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BHYTPUCKBAXWHHbIA CEOP 3HEPIU

Ob6nacTb TEXHUKWU, K KOTOPOW OTHOCUTCH U300OpEeTEHne

Hacrosilee n3obpeTeHne OTHOCUMTCS K BHYTPUCKBaXKMHHOMY cOopy 3Heprun. B
4YacTHOCTW, OHO OTHOCMTCA K crnocobam WM cuCTeMam  MNojaynm  MOLLHOCTM
BHYTPUCKBAXXKMHHOMY YCTPOWCTBY B CKB@XXMHHOW YCTaHOBKE, UMEIOLLEN MEeTannmM4eckyio
KOHCTPYKLUMIO, OOecneyeHHyto KaToaHOW 3awuton. Hacrosilee u3obpeTeHue Takke
OTHOCUTCS K cnocobam 1 cuctemam, UCNonb3yLWmMM cnocobbl U CUCTEMBbI cOopa aHepruu,

a TaKkKe K annapary anda Mcnonb3oBaHUA B TAKUX cnocobax n cucrtemax.

CeefeHus 0 NpeaLeCcTBYIOLEM YPOBHE TEXHUKM

CywectByer ofujee ctpemrneHne Kk obecrneyeHMo BO3MOXHOCTM U3BMEYEHUS
AaHHbIX M3 HETSHbIX W/WNU rasoBbiX CKBaXKMH, a TakKkKe M3 YCTPOWCTB YMpaBneHus,
PacrnonoXeHHbIX B HEMTSAHbIX WWUMM Ta3oBbiX CKBaXKMHAX, TaKWX Kak KranaHbl —
Hanpumep, NOA3EMHbIE NPEeAOXPaHUTENbHBIE KranaHsbl.

OpHako nojaya  MOLWHOCTM  TakMM  BHYTPUCKB@XMHHbIM  YCTPOWCTBaM
NPeACTaBnsieT ONPeAEneHHble CNOXHOCTU. B HEKOTOpbIX 0BCTOSATENBCTBAX MOLLHOCTb
MOXET MnojaBaTbCA HEMOCPEACTBEHHO C MOBEPXHOCTU 4epe3 kabenb, UMM MOLLHOCTb
MOXET NOAaBaTbCsl YCTPOMUCTBAM HEMOCPEACTBEHHO C MOBEPXHOCTU TMAPaBINYECKUM
cnocobom. pn atom B gpyrux obcrToATenbcTBax Takme crnocobbl nogadnm MOLYHOCTU
HENpPUMEHUMbI. B HEKOTOPbIX OBCTOATENLCTBAX PELLUEHMEM MOXKET CTaTb UCMONb30BaHWe
G6artapen. OpgHako Takoe pelweHne camo no cebe npefcTaBnseT CrOXHOCTWU, B
OCODEHHOCTU BO BHYTPUCKB@XKUHHBLIX YCMOBUSIX, B KOTOPbIX [OBONbHO BbICOKME

Temnepartypbl UMEIOT TEHAEHLMIO COKpaLLaTb CPOK cnyx0bl HaTapen.

CyLUHOCTb n300peTeHuns

Takum obpas3om, eCcTb HEOOXOAMMOCTb B anbTEPHATUBHBLIX UCTOYHMKaX MUTaHUS
ANS  BHYTPUCKBAXKUHHbIX  YCTPOWCTB, KOTOpble MoOrnuM Obl  MCMONb3oBaTbCs B
obcToaTenbCcTBax, korga nojgada MOLJHOCTU HEMOCPEeACTBEHHO C  MOBEPXHOCTU
nocpeacTBOM kabenst Unu rmapaBnuyYeckn 3aTpygHEHa, HEBO3MOXHA UMW HEXenaTenbHa,
KOTOpble MpU 3TOM npeogonesany Obl OrpaHMYeHus, C KOTOPbIMU CTankuMBawTCA B
cny4yasix, kKorga nonaralTCa Ha nogadvy MowHoctu OaTtapeen. Takke Heobxoaumo
obecneunTb anbTepHaTMBHbIE CNOCOObI CBA3M MEXAY PasnUYHbIMK yYacTKamMu BHYTPU
CKBaKWHbI, @ TaKKe C y4acTKamu 4PYrol CKBaXKMHbI WU y4acTkaMmy Ha NOBEPXHOCTMU.

B HacTosiLemM onvMcaHne TEPMUH «KMOBEPXHOCTb» OTHOCUTCS K MOBEPXHOCTU 3EMIN

B ClNyyae MaTepuKOBOM CKBaXKUHbI, F4e PacronioXeHO YCTbe CKBaKWHbI; MOPCKOMY
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AHY/YPOBHIO AHa B Cny4ae noABOAHOW CKB2XXMHbI, M MMOLWAAKe YCTbSi CKB&XWHbl Ha
nnatgopme. Korga 310 yMECTHO, TEPMUH TaKKe OTHOCUTCH K y4acTKam, pacnonoXeHHbIM
BbILLE YKa3aHHbIX Y4YacTKoB. B Lenom, TEepMUH «NOBEPXHOCTb» WCMONb3yeTcs Ans
o6o3HaveHns nboro NoAXoASALLEro y4dactka, kK npumepy, Ans nogadn Wunu npuHAaTUs
MOLLHOCTW/CUrHAnNoB, KOTOPbIA HAaXOAUTCS CHAaPYXXW CTBOMNA CKBAXKWHbI.

CornacHo nepBOMY  acnekTy  HacToswero  u3obpeTeHuss  npeanoxeHa
BHYTPUCKBAXKUHHAA cuctema cbopa anekTpudeckon aHeprin ans cbopa 3neKkTpuy4eckon
3HEPrMM B CKB@KUHHOW YCTAHOBKE, MMEIOLLEN METaNNMYECKYI0 KOHCTPYKLMIO, HECYLLYIO
3NEKTPUYECKUIA TOK, NPU 3TOM YKasaHHasi CUCTEMa COAEPXKNT:

MOAYnb cOopa, 3NEeKTPUHECKN COEAMHEHHLIN C METaNNMUYECKON KOHCTPYKUMEN Ha
MepPBOM y4acTke WU CO BTOPbIM Yy4acTKOM, OTCTOSILMM OT MEPBOro yyactka, npu 3TOM
nepBbIA U BTOPOM Y4acTok BbIOpaHbl Takum o6pasom, YTobbl Npy UCNONb30OBaHUM MEXAY
HAMM NPUCYTCTBOBana pasHOCTb MOTEHUMAanoB BCMEACTBME 3MEKTPUYECKOrO TOKa,
TEKYLLEro MO KOHCTPYKUMM; MPpU 3TOM MOAYNb cHopa BbIMOMHEH C BO3MOXHOCTbIO cOopa
3NEKTPUYECKOWN 3HEPTUM OT YKA3AHHOIO 3M1EKTPUYECKOrO TOKa.

CKkBaXKMHHas ycTaHoBKa MOXET ObITb YCTAHOBKOW C KaTOAHOW 3aluToOW, Toraa
3NEKTPUYECKUA TOK SIBNSIETCS TOKOM KaTOAHOW 3aluTbl. XOTA MpeAcCTaBfeHHble 34eChb
PELLEHMS MOTYT UCMONb30BaTbCA B CUCTEME, TAe ANS NOAAYN MOLLHOCTW TOK CrieymanbHo
NOAAETCH K BHYTPUCKBAKMHHOW KOHCTPYKLUMMK, Bblno OBHApPYKEHO, YTO MOLLHOCTb MOXHO
cobupatb 1 OT CUCTEM KaTOAHOWN 3awuTbl. [Mpn 3TOM COOP MOLLHOCTM OT YXKE MMEIOLLNXCS
TOKOB SIBNSAETCA OCOOEHHO NPEeANOYTUTENbHBLIM.

B obem cnyyae BTOpomr y4acTok OyaeT BHYTPUCKBAXKMHHBIM Y4aCTKOM.

B HeKOTOpbIX Cny4asx COeAUHEHME CO BTOPbIM YYacTKOM MOXET ObiTb
CoeNHEHNEM C NOPOAON NOCPEACTBOM anekTpoaa. bonee TnuyHbIM cnyyaem, ogHako,
Oygetr cnyyam, B KOTOPOM Moaynb cbopa OyaeT CcOeauHATbLCS C  MeTannnyeckou
KOHCTPYKLMEN Ha NEPBOM U BTOPOM OTCTOSLLMX y4acTKax.

Takue cuctembl U cnocobbl 06nagatoT OnpeaeneHHbIMU NPerMyLLecTBaMn, Tak
Kak nojaya MOLUHOCTM BHYTPUCKBAXKMHHOMY YCTPONCTBY MOXET obecneumBaTbCs B
OTCYTCTBUE HEOOXOAUMMOCTU B OTAENbHOM WCTOYHMKE nuTaHus. bonee Toro, mogada
MOLLHOCTU MOXET ofecneumBaTtbCsl, HE MonarasiCb Ha nokanbHble 6artapeun, KoTopble
3avactyo 6yayT UMETb OrpaHUYeHHbIA Cpok cnyxBbl. OHa Takke MoxeT obecneunsaTbCa
B OTCYTCTBME HEOOXOAMMOCTM B Kabene, NPOXOASALIEM Yepe3 YCTbe CKBaKMHbI.
AHanorM4HO, NPEANOXEHHbIE peLleHns MoryT ObiTb peann3oBaHbl 6€3 UCMonb30BaHMS
TOPOVMAOB AN BBEAEHUS W WU3BMNEYEHUS CUTHaNOB. OTO CHWXAET CIOXHOCTb W

TeXHUYecKne npobnemMbl, KOTOpPblE MOrYT BO3HMKHYTL MpU peanunsaumm CUCTEMbI.
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Moaynb cbopa MOXeT ObITb BLINOMHEH C BO3MOXHOCTLIO cOopa 3neKTpUYeCcKon
3HEprMm oT NOCTOSIHHBIX TOKOB.

MpegnoytuTenbHO, 4TOObI NPOTEKaHME TOKa Ha OTpeskax MeTannu4yeckomn
KOHCTPYKLUUKN B 0BnacTsx Mexay nepBbIM y4acTKOM U BTOPbIM Y4aCTKOM MPOUCXOAUNO B
OZLHOM 1 TOM € NPOAOINbHOM HanpasneHUN.

MpennoyTUTenbHO, YTOObI MEXAYy nNepBbIM Y4acTKOM W BTOPbIM  Y4YaCTKOM
obecneymBanacb HenpepbiBHas TPAEKTOPUSA NPOTEKAHUNA Toka, KoTopasi Obl NO MEHbLUEN
Mepe 4acTMYHO NPOXoAuna No MeTanIMYEeCKon KOHCTPYKLNM.

B aaHHOM onncaHum npeacTaBneHbl 3NeMeHThI, KoTopble B obLem crnyyae OyayT
MPUCYTCTBOBaTb B YCTAHOBKE, €CMU TOMbKO €€ KOHCTPYKUMS He moamduuupoBaHa.
MpencraBneHHble 34ecb uaen B obuwem cnyyae He TpebyT mognduyupoBaHus
CTaHAaPTHOW CKBaKMHHOW YCTAHOBKWU LIEMMKOM, TO €CTb OHW OPUEHTUPOBaHbLI Ha paboTy
CO CTaHAapPTHOW yCTaHOBKOW.

Moaynb cbopa MoOXeT OblTb 3NEKTPUYECKU COEAVMHEH C MEeTannn4yeckon
KOHCTPYKLMEN HA BTOPOM y4acTKe.

EAVHCTBEHHOE WNU KaXKa0e COefMHEHMNE C METaNNIMYECKON KOHCTPYKLMEN MOXET
OblTb 0Opa3oBaHO C CeKUMEN METanfNYECKNX YAJNIMHEHHbIX 3NEMEHTOB/CEKUMEN
MeTannm4eckom Tpyoeil.

B Heckonbkux BapuaHTax OCyLeCTBNEHUS OTCTOSILNE Yy4acCTKM MOTYT OTCTOSATb MO
ocun. CoeguHeHus moryT ObiTb o6pas3oBaHbl C oOLWen cekunen MeTannnyecknx
YATIMHEHHbIX 3MEMEHTOB, Hanpumep, obLien cekumen metannuyeckon Tpybbl, KoTopas
SABMNSETCA 4acTbl0 METanMYeckon KOHCTpyKuun. Cambii BEPXHUA U3 ABYX OTCTOSALLMX
Yy4acTKOB MOXET pacrnonaratbCad B  HENOCPEACTBEHHOM Onu3octn OT  MecTa
pPacrnonoXeHns NoABECHOrO YCTPOMCTBA XBOCTOBUKA, MPEAYCMOTPEHHOIO B CKBaXKUHE.
3avactyio Takom BapuaHT OyaeT  COOTBETCTBOBATb Havbonee  npakTU4HOMY
PacrnonoXeHMI0 CamMoro BEPXHEro yvactka. B HEKOTOpbIX cnyvyasx BEpXHEe COefUHEHMe
MOXeT ObITb 06pa3oBaHO C pan3epom.

Ob6a coeguHeHus, K npumepy, MoryT ObiTb oBpasoBaHbl C 3KCMnyaTayMOHHOW
KONMOHHOW, NPefyCMOTPEHHON B CKBaXXUHE, UNKn oba coeqnHeHns moryT ObiTb 06pa3oBaHbl
C nepBon cekumen obcagHom TpybObl, OTAENEHHOW OT 3KCMMyaTauWOHHOW KOJTOHHbI
nepBbIM 3aTpyBHbLIM NPOCTPAHCTBOM A, nnn oba coeguHeHnsa moryT ObiTe 06pasoBaHbl CO
BTOpOM cekuuen obcagHon TpyObl, OTAEMNEHHOW OT MEpPBOM cekuyum obcagHon TpyObl
BTOPbIM 3aTpyOHbIM NPOCTPaHCTBOM B, n T.4.

B apyrnx cnydasx OTCTOSLME MO OCUM COEAUHEHUS MOryT ObiTb O0BpasoBaHbl C
PasHbIMU CEKLMSMN METaNNNYECKMX YANMHEHHbBIX 3NIEMEHTOB, HANPUMEP, C PasNNYHbIMM

CeKUUsSIMM MeTannuyeckon TpyObl, 4YTo ByAeT NPpMBOAUTL K aHanorMyHbiM pesynbraTtam,
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HO B LUenom 6onee nogxoasnmM peLLUEHNEM SBNSETCS CO34aHNe COeAMHEHUI C OQHON U
TON e CeKUMEN MEeTannMMYeCcKnx YANMHEHHbIX 3nemMeHToB/MeTannuyeckon Tpybbl B
cnyyae, ecrniv HeT NPUYMH AN UCMONb30BaHNS APYINX PELLEHUN.

Tam, rae oTCTOsILME yYaCTKM OTCTOAT MO OCU, N HEOBXOANMO NPUCYTCTBME MEXAY
HVMUW Pa3HOCTM NOTEHLMANoB, PacCToOAHME MeXay y4acTkamy NpeanoyvTUTENbHO LOMKHO
ObITb 3HaYUTENbHBIM — 00bIMHO 100 M 1 Bonee. MpeanoytuTensHo — ot 300 m go 500
M.

OneKkTpuyeckoe CoejnHEHNE C METaNNMYECKON KOHCTPYKLUNEN HA NEPBOM y4acTke
MOXET ObITb ranbBaHWYECKUM COELNHEHNEM.

OneKTpuyeckoe CoefuHEHNE C METanMYeCKon KOHCTPYKLUMEN Ha BTOPOM y4acTke
MOXET ObITb ranbBaHWYECKUM COELNHEHNEM.

Moaynb c6opa MOXET ObITb PacnonOXeH B OAHOM W HECKOMbKUX BHELUHMX MO
OTHOLLUEHWUIO K CKBaXKMHE YANVHEHHbIX 3MEMEHTax, BHYTPW 3aTpybHOro npocTpaHcTBa
CKBa>KWHbI, N BHYTPU BHYTPEHHETO CTBOMA CKBaXKMHbI.

CoeavHeHMe NO MEeHbLUEW Mepe C O4HMM W3 y4yacTKOB, MEPBbIM MMM BTOPbIM,
MOXeT ObiTb 0b0ecneyeHo MnocpeacTBOM kabens, NPOXOAALlero BAOMb METANNMYeCKON
KOHCTPYKLUN.

Ecnn BTopon oTcToAwmn KOHTaKkT 06pasoBaH No MEHbLUEN Mepe C O4HOWN CEKUMEN
MeTannMYeCckuX YANMHEHHbIX 3NEMEHTOB, NPEANOUYTUTENBHO, YTOObI ANEKTPUYECKNI TOK,
TEKYLUMA NO YKasaHHOW MO MEHbLUEW MEPE OAHOWN CEKUUN METaNmMYeCcKux YANMHEHHbIX
3NEeMEHTOB, Ha KOTopon obpa3oBaH NEPBbIN KOHTAKT, ABUrancsa no ToMy e npogorbHOMY
HanpaBnNeHMIO, YTO M 3MNEKTPUYECKUIA TOK, TEKYLLMIA NO MEHbLUEN MEPE MO OAHOWN CEKLMM
METanNMMYeCKNX YAMMHEHHbIX 3NEMEHTOB, Ha KOTOPO 0OpasoBaH BTOPOWN KOHTAaKT.

Ecnn nepBbll  OTCTOALUMA KOHTAKT M  BTOPOW OTCTOALUMA KOHTakT, 003,
obpasoBaHbl C OQHOW U TOW K& CEeKUMEN MEeTannUYeckmx YANNHEHHbIX 3MEMEHTOB,
NPeANOYTUTENBHO, YTODObI yKasaHHash CeKuMsi MEeTannUYeckmx YANMHEHHbIX 3MEMEHTOB
6blna HenpepbIBHO MPOBOAMMON MEXAY YKasaHHbIMWU NEPBbIM 1 BTOPbIM YHaCTKOM.

Mo MeHbLIEN Mepe OAHO COeAUHEHUE MEXAY MO MEHbLUEW Mepe OfHUM U3
3NEKTPUYECKNX KOHTAKTOB U Mogynem cbopa MoxeT ObiTb obecneyeHo M3onMpoBaHHbIM
kabenem.

Kabenb moxeT ObiTb BbiOpaH MMEKLMM NPOBOAHUMK C OTHOCUTENBHO OOnbLUIOK
nnowaabo nonepedHoro cedeHus. [pu Bbibope kabens uUenbld ABASETCA BbIOOP
nrowagn nonepeyHoro CeYeHusi, KoTopas SBNSETCA AOCTaTOMHO OOnbLIOW Ansi TOro,
ytobbl obecneunTb Heobxogumbi ypoBeHb cbopa — Takon, koTopas obecneunt

AOCTaTO4YHO HU3KOE CONpPOoTUBIIEHUE B kabene.
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MpeanoyTUTENBHO, YTOObI N30NUPOBAHHLIA kKabernb MMen NPOBOASLLYIO Niowaib
paBHYIO MO MeHbLUeN Mepe 10 MM?, NPEANOYTUTENBHO NO MeHbLLeR Mepe 20 MM, Gonee
NPeANOYTUTENBHO MO MeHbLLEH Mepe 80 MM?.

Kabenem moxeT ObITb MOMELLEHHbIA B KONIOHHY NPOBOAHMK.

OAHO 13 coeanHEeHUn MoXeT ObiTb 06pasoBaHO B OTCYTCTBUE BHELUHEro kabens.
OpHO M3 coeguHeHMn MoxeT ObiTb 0OpasoBaHO NOCPEACTBOM MPOBOASALLEro Koprnyca
Moayns coopa (Mnn okpyxatoLero Moagynb coopa).

OO6bIMHO CyLleCTBYET HEKOe OnTUMarnbHOe 3HayYeHue Ansi PacCTOsiHUS MeEXay
coeaguHeHnsmn. Yem 6Gonblue paccTosiHMe, Tem Oonblle M3MEHeHue B noTeHuuane
MEeXZY YyYacTKamn KOHTaKTOB, HO Mpu 3TOM Tem Oonblle conpoTMBneHue kabens.
MpencTaBneHHbI 34eCb CNocob MOXET CoaepaTb 3Tan OnpeaerneHns OnTUMarnbHOro
PacCTOSIHUS MEXAYy OTCTOSILMMM y4yacTkamu. OTO pacCTOsHUE MOXET OnpenensiTbCs
MOZENNPOBaHNEM 41151 KOHKPETHOW YCTaHOBKM.

PacctosHne mexay ydactkamu MOXKET COCTaBMnsATb NO MeHbLUern mepe 100 m.

B Apyrux BapuaHTax OCYLECTBNEHUSI OTCTOSILUME Y4YacTKM MOTyT OTCTOSTb
paguanbHo. [lepBoe n3 COeAUHEHUN MOXET ObiTb 00pasoBaHO C MEPBOM CEKUMEN
METannM4YeCckux YANMHEHHbIX 3NEMEHTOB, HanpuMep, NepPBON CEKUUEN METannM4yecKou
TPyObl, KOTOpas SBNSETCA YacTbl0 METannMYeckon KOHCTPYKUMW, a BTOpOe U3
coefuHeHnn moxeT ObiTb 0bpasoBaHO CO BTOPOW, APYrOW, CEKUMEN MeTannmyeckux
YATIMHEHHbIX 3NIEMEHTOB, HanpumMep, Co BTOPOW, APYron, Cekumen metannnieckon Tpyobsi,
KOTOpas SIBNSETCA YacTblo METaNNMMYeCcKon KOHCTPYKLUUKU. [103TOMY COeAMHEHME MOXET
nepecekatb 3aTpybHOe NPOCTPaHCTBO, 0OpasoBaHHOE ABYMSI CEKLMAMN METanImMyYecKon
TpyObl.

Hanpumep, ogHO coeauvHeHne MOXeT ObiTb 00pasoBaHO C 3KCnnyaTaunoHHON
KONMOHHOW, NMPeayCMOTPEHHOW B CKBaXXMHE, a OA4HO — C MepBoW cekumen obcagHow
TpyObl, OTAEMNEHHOW OT 3KCNNyaTaLMOHHOW KONOHHbI NepPBbIM 3aTpyOHbIM NPOCTPAHCTBOM
A, nnn ogHO coeguHeHue MOXeET ObiTb 00pasoBaHO ¢ nepBon cekymen obcagHon TpyObl,
NPeayCMOTPEHHOW B CKBaXKWHE, a OAHO — CO BTOpPOM cekuymen obcagHonm TpyObl,
OTAENEHHON BTOPbIM 3aTpyBOHbLIM NPOCTPaHCTBOM B OT nepson cekuyum obcagHom TpyOsl,
nT.A.

B HekoTOpbIX Cryyasix OTCTOSILME Yy4acTKM MOFyT OTCTOSTb Kak Mo OCWU, Tak u
paauarnbHo.

CoeguHeHua wmoryT ObiTb obpasoBaHbl C obulen cekynen MeTannmnmyeckux
YANVHEHHbIX 3NTIEMEHTOB, SIBMNSIOLLENCA YacTbl0 METaNMYECKON KOHCTPYKLUN.

B HekoTOpbIX BapuaHTax OCYLLECTBIIEHUS NEPBOE N3 COEAMHEHMI 0OpasoBaHo C

NepBON CeKUMen MeTannMyecknx YANUHEHHbIX 3MEeMEHTOB, SIBMSAIOLENCS YacTblo
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METanMMYECKON KOHCTPYKLUMN, a BTOPOE U3 CoequHeHnn obpasoBaHO CO BTOPOW, APYron,
ceKkymen MeTannmyeckux YAnMHEHHbIX 31IEMEHTOB, SABMAIOWENCSA YacTblo METaNINYECKOM
KOHCTPYKLUN.

[Ns 3NeKTpUYecKon U3OoNsLuMU MEPBON CEKUUM METaNNUYECKUX YANNHEHHbIX
3NEMEHTOB OT BTOPOM CEKUMM METannMMYecknx YANUHEHHbIX 3NEMEHTOB B obnactu
coefuHeHN MoryT ObITb NPEAYCMOTPEHbI CPEACTBA N30NALUN.

CpeactBa nsonsaymm MoryT 6biTb NPeayCMOTPEHbI ANSA 3NEKTPUYECKON M30NSLMK
NnepBon CEeKUUN YANUHEHHbIX 3NEMEHTOB/MEeTannMyYeckon TpyObl OT BTOPOW CEKLMU
YATTMHEHHbIX 3NEeMEeHTOB/MeTannmMyeckon Tpybbl B 06nactM no MeHbLUENn Mepe O4HOro u3
COEANHEHNA. 3TO MOXET NMOMOYb FrapaHTMpPOBaTb MPUCYTCTBUE PA3HOCTU MOTEHLMANOB
MeXAY CEeKUMSMW YANUHEHHBIX 3MNEMEHTOB/MeTannmMyYeckon TpyObl Ha y4acTkax, rae
obpasoBaHbl coeauHeHns. 3To obecneumBaeTCsa 3a CYET OTNUYAIOLWMXCA TPaEKTOpWH,
BEAYLUMX K 3EMIE, OT KaKA0WN CEKUMN 3NEMEHTOB/TPYObI.

Cnepyetr OTMETUTb, YTO B OMUCaHHbLIX 34ECb PELUEHMSX TOKW, OT KOTOPbIX
npousBogsaT cbop aHeprun, OyayT B LLENOM Te€Yb B OAHOM M TOM K€ HanpaBneHUn Ha
MepPBOM U BTOPOW CEKLMUSIX METamNNMYECKUX YAMMHEHHbIX 3NeMEHTOB/TPYyObl. MoaTomy
n3onAUNS NpeaycMoTpeHa He Ansi obpa3oBaHus OTAENbHOW TPAEeKTOPUM 3amblkaHus, a
CcKOpee pAnsi W3MEHEHMS1 TPaekTopuM, Beaylen K 3emne, Afs OAHOW U3  Cekuun
OTHOCUTENBHO APYrow.

CpeactBa um3onauum MOryT cogepaTtb W3ONUPYOLWMA CROW UNU  MNOKpbITUE,
NPeayCMOTPEHHbIE MO MEHbLUEW Mepe Ha OfHOWM W3  CeKUUW  YANMHEHHbIX
anemeHToB/mMeTannuueckon Tpybel. Cpeacrea nsonayum MoryT coaepatb Mo MeHbLUEN
MEpPe OAMH U3ONUPYIOLUA  LEeHTpaTop ANs  YAEpPXKaHUs CeKUMn  YATMHEHHbIX
3neMeHToB/MeTannuyeckon Tpybbl Ha pacCcTosHMK ApYr OT Apyra.

CpeactBa u3onsaymMm MoryT ObiTb NPEAYCMOTPEHbl B LENAX HeAonyLeHus
3NEKTPUYECKOro KOHTakTa MeXay ABYMS cekymnsamm YANVHEHHbIX
3NeMeHTOB/MEeTannM4yeckon Tpybbl Ha pPacCTOsHUM paBHOM MO MeHblen mepe 100 m,
npegnoytutensHo 300 m.

M0 MeHbLUEW MEpEe OZHO U3 COSAUHEHUN MOXET HaxoAUTbCS B M3ONMPOBAHHOW
obnactn. Oba coeanHEHNs MOTYT HaxXoAUTBCHA B U30NNPOBaHHOW obnactu. 1o MeHbLen
MEpPE OAHO W3 COEAWHEHUA MOXET HaxOAMTbCS OKOMO LEHTPanbHOW  TOYKM
N30nMpoBaHHOM obnactn. PacnonoXxeHue no MeEHbLUEW MEpPe OAHOro U3 COeAMHEHWN
MOXET ObITb ONPeAEneHO MOAENMPOBAHNEM KOHKPETHOW YCTAHOBKW ANsi ONpPeAeneHus
ONTUMAIbHOMO PaCMONOXKEHUS!, KOTOPOE NOTOM BblOMpaeTcs.

Moaynb cbopa moxeT ObiTb NPefyCMOTPEH B CTBOME LEHTPanbHOW Cekuun

KOMOHHbI, B 3aTPyOHOM NPOCTPaHCTBE U cHapyxu obcagHom Tpybbl — mexgy obcagHou
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Tpybon m nopogon. Tak, Cpean MpouUX BO3MOXKHbIX PAaCMOMOXKeHUn, moaynb cbopa
MOXeT ObITb NpefyCcMOTpeH B 3aTpybHOM npocTpaHcTBe A, 3aTpybHOM npocTpaHcTee B,
3atpybHom npoctpaHcTee C, 3atpybHom npoctpaHcTee D, unu nobbix Apyrux 3aTpyOHbIX
NpOCTPaHCTBaXx.

3a cueT 3TOro NpeaoCTaBnAETCA BO3MOXHOCTb NOAAYM MOLLHOCTM Ha y4acTku, Ha
KOTOpble OObIYHO HEBO3MOXHO W/MNK HEXenaTernbHO NPOBOAUTL kabenn ¢ NOBEPXHOCTH,
4YTO 0COBGEHHO MOMEe3HO B Cryyae MoABOAHbIX CKBaXWH. Kpome Toro, Takasi BO3MOXHOCTb
NPeAoCTaBnsAeTCs B OTCYTCTBME HEOOXOAMMOCTM MCNONb30OBaHUS NEpPBUYHbIX BaTtapen,
WUNn APYrnx NoKanbHbIX UCTOYHUKOB MWUTaHWS, a 3HauuT, obecneunBaeTcs BO3MOXHOCTb
noAaun MOLLHOCTU K TaKUM y4acTKam Ha NPOTSKEHUN BCEWN «KU3HUY» CKBAXKMHBI.

Moaynb cbopa MOXeT cogepxaTb CpeAcTBa MNEPEMEHHOro umneaaHca Ans
BapbMpPOBaHNA Harpysku mexgy pABymMs coejuHeHuamu. Cpeacrsa nNepEMEHHOro
UMNeAaHca MOryT ynpaBnsATbCs MUKPOMPOLIECCOPOM.

Cpeacrtea nepemMeHHoro umnegaHca MoryT MUCMonb3oBaTbCa ANA BapbUPOBaHUA
Harpysku ¢ Lenbto ontummnsayum cbopa aHepriu.

Cpeacrea NepemMeHHOro umMneaaHca MOryT MChnonb3oBaTbCA ANS MOAYNSAUMM
Harpysku ¢ Lenblo nepegaym gaHHblx OT Mogyns cbopa B HanpaBreHUn NOBEPXHOCTY.

[ns nepegayn gaHHbIX U3 BHYTPEHHErO NPOCTPAHCTBA CKBAXXMHbI B HANpaBneHun
MOBEPXHOCTU MOryT ObiTb MNPEAYCMOTPEHbI BHYTPUCKBAXKUHHbIE CPEACTBA CBS3W.
BHyTpUCKBaXXMHHbIE CpeacTBa CBA3N MOryT Takke ObiTb BbIMNOMHEHbI C BO3MOXHOCTbLIO
NONy4YeHns faHHbIX, HAaNpUMep, C NOBEPXHOCTMU.

Moaynb cbopa MOXeT cogepKaTb BHYTPUCKBAXKNHHbIE CpeACcTBa CBA3N. B apyrux
cnyyasix BHYTPUCKBaXKUHHblE CPEeACTBa CBS3M MOryT OblTb PacrnonoXeHbl OTAENbHO.
BHYTPUCKBaXXMHHOE YCTPOWCTBO, NUTaemoe Moaynem cbopa, MOXET CcoaepXarb
BHYTPUCKBAXKMHHbIE CPEACTBA CBA3W.

BHYTPUCKBaXWHHbIE CPEACTBA CBSA3M MOIYT COAEpXaTb CPEeACTBA MEPEMEHHOTO
nMneaaxca.

BepxHue cpeactBa cBsi3M MOryT ObITb NMPEAYCMOTPEHBLI HA yYacTke Bbixoga CTBoNa
CKBa&)KWHbI, W BKMOYaTb B cebs AeTekTop ANs ASTEKTUPOBAHUS M3MEHEHUM TOKa,
Hanpumep, TOKa KaTOAHOW 3aluTbl, TEKYLLEro Mno METanM4YeCcKOM KOHCTPYKUWUM, Ans
obecneyeHnss BO3MOXHOCTM M3BMEYEHMS [aHHbIX, 3aKOAUPOBAHHbLIX MOZAYNSALUNEN
Harpy3km B Mmoayne cbopa. Hanpumep, peTektop MOXeT OblTb BbIMNOMHEH C
BO3MOXHOCTbIO  AETEKTUPOBAHMS noTeHymana  MeTaninyeckon KOHCTPYKLUN
OTHOCUTENBbHO OMOPHOrO 3HAYEHWS, UMW [ETEKTUPOBAHMSA NajeHust NnoTeHuuana Ha
KOHCTPYKLUUKN; WM TOKa OT WUCTOYHMKA MWTaHWS, WUCMOMb3yeMoro Ans nojauu

HanoXeHHOro ToKa KaTOAHON 3aLMTbl Ha METanMYECcKyto KOHCTPYKLUIO.
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B A4pyrux BapuaHTax OCYyLECTBNEHMS BMECTO OCYLIECTBNEHMS CBS3N C
MOBEPXHOCTLIO 3a CYET MOAYMSLUN HArpy3KkM MOTYT UCNONb30BaTbCH APYrue BUAbl CBA3M.
Hanpumep, MOXeT mMcrnonb3oBaTbCs nojada akyCTUYECKOro W/unu 3neKTPOMarHUTHOro
curHana. Moaynauusa Harpyskm — 37O OAMH M3 NPUMEPOB MOAaqn 3NEKTPOMarHUTHOro
curHana, HoO MOryT wucnonb3oBatbCa W gpyrne, 6onee npsmble, cnocobbl noaauu
3NEeKTPOMarHUTHOro curHana.

BHYTPUCKBaXWHHbIE CPeACTBa CBA3U MOrYT ObiTb BbINOMHEHbI C BO3MOMXHOCTbIO
nojaun HecyLMxX AaHHble aKyCTUHECKUX CUTHaNOB K METannMYeCcKon KOHCTPYKUMM, Mpu
3TOM BEpPXHME CpPeACTBa CBSA3N MOryT ObiTb BbINMOMHEHbI C BO3MOXHOCTbIO MpUeEMa
HECYLLMX AaHHbIE aKyCTUYECKMX CUTHAmOB.

BHYTPUCKBaXKWHHbIE CPEACTBA CBA3U MOrYT ObiTb BbINOMHEHbI C BO3MOMXHOCTbIO
NoAaunN HECYLUMX AaHHbIE 3NEKTPOMAarHUTHbIX CUFHaNoB K METannmMYeckon KOHCTPYKLMK,
Mpu 3TOM BEPXHUE CPEACTBA CBSA3M MOryT ObiTb BbINOMHEHbI C BO3MOXHOCTBIO Mprema
HECYLLMX AaHHbIE 3NEKTPOMAarHUTHbIX CUrHanNoB.

BepxHne cpegctea cBsi3M MOryT ObiTb BbINOSHEHbI C BO3MOXHOCTBIO MOAauU
HECYLUMX AaHHbIE aKyCTUYECKUX W/WMWN 3MNEKTPOMArHUTHbIX CUrHanoB K MeTaninyeckon
KOHCTPYKLUKN, NPU 3TOM BHYTPUCKBAXKWHHbIE CPEACTBA CBSA3M MOrYT ObiTb BbINOSHEHbI C
BO3MOXHOCTbIO MpUMEMA HECYLMX AaHHblIE aKyCTUYECKUX WU  3NEKTPOMArHUTHbIX
CUrHanoB.

B HeKoTOpbIX CnyYasix BEpXHUE CPeACTBa CBSA3M M BHYTPUCKBaKUHHbIE CPEACTBA
CBS3W MOryT ObiTb BbINOMHEHbI C BO3MOXHOCTBbIO OCYLLECTBMEHUS CBA3N C
NCNONb30BAHMEM CUrHarnoB OBOUX TUMOB: aKyCTUYECKUX N 3MNEKTPOMArHUTHbIX CUrHAmNoB.
3TO co3gaeT NoNe3Hyr M3bbITOMHOCTL, 3aKMNOYaloLLYOCs B TOM, YTO B Cny4vae Bbixoaa u3
CTPOSsi O4HOrO KaHana CBSA3M APYron kaHan cBsa3un OyaeT npojomkaTbe PyHKLUMOHUPOBATD.

Moaynb c6opa MOXeT ObITb pasMeLLeH B 3a4aHHOM MONOXEHUN BHYTPU CKBAXKMHbI
Anst cbopa MOLYHOCTW, MpK 3TOM AN NOAAyYn 3MEKTPUYECKON MOLLHOCTU HUKE, BHYTPb
CKBaXKWHbI, K BHYTPUCKBa)KWUHHOMY YCTPOMCTBY MOXeET ObiTb NpeaycMOTpeH kabensb.
Mnowaab NONepeYHoro cevyeHus kabens, UCMonb3yemoro Ansi Nojayn 3MeKTPUHECKOn
MOLLHOCTU HWXE, BHYTPb CKB&XWHbl, OObIMHO OyAeT MEHbLUE MOMNEepPeYHOro CeyeHus
noboro kabens, ucnonbdyemoro and cbopa 3TOM MOLWHOCTM, MPU 3TOM MOLUHOCTb
obbl4HO ByAeT nogaBaTbCA HWKE, BHYTPb CKB&XKMHbI, NPy BONbLUEM HAaMPSKEHUN, YEM
HanpspKEHWe, COo3faBaeMoe MeXay OTCTOSLUMW KOHTaKTaMu TOKOM, TEKYLUM o
METannM4YeCckon KOHCTPYKLMM, HAanpumep, TokaMn KaTogHOW 3aLuThbI.

B HekoTOpbIX BapuaHTax OCYLUECTBMEHUS TOK, TEKYLWMN MO YANMHEHHbIM

AnemMeHTam, nogaetca C NOBepPXHOCTU CKBaXXUHbI.
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B HekoTOpbiX BapuaHTax OCYLECTBMEHMA TOK, TEKYLUMA MO  YAIMHEHHOMY
3NEeMEHTY, NOAAETCSA OT OAHOIO UM HECKONBKUX XXEPTBEHHbIX aHO4,0B.

B HekoTOpbIX BapmaHTax oOCyL|EeCTBMEHUS TOK, TEKyWMA MO YANMHEHHbIM
anemMeHTam, SIBNseTCHA HanoXeHHbIM TOKOM OT BHELLUHEro UCTOMHUKA NUTaHuS.

B HekoTOpbIX BapuaHTax OCYLLUECTBMEHUS HanpshKEHWEe MOBEPXHOCTU CKBaXKWUHbI,
npu UCNonNb3oBaHUKW, orpaHuymBaeTcs amanasoHom oT —0,7 B o -2 B OTHOCUTENBLHO
ONOPHON aYenkn u3 cepebpa/xnopuaa cepebpa.

MpepnoytTuTenbHO, YTOObI PAa3HOCTL MOTEHUMANOB MEeXay OTCTOAWMUMMU
koHTakTamm Obina meHee 1 B, npegnoututensHo meHee 0,5 B, 6onee npeanoytutensHo
wveHee 0,1 B.

OnumoHanbHO, CONPOTUBMNEHNE CKBAXXMHHOW KOHCTPYKLMUA MEXALY KOHTaKkTamu He
npesbiwaet 0,1 Om, npegnoyTuTensHO He npesbiwaet 0,01 Om.

OnTumanbHbIM yyacTok ansa cbopa mowHocTu obblvHO ByaeT pacnonaratbCa
nobnm3ocTn OT y4yacTka, Ha KOTOPOM TOKW, Hanpumep, TOKU KaTOAHOW 3aluThbl
HaKNaabIBAOTCA HA METaNMNYECKYIO KOHCTPYKLMIO.

Tam, rge OTCToAWME y4acTKM OTCTOSAT MO OCWU, MPEeAnOYTUTENbHBbIM SIBIISIETCS
pacrnonoXeHne BEPXHEro yvyacTka B HENOCPEACTBEHHON BrN30CTU K y4aCTKy, HA KOTOPOM
TOKW, Hanpumep TOKA KaTOAHOW 3aluTbl, HaKNagblBalOTCA Ha METanUM4eCcKyto
KOHCTpyKUuto. Cneayetr OTMETUTb, YTO B Criydae nnaTtOpPMEHHON KOHCTPYKUUKU TOK,
Hanpumep TOKWM KaTOAHOW  3aluTbl, MOXET NOCTynartb K BHYTPUCKBaXKMHHOW
METanMMYECKON KOHCTPYKLUM 4Yepe3 ranbBaHUYECKoe coefuHeHne ¢ nnatopMEHHON
KOHCTPYKUMENn. B HEKOTOPLIX Criyqasx NpeanoXeHHble 34eCb PELIEHUS MOTyT BKIOYaThb B
cebsa ynpaBneHne pacrnonoXeHnem 3Toro CoeauHeHus.

3avacTtyio onTMmManbHbIA y4acTtok ana cbopa MOLWHOCTM OyaeT pacnonoxeH
BONMM3M YCTbSA CKBaXKWHbl, rae Habnwogaetca Haubonblas CKOPOCTb W3MEHEHUS
noTeHuynana no wmepe MpOABWKEHUS BHYTPb CKBaXMHbl. C  gpyroM CTOpPOHBLI,
BHYTPUCKBAXKUHHOE YCTPOWCTBO, KOTOPOMY MOAAETCS MOLYHOCTb, MOXET pacrnonararbCs
HWKE, BHYTPWU CKBaXKWHbI. [1o3TOMy mMoaynb cbopa U BHYTPUCKBAKMHHOE YCTPOWCTBO
MOTYT HAXOAUTBLCS Ha pPasHbIX y4acTKax, B YACTHOCTU, Ha pasHbIX rMyOuHax B CKBaXkKUHeE.

B apyrux cnyyasx moaynb cbopa U BHYTPUCKBAXKMHHOE YCTPOWCTBO MOTYT
pacrnonaratbCsl BMECTE. Takasd CUCTEMA MOXET COAepXKaTb BHYTPUCKBAKWMHHLIN OOk,
BKMOYarowmn B cebsa moaynb cbopa 1 BHYTPUCKBAKUHHOE YCTPOUCTBO.

BepxHUM OTCTOALLMI KOHTAKT MOXET HaxXO4UTLCS:

B npeaenax 100 m, npeanodtutensHo B npegenax 50 M, OT NOBEPXHOCTU 3EMIN,

€CNN CKBaXKNHA ABMSIETCA MaTEPUKOBOM CKBaXKMHOW, U
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B npegenax 100 m, npeanoytuTenbHO B npegenax 50 m, OT ypoOBHA AHa, ecnu
CKBaXXMHa sIBNSAETCA NOABOAHOW CKBaXKUHOMN.

BepxHun OTCTOALMN KOHTAKT MOXET HaxO4UTbCHA B HEMOCPELCTBEHHOW 6nM30CTn
K y4yacTKky, COOTBETCTBYIOLUEMY MOTEHUMany MakCMMarbHOW BEMWYMHbI, BbI3BAHHOMY
3NEKTPUYECKUM TOKOM, TEKYLLIMM NO KOHCTPYKLUW.

Cncrema MOXET TakkKe coaep)aTb BHYTPUCKBaXKMHHbIE CpPefcTBa CBA3M Ans
nepeaayun n/vnu npuema LaHHbix.

BHYTp1CKBaXUHHbIE CPeACTBa CBA3NM MOryT ObiTb BbINOMHEHbI C BO3MOXHOCTbIO
nepeaayn aHHbIX 3a CHET BapbUPOBAHUS Harpy3kn Mexay COeAMHEHUAMN Ha OTCTOSALMX
yyacTkax.

B cootBeTcTBMM C ApPYrMM acnekToMm HacTodawero U3obpeTeHus npeanoxeHa
cuctema yrnpasneHns BHYTPVCKBAYKUHHbIM YCTPOUCTBOM, coaepxalyas
BHYTPUCKB2XXMHHYIO cuctemy cbopa 3MneKTPUYEeCKOW 3SHEPrun, packpbiTyiO BbIe, U
BHYTPUCKB2XXMHHOE YCTPOWCTBO, MPU 3TOM MOAYNb cbopa 3neKTpuyeckn COeauHEH C
BHYTPUCKB@XXMHHbIM YCTPOMCTBOM W BbIMOMHEH C BO3MOMXHOCTBIO MOAAYM MOLLHOCTU
BHYTPUCKB2XXMHHOMY YCTPOWCTBY.

BHYTpUCKBaXWHHOE YCTPOMUCTBO MOXET COAEPXKaTb BHYTPUCKBAXKMHHbIA CEHCOP, K
npuMMepy CeHCop AasneHus w/wnn temnepartypbl. CeHcop MOXeT OblTb YCTaHOBIEH,
Hanpumep, B 3aTpybHom npoctpaHctee A, B, C nnn D.

CeHcop, pasmelyeHHbli B OAHOM 3aTtpybHOM npPOCTPaHCTBE WnuM CTBOME
CKB@XWHbI, MOXET OblTb BbINOMHEH C BO3MOMXHOCTbIO OCYLLECTBMEHUA MOHUTOPUHra
HEKOTOPOro napameTpa B PacrofioXeHHOM Nobnm3ocTn 3aTpybHOM MPOCTPaHCTBE UMK
CTBONE CKBAXWHbI MOMUMO OCYLLECTBINEHUS MOHUTOPMHra B 3aTtpybHOM MpOCTpaHCTBE
WNNU CTBONE CKBAXWHbl, B KOTOPOM OH pPacnonoXeH, WM BMECTO TOro 4rtobbl,
OCYLLECTBNATL MOHUTOPUHI B 3aTpyOHOM MPOCTPaHCTBE WM CTBOME, B KOTOPOM OH
pacnonoxeH. [Ons obecneyeHns  BO3MOXHOCTU  WU3MEPEHMS NapamMeTpoB B
pacnonoXeHHOM nobnm3ocTn 3aTpybHOM MPOCTPaHCTBE UMW CTBOME CKBaKMHbI MOXET
ObITb NPEAYCMOTPEH MOPT, MPOXOAALLNA YEPE3 CEKUMIO METaNMNNYECKON KOHCTPYKLNN.

CeHcop MOxeT OblTb NpPeayCMOTPEH ANs AETEKTUPOBaHUA MNpOTEYeK B
3aLeMEHTUPOBAHHOM 3aTpyOHOM NPOCTPaHCTBE.

CeHcop moxeT BkntovaTh B cebs Habop CeHCopoB.

BHYTpUCKBaXXMHHOE YCTPOMUCTBO MOXET CofepXaTb MO MEHbLUEN Mepe OAWH U3
yKa3aHHbIX 3N1EMEHTOB:

BHYTPUCKBAXXNHHbIWN CEHCOP;

BHYTPUCKBAXXNHHbIN NCNOMNHUTENbHbBIA MEXaHU3M,;

3aTpybHOe YyCTPOMUCTBO repMeTnsanumn, Hanpumep nakep Unn nakepHbl 3NIEMEHT;
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Knanas;

BHYTPUCKBAKMHHbLIN ~ MOAYMb  CBA3W, Hanpumep npuemonepearymk  unu
NMOBTOPUTENb.

