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(57) Ilpeanoxensl BHYTPUCKBKMHHBIA COOp OJNIEKTPHYECKOH OHEPrMM M OCYIUECTBICHHE CBS3H B
cucTeMax, MpeHa3HaYeHHbIC JJIsl CKBRXKMHHBIX YCTAHOBOK, MMEIOIIMX METAJUTMUECKYI0 KOHCTPYKIHIO,
00€eCIeurBAaIOIIYI0 BO3MOXKHOCTh MPOTEKAHUSI B HEW SIIEKTPHUUSCKOTO TOKA, HAIIPUMEP TOKA KATOIHOM
3amuTHl. B HEKOTOpBIX BapuaHTax HMeeTcss Moxynb (4) cOopa, 3JIEKTPUYECKH COEIWHEHHBIH C
MeTaNIMYeCcKol KOHCTPYKIHeH (2) Ha IepBOM Y4acTKe U CO BTOPHIM y4aCTKOM, OTCTOSIIMM OT HEPBOTO
y4acTKa, MPH 3TOM TEPBbIA ¥ BTOPOI y4acTKH BHIOPAHBI TAK, YTOOBI MPU UCIOIb30BAHUU MEXKTYy HUMH
MPUCYTCTBOBAJIa PAa3HOCTh MOTEHIIMAJIOB BCIIEACTBHE MPOTEKAHUS B KOHCTPYKUHUH (2) 3JIEKTPUYECKOTO
TOKa; TPH 3TOM MOAYIh (4) cOopa BBIIONHEH C BO3MOXKHOCTBIO COOpa 3JIEKTPHUYECKON PHEPTUU OT
YKa3aHHOT'0 3JIEKTPUYECKOro TOKA. B 10MOIHEHNE WK B KAY€CTBE aAJIbTEPHATHBBI MOXET IPUCYTCTBOBATH
CBsI3HOM ammapar (4, 5, 6) Al OCYLIECTBICHHS CBSI3M IMOCPEACTBOM MOAYIALUHM YKa3aHHOTO TOKa,
HanpuMep TOKa KaTOIHOM 3aIIUThI, B METAJUTHIECKONH KOHCTPYKIHH (2).
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

H300peTeHne OTHOCHUTCS K BHYTPUCKBAXXHHHOMY COOPY dHEPTrHH. B 4acTHOCTH, OHO OTHOCHTCS K CIIOCO-
06aM ¥ crcTeMaM HOJadd MOIIHOCTH BHYTPHCKBAKHHHOMY YCTPOWCTBY B CKBaKMHHOHM yCTaHOBKE, MMEIOIICH
METAJUTMIECKYI0 KOHCTPYKLHIO, 00eCIIeYeHHYI0 KaTOIHOW 3ammToil. M300peTenne Takke OTHOCHUTCS K CIIOCO-
6aM U cucTeMaM, MCIIOJIB3YIOIINM CIIOCOOBI M CHCTEMBI cOOpa YHEPIHH, a TaKKe K allapary ISl HCIIOJIb30BAHUS
B TaKHMX CIIOCO0aX M CUCTEMAaX.

CBeeHuUsl 0 MpeALIECTBYIOIIEM YPOBHE TeXHUKH

CymiecTByeT 0o01ee cTpeMIICHHE K 00€CIIeYeHIIO BO3MOXKHOCTH M3BJICUEHUS TAHHBIX U3 HEQTAHBIX /WU
ra30BBIX CKBAXKHH, a TAKXKE U3 YCTPOMCTB yIpaBIICHUS, PACTIOIOKCHHBIX B HE()TSIHBIX W/UIIK Ta30BBIX CKBAXKU-
HaX, TAKUX KaK KJIAMIaHbl, HAIPUMEP TO3EMHBIC MTPEI0XPAHUTEIHHBIC KIIATIaHbI.

