YyT HOOIIOJIHMTEJIBHO COOepXaThkb CXeMy IIePeKJIIOUEeHNMA. B
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KOHKPETHHX BapMaHTaxX OCYIeCTBJIeHUI, PAaCKPHTHE 30eCh YCTPOMCTBAa
M CHUCTeMBE SM TeJIEMETPUM HOIOJIHUTEJIBHO COIepXaT CXeMy COCTOSHUS
3ap4dna.

[117] B HEKOTOPEIX BapraHTax OCVyIeCTBJIEHUS, MCTOUHUK
MOIHOCTM COINEPXUT I'eHepaTop.

[118] B HEKOTOPHX BapMaHTax ocylecTRBJIEHUS, MCTOUHUK
MOUHOCTHM COIEPXUT I'eHepaTop, M, IO MeHbIllel Mepe, OnOHYy OaTapen,
HalpuMep, BaTapewn aBapuUMHOTO OMTaHUA. B 3TOM BapmaHTe
OCYyIeCTBJIEHN S, PaCKpPHTHE 30ecChb YCTPOMCTBRA u cucTeMel  OM
TeJIeMeTPUM MOTYT OOIOJIHMTEJIBHO COIOEepXaThb CXeMy IIepeKJIoueHrsd. B
KOHKPETHHEX BapMaHTax OCYIeCTBJIeHUI, PAaCKPHTHE 30eCh YCTpOoWCcTBa
VM CHUCTeMBE SM TeJIeEMETPUM IOOIOJIHUTEJIBHO COIepXaT CXeMy COCTOSHUSA
3ap4dna.

[119] B HeKOTOPHX BapMaHTax OCYIMECTBJIEHMHA, MOHTAaXHHE I1JIaTH
MOTYT OBITH OOBenMHEHH IOJId OO0OecClleueHMsa MHOTOQYHKLUMOHAJIBHEX
MOHTAaXHHX ILJIaT.

[120] CxemMa BO30yXIOEeHMA HaI'py3KM MOXeT paboTaThk IIpH
BHICOKMX TeMIlepaTypax, Halpumep, ©Oojee 75 r1mpanycor llejnbcusd
HanpuMmep, 0oJjee 125 rpanycoB lenscusda, Hanpumep, 150 1rpanycosr
Henbcuga wiam 0oJiee, M MOXeT comepXaTb Jioboe M3 pelyjupyeMoI'o
yIpaBpjieHUs 3apsaOHBEIM TOKOM, PEe3epPBHOV 3alMTH  OT IIOBBIEHHOTO

HallpAXeHNA IOJIA 6aTapeM KOHIOeHCaTOopa u MMPOKOTI'O Oraria3oHa

BXOIOHOTO/BHXOOHOTO HaOopsSXeHMs, u PeTyYJIMPOBKU B pexmme
HaIopSXeHUS .
[121] B HeKOTOPHX BapMaHTax OCYIeCTRBJIEHMS, BO30yIMTeJlb

Harpy3KM 3apsKaeT KOHIeHCATOp, HalpuMep CyIepKOHIeHcCaTop. B
DTUX BapMaHTax OCyMeCTRJIEHUA, peryImnpyeMe TOK MOXeT
yCTaHaBJIMBATbECAI LMOPOBHMM CPeICTBaMM C IIOMOMBI MOIYJIMPOBaAHHOTO
1o MUPUHE MMIIYJIbLCa (M) cUI'HalJla yIopaBJIeHNUsd, CO3OaHHOTO
OUCIIeTUEPOM UM QMIIBTPOM HU3KMX YaCTOT, IJIA BHPaOOTKM aHaJIOTOBOTO
HalnpSXeHWs, KOTOpoe nc KOHTpPOJIJIEpa VHTEPIPETUPYET Kak
OTCYTCTBUE BO3MOXHOCTM 1Jid JVC KOHTPOJIJIEpPa OCYmMECTBJISATHE CBA3b
UMPPOBEMM cCpencTBaMu. MVMC KOHTPOJIJIEpa BHIIOJHEHA C BO3MOXHOCTBI
PETYIIMPOBKHA BEIXOIOHOTO TOKa, HalpuMep, 3apAOHOTO TOKa
CYIIepKOHIOeHcaTopa. I[lOCpeldCTBOM YyIIpaBJIeHUSA 3apAOHBEM TOKOM, CXeMa

UCC crnocofbHa peIryaMpoBaTh HalpSaKeHUMe Ha CYIepKOoHIOeHcaTopax,
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HalpMyMep I[OCPEenCTBOM ITUCTEPE3UCHOTC YIpPaBJIEHUS, B KOTOpPOM
HalpsSXeHMe IIOoOOepXMBaeTCsa B IIOJIOCe  HallpsSXeHre  IIOCPEeldCTBOM
OBYXIIO3SUIIMOHHOTO YyIIpaiBJjieHua UC.

[122] Cxema BO3OYXIOEeHMA HaI'PYy3KM, B HEKOTOPEHX BapMaHTax
OCYIIeCTBJIEHNA, ILOOIIyCckaeT YyIpaBJIeHVMe ULUMOPOBEMM CpemcTBaMM. B
OOIIOJIHU T eJIb HEIX BapMaHTax OCYIIeCTBJIEHUA, cxeMa BO30OYXIEeHWA
HATPY3KM VYIPAaBRJSeTCHS LIUOPOBHMM CpPeldCTBaMM CHUCTEeMOM YIIPaBJIEHUSI
2JIEKTPOHHEM ofopyInoBaHueM (EMS). B IOONOJHUTEJBHEIX BapMaHTax
OCYIEeCTBJIEHUA, CcxXeMa BO30yXIeHMS HaTlpy3KM MOXeT BXOIOMUTH B
CHAmMY pPexXyM OJIS SKOHOMUM SHEepIMM, M STOT acCIlIeKT MOXeT
oBecneurBaTbCAd 3a CUeT LMPPOBOTC yIpaBJIeHUA.

[123] KouTpoijep BO3OYyIUTEJIA HaTpy3KuU MOXHO TaKxe
pealrM30BaTh AaHAJIOTOBEIMM CpPEeINCTBaMM. B Tako¥ KOHOUI'ypalLuM,
ypaBJieHMe C ofOpaTHOM CBA3bI, B o0meM cjiydae, OCYIeCcTBJISeTCS C
VICIIOJIE30BaHMEM TakMxX KOMIIOHEHTOB, KaK OIlepalMOHHEE YCUJIIMTENN,
PE3UCTOPH M KOHIOEHCATOPH. HecMOTpsa Ha 20OeKTUMBHOCTL, HeOOJBIMM
HeIOCTaTKOM 5TOM KOHIUTYPpaAUM H[ABJIAETCId XapaKTepHoe OTCYTCTBUE
TMOKOCTM B YIIPaBJIEHMM 3apaOHEIM TOKOM M BHXOIHBM HallpSKeHMEM.

[124] B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUSI, MHTeIpallbHad
cxeMa (MC) koHTpoJIlepa B LEeHTpe CXeMb BO30YXIOIEHMHA HaTpy3KU
DIIEKTPUUECKNM  CcOoelMHeHa  MOOYJIBHBIMM  MMHHBEIMM  HaAKOIUTEJAMU U
3anporpaMMrpoBaHa  OCYMeCcTBJIATE CBS3b C COeOMHUTEJILHOM CXeMol,
cxeMon — EMS, CXeMOM  IepeKJIoueHMd ¥/WiIM  OOHUM MM  OoJiee
VCTOUHMKAMM  SHepITUM (HanpuMep, BaTapeel, TeHepaToOpOM WU
IPOBOIOHOM JiMHMEeNM) . CxeMa BO3OyXIeHMS HaT'Py3KM Takke MOXeT
comepxaThb PE3UCTOPHYK  llellb OJI94 IOUCKpeTHM3aluM  HalpSXeHUd,
IIOHWXAITYIO CUJIOBYIO CeKILM (HanpuMep, IO HIVX AN
npeobpa30BaTelib) , IO BHEIIAKITYIO CUJIOBYIO CeKLM (HampumMmep,
IIOBHMAKMUN IIpeoBpa30oBaTellb), Pe3UMCTOp KOHTPOJA ToKa mOpoccedid,
HeOOXOOMMEIL IOJIS YyIPaBJeHUS B pPeXuMe ToKa, UW/WIM pPe3UCTOP
KOHTPOJIA 3apsAOdHOTO TOKa, HeOOXOOUMEIM O PelyJIMPOBKM 3apaIHOTO
TOKA.

[125] B omHOM BapMaHTe OCYMEeCTBJIEHUSA, KOHTPOJUJIEP CXEMH
BO30YXIeHNI Harpy3Ku peann3oBaH UM OPOBEMA CpencTBaMMA.
[lpeuMymiecTBa TakKom CUCTEMEL BKJIOU AT B cebsga COKpallleHue

KOJIMYeCTBa KOMIIOHEHTOB " InporpaMMrMpyeMoCTh . B HEeKOTOPHEIX
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BapmMaHTax OCYIIeCTRJIEHUSA, yhopaBJieHHue LIelnbo IepekJmoJdaTesen
OCYIIECTBJISETCI MMUKPOKOHTPOJIJIEPOM/MUKPOIIPOIIECCOPOM.

CxeMa YCUJIIUTEeJIA

[126] ObBpaboTkKa BECOKMX YPOBHEM MOIMHOCTM dYacTo TpebyeT
OUeHb 20beKTUBHOTO CUJIOBOTO DIJIEKTPOHHOT'O oBopynoBaHMUA.
HemocTaTouHad 50QeKTUBHOCTL CHUIIOBOTO DBJEKTPOHHOTO O00pPYyIOBaHUA
IPUBOOUT K BCIJIECKAM TeMIlepaTypPH, KOTOPHE MOTYT TIIOBPEIUTH
DJIEKTPOHHOEe 0OopyIoBaHME U CYIEPKOHIOIEeHCAaTOPH. [losTOMY  OJI
oBpaboTKU 3HAUUTEJILHOM MOITHO CTH JyacTo TpebyeTcda
BEICOKOBR(QOEKTUBHOE CUJIOBOE DBJIIEKTPOHHOEe obopyloBaHMe. TONOJOTUA
KJjacca D IMPOKO NPUMMEHSIeTCS B TexXHUKe, IIOCKOJBKY IpelHa3HaueHa
0 pPadoTEl C BHCOKOV 50OeKTHMBHOCTLI. BHCOKasg 200eKTUMBHOCTDL
OOCTUTaeTCd 3a CcueT TOTO, UTO BHXOIOHHE TPaH3UCTOPH padoTanT
JMOO B TIOJIHOCTBID OTIIEPTOM, JMOO B 3alepToOM COCTOSHUM. Bynoyuun
I[IOJIHOCTEI oTIepTr, MOSFET B wMIeaJle MOXHO paccMaTpMBaTb Kak
KOPOTKO3aMEKATEJIM, He MVMeKlMe BHYTPEeHHEeTO COMIPOTHUBIIEHMA. B 5TOM
COCTOSAHUM, Uepe3 BHXOOHHE TPaH3UCTOPH TeueT OOJBIION TOK, HO 0es
nageHVsa  HalpsSXeHUd, ojaromapd UeMy, He TIIPOUCXOOUT [IOTepu
MOIUHOCTH . B cBoeM 3arepToM COCTOHAHUM, MOSFET, B HOealle,
[IOJIHOCTLID OJIOKMPYIT TOK IIPM BECOKOM HaIpAXeHUM, OJaromapda 4uemy,
He IPOUCXOOUT rnorepu MOWHOCTH . B HacToAlleM BapMraHTe
ocymecTBJIeHMda, MOSFET He cCcumMTanTCHd MIeaJIBHBEIMM IIepeKJiouaTeJIaMu,
HO 3aToO IIOTepM MOIHOCTU CHMXaAKTCA OJlarolaps NPpaBUJIBHO BHOPaHHBM
JyacToTaM IIEPEeKJInUEeHMI M KOMIIOHEHTAaM C HUBKMMM I[IOTepsaMM. BHIIE II0
CYIIeCTBY OIMCAHB OCHOBHEBIE IMIPMHIMIIE, CBI3aHHBE C TPaIULMOHHOM
padboTo¥ B KOMMYTAIMOHHOM pexuMmMe. Korma padoTa B KOMMYTALUMOHHOM
pexmMe TIPUMeHSIeTCHd K YCUIIUMTEJIAM, 5B5TU YCUIIMTEJM YacTO HashBalnTCHd
YCUIUTeNAM Kjlacca D. VICTOUHMKM OUTaHMA B KOMMYTALMOHHOM pPeXrMe
HaCTOAIKMX YCTPOMCTB M CHUCTeM O5M TejeMeTpuM oO0JamalT BHCOKOMU
IPOMBBOOUTEJILHOCTLID, HaIpuMep, 10 MeHbmleM Mepe, 50%, 10 MeHbIIeM
Mepe, 70%, wuau, OO MeHbmel Mepe, 90%.

[127] B  HeKOTOpPHIX BapMaHTax OCymeCTRJIeHUd, YCUIINTEJIb
KJJacca D nosBoJigeT OOOMUTHLCA 3HAUMTEeJILHO ©OoJiee BECOKOM MOMHOCTHU
10 CPAaBHEHMK C CYIEeCTBYRIMMM pPelleHUAMM. B KOHKPEeTHOM BapuaHTe
OCYIIECTRBJIEHNA, YCWINUTEJIb COONEPXUT MeCTh ITJIaBHEX KOMIOHEHTOB,

COeIMHEeHHEX B YCUIMUTeJle Kjacca D ¢ KOH@MI‘ypaLI,T/IeﬁI TTepPerJIDYEeHNMA
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TMIIa IIOJIHEIM MOCT, T.e. TakXe COBMECTHO MMeHYEeMHEX YCUJIMUTeJIeM
kJjJacca D: (1) BHCOKOBOJIETHYK IMHY KOHIeHcaTopa; (2) MOOyJIATOP;
(3) BO3OYyOIUTEINM YCTPOMCTB; (4) KOMMY TALIMOHHYID CeKLMD; (5)
OMJIIETPE HUMBKMX YaCTOT OJIA CUTHajda; M (6) mMIeOaHC HaTpy3KHU.

BHICOKOBOJIETHAA IMHa KOHIeHcaTopa

[128] BHICOKOBOJILTHA A mrHa KOHIOeHcaTopa romaeT
[IOJIOXUTEJIbHOE MMHHOE HalpsSXeHMe Ha BHXOIHBE TPAaH3UCTOPH. IJIg
IOOCTAaBKM 3BHAUMTEJILHOM MOmMHOCTM Ha HaTrpy3Ky, BaXxHoO, YTOOH
BHICOKOBOJILTHAS MMHa KOHIeHcaTopa IIoIIepXrBalJa HUIKUM MMIeIaHC,

MVHVIMUIVPY A TIOTepM MOIHOCTUM IIPpU OOJIbIIMUX HarpyskKaxXx.

MonyJsgaTop

[129] MomOyJiaTop VMEeT OYHKIVD  MOOYJIMPOBAHMUA cuUIrHalya,
nonaBaeMoITo Ha HATpPYy3KYy, HaIpUMeEp, o4 KOIOVPOBAHUA
TeJIeMeTPUUYECKUX OaHHBIX B CUTHaJe. MomysaTop MOXeT
GYHKIMOHUPOBATEL pas3JIMUYHEMI criocodbamm. MonyJjaTop MOXeT

MOOYJIMPOBATE HECKOJIBKO BeJIMUMH, HAIpKMep, MOIHOCTL, HaIpsaXeHUe,
TOK, 4acToTy, bazy, LIUPUHY  MMIYJbCa, IO3MLUMI  MMIIYJIBECa,
aMIIUTY oy MMIIYJIbCa, M MX KOMOMHAaLUMN.

[130] [MTprmep criocoba OTKPEITOT'O LMKJIIa MOIOYJIMPOBaHUA
aAMILIMTYOE HaOpSXeHMsa, I[IoDaBaeMOI'0 Ha Harlpy3Ky, BKJIOUYaeT B cel4
ofeclleUueHre M3MEHAKIEeTroCAad CO BpeMeHeM aHaJlIoTOBOTO CUI'Hajla Kak
M3MEHAKIEroCsa CO BpeMeHeM OIOPHOI'O CHIHaja, [IOCTyIaplero Ha
cxXeMy MMPOTHO-MMIIYJILCHOT'O MOOYJIATOpa, HalpMMep, KoMIlapaTop,
VMMEKMYY OBa BXOHa, OIMH M3 KOTOPHX ABJIAETCSA YIOMAHYTHM OIIOPHBEM
CUTHAJIOM, a IOpyTroM  ABJISeTCHA  CHUTHAJOM TpeyToJIbHOM  BOJIHH,
OCLUMJUJIMPYIIMM C XeJlJaeMO¥ dYacCTOTOM [epeKJIoUeHMS KOMMYTAalMOHHOTO
Kackanma, npuyeM cxeMa MUPOTHO ~VMITYJIE CHOT'O MOLyJIigaTopa
obecrieunBaeT MOIYJIMPOBAaHHEN 1o LUprHe VIMITYJIECa CUT'HAJI
yIOpapjieHUd BO30yIMUTeJIeM 3aTBopa. bjaromapd Iodaue M3MeHAKIeT'OCd
CO BpeMeHeM OIOPHOI'O HallpsaXeHUs Ha CXeMy MNIUPOTHO-MMIIYJIECHOT'O
MOIYJIATOPAa, KODQOULIMEHT 3allOJIHEHN A curHala yIlpaBJIeHM
BO3OyIMUTeJIEM 3aTBOpa TakKXe U3MeHAeTCHd, opuyeM KOBOOMLUMEeHT
3alOJIHEHNMA YIIOMAHYTOI'O CUI'Hajla YIpaBJIeHMd, B CBOK oOuepelb,
MOXET YyIpaBJIATb MI'HOBEHHEIM HallpSAXeHMeM, [IolaBaeMblM Ha Halpy3Ky.

[131] [Tprmep criocoba 3aKPETOIO LMKJIIa MOIOYJIMPOBaHUA

aMIlJIMTY OBl HallpAXeHIMA, IIo0aBaeMOI'O Ha Hal'Py3KYy, BKJIIKKUaeT B ceb4d
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obeclieueHre U3MEHAKIETOCH CO BpPeMeHeM aHaJIOTOBOT'O CHuI'Hajla Kak
U3MeHgKNeTrocsa CO BpeMeHeM OIOpPHOTO CUMIHajla, I[IOCTyHlaKnmero Ha
cxeMy VYIpaBJIeHMS C OOpaTHOM CBA3bI, IIpHUUYEeM CxXeMa YIpaBJIeHUS C
obpaTHOM CBA3BLIO BRHIIIOJIHEHA c BO3MOXHOCTLIO PETYJIMPOBKU
HalpsSKeHud, IIoIaBaeMOoI'O Ha HaTrpy3Ky, Pas3JMYHBEIMKM Cclrocobamu,
M3BECTHEIMM B TexHMKe. B ofmeM cjydae, cxeMa o0OpaTHOM CBA3U
COOEPXUT AacCIeKTH M3MEePpeHMS CUTHAaJIOB O0OpaTHOM CBA3U, YCUIUTEJb
OmMOKM, OUHAMUUECKMUM KOMIIEHCATOP, NUPOTHO-MMIIYJILCHEY MOOYJIATOP,
BO3OYyIUTEIb 3aTBOpPA, KOTOPHM MOXeT comepxaThb cxemy
3araseBaHnLg . IMHaMMue CKUM KOMIIeHCcaTop, B ofbmem ciaydae,
openHas3HaueH IJIS IJOCTMXEHMSA KOMOMHALUM YCTOMUMBOCTM SBaKPHETOTO
LUMKJIa Y IVMHAMMKM 3aKPHTOTO LMKJIA.

[132] B pa3JIMUHEIX BapMaHTax OCYIECTBJIEHMHA, MOIYJISATOPR MOXET
OBITEL BHIIOJHEH C BO3MOXHOCTLI OCYMECTBJIEHUS JIOOHX OPUTOOHHX CXEM
KOOMPOBAHUSA WM IIepeldauM OaHHBX, M3BECTHHX B TexXHUKe. 3asgBUTeN M
YCTaHOBMJIM, UYTO CXeMH KOIOMPOBaHMA Ha CTAaTUCTUUECKOW OCHOBe
ocoBeHHO IIPUITOIOHEL oJisa MCIIOJIL 30BaHMSA B YCJIOBUAX myMa,
IPUCYTCTBYIMNMX B OOHUHHX OYpPOBHX paboTax. HamnpuMmMep, B Pa3JIMUHHX
BapuaHTax ocylmeCcTBJIeHUS, pas3JnuHbEe bparMeHTH OaHHHX,
NpenHa3HayYeHHHX IJA I[Iepelaudu, CBS3aHEL CO  CJyYaMHBIMM  WMJIU
IICeBIOCJYyYalHEMM [IOCJIENORATEJNBLHOCT AMU uycesl. Oisa nepenauu
OaHHOTO bparMeHTa OaHHHX, CUTHaJ, MOIYJINPOBaHHEIM
COOTBETCTRYIMUM CJIyUalMHBEIM CUTHAJIOM, IepelaBaeMbM OT CKBAaXMHHOTO
nIepemaTuMKka. Ha3eMHBV IPMEeMHUK IIPMHMMAaeT Iepelady, OObeIVMHEeHHYIO
C BOS3BMOXHBIM MyMOM. IIPMEMHMK MCIIOJL3YEeT CTATUCTUUECKMEe MEeTOIH
(HanpuMep, MeToI HaMMeHLIMX KBaIpaToB) IJIS oldpelesileHMs, Kakasd
"3 CJTYYalMHBIX M [ICEeBIOCIIYYalHbIX [IocJjlenoBaTeJIbHOCTEeN C

HauboJlblei BEepPOATHOCTEI COOTBETCTBYeT IIPMHATOMY CUI'HAJIY . 3aTeMm

sTa "Haubojee BepodTHag” NOCIedOBaATeJBHOCTL MCIOJIbL3YeTCd MOJIS
ompenesyieHUS IepelaBaeMbX OaHHHX. Takue MeTOOE OCOOEHHO MIPUITOMIHE
IJIS perucTpaluy IIepemaBaeMOT'0 CUTHAaja OPpU HaJUuuuKu HeCcJydamHOTO
myMa, Halpumep, IyMa CceTu DJIeKTpocHabXeHUd, myMa IOBUTATeJId
BYypPOBOI YCTaHOBKHA, TeHepaTopa VI OPYTHUX BJIeKTPUUECKUX
KOMIIOHEHTOB, OOLUHO MCIIOJIb3YEeMHX B OYPOBHX padoTax.

[133] MOXHO MCIIOJIL30BaTh Takme pPas3JIMUHLEEe MeTOIOE  Ha
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CTaTUCTUUECKOM OCHOBEe, M3BEeCTHHEe M3 o00JlacTu CBA3M, HaIpUMep,
MeTOIOH JIMHEMHOTO IpencKa3aHusdg, HalpuMep, JMHEeMHOe IIpelcKasaHue
C KOIOOBHM BO3OYXIEHMEM, JMHeMHOoe IpeIckKazaHMue C BO30yXIeHMEM
BEeKTOPHOM CYMMOM, JIMHelMHOe npelckKa3aHue o} BO3OyXIeHMEM
alredbpandeCKUM KOIIOM, MHOXe CTBeHHBIN OOCTYIL C BpPEMEeHHEM
paznesieHreM (HalpuMep, Haoomofue MCIOJB3YyeMOT'O B CTaHIapTax
COTOBOM CBS3U, Hanpumep GSM), MHOXECTBEHHHM HOOCTYII C KOIOBLM
paznoejyieHMeM, MHOXECTBEHHHM MHOOCTYII C UYacTOTHBEM pasIeJieHreM,
MHOXECTBEHHHM IOOCTYII C OPTOTOHAJIBHEM UYAaCTOTHHM PasleJIeHreM,
PacCIMPeHHEM CIeKTP, CIHeKTP CKaukooOpas3HOM IIepeCTPOMKM YaCTOTH,
u Ip.

Bo30yInTe M YyCTPOMCTB

[134] Boz®ymuTelM yCTPOMCTB, B ofmeM cJjydae, ofecneumuBaiT
YCUJIEHVE TOKa WM HaOpSXeHUS, CIOBUIT YPOBHSA HAIPAXEeHWUS, 3allUTy
YCTPOMCTBA M, B pale cJydaeB, OQOpMUpOBaHMe 3ala3duBaHUIg CUTHaJa
OJIA HaoJiexallero BO30OYXIOeHMHA BXOIOB TpaH3UCToOpa. B ofmeM ciydae,
BOBOYIOIUTENM YCTPOMCTB IIpeobpal3yionT CUTHaJ VIPpaBJIeHMS HU3KOTO
YPOBHHA B CUTHaJI, IPUTOIHEM oJis yIhpaBJIeHU A YCTPOMCTBOM.
MimocTpaTUuBHEE YCTPOMCTBA BKJIOU AT B ceb4d OUIIOJISPHEE
TPaH3MCTOPH, MOSFET, JFET (ImoJieBEIE TPaH3MCTOPEL c p—n
IepexonoM) , CYIEPIIJIOCKOCTHHE TpPaH3UCTOPH uau MOSFET, KpeMHHUEBEHE
BHIIPpAMUTEJIM, OUIIOJIAPHEE TPAH3UCTOPH C M3OJMPOBAHHEM 3aTBOPOM U
op. BozbyouTeam 3aTBoOpa MOTYT OO0eCHeurMBaTBLCS KaK OUCKpPEeTHHE
peanlu3aluM MJIM KaK TOTOBHE WMJIM MOHOJMTHEE MHTEeIpPaJIbHHE CXEMH.

KoMmyTaluMoHHAS CeKLMA

[135] KomMmyTalMOHHas CekKlMa, CcoIOepXamad, B ofmeM cJydae,
COIEepPXUT BHEHXOIOHHE TPaH3MCTOPHEE IIepekJndaTelln, obpabaTHBaAET
BXOOHYK  MOIMHOCTB OJIS  BHOAUM [Opeod®pa30BaHHOM  MOMHOCTM  Ha
Harpys3kKy. MiaocTpaTMBHasS KOMMYTAlIMOHHAS CeKIMA  BHIIOJIHEHA B
KOHOUTYpallMK IIOJIHOTO MOCTa, B KOTOPOM @OBa M3 TpPaH3UCTOPOB
OTIIEPTH B Joboe OaHHOE BpeMH. B OOHOM COCTOSHUHU, oBa
TpaH3MCTOopa OTINpaKnTCH, oBecrnieunBas TIMpPOTeKaHMe TOKa Uepes
Harpy3Ky B OIHOM HalpaBJIEHMM. B IpyroM COCTOSHUM, IOPYyTMe IIBa
TpaH3MCTOopa OTIUPparnTCH, ofecrieunBas IIpPOTeKaHMe TOKa Uepes
Harpys3Ky B IPOTHBOIIOJIOXHOM HallpaBJIEHUMN .

OMJIL TPalumsa
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[136] Kaxaeli M3 TPaH3MCTOPOR IIepekJiodyaeTCcad C YacCTOTOMU
3HAUMTEJILHO IIpeBHMAKMEN I[I0JIOCY OIOPHOTO CHUTIHaja. [JId TOUHOTO
BOCCO3IaHMA YCUJIEHHOM BepCHM OIOPHOT'O CHMITHajla Ha HaTpy3kKe,
OMIIBETPEL  HU3KUX YacToT VCIIOJIb 3YITCA 0JIA OTOUIIE TOOBEIBAHN A
BHICOKOUACTOTHOT'O KOMMYTALMOHHOTI'O CHMIHaja, B uOeajyle, OCTaBJIAA
TOJIbKO  HMBKOYACTOTHEIM  OIOPHEM  CHI'HaJ, IlepelaBaeMell depes
HaTpy3Ky. OMJIBTPH HM3KUX UYaCTOT MNIPEOCTaBJALT coBoM peaKTUBHEHE
KOMIIOHEHTEL OJIA IpenoTBpPalleHN A IIOTepb Ha PE3UCTUBHEX
KOMIIOHEHTAaX. duiib Tpaumg MeXIy KOMMY TallMOHHOM cerumnen u
HaTpy3KO¥ IMpM3BaHa IIPOINyCKaTh XeJlaeMoe UYaCcTOTHOE COINepXMMoe B
MOOYJIMPOBAHHOM CUIHaJle Ha HaI'py3Ky. llpyu 5ToM QUIIBTpaLUsa MOXeT
VMEeThb OOCTaTOYHO OTPaHNUYEeHHY [1oJIocy 0JIs BHPE3AHUA
HeXeJlaTeJIbHOTO YaCTOTHOTO CONEPXKMMOTO.

Harpyszka

[137] B HacTodmeM n300peTeHnn, VIMIIeODaHC HAT'py3KHU
IpenCTaBJIgeT Cpeny, B KOTOPOM IepellaeTCsa  TeJleMeTpUUueCKUN

CUTHaJI. VIMIIeIdaHCEL Hal'PYy3KM OBOBIUHO comepXxaT IIoBelleHNMe BEICOKOI'O

nop4gmka, KOoTopoe omnpenesysaeT pacrnpocTpaHeHue curHajja B
IPpOCTPAaHCTRBE. OmHako IPOCTHE Mo eJIn IpencTaBJIeHE  MOIHBM
PE3UCTOPOM.

[138] XOoTsa KOMMYTALMOHHHE  YCUJIMTEJIM MOTYT BHOCUTE B

BHIXOOHOM CUTHAJ KOMMYTAallMOHHEE apTedakKTH, B HEKOTOPHX BapMaHTax
OCYIEeCTRBJIEHUS, BTU apTedaKTe MUHMMUIUPYITCS IyTeM MCIOJIb30BaHUA
IpaBUJIBHO BEIOPAaHHHX JacToT IepexrJIUyeHn n/ IpaBUIIBHO
3amaHHOM  OUJIILTPalLmuM. B KOHKpPeTHOM BapMaHTe OCYIeCTBJIeHUSd,
BHIXOOHOM OUIBTP COXpaHdaeT 1I&JIOCTHOCTD curHala nyTeM
CYIeCTBEeHHOTO ocJlabJieHMd KOMMYTAallMOHHHEX apTedakKTOB OIHOBPEMEHHO
C CcoxXpaHeHMeM MHOOpMalMM, COOepXameWcsda B OIOPHOM CHUTHale.
BuxomHo¥ QOMILTP Takxe MOXeT Cco3IaBaTh MMHMMAJLHEHE IIOTepu
MOIHOCTH Biaromapsa HaJIMUKUIO KOMIIOHEHTOB c OUeHb HUBKNMM
COIPOTHUBJIEHNEM.

VJIJIOCTPaTUBHEE YCTPOMCTBA UM CUCTeMB OM TeJjieMeTpUuHn

[139] Ha ¢Qwur. 2 m300paXeHH HEeKOTOPHE WJLJICTPAaTUBHEE
BapMAaHTH OCYIECTRBJIeHMS PAaCKPHTHX 3I0eChb YCTPOMCTB U cucTeM OM
TeJIeMeTpUM. B UYaCTHOCTM, B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUS,

cuctemMa 100 5M TejeMeTpUM BKJIOUaeT B cebsS CKBaXMHHHY MCTOUHUK
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MOITHOCTH (HanpuMep, KOMILJIEKT BaTapen) , DIIEKTPUUECKHA
INOOKJIIOUEeHHEM K TeHepaTopy OM cHuUI'Hajla OTHOCUTEJIBHO O00Jiee HUBKOU
MOIHOCTM ¥ PAaCKPHETOMY 3IeChb YCTpPOMCTBY OM TejeMeTpum. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMA, YCTPOMCTBO OM TeJeMeTpun
(HanpuMep, BkJoUammee B ceBa HTRESD omnomMcaHHOIO 3IOeChk THIA,
CMOCOBHEI BHBOIUTEL BHCOKYI WUMIIYJIECHYIO MOIHOCTL) MOXET BHBOIUTH
OM curHaJ 0o0Jiee BHCOKOM MOWHOCTM, UYeM I'eHepaTop OM cuIrHajJa

BoJjlee HMBKOM MOIHOCTHA. B HeKOTOPHX BapMaHTax OCylleCTBJIEHUA,

YCTPOMCTBO OM TejleMeTpuMu MOXeT IpeNCcTaBJIAThL cobor "mopaboranHoe”
YCTPOMCTBO, MOomJiexamee nNOOABJEHMIO B CYMECTBYWOIYID CHUCTeMy 5OM
TeJleMeTpUr  IOJid  Oo0ecCleUeHMs  IIOBHIIEHHOM  IIPOM3BOOMUTEJLHOCTH,
HalIpMUMep, I[IOBBIIEHHOM MOMHOCTM BHXOIOHOTO CUTHAJA.

[140] T'eHepaTop 3M cuI'Hajla OoTOMpaeT MOWMHOCTE OT OaTapeu U
IPYHUMAET CHUTHAJE OaHHBEX OT PasJMUHONM CKBAXMHHOM allapaTypu
(HampuMep, OaTuMKa HapaBJIeHUS, MHCTPYMEeHTa SOepPHOTO MAaTHUMTHOTO
pes3oHaHCca, KOJIOHKOBOTO OYPOBOTO MHCTPYMEHTa, aKyCTUUeCKOTO

VMHCTPYMEHTa, MHCTPYMEHTAa IIJIOTHOCTM HeﬁTpOHOB, VMHCTPpYMEHTa

raMMa-ImeTeKTopa, VHCTPYMEHTA CeCcMNYUEeCKUX U3MepeHul,
TeJIeMeTPUYECKOT'O MHCTPYMEHTSa, VMHCTPYMEHTA YIOEJIBHOTO
CONPOTHUBJIIEHNA WU/MJIM onpoBoBaTejsd IjlacTa). I['eHepaTop 32M cuI'Hala

BHIAeT, HalpuMep, CUHYCOMUOAJILHHY CUIHAaJ, KOTOPHM I[IOCTyIlaeT Ha
YCTPOMCTBO OM TejleMeTpUM. YCTPOMCTBO OM TeJleMeTpuMu ycuauBaeT O5M
CUTHAaJI HM3KOM MOWHOCTM M IepemaeT OM CcUI'HaJI BECOKOM MOMHOCTU
(ranpumep, >50 BT, >100 BTr, >150 Bw, >200 BT, >500 BT, >1000
Br, >1250, >1500, >1750, >2000 BT, wniu ©OoJee, HalpuMep, B
oranazoHe oT 20 BT mo 2000 BT wmam JwodboM ee [OoalMalas3OoHe) Ha
aHTeHHY. TakuMm ob®pa3oM, 35M cuUIHaJ BHCOKOM MOIMHOCTM IlepelaeTcs
Ha [IOBEPXHOCTE, npeonojyieBas OTpPaHNYEeHU S TPadUIMOHHEIX
MHCTPYMEHTOB OM TeJjileMeTpPUM OTHOCUTEJLHO HM3KOM MOMHOCTHA.

[141] BameTmMm, UYTO B HEKOTOPHEX BapMaHTax OCYIEeCTBJIEeHUH,
TeHepaTop OM cCcHTHaJa HM3KOM MOMHOCTM MOXeT OBThL MCKIIOUEeH, U
YCTPOMCTBO OM TeJleMeTpUM MOXeT COIPpATaTbCa HeloCpeOCTBEHHO C
CUTHaJlaMM HOaHHBEIX OT Pa3JIMUHOM CKBaXMHHOM  allapaTyph  OJI4
bopMUPOBAHUSA BHXOIOHOTO TEJIEMETPUUECKOTO CUTHala.

[142] KOMIIOHEHTH OIMCAHHEIX B3IeCh YCTPOWMCTB M cCucTeM OSM
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TeJieMeTprn MOT'YT OBTH SJIEKTPMUECKU COeIIVMHEHEI PasJIMYHEIMNA
M3BEeCTHEIMA cpelCTBaMI. HaanMep, HeKOTOPERIE mJinm BCe ns

KOMIIOHEHTOB MOTYT OBTH COEIOMHEHH uYepes MUHY OUTaHMSA, BKJIIOUEHHY
B CKBaXMHHBEY OypoBOM cHapan ("mmHy nuTaHusa OypoBOTO cHapana” wmim

"TPB") . TPB MoOxeT ofeclHeurBaThb MOWMHOCTL WU/MJM  HOaHHBEE Ha
eOVMHWUYHOM KaHajle WM IIO HEeCKOJBbKMM KaHajlaM. AJbBTEepPHATUMBHO WJIM
OOIIOJIHMTEJIbHO, HEeKOTOPHEe MJIM BCe M3 KOMIIOHEHTOBR OIIMCAHHEX 3IeCh
YCTPOMCTB M CcHcCTeM OM TeJleMeTpur  MOTYT OHITH COEeOMHEHEH
BHYTPEeHHEeM MmMHHOM CHUCTeMOM, KoTopasa oTneJeHa oT TPB, koTopasd
IPOXOOMUT IO BCeMy OYPOBOMY CHapsaOoy. BHYTPeHHAS MMHHaAS CHUCTeMa
MOXeT MCIOJIL30BaThbCcd IOJAd IIepelauM CUTHAJIOB  JaHHHX  U/WiIn
MOIIHOCTU B OTIMCAaHHHIX 30eCh YyCTpoMCcTBax u cucTeMax 5M
TeJleMeTpuM. KpoMe TOT'O, HEKOTOPHEEe COeIVMHeHMHA (HalpuMep, MexIy
YCTPOMCTBOM OM TeJleMeTPUM ¥ aHTeHHOM B BHIIEIPMBEIEHHOM IIpuUMepe,
[IoKa3aHHOM Ha o¢ur. 1) wMoTyT OBTBH peaJlM30BaAHE KaK IIPOCTOe
[IPOBOIHOE COeIMHEHMEe  MEeXIy  IIOJIOKUTEJIEHEM WM OTPMUIATEJEHBEM
BHIX O OHEIMMI BHIBOIAMM . WILIioC Tpa T BHEM BapMaHT OCYIECTBJIEHN A
IoKasaH CO CCHJIKOM Ha ¢ur. 3A u 3B.

[143] kak IokaszsaHoO Ha Our. 3A M 3B, HEeKOTOPHE BapMaHTH
OCYMEeCTBJIEHMSA PACKPHTHX 30eChb YCTPOMCTB M CUCTeM OSM TeJieMeTpUuu
MOXeT cComepXaThb cxemy yIpaBJIeHU A MOIHOCTEBI (HampumMmep,
BKJIOUAKMy B cebg cxemy EMS, UCC u/mwin »OpyT¥e BHIIEONMCAaHHLE
KOMIIOHEHTH YIIPaBJIEHME MOIHOCTBI), KOTOPEIM MOXeT OHTL, HalIpUMep,
VUCTOUHUK IUTaHU S B KOMMY TallMOHHOM pexumMme C BRHICOKOM
SKCIUIyaTallMOHHOM 50PEeKTUMEBHOCTLI, OJIs 20OEeKTUMBHOTO oTbopa
MOIHOCTM OT CKBaXMHHOTO MCTOUHMKA MOMHOCTM, KOTOPHM MOXeT
OpencTaBJIATE CcoOoM KOMILJIeKT ©OaTapel, TeHepaTop WM Ha3eMHBMN
MCTOUHMK MOIHOCTM (HalpuMmep, IT'eHepaTop, MNOIOKJIOUEeHHHM K OypOBOMY
CHapAany IIPOBOIHOM JIMHUEN) . CxeMa yhpaBJIeHU MOIMHOCTBIO
50PeKTUBHO YIIPABJAET 3HePIOoNoTpellIeHMeM OT MCTOUHMKA MOIMHOCTU U
3apAanKom HTRESD, BEITIIOJIHEHHOT'O C BO3MOXHOCTEIO OTBeUaTh
nmoTpe®HOCTAM B  MOMHOCTM YCTPOMCTBa OM TeJleMeTpUMM  BHCOKOMU
MOIIHOCTHU (HanpuMep, BaTapeu CYIIEPKOHIEeHCAaTOPOB, HalprMep,
LIelIOUKM CYIIEepPKOHIOEeHCAaTOpOB, colepxamer 1-100 cynepKOHIeHCaTOpPOB

M CoOoTBeTCTByKIee SJIEKTPOHHOE O@OpyHOBaHMe).
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[144] B pasJIMuHBIX BapMaHTax ocymecTBJeHra, HTRESD wmoxeT
XapaKTepu30BaTLCSa OOBEMHOM IJIOTHOCTBLID XpaHeHMS MOMHOCTHM OoJiee
30 xBr/ma, 40 xBr/ja, 50 xBr/ja, 75 xBr/ja, 100 xBr/ja, 110 BT/,
120 xBtr/Jjg, wim ©OoJjiee, HaOpuMep, B ouamnasoHe oT 30 xBr/j mo 120
KBT/J wian Jiob®oM ero InomgmMalasoHe. CooTBeTcTBeHHO, HTRESD MoXeT
objleruaTh Iepenady BHCOKOM MOMHOCTMH, nognepxmBad IOIpPpU STOM
dopmMbakTOp, IPUTOOHEIM IOJIS pPa3MeleHMsI B YCJOBMSAX  HexBaTKU
CBODOOOHOTO MeCTa, YacCTO BCTPeUaKnlMxXCHad B CKBaAXMHHEX [IPMMEHEHUIX.
Hanpumep, B HEKOTOPHX BapMaHTax ocymecTBJeHusa, HTRESD MoxeT
OHITE, B OO0mMeM cJiydae, ULIWJIMHOPUUECKMM ¥ VYIOJMHEHHBM, C HapyXHBM
nvamMeTpoM (OD) MeHee 36 moMMOB, 12 mOoMMOB, 6 OOMMOB, 3 IOMMOB,
2 nmouMmor, 1 movMma, 0,5 moiMa, WMIM MeHee, HaIpuMep, B IMalasoHe
or 0,5 mo¥iMa mo 36 OoOMMOB MM JoOoOM eT'0 HNoOIMala30He, HalpuMep,
or 0,5 moVMa Do 3 IOOMMOB.

[145] Cxema 3M TejleMeTpMUM, KOTOpas TakXe MOXeT COINepXaTb
MCTOUHUK OIUTaHuAa B KOMMY TallMOHHOM pexuMe C BHICOKOM
SKCIUIyaTallMOHHOM 20PeKTUMEHOCTLI, OprMHUMAaeT TeJleMeTpuueCKUn
CUTHaJI HM3KOM MOMHOCTM OT TeHepaTopa CHUIHaJla OSM TeJeMeTpuu,
KOTOPHM caM 1o ceBe MoxeT OHTE TPAIMLUMOHHEM MHCTPYMeHTOM OM
TeJIeMeTPpuUH, W YCUIMBaeT CHUTHaJI OJ4 BHpaboOTKM CcuI'Hajla OM
TeJieMe TPpUn BLICOKOM MOIHOCTH . CxeMa oM TeJieMe TPpUn MOXeT
IPpUHUMATEL CUTHaJl OSM TejeMeTpuM HUBKOM MOMHOCTM OT COeIMHEeHMUS C
TeHepaTopoM 3M cuITHaja, OTOeJIbHOTO OT TPB uepes BHYTPEHHIKD MUHY
TeJIeMeTPUUeCKOM CcUucCTeMH. CxeMa 5M TeJleMeTpuM BHEBOOUT CHUTHaJ OM
TeJieMe TPUn BHICOKOM MOITHO CTU Ha AHTEHHY, MMOOKJINUEHHYIO K
MNOJIOKUTEJIEHOMY ¥ OTPUIIATEJIEHOMY  BHXONOHEIM BHBOIAM CXeMe OM
TejleMeTpur. HTRESD BHOaeT HeOOXOIMMEIM MMIIYJILC MOMHOCTL Ha CXeMy
OM TeJileMeTpUM OJId YCUJIEHMA CcUT'Hajla SM TeJleMeTpuu.

[146] B mpyI'OM BapMaHTe OCYWEeCTBJIEHUHA, CcxeMa SM TejleMeTpumn
MOXeT BKJIOUATL B cebdg Jodoy NPUITOOHEM IPUMEeMHMK OJIS peTrucTpalliu
1 0BpaboTKM TeJleMeTpPpUMUeCcKOT'0 CMIHaJla HM3KOM MOmHOCTM. Hanpumep,
TeHepaTop OM cuTIHaJa HM3KOM MOMHOCTM MOXeT KOOMPOBATEHL IMIaKeTH
OAaHHBIX C WUCIHOJIb30BaHMeM JIUM-MMIIYJIEC KoIoMpoBaHMEe, roe  JIUM
YKaseHeBaeT KauaHMe YacToOTH. CxeMa OM TeJIeMeTpUM MOXEeT HENPEPHBRBHO
PETUCTPUPOBATE YaCTOTY TeJIeEMeTPMUeCcKOT'O CUMI'HaJla HM3KOM MOMHOCTU

OJId pelrncTpalnl JIUM-MMIIYJILCOB U JeKoIoInmpoBaTk IOaHHEEe, HallpryMep,
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Ha OCHOBAaHMM M3MEPEHHHEX UYaCTOTHBEX CIOBUIOB B TeJIEMETPUUECKOM
CUTHajle HM3KOM MOIHOCTH.

[147] CorylacHO BapMaHTy OCYIUEeCTBJIEHUS, I[IOKa3aHHOMYy Ha O¢ur.
3A, cxeMa OM TeJIeMeTpUM MOXeT IIPMHMMAaTh MOIMHOCTE M HOaHHHE UYepes
BHYTPEHHII MMHY TeJIeMeTpUUeCckolM CUCTeMbl. B 5TUX BapMaHTax
OCYIIECTBJIEHNA, CxXeMa OM TeJleMeTpPUM MOXeT OTOMpaTh MOIHOCTL OT
HTRESD kak @OJiS MMIIYJILCOB BEHCOKOM MOIHOCTM, TakK M oJjg ofmen
paboTE CxXeMH. AJbBTEPHATMBHO MM IOOIOJIHUTEJIBHO, KaK IoKasaHO Ha
¢ur. 3B, cxema O5M TeJeMeTpUM MOXET I[IPMHMMATBH MOMHOCTB KakK OT
BHYTPEeHHEeM mIMHH TeJleMeTPUUeCcKOoM CUCTEeMEl, TakK ¥ OT MCTOUHMKA
MOUWHOCTHM, KOTOopad MOXeT IIOoCTylIaThb uYepez TPB. B »TuUX BapuaHTax
OCyMeCTBJIEHKS, CcxeMa OM TeJleMeTpuM MOXeT OTOMpaTh CJabbl TOK OT
CKBaXMHHOTO MCTOUHMKA MOmMHOCTM OJg ofmel paboTH CXeMb WU
VMIIYJILCEL BEICOKOM MOmMHOCTM oOT HTRESD Ha OPOTSXEeHMM OKOH 3M
nepellayM BHCOKOM MOMHOCTM. CxemMa OSM TeJleMeTpuUM COBMECTHO CO
CxeMOM YyIpaBJIeHMS MOMHOCTLI YIPaBJIgeT OO0mMMM 5SHepronoTpeblieHueM
IJIS MaKCHUMM3alUM DKCIJIYaTalMOHHOM 50OeKTMBHOCTU PaCKPHTHX 30eChb
YCTPOMCTB, CHUCTEM M CIocofoB OM TeJleMeTpUM.

[148] PackKpHTHEe 3IeChk YCTPOMCTBa M CUCTeME OM TeJleMeTpun
CIIOCOOHHE HOOCTaBJIATE BHCOKYK MOIHOCTE Ha CKBaAXMHHYID aHTEeHHY IJId
5M nepemauM BHCOKOM MOIMHOCTHM, HAaIpUMep, OT okoJio 20 BT IO OKOJO
2000 BT wmium B JioOOM eTro IIogamalria3oHe, HalpuMmep, okojo 50-250
BT, okoJio 75-250 BT, okoJio 100-250 BmT. PacKpHTEE 3IeChb
YCTPOMCTBaA WM  CHCTeMH OM TeJleMeTpuM  CIHOoCOOHE padoTaTh B
CKBaXMHHOM cCcpele NpM HaIpSXeHUMM OT OKoJIo 8 B mo okoJsio 300 B mim
BoJjlee M cumJjJe Toka oOT okoJo 0,5 A mo okoJgio 35A wmim OoJee.
PacKpHTHEHE 30eCh YCTPOMCTBaA M CHUCTeMH OM TeJleMeTPUM Takxe
CriocoOHE BHpPabaTHBATEL MMIIYJILCH BHEHCOKOM MOMHOCTM IO okoJio 400 BT
mwiau ©oJjee, HamnpumMmep, 500 Br, 750 Br, 1000 BT, 1250 BT, 1500 BT,
1750 BT, 2000 BT mum OoJiee.

[149] B HeKOTOPHX BapMaHTaxX OCYIECTRBJEHMSA, HalpsSKeHMe Ha

KaXxIoM  aHTeHHOM  DSJIeKTpoIe  MOXeT  WM3MeHATLCA B IHIpenesax,
HanpumMmep, *+10 B, £50 B, *£100 B, *200 B, *300 B, £400 B, £500 B,
t600 B, £700 B, #+800 B, =£900, #£1000 B, =£1500 B, £2000 B wumm

BoJiee, HalpuMep, B OuanasoHe orT *1 B mo 2000V wmam JmoboM eTo
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nonnuamnasoHe.

[150] B mHacrogameMm m3o06peTeHnn, HTRESD noszpojdgeT paboTaTb B
pexume, B koTopoM HTRESD 3BapsaxaeTcda OT MCTOUYHMKA HUBKOM
MOIIHOCTH (HanpuMep, oT MCTOUHUKA OTHOCUTEJIEHO HU3KOTO
HalpaKeHUA u/mam cyadoro TOKa, HallpuMep, BaTapeu NI
CKBaXMHHOT'O TeHepaTopa) M 3aTeM paspaXaeTCd IIPU OTHOCUTEJILHO
BoJjiee BEICOKOM MOMHOCTM. CHucTeMa ofeclneunBaeT IaKeTH TeJleMeTpPpUn
BEICOKOM MOIIHOCTH . [TakeTH TeJleMe TPUM BEICOKOM MOIIHOCTH
oBecrieurpBanTCad Ha ©Oo0Jiee BECOKOM YPOBHEe MOIHOCTM, UYeM IOCTYIIeH
OT WMCTOUHMKA HM3KOM MOMHOCTK. [HOig paboTH B 5TOM pexmuMme,
epeava OOJDKHA COIOepXaThb IIepMOonsl OTCYTCTBMA Ilepenadm WM, IIO
MeHbIIeV Mepe, I[IeprOoIb, KOoT'Ia Iepelauda obeclHeurMBaeTCsa Ha 0oJiee
HMU3KMX YPOBHAX MOMHOCTHM, UYeM YPOBHU MOIHOCTM Ha IIPOTAKEHUN
[IaKeToOB TeJIeMe TPUA BEICOKOMU MOIHOCTH . IOia IIonOepXaHnd
SHEPreTUUeCcKoro 0OajlaHCa, OTHOCUTEJILHOE BpeMdA BKJIMUEHUA IepelauM
[I0 CPaBHEHMIO C BpPeMeHeM OTKJIOUEHMA IIPUMHIUIIMAJLHO OIpenesideT
OTHOIEHME MeXIy YPOBHEM MOMHOCTM I[IaKeTOB BHCOKOM MOMHOCTHU WU
MaKCHMaJIbHOM MOWHOCTLI, HOOCTYIIHOM OT MCTOUYHMKa. Halpumep, ecCiu
BpeMd BKJIOUEHMA I[epenaur CcoCcTaBJdeT OOHY HOeBATYID BpPeMeHU
OTKJIIOUEHM repenaun, cucTeMa MOXeT oBecrieuMBaTh [IakKeTHl
TeJIeMeTPMM, MOIHOCTE KOTOPEIX OO OecATH pas 0oJiblle MOIMHOCTH,
OOCTYIIHOM OT MCTOUHMKA HM3KOM MOMIHOCTH.