Moaynb CBA3U MOXET cofepiKaTb BHYTPUCKBAKUHHbBIA CBA3HOW MOBTOPUTENL. MM
MOXET ObITb MOBTOPUTENDb ANS1 aKyCTUYECKOW CBA3UN, UMW 3NEKTPOMarHUTHOW CBSA3M, B TOM
yucne ansa 6ecnpoBOAHON 3MEKTPOMAarHUTHOW CBSA3UM U KabernbHOW 3MeKTPOMarHUTHOMN
CBA3W, UNn Ans rubpuaHon cUCTemMbl CBA3W. Hanprumep, NOBTOPUTENE MOXET NPUHUMAaTL
aKyCTU4YECKMe CUrHambl C y4acTKOB, PACMONOXKEHHbIX HMXE BHYTPU CKB&XMHbI, U CUrHambI
B HanpaBnEeHUM MOBEPXHOCTWU, MCMNOMb3ys 3MEKTPOMAarHWTHYK CBS3b, UMK HaobopoT.
AHanormyHbiM obpasom, oba Tuna CBA3W, aKyCcTMYecKkass N 3NEeKTPOMarHUTHas CBS3b,
MOTYT UCNONb30BaTbCs B O4HOM uUnu oboux HanpasneHusx. MNogaya snekTpoMarHUTHbIX
CUrHanoB MOXeT ObiTb OCYLUECTBIEHA NOAa4Yen 3NEKTPUHMECKMX CUrHanoB BHYTPb
CKB2XXMHbl UMM MOAYNAUMEN Harpy3km B moayne cbopa, kak 6bino OonucaHo Bblle.
MNoaaya 3nNEeKTPOMAarHUTHbIX CUrHAaNoB MOXET OCYLECTBMASATLCA MO MEHbLUEN Mepe
YaCTUYHO NOCPeacTBOM kabenen, kak 6bIo ONUCaHO BbILLE.

Ecnn  BHYTPUCKBa@XWHHOE  YCTPOWCTBO  SABMNSETCSA  MNOBTOPUTENEM  UNU
npuemonepesarymkom, cuctema MoxeT OblTb 3apaHee YCTaHOBMNEHa B KOHCTPYKLUIO
CKBa)KMHbI ANS1 CO34aHMS CKBaXWHbI, "roToBOM K 6ecnpoBOgHOMY COeAMHEHMIO" (aHrn.
wireless ready). Tak, cuctema wmoxeT ObiTb ycTaHoBneHa ans obecneveHus
B6ecnpoBOAHOrO KaHana CBA3W, JAaXe eCcnu BO3MOXHOCTb CBA3M CHayana He
ucnonb3yetcd. 34eCb, ONATb Xe, TepMUH «BecnpoBOAHONY» O3HAYaEeT, YTO UMEETCS MO
MeHbLLEN Mepe ogHa 6ecnpoBogHas BETBb B kKaHane CBA3W, Apyrue BeTBM MOryT UATH No
kabento.

B apyrnx cutyauusax ykasaHHas cuctema MoXeT ObITb yCTaHOBMNEHa NoCTakTym.

KnanaH MOXeT cogepkatb NO MEHbLUEN MEPE OAMH U3 CIEAYIOLMX 3NIEMEHTOB:

NnoA3eMHbIN NPeAOXPaHUTENbHLIW KNanaH;

KnanaH ynpasneHnsa pacxofoM B CTBONE CKBAXKUHbI,

KnanaH CTBON CKBaXKWHbl — 3aTpybHOE NPOCTPaHCTBO;

knanaH 3aTtpybHoe NpoCcTpaHCTBO — 3aTpybHOE NPOCTPaHCTBO;

KrnanaH CTBON CKBaXWHbI — Kamepa KOMNEHCaUnn SaBneHus;

knanaH 3aTtpybHOe NpPOCTPaHCTBO — Kamepa KOMMNeHcaynn A4aBreHuns;

KnanaH 4Yepes nakep unm B o6xoa nakepa.

Cnepyer OTMETUTb, 4YTO KaXgoe YCTPOUCTBO MOXET ObiTb YCTPOWCTBOM,
ynpaBnaemMbiM AUCTAHLUNOHHO, Hanpumep, MOXeT ObiTb YCTPOWCTBOM, yrNpaBnsembiM C
nomoLLbto 6eCcnpoBOAHON CBA3WN. 3TO MOXET O3HayaTtb, K NPUMeEpY, YTO Npu ynpasneHuu

C NOBEpPXHOCTKN B KaHalne CBA3N MOXET nNpucyTCcTtBoBaTtb Mo MEHbLLEN mMepe ojHa
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B6ecnpoBogHas BeTBb. [pyrme BeTBUM MOryT uATM NO kabeno, Hanpumep, MeXay
y4aCTKOM, Ha KOTOPOM PacroNioOXKEH CEHCOpP, N y4acTKOM, Ha KOTOPOM OCYLLECTBMSETCS
cbop.

MNMojaya aNEeKTPOMAarHUTHbIX CUrHanoB MOXET npejycmaTtpyBaTtb MCMONb3oBaHWe
CUrHanoB MOCTOSAHHOMO UMM MEPEeMEHHOro TOKa, W MOAXOASALMX CXEM MOAYNALUN.
Moaynb cbopa moxeT copepxaTb npeobpasosatens nocroaHHoro Toka (DC/DC-
npeobpasoBartenb) ans cbopa MOLIHOCTU OT TOKOB KaTOAHOW 3alyMTbl UNN APYrnX
npucyTCTBYOLWMX TOKOB. Moaynb cbopa MOXET copepkaTb YCTPOWCTBO HaKOMMEeHus
SHEPrUM ANS HaKOMNeHus CcoBpaHHOW MOLLUHOCTU. YCTPOWCTBO HaKOMMNEHUS 3HEPru
MOXET COAepKaTb YCTPOWCTBO HaKOMMEHWsi 3apsga, KOTOpPoe MOXET CoaepXartb Mo
MEHbLLUEN Mepe OAWH KOHAEHCATOp W/WNWM NO MEHbLUEN Mepe OAHY nepesapsiKacmyio
Oatapeto. Tam, rae eCcTb CpPeacTBa HaKOMMEeHUs 3Heprum, Mogynb cbopa MoXeT ObiTb
BbIMOMHEH C BO3MOXHOCTbIO BbIGOPOYHOWN NOAa4M MOLLHOCTU OT YCTPONCTBA HaKOMMEHUS
WUNU HENOCPEACTBEHHO OT coBpaHHOM 3Heprmn. Takonm BbIBoOp MOXET OblTb OCHOBaH Ha
3apaHee OnpefeneHHbIX YCnoBusiX. B anbTepHaTuBHbIX BapuaHTax B OTCYTCTBUE
YCTPONCTBA HAKOMIEHUSI 3HEprum moaynb cbopa MOXeT ObiTb BbLIMOMHEH C
BO3MOXHOCTbLIO MOCTOSIHHOW Nogadn MOLLHOCTM Mo TpeboBaHmio.

Ons wn3bupartenbHOro MCnonb3oBaHUst B Mogyne cbopa MOXeT ObiTb Takke
npeaycMoTpeHa nepeunyHas 6arapes.

MNpeobpasosaTtene noctosHHoro Toka (DC/DC-npeobpasoBarenb) MOXET
cogepxatb MNOMNEBOW TPaH3UCTOP ANs 0Opa3oBaHWs PE3OHAHCHOrO MOBbILLAKOLLErO
ocuyunnsaropa. lNpeobpasoBatenb MOCTOSHHONO TOKA MOXET Takke BKMovaTb B cebs
MOBbILLAIOLLMIA TPAHCOPMAaTOP U MOXKET BKMOYaTh B cebsl KOHAEHCATOP CBA3MW.

Moaynb cbopa MOXeT ObiTb BbINOMHEH C BO3MOXHOCTbIO YMNpaBneHus
OTHOLLUEHMEM BWTKOB MOBbILIAIOLWIEro TpaHcdopmartopa AN  MOAMULMPOBaHUS
Harpyskn, reHepupyemon npeobpasoBaTenem NOCTOSIHHOro Toka. BropuyHas obmoTka
MOBbILLAIOLEro TpaHchopMaTopa MOXET cofepKaTb MHOXECTBO OTBETBMEHWUA, W/UNK
MOBbILLAKOLWMIA TPaAHCHOPMATOP MOXKET cofepKaTb MHOXECTBO BTOPUYHbIX OOMOTOK, U
Mogynb cbopa MOXET ObiTb BbINOMHEH C BO3MOXHOCTbIO BbiOOpa OOMOTOK Wunu
oTBeTBNeHMn ans obecneyvyeHmss HeobXOAMMOro OTHOWEHus BUTKOB. [nsa Bbibopa
OTBETBMEHUA W/UNN OOMOTOK MOXKET WCMOMb30BaTbCA MEpEeKnoYaTenb, ynpaBnsieMbl
MUKPOMPOLECCOPOM.

CormacHo  apyromMy  acnekty  HacToswero  un3obpeTeHus  NpeanoXeH
BHYTPUCKBaXXUHHbIN BNOK, cogepxawymi moaynb cbopa, packpbITbi BbilLe, 1 MO MEHbLUEN
MEpe OAHO YCTPOWCTBO, BbINOMIHEHHOE C BO3MOXHOCTBIO MOSYYEHUS] MOLUHOCTM OT

moayns cbopa.
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OAHO UNN HECKOMNBbKO U3 YCTPOWCTB: CEHCOPHbIA MOAYIb, MOAYMb CBSA3M U MOAYIb
cbopa, MoxeT ObITb NPeAYCMOTPEHO B 3aTPyOHOM NpOCTpaHCTBE, Hanpumep 3aTtpybHOM
npoctpaHcTee B unu 3arpybHom npoctpaHcTee C, unu Apyrom 3atpybHOM NpoCTPaHCTBE.
CeHcopHbI MOAYNb M Moaynb cbopa MoryT ObiTb YacTbio OBLEro BHYTPUCKBAKMHHOIO
6noka, ogHako, 6onee TUNNYHLIM BapuaHToM ByAeT BapmnaHT, B KOTOPOM OHU pa3geneHsl,
TaK YTO CEHCOP MOXET pacnonararbcs rnybxe mogyns cbopa.

BHYTPUCKBaXKMHHOE YCTPOWCTBO MOXKET ObiTb NPEAYCMOTPEHO Ha APYroM y4yacTke
B CKB&)XKMHE OTHOCUTENbHO Mogyns coopa.

Moaynb c6opa MOXET ObiTb pasMeLleH Ha 3a4aHHOM Y4acTKe BHYTPU CKBaXKMHbI
Anst cbopa MOLYHOCTW, MpK 3TOM AN NOAA4YN 3MNEKTPUYECKON MOLLHOCTU HUKE, BHYTPb
CKB&)KWHbI, K BHYTPUCKB&)KUHHOMY YCTPOWCTBY Ha APYrOM Y4YacTKke B CKBAXKMHE, MOXET
ObITb NPeAyCMOTPEH kabens.

Mnowlaab NOMEPEYHOrO CEYEHMSI MPOBOASALUEN >KUMbl, unu xun, kabens,
NCMONb3yEMOro ANs NOAAYN 3NEKTPUYECKON MOLLHOCTU HIDKE, BHYTPb CKBaXKWUHbI, MOXET
ObITb MEHbLLE NNOLWAAN NONEPEYHOro CeYeHus Kabens, CNOoNb3yeMOro Ansi COeAUHEHUS
Moayns cbopa C BHYTPUCKBAXKUHHOW KOHCTPYKUMEN ans c6opa MOLLHOCTI.

CormacHo  gpyromy  acnekty Hactoswero umsobpeteHus  npepnoxeHa
BHYTPUCKBAXKMHHAA CUCTEMA MOHUTOPWHIa CKBaXKMHbI ANS OCYLLECTBNEHNS MOHUTOPUHIa
Mo MeHbLUEW Mepe OAHOro napameTpa B CKB&XXMHHOW YCTAHOBKE, WMEHOLLEN
METanmnM4eckyr0 KOHCTPYKLMIO, HECYLLYIO 3NEeKTPUYECKMA TOK, MpUYeM yKasaHHas
cMcCTEMA COAEPXKUT:

cucTemy cbopa 3neKTPUHECKON IHEPTUN, PACKPbITYHO BbiLLE;

CEHCOPHbIN MOAYIb ANSA U3MEPEHUS MO MEHbLLEN Mepe O4HOro napameTpa; u

MOZYIb CBSI3N ANS1 OTNPAaBKMN NMOKa3aHUN 3aKOAUPOBAHHbIX AaHHbIX OT CEHCOPHOro
MOZYINS B HaNpaBreHMM NOBEPXHOCTY,

npy 3TOM cuctema cbopa dNEKTPUYECKOM SHEPTUM BbINOMHEHA C BO3MOXHOCTbIO
nogaudn 3NeKTPUYECKON MOLLHOCTU MO MEHbLUENA Mepe O4HOMY U3 YCTPOMUCTB: CEHCOPHOMY
MOZYIO NI MOAYIHO CBSI3W.

CormacHo  gpyromy  acnekty  HacTosWero  M3obpeTeHnss  npegnoxeHa
BHYTPUCKBAXKMHHAsS CUCTEMaA MOHUTOPUHIa CKBaXKMHbI ASS1 OCYLLECTBMNEHUST MOHUTOPUHTa
MO MeEHbLUEW Mepe OAHOro napameTpa B CKB&XMHHOM YCTAHOBKE, WMEHOLLEN
METannMYECKyr0 KOHCTPYKLMIO, HECYLLYIO 3NEKTPUYECKMA TOK, MpUYEM yKasaHHas
CUCTEMA COAEPXKUT:

CEHCOPHbIN MOAYIb ANSA U3MEPEHUS MO MEHbLLEN MEpPEe O4HOro NapameTpa;

MOZYIb CBSI3N ANS1 OTNPABKMN NMOKA3aHUA 3aKOAUPOBAHHbIX A@HHbIX OT CEHCOPHOro

MoaynAa B HanpasneHnn NOBEepPXHOCTU; U
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cuctemy cbopa InNEeKTPUYECKOW 3JHEprun, coaepxaiwgyio moaynb cbopa,
3NEKTPUYECKN COEAUNHEHHBLIN C METaNNMUYECKON KOHCTPYKUMEN Ha NMEPBOM y4acTKe M CO
BTOPbIM Yy4acCTKOM, OTCTOSLLMM OT MEPBOro y4acrtka, Npu4emM nepsbii N BTOPOMN Y4acTKu
BbIOpaHbl Tak, 4ToObl NMPW WMCNONb3OBAHUU MEXAY HUMW MPUCYTCTBOBAaNa pasHOCTb
NOTEeHUManoB BCMEACTBUE IMEKTPUYECKOrO TOKa, TEKYLIEro no KOHCTPYKUUW, MpUYeMm
MOAynb cbopa BbIMNOMHEH C BO3MOXHOCTbIO cOOpa 3NEeKTPUYECKOW 3JHeprum OT
3NEKTPUYECKOro ToKa, NMpu 3TOM cuctema cbopa 3NeKTPUYECKON 3HEPrUM BbIMOMHEHA C
BO3MOXHOCTbIO MOAAYN INEKTPUYECKOM MOLLHOCTM MO MEHbLUEN Mepe OfHOMY W3
YCTPOWCTB: CEHCOPHOMY MOZYIO UM MOAYMIO CBA3M.

YkasaHHas cucTema MOXET coaepxaTb MO MEHbLUen Mepe oauH kabenb,
UMELNA NEPBYIO ANWHY, ANS COEAMHEHMs Moayns cbopa C OJHMM K3 OTCTOSLMUX
Y4aCTKOB.

YkasaHHas cucTema MOXET coaepxaTb MO MeEeHblen Mepe oauH kabenb,
UMELNA BTOPYIO ANWHY, ANS NojaqdyM MOLLHOCTM OT MOoayns cbopa Kk CEHCOPHOMY
MOZYIHO.

Mnowaab NONEPEYHOro CEYEHNS NMPOBOASLLEN YacTn Kabens, MMEIOLLEro NepByto
ANVIHY, MOXET NPEeBbIWaTh NMoWaab NONEPEYHOro CeUYEeHUss NPOBOASLLEN YacTn kabens,
WUMEIOLLIErO BTOPYIO ANNHY.

Moaynb CBSI3M MOXET ObiTb BbINOMHEH C BO3MOXHOCTBIO  MOAYNSLUN
3NEKTPUYECKOrO TOKA, TEKYLEero no MeTannmMyeckon KOHCTPYKLMKW, Ha yvacTke nojauu
curHana Ans KOAUPOBKM AaHHbIX AN o6ecneyeHns BO3MOXHOCTU U3BIEYEHNS YKa3aHHbIX
AaHHbIX Ha y4YacTke NOMNy4YeHus, yaaneHHOM OT yyacTka nojayun curHana, nocpeacTtBoMm
AETEKTUPOBaHNS adppekTa ykasaHHON MOAYNSALMM HA SNEKTPUHECKOM TOKE Ha YKa3aHHOM
y4acTke MonyyeHus.

Cnctema  MOHUTOPUHra  CKBaXKUHbI  MOXET  coaepaTb  AETEeKTop  Ans
AETEKTUMPOBaHMSA apdekTa MOAYNALUN Ha INEKTPUYECKOM TOKE Ha yKasaHHOM y4qacTke
NOMy4YeHUs ANs U3BNEYEHNS] 3aKOANPOBAHHbIX 4 aHHbIX.

Moaynb CBSI3M MOXET ObITb BbINOMHEH C BO3MOXHOCTLIO YNPaBneHUs Harpyskowm,
reHepupyemon mogynem c6opa, Ans  OCYWECTBMEHMS YKasaHHOW  MOAYNSLUK
3NEKTPUYECKOrO TOKa B METANNMYECKON KOHCTPYKLUIN Ha y4acTKe nogaym curHana.

CeHCOpHbIN MOAYNb MOXET COAEpKaTb CEHCOP AaBIEHNS.

CeHcop paBneHus MOXeT ObiTb BbINOMIHEH C BO3MOMHOCTBIO OCYLLECTBNEHUS
MOHMWTOPWHIa NnacToBOro AaBneHUs.

CeHcop paBneHus MOXeT ObiTb BbINOMHEH C BO3MOMHOCTbIO OCYLLECTBNEHUS

MOHUTOPWHra AaBreHunst B 3aTpyOHOM NPOCTPaHCTBE CKBaKWHbI.
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CeHcop paBrneHus MOXeT ObiTb BbINOMHEH C BO3MOMXHOCTbIO OCYLLECTBNEHUS
MOHMWTOPWHra AaBneHns B 3aKpbITOM 3aTPyOHOM NPOCTPaHCTBE CKBAXKMHbI.

CormacHo  apyromy  acnekty HacTtoswero  u3obpeteHus  npeanoxeHa
BHYTPUCKBAXXMHHAA CUCTEMa CBSA3HOrO NOBTOPUTENS ANSA UCMOMb30BAHUS B CKBAXKMHHOM
YCTaHOBKE, WMEIOLEN MEeTanmMYeckyld KOHCTPYKLMIO, HECYLLYI 3MNEeKTPUYECKUA TOK,
npu4emM ykasaHHasi CUCTEMA COAEPXKUNT:

cuctemy cbopa aneKkTpUYecKkon IHEPrnn, PaCcKPbITYIO BbILLE; U

CBSI3HOW MOBTOPUTENMb, Pa3MeELLEHHbIN BHYTPU CKBaXKWMHbI B YKa3aHHOW CKBaXKUHE U
BbIMOMHEHHbIN C BO3MOXHOCTbIO OCYLLECTBIEHMS CBSI3M C MEPBbIM YCTPOMCTBOM 3a
npeaenamm ycTbsi CKBaXKMHbl C MOMOLLbIO KaHana CBs3W, siBnsowerocsi 6ecnpoBogHbIM
MO MEHbLUEN MEpPEe Ha y4acTke, NMPOXOASLLEM Yepe3 YCTbe CKBAXKMHbI, U BbIMONTHEHHbIV C
BO3MOXHOCTbIO OCYLLIECTBMNEHMSA CBSA3M CO BTOPbIM YCTPOWCTBOM, PACMONOXEHHbIM B
CKBa&)KUHE, TO €CTb HWKE YCTbSl CKBaKWHbI, TaK 4YTO CBSI3HOW MNOBTOPUTENb MOXET
BbICTYNaTb B PONM NMOBTOPUTENS MEXAY NEPBLIM U BTOPLIM YCTPONCTBaMMW,

npy 3TOM cuctema cbopa INEKTPUYECKON SHEPTUM BbIMOMHEHA C BO3MOXHOCTbIO
NOAauN 3MEKTPUYECKON MOLLHOCTM CBSAI3HOMY MOBTOPUTENHO.

CormacHo  gpyromy  acnekty Hactoswero umsobpeteHus  npepnoxeHa
BHYTPUCKBAXKMHHAA CUCTEMA CBS3HOrO MOBTOPUTENS ANS UCMOMb30BaHUS B CKBXKMHHOM
YCT@HOBKE, WUMEIOLEN METanNMYECKY0 KOHCTPYKLMIO, HECYLLYIO 3MNEKTPUYECKUA TOK,
Npu4eM ykasaHHasi cCUCTeMa COAEPKUT:

CBSI3HOW MOBTOPUTEMNb, PasMELLEHHbI BHYTPU CKBa&XKWHbI B CKBaXWHE, W
BbIMOMHEHHbIN C BO3MOXHOCTbIO OCYLLECTBIIEHUS CBS3W C MNEPBbIM YCTPOWUCTBOM 3a
npeaenamm ycTbsi CKBaXKMHbl C MOMOLLbIO KaHana CBA3W, sBnsoLerocs 6ecnpoBogHbIM
MO MEHbLUEN Mepe Ha y4acTke, NPOXOASLLEM Yepes YCTbe CKBAXKMHbI, U BbIMONHEHHbIV C
BO3MOXHOCTbIO OCYLLIECTBMNEHMSA CBS3W CO BTOPbIM YCTPOWCTBOM, PACMONOXEHHbIM B
CKBa&)KMHE, TO €CTb HWKE YCTbSl CKBaKMHbI, TaK 4YTO CBSI3HOW NOBTOPUTENb MOXET
BbICTYNaTb B PONM NOBTOPUTENS MEXAY NEPBLIM U BTOPbIM YCTPOUCTBAMU; U

cuctemy cbopa InNEKTPUHYECKOM 3JHEprMM, copepxawlyio moaynb cbopa,
3NEKTPUYECKN COEAMHEHHLIM C METaNNMUYECKON KOHCTPYKUMEN HaA NMEPBOM y4acTKe U CO
BTOPbIM Y4acTKOM, OTCTOSILLMM OT MEPBOro y4acrtka, Npu4emM nepsbii U BTOPOM Y4acTKu
BbliOpaHbl Tak, 4ToObl MPW WUCMOMb3OBAHMUM MEXAY HUMU NPUCYTCTBOBana pasHOCTb
NOTEHUManoB BCMEACTBME 3MEKTPUYECKOrO TOKa, TEKyWero no MeTanimyeckou
KOHCTPYKLUUK, NPU 3TOM MOAYINb cOopa BbINOMHEH C BO3MOXHOCTBIO cOopa 3neKTpu4eCcKkon
3HEpPrMn OT 3MEKTPUYECKOro TOKa, MpY 3TOM cuctema cbopa 3MEKTPUYECKON 3HEPrum

BbINOJIHEHA C BO3MOXHOCTbIO Noga4n 3]'IeKTpI/I‘-IeCKOIZ MOLLHOCTN CBA3HOMY MOBTOPUTENIO.



10

15

20

25

30

35

16

CnegyeT noHumarb, YTO yNoMUHaHWE 34eCb NepBOro YCTPOWUCTBa 3a npegenamu
YCTbSl CKB@XWHbl OTHOCUTCS K YCTPOMUCTBY Ha [APYroM CTOPOHE YCTbS CKBAXKMHbI
OTHOCUTENBbHO BTOPOro YCTPOWCTBA, KOTOPOE pPacrnofioXEHO B CKBaXKWHE, TO €CTb
NPeANOYTUTENBHON SBMSETCS CBA3b, OCYLLECTBRNSemMasi 4epe3 yCTbe CKBaXWHbl. [1o
CyLLeCTBY, NepBOE YCTPOWCTBO MOXET pacrnonararbCs, rae yrogHo, nobnmsoctu K yCTblo
CKBa)KWHbI UM Ha yAaneHun, npu ycrnosmm obecrneyvyeHnss COOTBETCTBYHOLLEN CBA3N.

CBsA3HON noBTOPUTENLb MOXET ObITb BbINOMHEH C BO3MOXHOCTBIO MOAYNSALMU
3NEKTPUYECKOrO TOKa, TEKYLLEero rno MeTannmMyeckon KOHCTPYKLMW, Ha y4vacTke nojauu
curHana ans KOgUPOBKM AaHHbIX AN o6ecneyeHns BO3MOXHOCTU U3BMNEYEHUS JaHHbIX Ha
y4acTke MOfyyYeHusi, YAaneHHOM OT y4acTka nojayM curHana, nocpeacTBOM
AETEKTMPOBaHMSA 3dhpekTa ykazaHHOM MOAYMSALMN HA 3NEKTPUYECKOM TOKE Ha YKa3aHHOM
y4acTke MonyyeHus.

CesasHOM nosTOpuUTENb W/MNU Moaynb cbopa MoOXeT ObiTb NPesycCMOTPEH B
3aTpyOHOM NpOCTpaHCTBE, Hanpumep B 3atpybHOM npocTpaHctse B wnm 3aTtpybOHOM
npoctpaHcTee C, unu gpyrom 3atpybHOM NpOCTpaHCTBE.

CeasHOn nosTOpPUTENBL M MOAYNb cbopa Moryt ObiTb uvactblo obujero
BHYTPUCKBaXXMHHOro 6roka.

YkasaHHas cucTtema MOXET CoaepxaTb MO MeHbllen Mepe oauH kabenb,
UMELNA NEPBYIO ANWHY, ANS COEAMHEHUs Moaynsi cbopa C OfHMM K3 OTCTOSILLUX
y4aCTKOB.

YKasaHHas cuctema MOXET coaepaTb MO MeEHbLUeW Mepe OoauH kabenb,
UMEoLWNA BTOPYIO ANWHY, ANS Nojayn MOLYHOCTM OT moayns cbopa CBS3HOMY
NMOBTOPUTENIO.

Mnowaab NONepeyYHoro ceYeHns NPoBOASLLEN YacTn kabens, UMEIOLLEro Nepayto
ANVHY, MOXET NPEeBbILaTh NMoLWaab NONEPEeYHOro CeYEHMs NPOBOASLLEN YacTh kabens,
WUMELIOLLIErO BTOPYIO ANNHY.

BHYTpPUCKBaXKMHHAsA cMCTeMa CBA3HOIO NMOBTOPUTENS MOXET COAEpPXKaTb AETEKTOP
ANSl AEeTEeKTUpOBaHMA 3deKkTa ykasaHHOW MOAYNSAUMM Ha 3MNEKTPUYECKOM TOKE Ha
yKa3aHHOM y4yacTke MOMyYeHMs AN U3BMNEYEHNS 3aKOAMPOBaHHbIX AaHHbIX.

CBsA3HON noBTOPUTENDE MOXET ObiTb BbLINOMHEH C BO3MOXHOCTbIO YNpPaBriEHUS
Harpyskon, reHepupyemon mogynem cbopa, Ans OCYLECTBNEHUS YKa3aHHOW MOAYNSILUK
3NEKTPUYECKOrO TOKa B METANNMYECKON KOHCTPYKLUIN Ha y4acTke nogaym curHana.

CornacHo Jpyromy acnekTty HacTofwero M3obpeTeHus npeanoxeHa cucrema
YyNpPaBreHNsi BHYTPUCKBEKUHHbIM YCTPOWCTBOM ANS YNpaBneHUsi BHYTPUCKBAKUHHbBIM
YCTPOMCTBOM B CKBa)>KMHHOW YCTAHOBKE, WMEIOLIEN METaNNUYECKYIO KOHCTPYKLMIO,

HECYLLYIO 3MEeKTPUYECKUIA TOK, MPUYEM YKasaHHasi CUCTEMA COLEPXKNT:
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BHYTPUCKBAXXMHHOE YCTPOWCTBO;

cuctemy cbopa INEeKTPUYECKOW 3HEpruW, coaepxaiwgyio  moaynb cbopa,
3NEKTPUYECKN COEAUNHEHHBLIN C METanNMUYeCKON KOHCTPYKUMEN Ha NMEePBOM y4acTKke M CO
BTOPbIM Yy4aCTKOM, OTCTOSILLMM OT MEPBOro ydacTtka, NpuU4eM MepBbI U BTOPON Yy4YaCTKM
BbIOpaHbl Tak, 4ToObl MPW WUCMOML3OBAHMU MEXAY HUMW MPUCYTCTBOBAana pasHOCTb
NOTEHUManoB BCReACTBME 3MEKTPUYECKOro TOKa, TEKYLLEro no KOHCTPYKUUWU; MpU 3TOM
MOAynb cbopa BbIMNOMHEH C BO3MOXHOCTLIO cOopa 3NEeKTPUYECKOW 3JHeprum OT
3NEKTPUYECKOro TOKa,

npy 3TOM cuctema cbopa INEKTPUYECKOM SHEPTUM BbINOMHEHA C BO3MOXHOCTbIO

noAayn 3neKTPUYECKON MOLLHOCTM BHYTPUCKBaXMHHOMY YCTPOWCTBY.

BHYTPUCKBaXKMHHOE YCTPONCTBO MOXET COAepKaTb MO MEHbLUEN MEepe OAWH U3
CNEAYOLNX 3NEMEHTOB:

BHYTPWUCKBAXWHHbIA CEHCOP;

BHYTPWUCKBAXXMHHbIA UCTMIONMHUTENbHBIN MEXAHW3M;

3aTpybHOe YyCTPOMCTBO repMeTU3aLum, HanpuMep nakep Unu nakepHbli SNIEMEHT;

Knanaw;

BHYTPUCKBAXXMHHbIA ~ MOAYNb  CBSI3W, Hampumep npuemonepeaarynk  unm
MOBTOPUTENb.

YkasaHHbIA KnanaH MOXEeT cofepkaTb MO MEHbLUEW Mepe OAMH U3 Creayomx
3MEMEHTOB:

NOA3EMHbIN NPEAOXPaHUTENbHbIN KnanaH;

KnanaH ynpaereHusi pacxogoM B CTBOME CKBaXKMHbI;

KnanaH CTBON CKBaXXMHbl — 3aTpyOHOE NPOCTPaHCTBO;

KnanaH 3aTpybHOe NPOCTPaHCTBO — 3aTpybHOE NPOCTPAHCTBO;

KnanaH CTBOM CKBaXXMHbl — KaMmepa KOMMNeHCaUnn AaBneHus;

KnanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMMNEHCaLUn AaBMNeHUs;

KnanaH 4Yepes nakep unm B 06xog, nakepa.

MoOLWHOCTb MOXET nojgaBaTtbCs AN yNpaBneHMs KnanaHom, npy 3TOM MOLLHOCTb
ANs MEepPeMELLeHns KnanaHa nocTynaer oOT JAPYroro WUCTOYHWMKa (Hanpumep, oT
NOANPYXUHMBAHUS, Pa3HOCTU AaBneHun). B anbTepHaTUBHOM BapuaHTe MOLLHOCTb
MOXET MOAaBaTbCs ANSA NEPEMELLEHUs KkrnanaHa, Wnu u Ans ynpasBneHus, u Ans
nepemeLyeHns knanaHa. KnanaH MoxeT cogepkaTb MyCKOBOW MEXaHW3M, Hanpumep,
cepBoKnanaH, ynpasnsieMbli C MOMOLLbH MOLLHOCTM OT CUCTEMbI MOAa4MN MOLLHOCTM.

Cuncrema ynpaBneHuss yCTPOUCTBOM MOXET ObiTb BbIMNOMHEHA C BO3MOXHOCTLIO

nojayn BapbMpyeMbIX YPOBHEW MOLUHOCTW. Tak, nepBbld YPOBEHb MOLLHOCTU MOXET
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nogasaTtbCAd B MOMEHTbI, OTNIMYHbIE OT MOMEHTOB, korga Tpebyetcsa BTopon, Gonee
BbICOKMI, YPOBEHb MOLUHOCTU. [logaBaemble TOKW, HaNpUMep TOKW KaTOAHOW 3alyuThbl,
MOryT ObiTb yBENnuU4eHbl, ecnu Tpebyetca 6onee BbICOKAA YPOBEHb MOLLHOCTM, 3a CYET
nepekntoYeHns Ha Bornbluee YiCno aHOAO0B MUNK nogaden 6onee BbICOKOrO HaMNOXEHHOro
TOKa. OTO MOXET COOTBETCTBOBATb YPOBHIO, HeXenarenbHOMy Ans AONrOCPOYHbIX
nepuoaoB K3-3a MNOTEHUMANbHO paspyLllalolWwmnx MoCcneacTBUA  CAUWLKOM  OOnbLLION
PasHOCTM NOTEHLUNANoB BCNEACTBUE TOKOB KaTOAHOM 3alUUTbl — BOAOPOAHOM XPYNKOCTU —
HO 3TO JOMYCTUMO AN KPAaTKOCPOYHbIX Nepuogos. [oaTomy cuctema, annapar, cnocob
MOryT ObITb BbINOMHEHbI C BO3MOXHOCTbIO BPEMEHHOMO YBENMMYEHUSI NOLABAEMOro TOKa,
Hanpumep TOKa KaToOAHOW 3awuTbl. bonee BbLICOKMA YpPOBEHb MOLLHOCTU MOXET
NCMNONb30BaTbCs, HAaNPUMEp, A5s NepeMELLEHNS KnanaHa N3 04HOro COCTOSIHUSI B ApYroe,
npu 3ToM 6onee HU3KMIN YPOBEHb MOXET UCMONb30BaTLCS B 4PYrMe MOMEHTbI, Hanpumep,
NPV OCYLLECTBNEHMN MOHUTOPUHIA WUNWN yNpaBneHUss CUrHanamm.

BHYTPUCKBaXKMHHOE YCTPOWCTBO MOMET pacnornaratbCs Ha APYyroM yyacTke B
CKBa>KWHE OTHOCUTENBHO Moayns coopa.

Mogaynb c6opa MOXKeT ObITb pasmeLleH Ha BbIOpaHHOM y4YacTKe BHYTPU CKBaXKUHBbI
ansa cbopa MOLWHOCTM, MpPXM 3TOM MOXET ObiTb NpeaycmoTpeH kabenb Ansi nojauu
3NEKTPUYECKON MOLLHOCTU HUXKE, BHYTPb CKB@XKWHbI, K BHYTPUCKBAXXMHHOMY YCTPOWCTBY,
PacrnonoXeHHOMY Ha APYrOM y4acTKe B CKBaXMHE.

Mnowlaab NOMNEPEYHOro CeYEeHMs MPOBOASALUEN >Kunbl, unu xun, kabens,
NCNONb3yeMOoro ANs Nojayn 3NeKTPUYECKON MOLLHOCTU HIDKE, BHYTPb CKBaXKWUHbI, MOXET
6bITb MEHbLLE NNoLWaanN NONepeYHOro ceyeHns kabens, Cnonb3yemoro Ans COeaUHEHUS
MoAaynsi cbopa C BHYTPUCKBAXKMHHOW KOHCTPYKUMEN Ans cOopa MOLHOCTM.

BHYTPUCKBaXKMHHOMY YCTPOWCTBY MOXET ObITb AOCTYNEH WU LPYroM WUCTOYHUK
NATaHNA, MNOMUMO  3MEKTPUYECKONW  MOLLUHOCTW, nojaBaemon moaynem cbopa
3NEKTPUYECKON IHEPTUN.

B kawgom M3 onmucaHHbIX Bbllle annapatoB MoAynb cbopa MOXET cogepkaTb
cpeacTBa MNEPEMEHHOrO MMMejaHca Ans BapbMPOBaHUS Harpyskm Mexgy AByMs
coeavHeHnsmn.  Cpefctea  NEpPEeMEHHOro  umnegaHca  MOryT  ynpaBnsTbCs
MUKPOMPOLECCOPOM.

Cpeacrtsa nepemMeHHOro umneaaHca MoryT MUCronb3oBaTbCa ANSA BapbUPOBaHMWS
Harpysku Ans onTuMmmsaugum coopa sHeprum.

CpeacrtBa NepemMeHHOro uMnegaHca MOryT MCnonb3oBaTbCa ANS MOAYNALUU
Harpysku Ans nepeaaqm AaHHbix OT MOAYNs cOopa B HanpaBreHNM NOBEPXHOCTH.

Moaynsauus ummnegaHca MOXET Takke WCnonb3oBaTbCa ANA nepejaun ot

BEPXHEro y4actka B HanpaBneHuu mogynsi cbopa AnsS MOAYyNsiuMM MoAaBaemoro Toka
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(Hanpumep, Toka kaTogHoW 3awuTbl). OgHUM 13 cnocoboB ABNAETCH BKIIOYEHME aHoga U
NCKMOYMEHNe ero M3 paboTbl, YTO NMPUBEAET K MOAYNAUMM noTeHuwana, Habniogaemoro
BHYTPU CKB2XMHbl. Tak, AaHHble MOryT KOAWPOBATbCHA BKMOMEHMEM aHoAa W
UCKMOYMEHNEM ero n3 paboTbl. Hanpumep, coeguHeHne mMexay aHoAOM U KOHCTPYKLUEN
MOXET ObITb n3bnparenbHo 06pasoBaHO M HaPYLLEHO NOCPEACTBOM YKa3aHHbIX CPeAcCTB
nepekntoyeHuns. Tak, BEPXHUN BMNOK CBA3U MOXET COAEpXaTb CPEACTBA NEPEKIOYEHUS
ANSl BKMIOYMEHUS aHOAA U UCKNOYMEHMs ero n3 paboTbl. B cucteme HanoXxeHHOro Toka
nogaBaemMble cUrHanbl MOryT ObITb MOZYNUPOBaHbI ANS KOAUPOBKMN AaHHbIX.

CornacHo [fpyromy acnekty HacToswero u3obpeteHus npeanoxeH cnocob
noAaun MOLLHOCTM BHYTPUCKBAXKMHHOMY YCTPONCTBY B CKB&)XKMHHOW YCTaHOBKE, MMEIOLLIEN
METannMYEeCKyo KOHCTPYKLMIO, HECYLLIYIO 3MEKTPUYECKUIA TOK, NPUYEM YKa3aHHbIN Cnocob
COAEPXUT 3Tanbl, HA KOTOPbIX:

OCYLLECTBNAOT 3NEKTPUYECKOE coeauHeHne Onoka cbopa ¢ MeTannmyeckon
KOHCTPYKLUMEN Ha MEPBOM Yy4acTKE M CO BTOPbIM YYaCTKOM, OTCTOSILUMM OT MEPBOro
yyactka, npu 3TOM MNEPBbIA M BTOPOW Y4acTkM BbIOMpalOT Tak, 4ToObl MeEXAy HUMMK
MpUCYTCTBOBana pasHoCTb NOTEHLUManNoB BCEACTBUE INEKTPUYECKOTrO TOKa, TEKYLLErO MO
KOHCTPYKUMKM, Npy 3ToM 6nok cbopa BbIMNOMHEH C BO3MOXHOCTbIO cOopa 3neKTpU4eCKon
3HEpPrMM OT 3MEKTPUYECKOro Toka, OyAydun NOAKMOYEHHBIM MEXAY y4vacTkamum C
NMEIOLLENCS MEXAY HAMW Pa3HOCTBIO NOTEHLMNANOB;

OCYLLECTBNAOT COOP 3NEKTPUYECKON MOLLHOCTU OT 3NEKTPUYECKOro Toka B 6rioke
cbopa; n

NOAAIOT 3MEKTPUYECKYD MOLIHOCTb OT Onoka cbopa BHYTPUCKBAKMHHOMY
YCTPONCTBY.

YkasaHHbIA cnocob MOXET coaepkaTb 3Tanbl, Ha KOTOPbIX: ONPEAENsoT Yy4acToK,
Ha KOTOPOM MOTEHUMan BCReACTBUE 3MEKTPUYECKOrO TOKA, TEKYLLEero Mo KOHCTPYKUMM,
MakCMMareH no BENWYMHE, U B 3aBMCMMOCTU OT Yy4yacTka YyKasaHHOro Makcumyma
BbIOMPAIOT MepBbIA y4acTOK, Ha KOTOopom Onok cbopa coeguHsIoT C MeTannnyeckou
KOHCTPYKLUMEN.

CormacHo  gpyromy  acnekty Hactoswero  um3obpeteHuMss  npegnoxeHa
BHYTPUCKBAXKMHHas cuctema cbopa 3NeKkTpU4eckon 3HEPrMn ANS UCMONb30BaHMSA B
CKBa&>KUHHOW YCTAHOBKE, MMEIOLEN METannUYECKytd KOHCTPYKLUIO, COAepKallyto no
MEHbLLUEN Mepe OAHY CEKUMIO METanMYeckmx YANUHEHHbIX 3MEMEHTOB, HECyLMX
3NEKTPUYECKMI TOK, MPUYEM cucTeMa cbopa CoaepPKuT:

Moaynb cbopa sHeprum, coaepKaliMi IMEKTPUUECKUA KOHTYP, MNOAKITHOHEHHbIN
MeXAY OTCTOSILMMM KOHTakTamun gns cbopa 3Heprnm OT pasHOCTU MOTEHUMAnoB MeXay

OTCTOSILUMMM KOHTakTamu, MpU4em nepBbll M3 OTCTOSALYMX KOHTaKTOB OOpasoBaH no
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MEHbLLUEN Mepe C OAHOW CEeKUMEN METanNUYEeCKMX YANMHEHHbIX 3NIEMEHTOB Ha NepBOM
y4yacTke, a BTOPOW M3 OTCTOSLMX KOHTakToB oOpasoBaH MO MEHbLUEN MeEpe C OLHOW
ceKUMen MeTannmMyeckmx YAMNMHEHHbIX 3MEMEHTOB Ha BTOPOM Yy4acTKe, Mpu 3TOM
PasHOCTb MOTEHUManoB Bbl3BaHa TOKOM, TEKYLUUM MO YKa3aHHOW MO MEHbLUEW Mepe
OLHON CEKUUWN YATNMHEHHbIX 3MIEMEHTOB, U MO MEHbLUEN MEepe 4acTUYHO MMMNELAHCOM
YyKasaHHOM No MeHbLUEN Mepe O4HON CEeKLUN YATMHEHHbIX 3NTEMEHTOB.

OneKkTpuyeckMn TOK, TEeKyWMM NO MeEHbLEeW Mepe Mo OAHOW  CeKkyum
METannMYeckux YANMHEHHbIX 3MEeMEHTOB, Ha KOTOpPOW oOpasoBaH MEPBbIN KOHTAKT,
MOXET TE€4Yb B TOM KE& MPOAONBHOM HaMpaBneHUN, YTO N ANMEKTPUYECKUIA TOK, TEKYLLMIA NO
MEHbLLEN Mepe MO OAHOW CEKLUMU METaNNMYECKUX YANMHEHHbIX 3NIEMEHTOB, Ha KOTOPOU
o6pa3oBaH BTOPOW KOHTAKT.

MpeanoyTuTEnbHO, 4YTOObI MEPBLIN OTCTOALUMWA KOHTAKT W BTOPOM OTCTOALLUNA
kKoHTakT Obinnm oba obpasoBaHbl C TOW K& CEeKUnenm METannMYecKux YANMHEHHbIX
3MEMEHTOB; MpU 3TOM 3Ta CEKUUS METaNNYECKMX YANMMHEHHbIX 3MEMEHTOB SIBMSIETCS
HENPbLIPbLIBHO NPOBOASLLEN MEXAY NEPBLIM 1 BTOPbIM yYacTKamMu.

MpegnoytuTenbHO, 4TOoObl  MeTannuueckas  KOHCTpykuusi  obecneudmBana
HENPEPLIBHYIO TPAEKTOPUIO MPOTEKaAHMS TOKa MEXAY NEPBbIM YYacTKOM W BTOPbIM
y4aCTKOM.

MpeanoyTUTENbHO, YTOObI MPOTEKaAHWE TOoKa MeXZy 4YacTaAMU MeTannu4yeckoun
KOHCTPYKLUUKN B 0BnacTsix MexAy NepBbIM yY4acTKOM U BTOPbIM Y4aCTKOM MPOUCXOAUNO B
OZHOM 1 TOM K€ NPOAONbHOM HanpasreHNN.

MpeanoytuTenbHO, 4Tobbl MOAYMNb cOopa Obln BbINOMHEH C BO3MOXHOCTLIO cOopa
3NEKTPUYECKOWN 3HEPTUM OT MOCTOSHHbLIX TOKOB.

OneKkTpuyeckoe coefnHeHne C METaNNMMYECKON KOHCTPYKLMEN HA NEPBOM y4acTke
MOXET OblITb ranbBaHWYECKUM COELUHEHNEM.

OneKTpuyeckoe CoefuHEHNe C MeTanMYeckon KOHCTPYKLUMEN Ha BTOPOM y4acTke
MOXET ObITb ranbBaHWYECKUM COELUHEHNEM.

OneKkTpuyeckoe CoejuHEHNEe C METanNNMMYECKON KOHCTPYKLUWEN Ha NePBOM y4acTke
MOXeT ObiTb 00pa3oBaHO C O4HMM M3 cregyrwmux anemeHTos: obcagHom Tpybow,
XBOCTOBMKOM, KOJTOHHOWN, MTMOKOW KONMOHHOW TMNa «KOMNTHOOWHIM», HAGCOCHOW LLTaHIOWN.

OneKTpu4eckoe CoefuHEHNE C METaNNMYEeCKoOn KOHCTPYKLUMEN Ha BTOPOM y4acTke
MOXeT ObiTb 00pa3oBaHO C O4HMM M3 cregyrwmux anemeHTos: obcagHom Tpybow,
XBOCTOBMKOM, KOJTOHHOWN, MTMOKOW KONMOHHOW TUNa «KOMNTHOOWHIM», HAGCOCHOW LLTaHIOWN.

OTcTOoSIWME YyHaCTKU MOTYT OTCTOSATb MO OCHU.

OTcTosiLMe y4acTKM MOryT OTCTOSTb pagnanbHoO.
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Mo MeHbLen Mepe OAHO COeAUHEHWE MEXAY MO MEHbLUEN Mepe OAHUM Wn3
3NEKTPUYECKMX KOHTAKTOB W 3MEKTPUYECKUM KOHTYPOM MOXET ObiTb obecneyeHo
N30NMpPOBaHHbIM kabenem.

MpeanoYTuTenbHO, YTOObLI N30NNPOBaHHLIA kabenb MMen NPOBOASLLYIO Nnowab
PaBHYIO MO MeHbLLel Mmepe 10 MM, NPeANoYTUTENBHO MO MeHbLUeN Mepe 20 Mm?, Gonee
NPEANOYTUTENBHO MO MeHbLLEH Mepe 80 MM?.

Kabenb MoxeT ObITb NOMELLEHHbIM B KONOHY NMPOBOAHMKOM.

PaccTosiHne, Ha KOTOpOe y4acTKM OTCTOAT, MOXET COCTaBNsATb MO MEHbLUEN Mepe
100 m.

CoeguHeHua wmoryT ObiTb obpasoBaHbl C obuWen cekynen MeTannmyeckux
YATVHEHHbIX 3NTIEMEHTOB, SABMSIIOLLENCA YacTblO METaNMYECKON KOHCTPYKLUN.

B HekoTOpbIX BapuaHTax OCYLLECTBIIEHUS NEPBOE U3 COEAMHEHMI 0OpasoBaHo C
NMepBOM CEKUMEN METANNMUYECKNX YATMHEHHbIX 3NEMEHTOB, SIBMSIIOLENCS YacTbio
METanNMMYECKON KOHCTPYKUMN, a BTOPOE U3 COeqUHEHNn 06pasoBaHO CO BTOPOW, APYron,
ceKkYmnen MeTanmmyeckux yanMHEHHbIX 3IEMEHTOB, SBMAIOLENCSA YacTblo METaNNYECKON
KOHCTPYKLUN.