OpmHako moJa4ya MOIIHOCTH TAaKUM BHYTPUCKBA)XKWHHBIM YCTPONCTBAM MPEICTABISCT OMpPEICICHHEIC
CJIOKHOCTH. B HEKOTOPBIX 00CTOATEILCTBAX MOIIMHOCTh MOXKET IOJABATHCS HEIMOCPEACTBEHHO C MMOBEPXHOCTU
yepe3 kabenb, WM MOIIHOCTh MOXET IO/IaBaThCs YCTPOMCTBAM HEMOCPEICTBEHHO C MOBEPXHOCTH THUIPABIHYC-
ckuM criocoboM. [Ipu 3TOM B Ipyrux 0OCTOSTEIBCTBAX TAKHAE CHOCOOBI IMOJAYd MOIMHOCTH HETPHUMEHUMBI. B
HEKOTOPBIX 0OCTOSITEIHCTBAX PEIICHHEM MOXET CTaTh MCIOJIb30BaHHE Oarapeil. OnHAKO TaKoe pPemIeHHe camo
mo cebe MpEeACTaBISIET CIOKHOCTH, B OCOOCHHOCTH BO BHYTPHUCKBAXXHHHBIX YCIIOBHSAX, B KOTOPBIX JOBOJBHO
BBICOKHE TEMIIEpaTypbl IMEIOT TEHACHITHIO COKPAIIATh CPOK CITYKObI OaTapeii.

CyurHocTh U300peTeHust

Takum 00pa3oM, ecTh HEOOXOJMMOCTD B aTbTEPHATUBHBIX MCTOYHUKAX IMUTAHHUA JJIS BHYTPUCKBAKUHHBIX
YCTPONCTB, KOTOPHIE MOTIIH OBl UCTIONB30BaThCS B 0OCTOATENBCTBAX, KOTa M0jada MOITHOCTH HETIOCPEACTBEH-
HO C TIOBEPXHOCTH IOCPEACTBOM KaOelsd WM THAPABIMYCCKH 3aTPyTHCHA, HCBO3MOXKHA WIIM HEXKelaTelbHa,
KOTOPBIC TIPH 3TOM IMPEOI0JICBATH OBl OTPAaHHYCHHS, C KOTOPBIMHU CTAJIKUBAIOTCS B CIYYasx, KOT/A IOJIATal0TCs
Ha T0Jayy MOIIHOCTH Oartapeeii. Takke HEOOXOIUMO 00CCIICUNTh aTbTEPHATUBHBIC CIIOCOOBI CBSI3H MEXAY pa3-
JUYHBIMU YYaCTKaAMH BHYTPH CKBRXKHHBI, a TAKXKE C YYaCTKAMH APYrod CKBaXKUHBI W/WJIM y9aCTKaMHU Ha II0-
BEPXHOCTH.

B Hacrosmem onvcanue TEpMHUH "TIOBEPXHOCTh" OTHOCHTCS K TTOBEPXHOCTH 3€MJTH B CITydae MaTepUKOBOMH
CKBa)XHHBI, IJIe PACIIOJIOKECHO YCThE CKBAKUHBI; MOPCKOMY JHY/YPOBHIO JHA B CIIydae MOJBOTHON CKBAXKHHBL, H
TUTOIIA/IKE YCThSI CKBAXXHHBI Ha matdopme. Korma 310 ymMecTHO, TEpPMUH TakKe OTHOCHTCS K y4acTKaM, PacIio-
JIO’)KEHHBIM BBIIIIE YKa3aHHBIX YIaCTKOB. B 11€510M, TepMUH "TIOBEPXHOCTH" MCIIONB3yeTCs ISl 0003HAYCHHUS JTFO-
60r0 OAXOIAIIETO ydacTKa, K MPUMEPY, U MOJaud W/IITH IPHHATHS MOITHOCTH/CUTHAIOB, KOTOPBIH HAXOIUT-
CSl CHapY X! CTBOJA CKBAXKIHEI.

CornacHoO TIEpBOMY acleKTy HACTOSIIEro M300PETCHHS MPEIUIoKEHA BHYTPHCKBAXKUHHAS CUCTEMa cOopa
JNEKTPUYCCKON SHEPTHH JJIs cOOpa AIEKTPUICCKON SHEPTHH B CKBAXXHHHOWM yCTaHOBKE, HMCIONICH MeTaJLTHye-
CKYI0 KOHCTPYKIHUIO, HECYIIYIO AJICKTPUYCCKHIA TOK, PU STOM YKa3aHHas CHCTEMa COICPKHUT MOIYIh cOOpa,
ANEKTPUYCCKU COCIMHCHHBIN ¢ METAIUTMICCKONH KOHCTPYKIMEH Ha IEPBOM y4YacTKE M CO BTOPHIM Y4aCTKOM, OT-
CTOSIIMM OT MEPBOTO y4acTKa, MPH 3TOM MEPBEIA U BTOPOU YYaCTOK BBIOPaHBI TAKMM 0Opa3oM, YTOOBI MPH HC-
MOJIb30BAHUU MEXKYy HUMH TPUCYTCTBOBala Pa3HOCTh MOTCHIIMATIOB BCICICTBHE JICKTPUYCCKOTO TOKA, TEKY-
IIET0 M0 KOHCTPYKIWH; TIPH 3TOM MOJYJH cOOpa BBHIITOIHEH ¢ BO3MOXXHOCTBIO COOpa 3IEKTPHUECKON IHEPTUHU OT
YKa3aHHOTO 3JIEKTPHUIECKOTO TOKA.