[151] B HEKOTOPHX OPYTUX BapMaHTax OCYIleCTBJIEHU I,
PACKpPHTEE 3IOeChb YCTPOMCTBa M CHUCTeME O5M TeJjleMeTpuM MOTYT OHTH
OOTOJIHUTEJIELHO TIOAKJIUEeHH K JIPYyI'MM YCTPOMCTBaM B CKBaXMHHOM
BypOBOM CHapdOde - HalpuMep, IPYyTOoM CKBaXMHHOM alnapaType WK
IPYTUM MUCTOUHMKAM MOMHOCTM, HaIpMMep, OINHOV uIu 6oJiee MNepBUUHHM
BaTapeay, CKBaXMHHEIM  TeHepaTopaM WK Ha3eMHBEM  MCTOUHMKAM
MOMHOCTM — uYepes TPB ujIM uUepes IOpyTrUe SJeKTpUUeCKMe COeIMHEeHUHd.
TPB MOXeT MCIIOJIL30BaATLCHA Kak ojisa repenaum BJIEKTPUUECKOMN
MOMHOCTM Ha PAaCKPHTHE 3OeChb YCTPOWCTBaA UM CUCTEMH 5M TejleMeTpUM
M OT HHUX, TakK ¥ »OJ9 TOT0o, UTOOH YCTPOMCTBA WMJIM CUCTEME MOTJIU
OCYmEeCTBJIATE CBA3b C IOPyTMMM YCTPOMCTBaMu B OypOBOM CHapdle.
HanpuMep, pPacKpHTEHE 30eCh YCTPOMCTBa M CUCTEMHE 32M TeJleMeTpUH
MOTYT OCYIIECTBJIATE CBA3b C VHCTPYMEHTOM I'n TeJIeMeTpUH,

nookJjiwueHHsM K TPB  mima npmema wmHOopMaumMM oOT MHCTpyMeHTa IU
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TeJieMeTprn 17 rnepeiladnm 2DTOM MH@OpMaHMM C VMCIIOJIB30OBaHMEM

MHCTpyMeHTa OM TejieMeTpum. TakmMe CUCTEMB 'IBOVHOM TejieMeTpun’
OIIMCaHE B IaTeHTax CIIA NN 6,909,667, 7,573,397, 8,120,509 wu
8,502,096, KOTOpHE BKJIOUEHE B OaHHOE OIIMCaHUe B IOpAIKe CCBUIKU
B IIOJIHOM OOBeMe.

[152] B HEKOTOPHX BapMaHTax OCYWeCTBJIEHMSA, PaCKPHETHE 3IOeChb
YCTPOMCTBA M CUCTEeMBl OM TeJleMeTPUM CIOCOOHH OCYIIEeCTBJIATL CBSI3b
C IPpYI'MMKM CKBAXMHHEMM MHCTPYMeHTaMMu U/WUIM yCTPpOMCTBaMM Ha
[IOBEPXHOCTK . YCTPOMCTBA M CUCTEMH MOI'YT MCIOJL30BATL pPa3JIMUHBE
PEXVMEL M IPOTOKOJIE CBA3M IJia ofJjleTyeHMsS DSTOM CBA3M. Hamnpumep,
CBA3L B OYypPOBOM CHapsfale MexOy CKBaXMHHBMM MHCTPYMEeHTaMM MOXeT
OCYIIECTBJIATECA ¢ noMomel TPRB, koTopad obecneuMeBaeT IIPOBOOHOE
SJIEKTPUUECKOe COeIMHeHMVe MeXOy YCTPOMCTBaMM, IM[IOIOKJIOUeHHHMM K
OYypOBOMy CHapsany. TPB MoxeT OBTBH OOMNOJHUTEJIBHO DJIEKTPUUECKU

coeIvHeHa C IIOBEPXHOCTHLIO, HalpuMmep, KoTrga B OypoBEX paboTax

npyYMeHAeTCcsa IMpoBonHas OypuibHad Tpyba. I[IpUMepoM [IPOBOIHOM
Oy PUIILHOM TPy OB ABJIAETCH IPOBOOHASA OypuiabHas Tpyba
IntelliServ™ IPOM3BOACTRA National Oilwell Varco.

OOMNOJHUTEJIEHO WM aJIbTEePHATHMBHO, PACKPHTHE YCTPOMCTBa UM CUCTEMH
SM TeJleMeTpUMM MMEeKRT BO3MOXHOCTE OCYIECTBJIATE CBS3b B OYpOBOM
CHapane JOEMM IPYI'MMM OOCTYIIHEIMM CliocoBaMu CBA3M, B TOM UUCIIE,
Be3 OrpaHUUYEHMs, OITUUECKOM CBA3M (HaOpuMep, OITOBOJIOKOHHOM
CBA3M), SJIEKTPOMATHMTHOM CBA3M (HalpuMep, paguocBA3M), W/WUIINu
MeXaHMUeCKOV CBSA3M (HaIpuUMep, BpalaTeJIbHOM WM IUMIOPOMMIIYJIbLCHOM
CBA3U) . Brnaromap4a oBecrneueHrO BO3MOXHOCTHU CBA3U MeXxnay
PACKPHTEIMM 30eChb YCTPOMCTBaAMM U CcHCTeMaMu OSOM TeJleMeTpuM U
IPYyTVMMM MHCTPYMEeHTaMrM B OypOBOM CHap4ne, PACKpPHETEE 3IeCh
YCTPOMCTBaA WM CHCTeMH O5M TejileMeTpuu MoTyT pabdboTaTs 0BoJiee
30beKTUBHO.

[153] B HeKOTOPHX BapMaHTax OCYIecTBJeHUsa, YCTPOMCTBa U
cCUCTeMEl OM TeJIeMeTPUM I[IPMHMMAKT HOaHHBEE HelOCPeICTBEeHHO OT
IpYyTOM CKBaXMHHOM allapaTypH (HaopuMep, ITaTuMka HalpaBJIeHUH,
VHCTPYMEHTAa HAOEPHOTO MAaIlHMTHOTO Pe30HaHCa, KOJOHKOBOTO OYpPOBOTO
VHCTPYMEHTa, aKyCTUUECKOT'O MHCTPYMEeHTa, MHCTPYMEeHTa IIJIOTHOCTHU

HeﬁTpOHOB, MHCTPYMEHTA 'aMMa—IOoeTeKTOopa, VMHCTPpYMEHTa
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CercMNUEeCKUX M3MepeHun, TeJIeMeTPUUECKOT O VHCTPYMEHTa,
MHCTPYMEHTa YHOEeJbLHOTO CONPOTUBIIEHVA WU/MIM omnpoBoBaTesis ILjIacTa),
bopMmpyoT CcUTHall O3SM TeJIeMeTPpMM BEHCOKOM MOMHOCTM Ha OCHOBaHUU
5TUX IOaHHEIX, U OepelalnT CUTHaJl OM TejleMeTpuM BEHCOKOM MOIHOCTH
Ha CKBaXMHHYK aHTeHHY. B HeKOTOPEX BapMaHTax OCylleCTBJIeHUAd,
OOVH WM ©OoJiee CKBaXMHHBX MWHCTPYMEHTOB IepenalT HOaHHBEe UYepes
TPB, ¥ YyCTpOMCTBa M CUCTeMH OM TeJjieMeTpuM OIPMHUMAT ITaHHBE OT
Hee. B HeKOTOpPHX BapMaHTax OCYIEeCTBJIEHMI, OIOMH MWiIu 0OoJiee
CKBAXMHHEIX MHCTPYMEHTOB IIepelalT OaHHEEe uepes IpAMOe COeOMHEHUe
Ha pPacCKpHTHE 3I0ecCh YCTPOWCTBa ¥ CHUCTeMEl OSM  TeJleMeTpUH.
VIJIIOCTPaTUBHEM BapMaHT OCYMEeCTRBJIEHMA IIoKa3aH CO CCHIIKOM Ha our.
4,

[154] Kaxk 1nokasaHO Ha pur. 4, HEKOTOPEE  BapMaHTEH
OCYImEeCTBJIEHUSA PAaCKPHTHX 30eCh YCTPOUCTB UM CHUCTeM 5M TeJleMeTpUM
CIIOCOOHEL OCYIEeCTBJIATE CBA3b C OPYTOM CKBaXMHHOM allapaTypoun
(HanpuMep, DaTUMKOM HallpaBJIeHUs (MHOT'Ia MMeHYyeMBM HallpaBJIE€HHEM
MOOYJIEM) , DOATUMKOM YIOEeJIBHOT'O COIPOTHUBIIEHMS, I'aMMa-IaTuMKOM WU
J00OM IOpyToM CKBaXMHHOM allapaTypol) uepes TPB. Bjok o00paboTku
IOAaHHHEIX, MHOTIAa VMeHYeMElM TIJIaBHHM OJIoKoM ob6paboTku wmiam MPU,
oBJieruaeT O0O0Opa®OTKY HOAHHEIX, I[IPMHATEX OT PAa3JIMUHEX CKBaXMHHBX
MHCTPYMEHTOB. BJIOK 00paBOoTKM IaHHEIX, B O0lleM CJiydae, He TpelOyer
BEICOKOM MOIHOCTM ¥ MOXeT I[IOJy4daThb [OIMUTaHMe OT CKBaXMHHOTO
UCTOUHMKA MOMHOCTU ¥/MJIM HAKONUTEJIS SHepTuKu (Hanopumep, HTRESD),
BXOOAMETIO0 B YCTPOMCTBO OM TejleMeTpuM. BJilok o0O0pa®oTKM IOaHHHX
bopmupyeT OM CHUTHaJI Ha OCHOBAHMM IOAHHEIX, IIPUMHATEX OT pPas3JIMUHBIX
CKBAXMHHEIX MHCTPYMeHTOB. HamopuMmep, B OIIpemeJIEHHOM BapMaHTe
OCYyIEeCTBJIEHUA PAaCKPHTHX 3IeChb YCTPOMCTRB, CHUCTEM U CIOoCoBoB D5M
TeJIeMeTpUH, OJIOK oBpaboTKM OaHHBEIX MOXeT co3maBaThb
MOIYJVPOBAHHEM  TIO COBUTY bpasm CUHYCOMIOAJELHEN CUTHaJl Ha
OCHOBaHMM LUOPOBHIX HaHHEIX, MOIPUHATHX OT pPa3JIMUHOM CKBaXUHHOM
annapaTypel. B 53THX BapMaHTax OCYIECTBJIEHMA, PACKPHTHE 30eCh
YCTPOWCTREE, CHUCTEMEL 1z CIIOCOOBEHL M TeJIeMe TPUM rnepenamnT
CHMHYCOMIaJbHEM CUTHaJ, conepXxammi UMOPOBHE OaHHEE,

InpencTraBJIeHHEIE KaK IIOCJIeIOBaTEeJIEHOCTE CIOBMI'OB (]_)aBBI, ITepexXodmmnx

mexnoy 1" m "0,” HauMHasg C HOepBOHauvaJlbHO npuHaTon/ro "1" wmm "07,
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KOoT'la CHUTHAJI CUHXPOHU3UPYETCS C IPUEMHUKOM.

[155] B nmnpumMmepe, ToKa3aHHOM Ha o¢ur. 4, ycTpoucTBO O5SM
TeJIeMeTPUNM OOIMIOJIHUTEJIBHO COOEPXUT CXeMy YHIPpaBJIeHMS MOIHOCTLIO,
aHaJIOTMYHOE CXeMe YyIpPaBJIeHMS MOIMHOCTRIO, INOKa3aHHOM Ha our. 3A u
3B. CxeMa YyIlpaBJIeHMS MOMHOCTBI MOXEeT CcoIepXaTb cxeMy EMS, UCC,
cxeMy UMS wu/unm  Jnodoe IOpyroe BJeKTPOoHHOe ofopyIooBaHMe MJId
20OEeKTUMBHOTO yIpaBJIeHU A DHepTonoTpeblIeHUueEM oT CKBaXMHHOT'O
MCTOUHMKA MOMHOCTHM M 3apsankol HTRESD, KoTopoe MOXeT COIepXaTb
OIOVH VI BoJiee CYIIEPKOHIOEHCATOPOB. Cxema SM TeJiIeMe TPUn
IPpMHUMaeT CHUTHaJl OM TejeMeTpur oT OJioka o00paboTKM OaHHEX U
nepemaeT CHUTHaJ OM TeJieMeTpPMM BHECOKOM MOMHOCTM Ha AaHTeHHY, C
MCIIOJIL30BaHMEM OOCTYIIHOM SHepIUM.

[156] B HEeKOTOpPHX BapMaHTax OCYyIeCTRJIeHUd, cxeMa OM
TeJleMeTPUM MOXeT M3MeHATL WM pPeryJMpoBaTh TeJleMeTpuueCKUM
CUTHaJI HM3KOM MOMHOCTM, UTOOHB crOeJaTk ero 0oJiee NPUTOOHBEIM IJIA
mepemauy BHCOKOM MOMHOCTM. HamopuMmep, B HEKOTOPHX BapuaHTax
OCYMEeCTBJIEHUS, TeJleMeTPUUeCKUM CUIHaJl HM3KOM MOIHOCTY MOXET
BKJIOUATE B Cce0d NepUOOUUEeCKYK HEeCHHYCOUIDAJIBHYK BOJIHY. Cxema OSM
TeJleMeTpUM MOXeT IIpeoBpa30BEHBATL BTOT CUTHaJ IIepUOONUYEeCKOM
HeCHMHYCOUOaJIbHOM BOJIHEL B CUHYCOMIAJIbLHEN BHIXOIHOM cCuITHaljI,
VIMEIOMY Ty xe OCHOBHY JyacToTy, uTo n nepmuonmuyeckad
HeCcHHYyCOMIalbHas BoJIHA. CHMHYCOMOAJLHHY CUTHaJ OyIeT BKJIOUYATL B
cebsa MeHblle TapMOHMK ©Oo0Jiee BECOKOITO IOopdlkKa M II0OSTOMY MOXET
OBITE MeHBIIe IIOOBEPXEH 3aTyXaHMIO M T[IOTepe CUuTHajla IIpM Iepenade
yepes TeoJIOTUYEeCKU  ILJIacT. HaseMHHM  [OIPUMEeMHMK  MOXEeT OBITH
BHIIIOJIHEH C BO3MOXHOCTLIO PeTrMcTPpalMM STOM CUHYCOMIAJLHOM BOJIHE
(HanpuMep, Kak IHoOpoBHO OIMCAaHO HMXe), olIpelelJleHMS ee OCHOBHOMU
YyacTOTH UM, IHOpM XeJlaHuu, BOCCORIaHMA CcUTHaJa [IepruoOnuecKoM
HeCHMHYCOMIAJLHOM BOJIHH Ha OCHOBAaHMM STOV MHOOPMALUMU.

[157] Kaxk mnonpoBHO OIMCaHO 3OeChb, B HEeKOTOPHX BapMaHTax
OCVYIIECTRJIEHMA, CcXeMa OM TejeMeTpuM MOXeT paboTaTk B IIaKeTHOM
pexmnMe, rnepenaBasg TOJBKO B OOpeleJiIeHHEEe IIepUMOnOH BpPeMeHU,
HanpuMmep, UTOOE  IIOJIE30BATLCS  MMIIYJIbCAMM  BEICOKOM  MOIMHOCTM,
mocrynHsnvy oT HTRESD, ™ [DO3BOJATE HDoOsapdxaTb HTRESD wMexnoy
VIMITYJIE CaMU . OmHako, B HEKOTOPEIX BapuaHTax OCYIeCTBJIEHNUS,

TeJieMeTpndyeCKad CHrucTeMa HM3KOM MOIHOCTM MOXeT BKJIOUATE B cebs
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HellpepHBHLY IIOTOK CHMTHaJja. B HEKOTOPHX TOHOOHEX BapMaHTax
OCVYIUIeCTBJIEHUA, cxeMa oM TeJIeEMEeTPUN MOXeT M3MEHATH
TeJjleMe TpUUueCKUn CUTHAaJ HU3KOM MOIIHOCTU oJis bopMUpOBaHUSA
M3MEHEHHOT'O BEIXOIOHOTO cCuUTHala, IPUTOOHOTO oJis nakeTHOM
Nepenaun. HamnpuMmep, cxeMa OM TeJIeMeTpUM MOXeT BKJIOUAThL B Cebd
oovH wuIM 0OoJiee OybepoB, TIOe XpPaHATCA HOaHHHEe M3 CUTHajlla HU3KOM
MOUHOCTM B TeueHMe IIepMOomOoB, KoI'Ia cxeMa 5M TeJleMeTPUM BHECOKOM
MOIIHOCTM He IepenaeT.

[158] B HeKOTOPHX BapMaHTax OCYMeCTBJIeHMS, B IIOTOK IaHHHX,
VCIOJIb3YEME MJIS (QOPMMPOBAHMA TeJEeMeTPUUEeCKOT O CUI'HAaJla HUBKOM
MOIIHOCTM, MOXHO BCTaBJIATL MOpoOeJiE, UYTOOH BKJOUATHL B CUTHAJ
bakTUUEeCKMEe IOaHHBEE TOJBKO TOI'Ta, KoI'Jga cxeMa OM TeJleMeTpun
BHICOKOM MOIIHOCTM IIepelaeT. B HEeKOTOPHX BapMaHTax OoCyleCTBJIeHUS,
OJIMTEeJIbHOCTE MWMJIM dYacToTa NPpoOeJIbHHX IIepMOIOB B IIOTOKE IOaHHHX
MOXeT MCIOJIL30BATLCA IJIS YCTAHOBJIEHMA YPOBHSA BHEXOIHOM MOMHOCTH
Iepemauyy BHCOKOM MOMHOCTM. Hamnpumep, yBeJIMUeHMe OJIUTEeJIbLHOCTU
W JaCTOTH npoBeJibHEX [IEPUOIOB (mozpBoJgKIee YBEeJNUUTDL
OJIMTEeJIbHOCTE WMJIM YacTOoTy IIepUMOIOB IOO3apaAIKM) MOXeT YKas3HBaTb
Ha MCIIOJIb30BaHMe O0oJiee BHEICOKOIT'O YPOBHSA MOIHOCTHU Ilepeladl.

[159] B HeKOTOPHX BapMaHTax OCYMeCcTBJIEHUs, YyCTpoMcTBa OM
TeJleMeTPUM MOTYT IepelaBaTh BHXOINHOM CUI'HAJ BEHCOKOM MOMHOCTHU C
MCIIOJIb30BaHueM OubodbepeHUMAIBHOTO BHXOOA, HalpuMep, OUIIOJIAPHOTO
cCUTrHaljla. B HEeKOTOPHIX BapMaHTax OCYIEeCTBJIeHMUS, OUIIOJIAPHEM CUITHAJ
MOXeT OHTb CHUMMETPUUYHHM M MOXeT WMMeTh, II0 CYIeCcTBY, HYyJIeBoe
CMelleHVe HalpSXeHMS IIOCTOSHHOTO TOoKa (HalpuMmMep, -OJIS YMeHBLIIeHUS
20PeKTOB KOPPO3UM, KaK YIOMAHYTO Breme). OIHakO, B HEKOTOPHX
BapMaHTax OCYIeCTBJIEHUS, TeJjleMeTPUUeCKUy CUITHAaJl HMU3KOM MOIHOCTHU
MOXeT OHTb HECUMMMETPUMUYHEIM B HEKOTOPHX IOIOOHEIX BapuaHTax
OCYIIECTRJIEHMA, CcxXeMa OM TejleMeTpUM MOXeT BKJIUAThL B cebda CcxXeMy
CIBMI'a YPOBHA WIM IOPYTVID CXeMy I[IOOXOOANeV KOoHOUIYpaluuu I
npeobpasoBaHMsa HECHUMMETPUUHOTO TeJIeMeTPUUeCKOoT'0 CHUTHaJla HU3KOU
MOIMHOCTM B IubbepeHIMAaNbHEM CUTHAJ, KOTOPHEM MOXHO YCUJIMBATL WU
BHBOOMTL KaK CUIHaJl IepelauM BECOKOM MOMHOCTM. B pPa3JIMUHHX
BapraHTax OCymeCTBJIEHUA, MOXeT obecrieunBaTbLCA cxeMma
npeobpas30oBaHMA CHUIT'HaJla JIOOoI'0 TUlla, HalpuMep, HECUMMETPUUHOTO B

nndbdbepeHUMaJIbLHEM, ovdpdepeHIMaJIbHOTO B HeCHUMME TPUYHEHI,
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OUIIOJIAPHOTO B YHUIIOJAPHEM, YHUIIOJAPHOTO B OMIOJAPHBEM, U UX
KOMOMHALWN .

[160] Cxema OM TeJjiIeMeTPMM MOXET aBTOMATUUECKM YIPaBJIATH
KOBOOULUIMEeHTOM YCUJIEHMSI, MCIOJIbE3YyeMEIM IJIA QOpMMPOBaHMA CHUI'HAJa
nepenauyy BHCOKOM MOMHOCTHM, UWTO, HaIpuMep, I[I03BOJISEeT I0IaBaThb
CUTHaJI OT TeHepaTopa TeJIeMeTPHUUeCKOTO0 CUI'HaJla ©0oJlee HU3KOM
MOIIHOCTM B MMWPOKOM IOMallasOHe aMILJIUTYI.

[161] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMSA, PAaCKPHTHE 3IeCh
YCTPOMCTBA M CHUCTeMbel 5M TeJleMeTpUMM MOTYT pPelyIMPOBATHL 3apsian
HTRESD wmiIM HOpoduMiib BHXOOHOM MOMHOCTM, TOKa WJIM HaIpSIXeHMS Ha
OCHOBaAHMUM IOOCTYIIHOM BXOIHOM MOIHOCTU M/MUJIM OOCTYIIHOM MHOOPMALIUMA
oB® omepauMax MHCTPpYMeHTa OM TejleMeTpuM. JONOJIHUTEJIEHO WU
aJlbTepHaTUBHO, PaCKpPHETHE 30ecChb YCTpOMCTBA n CUCTEMEH SM
TeJieMe TPUn MOTYT OCYIIECTRBJIATE CBA3b C VHCTPYMEHTOM SM
TeJleMeTPUM OJIS MNpedcKa3aHud UM IIJIaHUPOBaHUS COOHTUM, CBA3aHHHX C
padoTon MHCTPYMEHTa SM TeJIeMeTpUn, HanpuMmep, VIMITYJIECOB
MOIHOCTHM, HeOOXOOMMEIX B TeueHHUe Iepuona OM IIepelauM.

[162] Korma pacKpHTHE 30echb YCTPOMCTBa UM CUCTEeME O9M
TeJleMeTpUM BKJIOUaT B cebsa HTRESD, yCcTpoOMCTBa M CUCTEMH TaKxXe
ABJIAITCA IoO3apsaXaeMbMM, T.e., OHM CIOCOOHE IIOoOaBaTh MOMHOCTE
Ha MHCTPYMeHT OM TeJileMeTpumu uepes, 10 MeHbIel Mepe, 2 3apamo-
PaspAOHEIX LIMKJa. CUCTeMEl M YCTPOMCTBAa, BRJILUawlmMe B cedd
HTRESD, MOTYT TMNOO3apsSXaTbCsa Mexnoy LIMKJIaMMu pas3pdama (Haopumep,
UMIIyJIbCaMM MOIMHOCTHM, BHpab®aTeEBaAeMBEIMM Ha [OIPOTHAXEeHMM OKHa OM
nepemauy BHCOKOM MONHOCTM) Pas3JIMUHBEIMM MCTOUHMKAMM MOIHOCTH,
BRJIOUAIMMM B CebOs INepBUUHLHE OaTaper (HalpuMep, OOLBUHBIE JIUTUM-
TUOHUIIXJIOPUIHEE BaTapeu) , TYPOWMHEH, MaxXOBUKH, VHeplLMaJlbHEE
TEeHEepaTOPH HBHePpIMrU U OPpyTIMe CKBaXMHHEE MCTOUHMKM MOIHOCTMH.
AJILTEePHATUBHO WMJIM IOOIIOJIHUTEJILHO, PAaCKPHTHE 3IOecCh YCTPOMCTBa U
CHUCTeMHEl OM TeJleMeTpMM MOTYT I[IoNydaThk I[IUTaHMe OT HaseMHOTO
VMCTOUHMKA MOMHOCTK (HalpuMep, OPOBOOHOM JIMHMM WJIM IPOBOIOHOM
OYpUIbHOM TpPyOH), MDOIOKJIOUEHHOTO K CKBaXMHHOMY OYpPOBOMY CHapamy
M3BEeCTHEMM CpencTBaMu.

[163] Korma pPacCKpPHTHE 3OeChb YyCTPOWMCTBAa, CUCTEeMH UM CIOCOOH
5M TeJieMeTpuM ucnoJe3yioT HTRESD (Hanpumep, OIOMH Wi ©OoJee

CYIIEePKOHIEHCATOPOR) , OIpeleJIeHHEM BapMaHT OCYIEeCTBJIEHUS MOXeT
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comepXaThb YCTPOMCTBA IJA PEelyJIMPOBKM 3apAOKM UM pas3paOKM CHUCTEM
HTRESD. Korma YyCTPOMCTBa M CHCTeMH OM TeJeMeTpuM COIOepXaT
HeCckoJibkO HTRESD, yCTpOMCTBa WM CHCTeMH OM TeJleMeTpUM MOTYT
OOIIOJIHUTEJILHO COIepXaThk YCTPOMCTBa MOJA PeryJUPOBKM 3apialKu U
paspanku OTIOEJIbHEIX HTRESD ZNJR%) TPy HTRESD, HalpuMep,
fajlaHCUPOBKM 3apdma Mexny HTRESD wmiamM oOTClIeXMBaHMA COCTOAHUSA
3apAba WM OPpYITUX SKCIUIyaTalUMOHHEX HapaMeTpoB HTRESD wmim I'PYIIIIE
HTRESD.

[164] Mcxomsa M3 OINMCAHHHX AaCIIeKTOB HOBHX YCTPOMCTB, CUCTEM
nu criocofbor oM TeJieMeTPpUH, cyjenyetT [IOHVMAaThL, UTo MOXHO
peasm30BaThH pasJiMuHEEe BapMaHTEL OCYIIeCTBJIEHUL . Hanpumep,
PACKPHTEE 3OeChb YCTPOMCTBa, CUCTEME M CIOCOOB MOT'YT BKJIOUATL B
cebsa CcxXeMbl, KOTOpPHEe obecHeurMBamnT MOHUTOP COCTOAHMA 3apdma OJdg
OTCJIeXMBaHMA 3ap4dma B, 10 MeHbIleW Mepe, omHoM w3 HTRESD,
BRIIOUAKIMX B Ccebda CYIepKOHOEHCATOPH, WM »OPpYT'OM MWCTOUHUKE
MOIHOCTHM (HalpuMmep, ©OaTapee), TMOOKJIOUEHHEX K YCTPOMCTBaM WU
cucTeMaMm oM TeJiIeMeTpuH, Halpumep, CKBaXMHHOM MCTOUHUKE
MOIIHOCTH, IIOOKJIIOUEeHHOM K TPB. B HEKOTOPHX BapMraHTax
OCYyIleCTBJIEHUL, PaCKpPLITEIE 30ecChb YCTPOMCTBA u CUCTEMEH M
TeJIeMeTpUM MOTYT BKJIOUATL B cebd cxeMy YyHOpabJieHMA OJ49 oTdopa
MOMHOCTM OT OOHOTO MM 0OoJlee M3 HEeCKOJIbKMX KOMILJIEKTOB OaTapel,
PACIIOJIOXEHHHX, HalpuMep, B MU3OHTOUHOM KOHOUIYpalLMM. B HEKOTOPHX
BapMaHTax OCYMEeCTBJIEHMS, PaCKpPHTHE 30eChb YCTPOMCTBa, CUCTEMH U
CIIOCOBOE MOTYT IOOIOJIHUTEJIBHO COOepXaThk SJIEKTPOIPUBOL, HaIpuMep,
BecHeTOUHEM 2JIeKTPONPUMBON. B HEeKOTOPHX BapMaHTax OCYIleCTBJIEHMUST,
PACKPHTEE 3OeChb YCTPOMCTBa, CUCTEMEl M CIOCOOB MOI'YT BKJIOUATL B
cebsa pasJIMuHBEE JaT4dUKH, Halnpumep, oaBJieHUd, TeMIIepaTypPH U
BUOpauuM (KOTOpPHE MOTYT ofeclHeuMBAaThL BHXOIHOM CHUTHAJ Ha CxXeMy
yIopaBJieHUSa JIS YIOpaBJIeHUa, IIpM HeoOXOIMMOCTHU, YCTPOMCTBOM WJIM
cucTeMom SOM TeJIeMeTpUM), BpPalleHUS U IIp.

[165] PacKpHTHE 30eCh YyCTPOMCTBa UM CHUCTeMH OM TeJjieMeTpUun
MOT'YT MCIOJIE30BaTh pPasJIMUYHEE IIOOXOIOE Ha OCHOBe OITUMM3ALUVM U
SQ0OPEKTUBHOCTM K OOCTABKe MOMHOCTM Ha MHCTPYMeHT OM TeJlIeMeTpUM.
HanpuMep, PacCKpPHTHE 30eChb YCTPOMCTBA WM CUCTeME OSM TeJjeMeTpuu
CIOCOOHH OCYWEeCTBJIATE CBA3b C MHCTPyMeHTOM OM TeJjleMeTpur OJid

OIITMMM3IallMy CKOPOCTHM Ilepeladl »OTaHHEBEIX Ha OCHOBaHUU HOCTynHOﬁ
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MOIIHOCTH, KOoTOpada MOXeT MIT'HOBEHHO M3MeHATHLCSA. Hanpuwmep,
YCTPOMCTBA ¥ CUCTeMEl 35M TeJjieMeTpMM, MCHOJb3yklMe, IO MeHbIen
Mepe, omnHo HTRESD, MMEnT BO3MOXHOCTE OOeclleueHMsa MMIIYJILECOB
BHICOKOM MOIMHOCTM B II€PBOM pPeXMMe BHCOKOCKOPOCTHOM IIepelauu
ODaHHeX, korma HTRESD HaxomouTcd B BBICOKOM COCTOSAHUM 3apdna.
Korma HTRESD HaxomIuTCAd B OTHOCUTEJNIBHO O00Jiee HM3KOM COCTOSHUU
3apgaba WM HaxXOIOUTCHA B peXuMe [NOoNO3apdalKM MexXOy LUMKIIaMM pas3p4ana,
PACKPHTEE B3IeCh YCTPOMCTBA M CUCTeMBl 5M TeJleMeTPUM CIIOCODHH
IepenaBaThb OM  TeJyleMeTpHD, KOoTOopasd MOXeT PperyJupoBaThb oo
BTOPOTO, CHMXEHHOTO, pexrMa Iepemaur — OaHHBX. MomHOCTE U
CKOPOCTE Iepelaur IJaHHEX MOXHO PpPeTryJIMPpOBaAThH B IIOJIHOM CIEKTpe
OOCTYIHOM MOWMHOCTM (HampuMmep, oT 20 BT mo 200 BT uau maxe 2000
BT) ¥ CKOPOCTM Ilepellauy (HampuMmep, oT 5 6wmr/c nmo 100 6ur/c wmiu
maxe 1000 ©Owur/c, HaopuMmep, B Oxalas3oHe oT 1 ©6ur/c mo 10000
ouT/c unm JoboM eTo MNoIararas3oHe) .

[166] PacCKpHTHE 30eCh YCTPOMCTBa M CUCTeMH 35M TeJieMeTpUn
CIIOCOOHE peryJIMPOBaTh COCTOSHME COOTBETCTBYKIMEIO YCTPOMCTBAa
XpaHeHda 3ap4ana, HallprMep, HTRESD, B YaCTHOCTH,
CYIIepKOHIeHCaTopa, Ha OCHOBaHMM pexXxuMa paboTe MHCTpyMeHTa OM
TeJieMeTpUr ¥, B ofmeM ciydae, OYpPOBHX pad®oT. Hamnpumep, B pexume
BypeHrs, IO MeHbller Mmepe, omHO HTRESD MoxeT oCTaBaThCSd B IIE€PBOM
cocTodHMM 3apdna, B koTopomM HTRESD mnomaeT Ha MHCTPYMeHT OM
TeJIeMeTPUM OUTaHMe, IOCTaTOuHOe IJIS OCHOBHOM paf®oThH, HaIpUMepP,
cbopa @maHHEIX, TOI'IDa Kak, II0 MeHblel Mmepe, onHo HTRESD MoxeT
OoCTaBaTbCHd BO BTOPOM COCTOSHMM 3apdala (HanopuMep, ©60o0Jiee BHCOKOM
COCTOSHUM 3apfdna) B pexuMe Iepenauyu, B koTopoM HTRESD EBrzaeT
VIMITY JIE CBI BHICOKOM MOITHO CTU Ha nepenanmmn VHCTPYMEHT SM
TeJIeMeTPUN .

[167] PacKpHTHE 30eCh YCTPOMCTBa M CHUCTeMH O5M TeJjieMeTpun
Takxe OOy CKaKnT MHOT'OKaHaJIbHYI M TeJIeMeTPHO . HexkoTopre
BapMaHTH OCYMeCTBJIEHMS MOI'YT nOolyckaTes no 2, 3, 4, 5, 6, 7, 8,
9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 100 mam DoJiee KaHaJIOB.

[168] Hanpuwmep, 3a CcueT YBeJMUYeHMS IIOJIHOM  MOIHOCTH,
OOCTYIIHOM MHCTPYMEHTY SM nepenauu, B PaCKPEITEIX 3IOecCh
YCTPOMCTBAX M CHUCTeMax OM TeJleMeTpuM KaxXOel KaHaJl MOXeT MMETh

MMHVIMaJIbHYO MOIMHOCTE, HeOoOXOo oMY IOJIA Inepeiladn. Tormoa KakK
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OOBUHEIM MHCTPYMEHT 3M TeJjleMeTpuM MOXeT TpeboraTk 10 BT MOMHOCTH
O0JsS  OOBUHOM  HM3KOYAaCTOTHOMU (HanopuMmep, 1-6 Twm) nepenauu,
PACKPHTEE 3I0eCh YCTPOMCTBa M CUCTEMEl O5M TeJIeMeTpUM CIOCOOHE
ofecrnieuuBaThL, [0 MeHbIem Mepe, 20 BT, TO ecTh IBa KaHaja
NepelauM n»aHHEIX O 10 BT, nOpenmnojaras OTCYTCTBUEe YBEJIUUEHUI
MOIMHOCTHY, IOOCTYIIHOM KaXIoMy KaHally. PacCKpHTHe 3I0ecChb yCTpOMCTBa
M CUCTeMBEl OM TeJIeMeTpuM MOTYT HOOIIOJIHMTEJIEHO ofeclHeuuBaTh, IIO
MeHbIe¥ Mepe, 50 BT, 100 BT, 150 BT, 200 BT, 250, 500 BT, 1000
BT, 1500 BT, 2000 BT, mam Oojiee, UTO IIO3BOJISET MCIOJL30BAThL elle
BoJiblle KaHaJIOB Iepenaumr, OpUMUueM KaXObBM KaHaJl MOXeT oTlupaTh

DoJiee 10 BT B pexrMe Iiepeladr OJIA TIOBEHIMIEHMA MHTEHCHMBHOCTU

CUTHala.

[169] IToMMMO MOIIHOCTH, OOCTYIIHOM oT TPaOUIMOHHEBIX
MCTOUYHMKOB, oTrpaHMUYeHMeM  MHOTOKaHaJlbHOM rnepenaumn ABJIAETCA
3aTyxaHne cCUTHaJa, KOTOpoe IIPOUCXOOUT Ha BoJiee BEICOKMX

yacToTax. B Xome MHOTOKaHAaJILHOW Iepelauy, OTHOMEeHMe CUTHAaJ/IyM
MHCTPYMeHTa OM TejleMeTpUM MOXeT OI'pPaHUUMEBATEL CIeKTp Ilepenady,
Tpedysa, UYTOOB OOIOJIHUTEJIbHEHE KaHaJlel paboTay Ha 0oJiee BEHCOKUX,
3aTyxXalMX dYacToTax. PaCKpPHTHE 30eCh YyCTPOMCTBa M CUCTEMH O5M
TeJieMe TPUN CIIOCOOHEL  IIPEeOonoJIeBaTh XapaKTepUCTUKY  3BaTyXaHUM
CUTHaJla KaHaJIOB IepemauM 0OoJiee BECOKOM UYacCTOTH (Hamnpumep, 10-20
Tin) nOyTeM IomauyM OOJIbIIEeM MOMHOCTM Ha MHCTPYMeHT O5M TeJjieMeTpUM
OJIS KOMIIeHCalMM 3aTyxXaHMsa BHEHCOKOUACTOTHEX CHUI'HAJIOB. Hampumep,
YCTPOMCTBa M CUCTeMH OM TeJleMeTpUMM HaCTOoAmero Uu300peTeHud
CIIOCOOHEL oOf0ecrneurBaThk b-KaHaJlbHYyK OM TeJleMeTpuio  CJeOy VM
obpazoM: (1) 20 BT Ha kaHalJ Iepenaum 2 I'u; (2) 20 BT Ha kaHaJ
nepenaun 4 T'u; (3) 20 BT Ha kaHaJ hepemaum 6 I'u; (4) okojo 23
BT Ha kaHaJg nepelauu 8 'l o8 [IpeOonoJieHUd NIpUOIIU3UTEJIEHO 14%
noTepu curHaja; M (5) okoJjo 26 BT Ha kaHaj Nepemaum 10 T'm miga
[IPEeOnOJIeHUA NPUDIIN3UTEJIEHO 23% [IOoTepu CHUIHaja. llojJiHas MOWHOCTE,
nonaBaeMas Ha  MHCTPyMeHT GOM  TejleMeTpuM B  STOM IIpUMepe
cocTaBJigeT okoJio 109 BT. PacCKpHTHE 3OeCh YCTPOMCTBa M CHUCTEMH
SM TeJleMeTpUM MOTYT OOeCleuMBAaTH OOIIOJIHUTEJIbHEE IpeMMylleCTBa
BEHICOKOUACTOTHOM  IIlepenauwu, B 4YacTHOCTH, MHOTOKaHaJlbHOM  OM
lepenavy, HallpUMep, [IOBHIIEHHOE  OTHOIIEHUE CUTHaJI-IIyM, roe

IIePBUUYHBEIMY VMCTOUHMKAMM MIyMa ABJIARTCA HM3KOWaCTOTHEIE KOMIIOHEHTEL.
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HanpuMep, PacCKpPHTHE 30eChb YCTPOMCTBA WM CUCTeMH OSM TeJjeMeTpuu
MOTyT ofecneumBaTh IIepeldady cCUTHaja OM TejleMeTpUMM Ha BHECOKOM
JacToTe, I[IPpM HaJIMUMM HECKOJIBKMX MCTOUHMKOB IyMa, Halpumep, 30
I'u wmam OGoJiee. 3SkCIJIyaTaluusa Ha 0oJiee BHCOKMX UYacToTax MOXeT
TpeboBaTh OOTIOJIHUT &JILHOM MOIIHOCTH oJis [IpeonoJIeHN A BoJiee
BHICOKOT'O 3BaTyXaHMsa CUTHaJa, KOTOpOoe PAacCKpPHTHE 30eCh YCTPOMCTRBA
M CcucTeMH OM TeJleMeTpuM JIeTKo MOTYT ofecrneuuBaThk; U, TaKUM
obpasz3oM, BO3MOXEH KOMIIPOMMCC MeXxIy yBeJIMUeHeM  MOIHOCTM
HM3KOUACTOTHOTO CHI'HajJla [OJIS IIOBHIIEHMS OTHOMEHMs CUTHaJ-IIyM U’
YBeJIMUeHVEM MOMHOCTM IJid ofecleueHUs pPeXyMa Iepelaur Ha 0oJee
BLHICOKOM UacToTe.

[170] AJIE TEPHATHUBHO MJIM  OOIIOJIHUTEJILHO, WJJIOCTPaTUBHEE
YCTPOMCTBaA WM CHUCTeMH O5M TeJleMeTpUM HacTodmero M300peTeHUs
IOOIOJIHMTEJIbHO CIOCOOHE pPeryJIMpOBaTh MOIMHOCTE KaXIOT'O KaHaJla IJIA
ONTUMM3ALUNX SHepTonoTpebljeHrsa. Hampumep, KoTI'Da KOHKPETHHM KaHaJl
MMeeT HU3KYHD CKOPOCTL IepelauM OaHHEX W/MIIM IOHMXEHHEM (QOHOBLIA
myM, MOIHOCTE, IoIJaBaeMas Ha STOT KaHaJl, MoOXeT OHRTbL HIXe
MOIHOCTM, IIOoIaBaeMoM Ha IpyTIMe KaHallbl.

[171] B HEeKOTOPHX BapMaHTax OCYIECTBJIEHNS, PAaCKPHTHE 3IeCh
YCTPOMCTRBA u CUCTEMEL SM TeJleMe TPUn [IO3BOJIAT Ha3HauvaThb
IPpUOPUTET Iepelaur ITaHHHEX Ha OCHOBAHMM PAa3JIMUHEIX YCJIOBUM B
CKBaxuHe, BKJIIOUALINX B cebda OOCTYIIHVID MOIIHOCTBb u TUII
IepemaBaeMuX IaHHHX. HanopuMmMep, PacKpPHTHEe 30eChb YCTPpOoMCcTBa U
cUCTeMEl OM TeJIeMeTpMM II03BOJIAKRT IIepelaBaThk ITaHHEE OTHOCUTEJIBHO
HU3KOM IIOJIOCH (HanpuMep, OaHHEEe HalpaBJIEHHOTO BypeHusd,
HalpyMep, a3uMMyT ¥ HaKJIOH) B IIepPBOM pexuMme IIepelaur HU3KOMU
MOIHOCTM. 3aTeM pacKpHTHEe 3I0echb YCTpoWcTBa M CUCTeMBl OM
TeJleMeTPUM MOTYT IIepelaBaTh HaHHHE BHCOKOM IIOJIOCH BO BTOPOM
pexrMe Iepemauu  0oJjiee  BHCOKOM  MOmMHOCTH, HalpuMep, rnocye
IOJIYUYEeHMS HaHHHX TIaMMa-U3JIy4UeHMs, MOaHHBX IIJIOTHOCTUM HeWTPOHOB,
celiCMMUEeCKMX OaHHHX MJIM TaHHHX SO0epHOTO MAaTHMTHOTO pPe30HaHca.

[172] B HeKOTOPHX BapMaHTax OCYIECTBJIEHMS, PAaCKPHTHE 3IeCh
YCTPOMCTBA M CHUCTeME OM TeJjieMeTpUM OOINOJIHUTEJIBHO IIO3BOJISAIT
50PEeKTUBHO OITUMMUBMPOBATE BHEPIONOTPelJIeHMe MHCTPYMEHTOB 3SM
TeJleMeTPUM Ha OCHOBAHMM VYCJIOBMM OKpyXakllel Ccpens, HalpuMep,

I[IOJIHOT'O COIIPOTMBJIIEHNMA CPEeIOE (T.e. COIIpOTHURBIIEHVE T'eOJIOTMUYEeCKOTI'O
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jjacTa IJmoc OypoBoM pacTBOp) . Qur. 5, 6 m 7 wn300paxeHs
WIJIIOCTPAaTUBHEE KPMBHE MOMHOCTM IJIS PACKPHTHX 3IOeCb YCTPOWUCTB U
cucTteM 35M TeJjleMeTpMM. PacCKpHTEHE B3IOeChb YCTPOMCTBa M CUCTeMH 5M
TeJIeMeTPUM MOTYT OTOMpaTh HOOMIOJIHUTEJIBHY MOIMHOCTE Ha OCHOBAHUU
TIOJIHOT'O COIIPOTHUBJIEHN A Cpensl B crydae HeoOXOOMMOCTH
TapaHTHUPOBATE aleKBaTHYKD MHTEHCHMBHOCTE CHIHAaJla Ha I[IOBEPXHOCTH.
dur. 5, 6 ®m 7 @OeMOHCTPHMPYIT TPM Pa3HEX I[IpMMepa Oualas3oHa
[IOJIHOTO COIPOTHUBJIEHUA cCpene Inepemauu - 10 n, 0,6 n m 100 n.
KpuBEE MOWHOCTM IEMOHCTPUPYIT TOK, KOTOPHM HYXHO IIoJaBaTh Ha
aHTeHHY OM TeJeMeTpUM IIPUM KOHKPETHOWM HaCTpoWke HalpsSXeHUS U
HaobopoT. TakumM oOpa30M, KPUBHE IeMOHCTPUPYIT 5SO0OEeKTUBHOCTH
PAa3JIMUHEIX PACKPHTHX 3OeCh YCTPOMCTEB M CUCTeM 3M TejleMeTpUM.

[173] B HeKOTOPHIX BapMaHTax OCYIECTBJIEHMS, PAaCKPHTHE 3IeCh
YCTPOMCTBa M CHUCTeMH 5M TejleMeTpUMM MOTYT PeTyJIMPOBATH BHXOOHYO
MOWHOCTEL, HaIpuMep, IJA COoIJIaCOBaHMA LeJIOCTHOCTM CHUI'Hajla Cco
BpeMeHeM paboTH OaTapeu. Hamopumep, B HEKOTOPHX BapMaHTax
OCyIlleCTBJIEHU, MOWIHOCTb lepemadyy  MOXET CHMXaTbCH, Korma
PETUCTPUPYETCHA HUIKOEe COCTOAHMEe 3apdha OaTaper (HalopuMmep, Kak
ONIMCAaHO 3Oechb 0oJlee NOOPOBHO) . PerlyJMpoOBKa MOMHOCTU TaKXe MOXeT
MCIIOJIb30BAThCA IJIA OT'PaHUUEHUA pacCCefaHMA MOIHOCTM, HalpuMep, B
ClleHapUax BHCOKOM MOMHOCTH.

[174] B HEeKOTOPHX BapuaHTax OCyleCcTBJIeHUSa, YCTPOMCTBO O5M
TeJleMeTPUM MOXeT BKJOUAThL B Cceb®d TaKTOBHM TeHepaTop M IIaMAaTh,
TIe XpaHUTCA pacOucaHMe MOMHOCTM IIepeldauM HOJsa YyCTPOWCTBAa.
Hanpumep, pacnucaHue  MOXeT  MCIOJIB30BaATBLCSA  IJA  YIpaBJIEeHUS
YCTPOMCTBOM, UTOOH OHO IIepellaBaJio MOMHOCTE 7/ BT OT MOMeHTa
epeMeHu t=0 yacor »Oo0 MOMeHTa BpeMeHn T=20 wuacos, 10 BT orT
MOMeHTa BpeMeHM t=20 yWacoe IO MOMeHTa BpeMeHu t=50 uvacos, 20 Bt
OT MOMeHTa BpeMeHM t=50 uacoB o MoMeHTa BpeMeHu t=100 uacos, u
T.0. PacnmcaHre MOIMHOCTM MOXeT QOpMMPOBATHECSA Ha OCHOBAHUM IJIaHa
OypeHrsa IJis CKBaAXMHHOI'O MHCTPyMeHTa, HallpMMep, Ha OCHOBAaHUU
OpennojlaraeMoy TUIyOMHEe UM TeOoJIOTMUEeCKOTO OKpyXeHUsa OypoBOTO
MHCTPYMEHTa B pasJjIMuHbEE MOMEHTH BpeMeHM B IJlaHe OypeHuda. B
HEKOTOPEIX BapMaHTax OCYIWeCTBJIEHNA COXpaHeHHOoe pacnmucaHue
MOIHOCTU MOXeT OOHOBJIATLCA, HallpUMep, C MCIIOJIb 30BaHMEM

OIIMCAaHHEIX 30eChb MeTOIOOB HMUCXOOAMmeNr JIMHUK CBA3NM. OmHako, B
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IPYTMX BapMaHTax OCYIECTBJIEHUA, COXPaHeHHOe paclMCaHMe MOXET
MCIIOJIE30BATECA OJSA BcCex OYypoBHEX paboT, CHMXad WM YCTpaHasd
HeoOXOOVMMOCTL B IIepellade IO HUCXOOAmEeM JIMHUM CBA3U.

[175] PackKpHTHE 30eCb YCTPOMCTBAa, CHUCTEMH M CIOCOOH OSM
TeJleMe TpUn MOTYT comepxaTb npeobpa3oBaTeliu MOIIHOCTU u
YCUIINTEeJIN, obecrieumuBanmme SM TeJieMe TPUD BEHICOKOM MOIIHO CTU
(HanpuMmep, oT okojgo 20 BT mo oxojyio 250 Br, 500 Br, 1000 BT,
1500 BT, 2000 BT, uinu  BoJiee) . [lpecbpazoBaTesiM  MOIMHOCTU
PACKPHTEX 3IeCh YCTPOMCTB M CcHCTeM OM TeJleMeTpuM  OORUHO
ABJIATCA MCTOUHMKAMM [OIMTAaHMA B KOMMYTAIMOHHOM pPeXuMe ¥ MOTYT
UCIIOJIE30BATE pPa3JIMUHEE apXUTEeKTypH yIOpaBJIeHUMS U/UIUM O0OpaTHOM
CBA3M, HaIpUMep, PeTYJIMPOBKM TOKa WIM PeTlyJIMPOBKM HalpsSKeHNUId.
PeryJdMpoBKa TOKa MOXeT MMETH NIpeuMyImecTBO B IIPUMEHEHUAX
PaCKPBITEIX 3IeCh YCTPOMCTB U cucrem SM TeJIeMeTPUM, Tae
YCTPOMCTBO MWJIM CHCTeMa BoO30yxXxIaeT Harpy3kKy WM IIJJacT C
OTHOCUTEJILHO HUM3KMM COINPOTHUBJIEeHMeM. Blaromapsa HeloCpeldCTBEeHHOMU
peryJMpoBKe TOKa, MOXHO u3bexaTb YCJIOBUNM M3IOHTOUHOTO TOKa,
KOTOPHE YaCTO BCTPEUYalTCH B CHCTeMe C PeryJIMPOBKOM HalpsSXeHUS,
BozOyXxIaKmey Harpy3Ky C HU3KMM ¥ M3MEeHAOMUMCHS B MIUPOKUX
npernejax COIPOTHUBJIEHMEM. Kpowme TOTO, 3arapaJlijieJIeHHEE
npeobpasoraTesM OJA  BHPpabOTKM  BEIXOOHOTO TOKa MOTYT  OHTBH
BHIIOJIHEHH C BO3MOXHOCTBLIO pacHpenesaTh Mexnoy cofo¥ HaTpy3Ky,
KOT'Oa OHM PeryJIMPYITCS TOKOM, a He HalpSXeHMeM.

[176] B obmeM cJydae, pPeryJMPOBKa MOMHOCTHM, a He ToKa
CUCTEMEL ABJIAETCH [1OJIE 3HEM IPpM3HaAKOM, [IOCKOJIbKY OHa
HelOoCPeOCTBEHHO VYIpaBJsgeT BeJMUMHOM MOIMHOCTM, OTOMpaeMoV OT
CKBaXMHHOTO MCTOUYHMKA  MOIMHOCTM ¥  MHTEHCHMBHOCTBI CUTHAaJa,
IPUHATOTO Ha  TIOBEPXHOCTHU. Hampumep, pPeryJuMpoBKa  MOIHOCTHU
oBbecnieurMBaeT MNPAMOE COIJIaCOBaHMeE MexXIy MHTeHCHMBHOCTBK CHI'HaJa,
IPUHATOTO Ha IIOBEPXHOCTU U BpeMeHeM paboTH CKBaXMHHOM OaTapeu.
PeryJMpoOBKa MOMHOCTM MOXET JOCTUIAaTbCHA C I[IOMOWMBKR apXUTEKTYPH
npeobpasoBaTesid  MOMHOCTU C  peryJuUpPOBKOM TOKa [IOCPEenCTBOM
BHEMHEeTOo KOHTypa oOpaTHOM CBA3M (ToT'Da KakK TOK IpeobpasoBaTelid
peryaupyeTcsa BHYTPEHHUMM KOHTYPOM OOpaTHOM CBA3MU) . BHemHuM
KOHTYyp OOpaTHOM CBA3M MOXeT peryJMpPOBaTh MOMHOCTL. Hamnpumep,

CrucreMa MOXeT UMSMepPATE CBOe CODOCTBEHHOE BHXOIOHOE HallpAXeHNre U’
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YMHOXaTh M3MepeHHOe 3HaueHMe Ha NpellMCaHHBM TOK. OTO IIO3BOJIAET
[IOCJIENOBATEJIBHO PelyJIMPOBaATE MOIHOCTE M (QaKTHUUYECKM OOCTaBJIAEMYy
MOIHOCTE B CTOPOHY YBEJIIMUYEHMS WM YMEHBIIEHUS IIYyTeM PelyJIMPOBKU
NIpenlMCaHHOT'O TOoKa B CTOPOHY YBeJIMUEeHMS WJIM yMeHblleHMA. Ilpoliecc
MOXeT IIOBTOPATBCH CKOJb YI'OOHO  IOOJITO, uyTOoOH — pakTHUUecKasd
MOMHOCTL, IOCTaBJfgeMas B ILJJacT, COOTBEeTCTBOBAaJla KOHTPOJLHOM
TOUKe IPenlMCaHHOM MOIHOCTMU.