ANsi 3NeKTpUYEeCKon WU3OoNSALUMU MEPBON CEKUUM METANNUYECKUX YATNMHEHHbIX
3MEMEHTOB OT BTOPOM CEKUMM METaNNUYECKNX YANMHEHHbIX 3MEMEHTOB B obnactu
coeanHeHN MoryT BbITb NPEAYCMOTPEHbI CPEACTBa N30MNALUN.

Cpeacrtea u3onauum MOryT cogepXaTb MW3ONUPYIOLWMA CROW UNu  MNOKPbITHE,
NpPeayCMOTPEHHbIE MO MEHbLLEN MEPE Ha O4HOWN U3 CEKLMA METaNNMUYECKNX YANMHEHHbIX
3MEMEHTOB.

CpeactBa M3onauum MOryT CoaepkaTb MO MEHbLUEN Mepe OAUH U30NMPYHOLLUIA
LeHTpaTop AN yAepXaHUs MeTannuyeckux YANMHEHHbIX 3NTEMEHTOB Ha pacCTOsHUK
APYr OT apyra.

Cpeactea usonsymm moryT 6biTb NPEAYCMOTPEHbI BO U3bexaHne 3neKTpuy4ecKkoro
KOHTaKTa Mexay ABYMSl CEeKUMSMM METannMYeckmx YANMHEHHbIX 3MEMEHTOB Ha
paccTosiHUM o MeHbLien mepe 100 m.

ToK, TEKYLUMA NO YANMHEHHbIM 3NeMEHTaM, MOXET MOoAaBaTbCs C NMOBEPXHOCTU
CKBa>KUHbI.

ToK, TEKYLUMA NO YANMHEHHOMY 3MEMEHTY, MOXET MOAaBaTbCs OT OLHOro WM
HECKOMNbKWNX XEPTBEHHbLIX aHOA,0B.

ToK, TEKYLLUA MO YANMHEHHbIM 3M1EMEHTaM, MOXET ObITb HaNOXEHHbIM TOKOM OT

BHeLUHero UCTO4YHUKa nnMTaHns.
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HanpspkeHne noBEepXHOCTM CKB&XWMHbI, MNPWU  UCNOMb30OBAHUN, MOXET ObiTb
orpaHu4eHo auanasoHom oT -0,7 B A0 -2 B OTHOCUMTENLHO OMOPHON SIHEMKN U3
cepebpa/xnopuga cepebpa.

PasHOCTb NOTEHUMAnNoB MeXay OTCTOSALMMM KOHTaKTamMn MOXET ObiTb MeHbLUe 1
B, npeanoytutensHo meHbLue 0,5 B, 6onee npegnoytutensHo meHblwe 0,1 B.

ConpoTuBNeHNe CKBaXKMHHOM KOHCTPYKLMM MEXZY KOHTakTaMmm MOXeT ObiTb
meHbLe 0,1 Om, npegnouTutenbHo meHblue 0,01 Om.

BepxHuM OTCTOALLMI KOHTAKT MOXET HaxO4UTbCS:

B npeaenax 100 M, npegnoytutensHo B npegenax 50 M, OT NOBEPXHOCTU 3EMIN,
€CNN CKBaKNHA ABMNSAETCA MaTEPUKOBOWN CKBaXKUHOW; 1

B npegenax 100 m, npeanoyTuTEnbHO, B npegenax 50 M, OT ypoBHA AHa, ecnu
CKBaXXMHa siIBNSeTCHA NOABOAHOW CKBaXKUHOMN.

BepxHUM OTCTOSAWMA KOHTaKT MOXET ObiTb PacnonoXeH B HENoCPEenCTBEHHOW
OnnM30CTU OT y4yacTka, COOTBETCTBYIOLLErO MOTEHUMany MakCUManbHOW BENWMYUHBI,
BbI3BAHHOMY 3M1EKTPUHECKUM TOKOM, TEKYLUMM MO KOHCTPYKLUUN.

YKkasaHHas CUCTEMA MOXET cofep)aTb BHYTPUCKBAXKUHHbIE CPeaCcTBa CBA3U ANs
nepegaudvn n/vnu npnema gaHHbix.

BHyTpUCKBaXKMHHbIE CcpeacTBa CBA3M MOryT ObiTb BbIMNOMHEHbI C BO3MOXHOCTBIO
nepefadn JAaHHbIX BapbMPOBaHUMEM Harpyskm MeXAy CO€AMHEHUSIMU Ha OTCTOSALMX
y4yacTkax.

CornacHo Jpyromy acnekTty HacToAWero M3obpeTeHus npeanoxeHa cucrema
yrNpaBneHnsi BHYTPUCKBAXMHHbIM  YCTPOWCTBOM, CoOAepaljasi BHYTPUCKBaXKMHHYHO
cuctemy cbopa INEKTPUYECKOW 3JHEPrUN, PacKpbITYD BbIE, U BHYTPUCKBAXKUHHOE
YCTPOMCTBO, nMNpuM4eM MOAyNb cbopa 3NeKkTpU4eckn CoeaMHEeH C  YKasaHHbIM
BHYTPUCKBaXKUHHBbIM YCTPOWCTBOM U BbIMNONMHEH C BO3MOXHOCTbIO MO4ayM MOLLHOCTU
yKaszaHHOMY BHYTPUCKBAXKUHHOMY YCTPOWCTBY.

YKkaszaHHOE BHYTPUCKBaXKMHHOE YCTPOUCTBO MOXET COAepKaTb MO MEHbLUEN Mepe
OAVH 13 CNeayLmx 3NEMEHTOB:

BHYTPUCKBAXKUHHbIN CEHCOP;

BHYTPUCKBAXKUHHbBIN NCMONTHUTENBHBIN MEXAHU3M;

3atpybHOe YyCTPOMCTBO repMeTnsaunmn, HanpumMep nakep Unu nakepHbli SNIEMEHT;

Knana;

BHYTPUCKBAXKUHHBIN ~ MOAYIb  CBSI3W, Hanpumep MpuemonepesaTtyumk  Unm
NOBTOPUTENb.

YKasaHHbIA KnanaH MOXET cogepaTb MO MEHbLUEN MEpPEe OAWH M3 CNeayrLmx

ANEMEHTOB!
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NoA3EeMHbIN NPEAOXPaHUTENBHLIW KNnanaH;

KnanaH ynpasrieHNsi pacXxo40M B CTBOSE CKBAXKMHbI;

KnanaH CTBON CKBaXMWHbl — 3aTPyOHOE NPOCTPaHCTBO;

knanaH 3aTpybHOe NpPOCTPaHCTBO — 3aTpybHOE NPOCTPAHCTBO;

KnanaH CTBOM CKBaXXMHbl — Kamepa KOMNeHcaunn AaBneHus:;

KnanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMNEeHCaUun AaBneHus:;

KnanaH Yepes nakep unm B 06xog nakepa.

BHYTPUCKBaXKMHHOE YCTPOWCTBO MOXKET ObiTb NPEAYCMOTPEHO HA APYroM y4yacTke
B CKB&)XKMHE OTHOCUTENBHO Mogyns cbopa.

Mogaynb c6opa MOXET ObITb pasmeLleH Ha BbIOpaHHOM y4acTke BHYTPU CKBaXKUHbI
Anst cbopa MOLYHOCTW, MpX 3TOM AN NOAAyYN 3MEKTPUYECKON MOLLHOCTU HUKE, BHYTPb
CKB&>KWHbI, BHYTPUCKBaXKMHHOMY YCTPOWCTBY, PacCMnONOXEHHOMY Ha APYrOM y4yacTke B
CKBaXKMHE, MOXeET ObITb NpeayCMOTPEH Kabenb.

Mnowlaab NOMEPEYHOrO CEYEHMSI MPOBOAALUEN >KUMbl, unu xun, kabens,
NCMNONb3yeMOro ANs NOAauYM 3NEKTPUYECKON MOLLHOCTU HIDKE, BHYTPb CKBaXKWUHbI, MOXET
OblTb MeEHbLUe, 4YeM nnow@aib MOMNEepPeYHoro ceyeHust kabensi, UCNOnb3yemoro Ans
COeAUHEHNA moayns cbopa ¢ BHYTPUCKBEXKMHHON CUCTEMON Ans c6opa MOLLHOCTU.

CornacHo [JpyromMy acnekty HacTosAwero u3obpeTteHus npeanoxeH cnocob
NoAa4n MOLLHOCTM BHYTPUCKBAXKUHHOMY YCTPONCTBY B CKB@XXKMHHOW YCTaHOBKE, MMEIOLLEN
METannMYecKkyro KOHCTPYKLMIO, HECYLLIYIO 3MEKTPUYECKUA TOK, NPUYEM YKasaHHbIN Cnocob
COAEPXNT criegyoLyme aTanbi:

OCYLLECTBNAOT 3NEKTpPUYECcKoe coegnHeHne Onoka cbopa ¢ MeTannmyecKkomn
KOHCTPYKLMEN Ha NEPBOM yYaCTKe MU C METanNNYeCcKon KOHCTPYKLMEN Ha BTOPOM y4acTke,
OTCTOSILUEM OT MEPBOro y4yacTka, Npu 3TOM NEPBbIA U BTOPOWN y4acTKM BbIOMpAIOT Tak,
ytobbl  MEXZy HMMM  MpUCYTCTBOBana pasHOCTb MNOTEeHUManoB  BCRNeACTBUE
3NEKTPUYECKOrO TOKA, TEKYLLEro no KOHCTPYKUWM, Npu 3Tom 6nok cbopa BbINOMHEH C
BO3MOXHOCTbIO CcOOpa SMEeKTPMYECKON SHEePrunm OT 3NEKTPUYECKOro Toka, Oyayum
NOACOEANHEHHBIM MEXAY Y4acTKamy C pa3HOCTbIO NOTEHLNAMNOB MEXAY HUMM,

cobunpatoT 3NEKTPUHECKYHD MOLLHOCTb OT 3MEKTPUYECKOro Toka B 6rioke cbopa; u

MOAaKT 3MEKTPUYECKYD MOLYHOCTb OT Onoka cbopa BHYTPUCKBAXKMHHOMY
YCTPONCTBY.

YkasaHHbIM Cnocob MOXKET TakkKe cogepkaTb crneayilowme atanbl, Ha KOTOPbIX:
ONpeAensoT y4yacToK, Ha KOTOPOM MOTEHUMan, BbI3BaHHbIA 3EKTPUYECKMM TOKOM,
TEKYLLMM MO KOHCTPYKLUMW, MakCUMarneH no BenuunHe, 1 BbIOMpatoT NepBbIN y4acTok, Ha
koTopom 6nok cbopa CoeauHSAIT C METaNNUYECKON KOHCTPYKUMEN, B 3aBUCUMOCTU OT

y4yacTka ykasaHHOro Makcumyma.
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CormacHo  gpyromy  acnekty HacToswero  M3obpeTeHns  npeanoxeHa
BHYTPUCKBaXXUHHAsA cuctema cbopa anekTpudeckon aHeprimn ans cbopa 3neKkTpuyHeckon
3HEPrMM B  CKB&KWHHOW YCTaHOBKE, WMEIOLWEN METanmnMyeckyld  KOHCTPYKLMIO,
obecneyveHHylo KaToaHON 3aLMTON, NPUYEM yKa3aHHAsA CUCTEMA COLEPXKUT:

MOAYNb cOopa, ANEKTPUHECKN COEAUHEHHbIN C METaNNMMYECKON KOHCTPYKLUMEN Ha
NepBOM y4acTKe U CO BTOPbIM Y4YacTKOM, OTCTOSILUMM OT MEPBOro y4yacrka, npuyem
nepBbid U BTOPOM Yy4YacTkM BblOpaHbl Tak, 4TOObl MPUM WUCMNOMBb3OBAaHUN MEXAY HUMU
npuUcCyTCTBOBarna pasHoCTb NMOTEHLUManoB BCNeACTBME TOKOB KaTOAHOW 3aLUUTbl, TEKYLLMX
MO KOHCTPYKLMM,

npu 3TOM MOAYNb cOoOpa BbLINOMHEH C BO3MOXHOCTLIO cOopa 3aneKTpu4ecKomn
3HEeprumn OT TOKOB KaTOAHOW 3aLUnTbl.

Moaynb cbopa MoxeT ObiTb BbINONMHEH C BO3MOMXHOCTLIO cOopa 3MeKkTpUYEeCcKon
3HEpPrMmn OT NOCTOSIHHBIX TOKOB.

MpoTekaHne Toka MeXgy 4YacTaAMU METannMYECKON KOHCTPYKUUM B obnactsix
MeXAY NEPBbIM Y4acTKOM U BTOPbIM Y4acTKOM MOXET MPOUCXOAUTb B OLHOM U TOM Ke
NMPOAONIBHOM HanpaBneHUN.

MoxeT ObiTb obecneyeHa HenmpepbiBHas TPaeKTOpUsi NMPOTEKAHUS TOoKa MeXay
NepBbIM Y4acTKOM M BTOPbIM Y4aCTKOM, KOTOpPasi N0 MEHbLUEN Mepe YaCTUYHO NMPOXOAUT
MO METaNNYECKON KOHCTPYKLUN.

Moaynb cbopa mMoxeT OblTb 3NeKTPUYECKU COEAWMHEH C MeTannn4yeckoun
KOHCTPYKLMEN Ha BTOPOM y4acTKe.

OTcTosLWMeE y4acTKn MOryT OTCTOSATb MO OCHU.

OTcTOSAWME YHACTKN MOTYT OTCTOATh paguarnbHo.

Mo MeHbLlEN Mepe OAHO COeAUHEHUE MEeXAY MO MEHbLUeN Mepe OAHUM U3
3NEKTPUYECKUX KOHTAKTOB U Mogynem cbopa MoxeT ObiTb obecneyeHo M3onMpoBaHHbLIM
kabenem.

N3onnpoBaHHbIv kabenb MOXET UMETb NPOBOASALLYIO MMoWagb N0 MEHbLLLUEN MEPEe
10 Mm?, NPeanoYTUTENBLHO MO MeHbLerd mepe 20 Mm%, Bonee NpPeanoYTUTENBHO MO
MeHbLLIe mepe 80 MM?,

Kabenb MoxeT ObITb NOMELLEHHbLIM B KONOHY NMPOBOAHMKOM.

PaccTtosiHne, Ha KOTOpOe YyKasaHHble y4acTKM OTCTOSIT, MOXET COCTaBnsATb MO
MeHbLen mepe 100 m.

CoeguHeHua wmoryT ObiTb obpasoBaHbl C obulen cekynen MeTannmnmyeckux
YANVHEHHbIX 3NTEMEHTOB, SABMSIOLLENCA YacTbl0 METaNMYECKON KOHCTPYKLUN.

MepBoe un3 coeguHeHMA MOXET ObiTb 00pa3oBaHO C NEPBON  CEKUMEN

MeTannnyecCknx YyannHeHHbIX 3NeMeHTOB, FIBJ'IFII'OLL{GI?ICFI 4YacTblo  METanIMYeCcKon
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KOHCTPYKLUMK, a BTOPOE U3 COeAUHEHUN MOXeT ObiTb 06pasoBaHO CO BTOPOW, APYrow,
ceKkunen MeTanM4yeckux yaMHEHHbIX 3NTEMEHTOB, SBMAIOWENCA YacTbio METanNIM4YeCcKoun
KOHCTPYKLUWN.

[Ns 3NeKTpUYecKon U3OoNsLuMU MEPBON CEKUUM METaNNUYECKUX YANNHEHHbIX
3NEMEHTOB OT BTOPOM CEKUMM METannMMYecknx YANUHEHHbIX 3NEMEHTOB B obnactu
coeanHEeHN MoryT ObiTb NPEAYCMOTPEHbI CPEeACTBA N3ONALUN.

CpeactBa um3onauum MOryT cogepXaTtb W3ONUPYIOLWMIA CNOW UNU  NOKpbITHE,
NPeAYCMOTPEHHOE MO MEHbLLEN MEPE Ha OLHOWN U3 CEKLUMA METaNNMYeCKuX YANNHEHHbIX
3M1EMEHTOB.

Cpeactea wusonaumm MOryT BKMAYatb B Cebss NO  MeHblIeW Mepe OfuH
M3ONUPYIOLMA  LEHTPaTop ANS  YAEPXaHUS CeKUU MEeTannMyYeckmx YANMHEHHbIX
3M1EMEHTOB Ha PacCTOSHUN APYr OT gpyra.

Bo nsbexaHue anekTpnyecKkoro KOHTakTa Mexay ABYMsS CEKLUMAMU METanNMYeCcknx
YANWUHEHHbIX 3MNEMEHTOB cpeacTBa wusondumm MmoryT ObiTb  NPEeayCMOTPEeHbl  Ha
paccTosiHMM Mo MeHbLuen mepe 100 m.

ToKk, TEeKyLWMN NO YANMHEHHbIM 3rIEMEHTaM, MOXET NoAaBaTbCA C MOBEPXHOCTU
CKB@XXMHBbI.

ToOK, TEKyLUMN NO YANMHEHHOMY 3fEMEHTY, MOXET NnojasaTbCs OT OAHOro WNu
HECKOMbKNX XePTBEHHbIX aHOA0B.

TOK, TEKYLLUUA NO YANMHEHHbIM 3NEMEHTaM, MOXET ObITb HanOXeHHbIM TOKOM OT
BHELLUHEro UCTOYHMKA NMUTAHUS.

HanpsikeHne noBEPXHOCTM CKBaXWHbI, MNPU  UCMOMb30BaHUW, MOXET ObITb
orpaHuyeHo guanasoHom ot —0,7 B A0 -2 B OTHOCUTENBHO OMOPHOM SYENKN U3
cepebpa/xnopuga cepebpa.

PasHOCTb NOTEHUManoB Mexay OTCTOALMMM KOHTaKTaMnU MOXET ObiTb MeHbLUE 1
B, npeanouytutensHo meHble 0,5 B, 6onee npegnoytutensHo meHee 0,1 B.

ConpoTuBNEHNE CKBaKUHHOW KOHCTPYKLMM MEXAY KOHTaKTaMu MOXeT ObiTb
meHee 0,1 Owm, npegnoytutensHo meHee 0,01 Om.

BepxHUM OTCTOALMIA KOHTAKT MOXET HaxXO4UTLCS:

B npegenax 100 m, npeanodtuTeneHO B npegenax 50 M, OT NOBEPXHOCTU 3EMIN,
€CInn CKBaXXMHa SABNSAETCS MaTepUKOBOWN; U

B npegenax 100 M, npeanoyTuTensHO B Npeaenax 50 M, OT ypOBHA AHa, ecnu
CKB@XXMHa SIBNSETCA NOABOAHON.

BepxHuM OTCTOSALMA KOHTaKT MOXET pacnonaratbCs B HENoCpeaCTBEHHOM
6rnM3ocT OT y4yacTka, COOTBETCTBYIOLLEro MOTEHUuany MakCUMarnbHOW BEMNUYUHBI,

BbI3BAHHOMY 3MEKTPUYECKMM TOKOM, TEKYLLMM MO KOHCTPYKLUW.
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YkasaHHas cuctema MOXET Takke coaepXaTb BHYTPUCKBAXKMHHbIE CpeacTBa
CBSI3U ANSA nepeaayv u/vnv npuema gaHHblx.

BHYTpPUCKBaXWHHbIE CpeacTBaA CBA3U MOrYT ObiTb BbINOMHEHbI C BO3MOMXHOCTbIO
nepefayn AaHHbIX BapbMPOBaHUEM Harpy3km Mexay COeAUHEHUSIMA Ha OTCTOSILLUX
yyacTtkax.

CornacHo JpyroMy acrnekTy HacTosiero M3obpeTeHus MNpeanoXeHa cuctema
ynpaBneHnsi BHYTPUCKBaXKUHHBIM YCTPOWCTBOM, MPUYEM YyKasaHHasi CUCTEMAa COAEPXUT
BHYTPUCKBAXKMHHYIO cuCTeMy cbopa 3nekTpUYECKOM 3SHEepruu, packpbITylO Bbille, U
BHYTPUCKBAXXMHHOE YCTPOWCTBO, MpUYeM MoAyNnb cOopa 3NeKTPUYECKM COEAWHEH C
BHYTPUCKBAXKMHHbIM YCTPOMCTBOM W BbINOMHEH C BO3MOXHOCTBK MOAAYN MOLLHOCTM
yKa3aHHOMY BHYTPUCKBaXXMHHOMY YCTPOWCTBY.

BHYTPUCKBaXKMHHOE YCTPONCTBO MOXET COAepKaTb MO MEHbLUEN MEepe OAWH U3
CNEAYOLNX 3NEMEHTOB:

BHYTPWUCKBAXWHHbIA CEHCOP;

BHYTPWUCKBAXMHHbIA UCMIONMHUTENbHBIN MEXAHW3M;

3atpybHOe yCTPOMCTBO repMeTnsaunmn, HanpumMep nakep Unu nakepHbli SNIEMEHT;

Knanaw;

BHYTPUCKBAXXMHHBIA ~ MOAYNb  CBSI3W, Hampumep npuemMonepeaarynk  unm
MOBTOPUTENb.

YkasaHHbIA KnanaH MOXEeT cofepaTb MO MEHbLUEW Mepe OAMH U3 CReAyHLmX
3MEMEHTOB:

NOA3EMHbIN NPEAOXPaHUTENbHbIN KnanaH;

KnanaH ynpaereHusi pacxogoM B CTBOME CKBaXKMHbI;

KnanaH CTBON CKBaXXMHbl — 3aTpyOHOE NPOCTPaHCTBO;

knanaH 3aTpybHOe NpOCTPaHCTBO — 3aTpybHOE NPOCTPAHCTBO;

KnanaH CTBOM CKBaXXMHbl — KaMmepa KOMMNeHCaUnn AaBneHus;

KnanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMMNEHCaLUn AaBMNeHUs;

KnanaH 4Yepes nakep unm B 06xog, nakepa.

BHYTPUCKBaXKMHHOE YCTPOMCTBO MOXET pacrnonaratbCs Ha APYroM y4yacTke B
CKBa>KWHE OTHOCUTENBHO MoAynsi cbopa.

Mogaynb c6opa MOXeET ObITb pasmeLleH Ha BbIOPaHHOM y4YacTKe BHYTPU CKBaXKWUHbI
Anst cbopa MOLYHOCTW, MpU 3TOM AN NOAAYN 3MEKTPUYECKON MOLLHOCTU HIDKE, BHYTPb
CKBa>KWHbI, BHYTPUCKBAXKMHHOMY YCTPOWCTBY Ha APYrOM y4acTKe B CKBAXKMHE MOXET ObITb
npeaycMoTpeH kabens.

Mnowlagb NOMEPEYHOrO CEeYEHMS MPOBOASALUEN >KUMbl, wnu xun, kabens,

ncnonb3yemMoro ana nogadvu SJ'IeKTpI/I‘-IeCKOI;I MOLLHOCTU HWXKe, BHYTPb CKBa>XUHbI, MOXXET
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OblTb MeHbLle nnowagm kabens, MCNONb3yeMoro Ans coeauHeHus moayns cbopa ¢
BHYTPUCKBaXKMHHOW KOHCTPYKLUMen ansa cbopa MOLLHOCTH.

CormacHo  agpyroMy  acnekty  HacToswero  M3obpeTeHuMa  NpeanoXeH
BHYTPUCKBAXXMHHbIA annapaTt nepeaadn AaHHbiX ANS UCMOMb30BAHWUSA B CKBaXKMHHOM
YCTaHOBKE, UMEIOLLEN METanUYeCcKytd KOHCTPYKLMIO, OCHALLEHHYIO CUCTEMOWN KaTOLHOWM
3aLUTbI, TAKOW, YTO UMEET MECTO INEKTPUYECKUIA KOHTYP, COAEPXKaLUUin MeTannn4yeckyto
KOHCTPYKLUMIO M 3aMblKaHME Ha 3eMmto, MO KOTOPOMY TeYeT IMEeKTPUYECKUA TOK,
ABNSIOWMIACA NPOAYKTOM CUCTEMbI KaTOAHOW 3awuTbl, NPUYEM BHYTPUCKBAXKUHHbIN
annapar nepeaayun aHHbIX COLEPXKUT:

NepBbIN MOAYMNb CBSA3M ANS PaCnoONOXEHWs Ha NEepBOM y4vacTKe, COAepKaliuin
cpeacTBa MOAYNSUMM ANS MOAYNSLMU 3MEKTPUYECKOrO TOKa Ha NEpPBOM yyacTke Ans
KOAVPOBKM AaHHbIX; U

BTOPOM MOAYINb CBSA3WN NS PacrnonioKEHUSI Ha BTOPOM y4yacTKe, OTCTOsILEM OT
MepBOro yyacTka, COAEepXKaLMn AETEKTOP ANS AETEKTUPOBaHMSA adhdekTa MOAYNALMN Ha
3NEKTPUYECKOM TOKE Ha NEPBOM Y4acTKe ANsl U3BNEYEHUS YKa3aHHbIX 4aHHbIX.

Cpeactea mogynayum MoryT ObiTb BbINOMHEHbI NO MEHbLUEW Mepe C OAHOW U3
cneayLmx BO3MOXHOCTEN:

i) ynpaBneHust NCTOYHMKOM CUrHana CUCTEMbl HANOXEHHOW KaTOAHOW 3aluUTbl ANS
HENOCPEACTBEHHON  MOAYNSAUMM  TOKa  KaTOAHOW  3awuThl, NOAABAEMOro  Ha
METaNMMYECKYI0 KOHCTPYKLUMIO, €Crnn CUCTeMa KaTOAHOW 3awuTbl npeacrasnsieT cobou
CUCTEMY HaNOXEHHOW KaTO4HOW 3alUnThbl;

i) MOAMDULUMPOBAHUSA COEAMHEHMSI MEXAY NO MEHbLUEW Mepe OAHUM aHOLOM
CUCTEMbI KAaTOAHOWN 3aLUUTbl N METANNMYECKON KOHCTPYKLMEN; U

iii) NAMEHeHUs1 MnegaHca ANEKTPUYECKOrO KOHTYpA.

MepBbI MOAYMNb CBA3WM MOXET OblTb BbINOMHEH C BO3MOMXHOCTbIO PacnonoXeHns
BHYTPW CKBaXKVHbI.

BTopon Mogynb CBS3M MOXET ObITb BbIMNONHEH C BO3MOXHOCTBIO PacnonoXeHus
BHYTPW CKBaXKVHbI.

YKkasaHHbIA annapart MOXET cofepkaTb CEHCOPHbIN MOAYIMb ANS U3MEPEHUS MO
MEHbLLUEN Mepe OAHOro napameTpa, Mpu4eM nepBblIA MOAYMb CBS3W BbLIMOMHEH C
BO3MOHOCTbIO OTMPaBKMN NOKa3aHUA 3aKOAMPOBAHHbIX AAHHbIX OT CEHCOPHOIO MOAYNS KO
BTOPOMY MOZYIO CBSA3W.

CeHCOpHbIN MOAYNb MOXET COAepKaTb CEHCOP AaBMNEHUS.

BTopoi mogynb CBsi3n MOXET ObITb BbINOMHEH C BO3MOXHOCTLIO NPEAOCTaBNeHUs
AaHHbIX BHYTPUCKBAX>KUHHOMY YCTPOWCTBY B 3aBMCUMOCTW OT AaHHbIX, NPUHATBIX BTOPbIM

mMoaynem CB4A3U OT NepBoro moaynsa CBA3N.
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BHYTPUCKBaXKMHHOE YCTPONCTBO MOXET CoAepaTb MO MEHbLUEN Mepe OAUH U3
CNeAYOLNX 3NEMEHTOB:

BHYTPWUCKBAXWHHbIA CEHCOP;

BHYTPWUCKBAXXMHHbIA UCMIONHUTENbHBIN MEXAHW3M;

3aTpybHOE YCTPONCTBO repmMeTnsauymm, Hanpumep nakep Unm nakepHbIn SNIEMEHT;

Knanaw;

BHYTPUCKBAXXMHHbIA ~ MOZYNb  CBSI3W, Hanpumep npuemonepeaarynmk  unm
MOBTOPUTENb.

YKasaHHbIA KnanaH MOXEeT cofepXaTb MO MEHbLUEW Mepe OAMH U3 CreayrLmx
3NEMEHTOB:

NoA3EeMHbIN NPEeAOXPAHUTENBHLIW KNanaH;

KnanaH ynpaBreHnsi pacXxo4o0M B CTBOME CKBaXKMHbI;

KnanaH CTBON CKBaXXMHbl — 3aTPyOHOE NPOCTPaHCTBO;

KnanaH 3aTpybHOe NpPOCTPaHCTBO — 3aTpyOHOE NPOCTPAHCTBO;

KnanaH CTBOM CKBaXXMHbl — KaMmepa KOMMNEeHCaUnn AaBneHus;

KnanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMMNEHCaLUN AaBMNEHUS;

KnanaH 4Yepes nakep unm B o6xog nakepa.

MO MeHbLUEN MEpPEe OAMH U3 MOAYMEN CBA3W, NEPBbLIN UMW BTOPON MOAYIMNb CBA3MN,
MOXET cofepxaTb CBA3HOW MOBTOPUTENb ANS PaCNONOXEHUS BHYTPU CKBa>KUHbI B
CKBa&)KWHE, BbINOMHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMNEHMS CBS3W C  MEPBbIM
YCTPOWCTBOM 3a Mpeaenamn yCTbsi CKBaXKMHbI, UCMOMb3ysi KaHan CBA3W, SABMSOWUACS
6ecnpoBOAHbIM MO MEHbLUEW MEpe Ha y4acTke, NMPOXOASLLEM Yepe3 YCTbe CKBAXKWHbI, U
BbIMOMHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMEHUS CBA3U CO BTOPbIM YCTPOWCTBOM,
PacrnonoXeHHbIM B CKBa&XKUHE, TO €CTb HWXE YCTbS CKBaXKMHbl, Tak 4TO CBSI3HOM
MOBTOPUTENb MOXET BbICTYNaTb B PONU MOBTOPUTENS MEXAY MNEpBbIM U BTOPbIM
YCTPONCTBaMM.

YkasaHHblM annapar MOXEeT cojep)aTb BHYTPUCKBAXKUHHBLIM MOAYNb cbopa
3NEKTPUYECKON  MOLUHOCTM,  BbBIMOMHEHHBIN € BO3MOXHOCTBIO  3MEKTPUYECKOrO
MOAKIIOYEHNST MEXAY ABYMS OTCTOSLUMMW y4vyacTKamMy B CKB&)KUHHOW YCTaHOBKE W
COAEepXalUA  3NEKTPUYECKMA  KOHTYP, BbIMOMHEHHBIA €  BO3MOXHOCTbIO  cbopa
3NEKTPUYECKON 3HEPTUM, MPU  UCMOMb30BaHWMK, OT PasHOCTU MOTEHUMANoOB MEXAY
OTCTOSAILMMM y4acTkamu, UCMonb3yeMbix Ansi cbopa, BbICTyNawolWen B pOnvM BXOZHOro
HanpspKEHUs, NMpUYEM MOAYNb cOopa BbINOMHEH C BO3MOXHOCTbIO MOAA4YM MOLLHOCTU MO

MEHbLLEN Mepe OAHOMY KOMMOHEHTY yKasaHHOro annapara nepejayu gaHHblX.
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MepBbIi MOAYMb CBA3N MOXET ObiTb BbLINOMHEH C BO3MOXHOCTBIO YNpaBneHUs
Harpyskon, reHepupyemon mogynem cbopa, AnNs OCYLLECTBNEHNSA YKasaHHOW MOAYNSLMM
3NEKTPUYECKOrO TOKa B METANNMNYECKON KOHCTPYKLMIN Ha y4acTke nogayun curHana.

Moaynb c6opa MOXeT ObiTb BbINOMHEH C BO3MOXHOCTbIO cOOpa 3NEeKTPUYECKON
3HEeprum oT NOCTOSIHHbIX TOKOB.

CormacHo  gpyromy  acnekty Hactoswero  um3obpeteHuss  npeanoxeHa
BHYTPUCKBAXXMHHAs CUCTEMa nepejayvn [faHHblX, coaepxaljas BHYTPUCKBaXKUHHbIN
annapat nepefadn [AaHHblX, PacKpbITbI BbIWE, PaCMONOXEHHbIN B  CKB&XXUHHOWN
YCTaHOBKE, UMEIOLLEN METaNMNYECKYIO KOHCTPYKLMID, 00ECNeYeHHYI0 KaTo4HOW 3aLMTON.

CornmacHo  gpyromy  acnekty Hactoswero  um3obpeteHus  npegnoxeHa
BHYTPUCKBAXKMHHAA CUCTEMAa MNepejayvn AaHHbiX ANs UCMONb30BaHUS B CKBKMHHOM
YCTaAHOBKE, MMEILLEN METANNMUYECKYIO KOHCTPYKLMIO, OCHALLEHHYIO CUCTEMOW KaTOLHOW
3aWMThbl, TaKas, YTO UMEET MECTO ANTEKTPUYECKMIA KOHTYP, COAEPXKALLUA METANNNYECKYIO
KOHCTPYKLUMIO M 3aMblKaHME Ha 3eMIio, MO KOTOPOMY TEYET IMEKTPUYECKUA TOK,
ABMSIOWMICA NPOAYKTOM CUCTEMbI KaTOAHOW 3alyuTbl, MPUYEM YKasaHHash cucTema
COAEPXKUT BHYTPUCKBAXKMHHBIN annapaT nepejayn aHHbIX, KOTOPbIA COAEPXKNT:

nepBbii MOAYIb CBSA3W, PACMOMNOMXEHHbIN Ha MEepBOM Yy4acCTKe M Coaepaliyunn
cpeacTBa MOAYNSUMM ANS MOAYNSLMU 3MEKTPUYECKOro TOka Ha MEepBOM y4yacTke Ans
KOAVPOBKM AaHHbIX; U

BTOPOM MOAYMb CBSI3W, PACMOMOXEHHbIN Ha BTOPOM Y4yacTke, OTCTOsILEM OT
NepBOro yyacrtka, U coaepXaljun eTekTop ANs AEeTeKTMpoBaHus addekta Mogynsaymm
Ha 3MNeKTPUYECKOM TOKE Ha NEPBOM y4YacTKe ANSA U3BMNEYEHMS YKA3aHHbIX JaHHbIX.

YkasaHHbIM annapar MOXeT coaep)aTb BHYTPUCKBaXKUHHBLIM MOAYyNb cbopa
3NEKTPUYECKON 3HEPrnM, IMEKTPUYECKN NOAKMIOUEHHbIA MEeXAy ABYMS OTCTOSLMMM
yyacTkamMnm B CKBa&XKWMHHOW YCTAHOBKE W COAEpXaljuih 3NEeKTPUYECKUA  KOHTYP,
BbIMOMHEHHbIN C BO3MOXHOCTLIO cO0Opa anNeKTPUYeCcKorn 3HEPrnn, NpuU UCNonb3oBaHnN, OT
PasHOCTM MOTEHUManoB MEXAYy OTCTOSLMMM y4vacTkamu, UCronb3yembix anst cbopa,
BbICTYNaOLWEN B PONM BXOLHOTO HanpsbkeHus, npudemM Mogynb cOopa BbIMOMHEH C
BO3MOHOCTbIO MOAa4M MOLLHOCTU MO MEHbLUEN Mepe OAHOMY KOMMOHEHTY YKa3aHHOro
annapara nepegaqn gaHHbiX.

MpoTekaHne Toka B 4acTsIX METannMYEeCKOM KOHCTPYKUMM B 0BnacTax Mexay
OTCTOSILMMM y4acTKamMu, UCMNONb3yeMbIX AN cbopa, MOXET NPOUCXOAUTL B O4HOM U TOM
K€ NPOAONbHOM HarnpasreHNUN.

Mexay OTCTOAWMMM ydyacTKaMy MOXKET MMETb MECTO HenpepbiBHas TPaeKTopus
npoTeKaHus Toka, mcnonb3yemoro Ans cbopa, koTopas MO MEHbLUEN Mepe 4YacTUYHO

NPOXOAUT MO METaNNMYECKON KOHCTPYKLUN.
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Mo MEHbLUEN MeEpe OAVH U3 MOAYNEN, NepBbii MOAYIb CBS3M U BTOPOW MOAYIb
CBA3U, MOXET ObITb PACNONOXEH B 3aKPbITOM 3aTPYOHOM MPOCTPaHCTBE CKBAXKUHbI.

YkasaHHas cuctema wunu annapat MOXET COAepXaTb CEeHCop JAaBreHus,
BbINMOSMIHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMEHUA MOHUTOPWHra nnactoBOro AaBreHus
CKB@XXWHBbI.

YkasaHHas cuctema wunu annapat MOXET COAepXaTb CEHCOp JAaBreHus,
BbINOSTHEHHbIN C BO3MOXHOCTBIO OCYLLECTBIIEHNA MOHWUTOPWUHIra AaBneHnss B 3aTpybHOM
NPOCTPaHCTBE CKBaXKUHbI.

YkasaHHas cuctema wunu annapat MOXET COAepXaTb CEHCOp JAaBreHus,
BbINOSIHEHHbIN C BO3MOXHOCTbIO OCYLLECTBIEHNS MOHUTOPVHra AaBIIEHUS B 3aKPbITOM
3aTpybHOM NPOCTPaHCTBE CKBaXKMHbI.

CormacHo  gpyromy  acnekty  Hactoswero  um3obpeTteHuMs  NpearnoXeH
BHYTPUCKBAXKUHHBIN  MOAYNb cOopa  3MEeKTPUYECKOW 3SHEPrMM, BBIMOSNTHEHHbLIM C
BO3MOXHOCTbIO 3M1IEKTPUYECKOTO MOAKMIOYEHUS MEXAY ABYMS OTCTOSLUUMWU y4acTKamn B
CKBa)KMHHOW YCTAHOBKE W COAEPXALUA SNEKTPUYECKUA KOHTYP, BbIMNOMHEHHbIA C
BO3MOXHOCTbIO cOopa 3MNeKTPUYECKOW 3HEPruun, npu UCNONb3OBaHWW, OT pPasHOCTU
NoTEHUManNoB MeXay OTCTOAWUMM  Yy4yacTKamu, BbIMOSMHALWEN pPoOfb  BXOAHOMO
HanNPs>KEeHUS.

Moaynb cbopa MOXeT ObITb BbLINOMHEH C BO3MOXHOCTLIO cOopa 3MeKkTpUYEeCcKon
3HEPrnn OT NOCTOAHHbIX TOKOB.

Moaynb cbopa MOXeT coaepxaTb CPpeAcTBa ynpaBneHns Ana MognuduympoBaHms
BXOA4HOro MMMNejaHca aneKTPUYECKOro KOHTypa Ans COOTBETCTBUS UMMNEAAHCY UCTOYHMKA
3MNEKTPUYECKOrO  KOHTYypa Ans  onTumu3auum  3pdekTMBHOCTM  npeobpasoBaHus
MOLLJHOCTMW.

OnNeKTpUYECKM KOHTYP MOXET cogepaTtb npeobpasoBarenb NOCTOAHHOIO TOKa
(DC/DC-npeobpasoBarenb).

MNpeobpasoBaTtene MOCTOSAHHOrO TOka MOXET ObITb BbIMNOMHEH C BO3MOXHOCTbIO
paboTbl C BXOAHbIMU HaMNPSPKEHUAMY, NPEBbLILWALWUMA  MUHAMANbHOE MOPOroBoe
3Ha4yeHne, MNpu 3TOM MUHUManbHOE nOoporoBoe 3HavyeHne He npesblwaetr 0,5 B,
NpPeanoYTUTENBHO MUHMMArbHOE MOPOroBoe 3HayeHne He npesbiwaeT 0,25 B, a ewe
fonee NpegnoYTUTENBHO MUHUMANbBHOE NOPOroBoe 3HavYeHme He npesbiwaeT 0,05 B.

MNpeobpasoBaTenb NOCTOAHHOIO TOKa MOXET COAEpXKaTb CpeacTBa camo3anycka,
KOTOpble MO3BONSIOT 3anyCTuTb cOOp 3Heprum TOraa, Korga [AOCTYMNHOE BXOAHOE
HanNpPs>KeHNe MEHbLLE Hanps>KEHUs, COOTBETCTBYIOLLEro LUMPUHE MOSynpOBOAHUKOBOW

3anpeLleHHON 30HbI KOMMOHEHTOB B NpeoGpasoBartene NOCTOAHHOMO ToKa.
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MNpeobpasoBaTenb MNOCTOAHHOIO TOKa MOXET COAEepXKaTb CpeAcTBa camo3anycka,
KOTOpble MO3BONAIOT 3anyCTutTb cOOP 3Heprum TOraa, Korga J[OCTYNHOE BXOAHOE
Hanps»keHune Huxe 0,5 B.

MNpeobpasoBatenb MOCTOSHHOrO TOKa MOXET COAEepXaTb  MOBbILIAOLLMM
TpaHcgopmarop.

CpeactBa camosanycka MOryT coaepxarb nonesown TPaH3ucTop,
CKOMMIIEKTOBAHHbLIN BMECTE C MOBbIWALLMM TpaHCHOpMaTopom Ans obpasoBaHus
PE30HAaHCHOrO MOBbILIAKLEro ocuunnaTopa.

MNpeobpasosatene noctosiHHoro Toka (DC/DC-npeobpasoBarenb) MOXET
coaepxaTtb H-MOCT U3 TpaH3nCTOPOB, BbINOMHEHHbIW C BO3MOXHOCTbBIO, NO4 YNpasBneHnem
CPEACTB ynpasreHus, nogadm BXO4HOrO curHana nosblairoLemy TpaHcdopmMaTopy, npu
3TOM CpeacTBa camosanycka MOryT CoAepKaTb BCNOMOraTenbHbIN UCTOYHWUK NMUTAHWUS ANS
CPEACTB ynpasneHusa 4na obecneyeHnss BOIMOXHOCTM 3anycka.

Moaynb cbopa MOXeT coaepxaTb CpeacTBa YNPaBneHWS, BbINOMHEHHbIE C
BO3MOXHOCTbIO YNPaBreHUa OTHOLLEHWEM BMTKOB MOBbILIAKLEro TpaHcopmaropa Ans
MOAUMUKaL MU HarpysKku, reHepupyemon npeobpasosarenem NOCTOAHHOro ToKa.

BropnyHas obmoTka nosbllarowero TpaHcopmMaTopa MOXET COAepXaTb
HECKOMbKO OTBETBNEHUA, W/WNN NOBbILALWUA TpaHCOPMATOP MOXET CcofepXarb
HECKOMbKO BTOPUYHbIX OOMOTOK, NPW 3TOM CpeAcTBa YNpasreHUs Moryt ObITb
BbINOMHEHbI C BO3MOXHOCTbIO Bblbopa OOMOTOK W/Wnn OTBETBMNEHUMW Ans obecnevyeHus
HeoBOX04NMOro OTHOLLEHUSA BUTKOB.

Moaynb cbopa MOXeT cogepxaTb MO MEHbLUEN Mepe napy TepMuHanos, OT
KOTOPbIX MOTyT ObITb 06pasoBaHbl COEAMHEHUS C ABYMS OTCTOSLMMWN y4acTKamm.

Moaynb cbopa MoxeT nmeTb Oonblle ABYX TEPMUHAMNOB, MPU 3TOM KaXablA U3
TepMmHanoB obecneymBaeT BO3MOXHOCTb COEAMHEHUS C COOTBETCTBYHOLUUM Y4HaCTKOM,
npy 3TOM MOAYINb cbopa MOXET LOMOMHUTENbHO COAEpXKaTb CPeAcTBa MEPEKIOYEHMs
AN BbIOOPOYHOro 3NEKTPUYECKOro NOAKIIOYMEHNS 4BYX U3 TEPMUHANOB C 3NEKTPUYECKM
KOHTYpoM, obfecneymBass TeM CaMbiM BO3MOXHOCTb BbiOOpa, Mexay Kakumu wu3s
COOTBETCTBYHOLUNX YHACTKOB MOAKMOHAETCH 3NEKTPUYECKUIN KOHTYP.

B pesynbTate nony4aeTcs KOHCTPYKUMS, B MOMEHT YCTaHOBKM KOTOPOW MOTYT
ObITb 0B6pa3oBaHbl MHOXECTBEHHbIE KOHTAKTLI C METANNNYECKON KOHCTPYKUMEN, MPU 3TOM
nocrne ycTtaHOBKM AenaeTcs BblOop, kaknme us coeauHeHun mcnonb3osatb. K npumepy,
KOHCTPYKLUMA MOXET BKNovatb B cebs OOHO HWKHEEe COeAMHEHWE N ABa BEPXHUX
COeAMHEHNs Ha pasHblX ydvactkax. [locne ycTaHOBKM MOXeT ObITb OnNpefeneHo, 4To

fonblwe MOLHOCTM MOXeT ObiTb cOOpaHO, eCcnu UCMONb3yeTCs MNepBoOe U3 BEPXHUX
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COEANHEHN, NO3TOMY MOXET UCMONb30BaTbCs NEPBOE CoeauHeHue. B apyrom cnydae
BTOPOE BEPXHEE COEANHEHNE MOXET OkasaTbCsl bonee npesnoYTUTENbHbIM.

ANs NepeknioveHnss Mexay COeAMHEHUSMM MOXET TakkKe WCMnonb30BaThCs
nepekntoyarens, UCNonb3yeMbl AUHAMUYECKN BO BPEMS UCMNOMNb30BaHUS.

B apyrom criyyae moryT 6biTb NPeAyCMOTPEHbI ABA HUKHUX COEAUHEHUS, MOMUMO
U BMECTO ABYX BEPXHUX COEAUHEHWUIA, UNN MOXET ObITb NPEAYCMOTPEHO APYroe YMCHo
BEPXHUX W/UINN HUXKHUX COEAMHEHWNIA.

Moaynb cbopa MOXeT cogepxaTb YCTPOWCTBO HAKOMMEHUS 3HEprn Ans
HakonneHnss CoObpaHHON 3HEpPrnn. YCTPONCTBO HaKOMMEHUSI SHEPTUN MOXET COAepXaTb
YCTPOWCTBO HaKOMMEHUsi 3apsifa, KOTOpoe MOXET cojepkaTb MO MEHbLUEW Mepe OfuH
KOHAEHCcaTop W/unu nepesapsixaemyto 6arapeto.

Moaynb cbopa MOXeT cogepxaTb CpeAcTBa MEPEMEHHOrO MMMNejaHca Ans
BapbMPOBaHNS Harpy3ku Mexay ABYMsi COeAUHEHUSIMN.

CpeacTtBa NEPEMEHHOro MMNeaaHca MoryT ynpaBnsaTbCsl MUKPONPOLIECCOPOM.

Moaynb cbopa MoOXeT ObITb BbINOMHEH C BO3MOXHOCTBIO MCMONb30BaHNS CPEACTB
MEPEMEHHOrO MMMNejaHca ANs BapbuMpOBaHMA Harpysku Ans ontummsauyum cbopa
3Hepruu.

Moaynb cbopa MoxeT ObITb BbINOMHEH C BO3MOXHOCTBIO MCMONb30BaHNSI CPEACTB
NEPEMEHHOr0 UMNeAaHca ANS MOAYMNSALUUN HArpysku Ans nepegadn AaHHbIX OT MOAYMS
cbopa.

Moaynb cbopa MOXET coaepxaTb MepBuUYHYO 6GaTapelo, Tak u4YTo npu
NCMNONb30BaHMM MOLUHOCTb MOXET BbIOOPOYHO NocCTynatb OT MOLYHOCTW, COBpaHHOW
KOHTYPOM, 1 OT nepsu4Hon darapeun.

CormacHoO  apyroMy  acnekty  Hacrtosiero  m3obpeTteHums  NpeanoXeH
BHYTPUCKBAXKUHHBIN annapart, cogepxawun moaynb cbopa, pacKkpbiTbid Bbille, WU
BHYTPUCKBAXKMHHOE YCTPOUCTBO ANsi NpYeMa MOLLHOCTU OT moayns cbopa.

BHYTPUCKBaXKMHHbBIA annapaT MOXET COAepKaTb CPEeACTBa HaKOMMNEHMs 3apsga u
cpeacTBa yYMNpaBMneHUS MOLUHOCTbIO Afsl  YNpPaBNEHUS MOLLHOCTbIO, NOAaBaeMOou
BHYTPWUCKBAXKMHHOMY YCTPOWCTBY, KOrAa AOCTYMHO JOCTATOYHOE KONMMYECTBO 3HEPTUN A NS
noAaun MOLLHOCTW YKa3aHHOMY YCTPOWCTBY.

BHYTPUCKBaXKMHHbBIV annapaTt MOXET COAEpXKaTb CPEACTBA MOAYNSALMN NMNejaHca
ANsi BApbUPOBaHUS BXOAHOMO MMnegaHca mogyns coopa Ans MOAYMsSILUUM Harpysku Ans
nepegadn gaHHbIX MO MEHbLUEN MEPE OT OAHOr0 anemeHTa: 6noka cbopa 3neKkTpUHeCKon

MOLLHOCTW MN BHYTPUCKBAXKUHHOIO YCTPOWUCTBA.
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BHYTPUCKBaXWMHHBI annapaTt MOXET cojepxaTb CpeacTBa MOAYNAUUM  Ans
NoAa4Yn MOAYNMPOBAHHOIO HarnpsiKEHUS MO OTCTOALMUM COEAVHEHUSM ANs nepeaaydu
AaHHbIX.

BHYTPUCKBaXMHHBIA annapaT MOXEeT CoaepaTb NepBuYHylo Bartapero, Tak YTo
NPV UCNOMb30BaAHMN MOLLHOCTb MOXET BbIBOPOYHO NOCTYnaTh OT COBPaHHOM MOLLHOCTU U
OT nepBuYHON GaTapeu.

BHYTPUCKBaXKMHHOE YCTPOWCTBO MOXET COofepKaTb MO MEHbLUEN Mepe OAUH U3
CNeAyoLNX 3NEMEHTOB:

BHYTPWUCKBaXWHHbIA CEHCOP;

BHYTPWUCKBAXMHHbIA UCMIONMHUTENbHBIN MEXAHWU3M;

3aTpybHOe YyCTPOMCTBO repMeTU3anumn, HanpuMep nakep Unu nakepHbli SNIEMEHT;

Knanaw;

BHYTPUCKBAXXMHHbBIA ~ MOAYNb  CBSI3W, Hampymep nNpueMOonepeaaTynuk  unm
MOBTOPUTENb.

YkasaHHbIM KnanaH MOXET COAepXaTb MO MEHbLUEN Mepe OAUH U3 Crnegyromx
3NEMEHTOB:

NoA3EMHbIN NPEAOXPAHUTENBHLIW KNanaH;

KnanaH ynpasrieHNsi PacXo40M B CTBOSE CKBaXKMHbI;

KnanaH CTBON CKBaXMWHbl — 3aTpyOHOE NPOCTPaHCTBO;

KnanaH 3aTpybHOe NpPOCTPaHCTBO — 3aTpybHOE NPOCTPAHCTBO;

KnanaH CTBOM CKBaXXMHbl — Kamepa KOMNeHCaunn AaBneHus;

knanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMNEHCaLUn AaBMNeHUs;

KnanaH Yepes nakep unm B 06xog nakepa.

CormacHo  gpyromy  acnekty Hactoswero um3obpeteHuMs  npeanoxeHa
BHYTPUCKBAXKUHHAA cuctema cbopa anekTpudeckon aHeprim ans cbopa 3neKkTpruyYeckon
3HEPrM B CKB&KUHHOW YCTaHOBKE, MMEIOLEN METaNNMYECKYID KOHCTPYKLMIO, HECYLLYIO
3NEKTPUYECKUN TOK, NPUHEM YKa3aHHAs CUCTEMA COLEPKUT:

MOAYnb cbopa, pacKpbITbIN BbILLE, SMEKTPUYECKN COEAMHEHHBIN C METANNTNYECKON
KOHCTPYKLUMEN Ha MEPBOM Yy4acTKE W CO BTOPbIM YYaCTKOM, OTCTOSILUMM OT MEPBOro
y4yacTka, npuyem nepBbii U BTOPOM y4acTkM BbibpaHbl Tak, 4ToObl MpU UCMOMb30BaHNN
MeXAY HUMW NMPUCYTCTBOBAra pasHoCTb NOTEHLMANoB BCNEACTBUE SMEKTPUYECKOTO TOKA,
TEKYLLEro MO KOHCTPYKLUU;

npu 3TOM MOAYNb cOopa BbLINOMHEH C BO3MOXHOCTLIO cOopa 3aneKTpu4eckomn
3HEPrnmn OT 3MEKTPUYECKOrO TOKa.

CormacHo  gpyromy  acnekty Hactoswero umsobpeteHus  npepnoxeHa

BHYTPUCKBaXUHHaA cucrema nogayvn MOLLHOCTHU AnA nogayu MOLLHOCTU
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BHYTPUCKBAXKMHHOMY YCTPOWCTBY B CKB&XXMHHOMW YCTaHOBKE, UMELLEN METannmM4eckyto
KOHCTPYKLMIO, HECYLLIYIO 3NEKTPUYECKMI TOK, MPUYEM YKa3aHHasi CUCTEMA COAEPKUT:

MOAYynb cbopa, pacKpbITbIN BbILLE, 3M1EKTPUHECKN COEAMHEHHBIN C METaNNTMYECKON
KOHCTPYKLUMEN Ha MEpPBOM Yy4acTKe W CO BTOPbIM YYaCTKOM, OTCTOSILUMM OT MEPBOro
yyacTka, npuyem nepBbii U BTOPOW y4acTKM BblOpaHbl Tak, 4ToObl MeXAay HUMW, NpuU
NCNONb30BaHUKN, MPUCYTCTBOBAaNa PasHOCTb MOTEHUManoB BCMNEACTBUE INEKTPUYECKOrO
TOKa, TEKYLLEro no KOHCTPYKLMU,

npu 3TOM MOAYNb cOOpa BbLINOMHEH C BO3MOXHOCTbIO cOopa 3aneKTpu4ecKomn
MOLLHOCTU OT 3MEKTPUYECKOrO TOKa M MOAauM 3NEKTPUYECKOM MOLLHOCTU YyKa3aHHOMY
BHYTPUCKBAXKMHHOMY YCTPOWCTBY.

Mpn 3TOM COrMacHoO APYroMy acrnekTy HacTosILero U3obpeTeHus npeanoxeHa
BHYTPUCKBAXKMHHAs  CUMCTEMA  MoJayn  MOLYHOCTM  Ansi  MNOAayYM  MOLLHOCTM
BHYTPUCKBAXKMHHOMY YCTPOWCTBY B CKB&XMHHOMW YCTaHOBKE, UMEILLEN METanNMYECKyto
KOHCTPYKUMIO, OOECneYEeHHYI0 KaTO4HOW 3awmTon, nNpu 3TOM YyKasaHHas cuctema
COLEPXKNT:

MOAynb cbopa, pacKpbITbIN BbILLE, SMEKTPUHECKN COEAMHEHHBIN C METANNTNYECKON
KOHCTPYKLUMEN Ha ABYX OTCTOSLMX ydacTkax, KOTopble BbiOpaHbl Tak, 4TOObI, MNpw
MCMONb30BaHUKN, MEXAY HUMW NPUCYTCTBOBana pas3HOCTb MNOTEHUWAanoB BCReAcTBME
TOKOB KaTOA4HOWN 3aLUUTbI, TEKYLLMX MO KOHCTPYKLUM;

npu 3TOM MOAYNb cOopa BbLINOMHEH C BO3MOXHOCTLIO cOopa aneKTpu4ecKomn
MOLLHOCTM OT TOKOB KaTOAHOW 3aluTbl W NOJAYN INEKTPUYECKOW MOLLHOCTM
BHYTPUCKBAXKMHHOMY YCTPOWCTBY.

Mpu 3TOM COrmacHo ApYyromy acrekTy HacTosilero M3obpeTeHus npeanoXeH
cnoco® nepegaynm AaHHbIX B CKB&KMHHOW YCTAHOBKE, WMEOLWEeNn MeTannmyeckyto
KOHCTPYKLMIO, OCHALLUEHHYIO CUCTEMOM KaTOAHOW 3alyuTbl, TAKOW, YTO UMEET MECTO
3NEKTPUYECKUA KOHTYP, CoAepKalui METanmnmMyYecKyld KOHCTPYKUMIO U 3aMblkaHue Ha
3eMII0, MO KOTOPOMY TEYET IMEKTPUYECKUA TOK, SIBMSIOWMNCA MPOAYKTOM CUCTEMBI
KaTO4HOWN 3aLUMThI, NPU 3TOM YKa3aHHbIA CNOCob COAEPXKUT 3Tanbl, HA KOTOPbIX:

OCYLLIECTBINSAOT MOZYNSAUMIO 3MEKTPUYECKOrO TOKa Ha MNEPBOM yyacTke Ans
KOAVPOBKM AaHHbIX; U

Ha BTOPOM Yy4acTke, OTCTOSILEM OT TMEPBOr0o yyactka, OCYLUECTBNSIOT
AETeKTMpoBaHMe adpekTa ykasaHHOM MOAYMALUN Ha 3MEKTPUYECKOM TOKE Ha MEPBOM
yyacTke ANS U3BMNEYEHUS YKa3aHHbIX AaHHbIX.

OaVH 13 y4yacTKOB MOXET ObITb YYacTKOM, HaxoASLMMCSi CHapyXu CcTBona
CKBa>KWHbI, HanpuMep, YKasaHHbIN y4acToK MOXET ObiTb NOBEPXHOCTLIO, @ APYron y4acTok

MOXKEeT HaxoaunTbCA BHYTPU CKBa*XUHbI.
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Jtan  OCyLeCTBNeHWs  MOAynauMm  TOKa  MOXET,  Cpean  npodero,
npeaycmarpusarb, a cpeactsa Moaynauum moryTt ObiTb, Cpean NpoYero, BbINOSMHEHbI C
BO3MOXHOCTbIO:

i) ynpaBneHus NCTOYHMKOM CUrHana CUCTeMbl HaNOXEHHOW KaTOAHOW 3aLuTbl ANS
HENoOCPeACTBEHHON MOAYNSLUMM  CUTHaroB KaTOAHOW  3aluTbl, NojaBaeMbiX Ha
MEeTannnYeckytd KOHCTPYKLUMIO, €CNU CUCTEMa KaTOAHOW 3aluTbl SIBMSIETCA CUCTEMOW
HanOXXeHHOW KaToAHOW 3aLUUTbI;

i) mMoaynauMn COEAVHEHMS MEeXAY NO MEHbLEn Mepe OAHMM aHOLOM U
METanNMM4YeCKON KOHCTPYKLUMERN, TO €CTb NO MEHbLUEN MEPEe OAUNH aHO4 MOXET, K MPpUMepY,
ObITb MOAKMIOYEH K COEAMHEHWUD WNN OTKMOYEH OT COEAUHEHWUSI C MeTannn4eckou
KOHCTPYKUMEN ANS MOAYNAUUN 3NEKTPUYECKMX CUTHAMNOB, UMM MOXET ObiTb M3MEHEH
UMNefaHC MeXAY YKka3aHHbIM aHO4OM U KOHCTPYKLMEN; Unu

iii) NK3MEHEHNS MMMNEaHCa 3MEKTPUHECKOrO KOHTYPA, K NMPUMEPY, 3TO MOXET ObiTb
AOCTUFHYTO C TMOMOLUBIO CPeACTB MNEPEMEHHOro MMNeAaHca, WNU  NOAKMOYEHUS
KOMMOHEHTOB K COE4UHEHUIO UMW OTKMOYEHNS OT COEAUHEHMNS C KOHTYPOM.

>KenaTtenbHo, 4Tobbl CNocobbl i) U i) ObinNn OCTYMNHBI TONBKO HA BEPXHEM Y4YacTKe,
B TO Bpemsi kKak cnocob iii) moxeT ObiTb A4OCTYNEH U BHYTPU CKBaXKWMHbI, 1 HA BEPXHEM
yyacTke.

CBA3b, UCNONb3YOLWAA ONUCAHHbIW BbILE NPUHLMI, MOXET UCNONb30BaTbCA ANA
O HOHanpaBneHHOW CBA3WN, HANPUMepP CBA3N NOBEPXHOCTU C BHYTPEHHUM NPOCTPAHCTBOM
CKB2XWHbI; OAHOHAaNpaBneHHOW CBA3W, HanpuMep CBSA3M BHYTPEHHEro npoCTpaHCTBa
CKB&>KWHbI C MOBEPXHOCTbLIO, U ABYHAMNPaBIEHHOW CBA3M.

YkasaHHble cnocobbl AenaroT BO3MOXHOWN CBA3b, SBIAIOLLYIOCA YacTbio rmOpugHom
CUCTEMbl CBSI3W — KOr4a HEKOTOpble 4acTW CUrHanbHOro kaHana obecneuymBaroTcs
MOAYNSUMEN CUTHaNoOB KaToAHOW 3aluTbl, @ HEKOTOpble — oBecnevmBaloTCa ApYyrumm
cnocobamun, Hanpumep 6ecnpoBogHbIMM cnocobamn, B TOM YACIE 3MEKTPOMArHUTHLIMU
cnocobamm 1 akyCTU4eCKMMmn cnocobamm.

B nobom u3 onucaHHbIX Bbile CrydaeB KaTtoAaHas 3awjuta, Npyu ee Hanmuuw,
MOXeT obecneunBaTbCs Kak NacCUBHON CUCTEMON KaTOLHOWN 3aluTbl, KOr4a KepTBEHHbIE
aHOAbl COEAMHSAIOTCA C METannMyeckon KOHCTPYKUMENW CKBaKUHHOW YCTAHOBKW, TaK W
CUCTEMOM HAanOXEHHOW KaTOAHOM 3alyuThbl, KOrga 3alWuTHbIA TOK MOoJaeTcs Ha
MEeTanNYeCKyo KOHCTPYKLMIO CKBaXKMHHOW YCTaHOBKM.

B npeacraeneHHbIx 3gecb cnocobax n cuctemax Lenbto SBNAeTCs UCnornb3oBaHne
UMEIOLLNXCA CUCTEM KaTOAHOW 3awutbl (UNU APYrUX WCTOYHWKOB TOKA, €CMU OHU
AOCTYMHbI), B 4YaCTHOCTW, WCMOMNb3OBAHME WMEIOLMXCA aHOAOB, MPU WX Hanuyuw,

Hanpumep, B NOABOAHbLIX YCTAaHOBKax, B OTCYTCTBME HEOOXOAMMOCTU UX MOAMMKALMUN.
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Tak, aHoabl, NpY X HanNM4YMM, oBbIYHO pacnonaratTCa CHapYXu, TO eCTb CBEPXY, CTBONa
CKBa>XKWHbI, B Boge. bonee Toro, aHogbl OObLIYHO pacnonaralTCs Ha HEKOTOPOM
pPacCTOSiHUM OT y4yacTka, Ha KOTOPOM Heobxogmmo obecneuntb nogavy MOLLHOCTU W/nnu
curHana.

Tak, nobas 13 OnNMCaHHbIX BbILLE CUCTEM MOXET BKMoYaTb B cebs OAMH mnu
HECKONbKO M3 CMNeAyoLmnX 3NEMEHTOB: MO MEHbLUEN Mepe OAMH UMEIOLMIACS aHoh; Mo
MEHbLLUEN Mepe OAWH aHOA, PacroNOXEHHbIA B BOAE, Hanpvmep, B TOnWeE BOAbl, B
KOTOPOW pacronoXeHa NoABOAHAs CKBAXKMHHAs YCTaAHOBKA; MO MEHbLUEN Mepe OAuH
aHOA, PacnoNOXEHHbIA HAa HEKOTOPOM PacCTOSIHMM OT yvacTka, Ha KOTOPOM HeOBX0AMMO
obecneuntb nogavy MOLYHOCTM W/WUNKW CcuUrHana, WCnonb3ys TOK, TeHEepUpyeMbIN
yKasaHHbIM aHOZ,0M.

Bonee Toro, nobas 13 ONMCaHHbIX BbIE CUCTEM MOXET ObiTb MpeaHasHayeHa
Anst obecneyeHnss BO3MOXHOCTU Mepejaynm MOLLHOCTM OT y4yacTka, Ha KOTOPOM Ha
KOHCTPYKLUMIO NOAAETCA TOK, Hanpumep, TOK katogHon 3awmtbl (K3), Ha yvactok cbopa
wvnu nogadn curHana. 3TO OTHOCUTCH KaK K TOKY, SABMSIOLEMYCS TOKOM MacCUBHOW
KaTo4HOMW 3alyuTbl, TOKY HanOXEHHOW KaTOAHOW 3alyuTbl, WX APYroMy nojaBacmMoMy
TOKY. TUNMYHBLIM SIBMSIETCS BAPWAHT, KOr4a UCTOYHWMK TOKa KaTOAHOW 3aLyUTbl U 4pYyroro
TOKa HaxXO4WTCS Ha HEKOTOPOM PacCTOSIHUM OT yyacTka cbopa u/unu nogaym curHana.

Bonee Toro, metannuyeckas KOHCTPYKUNS MOXET ObITb HENPEPLIBHOM B obnacTtu
Mo MEHbLLEN Mepe O4HOro aHoga wunm obnactmn moayns cbopa.

Koraa B onncaHuu BbiLE YNTOMUHAETCS ONTUMU3ALMS MOLENNPOBaHUS, HAaNpUMep,
B OTHOLLUEHUN PACCTOSIHUS, HA KOTOPOE OTCTOAT COEAUHEHUS, UCMOMb30BaHWSA U30NALMM,
BblOOpa TOMbKO paguanbHOro WnM akCuanbHOro pPacCTOSHMS, Ha KOTOPOE OTCTONAT
coeauHeHnsa, n Bblbopa 3agaHHOM Harpysku cbopa, TO B TakOW MOAENN MOXET
NCNONb30BaTbCH MO MEHbLUEN MEPe OAMH U3 CNEeAYIOLWNX NapameTPOB:

1. CkopoCTb 3aTyxaHusi HaBepxy CKBaXKWHbl, BbIBEAEHHAA U3 pasMeposB
o6cagHbIx TPYO 1 pasmepos TpyOuaTbiX 3aNEMEHTOB, BECA, U TUNA Matepuana (y4enbHOoro
COMPOTUBIEHNS), W YAENbHOrO COMPOTUBIEHUS MOKPbIBAKOWENW Tonwm (cpegbl,

OKpY>KatoLLEN CKBaXKMHY).

2. PacnonoxeHne BepxHero coeanHeHus.
3. PacnonoxeHne HuXHEero coegnHeHns.
4. Mnowaab nonepeyHoro cevyeHns WM TN matepuana (yAenbHoe

CONPOTUBIIEHNE) BEPXHErO Kabensd, NCrnonb3yemMoro Ha BXxoaax k cobuparento.
5. Yucno, pacrnonoxeHwe, martepuan (anekrponoteHuywan) u nnowagb

NOBEPXHOCTU aHOA0B YCTbA CKBaXKUHbI.
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6. [encreytoLiee ConNpoTUBEHNE CKBaXXWUHbI HA YPOBHE MOPCKOro AHa/yCTbe
CKB2XWHbI, TakkKe BblBEAEHHble M3 pa3mepoB obcagHbiXx TPy M pasmepoB TpybuaTbix
3NeMeHTOB, Beca, W Tuna wmatepumana (yAernbHOro COMNPOTUMBIIEHUSA) W  YAENbHOro
CONPOTMBIIEHNS MOKPbIBAIOLLEN TONWM (CPEAbl, OKPYXKAIOLLEN CKBaXKMHY), HO B 3TOT pa3
ANsi BCE KOHCTPYKLMU CKBAXKUHbI.

B kawaom cnyyae OnucaHHble Bbllle CUCTEMbI MOTYT COAEpXaTb MNEPBUYUHYIO
fartapeto ans nogadn MOLLHOCTM HE3aBUCUMO OT COOpaHHOM MOLLHOCTWU. [MepBUYHYIO
BaTtapeto MOXeT coaepxatb Moaynb cbopa. Tam, rae npeaycMoTpeHa nepBuyHas
BaTapesi, ee Ncnonb3oBaHNe MOXeT ObITb NPEANOYTUTENBHBIM, MOKa B HEW €CTb 3HEPrus.
Hanpumep, oHa MOXeT ncnonb3oBaTtbCa Ans obecnevyeHmns BO3MOXHOCTM UCMONb30BaHNA
f6onee BbICOKOW NPOU3BOAUTENBHOCTN HA NEPBOHAYanNbHOW CTagun, NPu 3TOM OHA MOXET
npekpawjatb paboTartb, Korga 4OCTynHa TONbKO cOBpaHHas MOLLHOCTb.

CornacHo gpyromy acnekTy HacTosiero nsobpeTeHns nNpeanoXeHa CKBaXKUHHAS
YyCTaHOBKa, CoAepaLlas MEeTanIMYeckyto KOHCTPYKLMIO, HECYLLYIO 3MEKTPUYECKUIA TOK, U
nobyo M3 OMUCaHHLIX BbILLE CUCTEM WM annapaTtos, Harnpumep, BHYTPUCKBAKUHHBIN
annapat unu cuctemy cbopa aneKkTpUYECcKon IHEPrK; annapar Unn cuctemy ynpasneHus
BHYTPUCKBEXXMHHbIM YCTPONUCTBOM; BHYTPUCKBEXXMHHbIA annapart unvM CUCTEMY CBSA3HOMO
NOBTOPUTENS, annapar WnNM CUCTEMY Mojadn MOLUHOCTW; unv mMoaynb cbopa;, wunu
BHYTPUCKB2XXMHHBIW  annapatr  unu  CUCTeMY  MOHWUTOPUHIa  CKBaXKWHbI, UMK
BHYTPUCKB2XXMHHbIW annapart Wunn cuctemy nepeaadn AaHHblX, packpbiTble Bbilwe. Takas
YyCTaHOBKA MOXET TaKkke cojepxaTtb CUCTEeMY KaTOAHOW 3awuTbl AnS  3aWwuThbl
MeTannmM4YeCckon KOHCTPYKLUN.

CneapyeT OTMETUTb, YTO B OOLLEM Crnyyae Kaxkable 13 OnuyMOHanbHbIX NPU3HaKOB,
cneaylowme 3a KaablM M3 acrnekToB W3o0peTeHus Bblle, SABMSITCA OA4MHAKOBO
NMPMMEHMMbIMU OMUUOHANbHbIMW NPU3Hakamn B OTHOLLEHWM noboro Apyroro acnekra
HacTosLero n3obpeteHns n Moryt ObiTb NPUBEAEHBI MOCME KaXAO0ro acnekra ¢ nodbiMu
HeOoOXOANUMbBbIMA  M3MEHEHMAMU  (POPMYNUPOBOK. He Bce M3 Takux OnuyMOHanbHbIX
MPW3HaKOB MPOMUCaHbl MOCMNEe KaXAOro acnekra WUCKMIUYUMTENbHO B LENAX COXpaHeHus
KPaTKOCTU N3NOXEHWS.

K npumepy, crneayeTt noHuMmarb, 4to nobas ns cuctem, cnocobos, annaparos u
YyCTaHOBOK, YNTOMMHaEMbIX BbiLLIE, MOXET UCNONb30BaTb MOAYNb cbopa, nmerowmn niobdyro
KOMBMHaLMIO NN YacTUYHYIO KOMOUHALMIO PacKpbITbIX BbILE MPU3HAKOB, U T.4.

CkBaknHa, ynoMmvHaemas B nobOM M3 ONUCaHHbIX Bhbile CnocoboB, cuctemax,

annapartax, Unm yCTaHOBKax, MOXET ObiTb NOABOAHON CKBAXKNUHOWN.

[lepeyeHb uryp
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NckniountenbHO B LENsaX MpUBEAEHUS NpUMepa HWKE OMnuUCaHbl HEKOTOopble
BapuaHTbl  OCYLLECTBMNEHUS  HacTodAwero  M300peTeHus  Co  CCbilkamMyu  Ha
CONPOBOAMUTESNbHbIE YEPTEXN.

Ha ®durype 1 cxemartmyecku npefcraBneHa CKBaXXMHHas yCTaHOBKa, BKIovaroLlas
B cebsa annapart MOHUTOPMHra CKBaXKMHbI, BKNIOYaOWMN B cebA BHYTPUCKBAKUHHYIO
CMCTEMY NOAA4N MOLLHOCTM;

Ha ®urype 2A cxemaTudecknm npeacrtaBneH Moaynb cbopa cucTembl nogayun
MOLLUHOCTW, MOKasaHHbiM Ha durype 1; npu 3Ttom Ha Purype 2B npeacrasneH
anbTepHaTUBHbIA BHYTPUCKBAXKUHHbIN BOK,;

Ha durype 2C npeacrasneHa npuHyMnuanbHas 3rekTpuveckas Cxema KOHTypa
npeobpasosatena noctosHHoro Toka (DC/DC-npeobpasosarens)), KOTOPbIA MOXET
ncnonb3oBaTtbcsa B Mogyne cbopa;

Ha durype 2D npepcraBneHa npuvHUUNUanbHas aneKkTpuyeckas cxema KOHTypa
npeobpasosatena noctosHHoro Toka (DC/DC-npeobpasoBarens), KOTOPbIA MOXET
ncnonb3oBartbcsa B Mogyne cbopa;

Ha durype 3 cxemaTtnyeckn npeacraBneHa CKBaXKMHHaa yCTaHOBKa, BKNoYaroLwas
B cebs  BHYTPUCKBaXKMHHbIA  annapar  nepegavn  AaHHbIX, copepxawymimn
BHYTPUCKB@XXMHHbIW CBSAI3HOW MOBTOPUTENb W BHYTPUCKBEDKMHHYIO CUCTEMY MOAauu
MOLLHOCTW ANS NOAA4YY MOLYHOCTU BHYTPUCKBAXKMHHOMY CBA3HOMY MOBTOPUTENIO;

Ha durype 4 cxemaTnyeckn npeacraBneHa CKBaXKMHHas YCTaHOBKa, BKoYaroLwas
B cebs annapart ynpaBneHusl KrnanaHoM, COAepKaljun BHYTPUCKBEXKMHHbIA KnamnaH ¢
AUCTAHUMOHHBIM YNpPaBneHnemM U CUCTEMY NOAAYN MOLLUHOCTM ANA MOAaYN MOLLYHOCTU
BHYTPUCKBAXXMHHOMY KnanaHy ¢ AUCTaHLMOHHbIM yNpaBneHnem;

Ha ®durype 5 cxemaTtmnyeckn npeacraBneHa CKBayKMHHasa yCTaHOBKa, BKIoYaroLlas
B cebs anbTepHaTMBHYKD CUCTEMY  MOHUTOPUHra  CKBaXKWHbI,  COAEPXKaLLyHo
BHYTPUCKB@XXMHHbIN JaTUMK WM BHYTPUCKBEDKUHHYIO CUCTEMY MOAAYM MOLLYHOCTM AnNS
noAayn MOLLHOCTW BHYTPUCKBAXKMHHOMY AaT4MKY;

Ha ®urype 6 cxematudeckn npeacTaBrieHa anbTepHaTUBHas CKBaXKMHHas
yCTaHOBKa;

Ha durype 7 ans KOHCTPYKUUKW, aHANOrM4yHO TOW, YTO nokasaHa Ha durype 1,
npeacTaBneH rpaduk onTUMansHON cobupaemMon MOLHOCTU B 3aBUCUMOCTU OT rNyOuHbI
HWXKHEro COeANHEHNS;

Ha durype 8 npeacraesneHa 6nok-cxema ontummsaynm cbopa aHepruu;

Ha ®urype 9 npeacraBneHa Onok-CXxema yYnpabBnNEHUS BHYTPUCKBEKMHHbLIM

Onokom; n
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Ha durype 10 cxemaTtuyeckn nsobpaykeHa CKBabKMHHAasA yCTaHOBKa, BKMO4YaroLlas

B cebsa nnatdopmy.

CBegeHud, noaTeepKaatoLLme BO3SMOXHOCTb OCYLLIECTBNEHNS U300peTeHus

Ha ®urype 1 npeacraBneHa CkBaXKWHHas yCTaHOBKa HEPTSHOW W/MNW rasoBoWn
CKBaXXWMHbI. [JOMMKHO ObiTb MOHATHO, YTO Takas HeddTAHAS U/ ra3oBasi CKBaXKMHA MOXET
OblTb MarepMKOBOW CKBaXKWUHOW WM MOABOAHON CKBaXKMHOW (TO €CTb CKBaXMHA MOXET
HaxoAUTbCS MOA HEKOTOPOMW TOMLWEN BOAbI), MPUN 3TOM YCTbE CKB@XMHbl HAxXOAUTCS MOA
BOAOW Ha AHE MOpS, PeKku, o3epa M T.4., UM Ha nnatdopme. 3a4acTyio CKBaKUHHbIE
YCTaHOBKM OCHaLLalTCsA CUCTEMOW KatogHou 3awmtbl (K3). B cnyyae matepukoBbIX
CKB2XXVMH OHa 4Yalye BCEro MMeET BUA CUCTEMbl KaTOAHOW 3aLUUThl C HANOXEHHbIM TOKOM,
npyv 3TOM 3aWMUTHLIN TOK MOJAETCA Ha METanNMYeCcKyld KOHCTPYKUUIO CKBaXMHbl. C
APYrov CTOPOHbI, ANA NOABOAHbIX CKBa&XKWH KaTogHasa 3awuta Yawe Bcero npeacraBnsaet
CUCTEMY MacCUBHOWN KaTOAHOW 3aluUThbl, B KOTOPOA MHOXECTBO aHOAOB U3 OTHOCUTENBHO
XUMWYECKN aKTUBHOIO Matepuana, Takoro Kak MarHueBbl Cnnas, COEAWHEHbl C
METaNMMYECKON KOHCTPYKUMEN, MPU 3TOM OHU MNOABEP)KEHbI BO3AEWCTBUIO BOAbI, B
KOTOPOW pacnonoX)eHa CKBaXXMHHasa yCcTaHoBKa.

CnepyeT OTMETUTb, YTO OMNUCAHHbIE 3AECb PELLEHUS TaKkKe peneBaHTHbl U AnNS
HarHeTaTenbHbIX CKBaXXWH — CKBaXXKMH, UCMOMb3yeMblX ANA BBOAA BOAblI B Nnact Ans
COAENCTBUSA HEPTE- W/UNK rasooThaun APYrMx CKBaXKMH Ha MeCTOpoOXaeHuu. [MoaTomy
«CKBa&KMHHAs YCTaHOBKa» B HAaCTOALWEM OMuMCaHuu MOXET ObITb HarHeTaTenbHOW
CKBa&XKUMHOW. Takas ckBakuHa OyAeT MMETb KOHCTPYKLMIO, MOXOXYK Ha KOHCTPYKLMIO
YCTaHOBOK, AeTanbHO OMMCaHHbIX B HACTOSALWEN 3asBke. AHaNOrM4YHO, NPeACTaBneHHble
3[4eCb peLleHMs MOryT WCNonb3oBaTbCA kak BO Bpemsi OypeHusi, Tak U BO BpeEMS
aKcnnyarayuu, 1 nocnegyowero nokugaHms obvekra. [oaTomy CkBaXXMHHas yCTaHOBKa
MOXET NpeacTaBnsATb COO0M YaCTUYHO NOMHYI0 YCTAHOBKY TOrAa, KOraa OCyLeCTBNSAETCS
BypeHue. B LUMPOKOM CMbICNe NPeACTaBnNEHHbIE 34ECh PELLUEHNS MOTYT MCMNONb30BaTbCS
B NOBON NEPUO >KN3HEHHOTO LMKITa CKB&XKMHHOM YCTaHOBKM.

Bonee TOro, B 70 BpemMsa Kak HacToswee onucaHve MNpPUBEAEHO B OTHOLUEHWUU
YyCT@HOBOK, B  KOTOPbIX MPUCYTCTBYET  KartogHas  3awmra, 4YTo  SABNSAETCS
NPeANOYTUTENBHLIM CryYyaeM, MHOrMe U3 NPeACTaBfIEHHbIX 34€Cb CUCTEM WU PELUEHUN
Take paboTaldT M B APYrUX CUTYyaUUsX, B KOTOPbIX 3NEKTPUYECKMA TOK TeuyeT no
METaNNMMYECKON KOHCTPYKLUMN N OT HErO MOXET ObITb OCyLLEeCTBNEH COOP MOLLHOCTI.

CkBaXMHHas ycTaHoBka, usobpaxeHHas Ha durype 1, cogepxuT yctbe 1
CKB2XXWMHbl N BHYTPUCKB2XXMHHYIO METanNNMYEeCKyl0 KOHCTPYKLUMIO 2, BEAYLLYIO BHU3, B

CTBOI CKB&XMHbI OT noBepxHocTu 1. CkBaXnHHasa ycTaHoBka ocHalleHa cuctemon 3A, 3B
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karogHon 3awmtbl. Kak ynomumHanocb Bbiwe, cuctema nnbo sensietca cucrtemonm 3A
KarogHOW 3awuTbl C HaNOXEHHbIM TOKOM, nnbO nacCUMBHOW KaTOAHOW 3aljuTowm,
cojepallen MHOXeCTBO aHofoB 3B, COeAMHEHHbIX C METannUMYeckon KOHCTPYKUMEN
CKBE&>KWHHOW YCT@HOBKW, TO €CTb C YCTbEM CKB@XXWHbl UMW APYTUMW METanIn4eckumm
KOMMOHEHTaMW, COEAUHEHHBIMU C HUM.

BHyTpUCKBaXUHHAs MeTannumyeckas KOHCTPYKUMS 2 COAEPXKUT MEPBYHO CEKLMIO
MeTannuyeckon Tpybbl 21, ABNAOLWENCS 3KCnnyaTauMoOHHOW KONMOHHOW, UAYLLEN BHU3, B
CTBON CKBaXKWHbI. Bokpyr Hee pacnonoxeHa nepsas obcagHas Tpyba 22. CHapyxu 3Toro
cnosa pacnonoxeHa BTopas obcagHas Tpyba 23, a 3atem TpeTba obcagHas Tpyba 24.
[omkHO ObITb MOHSATHO, YTO MEXAY KaXKAOW Cekumen meTtannuyeckon Tpybbl mmeetcs
COOTBETCTBYIOLLEEe 3arpybHOe npoCTpaHCTBO. Tak, nepBoe 3aTtpybHOE NpOCTPaHCTBO
MEXAY 3KChnyaTauuoHHOW KOMoHHOW 21 n nepson obcagHon Tpybon 22 OBbIYHO B
HedpbTerasoBoM WHAYCTPUM HasbiBalT 3aTpyOHbIM MNpocTpaHcTBOM A ©n 0603HavaroT
nosnynen A Ha deptexax. Mexay nepson obcagHon Tpybon 22 mn BTopon obcagHOW
Tpybon 23 umeetca BTopoe 3aTpybHOE NPOCTPaHCTBO, OOLIMHO HasbiBaEMOEe 3aTPyOHbIM
NpoCTpaHCTBOM B 1 Tak ke obo3Hauyaemoe Ha vepTexax, a mexay BTopon obcagHow
Tpybon 23 n TpeTtben obcagHon Tpybon 24 nmeetcsa TpeTbe 3aTtpybHOEe MpPOCTPaHCTBO,
0bblYHO HasbiBaemoe 3aTpybHbiM npocTpaHctBoM C M Tak Xe obo3Hadyaemoe Ha
yepTexax. CkBaXXvHbl 0ObIYHO MOTYT UMETb U cneayowlee, D, 3aTpybHOe NpoCTPaHCTBO,
a vuHorga u 6onbLuee Ynucno 3aTpybHbIX NPOCTPAHCTB.

B Apyrux cnyyasx MeTannumyeckas KOHCTPYKLUWS MOXET coaepxatb apyrue
YANWUHEHHbIE 3MEMEHTbI, B YAaCTHOCTW, OAUH UMW HECKOMbKO U3 CreAyoLwmnX 3NeMeHTOB:
o6caaHyto TpyOy, XBOCTOBUK, KOMOHHY, MOKYID KOMOHHY TUMNa «KONMTHOOMHM», HACOCHYIO
LUTaHry.

Annapat MOHUTOPWHra, NPeAYCMOTPEHHbIA B CKBXMHHOW YCTaHOBKE, COAEPXUT
Moaynb 4 cbopa 3NeKTpUYECKOM MOLUHOCTW, PAacrONOXEeHHbIA B AAHHOM BapuaHTe
ocyLlecTBneHus B 3atpybHom npoctpaHcTee A. Mogynb 4 cbopa anekTpudeckn cCoeamnHeH
nocpeacTsom kabenem 41 ¢ napon OTCTOALMX ydacTkoB 41a, 41b Ha akcnnyaTauMOHHON
KONOHHe 21. B anbTepHaTUBHOM BapuaHTe Moayib 4 c6opa MOXET ObiTb 3MEKTPUYECKU
COEAVHEH C OAHUM M3 Y4aCTKOB NOCPeCTBOM kabens, Nnpyn 3TOM MOXET ObITb COEAMHEH C
apyrmm yyactkom 6e3 kabens. C ogHum mM3 yyacTkoB mMoaynb 4 cbopa moxeT ObiTb
3MNEKTPUYECKN COEAMHEH NOCPEACTBOM MpPOBOASLIEro kopnyca mogyns cbopa (Mnu
oKpyxatowlero moayne cbopa). [1osTomy nNub OaUMH Takon kabenb MOXET HYXKAaTbCs B
BbIBOAE M3 YKa3aHHOro kopnyca.

Cnegyer oOTMETUTb, 4TO Mexay wmoaynem 4 cbopa ©n MeTanIM4yeckoun

KOHCTpyKUmen 21 Ha otcrosawmx ydactkax 41a, 41b umeer MecTo ranbBaHU4eckoe
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coeavHeHne. B yacTtHOCTU, ranbBaHM4eckoe CoOegMHEHNE UMEET MECTO C MeTarnIM4YecKkoun
KOHCTpyKUuuen 21, BMECTO, Hanpumep, WHAYKTUBHOMO COEAWHEHMs. 3TO ynpoLwjaeT
KOHCTPYKUMIO 1 un3baBnsgeT OT WHXEHEPHbIX ChnoxHocten. B paHHOM crniyyae
ranbBaHNW4YeCKOe COEeAUHEHME WUMEEeT MeCTO Ha BCEeM Yy4yacTke OT MeTannyeckou
KOHCTPYKLMK K BXOZaM KOHTYpa, BXOASLLEro B coctas moaynsa cbopa ana céopa sHeprum.

Bonee Toro, cnegyet OTMETUTb, YTO Ha YKa3aHHYO METaNNYECKYO KOHCTPYKLUIO
CKB@XXMHbI YCTAHOBKA TaKOW CUCTEMbI, B LIEMIOM, HE OKa3bIBAET HUKaKOro BNUsHMA. Hn Ha
OAHY U3 cekunin metannuyeckon Tpyobl He Bbinu go6aBneHbl U30NMPYoLLME BCTaBKN ANS
obecneveHnsa 3aPPEKTUBHOCTU CUCTEMbI, U HOPManNbHOE MNPOTEKAHWE TOKa KaTOA4HOW
3aWnTbl B KOHCTPYKUMM He ObINO0 U3MEHEHO — 3a WCKNIOYEHMEM, €ECTECTBEHHO,
npovcxogawiero npouecca cbopa. K npumepy, mexay OTCTOAWMMWU ydacTkamy CeKLums
METanMMYECKON KOHCTPYKLUK, C KOTOPOK 06pasoBaHbl COEAMHEHUS, ABNSIETCA CMMOLLUHON,
B Oonee WMPOKOM CMbICe — BCE CEeKUMM METanUYeCKOM KOHCTPYKLUUKM SABMSIOTCA
CNNOWHbIMM BO BCeX obnactax. OTO HECyLWEeCTBEHHO AnA paboTbl, HO 3TO BO3MOXHO U
ABNASTCH NpeBanupyoLlen cuTyaymen B CKBaXKMHHOW YCTAHOBKE — TO €CTb CTaHAapTHas
MeTannuyeckas KOHCTPYKLUUSA YCTAHOBKM HE MeEHSeTCs. AHanornyHbim obpasom B
MEeTannnM4YeCckon KOHCTPYKLUN TOK MOXET Teub, U TEYET, B OA4HOM U TOM e HanpasreHun
B obnactm coegvHeHMn n Mexay coeauHeHnamn. Onsate Xe, 3TO0  sABNsSieTCs
npeBanMpyloLLeEN CUTyaLMEN B CKBAXKMHHOW YCTaHOBKE — BHECEHME Mogudukaumn B
CKB2XXMHHYIO yCTaHOBKY wu3beraetcd. TOK MOXET npoTekatb Ha OAHOW CeKuyuu
METanMM4YeCcKon KOHCTPYKLUK, C KOTOPOK 0OpasoBaHbl COEANUHEHNS, UNU NEPECKaKNBaTL C
OLHOM CEKUMM Ha APYrYIO, UNK TeYb NapannenbHo B HECKOMbKMX CEKLUSX — rNaBHOE, YTO
ANA  PYHKUMOHMPOBAHMS  CUCTEMbl He  TpebyeTrca  co3jaHne  UCKYCCTBEHHOW
KOHUrypaumm meTannmyeckon KOHCTPYKLUMM B CKBaXKMHE, yKasaHHas meTannuyeckas
KOHCTPyKUuA obecneunmBaeT HENPEPbLIBHYIO TPAEKTOPUIO NPOTEKAHNS TOKa, U NpoTeKaHue
TOKa MO METaNMYECKON KOHCTPYKUUM MNPOUCXOAMT B TOM K& CamMOM MpPOAONbHOM
HanpasneHuu.

Cnegyer OTMETUTb, 4YTO JOCTYNn K 3aTpybHOMY npoOCTpaHCTBY A 3a4acTyro
obecneunBaeTcs MNOCPEeACTBOM kabens, npoxoaswiero 4epes yctbe 1 CKBaKUHbI.
HecmoTpa Ha 3TO, MCNonb3oBaHME MPEeACTaBMNEHHbIX 34eCb KOHUrypaymm siBnsetca
BbIUMPbIWHBIM, TaK Kak OHW MWHUMMU3WPYIOT YUCMO MEHETPaTOPOB B YCTbE CKBAXKMHbI,
CHWXXasa PUCK 1 MCNonb3ya W/nunu ocsoboxaasa neHeTparTop ANs APYrux Lenen.

Annapat MOHUTOPWHIa TakXe COAEPXWUT BHYTPUCKBAKUHHBIA  Jatymk 5,
pacrnonoXeHHbIN rnybxe B CKBaXKMHE, YemM moaynb 4 cbopa, N COEAUHEHHBIA C HUM
nocpeactsom kabenss 42. B paHHOM BapuaHTe OCYLECTBIEHUSI BHYTPUCKBAXKMHHbBIN

Jatumk 5 pacnonoxeH HenocpeacTBeHHO Hag nakepom [1P. O6bivHO kabenn 41,
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coeguHsoWmMe moaynb 4 cbopa ¢ akcnnyataymoHHbiM 6nokom 21, npeacrasnsaoT cobon
NMOMELLEHHbIE B KONMOHHY NPOBOAHMKN (aHrn. tubing encased conductor — TEC), o6bl4HO
Ncnomnb3yemble B HEPTErasoBom NPOMbILLNEHHOCTU, NPWU 3TOM Kabenb 42, CoeaNHAIOLWNNA
mMoaynb 4 cbopa C BHYTPUCKBAXKWHHLIM AaTyuMkoM 5, Takke npeacraBnsetr cobou
MOMELLEHHbIM B KOMOHHY npoBogHMK. OO6bIMHO Mnowajb NOMNEepeYHOro CeyvYeHus
NpoBOAHMKa NO AnnHe kabens 41, coeguHaowero moaynb 4 cbopa ¢ akcnnyaTaynoHHON
KONoHHon 21, 6yaeT 6onbLue NnoLwaan NoNepeyHoro ceyeHns kabena 42, coeanHALWEro
MOAYIb 4 c6opa C BHYTPUCKBAXKUHHBIM AATUYNKOM 5.

Ecnn B CKBaXXMHHOW YCTaHOBKE MNPeAyCMOTPEHa kaTogHas 3awmra, noteHyman
MEeTanMYeCKkon KOHCTPYKLMN CKBa&XKMHbI BbIOMPaKOT JOCTAaTOYHO OTPULATENbHBIM B TOYKE
BBOAA, K NpUMepy, B YCTbe 1 CKBaXKUHbI, YTOObI NOAaBUTL KOPPO3UIO B YCTbE CKBEKMHbI U
APYTMX TOYKax BAOSMb BHYTPUCKBAKWHHOW METaNfMYEeCKON KOHCTPYKUMM 2 No Mepe ee
cnycka B ckBakvHy. OfHako BeNMYMHa 3TOro oTpyLaTenbHOro noTeHymMana yMeHbLIaeTCs
Nno Mepe NpoABMXKEHUA BrNyOb CKBaXKWHbI U3-3a NOTEPb B cucTteme. [1oaTomy noTeHyuwan
METanNMMYECKON KOHCTPYKUUKM 2 BONN3M yCTbs CkBaxMHbI OyaeTt Gonee oTpuuaTenbHbIM,
yem Ha Bonee rnyboKMX ydacTkax B CkBadkuHe. [103TOMy, Korga TOKU KaTO4HOW 3aLyuThbl
TEKYT MO CKBaKMHHOW YCTaHOBKE, MeXay ydacTkom 41a, rae nepsbi 13 kabenen 41 ot
Moayns cbopa coeguHsETCs C 3KCnyaTaumoHHOM KONMOHHOM 21, n yyactkom 41b, rae
apyron ns kabenen 41 ot mogynsa 4 cbopa coeguHSIETCA C 3KCNNyaTauyMoOHHON KONTOHHOW
21, 6yaeT npucyTcTBOBaThL PasHOCTb noTeHuuwanos. Moatomy B moayne 4 cbopa Oyget
MPUCYTCTBOBATb PAa3HOCTb MOTEHUMANoB, U OH CMOXET W3BMNeYb 3HEPruio OT TOKOB
KaToAHOWN 3aLyMTbl.