[177] AHaJIOTMYHAaA cuUTyvaums CYIecTByeT B ciyuyae
npeofbpaszoBaTesid  MOMHOCTU C  PeryJupoOBKOM  HAaIPSKEeHUS. Toxk,
BHBOIOVMEI M3 CUCTEMB, MOXHO M3MEepsaTb M YMHOXATh Ha IpedlMcaHHOe
HaopSaXeHMe. 3aTeM MOMHOCTE MOXHO PelyJIMPOBaThH IIYTEM PeTyJIMPOBKU

KOMaHIOEl HallpAXeHNMA. KOHTyp YIIpaBJIeHMA MOIMHOCTBEI MOXeT OBITH

"MenyieHHEM” B TOM CMHCJIE, UTO OH MelJjleHHee, UeM BHYTPEeHHMEe LMKJIIH
yhnpaBJIeHMS TOKOM WMJIM HalpsSKeHMeM. BHYTpeHHMEe LIMKJIHE YIIpaBJIeHUHd,
B of0meM cJy4dae, MOOJDKHEI OHTE OHCTpee, UYeM 4YaCTOTHOE COIEPXMMOE
yIpaBJISeMOoTO cCUTHaJa, HalpuMep, JyacToTa CUHYCOMIAaJIbLHOTO
BHIXOOHOT'O CHMI'HaJla I[lepenaTuMKa, ToT'la KakK KOHTYP VYIpaBJIeHUA
MOIHOCTBK IOJDKEH OBTBH CTOJIb Xe OBCTPEM, KaK OOBUHEE WM3MEeHEHUS
Harpysku. Harpy3ka OOBUYHO M3MEHSAEeTCS Ha IlIKaJle BPeMeHU IIpoxona
OYPUIIBHOM KOJIOHHHE — 0OoJiee IOJIMHHOM NIKaJie BPEeMeHM, UeM I[Iepuol
CUTHaJIOB, MCIIOJIb3YEeMEX IJIg Iepenauu. CleloBaTeJIbHO, KOHTYP
yIOpaBJIeHV A MOIWHOCTBI MOXeT OHTH OTHOCUTEJIBHO MeOJIeHHBM. B ofmeM
cllyyae, KOHTPOJIBHEIE TOUKM HaOpaXeHMsI, ToKa WMJIM MOMHOCTM B
KOHTEeKCTEe PAaCKPHTEX 30eChb CKBaXMHHEX YCTPOWMCTB, CUCTEM WU
crnocof6oB OM TeJIeMeTpMM MOTYT IIPeOCTaBJATE KOHTPOJIBHEE TOUKU
aMILJIMTYIOH, Ppa3Maxa, I[IMKOBOW WM CcpeldHeKBaIpaTuueckou  (RMS)
MOIIHOCTM WJIM QaKTHUUYeCKMe KOHTPOJIBHEIE TOUKM, KOTOPEE HENIPEPHEBHO
VM3MEHAKTCHS BO BPEMEeHM COTJIaCHO CUMITHally, [IoOaBaeMOMy Ha aHTeHHHE
DIIEKTPOIH .

[178] B HeKOTOPHX BapMaHTax OCYIECTBJIIEHMS PAaCKPHTHX 3JeCh
YCTPOMCTB U cCHCTeM 5M TeJleMeTpUM, MUCIOJL3YITCSA IapalljlesibHbEe
npeofbpas3oBaTeJlM MOMHOCTM. IllapaJllellbHEEe IIpeobpasz30oBaTellM MOIHOCTHU
oBecneurBanT MHOT'OUMCIIEHHEE [IPEUMMYIECTBEHHEE IIPU3HAKM ONIMCAaHHBIX
3IeCb YCTPOWCTB M CcUCTeM OM TejleMeTpUM. YCTPOWMCTBa M CHUCTeMH O5M

TeJIeMeTPpUM, WCIOJb3YKIMe IIapalijlefIbHEEe IIpeoBpasoBaTesiM MOWHOCTH,
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foJiee 20PEKTUBHO OOCTAaBJIART BoJIbIoM TOK Ha AHTEHHY SM
TeJleMeTpuMn. Kpome ToOTo, HapallJleJibHEHE IIpeobpa30oBaTeliM MOIMHOCTU
oBecrneurpBanT MU3OHTOUHOCTL, KOTOpasd IIOBHIAeT paboTOCIOCODOHOCTH
YCTPOMCTB M CUCTeM OM TeJjleMeTpuM IIoCJle OTKasza OIOHOTO U3
rnapaJjujieib HbIX npeobpasoBaTesen MOIHOCTH . TaxkmmMm oBpasoM,
PaCKpPEITEE 3I0ecCh YyCTpOMCTBRAa u CUCTEMEL 5M TeJIeMeTpUM,
VCIIOJIbL3YIMME IapalijleJiIbHEle OIpeofpasoBaTeslM MOMHOCTHM, CIOCOOHE
paboTaTk Ha OPOTSXeHUM 0OoJiee IOJITMX HEeIPEepPHBHEX I[IepMOIOB B
CKBaXMHHOM  cpene ¥ BpAOo JM  OOTpebyoT OOPOTOCTOAMETO U
BpeMA3aTPaTHOTO pa3pyleHus OypOBOT'O cCHapsdala OJS W3BJIEUEHUS U
3aMeHH OTKas3aBllero YCTPOMCTBa MM CHUCTeMH SM TeJieMeTPpUuM.

[179] B HEeKOTOPHX BapMaHTax OCYIECTBJIIEHMSA, CXeMa 3apaIOKu
CYIIepKOHOeHCcaTopa ClIocobHa 3apaXaTb, I[I0 MeHblleM Mepe, OIUH
CYTIepKOHIeHcaTop WM OaTapern CYIEepKOHIOEeHCaATOPOB, ToI'Zla Kak
oTHmeJibHadg cxeMma crmoco6Ha BHPABHMBATH 3ap4an 1o BaTapee
CYTIEPKOHIEHCATOPOB.

[180] B HeKOTOpPHIX BapMaHTax OCYIECTRBJIEHMS, PAaCKPHTHE 3IeCh
YCTPOMCTBA M CHCTeMH OM TejleMeTpUM CcomepXaT YCUIUMTEeNIb IJA
YCWUJIEHMSA CHUTHalla, BHBOIOMMOI'O M3 MHCTPYMeHTa O5M TeJjileMeTpuM.

[181] B HeKOTOpEHIX BapMaHTax OCylleCTBRJIeHUI, YCUIIUTEJIb
comepxuT IubbepeHUMaJIbHEY BHEXOO €I'0 BHEXOI COIOEPXUT IOBa BHBOIA,
HY OIOMH M3 KOTOPHEX TaKXe He IIOOKJIUeH K BHYTPeHHeMy 0a30BOMY
3a3eMJIEHUI0 CUCTEMH .

[182] B  HEeKOTOPEHIX BapMaHTax OCyleCTRBJIEHUS, YCUIINTEJIb
COOEPXUT HEeCUMMETPUUHHY BEXOI — €TI0 BHEXOI COOEPXMT IBa BHBOIA,
OOMH M3 KOTOPHX TaKxXe TIIOIOKJIUeH K BHYTpeHHeMy ©0Oa30BOMYy
3a3eMJIEHUID CUCTEMH .

[183] B  HeKOTOpPHIX BapMaHTax OCyWeCTRJIeHUd, YCUIINTEJIb
COIEPXUT YCUIIMTEJL B KOMMYTAlMOHHOM peXxyme (HalpuMep, YCUIINTEIb
KJacca D).

[184] B HeKOTOpPHIX BapMaHTax OCymeCTRJIeHUd, YCUIINTEJIb
COOEPXUT JIMHEWHEM YCUJIUTEID .

[185] B HeKOTOpPEHIX BapMaHTax OCyWleCTRJIeHUd, YCUIINTEJIb
COIEPXUT IIOJIYMOCTOBYK WJIM IOBYXTaAKTHYKR CXeMy IJA GOpMUPOBaAHUSA
HECUMMETPUUYHOT'O BEIXOIOHOT'O CHI'HAaJa.

[186] B HeKOTOpEHIX BapMaHTax OCylleCTBJIeHUI, YCUIIUTEJIb
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COIEpPXUT IoBe IOBYXTAaKTHHE CXEeME WJIM  MOCTOBYIO cxeMy  IJIA
dopMHpPOBaAHUA OUGOepPeHUIMAJIEHOTO BEXOOHOTO CHIHala.

[187] B HeKOTOpEHIX BapMaHTax OCyWleCTBRJIeHUI, YCUIIUTEJIb
YIpaBJIgeTCsa TakuMm obpa3oM, UTO IuddepeHUMaJILHEM BEXOIHOM CUITHAJI
ABJIAEeTCS OWUIIOJIAPHEIM — pPasHOCThE MeXOy IOBYMSA BEXOIOHBEMM BHBOIAMMU
IpMHMMAaEeT KaK I[IOJIOXUTEJILHEEe, TakK M OoTpullaTeJibHBle 3HaueHUdA. B
DTUX CJIydadx, BHEXOIO YCUIMTEJS MOXHO IOBOIMTH OO, IIO CYIEeCcTBY,
HYJIEBOTO CpeIHero 3BHaueHMsa C LeJibl ocjabljieHMsa KOPPO3MOHHHX
20PeKTOB Ha IIOBEPXHOCTAX AHTEHHHX BJIEKTPOIOB.

[188] B  HeKOTOpPHIX BapMaHTax OCymeCTRBJIeHUd, YCUIINTEJIb
COOEPXMT BHXOIOHYID CXeMy, KOoTopas YIPaBJSAeTCsa OJIS HelpepHBHOM
MOIOYJIALMM BEXOIOHOT'O CUMI'Halla TOKa WJIM HalpsSXeHMS OT MHCTPYMEHTa
5M TeJyieMeTpuUM. B HEeKOTOPHX BapMaHTax OCYIECTBJIEHVSA, HEeIIpPEepHBHAaA
MOOYJIALUMS OOCTUTAeTCHa I[IOCPelICTBOM MUPOTHO-MMIIYJILCHOM MOOYJIALIUKY
C WCIOJIB30BaHMEM TPaH3MCTOPOB, COOEepXallMX BHEHXOIOHYK CXeMy, B
KauecTBe IIepekJjouaTesye. B »TMX cjlydasx TOBOPAT, UTO BHEXOIHAA
cxeMa IIepekJioyaeTcd C YacTOTOM, BHAUUTEJIbHO ©0o0Jiee BHEHCOKOM, UeM
OCHOBHas dYacToTa BHXOOHOTO CHUI'HaJla. B HEeKOTOPHX BapMaHTax
OCYIIECTRBJIEHNA, HeIpPepHEBHas MOOYJALUMS OOCTUTAaeTCsd IIOCPedCTBOM
JMHEeMHOM ollepaluMy C MCIOJb30BaHMEM TPaH3UMCTOPOB, COIepXamMx
BEHIXOIOHYID CXeMy. B »BTux cjaydasdgx ITOBOPAT, UTO BHXOIOHas CcxXeMa
OeViCTBYyeT KaK JIMHEeVHBM YCUJIUTEeJb .

[189] B  HEeKOTOPEHIX BapMaHTax OCylleCTBJIEHUS, YCUIINTEJIb
COOEepPXUT Lenb nepekJmouaTesen, HalpuMep, MOCT, KOTOPHM
yhopaBJIsgeTCcs oJs IepeKJIUyeHN g MexIOy pasJIN4YHEMU YPOBHAMU
I[IOCTOSIHHOTO TOKa IJS IIOCTPOeHMS KYCOUHO-JIMHEWHOWV allpoKCHMallM
KeJJaeMOT'O BHXOIHOTO CHI'Hajla. B 2TUX CcJydasax, I'OBOPAT, UYTO Iellb
IepekJoyvaTesiel IepekJoyaeTcd Ha OCHOBHOM UYacTOTe  BEXOIHOTO
CUTHaja.

[190] B  HeKOTOpPHIX BapMaHTax OCymleCTRJIeHUd, YCUIINTEJIb
COOEPXUT Illelb IIepekjouaTesel, HalpuMep, MOCT, KOTOPHM yIpaBJgeT
[IOJIAPHOCTRI HENPEPHBHO M3MEHAKIETOCH BXOOHOT'O HaNpSXeHUS WU
TOKa. HamopuMmMep, ecau XeJjaTeJleH CUHYCOUMIOAJbLHBY BHXOOHOWM CUI'HAJ,
llelb IepekJmouaTesIel MOXeT IepekKJiouaTh IIOJAPHOCTH BHIIPAMIEHHOTO
CUHYCOUIOAJIEHOTO BEIXOIIHOT'O CUT'HaJla B KaXIoM U3 KeJlaeMBIX

HepecequMﬁ HYJIA IOJIA IIOCTPOEHMA HeBBIHpHMHeHHOﬁ CYMIHYy COMIOEIL . B
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STUX CJy4dasx TOBOPAT, UTO lLelb IIeperJouaTesieM IIepekjouaeTcsd Ha
OCHOBHOM YacCTOTe BHXOIHOT'O CHUTHAalJa.

[191] B HeKOTOpEHIX BapMaHTax OCyWleCTBRJIeHUI, YCUIIUTEJIb
COOEPXUT Lelb IeperJYyaTesiel, HalpuMep MOCT, ¥ IOOIOJIHMTEJILHO
COOEPXUT npeobpasoBaTelib MOIMHOCTU C PeryJIMpPOBKOM TOKa.
[IlpeoBpasoBaTesjieM MOMHOCTY C PeTryJMPOBKOM TOKa MOXHO YIIPaBJATH
I0J1S GOPMMPOBAHUS BHIIPAMIIEHHOV BEPCUM XKeJIaeMOT'O CHUTHAaJla, M lLelbio
nepekJmouaTesen, HallpUMep MOCTOM, MOXHO YyIIpaBJIATh oJsa
VHBEPTUPOBAHMA TIOJIAPHOCTM  BEXOIOHOTO CHUITHaJa IIpeobpasoraTelid
MOIHOCTM C PeTryJMPOBKOM TOKa IJId CO30aHMsSa HeBHIIPAMIEHHOTO
BEIXOIOHOTO cCUTHala TOK. B Opyrux BapMaHTax  OCYIeCTBJIEHUSA
YCUJIMTEJIL COOepPXUT OpeodpaszsoBaTellb MOMHOCTM C PeTYJIMPOBKOM
HaOpsSXeHUSI BMeCTO IIpeobpasoBaTesid MOIHOCTU C PeryJIMPOBKOM TOKa.

[192] B  HeKOTOpPHIX BapMaHTax OCymeCTRJIeHUd, YCUJINTEJIb
OOTIOJIHEH BTOPEM, OTHOCUTEJILHO MeIJIEHHEM, KOHTYPOM VYIIPaBJIeHUA
OJI PeryJIMPOBKM BHEXOIHOMW MOMHOCTU YCUJIUTEJIA.

[193] JONOJHUTEJNBEHO WM aJIbTEPHATUMBHO, PAaCKPHTHE 3IeCh
YCTPOMCTBA ¥ CUCTeMEl 35M TeJjileMeTpMM MOTYT COIOepXaThb MeOJIeHHBN
KOHTYyp 0O0paTHOM CBA3M II0 MONHOCTM MOJ4 YIHOpaBJIeHMS MOMHOCTLIO,
momaBaeMoM Ha MHCTPYMeHT OM TejeMeTpuM. Byaoyuu oOBeOVHEeH C
npeodpasoBaTesjieM MOUWHOCTM C PeTryJIMPOBKOM TOKa, MeIJIeHHBM KOHTYP
oBpaTHOM CBABM, U3MEPSKINMY BHEXOOHOEe HalpsaXeHMe YCTPOMCTB U
cucTeM OM TeJleMeTpHuM, OOecCleuMBaeT M3MepeHMe BHEXOIHOM MOIHOCTM,
KoTopoe ofecrneumMBaeT MexXaHU3M OOpPaTHOM CBA3U IJS PelyJIUMPOBKU
TOKa OO XeJlaeMOM KOHTPOJILHOM TOUKM, T.e. I[IOoTped®HOTO TOKa
MHCTPpYMeHTa OM TejleMeTpuM. KOHTYP VIIPAaBJEHUS MOIMHOCTB MOXET
oBecrieurBaThE KOCBEHHOe WU3MepeHMe IIOJIHOTO COIPOTHUBJIIEHUSI, Uepes
KOTOpOEe TIepelaeT MHCTPYMeHT 3M TejleMeTpum (T.e., COIPOTHUBIIEHUE
JjlacTa ILJIC OypoBOTO pacTBOpa) .

[194] B ofmeM cJjydae, PAaCKPHTHE 3IeCh YCTPOMCTBa, CUCTEMH
M CIHOCOOH OM TeJleMeTpUMM aTalTUPOBaHEL IJi4 padboTH B CYPOBEX
YCJIOBUAX CKBaXMHB. Haopumep, YCTPOMCTBAa M CUCTeMa OM TeJeMeTpuu
n HTRESD, nOpm HajguumMu, amoalTUpOBaHE, B HEeKOTOPHX BapMaHTax

oCcymeCTBJIEHMA, IJIA paGOTBI B TeMIepaTypPHOM IMalla3OHe OT BHEIMHMX

TeMnepaTyp Oo okojio 250°C, uiamu maxe 0OoJiee BHCOKMX TeMIepaTyp B
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HEeKOTOPHX BapMaHTaxX OCyIeCTBJIEHMI.

[195] HexoTopre WIJIIOC TP A TUBHEE TOTOBHE KOMIIOHEHTH U
MEeTOIH, KOTOPEIE MOTYT  MCIOJIB30BaTLCA B PACKPHTHX 30ech
YCTPOMCTBax U CucTeMax OM TeJleMeTpuy, BKJKUanT B ceba: (1)
aKTHBHEE YCTPOMCTBa TuUIla OeCKOPIYyCHOT'O KpeMHMS U KpeMHUS Ha
IUBDJIEeKTPUKe, (2) aKTMBHHEHE MOMHEE YCTPOMCTBa Ha Kapbule KpeMHUS,
(3) KepaMMUeCKMe IIaCCHMBHHE DJIEMEHTH IJid pPaboTH IOPpM BHCOKUX
TeMIlepaTypax, ofbjlajapmre HU3KMM TeMIepaTypPHEM KO3dOMIMeHTOM
(COG mim NPO 1OunJIeKTpMKM), U (4) BHCOKOTeMIepaTypHBEE Mal'HUTHEE
[IaCCUBHEE DJIEMEHTH. B KkauecTBe MaTepuaja I[IOIJIOXKKM CXeMbl OJIg
BEHICOKOM TEPMOCTOMKOCTU U TEIJIONPOBOIHOCTM MOXET WMCIOJIb30BATLCSA
KepaMyKa Ha OCHOBe AN (HMTpHIOa aJiloMMHMKA) . CXeMHHEe MeXCOeIVMHEHUHA
MOTYT OHBTH COOPMUPOBAHE B BUIAe YCTOWUMBHX K OKUCJIeHMDO AU
(3OJIOTEIX) HOOpOXek. CTpaTel'MM COeOMHEeHMs MOI'YT MCIIOJIE30BaTh
COeIMHEHNVEe MeTOHOM IIepeBepHYyTOI'O  KpucTaJla WM  I[IPOBOIHOE
coenuHeHre Au wmim Al (aJOMMHMY) 059 OeCKOPIYCHHX aKTUMBHEX
KOMIIOHEHTOB C MCIOJIb30BaHMeM, HallpMMep, BHEHCOKOTEMIIEpaTypPHOTO
npunosa AuGe. B HeKOTOPHX BapMaHTax OCYIEeCTRBJIEHMA, IIPOBOIHOE
COeIOMHEHVE CUMTAeTCA IIPEenIoOUYTUTEJIbHEIM [lepell COeOMHEHMEM MeTOINOM
[IepPEeBEPHYTOTO KpucTaja Biaromapsa DO0BaBOUYHOM  MeXaHUUeCKOU
IODaTJIIMBOCTM, B OCOOEHHOCTHU IIPM HaJUUMM TEeIJIOBOTO pacCllMpeHud U
yoapa u Bubpauun. KpoMe TOT'O, MHOIMEe TpPaIMUMOHHEE YyCTPOMCTBa -
HallpuMep, YCTpPOMCTRA, comepxalmne TpaIULVOHHEE KpPEMHMEBEIE
IJIJACTUHE — 3allpOeKTUPOBaHE OJIS OTHOCUTEJIBHO BHEHCOKUX TeMIepaTyp
U/UIY  MOTYT HE3aBUCUMO KBaJIMOUIMPOBATLCSA KaK I[IPUTONHBE IIJIS
paboTe  IIpHU OTHOCUTEJIEHO BHICOKMX TeMIlepaTypax. Hanpuwmep,
KpeMHMEBEE VMHTeT'paJibHEle CXEeMHl, bopMaJIEHO yKasz3aHHEe
M3TOTOBUTEJIEM KakK IPUIONHEE Jid paboTH IIpM TeMllepaTypax TOJIBKO
0O OKoJIO 85 rpanycoB ledbscHsa, MOXHO He3aBMCHMMO MCIHTHBATEL U
IpOBEPAThH Ha IIpeIMeT HaOeXHoV  paboTH  HOpH TeMllepaTypax,
HanpuMmep, no 150 rpanmycoB lenbcusda, 175 rpanycor llenscumsa, 200
rpanycoB llenbcusa, wmiam paxe po 300 rpanycop llenbcuma uiam ©OoJiee.
SToT HOpollecc KBaldMOMKaUMM 3a OpelellaMM TeXHUUECKUX YCIJIOBUM
M3TOTOBUTEJIA, B ofmeM cJjydae, TpedyeT 3HAUUTEJILHOT'O BpPEMeHU U
MOXeT OHTH OOPOTOCTOANMM, HO MOXeT HOaBaTb I[IOJIe3HEE CTPOUTEJIbHEE

BJIOKM IJIS BHICOKOTEMIIePaTypPHOM CXEMH .
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[196] MeTons BECOKOTEMIEPaTYPHOM CXeMBl MOXHO IIPVMMEHSATEH,
HanpuMep, UYTOOH TapaHTHUPOBATH YCTOMUMBOCTE CXeM PeTyJIMPOBKU C
ofpaTHOM CBA3bID, HECMOTpA Ha OUeHb MUPOKMe TeMIepaTypHEHE
OMalas30HE, I[IOCKOJIbBKY I[IaCCHBHEIE KOMIIOHEHTH CXEMEl, MCIIOJb3yeMEe
I0JIS YaCTOTHOM KOMIIeHcallMy, MOTYyT WU3MEeHAThL CBOM IIapaMeTpH.
Kouncrpyxumum CXEeMBbl C HU3KKM WX, 1o CymecTBY, HYyJI€BBEIM
TeMIIepaTypPHEM KOBOOMUIMEHTOM MOXHO IIOJYYMTHL IIYyTeM COeIMHEHUA
PEe3UCTOPOB, MMeKIMX OTPUIATEJILHHY TeMnepaTypHHNM Ko3b0duumMeHT, C
TPaIMLUMOHHEIMY pPEeE3UCTOPaMM, IIyTeM TOUHOI'O COIJIaCOBaHMSA aKTUBHEX
YCTPOMCTE M C OIOPOM Ha JIOTOMeTpUMUecKMre (OTHOCUTEJILHHE), a He
abCOJIIOTHEE KOHTPOJIE UM YyIpaBJieHMe. B TI[opsalke IHOpuMepa, A
rnomaeJieHUda 5sdodexkTa OUEHb DOJILMKMX  M3MeHeHUM  TeMIepaTyphH B
KOHTPOJILHEX TOUKax CXeM pPeTyJIMPOBKM C OOpaTHOM CBA3LBID MOXHO
[IPUMEHATH OIIOPHHE HallpsSaXeHUd, [IOJIy4YEeHHEIe Ha OCHOBaHUU
3alpeleHHON 3OHH. Bribop KOMIIOHEHTOB C TOUKMU 3peHus
TeMIIepaTypPHOT'O KODQOMLUMeHTa TakKxXe CclJlaXyeaeT 5BTU [IpoOJIeMH],
HallpUMep, IOUSJIEeKTPpUMUYEeCKMe KepaMMuecKMe KOHIOeHcaTopr CGO miam NPO
VMMEIT OTHOCUTEJIBHO ILJIOCKYI TeMIIepaTypPHYyR XapaKTepUCTUKY B DTOM
ovara3oHe. VI3MeHeHMSA  [IPOUBBOIUTEJIEHOCTUM  aKTUBHEX  YCTPOWMCTB
MOXHO 3SHAUMTEJIbHO YMEHBIUTE 3a CUYeT MCIOJbL30BaHMA TeXHOJIOTUN
KpeMHUS Ha »nuaJjiekTpuke (KHI) u xapbuma kpeMHusa (SiC), mIMPOKO
IIpMMeHsSIeMOV, KakK B I'epMeTHMUHHX, Tak U B OeCKOoplyCHExX UC.

[197] IpyTue BHEHCOKOTEMIIEpaTypPHHE MaTepMrallbl, KOMIIOHEHTH U

APXUTEKTYPH, M3BECTHEE B TexXHUKe, MOXHO IPUMEHSATH oJjig
oBecrieueHNd PaboTOCIOCODHOCTH npu YKa3aHHOMU (BEICOKOM)
TeMmrleparype. KOMIOHEHTE THUIIa KPeMHUMM Ha OUDJIEeKTPUKE (KHI) ,

Kapdbun kpemMuusa (SiC), ©OeckKoplycCHHe, Kepamuueckue PCB, IIaCCHUBHEE
BJIEMEHTH c HU3KMM TeMIIepaTyPHEM KO3QOUIIMEHTOM u
BHICOKOTEMIIEPATYPHEE, BHCOKOHAIOEXHEE [IPUIIOM MCIOJNbL3YITCS IJIA
[IOCTPOEHMA BJEKTPOHHEIX CUCTeM. TakMe KOMIIOHEHTH OIIMCAaHB B
MaTeHTHHX 3agBkax CHIA US2012/068074 m US2013/0026978, KOTOpPHE
BKJIOUEHH B IOaHHOE OINMCaHMe B I[OPAIOKe CCHJIKM B IIOJIHOM OOBEME.
[198] B HeKOTOpPHX BapMaHTax OCYIECTRBJIEHMS, PAaCKPHTHE 3IeCh

YCTpOﬁCTBa M CUCTeMH OM TeJleMe TP CIIOCODOHE OCYIECTBJISTE CBA3b

C yCTpOﬁCTBaI\M Ha TIOBEPXHOCTM B Pa3JIMUHEX pPeXVMaXx ”HMCXO,]IF[HLQ?I
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JIUHUK  CcBA3Ku’, BKILUYALIMX B cebg, 06e3 oTIpaHMUeHMUd, I[IPOBOIHOE

3JIeKTPUUECKOoe CcoeOMHeHMue (HalpuMep, OPOBOIHYHD OYypMJbHYID TPyOy,

HalpuMep, IntelliServ), OITUYECKOE COoenOMHEeHMre (HampuMmep,
OIITOBOJIOKOHHOE coenuHeHMe) , 3JIeKTPOMaTHUTHOE COeIMHEHNE
(HanpuMep, pPanruoYacTOTHOE NI coenMHeHMe Ha OCHOBE
KBa3MUCTaATUUECKOT'O M3MEeHAKRIeIoCca Cco BpeMeHeM TOKa NI

HaHpHXGHMH), MeXaH4deCKOe CoelIMHeHNe (HaHpMMep, BpamaTeJIbEHOe

JZNgNZ! TUIOPOMMITYJIECHOE coenMHeHMe) , W/ UIn YJIIbTpasByKOBOE
coeIVHeHHre.
[199] MexaHMUecKasda HMUCXOoIDAmMAad JIMHMA CBS3M MOXeT OHTH

BpamaTeJIbHOY HUCXOOAmeM JMHMeM CBA3M, B KOTOPOW MHOOpMAIINMA
IepemaeTcd IIyTeM M3MeHeHMSA YacTOTH BpalleHud OYPUIILHOM KOJIOHHE.
CKBaXMHHEM IJaTUMK UYacTOTH BpalleHud pPeTrucTpupyeT M3MeHeHUM
YacTOTH BpaleHMsa, KOTOPHEe MOTYT MHTEepIpeTHMPOBATLCI YCTPOMCTBOM
UM cucTeMor OM TejeMeTpuMr. CKBaXMHHEM ITaTUMK YaCTOTH BpalleHUA
MOXeT OBTL BCTPOEH B PAaCKPHTHE 3OeCh YCTPOMCTBa M CUCTeME OM
TeJIEMeETPUM WMJIM MOXET BXOIOUTH B COCTaB MAaTPMIE BHEIMHUX OaTUMKOB,
criocobHOM TIepemaBaTh TakKyln MHOOpMALMIO YaCTOTH BpalleHMSa Ha
YCTPOMCTBA ¥ CUCTeMEl 35M TeJjiIeMeTpMHM, HalpuMep, IIyTeM OTIIPaBKU
nHOOpMalMM  YacTOTH  BpalleHMd dYepes MMHY [OUTaHugd  OYypoBOTO
CHap4na. TakuM o0O0pasoM, MHOOpMaLMAa  MOXeT IepenaBaTbCa C
IIOBEPXHOCTM Ha CKBAaXUHHHE YCTPOMCTBA UM CHUCTEeME OM TeJleMeTpUM.

[200] B palJMUHHEX BapMaHTax OCYIEeCTBJIeHMS, OIOMH WiIm O0oJiee
KOMIIOHEHTOB CKBaXMHHOTO YCTPOMCTBAa WJIM CUCTeMbsl O5OM TeJieMeTpUuu
MOTYT paboTaTe B pexuMme IepelauM »OJd I[Oepeldaur »OaHHHEX II0
BOCXOOAmMEN JIMHUM CBA3M M3 CKBaXWMHE Ha IOBEPXHOCTL (Kak IOOPOOHO
OIMCAaHO BHIIE) ¥ pPexXuMe OpHeMa IJg lIepelauM IaHHHX I[10 HUCXOOAmeln
JIMHUM CBSA3M C [MOBEPXHOCTU B CKBaXMHY.

[201] Hanpuwmep, COTJIaCHO BapMaHTaM OCYIeCTBJIEHUSA, e
CKBaXMHHOE YCTPOMCTBO M TeJIEMETPUN IpencraBjigeT cobomn
BOJIbLTOONOBABOUHOE YCTPOMCTBO BHEHCOKOM MOMHOCTH, OOecleueHHOe IJIA
pa®oTH C BHIIEJIeXallel TeJlIeMeTPUUeCcKOoy CUCTeMOM HMB3KOW MOMHOCTH,
aHTeHHa YCTPOMCTBa BHCOKOM MOIHOCTM MOXeT IIepeKJIoUuaThbCsa MexXnoy
pexuMaMu Iepeladr M [IpMeMa. B pexuMe IIpueMa, Iepelaudy, IIPUHATHE

C IIOBEPXHOCTH, MOTYT pPeTPpaHCIIMPOBaTECA Ha BHIIEJIESXKAIlYIO
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TeJIeMeTPUUECKYD CUCTEeMy HM3KOM MOWIHOCTHM, HalpMMep, I[IOCPeICTBOM
CcxeMH OOpaTHOM Iepenadu.

[202] B  HeKOTOpPHX BapMaHTax OCyUleCTRBJIEeHNUI, HUCXOOAlas
JMHVA CBA3M MOXeT O0ecCleuMBaThLCA OT IIOBEPXHOCTM K BHIIEJIeXalleMy
TeJIEMETPUUECKOMY  YCTPOMCTBY  HM3KOM  MOIHOCTH. B  HeKOTOpPHIX
IIONOOHHX BapMaHTax OCYMeCTRJIeHUS, YCTPOMCTEBOM OM TeJIeMeTpUn
BHICOKOM MOIHOCTM MOXHO VIPAaBJATE B COOTBETCTBUM C OINHUM WJIMU
BoJjiee CBOMCTBAM BHIIEJIeXalelo YCTpPpOoWCTBa. Hanpumep, HUCXOIAMAS
JIMHUSA CBA3M MOXET YyCTaHABRJMBATE BHXOIOHYK MOIHOCTE BHIIEJIEXAaleI'o
YCTPOMCTBa Ha BHOPaHHEM YPOBEeHbL. YCTPOMCTBO OM TelleMeTpuM
BEHICOKOM MOMHOCTM MOXEeT CUMTHBATEL BHOPAHHEM YPOBEeHB BHXOIHOM
MOMHOCTHM  BHIIeJIeXameTo YCTPOMCTBa ¥ yCTaHaBJIMBATE  CBOMCTBO
yCTpOoMCTBa O5M TeJIeMeTPMM BEHCOKOM MOMHOCTM Ha OCHOBaHMM BSTOU
MHOOPMALIUNA .

[203] HampuMmep, YCTpPpOMCTBO SM TejleMeTpPUMM BEICOKOM MOMHOCTHU
MOXEeT BKJIOUATEL B celsa [IaMATh, I'Ie XPaHUTCHa OoToOpaXeHMe HaCTpOoekK
YPOBHSA MOMHOCTM BHIIEJIeXalle'o YCTPOMCTBa B HaCTPOMKY CBOETO
CODCTBEHHOTO YPOBHSHA MOIIHOCTM . Hanpuwmep, YCTPOMCTRO M
TeJIeMeTPMM BHCOKOM MOMHOCTM MOXEeT ONpelefiiTh, UYTO, KOI'Ia BHXOX
BHIIEJIEXANETO YCTPOMCTRBa YCTaHORBRJeH Ha 1 BT, yCTpoMcTBO OM
TeJIeMETPUM BHCOKOM MOMHOCTM IOJIDKHO BHBOOMTL Ha YypoBHe 15 BT,
Korma BHXOI  BHIIeJIeXalle'o YyCTpPOMCTBa YyCTaHOBJIeH Ha 2 BT,
YCTPOMCTBO OSM TeJlIeMeTPMM BECOKOM MOMHOCTM IOJDKHO BHBOAMTE Ha
ypoBHe 25 BT, m®m T.m. B pas3jMuHEX BapuaHTax OCYWeCTBJIeHUSd,
oToBpaxeHre MOXeT of0ecHeurBaTbCSa B BUIEe IIOMCKOBOW TaBJIMIIH,
MaTeMaTUUeCKOT'O COOTHOIEHU I (HanopuMep, JVHEWMHOTO VI
HeJIMHEMHOTO OoToOpaxeHUsa), WM JodoM OpyToM OpUTOoOHOM dopMe.

[204] OnmcaHHBE 30eCh YCTPOMCTBa M CHUCTeMH OM TeJjieMeTpun
MOT'YT  paclojlararbCad B  Pa3JIMUHHX KOHOUMI'ypalMsax B  OYpPOBOM
CHapfaoe. B HEeKOTOPHX BapMaHTaxX OCYWeCTBJIEHMA, OIMCAaHHEHE 3IOeCh
YCTPOMCTBa M CUCTeMH O5M TeJleMeTpUuM MOTYT pacrnojaraTbCsa B
COOTBETCTBUKM C pas3HeMM OGopMbpakTopaMM OJjd OYyPOBHEHX CHapAooB, B
TOM UMCJIe, 3BOHIOOBHX UM YCTBLEeBHX OYyPOBHX CHapAOOB.

[205] Hampumep, Ha ¢ur. 16 nokasaH DoIeTalJIbHHM BUI ydacTKa
KOMIIOHOBKM OypOBOTO CHapsza, BKJIoUawmey B cebd yCTpoMCcTBO 05M

TeJieMeTprM OIIMCaHHOI'O 30eChk THIIa. KoMIIOHOBKa BKJOUAeT B Ccebd, B
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nmopgamkKe CBepxy BHM3 IO CTBOJY CKBaXWHH, aHTeHHHM O0Jok 201,
ycTpoucTBO 202 5M  TeJeMeTpUM  BHCOKOM  MOIHOCTHU (HampuMep,
BKJIDUAKIIEE B cebsda cxeMy OM TeJeMeTpMM  BHCOKOM  MOIHOCTH,
NoOKJIOUeHHyl K HTRES, m 0001 M3 pas3JIMUHBX OPYIMX BHIIEONMCAaHHBEX
KOMIIOHEHTOB) , BHIIeJiexalee YycCcTporcTeo 203 5M TeJleMeTpUM HUIBKOMU
MOWHOCTHM, IaTumk 204 HamopabBJIeHMS M HaKJIOHa ¥ MCcToOuHMK 205
MOWHOCTHM (Hanpumep, OaTapeMHBM MCTOUHMK MOMHOCTM) . B pPa3JIMUHBIX
BapMaHTax OCYIeCcTBJIeHUa, YIOpAOoUueHMe D2TUX BJIEMeHTOB MOXeT
VU3MEHATLCH.

[206] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMs, YyCTpoucTBo 202
S5M TeJIeMeTPMM BEICOKOM MOMHOCTM MOXeT OHBTbL BHIIOJHEHO B BUIE
mocjienpolaxHoTo nJobaBJIeHMSA B KOMIIOHOBKY. Hamnpumep, VYCTPOMUCTBO
202 5M TeJeMeTPpUMM BHCOKOM MOIMHOCTM MOXeT BKJIoOUaTL B cebsda
CKBO3HYI IIPOBOIKY, HaIpuUMep, MexXIy BHIIeJexallMM yCcTpoucTBoM 203
S5M TeJleMeTpUM HM3KOWM MOMHOCTM M IPpYIMMM SDJIeMeHTaMy, HalpUMep,
aHTeHHEM OJiokoM 201, HanpmMep, IJd oOeclleueHMs NpOoT'paMMUPOBaHUSA
WM YIOpaBJIEHMSA BHIIEJIeXallM YCTPOMCTBOM.

[207] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS, YyCTpoucTBo 202
5M TeJIeMeTpPMM BEICOKOM MOINHOCTM MOXeT OHTb, B of0meM ciydae,
UMJIVMHOPUYECKMM U YIJIMHEHHBM, C HapyXHBM IuamMeTpoM (0OD) MeHee 36
OOMMOB, 12 »OoOMMOB, 6 IOOMMOB, 3 OOMMOB, 2 »IouMoB, 1 moima, 0,5
ooViMa, WIM MeHee, HalpuMep, B OuanaszoHe oT 0,5 nmo¥vMa pno 36
OIOMMOB MJIM JioOOM €TI0 IoInMalia3oHe, HanpuMmep, or 0,5 movMa mo 3
IIOMIMOB .

[208] B HeKOTOPHX BapMaHTax OCYMecCTBJIeHMs, YCTpoucTBo 202
5M TeJIeMe TPpUM BHICOKOM MOIIHOCTU MOXeT BKJIOUATH B cebsa
MeXaHMUeCKM IIPOYHEIM  KOPIIYC (HanpuMep, AJIIOMUHMEBEI  KOPIIYC)
BHIIIOJIHEHHEM C  BO3MOXHOCTLI  3allMTH  BHYTPEHHUX BJIEKTPOHHEIX
KOMIIOHEHTOB. B HEKOTOPHX BapMaHTax OCYINEeCTBJIEHMS KOPIIYC MOXeT
OBITEL BEHIIOJIHEH C BO3MOXHOCTBIO CoOIepXaTh, I[IO MeHbIleM Mepe, IBe
IBYCTOPOHHME P AMOY T'OJIE HEIE MOHTaXHHE I1JIaTH, HaIlprMep,
IpoxXondmue BIOOJE LUUIMHIPUUYECKOM OCHM KOopIlyca U VJIOXEeHHHEe B
CTOIIKY B HalpaBJIEHUM, IIOIIEPEUYHOM OCH.

[209] B HeKOTOPHX BapMaHTax OCYIIECTBJIEHMHA, KOPIYC MOXET
OeiCTBOBAThL KakK TeIJIOOTBOL IOJS 3BaKJIOUeHHOTO B HeM SJIEKTPOHHOTO

obopynoBaHus. Hanpumep, HauboJiee pacceyBaomye BSJIEMEHTH CXEeMb
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(HanpuMep, PE3UCTOPE M  OPOCCeJIN) MOTYT OHTE  YCTAHOBJIEHH
MaKCHUMaJIbHO OJIM3KO K KOPIYyCY.

[210] B HeKOTOPHX BapMaHTax OCYIIECTBJIEHMSA MOHTAaXHBIE I1JIaTH
MOTYT OBTBH YCTAHOBJIEHH B IlJIaBakmel KoH(urypaumm, ©0e3 XeCTKUX
coenMHEeHUM C KOopIycoM. Kaxmas m¥3 MOHTAaXHEX ILJJaT MOXeT OHTb
YCTaHOBJIEHa Ha BJEeKTPUUECKM M3oJMpYyolel OoaokJaIKe UM MOXeT
TepMeTU3UPOBATECH Ha MecTe. B HEKOTOPEIX BapraHTax
OCYMEeCTRBJICHV I, TepMeTUIUPYIMNUM MaTepualJl MOXeT OBTbL BHIIOJHEH C
BO3MOXHOCTEIO BEIIEPXMBATH TerJioBoe pacmupeHue u cxaTue,
HalopuMep, IIYyTeM BKJIOUEHMSA IIYCTOT B MaTeprals. Mexdy MOHTaXHEMN
JlaTaMM MOTYT paclojlaraTbCHad NPOKJIaIKM. I[IpokIagkyM MOTYT OHTBH, IIO
MeHblel Mepe, YacTHMUHO IJlaBalmMMKY IJIS ofeclleuyeHMsS BO3MOXHOCTHU
TEeIJIOBOTO PaCHMPeHMS M CXaTUA.

[211] B HeKOTOPHX BapMaHTax OCYIECTBJIEHVHA, KOPIYC MOXET
BKJIOUATE B cebd OIMH MM 0OoJiee 2JIEeMeHTOB KaHaBOK IJIS IIPOBOJIOB.
3JIeMeHTH KaHaBOK MOJS IIPOBONOB MOI'YT BKJIKUATE B cebsa TUlagkKue,
bacoOHHEIE TIOBEPXHOCTM, BHIIOJIHEHHHE C BO3MOXHOCTBI CHMXEHUS WK
YyCTpaHeHMsd M3HOCa I[IPOBOIOB.

[212] B HeKOTOPHX BapMaHTax OCYIIeCTBJIEHMHA, KOPIYC MOXET
OLITE IIPMCOENVHEH K COCelHeMy »JIeMeHTy (HallpuMep, BHIIeJIeXalleMy
ycTporcTBYy 203 3M TejieMeTpUM HMBKOM MOIHOCTM) C MCIHOJIbL30BaHUEM
BOJITOB WMJIM OPYIMX KpPeIexHEX IeTajel. BoJITE MOTYT pachnojlaraTbCs
10 BHemHeM nepubepur UIUIMHIPUUECKOTO KopIyca. Kopmoyc MoOXeT
BRJIOUATL B cedga omoHO wMIM 0OoJiee BJEKTPUUECKUX COeIMHEeHUM C
COCeIOHUM BJIEMEHTOM. JJIEeMEeHT B3aVMOOJIOKUPOBKHU MOXeT
oBbecneurMBaTbCA IJIA I[IepeHoca nOedopMallMM OT COeIVMHUTEJIBHHX OOJITOBR
U DJIeKTPUUECKUX COoeIMHeHUM. HanpuMmep, SBJIeMeHT B3aMMOOJIOKMPOBKU

MOXEeT pachnojlaraTbCsa Ha KOHIle Koplyca BOIU3UM eTo LLeHTpaJ'H:HOﬁ

ocu.
CxeMa TeJieMeTpPUM C IIOMONILI MMIIYJILECOB MaJloM OJIUTeJILHOCTU
[213] OnucaHHBE B3IeChk YCTPOMCTBa M CUCTeME OM TeJleMeTpuu
OPUTOIOHE IJIS CXeM TeJleMeTpUMM C UMIYJLCHOM IIepeladeN. B

HeKOTOPEIX BapMMaHTax OoCymeCTBJIEHWA, yCTpOIZCTBa n cucTeMel OM
TeJieMeTprnm MOT'YT IrnepeilaBaThb I/IH(]_)OpMaLU/IIO C VCIIOJIE 3OBaHMEM
I10CJIeIO0OBaATEeJIbHOCTHM VMITYJIECOB CHUT'HaJla MaJiom OJIIMTEeJIbBHOCTIM n

BEHICOKOM MOIHOCTHM. B HEeKOTOPHEX BapMaHTaX OCYIWeCTBJIEHMA, VIMIIYJIbCEI
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MOTYT OBTE pa3meJieHH BO BPEeMeHM IepuolamMy, O0o0Jiee IJMUTEJEHBEMA,
UyeM IJIUMTEJIBHOCTB CaMMX MMIIYJIECOB. I[lORTOMYy CxXeMa Iepellauy MOXET
nepemaBaThb MMIIYJILCHEIM CHUI'HaJI C OUEeHb BHCOKOM MIMKOBOM MOIHOCTBLIO,
IonmepXxmuBas npu 2TOM CPaBHUTEJILHO YMEPEHHOe TIOJIHOE
SHepronoTpebljieHre, UTO IIO3BOJIAET YIOOBJIETBOPATE TpebOoBaHUAM K
SHEPIMM CXeMH IepelauM C  MCIOJIB30BaHMeM  OIMCAaHHEX  30ecCh
YCTPOMCTB u MEeTOIOB. Hampumep, B pPasJINUHBEIX BapraHTax
OCYMEeCTRBJIEHNSI, MUMIIYJILCH BBCOKOM MOMHOCTM MOTYT (QOPMUPOBATHLCS C
VICIIOJIE 30BaHUEM SHepI'UN, 3arnaceHHON B SHepTro3alacanieM
YCTPOMCTBe (HamopuMmep, CYIepKOHIOeHCcaTope), KOTopoe 3BapaxaeTcd
VMCTOUHMKOM OTHOCUTEJILHO HMB3KOM MOMHOCTHU (HampuMmep, OaTapeel WK
CKBaAXMHHEIM T'€HEPaTOPOM) B TeUeHMe BPEeMEeHM MeXIy MVMITYJIECaMu) .
[214] Ha o¢mur. 8 nokKa3aHa WJIKRCTPpaTHMBHAA peaM3allMd CXEeMH
nepemauy MMIIYJLCHEIX CUIHAJIOB MaJloM OJIMTEeJBLHOCTM ¥ BHCOKOMU
MOIIHOCTH . B o2TOM CcxeMe, cucrtemMa OSM  TeJIeMeTPMM  BHBOJIUT
IOCJIeIOBATEJILHOCTE MMIIYJILCOB Ilepellaul BECOKOM MOMHOCTM ¥ MaJlon
OJIMTEeJIbHOCTHU (YKa3aHHBX KNP HEIMU CTpeJIKaMu) . MHbopMalmnsg
KOIVPYEeTCsSa Ha IIOCJeNOoBaTEJIEHOCTU MMIIYJIBCOB IIYTEM MOIOYJIMPOBaAHUA
[IO3ULUA BO BpEeMeHM KaXmoIo nu3 VIMITYJIbECOB OTHOCUTEJIBHO
HOMMHAaJIEHOT'O nepuozna. Hanpuwmep, Kak IoKasaHo,
IOCJIeNOBATEJILHOCTL MMIIYJIBCOB MMEeT HOMUHAJLHHEM nepmon T. IIepBHM
VIMITYJIb C uMeeT oIepexeHme 1o BpeMeHHU Aty OTHOCUTEJILHO
HOMMHAJILHOTO IIepBOTO Iepuola B MOMEHT BpeMeHM T. BTOpOM MMITYJILC
UMeeT OIlepeXxeHue IO BpeMeHUM ATz OTHOCUTEJILHO  HOMMHAJILEHOTO
BTOPOTO Ieproma B MOMeHT BpeMeHu 2T. TpeTud UMIYJLC MWMEEeT
3aepPXKy IO BpeMeHM AT3 OTHOCUTEJLHO HOMUHAJLHOTO TPpeThLero
nmeprola B MOMeHT BpeMeHM 3T. Haz3eMHBM OpMeMHEM OJIOK Ha

IIOBEPXHOCTM MOXeT permMcTprpoBaThb CHT'HaJI, MsSMepPATb VM3MeHeHN e

BpEeMEH VIMITYJIB Ca OTHOCHUTEJBHO HOMMHAJIEHOTO nepuoma n
IEKOONPOBATH VM3MeHeHM oJis BOCCTaHOBJIEHUSA KOOMPOBAaHHOM
MHOOPMALIUNA .

[215] B Pa3JIMUHEIX BapmUaHTax oCylecTBJIEHUS, BHEIXOIIHHEIE

VIMITYJIECH MOTYT QOPMUPOBATHECH C MaJlBIMY IJUTEJBEHOCTAMM, HalpUMeDp,
MeHee 1,0 cexyHnoel, MeHee 0,1 cexyHOH, MeHee 0,01 cexkyHOH, MeHee

0,001 cexkyHnel, MeHee 0,1 MWJIIMCeKyHIOE, MeHee 0,01 MMJIJIMCEKYHIH,
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MeHee 0,001 MWIIMCEeKYHOH WM MeHee. Hamnpumep, B HeKOTOPEHIX
BapMaHTax OCYIEeCTBJIEHUA, OIUTEJBHOCTE MMIYyJIbCa HaxXOIUTCSA B
nmanaszoHe oT 0,001 MwwmcekyHOe no 1,0 cekyHIOH, WK JOOOM ero
nonnuanasoH, HamnpuMmep, 1-100 MMIIIIMCEeKYHI.

[216] B HEKOTOPHIX BapMaHTax ocylecTRBJIEHUS, BHEIXOOHHEE
VIMITYJIb CEL MOTYT bopMUpPOBATHCHA C HU'3KVMA KOBOOULIMeHTaMN
3aroJIHeHUs (T.e., OTHOMeHUe IJIUTEeJILHOCTEM MUMIIYJIBCOB K IIOJIHOMY
BpPEMEHM OTKJIOUEeHUS MexXIy MuMIyJbCaMM). B HEKOTOPHEX BapMaHTax
OCYIECTBJIEHUA, KO30PULMEeHT 3aloJIHEHMSA MOXeT COCTaBJIAThH MeHee
5%, w™MeHee 1%, w™MeHee 0,1%, wMeHee 0,05%, w™MeHee 0,01%, MeHee
0,005%, menHee 0,001% miam MeHee. Hamnpumep, B HEKOTOPHX BapMaHTax
OCYIMECTBJIEHNA, KOZQOUIMEHT 3alloJIJHEHMS HaxXOOMTCH B OMalla30He OT
0,001% mo 5% wmm JOOM erc nogmmanasoHe, Hanpumep, oT 0,1% mo
1%.

[217] B HEKOTOPHIX BapmMaHTax ocylecTBJIEHUS, BHEIXOIIHHEIE
VMIOYJIECEL MOTYT (QOPMUMPOBATLCSA C BEHCOKOM IMIMKOBOM WMJIM CpenHen
BHIXOOHOM  MOImMHOCTELIO. B  HEKOTOPHX BapMaHTax OCYIECTBJIEHNS,
NIMKOBasgd WJIM CpPelHSs BHXOIOHAad MOMHOCTE KaXIol'o M3 MWMIIYJBECOB
MOXeT CcOCTaBJIATE Oojiee 20 Bm, ©Bojee 100 BT, 6Hojgee 200 BT, O6oJee
300 BT, ©OoJjee 400W, ©OoJiee 500 BT, ©6ojiee 750 Bm, ©6ojiee 1000 BT,
Bojiee 1250 BT, O6oJjee 1500 BT, 6Bojiee 1750 Bm, 6oJjiee 2000 BT, MM
BoJjiee. PasjiMuHBlE BapMaHTH OCYIECTBJIEHMSI MOTYT BKJIOUaATL B Ccelb4d
IPUTOIOHEE YCTPOMCTBA PeTryJIMPOBKU HaOopSXeHMs n/ TOKa
(HampuMep, KaK OIMCaHO BHIIe) »OJa ofeclneueHMA XeJjaeMOoT'O YPOBHSA
VIMITYJIbECHOM MOIIHOCTH .