CnepyeTr OTMETUTb, 4TO, HECMOTPS Ha TO, YTO WU3BMNEYEeHWe 3Heprum Oyaer
NCNONb30BaTb MOLLYHOCTb OT CMUCTEMbl KaTOAHOW 3aluTbl, BIUSHME Ha 3PEKTUBHOCTb
CUCTEMbl KaToOAHOW 3aluTbl UMW YCKOPEHME KOPPO3UN aHoAoB OyAeT HUYTOXHbIM.
O6bI4YHO TOKM KaToaHOW 3awmThl ByayT nopsaka 10 A, B TO Bpems kak NpeacTaBneHHble
3pecb cuctembl Oyayt usBnekatb, K npumepy, 10-100 mMA. TO eCTb KONMMYECTBO
M3BNEYEHHOro TOKa nonagaeT B AOMNYCTUMbIA AuanasoH, OOblYHO 3aknajblBaeMbi B
KOHCTPYKUMIO CUCTEM KaToAHOW 3awuTbl. [Mpy HEOBXOAMMOCTM MOXET obecneumBaTbCs
MOBbILLEHHbIA YPOBEHb HAMNOXEHHOrO TOKa UMW YMCMO NMPEeAYCMOTPEHHbIX aHO40B MOXET
npeBbIWaTh UX HOPMarnbHOE YMCNO. JTO NPUBEAET K YBEMMYEHUIO TOKA KaTOAHOWN 3almThbI
N NO3TOMY yny4wmT coop.

OnekTpuyeckas  MOLWHOCTb  MOXeT ObiTb cobpaHa C  cuctembl Ha
BHYTPUCKB2XXMHHOM YyyacTke moayns 4 cbopa, u ata cobpaHHad MOLUHOCTb MOXET

MCNonb30oBaTbCA ANS APYrMX Lenen.
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B BapuaHTe ocyuwectBneHusi, nokasaHHom Ha durype 1, ata cobpaHHas
MOLLHOCTb WCMOMb3yeTCA AN MOAaYN MOLLUHOCTM BHYTPUCKBKMHHOMY AaTuMKy 5 U
AenaeT BO3MOXHbIM M3BNEYEHUE M3 HEero nokasaHun u nepegadvy 3TUX MokasaHuh Ha
NnoBepxHOCTb [1.

B HacToswem BapraHTe OCyLeCTBNEHMSA A4S OCYLLECTBNEHUS CBA3N C MoAyneMm 4
cbopa 1 BHYTPUCKBAKMHHBIM 4aTYMKOM MCMOMNb3yeTcs BepxXHUN 6ok 6 cBssn. B gaHHOM
crny4yae BepxHUN 6ok 6 CBA3N NPeayCMOTPEH Ha NOBEPXHOCTU 1 — B 4aHHOM cryyae Ha
MOBEPXHOCTUN 3eMIW.

HOmKHO BbITb MOHSATHO, YTO KOHUrypauum, kak Te, YTO NpeACTaBrneHbl 34eCh,
MOFYT WCMNONb30BaTbCA BMECTO TPAAULUMOHHOIO CTaLUOHAPHOIO BHYTPUCKBAXKUHHOMO
aaruuka (anrn. permanent downhole gauge — PDG) ¢ TeM nNpenmywleCTBOM, YTO OHMU
nomorarT wusbexarb UCNONb3OBaHWE NEHeTpaTopa, MNPOXOAALIEro u4epes YyCTbe
CKB@XWHbI, Aernas npyv 3TOM BO3MOXHbIM, BO MHOMMX Cry4asx, NOCTOAHHbIA MOHUTOPUHT
CKB2XXMHbI. MOHUTOPUHI MOXET OblTb MOHWUTOPUHIOM NNAacTOBOro AaBfeHus, B crnyvae
Takon HeoBXoAMMOCTU, WM aHanornyHbiM 0OOpasoOM — MOHUTOPUMHIOM JLaBMNEHUS B
3aKpbITOM 3aTpyObHOM NpPOCTPaHCTBE, Hanpumep, ANA AETEKTUPOBaHWUA YTEYKU Wnu
npobnembl, N1 NONOMKN B cUCTEME. B aTOM cniyyae ceHcop 1 mogynb cbopa MoryT ObIThb
pacnonoXeHbl B 3aKpbITOM 3aTpyOHOM NPOCTpPaHCTBE.

Bce un3 nepeyncrnieHHbIX BapuaHTOB BO3MOXHbI, K MpUMepy, B MOABOAHOW
CKBa)>KMHHOW YyCTaHOBKe, TaMm, rae obblyHO OyaeT UMETbCSA roTOBbIA UCTOYMHUK TOKa ANS
cbopa — T.e. TOK KaToOAHOW 3almTbl, OObIYHO FrEHEPUPYEMbIA XKEPTBEHHBIMW aHO4aMM,
HaxoAALWMMNCA B BOAE, B KOTOPOW pacrnonoxeHa MoABOAHas YCTaHOBKA, W rae apyrue
BapuaHTbl Noga4m MOLHOCTW N CUrHana sSBNSATCS CHOXHO OCYLLECTBUMbIMM.

B ckBaxkmHe C NOABOAHBIM YCTbEM CKBa&KMHbI OObIYHO HEBO3MOXHO (MPaKTUYECKM
WUNN C TOYKN 3PEHUSA SKOHOMUYECKON 3PPEKTUBHOCTM) 0BECneUnNTb rMAPaBNNYECKYIO NN
SMNEKTPUYECKYID CBA3b C HapyXHbIM 3aTpybHbiM npoctpaHcteom (B, C, n 1.4.). B
YaCcTHOCTW, KOraa 3TW 3aTpyOHble NPOCTPaHCTBa rEePMETUYHO 3ajenaHbl B OCHOBaHWUM,
UMEET CMbICN OCYLLECTBNEHNE MOHUTOPUHIa U, ONUMOHanNbHO, PErynnMpoBaHne AaBneHuns
B Takux 3aTtpybHbIX NPOCTPAHCTBAX, K NPUMEPY, AN CHUXKEHUSA PUCKA BbICOKUX AaBrEHUN,
NPMBOASALMX K PaspyLLUEHUO KOHCTpyKuumn obcagHon Tpybbl. B 4acTHOCTW, ABWXKEHME
noToka nnun GypeHne CKBaXKUHblI MOXET NOBbICUTL TEMNEepaTypy repMETUYHO 3a4ENAHHOMO
Hapy>XHOro 3aTtpybHOro npocTpaHCTBa, W MO3TOMY TMOBbLICUTE B HEM JaBreHue.
BO3MOXHOCTb OCyLLECTBNEHUS MOHUTOPMHIra B TakoMm Crnyyae, W OnuUOHarnbHO
PErynupoBaHna 4aBreHnsa B TakOM crnyvae (Hanpumep, C NOMOLLbIO APEHaXKHOro knanaHa
Mexay 3artpybHbiMM MPOCTPaHCTBaAMKM, Kak Te, YTO OnuUCaHbl BbIWE) HABMSETCA

npeanoyYTUTENbHbIM. B yacTtHoCTH, ocyulecTeneHne MOHUTOPUHIa AaBlieHUA B 3aKPbITOM
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3aTpybHOM MPOCTPaHCTBE MOXET MO3BONUTb OCYLLECTBNATL J00bI4y npu 6onee BbICOKMX
CKOPOCTSIX, YEM T€, KOTOPbIE MOXHO AOCTMYb, €CMNN UCNONb3YETCH NULLL MOAENMPOBaHWE
OXWAAEMOro MOBbILLEHUA AaBMNEHUs, Tak Kak UCNONb3OBaHWE MOAENMPYEMOro AaBneHus
Oypetr TpeboBaTb nNpuHATUE OOonblUMX AOMNYCKOB ©e30nMacHOCTW, W  NOTEeHUuanbHO
NPUBOAUTL K COOTBETCTBYIOLLEMY CHUDKEHUIO CKOPOCTU J00bIMM. [OMKHO ObITb MOHATHO,
YTO MpPEACTaBrEHHblE 34EeCb PELUEHUS MOryT MNOMOYb B  OCYLLUECTBNEHUN TaKoro
MOHUTOPUWHIa Wunn perynmpoBaHus.

[pyron KOHKPETHbIN BapuaHT OCYLLECTBNEHNS NPeACTaBNEHHOro 34eCb PeLLUEHUS
Oypet Bkntovatb B cebsa CEHCOPHbIN MOAYINb, PACMONOXEHHLIA TaMm e, rae obbl4HO
pacnonoXeH oObIYHbIA, TPALAULMOHHBIA CTALWUOHAPHBLIA BHYTPUCKBAXKUHHBIA AaTUYMK, MPU
3TOM OH NpPeayCMOTPEH ANs TOW Xe Uenn, 4YTO U TPaguUMOHHBLIA CTauWUOHaPHbIN
BHYTPUCKBXXNHHbIN JaTUUK.

Taknm 06pasom, CEHCOPHbIA MOAYMb MOXeT ObiTb pasmMelleH B 3aTpyOHOM
npocTpaHcTBe A U NpeAHasHayeH And OCYLECTBIIEHUA MOHWUTOPWUHra nnacToBoro
AaBMNEHUA MOCPEeACTBOM M3MEPEHUS AaBNEHWs B KOMOHHE 4epe3 nopT nepejayu
AaBMNEHUNA, NPOXOAALLUA CKBO3b KOMOHHY, Aenas TEM CaMbiM BO3MOXHbIM OnpejeneHune
NnNacToBoOro AaBNEHUss Ha OCHOBE MONYYEHHOro MOCPEACTBOM U3MEPEHUS AaBIEHUSA C
yYeTOM CTaTM4eCcKoro AaBneHus U BnNusHWUS notoka. Kak n B cnyyae c TpaguUUOHHO
NCNONb3yeMbIMU CTaLMOHAPHbIMU BHYTPUCKBaXXUHHbIMKU AaTtynkamu (PDG), nnacrtosoe
JaBneHue yvawe OonpeaensaiT Takum CrnocoboM, 4YemM U3MEpPSAT Hanpsmyl -—
pasMeLLeHne cCeHcopa HEenocpeacTBEHHO B Mnacte, B LENOM, ABMSETCA MPakTU4ecKu
HEOCYLLECTBUMbIM (NPW 3TOM JOMKHO ObITb MOHATHO, YTO «OCYLLIECTBNEHNE MOHUTOPUHIa
NNacToBOro AasBneHnsa» 3ameLlaeT UCNoNb3OBaHNE TakNX N3SMEPEHUN).

Moaynb cbopa moxeT ObiTb TaKke MNPeayCMOTPEH Ha Yy4acTKe CEHCOPHOro
MoAayns.

[Ona 13BneYeHns [aHHbIX U3 BHYTPUCKBEKMHHOrO Aartdvka 5 B HanpaBneHun
MOBEPXHOCTU MOTYT UCMONb30BATLCA PasfNYHbIE CNOCODbI.

B Hactoswem BapuaHTe ocywecTBrneHua moaynb 4 cbopa BbINOMHEH C
BO3MOXHOCTbIO MpMEMa CcurHana oOT BHYTPUCKBEXXMHHOMO Jatyuka, YKasbiBaoLLEro
3Ha4YeHMe Uu3MEepsaemMoro napameTpa, Hanpumep, AaBneHus Wunu Temnepartypbl, U
nepeaayn 3TUX AaHHbIX B HanpaBneHWM MOBEPXHOCTWM MOAYNALMEN Harpy3ku, KOTOPYHO
MOAYIb 4 cbopa OCYLLECTBRSET MEXAY OTCTOSAWMUMM coeauHeHnamm 41a n 41b. B oteet
YKa3aHHOE W3MEHEHWE Harpys3kM M3MEHUT KOMMYEeCTBO TOKa, 3abvpaemoro OT TOKOB
KaTroAHOW 3aluTbl, NOAABAEMbIX K cCMCTEME. OTO, B CBOK oyepedb, ASTEeKTMPYETCS Ha
MOBEPXHOCTU UMM Ha APYroM MNOAXOAALLEeM y4acTke 3a CYET U3MEHEeHMs noTeHuuana

MeTannM4Yeckon KOHCTPYKLMM Ha MOBEPXHOCTM UMK Ha 4 PYroM NOAXOASLLEM yyacTke. 3TO
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MOXET ObITb AETEKTUPOBAHO, Hanpumep MOCPEeACTBOM AETEKTUPOBAHUS W3MEHEHUS
noTeHymana B ycTbe 1 CKBaXKMHbI UMW NOCPEACTBOM AETEKTUPOBAHUA HANPSXKEHUS, UK
HabnogaemMoro Toka B UCTOYHUKE MUTaHUA, UCNOMNb3yeMOoro B cucteme 3A HanoXXeHHOW
kaTtogHoOM 3awuTtbl. B HacToswem BapuaHTe ocCylecTBNeHus 3pdekT OoT MOAynsuun
AETEKTUPYIOT BEPXHUM BrOKOM 6 CBSA3M, OCYLLECTBMSAS MOHWUTOPUHI MOTeHuuana ycTbs
CKBaXXMHbl OTHOCUTENbHO OMOPHOrO YPOBHS 3€MIN, ANS U3BNEYEHNS AaHHbBIX U3MEPEHUS
AaBNEeHUNA Wnnn Temneparypbl.

MpeanoYTuTEnbHO, YTOObI PACCTOSIHUE MEXaY OTCTOALUMM coeguHeHnsamn 41a,
41b coctaBnsano no meHbwen mepe 100 m, nnn OGonee BEPOATHO HaxoAUNOCh B
ananasoHe 300-500 m. OnTumaneHOe paccTosiHMe ANA OTCTOAWMX coeauHeHun 41a, 41b
MOXET OblTb OMpeAeneHo MOAENUPOBaHMEM KOHKPETHOW ycTaHoBku. [lo  mepe
YBEIMUYEHNS PAaCCTOSHUA MEXAY 3TUMM COEAMHEHMAMMU €CTb TEHAEHUUS YBENUYEeHUs
PasHOCTM MOTEHUMANoB MEXAY YKa3aHHbIMN COEANHEHUAMU (XOTA CKOPOCTb YBENMUYEHUS
PasHOCTM MOTEHUMWAnoB CHWXKaeTCd Mo Mepe yBenudeHus rmybuHbl  HWXKHEro
coeanHeHns)). C Apyron CTOPOHbI, MO Mepe YBENUYEHUs paccTosHua obwjas AnvHa, a
nosTomy u conpotmerneHne kabenen 41, ysenunumsaeTcs. [loatomy B OONbLUMHCTBE
cuctem ByaeT UMeTb MECTO HEKOTOPOE ONTUManbHOE PacCTOsHUE.

Ha durype 2A 6onee getanbHO nokasaH Mogynb 4 cbopa annaparta, nokasaHHOro
Ha durype 1. B atom BapuaHTe ocywecTeBneHma moaynb 4 cbopa umeeT napy
TepmuHanos 43a, 43b, C KOTOPbIMU COEAUHAIOTCA COOTBETCTBYOWME kabenun 41. Mexay
METanMMYeCKON KOHCTPYKUMEN N TepMmuHanamm 43a, 43b nveetr mecto ranbBaHN4eckoe
coeanHeHne. Mexay atnmm TepmmHanamm 43a, 43b ana cbopa anekTpuyYecKon 3Heprum
Tam, rae nPUCYTCTBYET pPasHOCTb NOTeHUManoB wmexay TepmuHanamn 43a, 43b,
NoACOEANHSETCA HU3KOBOMbTHbIM npeobpasoBartene noctosHHoro Toka (DC/DC-
npeobpasoBarens). Npeobpasosatenb 44 NOCTOSHHOrO TOKa COEAVHEH CO CpeacTBaMu
45 HakonneHus 3apsga, Bknovarowmumm B cebs No MEHbLUEN Mepe OAMH KOHAEHCATop C
HU3KOM YTEYKOW, OH TaKXKe COeAMHEH C U ynpaBnsaeTcs UeHTpanbHbiv 6nokom 46,
ynpasnaembiM Mukponpoueccopom. Cpeacrsa 45 HakonneHus 3apsiga M UeHTpanbHbIv
Onok 46 TakKe COeAWHEHbl 4Yepe3 COOTBETCTBYHOLWMA TepmuHan 43c ¢ kabenem 42,
BeAYLUMM K BHYTPUCKBaXKMHHOMY JdaTyumky 5. B kauecTtBe anbTepHaTuBbl cpeactea 45
HakonneHns 3apsga MoryT ObiTb ynyweHbl — TO €CTb MO HeobXOAUMOCTM MOXET
cobupartbcsa LOCTAaTOYHO MOLLHOCTU, AEMNAtOLEN BO3MOXHON NOCTOAHHYIO paboTy.

Bo Bpemsi paboTbl UeHTpanbHbin 6ok 46 ynpasnsaet paboTton npeobpasosarens
44 NOCTOSIHHOrO TOKa ANS ONTUMMU3ALUN Harpy3kn, KOTOPYIO OH JaeT TOKY, Noriy4yaemomy
moaynem 4 cbopa OT TOKOB KaTOAHOW 3aLUThbl, C LENblo MakCUuMmM3aunmn 3Heprum, KoTopas

MOXeT ObITb cobpaHa M MCnonb3oBaHa, UMW HakonneHa B cpeacTBax 45 HakonneHus
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3apaga. Cnegyetr OTMETUTb, YTO UeHTpanbHbli OMnok MOXeT OblTb BbINOMHEH C
BO3MOXHOCTbIO BbIOOPOYHOrO MPSIMOro  UCNOMb30OBaAHUA WU OTNpaBkn CoBpaHHOW
3Heprun, korga aTo TpebyeTcHA, WU HaKOMMEHUA 3HEPrun U U3BMNEYEHUS HAKOMMEHHOW
3Heprum, koraa 310 TpedyeTcs.

CnepyeTr OTMETUTb, YTO B anbTEPHATUBHOM BapuaHTe LeHTpanbHbii 6nok 46,
yNpaBnseMbIi  MUKPOMPOLIECCOPOM,  MOXeT  OblTb  3aMeHeH  anbTepHaTUBHOW
3NEKTPOHUNKOW, BKMoYatowen B cedsa, K Npumepy, aHanoroBbil KOHTYp obpaTHOW CBA3W,
UNU T.H. MalUMHY cocTosiHMA (aHrn. state machine), nnu gaxe OUKCUPOBAHHYIO Harpy3sKky
cbopa, OCHOBaHHYIO Ha MOAENUPOBaHUN, BbINONMHEHHOM AN KOHKPETHOW YCTAHOBKMN.

Mpn NCNONb30BaHMM HAKOMITEHHOW 3HEPINN MOLLHOCTL OT CPeACcTB 45 HakonneHus
3apsiga nogaetca vyepes kabenb 42 BHYTPUCKBAXKMHHOMY AaTyMKY 5, n yepes kabenb 42
LUeHTpanbHbli Onok 46 nonyyaeT nokasaHus OT BHYTPUCKBAXKWHHOIO Aardmka 5.
LleHTpanbHbi 6nok 46 Tarke ynpasnsier paboton npeobpasosatens 44 NOCTOSIHHOMO
TOKa ANA MOAYNALMW Harpy3ku, BBOAUMON MeXAy TepMuHanammn 43a un 43b gns oTnpaBku
curHanoB obpaTHO K MOBEPXHOCTU, HECYLLMX MOKA3aHWSA OT BHYTPUCKBEXKMHHOIO Aart4ymka
5, Kak onMcaHo BbILLE.

Cnegyer OTMETUTb, 4TO B  OMWCAHHOM  BapuaHTe  OCYLLECTBIEHUS
npeobpasoBartenb 44 NOCTOAHHOrO TOKA U LEHTpanbHbin Ornok 46 BMECTE BbINOMHSAIOT
pOnb CPEACTB MEPEMEHHOro MMMNeaaHca 3a CYeT ynpasreHusa LeHTpanbHbiM 6riokom 46
paboTon npeobpasosarens 44 NOCTOSHHOrO TOKa A4Sl BBOAA MEPEMEHHOrO MMMNegaHca
Mexay TepmuHanamm 43a n 43b.

Cnegyetr OTMETUTb, 4YTO BMECTO pPacCrofOXEHUS CEHCopa B OTAEIMbHOM
BHYTPUCKBAXXMHHOM JaTumke 5, NoaXoasaLWMNn CEHCOP MOXET ObiTb NPELYCMOTPEH Ha TOM
Xe yyacTke, 4To n moaynb 4 cbopa.

B wuyactHoCcTW, MOXeT ObiTb nNpeayCMOTPEH BHYTPUCKBAXKUHHbLIM Onok 4a,
nokasaHHbIn Ha durype 2B, coaepxawmi kak mogynb 4 cbopa, Tak U No MEeHbLUEeN Mepe
OAHO BHYTPUCKBAXWHHOE YCTPOWCTBO, KOTOPOMY HeobxoauMmMO nojaTb MOLHOCTb. B
TaKkoOM Crnyyae BHYTPUCKBaXKMHHBLIA BMOK 4a coaepXnt u ceHcop 47 pasneHus, n 6nok 48
CBA3N.

B Takom cnyvyae BTOpUYHLIN kabenb 42, BeAyLMn OT BHYTPUCKBAXKMHHOIO Onoka
4a, wmoxeT otcytctBoBatb. C APYrol CTOPOHbI, B HEKOTOPbIX APYrUX Cnyvasx
BHYTPUCKB2XXMHHBbIN OOk 4a MOXET MO-NPEeXHEMY MWCMonb3oBaTbCA ANS nojauyu
MOLLIHOCTW BHELUHEMY YCTPOWCTBY, AaXe NPU Hanum4nm cBoero co6CTBEHHOro ceHcopa 47
n/unn 6noka 48 cBs3M, 1 NO3TOMY BTOPUYHBLIA kabenb 42 MOXET NPUCYTCTBOBATD.

B anbTepHaTuBHbIX BapuvaHTax BMECTO OCYLLECTBMEHUA CBS3W B HanpasneHUn

NMOBEPXHOCTWU,  WCMOMb3ysi  CNocob®  MOAYNSUMM  HarpyskW, pPackpbITbii  Bbllle,
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BHYTPUCKBaXUHHbIN 60K 42 MOXET UCMONb30BaTh CBOM COBCTBEHHBIN B6nok 48 cBA3K AN
obpaTHOM CBA3M B HanpaBfEHUM MOBEPXHOCTU. Takasd cBaA3b MOXeT ObiTb B BUAE
CUrHanoB 3MeKTPOMarHUTHOM CBA3W, KOTOpble MOryT nojaeatbCsd o0bOpaTtHoO K
BHYTPUCKBaXXMHHOW METanNNM4Yeckon KOHCTpyKUmn 21 nocpenctsom kabenen 41. B gpyrux
cnydasx 6nok 48 cBs3M, NPeayCMOTPEHHbIN BO BHYTPUCKBaXXMHHOM Onoke 4a, MOXeT
ObITb GNIOKOM aKyCTU4ECKOW CBSA3WN ANSA NOAAYN aKyCTUYECKUX CUrHanoB MEeTannm4yeckoun
KOHCTPYKUMK 21 ansa obpaTHOW nepegayn B HanpasneHun noBepxHOCTU. B Takom crniyyae
BEPXHMN Onok cBA3M OyaeT BbINOMHEH C BO3MOXHOCTBIO MOMYYEHMST aKyCTUHECKUX
curHanos. CneayeTt noHMMarb, YTO MOXET ObiTb NpeaycMOTpeHa JAByHanpasneHHas
CBA3b, Takasi, koTopasa Tpebyercsa n korga Tpebyetcs, no nobbIM MM BCEM 4acTam
kaHanoB cBaA3n. bonee Toro, napannenbHO MOryT MWCNOMNb30BaTbCA ABa cnocoba
OCYLLIECTBNEHNS CBA3M Ha NobOOW BETBU KaHANoOB CBA3W, MO3TOMY 3NEKTPOMAarHUTHbIE
CUrHanbl N akyCTUYECKME CUrHanbl MOMYT UCMOMb30BaTbCA NapannenbHo.

B Apyrux anbTepHaTMBHbBIX BapuaHTax Moaynb 4 cbopa nnv BHYTPUCKBEXKMHHbIV
6nok 4a MOryT cogepxatb MO MEHbLUEW Mepe oaunH npeobpasoBaTenb MOLHOCTU Ans
yrpaBneHns HanpsbkeHNeEM, Npu KOTOPOM OCyLLecTBNAETCH cOOp MOLHOCTU ANSA nojaun
cpeacteam 45 HakonneHna 3apaga uunu 4pyrum KOMMNOHEHTaMm, TakUM Kak LeHTparnbHbIN
6rnok 46. MoxeT ObiTb nNPEANnOYMTUTENbHBIM HAKOMMEHWE SHEPrUn Mpu  4PYyrom
HaMNpPs>KeHUN, YEM TO, MPU KOTOPOM OCYLLIECTBIAETCA ee cOop W/unu Npu pyrom, Yem To,
NPy KOTOPOM OHa UCMOMb3yeTCAa LieHTpanbHbiM 6riokom 46 unu ApyruMmmn KOMMOHEHTaMM.
Hanpumep, MoxeT ObITb NpeanoyvYTUTENbHbIM HakannuBaHue MOLYHOCTM npu 6ornee
BbICOKOM HanpskeHWM, 4em TO, NpU KOTOPOM oOcyljecTBnsietcs ee cbop w/unu
notpebneHne. 310 MoxeT ObiTb MOME3HbIM, Hanpumep, €Ccrnn UMEET MeCTO GOnbLUOK
3ab0op HAKOMMEHHOW MOLLHOCTU, Hanpumep, BO BPEMS Nepegayn.

Bo3MOXHbIM BaprMaHTOM OCyLLEeCTBNeHus npeobpasoBarenst NOCTOSHHOrO ToKa
ABNSAETCA  WUCMOMb30BaHMWE  KOMMEPYECKM  AOCTYMHOW  WHTErpanbHOW  CXEMb.
AnbTepHaTMBON SBNSAETCSH CO34aHUE TMNOXOXEW CXeMbl, WCMNOMb3ys OTAENbHbIE
KOMMNOHeHTbl. [Onsa  addektnBHOM paboTbl  npegnodTuTeneH npeobpasoBarternb
noctosiHHoro Toka (DC/DC-npeobpasoBaTenb), KOTOPbIA MOXET CNPaBnAaTbCA C HU3KMMU
BXOAHbIMM  HanpskeHumamu. OgHuM  n3  cnocoboB  JOCTMKEHMS 3TOrO  SABMSiETCA
MCronb3oBaHWe NONeBoro TPaH3NCTopa, Takoro kak nepekntovarens JFET, ang cosgaHuna
PE30HAHCHOrO MOBbILLAIOLLEr0 OCUUNNATOPA, UCMOMb3ySa MOBbILAKLWMA TpaHchopMaTop
N KoHAeHcaTop cBA3W. [na yny4yweHns ontummnsaymm cbopa 3Heprum OTHOLLEHWE BUTKOB
Ha TpaHcgopmaTope MOXET BblOUpaTbCs, NPeANOYTUTENBHO AUHaMUYECKN BbIBupaTbCs,

BO Bpemsi pabotbl. Ha BTOpuM4HOM OOMOTKE TpaHcdopmatopa MOXeT ObiTb
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NPeAyCMOTPEHO MHOXECTBO OTBETBIIEHWUN, KOTOPbIE MOryT BbIOOPOYHO UCMONb30BATLCS
Ana obecneyeHns COOTBETCTBYIOLLErO OTHOLLEHUS BUTKOB.

Mpoueccop, K npumepy, LUeHTpanbHoro 6noka, MOXeT ObITb BbINOMHEH C
BO3MOXHOCTbIO  yMpasneHna  nepeknwoyvarenem Ansg  AvHamudeckoro  Bblbopa
COOTBETCTBYIOLUMX OTBETBMEHMW W  ynpasBrneHuss Takum obOpasom  Harpyskowu,
reHepupyemomn npeobpasoBaTenem nocToAHHOro Toka.

Ha ®ur. 2C unsobpaxeHa npuHUMnmnanbHas 3neKkTpuyeckas cxema KOHTypa Ans
BO3MOXHOro OCyLLECTBIEHUS PE30HaHCHOro MoOBbILLAIOLLErO ocumnnsaTopa,
aHanornMyHoMy TOMY, YTO onucaH Bbiwe. [JOCTynHas BXOAHash pPasHOCTb MOTEHUMarnos
MOXET COEAMHATLCA C BXOAHbIMUM TepMUHanamm (obosHavyeHa kak Vin), a BbIXO4HOW
curHan Vout nokasaH Ha BbIXOAHbIX TEpMUHaNax. KoHTyp cogepXut noneson TpaH3ncTop
201, nosblwatowmin TpaHcgopmatop 202, BbiCTynarowmMe BMECTE B PONM OCLMNNATOPA, U
BbINPAMNSAOLYIO BbIXOAHYIO KOHCTpykumio 203, coaepxawyio napy napannenbHbIX
anonos 204, BKMOYEHHbIX C MPOTUBOMOMOXHOW MOMASPHOCTBIO (T.H. CKPELLEHHbIE ANOAbI,
OT aHrn. crossed diodes), n cooTBeTCcTBYOWME KOHAEHcaTopbl 205 ceasn. epBuyHas
obmoTka 202a TpaHcdopmatopa 202 nocnepoBaTtenbHO COeAMHEHA C  MOMEBbLIM
TpaHauctopom 201, M Ha HWUX nojaeTcsa BxogHou curHan Vin. 3atBop nonesoro
TpaHsnuctopa 201 coeauHeH ¢ BTopudHOM obmoTtkon 202b TpaHcdopmartopa 202.
BbixogHon curHan Vout nokasaH Ha koHgeHcatopax 205 CBA3W, Kaxabl N3 KOTOPbIX
COE€LUHEH CO BTOpUYHOM 0BMoTKoM 202b yepes cooTBeTCTBYOWME Anoabl 204,

BropuuHas obmotka 202b TpaHcdopmatopa 202 CoaepXUT MHOXECTBO
orBeTBNeHnn 202¢, koTopble MOryT 6bITb BbIOpaHbl ¢ NOMOLLBIO nepekntovaTtens 206, 4to
JenaeT BO3MOXHbIM PEryrMpoBKY OTHOLWLIEHW BUTKOB. [lepeknioyaTtens 206 MOXeT
ynpaBnATbCS MUKPONPOLECCOPOM, B AAHHOM Crny4vae LeHTpanbHbiM 6r10kom 4b.

Takon TUn npeobpasoBaTtensd MOCTOSHHOrO TOKa MOXeT paboTaTtb gake npu
HU3KOM PasHOCTM MOTEHUMANOB Ha TepMMHanax (BxogHoe HanpsbkeHue), T.€. 0,5 B nnu
HWKke. Ha npakTuke BxogHOE HanpsikeHne MOXET ObiTb Hke 0,25 B, a BO3MOXHO gaxe
Hmwke 0,05 B. Tak kak 3TU 3HA4YEeHUSI HAMHOIO MEHbLUE HamnpsKEHU, COOTBETCTBYHOLLMX
NonynpoBOAHUKOBOW 3arnpeLlyeHHon 30He (k npumepy, 0,7 B), mHorve npeobpasosatenu
MOCTOSIHHOrO TOoka He ByayT pabortate Ha cOOp 3HEpPryM Npu TakMx HU3KMX BXOAHbIX
HanpsbkeHusix. OpHako npeobpasoBarenu MOCTOAHHOrO TOKa, nonararvwuecs Ha
BbILLEONUCaHHbIX NPUHUMNaxX, MOryT paboTaTb Aaxe NPy TaKMX HU3KMX HanpsKEHUNX.
Takon npeobpasosatenb nocrtosHHoro Toka (DC/DC-npeobpasoBarenb) MOXET
npeaycMmaTpuBaTtb BKIIOMEHME B HEro CPeACTB 3anycka, npefHasHavyeHHbIX Ans
obecnevyeHna BO3MOXHOCTM paboThbl Kak B Cnyyae, ecrniv BXogHoe HanpsbkeHue pasHo 0,5

B unu Huxe, Tak 1 B criyyae 6onee BbICOKMX HaNpPsi>KEHWUIA.
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AnbTEepHaTMBHbBIA NOAXOA MNPEAYCMaTPUBAET KOHTYP C OTAENbHbIM UCTOYHUKOM
MUTaHUA, KOTOPbIA BbICTYNAET B PONM YacTtu cpeacTts 3anycka. K npymepy, MoxeT ObITb
npeaycMoTpeHa nepsuyHaa barapea AN 3anycka CUCTEMbl Mocne yCcTaHosku. bornee
TOro, AN MOBTOPHOrO 3arycka CUCTEMbl MOXET ObITb WCMNOMb30OBaHa HaKornneHHas
3Heprvsa B HakonuTene aHeprum, ecnu c6op aHepPrnn BPEMEHHO NpekpaLLaeTcs.

Ha durype 2D nsobpaxeHa npuHUMnManbHasa anekTpudeckas cxema KoHTypa aAns
BO3MOXHOIO OCYLLECTBIEeHNs npeobpasoBaTtens MNOCTOSAHHOro Toka, paboTtarowero no
Takomy npuHuuny. [Npeobpasosatenb noctosHHoro Toka (DC/DC-npeobpasoBaTtens),
nsobpaxkeHHbIn Ha durype 2D, cogepxnt H-moct 207 TpaHauctopos 207a, kK KOTOPOMY
NoaCOeANHEHO BXOAHOE HanpsbkeHue. 3aTtBopbl TpaH3ucTopoB 207a COefUHEHbl C
6nokom 208 ynpasneHus, BbINOMHEHHBIM C BO3MOXHOCTbLIO YNPaBNeHNs: NepPeKnioYeHnem
TpaH3uctopos 207a ANS rEeHEPUPOBAHUS BbLIXOAHOrO CuUrHana nepemMeHHOoro Toka.
BbixogHoW curHan nepemeHHoro Toka H-mocta 207 nopcoeanHeH K NepBMYHON 0OMOTKE
202a nosbiwarowero TpaHcgopmaropa 202. BropnuHas obmoTka 202b TpaHchopmaTopa
202 nopcoeauHeHa k BoinpamuTento 209. OauH Bbixog Bbinpamutens 209 coegunHeH
yepes auog 204 c¢ sxogom Onoka 210 nuTaHuWA, a APYron BbIXO4 3asemreH. Takke
COeMHEHAa C yKasaHHbIM BxoaoM 6noka 210 nutaHms depes gpyron guog 204 6atapes
211.

Bnok 210 nuTaHusa BLINOMHEH C BO3MOXHOCTbIO nogaqn mowHoctn 6roky 208
ynpasneHus. [ina 3anycka pabotbl 6nok 210 nnTaHns MOXET MCNOMb30BaTh MOLLHOCTb OT
batapen 211. Korga npeobBpasoBaTenem MNOCTOAHHOrO TOka ocyllecTtensercs cbop
3Heprun, Onok 210 nuUTaHUA MOXET WCMNONb30BaTb MOLUHOCTb, MOMYYEHHYK OT
BbinpsimuTens 209 — T.e. COBPaHHYHO MOLLHOCTb.

B TO Bpems kak B HacToswem npumMepe MOLUHOCTb  MCMOnb3yeTcs
HENOCPEeACTBEHHO Npu cOope, B anbTepHaTUBHbIX BapuaHTax cobpaHHas 3HEPrust MOXeT
Takke HakannmBaTbCA B CPEACTBaX HAaKOMMEHUA M UCMONb3OBaTbCA M3 YKa3aHHbIX
CPEACTB HakonneHusi. Kak onvcaHo B APYron 4acTu 3asiBKM B TaKOM Crnydae CpeacTsa
HaKOMMeHns MOryT, K NPUMEpy, BKNoYaTh B ceba OaUH KOHAEHCATOP C HU3KOW YTEYKOW
W/nNn NoO MEeHbLUEN MEPE OAUH NepesapskaemMbli 3NIeMeHT. HakonneHue aHeprum, korga
OHO OCYLLECTBIAETCH, MO3BONAET MEXaHU3My MOBTOPHO 3anyckarb CUCTEMY B Criyyae
npekpaLleHmst cbopa B HEKOTOPbIN MOMEHT BPEMEHM nocne pa3spsaakn 6atapen 211.

Batapes 211 moxeT 6bITb NepBUYHON (0gHOPa30BoON) BaTtapeen, U MOXET ObITb
nepesapsbkaemon Garapeen, npu YCNoBUKW, HYTO OHa SBMSETCHA 3apPSKEHHOW npw
yctaHoBke. Korpa Oartapes saBndetca nepesapsbkaemon 6atapeen, B  HEKOTOPbIX
BapuaHTax ocyljectsneHnsa 6nok 210 nuTaHns MOXET ObITb BbINOMHEH C BO3MOXHOCTbIO

HakonneHnAa B HEeM 3Heprun, Korga oHa AOoCTynHa, WM B anbTepHaTUBHOM BapuaHTe
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MOXET ObiTb YAOOHbIM HanMuuue OTAENbHbIX CPEACTB HAKOMMEHUS 3Heprum (KOTopble
MOTyT nNpeaycmMaTpuBaTh nepesapsbkaemyto 6arapeto).

CnepyeTt OTMETUTb, YTO B APYroM anbTepHaTUBHOM BapuaHTe npeobpasoBaTenb
MOCTOSIHHOrO TOKa, M300pakeHHbIn Ha Purype 2D, moxeT OblTb npegHasHadeH Ans
obecnevyeHns BO3MOXHOCTM YrNpaBrieHUs Harpy3kow, reHepupyemon npeobpasosaTenem
MOCTOSIHHOrO ToKa. Tak, Hanpumep, MOXeT ObiTb MWCNonb3oBaHa KOoHdUrypauyms
aHanornyHasa Tou, 4To nokasaHa Ha durype 2C, B koTOpon BTOpMYHas obmotka 202b
MMEEeT MHOXECTBO OTBETBMEHUA, W aAna obecnevyeHns BO3IMOXHOCTU Bbibopa
OTBETBMEHUA MPEAYCMOTPEH  nepekntovatenb. Takon  nepeknovatens  MOXET
pacrnonaratbcsl Mexay obmoTkamu u Bxoaom B Bbinpamutens 209. B gpyrom
anbTepHaTUBHOM BapuaHTe ANS LOCTWKEHUSI TOro e pesynbTarta BMECTO MHOXECTBa
OTBETBMEHUA MOIyT ObiTb NPEAYCMOTPEHbI  OTAENbHbIE  BTOPUYHbIE  OOMOTKW.
Mepekntoyatenb MOXET YyMpaBnaTbCsl ONOKOM  ynpaBneHWsl, NPEeACTaBMNEHHbIM B
KOHpurypauyum Ha durype 2C.

CnepyeTt OTMETUTBL, YTO B APYrUX BapuaHTax OCyLIeCTBMNEHUA mMoaynb 4 cbopa u
BHYTPUCKBAXXUHHBIN Aatynk 5 (MM BHYTPUCKBaXKMHHbIA 6nok  4a) MoOxeT ObiTb
pacrnonoXeH B Apyrom 3aTpyOHOM MPOCTPAHCTBE B CKBaKMHHOW YCTAHOBKE, He
3atpybHom npocTtpaHcTtBe A. bonee Toro, parumk MOXeT ObiTb BbINOMHEH C
BO3MOXHOCTbIO M3MEPEHMS napameTpa B 3aTpybHOM MPOCTPaHCTBE, OTNUYaoLWEMCs OT
TOro, B KOTOPOM OH PacronOXeH.

K npumepy, Takne KOMMOHEHTbI MOryT pacnonararbcs B 3aTpybHOM NpoCcTpaHCTBe
B unu C, npn 3TOM aatyuk, pacnonoXeHHbIW, K npumepy, B 3aTpybHOM npocTtpaHcTee B
MOXET ObiTb BbINOMHEH C BO3MOXHOCTbIO M3MEPEHUS OAHOrO WM  HECKONbKMX
napameTpoB B 3aTpybHOM npocTtpaHcTee A, B, C unun nobon nx kombmHauyun. Cnegyet
OTMETUTb, YTO 3TO YYaCTKM, HA KOTOPbIX, B LI€NOM, HEBO3MOXHO, UM NO MEHbLUEN Mepe
HeXenaTenbHO pPacrnonoXeHne MpsMbIX KabenbHbIX COEAUHEHWA C MNOBEPXHOCTLIO.
MoaToMy nNpenCTaBneHHbIE 34E€Chb PELLEHNS YBENNYMBAIOT BO3MOXHOCTM OCYLLIECTBMNEHUS
MOHWUTOPWHIa, Hanpumep, AaBreHns B 3aTpybHOM npocTpaHcTee B unmn C Ha NpoTskeHnm
BCEro nepuoaa MUCMonb30BaHUS CKB&KUHHOW YCTAHOBKW, YTO Obino Obl CNOXHbLIM W/UMK
HEBO3MOXHbIM MPU  UCMOMNb30BaHUM  TPAAULMOHHBIX CMOCOBOB MOAAYM MOLLHOCTM.
MpencTaBneHHblE 34E€Ch PELUEHUS He HYXJalTCA B MCMNOMb30BaHWM MEHETPaTOPOB,
MPOXOASLUMX Yepe3 YCTbEe CKBAXKMHbI, YTO CHWXKaET PUCK M cTouUMOCTb. OHM TaKke
npeanararT OTHOCUTENBHO NPOCTbIE, aKKypaTHbIE U NETKMEe PELLEHUS NO YCTaHOBKE.

Ha ourype 3 nokasaHa CKBa)XMHHAA YCTaHOBKA, aHanornyHasi TOW, u4TO
npeacraeneHa Ha Purype 1, HO Bknwovawwasa B ceba BHYTPUCKBAKUHHBIA CBS3HOW

NOBTOPUTENb 7 BMECTO BHYTPUCKBEXKMHHOIO Aardvuka. [loBTopuTenb 7 pacrnofioXXeH B
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3atpybHomMm npocTpaHcTee B BmecTe ¢ mogynem 4 cbopa Toro e Tuna, kak onucaH Bbille
B OTHoLweHun duryp 1, 2A-2D. 3aech, onaTk Xe, Moaynb 4 cbopa cobnpaeT MOLLHOCTb OT
TOKOB KarOAHOW 3alyuTbl B METANMNYECKOW KOHCTPyKUMM 2 u obecneuymBaeTr 3TOW
MOLLHOCTbIO BHYTPUCKBAXKMHHbIN CBSI3HOW NOBTOPUTESb 7.

KoHCTpyKuma 1 PyHKLUMOHUPOBAHNE CKBaXKMHHOW YCTaHOBKW, CUCTEMbl KaTOLHOM
3aWnTbl N CUCTEMbI NOAAYN MOLLHOCTM B KOHbUrypaumm, nokasaHHon Ha durype 3, no
CYTU Ta e, 4YTO WU B CUCTEME, OMUCaHHOW CO ccbinkon Ha durypbl 1, 2A-2D.
EAVHCTBEHHOE OTNUYME 3aknio4aeTcss B TOM, YTO BHYTPUCKB@XKMHHBIA KOMMOHEHT,
KOTOPOMY MNOAAETCA MOLYHOCTb OT CUCTEMbl MOAA4YM MOLUHOCTM, 3TO CBSA3HOM
NOBTOPUTENb 7, @ HE BHYTPUCKBAXKUHHBIN AaTumK 5.

B cBsa3n ¢ 3Tm nogpobHoe onucaHne CKBaXKUHHOW YCTAHOBKU U CUCTEMbI MNOAAUN
MOLLHOCTW 34€eCb YMyCckaeTcsa B Uenax CcobniogeHns KpaTKoCTU U3noxeHus. [Ons
KOMMOHEHTOB, Ha KOTOpble [JaeTca CCbllka B OTHOWEHWM 3TOr0 BapuaHTa
OCYLLECTBNEHNSA, ABNAIOLWMXCA TEMMU XE KOMMOHEHTaMK, 4To U Ha durype 1 n 2A-2D,
NCMNONb30BaHbI T€ Xe CCbINOYHbIE MNO3ULUN.

BHYTPUCKBaXUHHBIW  CBA3HOW MOBTOPUTENb 7 BbINONHEH C BO3MOXHOCTbIO
ynaenvBaHUs CUrHanoB OT BHYTPUCKBAXXMHHOW METanNNMNM4eckon KOHCTPYKLUmmn 2 B obnacTtu
NOBTOPUTENS 7 N Nepeaadn peneBaHTHbIX 4aHHbIX HAPYXY, B HAanpasBneHun NoBEPXHOCTM.
B aTOoM BapuaHTe OCYyLWECTBMNEHUA CUrHanbl MNOJATCA K BHYTPUCKBEXKMHHOW
MEeTannM4YeCckon KOHCTPYKUMM 2 B BUAE INEKTPOMArHUTHbIX CUrHANoOB WUHCTPYMEHTOM 71
nepeaayn, pacnonoXeHHbIM HUXKE B CKBaXXMHE, HAanpuMep, B 3KCMyaTayMOHHOW KOMNOHHE
21. COOTBETCTBEHHO, MOBTOPUTENb 7 BbLINOMHEH C BO3MOXHOCTBIO YNaBnMBaHUSA
3MNEKTPOMArHUTHbIX CUrHanoB..

B anbTepHaTMBHbIX BapuaHTax Ans  OTNPaBKM CUrHanoB, YnaBnMBaeMbIX
noBTOPUTENEM, MOXET ObITb NPELYCMOTPEH APYrOM TUM MHCTPYMEHTa nepegayun. Takon
WHCTPYMEHT, MOXET, Hanpumep, ObiTb pasMmeLleH CHapyXn YKazaHHOW KONOHHbI.

B anbTepHaTuBHbLIX BapMaHTax CBSA3HOW MNOBTOPUTENb 7 MOXET ObiTb BbINOMHEH C
BO3MOXHOCTbIO  YNaBNMBaHUA  aKyCTUYECKUX  CUrHaroB  OT  BHYTPUCKBAXKMHHOW
MEeTannMYeCKon KOHCTPYKLMK 2, KOTOPbIE BbINN NOAaHbl HYUXKE BHYTPU CKBEXKMHBI.

AHanornyHbiMm 06pas3oM BHYTPUCKBEXKUHHBLIA CBA3HOW MOBTOPUTENb 7 MOXET ObITb
BbINOMIHEH C BO3MOXHOCTbIO MNOJA4YM aKyCTMYECKMX CUrHanoB BHYTPUCKBAXKMHHOW
KOHCTPYKUUM 2 AnNs nepejaydn B HanpasneHuM MNOBEPXHOCTU WU BbINOMHEH C
BO3MOXHOCTbIO nogauu 3MNEKTPOMAarHUTHbIX curHanos BHYTPUCKBXXNHHOW
MEeTannuM4Yeckon KOHCTPYKLUUKM 2 ANS Nepejaym Ha NOBEPXHOCTb, UMM UCNONb3OBaHUS

cnocoba nogayn curHana nocpesCcTBoM MOAYNSALMA UMMNEAaHCa, PaCKPbITbINA BbiLLe.
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K npumepy, CBA3HOW MNOBTOPUTENMb 7 MOXET YynaBnuBaTb CUrHanbl Ha CBOEM
y4yacTtke n nepegasaTb nx no kabento 42 mogynio 4 cbopa, nogasasd emy curHanbel u
OCYLLECTBNAS MOAYNALUMIO HAarpy3ku, KOTOPYIO OH NPUKNaAbIBAET HA UCTOYHWUK NMUTAHUSA B
moayne 4 cbopa. AHanormyHbiM obpasom moaynb 4 cbopa MOXET ObiTb BbINOMHEH C
BO3MOXHOCTbIO MOJAyYM CUTHaNOB METanfMYeckon KOHCTPYKUMM 2 ANs nepejayn B
HanpaBneHnn MOBEPXHOCTU WM BbINOMHEH C BO3MOXHOCTbIO MOAYNSAUUN Harpysku,
KOTOPYKD OH TEeHepupyeT Mexay OTCToawMMn coeguHeHusmmn  41a, 41b  ans
AETEKTUPOBAHNS Ha NOBEPXHOCTU BEPXHMM Bnokom 6 cBA3N.