[218] B HeKOTOPHX BapMaHTax OCYIMEeCTBJeHMHa, CcucTemMa OM
TeJlIeMeTPUM OPpMHMMAaeT TeJlIeMeTPUUeCKMY CUTHaJl OT MCTOUHMKA HUBKOM
MOIHOCTHM (HaIopuMep, I'eHepaTop TeJIeMeTPUUecKOT O CUIHajla HUBKOM
MOIIHOCTU BEIIEONMCaHHKBIX TUIIOR) . B HEKOTOPHX BapraHTax
OCYMeCTBJIEHK, STOT CUIHAaJI HM3KOM MOMHOCTM MOXeT MCIOJIL30BaTh
cxXeMy epemauM  OpyIT'oTo TUIIa (HanpuMep, C  MCIIOJIb30BaHMEM
YacTOTHOM, (as30BOM WIM aMIIMTYOHOW MOIYJIALMM CHUHYCOUIAJbLHOTO
CUTHajJla) . B HEKOTOPHX TaKMxX ClIydadax, cucrtemMa OSM TeJleMeTpum
MOXeT BKJIOUAThL B cebdg OIOMH WM O0oJiee IeMOOYyJISTOPORBR, IOEeKOIEPOB
NI aHaJIOTMUHEIX YCTPOMCTB, KOTOPHE MOTYT OEKOOVPOBATH

T/IH@_)OpMaLLMIO, SAaKOIOVMPOBaAaHHYI® Ha CHMI'HaJle HM3KOM MOIHOCTM. 3aTeM
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5Ta MHOOpMaLMS MOXeT IIOBTOPHO KOOMPOBATLCA Ha CUIHajle B BUIe
KOPOTKUX MMIIYJILCOB BECOKOM MOIHOCTMH.

[219] B OIPYyITUX BapraHTax OoCyleCcTBJIEHUS, cucTeMa SM
TeJlIeMeTPUM MOXeT OBITH BHIIOJIHEHA C BO3MOXHOCTLI HEIOCPpeICTBEeHHOM
IVCKPEeTU3aluy CUTHAajJla HM3KOM MOMHOCTHY M KOIMPOBAHMUA MHOOPMALNUM,
Kacapmencs curHalja, B MMIYJLCHYD IIepelauy MaJioM IJUTEeJILHOCTU U
BHICOKOM  MOIHOCTH. Hanpumep, ecJIM CUTHaJI HM3KOM  MOIHOCTMU
ABJISETCHA CHUHYCOMIAJBLHOM BOJIHOM, BOJIHY MOXHO IUCKPETU3UPOBATL U
KOOIMPOBATL Ha Iepelaue BHCOKOM MOIHOCTM C  MCIIOJIb30BaHMEM
MeTOonoB (Gas’ouMIIyJILCHOM MOIYJISALNWM, M3BEeCTHEX B TexXHMKe. CM.,
HanpuMep, Bandyopadhyay M. N. Communication Engineering, 1JlaBRa
2,20, PHI Learning Private Limited (2010).

[220] XoTs Ha Oour. 8 TIOKa3aHa OJHa KOHKpeTHasd CXeMa
KOOMpOBaHUA, ciaenyeT IIOHMMATLE, UTO B pasjJIMUHEIX BapMaHTax
OCYMeCTBJIEHMSA MOTYT MCIOJL30BaThLCA IpyIMe CXeMH KOOMPpOBaHMA. B
obmeM cJydae, MWMIIYJBLCH BHCOKOM MOIMHOCTM M MaJIoM IJUTeJILHOCTH
OPUTOIOHE IJIS MCIOJb30BaAHMA C Pa3JIMUHBEIMM M3BECTHHMU CXeMaMU
basouMIIyJIL CHOM MOOYJIALUN (HanpuMep, Jodon cxeMou, rIoe
MHOOpMaALMA KOIOMPYeTCsda IIyTeM MOOYJMPOBAaHMA IIO3MLUMM BO BPEMEHU
VMIIYyJILCOB B IIOCJIENOBATEJIbBHOCTM UMIIYJILECOR) .

[221] B OpyrMx BapMaHTax OCYIEeCTBJIEHMS, MOXHO MCIIOJbL30BAaThH
IpyTMe [NOOXOOAlMe CXeMbl MONYJIAlLWM, BKJOYasg, HalpMMep, MIUPOTHO-
VIMITYJIb CHYIO MOIYJIALINIO, AMIIJIUTY IHO—VMITYJIb CHYIO MOIYJISLINIO,
[JIOTHOCTHO-UMITYJIECHYI0 MOIOYJIALMI, WMIIYJILCHO-KOIOBYID MOOYJISALMIO, U
T.O0. B pPas3IMUHLEIX BapMaHTax OCYIEeCTBJIEHUSI DSTU CXEeMbl MOOYJISALIUU
MOXHO ajarnTUpOBaTh IJIs PaboTH c HU3KUM Ko2bdULIMeHTOM
3alroJIHeHU S, TaKUM obpasoM, coxXpaHsagd OIIMCaHHBe 30ech
IpeuMymecTBa HaJIuuuia Tpe®oBaHUM K SHEPIMM UM MOINHOCTHM, KOTOPHE
MOXHO YIOBJIETBOPATL C MCIOJL30BaHMEeM OIIMCAHHHX 3IOeCh YCTPOMUCTB
¥ MeTOINOB (HamopuMep, MWMIIYJLCHHX CMJIOBEIX CHUCTEeM Ha OCHOBe
CyTIepKOHIeHcaTopa) .

[222] B pa3JMUHEX BapMaHTaxXx OCYIECTBJIEHMHA, KakK YIOMSIHYTO
BLHINE, MOOYJIATOP MOXET OBITE BHITIOJIHEH c BOBMOXHOCTBIO
OCYMeCTBJIEHUS JIOOBX MIPUITOOHEIX CXeM KOIMPOBAHUMA WMIM IIepelauu
IOAaHHHEIX, WM3BECTHEX B TexXHUKe. 3afgBUTeJ M YCTAaHOBWUIM, UYTO CXEM:

KOIOIMPOBaHMA Ha CTATUCTUUECKON OCHOBe OCOBOEHHO IIPMIT'OOHEL IOJIA



70

VICIIOJIL30BAHMSA B YCJOBUAX IyMa, IPUCYTCTBYRIMX B OOLWUHHX OYPOBHX
paborax. Hanpumep, B PAa3JIMUHEIX BapmaHTax OCymeCTBJIEHNS,
pasJIMuHEEe O(QparMeHTH ITaHHHX, I[IOIJIexalue OTIPaBKe, CBSI3aHH CO
CIIyUarHBEMM MJIM IICEeBOOCJIYyUaMHEMU I1I0CJIEIOBaATEeJIbHOCTAMU UMceJi. IJId
nepelauyy OaHHOTO  dparMeHTa  ITaHHHX, CUTHAaJ, MOIOYJIMPOBAHHHM
COOTBETCTBYWMMUM CJIYUaMHEM CUTHAJIOM, IepeldaBaeMbM OT CKBaXVMHHOTO
nepejaTurka. HaseMHBI NIPUEMHMK OPMHMMAaeT IIepemauy, OOBeIMHEeHHYIO
C BOBMOXHEM IIYMOM. IIPMEMHMK MCIOJb3YeT CTaTUCTUUECKME MeTOIH
(HanmpuMep, MeTOI HaMMeHbBIIMX KBaOpaToB) IJId OIpeneJIeHMsS, Kakad
"3 CJIyYaMHBIX WIIN IICeBIOOCIIYUYaMHEX mocJjiemoBaTeJIbHOCTEN c

HauboJlbliei BEpPOATHOCTEI COOTBETCTBYeT IIPMHATOMY CUI'HAJLY. 3aTeMm

sTa "Haubojee BepoaTHag” MNoOCIedoOBaATeJBHOCTL MCIOJIbL3YEeTCd MOJIg
onpenejieHUsa IIepeldaBaeMHX TaHHEBIX.

[223] B Pa3JIMUHEIX BapmMaHTax oCymeCcTBJIEHUS, MOXHO
VCIIOJIL30BATE JIOOOW M3 TakKMX pPa3JIMUHBX MEeTOIOB Ha CTATUCTUUECKOMN
OCHOBE, WM3BEeCTHHe U3 o0JlacTM CBA3M, HaIpUMep, MeTOIH JMHEeMWHOTO
npenckKasaHusg, HaopuMep, JIMHeNHoe openckasaHue C KOIOBEIM
BOo3OyXIeHMUeM, JMHEeMNHOoe IpelckaszaHMve C Bo30yxIeHMEeM BEeKTOPHOMU
CYMMOM, JIMHEMHOe IIpeldcKa3aHue c BO30YXIeHMeM aJiredbpandyecKyM
KOIOOM, MHOXECTBEHHEM OOCTYII C BPeMeHHHM pa3OeJieHueM (HalpuMmep,
Harnonmo®ue WMCIOJbL3YyeMOTO B CTaHIapTaxX COTOBOM CBA3M, HaIpUMEP
GSM), MHOXECTBEHHHM OOCTYIl C KOIOBHM pa3desiIeHMEeM, MHOXEeCTBEeHHHM
OOCTYII C  YacCTOTHHM pasIeJieHreM, MHOXECTBEHHEM  JTOCTYII c
OPTOTOHAJILHEIM YaCTOTHHM pa3deJieHMeM, PacCllMPeHHHM CIeKTP, CIeKTP
CKauKoOOpa3HOM MepeCTPOoVKM YaCcTOTH, U IIp.

[224] B HeKOTOPHX BapMaHTax OCYmMEeCTBJeHMHa, CcucrTemMa OM
TeJleMeTPUM MOXeT BKJIOUATh B 2 cebd HaleMHBM [OIpUMeMHHM OJI0K,
ajalTUPOBAHHEI IOJIS MCIOJL30BaHMA CO CXeMOM Iepemdauy UMIIYJILCOB
BHICOKOM MOITHOCTU u MaJiom OJIMTEeJILHOCTH, HanopuMmep, TUIIa
ONMCaHHOTO CO CCHJKOM Ha oéur. 8. Hanopumep, Ha3eMHHYM IPVMEeMHBN
BJOoK MOXeT BKJIIOUATEH B cebs TaKTOBEIM TeHepaTop,
CUHXPOHUBUPOBAHHEM CO CKBaXMHHBEIMM KOMIIOHEHTaMM CHUCTEeMH OJIA
obecrieueHmusa nOJIS CHHXPOHHOM peTMCTpaluM I[IepedaHHOTO CcuTHaja.
HanpuMmep, @mJIS CXeMBl, IIOKa3aHHOM BHMe Ha our. 8, Ha3eMHHU

HpMeMHHﬁ OJIOK MOXeT BKJIOUATB B cebsda TaKTOBEIM reHepaTop,
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CUHXPOHU3UPOBaHHEMN c HOMMHAJILHEM IeproIoM BHIXOOHOM
[IOCJIEOOBATEJILHOCTHU VIMITYJIbE COB . COOTBETCTRBEHHO, Ha3eMHOMY
IpUeMHMKY OyOeT WM3BEeCTHO, KOoI'Da HOMMHAJBLHO OXUIATH VMIIYJIbCH,
uTo [IO3BOJIAET JIETKO OIIPelelJInThb oriepexeHue NI 3alepPXKY
VMITYJIECOB OTHOCUTEJIBHO HOMMHAJILHOTO Iepuoma. OOHaAKO CJeOyeT
[IOHMMAaTE, UTo B IpyTmUx BapMaHTax OCYIleCTBJIEHW S, MOXET
MCIIOJIL30BATLCS HECUHXPOHHAsS perucTpauusa (HaopuMmep, C YUYeToM
OTHOCUTEJIbBHOTO Pa3HEeCeHMSd II0 BPpeMeHM MeXIy COCEeIHVMM MMIIYJIbCaMM
B IIOCJIEOOBATEJILHOCTM MMIIYJIECOB) .

[225] B obmeMm cJjayuyae, Ha3eMHHMY IOIpMEeMHBM ©OJIOK MOXeT
BKJIIOUATL B Cebs JioOble NPUIOIOHEE OeTeKTOPH, OWMILTPH, YCUIUTEN,
OIeMOOYJIATOPHE, HOeKOoIepe U T.O. OJS IOpueMa U IeKOOVMPOBAaHUA
CuTHaja, IepelaBaeMOoT0 M3 CKBaXMHHOM cpenul. HeKoTOpHEe BapMaHTH
OCyMeCTBJIEHMS MOTYT BKJOUATL B cebsa, HalpuMep, oOHapyXeHMS Ha
OCHOBE& CHMHXPOHHOTO YCUINTEJIA. B pa3JIMUHBEIX BapMaHTax
OCyMeCTBJIEHV S, Ha3eMHBEM [IPMEeMHHM OJIOK MOXeT OHBTL BEHEIIOJIHEH C
BOBMOXHOCTBID OTOMJILTPOBHBAHUA WM  KOMIeHCallMM  MHOTOJYyUeBOMU
[IOMEXV, HaIpUMEpP, C MCIOJIE30BaAHMEM MeTONOB, HaIOJexXallM o0pas30oM
alanTUPOBaHHEX U3 ob6jacTey RADAR, celCMOpPa3BeOOYHOT'O NOCTPOEHUS
WM OITUUYECKOM CBA3U.

HazeMHBM [IPUEeMHUK

[226] B pa3JIMUHHX BapMaHTax OCYIMeCTBJIEHUS, TeJlIeMeTpUuuecKue
CUCTEeMBl OIIMCAHHOTO 3IOeCh THUIla MOI'YT BKJOUATE B ced®d Ha3eMHHM
IPpMEeMHUK, UMelmMy OoIOMH WM 0o0Jiee ITaTUMKOB,  BHIIOJIHEHHHX C
BO3MOXHOCTLID perucTpaluy CUuIT'Halla, IIepelaBaeMOoI'0 OT CKBaXMHHOTO
ycTpoMcTBa OM  TeJieMeTpuH, ¥ OEeKOIMPOBAHUA  TeJleMeTpPUueCcKOoM
nHbOpMalLIMM, BaKOOMPOBAHHOM Ha CUTHajle. Kak ©OoJjlee HOOOpoBHO
OIMCAaHO HMWXe, Ha3eMHHEM IIPMEMHMK MOXeT PpPeTrMCTPUPOBATL CUTHAJ C
VCIIOJIL30BAHMEM CXeM pPeTruMcTpallMM HalpsKeHMsa, CxXeM peTrUucTpallviu
TOKa M MX KOMOMHaLMUM.

[227] VCIIOJIb 3y eMEI 30ecCh TepPMMH "HazemuBI1" O3HauvaeT
MeCTOIIOJIOXEeHMe Ha MM BOJIM3M (HaIpMMep, B HEeCKOJbKUMX MeTpax OT)
[IOBEPXHOCTU 3eMIIN . B HEeKOTOPEIX BapuaHTax OCymeCTBJIEHUS,
Ha3eMHB [OPMEeMHMK MOXeT OBTH IIOJIHOCTBHIO WMJIM UYaCTUUHO IIOTPYXeH

(HaHpMMep, pacliioJyiaraTeCAd Ha IOHe OKeaHa, WJIM Ha »OHe pPpekKrM WIN
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oszepa) .

[228] CorjlacHO our. 9, B WJJICTPAaTUBHOM BapMraHTe
OCYMeCTBJIEHMS Ha3eMHBM OpMreMHMK 500 BHIIOJHEH C BO3MOXHOCTHLIO
opueMa TeJIEMeTPUUECKOTO CUI'Hajla OT CKBaXMHHOTO YCTpPOMCTBa 3M
TeJleMeTpuM (Halpumep, ycrpoMcrtBa 100, NoKasaHHOTO BHIE Ha Our.
1). TeJleMe TpUUeCKUM CUTHAaJ nepenaeTcHd, HalpuMep, uepes
TeOoJIOTHMYECKHUM ILJIacT, Ha opueMHuk 500.

[229] TlpumemHuk 500 BrJwUYaeT B cebda OpuUeMHYID aHTeHHYy b501.
Kak mnokasaHO, IIpueMHas aHTeHHa 501 BrxJouaeT B cebsS IIepPBHU
sJjekTpon 503a u BTOpOM mJjekTpon 503b. OmHako cJjledyeT IIOHUMMATL,

UdTO B Pa3JIMUHEIX BapMaHTaxX OCYmeCTBJIEHMA, MOXeT MCIIOJIE30BaATBECA

Jgofoe TIPUTONHOE  UMCJIO  SDJEKTPOIOB. Hanpumep, B HEKOTOPHIX
BapMaHTax OCyIeCTBJIEHU A HECKOJIBKO BJIEKTPONOB MOXeT
pacrnojaraTbCcsa B PasJIMUHLIX [TOJIOXEHU AX I 3axBaTa
TOTIOJIHUTEJILHOTO cUTHaIa (HanprMep, BJIEKTPUUECKOTO TOKa) ,

mepemaBaeMoTo OT YCTPOMCTBa CKBaXMHHOM TeJleMeTpuM. B HEeKOTOPHIX
BapMaHTax OCYIEeCTRBJIEHUH, VCIIOJIb 30BaHMe HECKOJIbKUX
[IPOCTPAHCTBEHHO PAa3HECEHHHX DBJIEKTPOIOB IIO3BOJIAET PEerucCTPpUPOBAaTH
IPOCTPAHCTBEHHOE WJM BpPEMeHHOe CBOMCTBO IIepelaHHOTO CUITHaJa,
HalpuMep, I[IoJAapM3alMi, IIOJIOXEeHME MCTOUHUKA, BpeMad [IPOXOXIEHUS U
T.I. HekoTopHe BapMaHTH OCYIIeCTBJIEHUA IpenycMaTpMUBaKT
MCIIOJIb30BaHue 0BoJjiee OOHOM aHTEeHHH.

[230] I[lpueMHasd aHTeHHa 501 BHIIIOJIHEHA C  BO3MOXHOCTBIO
bopMMpPOBaHMS CUTHajJla B OTBeT Ha TeJleMeTpPUUeCKUM CUIHaJl OT
CKBaXMHHOTO YCTpoMcTBa OM TejleMeTpuM. B HEeKOTOPHX BapMaHTax
OCYMeCTBJIEHKS, TeJleMeTpUuUeCckuy cuITHaJl 0OyIeT co3IaBaThb OIOVH WMJIU
o6a M3 MBMEHAKMEIOoCHd CO BPEeMeHeM TOKa, I[IOCTyNaKnlero Ha OIVH WK
oba wu3 »ijaexkTponmoB 503a m 503b, u wu3sMeHAKmEeNCHS CO BpeMeHeM
Pa3HOCTM I[IOTeHUMAaJIOB MexXny SJekTpomamu 503a wm  503b. 31m
V3MEeHAKMMEeCS CO BpeMeHeM HalpsSXeHMe M TOK MVMEeHYKTCS 3IecCh
HalpsSXeHMeM aHTEeHHOT'O CUIT'Halla M TOKOM AaHTEHHOT'O CcuIHala,
COOTBETCTBEHHO.

[231] Hazewmuem npuemHmuk 501 Takxke BRJUaeT B ceba OeTeKTOp
505, B xome pa®oTH MNOIOKJIOUEeHHHM K aHTeHHe 501. IerexTop 505
BHIIIOJIHEH C BO3MOXHOCTBI permMcTpalMM, II0 MeHBbIey Mepe, OOHOTO U3

TOKa aHTeHHOI'O CHI'HaJla W HallpAXeHNe aHTEeHHOTI'O CHT'HalJla, UTo
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OymeT OoJiee NOOPOOHO OINMCAHO HMXKe. B HEeKOTOPHX BapMaHTax
OCYIEeCTBJIEHN S, OETEKTOP 505 MOXeT IpencTaBJIATh cobomn
MHOTOPEXVMHEM HOEeTeKTOpP, KOTOPHM PerucTpUpyeT TOK aHTeHHOTO
CUTHajla B II€epBOM pPeXVMe, U HalpSKeHMe aHTeHHOTO CUI'Hajla BO
BTOPOM pexXxuMe. B pas3jiMUHEIX BapMaHTax OCYWeCTBJIEHUSA, OEeTeKTOp
505 MoxeT IMeperJIouaTbCcsa M3 OIHOTO pexyMa B IPpyIToM, HalpuMmep,
BPYUYHYI II0JIL30BAaTEJIEM, WMJIM aBToMaTUMUeCKM (HalpuMep, B OTBeT Ha
M3MEeHEeHMEe BapeIlMCTPUPOBAHHOTO CUIHAaJa, YCJIOBUM OKpyXaolel Ccpelb
M T.O.) .

[232] B HeKOTOPHX BapMaHTax OCYIEeCTBJeHMHa, mnmeTekTop 505
MoXxeT paboTaTk OIOHOBPEMEHHO B HECKOJBKMX pPeXrMax W3MEepeHUs
(HanmpuMep, OIOHOBPEMEHHOTO V3MEepeHMs TOKa n M3MEepeHNs
HalopaXeHMsa, KOTOpHEe MOTYT ofecleuMBaThE MHOOPMAILIMID, YKa3HBaKIMIYy
MOIIHOCTB IIepelaHHOT'O CHI'HaJa) .

[233] Hazemuuni npueMHMK 500 Takxe BKJIoOUaeT B cebd mexomep
507, B xome pa®oOTH IMNOOKJIOUEeHHHM K IeTekTopy 505. Iexomep 507
BHIIOJIHEH C BO3MOXHOCTBK OEKOOMPOBAHMSA IaHHEX, 3aKOOMPOBAHHHX Ha
TeJIeMe TPUYEeCKOM CUTHale, HalpuMep, Ha OCHOBaHUM
3apeIrmMCTPUPOBAHHOTO TOKa AaHTEHHOT'O CUTHajla WM  HallpsSXeHUS
AHTEHHOTO CHI'Haja. ODexomep 507 MOXeT MCIOJBL30BaTh JOOOM
NPUTOOHEY MEeTOI IJIA IeKOOMPOBAHUA Bapel'MCTPUPOBAHHOTO CHUTHAaJa.
Hampumep, HEKOTOPHE BapMAaHTE OCYIECTBJIEHMA MOTYT pealiu30BaTh
JIOYID M3 pPacCMOTPEHHEX 3OeChb CXeM IOeKOOMPOBaHMA, HalpMuMep,
BHIIEONIMCAHHYID CXeMy MaJloM MIJUTEeJILHOCTM UM BEICOKOM MOmMHOCTM. B
pPasJINJHBEIX BapMaHTax OCYIEeCTBJIEHUS, oexKomep 507 MOXeT
peaJn30BaTh MUPOTHO—MMITYJIb CHYIO OeMOOYJIALMIO, ba30UMITYJIb CHYIO
OeMONYJIALNIO, AMILIMTY OIHO—VMMITYJIE CHYIO OeMOYJIALNMIO, YaCTOTHO—
VIMITYJIb CHYTO OeMOnYJIALWIO, [IJIOTHOCTHO—MMITYJIb CHYIO OeMOY AN,
VIMITYJIE CHO—KOIOBYIO OeMOnYJIALMIO, YaCTOTHYIO OeMOY AN,
AMILUIUTYIHYR OEMOOYJIALWI M MX KOMOWMHAaIIWM.

[234] B pa3JIMUHBEIX BapMaHTax OCYIEeCTBJIEHMHA, MOIOYJISATOP MOXET
OHTBH BHIIOJIHEH C BO3MOXHOCTBI OCYMECTBJIEHUSA JIOOHX MIPUIOIHEX CXEM
KOIVMPOBaHUA WJIM Ilepelaul HOaHHHX, MW3BEeCTHHX B TEeXHMKe. 3asgBUTEIU
YCTaHOBMJIM, UYTO CXeMH KOIOMPOBaHMA Ha CTaTUCTUUECKOW OCHOBe
O0COBeHHO MIPUTOHEL oJis VCIIOJIE30BaHMA B YCJIOBUAX myMa,

IPUCYTCTBYIIMX B OBOBUHHX OypOoBHX paboTax. Hampumep, B pa3JIMUHHX
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BapMaHTaX OCyHmeCTBJIEHVA, pPa3JIMYHEIE @paPMeHTH IOAaHHEIX, IIOoOJIeXallrie

OTIIPaBKe, CBA3aHEHE CcO CﬂyqaﬁHHMM MJIin HCGBHOCquaﬁHHMM
I1ocjienoBaTeJIbHOCT AMUM dnrceJl. hiisa rnepeiladm OJaHHOTO @paPMeHTa
IOJaHHEX, CHUI'HaJl, MOHYHMpOBaHHHﬁ COOTBETCTBYKIVM CﬂyqaﬁHHM

CUT'HaJIOM, InepeogaBaeMeM OT CKBaXMHHOTI'O IlepelaT4ulKa. HaszeMHuM
IIPMEMHMK IIPMHMMaeT Ilepengady, OBBEeIVMHEHHYI C BO3MOXHEM IIYMOM.
[lpreMHUK MCIIOJIE3YyeT CTaTUCTHUUEeCKIMEe MeTOIOEL (HaHpMMep, MeTOon
HalMeHBIIMX KBaHpaTOB) OJId OIllpeleJieHMAd, KaKad W3 CﬂyqaﬂHHX I

HceBnocnyqaﬁme mocJjiefoBaTeJIbHOCTEY C HauboJibleln BEepOATHOCTEIO

COOTBETCTBYET IIPMHATOMY CUTHAJy. 3aTeM 5Ta "Haubojee BepoaTHas'
[IOCJIeOOBATEJIbHOCTE MCIIOJIB3YETCH IOJIA OIpelelJIeHMHa IepelaBaeMBX
OAaHHBX .

[235] MOXHO MCIIOJIL30BaTh Takme pPas3JIMUHbEE MeTOIBEl Ha
CTaTUCTUUECKOM OCHOBEe, M3BeCTHHEe M3 o00JlacTM CBA3M, HalIpuUMep,
MeTOIOH JIMHEMHOTO IpencKa3aHusdg, HalpuMep, JMHeMHOe IIpelcKasaHue
C KOINOBHM BO30yXKIeHMEeM, JIMHelHoe IpeldcKa3aHue C Bo3OyXIeHUEM
BEeKTOPHOM CYyMMOM, JIMHeMHOe npelckKa3aHue e} BOROyXIeHMEM
alredbpandeCKUM KOIIOM, MHOXeCTBeHHHMN OOCTYII C BpEeMeHHEM
paslejieHVeM (HalpuMep, Hanomobue MCIOJB3YEMOT'O B CTaHIOapTax
COTOBOM CBfA3M, HanopuMmep GSM), MHOXECTBEHHHM OOCTYI C KOIOBHM
pasnejieHMeM, MHOXECTBEHHEM HOCTYII C UYaCTOTHBEM paslelleHueM,
MHOXECTBEHHEM MHOOCTYII C OPTOTOHAJBLHEM UYaCTOTHHM paslelleHueM,
PaCHIMPEeHHEM CIeKTP, CIHeKTP CKaAauKooOpas3HOM IepeCTPOMKM YaCTOTH,
u Ip.

[236] B  pasiImMuHBX BapmMaHTax OCYIIECTRJIEHUS, Ha3eMHEIM
npuemHuk 500 BzaMMomeMcTByeT C yceTpodcTBoM 100 CKBaXMHHOM
TeJIeMe TPpUn OJIs perucTpalumn " OeKOOUPOBaHUA OAaHHBX,
3aKOIMPOBAHHEIX Ha TeJleMeTpUMUeCcKOoM CcUuIHajle, ¢ OMTOBOM CKOPOCTLI,
10 MeHbllelr Mepe, 1 ©uT B CcekyHOy (6mur/c), 2 our/c, 3, our/c, 4
our/c, 5 6wur/c, 6 ©Owr/c, 7, ©Oour/c, 8, ©o6ur/c, 9, our/c, 10
éur/c, 1bbps, 20, ©our/c, 25 o6ur/c, 30 our/c, 35 ©6ur/c, 40
our/c, 45 6ur/c, 50, owur/c, 60 our/c, 70, our/c, 80, o6ur/c, 90,
ouT/c, 100 ©ur/c wiu OoJjiee. Hamnpumep, COTJIaCHO BapMaHTaM
OCVyIeCcTBJIEHUS, e YCTPOMCTBO 100 CKBaXMHHOM TeJiIeMe TPUn

lepellaeT C BHICOKOM BEHXOIOHOM MOMHOCTEBK (HanpuMmep, 1 kBT, 2 BT
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i ©GoJiee) U/WIY WMPOKOM TIIOJIOCOM Iepelauy, HaBeMHBM [IPUEeMHUK
500 (HanpuMep, OeMOHCTPUPYIINMY  BHEHCOKOIIPOM3BOOUTEJILHEE  CXEMH
perucTpauusa OIMCAaHHOT'O 3IOechk Tulla) MOXeT obeclneurMBaTb OUTOBYIO
CKOPOCTL Ilepemaum OoJsiee 100 ©OuT/C, HaopuMep, HECKOJBLKO COTeH
our/c uau 1 x6ur/c wiau 0OoJiee, HaIpuUMep, B IMalasoHe OT 1 6uT/cC
no 10 xbur/c uay JoBoM eTo HoIaaMarasoHe.

[237] B HEeKOTOPHX BapMaHTax OCYIEeCTBJeHUsa, OpueMHuk 500
BHIIIOJIHEH C BO3MOXHOCTLIO IIpMeMa IaHHEX OoT YycTpowcTtBa 100
CKBaXMHHOM TeJIeMeTpPMM I10 HeCKOJILKMM KaHajlaM IIepemauy, HalpuMep,
10 MeHblleV Mepe, OBYM, TpeM, UYeTHpeM, II8Tu, OecsaTu, OBanllaTi,
TPUOLaTH, COpOKa, OaTunecaTuy wuaM  ©OoJiee  KaHajlaM Iepeladun
(HanpuMep, B @»OuanazoHe orT 1 znmo 1000 kaHayioB WM JKOOOM €TI0
nonnuarasoHe, HallpMMep, OT 2 Oo 5 kaHajioB, OoT 2 mo 10 kaHaJOB,
or 3 mo 5 kaHajJioB, oT 3 pmo 10 kxaHaJoB, oT 3 mo 20 kaHaJoB, OoT 5
no 10 kaHaJioB MM oT 5 mo 20 kaHaJoB). Hamopumep, KaxXIby KaHaJ
MOXEeT COOTBETCTBOBATL BHIIEONMCAHHOM II0JIOCE YacTOT. B pPa3JIMUHHX
BapMaHTax OCYHMeCTBJIEHUSA, MOXET MCIOJb30BaThkCAa Jiwbad IOIpUuIonHas
MHOTOKaHaJlbHasd WM MyJBTHUIIJIEKCHAsA CXeMa Ilepeladur, BKJKOUasd,
HalpuMep, MyJIb TUILJIEKCUPOBaHKE C OPTOT'OHAJIbHEM YaCTOTHHM
paslejieHnEM, MyJIb TUILJIEKCUPOBaHKE C YaCTOTHEIM  paslelJleHUEM,
My JIb TUILJIEKCUPOBaHME C BpEeMeHHEM paslejieHnEM,
MyJIb TUILJIEKCUPOBAaHME C KOLOOBEM pasfejleHMeM, M MX KOMOMHAalUM.

[238] B HEKOTOPEIX BapmMaHTax ocylecTBJIEHUS, Ha3eMHBN
[IPMEMHUK 500 u YCTPOMCTRO 100 CKBaXVHHOM TeJIeMe TPUN
B3aUMOIECTBYIOT oJs oBecrnieueHn s KaHaJla nepeiaun IOaHHHX,
HaIlpuMep, c OTIMCaHHBEMM 30echb XapaKTepUCTHUKaMA
IPOMBBOOAUTEJILHOCTHM, KOI'Da CKBaXMHHOE YCTPOMCTBO OM TeJjeMeTpuu
nepenaer c¢ 1mayobwmH po 100 m, 500 M, 1 kM, 2 KM, 3 kM, 4 kM, 5
kM, 10 kM, 15 kM, wuam ©OoJiee, HaAIPMMEpP, B IOManaz33oHe oT okoJo 0
no 50 kM miam JoOOM ero nonauMalnasoHe HanpuMep, oT 0 mo 1 kM, OT
O mo 5 kM, or O mo 10 kM m oT 0O mo 15 kM) .

[239] B HEKOTOPEIX BapmMaHTax oCymecTBJIEHUS, Ha3eMHBN
npueMHuk 500 MOXeT PerMCTPUPOBATE M IOeKOIMPOBAaTh CJabeli CHUTHAJ,
naxe npu HaJIU4uun 3HAUUTEJBEHOTO myMa (HanpuMep, TUIIOB
2JIEKTPOMATHUTHOM IIOMexM, OQ(opMMpYeMOoM B XxXole OYpeHMsS CKBaXWHH) .

OTHOIIeHMe MOIHOCTHM CHMI'HalJla K MOWHOCTM WyMa SNTp MOXHO BBUMCIIATH
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Kakr:

P,
SNT, =10log (ﬂ)

[240] Hse

[241] 1voe Psignal — MOWHOCTBL CHITHajla Ha IOeTeKTope, U Puoise
MOIIHOCTL WIyMa Ha »OeTeKTope. AHAJOIMYHO OTHOUWEHVE aMILJINTY OB
CHUTHaJla K aMIimmMTyne myMa SNTa MOXHO BHUMCIIATE Kak

A

SNT, =10log,,(—==)

A
noiss |

TIe Asignal — aMILIMTyIa BeJIMUMHE, CBA3aHHOM C CUTHAJIOM
(HanmpyMep, TOKa WJIM HalpSXKeHMS aHTeHHOTO CHuI'HaJa), W Ancise
AMIINTYIIa COOTBETCTBYNIEV BeJMUMHE [JIS IyMa (HaopuMmep, MmyMa
TOKa WM WIyMa HalpsSXKeHMVA) . B pasjIMuHEX BapuaHTax OCYIeCTBJIEHUA
HaseMHHM [OPpMEeMHUMK MOXeT HaleXHO peTrucTpMpOBaThH CHUTHAJ, »Jaxe
xkorma SNTp m/mim SNTax Meubme okoJjio 0 gB, -10 mB, -20 noB, -30 1B,
-40 noB, -50 mB, -60 pB, -70 n§b, -80 ngb, -90 goB, -100 gb, -120
nb, -130 mB, -140 nob, -150 §ob, -160 p§B, -180 nB, -190 nB, -200
0B, WM MeHee Halpumep, B Ouanasz3oHe oT 0 mB nmo -200 noB wiwm
JIboM ee rnonnmanasoHe, HallpuMep, oT 0 nB mo -100 B wmmm or 0 mB
no -120 noB.

[242] B pa3JIMUHHIX EBapMaHTax OCYIEeCTRJIeHMs, mneTekTop 505
MOXeT OEMOHCTPUPORBATH BBICOKUM YPOBEHD UyBCTBUTEJILHOCTH.
HanpuMep, B HEKOTOPHX BapMaHTax OCYIEeCTBJeHMa neTekTop 505
MOXeT OHTBH IOOCTATOYHO UYBCTBUTEJEH IJA pPerucTpaluuu  ToKa
AHTEeHHOTO CMTHaJla C aMimMTynou 10 A uiau MeHee, 1 A MM MeHee,
0,1 A mim MeHee, 0,01 A miM MeHee, 1 MA WiIM MeHee, 0,1 MA WIHu
MeHee, 0,01 MA MIM MeHee, 1 MKA MIM MeHee, 0,1 MKA WJIM MeHee,
0,01 MxA manm MeHee, 1 HA uIu MeHee, 0,1 HA mau meHee, 0,01 HA
WM MeHee WM 1 KA WM MeHee, HallpUMep, B IOMalnas3oHe oOT 1 KA
no 10 A wim JjoboM eTro mnomauMalnasoHe, HalpuMmep, oT 1 nkA mo 1 HA,
or 1 HA go 1 MxA, or 1 MxkA mo 1 MA, or 1 MA mo 1 A. Toxk
AHTEHHOTI'O CHUI'Hajla MOXeT OCLUWJIJIMPOBATE WM MHade WM3MEHATHLCH CO
BpeMeHeM (HalpyMMep, B BUIE OCTPHX MMIYJECOB). B TIODOOHEX
Cllydasax BHIIEYIIOMSAHY TEE YPOBHU UYyBCTBUTEJIBHOCTU MOXHO

pealZimsoBaThb IJIA JIEOOOTO IMNPMIrogHoOI'O IlapaMeTpa, YKa3sHBaKmeIro
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aMIUIMTYy TOKa HalpMuMep I[IMKOBYKR aMIUIMTYIOy, CPeIOHKKn 10 BpPEMeHU
aMILINTY Y , CUHYCOMIOAJIEHYK  aMIJIMTYOY WIKM OPpYITYED  [IOOXOIAIYI
BeJIMUMHY) .

[243] B HeKOTOPHX BapMaHTax OCYyWeCTBJIeHUA neTekTop 505
MOXeT OBTb ITOCTATOUHO UYBCTBUTEJIEH IJI PeTrucTpaluM HallpaXeHUS
AaHTEeHHOTO CUTHaJla ¢ aMmimuTynor 10 B miam MeHee, 1 B wmiam MeHee,
0,1 B mim meHee, 0,01 B mium mMeHee, 1 MB miam MeHee, 0,1 MB wmiamu
MeHee, 0,01 MB mam MeHee, 1 MKB miam MeHee, 0,1 MKB MIM MeHee,
0,01 MxB maum MeHee, 1 HB wmau MeHee, 0,1 HB wmiam meHee, 0,01 HB
Wi MeHee, miaM 1 OKB MM MeHee, HalpMMep, B IManas3oHe oOT 1 kB
no 10 B miam JjmoboM ero momaMalasoHe, HalpuMep, oT 1 nkB pmo 1 HB,
or 1 BB mo 1 mxB, or 1 MxB mo 1 MB, or 1 MB mo 1 B. HanpsaxeHue

aHTEeHHOI'O CHI'HaJla MOXeT OCHVMJIJIMPOBATE WMJIM IMHade WMSMEeHATBECA CO

BpeMeHeM (Hanpmmep, B BUIOe OCTPEIX MMHyﬂbCOB). B OO OOHEIX
cJIydadax BHIIEYIIOMAHY TEIE YPOBHM UYBCTBUTEJIBEHOCTNM MOXHO
pealJimsoBaThb IJIA JIIOOOTO IIPMI'OOHOI'O IlapaMeTpa, YKasEHBaKmeIro

aMIUIMTYNy HalpsSXKeHMS HalpyUMep OMKOBYKR aMIUIMTYyIdy, CPeIHKK II0
BpEeMeHU aMILINTY oY, CUHYCOMIAJIbEHYIO aMILJINTY oY ZN)Z8 OpyTyn
IIOOXOOANYK BeJIMUMHY) .

[244] B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHMA HeTekTop 505
MOXeT OHTbE JOCTaTOUHO UYyBCTBUTEJIEH IJIA pPermMcTpaluy MOIHOCTU
AHTEHHOTO CHMI'HaJla ¢ aMimTynoi 10 BT mim MeHee, 1 BT MJIM MeHee,
0,1 BTt mym mMeHee, 0,01 BT mjam MeHee, 1 MBT mam MeHee, 0,1 MBT
uim MeHee, 0,01 MBT mim MeHee, 1 MKBT mim MeHee, 0,1 MKBT wmiamu
MeHee, 0,01 MxBT mim MeHee, 1 HBT mam MeHee, 0,1 HBT MJIM MeHee,
0,01 HBT miam MeHee mau 1 OKBT MM MeHee, HaIpuMep, B IMalas30He
or 1 nkBr mo 10 BT wmam JgoboM eroc nomararasoHe, HalpuMmep, oT 1
nkBr go 1 HBT, or 1 HBT mo 1 MxBT, or 1 MxkBT mo 1 MBT, oT 1 MBT
no 1 BT. MOmMHOCTB AaHTEHHOT'O CHUI'HaJla MOXeT OCUWJIJIIMPOBAaTH WM
MHade VN3MEHATLCH co BpEeMeHEeM (HanpuMep, B BUIOE OCTPHIX
VIMIIYJIECOB) . B IIOOOOHHX cJydyasax BEINEYIIOMAHY TEIE YPOBHU
UYBCTBUTEJILHOCTM  MOXHO peann30BaTh ojsga  Joboro IPUTOOHOTO
napaMeTpa, VYKas3HBaKIEI'o aMIUIMTYOy MOIHOCTM HallpyUMepP I[IMKOBYK
aMILINTY Y , CpeOHI© 1o BpeMeHU aMILINTY Y, CUHYCOUIAJIbEHYIO
AaMIUIUTY DY WY OPpYTI'YyHR HOOXOOANYIR BeJIMUUHY) .

[245] B pa3JIMUHEX BapMaHTax OCYWEeCTBJIeHUda, OeTeKTop 505
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BHIIIOJIHEH C BO3MOXHOCTBLID PerMcTpallMM CUTHAJIOB C BHIIEYIIOMSAHY THMMU
YPOBHAMM UYBCTBUTEJBLHOCTU IaxXe IIPpM HaJIWUUKM 3HAUMTEJBLHOTO IIyMa,
HalpVMep, XapaKTepu3yKIUXCS BHIMEeyKa3aHHBEMM OTHOMEHUAIMUM CHUIHAaJI-
myM SNTp m/mian SNTa.

[246] B pa3jiMUHEIX BapMaHTax OCyMeCTBJIeHUsa, OeTekTop 505
MOXET PeIuCTPUPOBAaThH CUIHAJ, HalpMMep, TOK AaHTeHHOTO CHuI'HaJa
WM HalpsKeHMe aHTeHHOT'O CcUI'Hajla, B IMPOKOM IOMalasoHe YacToT. B
HEeKOTOPHIX BapMaHTax oOCymeCTBJIEHUT, IeTeKTOop BHITIOJIHEH C
BOBMOXHOCTBIO PeruMcTpaluy Toka aHTeHHOTO CHUIHAaJla WM HalpSIXeHUS
AaHTEeHHOT'O CHMI'HajJla Ha 4YacToTax B IManas3oHe oT okoJjyio 0,5 I'i mo
okoJio 100 T'u wmam JmoboM ero HomOoMala3oH, HaopuMmep, oT okojo 0,5
I'i mo okoJjio 50 I'my, oT okoJo 0,5 I' mo okoJgo 30 I, oT okojio 1
't mo oxkoJio 100 I, oT okojio 1 I'u mo okoJio 50 I, oT okojo 1 I'm
oo okoJio 30 T1, oT okoJio 5 I'l mo okoJjio 100 T, oT okoJjio 5 T'lu »o
okojsijo 50 T, or okojo 5 T'nu po okoyo 30 Thn. B  HeKOTOPHX
BapuaHTax oOCyleCcTBJIeHUS, (HanpuMep, IOpM OTHOCUTEJILHO HUM3KOM
BHICOKOUACTOTHOM 3aTyXaHUM CUTHaJa uYepes 3eMIio WIM OpY HaJluduuU
OUeHb BHCOKOM BHXOIOHOM MOMHOCTM Ha YCTPOMCTBE CKBaXMHHOMU
TeJleMeTpuM) neTekTop 505 MOxXeT OHTBH BHIIOJHEH C BO3MOXHOCTHIO
perucTpaluM CUTHAJIOB HOaxe Ha 0oJiee BHCOKMX dYacToTax, HalpUMep,
Bojee 100 I, 200 I't, 300 T, 400 Tu, 500 Tu, 1 xI'u mam OGoJiee.

[247] B pa3jiMUHEIX BapMaHTax OCyMeCTBJIeHMa, nOeTekTop 505
MOXEeT WUMeTh OOJIbMYID IIOJIOCY PpelrcTpaluM. B HEeKOTOPHX BapMaHTax
OCYMEeCTRBJIEHMS HOeTeKTOP BHIIOJHEH C BO3MOXHOCTBIO pPeIlucTpalul
curHajia, HaopuMep, TOKa AaHTeHHOTO CUTHaJa WJIXM HalpsSKeHUT
AHTEeHHOT'O CMTHAaJa, C II0JOCOM perucTpaluy okoJjio 5 T'n mam ©BoJee,
okoJio 10 T'n wmam ©HoJjee, okoJio 30 T'u miam 6BoJjee, okoJio 50 T'n wmiam
Bojiee, okoJo 100 T'u wmiam ©OoJee, HaIPUMEP, B »OManas33oHe oT 1 @Oo
1000 T'u mam JoboM ero HnogaMalia3oHe.

[248] B psanme ciydaeB, OKpPYXeHMe Ha3eMHOT'O IIPUMEeMHUKa MOXET

BKJIOUATE B Cebda OOJBIIOe KOJUUECTBO MCTOUHUKOR SJ'IeKTpOMaI‘HMTHOIZ

IIOMeXU . HaanMep 7 IIPVMMEeHNMTEJIEHO K GypeHMIO CKBAaXMHEI, MOXHO
OXMIOaThb IIPMCYyTCTBUA PasJIMUYHEX SJIEKTPMUECKUX I'eHepaTOopoB,
SJ'IeKTpO,JIBMPaTeJIeﬁ (Hanpmmep, IIPMBOOHOTI'O IBMI'aTeJlAd 6ypOBOI‘O

MHCprMeHTa) 7 MHOT'OUMCJIEHHEIX kabejyen n OIPYITMX IMIPOBOOAINMX

ODOBEKTOR, KOTOPEHE MOT'YT HeCTHU IIapa3MTHEBEIEe TOKUN, nu T.0. ODHUM
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OOBUHEIM TMIIOM IIOMexXM MABJigeTcda ©GOH cCceTu IIepeMeHHOI'O TOoKa Ha
OCHOBHOM UYacCTOTe CeTHM BJeKTpoCHabXeHMusa (Hanpumep, 50 T'u mam 60
T'u) wm ero rapMOHUMKM. [OpyI'MM OOBHUHEM TMHIIOM I[IOMeXU ABJIAETCH
BJIEKTPOMATHMTHAaA HaBOOKa OT I[IPMBOOHOTO IOBMTATeNa OYypOBOTO
MHCTPYMEHTSA, yacToTa KOTOPOM MOXeT CcoBIazgaTbk C  dYJacTOToM
BpalleHud IIpu OypeHuM (Hanopumep, 1 'l IOpu 4YacTOTe BpalleHUA [IpU
OypeHun 60 0BOPOTOR B MUHYTY ) W ee TapMOHUKAMMA .
IONIOJIHUTEJIEHO, OKPYXEHMEe MOXEeT 3aTPYOHATH oOOeclleueHUS HaOeXHOIO
3a3eMJIEHMSI Ha3eMHOT'O IpPpHMEeMHUKa, YCUIMBAaSA I[IOMEXY BHIIEYIIOMSAHY THIX
TUIIOB I[IOCPeICTBOM HaBOIOKM C KOHTypa 3a3eMleHMsa UM oO0yCllaBJIMBasd
cuHOasHEN IyM B CXeMe peTlucTpallu.

[249] B o2TOoM CBA3M, HaszeMHbBM OpuemHuk 500 M, B YacTHOCTH,
DeTexkTop 505 MOXeT peallM30BaThH pa3JIMUHBEE OIIMCAHHEE 3OeCh MEeTOIE
CHIVDKEHMSA WM YCTPaHeHMSd HeXeJlaTeJIbHEX WMyMa UM IIOMeXMU.

[250] Hanpumep, B HEKOTOPHX BapMaHTax OCYeCTBJIeHUHI,
HaszeMHBM OpueMHUMK 500 MOXeT ¥MMeThH W30OJIMPOBAHHOEe 3as3eMJIeHUe.
VsoMpoBaHHOE 3a3eMileHMe MOXeT ofeclleuMpBaTh 3aMblKaHMe uepes
3eMJI0, I[IO3BOJIAKIEe CHUM3UTL WM, I[IO CYIEeCTBY, YCTPaAHUTH MIyM.
VzomMpoBaHHOE 3a3eMJleHre MOXeT OHTb OTIOeJIBHEM OT allllapaTyphH
3aMEIKaHMIO depes 3eMI OpMeMHMKa 500, Dme anmnapaTypa 3a3eMIeHUd
BKJIOUaEeT B CceB4d, HaIpMMep, MeTaJjiMdeckue OO0OJIOUKM M IIp.,
KOTOPHE cCoIepXaT NIPOBOJIOKY M OOJIKHBE 3a3eMIATHCA IJIA ODeCIleUeHUA
fe30MaCHOT'O BO3BPATHOTO IIYTH B CJydae TOKOB IIOBPEXIEHMI.

[251] B HEKOTOPEX BapMaHTax OCYHNEeCTBJIEHMSI, WM30JMPOBaHHOE
3a3eMJIeHne obecreuneaeT M3O0JIMPOBAHHEM, OTHeJIbHHM Iy Thb
3a3eMJIeHrss OT ©0a30BOI'O 3a3eMeHusda B OpueMHMKe 500 M MOXeT
[IOMOT'aTh YCTpaHAaTh [IOTeHUMAaJ C KOHTypPa 3a3eMJIEHNUA .
VsomMpoBaHHOE 3a3eMJIeHMe MOXeT OBHTH M30JUPOBAHHEM WM  OTIOEJIbHEM
Ha BCeM IIpOTAXeHUM OT HIpueMHMKa 500 K MCTOYHUKY [IMUTaHMA. B
HEeKOTOPHX BapMaHTax OCYWEeCTBJIeHMs, WMCTOUHUK IIMTaHUIg MOXeT OHTH
CrnelMaJIbHEM MCTOUHMKOM IMMUTAaHMA, KOTOPHM HOoHaeT NOUTaHMe TOJIbBKO
Ha HaszeMHHM OpreMHUK 500 M He MNOIOKJKNUEHHHM K IPyTOM alnapaType,
Hallp¥Mep, I[IPMBOOHOMY OBMUI'ATeJ0 OYypOBOI'O MHCTPyMeHTa. Hamnpuwmep,
B HEeKOTOPHX BapMaHTax OCYIleCTBJIEHWS, CrelMaJIbHEM  MCTOYHUK
OMTaHMa MOXeT BKJIOUYATL B ceba OaTapel, CIHelMaJlbHBEIL TeHepaTop

Vi ClieliMaJIbHYIO JIMHMIO CeTU SHGKTpOCHaGXQeHMH IIepeMeHHOT'O TOKa.
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[252] B HeKOTOPHX BapMaHTax OoOCYyImeCcTBJeHMsa, ClelMaJbHBN
VCTOUHMK IIMTAHMS MOXEeT BRJIOUATL B cedsg MaJIOmyMSmulM, JIMHEeMHHM,
M30JIMPOBAHHLY MCTOUHMK I[IMTaHMUA C TIIpeobpa3oBaTesleM IIepeMeHHOTO
TOKa B IIOCTOSHHEM TOK. B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHUSd,

MCTOUHMK I[IMTaHMA MOXeT OoO0ecleuMBaTh LHMpOKI/IIZ IVallasOH BEIXOIOHEIX

HalpSXeHUH, HallpUMep, 124 B. B HEKOTOPEIX BapMaHTax

oCymeCTBJIEHUA, BEIXOIHOM CHIT'HaJl VMCTOUYHMKAa IIMTaHMAa MOXeT

PETYNIMPOBATECSA B CTOPOHY CHWXeHUS HalpsaKeHUs (HaopuMep, =*16,5
B) IJI8 OONOJIHUTEJIBHOTO CHIWKEHMSA MyMa .

[253] B HeKOTOPHX BapMaHTax OCYIeCTBJIeHUSI, MaJIOUlyMsIImni
VMCTOUHMK IUTaHug, HalpuMep, HelIPepHBHEM MCTOUHMK OUTaHUI C
[IOJIHEIM npeodbpasoBaHUeM AC-DC-AC, c M30JIALMeEN, MOXeT
VICIIOJIE30BATECH oJs oBecrnieueHn s NIUTaHUS BCEM anrapaTyps
(HanmpyMep, KOMIBIOTEPOBR, IMCILJIEEB, OCUWJLIIOTPad®OB, aHaJIM3aTOPOB WU
T.I.), HNOOKJIIUYEHHEIX K OeTekTopy 505.

[254] Kak OoJjyiee NOIOPOOHO OIMCAHO HMXe, Ha3eMHHM IPMeMHUK
500 mMoxeT BKJIOUATE B ceb0da OOUH MM 0OoJiee QMJIIBTPOB, BHIIOJIHEHHHX
C BOBMOXHOCTBK oOcCJlabJieHUMd WIM YCTpaHeHMsa IyMa, HalpuMmMep, OT
2JIEKTPOMATHMTHOM TIIOMexXM. B HEeKOTOPHX BapMaHTax OCYNeCTBJIEHUA
OUIILTP MOXEeT BKJIOUATL B CcebA CYIepKOHIeHCcaTop. CYyNepKOHIOEeHCaTOop
MOXeT npencTaBJIATh cobon, HalpuMep, BEICOKOUACTOTHHIM
CYIepKOHIOeHCaTOop, MUMemMUM uYacToTy cpesa 0doJjiee okojo 10 T, 20
I'm, 30 ITm, 30 TIwu, 40, Twu, 50 Tu, wuiam O6oJjiee, HaIpuUMep, B
oranazoHe or 10 Tn gmo 100 T'u wmim JoboM ero nojgamMamna3oHe. B
HEKOTOPEIX BapMaHTax OCYIIEeCTBJIEHU A BHICOKOUACTO THHIMA
CYIIEPKOHIOEHCAaTOP MOXeT OTHOCUTBLCS K THUIIY, OIMCAHHOMY, HalpMUMep,
B IpeIBapMUTeJIbHOM IaTeHTHOW 3adpke CIMA 61/919,692 nomanuHom 20
nexkabpsa 2013 1., comepXaHVe KaXIoW M3 KOTOPHEX IOJHOCTHIO
BKJIOUEHO B JIaHHOE OIMCaHMe B IOpAIKe CCHJIKM. Kak ©Oojiee monpoOHO
OTIMCaHO  HWXe, ouneTP MOXeT OBTH xXOpomo  cBaJlaHCUPOBAaHHEM
ouddbepeHIIMallbHEM OMIIE TPOM c BHICOKOM CTEINEHB rmonaBJIeHU A
CMH)a3HOT'O IIyMa.

[255] B obmem cJiayuae, nerekTop 505 HazemHOTOo npueMHuka 500
MOXeT VCIIOJIE30BaThE cxemy nubdepeHIMaIbHOM perucTpauun,

HallpVrMep, OJIA CHVMIXEHNA MJIin YCTPaHeHNMA CMHpa3HOTO mmyMma .
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HanpuMmep, 1neTekTop 505 MoOXeT TNIPMHMMATL CHUMMETPUUHBI BXOIOHOM
CUTHaJl OT aHTeHHH 501, ¥ perucTpupoBaThk mubdepeHLMaTIbLHYIO
BeJIMUMHY (HaopMUMep, pasHOCTb MeXOy BXOIOHEMM TOKaMM OT KaXIoTO
n3 sJiekTpomor 503a m  503b wmaM  pas3HOCTE MeXOy  BXOIHEIMU
HaIpSXeHMAMM OT KaxXIoro M3 2JiekTpomok 503a m 503b).

[256] B HeKOTOPHX BapMaHTaxX OCYMEeCTBJIEHMS, BXOOHOM CUITHAJ
MOXeT OHITEL OUITOJIAPHEM CUTHAJIOM. B HEeKOTOPHIX BapMaHTax
ocymecTBJIeHUsa, peTekTop 505 MoxeT BKIKUYATE B Cceb®d OOMH WK

BoJsiee mubdbepeHUMATILHEX YCUJIUTEJIEN .

[257] B HEKOTOPEIX BapmMaHTax OoCVyIeCcTBJIEHUS,
nrubdepeHIMaIIbHEM YCUIIUTEJIb MOXeT MCIIOJIL30BAThH HECKOJIBKO
oTlepalMOHHBIX YCUIINTeJIen KaxOnn n3 KOTOPBIX uMeeT
nrubdepeHIMaIbHEN BXOI u HeCcHMMe TPUUHEM BEIXOII (HampumMmep,

CllapeHHbe MHBEPTUPRYRNUM YCUINTEJE UM HEeMHBEePTUPYIIMUM YCUJIUTEJb) .
B HeKOTOpPHX BapMaHTax OCYIeCTBJIEHMSA, HECKOJIEKO OllepallMOHHBIX
YCUINTEeJIe MOXHO peaJlM30BaTb B eIMHOM MOHOJIMTHOM KOpIyce,
HaopuMep, IJS YMeHbIeHMS KOJMUeCTBa BHENHMX COeOMHEeHMM, KOTOpPHEe
MOTYT HABOOUTHL SBJIIEKTPOMATHUTHYI [IOMEXY.

[258] B HEKOTOPLIX BapmuaHTax OCVYIIeCTBJIEHUS,
InbbepeHUIMAJbHEN YCUIMTEJE MOXET MCIOJB30BaAThH OIHO WM 0OoJiee
IIOJIHOCTBhI IMbdepeHIMaJIbHEX  YCUMJIMTEJNLHEX  YCTPOMCTEB, VIMEIOIMX
nubbepeHUIMANbHEM BXOO U OIubbepeHUMaJIbHBM BHXOI. B HEKOTOPHX
BapMaHTax OCyleCTBJIEHUSL, HEeKOTOPEE MM BCe U3  IIOJHOCTBI
nnbdepeHIMAJIbHEX YCUJIMTEJLHEX YCTPOMCTE MOXHO peaJlM30BaTh B
eOMHOM MOHOJIMTHOM KOPIIyCce, HalpuMep, IJSI YMEHBIIeHUSI KOJIMUYeCTBa
BHEMHKX COeIMHEeHM M, KOTOPHEe MOTYT HABOOUTL SJEKTPOMAaTHUTHYIO
IoMexy .

[259] B HEKOTOPEIX BapmMaHTax OCVYIeCTBJIEHUA,
nbdepeHIMANLHEN  YCUIMTEJIL MOXEeT MNIPedlouTHUTeJIbHO  YCUJIMBATDL
nnbdepeHIMAJILHEIM  CUTHAJ, B TO Xe BpeMA, ocnabndasa  mwyM B
cuHdpaszHoM myMe. Hanpumep, IudbdbepeHUIMANILHEN VCUIUTEJIL MOXeT
VMeTh KO2QPMLUMeHT IMoIaBJIeHMS CcUHpazHoTo myMa (CMRR) 3amaHHBEMN
Kak

Az

CMRR= 10log,,(—*)

A

COMMeR 7
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Toe Agiff — KOBOOUMUMEeHT YyCUIIeHMAa OuddpepeHLMalIbHOTO CHUTHAala
YCUIUTENA, "  Acommon — KOBOIUIMEeHT YCUIIEHMA CHHOA3HOTO IIyMa
YCUJIUTETIA . B HEKOTOPLIX BapmMaHTax OCYIIECTRBJIEHUSA,

onbdepeHUIMAJbHEN YCUINTEJE MoXeT uMMeTs CMRR ©ojiee 10 mB, 20 #»E,
30bB, 40 goB, 50 gB, 60 »ob, 70 mB, 80 nmB, 90 ngB, 100 mB, 120 @B,
130 mbB, 140 gB, 150 »gb, 160 @mB, 180 nb, 190 »nB, 200 nB, wu
BoJjiee Hamnpumep, B uamnaszoHe oT 10 pgB mo 200 mgB wmiam JodoM eTo
nonnuarnasoHe. B HEeKOTOPHX BapuaHTax OCYIECTRJIEHUS, YCUJIUTEIb
MOXeT HOEeMOHCTPMPOBATL BHIMEYNOMAHYTHM CMRR B DMPOKOM IMalla30He
JacToT, HanpmuMmep, oT 0 I't (nmocTosgHHOTO Toka) mo 100 T, 500 TIw,
1 xI'u mim BoJiee.

[260] Ha our. 10 rnokKasaH WJLJIIOC TP a TV BHEM BapMaHT
ocymecTBJeHMa pmeTekTopa 505. JerexkTtop 505 Briawuaer B cebd
openycuanTens 601, BXOO KOTOPOTO IIOIKJIKNUEH K IIPMEMHOM aHTeHHe
501. B HEKOTOPHX BapMaHTax OCYMEeCTRJIEHMS, MNepBUUHHNM oUILTP 602
IIOOKJIUEH K BHXONY NpenycuymTessa 601 ¥ BHIIOJIHEH C BO3MOXHOCTEIO
buIbTpauumM OpelBapUTeJIEHO YCHUIJIIEHHOT'O CHUIHajla OT IIpelyCUIINTeJId
601, Kak I[IOOpOBHO  ONMCAaHO  HUXE. B HeKOTOpHX BapMaHTax
OCYIEeCTBJIEHUA, HeoOA3aTeJIbHEM NpeOBapUTeJIbHEY OuiIsTp 604 MOXeT
pacrnojilaraTeCca OO npenycuiamuresa 601, HaopuMep, OJ4 IIOMOIM B
IpenoTBpalleHN)Y HACHIEHUA NPeOYyCUIIUTENA.

[261] B HeKOTOpHX BapuaHTax OCYIeCTBJIEHNA, IePBUYHHM
yoeunmuTess 603 DOoOKJIoUeH K IIepBUUYHOMY OGUILTPY 602. IIepBUUHBEM
ycuamTeJib 603 BHIIOJIHEH C BO3MOXHOCTBI IOOIOJHUTEJIEHOTO YCUIJIEHUA
OMIBETPOBAHHOTO CUTHaJla OpedycuauTelnsa. KaxIOel M3 KOMIIOHEHTOB
neTexkTopa 505 OymeT 0OoJjiee HNOOPOOHO pPaCCMOTPEH HUXE.

[262] CiienyemT IIOHVMMATh, yTo B P a3JIMUHBIX BapMaHTax
OCYWeCTBJIEHNA, MOXET MCIIOJB30BaATHECA OOJIbIle WMJIM MeHblle KacKaIoB
YCUIIUTeJId WK  QuibTpa, Ipu  HeOoDXOOVMOCTW  IJIs  I[IPMMEHEeHWs
Bpy4YHy®. HalopuMep, B HEeKOTOPHX BapMaHTax OCYWeCTBJIEHUSA, IpU

VCIIOJIE3OBaHMM KOHTPOJIA HallpAXeHMA, IIpelyCUMIIMTEJIb 601 MoOxeT OHTH

MCKJIOUEH . Kpome TOTO, XOTHA TIIoKa3aH oIMH J»geTrekTop 505, B
HEeKOTOPHX BapMaHTax OCyWeCTBJIEHUI, MOXET MCIIOJIE30BaTHCH
HECKOJIbKO LOEeTEeKTOPOB 505 (HanpuMep, IIepBEM HOEeTeKTOop  IJA

perrMcTpalM Ha OCHOBe TOKa U BTOpOﬁ TJeTeRTOop IJIA perrMcTpallliM Ha

OCHOBe HallpSXeHUHd) .
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[263] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUS, I[I0 MeHblen
Mepe, OIMH M3 Ipenycunurens 601 wum nepBuyHOTO YycuauTesasas 603
aBJgeTCd IUbdbepeHUMalIbHEIM YCUIIMTEJIeEM. B HEeKOTOPHX BapuaHTax
OCYMEeCTBJIEHN A, NPEeOyCUJIUTENL ¥ I[IEePBUUHBM YCUJIUTEJb ABJATCH
oubddepeHLMallbHEMA YCUIIUTEeJIIMHA . B HEKOTOPEHIX BapraHTax
ocylecTRBJIEHUS, Korga OETEeKTOP 505 BRJIOUAET B cebsa
OOIOJIHUTEJIbHEE YCUIIMTEJM, HEeKOTOPHEe WMJIM BCe M3 OOINIOJIHUTEJIbHEX
yCuanuTeJey MOTyT OHTb IudbepeHUMAJIbEHEMA VCUIIUTEJISIMA .

[264] Ha o¢ur. 10B - 10D nokxasaHH WIJIOCTPATUBHEE BapMaHTH
OCYIECTBJIEHUA ouddbepeHIIMallbHEX YCUJInTeJIen HanopSXeHUd,
YIOpaBJISEMEIX TOKOM (HaAOpMMep, MNIPUIOOHHX OJS MCIOJB30BaAHUA B
KauecTBe InpenycuauTtess 601 [nOpu perucTpalMyM ToKa aHTeHHOTO
cuIrHalja, Kak OIIMCAaHOo HMXEe) . Ha dour. 11B-11D IIOKa3aHE
WILJTIOC TP A TUBHEE BapMaHTH OCyIeCTRBJIEHUS onddepeHIrallb HEX
YCUInTeJIey HalOpSXeHMa (HadpuMmep, OPUTOOHHX IJIS MCIOJL30BaHMA B
KauecTpe npenycuimrend 601 npm permucrpaluy HaIPSXEHUS aHTEeHHOTO
CUT'HajJla, Kak OIMCaHO HWXe, WIM -IOJS MWCIOJb30BaHMA B KaudeCTBe
[IEPBUUHOTO YCUIIMTEJIA B CXeMaxX KOHTPOJIS TOKa WMJIM HalpsSKeHWUS) .

[265] Kak YIIOMSAHY TO BEIIE, B Pa3JIMUHBIX BapMaHTax
OCYyIleCTBJIeHNHA, OeTeKTop 505 MoxeT OHTH BHIIOJJHEH C BO3MOXHOCTBIO
perucTpauuy TOKa aHTeHHOT'O CHuI'HaJla WM HalpsSKeHMS aHTeHHOT'O
CUTHajla. BoHOOp CXeME KOHTPOJIA MOXeT 3aBUCEeTh OT HEeCKOJBbKUX
baxkToOpPOB, HAIPUMEP, PEe3UCTMBHEX CBOMCTB HATPYy3KM IeTekTopa. B
OOLIUHEIX BapMaHTaxX OCYIeCTBJIeHUI, Pe3UCTUBHEHE CBOMCTBAa HATPY3KU
OyoyT ONpenesyIiTbCH, B OCHOBHOM, XapaKTepoM Cpel OTIeJISnlux
YCTPOMCTBO CKBAaXMHHOM TeJleMeTpUM OT Hal’eMHOTO IMIpMeMHMKa. OpyTron
baxkTop BKJOUaeT B cebsa, HaIpuMep, BXOOHOM MMIedaHC IeTeKTopa
505.

[266] B HEKOTOPHX BapMaHTax OCVYIIEeCTBJIEHNUI, npu
OTHOCUTEJIBHO BEICOKOM COTIPOTHUBJIIEHUN Harpy3KHu MOXeT
VICIIOJIE30BATECHA  KOHTPOJIB TOKa, M IOpUM  OTHOCUTEJIEHO  HU3KOM
COTIPOTHUBJIEHMY HaATPY3KM — KOHTPOJIE HalpSSXKEeHMUd.

[267] B OOBIUHEIX BapmMaHTax oCyieCcTBJIEHUS, Korma
VCIIOJIE3YEeTCH KOHTPOJIbE TOKa, IPUEMHUK BHIIOJJHEH C BO3MOXHOCTBK
VMMEeThL HM3KMM BXOIHOM MMIenaHC (Hanopumep, MeHee 50 OMm, 10 OmMm, 5

Om, 1 Om, 100 MOM, 10 ™MOM, 1 MOM, WMJIM MeHee) IIO BO3MOXHOCTHU
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HU3KUM WIyM, BHCOKOe IMNOHaRJIeHMe CHMHOABHOTO WmMyMa M BHCOKYHD 3allUTy
C OTI'paHMUeHMeM ToKa (HaopuMep, Lo 250 B). IIpMeMHMK MOXeT
BKJIOUATL B Cebsa BXOIOHOE DKPaHMPOBaHME, HaIPUMep, UWMJIMHIPUYECKUM
IPOBOOAMMM BDKPaH, OKPYXallMM OIMH MM 0o0Jiee BXOOHEIX [IPOBOIHUKOB
oT wJekTpomor 503), HallpUMep, [IPUKPEIJIEHHEX K  JIOKaJIbHOMY
3a3eMJIeHMI0. B HEKOTOPHX RapMaHTaxX OCYMeCTBJIeHMS, CHMHOaA3HEM IIyM
MOXHO BHIEJIATH M BO3BpallaTh Ha BO30YyOMTEeJIb SBKpaHa (HalpuMep, U
BO30yOUTEINS Ha OCHOBE OIlePalMOHHOTO YCUINUTEND) , KOTOPHIM
peryampyeT HallpsKeHUe SKpaHa 0JIs OOIIOJIHUTEJIEHOTO
myMOTIOmaBjieHUa . I[IpMeMHUK MOXeT HOeMOHCTPUPOBAThH 0Oybepu30BaHHLBMN
BHIXOOHOWM CUTHaJ C IOJIOCOBOM QUILTpallrel (HaopuMep, IJS yOaJleHUS
HM3KO- W/WMJIYM BHCOKOUYACTOTHOTO IIyMa) IO IOINOJHUTEJIbLHOM 00padoTku
curHala.

[268] CorjlacHO BapMaHTaM OCYIEeCTRBJIEHMA, T'Je MWCIOJb3YETCH
KOHTPOJIE TOKa, HOpedycuauTendt 601 MoOXeT MpPeOCTaBJIATE CoOoM
YCUIIUTEJIb HallpsSXeHu4d, yIIpaBJIsaeMe TOKOM (TIA), KOTOPHM
npeobpasyeT BXOOHOM TOK B BHXOIHOe HalpsXeHUe. B pasjMUHHX
BapMaHTax ocymecTBJIeHMs, TIA MOXeT BKJIOUATL B CcebOs ONepalMOHHHEMN
YCUIIUTEJIbE, MMEKMUM pPe3UuCTOop o0paTHOM CBA3M MeXIOy  BHXOIOM
OIIEPalMOHHOTO YCUJIMUTEJA WM MWHBEPTUPYKRIVM BXOOOM OIEpPalMOHHOTO
YCUIIUTeJIA, HalpuMep, Kak I[okaszaHo Ha o¢ur. 11A. B HEeKOTOPEHX
BapMaHTax ocylmecTBJeHMd, TIA TakKXe MOXeT BKJKOUYATL B cel4d
KOHIOeHCaTop obpaTHOM CcBA3U, CoenVHEeHHHM rnapaJujieJib Ho c
pesucTopoM OoOpaTHOM CBAB3M IOJA yHOpaBJIeHUMA YCTOMUMBOCTBI U
[IOJIOCOM YCUJIMTEeJIS (HalpuMmep, Kak IIoKa3aHo Ha ¢mur. 11B-11D).

[269] B HEKOTOPHX BapMaHTax OCYIleCTBJIeHUs, HalpuMmep, TIA
MOXeT TIMpPenCcTaBJIATE cobor 1ubdepeHUMaNIbHEM YCUIUTEJb, KOTOPHMN
npeobpasyeT mudbdbepeHLMaJ] BXOOHOTO TOKa B BHXOIOHOE HalpIXeHUE
(HanmprMep, KakK I[IOoKa3aHo Ha our. 11B) miam ouddepeHLMall BHXOIHOTO
HamnpsaxeHMsa (Kak Ioka3aHo Ha o¢ur. 11C m 11D).

[270] Hampumep, Ha our. 11B noxaszsaH oudbdbepeHumanbHbl TIA,
KOTOPEM MUCIOJIB3YEeT IHOBa OIepPalMOHHEIX YCUIJIUTEJIA (KaXOEM U3
KOTOPHX oB0O3HaueH VEB), KaXOBI nus KOTOPHX nuMeeT
nddepeHUIMANBHEM BXOO ¥ OINMHAPHHY BHXOI. KaXOell OIepalMOHHEMN

YCUIIMTEJIb IIPMHVIMaeT COOTBeTCTByIOH_U/Iﬁ BXOOHOM TOK Tint ™ Tin-
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(HanpuMep, C »JgekTponoe 503a m 503b, CoOTBeTCTBEHHO) Ha CBOEM
VMHBEPTUPYKIIEM Bxone. HeMHBepTHpyRIMM BXOI 000MX OIepallMOHHBEIX
YCUIIUTeJIeN NonOepXnUBaeTCA npu obmeM HallpSAXEeHUN . Kaxnem
OIlepallMOHHEM YCUIINTEJIb MeeT pesucTop obpaTHOM CBA3MU,
IIOOKJIOUEHHEY MexXIy €TI0 BHXOIOM M €TI0 MHBEPTUPYIMUM BXOIOM.
PasHOCTL IOTeHLUMAaJIOB Vo, MeXIy BHXODAMM OIIePalMOHHHEX YCUIIUTeJIen
OymeT NpOolOopLMOHAaJIbHa Pas3HOCTM MeXIOy BXOIOHEMM ToKaMM, OJjaromapsd
ueMy,

Vo=RAdiff (Iin+—Iin-),

Toe Agiff — KODOOUUMEHT YyCUIIeHMAa OUbdbepeHIMalIbHOTO CHuI'Hala
TIA. KoHTyp 0OpaTHOM CBA3M OJA KaXOOTO OIepallMOHHOTO YCUJIUTEJIS
BKJIDUaeT B cebsa KOHIeHcaTop oOpaTHOM  CRBA3MU, COenVHEeHHHN
napajijiejibHO C pe3ucTopoM OoOpaTHOU CBA3U o4 yIlpaBJIeHM
YCTOMUMBOCTEI M TIOJIOCOV YCUIIMTEJIA.

[271] B HEKOTOPEIX BapmUaHTax OoCyeCcTBJIEHUS, oBa
OIIEPALMOHHEX YCUJIUTENA U, HeoO4d3aTeJIbHO, HEeKOTOPHEe WM BCe U3
COOTBETCTBYIMX PE3UCTOPOB WM IPYIMX SJeMeHTOB CXEME, MOXHO
pean3oBaTh B €OMHOM  MOHOJIMTHOM  KOPIyCe, HallpuMep, 014
YMEHbIIeHU I KOJIMYEeCTBa BHEIMHUX CoenMHEeHUN, KOTOPHE MOT'YT
HaAaBOOUTEL DBJIEKTPOMATHUTHYIO IIOMeXy, CIJIaXMBaHMA WM YCTpaHeHUd
opodJieM paccoIviaCOBaHMA PE3UCTOPOB, UM T.I.

[272] Ha our. 11C nokaszsaH aubdepeHIMaNbHHY TIA, KOTOPHM
VCIIOJIb3YEeT eIMHEM I[IOJIHOCThI IuddbepeHUMaNbHEM YCcuanuTedab (FDA),
uMmenmny nubdbepeHlMalIbHEE BXOOE U OudbepeHIMaJIbHEE BHEXONOH. FDA
IIpMHVMaeT BXOIOHOM TOK Iin+t M Iin- Ha CBOeM HEeMHBEPTHpPYyKIeM BXOIe
Y MHBEPTHUPYKIEM BXOIe, COOTBETCTBEHHO. I[IepBEM pe3uCTop oOpaTHOM
CBA3U IOOKJIOUEH MeXOy IIepPBhEM BHXONOM FDA M eI'0 HeMHBEPTUPYKIIVM
BXOOOM. BTOpOM pe3mucCTOop OO0paTHOM CBA3M MNOOKJIOUEH MeXIy BTOPHM
BeIxonoM FDA M er'0o MHBEPTURYKIMVM BXOIOM. PasHOCTEH IIOTEHUMAJIOB Vo
MeXxIOy II€epBEIM UM BTOPHM BHXODaMy FDA OyleT IIpOolopLMOHAaJIbHA
Pa3sHOCTU MeXOYy BXONHEMM ToKaMMu, OJjaromapd 4YeMy,

Vo=RAdiff (Iin+—Iin-),

Toe Agiff — KOBOOUMUMEeHT YyCUIIeHMAa OudbepeHLMalIbHOTO CHUTHAala
TIA. Kak IoKazaHO, KaXIHM KOHTyp of0paTHOM cCBaA3M FDA BKJOUAET B
ceBd KOHIOeHcCaTop OOpaTHOM CBA3M, COeOMHEHHEM [IapaJlJleJIbHO C

pesucTopoM OBpaTHOM CBABM IJS YIPaBJeHUMS YCTOMUMBOCTBI U
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IIOJIOCOM YCUJIUTEJIA.

[273] B HEKOTOPEIX BapraHTax OCYIIeCTBJIEHUA, FDA  u,
HeoO4g3aTeJIbHO, HEKOTOPHE WMJIM BCE M3 COOTBETCTBYKIMX PE3UCTOPOB
WY  OpyTMX  BJIEMEHTOB  CXEMH, MOXHO  peajiM30BaThk B  eIVHOM
MOHOJIMTHOM KOpIIyCe, HalpMMep, IJI YMEHBIIeHMA KOJIMUEeCTBa BHEIHMX
coenMHeHUM, KOTOphle MOTYT HABOOMTL BJIEKTPOMATHUTHYI IIOMEXYy,
CIJIaXMBaHMA WM yCTpaHeHMsa OpobJjieM PpacCoIJlaCcOBaHMA PEe3UCTOPOR,
M T.O.

[274] CileoyeT IIOHMMATL, UTO CXEMH YCUJIMTeJId, IIokKa3aHHBEe Ha
our. 11A-11C, 4gBISOIMECS JMIE WIJIOCTPAaTUBHEMM, M BKJIKOYAKLT B
ce®d @OOMOJIHUTEJIbBHHE KOMIIOHEHTH WM MOIMOMKalMM. HanopmuMmep, Ha
¢mur. 11D noxkazaH TIA, aHaJIOTMUHHM IIOKaszaHHOMy Ha ¢mur. 11C, HO C
nobaBJIeHMEM BXOIHOTO Oydepa, PacloJOXeHHOTO IO KaxXxIoro BXxoIa
FDA. Kak IIOoKa3aHO Ha BKJaIKe, KaXIOBM M3 BXOIHHX OybepoB MOXeT
BKJIIOUATL B cebdg OlIepallMOHHEM YCUJIMTEeJb, BHIIOJHEHHEM B BUIEe
BXOIHT'O bybepa c e IMHWNUYHEIM KOBQPULIMEHT YCUJIEHU A Iy TeM
3aKOopadyMBaHUA BEIXOIA OTIEPAalLMOHHOTO YCUIIUTEJIA C ero
VHBEPTUPYRIIMM  BXOIOM. B HeKOTOpHX BapMaHTax OCYIEeCTBJIEHUA
OIlepPalMOHHEE YCUJIUMTEJM, MWCIOJb3yEMEE IJIA BXOIHEX OydepoB, MOXHO
BHOMpPATE C XKeJlaeMbBMM BXOOHEIMM XapaKTepUCTUKaMU, HallpUMep,
HUSKMM I[IoKasaTeJyleM IIyMa BXOIHOTO TOoKa M/MIM BHCOKUM BXOIHEM
VMIIETaHCOM. B  HEKOTOPHX [IOOOOHHBIX BapMaHTax OCYIIECTBJIEHU A
MCIIOJILE30BaHMe bybepor MOXeT ocJabiaTh Tpe®oBaHMUA K FDA
(HanmpuMep, IMokaszsaTeJio IyMa BXOIHOT'O TOKa MJIM BXOIHOMY MMIIEOAHCY
FDA) 0Oe3 ymepba mJjsa obmel IPOU3BOIUTEJILHOCTU YCUIIUTEJIS.

[275] B HEeKOTOPHX BapMaHTax OCYIMeCcTBJeHMHa, o00a BXOIHEE
OybepHEe OIepalMOHHEE VYCUJIMTEJ M MOXHO peaJllM30BaTh B E€IOMHOM
MOHOJIMTHOM KOpIIyCe, HaAIpMMep, IJA YMEeHBIIeHMHA KOJMUEeCTBa BHEIHUX
COeIMHEeHNM, KOTOPHEe MOT'YT HaABOIUTL SJIEKTPOMATHUTHYI IIOMEXY .

[276] B pas3JIMUHEIX BapMaHTax OCYIEeCTRBJIEHUS, NIPeIyCUJINTeJIb
601 MoOXxeT BKJIOUATL B cebsg JoboM IOpyroM TUI YCUIUTEJIS ToKa-—
HalnpSXeHWd . Hampumep, pasIn4JHEE BapMaHTH OCyIMeCTBJIEHUA
[IO3BOJISART ananTUpoOBaTh YCUIIUTeJIn TOKa—HalpSXeHM TUIIOB,
VCIIOJIE3YEMHEIX IJIS WM3MepeHUd cJabex TOKOB, HalpMMeEp, BHXOIHEBEIX
TOKOB  (QOTOOMOIOR, paboTarnmux B (OTOTIallbBAHUUECKOM pPEXUME,

BEIXOIOHEIX TOKOB @OTOYMHO)KT/IT@J'IBHBIX pr@OK n Iip. MJ’[J’HOCTpaTI/IBHbIe
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YCUINTEIM BKJOUAT B cebsa NpelyCUJMTeJ M Toka MozmeJjewm 181, 5182,
5184 u 5186 mpomsBoncTBa Signal Recovery, Oxpumkx, TeHHEeCCH.
[277] B OOBUHEIX BapMaHTax OCYIECTBJIEHUS, IIPU MCIIOJIb30BaHUN
KOHTPOJIA HalpsSKeHUd, I[IPMEMHMK BHIIOJHEH C BOBMOXHOCTBIO VMEThb
BHICOKMM BXOIOHOM MMIIenaHC (Hamnpumep, ©OoJjiee okojyio 100 kOM, 1 MOwm,
5 MOMm, 10 MOmMm, 100 MOmMm, 1 T'OM mam O6oJlee, HalIpUMEpP, B OMalla30HEe
or 100 kOM mo 1 T'OM mam JmoboM eTro IoIaMalla3oHe), II0 BO3MOXHOCTHU

HU3KUM myM, BREICOKOe IIOIaBJIeHNEe CI/IH(]_)B.BHOI‘O myMa M BEICOKYIO 3allliTy

C OT'paHuUUYeHMeM ToOKa (HanopuMep, o 250 B). IIpMeMHMK MOXeET
BKJIOUATEL B cebsa BXOIOHOE SKpPaHMPOBaHME, HaIpUMep, UMIMHIPUUECKUM
OPOBOOAMMM BKpPaH, OKPYXalMUM OIMH MIM 6oJiee BXOOHHEX MNPOBOIHUKOB
oT BJekTpomos  503), HapHUMep, IPUKPEIJIEHHEX K JIOKAJIbHOMY
3a3eMJIeHMID. B HEKOTOPHX BapMaHTax OCyMeCTBJIeHMS, CUHOaABHEN IIyM
MOXHO BHIEJIATE M BO3BpallaThk Ha BO30YyOMUTeJIb SKpaHa (HallpuMep, U
BO30yOUTEN S Ha OCHOBE OIepalMOHHOTO yCUInTend) , KOTOPHMN
peryamupyeT HallpsXeHUe BKpaHa 04 OOIIOJIHUTEJIEHOT'O
MyMOIIOOaBJjieHuA . I[IpMeMHMK MOXeT HOeMOHCTPUPOBaTh 0Oybepu30BaHHLEM
BEHIXOOHOWM CUTHaJI C IIOJIOCOBOM QUILTpalMel (HaopuMep, IJsS yOaJIeHUS
HU3KO— M/UJIM BEHCOKOUACTOTHOTO MyMa) IO HOOIOJHUTEJLHOM 00padoTKU
curHala.

[278] B HeKOTOPHX BapMaHTax OCYINEeCTBJIEHMHA, BCHA allapaTypa,
INOOKJIIOUeHHasd K JeTekTopy 505 (Hanopumep, NOCTYCUIIMTEJM, BEXOIHEE
OJOKM M T.O.), MOXeT OHTH BHIIOJJHEHA C BO3MOXHOCTBI WM30eraTh
MYyHTUPYMUX  COMNPOTUBIIEHUM, KOTOPHE  CHMWXalT ofmMM  BXOIHOM
VMIlegaHC IOeTekTopa 505.

[279] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMSA, TI'Ie XeJjaTeJleH
KOHTPOJIE HalpsXeHUs, OpelycuyuTelis 601 wMoxeT BKJIOUATE B Ccel4d
OOVH WM ©OoJlee YCUIMTeJel C o00paTHOM CBSA3LI I[I0 HalOpsSXeHUBO. B
HEeKOTOPHX BapMaHTax OCYMeCTRJIEHUS, YCUIMUTEJL C ODpaTHOM CBA3LD
[I0 HaIpPSKEeHMI MOXeT MCIOJBE30BaTh OIOVH WM 0oJiee OIlepPalMOHHEIX
YCUIIUTEJIEW, KaXIHM M3 KOTOPHX MMeeT IUbdepeHUMaNbHEM BXOO U
OIOVHAaPHBM BHXOI. HampmuMep, Ha ¢our. 12A OOKa3aHH WJINCTPaTUBHEE
pealMzaluM MHBEPTUPYKIETO YCUIMUTEeJS C 0o0paTHOM CBA3BK IO
HalpsSXeHVIO (BBepxXy) UM HeMHBEePTHUPYKMEeIo YCUJIUTeNsS C oO0paTHOMU

CBA3BIO IIO HaAIIpAXEHMNIO (BHMSy) ; IMNPMIT'OOHEIX IOJIA MWMCIIOJIBE3OBaAHMA C
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HeCMMMETPUUHLEM BXOOHBM CHIHAJIOM HalpaSXeHMsa. B KaxXIooM cJyudae,
BXOIOHOEe  HalpsSxeHMe Vin MOXeT  IIPUMHMMATLCH  OT OOHOTO U3
syexkTponoB 503a miam 503b, ToTrma kak IpyToM BJIEKTPOX MNOIOKJIUEH K
3aMBIKaHMI dYepes 3eMII.

[280] B HEeKOTOPHX BapMaHTax OCYMeCTBJIeHUs, (HaopuMmep, TIOe
npofJjieMa COCTOMT B 3a3eMIeHuM WM CUMHOa3HOM IIyMe) YCUJIUTEJL C
oBpaTHOM CBA3BID IO HaOpSXeHMIO - MOXeT IpencTaBJIATh cobom
nmnbdepeHIMAJILHEIM YyCUIMUTEJL. Hanpumep, Ha o¢ur. 12B nokaszaHa
peaamsanmsa onbdbepeHIMaJIbHOTO YCUIIUTEeJIA HalpsXeHU S c
VICIIOJIL 30BaHUEM eOMHOTO OTIEPAalLMOHHOTO YCUIIUTEJA, MenIMeTro
nrnbdepeHIMaIbHEE BXOIH u OIOMHAaPHEM BHIXOI . Kaxnwi BXOI
OTIEPAalLMOHHOTO YCUIIUTEJA [IPUMHMMAaET COOTBETCTBYKIIEE BXOIOHOE
HamopgaxeHue Vi, V2 (HanpuMep, c owJaexkTponmoB 503a wm 503b,
COOTBETCTBEHHO) . PesucTop o0oOpaTHOM CRBA3M [OOKJIKOUEH  MeXIy
BHIXOIOOM U VHBEP TUPYIOMMM BXOIOM OTIEPALIMOHHOTO YCUIINTEJIS .
PesucTop HaACTPOWMKM  KO20IMIMEeHTa  YCUJIeHMS  IIOIKJIUeH - MexXnoy
HEeMHBEPTUPYIIYM BXOIOM OIIEPalMOHHOTO YCUJIMTEJIS U 3aMbHKaHVeM
yepes 3eMIo. BHXOIOHOM CUTHAJ YCUIUTeJ s OyIOeT OpOoloplMOHaJIeH
oupdbepeHuIMaly HalOpsakeHMdI Vi — Vo.

[281] Ha dour. 12C riokazaH BapMaHT OCVYIIeCTBJIEHUA

nubdbepeHIMAIEHOTO  YCUJIMTEJS HalpsXeHUd, HOeMOHCTPUPYRIMI  Tpu

OIlepallOHHHX YCUIIUTEN S, KaXIB us KOTOPEIX nMeeT
IMbbepeHIMAJbHEY BXOO UM OIOMHAPHHEIM BHXOO. [HOBa OIepPalMOHHBIX
YCWINTEJIS (caMele JIeBHEe), KaXOell M3 KOTOPHX MMEeT pPe3UCTOp

obpaTHOM CBS3M Ri, »OeMCTBYIT KakK BXOOHHEe Oybepr, U TpeTun

OIepallMOHHEM YCUJIMTEJIL (CaMeli TIpaBHY) Bopa®aTHBaeT XeJlaeMbM
BHIXOOHOM CHTHaJ. Kaxaem wm3 OydepHEX YCUIMUTEJIeM I[IpMHUMaeT
COOTBETCTBYyKIEES BXOOHOE HanpsSxeHue Vi, V2 (HamipuMep, c
sJaekTponor 503a m 503b, cooTBeTCTBEeHHO). B oTBeT, CcaMblM IIpaBHM

YCUIIMTEJIb BBIpa@aTBIBaeT BEIXOIOHOE HallpAXeHNre, IIPOIIOPLMOHAaJIEHOE
PasHOCTHM MeXIy BXOIOHEIMM HallpAXeHMAMNV, TaKIMM O@paBOM, qTo
Vow _ (1, 2R\ Ra
1’;2 - 1’{l. Rgai‘n RE .

[282] CamelM HOpaBHM YCUIMTEJL, COBMECTHO C pesucTopaMHu,

0B0O3HaAUEHHEMHA Ro " Rs, pacrnojiaraeTcs AaHaJIOTUYHO
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onddepeHMaJIbHOMY YCUIIMTEJK HalpaXeHusa, IIoKas3aHHOMYy Ha our.
11B. IBa YVCUJINTEJIS cJleBa ABJIAKTCSA Oybepamm c e OIVHWUHEIM
KO30OMLIIMEeHTOM YCUIIeHMA. JVCIOJb30BaHMe OOMHOUHOI'O Pes3McTOopa Rgain
MexOy HOBYMSA MHBEPTUPYIRIMMM BXOOaMM CaMBEIX JIEBEX YCUJIUTEJIeN
yBeJMurBaeT KO2OOUUMeHT  yCcuieHMHA InuddepeHUMaIbLHOTO cCuUITHaJa
BybepHOM IapH, OCTaBJIAA CHMHOASHEM KOBOOIUIIMEHT YCUJIeHMS CHUTHaJa
paBHEM 1. D5T0o yBeJMUMBAaAET KO2QPMIUIMEeHT TMomaBJIeHMS CUMHOPA3HOTO
curHajyia (CMRR) cxeMBl M Takxe I[I03BoJideT Oybdepam oOpabaTHBAaTH
3HAUMTEJBHO ©OoJiee WMHTEHCUBHHE CHMHOAR3HEIE CUTHAJH 0e3 OTCeuKH,
yeM OBJIO OH B Cly4dae, eciauM OH OHM OBJIM OTIOEeJIbHEMY W MMeJIu
OOVHAKOBEM KOBOIUIMEeHT YycCcuJeHMs. Eme oOOHO OIpeMMymeCTBO DSTOMU
KOHQUTYpauuu COCTOMT B TOM, UYTO OHa VYBeJMUMBaAeT KOB3QPUILIMEHT
YCUJIEHMSA C MCIOJIE30BAHMEM OIOMHOUHOTO Pe3MCTOopa, a He IapH, 4To
[IO3BOJIAET M30exaThb MNPOoOJIEME COTJIACOBAHMA PE3UMCTOPOB UM IIO3BOJIAET
c OoJypmMM yIHOOCTBOM WM3MEHATH KOZOPUIMEHT YCUIIEHMS CXEMB IIyTEM
M3MeHEeHMI 3HadeHMd OIOMHOUYHOI'O pesucTopa. B kKauecTBe Rgain MOXHO
VICIIOJIE30BaTh Habop [IepeKJInUaEMEIX PEBUCTOPOR VI oaxe
[IOTEHLIVMOMETP, UYTO IIO3BOJIAET JIET'KO WU3MEHATH KOBQOUUMEHT YCUJIEHUA
CXEMHI, Bes YCIIOXHEeHUM, HeOOXOOUMEIX oJis [IEPEKIIIOUEHN A
COIJIaCOBAHHHEX Ilap Pe3UCTOPOB.

[283] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUd, oba BXOOHHE
OydbepHEe ollepalMOHHEEe YCUIIUT eJIN u BHIXOIOHOM OoIepalMOHHEM
YCUIINTEeJIb, COBMECTHO C HEeKOTOPHMM WMJIM BCEMU M3 PEe3UCTUBHHX
2JIEMEHTOB MOXHO peaJlM30BaThb B  €IOMHOM MOHOJIMTHOM KOpPIyCe,
HaopyMep, IJS YMeHbIeHMS KOJMUeCTBa BHENHUX COeOMHEeHUM, KOTOpLe
MOTYT HaABOIMUTHL D2JIEKTPOMaTHUTHYI IIOMExXy, -IOJS CHWKeHMS IpOoOJIeMH
paccorjlacoBaHUA Pe3UMCTOPOB, M T...

[284] VmocTpaTUBHEE ouddepeHIMalIbHEE YCUIINTeJIN
Hamnp SXeHUs, OIEMOHCTPUPRYKRIME IpeuMyIeCcTBEHHOE rnonaBJIeHME
CMHPa3HOTO CHIHaJla, BKJoOUalT B cedbsa wMmomesm AD8221, AD8129 wu
AD8130, mnpomsBomcTBa Analog Devices, Inc., HopBym, MaccauyceTc.

[285] B HeKOTOPHIX BapMaHTax OCYIECTBJEHVSA, B KaudeCTBe
oddepeHInaIbHOTO YCUIIUTEJIA Hamnp SXeHM MOXHO VICIIOJIE30BATH
IIOJIHOCThIO IOUdbepeHUMaJILHEE YCUJIUTEIM, HuMekmye OudbdepeHlIMallbHBN
BXOI n oubbepeHIMabHEM BEIXOII . B HEKOTOPEIX BapMaHTax

OCYIIeCTRBJIEHUS, OOVH NI boJiee IIOJIHOCTEIO ouddepeHIIMallb HEIX
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YCMHMTeHeﬁ MOXHO preaJimsoBaThb B €OVHOM MOHOJIMTHOM KOpPITyCe,
HallpryiMep, oJIA YMEHBIIEeHMA KOJIMYeCTBa BHEIHMX COGHMHGHM%, KOTOPEE

MOTYT HaBOIMTE SJIEKTPOMAT'HMTHY IIOMEXY .

[286] Ha dour. 12D riokazaH BapMaHT OCVYIIeCTBJIEHUA
onbddepeHIMaIbHOTO YCUIIUTEeJIA HalpsaXeHUd, IEMOHCTPUP YOI/
IIOJIHOCTEBIO nvbbepeHUMaTbHEM YCUIIUTEJIb (FDA) , VIMEIOMNM

nnbdepeHIMANILHEM BXOoI ¥ InddepeHUMAJILHBEI BHXON. FDA IIPUHUMAET
BXOIHEE HalpskxeHUa Vin+e UM Vin- (Hanopumep, C 2JekTpomoB 503a wu
503b) uepes pe3mucTopEl R1 M R3 Ha CRBOeM HEMHBEPTHUPYKIEM BXOIe U
VMHBEPTUPYKIIEM BXOIe, COOTBETCTBEHHO. IIepBEM pes3sucTop oOpaTHOM
CBA3U R> IIOOKJIIUEeH MeXxIoy IIEPBEM BEIXOIIOM FDA u ero
HEeMHBEPTHPYIOIVM BXOIOM. BTOpOM pes3ucTop oOpaTHOM CBA3U Ry
MONKJIDUEH MEXIYy BTOPBEM BHEHXOOOM FDA M erc MHBEPTUPRYKIMM BXOIOM.
Pa3sHOCTE IIOTEHIMAaJIOB Vo MeXDOy IIepBEM M BTOPEM BEHXODamu FDA
OyoeT NPONIOPLMOHAJIEHA PAa3HOCTM MeXIy BXONHEIMM TOoKaMy, OJjiarolapsd
uemy,

Vo=RAgirs (Vin+e M ViIn-) .

Toe Agdiff — KOBQOUUMEeHT YyCUIIeHMAa OUbdbepeHLMaZIbHOTO CHuIHAala
YCUIIUTEJIA .

[287] B HeKOTOPHX BapMaHTax oOCyllecTBJeHVHA, FDA, BO3MOXHO,
COBMECTHO C HEKOTOPBIMM WMJM BCEeMM M3 PE3UMCTUMBHBX SJIEMEHTOB MOXHO
peanms3oBaTh B eOVHOM  MOHOJIMTHOM  KOpIyCe, HalpuMep, ojisa
yMeHbIIeHU I KOJIMUeCcTBa BHEIHUX coeIMHeHUN, KOTOPHE MOTYT
HaBOIOUTHL BJIEKTPOMATHUTHYIO [IOMexy, 0JId CHIDKEHU A IpoB6JIeMEl
paccorjlacoBaHUA PesUCTOpPOB, U T.IH.

[288] B pasJIMUHEIX BapMaHTax OCYIEeCTRBJIEHMS, IpelyCUJIMTeJIb
601 MOXeT BKJIOUATL B ceba JodoM IpyTo¥V NPUIOIHLEM TUII YCUIUTEJIS
HamnpsSXeHVsa. HanpuMep, IOpyTOoOM BapMaHT OCYMEeCTRBRJIeHMS II03BOJISALT
ananTUMpPOBaTh YCUIMTENM  HalOpsSKeHUMd  TUIIOB, VICIIOJIB 3y EeMBIX  IJIA
MU3MepeHua  MaJlbxXx — HalpsSkeHUM, HalpuMep, B ob6JacTM HaydHOMU
anrnapaType. JUIOCTpaTUBHEE YCUIIMTENM HallpsSXKeHMA BKJOUaeT B Ccel4d
IpenyCuUInTelb HaOpaXeHVd - MOIeJIu 5113 IIPOU3BOLCTEBA Signal
Recovery, Oxpunx, TeHHecCCH.

[289] B pasjMUHHEX BapMaHTax OCYIEeCTRBJIEHMS, OIepalMOHHHE
YCUIIUTeJIN n/Uim IIOJIHOCTBIO oIndbdepeHIMATIbHEE YCUJIUTEeJIbHEE

yCTpOﬁCTBa, MCIIOJIbE 3y EMEIE B OIIMCaHHEIX 3O0eChb cXeMax, MOXHO



91

BHOUPATL OJIA IIOJIYUEeHMS XKeJlaeMHX XapaKTepMCTHK, HalpuMep, HU3KOMU
VHTEHCHMBHOCTM IIyMa BXOOHOT'O TOKa, HM3KOM MHTEHCUMBHOCTM IIyMa
BXOOHOTO HallpSAXeHMSd, BEHCOKOTo CMRR (Kak ONMCAHO BHIIE), BHCOKOIO
KOnddULIMeHTa YCUJIeHUSA, BEICOKOM I[IOJIOCHL u X KOMOMHALIUN .
Hanpuwmep, B HEeKOTOPEIX BapraHTax OCYyIleCTBJIEHU A YCTpPOVCTBA
CIIPOEKTUPOBAaHE C MHTEHCHMBHOCTBI IIyMa BXOOHOTO Toka MeHee 100
HA/VPH, 10 HA/VPH, 1 HA/VPH, 100 HKA/VPM, 10 HKA/VPH, 1
HKA/VPH, 100 @A/VPH, 10 @A/VPH, 1 @A/VPH, WM MeHee, HalpuMep,

B OMallasoHe OT 100 HA/VPH oo 1 @A/VPH nwin JwboM  ero
nogmuanasoHe. B HEeKOTOPHX BapMaHTax OCYMeCcTBJIEeHVS YCTPOMCTRa
CIIPOEKTUPOBAaHEL C WMHTEHCHMBHOCTBK WIyMa BXOIHOT'O HalpsaxeHus 10
MBVPH, 1 MBVPH, 100 HB/VPH, 10 HB/VPH, 1 HB/VPH, 100 HKB/VPH,
10 nxB/NTm, 1 nxB/VI'm, 100 @¢B/NTwu, 10 oB/NI'm, 1 &B/NTw,
HallpuMep, B IuanasoHe oT 10 MB/VPu no 1 @B/VPH Wi JioBoM  eT'o
rnonnuarasoHe.

[290] MWMimoCTpaTUMBHEE MaJIOMyMANMeE OIepallMOHHBEE YCUIIUTEJN
BKJIOUAKT B ceba Momesm AD8610 m AD8S8620 mnpomssoncTea Analog
Devices, Inc. HopByzn, MaccauyceTc wiu Momeqau LT6236, LT6237 wu
LT6238A mnpomsBoncTBa Liner Technology, Muanurac, KaambopHUSA.
VImiocTpa TUBHEE MaJIOWyMAMME IIOJIHOCTB OUbdepeHUMaJIbHEE YCUIIUTEIN
BRJIOUAT B ceba mMomeJib AD8132 mpouszBoncTBa Analog Devices, Inc.
HopBym, MaccauyceTc ¥  MOIeJlb THS4140 IpoM3BOOCTBa Texas
Instruments, HJajsuiac, Texac.

[291] B HeKOTOPHX BapMaHTax OCYMEeCTBJIEHUS, IpelBapUTeJIbHBEN
duneTp 604 MOXeT MCIOJB30BaTbCA IOJ4 OQUIBTpalMM CUITHaJla OT
aHTeHHel 501 @mo mnocTylJieHMa Ha JeTekTop 505, HanopuMmep, Ha
npenyCcuamnTeie 601. B HEKOTOPEIX BapuaHTax OCYIeCTBJIEHUA
openlBapuUTeJIbHEM OuiabTp 604 MoxeT OBTE I[IOJIOCOBEIM QUL TPOM,
MMEe VM OOHY WM 0oJiee IIOJIOC IIPOIIYyCKaHMA, COOTBeTCTBYI MMM
JyacrToTaM, [IPelCTaBJAKIVM MKHTepeC (HalpuMep, dYacToTaM Ilepelaudu
YCTPOMCTBa CKBaXMHHOM  TeJIEMETPUM) . B  HeKOTOPEHX BapuaHTax
OCymeCTBJIeHUA, NpedBapUTeJIbHEM oouiasTp 604 MOXeT CHWXAThL WK
YCTpPaHATh HaCHIeHMe Ipelycuimnress 601 (HanopuMmep, BCJEOCTBUE
BEHICOKOM aMILJIMTYHOH @IyMa Ha dYacToTax 3a [OpenejlaMyM dYacToT,

IpenCcTaBJIARINX MHTePpecC) .
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[292] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUSA, IpelBapUTeJIbHEN
dmuneTp 604 MOXeT BKJIKUYATE B CcebdS TOJIBKO IIaCCUBHHE BSJIEMEHTEH
(HanpuMep, pPe3UCTOPH, KOHIOEHCATOPH, IPOCCelM, TpaHChOpMaTOpPH U
OVOOH) . B HEKOTOPHIX BapuaHTax OCYIEeCTBJIeHUd, IpeldBapuTeJIbHEMN
bue TP 004 MOXeT BKJIOUATH B cebsa aKTMBHEE BJIEMEHTE
(ollepallMOHHEIE YCUJIUTENM, OIubdepeHLUMallbHEE YCUINUTEJIU ¥ T.IO.),
HaopMyMep, IIOMMMO IIaCCHBHEIX SJIEMEHTOB.

[293] B HeKOTOPHX BapMaHTax OCYMeCTRBJIEHUS, XeJjlaTeJIbHO,
UyTOOE (OUIILTP IOEMOHCTPUPOBAJI BHCOKMM OMHAMUUECKMM IMalasOoH, BO
n3bexaHMe IIOTEPM CUITHaJla. B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUS,
OIVHaMUUYEeCKMM IMalas30H IOIpelBapUTesIbHOTO O(UIILTpa CcOoCTaBJIsgeT, IIo
MeHbme¥ Mepe, 60 nB, 90 mB, 120 npB, 150 nBE, 180 nBb, 200 nob wiwu
BoJjiee, Hamnpumep, B ouanaz3oHe oT 60 nB mo 200 »mB, wmiam JjmoboM eTo
nonnMaras3oHe.

[294] B HeKOTOPHX BapMaHTax OCYyWleCTBJIEHUSA, TIePBUYHHM
duneTp 602 OGUIBTPYeT BHEHXOOHOM CUTHaJl OpenycuiamuTens 601 1o
IIOCTYIJIEHUS Ha [NepBUUHHM ycuauTesb 603. IlepBUUHEM QuIbTp 602
MOXeT OHTHL BHIIOJHEH C BO3MOXHOCTLIO IMPOIIYCKaHMS CUTHAJIOB B OIOHOM
VI BoJiee rnoJjiocax IPOoIIyCKaHms, COOTBETCTBYIIMX JacToTaM
TeJIeMeETPUUECKOT'O CUITHaJla M ocJabljieHrd WM OJIOKUPOBaHUSA CUTHAJIOB
B, IIO MeHblleM Mepe, OOHOM II0JIOCe 3arlpaxieHMts, COOTBETCTBYIWMEN
JyacToTaM MCTOUHMKA IyMa.

[295] HamnpuMmep, KoI'la MCTOUHMKOM IWIIyMa SBJISeTCS IIPMBOIHOM
IOBUTaTeJb OJIS CKBaXMHHOTO OYpPOBOTO MHCTPYMEHTa, CBSA3aHHOTO C
YCTPOMCTBOM CKBaXMHHOM TeJIeMeTpuM, Yy3kKad IIoJloca 3arpaxieHus
MOXeT ofecleuMBaTbLCS Ha OIOHOM uMIM 06o0Jlee M3 COOTBETCTBYIIMUX
yacToT. Hampumep, ecay NPMBOOHOM OBUIAaTeJb padoTaeT Ha UYacToTe
60 0B6opOoTOB B CeKyHIYy, y3Kasdg TIIoJioca 3arpaxieHnsa  MOXeT
oBbecneurBaTbCcsa BOKpyD 1 I't (Hampmmep, ot 0,5 T'm mo 1,5 Tu) wu,
HeoOd3aTeJIbHO, Ha ee TapMOHMKAax.