Cnegyer OTMETUTb, YTO B Crfy4yae Hanuums BHYTPUCKBAKUHHOIO CBSI3HOrO
NOBTOPUTENS 7 3MNEKTPOMAarHUTHbIE CUrHanbl MOTYT, HanpuMmep, ynasnmBaTbCA W/unu
nojgaesaTbCsl MOBTOPUTENEM 7 C MOMOLUBIO OTCTOSLUUX KOHTAKTOB, OBpasoBaHHbIX C
METannuU4Yeckon KOHCTPYKUMEW, WNKU C  MNOMOLWbBI  WHAYKTMBHOrO  COEAUHEHWS,
COAEpKaLlero Topous, UnNu nojayen curHana yepes U3OoNMPYLWMA 3MEMEHT, €Cnn OH
nmeeTca, U T.4. AHaNOrmyHbIM 06pa3omM MOTyT MCMONb30BaTbCH TPAAULMOHHbIE CnOCObbI
ynasnvBaHWs 1 Nojayun akyCTUYECKUX CUrHaroB.

B anbTepHaTmBHbIX BapuaHtax MoxeT ObiTb NPesyCMOTPEHO OCYLLEeCTBREHne
CBA3N C MOBEPXHOCTU BHYTPb CKB&XKWUHbI K BHYTPUCKBAXKWHHBIM y4acTkam, U B obLiem
crniyyae, ABYCTOPOHHASA cBA3b. OnsATb Xe, ABa cnocoba OCyLeCTBMNEHUS CBA3W MOryT
MCNONb30BaATLCA NapannenbHoO Mo MEeHbLUEe Mepe Ha OAHOW BETBW KaHana Aans
obecneyvyeHnsa n3bbITOYHOCTH.

Cneayet OTMETUTb, YTO BHYTPUCKBAXKMHHbBIA CBA3HOW NOBTOPUTEND 7 MOXET ObIThb
pacrnonoXeH Tak, Ytobbl HE HaxOAUTLCA Ha NYTU ABWXKEHUS MPOAYKTa, HE MPEensaTCTBYS
TEM CaMbIM OCYLLECTBMNEHMNIO CKBAXKMHHbIX Onepayuin.

Hwxxe npuBeaeHbl ABa KOHKPETHLIX Npumepa B OTHoLEHUN durypbl 3.

1. MoBTOpPUTENL 7 COAEPXKUT 3NEKTPOMArHWTHbIA MOBTOPUTEMDL, KOTOPOMY
NMOCTOSIHHO MOZAEeTCs MOLUHOCTb, M KOTOPbIA pacnonoxeH Ha rnybuHe 3-500 m,
yKkasaHHbIl noBTopuTenb NMOO NPUHUMAET U AEKOAUPYET coobuleHns, nmnbo MNpocTo
MOCTOSIHHO NepeHanpasnseT X, UCNONb3Ys MOAYNALMIO UMMNEaHCa Harpy3kn C BbICOKOM
4acTOTOW, UCXOAHbIE JaHHble/CUrHan Ansa 4eKOAMPOBKM HA MOBEPXHOCTH.

2. MoBTOpUTENL 7 COAEPXKUT aAKYCTMHECKMA MOBTOPUTENbL, KOTOPOMY
MOCTOSIHHO MOZAEeTCs MOLUHOCTb, M KOTOPbIA pacnonoxeH Ha rnybumHe 3-500 m,
yKa3aHHbIW  MOBTOPUTENb MPUHUMaET W  Aekoaupyetr cooblieHnss, n  3atem
nepeHanpasnseT JaHHble Ha NOBEPXHOCTb, UCMOMb3YS MOAYNALMIO UMMEAaHCa HarpysKku.

Cnepyet oTMETUTb, YTO B 0BOMX Cnydasx NOBTOPUTENb 7 MOXET pacnonaratbCs
BO BHYTPUCKB&XXMHHOM Ornoke BmecTe ¢ moaynem cbopa unm otaensHo oT Hero. OnaTb

e, MOBTOPUTENb MOXET ObITb 4BYCTOPOHHMM MOBTOPUTENEM.
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B ntobon ns cucrtem, npeacraBneHHON B HACTOSILLIEM ONUCaHWK, YCTPOMUCTBA MOTYT
ObITb BbIMNOMHEHbI C BO3MOXHOCTBIO PEryrnvpoBaHuUA aHepreTuyeckoro bwogxeTa, T.e. B
LieNloM, MEHbLLErO UCMOMb30BaHUA 3HEPrUM 3a CYET NepeMeHHON paboTbl KOMMOHEHTOB,
TaKknx Kak 3NeKTPOMarHUTHbIE UMK aKyCTUYECKMe NPUEMHUKN W/ UNn nepeaaTymku.

Ha durype 4 cxemaTtnyecku npeacraBneHa CKBakMHHaa yCTaHoBKa, BKMoYvaroLas
B cebs knanaH ¢ AUCTaHLUMOHHbIM YNpaBneHNeEM N CUCTEMY NoAaqn MOLLUHOCTU, B LIENOM
aHanoOrM4yHyto TOW, YTO OMMcaHa BbiLLe.

Obwan KOHCTPYKUMS U (PYHKLUMOHUPOBAHUE CKBaXXMHHOW YCTAHOBKN U CUCTEMbI
nogayn MOLUHOCTW, OMNSITb >KE, MO CYTM aHanorMyHbiM TEM, YTO OMNUCaHbl Bbille B
OTHOLLEHNN KOHUrypauuni, npeacTaBneHHbix Ha Pdurype 1, 2A-2D. MNoaTtomy 3aecb
yrnyckaeTcs geTanbHoe OnucaHue 3Tmx obLyux 3MnemeHTOB Ana CobnogeHns KpaTKoCTu
N3MNOXEHNS, NMPU 3TOM ANs ODO3HAYEHUA 3TMX XapaKTEPUCTMK MCMOMb3yTCA TE e
CCbINOYHbIE NO3nLMK — oBLMe ANS 3TUX 4BYX BAPMAHTOB OCYLLECTBIIEHUS.

B aaHHOM BapuwaHTe OCyLeCTBNEHUS CKB&KUHHASA YCTaHOBKa COAEPXWUT NepBbIN
NOA3EMHbIN MNpeaoxpaHuTenbHbi knanaH (adrn. sub-surface safety valve, SSSV) c
rMApaBnMYEecKMM MNPUBOAOM, pPacronOXEHHbIA B  3KCMMyaTauMoOHHOW KOMOHHe 21,
aHanornM4YHoO TPagMLMOHHBIM PELUEHUAM.

OpHako B JaHHOM Crnyyae B 3KCMnyaTayMOHHOW KOMOHHE 21, HWXKEe B CKBaXWHE,
Takke pPacrosioXXeH AOMNOSMHUTENbHBLIN NOA3EMHbIA NPeAOXpaHUTEenbHbIM knanaH 8. B
NPEeACTaBMEHHOM Criyyae ykasaHHbld NOA3EeMHbIA NpefoXpaHuUTenbHbIM  knanaH 8
npeaycMaTpuBaeTCs Kak [JOMOMHUTENbHOE, NPEeAOXPaHUTENbHOE WNu  aBapurHoe
cpeacteo. OaHako B anbTEPHATUBHbIX BapuaHTax NOA3EMHbIA MPEeAOXPaHUTENbHbIN
knanaH SSSV ¢ ruapaBnnyecknm npuBogOM MOXET YNyCcKaTbCs.

BTopon noasemHbii NpeaoxXpaHuTenbHbIM KknanaH 8 nonyyaeT MOLWHOCTb U
PYHKUMOHUPYET 3a CYET UCMOMb3OBaHUS CUCTEMbl Nojavn MOLHOCTM. B uvactHocTw,
MoAaynb 4 cbopa COefUHSIETCA CO BTOPbIM NOA3EMHbLIM NPEeAOXPaHUTENbHbIM KranaHom 8
yepes kabenb 42, npu 3TOM MOaynb cbopa obecneumBaeTcsi BO3MOXHOCTbIO MOAauu
MOLUHOCTU W YNPaBneHWs CUrHanamu, HanpasfeHHbIMW KO BTOPOMY MOA3EMHOMY
npeaoxpaHuTensHOMY kranaHy 8 uvepes kabenb 42. Tak, OT TOKOB KaTOAHOW 3aluThbl
cobumpatoT 3HEpPrnio, M OHa WUCMONb3YETCH Kak ANS YNpaBneHWs BTOPbIM MOA3EMHbIM
NpeAOoXpaHUTENbHbIM KnanaHom 8, Tak 1 Ans ero PyHKLMOHNPOBaHUS.

Takon Nog3eMHbIN NPEeaOXPaHUTENBHbBIN KnanaH 8 MOXeT pacnonaratbes rnybxe
B CKB&XWHE MO CPaBHEHWO C  TPAAWMUUOHHO  WUCMOMb3yeMbiM  MOA3EMHbIM
npeAoxXpaHuTenbHbIM knanadH SSSV ¢ rugpasnuyeckum nNpMBoAOM. OTO CBA3AHO C TeM,

YTO Ha HEro He HaknagblBadTCA Te XKe OrpaHnyeHnsa, 4To HaknaabiBardTCA Ha CUCTEMbI C
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rMapaBnMyYeckMM NpuMBOAOM — HET HeOoOXOAMMOCTb B Mojaye K Hemy rvapaBnnyeckoun
XNAKOCTW.

CnepyeT OTMETUTb, YTO B JAHHOM Criyyae curHanbl ynpasneHus ANA BTOPOro
NOA3EMHOro NPefoXpaHUTENbHOro knanaHa 8 moryT nepegasaTbCs BEPXHUM Grokom 6
CBA3N 4epe3 MEeTannnyeckyto KOHCTPYKUMIO CKBaXWHbI 1, 2 OnA AeTeKTMpOBaHWS
Moaynem 4 cbopa n ganbHenwen nepesaydm nog3eMHOMY NpPeaoXpPaHUTENBHOMY KranaHy
8. B HEKOTOpbIX BapnaHTax OCyLeCTBNeHUs knanaH 8 MoxeT ObITb BbIHY»AeH paboTaTb B
peXmnme COXPaHHOCTW, Tak 4TO knanaH OyaeT 3akpblBaTbCA B OTCYTCTBME MOLLHOCTU
wwvnn curHanos ynpasneHus. Cneayer OTMETUTb, YTO B anbTEPHaTMBHOM BapuaHTe
knanaH 8 n moayne cbopa MoryT ObITb YacTbio OBLLEro BHYTPUCKBAXKUHHOIO MHCTPYMEHTA
4a. bornee TOro, B HEKOTOPbIX BapwaHTax OCYLLECTBNEHUS MOLLUHOCTb ANS 3aKpbiTUS
KnanaHa MOXeT MOoCTynaTb OT APYroro WUCTOYHWKA, NPW MOCTYMNNEHUA MOLLYHOCTM ANS
ynpasnexHus paboTon n/vnn ynpasneHnsa nyCKOBbIM MEXaHU3MOM OT BHYTPUCKBaKUHHOW
CUCTEMbI NOAa4YMN MOLLHOCTMN.

Ha owurype 5 npeacraBneHa anbTepHaTUMBHasi CKBaXKMHHasi YCTaHOBKa,
Bkrrovawas B cebs annapar MOHUTOPUHra CKBaXKWMHbI. 34eCb, ONATb Xe, UMEITCA
CXOAHbIe YepTbl C KOHUrypaumen, NokasaHHON Ha U ONMUCAHHOM CO CCbINKOW Ha durypel
1, 2A-2D. Onatb xe, npucytcTByeT Moaynb 4 cbopa, npeayCMOTPEHHbIN BO
BHYTPUCKB2XXMHHOWN METanMYeCckon KOHCTPYKUMM 2 U COEAUHEHHbIN C OTCTOALUMMU
yyacTkamMym Ha  BHYTPUCKB&KMHHOW  KOHCTPYKUUM 2, a Takke MpUCyTCTBYET
BHYTPUCKBaXXUHHbBIN AaTtyuk 5, coeauHeHHbI ¢ moaynem 4 cbopa. B gaHHOM cnydvae
Moaynb 4 cbopa M BHYTPUCKBAXKWMHHbIN aatyunk 5, oba, pacnonoxeHol B 3aTpyOHOM
npoctpaHcTee B ans obecneveHns oCyLeCTBNEHUS MOHUTOPUHIA YCIOBUMA B YKa3aHHOM
3aTpybHOM NPOCTPaHCTBE. BHYTPUCKBAXKMHHBLIN AaTYMK 5 MOXET, Hanpumep, Coaepxarb
CEHCOp AaBneHns W/unu Temnepartypsbl.

B fpaHHOM cnyyae oTcrodwme yyactkm 41a, 41b pacnonoxeHbl Ha pasHbIX
CEeKUUSAX BHYTPUCKBEXKMHHOW METanMYeCcKon KOHCTPYKUuM 2. B 4acTHOCTM, B A@HHOM
BapuaHTe OCYLLECTBMNEHUSI NEPBOE U3 coeamHeHnn 41a obpasoBaHo co BTopon obcagHoN
Tpybon 23, npu 3ToM gpyrue u3s coeguHeHnin 41b obpasoBaHbl ¢ nepson 06CagHOW
Tpybon 22. YkasaHHas cuctema paboTaeT, crneays noxoxemy npuHUMNY, YTO OnucaH
BblLLE, N NO3TOMYy ee paboTa OCHOBaHa Ha PasHOCTU MOTEHUWAanoB, MPUCYTCTBYHOLLEN
MeXay [ABYMSA yKasaHHbIMKM coeauHeHuamn  41a, 41b. B paHHOM BapuaHTte
OCYLLIECTBNEHNS yKa3aHHas pasHOCTb NOTEHLManoBs peannsosBaHa 3a CYeT U30NMpoBaHUS
ABYX CEKUMA METannM4Yeckon KOHCTpyKuMM 22, 23 gpyr OT Apyra no MeHbLIEN Mepe B
obnacTn ykasaHHbIX COEAUHEHNW. 3TO 3HA4YUT, YTO ANSl TOKOB KaTrO4HOW 3alyuTbl

NMEIOTCS pasHble NyTU K 3eMIe OT yKkasaHHbIX ABYX CEKUMUA MEeTannm4yeckon KOHCTPYKLMK
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22, 23. B HacToswem BapuaHTe OCYLLUECTBMEHUA CpeAcTBa U3ONALUMN YKa3aHHbIX ABYX
CeKUMA METannMYeckon KOHCTpykuum 22, 23 agpyr OT apyra BknodawT B cebs
nsonupyrowiee nokpbiTne 91, NpPeaycMOTPEHHOE Ha HapyXXHOW MNOBEPXHOCTU MNEepBOU
ob6cagHomn TpyObl 22 N MHOXECTBO U3ONUPYIOLMX LEeHTPaTopoB 92, NpeayCMOTPEHHbIX Ha
nepson obcagHon Tpybe 22 aAns yaepXaHusi ee Ha pacCTOsiHUM OT BTOpon obcagHou
TpyObl 23.

MpeanoyTuTenbHO, YTOOLI 3Ta M3onaumna 91 1 3Tn LeHTpaTopbl 92 pacnonaranucb
Ha paccTosiHMKM No meHblien mepe 100 m Baonb nepson obcagHonm TpyObl 22, a Bonee
BEPOATHO — Ha paccrosHum 300-500 m. Tam, rae 3TO NpeanoyvTUTENbHO UMK
NMPakTUYECKN BbIFOAHO, HA HAPYXHOW CEKLMM METanNMMYECKon KOHCTPYKUMM MOTYT ObITb
yCTaHOBINEHbI M3onupyowme pasgenurtenu, dpopmupytowme sarpybHoe npoctpaHcTso. K
npuMepy, OHM MOryT ObITb YCTaHOBMEHLI Ha BTOpoX obcagHon Tpybe 23 B npuBeLEeHHOM
Bblle npumepe. Cneayetr OTMETUTb, YTO um3ondAuus He obsasaTenbHO AO0MmKHa ObITb
MONMHOCTLIO CMITOLIHON Ans ofecnedeHusa nonoxmtenoHoro adpdekra. Lenbto siBnsieTcs
co3faHue ApYyron TpaekTopum K 3emne. HecmoTps Ha TO, YTO M3onAUUA MOXET ObiTb
npeaycMoTpeHa Ha pacctosiHum B 100 M, oHa MOXeT ObITb Kak HECMMOLUHOW, TaK N MOXET
obecneymBaTtb CNOLIHOE U3ONNPOBAHNE Ha NPOTSXKEHUN BCEWN AUCTAHLMN.

MpenmyLecTBOM KOHUrypauum, nokasaHHon Ha durype 5, sensieTcss oTCyTCTBME
Heobxogmmoctn B Oonblwimx anvHax kabena 41 wmexay wmoaynem 4 cbopa wu
METanMMYeCKON KOHCTPYKLUMNEN 2, HeOBX0ANMbIX B KOHpUrypaLmm, nokasaHHon Ha durype
1. 310 03HayaeTt, 4To cucTtema MoxeT ObiTb Gonee nNPoOCcToM B NNaHe YCTaHOBKW.
Hanpumep, ycTaHOBKa yka3aHHOW CUCTEMbl MOXET OCYLLECTBMSATLCS MOHTUPOBAHMEM
kopnyca wmoayna 4 cbopa Ha oTpeske MeTannuyeckon TpybObl, obecneyeHHoro
CKOMb3SALWMM KOHTakTOM ANsl CO3[4aHUSA KOHTaKTa C APYrMM OTpeskoM TpyObl 4depes
3aTpybHOe npocTpaHCcTBO. [ns  AanbHEeMWero  ynpoweHUs  MNO3ULUOHUPOBaHUS
BHYTPUCKB2XXMHHbIN AaTyYMK 5 MOXET ynyckaTbCsl, @ CEHCOp MOXET pacnonararbcs
BMECTE ¢ moaynem 4 cbopa BO BHYTPUCKBaXKMHHOM Onoke 4a. Takas koHdurypayms
MOXET COKPaTUTb BPEMSA MOHTaxa, Heobxo4umoe Ans YCTaHOBKM.

Tak, B HEKOTOPbIX OBCTOATENBCTBAX Hanuumne cpeacts 91, 92 M3onsauMm MOXeT
ObITb NPeAnoYTUTENBHEN, YeM Hanuuune kabenen 41. Kakas cuctema npeanodTutensHen
ANSA KOHKPETHOW YCTAHOBKM MOXET ONPEAENSATLCA BHELUHUMU hakTopamu, KacaroLMMmNCs
YCTaHOBKM, UK, BO3MOXHO, MOAEMNNPOBAHNEM KOHKPETHOW YCTaHOBKM.

B TunuyHOM cnyyae, opHako, KOHdurypauus, npeacrasneHHaa Ha Purype 1,
BEpOATHO, OyaeT nyywe B paboTte, yem npegcraBneHHan Ha durype 5, B criyyae, korga

ee NpMMeHeHNe NpakTUHECKN OCYLLIECTBUMO.
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B koHurypaumm, aHanormyHon Ton, 4Tto nokasaHa Ha durype 5, mogynb cbopa
MOXET HabntogaTb OTHOCUTENLHO Bonee BbICOKMMA TOK, HO OTHOCUTENBLHO Bonee HU3KYH
pasHOCTb noTeHymanos. Tak, B koHdurypaymm Ha durype 5 pasHoOCTb MNOTeHuManos
mMoxeT ObiTb, Hanpumep, 10-20 mB, a TOK, Hanpumep, coctaenatb 1 A. C gpyron
CTOPOHbI, B KOHUrypauum Ha durype 1 pasHOCTb NOTEHLMAaNoB MOXET ObiTb, HaNpUmep,
100-200 wmB, a TOK, Hanpumep, coctaBnaTb 100-150 mA. bonee BbICOKOE 3Ha4eHue
pasHOCTM MOTEHUManoB AOCTUraeTcsa 3a cyeT Oonbllero paccTtosiHus, o6ecneyeHHOoro
kabenem (kabensamn) 41 B koHdUrypauum Ha durype 1, a bonee HU3KOE 3HAYEHUE ToKa
BbI3BaHO cOnpoTuBeHnem kabens (kabenen).

NMOMMMO yKasaHHOro OTNMuYMA B TOM, Kak COeauMHEeHus obpasoBaHbl U Kak
AOCTUraeTCs PasHOCTb NOTEHUMANOoB, a Takke OTNMYUA B NpeumMyLLecTBax U HegocTaTkax
NCNONb30BaHNS, KOHCTPYKUMS M PYHKUMOHMPOBAHME CUCTEMbI, MPEACTABMEHHON Ha
durype 5, noxoxa Ha Ty, 4YTO npeacraeneHa Ha durype 1. AHaNOrM4YHO, pasfnyHbie
anbTepHaTUBbI, ONUCaHHbIE Bbiwe B OTHOWEHUM Puryp 1-4, Takke NPUMEHUMbI Tam, rae
NCnonb3yeTca cucTema, npeacrasneHHasn Ha durype 5.

Cnegyer OTMETUTb, UYTO  KOHurypayma  um3onayum Uu COEAUHEHUN,
npeacraeneHHas Ha durype 5, MOXeT ObiTb UCMOMb30BaHa B KaXKAOM W3 BapuaHTOB
OCyLLEeCTBNEHNSA, npeactasneHHom Ha durypax 1, 3 mn 4. lpu 3TOM, aHanoruyHo,
pasnuyHble popmMbl Mogyna 4 cbopa n BHYTPUCKBAXKUHHOTO Brnoka 4a, ON1McaHHbIE BbILLE,
MOryT ObITb MCNOMBb30BaHbI B KOHAUrypaLun, aHanorMyHon Tou, YTo nokasaHa Ha durype
5.

Cnegyet OTMETWUTb, 4TO B HEKOTOPbIX OBCTOATENbCTBAX MOXET ObITb
NPeAnOYTUTENbHLIM  UCMOMb30BaHNE WUMEIOLMXCA CUCTEM MNOAA4YM MOLLUHOCTM AnS
CO3J,aHNSA CKBaXKWHHOW YCTaHOBKW, rOTOBOW K OECnpOBOLHON CBA3M, AaXe B OTCYTCTBUE
HamepeHMs MCnonb3oBaTb OECnPOBOAHbLIE BO3MOXHOCTM MPU U3HAYANbHOM MOHTaXe
YKa3aHHOW CKBaXKMHbI.

MoaTomy KOHUrypauus, nokasaHHas Ha durype 3, rage CBSI3HOW NOBTOPUTENDL 7 U
COOTBETCTBYIOLLAA CMCTEMA NOAA4YN MOLLUHOCTU BKMNIOYEHbI B 3aTpybHOE NpocTpaHcTeo B,
MOXeET ObiTb obecneyeHa BO BPEMSA U3HAYaNbHOMO MOHTaXa CKBaXKWMHbI 4SS TOro, YTobbI
caenatb CKBaXMHY rotoBon k OecnposogHon cBAsW. 310 obecneunt CBA3b C
MOBEPXHOCTbIO, €CNK nosgHee ByaeT NPUHATO peweHue o6 MCNoNb30BaHUKU, HaNpUMep,
BHYTPUCKB2XXMHHOIrO GecnpoBOAHOr0 MHCTpyMeHTa 71 nojgaun curHana Ans nojayu
curHana Ha nosepxHocTb. Crnegyer Takke OTMETUTb, UYTO TepMuH «BecnpoBogHOW»
NCMNONb3YEeTCS B OTHOLLUEHWUW MPOCTPAHCTB MEXAY BHYTPUCKBEKMHHBIM NMPOCTPaHCTBOM U
Hapy>XHbIM NPOCTPaHCTBOM — T.€. KacaeTcsa OTCYTCTBUSA kabenen/npoBoaoB, MPOXOASALLMX

Yyepes yCTbe CKBaKMHbI.
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B apyrmx obcrosTenbcTBax MpPeACTaBrieHHble 34eCb CUCTeMbl MOoryT ObiTb
yCTaHOBIMNEHbl NOCTakTym. Hanpumep, cuctema, aHanormyHo Tou, YTo npeacTaBneHa Ha
durype 1, yctaHoBneHHasi B 3aTpyOHOM npocTpaHcTBe A, MOXeT ObiTb yCTaHOBMEHa
NOCTMaKTyM Npu 3ameHe aKcnnyaTaynoHHOW KONOHHbI. B gpyrom cnyyae cucrema MoxeT
ObITb YCTAHOBMEHA B IMaBHOM CTBOME 3KCMNyaTauUoOHHOW KONOHHbI. Cnefyet OTMETUTb,
YTO KaxKaasi U3 KOHpUrypaumm n peLLeHnn, NPeACTaBEHHbIX B HACTOSALLEM ONUCaHWUK, HE
Hy)xgaetca B kabene, NpoxoaaWmMm 4Yepes ycTbe 1 CKBaKMHbI. [103TOMY 3TU CUCTEMDI
MOTYT MCMNONb30BaTbCA TaM, r4e HET AOCTYMHOro NeHeTparopa, Unu ero NCnonb3oBaHne
HenpeanoYTUTENBHO.

B TO Bpemsa kak KoHdwurypauus, npeacrasneHHas Ha durype 4, UnnocTpupyet
Hanuune AOMNOMNHUTENbHOrO MNOA3EMHOrO MPEAOXPAHUTENBHOrO KnanaHa 8, B Apyrux
obcToaTenbCcTBax MOXET ObiTb MPEefyCMOTPEH APYroM Tun (BO3MOXHO YNpaBsieMbil
ANCTAHUMOHHO) KnanaHa unu KoOMnoHeHTa. Hanpumep, koHurypauyms, aHanornyHas Ton,
YTO nokasaHa Ha durype 4, MOXeT NCMNONb30BaTbCA C 3aTPYOHbIM APEHAKHBIM KnanaHom,
NPEeAYCMOTPEHHbIM B CKBadKMHE Ana obecnedyeHns BO3MOXHOCTUM  perynvpyemomu
rMAPaBrMYECcKOn CBA3N UMN BEHTUNNPOBAHUS MEXAY OAHWMM 3aTPyOHbIM NPOCTPaHCTBOM
N 4pyrum 3atpybHbIM NPOCTPAHCTBOM, NN MEXAY 3aTPyOHbIM NPOCTPAHCTBOM U CTBOSIOM
CKB@XXMHbI. YKa3aHHbIW KranaH MOXEeT COAepKaTb KnanaH 3akadky rasnudTHoOro rasa Ans
obecnevyeHna BO3MOXHOCTM rasy MPOHWKHYTb B CTBOJST 3KCMMyaTauMOHHOW KOMOHHbI U3
3atpybHoro npoctpaHcTea A. AHaNOrM4yHo, KnanaH MoXeT ObiTb MNakepoM Wrnu KnanaHom
yepes nakep, Unu knanaHom B o6xop nakepa. Onatb xe, Ansa obecnevyeHna BEHTUNALUM
KOHKpEeTHOro 3atpybHOro npocTpaHcTBa NOA  ynpasBneHuMem, nocTynawwmm C
NMoOBEPXHOCTU. B apyrom npumepe knanaH MOXET cogep)aTb KnanaH ynpasneHus
pacxo4oM, Hanpumep, ANS ynpaBneHus AONEen OT HEeKOTOPOW 30Hbl, NGO OH MOXET
npeaocTaBnATb CpeacTBa Ansa obecneyeHms BO3IMOXHOCTM YNy4dleHHoro cbopa gaHHbIX
O pocTe gaBneHuns 3a cyet nsbasneHusa ot apdekta obbema cTeona ckBaxkuHbl. CrnegyeT
OTMETUTb, YTO KramaH B KaKAOM M3 cnyvyaeB MoxeT ObiTb KnanaHoMm yrnpasneHus
pacxoAoM, KOTOPbIN He obecnedmBaeT BO3MOXHOCTb MOMHOrO NEPEKPbITUA MOTOKA, HO,
Hanpumep, MOXET PYHKLUNOHNPOBATD, KaK LUTYLiep NEPEMEHHOro gnameTpa.

KnanaH wnu KOMMNOHEHT B KaXZOM npumepe MOoXeT ObiTb KrnanaHom unu
KOMMOHEHTOM, ynpasnsieMbIM C NOMOLLbIO 6€CnpoBOAHON CBA3W.

B Apyrom anbTepHaTMBHOM BapuaHTe NpefCTaBfeHHble 34eCb PEeLleHUs MOryT
NCNONb30BaTbCA ANA OCYLECTBMNEHUS CBA3M C WHCTPYMEHTOM WWnu ynpasneHus
WHCTPYMEHTOM, NOAAEPXKUBAEMbIM MPOBOLHON NMUHUEW/OAHOXUINBHBIM MPOBOAOM, UMK
NPUKPENMEHHbIM K TMOKOW KOMNOHHE TUNa «KOMTIOOMHM» B 3KCNNyaTauMOHHOW KOMOHHe 21.

Takon MHCTPYMEHT MOXEeT ObITb BbIMNOMHEH C BO3MOXHOCTBIO MO4a4vM CUrHanoB Ha wunm
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ynaenvBaHWs CUrHanoB OT YKa3aHHOW KOIMOHHbI, MPU 3TOM YKa3aHHbI€ CUrHarbl NPOXoaAT
yepes NoBTOpUTESNDb 7.

C cucrtemamm, aHanorMyHbIMU TOW, YTO onmucaHa 3aecb, MOXET ObiTb obecneveHa
BO3MOXHOCTb W3BMNEYEHUST MOLLHOCTM Ha BepodATHOM ypoBHe B 50 mBT. To ectb
KONMUYECTBO MOLLHOCTU, KOTOPOE MOXET ObiTb M3BMNEYEHO, He 0bs3aTenbHO ABMSETCS
BonbLUMM, HO, YTO B AAHHOM Crny4vae npeacTaBnseT UHTEPEC, 3TO TO, YTO 3Ta MOLUHOCTb
MOXET ObITb AOCTYNHa Ha MPOTSKEHMM BCEro NEpUOAa <KU3HW» CKBaXKWUHbI, U €ro
AOCTaTOMHO  ANS  BbIMNOMHEHMS MOME3HbIX (OYHKUUKW, Takux Kak ynpasneHue
BHYTPUCKBEXXMHHbIMU YCTPOMNCTBAMMW, BbINOMHEHNE BaXKHbIX U3MEPEHMN K obecneveHune
BO3MOXXHOCTU Nepeayn ykasaHHbIX USMEPEHUIN HA NOBEPXHOCTb.

CnepyeT OTMETUTb, YTO, B LEMNOM, B BapmaHTax ocyLjecTBneHnsa obwero tvna,
npeacTaBneHHbiXx Ha durypax 1-4, Hambonblee BnMsHUE Ha 3DDEKTUBHOCTL cBopa
OygeT MMeTb Nnowjaab NonepeyvHoro ceveHus kabens (kabenen) 41, n 1o, 4TO NMNEZAHC
NCTOYHMKA, OOecneYeHHbIn coegmHeHnsMn 41a v 41b, HU3kMA. 3TO O3HA4YaET, YTO NMpU
BKITIOMEHMMN MHOXECTBEHHbIX cucTeM cbopa B O4HY CKBE&DKUHHYIO YCTaHOBKY, NPOUCXOAUT
Hebonbwoe cHwxkeHne B addekTmBHOCTM noboro m3 mogynen 4 cbopa. Cnepyer
OTMETUTb, 4TO, B Uenom, nobdasa gononHuTenbHas cuctema cbopa OyaeT MMeTb CBOM
cobcTBeHHble kabenn 41, koraa aTo yenecoobpasHo. JTo nonaraeTca Ha ToM pakre, 4To
notepn B kabene o3Ha4yalOT, 4YTO Hanuume Oonbwero konmnyecTesa cuctem cbopa,
NUMEILLNX OAUH U TOT Xe kabenb, He NPUHOCAT BOMbLUYO MOMb3y.

B uenom, B OOHOW CKB&XMHHOW YyCTaHOBKE MOXET ObiTb NPeayCcMOTPEHO
Heckonbko mogynen cbopa nboro Tuna M3 Tex, YTO OnMMcCaHbl Bbiwe. Tak, Hanpumep,
AN OCYLLECTBMNEHNSI MOHUTOPUHIa YCIOBUA B 9KCMNyaTaUMOHHOW KONMOHHE MOXET OblITb
NPeayCMOTPEH OAMH AaTyuuk, OAMH JdaTtumk MoXeT ObiTb npeaycMoTpeH Ans
OCYLLIECTBNEHNS MOHUTOPUHra 3aTpybHOro npOCTpPaHCTBa, KPOME TOro MOXET ObITb
NPeAYyCMOTPEH OAMH Kranad, Npu 3TOM BCE M3 NEePEeYMCNEHHbIX YCTPOUCTB NUTaKOTCA OT
OTAENBbHOro, COOTBETCTBYIOLLErO, MOAYNsa cbopa. AHanormyHo, nbdon n3 moaynen céopa
MOXET MCMNONb30BaTbCA ANS Noga4vnM MOLLHOCTU HECKONbKUM yCcTponcTeam. B HekoTopbix
npuMepax Kaxkgoe YCTPOMCTBO MOXET MMETb CheunanbHO npegHasHadYeHHbln kabenb,
naywmm ot Ttakoro mogynsi cbopa. B gpyrnx npumepax MoxeT ObiTb MpefycMOTpeHa
MHOroTO4EeYHas CUCTEMA, B KOTOPOM OAWH kabenb oT Moayns cbopa ucnonb3yeTcs Ans
COEAVHEHNS C HECKONbKUMM BHYTPUCKBAXKUHHbIMK ycTporcTBamu. MHorotoueyHas
cuctema MoxeT ObiTb npegHasHayeHa ana obecneyvyeHns BO3MOXHOCTU  nojauu
MOLLIHOCTW N OCYLLIECTBIEHNS CBA3M C HECKOSTbKUMMW BHYTPUCKBEXKMHHBIMU YCTPOUCTBaMM.

Tak, ykasaHHbI kabenb MOXeT HECTW CUrHanbl MOLYHOCTW, NepejaBaeMble AaHHble U
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afpecHyro nHdopmayuio. Takke moaynb cbopa MOXET ObiTb BbINOMHEH C BO3MOXHOCTBIO
aAMVHUCTPUPOBAHUA MHOIOTOYEYHOW CUCTEMBI.

CnegyeT OTMETUTb, 4YTO B TO BPEMSA KaKk B BapuaHTax OCYLUECTBNEHUS,
NPeACTaBneHHbIX Bbile, kabenu 41, 42 NpOXOASaT 4Yepes He3aropoXKeHHble 3aTpyOHble
NMPOCTPaHCTBa, B APYrMX Cry4yasx OAWH UM HECKONbKO kabenen 41, 42 MOryT NpOXOAUTb
yepes nakep (Bkno4vas pasdyxaroLun nakep), UEMEHT unn gpyroe 3aTtpyOHOe yCTPONCTBO
repmeTmsauuu.

CneayeT OTMETUTb, YTO NO MEHbLLEN MEPE B HEKOTOPbIX Cry4vasx XxapakTepuCTUKu
NPEeACTaBMEHHbIX 34eCb CUCTEM M annaparoB MOryT MNPUHUMATb pacnpeseneHHyo
dopmy. 31O 03HAYaeT, 4YTO, Hanpumep, Moaynb cbopa MOXeT ObiTb NPEeACTaBeH B BUAe
HECKOMbKNX OTAEMbHbIX YacTeN, KOMMOHEHTOB, UMW NOAMOAYNEN, KOTOpPbIE MOryT ObITb
pacnonoXeHbl Ha pa3HbIX y4acTkax.

Ha durype 6 npeacrasneHa anbTepHaTtMBHasd CKBaXKMHHAA YCTaHOBKA, KOTopas
UMEET MOXOXMEe YepTbl C YCTaHOBKOMW, MpeactasneHHon Ha durype 1, npuuem 3aechb
NCMNONb30BaHbI T€ e CCbINIOYHbIE NO3MLUUK ANA 0003HAYEHUA XapaKTEPUCTUK, obLmux ¢
durypon 1, npu 3TOM JeTanbHOE ONUCaHWe YyKasaHHbIX OBLWMX XapakTepUCTUK
yrnyckaeTcs.

CkBaXXMHHaa ycTaHoBKa, npeacTasneHHas Ha durype 6, nomoraer OGonee
JeTanbHO NPOUNMNIOCTPUPOBATL HEKOTOpPble arnbTepHaTUBHbIE BapwaHTbl, OMUCaHHbIE
BbllUE€, B OTHOLUEHMM CKB@XKMHHbIX YCTAHOBOK, MPEACTABMEHHbIX Ha W OMUCaHHbIX B
oTHowweHnn duryp 1-5.

CkBaXvMHHas ycTaHOBKa BkNoyaeT B cebs annapar MOHUTOPUHra aHanorm4yHo
TOMY, 4YTO npeacTtasneH Ha durype 1. TllosTomy 3aecb ecTtb moaynb 4 cbopa,
COEeAMNHEHHbIN nocpeacTBoMm kabenenm 41 ¢ napon OTCTOAWMX y4vacTkoB 41a u 41b.
OpHako B AaHHOM criyyae NepBbIA M3 YHaCTKOB 41a pacnonoXeH Ha 3KCnnyaTaumoHHOM
KONMOHHe 21, n noaTomy nepBbin M3 kabenen 41 coepuHSAETCa C 3KcnnyaTauMOHHOW
KONMOHHOW, B TO BPEMS Kak BTOPOM U3 OTCTOSALMX yHacTKoB 41b pacnonoxeH Ha obcagHou
Tpybe 22. Tak, mexay coeamHeHmsamn 41a, 41b obecneunBaeTca pacCcTostHME Kak Mo ocu,
Tak u paguanbHO, 1 NO3TOMYy MOAYIb 4 cbopa coeanHeEH Yepe3 3aTpybHOe NPOCTPaHCTBO
A. borniee TOro, Ha 3kcnnyatauMoHHOM KONoHHe 21 B obnactn BTOPOro coeauHeHus 41b
pacnonoxeHa msonauyua 91, npoxogdawjas no ocm no obe CTopoHbl OT Hero. Cnegyer
OTMETUTb, YTO B APYrOM anbTEPHATUBHOM BAPMaHTE O4HO COEAMHEHMNE BEPOATHES MOXET
OblTb C MOPOAOWN, @ HEe C METaNNMYECKOM KOHCTPYKUMEN. B HEKOTOpbIX cnydasix Bce
annapaTbl CUCTEMbI MOAAYN MOLLUHOCTU MOTYT HaxoAWUTbCH CHapyxu obcagHou Tpybbl —
T.e. Mexgy obcagHom Tpybonm wu nopogon. Takom BapwaHT, B uUenom, Oyaet

HenpeanovYTuTesibHbiIM C TOYKU 3PEHUA pI/ICKa/CJ'IO)KHOCTI/I YCTaHOBKW, HO OH BO3MOXEH.
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Kpome TOro, B HacTosiLeM BapuaHTe OCYLECTBMNEHMSA NPEeayCMOTPEHbI BTOPOU U
Tpeti  moaynm 4 n 4”7 cbopa (SBRSIOLYMECH  4acCTblO  COOTBETCTBYHOLUMX
BHYTPUCKBaXUHHbIX BrOKOB), pacnonoXeHHble B 3aTpybHOM npocTpaHcTee A. B Takom
BapuaHTe OCYLLECTBMNEHMS KadKAbIA W3 YyKasaHHbIX Apyrux mogynem 4, 4” cbopa
MCNONb3YyeT TOT e nepBbin kabenb 41. Tak, OAWH U3 TEPMMHANOB KaXKAO0ro 13 Moaynen
4’ 4” cbopa coeamHsieTcs ¢ NepBour Toukon 41a coeguHeHnsa. CnegyeT OTMETUTb, YTO B
APYIMX BapmaHTax OCyLLEeCTBMNEHUS AN CO34aHUSA TakMX COEAMHEHUN C NEPBOW TOYKOWU
COEAVHEHNS MOryT WUCMNONb30OBaTbCs OTAENbHble kabenu, U Takon BapuaHT Oyaer
NPeAnOYTUTENbHLIM, Tak Kak OH nNPUMBEAEH K MOBbLIWEHUO  3PPEKTUBHOCTM.
Ncnonb3oBaHne efuHCTBEHHOrO BeEpXHEro kabens, Kak nokasaHo, HexenatenbHO, HO
nomoraeT ynpocTutb nsobpaxeHne. B HEKOTOPbIX cnyvasx MOXeT ObITb NPeayCMOTPEHO
HEeCKonbKO moaynen cbopa, pacnpeeneHHblX B pasHbIX 3aTPyBOHbIX NPOCTPaHCTBAaXx.

B HacToswem BapuaHTe ocyLecTBnNeHnsa nepsbii Moaynb 4 cbopa coeguHaeTcs C
BHYTPUCKB2XXMHHbIM AaT4YnMkOM 5 nocpeacTBOM BTOPUYHOro kabens 42, aHanornyHo
BapuaHTam OCYLEeCTBNEHNs, npeacTtaeneHHeim Ha durype 1. OpgHako 3aecb
BHYTPUCKBAXXUHHBIN fatumk 5 pacnonoxeH Hmxke nakepa [P, a kabenb 42 npoxogut
yepes Hero. [latumk 5 B aHHOM cnyyae BbINOMHEH C BO3MOXHOCTbIO OCYLLECTBNEHUS
N3MEPEHWN YCrOBUMA AaBNEHUs W/UNn TemnepaTtypbl BHYTPU 3KCMyaTayMOHHOW KONMOHHbI
21 yepes nopT 21a, NPEeayCMOTPEHHbLIA B CTEHKE 3KCMnyaTayMoOHHOMW KOMOHHbI 21. To
€CTb, HECMOTPS Ha TO, YTO BHYTPUCKBAKUHHBLIN AaTyMK 5 pacnonoxeH B 3aTpybHOM
NpoOCTpaHCTBE A, OH BbINOMHEH C BO3MOXHOCTbIO M3MEPEHUs napameTpoB BHYTPU
3KCNnyaTayMoOHHOWN KONOHHbI 21.

Bonee TOro, B ykasaHHOM BapwaHTe OCYLLECTBNEHUS NPEAYCMOTPEHbI BTOPON U
TPETUA BHYTPUCKBAXKUHHbIE aaTtyumkn 5 n 5”. B ykasaHHOM BapuaHTe OCYLLECTBIEHUS
KaxKabll U3 BHYTPUCKBAXKUHHBIX AatymkoB 5, 5, 5” coeauHeH ¢ mopynem 4 cbopa
NoCpPeACTBOM OJHOrO U TOro e BTOPUYHOro kabens 42. STOT BapuaHT npegcraBnseT
cobon MHOroTo4euHyto cuctemy, a kabenb 42 Mcnonb3yeTcs ANS NepeHoca CUrHanoB
MOLLIHOCTW, CUrHanoB ynpasreHus, 4aHHbIX O NapameTpax U agpecHon nHdopmaymu, ans
obecneyeHns BO3MOXHOCTM MOAaYN MOLLUHOCTU Kaxaomy M3 gatymkoB 5, 5, 57 un
N3BMNEYEHNS U3 HUX NOKa3aHWN.

Cnegyer OTMETUTb, UYTO B anbTEepPHaTUBHbIX BapwaHTax OCYLECTBNEHUS
HEKOTOPOE YUCMO BHYTPUCKBAKUHHBIX AATYNKOB UMW APYTUX BHYTPUCKBEXKMHHbBIX
YCTPONCTB BeposaATHee OyaeTr nutaTtbCa OT OgHOro moayna 4 cbopa nocpencTsoM
OTAEnbHbIX, CneynansHo NpeaHasHayveHHblx, kabenen 42, yem egUHCTBEHHbIM Kabenewm,
Kak MokasaHO B HaCTOSLLEM BapuaHTe ocylecTBneHus. bonee Toro, kak ynoMuvHanochb

BbllLe, B TO BPEMSI KaKk B HaCTOSILLEM BapuaHTe OCYLLECTBIEHUSI NpeaycMaTprBaeTcs
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HECKOMbKO AaTyuKoB, OTXOAALMX OT OAHOro moayns cbopa, B ApPYyrUx BapuaHTax
OCYLLECTBMNEHNS OAUH MOAYyNb cbopa MOXET UCMOonb3oBaTbCHA ANS MOAAYU MOLLHOCTU
pasHbIM TUMNAM BHYTPUCKBAXXMHHbIX YCTPOWCTB. Tak, oAuH moaynb cbopa, Hanpumep,
MOXET WCMOoNb3oBarbCA ANA MNOAAYN MOLLUHOCTM  BHYTPUCKBKUHHOMY  AATYMKY,
BHYTPUCKBXXNMHHOMY MOBTOPUTENIO U BHYTPUCKBAXKNUHHOMY KnanaHy.

B HacTosem BapmaHTe oCyLLeCcTBNEHUa BTOpPon moaynb 4° cbopa npeacraBnseT
cobon 4acTb BHYTPUCKBAXXUHHOIO WHCTPYMEHTA, KOTOPbIA COAEepXUT oba anemeHTa:
mMoaynb cbopa n ceHcop. B HacToswem BapnaHTe OCyLLECTBIIEHUS CEHCOP BbINOMHEH C
BO3MOXHOCTbLIO U3MEPEHMSI NapamMeTpoB B 3aTpyOHOM npocTpaHcTBe B uepes nopt 223,
npeayCMOTPEHHbIN B nepBon obcagHon Tpybe 22. Tak, Hanpumep, CEHCOp BO BTOPOM
moayne 4’ cbopa moxeT ObiTb BbINOMHEH C BO3MOXHOCTbIO U3MEPEHNS AABMNEHNUS W/Unn
Temnepartypebl B 3aTpybHOM npocTtpaHcTee B.

Bornee TOro, B HacTosiLlEM BapuaHTE OCYLLECTBNEHMA TpeTun moayne 4~ cbopa
TOXE npejcraBnseTr cobon YacTb BHYTPUCKBEKMHHOIO MHCTPYMEHTA, KOTOPbIA B AAHHOM
crnyyae cogepXxut moayne cbopa n 6rok CBSA3M 4NA OCYLECTBEHUSA CBA3WN C CEHCOpamu
605, pacnonoxeHHbiMn B 3aTtpybHOM npoctpaHcTtee B un 3atpybHom npoctpaHcTee C.
3aecb cBA3b Mexay ceHcopamum 605 n BTopbiM Moaynem 4”7 cbopa obecneumBaeTcs C
nomowbto  BecnpoBogHbIX cpeacts. K npumepy, MoxeT ObiTb npefycMoTpeHa
WHAYKTMBHAsA nojaya curHana unu nojadva akyCTUYEeCKOro curHana mMexay ceHcopamu
605 n moaynem 4” cbopa. CeHcopbl 605 moryT ObiTb PU3NYECKM PACMONOXEHbI TaK
Orn3Ko, Kak 3TO BO3MOXHO, NO OTHOLLEHMIO K Moaynto 4” cbopa.

[OomKHO BbITb MOHSATHO, YTO Kak TOMbKO AaHHble AOCTUraloT BepxHero 6noka 6
CBSA3N, OHWM MOryT ObiTb nepeaaHbl HapyXy, Ha HeoOXOAMMbIN Y4acTOK, WCMONb3ys
CTaH4apTHbIE METOAbI CBA3WN, TakMe Kak MeTobl MOOUNbHOW CBSA3W, MHTEPHET U T.4., Ha
paboyee mecto PM ans nocneaytowen obpaboTkn wunm nsydeHusi. KoHeyHo, Takke
MOryT ObITb NPEefyCMOTPEHbI MPOBOAHBLIE COEAMHEHUA Mexay paboumm MecTom WU
BEPXHUM BNokom 6 cBSA3N.