[296] B HEKOTOPEIX BapMaHTax OoCyleCcTBJIEHUS rioJioca
3arpaxieHrsa BOKPYT UYaCcTOTH IyMa MOXeT OHTL Y3KOM, BO Hu30exaHUe
HeHYyXHOV IIOTepu CcuIHajda. Hanpumep, B HEKOTOPHX BapuaHTax
OCYIIECTRBJIEHNA, IIOJIOCa 3alpaXIeHusa MMeeT IMpMHY MeHee 10 mB, 5
o5, 3 o, 2 nob, 1 mb, 0,5 nb, 0 ob, -0,5 gB, -1 oB, -2 gB, -3

onB, -5 nB, -10 B wimM MeHee, T'Ie II0OJIOCa BHUUCISETCH Kak
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rne fmax — MaKCHUMaJlbHag 4YacToTa, fmin — MMHMMaJIbHag dacToTa,
U Tfcenter — LeHTpaJibHad YacToTa IIOJIOCH 3alpaxieHMsa. MakcuMallbHasd
¥ MMHMMaJIbHasd dYacToOTH OepyTcd B TouUuKax 3aTyxaHus -3 1B.
Hanpumep, B HEKOTOPEHIX BapMaHTax OCYIeCTBJIEHN S, rojioca
3arpaxieHns MMeeT abCOJIOTHYID mIMPpUHE MeHee 10 TI'u, wMeHee 5 T,
MeHee 3 T'u, MeHee 2 T, wMeHee 1 Tiu, MeHee 0,5 T>n MM MeHee,
HalpuMep, B Ouamna3oHe or 0,1 mo 10 Tu wiam JwoboOM  ero
nonnMarnas3oHe.

[297] B HeKOTOPHX BapMaHTax OCYIEeCTBJeHMHA, OIOHa wWiIu O0oJiee
[IOJIOC TIPONyCKaHMA IIepBUUHOTO O¢uIbTpa 602 MOTyT OHTB OOpPaMIIEHEH
mojljocaMr 3arpaxieHMd Ha ©OoJiee HUM3KMX UM 0oJiee BECOKUX UYacCToTax,
HalpuMep, OJI9 CHMXEHMS WM YCTpaHeHMS myMa/lIoMexu  BOJIMU3U
IIOJIOCHI.

[298] B HeKOTOpHIX BapMaHTax OCyWleCTRJIeHUd, IIePBUYUHEMN
dmaeTp 602 MOXeT BKJIKUYATE B cebd OQUIBTP HU3KMX UYacTOT IJIA
ocJyiabJieHUsa WM YCTpaHeHMHd BHEHCOKOUYACTOTHOI'O IIyMa Ha dYacToTax
BHILE lepenaBaeMBIx YCTPOMCTBOM CKBaXVHHOM TeJIeMeTPUN . B
HEeKOTOPHX BapMaHTax OCYHMEeCTBJIEHUA, IIepBUUHHM OUIbBTP 602 MOXeT
BKJIOUATE B Cceb®a QUMIbTP BHCOKMX UYacTOT OJg ocyiablieHusa WK
YyCTpaHeHMad  HU3KOUaCTOTHOTO  IIyMa (HanpuMep, myMa 1/f) Ha
YyacToTax HMXe IIepeldaBaeMuX YCTPOMCTBOM CKBAXMHHOM TeJleMeTPUM .

[299] B  pasJIMUHEIX BapMaHTax OCyleCTRJIEHUS, [IEePBUYUHEM
dueTp 602 MOXeT BKJKUATE B cebda oIMH WM 0OoJiee aHaJIOT'OBHX
buneTpoB. IlepBUUHHN OUILTP 602 MOXeT BKJIOUATL B ceda Jmodon us
duneTpa BaTTepBOpTa, UeOrmeBa, DILTIUIITUYUECKOTO U OecceljieBa
dnIbTpa. B HEeKOTOPHX BapMaHTax OCYIEeCTBJIeHUS, I[IePBUUHHM QOUIILTP
602 MoOXeT BKJIOUATH B cebd oIvMH wuiIM ©OoJiee OQUIBTPOB BECOKOTO
nopsanka, Hanpumep, 2-ro, 3-ro, 4-ro, 5-ro, 6-ro, 7-roOo, 8-10O, 9-
ro, 10-Tro m OUIBETPOBR Oo0Jiee BHEHCOKOTO IOopAalkKa. B pa3JIMUHBEX
BapMaHTax OCYymeCTBJIEHUMS MOXeT MCIOJbL30BaThbCAa OQUILTP Jodomn
OPUTOIOHOM TOIIOJOTUM, HalpuMep, ToloJioruu CajiieHa - Ku.

[300] B pa3JMUHEIX BapMaHTax OCYIECTRBJIEHVS, HEKOTOPHE WK

BCe OUILTpyRIMEe KOMIIOHEHTH I[IepBUUHOTO OuIbLTpa 602 MOTYyT OHTH
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[IOJIHOCTRI IMOOEepeHUIMallbHEIMM UM MOTYT HOEMOHCTPUMPOBATH BEHCOKOE
rnonaBJIeHUE crMHbOaszsHOTO myMma . B HEKOTOPHIX BapraHTax
OCYMeCTBJIEHU A, I[IePBUUHHEM OMJIBTPp 602 MoxeT uMeTh CMRR OGojee 10
o5, 20 nob, 30 nob, 40 mb, 50 mb, ©0 pgbB, 70 gB, 80 gB, 90 gB, 100
o8, 120 mB, 130 gb, 140 noB, 150 mB, 160 ngb, 180 gb, 190 mB, 200
o5, wiu ©0oJiee HalpuMep, B 1nuanazoHe oT 10 nB no 200 nB wiu
JoboM ero nogamala30oHe. B HEKOTOPHX BapMaHTax OCYIeCcTBJIeHUS,
YCUIIUTEJIE MOXeT MNOeMOHCTPMPOBATE BHIMEYIOMAHYTHEHM CMRR B mIHMPOKOM
oIraraszoHe dYacToT, Hamnpumep, oT 0 I'lt (nocTtodgHHOTO Toka) mo 100
I'm, 500 T, 1 xI'u miam OoJlee.

[301] B  pa3/iMuHEIX BapMaHTax OCyWleCTBJIEHUSA, TIepPBUYHHM
dmneTp 602 MOXHO peallM30BaThk C MCIOJB30BaHMEM OIIepPalliOHHHBX
yCcuamnuTesen, MMOJIHOCTRIO onddbepeHIallbHEX yCcuamnuTeJsen u X
KoMOMHaLMUM, (BRJIIOU AU X B cebsa MaJICIyMSIMeE YCTpOMCTBA,
ONMCAaHHHE BHIIEe CO CCHJIKOM Ha OpelyCcuJnTeJbs 601) COBMECTHO C
IpoCcCeNyIaMy M/WMIM KOHIeHcaTopaMMr. IIpUMepH (UILTPOB, IIOCTPOEHHHX
C MCIOJIb30BAaHMEM IIOJIHOCTBI IMddbepeHUMAJILHEX YCUIUTEJeM MOXHO
HauTy, HaopuMep, B cTaTbe B. Carter, A differential Op-Amp
Circuit Collection, Texas Instruments 2001 (mocTymnHOM IO amgpecy
http://www.ti.com/lit/an/sloa064/sloal064.pdf, IO CemeHHOM 19
OKTAOP4A 2014 T.) comepxaHue KOTOpOMN LeJIMKOM BKJIIOUEHO
[IOCPEenCTBOM CCBUIKU.

[302] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMS, HEeKOTOPHEe WK
BCe M3 OIepallMOHHOTO YCUJIMTEJIA, IOJIHOCTh IuddepeHUMaJIbHOTO
YCUIIMTEJISA, Ppes3sucTopa, KOHIeHcaTopa, IOpoccesid M OPpYTMX 3JIEMEHTOB
[IEPBUYHOTO QMJIbTPa MOXHO peaJM30BaTeE B OOHOM WM  0OoJiee
MOHOJIMTHEIX  KOpIIyCcax, HalpuMep, OJId  yMeHbIIeHUS KOJIM4eCTRBa
BHEMHKX COeIMHEeHM M, KOTOPHe MOTYT HABOOUTL SJEKTPOMAaTHUTHYIO
[IOMeXYy, IJIS CHMXeHUS MIpoOJIeMBl pacCcoIJlaCOBaHMA PEe3UCTOPOB, M IIpP.

[303] B  pa3/iMuHEIX BapMaHTax OCYyWleCTBJIEHUSA, e PBUYHHM
ycuanTeJb 603 OOMNOJIHUTEJIBHO YCUJIMBAET CHUIHAJ OT M[IPenyCUJIMTeJId
601. B pa3JIMUHHX BapMaHTax OCYMEeCTBJIEHMA, IIePBUUHHM YCUINTEJb
MOXeT OBITH MaJIOIy MMM YCUIINTEJIEM HalpSXeHUs, HalprMep,
Harnonootue OIIMCaHHOTO BHIIE B OTHOIIEHUN openycuanTeen C
KOHTPOJIEM HaIllpSAXEHUSD .

[304] B  pasaMuHHEX BapraHTax OCYWeCTBJIeHUA  IIepBUUHLIM
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YCUINTeJb 603 MOXeT BKJKUATE B Ccebd yCHMIMTEJb JIOOTO TIPUIOIHOTO
TuUlla. HaopuMep, B HEKOTOPHX BapMaHTax OCYMeCTBJIeHUS, IIepBUUHLIM
YCUIINTEJIb 603 MOXHO amanTMpoBaTh nus YCUIINTEJIA Harongobue
MCIIOJIE3YEMOTO B TOYHOM YCUJIEHMM ayIOuoCUI'Halla. Hamnopumep, B
HEKOTOPHX BapMaHTaxX OCYIEeCTBJeHMS, I[IepPBUUHHEM YyCuInuTeJbL 603
MOXeT OHTb YCUJIMTeJIL KJjacca D (Hampumep, Hanomobue ONMCAaHHOTO
BHIIE OJIS MCIIOJIL30BaHMA B ycTpomcTBe 100 CKBaXMHHOM TeJIeMeTPUM) .

[305] XoT4a OBUJIO ONMCAHO HEeCKOJIBLKO IIPpMMepoB meTekTopa 505,
cjlenyeT I[IOHMMAThb, YTO B PAa3JIMUHHX BapMaHTax OCYMEeCTBJIEHMS MOTYT
VCIIOJIL30BATECA IpyI'Me I[IOOXOOAmMe TUIIH OeTeKTOpOB. Hampumep, B
HEKOTOPHIX BapMaHTax OCYIEeCTBJIEHUS, OEeTEKTOP 505 MOXET
pealrn30BaTh MEeTOT CUHXPOHHOM perucTpaumnu, HanopuMmep, roe
YCTPOMCTBO CKBaXMHHOM TeJleMeTpPUM BKJIoUaeT B ce®sS TaKTOBHM
TeHepaTop, CHMHXPOHM3MPOBAHHEIM C Ha3eMHBEIM TaKTOBEIM T'eHepaTopoM,
Y MONYJIMPYEeT TeJIEMETPUUECKYK CHUCTEMY Ha OCHOBaAHMM COIJIaCOBAaHUA
C TaKTOBHM TI'€HEPATOPOM. B TakuMx BapmMaHTax OCYIECTBJIEHUA
neTexkTop 505 wMoxeT BRJIOUATL B ceBd CUHXPOHHHM YCUIUTEJD.
[IpuMepH CUHXPOHHBIX yCuJInuTeJen, IIPUTOOHEIX OJIsg CUHXPOHHOM’
perucTpauun  cjgaboro - curHaluia, BKJIOUAKT B CceBd CUHXPOHHHE
YCUIINUT eJIN IIPOM3BOLOCTBA Signal Recovery, OKpHUIX, TeHHecCCH,
HanpuMep, Momesmu 5210, 7124 wn 7280. B HeKOTOPHX BapMaHTax
OCYIWECTBJIEHNA, CHUHXPOHHBEE YCUIIUTEJM MOTI'yT OHTH BHIIOJIHEHE C
BO3MOXHOCTEID BEHOOPOUHO paboTaTh B pexmMMax BBOIa ToOKa M BBoIa
HalpsKeHU .

[306] Kak moka3aHO Ha ©¢our. 12, B HEeKOTOPHX BapuaHTax
oCymecTBJIeHMHa, IHOekomep 507 MoxeT BKJIOUATL B ceb®d aHaJOTO-—
nnbpoBOM npeobpa3oBaTelb (AITIT) 701, Ipolleccop 702 u,
Heo®dga3aTeJIbHO, aHalu3aTop /03 curhHayga. Al 701 npeobpasyer
aHaJIOTOBHM CHUI'HaJI OT IeTekTopa 505 B LMOpOBOM CUTHa UM IIepelaeT
UMGPOBOM CHUTIHaJ Ha Opolleccop 702 m aHaimmzaTop 703 curHaila. B
HEKOTOPHIX BapMaHTax OCYIECTBJIEHUA AT VIMEET BEICOKME
UYBCTBUTEJILHOCTL UM IMHAMMUECKUM OMalla3oH.

[307] CilenyerT [IOHVMATE, yTo B OIPYyTUX BapMaHTax
OCYIeCTBJIEHN S, ALl  mMoxeT  OBTH  MCKJIKOUEH, HalpuMmep, KoT'ma
npoueccop 702 g4BjgeTCcd aHaJIOT'OBEM IIPOLECCOPOM.

[308] Ilpoueccop 702 MOXeT MNPUHMMATH LUOPOBOM CUIHaJ OT AlIl
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701 m obpabaTHBaATEL CUI'HAJ, HaAIPUMEpP, IJS IeKOIVMPOBaHUA IaHHHX,
3aKOIOVMPOBAHHEIX Ha TeJIEMETPUUYECKOM CHI'HaJjle, KaK OIIMCaHO BHIe. B
HEKOTOPEX BapMaHTax OCYIeCTBJIeHUA poleccop 702 MOXeT BKJIKUATH
B cebga omuH wiIM O0oJiee MUKPOIPOLECCOPOB OO0Wer0 Has3HaueHMA. B
HEKOTOPEIX BapMaHTax OCYIEeCTRBJIEHNS, I[IPOLEeCCOop MOXeT BKJIOUATL B
cebsa omuMH WM 0OoJiee IIPOLEeCCOpPOB  CIelMaJIbHOTO Ha3HaueHud,
HaoprMep, LIMOPOBOM CUTHAJLHBEIM IIPOLecCOop. B HEKOTOPHX BapraHTax
OCyWeCTBJIEHNU S, IpolLleccop MOXeT BHBOOUTL  IOaHHHE (HanpuMep,
IEeKOOMPOBAaHHEE IaHHBEE M3 TeJIeMeTPUUeCcKOoTO0 CHuIHaJa), HalpuMmep,
Ha IUCIIeM WM IDaMiaTh. B HEeKOTOPHX BapMaHTax OoCylecTBJIeHUS,
npoueccop 702 MOXeT BHIIOJHATE IOIOJHUTEJIbHEE OQYHKIVM, HalIpuUMep,
[I0JIL30BAaTeJIL CKUN uHTepdemnc, yhpaBJIeHKE MOIMHOCTBI u
OTCJIeXUBaAHME, CUHXPOHM3ALMI U/UIM YIpaBJleHMe OOHOTO MM 0Oojee
KOMIIOHEHTOB Ha3eMHOT'O IIpueMHuka 500.

[309] B HeKOTOPHX BapMaHTax OCYMEeCTBJeHMHA, aHamz3aTop /03
CHUTHaJla TaKke IPUMHMMaeT LUOPOBOM cuIHaJ oT AU 701. B HeKOTOPHX
BapMaHTax OCYIEeCTRBJIEHVS, aHalIM3aTop CUI'Halla MOXeT BKJIKUATh B
cebsa aHaJIM3aTop CIIeKTpa, KOTOPHM npeobpasyeT CUTHaJl U3
BpPEeMeHHOU obJjslacTH B YaCTOTHYID oBJacThb o4 bopmupoOBaHUA
MHOOpMalMM  YaCTOTHOI'O  CIEeKTpa, HalpuMep, C MCIOJIb30BaHUEM
[IOOXOonAmero aJiropmTMa undporBOITO npeobpa30BaHud, HallpuMep,
BricTporo TIpeobpas3zoBaHua dypbe (FEFT). UYacTOTHHM CIEKTP MOXeT
VICIIOJIL30BATLCS, HaOpUMep, IOJA MISHTUOUKALUM MCTOUHMKOB IIyMa Ha
PasJIMUHEIX YacToTax. 3aTeM 2Ta MHPOpMallMa MOXeT MCIOJb30BaTbCH
oJ1g wmaMeHeHMsa paboTel aHTeHHE 501 (HanopuMmMep, OyTeM HW3MeHeHUe
pa3MelleHMsa  BJIEKTpona) mwim nmeTekTopa 505 (HanpuMmep, oyrTeMm
PETYJIMPOBKM IIOJIOCH 3arpaXIeHMHa, IIOJIOCH [IPOINyCKaHMA, YaCTOTH
cpesa WIM JIpyToT'o CBOMCTBa OIHOTO MWIM ©OoJjiee OQOUILTPOB) IJIA
CHWXEHMSA WM YCTPaHEeHMS MIeHTUPUMUIMPOBAHHOTO ITyMa .

[310] B HekKOTOPHX BapMaHTax OCYIEeCTRBJIEHUI, PeTyJIMpPOBKa
MOXeT OCYmEeCTBJIATbECH BPYUYHYK. Halopumep, [OJBb30BaTeJIb MOXET
3aMeHATh WM MOIMOUIIMPOBATH Pa3JIMUHHE KOMIIOHEHTH neTekTopa 505,
HalpVyMep, HOPpOCCeJIM MM KOHIOEeHCATOPH OUIIBTPpa, WJIM MOXET BPYUYHYD
epeMellaTs BJeKTpone 503a m 503b miga CcHuXeHUA myMa.

[311] B HEeKOTOPHIX BapMaHTax OCYIEeCTRBJIEHUS, PeIlyJMpPOBKa

MOXET OCYIEeCTBJIATLCA abBToMaTMuecku. Hamnpmumep, aHammsaTop 703



97

CUT'HaJla MOXeT B3auMOIEeNCTRYIOT c IpOoLIeCCOPOM 702 oJis
aBTOMATUUECKOM peryJIMpOoBKM paboTH npeTekTopa 505. Hanpumep,
nerTexkTop 505 wMoOxeT BKJIOUATE B cebd OuiIbTp, MMelmuy OaTapeio
[IepeKJIoUaeMBIX DJIEMEHTOB (HanpuMep, opocceyen VI
KOHIOEHCATOPOB), KOTOPHM MOXHO MCIIOJB30BATL IJS PEeTYJIMPOBKU
CBOMCTE OUILTPOB. Ilpoleccop 702 MOXeT YHNPaBJIATH IepekJodaTelieM
BaTapen DSJIEeMeHTOB IJII PeTryJIMPOBKM OQUJILTPa B COOTBETCTBUU C
IOaHHBMM myMa,, bopMUPY EeMBEIMM aHaJIM3aToOpPOM 703 cuTHaljia.
AJILTepHaTMBHO, mOpolieccop 702 MOXeT YyHOpaBJATH IIepeKJodaTelIaMH,
KOTOPHE MMOOKJNUAKT M OTKJOYAKT OIVMH WM O00Jiee pasHHX (OUJILTPOR
k/0oT cxeMe/H 0OpaboTKa CHTHAaJa XeJlaeMeM Oo0pa3oM.

[312] B Pa3JIMUHEIX BapmMaHTax OCVyIeCcTBJIEHUS MOT'YT
oBecneurMBaThbCAa  OpyTIMe TUIIEL  aHaJIM3aTOpPOB CUTHala, BKJIOUA g
aHaJIn3aTOPH], KOTOPHE paboTanT BO BpeMeHHOM’ oBbJacTu WU
[IPVMEH ST K CUTHaJIy  pPas3HHE TUIIEL [OpeobpasoBaHUM objacTu
(HamlpuMep, BeMBJIeT-IIpeoOpa30oBaHuEe) .

[313] CilenyerT [IOHVMATE, yTo B Pa3JIMUHEIX BapMaHTax
ocymecTBJIeHnd, OoyHkuum ANl 701, mnpoueccopa 702 m aHaiIu3aTopa
703 curHaja MOTYT OHTE peaJIM30BaHBE JIOOEIM I[IPUIOOHEM o0OpasoM,
HalpuMep, B BUIE KOMOUHAaLUN IpOoTPaMMHOTO oBecrieueHnd u
oBopyHmoBaHUA, M paclpelelieHH 10 OOHOMY MM 0OoJiee IIpolieCCcopaM.

[314] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS, OHOHO WM OoJiee
us3 BHIIEOINMCAaHHHX aHaJIOTOBEIX OUIIE TPYIOMUX YCTPOMCTB MOXHO
3aMeHUTb LIUMOPOBEIM OQUIILETPOM, HAIIPUMEP, PeaJlM30BaHHEM B LIUOPOBOM
CUTHaJIbHOM Ipoleccope (DSP), nomkimoueHHoM k Al 701. Hanpumep,
B HEKOTOPHX BapMaHTax OCYIeCTRJIeHUSA, DSP MOXeT peaJiM30BaTh
[IOJIOCOBOM OMJILTP BHCOKOTO IIOPAIKa, HaIpuMMep, C JMHeMHOM (as30u.
B HeKOTOpPHX BapMaHTax OCYMEeCTBJIEHUS, LUMPPOBEMM OUIIETPaAMM MOXET
YVIOPaBJIATL, HalpuMep, Opolileccop 702 1OJjsg KOMIIeHCaluM W3MeHeHUM
Ty MO BBIX XapakKTepUuCTUK BXOIOHOTO CUTHaJa, HalpuMep,
PETUCTPUPYEMOTO aHam3aTopoM 703 cuIHajlla. B HeKOTOPHX BapMaHTax
OoCVyIeCcTBJIEHUS, aHaJansz3aTop 703 cUIHalJla Takxe MOXeT OHTH
peaJM30BaHHLM, I[IO0 MeHblley Mepe, YacTHMUHO, C MCIOJIb30BaHMeM DSP.

[315] B HEKOTOPEIX OO OBHBIX BapuaHTax OCVYIeCTBJIEHUS,
KeJlaTeJIbHO MCIIOJIB30BAThH BHCOKOINPOM3BOOUTEJBLHEM Allll, HaIpuMep,

ALl or 24 pmo 31 ©OuTa C HU3KMMM MIYMOBEMM XapaKTepuCcTUKaMu. B
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HEKOTOPEIX BapMaHTax OCYIeCTRBJIEHUS, HalpuMep, TIe  Ha3eMHHM
netexTop 500 saBagercsa "mopaboranHHbemM’  OJIOKOM,  BHIIOJHEHHBM C
BOBMOXHOCTBIO COINPSKEeHMS C BHIIeJexamel aHaJJOTOBOM CHCTEeMOM,
UMdpo—-aHaJIOTOBEM IpeobpasoBaTesits (DAC), HamnopuMmep, 16-0MTOBHM
DAC, MOXeT MCIIOJIB30BaThCA OJid IIpeolpasoBaHUSa LIUOPOBOTO CUTHala
oT meTekTopa 500 o0BpaTHO B aHAJOTOBHY CUTHAJ, IIPUTONOHEM JIA
MCIIOJIbL30BaHMA C BHIIEJIeXalel CUCTEeMOM.

[316] Ha o¢ur. 14A 1okaszsaHO WIJIRCTPAaTMBHOE pa3MeleHMe
TeJleMe TpUuueCcKon CUCTEMEH, BRJIOYU AOIEen B cebsa CKBaXVHHEM
MHCTpyMeHT 100 5M TejJgeMeTpUMM M HaseMHBM OpueMHMK 500 ONMCaHHOTO
30ech Tula. TeJjeMeTpUUeCcKuM MHCTpyMeHT 100 BXOoOIMT B COCTaB
cboprku 801 OypuJabHOM KoOJOHHE (DSA), KOTOpasd BKJIoOUaeT B cebd
OYpPOBOM MHCTPYMEHT, TI[IPUMBOOMMEM B OBMXEeHMEe Ha3eMHHM OYPOBHM
craHkoM 802. JleTeKTopHad UM OeKOIOepHas YacTM Ha3eMHOT'O IIPMEMHMKAa
500 (coBMeCTHO, HaIpuMep, C TakuMy HepUOepPUMHEMMY KOMIIOHEeHTAaMM,
Kak ClIelMaJIbHEM MCTOUHMK MOIMHOCTM, IIaMATb, I[0OJbL30BaTelbCKUue
YCTpOMCTBa BBOHA/BHBOIA M IP.) HAXOOATCS B alnapaTHod Oynke 803
Ha IoepepxHOCTHU. OJjekTpone 503a m 503b pacnojsarawoTcsa BHe OyIKHU
803, M KaxXIOblM M3 HMX IHOOKJIOUeH K »OeTekTopy 505 COOTBeTCTBYIOIMUM
[IPOBOIOM.

[317] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS, OOMH WM OoJiee
M3 I[IPOBOOOB MOXeT OHTH LeHTPAaJIbHEM IIPOBOOHMKOM KOaKCHAaJIbBHOT'O
kabeJisg, TIIpuUueM HaAPYXHBEM TIIPOBOIOHMK KkabeJjid UCIOoJbL3YyeTCcs IJId
obeclrieueHMUsI SKPaAaHUPOBAHUA. HanpuMep, HAPYXHHM I[IPOBOIOHUK MOXET
OHTBL 3a3eMJIeH. B HEeKOTOPHX BapMaHTax OCYIMeCTBJIeHMS, HalpuMep,
KoT'na neTekTop 505 paboTaeT B pexyMe KOHTPOJIS HalpSXeHUS,
HAPyXHB OPOBOOHMK MOXeT OCTaBaThbCsa IIPM TOM Xe IIoTeHLuale
CMEINEHU I MIOCTOSAHHOTO TOKa, uTo u BHYTPEHHUMN MIPOBOIHUK
(HanmpuMep, -OJIS CHWXEeHUSd IyMa, CBA3aHHOTO C 3a3eMJIeHUMEM) .

[318] B HeKOTOPHX BapMaHTax OCYIEeCTBJIIEHVSA, MOXeT OHTH
XeJjlaTeJIbHO, YyTOBOEL OIIVH nus3 DIIEKTPOOOR 503 HaxoIOWJICH B
BIIEKTPUUECKOM KOHTakTe C DSA 801. Kak [okKa3aHO, IIEPBHM 2JIEKTPOX
503a HaxoOouTCd B DBIEKTPUUYECKOM KOHTakTe C OypoOBHM cTaHkoM 802,
CBA3aHHEM CO CcOOpkKOM OypMJIBHOM KOJIOHHH. B HEKOTOPHX BapMaHTax

oCymecCcTBJIeHKS, OypoBOM cCTaHOk 802 MOXeT HaxXOOIUTLCA B XOPOIeM
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DIJIEKTPUUECKOM KOHTakTe ¢ DSA 801, TakuMm obpasoMm, obecrneuuBas
KeJlaeMEl B2JIEKTPUUECKMY KOHTaKT MexXny sJekTponoMm 503a m DSA 801.

[319] OmHako, B HEKOTOPHX BapMaHTax OCyMeCTBJIeHuS, OYypoBOM
cTaHOk 802 MOXeT He OO0ecClleuMBAaThL HaOeXHB SJIeKTPUUECKUM KOHTaKT
c DSA 801. B nomoBHHX CJy4dyasax, kabesgr 804 (M OpyTon
IO XO O AmMU BIIEKTPUUECKU IPOBOOAMUMN BJIEMEHT) MOXET
MCIIOJIb30BATHCA IJISA YCTAHOBJIEHUS BJEKTPUUECKOT'O KOHTaKTa Mexny
DSA 801 m 0OOBEKTOM, PAaCIOJIOXKEHHEM BHIIE I[IO CTBOJY CKBaXMVHH,
KOTOPEM ofecrneunuBaeT XOPOWMY DJEKTPUUECKMY KOHTaKT C IIepPBHM
BJIEKTPOOOM 503a. Hampumep, KakK [IoKa3aHo, kabeJb 804
ofecrieurMBaeT HEelNPEepPHBHHM, HaOeXHHM 3JIeKTPUUeCKUN KOHTAKT MeXIy
DSA 801 M YyCTBEBHM [IPOTUBOBHOPOCOBREM IpeBeHTOpoM 805, KOTOPHI,
B CBOK OuUepelb, HaXOOUTCS B XOpolleM »SJIEKTPUUeCKOM KOHTakKTe C
OypoBeM cTaHkoM 801 wm nepBeM BJekTponoM 503a. B mpyrmx
BapMaHTax OCYymeCTBJIeHMA, kabenb 804 MoxeT OHTH OPUCOEOVHEHHHM
HEIOCPEOCTBEHHO K OypoBOMYy cTaHky 801 WMIM HENOCPEeICTBEHHO K
nepeoMy 2JekTponmy 503a.

[320] B HEeKOTOPHX BapMaHTaxXx OCYIIECTBJIEHMHA, KOHTAKT MEXIY
kaBesieMm 804 m DSA 801 wMOXeT IHOONYyCKaThb OBWXKeHMe (HaIIpUMep,
BpameHue) DSA 801. Hanpummep, KOHTAKT MOXET IIPeACTaBJIATbL COOOM
CKOJIL3AMUM KOHTAKT, HaIpUMep, MeTOUHHY KOHTAaKT.

[321] Bropol nmjekTpon 503b pacnojaraeTcsa Ha WM BOJIU3U
(HanpuMep, B 1-10 M) OOBEPXHOCTM IJIA IIpMeMa 3JIeKTPOMaTlHMTHOTO

curHala, rnepenaBaeMoIro oT CKBaXMHHOTO YCTPOMCTBRA 100 SM

TeJIeMeTPUM . Kaxk IoapoBHO OIIMCAaHO BLIIE, CUTHaJ MOXeT
KOIMPOBATHLCSA IODaHHBIMU, CBA3aHHBEIMU c paboTom (HanpuMep,
HalnpaBJIeHUSd, HakKJIOHa, YaCTOTH BpalleHMa W T..1.) DSA 801.

HanpuMmep, kak OINMCAaHO BHIIe, CKBaxXMHHOe YycTpoucTBo 100 B5M
TeJleMeTPUM MOXeT 3allyCKaTbh M3MeHJMUMCI CcO BpeMeHeM TOK uepes
IIOO3EeMHEM ILJIJacCT MexXOy TeJleMeTpuuecKrM ycTpocTBoM 100 M BTOPBM
silekTponoM 503b. BaTeM CHIHaJl pPerucTpuUpyeTcsda nOeTekTopoM 505
(HanpuMep, KaK CUI'HaJl ToKa WIM HaOpSkeHud) ¥ »OeKoIupyeTcd
nexomepoM 507.

[322] B HEKOTOPHX BapMaHTax OCYNeCTBJIEHUMS, BTOPOM DJIEKTPOX
503b MOXeT NpencTaBJIAaATh cobom CTepXeHb, BEIIIOJIHEHHEBIV c

BOSMOXHOCTEIO YaCTUMUYHOTI'O BHelPeHMA B 3eMJI. B HEeKOTOPHEIX
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BapMaHTax OCYINeCTBJIEHMS, HallpMMep, KaK IIokKaszaHo Ha our. 14A,
BTOpPOM BIJIEKTPOL 503b MOXeT BKJIIOUATH B cebda IJIaCTUHY
TOKOCHMMATEJIA IJIS YBEJIMUEHUSI PeIMCTPUPYEMOT'O CHI'HaJjla. Hampumep,
[JlJaCTMHa TOKOCHMMATEJII MOXeT pacloJjlaraTbCda IIoNepek BooOpaxaeMou
OCH, YKasHBawlmel OT LeHTpa 3eMIM K Haz3zeMHOMYy BJekTpony 503Db.

[323] B HeKOTOpPHX BapMaHTax OCylleCTBJIeHU, HEeCKOJIbKO
sJlekTponok 503 (He IMokas3aHB) MOI'YT pPacCIpenelIaTbCHa B Pa3JIMUHBX
[IOJIOXKEHMAX II0 TIIOBEepXHOCTM nJsa cbopa ToKa, IIepemaBaeMoI'o OT
TeJleMeTpruueckoro ycrpoucrea 100, u, TakuM o00pa3oM, YBeJIUUEeHUS
cuIrHala, BHIIaBaeMoOI'O Ha OeTeKTop 505 (1, Heobsa3aTeJIbHO,
oBecrnieueHnd IIPOCTPaHCTBEeHHOM VI BpeMeHHOM’ MHbOOPMaLUN o
nepenaBaeMoOM CUTHaJE, HalpuMep, IOJIAPHOCTH, MeCTOIIOJIOKEHNU
VICTOUHVKA, BPEMEHU IPOXOXIEeHUd M T.II.) .

[324] B HEeKOTOPHX BapMaHTax OCYIeCTBJIEHUMS, IIePBHEM D2JIEKTPON
MOXeT OHTB OTCOeIMHeH oT OypoBoro cTaHka 802 (M, B CBOD
ouepensb, DSA 801) . B HEKOTOPHIX IIONOOHEIX BapMaHTax
OCyMeCTBJIEHVA, I[epBHM sJekTpon 503a Takxe MOXeT IIpeldCcTaBJIAThH
cobon CTEepPXeHb, AHAaJIOTMYUHHIM BTOPOMY DIIEKTPOOY 503b, HO
OTCTOAMUN oT HeTro. B HEKOTOPHIX infedifele)ziApe BapMaHTax
OCVYIeCTBJIEHUS, HM OOMH M3 BJekTponos 503 He HaxXoOUTCHd B
BJIeKTPUUEeCKOM KOHTakTe c DSA 801.

[325] CorilacHO bur. 148, B HEKOTOPEIX BapMaHTax
ocylecTBJIEHUS, BTOPOM BJIEKTPON 503b MOXeT HaxXxoIUTbCHA B
SJIEKTPUUYECKOM KOHTaKTe ¢, IIO MeHbllel Mepe, OIHMM II0I3&MHEM
obwexkToM 901. IlomsemHBM O00BekT 901 MOXeT TIMNIPEeOCTaBJIATL COJien
JIOO0OM BJIeKTPUUECKM OIPOBOOAMMM OOBLEeKT, COCeIOCTBYIIUNM Cc OYpoBOM
Jomankoy, comepxamer DSA 801, HanopuMmep, COCEeOHVM KOMIIOHEHTOM
CKBaXMHE (HampuMep, obcamHoM TpyGoM MM IPOTUMBOBHOPOCOBHEM
KOMIIOHEHTOM) , MeTaJUIMUeCKyl 3aJleXb WIM JoOoM IpyToM OPpUIOIHLM
ODBEKT. IToo3eMHBIM ODOBEKT 901 MOXeT OeliCTBOBATDH Kak
TOKOCHMMATEJIL OJ4 2JeKTpoma b503b ¢ yBeauMueHHOM OJIM30CTLI K DSA
801, TakmM oO6pa30M, CHMWXad IIOTEpK CUTHalla IIpU Iepellaue uUepes
IIOO3EeMHEM ILJIaCT MeXOy TeJleMeTpuuecKrM ycTporcTBoM 100 M BTOPBEM
siexkTpomoM 503Db.

[326] B  HeKOTOPHX BapraHTax OCYIIeCTRJIEHUI, Ha3eMHHM

OJeTeKTOopP 500 MOXeT WMCIOJB30BATE METOIE CHIMXKEHUS WJIN YCTPaHeHIMA
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myMma . Hanpumep, our. 15 CXeMaTUuyYeCKU IEMOHCTPUPYET
WIIOCTpaTuBHyK cxemy 1001 perucTpaluuyM -OJIS9 Ha3eMHOT'O IIPMEMHMKAa
500. CkBaXMHHBIM MHCTPYMeHT OM TeJjleMeTpuM BO30YXDaeT TOK CUI'HaJa
Tsignal Yepes COINPOTUBIEHMEe IIOO3eMHOT'O IJlacTa Rform K BJIEKTPOLOY
503b npuemHOM aHTeHHH 501.

[327] Odusmueckas KoHOUIypauusa cxeMel 1001 perucTpaluuM MOXeT
BRJIIOUATL B ce®d TPOBOOAMMM KOHTYP C MATHMTHEM IIOTOKAaM,
IPpOXOOAMMM UYepe3 KOHTYP (yKa3aHHBEIM KpecTUMKaMM) . 3aBUCHUMEBEIE OT
BpeMeHU M3MEeHEeHUs MaTHUTHOTO [IOTOKA ByoyT co3maBaThb
DIIEKTPOOBMXKYMYyD Ccuiy (3IC) B cxeMe, B pe3yjJbTaTe uUeIro, TOK
Tdetector, IIOCTyIamMMUi Ha OeTekTop 505 uepes miaextpon 503b, Bymer
paeeH CcyMMe Igignal M IOOIIOJIHUTEJIBHOTO TOKA Inagnetic,; OOYCJIOBJIEHHOTI'O
MarHuTHOM OSIC. B HEKOTOPHX BapMaHTax OCYIeCcTBJIeHUud, HalpuMmep,
KOT'la HEeNPpaKTUUYHO YIPABJATE MATHMTHEIM IIOTOKOM uYepe3 cxemy 1001
perncTpaunm, TOK Ipagnetic OYIOeT IIPeOCTAaBJATE WyM HeTeKTopy 505,

[328] B HEKOTOPEIX BapmMaHTax oCyecTBJIEHUS, MOXEeT
obecrneunBaTeCa OQOUKTHMEBHaA cxeMa 1002 perucrpauun. Kak ykaszaHO
IIYHKTUPHBEMM JIMHMAMM Ha our. 15, oukTMBHadA cxema 1002 wmmMeeT, 110
CYIeCTRBY, TaKyKn Xe O(U3MUeCKYK KOHQUIypalMsad WM MeCTOIIOJIOXKEeHUE,
Kak cxeMa 1001 perucTpauum. ToK cuTHajla lsignal HEe IIOCTyIlaeT Ha
dukTUBHYID cxemy 1002. OMKTMBHas CcxXeMa MOXeT BKJOUAThL B cebs
pPe3mnCcTOPr  Rdummy, CONPOTHUBJIEHME KOTOPOTO pPaBHO CONPOTUBIIEHUIO
[IOO3EMHOTO riacTa Rform. [TOCKOJIBKY PUKTHUBHAa L cxeMa 1002
coBMelleHa co cxemor 1001 perucTpauumu, UYepes Hee IIpoTeKaeT
IPUMEPHO TaKOoM Xe M3MEeHAKIMMCS CO BpeMeHeM MAaTHUTHHM IIOTOK, U
IORTOMY B Hel oGopMMpyeTCcsa IIpMMepHO Takasd Xxe OI0C. Korma Rdummy
pPaBHO COTNIPOTHBJIEHMID  [IOO3eMHOT'O  ILJacTa  Rform, IIOJIHHIM  TOK,
IoCTylaKm1ii Ha »geTekTop 505 3 OuxTHBHOM cxeMmu 1002, ©Oymer
paBeH TOKY MaUHUTHOTO MMyMa Inagnetic CxXeMel 1001 perucrpauumn.
Baper'MCTPUPOBAHHEM  CUTHaJl OT dukTUMBHOM cxemel 1002  MOXHO
BHUMTATE M3 3apelMCTPUPOBAHHOT'O CHUI'HaJla OT CXEeMH peTlMcTpaluM
(HanmpyMep, C MCIOJIE30BaHMeEM IUQOepeHLIMaJIbHOTO YCUJIUTEJIS), UYTOOH
CYIECTBEHHO TIIOHOABJIATE COCTAaBJAKIYKX MarlHUTHOTO IIyMa, OCTaBJIAA
TOJIEKO Isignal.

[329] HamnpumMmep, Kak IokKa3aHO Ha o¢our. 14A, OUKTUBHYK CXeEMY

1002 MOYXHO peanmsoBaThb nyTeM obecrieueHusd OUKTUBHOTO
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2JIEKTPpOOHOTO CcTepxHa 1003 psagoM C  JOeTEeKTOPHHM BJIEKTPOIHBM
crepxHeM 503b, HO »BJIEKTPUUECKM MIOJIMPOBAHHOTO OT IIOO3eMHOI'O
jiacTa, ¥, TaKuM o00pasoM, M3OJMPOBAHHOTO OT TeJIEMETPUUYECKOT'O
curHajla. OUKTHMBHEM 5JekTponl 1003 wmMoxeT OHTH I[OOKJIOUEH K
nerTexkTopy 505 mnOpoBOIKOM, MMeWmeM TaKyln Xe KoHOuUTypauuio U
PACIIOJIOXEHHYID PSAIOM C COOTBETCTBYyKmMEN IIPOBOIOKOM IeTeKTOPHOTO
BJIEKTPOOHOTO cCcTepxHa 503b. IetexTop 505 MoxeT peajM30BaTh
BHIIEONIMCAHHYID CcxeMy IudbepeHUMAJIEHOM pPerucTpaluuy IOJIS CHUMXEHUS
WM, IO CYHNeCTBY, YCTpaHeHMS MAaTHMTHOM IIOMEXMU.

[330] CorylacHO BapMaHTaM OCYIEeCTBJIEHMS, T'Ie MCIOJb3YITCH
OOIOJIHUTEJIbHEE 2JIEKTPOOEL, BHIIEYTIOMAHYTH  MeTOn nonaBJIeHU A
MaTHMTHOTO IIyMa MOXHO PacCHMpUTh IIyTeM oOeclledeHMsa OQUKTUBHOTO
CTEPXHSA PAOOM C KaXIbM IeTEKTOPHHEM 3JIEKTPOIHEM CTEPXHEM.

[331] XOoTsH BHIIEYIIOMSHYTHIM METOI I[IOOAaBJIEHMA MATHMTHOTO IIyMa
oBbecniedrMBaeTCd B KOHTEKCTE perucTpaluM ToKa, CJeayeT IIOHMMAaThb,
yTO, IO CYMecTBY, aHaJIOTUMUHHM [HOOXOI MOXeT MCIOJIbL30BaATHLCA B
KOHTEKCTE perucTpaluny HalpsSXKeHUCd .

[332] B pasIMuHBIX BapMaHTax OCYIEeCTBJIEHMSA, I[IyThb CuUIT'HaJa
MeXOy KaxXIbM M3 2JekTponoB 503 u meTexkTopoM 505 MOXHO BHOMPATH
OJIS CHWMXEeHMSA WM yCTpaHeHud myMa. Hamopumep, B  HEeKOTOPHX
BapMaHTax OCYIeCTBJIEHUI, I'Ie IPUCYTCTBYT BHEIHME MCTOUHUKU
myma, IpoBOLI MexnOy »JekTpornoM 503 wu  gerekTopoM 505 He
IpoRJIAOHBAETCS II0 KpaTuanmemMy IOCTYIIHOMY IIYyTM, HO, HAaIPOTHUB,
OTKJIOHSETCS OT KpaTuaumero JOCTYIIHOTO IIyTM, UToOH u3beraThb
VCTOUHMKOB IIyMa. Hamopumep, B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUS,
Korma JOeTekTop 505 pacnojlaraeTrcda  Ha IJIomanke oo OypoBY
YCTaHOBKY (T.e. Ha y4yacTKe pacumnimeHHOM TEePPUTOPUNA,
IoNIepXrBaKIeM  pas3JIndHOe OypoBoe 000pyInoOBaHMeE, OKPYXEeHHOM
YUaCcTKOM HepacCuMIeHHOW TeppuToOpuM), MOXeT OBTbL KeJaTeJlbHBM
IPOKJIAOHBATE COEOVMHUTEJILHEM MIPOBOL BIOOJIbL WMJIM BHe IIepuMeTpa
JIcmanKy TIon OYypOoBYK YCTaHOBKY BO M30eXaHMe  HaBOIOKM OT
VCTOUHMKOB IIyMa Ha ILJomanKe.

[333] B HEKOTOPEIX BapmMaHTax oCyleCcTBJIEHUS, rme
VCIIOJIE3YEeTCH HEeCKOJIEKO BJiekTponoB 503, MoxeT OHTBH XeJlaTeJlbHBEM
IpOKJIaNEBaThk IOBa WM 0o0Jiee COeOUMHUTEJIBHEX IIPOBOOOB II0 OO0meMy

ITy T (HaanMep, B BUIOE BUTOM I1ap:l IIpoBOIOOB, OKPYXEHHEIX
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IIPOBOOANMM SKPaHOM, HalpUMep, 3a3eMJIEHHHEM WM I[IPUKPEIJIEHHEM K
BO3OYOUTEJIO  SKpaHa OoJis BEINEONMUCAHHOTO IYyMOTIODaBJIEHV A ) Ha
OPOTSXKEeHUM, II0 MeHbIleM Mepe, dYacTu IIYyTHM, BeOymero OT OeTeKTopa
505. 3aTeM OpoBOZa MOI'YT OTBETBJIATHECH OT OOmMeI0 ydacTKa OIYyTU K
KaXIOMy U3 COOTBETCTBYKRIMX 3JIEKTPOLOB.

[334] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMSA, HalpuMep, Korna
nerTexkTop 505 pacmnojsiaraercs B OyIKe, OKPYXEHHHY pasJIMUHOM OPYyIOM
anrnapaTypoyr, MoOXeT OHTL XKeJaTeJIbHBEM SKPaHMPOBATH I[IpOoBOIa OT
aJekTponoB 503, Bxomammx B OyIKY ¥ IIOIKJIUEHHBEX K »OeTeKTopy
505. B HeKOTOpPHX BapMaHTax OCYIeCTBJIEHUA, BCe TIpoBOIa OT
sJlekTponok 503 MOTI'yT HAIPaBJATBECH B paclpelelJIMTeJIBHYI KOpPpOoOKY,
PacCIOJIOXeHHYID BHe OyIKM IIpUMeMHMKa. B HEeKOTOPHX BapMaHTax
OCYIECTRBJIEHNA, paclopenmeJuTesJibHas Kopobka obecrneumBaeT TOJBKO
IBa BEXOIHHX I[IpOBOIAa, B BUIe SKPaHUMPOBAHHOM BMUTOM IIapH, B
OYIKY . 9To nOpejoTeBpamaeT M3IOBITOUHHM mIYyM OT OIHOM  JIMHUU
HETATHMBHO BJMATH Ha JpyI'Me U oOJIeTdaeT I[ojJady CcuI'HaJla Ha
neTexkTop 505. IlepeksmoueHre MeXOy pPa3JIMUHEIMKY (HalpuMep, 3 WK
BoJiee) BXOIHHEMM JIMHMAMM pPaclIpemesIMTeJIbHOM Kopob®ke ©  OBYyMHA
BHIX O OHBIMMA JIMHU AMU pacrnpeneanuTesEHOM KOpOOKU MOXET
OCYIIeCTBJIATECA JIIOOBM I[IPUI'OOHEM 00pas3oM, Hallpumep, ULUUOPOBEMU
cpeICcTBaMM M3 OYyOKM (HaopMuMep, C MCIOJIE30BaHMEM OOHOTO WM
BoJjiee TPaH3UTOPHHX IIepeKJUaTesel), WIM BPYyUYHYID OT BHEMHEeN
pacrnpeneInTeJSIbHOM KOPOOKM.

CucTeMsl IepemaTurka/IpueMHUKa

[335] B paBJIMUHHX BapMaHTax OCYIEeCTBJIEHMS, OIMCAHHEM 3IOecCh
YCTPOMCTBA M CUCTeMel OM TeJleMeTpUMM WM Hal3eMHBM YCTpoMCcTBa u
CUCTEMEl IMPMEMHMKa MOTYT MCIOJBb30BaTbCA IO oTHellbHOCTM. OIHako,
B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUSA, COBMECTHOE MCIIOJIE30BaHUe
STUX VYCTPOMCTB M CUCTEeM MOXeT of6eclleuMBaTh [IpeuMyleCTBEeHHYI
CUHEPTHD. CkBaXMHHEIE YCTPOMCTBaA ¥ CHCTeMH OM  TeJleMeTpUM
obecrneuMBamT Iepedady BHCOKOM MONHOCTM B MMPOKOM OMalla30oHe
yacToT, Iaxe B SKCTPEeMaJIbHHX YCJOBMAX B CKBaxXyHe. HaseMHBN
IPpUEMHMK MOXeT IIPMHMMATL UM OeKOOMPOBATL D2TY IIepelady C BHCOKOMU
UYBCTBUTEJIBHOCTEI M BHCOKMM IYMOIIOIOABJIEHMEM. BMecTe C TeM,
cucTeMa  MOXeT oBecrnieurBaTh HaOexHyo, C BLICOKOM BuUTOBOM

CKOPOCTRK JIMHMI CBA3M MeXOy CKBaAXVMHHBEIM MHCTPYMEHTOM ¥V Ha3EMHBEIM
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KOHTPOJJIEPOM, IOaxXe Ha OoJbLMxX IJIyOMHax M B BKCTpeMaJlbHEX
YCIIOBUAX .

[336] Hammune TaKou HaOeXHOW  JIMHUU nepenaumM  MOXeET
ofecreurBaThk MHOTOUMCJIEHHEE [IPpeMMylleCTBa M MOXeT CO30aBaThb
YCJIOBUA IJiad OYypPOBHX paBoT, HEeBO3MOXHHX 0e3 TaKOWM JIMHUM CBA3U.
Hanpuwmep, Takad HaOexHad JIMHMA CBA3M I[IO3BOJIAET OllepaTopy
IPUHYMATE, 10 CYIEeCTBY, HEIIPEPHBHYK  TeJIeMe TPUIo (Hanpumep,
[IOJIOXEHME, HalpaBJIeHMe, HaKJIOH, YacTOoTy BpalleHUusS U OPpyIyo
MHbOOPMaLMD) , OCYWeCTBJIAThE CJIOXHELE onepaluu HallpaBJIEHHOTO
OypeHUs. TesleMeTpUAa MOXET obecrneunBaTLCA, 1o CymecTBY,
HelIpepHBHO (HaopuMMep, C YacTOTOM OOHOBJIEHMSA IOOCTATOUYHOM MOJIA
OTCJIeXUBAHUA  IIOJIOXEHMSA UM  COCTOSAHMA  OypOoBOI'O  MHCTPYMEHTA,
HeOOXOOUMEIX IJig pabOoTE) B TeueHMe NeCATKOB WM OaXe COTeH YacoB
SKCIUTyaTalun . CoOOTBETCTBEHHO, olepaTop nMeerT BO3SMOXHOCTE
nojiydyaTes  OoJlee  ILJIaBHEE, foJiee IIpeMMylleCTBEHHEE TpPaeKTOpPUU
OypeHUsa, dUYeM OBJIO BO3MOXHO paHee.

[337] XoTa B BHIEIPUBEIEHHHX I[IpMMepax OCHOBHOe BHMMaHMe
OBLIO YyIOeJIeHO obecCleueHuUo TeJieMe TPUN 0JId CKBaXMHHOTO
MHCTPYMEHTA, HallpuMep, Bypa, cienyer [IOHUMAThL, uTo
IpeIyCMOTPEHHEE 3I0eCh YCTPOMCTBa M METONH MOTYT MCIOJb30BaATbLCSA
0JIg  JIIo0OTO HNPUIOOHOTO [NIPUMMEHEeHMd, BKJIYaKmero B cebfd Opyrue
TUIE [IOO3EMHOM CBABU WU TeJIeMeTpUU.

BKIIIOUEHVE IIOCPEINCTBOM CCHUJIKK

[338] Bce comepxaHue BCex [IaTeHTORB, Oy BJIMKOBAHHEIX
[IAaTEeHTHHX 3asSBOK M OPYIUX YIOMSAHYTHX 3IeChb CCHEJIOK, BKJOUYAKIVX B
cebdg, HO 0e3 oTpaHUUeHHUHA, I[IepeuMrcJIeHHHe B HWXEIpUBEeIeHHOU
Tabauie 2, B 4BHOM BMIe BKJIKOUEHO CKOIa B IIOJIHOM OOBeMe

IIOoCpelCTBOM CCEUIKM.