Bonee Toro, gaHHble Takke MOryT ObiTb OTApaBneHbl OT paboyero mecta PM
BEPXHEMY Yy3ny 6 CBA3N ANA NepeAauyn BHYTPb CKBaXKWHbI. Tak, Hanpumep, curHanbl
ynpaeneHmst MoryT ObiTe nepegaHbl ¢ paboyero mecra PM yepes BepxHun 6rok 6 CBA3n
BHYTPb CKBa)XMHbl Ansi ynpasneHus paboton mopyns cbopa, unmM CeHcopa, Wunu
BHYTPUCKB&XXMHHOIO KnanaHa, Wnu noBTOpUTENS, W T.4., Takum o6pasom BHYTPb
CKB@XXMHbI MOTYT BbITb OTNpasneHbl Niobble HEOOXOAMMbIE AaHHbIE.

B apyrom anbTepHaTMBHOM BapuaHTe CHapyXu camon HapyxHown obcagHoun
Tpybbl, Hanpumep, TpeTben ob6cagHonm Tpybbl 24 B BapuaHTe OCYLUECTBINEHUS,

npeacraesneHHoM Ha durype 6, B obnactm okono yctbst 1 CKBaXKMHbl MOXET ObITb
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npeaycmorpeHa wusonaums. OHa MoxeT cnocobcTBoBarb nojave  MakCUMarnbHO
oTpuUyarenbHOro noTeHuyuana, BbI3BAHHOrO TOKaMW KaTOAHOW 3alyuTbl, rrybxe BHYTPb
CKB@XWHbI. JTO obecneuymBaeTcs 3a CYET MUHUMMU3UPOBAHUA yTeyek B obnactm okoro
YCTbS1 CKBaXKMHbl. [MO3TOMY HanuMume M3onauun Ha camon HapyXkHou obcagHon Tpybe
MOXET NOoMOoYb 06ecneynTb BO3MOXHOCTb PaCronOXKEHUS CaMoOro BEPXHEro CoefnHEHNSs
41a Huxe, nsberasa npu 3TOM 3HAYUTENBHOTO CHKEHUST 3 MEKTUBHOCTI cucTembl. Ecnn
MOCMOTPETb Ha KPUBYKD CHMDKEHUS MOTEHUMana, 3a CYeT Hanumums M3onsaymm Ha camowu
Hapy>xHon obcagHon Tpybe 24 oTpuuaTtenbHbIi NOTEHUMan MOXET CHMXKaTbCHa B
N30NMpPoBaHHOMW OOMNacTM OKOMO YCTbSA CKB&XMHbl OYEHb MEASIEHHO, a 3aTeM MOXET
HauyaTb CHMXaTbCA ObiCTpee nNocne JOCTUXEHNS HEN30NMPOBaHHOW obnacTu.

durypa 7 npeacraensieT cobon rpadpuk, nokasbiBaWMA MNPUMEP TOro, Kak
onTMManbHas MOLYHOCTb, AOCTyNHas ans cbopa B CKB&XKMHHOW YCTaHOBKE, U3MEHSAETCA C
rnybuHoOn ckBaXKmMHbI. Kak oTMe4yanoch Bbille, U3-3a YBENUYEHNS PasHOCTU NOTEHUMarnos,
o6ecneyvyeHHoro yBenmyeHnemM pacCTosHUA MeXay COeANHEHMAMMW, C OA4HOW CTOPOHBbI, U
CONpOTMBIEHNA kabens, ¢ 4pyron CTOPOHbI, UMEET MECTO Hekas onTumanbHas rnybuHa
ANS HUXHEro coeauHeHns 41b, unu, uHade roBops, ONTUMAaribHOE PacCTOAHUE MEeXAy
ABYMs1 coeauHeHusimm 41a n 41b. paduk, nokasaHHbln Ha Purype 7, OTHOCUTCS K
PacrnonoXeHUto, B KOTOPOM BeEpXHEE CoeguHeHue 41a NpUMepHO Ha 5 MeTpOB HUKe
YCTbSl CKB@XXMHbI, TO €CTb HaxoauTca B obnactn nogBeCcHOro yCTpoucTea XsoCToBuka. B
3TOM npUMEPE MOXHO BUAETb, 4YTO ONTUManbHasa rnybuHa HWXKHEro CcoeauHeHUs
Haxogutca B panoHe 550 M BHYTpU CkBadKUHbl. OAHaAKO MOXHO TakXe 3amMeTUTb, YTO
3HauUTENbHas YacTb ONTUMANbHOW MOLLHOCTIN MOXET ObITb Nony4yeHa Ha rnybuHax okono
300 n 950 m. B obwem cnyyae Oyaet npeanouTUTENbHEN MUHUMU3NPOBATbL ANUHY
kabens, pocturas cbop  ONTUMANbHOW  MOLWHOCTW, YTO  MpejycmatpuBaeT
MUHUMU3NPOBaHME rryOuHbI BTOPOro coegunHenmns. OgHako moryT ObiTb 06CTOATENBCTBA,
B KOTOPbIX MOXET UCMOMb30BaTbCA NPEMMYLLECTBO pPacnonoxeHmsa moayns cbopa rnybxe
BHYTPUW CKBaXXMHbI.

OnTumanbHOE pacrnonoXeHne ANs BEPXHEro COEAMHEHMS MOXET 3aBUCETb OT
TOro, ra€ BBOAWTCS TOK KaTrOAHOW 3awuTbl (MW LPYrON TOK), U rA€ YKa3aHHbIA TOK
MaKkCUMarneH, iy NoTeHUuarn, Bbi3BaHHbIA TOKOM, MakcumaneH. NpeacTtaBneHHble 34eCh
cnocoBbl N cuCTeMbl BKMOYaoT B ceba aTanbl, HA KOTOPbIX CHayana onpeaensoT, rae
nogasaemMblil TOK (UNM MOTEeHUuan) MMeEeT MakCumarbHOe 3HayeHwe, 1 BbibupatoT
y4YacToK ANSA BEPXHEro COEANHEHNSA B 3aBUCUMOCTW OT 3TOrO.

BepxHee coegnHeHue MOXeET Haxoautbes B npegenax 100 m OT NoOBEpXHOCTH,
npeanoYTUTENBLHO, B Npegenax 50 M, ecnn ckBaxkuHa npeacrasnseT cobon MaTepukoByo

CKBaX)KUHY.
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BepxHee coeguHeHne MOXeT HaxoauTtbcda B npegenax 100 m OT ypoBHA AHa,
npeanoYTUTEnBLHO, B npeaenax 50 M, ecnu ckBaxkuHa npegcrasnseT cobon NoaBOAHYIO
CKBEXXVHY.

Kak oTmevanochb Bbilwe, XOTS NPUBEAEHHOE BbILLE ONMCaHUe ccbinaetcst Ha cbop
OT TOKOB KaTOAHOW 3alyuUTbl, M XOTA TAKOW BapuaHT SBNSETCA NPeAnOYTUTENbHbIM, Npu
HanUuun APYyrux TOKOB B METaNSINYECKON KOHCTPYKLUUN OHW MOTryT ObiTb aHanormvHbIM
06pasom UCNONb30BaHbI.

Cnepyer OTMETUTb, YTO, XOTA BbIWE MPUBEAEHbI HEKOTOPbIE KOHKPETHbIE
npUMepbI, B Lernom, nodor n3 KOMNOHEHTOB CUCTEMbI MOXET ObITb PACNONOXEH B NOOOM
AOCTYMNHOM 3aTpyOHOM NPOCTPAHCTBE.

Korga B onucaHuMM BbilWe YNOMMHAETCA ONTUMM3auua MOLENUPOBAHUEM,
Hanpumep, B OTHOLUEHMN PacCTOSIHUSA, Ha KOTOPOE OTCTOAT COeAMHEHUS, NCMOMNb30BaHUSA
nsonsaymn, Bblibopa TOMbKO PaananbHOro UNU akCUanbHOrO PAaCCTOSHUA, Ha KOTOpoe
OTCTOSIT COeAMHEHUs, N Bbibopa 3agaHHOW Harpyskm cbopa, B TakOW MOLENN MOXET
NCNONb30BaTLCA MO MEHbLLEN MEPE OAUH U3 CreayoLWmMX NapaMmeTpoB:

1. CkopoCcTb 3aryxaHusi HaBepxy CKBaXKWHbl, BbIBEAEHHAA U3 pasmepos
o6cagHbIx TPYO 1 pasmepos Tpyb4aTbix 3IEMEHTOB, BECA, U TUNa Mmatepuana (yaenbHOro
COMPOTUBIIEHNA) W  YAEMbHOrO COMPOTMBIEHUS MOKPbIBaOWEN Tonwm (cpeabl,

OKpY>KatoLLEN CKBaXKMHY).

2. PacnonoxeHne BepxHero coeuHeHuns.
3. PacnonoxeHne HUXHero coeanHeHns.
4, Mnowaab nomnepeyHoro cedyeHnss WM Tun  marepmana (yaenbHoe

CONPOTMBIIEHNE) BEPXHErO Kabens, NCnonb3yemoro Ha Bxogax k cobmpartento.

5. Yucno, pacnonoxeHne, martepuan (snekTponoteHuyman) un nnowagb
NMOBEPXHOCTN aHOA0B YCTbS CKBAXKUHbI.

6. [encrteytoLiee CONpoOTUBMNEHNE CKBAXKUHbI HA YPOBHE MOPCKOro AHAa/yCTbe
CKBa)XMHbI, TakKe BbIBEAEHHOE U3 pasmMepoB obcagHbiXx TPyO M pasmepoB TpybduaTbix
3MEeMEHTOB, Beca, WU Tuna wmatepuana (YAEnbHOro COMNPOTUMBIIEHUS) W  YAENbHOro
COMNPOTUBIIEHNSA MOKPbIBAKOLLEN TONWM (CPEAbI, OKPY>KAIOLLEN CKBEXKMHY), HO B 3TOT pa3
ANA BCEN KOHCTPYKLMN CKBAXKUHbI.

B KOHKpEeTHbIX Nnpumepax npeacTaBneHHbIX Bbilwe cuctem kabenb nnm kabenn 41,
nucnonb3yemble [ANA COeAUHEHMS Mogayns cbopa C  KOHCTPYKLUEW/ OKPYKaroLum
NMPOCTPaHCTBOM, MOIYT UMETb MNOLWab NOMNEPEYHOro CeYeHNsa pasHylo, Hanpumep, 10-
140 Mm% 10 MM? MOXET CUUTATbCsl HWKHEN rpaHuueil NpeAnouTUTENbHOro AMS
dyHKUMOHUpoBaHUA pa3mepa kabens. OO6blMHO npeanouyTutensHon Oyaetr 66nbLias

nnowaab nonepeyHoro ceveHms. Kabenb 140Mm? MoxeT GbiTb MAockuM kabernem Tuna
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Kerite (RTM) LTF3. OH COOTBETCTBYET BEPXHEWN rPaHULe TOro, YTO B HACTOALUMA MOMEHT
AOCTYMHO Ha pPblHKE, HO MOryT ObITb UCNOMb3oBaHbl U OONbLUME pa3mMepbl, €CrN OHU
AOCTYMHbI.

durypa 8 npeacraBnser cobon OGnok-cxemy, wmsoOpaxarowylo npouecc
onTumusaymm cbopa aHeprum mogyrnem cbopa, packpbITbIM BbILLE.

Ha atane 801 npeobpasoBartenb 44 NOCTOSAHHOrO TOKa 3anycKaeTcs, UCMOMb3ys
N3Ha4vanbHble HACTPOMKU/KOHUIypauuo, N NogaeT AOCTYMNHYIO 3HEpPruio cpeacream 45
HakonneHus 3apsiaa.

Ha atane 802 onpenenaiT, UMEET N MECTO A0CTarOvyHOE HanpsbkeHue Ans
nogaym MOLLHOCTU MMKPOMPOLECCOopY B LeHTpanbHOM 6noke 46. Ecnn OTBET «HET», TO
atan 802 NOBTOPSAOT 4O TEX NOP, NOKa OTBET HE CTaHET «4a», a Korga OoTBET CTaHOBUTCSA
«ga», npouecc nepexoant Ha atan 803, Ha KOTOPOM MUKPOMPOLECCOPY B LIEHTParbHOM
6roke 46 nogalT MOLLHOCTb.

3atem Ha 23tane 804 MMKpPOMNPOLECCOP W3MEPSAET BbIXOA4 MOLYHOCTM OT
cobupatens 3Heprmm, M Ha atane 805 mukponpouecc MOoANPUUNPYET HACTOMKU
npeobpasoBartens 44 NOCTOAHHOrO Toka ANs HEOONbLUOrO YBENUYEHUST Harpy3ku. [anee,
Ha aTane 806, onpefensoT, NPUBOAUT NN 3TO K YBENUYEHUIO Bbixoga OT cobupartens.
Ecnn oteeT «aa», To npouecc Bosppawjaetca obpatHo Ha cTtagumio o stana 805, ytobbl
HacTpourkn npeobpasosatensa 44 nOCTOAHHOrO Toka Mornn ObiTb CHOBa U3MEHEHbI ANS
HebOonbLIOro yBenu4eHus Harpysku.

C apyroun cTopoHbl, ecnin Ha atane 806 onpeaensioT, YTO BbIXOA HE YBEnuyuncs,
Torga npouyecc nepexoaut k stany 807, Ha KOTOPOM MUKpoMpoueccop mMoambuympyet
HacTporku npeobpasoBatens 44 nNOCTOSHHOMO Toka Ha HebomnbLUoe YMEHbLUEHUE
Harpysku, 1 npouecc BO3BpallaeTcs Ha cTaauio ao atana 806, yTtobbl onpeaenuTsb,
MPVBENO N 3TO K YBENMUYEHUIO BbIXO4a.

Mocne atoro atanbl 805, 806 1 807 nonepemMeHHO NOBTOPAOTCS BO Bpemsi cbopa
SHEPrun, Tak YTO Harpyska NOCTEMNEHHO YBENMMYUBAETCA U YMEHbLUAETCHA B 3aBUCUMOCTU
OT pesynbTara, nonyyeHHoro Ha 3tane 806. 3TO NpMBOAUT K AMHAMWUYECKON
onTuMmmsaymm cbopa MOLLHOCTW.

Kak ynomumHanocb Bbiwe, korga npeobpasosatent 44 MOCTOAHHOrO TOKa
NCMNONb3YeT MOMEBON TPAH3UCTOP U COMYTCTBYIOLMIA TpaHcopmaTop, 3atan U3MeHeHWs
HacTpoek npeobpasoBatensa NOCTOAHHOrO Toka Ha sTanax 805 n 807 MOXeT coaepxarb
3Tan CMEHbl OTBETBMNEHUS, WUCMONb3YEMOro Ha BTOPUYHOM TpaHcdopmaTope, AnS
MOANPULNPOBAHNS AOMKHBIM 06pa3oM Harpyskn. 3TO Takke cnpasBeanueo B criyyae,

Korga nepemeHHbl TpaHchopmaTop ocHaweH H-moctom, npeacrasneHHbIM Ha durype
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2D. B anbTepHaTUBHOM BapuaHTe B TakOM Crny4ae ANS BAPbUPOBaHUA HArpysku MOXET
ObITb OTPErynupoBaH pexunm paboTbl TpaH3ucTopos B H-mocTe.

Ha durype 9 npeacraesneHa 6nok-cxema, MNMOCTpUpyowas OyHKLUNOHNpOBaHME
BHYTPUCKBaXXMHHOrO 6noka 4a aHanornyHo TOMy, YTO OMUCaH BbILLIE.

Ha astane 901 onpeaensioT, 4OCTATOMHO N MOLHOCTM AN NoAayn MOLLYHOCTU
npoueccopy B LeHTpanbHOM 6noke 46. Ecnu OTBET «HET», TO NPOLIECC OCTAETCH Ha TOM
Xe aTane A0 Tex Nop, Noka MOLLHOCTU He CTaHET AOCTaTOuHO.

Korga MOLHOCTU CTaHOBUTCHA AOCTaToO4vHO, npouecc nepexogut Ha atan 902, Ha
KOTOPOM OMpPEeAEensioT, nmnofyyeHa nu komaHga wunum Tpebyerca nn  oTnpaska
3annaHnpoBaHHOro Habopa AaHHbIX. Ecnu oTBET «HET», TO NPOLECC OCTAETCS B TOM Xe
COCTOSIHUWN OnpefeneHns Toro, TpebyeTca N BbIMOMHEHNE HEKOTOPOro AEUCTBUSA, NMoka
HEe HacTynUT MOMEHT, Ha KOTOPOM BbIMNOMHEHNE AencTBUS noTpebyeTcs.

Korga pencrtemne tpebyeTtcs, npouecc nepexogut Ha atan 903, Ha KOTOpOM B
COOTBETCTBUM C TpeboBaHMEM BOCCTaHaBNMBalOT AaHHble OT CEeHcopa unu
3anoMmMHaroLWero yCTpOWUCTBA, a Harpyska, npeactaBneHHas cobuparenem 3SHeprum
MEeXAY CoeanHeHnaMn 41a, moaynupyeTca Ana KOAUPOBKM 3TUX AaHHbIX.

OTpenbHO, B yCTbe CkBaXWHbl Ha 3dTane 904 ocywecTBNAT MOHUTOPUHT
noTeHymana HanpsXKeHUs YCTbA CKBaWHbI, W [aHHbIe AEKOAUPYIOT BO BTOPOM
Mukponpoueccope. 3aTtem, Ha JdTtane 905, wu3Bne4YeHHble AaHHble MOryT ObITb
3KCNOPTUPOBAHbLI UMW 3aHOBO NMepeAaHbl KNUEHTY, Hanpumep, NoCpeCcTBOM MOABOAHON
aKyCTUYECKOW NUHUN NN KaHana KOMMYHUKaLuK.

®durypa 10 uNNIOCTPUPYET CKBAKUHHYKO YCTAHOBKY, BKMOYawoWwyw B cebs
nnatdopmy 1000. YcTbe 1 ckBakMHbl pacnonoxeHo Ha nnowaake 1001 nnardopmbl
1000. B pgaHHOM crny4qae meTannuyeckas KOHCTPyKUuSa BkMovaeT B cebsa pansep 1002
MeXay ypoBHeM gHa u nnatdgopmon 1001. SkcnnyataymMoHHas KOMOHHA 21 nNpoxoauT B
pansepe 1002 BHYTPb CKBaXKMHbl. BHYTpPU CKBaXKMHbI NpeaycMOTpeHbl obcagHblie TPyObl
22, 23. Camasa BHYTpeHHAs obcagHas Tpyba 22 ssnaetcs npogormkeHmem pansepa 1002.
Ha nnatgopmeHHon koHCTpykumm 1000 npeayCMoTpeHbl aHoabl 3B kaTtogHOM 3alymThbl.
Mexay nnatdopmMon U BHYTPUCKBAXKUHHOW KOHCTpykumen 2 (obcagHom Tpybonm wu
3KCNIyaTayMoHHOWN KONOHHOW) ByaeT MMETb MEeCTO 3nekTpudeckoe coeauHeHne. OHOo
MOXeT obecneumBaTbcsa dYepes onopHyo nnuty 1003 ans OypeHusa n/vnun 4epes yctbe
CKB2XXWHbI, pansep 1 Apyrne KOMMNOHEHTbI, TakMe Kak Hanpasnawowue pansepa. B Takux
crny4yasx MoxeT ObiTb CMOXHO y3HaTb, r4e caenatb BEPXHEE COeAUHEHWE KOHCTPYKLMU
cbopa, aHanorM4HoO TOW, YTO NpeacraeneHa Ha durypax 1, 3, 4 unn 6, gnsa obecneyveHus
Haunydwen adgdekTnsHocTn. He Bcerga OyaeTr M3BECTHO, F4e TOK KaTo4HOW 3aluThbl

OyneT BBeAEH B NpoBOASLLY0 TpyOy (Cekumn YAMMHEHHbIX 3MEeMEHTOB), KoTopas
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NPOXOAUT BHYTPb CKBaXKMHbI. Kak ynoMuHanocb Bbilwe, MOXET ObiTb MPEeANOYTUTENBHbIM
co3faHne BEPXHEro COefMHEHNS B HEMOCPEACTBEHHOM BNM30CTM K Y4aCTKy, HA KOTOPOM
BBOAUTCA TOK KaTOAHOW 3awuTbl. [lpy CTpeMneHMn Kk onTumMmusayMum OAHOW K3 Onuun
OypeT ynpaeBneHue JTOM TOYKOW BBOAA — T.€. rapaHTMpoBaHME ranbBaHWYECKOro
COeAVHEHNss B U3BECTHOW Touke. [pyron anbTepHaTuBon byaeTt obecrneyeHne CUCTeMb
MHOXECTBOM arnbTEePHaTMBHbIX TOYEK BEPXHEro COeAMHEeHVs Ans moayns cbopa wu
obecneyeHne BO3MOXHOCTU Bblbopa Hanbonee appekTUBHON TOUKN COEAUHEHMUS NOcne
ycTaHoBk/. OBbIYHO B TaKOM Cryyae cucTema nogayn MowjHocTy byaeTt ycTtaHoBneHa co
MHOXXECTBOM BEPXHMX KabenbHbIX COSAUHEHUA C METannUYeCKON KOHCTPYKUMERN, npu
aTom Hambornee 3PPEKTUBHLIM BbIOUPAETCS, HaNpMMep, ynpaBreHneM NepeknovaTens

noA ynpasrieHUemM LeHTparnbHoro 6roka.

AnbTepHaTMBLI ANs CUrHana, yCTpoOMCTBa N CEHcopa

Bbiwe onucaHbl pasHoobpasHbie KOHKPETHbIE peLleHusa Ana nogayun curHana. Bo
nsbexaHne COMHEHUM crnegyeT 3amMeTuTb, YTO OONbLUOW CMEKTP PEeLUEHUA Nogauu
curHana MoXeT UCMOoMb30BaTbCA Kak OTAENbHO, Tak U B KOMOUHaLUuM ¢ pasHoobpasHbIMU
4YacTSIMWN CUrHarnbHOro KaHana B CUCTeMax, aHanorMyHbiM TeM, YTO 34EeCb OnucaHbl. Tak,
6ecnpoBogHbIE CUrHanMbl MOTYT NepeaaBaTbCs NO MEHbLUEN MEpPEe B O4HOWN U3 CReayrowmx
opM: 3NEKTPOMArHUTHOW, akyCTUYECKOW, 4Yepe3 WHAYKTUBHO CBA3aHHble TpybuaTtbie
3NEeMEHTbl W 3aKOAMPOBAHHLIMW UMMNYMbCaMW AaBIIEHUHA, MPU  3TOM CCbINKA  Ha
B6ecnpoBOAHOW XapakTep nepeadn OTHOCATCA K yKasaHHbIM doopmam, B OTCYTCTBME
yTBEpPXKAEHUS 06 obpaTHOM.

CurHanbl, B OTCYTCTBME YyTBEPXAEHUS 0O obpaTrHOM, MOryT Bkno4vatb B cebs
CUrHanbl ynpaefeHUsi M CcurHanbl AaHHbiX. CurHanbel ynpasneHWs MOryT YnpasnsaTb
paboToN BHYTPUCKBAXKUHHBIX YCTPOWCTB, BKIOYAsA CEHCOpbIl. [JaHHble OT CEHCOPOB MOryT
nepeaasaTbCs B OTBET Ha curHan ynpasneHus. bonee Toro, nonyyeHne faHHbIX u/unm
nepegaya napameTpoB, Hanpumep, NonyvYeHne wunum nepejada CKOPOCTM  Unu
paspeLleHns, MOXET MEHSATLCA COOTBETCTBYIOLMMN CUrHANammn ynpasneHus.

Umnynbcbl aaBneHus Bkno4varwT B cebs cnocobbl OCyLLECTBNEHNS CBA3N OT/C
NPOCTPaHCTB(a/OM)  CKBaXKMHbLI/CTBON(a/OM) CKBa&XXMHbl, MO MEHbLIEN Mepe OT/C
oaH(oro/um) n3 6onee rnyboko PacnONOXKEHHbIX YHACTKOB B CKBAXKWMHE/CTBONE CKBaXKWUHbI,
N MOBEPXHOCTbID CKB&KMHbI/CTBONA CKBa&XKWHbI, WCMOMNb3ys MNONOXUTENbHbIE W/WNN
oTpyyarenbHble U3MEHEHUA AaBNEHWUs, WWNN U3MEHEHMS pacxoja noToka TeKydveu
cpeabl B TpybyaTom anemeHTe u/vnm 3atpybHoM NpOCTPaHCTBE.

3akoaupoBaHHble MMMYNbCbl  JaBMEHUA MNPeACcTaBnsaioT coborM  MMMynbChbl

AaBlneHunsa, 4na KOTopbixX Oblna ncnonb3oBaHa cxema mMmoaynaunn ana KOgupoBK KOMaHA
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Wvnn pJaHHbIX B W3MEHEHUAX JaBneHna wu/unu  pacxoga notoka. [lpy aTtom B
CKB2XXMHE/CTBOMNE CKBaXWMHbI UCMoOnb3yetrca npeobpasoBatens ANA AETEKTUPOBaHUS
WWNN reHepuUpPOBaHUA YKa3aHHbIX W3MEHEHWW, W/WNNU B CKBAXXMHE/CTBOMNE CKBaXKWHbI
NCMNONb3YETCH 3NEKTPOHHAas cUcTema Ana KOAUPOBKA W/WUNU AEKOAUPOBKMA KOMaHA wWunu
JaHHbIX. Tak, WMNynbCbl AaBMNEHWUS, WUCMNOMb3yeMble BMECTe C  3NEKTPOHHbIM
BHYTPUCKBaXXMHHbIM/CTBOMNOBbLIM MHTEPMENCOM, onpeaeneHbl 34eCb Kak 3aKo4UPOBaHHbIe
UMNYNbCbl  AaBneHusi. [peuMmyLiecTBOM 3aKOAMPOBaAHHbLIX WMMYNbCOB  AaBreHus,
aHanornyHoO TEM, YTO OMNpPeAEneHbl 34eChb, ABMAETCA TO, YTO OHM MOryT ObiTb OTNPaBMEHbI
Ha 3MEKTPOHHbIE MHTEPXENCHI N MOryT 0BecneyunTb fyyLlyo CKOPOCTb Nepegayn wunu
AMNanasoH, Yem UMNYNbCbl 4aBMNEHUS, OTNPaBEHHbIE HA MEXaHNYECKNE NHTEPXENCHI.

Tam, rge ana nepeaadn CUrHanoB ynpasreHUs UCMNOMb3YIOTCA 3aKOAUPOBAaHHbIE
UMNYNbCbl AaABMNEHUS, MOTYT UCMONb30BaTbCA pa3HoobpasHble CXeMbl MOAYNSUMM 4NN
KOAVPOBKM CUrHaroB YMpPaBfeHWUs, K MNPUMEpPY, U3MEHEHWE [aBMNEHUS WU CKOPOCTb
NU3MEHEHUS AaBneHus, amnnuTyaHas manunynagma (adrn. on/off keyed, OOK), dasoso-
umMmnynecHaa moaynaums (adrn. pulse position modulation, PPM), moaynayvs LWMPUHBLI
umMmnyneca (adrn. pulse width modulation, PWM), manunynaums nytem casura 4actoTbl
(anrn. frequency shift keying, FSK), maHunynsayma nytem cpasura pasrneHusa (aHrn.
pressure shift keying, PSK), manunynayua nytem cgsura amnnutyabl (adrn. amplitude
shift keying, ASK), mMoryT ucnonb3oBaTtbCs KOMOMHaLUMU CXeM MOAYNAUUW, Hanpumep,
OOK-PPM-PWM. CkopocCTh nepejaym Cxem MOAYNAUUM 3aKOAVMPOBAHHOMO AaBMeHUS
O0BbIYHO HM3KKE, U 0BbIMHO cocTaBnAlT MmeHee 10 6ut/c, a moryT coctanaTb meHee 0,1
out/c.

3akoanpoBaHHble MMMYNbChl A4aBNeHNs MOryT ObiTb MHAYLMPOBAHbI B CTaTUYHbIX
NN TEKYLLMX XKULKUX cpepax, U MOryT ObiTb AETEKTUPOBaHbI HANPSIMyO MM KOCBEHHO
N3MEPEHMEM U3MEHEHNS AaBrneHus n/unm pacxoga nortoka. XXugkme cpeabl BKMOYAOT B
cebs XKnAKOCTK, rasbl U MynbTUdA3HbIE XUAKUE Cpeabl, @ MOTYT ObiTb XUAKMMU Cpeaamm
CTaTU4ECKOro ynpasneHus, Wunm XNagKMMnN cpefamu, npov3BeLEHHbIMU CKBAXKMHON UNu
BBEAEHHbLIMN B CKBa&XKUHY.

BecnpoBogHble curHanbl MOryT 6biTb CNOCOBHLI NPOXOAUTE Yepes Bapbep, Takon
Kak 3arnywka unu satpybHoe yCTPOWCTBO repmeTmsanmum, Korga OHO (PUKCUPOBaHO Ha
mecte. lMoatomy 6ecnpoBogHble CUrHanbl MOrYT nepejaBaTbCA MO MEHbLUEW Mepe B
cneaywowmx dopmax: B (OpMe 3MNeKTPOMarHUTHOro, akyCTUYeCKOro curHana unu
WHAYKTMBHO COEAUHEHHbIMU TpyBUYaTbiMU 3NEMeHTamu.

OnekTpomarHuTHas/akycTuyeckasa nogada v nojavya 3akoampoBaHHbIX UMMYSbCOB
AaBMNEHUA UCMNOSMb3YIOT CKBaXXWMHY, CTBOM CKBaXWHbI U NOPOAY B KayecTBe cpeabl And

nepeaayvn. SNeKTPOMarHUTHbLIN/aKyCTUMECKUIA CUTHAN UMW CUrHan gaBneHns MoryT ObiTb
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OTNpPaBfieHbl U3 CKBa&XWHbI, WM C MOBEpxXHOCTW. [lpn nogadye B CKBAXMHE
3NEKTPOMArHUTHbIA/akyCTUYECKUA CcUrHam MOXeT ObiTb CnocobeH npoxoantb 4epes
noboe 3aTpybHOE yYCTPOWUCTBO repmeTusauun, XOTS B HEKOTOPbIX BapuaHTax
OCYLLIECTBINEHMS OH MOXET NPoxXoauTb B 06xo4, Hanpumep, BOKpyr ntoboro 3atpybHoro
YCTPOWCTBA repmeTmnsanmn.

OnNeKTPOMarHUTHbIE N aKyCTUYEeCKME CUrHanbl MOMe3Hbl, Tak Kak OHW MOryT
OCYLLECTBNATL Nepegadvy 4vepes/CkBo3b 3aTpybHOe YCTPOWCTBO repmetmsagum 6es
crneynanbHON MHAPPACTPYKTYPbl UHAYKTUBHO COEAMHEHHbIX Tpyb4yaTbiX 3NEMEHTOB, a B
criyyae nepejadm faHHbIX KONMMYeCTBO MHOpMaLun, KOTOPOe MOXET ObiTb nepegaHo,
06bl4HO OOMblUe B CpPaBHEHUM C Mojayvyen 3aKkoAUPOBAaHHBIX WUMMNYMbLCOB AaBMNEHUS,
OCOBEHHO NP NOMYYEHUUN AaHHBIX N3 CKBAXKMHbI.

Mpn MCNONb30BaHUN UHAYKTUBHO COEAMHEHHbIX TpybuaTbix 3NeMeHTOB OObIYHO
npeaycMaTpuBaeTcsl MO MeHbLUEW Mepe AeCATb, 0ObIYHO ropasgo 6onblue, OTAENbHbIX
OTPE3KOB WHAYKTUBHO COEAMHEHHbIX TpybuyaTbiX 3MEMEHTOB, KOTOpble BO BpPEMS
NCMONb30BaHMUS COEAWMHEHbl BMEecTe Ana  (OPMUPOBAHUS  KOMOHHbl  UHAYKTUBHO
COeAMHEHHbIX TpybyaTbIX 3aneMeHToB. OHM MMEIOT LenbHbIA NPOBOA U MOTYT UMETb BUA
TpybuaTbiX SMEMEHTOB, TakMX Kak akcnnyatauuoHHasa Tpyba, OypunbHas Tpyba wunm
obcagHaa Tpyba. Ha kaxgom coeAuHEHUUM COCefHUX OTPE3KOB WMEET MEeCTO
WHAYKTMBHOE coeauHeHne. Mcnonb3yemble WHAYKTUBHO COEeAWHEHHble TpybuyaTtbie
anemeHTbl MoryT 6bITb NpegocTasneHsl komnaHnen NOV nog 6peHgom Intellipipe®.

Tak, aneKkTpoMarHUTHble/akycTuyeckne unu O6ecnpoBOfHbIE CUrHanbl AaBNEeHUS
MOryT nepeaaBaTbCsl Ha OTHOCUTENbHO OonbLUME PacCTOsHUSA B Buae GecnpoBOAHbIX
CUrHanoB, OTMPAaBIEHHbIX HA paccTosHMe Mo MeHbllen mepe 200 M, onuMoHanbHO —
bonee yem Ha 400 m nnn aanblle, YTO, OYEBUAHO, ABNAETCA NPEeUMYLLECTBOM nepes
curHanamm manomn aanbHoCTU. NHAYKTUBHO COEAMHEHHbIE TpybyaTble 3NeMEHTbl UMEIOT
npeMmMmyLLecTBo/adpdekT 3a cveT KOMOMHaUMM LEenbHOro npoBoAa W  WUHAYKTUBHbIX
coeguHeHnin. Npoxognumoe paccTosiHe MOXeT ObITb ropasgo 6onbLle B 3aBUCUMOCTU OT
ANNHBI CKB2XKMHBbI.

[aHHble N KkOMaHAbl B curHanax MoryT ObiTb peTpaHCNMpOBaHbl UNW NepeaaHbl
ApyrmMmn cpeactsamun. Tak, 6ecnpoBogHble curHanbl MOryt ObiTb KOHBEPTUPOBAaHbLI B
apyrme  Tunbl  6ecnpoBOAHbIX UMW MNPOBOAHbLIX  CUrHamoB,  OMUWMOHAaNbHO
PETPaHCNNPOBaHbl, TEMU XE& UNU ApyrumMmmn crnocobamu, Hanpumep, rmapaBinNyecKuMu,
3MNEKTPUYECKUMUN N BONOKOHHO-ONTUYECKUMM NMHUAMUW. Hanpumep, curHansl MoryT 6bITb
nepegaHbl Yepes kabenb Ha MepBoO€ paccTosiHue, Hanpumep, cebiwe 400 M, a 3aTtem
nepeaaHbl NOCPEACTBOM aKyCTMYECKOW WNU 3NEKTPOMarHUTHOW CBSA3M HA MeEHbluee

pacctosiHne, Hanpumep, 200 m. B gpyrom npumepe OHU MOryT ObiTb nepepaHbl Ha
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pacctosHne B 500 M C NOMOLLbIO OTNPaBKU 3aKOAUPOBaHHbLIX UMMYNbLCOB AaBrfieHWd, a
3arem Ha 1000 M C NOMOLLbLIO A PaBIIMYECKON NTIMHUN.

B pononHeHne k 6GecnpoBofHbIM CpeacTBamM [ANA nepejadn curHana moryr
MCNonNb30BaTbCA MPOBOAHbIE cpefcTBa. PaccTtosHue, npoxoaMMoe curHanamu, 3aBuCuUT
OT rnybuHbl CKBaXWHbI, 3a4acTyio GEeCnpoBOAHOW CUrHamn, BKMOYas MOBTOPUTENW, HO
ucknoyas nodyto He GecnpoBoaHy nepeaady, npoxoaut 6onee 1000 m, unn Gonee
2000 m.

PasnuyHble 6ecnpoBoOgHbIE CUrHaNbl MOFYT WUCMONb30BATLCA B O4HOW U TOW e
CKB@XWMHE AN OCYLLECTBNEHUS CBSA3N N3 CKBAXKMHbI B HaNpasfeHUN NOBEPXHOCTU, N ANS
OCYLLECTBMNEHNS CBA3N C MOBEPXHOCTUN B CKBAKMHY.

BecnpoBogHble curHanbl MoOryt ObiTb OTMpaBfeHbl CBA3HOMY YCTPOWCTBY
HaNpPAMYKO UMW HE HanpsiMyto, Hanpumep, 3a CYET MCMOMb30BaHUA BHYTPUCKBaXKMHHbIX
pene Hag wwnn nog nobbim 3aTpPyOHBIM YCTPONCTBOM repmeTtmsaumn. becnposogHou
curHan MOXeT ObITb OTNPaBMEeH C MOBEPXHOCTU UMN C CEKLUUN NPOBOLHON NUHUW/TMOKON
KOMOHHbI TUNA KKONTIOOUHM (MNN NogbeMHMKA) B NIOOON TOUKE CKBaXKWMHbI, ONMUUOHANbHO
— Bbiwe noboro 3aTpyOHOro yCTPoUcTBa repMmeTmsayun.

AKyCTUYECKMEe CcurHanbl M CBA3b MOXET BKMwo4yatb B cebs nepepgady uyepes
BUOpaUMIO KOHCTPYKUMN CKBaXKWHbI, BKNtodas Tpybbl, obcagHyo TpyOy, XBOCTOBMUK,
OypunbHyto Tpydy, OypunbHble MydTbl, KOMOHHY, MMOKYID KOMOHHY TUMA «KOMTHOOWUHM,
HACOCHYIO LUTAHry, BHYTPUCKBXKMHHbIE WHCTPYMEHTbI; Nepegady uyepes XUAKyl cpeay
(Bkrovaa nepegady yepes ras), BKMOYaa nepegady depes XUAKYI cpeay B CeKUusx
ckBaXuHbl 6e3 obcagHom TpyObl, BHYTPU Tpyd, BHYTPU 3aTpyOHbIX MNPOCTPAHCTB;
nepegady 4yepes craTuyeckme UNn TeKylme XUAKMe Cpeabl; MEXaHUYECKYK nepeaady
yepes MPOBOAHYK NUHUIO, OLHOXWIMbHBLIA MPOBOA WMNM TMOKYIO MPOBOMOKY; nepegady
yepes 3emMmnio; nepeaady vepes obopyaoBaHme yCTbs CkBaXKuHbl. OCyLLECTBNEHME CBA3M
yepes KOHCTPYKLMIO WU Yepes XULKYI cpeay ABnseTca NpenoyTUTENbHbBIM.

AkycTuyeckas nepegadya MOXeT OblTb HuakodactoTHom (<20 I4), MOXeT
HaxoAuTbCA B nNpejenax cnbliwmmoro amanasoHa (20 My - 20 kly), M nmetb
ynbTpassykoBble 4Yactotbl (20 klu— 2 MIy). lNpeanoututensHO, 4TOObI akycTudeckas
nepegava Haxogunach B npegenax crbiwnmoro guanasoHa (20 'y — 20 k).

AKyCTMYECKME curHanbl M CBA3b MOryT BKMyatb B cebs cnocobbl mogynayuum,
Takne Kak MaHunynsaums nytem casura vactotbl (aHrn. Frequency Shift Keying, FSK)
n/vnn manmnynayma nytem casura gasel (aHrn. Phase Shift Keying, PSK), n/vnn 6onee
NPOABUHYTbIE MNPOU3BOAHbIE  YKa3aHHbIX CrNocobOB, Takume Kak KBajparypHas
MaHunynauus nytem casura dasbl (aHrn. Quadrature Phase Shift Keying, QPSK) nnu

KBagpaTtypHas amnauTtygHas manunynaums (adrn. Quadrature Amplitude Modulation,
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QAM), n npeanoYTUTENBLHO BKIMOYEHUE cnocoboB nepefayvn curHana C pacLUMpPEHHbIM
cnektpom (aHrn. Spread Spectrum Techniques). OOblMHO OHW ajganTUpOBaHbl ANS
aBTOMaTUYECKON HaCTPOWKM YacToT nepegaudun curHana un cnocobosB Ans NpUBEAEHUS B
COOTBETCTBUE YCMNOBUSM B CKBAXKMHE.

AKyCTUYECKMEe curHanbl W CBSA3b MOryT ObiTb OJHOHANPaBMNEHHbIMW  UMA
ABYHanpasneHHbIMU. [ns OTNpaBky W/WNN NONYYEHUS CUrHana MOryT MCronb30BaTbCH
NbE303NEKTPUYECKNN, MHAYKTUBHbIN npeobpasoBaTtent WNM  MarHUTOCTPUKLMNOHHbIE
npeobpasoBarenu.

onekTpomarHuTHas (MHoraa HasbliBaemas kBasucratudeckon (anrn. Quasi-Static,
QS) 6ecnposogHasa CBsA3b OObIMHO HaxXOAMTLCA B CNEAYHOLMX YaCTOTHbIX AuanasoHax:
(BbIBpaHHbIX HA OCHOBAHWW XapaKkTEPUCTUK PacrnpoOCTPaHEHUS)

ANanasoH HWKe CBEPXHU3koM 4actotbl (Hwke-CHY) (3kcTpemanbHO Huskas
yacToTa) <3 'y (06bI4HO Bhiwe 0,01 w);

CHM (cBepxHuskaa yactota) 3 'y — 30 Iy;

cynepHuskas yactorta 30 'y — 300 Iy;

YHUY (ynbTpaHuskasg yactota) 300 My — 3 kl'u; u,

OH\ (oyeHb Huskas yacrota) 3 kl'y — 30 kl'y.

NcknioyeHnem Ans BbILLEONUCaHHbBIX YacTOT ABMNSETCA 3MeKTPOMarHUTHasa CBA3b,
ucnone3ywowaa Tpydy, B BMAE BOMHOBOAA, B YACTHOCTW, HO HE OrpaHU4MBaAChb 3TUM,
korga Tpyba HanonHeHa rasom, npu 3ToM oBbIMHO MOTYT UCMONBL30BATLCA YacToThl OT 30
k'y go 30 rly B 3aBMCMMOCTM OT pasmepoB TpyObl, Xknakon cpeabl B Tpybe, 1 gnanasoHa
cBs3n. XKugkas cpega B Tpybe npegnodtuTensHO SBnseTca Henposoaswen. MarteHt US
5,831,549 packpbiBaeT CUCTEMY AMCTAHLUUOHHONO W3MEpPEHUs, BKMOYaoLWwyw B cebs
rurarepLoByto nepegady B HanorHEHHOM ra3om BONHOBoge TpybuaTon popmbl.

Ounanasonbl Hwxke-CHY wunn CHY nonesHbl Ans CBS3M U3 CKBaXXMHbl Ha
NOBEPXHOCTb (Hanpumep, Ha paccTosiHue cabiwe 100 m). Ons 6onee nokanbHOW CBA3MW,
Hanpumep, Ha pacctosHum meHee 10 m, noneseH gmanasoH OHY. TepmwuHonorus,
ucnonb3yemasi 3fecb Ans YKasaHHbIX AuanasoHos, onpegeneHa MexayHapoaHbIM
Corozom 3nektpocsasu (aHrn. International Telecommunication Union, ITU).

OnekTpomarHuTHas CBA3b MOXET Bknovatb B cebs nepegavy coobuyeHuin
NoCpPeACTBOM OAHOMO WM HECKONbKUX CNOCOBOB: HanoOXeHUEM MOAYIMPOBAHHOMO TOKa
Ha YANWHEHHbIA 3MEMEHT W UCNOMb30BaHWEM 3eMNN ANA  3aMblKaHUS KOHTYpa,
nepegaden Toka B 0guH Tpyb4dartbid anemMeHT 1 obecneveHnemM TpaeKkTopum Bo3spara BO
BTOPOM TpybuyaToM 3MemMeHTe; UCMOMNb3OBAHWEM BTOPOW CKBaXKWMHbI B Ka4yeCTBE 4acTu
TpaeKkTopuu TOKa, nepejadvyen Ha nnowagb OKOMO MECTOPOXAEHUA UMW yAAnNeHHy oT

MeCTOpOXAeHNA; co3gaBad NeTio ToKa B YacTun METannM4YecKomn KOHCTPYKUNN CKBa>XUHbI
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ANA Co3jaHnNs PasHOCTU MNOTEHUUANoB MeXay MeTanmMyeckon KOHCTPYKUUEN N 3eMnen;
NUCNONb30BAHMEM OTCTOALUMX KOHTAKTOB ANA CO34aHMSA 3MNEKTPUYECKOro AWMONbHOro
nepeaarymka; UCnonb3oBaHMEM TOPOUAANbHOro TpaHcdopmaTopa ANs HanOXeHUa Toka
Ha MEeTannMyeckyld KOHCTPYKLUMIO CKBaXKUHbI, UCMOMb3OBaHUEM usonupyrowero 6rnoka;
PaMOYHON @HTEHHbI ANS CO34aHUS MOZYNUPOBAHHOIO MAarHUTHOrO Monsi, BapbUpyeMoro
BO BPEMEHU, NN NMOCPEACTBOM Mepegadn Yepes nopoay; nepegadm B obcagHon tpybe
CKB@XXMHbI; WUCMOMNb30BaHMEM YANMHEHHOrO 3feMeHTa U 3eMnn B KadeCTBE COOCHOM
NVHUKM Nepejayn; UCnonb3oBaHMem TpybyaTtoro 3nemeHTa B KadecTBe BOSHOBOAQ;
nepegaden cHapyxum obcagHomn TPyObl CKBaXKUHbI.

OcobBeHHO nonesHbIM SBMSETCA HanOXEHWe MOAYNMPOBAHHOIO TOKa Ha
YANMUHEHHbIA 3NIEMEHT N UCNOMb30BaHNE 3EMNUN AN 3aMblKaHWSA; CO34aHue NeTnmn Toka B
4YacTh MEeTannMYeckon KOHCTPYKLUUU CKB&KMHbI ANSA CO34aHMA PasHOCTU MOTEHLUWanos
MEXAY MEeTannuM4eckon KOHCTPYKUMEN U 3EMIEN; NCMOMNb30BAHNE OTCTOALMX KOHTaKTOB
ANA  CO34aHUA  3MEKTPUYECKOro  AMMNOMNBHOMO  nepejatyvka; W MCNONb30BaHWe
TOpouAanbHOro TpaHcopmaropa Ans HANOXEHWS TOKa Ha METanNIMYECKY0 KOHCTPYKLUIO
CKB@XXMHBbI.

Ona  addeKkTMBHOrO  ynpaBrieHMs TOKOM W €ro  Hanpa.feHusi MOXET
NCNONb30BaTbCA MHOXECTBO pa3HOOOpas3HbIX pelleHnn. Hanpumep, 0g4HO NN HECKOMNbKO
M3 CnejyroLlmx: UCMOonb3OBaHWE U3ONUPYIOLWLEro MOKPbITUS WNW  pasgenurenen Ha
TpybyaTbIX 3NemMeHTax CKBaXMHbI; BbIOOP XWAKUX Cpej YMpaBneHUs CKBaXKMHbl UMK
LEMEHTOB B UMW CHapyXu TpybyaTbIX 3MEeMEHTOB ANSA 3MEKTPUYECKOro COeAMHEHUs C
TpybuaTbiMM ANemMeHTamMu unu usonsauyumn  TpybuyaTbiX 3NEMEHTOB; WCMONb3OBaHue
TOpOUAa BbICOKOW MarHUTHOW NPOHULAEMOCTU A4S CO3AaHNSA UHAYKLUUN U KaK CneacTesune
UMnNegaHca; UCMNonb3oBaHWe W3ONMPOBAHHOrO NPoBoAa, kabens vnn M3onNMPOBAHHOMO
YANMWUHEHHOTO MPOBOAHWKA, Kak 4acTb TPaekTopum nepejadn WnM  aHTEHHbI;
ncnonb3oBaHme TpybyaToro anemMeHTa B Ka4eCTBe Kpyrroro BONHOBOAA, UCMOMb30BaHUe
AnanasoHoB CBepXBbICOKMX YacToT (3 rf'y — 30 rl'y) n ynetpasbicokmx YactoT (300 My —
3rlu).

[Ona nonyyeHns nepefaHHOro curHamna MOryT WCMOMb30BaTbCA pasfnnyHble
cnocoBbl, OHM MOryT BKMOYaTb B cebs AeTeKTUpOBaHUe MoToKa TOKA; AETEeKTUpPOBaHME
PasHOCTM MNOTEHUManoB; WCMNOMNb3OBAaHWE AUMOMNbHOWM  aHTEHHbI; WCMOMb30BaHWe
PaMOYHOW aHTEHHbI; NCMOMb30BaHME TOPOMAANbHOrO TpaHCHOPMaTopa; NCMOMb30BaHUe
atphekta Xonna wvnM aHanorM4yHOro JAeTekropa MarHWTHOro Mosis; WUCMNONb30OBaHWe
CeKLUN MEeTanMYeCKon KOHCTPYKLUN CKB&KMHbI KaK YacTb AUMNOMNbHON aHTEHHbI.

Korga wucnonb3yerca TEPMUH  KYASNIMHEHHbIM  3MNEMEHT» B OTHOLUEHWUU

3NEKTPOMArHUTHON nepegayvn, OH MOXET o3HadaTb NobON yanUHEHHbIA (NPOTSXKEHHbIN
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UN1 NPOAONTOBATbLIN) 3NEKTPUYECKUA NPOBOAHWMK, BKIHOYAA: XBOCTOBMK, o6cagHyo TpyOy;
KOMOHHY unu TpybuaTbln 3NemMeHT; MMOKYr0 KOMOHHY Tuna «KOMTHOOMHM», HAaCOCHYHO
LUTaHry; NpoBOAHYIO NMHMIO; BypoByto TPyOy; OA4HOXUNbHBIA NPOBOA NN UHAYKLMOHHbIV
npoBoa.

Jdatunkn moryT cofepxatb OAWH WM HECKOMbKO PasfU4YHbIX TUMOB CEHCOPOB.
EOVHCTBEHHBIN UMW KaXabli N3 CEHCOPOB MOXET COEAUHATbCH (hU3NYECKN Unu
nocpeacTsom 6ecnpoBogHON CBA3N) ¢ 6ecnpoBOAHbIM NEpeaaTYNKoM, U AaHHbIE MOryT
nepeagasatbCs OT OeCcnpoBOAHOrO nepeaardMka K NPOCTPAHCTBY Bbiwe 3aTpybHOro
YyCTPOWCTBa repmeTusaymm unu, HaobopoT, B HanpaBneHnn NOBEPXHOCTU. [laHHble MoryT
nepegasaTbCa MO MEHbLUEN MEPE B OAHON M3 DOPM: 3NEKTPOMArHUTHOW, aKyCTUHECKON
dopMe U  UHAYKTUBHO COEAMHEHHbIMM TpybuaTbiMu 3nemeHTamn, OCOBEeHHO B
aKyCTUHECKOW W/Wnn 3neKTpoMarHuTHon chopme, kak b6b1no onnucaHo BbILLE.

Takne KOPOTKOAUCTAHLUMOHHbIE B6ecnpoBogHbIe coeavHeHuns MOryT
obecneymBaTbCs 3NEKTPOMArHUTHOWN CBA3bIO B ANANAa3OHE OYEHb HU3KUX YacToT.

MNpeayCMOTPEHHbIE  CEHCOpPbl  MOryT  OCYLWECTBNSATb  U3MepeHue  noboro
napameTpa, 1 no3tomy ObiTb CeHCopom nboro Tuna, BKNKO4Yad, HO Heobs3aTenbHO
OrpaHMYMBasCL 3TUM, TEMMepaTypbl, YCKOpPeHUda, Bubpauun, MOMEHTa, NnepemeLleHus,
ABWXEHUSA, LEMNOCTHOCTM LUEMEHTa, AaBMNEeHWs, HanpasfieHUA W HakroHa, Harpysku,
pasHoobpasHbix yrrnos Tpyb/o6cagHon Tpybbl, KOPPO3MM U 3PO3UKN, pagumauumm, Luyma,
MarHeTMama, CEeUCMUYECKMX MNEepeMEeLLEHNIA, HanpskeHun wn  gedopmaymi B
Tpybax/obcagHbix Tpybax, BKIMOYas KpyyveHue, CABUI, CoxaTtue, paclumpeHue, mnsrmb m
nodyro  dopmy aedopmaumn;  AESTEKTUPOBAHUSA XMMUYECKUX W PagNOaKTUBHBIX
WHAWKATOPOB; WAEHTUMUKALUMN XUAKOW Cpeabl, Hanpumep, AETEKTUPOBaHWUS rasa,;
AETEKTUPOBAHNS BOAbI; AETEKTMPOBAHUA YrNEKUCNOro rasa; NpousBoACTBa MAPOKCUAA,
napadpuHa 1 necka; n CBOWCTB XUAKOW cpeabl, Hanpumep (HO He OrpaHMYMBasiCb 3TUM)
pacxoaa, NIoTHOCTN, o6bema BOAbI, YAEMNbHOrO CONPOTMBNEHNS, KUCIIOTHOCTU, BA3KOCTH,
TOYKM KWMEHUSI, OTHOLWIEHUS rasa/HedpTn, YrneBOJOPOLHOrO COCTaBa, LBEeTa >XMAKOW
cpeabl unu dnopecyeHymn. CeHcopbl MOryT ObiTb yCTpoMCTBamyn GOpMUPOBaHUS
n3obpakeHnr, POPMMPOBAHNSA KapT WM CKAHUPYIOWUMM YCTPONCTBaMM, TakUMN Kak,
HO He OrpaHNyYnBasChb 3TUM, kamepa, BUaeoKamepa, NHPpakpacHoe,
MarHUTOPE30HAHCHOE, aKyCTUYeCKoe, YNbTPasBYyKOBOE, 3MEKTPUYECcKoe, OnTU4eckoe,
UMNEefaHCHOE W eMKOCTHoe ycTpouctea. CeHCopbl MOryT TakkKe OCyLeCTBNATb
MOHUTOPUHI 06OPYAOBAHMSA B CKBEXKMHE, HANPUMEP, NOSNOXEHNS KnanaHa, Unn BpaLleHuns
moTopa. bonee Toro, ceHcopbl MoryT ObITb aganTUpoBaHbl HA POPMUPOBAHNE CUrHana
UnNn napameTpa, AETEKTUPOBAHHOIO UHKOPNOPUPOBAHUEM NOAXOASALLMX NEPEefaTYnKoB U

MEeXaHU3MOB.
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Annapart, B 4aCTHOCTWN, CEHCOPbI, MOTYT coAepKaTb 3anoMuHatoLiee yCTPOUCTBO,
KOTOpOE MOXET XpaHWTb JaHHble Ans ux ©Oonee noO3gHEro BOCCTaHOBIEHUS.
3anomMmuHaroLLee YyCTPOMUCTBO MOXET TakKe B HEKOTOPbIX OOCTOATENbCTBAX U3BMEKaTLCS,
W JAaHHble MOryT BOCCTaHaBnMBaTbCA MOCNEe TOro, Kak YCTPOWCTBO W3BMEKYT.
3anomuHaioLiee yCTpPOUCTBO MOXET ObiTb BbINONHEHO C BO3MOXHOCTbIO XPaHEHWUs
MHOpMaLUMM NO MEHbLUe Mepe B TeYeHWe OHOM MUHYTbI, OMUMOHaNbHO — MO
MEHbLLEN Mepe B TEYEHMEe OAHOro 4aca, OonuyMoHarbHO — B TEYEHME MO MEHbLLEN Mepe
OAHOW HeAenun, NPeanoYTUTENBHO MO MEHbLUEA Mepe B TEYEeHMe O4HOro mecsua, bonee

npeanoyYTuTenbHO No MEHbLLEN Mepe B Te4eHne oaHOoro roga nunum fbonee naTK ner.
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®OPMYIIA N3OBPETEHUA

1. BHyTpuckBarkmHHas cuctema cbopa 3neKkTpuyeckon aHeprum ansa cbopa
3NEKTPUYECKOWN 3HEPTNN B CKBAXKMHHOW YCTAHOBKE, MMEIOLLIEN METaNNMUYECKYIO KOHCTPYKLWIO,
obecneynBaroLLyl0 BO3MOXHOCTb MNPOTEKAHUA B HEW 3MEKTPUYECKOro TOKa, Mpu 3TOM
yKaszaHHasi CUCTEMA COLEPXKUT:

MOAYnb cbopa, 3NEeKTPUYECKU COEAMHEHHbIN C MEeTanfMYecKON KOHCTPYKUMEN Ha
NepPBOM y4acTKe U CO BTOPbIM YYaCTKOM, OTCTOSILLIMM OT NMEPBOro y4acTka, Npu4em nepsbii 1
BTOPOW y4acTku BblOpaHbl Tak, 4TOObl NPU MCMONb3OBaHUN MEXAY HUMW MpUCyTCTBOBana
PasHOCTb MOTEHLMANoB BCNEACTBUE NPOTEKAHMS B KOHCTPYKLMM INEKTPUYECKOTO TOKA;

npu 3TOM MOAYNb c6opa BbIMNOMHEH C BO3MOXHOCTLIO cOopa aNeKTPUYECKon Heprm

OT YKa3aHHOro 3neKTpnu4yecKkoro Toka.

2. BHyTpuckBaxkuHHasi cuctema cbopa 3dnekTpudeckon sHeprum no n. 1, B
KOTOpOM MOoaynb cbopa BbINOMHEH C BO3MOXHOCTLbIO cOopa 3NEKTPUYECKOW 3SHEprun OT

NOCTOAHHbIX TOKOB.

3. BHyTpuckBaxkuHHas cuctema cbopa anekTpu4eckon sHeprim no n. 1 nnm n. 2,
B KOTOPOW MPOTEKaHWe TOoKa Ha OTpes3kax MeTannmMyeckon KOHCTPYKUMK B obnactax mexay
NnepBbIM Yy4acTKOM U BTOPbIM Y4acTKOM NPeayCMOTPEHO B OAHOM U TOM >X€ MPOAONbHOM

HanpasneHun.

4. BHyTpuckBaxunHHas cucrtema cbopa 3nekTpu4eckon 3Heprim no nobomy ms
n.n. 1-3, B KOTOPOM MeXay MepBbiM YYaCTKOM W BTOPbIM Y4acTKOM WMEET MecTO
HenpepbIBHAsi TPAEKTOPUS MNPOTEKAHUS TOKa, KOTOopas MO MEHbLUe Mepe 4YacTUYHO

MPOXOAUT MO METANNMMYECKON KOHCTPYKLUN.

5. BHyTpuckBaXkuHHasi cuctema cbopa dnekTpudecKkon 3Heprum no nwobdomy ms
NPeAbIaYLLMX NYHKTOB, B KOTOPOW MOAYNb cOOpa 3NeKTpUYECkn COEAUHEH C METANNUYECKON

KOHCTPYKLMEN Ha BTOPOM y4acTke.

6. BHyTpuckBaXkuHHasi cucrtema cbopa dNeKTPUHECKON 3HEprum no nwbdomy ms

npeablayLMX MYHKTOB, B KOTOPOW OTCTOSILLME YYaCTKM OTCTOSIT MO OCU.

7. BHyTpuckBarkuHHas cucrtema cbopa anekTpudeckon 3Heprum no nwbdomy ms

npeablayLMX MYHKTOB, B KOTOPOW OTCTOSILLME YHaCTKM OTCTOSIT pagunarnbHoO.
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8. BHyTpuckBarkuHHas cuctema cbopa anekTpudeckon 3Heprum no nwbdomy ms
NPeAbIAYLLMX NYHKTOB, B KOTOPOW MO MEHbLUEN MEpPEe OAHO COEANHEHNE MEXAY MO MEHbLUEN
Mepe OAHUM M3 3NEKTPUYECKMX KOHTAKTOB U Mogynem cbopa obecneyeHo M3onmpoBaHHbIM

kabenem.

9. BHyTpUckBaXKMHHas cuctema cbopa 3SnNeKTPUYeckorM 3Heprum no n.8, B
KOTOpPOW MPOBOASILLAS MMOLWaAb U30NMPOBAHHOIO kabens paBHa Mo MeHbLUel Mepe 10 M2,
NPEANOYTUTENBHO NO MeHbLUel Mepe 20 Mm%, 6ornee nNpesnoyYTUTENLHO MO MEHbLUEN Mepe

80 mm>.

10. BHyTpuckBaxkuHHas cuctema cbopa 3nekTpu4eckon sHeprim no n. 8 unm n. 9,

B KOTOPOW Kabernb SBNSETCS NOMELLEHHbIM B KONOHHY NPOBOAHUKOM.

11. BHyTpuckBaykuHHasi cucrtema cbopa anekTpudeckon 3Heprum no nwobdomy ms
NPeAbIAYLLMX MYHKTOB, B KOTOPOW PacCTOSIHME MEXAY y4acTkamu, Ha KOTOPOE OHU OTCTOST,

paBHO MO MeHbLuen mepe 100 m.

12. BHyTpuckBarkmHHas cucrtema cbopa anekTpudeckon 3Heprum no nwbdomy ms
npeabiaywmx nMyHKTOB, B KOTOPOW coeguHeHust obpasoBaHbl C obuwen cekuyven
METannM4YeCckux YANMHEHHbIX 3MNEMEHTOB, SBMSIOWENCA 4acTbld  METannu4yeckoun

KOHCTPYKL{MW.

13. BHyTpuckBaxunHHas cucrtema cbopa 3neKkTpudeckon 3Heprim no nobomy ms
n.n. 1-11, B KOTOPON NEPBOE N3 COeaNHEHNIA 0OPa3OBaHO C NEPBON CEKLMEN METANNNYECKMX
YANVHEHHbIX 3MIEMEHTOB, SIBMSOLENCA YacTbio METaNMYECKON KOHCTPYKLMKU, a BTOPOE U3
coeauHeHnn obpasoBaHO CO BTOPOW, APYroW, CEKUMEN METannMyYeckux YANMHEHHbIX

3MeMEHTOB, ABMAIOLLENCH YaCTbio METanNYeCKON KOHCTPYKLUN.

14. BHyTpuckBaykuHHasi cuctema cbopa 3nekTpudeckon sHeprum no n. 13, B
KOTOPOW NPEAYCMOTPEHO CPEACTBO U3ONSALMM ANS AMEKTPUYECKON U3ONSLMN NEPBON CEKLMN
METannMYeCKUX YANMHEHHbIX 3MTEMEHTOB OT BTOPOW CEKLUM METaNNUYECKUX YANUHEHHbIX

3M1eMeHTOB B 06nacTu coeUHEHUN.

15. BHyTpuckBarkuHHasi cuctema cbopa 3nekTpudeckon sHeprum no n. 14, B
KOTOPOW CPEACTBO  M3OMSAUMA  COAEPXUT  U3OMNMUPYIOLMA  CHOA  UNM  MOKPbITHE,
NPeayCMOTPEHHOE MO MEHbLUEN MEpe Ha OAHOM U3 YKa3aHHbIX CEKUMN MeTannmyeckux

YANNHEHHbIX 3JTEMEHTOB.
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16. BHyTpuckBaxkumHHas cuctema cbopa 3neKkTpu4eckon aHeprim no n. 14 vnn n.
15, B KOTOPOW CPEACTBO U3OMNSLUMMA COAEPNKUT MO MEHbLUEN Mepe OAUH U3ONMPYIOLNIA

LieHTpaTop AN YAEPXKaHWS CeKLUA MeTanMYeckux yanMHEHHbIX 3NeMEHTOB Ha pacCTOSHUN

ApPyr OT gpyra.

17. BHyTpUckBaXkMHHas cuctema cbopa dnekTpudeckom 3Heprum no nobdomy ms
n.n. 14-16, B KOTOPOW CpeacTBa U3ONALMM NPEeayCMOTPEHbLI BO U3bexaHne 3neKTpu4eckoro
KOHTaKTa Mexay ABYMS CEKLUUSMU METanNMYeCcKnx YANMHEHHbIX 3NIEMEHTOB Ha PacCTOSHUN

no MeHbLuen mepe 100 M.

18. BHyTpuckBaykuHHasi cucrtema cbopa dnekTpudeckon 3Heprum no nwobdomy ms
NpeablayLMX MYHKTOB, B KOTOPOW Mojadva TOKa, MMEIOLLEro BO3MOXHOCTb MPOTEKaHMS MO

YANVUHEHHbIM 3nemMeHTam, npeaycMoTpeHa C NOBepPXHOCTU CKBaX*KUHbI.

19. BHyTpuckBarkuHHasi cucrtema cbopa 3nekTpudeckon 3Heprum no nwobdomy ms
NPeAbIaYLMX MYHKTOB, B KOTOPOW Mojadva TOKa, MMEIOLLEro BO3MOXHOCTb MPOTEKaHMsS Mo

YAIMHEHHOMY 3NeMeHTY, npeayCcmMoTpeHa OT 04HOro Ui HeCKONbKNUX XXePTBEeHHbIX aHO40B.

20. BHyTpuckBarkmHHas cuctema cbopa anekTpuyeckom sHeprum no n. 18, B
KOTOPOW TOK, UMEIOLLMA BO3MOXHOCTb MPOTEKAHWUSA MO YASIMHEHHbIM 3MeMeHTaM, SBNAeTCH

HanoXXeHHbIM TOKOM OT BHELLUHEro MCTOYHUKa NUTaHnA.

21. BHyTpUckBaXkMHHas cuctema cbopa dnekTpudeckom 3Heprum no nodomy m3
npeablaylmx nyHKTOB, B KOTOPOW HanpshkeHne Ha MOBEPXHOCTU CKBa&XWMHbI MpU
NCNonb30BaHNN OrpaHuymMBaeTcst guanasoHom ot -0,7 B po -2 B OTHOCMTENBHO OMOPHOW

A4Yenkn ns cepebpa/xnopuga cepebpa.

22. BHyTpuckBaXkuHHasi cuctema cbopa anekTpudeckon 3Heprum no nwbdomy ms
NPeAbIaYLMX NYHKTOB, B KOTOPOW PasHOCTb MOTEHLUMANOB MeXay OTCTOSLMMU KOHTaKTamm

mMeHbLe 1 B, npegnoytutensHo menblwe 0,5 B, 6onee npegnodtutensHo meHbLue 0,1 B.

23. BHyTpuckBaykuHHasi cucrtema cbopa 3nekTpudeckon 3Heprum no nwobdomy ms
NPeAbIaYLMX MYHKTOB, B KOTOPOW COMPOTMBIIEHWE CKBaKMHHOW KOHCTPYKLUM MEXAY

ykasaHHbIMM koHTakTamu meHble 0,1 Om, npegnoduTuTensHo meHbie 0,01 Om.
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24, BHyTpuckBarkmHHas cucrtema cbopa anekTpudeckon 3Heprum no nwbdomy ms
npeabIAYLLMX MYHKTOB, B KOTOPOW BEPXHUN OTCTOSALLUA KOHTAKT HAXOAUTCSA:

B npegenax 100 m, npeanoytutensHo B npegenax 50 M, OT NOBEPXHOCTU 3eMin,
€CInn CKBaXXNHa ABNAETCHA MaTrepUKOBON CKBEXKMHOW; 1

B npegenax 100 m, npeanoytutenbHo B npegenax 50 m OT ypoBHSA AHa, ecnu

CKBaXMHa SBNAETCA NOABOAHON CKBaXKUHOWN.

25. BHyTpUckBaXkuMHHas cuctema cbopa dnekTpUYeckom 3Heprum no nobdomy ms
NPeablayWmMX TMNYHKTOB, B KOTOPOM BEPXHUA OTCTOSILUMW KOHTaKT HaxoauTcs B
HenocpeaCcTBEHHOM Onu3oCcTM K  y4acTKy, KOTOPbIA COOTBETCTBYET MaKCMMAanbHOMY

3Ha4YeHUo NoTeHUana, Bbl3aBaHHOIO NpoTekaHnemM B KOHCTPYKLMA SANEeKTPUYECKOro Toka.

26. BHyTpuckBarkuHHasi cucrtema cbopa dnekTpudecKon 3Heprum no nwbdomy ms
NPeAbIAYLMX NMYHKTOB, KOTOpas TakKe COAEPMKUT BHYTPUCKBAXKMHHbIE CpeAcTBa CBA3WN ANS

nepeagaqu nvnm nony4veHna AaHHbIX.

27. BHyTpuckBarkuHHasi cuctema cbopa 3neKTpUdeckon sHeprum no n. 26, B
KOTOPOW BHYTPUCKBAXKUHHbIE CPEACTBa CBA3U BbIMNOMHEHbI C BO3MOXHOCTBIO Mepejayu
JaHHbIX C MNOMOLUbIO W3MEHEHUS Harpysku, Habnogaemon Mexay YkasaHHbIMU

CoeaNHEHUAMU Ha OTCTOALLNX yHacCTKax.

28. Cwnctema ynpaBneHuss BHYTPUCKBaXMHHbIM YCTPOWCTBOM, CoOAepKallas
BHYTPUCKBaXKMHHYIO cUCTEMy cOopa 3MneKTpUYecKon 3Heprum no nobomy 13 npeablayLux
MYHKTOB WU BHYTPUCKB&)KMHHOE YCTPOWCTBO, C KOTOPbIM 3MEKTPUYECKN COEAUHEH MOAYIb
coopa,  BbINOMHEHHbIW C  BO3MOXHOCTBKO  MOAAYM  MOLUHOCTM  yKasaHHOMY

BHYTPUCKBaXXKMHHOMY YCTPOWCTBY.

29. Cuncrtema ynpaBneHns BHYTPUCKBAKMHHBIM YCTPOWUCTBOM MO N. 28, B KOTOPOW
BHYTPUCKBAXXMHHOE YCTPOWCTBO COAEPXUT MO MEHbLUEN Mepe OAUH U3 CnegyLmx
3NEMEHTOB:

BHYTPWUCKBAXKNHHbIA CEHCOP;

BHYTPWUCKBAXMHHbIA UCMIOMHUTENbHBIN MEXAHW3M;

3aTpybHOe YyCTPOMCTBO repMeTU3anumn, HanpuMep nakep Unu nakepHbli SNIEMEHT;

Knanaw;

BHYTPUCKBaXXMHHbIA MOZYIb CBSI3U, HANpUMep nepegartymk Unn noBToputens.
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30. Cuncrema ynpasneHns BHYTPUCKBAXKMHHBIM YCTPOUCTBOM MO N. 29, B KOTOPOW
yKa3aHHbIN KnanaH CoAep>XUT N0 MEHbLLEN Mepe OAWNH U3 CNEAYIOLMX 3NTIEMEHTOB:

NnoA3eMHbIN NPeAOXPaHUTENBHbIN KnanaH;

KnanaH ynpasneHus pacxoioM B CTBOE CKBaXWUHbI;

KnanaH CTBON CKBaXXWHbl — 3aTpyOHOE NPOCTPaHCTBO;

knanaH 3aTtpybHoe NpPoCTPaHCTBO — 3aTpyOHOEe NPOCTPaHCTBO;

KnanaH CTBOIN CKBa)XWHbl — Kamepa KOMNEeHcaUun faBreHus;

KnanaH 3atpybHOe NPOCTPaHCTBO — Kamepa KOMMeHcaUum AaBneHus:;

KnanaH yepes nakep unu B 06xo nakepa.

31. Cuncrtema ynpaBneHusi BHYTPUCKBXKMHHbIM ycTponcteom no n.n. 28-30, B
KOTOPOW BHYTPUCKBAXKUHHOE YCTPOWCTBO pPaCMnONOXEHO Ha APYroM YYacTKe B CKBa>KUHE

OTHOCUTENBHO Moayns cbopa.

32. Cuncrema ynpaBneHns BHYTPUCKBEKMHHbIM YCTPOUCTBOM Mo n. 31, B KOTOPOW
mMogynb cbopa pasmeLleH Ha BbIOPAHHOM y4YacTke BHYTPU CKBaXKMHbI AN cBopa MOLLHOCTY,
npu 3TOM MPEAYCMOTPEH kabenb ANs nojayvn 3NEeKTPUYECKOW MOLLHOCTM Aanblue, BHYTPb

CKBaXMHbI, BHYTPUCKBaXKMHHOMY YCTPOWCTBY Ha LPYroM y4acTke B CKBaXKMHE.

33. Cuncrema ynpasneHns BHYTPUCKBAKMHHBIM YCTPOUCTBOM MO n. 32, B KOTOPOW
nrnowagb NONepeyYHoro CEeYEHUs NPOBOASLLEN XWrbl, UMK Xun, kabensi, NCNnonb3yemoro Ans
NoAaun 3MeKTPUYECKON MOLUHOCTM Aanblue, BHYTPb CKBaXWMHbI, MeHbLUe, 4Yem kabens,
NCNONb3yemMoro AN COeAUHEHUA Moayns cbopa C BHYTPUCKBEKUHHOW KOHCTPYKUMEN Ans

cbopa MOLLHOCTM.

34. BHYTPUCKBaXXMHHAsi CUCTEMA MOHUTOPMHIa CKBaXKWHbI ANS OCYLLECTBMNEHUS
MOHWUTOPUWHIa MO MEHbLUEN Mepe OAHOro napameTpa B CKBaXKMHHOW YCTaHOBKE, UMEHOLLEN
METannMYEeCKyl0 KOHCTPYKUMIO, obecneuymBarollyld BO3MOXHOCTb MPOTEKAHUS B HEW
3NEKTPUYECKOrO TOKa, MPUYEM YKasaHHasi CUCTEMAa COAEPKUT:

cuctemy cbopa anexkTpn4eckon aHeprim no niodomy us n.n. 1-28;

CEHCOPHbIN MOAYIb AN U3MEPEHMUS MO MEHBbLLEN MEPE OLHOro NapameTpa; u

MOZYIb CBSI3N ANsi OTMPaBKU MOKa3aHWA 3aKOAMPOBAaHHbLIX AaHHbIX OT CEHCOPHOro
MOZYINS B HaNpaBIieHMM NOBEPXHOCTY,

npyu 3TOM cuctema cbopa 3NEKTPUYECKON 3HEPTMU BbIMOMHEHA C BO3MOXHOCTbIO

nojayn 3neKTpU4ECKON MOLLHOCTM CEHCOPHOMY MOZYIIKO W/ MOAYMIO CBA3W.
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35. BHYTPUCKBaXXMHHAsE CMCTEMA MOHUTOPUHIA CKBaXKWHbI ANS1 OCYLECTBMNEHUS
MOHWTOPUWHIa MO MEHbLUEN MEpPEe OAHOro napameTpa B CKBaXKMHHOW YCTaHOBKE, MMEHOLLEN
METannM4eckyro KOHCTPYKUMIO, obecneumBarollytd BO3MOXHOCTb MPOTEKAHUS B HEW
3NEKTPUYECKOrO TOKa, MPUYEM YKasaHHas CUCTEMa COAEPKUT:

CEHCOPHbIN MOAYMb ANSA U3MEPEHUS MO MEHbLLEN Mepe O4HOro NapameTpa;

MOZYIb CBSA3W ANS OTMNPaBKU MOKA3aHWA 3aKOAMPOBAaHHbLIX AAHHbIX OT CEHCOPHOro
MOZYNS B HAaNpaBreHUM NOBEPXHOCTHU, U

cuctemy cbopa anekTPUYECKON SHEPTK, COAEPXKaLLYo MOAYNb cOopa, ANeKTPUYECKN
COEANHEHHbIN C MEeTanM4YeCKon KOHCTPYKLMEN Ha NEPBOM y4acTKe M CO BTOPbIM Yy4aCTKOM,
OTCTOSILUMM OT MEPBOro y4yacTka, npuyem nepBblil U BTOPOW y4acTku BbiOpaHbl Tak, YTOObI
MpU MCNONb30BaHUM MEXAY HMMM MPUCYTCTBOBana pPasHOCTb MOTEHUManoB BCReACTBUE
MPOTEKAHNS B KOHCTPYKLMM 3MEKTPUYECKOrO TOKA;

npu 3TOM MOAYNb c6opa BbIMNOMHEH C BO3MOXHOCTLIO cOopa 3NekTpU4ECKOn 3HEPrnm
OT YKa3aHHOro 3M1EKTPUYECKOrO TOKa, a cuctema cbopa 3MeKTPUYECKON SHEPTMUN BbINONHEHA
C BO3MOXHOCTbIO NOAAYN 3NEKTPUYECKON MOLLHOCTU CEHCOPHOMY MOZYMIO W/WUMU MOZYIIHO

CBA3N.

36. BHyTpuUcKkBaXXmMHHaa cuctemMa MOHUTOPUHIa CKBaXKUHbI no n. 34 vnu n. 35, B
KOTOPOW MOAYIb CBSA3W BbLIMNOMHEH C BO3MOXHOCTBIO MOAYNALUN 3NEKTPUYECKOro TOKa,
TeKyLwero B MeTannmMyeckon KOHCTPYKLUKW, Ha yvacTke MoAauu curHana Ana KOAUPOBKU
daHHbIX Ana ofbecneyeHns BO3MOXHOCTM M3BMEYEHMS YKa3aHHbIX [AaHHbIX Ha y4vacTke
NonyYeHnsa, yaaneHHoM OT y4yacTka MoAayn curHana, MOCPeACTBOM  [AETEKTUPOBaHUA
adppekta yKkasaHHOM MOAYMALMM Ha JMEeKTPUYECKOM TOKE Ha YKa3aHHOM y4vacTke

nonyvyeHusa.

37. BHyTpuUcCKBaXkmMHHasa cuctema MOHUTOPUHra CKBaXKUHbI No n. 36, cogepxallas
AETEKTOP ANA AETEKTMPOBaHUA 3dpdekTa ykasaHHON MOAYNALMN HA SNEKTPUYECKOM TOKE Ha

yKa3aHHOM y4yacTke nony4vyeHuna 4na n3sneyveHnda 3akogmnpoBaHHbIX aHHbIX.

38. BHyTpuUCKBaXXMHHaA cucTemMa MOHUTOPUHIra CKBaKUHbI no n. 36 unu n. 37, B
KOTOPOW MOAYIb CBSA3W BbIMNOMHEH C BO3MOXHOCTbIO YNPaBMEHNS Harpy3kon, reHepmpyemom
moaynem cbopa, AN OCYLECTBMNEHUS YKa3aHHOW MOAYMALUMM 3NEKTPUYECKOro Toka B

MeTanmnmM4yeckon KOHCTPYKLUMU Ha yyacTke nogaqu curHana.

39. BHYTpUCKBa)KMHHAS1 CUCTEMA MOHUTOPWHIa CKBaXKWHbI Mo fnobomy m3 n.n. 34-

38, B KOTOPOW CEHCOPHbLIN MOAYIb COAEPKUT CEHCOP AaBnEHMS.
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40. BHyTpUCKBaXKMHHAsT CUCTEMA MOHUTOPWMHIA CKBaXKMHbI MO M. 39, B KOTOPOWU
CEHCOp AaBMNeHWst BbIMNOMHEH C BO3MOXHOCTBIO MOHWUTOPUWHra MnacTtoBOro AaBfeHus

CKBaX>XWUHbI.

41. BHyTpMCKBaXXMHHasa CUCTEMA MOHWUTOPWHra CKBaXXMHbl MO M. 39, B KOTOPOW
CEHCOp AAaBMEHWUs BbIMNOMHEH C BO3MOXHOCTbIO MOHUTOPWHra AaBneHuss B 3aTpybHom

NPOCTPAHCTBE CKBAXKMHbI.

42. BHYTpUCKBa)MHHAS CUCTEMA MOHUTOPUHIA CKBaXXMHbl MO M. 39, B KOTOpPOM
CEHCOp [AaBIIEHUS BbINOMHEH C BO3MOXHOCTBIO MOHUTOPWUHra [aBfEHUS B 3aKPbITOM

3aTpybHOM NPOCTPaHCTBE CKBAXKMHbI.

43. BHyTpUCKBaXXMHHaA CUCTEMa CBA3HOrO NOBTOPUTENSA AN UCMONb30BaHUA B
CKBa)KMHHOW YCTAHOBKE, MMEIOLEN METaNMNYECKYd KOHCTPYKUMIO, obecnevmBaroLLyto
BO3MOXHOCTb MNPOTEKAHWS B HEW 3NEKTPUYECKOro TOKa, MNpUYEeM YKasaHHas cuctema
COAEPXKMT:

cuctemy cbopa anexkTpn4eckon aHeprm no nodomy us n.n. 1-25; n

CBSI3HOM MOBTOPUTENb, pPasMELLUEHHbLIM  BHYTPU  YKA3aHHOW  CKBaXKWUHbI, W
BbINMOSMIHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMEHMA CBSA3M C NEepBbiM YCTPOMUCTBOM 3a
npeaenammn yCTba CKBaXKMHbI, UCMOMb3ya KaHan CBA3W, KOTOPbIN ABNAETCS 6eCnpoBOAHbBIM
MO MEHbLUEN MEpe Ha yyacTke, NPOXOoAsieM 4yepe3 YCTbe CKBaXKWHbl, U BbIMNOMHEHHbIA C
BO3MOXHOCTbIO OCYLLECTBMEHMSA CBA3W CO BTOPbIM YCTPOUCTBOM, HAXOAALLMMCS B CKBAXWUHE,
N NO3TOMY HWXE YCTbSl CKB@XMHbI, TAK YTO CBS3HOW NOBTOPUTENb MOXET BbINOMHATL POnb
NOBTOPUTENS MEXAY NEPBLIM 1 BTOPLIM YCTPOUCTBaMM,

npy 3TOM MOAYMb cOopa 3NEeKTPUHECKOW 3SHEPrn BbIMOMHEH C BO3MOXHOCTbIO

nojaun 3NeKTPUYECKON MOLLHOCTM CBSI3BHOMY MOBTOPUTENIO.

44, BHyTpUCKBaXXMHHaA CUCTEMa CBSA3HOrO NOBTOPUTENS ANSI UCMONb30BaHUA B
CKBa)KMHHOW YCTAHOBKE, MMEIOLWENn METannMMYEeCcKyld KOHCTPYKUMIO, obecnevmBaroLLyto
BO3MOXHOCTb MNPOTEKAHWS B HEW 3MNEKTPUYECKOro TOKa, MNPUYEeM YKasaHHas cuctema
COAEPXKMT:

CBA3HOW MOBTOPWUTEMNb, PAasMELLUEHHbLIM BHYTPU  YKA3aHHOW  CKBaXKUHbI, W
BbINMOSIHEHHbIN C BO3MOXHOCTbIO OCYLLECTBMIEHMS CBS3M C NEepBbiM YCTPOMUCTBOM 3a
npeaenamm yCTba CKBaXKMHbI, UCMOMb3ya KaHan CBA3W, KOTOPbIN ABNAeTCs 6eCnpoBOAHbIM
MO MEHbLUEN Mepe Ha yyacTke, NPOXOAsiLEeM 4Yepe3 YCTbe CKBaXKWHbl, N BbIMNOMHEHHbIA C

BO3MOXHOCTbIO OCYLLIECTBIEHUS CBSI3N CO BTOPbIM YCTPOWNCTBOM, HaxXOASLMMCS B CKBaXKWHE,
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N MO3TOMY HWXE YCTbsl CKBaXKMHbI, TaK YTO CBSI3HOW MOBTOPUTENb MOXET BbINOMHATE POSb
MOBTOPUTENS MEXAY NEPBbLIM N BTOPbIM YCTPOUCTBAMM, U

cuctemy cbopa anekTPUIECKON SHEPTMM, CoAEpKaLLyO MOAYNb cOopa, anNekKTpnu4eckm
COEANHEHHbIN C METanMM4YeCKON KOHCTPYKLMEN Ha NEPBOM y4acTKe M CO BTOPbIM Y4YaCTKOM,
OTCTOSAILMM OT MEPBOro yvacTka, npu4emM NepBbii U BTOPOW y4yacTku BbiOpaHbl Tak, 4YTobbI
MNPy MCNONb30OBaHUM MEXAY HMMK MPUCYTCTBOBana pas3HOCTb MOTEHUManoB BCMNeACTBUE
NPOTEKAHNSI B KOHCTPYKUMM 3MNEKTPUYECKOrO TOKa, MpW 3TOM MoAynb cOopa BbIMOMHEH C
BO3MOXHOCTbIO cOOpa 3MNEKTPUHECKON SHEPTUN OT YKasaHHOro dNEKTPUYECKOro ToKa, a

cuctema cbopa INEeKTPUYECKOM 3SHEPrMn BbINONIHEHA C BO3MOXHOCTBIO MNOAauqn

3MEeKTPUYECKON MOLLHOCTU CBA3HOMY MOBTOPUTENIO.

45, BHyTpuckBaxkmHHasa cucrtema CBA3HOrO NosBTopuUTENns no n. 43 vnu n. 44, B
KOTOPOW CBSI3HOW MOBTOPUTENb BbLINOSIHEH C BO3MOXHOCTBIO MOAYNSALUMM 3MEKTPUYECKOrO
TOKa, TEKYLLEro B METanMYeCKkon KOHCTPYKLMK, Ha y4aCcTKe NOAaum curHana aAns KogupoBKu
AaHHbIX Ana obecneyeHuss BO3MOXHOCTM M3BMEYEHMS YKa3aHHbIX AaHHbIX Ha y4vacTke
NOMnyYeHns, YyAaneHHoM OT ydacTka NojAayn curHana, MNOCPeACTBOM  AETEKTUPOBaHUSA
adhpekTa yKasaHHOM MOAYNALUUN Ha 3NEKTPUYECKOM TOKE Ha YKa3aHHOM y4yacTke

nonyvyeHus.

46. BHyTpuckBaXkmHHaa cuctema CBA3HOro nosTopuTena no n. 45, cogepxawyas
AETEKTOp ANA AETEeKTMPOBaHUA 3dpdekTa ykazaHHOW MOAYNALUN HA ANEKTPUYECKOM TOKE Ha

YKa3aHHOM y4yacTKe nonyvyeHunda ana n3snevyeHna 3akoanpoBaHHbIX AaHHbIX.

47. BHyTpuckBaxkmHHasa cucrtema CBA3HOro nosroputens no n. 45 wnu n. 46, B
KOTOPOW CBSA3HOW MOBTOPUTENDb BLINOMHEH C BO3MOXHOCTbIO YMNPaBMNEeHUs Harpyskowu,
reHepupyemon mogynem cbopa, AnNsS  OCYLWECTBMNEHUS  YKasaHHOW  MOAYNALMU

ANEKTPUYEeCKOro Toka B METannnM4ecKom KOHCTPYKUMN Ha yHacCcTKe nogayn curHana.

48. Cucrtema ynpasneHUs BHYTPUCKBEXXMHHbIM YCTPOWUCTBOM ANS YyNpasBneHus
BHYTPWUCKBAXKMHHBIM YCTPOWCTBOM B CKB&KWHHOW YCTaHOBKE, UMEIOLLEN METannmn4ecKyto
KOHCTPYKLMIO, oBecrneumnBatoLyto BO3MOXHOCTb MPOTEKAHUS B HEW 3MEKTPUYECKOTO TOKa,
NpUYEM yKasaHHasi CUCTEMA COAEPKUT:

BHYTPWUCKBAXXMHHOE YCTPOWCTBO,

cuctemy cbopa aneKkTPUYECKON SHEPTUM, COAEPXKaLLY MOAYNb cOopa, aNeKTPUYECKM
COEANHEHHbIN C METANNMYECKON KOHCTPYKLMEN HA NEPBOM y4acTke U CO BTOPbIM Y4acTKOM,
OTCTOSILMM OT MEPBOro y4yactka, npuyem nepsbli U BTOPOWN y4acTkn BbiOpaHbl Tak, YToObI

npu uncnonb3oBaHMM MeXQy HUMKU MNpUCyTCTBOBana pas3HOCTb MNOTeHUuManoB BCneaAcTBUe
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NPOTEKAHUS B KOHCTPYKLUMUWM 3MEKTPUYECKOro TOoKa, MpU 3TOM MOAYMb cOopa BbIMOMHEH C
BO3MOXHOCTbIO COOpa 3MEeKTPUYECKON SHEPTMM OT YKa3aHHOIO 3MEKTPUYECKOrO TOKa, a
cuctema cbopa INEeKTPUYECKON 3SHEPrMU BbIMOMHEHA C BO3MOXHOCTHIO MOZauM

3MEKTPUHECKON MOLLYHOCTN BHYTPUCKBXKUHHOMY YCTPOWCTBY.

49, Cuctema ynpaBneHust BHYTPUCKBaXKUHHbIM YCTPOUCTBOM MO M. 48, B KOTOPOW
BHYTPUCKBAXXMHHOE YCTPOWCTBO COAEPXUT NO MEHbLUEN Mepe OAUH U3  CnegyoLmx
3NEMEHTOB:

BHYTPUCKBAXWHHbIA CEHCOP;

3aTpybHOe YyCTPOMCTBO repMeTU3aLUn, HaNpUMepP nakep UnNu NakepHbIA ANEMEHT;

Knanaw;

BHYTPUCKBaXXMHHbIA MOZYIb CBSI3WU, HANpUMep nepegartyvk Unun noBTopuTens.

50. Cuncrema ynpaBneHns BHYTPUCKBAKMHHBIM YCTPOUCTBOM MO n. 49, B KOTOPOW
KnanaH COAEPXKUT MO MEHbLLUEN MEPE OAMH N3 CMEAYIOLMX 3NEMEHTOB:

NoA3EMHbIN NPEAOXPAHUTENBHLIW KNanak;

KnanaH ynpasrieHNsi PacXxo40M B CTBOJSE CKBaXKMHbI;

KnanaH CTBON CKBaXXMHbl — 3aTPyOHOE NPOCTPaHCTBO;

KnanaH 3aTpybHOe NpPOCTPaHCTBO — 3aTpybHOE NPOCTPAHCTBO;

KnanaH CTBON CKBaXXMHbl — Kamepa KOMMNeHCaunn AaBneHus;

KnanaH 3aTpybHOe NPOCTPaHCTBO — kaMepa KOMMNEHCaLUn AaBMNeHUS;

KnanaH 4yepes nakep unu B 06xoa nakepa.

51. Cucrtema ynpaBneHusi BHYTPUCKBAXKMHHbIM YCTpPOMCTBOM no n.n. 48-50, B
KOTOPOW BHYTPUCKBAXKWHHOE YCTPOMCTBO pPaCMnONOXEHO Ha APYroM YYacTKe B CKBadKUHE

OTHOCUTENBHO MoAyns cbopa.

52. Cuncrtema ynpaBneHns BHYTPUCKBAXKMHHBIM YCTPOUCTBOM MO n. 51, B KOTOpOWN
mMogynb cbopa pasmeLleH Ha BbIOPAHHOM y4YacTke BHYTPU CKBaXUHbI AN cbopa MOLLHOCTY,
Mpu 3TOM MPEAYCMOTPEH kabenb Ans NOAa4vM 3NEKTPUYECKOM MOLLHOCTM Aanblue, BHYTPb

CKBaX)WHbI, BHYTPUCKBaXXKMHHOMY YCTPOWCTBY Ha L PYroM y4acTke B CKBaXKUHE.

53. Cuncrema ynpaBneHUs BHYTPUCKBEKMHHBIM YCTPOUCTBOM MO n. 52, B KOTOPOW
nrowagb NONepeyYHoro CEYEHUs NPOBOASALLEN XWIbl, UMW XKW, kabens, CNonb3yemoro 4ns
MoAauyn 3MeKTPUYECKON MOLLUHOCTU Aarnblle, BHYTPb CKBaKWMHbI, MeEHbLUe, 4Yem kabens,
NCNONb3yeMOoro Ans COeAUHEHUS MoAyns cbopa C BHYTPUCKBAXKMHHOW KOHCTPYKUMEN Ans

cbopa MOLLHOCTMW.
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54. Cuncrema ynpaBneHns BHYTPUCKBAKUHHLIM YCTPOUCTBOM MO Nnobomy 13 n.n.
48-53, B KOTOPOM BHYTPUCKBAXUHHOMY YCTPOWUCTBY A0CTYMNEH AOMNOSTHUTENMbHbIA UCTOYHMK
NUTaAHNSA KPOME 3NEKTPUYECKON MOLLUHOCTW, NojgaBaemMon mMogyrnem cbopa 3neKTpuy4eckou

aHeprum.

55. Cuctema no nwobomy un3 npeabliayymx MyHKTOB, B KOTOPOW CKBaXXMHa

ABNAETCH NOABOAHON CKBaXXUHOWN.

56. Cnocob nogaynm MOLHOCTU BHYTPUCKBAKMHHOMY YCTPOWCTBY B CKBaXKMHHOMW
YCT@HOBKE, WMEIOLLEN METaNNMYECKYIO KOHCTPYKLUMIO, ODeCcneumBaloLlytd BO3MOXHOCTb
NPOTEKaHMSI B HEN 3NMEKTPUYECKOrO TOKA, NMPUYEM YKa3aHHbIN CNocob COAEPKUT cneayrowme
aTanbl:

OCYLLECTBISAIOT 3NEKTpU4eckoe coeauHeHne 6noka cbopa € MeTanIMy4eckou
KOHCTPYKLMEN HA NEPBOM y4acTKe U CO BTOPbIM YYaCTKOM, OTCTOSILLMM OT NEPBOroO y4acTka,
NPUYEM NMEPBLIN N BTOPON YHaCTKX BbIOMpatoT Tak, YToObl NPY NCNONb30BaHUM MEXAY HUMMU
MpUCyTCTBOBaNa pasHOCTb MOTEHUManoB BCNEACTBUME MNPOTEKAHUS B KOHCTPYKUUK
3NEKTPUYECKOro ToOKa, npu 3Tom 6nok cbopa BLINOMHEH C BO3MOXHOCTLIO cOopa
3NEKTPUYECKON 3HEPTUM OT INEKTPUYECKoro Toka, Oyayynm MOACOEAMHEHHBIM MeXay
yyYacTkamu, Mexay KOTOpbIMU NPUCYTCTBYET PasHOCTb NOTEHLMaroB;

cobunpatoT 3MEKTPUHECKYHO MOLLHOCTb OT 3reKTpuU4eckoro Toka B 6roke cbopa; n

NOAAIOT  3MEKTPUYECKYID MOLYHOCTb OT Onoka cbopa BHYTPUCKBAKUHHOMY

YyCTPOWCTBY.

57. Cnocob no n. 56, cogepxawuin atanbl, Ha KOTOPbIX: ONPEAENSIOT Y4aCTOK, Ha
KOTOPOM MOTEHUWMan, CO3AaHHbIA 3NEKTPUYECKMM TOKOM, TEKYLUUM B KOHCTPYKLUM,
MaKCVMarieH no BENUYMHE, U B 3aBUCUMOCTM OT yYacTKa yKka3aHHOro Makcumyma BblOupatoT

NnepBbIA Y4aCTOK, Ha KOTOPOM MOAYMb cOopa COeaMHSAIOT C MeTannMYeCckon KOHCTPYKLMEN.
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