Tabmmua 2
[[aTeHT. Iejio N BarnjiaBue 3asaBKU TaTa HMaTa [IyOauKaumsa
sagap. N rnomaum myOsmkar [N
12/928,896 |[UTL-002-N |[Electrochemical 12/21/2010(6/21/2012[Us20120154

Double-Layer Capacitor 979

for High Temperature
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12/928,897 [UTL-003-N |[Battery-Capacitor 12/21/2010(6/21/2012[Us20120156
Hybrid Energy Storage 528
System for High
13/480,085 |UTL-004-N |Power System for High|5/24/2012 ([10/25/201[Us20120268
Temperature 2 074
Applications with
PCT/US12/ UTL-004- [Power System for Highl[5/24/2012 |11/29/201W020121625
39342 PCT Temperature 2 00
Applications with
13/491,593 [UTL-006- |Energy Storage Medial6/7/2012 [12/13/201[Us20120313
N for Ultracapacitors 2 591
PCT/US12/ UTL-006- |Energy Storage Medial6/7/2012 [12/13/201W020121707
41438 PCT for Ultracapacitors 2 49
PCT/US12/ UTL-010- [High Temperature|7/9/2012 |1/17/2013[W020130097
45994 PCT Energy Storage Device 20
13/553,716 [UTL-011-N |Power Supply for|7/19/2012 |1/31/2013[Us20130026
Downhole Instruments 978
PCT/ UTL-011- |Power Supply for[7/19/2012 [1/31/2013W020130161
Usl1l2/47474 |PCT Downhole Instruments 45
13/560,628 |[UTL-012-N |Aluminum Housing with|7/27/2012 ([1/31/2013[Us20130029
a Hermetic Seal 215
13/588,452 |UTL-013-N |In-line Manufacture of|8/17/2012 [2/21/2013[UsS20130045
Carbon Nanotubes 157
13/587,037 [UTL-014-N [High Power and High|8/16/2012 [2/21/2013[Us20130044
Energy Electrode using 405
13/669,396 [UTL-016-N |Production Logging|l1/5/2012 [10/17/201[Uus20130271
PCT/US12/63 [UTL-016- |Production Logging|l1/5/2012 |5/10/2013W020130675
621 PCT Instrument 40
13/681,081 [UTL-018-N Mechanical Hermetic|l1/19/2012[6/6/2013 [Us20130143
13/706,055 [UTL-019-N |[On-Board Power Supply [12/5/2012 |6/6/2013 [US20130141
PCT/US13/ UTL-024- |Advanced Electrolytel2/25/2013 [8/29/2013[W020131269
27697 PCT Systems and Their Use 15
in Energy Storage
13/776,603 [UTL-024-N |Advanced Electrolytel2/25/2013 [2/13/2014[US20140042
Systems and Their Use 588
in Energy Storage
13/886,177 |UTL-028-N |[Enhanced Carbon Based/5/2/2013 2/27/2014[Us20140057
Electrode for Use in 164
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PCT/US14/ UTL-033- Modular Signall3/15/2014 [9/18/2014W020141452
29992 PCT Interface Devices and 59

Related Downhole Power

PCT/US14/ UTL-034- |Inertial Energy|3/17/2014 [9/18/2014W020141455
30310 PCT Generator for 20

Supplying Power to a

[339] CneumaJmMcTe B JaHHOM 00JACTM TEeXHMKM CIOCOOHHE IIOHATDH
WIIN YCTaHOBUTEL c MCIIOJIL30BaHMeM  He BoJee yeM  OOBIUHHX
SKCIEPUMEHTOR, MHOTOUMCJIEHHHE DSKBUBAJIEHTH KOHKPETHHX OIIMCAaHHHX
30ech Opolelyp. Takue SKBMBAJIEHTH CUUTATCHIS BXOOAMNMMMU B OOBEM
2TOTO n3006peTeHns " OXBaTHBATCHA HMXecJenyomen bopmyJion
nz3obpeTenus. Kpome Toro, J0OBHEe OpelyCMOTPEeHHHEe 3OeChb UMCJIeHHLe
MM  aJdaBUTHHE OMallas3OHH [IPM3BAHE BKJIOUATL B cebd BepxHUE U
HIVXKHME 3HaueHMd STUX OuarnasoHoB. KpoMme Toro, Jobdoe IIepeuuclieHHUe
WM TpPYyHNIMpOBaHMe IOIPpM3BaHO, I[IO0 MeHbLIleM Mepe, B OIOHOM BapuaHTe
OCyMeCTBJIEHKS, OpelcTaBJIATL YCJIOBHOe ofOo3HaUeHMEe WIM YIOOHHM
crioco® IIepeurcJiIeHVMsa He3aBUCUMEIX BapMaHTOB OCYIMECTBJIEHUA; TaKuM
oBpaz3oM, KaxOelM  9DJIEeMEeHT CIMCKa cjlegyeT CuMTaTh OTIOeJIbHBEM
BapMaHTOM OCYIIEeCTRBJIEHMS .

[340] CrlenyeT IIOHMMAaThb, UYTO WBJIOXKEHHBE 3IOeChb IIPUHLMUIIE
ABJIAITCA JIMIb WJIJIOCTPATUBHEIMYM M He OTpaHMUMBAKT M300peTeHHUe.
XoTsa m300peTeHMe OINIMCAHO CO CCHUIKOM Ha WJIJIICTPATUMBHEE BapMaHTH
OCYWEeCTBJIEHN A, CJEeOyeT IIOHMMaTh, YTO, He BHXOIA 3a paMku obbeMa
n300peTeHrss, MOXHO BHOCUTL Pa3JIMUHEE M3MeHEeHUuSI U 3BaMeHSIThH
SJIEMEHTH MX  SKBMBaJIeHTaMM. Kpome  TOTO, MOXHO  IIPeIJIOXUTDL
MHOT OUMCJIEHHEE MOIUQUK AN nJis amanTauum KOHKPETHOTO
MHCTPYMEHTa, CUTyaluV WMJIM MaTepualJa K IPpUHLUIAM M300peTeHUs, He
BREIXOI S 3a paMKu ero CyImeCTBEeHHOTO oB6weMa . TozTOoMYy
OpennojlaraeTcs, UYTO M300peTeHMe He OTpaHUUMBAETCS KOHKPETHBM
PaCKPHETEM BapMaHTOM OCVYIIeCTBJIEHU S, HO onpeneyseTcs

HIDKecJlenynmert GopMyJIon M300peTeHud .
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$OPMYJIA MBOEPETEHNA

1. YCTPOMCTRO BSJEKTPOMaATHUTHOM (35M) TejieMeTpuM, CoIepXallee
cxeMy OM TeJyleMeTpMM, CIOCOOHYK IepeldaBaTb MMIYJLCHHEM CUTHaJl OM
TeJIeMeTPMM  BEICOKOM  MOIMHOCTH, nopuyeM CHI'HaJg OM TeJjileMeTpun
BEICOKOM MOIHOCTM MMeeT IIMKOBYID WM CPEeIH MMIIYJILCHY MOMHOCTD
oT okoJio 20 BT mo okxojio 2000 Br.

2. YcTpomcTBO OM TeJieMeTpuM II0 II. 1, B KOTOPOM YCTPOMCTBO
OOTIOJIHUTEJILHO COIEepPXMT SHepro3alacanmee YCTPOMCTBO, coIepxalee,
10 MeHbIleM Mepe, OIHYy 0aTapek, »OpOCCeJlb, BHCOKOTEeMIepaTypHOe
nomsapsSxaeMoe DHeprosanacammee ycTporcTBO (HTRESD) wuau Jobyil MX
KOMOMHALUIO .

3. YCTpOoMCTBO M TeJleMeTpUn rio II. 2, B KOTOPOM
SHepro3aracawnimee YCcTpoMcTBo comepxuT HTRESD, comepxalee, IO
MeHbBIIe Mepe, OIMH DJEeKTPOJUTUUECKUN KOHIOEeHCATOop, I'MOPUIHLN
KOHIOEHCAaTOp, CYIEPKOHIOEHCATOPp, WM JIOYID MX KOMOMHAIIMD.

4., VYcTpomcTBO OSM TeJeMeTpuM 0 IoI. 3, B koTopoM HTRESD
COOEepPXMUT, IO MeHBbIIeM Mepe, OIOMH CYIepPKOHIEeHCAaTOp.

5. VYcrporicTBOo OM TeleMeTpuMu 1o JoboMy U3 OIPeIBOyMMX
IIyHKTOB, B KOTOPOM p»Hepro3alacawnilee YCTPOMCTBO COIEPXUT, IO
MeHbIIeV Mepe, OIOHY ODaTapen.

6. YcTpoMcTBO 35M TeJleMeTpuM II0 II. 6, B KOTOPOM, IIO MeHbIeM
Mepe, OIHa OaTapesd COOEPXUT JIUTUN-TUOHWIXJIOPUIHY OaTapen.

7. YcTpomcTBO OM  TeJleMeTpuM @ IIo  JiHoOoMy M3 IPeIBOYIMX
IYHKTOB, B KOTOPOM  YCTPOMCTBO BHIIIOJIHEHO c BO3MOXHOCTLIO
IIOOKJIOUEHMS K WMMHe NUTaHusa OypoBOI'O cHapdanma (TPB).

8. VYcTpo¥cTBO OM TeJeMeTpuM IO JIOOMY M3 IIPEeOBOYyIMX
IYHKTOB, B KOTOPOM YCTPOMCTBO BHIIOJHEHO C BO3MOXHOCTBI IIpMUeMa
BXOOHOM MOIMHOCTHM OT CKBaXMHHOTO MCTOUHMKA MOMHOCTH.

9. YcrporcTBOo 3M TeJeMeTpuM IO II. 8, B KOTOPOM CKBAaXMHHBI
MCTOUHUK MOIIHOC TH COOEPXUT BaTapen, TeHepaTop, MCTOUHUK
OUTaHMUA, [IOOKJIUEeHHHM K Ha3eMHOMY MCTOUHMKY MOMHOCTHM, WX JI0OY
X KOMOMHAIIMIO.

10. VYcrmporcTBO OM TeJeMeTpuM o JoOoMy U3 IOIPEeOBOyIMX
IIyHKTOB, B KOTOPOM YCTPOWMCTEBO JIONIOJIHUTEJIEHO COHOEPXUT CXEMY
YIIpaBJIeHad MOIHOCTBI.

11. VYcrpomcTBOo OSM TejyieMeTpuu o . 10, B KOTOPOM CXeMa
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YIIPpaBJI€HMA MOIMMHOCTEID COIOEPXUT CXeMy 3apAIKM CYIIEepKOHIeHCaTOopa.

12.

CXeMa YIIpaBJIEHNA

YcrporcTBo SM TeJleMeTpMM IO III.

10 o 11,

MOIIHOCTEIO COIOEpPXNnT cxXeMy

DJIEKTPOHHEIM O0OpPYyIoOBaHMEM.

13. YCTpoMCTBO

5M TeJyleMeTpMM I[IO0 JioboMy W3 III.

B KOTOPOM

YIIpaBJIEHMA

10-12, B

KOTOpOM CXeMa VYIIpaBJIEHMA MOIHOCTEBIO COOEPXUT CXeMy VYIIpaBJIEHUA

BaTapeen.

14. YCTpoMCTBO

OM TeJileMeTpuM II0 JiOoMYy M3 IIIl.

10-13, B

KOTOPOM CXeMa VYIIpabBJIEHMA MOIMHOCTEBID COIOEPXUT MCTOUHMK IIMTaHMA B

KOMMYTallMIOHHOM pPeXVMe .

15.

IIMTaHMAd B KOMMYyTAUVMOHHOM peXNVMe BBI@paH "3 TPYIIIIE,

YcTporicTBO SM TeJleMeTpUM IO II.

14,

B KOTOPOM MCTOUHIMK

cocTodmer M3

TTOHVIXALMNX , TTOBHITAIMMX , [TOHVIXAIE ~ IO BHITAMNX , [TOBHIIAKIE —
MOoHMXaom1X, Mo cxemMa UJyka, IIPAMOXOINOBHIX, 0BPaTHOXOIIOBHX,
6e3IpoCCesIbHEIX npeobpasoBaTelel, HapuMep, rIepeKJIIYaeMbIx

KOHIEHCaTOPHHEX IIpeofpas3oBaTeieln,

WMJIV JIOOBEIX MX paSHOBMHHOCTeﬁ.

16. VYcrporcTBO OM TejieMeTpuM 1o Jwobomy u3 nn. 10-15, B
KOTOPOM CXeMa YIpaBJIeHUsda MOWMHOCTBI MMeeT SBKCIUIyaTalMOHHYI
20peKTUMBHOCTE 0OoJjiee 50%.

17. YcrpomcTBO OSM TeJiIeMeTpMM IO . 16, B KOTOPOM CXeMa
yIIpaBJIeHVd MOWHOCTBIO MMeeT SKCIJIYaTalMOHHYK 20QeKTHMBHOCTL Oojee
60%.

18. VYcTporcTBO O5M TejyleMeTpuM IO II. 16, B KOTOPOM CXeMa
YIPaBJIEHUS MOINHOCTBI MMEET HSKCIJIyaTallMOHHYID 50OeKTUBHOCTE OoJee
70%.

19. VYcTpoMcTBO O5M TeJlIeMeTpMM IO II. 16, B KOTOPOM CXeMa
YIOpaBJIEHUSA MOINHOCTLI MMEeT HSKCIJIyaTallMOHHYKD 50OeKTHBHOCTE OoJee
80%.

20. VYcTporcTBo OSM TejeMeTpuMM IO . 16, B KOTOPOM CXeMa
YIOpaBJIEHUSA MOINHOCTLI MMEeT HSKCIJIYyaTallMOHHYKD 50OeKTMBHOCTE OoJee
90%.

21. VYcTpoymcTBo OSM TejeMeTpMM IO II. 16, B KOTOPOM CXeMa
YIOpaBJIeHMA MOINHOCTLI MMEeT HSKCIUIYyaTallMOHHYID 20OeKTUBHOCTE OoJee
95%.

22. VYcrpomcTBo OM TeJeMeTpMM IO II. 16, B KOTOPOM CXeMa
YIOpaBJIEHMA MOIHOCTLID MMeeT »SKCIJIyaTallMOHHYID 30OeKTUBHOCTE OoJee
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99%.
23. VYcTpoMmcTBO OSM TejyieMeTpuMM 10 JboMy M3 OpeIbOYINX
OYHKTOB, B KOTOpPOM cCxXeMa OM TeJleMeTpUr COLOEPXUT UCTOUHUK

IIMTaHMAd B KOMMYyTAUVMOHHOM pPeXUVMe.

24.

IIMTaHMA B KOMMYTALUMOHHOM DeXVMe BBI@paH 3 TPYIIIEL,

IIOHMXapm1Xx , IIOBHIIAKINVX ,

TIIOHVDKAIUX , no cxema 4Yyka,
De3apoCcCcesIbHBIX
KOHIOEeHCATOPHHX MIpeobpaszoBaTeseN,

25. VYcTporcTBo 5SM
IIYHKTOB,

20DeKTUMBHOCTE 0OoJjiee 50%.

YCcTpocTBO 3OM TeJjieMeTpuM IO II.
ITOHMXalllle —ITOBEIIAIMMX ,
IIPAMOXOIOORBEIX ,

npeoBpaszoBaTese,

TeJeMe TPUM

14,

cocTodumen

HanpuMmep,

WMJIV JIOOBEIX MX paBHOBM,JIHOCTeIZ.

o JmoboMy U3

B KOTOPOM MCTOUYHMK

nus3

IIOBHIIAIE ~
0BPaTHOXOIOOBHX,

IIepeRrJInYaeMbIX

IIpe el OymmX

B KOTOpPOM CXeMa SM TeJIeMeTPpMM MMeeT OSKCIJIyaTalVMOHHYIO

26. YcTpoMcTBO OM TejleMeTpMM IO HO. 25, B KOTOPOM cxXeMa O9SM
TeJIEMETPUM MMEEeT 3KCILIyaTalMOHHYI 30QeKTHMBHOCTBL OoJjiee 60%.

27. YcrpomcTBO OM TejleMeTpMM IO IHO. 25, B KOTOPOM cxXeMa 05M
TeJIEMETPUM MMEET 3ZKCIUIyaTalMOHHYI 30QeKTMBHOCTBL OoJjiee 70%.

28. YcrpomcTBO OM TejleMeTpMM IO . 25, B KOTOPOM CxXeMa O9SM
TeJIEMETPUM MMEEeT DSDKCIUIyaTalMOHHYI 30QeKTHMBHOCTE OoJjiee 80%.

29. VYcrpomcTBOo OM TeJyleMeTpMM IIO II. 25, B KOTOPOM cCxXeMa O9SM
TeJIEMeTPUM MMeeT SKCIJIyaTalMOHHYID 200eKTMBHOCTL 0OoJjee 90%.

30. YcTpo¥cTBO 3SM TejleMeTpMM IO II. 25, B KOTOpoM cxeMma 9SM
TeJIeMeTPUM MMeeT 3KCIIyaTalMOHHYID 30PeKTHMBHOCTL OoJjiee 95%.

31. YcTpomcTBO 3OM TeJleMeTpuM IO II. 25, B KOTOpOM cxeMa 9SM
TeJIeMeTPUM MMeeT 3KCIUIyaTalMOHHVID 30PeKTHMBHOCTBL OoJjiee 99%.

32. VYcrTpomcTBO OM TejlIeMeTpuMM 10 JiobfoMy M3 [OPpeIBOymUX
IIyHKTOB, B KOTOPOM CHMIHaJl SM TeJjleMeTpUM MUCXOOUT U3 IeHepaTopa

5M cHuTHaJa HM3KOM MOUHOCTHM.

33. VYcTpoMcTBO 35M TelleMeTpUuM

5M cuIHaJja HM3KOM MOMHOCTH InpeocraBjidaeT

no no. 32,

cofoM MHCTPYMEHT

B KOTOPOM TeHepaTop

M

TeJIeMeTpPUM, CIOCOOHHM ofecneuuBaThk OM CHMTHaJ MOIMHOCTBI OO OKOJIO
15 BT.

34. VYcrTpomcTBO OSM TejleMeTpuMM 10 JioboMy M3  OpeIBOymrxX
IIyHKTOB, B KOTOPOM YCTPOWMCTEO COINEPXUT HaKONUTeJIb BHEepIUH,
BHIOAKMMM Ha CcxeMy OM TejeMeTpuM, IO MeHbllelt Mepe, 50 BT

MI'HOBEHHOM MOIHOCTMH .
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35. VYcTpoMcTBO SOM  TejleMeTpMM IO . 34, B KOTOPOM
HaKONMUTeJIb DHEPTMM BHOAEeT, IO MeHblleM Mepe, 100 BT MI'HOBeHHOMU
MOIIHOCTM Ha cxemMy OM TeJIeMeTpUM.

36. VYcTrpomcTBO OM  TejleMeTpMM IO . 34, B  KOTOPOM
HaKONUTeJIb SHEepIUM BHIOaeT, 10 MeHblleM Mepe, 150 BT MI'HOBEHHOMU
MOIHOCTM Ha cxeMy OM TeJyleMeTPpUM.

37. YcTpo¥cTBO SM  TejJeMeTpMM IO II. 34, B KOTOPOM
HaKONMUTeJIbL DHepIMM BHOaeT, IO MeHbmeM Mepe, 200 BT MT'HOBeHHOMU
MOIMHOCTM Ha cxeMy OM TeJieMeTpUM.

38. VYcTpo¥cTBO OSM TeJleMeTpMM IO II. 34, B KOTOPOM
HaKONMUTEJIb DHEepTMM BHOAeT, IO MeHblleM Mepe, 250 BT MT'HOBeHHOMU
MOIMHOCTM Ha cxXeMy OM TeJjleMeTpUM.

39. VYcTporcTBO OSM TejyieMeTpuMM 0o In. 34-38, B KOTOPOM
HaKONMUTEJIb SDHEPTUM COHOEPXUT, I[I0 MeHBIeW Mepe, OOHY OaTapen WM
HTRESD.

40. YcTpoMcTBO OSM  TejleMeTpMM IO . 39, B KOTOPOM
HaKOIMUTeJIb 5SHeprum comepxmuT HTRESD, KOTOPEM COLOEPXUT, I10
MeHbBIIE Mepe, OIMH DJEeKTPOJUTUUEeCKUN KOHIOEHCATOop, I'MOPUIHLEIM
KOHIEeHCAaTOop, CYIepPKOHOeHCAaTOop, WM JIOYyH UX KOMOMHALMD.

41, VYcrpomcTrBo OSM TejyemMeTrpum no . 40, B koTopoM HTRESD
COOEpPXUT, IIO0 MeHblleM Mepe, OIMH CYIepKOHIEHCAaTOP.

42, YcrpoMcTBO OM TejleMeTpuMu o 1. 41, B xoTopoMmM HTRESD
COOEPXUT LIEINOUKY CYIIEepPKOHIEHCATOPOB.

43. YcTpoMcTBO SM TeJeMeTpuM IO II. 42, B KOTOPOM IllelloduKa
CYIIEPKOHIOEHCATOPOB COOEPXUT [IOCJIENOBATEJILHO COeIOMHEHHEE
CYIIEPKOHIOEHCATOPEH.

44, YcTpoMcTBO 5M TejyleMeTpuM 1o nOn. 41-43, IOONOJHUTEJIBHO
comepxallee, 1o MeHbIIen Mepe, onoHYy cxeMy yIIpaBJIeHU A
CYIIEPKOHIOEHCATOPOM, CXeMy 3apialKy CYIEepKOHIOeHCcaTopa WU CXeMy
COCTOSAHMSA 3apdna.

45, YcTpomcTBO OSM TejleMeTpuMM 10 JioOoMy M3  OPeOBOyMUX
IyHKTOB, B KOTOpPOM CHI'HaJ OM TeJleMeTpUM COIEPXUT HOaHHHe,
CBA3aHHEE C, IO MeHBbIeW Mepe, OIHMM CKBaXMHHEM MHCTPYMEHTOM,
BHIOpaHHBEIM U3 TPYIIIH, cocTosAmen nus MHCTPYMeHTa DaTuukKa
HalnpaBJIeHUH, MHCTPYMEHTa ADEPHOTO MaTrHUTHOTO pe30oHaHCca,

KOJIOHKOBOTI'O 6ypOBOI‘O MHCTPYMEHTAa, akKyCTHn4YeCKOI'O MHCTPYMEeHTAa,
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MHCTPYMEHTa IIJIOTHOCTM HeWTPOHOB, MHCTPYMEHTa TIaMMa-IOeTeKTopa,
MHCTPYMEHTA cecMMYeCKUX W3MepeHun, TeJIeMe TPUUEeCKOT'O
MHCTPYMEHTa, MHCTPYMEHTa YHOEeJIBHOT'O COIPOTMBIIEHUA M OIpodoBaTelia
jiacra.

46. VYcTpomcTBOo OM TeJeMeTpuM II0 JioOoMy U3 IIPeOHOYMIUX
IYHKTOB, B KOTOPOM cxeMa OM TeJjleMeTpuM CIOCOOHa BHEIOABATH OT
okoJijo 20 BT mo okxojJo 250 BT BLHXOOHOM MOMHOCTM Ha AaHTeHHY
CKBaXVHHOWM TeJIeMeTpPUN.

47. VYcTpomcTBO OM TeJlIeMeTpuMM 10 JiofoMy M3 [OIPpeIbIyMUX
IIyHKTOB, B KOTOPOM cCcxeMa OM TeJjleMeTpuM CIOCOOHa BHIOABATE OT
okojsijo 50 BT mo okojo 250 BT BHXOOHOM MOMHOCTM Ha AaHTEeHHY
CKBaXVHHOW TeJIeMeTpPUHN.

48. YcTpoMCTBO 35M TejeMeTpum 0o . 47, B KOTOpPOM cxeMa O9SM
TeJIeMeTpuM crnocoBHa BHIOaBaThk OT OKoJiIo /5 BT mo okojo 250 BT
BEHIXOOHOM MOMHOCTM Ha aHTeHHY CKBaXVHHOWM TeJleMeTpUU.

49, VYcTpoMcTBO O5M TejleMeTpUMM 10 JioboMy M3 OpeIbOyIrxX
I[IyHKTOB, B KOTOPOM cxeMa OSM TejleMeTpuM CIOCOOHa BHIOABATL IO
okojio 300 B BHXOIOHOTO HalNpAXeHMsS Ha  aHTeHHY CKBaXMHHOMU
TeJlIeMeTPUN .

50. YcrpomcTBOo 35M TejleMeTpuM IO II. 49, B KOTOpPOM CxeMa OM
TeJleMeTpMM CIOCOOHa BHIABATH BHXOOHOE HalpsSXeHMe OT OKoJiIo 8 B
0o okoJio 200 B Ha aHTeHHY CKBaXVHHOM TeJIeMeTpUU.

51. VYcrpomcTBOo 35M TejeMeTpuM o II. 49, B KOTOpPOM cxeMa O5SM
TeJIEMeTPUM CIOCOOHa BHOABAaThb BHXOIHOE HalpsSXeHMe oT okojio 30 B
0o okoJjio 200 B Ha aHTeHHY CKBaXMHHOM TeJieMeTPpUM.

52. VYcTpomcTBo OS5M TejlIeMeTpUMM 10 JioboMy M3 [OPeIbOyMUX
IIyHKTOB, B KOTOPOM cxeMa OSM TejleMeTpuM CIOCOOHa BHIOaABATH IO
okoJio 50 A BHXOIHOTO TOKa Ha aHTeHHY CKBaXMHHOM TeJIeMeTpUM.

53. VYcTpomcTBO 3M TeJeMeTpUMM O TI. 52, B KOTOPOM cCxXeMa O9SM
TeJleMeTpuM crnoco®Ha BHIOaBaTk oT okoJyio 0,5 A pmo okxojo 35 A
BEHIXOOHOTO TOKa Ha aHTEeHHY CKBAaXWHHOM TeJIeMeTpUM.

54, YcTpomcTBO 35M TeJeMeTpMM IO II. 52, B KOTOPOM cCxXeMa O9SM
TeJIeMeTpuM crnocofHa BeHIOaBaTh OT OKoJJo 1 A pmo okojo 35 A
BEHIXOOHOTO TOKa Ha aHTEeHHYy CKBAaXWHHOM TeJIeMeTpUM.

55. VYcTpomcTBO O35M TejleMeTpuMM 10 JiobOoMy M3 OpeIbOyIMX

IIYHKTOB, B KOTOPOM YCTPOMCTBO CIIOCOOHO padoTaTh B TeMIepaTypHOM
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orarnaszoHe oT okoJjyio -40 rpanycop llenscmsa 1o okoJo 250

Hesgbcusdg.

56. VYcTpoumcTBO SM TeJeMeTpMM IO . 55, B

YCTPOMCTBO CcHocoBHO paboTaTb B TeMIepaTypPHOM IMara3oHe
-40 rpanycoB llesnbcusa no okoJo 210 rpanycorB lenbcus.

57. VYcrTporcTBo OM @ TeJIeMeTpMUM IO II. 55, B

YCTPOMCTBO CIOCOOHO padoTaTb B TeMIIepaTypPHOM IMallas3oHe
-40 rpanycoB lenkcua mo okoJio 150 rpanmycos leakcud.

58. VYcTpo¥cTBO SM TejJleMeTpMM IO II. 55, B

YCTPOMCTBO CIOCOOHO paboTaThb B TeMIIepaTypHOM IMallasoHe
80 rpanycoB llenkcua mo okoJio 250 rpanycos llenbcusd.

59. VYcTpo¥cTBO SM TeJleMeTpMM IO II. 55, B

YCTPOMCTBO CIOCODOHO paboTaThb B TeMIepaTypHOM IMalasoHe
80 rpanycoB llenkcua nmo okoJio 210 rpanycos llenkcusd.

60. VYcTpomncTBO SM < TejJeMeTpuUM IO II. 55, B
YCTPOMCTBO CIOCOOHO paboTaThb B TeMIepaTypHOM IMallasoHe

80 rpanycoB llenbcusa nmo okoJjio 150 rpanycos llenkcusd.

61. YcTporucTBOo S5SM TejeMeTpuM o o. 1,
CUTHaJ S5M  TejleMeTpMM  BHICOKOM  MOMHOCTU  COIEPXUT
OJIUTEeJIbHOCTRIO MeHee OKoJIo 0,1 CexyHIH.

62. YcTpoMcTBO OM TejleMeTpuM IIo II. 1, B
CuTHaJ SM TeJleMeTpMM  BHCOKOM  MOMIHOCTM  COIEPXUT
OJIMTEeJIbHOCTRIO MeHee okoJio 0,01 ceKyHIH.

63. YcTpoMcTBO S5M TejeMeTpuM o II. 1, B
CUTHaJ 5M TeJleMeTpUMM  BHCOKOM  MOMHOCTU  COIEPXUT
OJIMTEeJIbHOCTRIO MeHee okoJio 0,001 cexkyHOH.

64. YcTpoMcTBO SM TeJeMeTpuM 1o II. 1, B
CUTHaJI S5M TeJleMeTpPMM  BHCOKOM  MOMHOCTU  COIEPXUT

OJIMTEJILHOCTBID MeHee oOKoJIO 0,1 MWIIJIMCEeKYHIH.

65. YcTporcTBO SM TeJIeMeTpuM 1o . 1, B

CHUT'HaJl SM TeJleMe TP BEICOKOM MOIMHOCTM COOEpPXNT

OJIMTEJIbHOCTBhID MeHee okKoJiIo 0,01 MMIIJIMCeKyHIEH.

66. YCTpOoMCTBO SM TeJjieMeTpuM IO . 1, B

CHUT'HaJl oM TeJleMe TP BEICOKOM MOMHOCTM COIOEpPXNT

OJINTEJIbHOCTBhI MeHee OKoJIO 0,001 MMJIIIMCEeKYHIH .

67. YcrpoucTBOo SM TejieMeTpuM IO II. 1,

I'pallyCoB

KOTOPOM

OT OKOJIO

KOTOPOM

OT OKOJIO

KOTOPOM

OT OKOJIO

KOTOPOM

OT OKROJIO

KOTOPOM

OT OKOJIO

B KOTOPOM MMHyJ'H:CHBIﬁ

VIMITY JIB CEL

KOTOPOM MMIIYJIb CHBIM

VIMITY JIE CEL

KOTOPOM VIMITYJIb CHEHIM

VIMITY JIb CEL

KOTOPOM FVMITYJIb CHEHIM

VIMITY JIB CEL

KOTOPOM FVMITYJIb CHEIM

VIMITY JIB CEL

KOTOPOM IMMITYJIb CHEIM

VIMITY JIb CEL

B KOTOpPOM MLJHyJ'IbCHbIﬁ
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CUTHAaJ oM TeJIEMEeTPUN BHICOKOM

3all0JIHEHMI MeHee OKOJIO b%.

68. YcTpoMcTBO OM TeJjieMeTpUu

CUTHAaJ oM TeJIeMeTPUN BHICOKOM

3alloJIHEeHM S MeHee OKOoJIo 1%.
69. YcTpoMcTBO 3M TeJleMeTpUM

CUT'HaJ OM TeJjieMeTpumn BHICOKOM

3aloJIHeHa MeHee okoJio 0,1%.

70. YCcTpoMCTBO 35M TeJleMeTpUuM

CUTHAaJ oM TeJIEMEeTPUN BHICOKOM

3aroJIHeHa MeHee okoJio 0,01%.

71. YCTpoMCTBO 35M TeJleMeTpUU

CUTHAaJ oM TeJIEMEeTPUN BHICOKOM

3aroJiIHeHsa MeHee okoJio 0,001%.

72. YCTpOMCTBO 35M TeJleMeTpUU

curHaJg SM TeJleMe TP BEICOKOM MOIHOCTM MMeeT

MOIMHOCTEL 0OoJjiee 200 BT.

73. YcTpoMcTBO 3SM TelleMeTpUU

curHaJg SM TeJleMe TP BEICOKOM MOIHOCTM MMeeT

MOIMHOCTEL ©OoJjiee 500 BT.

74. YcTpomcTBOo 3SM TejieMeTpUM

CUTHaJl 3M TeJjieMeTpuu BLICOKOM MOUWHOCTU MMEEeT

MOIMHOCTEL 0OoJiee 1000 Br.

75. YcTpoMcTBO 5M TeJleMeTpUuM

curHaJg SM TeJleMe TP BEICOKOM MOIHOCTM MMeeT

MOIMHOCTEL ©OoJiee 1500 BT.

76. YCTpOMCTBO 35M TeJleMeTpUM

curHaJg SOM TeJIeMe TP BEICOKOM MOIHOCTM MMeeT

MOMHOCTEL 0OoJiee 2000 BT.

77. YCTpOMCTBO 35M TelleMeTpUU

curHaJg SM TeJleMe TP BEICOKOM MOIHOCTM MMeeT

MOIMHOCTEL 0OoJjiee 200 BT.

78. YCcTpoMCTBO 3SM TeJleMeTpUU

curHaJg SM TeJleMe TP BEICOKOM MOIHOCTM MMeeT

MOIMHOCTEL ©OoJjiee 500 BT.

79. YcrpomcTBO 3SM TeJyleMeTpUM

MOMHOCTM

MOMHOCTM

mo . 1,

MOIMHOCTM

MOMHOCTM

nmo o. 1,

nmo o. 1,

mo . 1,

mo no. 1,

nmo o. 1,

nmo o. 1,

nmo o. 1,

nmo o. 1,

uMeeT KOBOOUIIMEeHT
KOTOPOM MMITYJIb CHEIM
uMeeT KOBOOULIIMEeHT
KOTOPOM MMITYJIb CHBIM
uMeeT KOB0OULUIMEHT
KOTOPOM MMITYJIb CHEIM
uMeeT KODOOULIIMEHT
KOTOPOM MMITYJIbLCHEIM
uMeeT KOBOOUIIMEeHT
KOTOPOM MMITYJIbLCHEIM
NIUKOBYI WMIIYJIbECHYI
KOTOPOM MMITYJIb CHEIMA
IUKOBYIO MMIIYJIbCHYIO
KOTOPOM MMITYJIb CHBIM
IUKOBYID MMIIYJIbCHYIO
KOTOPOM MMITYJIb CHEIM
IIUMKOBYI MMIIYJIbECHYI
KOTOPOM MMITYJIb CHEIM
IMIUKOBYI WMIIYJIbECHYI
KOTOPOM MMITYJIbLCHEIM
CPenH D MMIIYJIECHYIO
KOTOPOM MMITYJIbCHEIN
CPEelHIKn MMIIYJIECHYI

KOTOpOM MMHyHbCHHﬁ
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CUTHaJl SM TeJjileMeTPUM BHCOKOWM MOMHOCTHM MMeeT CPeOHn WMIIYJbCHYI
MOIHOCTE OoJjiee 1000 BT.

80. YcTpoMcTBO 5M TeJeMeTpuM II0 II. 1, B KOTOPOM MMITYJIECHEI
CuTHaJ OM TeJIeMETPHUM BEHCOKOM MOIMHOCTHM MMEEeT CPeOHKn MWMIIYJbCHYI
MOWHOCTE 6oJjiee 1500 BT,

81l. YcTpomcTBO 5M TeJeMeTpuM IO II. 1, B KOTOPOM WMMITYJILCHHIM
CUTHaJl SOM TeJIeMeTPHUM BECOKOM MOMHOCTM MMEeT CPEeOHn MWMIIYJIbCHYIO
MOIMHOCTE ©OoJjiee 2000 BT.

82. Ha3eMHHM OPMEeMHUK IJIS IOIpMeMa TeJIeMeTPpUUYeCKOoT'Oo CHuI'Hajla
OT CKBaXMHHOTO YCTPOMCTBAa DJIEKTPOMATHUTHOM TeJleMeTpUur, IpuueM
TeJleMeTpUUeCcKuy CuTHaJl IepelaeTcsa uepes 3eMlo Ha [IpMeMHUK,
IpUYEeM TIPHMEMHMK COIEPXUT :

OpMEeMHYI0 aHTeHHY, COIepXalyld IIepBHM SJIeKTPOO ¥ BTOPOM
DIJIEKTPOH, TIIPUYEeM IIpMEeMHas aHTeHHa BHIIOJHEHA C BO3MOXHOCTBIO
bopMUPOBaAHMUSA TOKa AaHTEHHOTO CHI'HaJjla M HalpsSXeHMS aHTeHHOTO
CuTHajla B OTBEeT Ha TeJIeMeTPUUeCKUM CUITHAaJ;

IETEKTOP, BHIIIOJIHEHHEM C  BO3MOXHOCTLID perucTpalluu, 1o
MeHbIle Mepe, OIHOTO M3 ToKa AaHTeHHOTO CHIHaJla M HalpSXeHUI
@HTEeHHOT'O CUTHalla; "

IeKOIOEepP, BHIIOJHEHHHY C BO3MOXHOCTBI HOEKOIOMPOBAHMSA MHOaHHHX,
3aKOOMPOBAHHEIX Ha TeJIeMeTPUUeCKoM CHuTHajle C OUMTOBOM CKOPOCTHIO,
10 MeHbIeM Mepe, 1 ©&urT B CEeKyHIOy (éur/c) Ha OCHOBaHMUMU
3apermMcTPMPOBaHHOTO TOKa AaHTeHHOT'O CUTHajla WM HalpsSXeHUd
AHTEeHHOTO CUITHaJa.

83. IlpmeMHMK 10 II. 82, B KOTOPOM IeTEKTOP BHIIOJIHEH C
BO3MOXHOCTEIO perMcTpaluun TOKa AHTEeHHOTO CUTHaJla C
UYBCTBUTEJIBHOCTEID 1 MA MJIM MeHee.

84. IlpueMHHUK 110 JoOOMYy M3 M. 82-83, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpaluM ToKa aHTEHHOT'O CHUI'Hajla C
UYBCTBUTEJILHOCTEID 0,1 MA MJIM MeHee.

85. IlpueMHuUK 110 JobBoMy M3 MOI. 82-84, B KOTOPOM JIeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpaluM ToKa aHTEHHOT'O CHUI'Hajla C
UyBCTBUTeJIbHOCTEI 0. 01 MA MJIM MeHee.

86. IlpyeMHuUK 110 JoOOMYy M3 M. 82-85, B KOTOPOM IeTEeKTOpP
BHIIOJIHEH C BO3MOXHOCTBI pPeIrmMcTpaluM TOoKa aHTEHHOI'O CHUI'Hajla C

UYBCTBUTEIJIEHOCTEIO 1 MKA MM MeHee.
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87. IlpyeMHuUK 110 JOOMYy M3 III. 82-86, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpaluy TokKa aHTEHHOTO CHUuI'Hajla C
UYBCTBUTEJILHOCTBID 0,1 MKA MJIM MeHee.

88. IlpMeMHuUK 1[I0 JoOOMYy M3 M. 82-87, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI pPeImMcTpalMM ToKa aHTEeHHOTI'O CHUuIHajla C
uyBCTBUTeJIbHOCTEID 0,01 MKA MJIM MeHee.

89. IlpueMHHMK 110 JoOoOMy M3 M. 82-88, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BOBMOXHOCTBI permMcTpalMM TOoKa aHTeHHOTO CHUI'Hajla C
UYBCTBUTEJIBHOCTEID 1 HA MJIM MeHee.

90. IlpueMHHUK 110 JoOOMYy M3 M. 82-89, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpalMM ToKa aHTEeHHOT'O CHUI'Hajla C
UYBCTBUTEJIbHOCTEID 0,1 HA MJIM MeHee.

91. IlpueMHMK 110 JoboMy mu3 . 82-90, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpaluM ToKa aHTEHHOT'O CHUI'Halla C
uyyBCTBUTeJIbHOCTEID 0,01 HA MM MeHee.

92. IllpueMHuUK 110 JoboMy M3 . 82-91, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBI pPermMcTpalMy TokKa aHTEHHOTO CHUuI'Hajla C
UYBCTBUTEJIBHOCTEID 1 NKA WMJIM MEHEe.

93. IlpueMHuUK [0 JoOoOMy M3 M. 82-92, B KOTOPOM IeTeKTOp
BHIIOJIHEH C  BOBMOXHOCTBK  pPeIucTpaluM  HalpsSKeHUSA AHTEHHOTO
CUTHaljla ¢ YyBCTBUTedbHOCThID 100 MB miIM MeHee.

94 . IlpMeMHMK IO JoOoOMy M3 HOII. 82-93, B KOTOPOM IeTeKTOp
BHIIOJIHEH C  BOBMOXHOCTBI PEeTMCTPpaluM  HaIpSXeHMS AHTEeHHOTO
CUTHaJla C UyBCTBUTEJBHOCTEI 10 MB MIM MeHee.

95. IlpueMHHUK 110 JoboMy M3 IOII. 82-94, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BOBMOXHOCTBK PEeTMCTPpaluMM  HalpSXeHMS AHTEeHHOTO
CUTHajJla C YUYBCTBUTEJBHOCTBI 1 MB MM MeHee.

96. IllpyeMHUK 110 JoOoMy M3 M. 82-95, B KOTOpPOM IeTeKTOop
BHIIOJIHEH C  BOB3MOXHOCTBK  PEeTUCTPpalMM  HalpSXKeHUS AaHTEeHHOTO
CUTHajJla C uyBCcTBUTelbHOCTEK 0,1 MB mam MeHee.

97. IllpueMHuUK 110 JoOoMy M3 III. 82-96, B KOTOPOM JIeTeKTOop
BHIIOJIHEH C  BOBMOXHOCTBK pPEeTMCTPpallMM  HalpSXeHMSa  aHTEeHHOTO
CUT'HaJla C UyBCTBUTeJIbHOCTb 0,01 MB MM MeHee.

98. IlpueMHuUK 110 JoOoMy M3 M. 82-97, B KOTOPOM IeTeKTOp
BHIIOJIHEH C  BO3MOXHOCTBK  pPeIMCTpaluM  HalpsSKeHUS AHTEHHOTO

CHT'HaJla C YUyYBCTBHUTEJIBHOCTEIO 1 MxB miIm MeHee.
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99. IlpmeMHuUK 110 JoOoMy M3 M. 82-98, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BO3MOXHOCTBK  pPEeTIUCTPpaluM  HalpsSKeHUS AHTEHHOTO
CUTHajJjla C UyBCTBUTeJbHOCTREI 0,1 MKB MM MeHee.

100. IlpumeMHHMK 110 JmoOOMYy M3 IHII. 82-99, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BOBMOXHOCTBI pPerucTpaluM  HalpsSKeHUA AHTEeHHOTO
CUTHajJla C uyBcTBUTeJbHOCThID 0,01 MKB mam MeHee.

101. IlpmeMHMK 110 JwodoMy M3 nmn. 82-100, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BOBMOXHOCTBI PEeTrMCTPpaluM  HaOpSXeHMS AHTEeHHOTO
CUTHajJla C YUyBCTBMUTEJIBHOCTBID 1 HB MM MeHee.

102. IlpmeMHMK 110 JwoboMy M3 nmn. 82-101, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BOB3MOXHOCTBK PEeTMCTPpalVM  HalpSXKeHUS AaHTEeHHOTO
CUTHaJla C uyBCcTBUTeJlbHOCThEI 0,1 HB MM MeHee.

103. IlpmeMHMK 1o JgwoboMy mu3 nmn. 82-102, B KOTOPOM IeTeKTOop
BHIIOJIHEH C  BOB3MOXHOCTBK PETHCTPalVM  HalpSXKeHUS aHTEeHHOTO
CUTHaJla C UyBCTBUTeJIbHOCTb 0,01 HB MIM MeHee.

104 . IlpmeMHMK 110 JgwoboMy mu3 nmn. 82-103, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBK PETMCTPalMM TOKa aHTEHHOTO CHuI'Hajla WK
HalpsSXeHMs aHTEeHHOTO CHuI'HaJa IOpM HaJduuuy IyMa C OTHOIIEHUEM
aAMIJIMTY OB CUTHaJa K aMIuTyne myMa (SNRA) -30 gB uam MmeHee.

105. IlpuemMHuUK 110 JwbdoMy M3 nmn. 82-104, B KOTOPOM IOeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI perucTpaluM TOoKa aHTEeHHOT'O CHUuIHajla WK
HalpaXeHMA aHTEeHHOT'O CHUIHajla Ipu Hajauuuu myMa ¢ SNRA -60 nB wmiu
MeHee.

106. IlpmeMHMK 110 JwodoMy M3 nmn. 82-105, B KOTOpPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI PeIrMcTpalMM TOoKa aHTEeHHOTO CHuI'Haja WK
HaOopSXeHMsS aHTeHHOT'O CHI'HaJla OpM Hajluuum myMa ¢ SNRA -90 nB wuiam
MeHee.

107. IlpmeMHMK 110 JwoboMy M3 nmn. 82-106, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBK PETUCTPalMM TOKa aHTEHHOTO CHI'Hajla WK
HallpsXeHUsa aHTEeHHOT'O CHMI'Hajla [NIpM Hajanuduy myMa ¢ SNRA -120 B
WV MeHee.

108. IlpueMHMK 1o JgwoboMy m3 nmn. 82-107, B KOTOPOM IeTeKTOpP
BHIIOJIHEH C BO3MOXHOCTBK PEeTIMCTPpalMM TOKa aHTEeHHOTO CHuI'HaJjla WM
HallpsSXeHUd aHTEeHHOT'O CHMI'Hajla NOpM Haauumy myMa ¢ SNRA -150 0B
WL MeHee.

109. IlpuemMHuUK 110 JwbdoMy M3 nmn. 82-108, B KOTOPOM IOeTeKTOop
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BLHIIIOJIHEH C BO3MOXHOCTBI pPeIrMCcTpalMM TOKa aHTeHHOT'O CHUuITHaJla WU
HallpsSXeHUd aHTEeHHOT'O CHMI'Hajla NOpM Haauuuy myMa ¢ SNRA -180 1B
WM MeHee.

110. IIpueMHUK 110 JwboMy M3 . 82-109, B KOTOPOM IOeTeKTOop
BLHIIIOJIHEH C BO3MOXHOCTBIO PEeIrMCTpalMM TOKa aHTeHHOTO CHuTHajla WU
HalpaXeHMSA aHTeHHOT'O CHuIHajla OIpM Hajaudum myMa ¢ SNRA -200 1»B
WM MEHee.

111. IlpumeMHMK 110 JwodoMy M3 nmn. 82-110, B KOTOPOM IeTeKTOop
BHIIIOJIHEH C BO3MOXHOCTBI PEeIMCTpalMM TOKa aHTeHHOT'O CHUuITHaJjla WU
HallpsSXeHUsa aHTEeHHOTO CUuI'Haljla Ha dYacToTaxX B IOualla3soHe OT OKOJO
0,5 I'u mo okoJo 100 TIiI.

112. IlpueMHMK 110 JgwoboMy M3 nmn. 82-111, B KOTOPOM IeTeKTOop
BHIIIOJIHEH C BO3MOXHOCTBI pPeIrMCTpalMM TOKa aHTeHHOI'O CHUuIHajla WU
HallpsSXeHUsI aHTeHHOT'O CUI'Hajla Ha dYacToTaxX B IOualas30oHe OT OKOJO
0,5 I'u mo okoJo 50 I'mr.

113. IlpueMHMK 1o JgwoboMy M3 nmn. 82-112, B KOTOPOM IeTeKTOp
BLHIIIOJIHEH C BO3MOXHOCTLBI pPerMCcTpalMM TOoKa aHTeHHOT'O CHUITHaJla WU
HallpsSXeHUa aHTeHHOT'O CUI'Hajla Ha dYacToTaxX B IOualas30oHe OT OKOJIO
0,5 I'u go oxkoJo 30 I'm.

114. IlpueMHUMK 110 JwbdoMy M3 . 82-113, B KOTOPOM IOeTeKTOop
BLHIIIOJIHEH C BO3MOXHOCTBIO PEIMCTpalMM TOKa aHTeHHOTO CHUuTHajla WU
HalpaXeHMSA aHTEeHHOT'O CUI'Hajla Ha dYacToTax B Oualas3oHe OT OKoJio 1
I't mo okoJio 100 Tur.

115. IlpueMHMK 110 JwodoMy M3 nmn. 82-114, B KOTOPOM IeTeKTOop
BHIIIOJIHEH C BO3MOXHOCTLBI PEeIMCTpalMM TOKa aHTeHHOT'O CHUuITHaJjla WU
HallpsSXeHUsa aHTeHHOI'O CUI'Hajla Ha dJYacToTax B IMallasoHe OT okoJio 1
'y nmo oxkojio 50 T,

116. IlpueMHMK 110 JwoboMy M3 nmn. 82-115, B KOTOPOM IeTeKTOop
BHIIIOJIHEH C BO3MOXHOCTBI pPeIrMCcTpalMM TOoKa aHTeHHOI'O CHuIHajla WU
HallpsSXeHUsI aHTeHHOIT'O CUMI'Hajla Ha dJYacToTax B IMallasoHe OT oOkoJio 1
I'u mo okojio 30 T,

117. IlpueMHMK 110 JwoboMy M3 nmn. 82-116, B KOTOPOM JIeTeKTOp
BLHIIIOJIHEH C BO3MOXHOCTLBI pPerMCcTpalrM TOKa aHTeHHOT'O CHUuITHaJla WU
HallpsaXeHUdI aHTeHHOT'O CHMI'Hajla Ha dJYacToTax B IOMalla3soHe OT OKOJIO 5
I'u mo oxkojio 100 Tug.

118. IlpueMHUMK 110 JwboMy M3 . 82-117, B KOTOPOM IOeTeKTOop
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BHIIOJIHEH C BO3MOXHOCTBK PEeTMCTPpalMM TOKa aHTEHHOTO CHuI'HaJjla WK
HalpsSXeHMs aHTeHHOT'O CuI'HajJla Ha dYacToTax B OMalla3oHe OT OKOJIO b
T'u mo oxkojio 50 T,

119. IlpueMHUMK 110 JwboMy M3 M. 82-118, B KOTOPOM IOeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI perucTpaluM TOoKa aHTEeHHOT'O CHUuIHajla WK
HalpsSXKeHMSI aHTeHHOT'O CMI'Hajla Ha dYacToTax B IOMalasoHe OT OKOJIO 5
T'u mo oxkojgio 30 TiI.

120. IlpmeMHMK 110 JwoboMy M3 . 82-119, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI PeIrMcTpalMM TOoKa aHTeHHOTO CHuIHaJja WK
HaOpsSXKeHUSI aHTeHHOTO CUuIHaljla C II0JIOCOM permucTpaluu okoJo 5 T
i BoJiee.

121. IlpmeMHMK 110 JwoboMy M3 nmn. 82-120, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBK PETUCTPalMM TOKa aHTEHHOTO CHI'HaJjla WM
HaOpsSKeHMSI aHTeHHOTO CUTHajla C II0JIOCOM peTrmucTpauuyu okojio 10 T'ip
i BoJiee.

122 . TlpueMHUMK 110 JwoboMy M3 nmn. 82-121, B KOTOPOM IeTeKTOp
BHIIOJIHEH C BO3MOXHOCTBK PETMCTPalMM TOKa aHTEHHOTO CHuI'Hajla WK
HaOpsSKeHMSI aHTeHHOTO CUuTHaljla C IIOJIOCOM peTrucTpauum okojio 30 I
i BoJiee.

123. IlpueMHuUK 110 JwboMy M3 M. 82-122, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI perucTpaluM TOoKa aHTEeHHOT'O CHUuIHajla WK
HanpsKeHMs aHTeHHOTO CHTHaJla C IIOJIOCOM perucTpauum okoJjio 50 I'u
ninn BoJiee.

124 . TlpueMHMK 110 JioOoMy M3 . 82-123, B KOTOPOM IeTeKTOop
BHIIOJIHEH C BO3MOXHOCTBI PeIrMcTpalMM TOoKa aHTEeHHOTO CHuI'Haja WK
HaOpsSXeHMSI aHTeHHOTO CUTHAaJa C II0JIOCOM permcTpalum okojo 100 T
ninu BoJiee.

125. IlpueMHMK 110 JwoboMy M3 nmn. 82-124, B KOTOPOM IeTeKTOop
opencTaBJsgeT Cco00M  MHOTOPEXVMHHM  OeTeKTOop, BEIIIOJIHEHHHM  C
BO3MOXHOCTBI PEeTrMCTpallM TOKa aHTEHHOT'O CHMI'HaJla B IIEPBOM PEeXMME
Y perucTpaluy HalOpSXeHMS aHTeHHOT'O CUMI'Halla BO BTOPOM pPexXuMe.

126. IlpueMHUMK 110 JwoboMy M3 nmn. 82-125, B KOTOPOM IeTeKTOp
COOEPXUT &

OpenyCuJInTelIb, BXOI KOTOPOTO IMNOIOKJUEeH K IIPMEMHOV aHTeHHe;

[IEePBUYUHHEM OQUIBTP, BHIIOJHEHHHM C BO3MOXHOCTBI OQUIIbTPALUN

InpeaBapmMTeJIbHO YCMIJIEHHOIT'O CHI'HaJla OT IpelyCHWJIIMNTEeIJIA;
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IIepPBUYHHY YCUJIUTENb, NOOKJIIUEeHHEN K I[IepBUUHOMY OUIIBTPY,
BHIIIOJIHEHHEM C BO3MOXHOCTBI OOIIOJIHUTEJIBHOTO YCUJIEHU A
OMIIETPOBAHHOTO CHUITHaJla [NPeOYyCUIIUTEJIA.

127. IlpmeMHMK IO II. 126, B KOTOPOM, IIO MEeHBIIEeM Mepe, OIOUH
ns IpenyCUInTeJId n [IEPBUUHOTO YCUIIUTETII ABJIAETCHA
onbddbepeHUMAJIbEHEM YCUIIUTEJIEM.

128. [lpyeMHUK 110 JiboMy M3  III. 126-127, B KOTOPOM
NpelyCUJINTEeNb ¥ INepBUYUHHY YCUIMUTEJEL ABJIATCA IubdepeHIMallbHEMU
YCUIIUTEJISAMA .

129. IlpueMHUK 1o JmobomMy M3 . 125-128, B KOTOPOM IeTeKTOop
BHIIIOJIHEH C BO3MOXHOCTLBI pPeIrMCTpalMM TOKa aHTeHHOI'O CHUuITHalJla, WU
npu 5TOM npenyCuInTellb COOEPXNT YCUIINTEJIb HallpsKeHusd,
YIIPaBJSEME TOKOM.

130. IpmeMHUK 1o JobOoMy M3 M. 126-129, B KOTOPOM IeTeKTOpP
COOEPXUT IMIpeldBapUTeJIbHEM (UILTP, MMeKNUy MIUPOKMM IMHaMWUUeCKUM
IoMara30H ¥ BHIIOJIHEHHEM C BO3MOXHOCTBK CHMXEeHMS WM YCTPaHeHUS
HACHIEHNA [IPeOyCUIINTENIA.

131. IpumeMHUMK 10 O. 130, B KOTOPOM IMHaAMUUECKUM OMalla30H
IpeIBapUTEJILHOTO OUIILTpa paBeH, IO MeHbmelw Mepe, 60 0B

132. IpumeMHMK 10 . 131, B KOTOPOM IMHaAMUUECKUM OMalla30H
IpelBapUTeJIbHOTO OUIILTpa paBeH, IO MeHbmel Mepe, 90 nBb.

133. IpumemHMK 1o . 132, B KOTOPOM IMHaMUUECKUN OMalla30H
npeIBapuUTeJIbHOTO OuUJIbTpa paBeH, IO MeHbmel Mmepe, 120 nb.

134. IpueMHMK IO IO. 133, B KOTOPOM IMHAMUUECKMUN IMallas30H
npeIBapUTeJIbHOTO (OuUJILTpa paBeH, IO MeHbmel Mepe, 150 nb.

135. IpueMHMK 10 O. 134, B KOTOPOM IMHAMUUECKUN OMalla30H
IpeIBapUTEeJIbHOTO (OUIILTpa paBeH, IO MeHbmel Mepe, 180 nb.

136. IpumeMHMK 10O HO. 135, B KOTOPOM IMHaAMUUECKUN IMalla30H
IpeIBapUTEeJIbHOTO GOUIIbTpa paBeH, IO MeHbmen Mepe, 200 nb.

137. [IpeMHUK 1[I0 JIOOOMYy M3 III. 126-130, B KOTOpOM
IePBUYHHEY QUJIETP BHIIOJIHEH C BO3BMOXHOCTLIO MNPOINYyCKaHMSA CUITHAJIOB B
OODHOV wmiu 00Jiee TIOJIOCax MNPONyCKaHMA, COOTBEeTCTBYKIMX YacCTOoTaM
TeJIeMeTPUUEeCKOT'O CHUIT'Hajla M ocyabiieHusa WK OJIOKMPOBAHUA CUIHAJOB
B, IO MeHBIIEM Mepe, OOHOM IIOJIOCE 3arpaxXleHUs, COOTBETCTBYKIEN
JacToTaM MCTOUHMKAa MyMa.

138. [lpeMHVK 1O JiOOOMYy M3 III. 126-137, B KOTOPOM
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VMCTOUYHMKOM IMIyMa ARJIAeTCH IPMBOOHOM OBUTATEJL OIS CKBaXMHHOTO
OYypOBOT'O MHCTPYMeHTa, CBA3aHHOTO C YCTPOMCTBOM CKB&XMHHOMN
TeJlIeMeTPUN .

139. IIpumeMHMK IO II. 126-138, B KOTOPOM IepPBUYUHHM OMJILETP
XapaKTepusyeTCsa IIepBOM IIOJIOCOM 3alpaXIeHMsa Ha dYacToTax HIUXe
IIepBOM IOJIOCH IPOIIYyCKaHMg ¥ BTOPO¥ IIOJIOCOM 3arpaXIeHMs Ha
YacToTax BHIIE IIepPBOM IIOJIOCH IMIPOIIYyCKaHUA.

140. IIpueMHHUK [0 JOoOMy M3 M. 126-139, B KOTOPOM IOMalasoH
YacToT, IIO0 MeHbIeM Mepe, OINHOM IIOJIOCH 3aTrpaXieHMd MMeeT MUPUHY
10 opbB wmiu MeHee.

141. IlpmemHuk 1o . 140, B KOTOPOM nOMalas3OH dYacToT, IO
MeHbIIeV Mepe, OIHOWM TIOJIOCH 3arpaXIeHWsa MMeeT MMPMHY 5 1B uiIu
MeHee.

142 . TIlpmemHuk 1o 1. 141, B KOTOPOM [OMalas3OH dYacToT, IO
MeHbBIIeV Mepe, OIHOWM TIIOJIOCH 3arpaXIeHMsa MMeeT MIMPUHY 3 OB uWiIu
MeHee.

143. IlpmemHMK 10 oI. 142, B KOTOPOM IOMalas3OH dYacTOoT, IO

MeHbIen Mepe, OOHOM TIOJIOCH sSalrpaXieHlM4d UVMeeT [IHMPUMHY 1 ob wamu

MeHee.

144 . TlpueMHUMK 110 JwboMy ™3 0. 82-143, HOIOJHUTEJIBHO
comepXxatmi ;

OPUKTUBHYIO AHTEHHY, BHIIOJIHEHHYIO C BO3MOXHOCTBIO, 1o

CYIIECTRY, WM30OJALMM OT TeJIEMETPUUYECKOT'O CUI'HaJa;

B KOTOPOM IeTeKTOP BHIIOJHEH C BO3MOXHOCTBK peIrucTpalun
OUMKTUMBHOTO CHUI'HajJla OT OQOUKTMBHOM AaHTEeHHH W CHMXEeHMS IyMa B
3apeTMCTPUPOBAHHOM CHTHaJle OT I[IPMeMHOV aHTeHHH Ha OCHOBaHUU
OGUKTUBHOTO CHUI'Hala.

145, IlpmemHuk 1o 1. 144, B KOTOPOM WyM COIEPXUT MalHUTHYIO
[IOMexy .

146. [IpeMHUK 1[I0 JIOOOMYy M3 III. 144-145, B KOTOpOM
OMKTMBHasA aHTeHHa MMeeT QU3MUEeCKYyKR KOHOUIypaluMil CXeMbl, IO
CYMeCTRY, aHaJIOTUUHYKD OQU3UMUEeCKOWM KOHOUIYypalMM CXEeMH IPpMeMHOU
AHTEHHEH .

147. TpmeMHuUK 1o Jwobomy m3 . 144-146, B KOTOPOM IIpUEeMHas
aHTEeHHa  BEHIIOJIHEHa C BO3MOXHOCTBI OQOPMUPOBAHUA pPa3BEeIeHHOTO

BEIXOOHOIT'O CHMI'HaJla, n IIpnm STOM IOTeTeKTOP CKOH@MPprpOBaH Kakr
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IIOJIHOCThI OudpdepeHlnaIbHEA OeTeKTop .

148. IlpueMHUMK 1o JmbomMy M3 . 126-147, B KOTOPOM, B XOHIe
SKCIJIyaTaluM [OpMeMHMKa, [0 MeHBIleM Mepe, IepBHEM BJIEKTPOX
[IOCTOSAHHO HaXOOUTCHA B DBJIEKTPUUECKOM KOHTAaKTe CO CKBaXMHHBEM
VMHCTPYMEHTOM, CBSA3aHHHM C YCTPOMCTBOM CKBAaXMHHOM TeJIeMeTpUM.

149. IpumemHuk o n. 148, comepxamui:

kabeJb, yCTaHaBJIMUBaMUNA BJIeKTPUYEe CKUN KOHTAaKT MeXIy
CKBaXVHHBIM MHCTPYMEHTOM, CBSA3aHHHM C YCTPOMCTBOM CKBaXMHHOM
TeJlIeMeTpUM, UM OOBEeKTOM, PAaCIOJIOXEHHEM BEHIIE 10 CTBOJIY CKBaXMVHEH,
opuyeM OOBEKT HaxXOOIUTCH B HBJEKTPUUYECKOM KOHTAKTEe C IIEPBHEM
BJIEKTPONOM.

150. THpumeMHUMK 10 O. 149, B KOTOpOM OOBEKT, pPacCHIOJIOXEeHHEMN
BHIIE 110 CTRBOJY CKB&XWMHE, COIOEPXUT, I[I0 MeHBIel Mepe, OIOWH U3
[IPOTUBOBEHOPOCOBOT'O IIPEeBEHTOPa M Ha3eMHOI'O OYypOBOI'O CTaHKa.

151. IpuemHuk 0o n. 149 wummm 150, comepXamyi CKOJIb3IIUNA
KOHTAKT Mexny KkKabejleM M CKBaXMHHEM MHCTPYMEHTOM.

152. IlpmeMHUMK [0 JiodomMy w3 or. 45-147, B KOTOPOM HM OIOUH
13 BJEKTPOIOB I[IPMEeMHOM aHTEHHH He HaxXOOUTCH B DBJIeKTPUUeCKOM
KOHTaKTe CO CKBaXMHHEIM MHCTPYMEHTOM, CBS3aHHEM C YCTPOMCTBOM
CKBaXVHHOWM TeJIEMeTPpUM, WM Ha3eMHHM OYPOBEHM CTaHKOM CKBaXMHHOI'O
MHCTPYMEHTA .

153. IlpuemHuK 10 JwdoMy u3 nmn. 82-152, B KOTOPOM BTOpPOM
BJIEKTPON fABJISeTCSH Ha3eMHBIM SJIEKTPOLNOM.

154, TIlpuemHur 110 0. 153, B KOTOPOM HaB3eMHHM SJIEKTPOI
COOEPXUT [JIaCTUHY TOKOCHMMATEJIH, PacCIIOJIOXEHHYIO [IOIlepekK
BOOOpaxaeMoM OCHK, YyKa3HBallel oT IlLeHTpa 3eMIM K Ha3eMHOMY
BJIEKTPOOY .

155. IpuemHur 100 . 153 wmmm 154, B KOTOPOM Ha3eMHHM
BJIEKTPON HaAXOOUTCA B BJIEKTPUUEeCKOM KOHTaKTe C, II0 MeHBIEeMW Mepe,
OOHUM IIOHO3eMHEM OOBEKTOM.

156. IpueMHHMK [0 JoboMy M3 . 82-155, comepxamuii:

IPOBOI, BJIEKTPUUECKM COeOMHSAKMMM, [10 MeHbIleM Mepe, OOVH U3
BIJIEKTPONOB C HOETEeKTOPOM; U

BIIEKTPUUECKM TIPOBOOAMMM DKpaH, PAaclOoJIOXeHHHEN KOoaKCUaJIbHO
IpoBOLY,

InmprmuyeM SJIEKTPHUUYEeCKU HpOBO,JIF[H_U/Iﬁ SKPaH TIIogmepXrMBaeTCAa IIpU
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[IPUMEPHO TOM Xe BJIeKTPHMUeCKOM [IOTeHLMajle, YTO U IIPOBOIN.

157. TlpueMHMK IO . 156, B KOTOPOM 3JIEKTPUUECKU IIPOBOIANMUMN
BKpaH IIOOOepXMBaeTCHd IIPpKM I[IOTeHLMaJle CMelleHUd IIOCTOAHHOTO TOoKa
opoBona.

158. IpmemMHUMK IO Jmodomy M3 HiI. 82-157, B KOTOPOM IIPUEMHUK
BHIIIOJIHEH C BO3MOXHOCTBIO IIpMeMa M LOeKOOUPOBaHMA TeJIeMETPUUYeCKOT'O
CuTHaJla, IepelaBaeMOTO OT MHCTPYMEHTa CKBaXMHHOM TeJleMeTpUM Ha
TJIyOMHax 1mo 1 KM.

159. IIpumeMmHuUK 1o JwodoMy M3 HOiI. 82-158, B KOTOPOM IIPUEMHUK
BHIIIOJIHEH C BO3MOXHOCTBI IIpMeMa M OeKOOUPOBAHUA TeJIeMeETPUUYeCKOTO
CHUTHaJla, IIepellaBaeMOTO OT MHCTPYMEHTa CKBaXMHHOM TeJIeMeTpUM Ha
TJIyOMHax OO0 2 KM.

160. IIpmeMHuMK 10 JKOOMY M3 HII. 82-159, B KOTOPOM IIPUEMHUK
BHIIIOJIHEH C BO3MOXHOCTBI IIpMeMa M LOeKOOUPOBAHUA TeJIeMeTPUUYeCKOIT'O
CUTHaJla, IIepellaBaeMOTO OT MHCTPYMEHTa CKBaXMHHOM TeJIeMeTpUM Ha
TJIyOMHax OO 3 KM.

161. IIpmeMHHMK 1[I0 JOOMY M3 HOI. 82-160, B KOTOPOM IIPUEMHUK
BLHIIIOJIHEH C BO3MOXHOCTBI IIpMeMa M LOeKOOMPOBaHMA TeJIeMeTPUUYeCKOT'O
CUTHajJla, IepelaBaeMOT0 OT MHCTPYMEHTa CKBaXMHHOM TeJIeMeTpUM Ha
TJIyOMHax OO 5 KM.

162. IpmeMHUMK [0 JmoOoMmy M3 HiI. 82-161, B KOTOPOM IIPUEMHUK
BHIIIOJIHEH C BO3MOXHOCTBID IIpMeMa M LOeKOOMPOBaHMA TeJIeMeTPUUYeCKOT'O
CuUTHaJla, IepelaBaeMOTO OT MHCTPYMEHTa CKBaXMHHOM TeJleMeTpUM Ha
rayOmuHax no 10 kM.

163. IlpumeMHuUK 10 JwOOMYy M3 . 82-162, B KOTOPOM IIPUEMHUK
BHIIIOJIHEH C BO3MOXHOCTBI IIpMeMa M OeKOOUPOBAHUA TeJIeMETPUUYEeCKOTO
CHUTHaJla, IIepellaBaeMOTO OT MHCTPYMEHTa CKBaXMHHOM TeJIeMeTpUM Ha
TJyOMHax mo 15 kM.

164 . IlpmeMHUMK 1o JmoboMy M3 M. 82-163, B KOTOPOM IOeKOIep
BHIIIOJIHEH C BO3MOXHOCTBI HOEKOIVMPOBAHMSA IaHHEX, 3aKOOMPOBaHHEIX Ha
TeJIeMeTPUMUeCKOM CUTHalle, C MCIOJBL30BaHMEM, I[IO0 MeHBIIel Mepe,
OOHOTO  M3: MUPOTHO-UMMITYJIECHOM  OeMOIyJISaUuu, bazouMIy b CHOM
OeMOOyJIALUUN, AMILIUTYOHO —MMIIYJILCHOM  OeMOOYJIALUMM ¥ J4aCTOTHO-
VIMITYJIbCHOM HOEeMOIYJISALWN.

165. IlpueMHUMK 110 JmoboMy M3 HOIi. 82-164, B KOTOPOM IOEeKOIep

BHIIOJIHEH C BOSMOXHOCTBIO IOEeKOIOIMPOBaAHMA HODAaHHEIX, 3aKOIMPOBaAHHEX Ha
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TeJleMeTPUUeCKOM CHIHajle ¢ OMTOBOM CKOPOCTLIO,
ouT/C.
166. IlpueMHUMK 10 JmoboMy M3 . 82-165,
BHIIOJIHEH C BO3MOXHOCTBI NOEKOOMUPOBAHMSA IaHHEX,
TeJIeMeTPMUEeCKOM CUT'Hajle C OMTOBOM CKOPOCTEIO,
10 6ur/c.
167. IlpmeMHMK 1o JmobomMy wu3 nomn. 82-166,
BHIIOJIHEH C BO3MOXHOCTBI OEeKOOMPOBAHMSA IaHHEX,
TeJIeMeTPMUeCKOM CUuT'Hajle C OUMTOBOM CKOPOCTLIO,
15 oéutr/c.
168. IlpmemMHMK 1o JmwbomMy wu3 nomn. 82-167,
BHIIOJIHEH C BO3MOXHOCTBK OEKOOMPOBAHMSA IaHHEX,
TeJleMeTPpUUeCKOM CuI'Hajle ¢ OUMTOBOM CKOPOCTHIO,
25 our/c.
169. IlpmemMHMK 1o JmobomMy M3 rmn. 82-168,
BHIIOJIHEH C BO3MOXHOCTBK NOEKOOMPOBAHMSA IaHHEX,
TeJleMeTPpUUeCKOM CHuTHajle ¢ OUMTOBOM CKOPOCTHIO,
50 6éutr/c.
170. IlpueMHMK 10 JmoboMy M3 . 82-169,
BHIIOJIHEH C BO3MOXHOCTBI NOEKOOUPOBAHMSA IaHHEX,
TeJIeMeTPUUEeCKOM CHUT'Hajle C OMTOBOM CKOPOCTEIO,

100 6ur/c.

171. IlpueMHMK 110 JodoMy M3 nmn. 82-170, B KOTOPOM
BHIIOJIHEH C BO3MOXHOCTBIO IIpMeMa JaHHEX OIOHOBPEMEHHO
MeHbIlel Mepe, OBYM KaHaJlaM Ilepelauu.

172. IlpueMHUMK 110 JwodoMy M3 nmn. 82-171, B KOTOPOM
BHIIOJIHEH C BO3MOXHOCTBI IIpMeMa JaHHEX OIJHOBPEMEHHO
MeHbIlel Mepe, TpeM KaHaJjaM IIependauu.

173. IlpueMHUMK 1o JwoboMy M3 . 82-172, B KOTOPOM
BHIIOJIHEH C BO3MOXHOCTBI I[IpMeMa JaHHEX OIJHOBPEMEHHO

MeHbIIeM Mepe, UYeTEpeM KaHaJlaM Iiepeladl.

174 . IlpueMHMK 110 JwoboMy M3 nmn. 82-173, B KOTOPOM
BHIIOJIHEH C BO3MOXHOCTBK IIpMeMa JaHHEX OIHOBPEMEHHO
MeHbIleM Mepe, IATM KaHaJlaM IIepenauu.

175. IlpueMHUMK 110 JwoboMy M3 . 82-174, B KOTOPOM
BHIIOJIHEH C BO3MOXHOCTBI IIpMeMa OaHHEX OIHOBPEMEHHO

10 MeHBIIeW Mepe, 5

B KOTOpPOM IOeKOoIep
SaKOIMPOBaAHHEX Ha

10 MeHbIel Mepe,

B KOTOPOM IOeKoIep
3aKOIMPOBaHHEX Ha

[I0 MeHbllelV Mepe,

B KOTOpPOM IOeKoIep
SaKOIMPOBaHHEX Ha

IO MeHbllel Mepe,

B KOTOpPOM IOeKOoIep
SaKOIMPOBaHHEX Ha

IO MeHbllel Mepe,

B KOTOpPOM IOTeKOoIep
SaKOIMPOBaAHHEX Ha

10 MeHbIel Mepe,

[IPUEMHIK
1o, IIo
[IPUEMHIK
o, IO
[IPUEMHIK
mo, IO
[IPUEMHIK
Io, IO
[IPUEMHIK

Io, IIo
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MeHbBIIEV Mepe, OecCATM KaHajlaM [Iepelaul.

176. IpueMHMK 10 JIOOOMYy M3 HII. 82-175, B KOTOPOM IIPUEMHUK,
[I0 CyWeCTBY, M30OJUPOBAH OT 3a3eMJIeHMUd.

177. IpmeMHHMK 0 JOOMY M3 oOI. 82-176, B KOTOPOM IIPUEMHUK
COOEPXUT  CHelMaJIbHHEM M30JIMPOBAHHHM OT 3a3eMJIeHMS MCTOUHUK
IUTaHUAg.

178. [IpreMHUK 1o . 178, B KOTOPOM crielaJib HeM
MBOJIMPOBAHHHY OT 3a3eMJIeHUMA MCTOUHUK NUTaHUA COOePXUT DaTapen.

179. IpmeMmHuk 1o JjodomMy M3 orn. 82-178, B KOTOPOM IIPUEMHUK
COINEepXUT, IO MeHbIlel Mepe, OIMH OQUILTP, CoIepXamuy, 10 MeHbIeN
Mepe, OIVH CYIepKOHIOeHCaTop.

180. IIpmemHMr 110 1. 179, B KOTOPOM CYIIEPKOHIEHCATOp MMeeT
JacToTy cCpesa, I[I0 MeHbleM Mepe, okojo 50 TiI.

181. Crnoco® mnpueMa TeJIeMETPUUECKOI'O CHUI'HaJla OT CKBaXMHHOIO
YCTPOMCTRBa BJIEKTPOMATHUTHOM TeJleMeTpUM, IIPpHUUeM CIOCO0 CONepXUT
STallkl, Ha KOTOPHIX:

BHIOMpPAT Ha3eMHEM OpMeMHMK 10 Jidomy u3 nn. 82-180,

[IPUHVMAKT oT CKBaXMHHOTO YCTPOMCTEAa BJIEKTPOMAaTHUTHOM
TeJIeMeTPUN TeJIEMeTPUUYeCKUI CUTHAaJl, I[IepeldaBaeMul Uepes 3eMIl Ha
[IPUEMHUK ;

bopMMpPyIOT TOK AaHTEeHHOT'O CHITHajJla WM HalpsaXeHMe aHTeHHOTO
CUTHaJla B OTBeT Ha TeJIeMeTPUUYeCKUM CUTHAJ;

pPerucTpupynT, IO MeHbIle¥ Mepe, OOMH M3 TOoKa aHTeHHOTO
CUTHalla M HallpSXeHMS aHTEHHOI'O CUITHaja; "

OeKOOUPYT IOaHHEE, 3aKOOVUPOBAaHHEE Ha TeJIeMe TPUUEeCKOM
curHale, Ha OCHOBaHMM  3apelMCTPUPOBAHHOIO  TOKa  aHTEHHOTIO
CHUTHaJla WM HaOpsSXeHMsS aHTEeHHOTO CUTHaJla C OMTOBOM CKOPOCTHI,
IO MeHbllel Mepe, 1 OUT B CeKyHOy (BuT/c).

182. YCTPOMCTRO BJIeKTPOMaTHUTHOM (3M) TeJIeEMeTPUN,
comepxallee cxeMy OSM TeJeMeTpuM, CIHOCOOHVYID IepelaBaThb MWMITYJIbCHEM
CUTHaJI 5M TeJjleMeTpUM BEHCOKOM MOMHOCTM, IPpUUEM:

CUTHaJI OM TeJjleMeTpUM BHCOKOM MOMHOCTY MMEeeT M[IUKOBYK WU
CPEelHKK MVMIIYJIbCHYK MOIMHOCTE OT OkoJIO 20 BT mo okojio 2000 BT, u

cxeMa oM TeJIeMe TPUN nMeeT MaKCHUMaJIbHYIO pabouyn
TeMIlepaTypy, IO MeHbmeln Mepe, 150 rpanycorB llenbcus.

183. VYcrTpomcTBo 3SM TejleMeTpMM IO . 182, B KOTOPOM
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YCTPOMCTBO [MOOIIOJIHUTEJILHO COIEepPXMT sHepros3alacawnimee yYCTPOMCTBO,
comepxaliee, 1o MeHbIIen Mepe, OOHY BaTapen, OpocCcellb,
BHICOKOTEMIIepaTypHOe TIoOz3apsKaeMoe B>HepTroszalacamnimee YCTPOMUCTRBO
(HTRESD) wmam Jodyio MX KOMOMHAaLMIO.

184. Vcrpo¥cTBo OM TejeMeTpuM oo o. 183, B KOTOpPOM
sHepTro3aracawnimee YCTPOMCTBO comepxuT HTRESD, comepxamee, IIO
MeHbIIeM Mepe, OIOMH BJEKTPOJIUTHUUECKMM KOHIeHCAaTOop, I'MOPUIHLIM
KOHIOEeHCAaTOop, CYIEepPKOHIEeHCATOop, WMIM JIOYID MX KOMOMHAILND.

185. VYcrpomcTBo OM TejieMeTpumM o n. 184, B koTopomM HTRESD
COOEPXMUT, II0 MeHbIeM Mepe, OIMH CYIIePKOHIeHCATOopP.

186. VYcrporcTBO OM TejieMeTpuM IO Jwodbomy M3 nmn. 184-185, B
KOTOPOM SHepTros3alacanilee YCTPOMCTBO COIOEPXUT, 10 MeHbIel Mepe,
onHYy ©OaTapen.

187. VYcrpomcTBOo OM TeJeMeTpuM IO II. 186, B KOTOPOM, IO
MeHbIlel  Mepe, onHa ©BaTaped COIEPXUT JUTUN—TUOHUIXIJIOPUIHYIO
BaTapen.

188. VYcrpomcTBO OM TejieMeTpuM o JodomMy m3 nmn. 182-187, B
KOTOPOM YCTPOMCTBO BEHIIOJHEHO C BO3MOXHOCTLIO IMOOKJIUEHMS K MUHE
nnuTaHuga OypoBOTr'O cHap4ama (TPB).

189. VYcrpomcTBO OM TejieMeTpuM o JwodbomMy M3 nmn. 182-188, B
KOTOPOM YCTPOMCTBO BHIIOJHEHO C BO3MOXHOCTLIO IIpMeMa BXOIHOM
MOIIHOCTM OT CKB&XMHHOT'O MCTOUHMKA MOMHOCTH.

190. Vcrpo¥cTBo OM TejeMeTpum 1o 1. 189, B KOTOpOM
CKBAXMHHEM MCTOUHMK MOMHOCTHM COOepXuT 0OaTapeno, TeHepaTop,
VUCTOUHVK MIMUTAaHMUI, IIOIOKJIOUEHHHM K Ha3eMHOMY MWCTOUHMKY MOIHOCTM,
WM JIOOYKD MX KOMOMHALMD.

191. VYcrporcTBO OM TejieMeTpuM IO JodbomMy M3 nmn. 182-190, B
KOTOPOM YCTPOMCTBO HOINOJIHUTEJILHO COOEePXUT CcXeMy YIpaBJIeHUHA
MOIIHOCTBI .

192. VYcTpoucTBO 5M TejeMeTpuu 1o oI. 191, B KOTOPOM cCXeMa
yhpaBJIeHMS MOMHOCTBK COIEPXUT CXEeMy 3apAaOKM CYIIEepKOHIeHcaTopa.

193. VYcTporcTBOo O5M TejyeMeTpuM o nmo. 191 wmiam 192, B
KOTOPOM CXeMa VYIpaBJIeHMS MOMHOCTBLI COIOEPXUT CXeMy YIpaBJIeHUA
DJIEKTPOHHEM OOOPYHOOBaAHMEM.

194. VYcrpomcTBO OM TejieMeTpuM o Jodbomy M3 nmn. 191-193, B

KOTOpPOM CXeMa YIIpabBJIEHMA MOIMHOCTBIO COIOEPXMT CXeMy VYIIpabBJIEHUA
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195. VYcTponcTBO
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OM TeJleMeTpUM IO JIOOMY W3 III.

191-194, B

KOTOPOM CXeMa VYIIpaBJIEHMA MOIMHOCTEBIO COHOEPXUMT MVMCTOUHMK IIMTaHMA B

KOMMYTallIOHHOM peXVMe
196. VYCTpOMCTBO

VICTOUHMK TIIMTaHMA B

5M TejeMeTpuM o o. 195, B

KOMMYTaAaUVMOHHOM pPeEeXNrMe BBI@paH nus

KOTOPOM

TPYIIIIH,

cocrTofAmer U3  IIOHWXAKIMX, TIOBHINAMMX , IIOHMXAI e — 10 BEIIAOINX ,
I1OBHIIAIE — [TOHIMKAOMMX , 110 cxeMa Uyka, IPSAMOXOIOOBHX,
00pPaTHOXOIOBHX, BesnpoccelIbHEX npeoBpasoBaTesei, HaopuMep,
IepekJiovyaeMbElX KOHIOEHCATOPHHX IIpeobpasoBaTeliel, WM JIOOHX UX
Pa3HOBUIHOCTEN.

197. VYcrporcTBO SM TejieMeTpuM IO JobomMy M3 nm. 191-196, B
KOTOPOM CxXeMa YyIOpaBJeHMSI MOMHOCTLID MMeeT  SBKCILJIyaTalMOHHYIO

20DpeKTUMBHOCTEL OoJiee 5

0%.

198. VYcTpoucTBO 5M TejeMeTpuM 110 oI. 197, B KOTOPOM CXeMa
YIOpaBJIeHMA MOMHOCTLI MMEeT »SKCIJIYyaTallMOHHYKD 50OeKTUBHOCTE OoJjee
60%.

199. VYcrpomucTBO 35M TejeMeTpuuM o oI. 197, B KOTOPOM CXxXeMa
YIOpaBJIeHMA MOIHOCTLID MMeeT »SKCIJIyaTallMOHHYID 30OeKTUBHOCTE OoJee
70%.

200. VYcrTporcTeo 35M TejleMeTpuM IO . 197, B KOTOPOM CXeMa
yIIpaBJIeHVA MOWHOCTBI MMeeT HSKCIJIYaTalMOHHYK 20QeKTHMBHOCTL Oojee
80%.

201. VYcTpo¥cTBOo O5M TesyieMeTpuM IO II. 197, B KOTOPOM CxXeMa
YIPaBJIEHUSA MOIHOCTBI MMEeT SKCIJIyaTallMOHHYID 50OeKTHBHOCTE OoJee
90%.

202. YcTpoMcTBOo SM TesyieMeTpuM IO TI. 197, B KOTOPOM CXeMa
YIOpaBJIEHUSA MOIHOCTLI MMEeT DBKCIUIYyaTallMOHHYKD 50OeKTMBHOCTE OoJee
95%.

203. VYcTpoMcTBOo SM TesyieMeTpuM IO TI. 197, B KOTOPOM CXeMa
YIOpaBJIEHMSA MOIHOCTLI MMEeT HSKCIJIYyaTallMOHHYKD 50OeKTUBHOCTE OoJee
99%.

204 . YcrpomcTBo OM TejleMeTpuM 110 JodoMy M3 mnmn. 192-203, B
KOTOPOM cxXeMa OM TeJleMeTpuM COHOEPXUT MCTOUYHMK I[IUTAHUA B
KOMMYTalLMOHHOM PeXuMe .

205. VYcrpomucTtBo OM TejeMeTpuM o . 204, B KOTOPOM
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MCTOUHMK IIMUTaHMAg B KOMMYTALMOHHOM pPexXyMe BHOpaH §U3 TIPYIIIH,
COCTOAMmMEN U3  IOHMXAKMUX, IIOBHIIAKINX , TIOHVDKAKI e — 1O BEIIAKIINX ,
[IOBHIIAINE ~ TTOHVKAINX , 1o cxeMa Uyka, IPAMOXOLOOBEX,
00pPaTHOXOIOBHX, Be3np0oCCesIbHEIX npeobpasoBaTesien, HallpuMep,
IIepekJIoYaeMEx KOHIEHCATOPHHX IIpeobpasoBaTesieV, WIM JIOOBX UX
PasHOBUIOHOCTEM .

206. YcTpoMcTBO SM TejeMeTpuMu o JwodoMy M3 nmn. 191-204, B
KOTOPOM cxeMa SM TeJleMeTPpUn MMeeT BSKCIIYaTallMOHHYIO
20DeKTUMBHOCTEL 0OoJjiee 50%.

207. YcTpoMcTBOo SM TesyieMeTpuM o . 206, B KOTOPOM CXeMa
5M TeJIeMeTPUM MMeeT BKCIJIyaTalMOHHYID 30PeKTMBHOCTL Oojiee 60%.

208. VYcTpoucTBOo SM TesyieMeTpumM 1o . 207, B KOTOPOM CXeMa
5M TeJIeMeTPpUM MMEeeT 3KCIUIyaTalMOHHYED 300eKTMBHOCTE OoJiee 70%.

209. VYcTpoMcTBOo SM TesyieMeTpuM o mI. 208, B KOTOPOM CXeMa
5M TeJIeMEeTPUM MMEeeT 3KCIUIyaTalMOHHYED 300eKTMBHOCTBE OoJjiee 80%.

210. VYcrpoucTBOo SM TesyieMeTpumM O . 209, B KOTOPOM CXeMa
5M TeJIeMEeTPUM MMEeT BKCIIyaTalMOHHYK 20PeKTMBHOCTBL Oojiee 90%.

211. VYcrpoumcTeo SM TesyieMeTpumM o . 210, B KOTOPOM CxXeMa
5M TeJIeMeTpUM MMEeeT BKCIUIyaTalMOHHYI 20OeKTMBHOCTEL Oojiee 95%.

212. VYcrpoumcTeo SM TejieMeTpumM O . 211, B KOTOPOM CXeMa
SM TeJIeMETPUM MMeeT SKCIIyaTalMOHHYK 200eKTHMBHOCTE OoJjee 99%.

213. YcTpowcTBO 5SM TeJeMeTpuM 1o JwodoMy M3 . 182-212, B
KOTOPOM CUTHaJI OM TeJjleMeTpUuM MCXOIUT M3 TI'eHepaTopa OM curHaluia
HU3KOM MOIMHOCTH .

214. VYcTpoucTBO OSM TejeMeTpuMM 1o II. 213, B KOTOPOM
TeHepaTop OM cCcuMT'Hajla HM3KOM MOMHOCTM IpelcTaBJsgeT cobon
WMHCTPYMeHT O5M TeJIeMeTpuM, CHOCOOHHM ofecneunBaThk OM CcHUTHAJ
MOWHOCTBI OO OkOJIO 15 Br,

215. VYcrpoMcTBO OSM TejeMeTpuM o nm. 182-214, B KOTOpPOM
YCTPOMCTBO CONEPXUT HAKONMUTEJIE SHepIHMM, BHOAKMWMM Ha CcxeMy O9SM
TeJIeMeTpMUM, IO MeHbleld Mepe, 50 BT MTHOBEHHOM MOMHOCTH.

216. VYcTpoucTBO OM TejeMeTpuMu 0o . 215, B KOTOpOM
HaAKONMUTEeJIE DHEePTMM BHOAEeT, IO MeHblleM Mepe, 100 BT MI'HOBEHHOMU
MOIMHOCTM Ha cxXemy OM TeJleMeTpUM.

217. VYcrpoucTBOo OM TejeMeTpuMM O . 215, B KOTOPOM

HaKONMUTEeJIL DSHEepPpIMM BHOaeT, I[I0 MeHblel Mepe, 150 BT MI'HOBEHHOMU
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MOIMHOCTM Ha cxXeMy OM TeJleMeTpUM.

218. VYcrpomucTBO OM TejeMeTpuMM O . 215, B KOTOPOM
HaKONMUTEeJIb DHEePITMM BHOAEeT, I[IO0 MeHblleM Mepe, 200 BT MI'HOBeHHOU
MOIIHOCTM Ha cxXemy OM TeJIeMeTpUM.

219. VYcrpoMcTBOo OM TejJleMeTpuM o . 215, B KOTOpPOM
HaKONUTeJIb SHepIMM BHIOaeT, IO MeHblleM Mepe, 250 BT MI'HOBEHHOU
MOIMHOCTM Ha cxeMy OM TeJjieMeTpUM.

220. VYcTpoMcTBO 5SM TejeMeTpuMu o JwodoMy M3 nn. 215-219, B
KOTOPOM HaKOMNUTeJL BHEepPIUM COOEepPXUT, IO MeHbIeM Mepe, OIHY
BaTapen muiam HTRESD.

221. VYcrpoucTBO OM TejeMeTpuMu 1o . 220, B KOTOPOM
HaKOIUTeJIb  5SHeprum comepxuT HTRESD, KOTOPEM COIEPXUT, I10
MeHbBIIe Mepe, OIMH DJEeKTPOJUTUUECKUN KOHIOeHCATOop, IUOPUIHLN
KOHIEeHCaTop, CYIepKOHIOeHCaTOop, WM JIOYyH MX KOMOMHALND.

222. VcTpoMcTBO OSM TejeMeTpuM o . 221, B koTopoM HTRESD
COOEepPXMUT, IO MeHBbIIeW Mepe, OIMH CYIepPKOHIOEHCATOp.

223. VYcTpoMCTBO OM TejleMeTpuUM IO II. 222, B kKOoTOpoM HTRESD
COOEPXUT LIENIOUKY CYIEepPKOHIEHCATOPOB.

224, YcTpoMcTBO 3M TeJIeMeTpuM IO II. 223, B KOTOPOM IlellouKa
CYIIEPKOHIOEHCATOPOB COOEPXUT [IOCJIeDOBATEJILHO COeIOMHEHHEE
CYIIEPKOHIOIEHCATOPEH.

225. YCTpPOMCTBO oM TeJleMe TPpUA 1o . 222-224,
OOIIOJIHUTEJIBEHO comepxallee, 1o MeHbInen Mepe, OoHY cxemy
YIPpaBJeHMa CYIEePKOHIOEHCATOPOM, CXEeMy 3apsalky CyIlIepKOHIeHcaTopa
WM CXeMy COCTOSHMSA 3apdna.

226. YcTpoMcTBO OSM TeleMeTpuM IO JwoOoOMy M3 . 182-225, B
KOTOPOM CHUI'HaJl SM TeJjleMeTpUM CONEPXUT LOaHHHE, CBsSA3aHHHE C, IO
MeHbBIIe Mepe, OIHMM CKBaXMHHEIM MHCTPYMEHTOM, BHOpPaHHEM U3
TPYILIH, cocToAmen ns VMHCTPYMEHTA naTurka HallpaBJIeHUS,
MHCTPYMEHTA ANEPHOI'O MaIlHMTHOI'O Pe30HaHCa, KOJIOHKOBOIO OypOBOIO
MHCTPYMEHTa, aKyCTUUYeCKOI'O MHCTPYMEHTa, MWHCTPYMEHTa IIJIOTHOCTU
HeVWTPOHOR, VHCTPYMEHTA raMMa—-IeTeKTopa, VHCTPYMEHTA
CercMNYUEeCKUX M3MepeHun, TeJIeMeTPUUEeCKOTO MHCTPYMEHTA,
VMHCTPYMEHTa YIeJILHOT'O COINPOTUBJIIEHMA M OolIpoboBaTesid ILjlacTa.

22°7. YcrpomcTBO OSM TejeMeTpuM [0 JwOOMy M3 0. 182-226, B

KOTOPOM cCcxXeMa OM TeJleMeTpuM CIOoCcOBOHa BHIaABaAThb OT okoJio 20 BT 1o
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OKOJIO 250 BT BHIXOIHOWM  MOMHOCTHU Ha aHTEeHHY CKBaXMHHOM
TeJlIeMeTPUN .

228. YcrpomcTBO OM TejleMeTpuM IO JwoboMy M3 . 182-227, B
KOTOPOM cCcxXeMa OM TeJleMeTpuM CIocoBHa BHIaBaThb oOT okoJio 50 BT 1mo
OKOJIO 250 BT BHIXOOHOM  MOWHOCTU Ha aHTEeHHY CKBaXVHHOM
TeJIeMeTPUN .

229. YcTpoMcTBO SM TeJIeMETPMM II0 II. 228, B KOTOPOM CXeMa
5M TeJjieMeTpMM CIOCOOHa BHIOIaABaATh OT OKoOJIO 75 BT mo okojo 250 BT
BHIXOIOHOM MOIMHOCTM Ha aHTeHHY CKBaXVHHOW TeJleMeTpUM.

230. VYcrpomcTBOo OM TejleMeTpUM 110 JimodoMy M3 M. 182-229, B
KOTOPOM cxeMa OM TeJleMeTpuM CcHocoBHa BHEHOaBaTk OO0 okoJo 300 B
BHIXOOHOTO HAaNpsSXKeHMS Ha aHTeHHY CKBaXMHHOMW TeJleMeTPUM.

231. VYcTpoMcTBOo SM TesyieMeTpumM 1o . 230, B KOTOPOM CXeMa
SM TejleMeTpUM CIOCODOHAa BEHIOABATE BHXONHOE HAIIpsSXeHMe OT OKOJIO 8
B mo okojo 200 B Ha aHTeHHY CKBaXMHHOMW TeJlIeMeTPUM.

232. YcTpoumcTBOo SM TejyieMeTpuM O II. 231, B KOTOPOM CXeMa
SM TeJleMeTpuM CIOCOOHAa BHIOaABATH BEXOOHOE HaIpAXeHMe OT OkoJio 30
B mo okojio 200 B Ha aHTeHHY CKBaXMHHOM TeJlIeMeTPUM.

233. YcrpomcTBOo OM TeJyleMeTpuM IO JmobdoMy M3 . 182-232, B
KOTOpPOM cCxeMa OM TejleMeTpuu clrocofbHa BHETaBaTb DO OkoJio 50 A
BEIXOOHOT'O TOKa Ha aHTeHHYy CKBAaXUHHOM TeJIeMeTPpUM.

234. VYcrpoMcTBOo 35M TejleMeTpUM IO . 233, B KOTOPOM CXeMa
5M TeJyeMeTpuM crnoco®Ha BHIOIaBaTk OT oOkoJio 0,5 A mo oxkojo 35 A
BHIXOOHOTO TOKa Ha aHTeHHY CKBaXWHHOM TeJiIeMeTpHuM.

235. VYcrpoMcTBOo SM TeJyieMeTpUM IO II. 233, B KOTOPOM CXeMa
5M TejgeMeTpuM crnocoBHa BHEHIOaBaTk OT OKoJo 1 A @mo okoJjio 35 A
BHIXOOHOTO TOKa Ha aHTEeHHY CKBaXWHHOM TeJIeMeTPpUM.

236. YcrpomcTBo OM TejleMeTpMUM II0 JodoMy M3 Imnn. 182-235, B
KOTOPOM YCTPOMCTRBO CHOCODOHO paBoTaTk B TeMIepaTypHOM OMalas3oHe
oT okoJio —-40 rpanycoB llenbcuda no okoJo 250 rpanycor lledbcus.

237. YcTrpoMcTBO OM TesyleMeTpMM o IO. 182-235, B KOTOpPOM
YCTPOMCTBO CHOCOOHO paboTaTh B TEeMIepaTypHOM IMalla30oHe OT OKOJIO
-40 rpanycoB llenbcusa no okoJjio 210 rpanycos llenbscusd.

238. VYcTpomucTBO OM TejeMeTpuMM IO . 237, B KOTOPOM
YCTPOMCTBO CHOCOOHO paboTaThb B TeMIepPaTypHOM IMalla30OHe OT OKOJIO

-40 rpanycoB lenbcusa no okojio 150 rpanycos lenbcud.
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239. VYcrpomucTtBO OM TejeMeTpuMM o oO. 237, B KOTOPOM
YCTPOMCTBO CHOCOOHO pafoTaTh B TeMIepaTypHOM IMalla30oHe OT OKOJIO
80 rpanycoB lenbcusa nmo okojio 250 rpanycoB lenbcusd.

240. VYcrpomucTBOo OM TejeMeTpuMM O . 237, B KOTOPOM
YCTPOMCTBO CHIOCOOHO padoTaThb B TeMIepaTypHOM AMala30He OT OKOJIO
80 rpanmycorB lesbcusa no okojio 210 rpamycor llenbcus.

241. VYcrpomcTBO OM TejeMeTpuMu o II. 237, B KOTOPOM
YCTPOMCTBO CHOCOOHO paboTaThb B TeMIepaTypHOM IMalla30He OT OKOJIO
80 rpanmycoB llenkcma mo okoJio 150 rpanmycos llenkcusd.

242, YcrpomcTBOo OM TejleMeTpuM 1[I0 JimodoMy M3 M. 182-241, B
KOTOPOM MMIYJILCHEM CUTHal OSM TeJIeMeTpUMM  BHICOKOM  MOIMHOCTH
COOEPXUT MMITYJIBECH IJINTEJIEHOCTE MeHee OKoJIO 0,1 CerkyHIH.

243. VYcTpoucTBO OSM TejleMeTpuMM 1o 0. 242, B KOTOPOM
VMIIYJILCHEIM CUTHaJl 35M TeJIeMeTpUM BHCOKOWM MOMHOCTM CONEPXUT
VIMITYJIbECH JIJIMTEJIEHOCTBI MeHee okoJio 0,01 CceKyHIH.

244, YcrpoucTBO OM TejleMeTpuMM 1o IO. 242, B KOTOPOM
VMITYJIBCHEIM CUTHaJl 35M TeJIeMeTpUM BHCOKOM MOMHOCTU CONEPXUT
VIMITYJIECH OJIMTEJIEHOCTBI MeHee okoJio 0,001 cexKyHIOH.

245, VYcrpomucTBO OM TejeMeTpuMM O . 242, B KOTOPOM
VMITYJIBCHEIML CUTHaJl 3M TeJileMeTpUM BHCOKOM MOMHOCTU COLOEPXUT
VIMITYJIbBCE OJIMTEJIbHOCTBI MeHee 0OkKoJIO 0,1 MMJIJIMCEeKYHIH.

246. YcTpomcTBO OM TejJleMeTpuM IO . 242, B KOTOPOM
VMITYJILCHEIM  CUTHaJI 35M TeJieMeTpuM BHCOKOM MOMHOCTM COIOEPXUT
VIMITYJIbLCH OJIMTEJILHOCTBI MeHee 0OkoJiIo 0, 01 MMIIJIMCEeKyHIH .

247. YcTpomcTBO OM TejileMeTpMM O IO. 242, B KOTOPOM
VMIIYJILCHEIM CUTHaJl 35M TeJleMeTpUM BHCOKOM MOMHOCTM CONEPXUT
VIMITYJIBCH IJIMTEJEHOCTBI MeHee okoJio 0, 001 MMIIMCEKYHIH.

248. YcrpomcTBo OM TejleMeTpUM II0 JiodoMy M3 . 182-247, B
KOTOPOM MMIIYJILCHHM CHUTHaJ 3M TeJjleMeTPUM BHCOKOM MOIHOCTU MMeeT
KOBQOUIIMEHT 3alloJIHEHMS MEeHee OKOoJIO 5%.

249. VYcTpoucTBO OM TejeMeTpuMM 1o II. 248, B KOTOPOM
VIMITY JIb CHEI CUIT'HAJI SM TeJjieMe TPUN BEHICOKOM  MOWHOCTM  MMeeT
KO®QOUIIMEHT 3allOJIHEHMS MEeHee OKoJIo 1%.

250. VYcrpomucTBO OM TejeMeTpuMM O . 248, B KOTOPOM
VIMITY JIb CHEI CUTHAJI SM TeJiIeMe TPUK BHICOKOM  MOUWHOCTM  MMeeT

KOBQOMUMEHT 3alloJIHEHUS MeHee okoJjio 0,1%.
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251. VYcTpoucTBO OM TejeMeTpuMM o II. 248, B KOTOPOM
VMMITYJIBCHEIM ~ CUTHaJ OM  TeJleMeTpMM  BEICOKOM  MOMHOCTHM  MMEET
KOBQOMUIMEHT 3alloJIHEHUS MeHee okoJjio 0,01%.

252. VYcrpoucTBOo OM TejyieMeTpuMM IO II. 248, B KOTOPOM
VMIIyJIBCHEIA  CUTHajl 3M  TeJleMeTpuM  BHICOKOM  MOIMHOCTM  MMEEeT
KOndOMUIMEeHT 3alloJIHEHMA MeHee okoJio 0,001%.

253. VYcrpomcTBo OM TeJjleMeTpUM 110 JimodoMy M3 M. 182-252, B

KOTOpOM MMHYHBCHHﬁ curHaJg oM TeJleMe TP BEHICOKOM MOIHOCTM MMeeT

IMKOBYID MMIIYJILECHYIO MOIMHOCTL ©OoJjiee 200 BmT.

254,
VIMITYJIb CHEIM
VIMITYJIb CHYIO

255.
VIMITYJIb CHEIM
VIMITYJIb CHYIO

256.
VIMITYJIb CHEIM
VIMITYJIb CHYIO

257.
VIMITYJIb CHEIN
VIMITYJIb CHYIO

258.

YcrporcTBO OM  TeJleMeTpuMmM 1o 1. 253, B KOTOpOM
cuTHaJ OM TeJeMeTPUM BECOKOM MOIHOCTU MMeeT IIMKOBYIO
MOIIHOCTE ©OoJjiee 500 BT,

YcrporcTBO OM  TejleMeTpuMM 1o 1. 253, B KOTOpOM
cuTHaJ OM TeJleMeTPUM BEICOKOV MOIMHOCTM MMeeT IIMKOBYIO
MOIIHOCTE ©oJjiee 1000 BT,

YcrporcTBO OM  TejyieMeTpuM 10 oO. 253, B KOTOPOM
CuTHaJ OM TeJleMeTpUM BECOKOV MOIHOCTM MMeeT IIMKOBYIO
MOIIHOCTE ©OoJjiee 1500 Bm.

YcrponcTBO OM  TejieMeTpuM IO . 253, B KOTOPOM
CUTHaJ OM TeJIleMeTpuM BECOKOM MOIHOCTU MMeeT IIMKOBYIO
MOWHOCTEL BoJjiee 2000 BT.
YcrponcTBO SM TeJeMeTpuM [0 JwodoMy M3 nmn. 182-257, B

KOTOpPpOM MMHyﬂbCHHﬁ curHaJg oM TeJleMe TP BEHICOKOM MOIHOCTHM MMeeT

CpelHKn MMIIYJIbCHYI MOMHOCTE OoJjee 200 BT.

259.
VIMITYJIb CHEIM
VIMITYJIb CHYIO

260.
VIMITYJIb CHEIM
VIMITYJIb CHYIO

2601.
VIMITYJIb CHEIN
VIMITYJIb CHYIO

262.
VIMITYJIb CHEIM

VIMITYJIb CHYIO

YcTpovicTBO OM  TejyieMeTpuM 1o 1mn. 258, B

cuTHaJ 5OM TeJIleMeTPUM BECOKOM MOIHOCTU MMeeT
MOIMHOCTEL 0OoJiee 500 BT.

YcTpoicTBO OM  TejyeMeTpumM 1o mn. 259, B

cuTHaJ 5OM TeJleMeTPUM BECOKOM MOIHOCTM MMeeT
MOIMHOCTL 0OoJjiee 1000 BT.

YcrporicTBO OM  TejyieMeTpuM 1o 1. 260, B

CUTHaJI SM TeJleMeTpUM BHCOKOM MOMHOCTU MMEET
MOIIHOCTE ©oJjiee 1500 BmT.

YcrporcTBO OM  TejieMeTpuM IO I. 261, B
CUTHaJ SM TeJleMeTpUM BHCOKOM MOMHOCTHU MMEET

MOIMHOCTL 0OoJjiee 2000 BT.

KOTOPOM

CPeIIHIOK

KOTOPOM

CPeIlHIOK

KOTOPOM

CPeIlHIOK

KOTOPOM

CPEellHIOK
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263. Cucrema, comepxalasd:

IPpUEMHMK, COIOepXallri YyCTPOMCTBO IIo JiobomMy M3 nmn. 82-180; wu

nepemaTunK, CcoIepXamluy yYyCTPOMCTBO IO JoboMy M3 HOro. 1-81 wu
182-262, BHIIOJHEHHEM C BO3MOXHOCTLID IIepellauM TeJIeMeETPUUIeCKOTO
CUT'Hajla Ha I[IPMEeMHUK.

264 . Cnioco®, comepxamui 2Tal, Ha KOTOPOM:

YyCTaHaBJIMBAT TeJIeMeTPUUECKYD JIMHMIO CBA3M C MCIOJIB30BaHMEM
CUCTEeMEl IIO II. 263.

265. Crnoco6 mno 1m. 183, DOONOJHUTEJBLHO coIepXamuy STal, Ha
KOTOPOM:

OCYMEeCTBJIADT OYypPOBHEe pab®oThH Ha OCHOBAHMM MOAHHEIX, IPUHITHEX
[I0 TeJIeMeTPUUeCKOMW JIMHUM CBA3U.

266. Crnioco®, coIepxalmui sTall, Ha KOTOPOM

bopMHPYIOT CUTHAaJ M TeJIeMeTPpUn C MCIIOJIE30BaHMeEM
IepemaTuMKa, CcoepXamero YCTPpOMCTBO 110 JmwoboMy wu3 mnmn. 1-81 u
182-262.

I[Io DOBepeHHOCTHU
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