CkBa)XUHHAsI YCTAHOBKA MOKET OBITh YCTAHOBKOH C KATOJHOM 3aIIUTOM, TOT/Ia SJIEKTPUICCKHIA TOK SIBIIS-
€TCsI TOKOM KaTOJHOM 3aIlUThl. XOTS MPEICTaBICHHBIE 3/IeCh PEIICHIs MOTYT MCIIOB30BaThCS B CHCTEME, TIIe
JUTS TIOJJa9X MOITHOCTH TOK CIICIIHANFHO MOAeTCA K BHYTPUCKBAKMHHONW KOHCTPYKIWH, OBIJIO 0OHAPYKEHO, YTO
MOIITHOCTh MOXKHO COOUpATh M OT CHUCTEM KaTOAHOU 3amuThl. [Ipu 3TOM cOOp MOIIHOCTH OT YK€ UMCHOIIUXCS
TOKOB SIBJSICTCSI OCOOCHHO MPEAMOYTHTEITBHBIM.

B o0miem citygae BTOpoi y4acTOK OyIeT BHYTPUCKBaXHHHBIM YYaCTKOM.

B HEKOTOPBIX CiTydasx COCAMHEHUE CO BTOPHIM YYACTKOM MOXKET OBITh COCITUHCHHEM C IIOPOIOH mocpe-
CTBOM 3JICKTpoJia. boyiee THMUYHBIM ClTyyaem, OJHAaKO, OyIeT ciiydaii, B KOTOPOM MOIYJh cOopa OyAeT coeam-
HATBCS ¢ METALTHYECKOW KOHCTPYKIIUCH HA TIEPBOM U BTOPOM OTCTOSIIUX yYacTKaX.

Takue cucTeMbl W CcrOCOOBI 00JANAIOT OMPEICICHHBIMHA IPEUMYIIECTBAMH, TaK KaK I10/1a4a MOITHOCTH
BHYTPHCKBOKHHHOMY YCTPOICTBY MOXKET 00€CIeunBaThCS B OTCYTCTBHE HEOOXOAUMOCTH B OTICIBHOM HCTOY-
HHUKe MuTaHns. bojee Toro, momadya MOIIHOCTH MOXKET 0OecreunBaThCs, HEe MOJarasch Ha JIOKaJbHBIE OaTaped,
KOTOpBIEC 3a4acCTyI0 OYIyT UMETh OTPAaHMYEHHBIA CPOK CIIy:KObl. OHa Takke MOKET 00ECTIeUnBATHCS B OTCYTCT-
BHE HEOOXOIMMOCTH B Kabelle, IPOXOIAIIEM 4Yepe3 YCThe CKBAKUHBI. AHAJOTHYHO, MPEIIOKEHHBIE PEIICHUS
MOTYT OBITH pearn30BaHbl 0€3 WCIOIH30BaHUS TOPOUIOB JIJISl BBEICHHUS M W3BJICUCHHS CHTHAJIOB. DTO CHHXKAET
CJIO)KHOCTB M TEXHUYECKHE MPOOIIEMBI, KOTOPHIC MOTYT BOSHUKHYTh MPU PEATA3alUU CUCTEMEI.

Momynb c6opa MOXKET OBITH BBITIOJTHEH C BO3MOXXHOCTBIO COOpa 3JIEKTPHUCCKON SHEPTHH OT ITOCTOSHHBIX
TOKOB.

[IpennodTuTensHO, YTOOBI MPOTEKAHUE TOKA HA OTPE3Kax METAJUIMYECKON KOHCTPYKIIUH B 00JIaCTAX MEXK-
JTy TICPBBIM YYaCTKOM M BTOPBIM y4aCTKOM MPOUCXOMWIO B OJHOM U TOM K€ MPOJIOTHHOM HAIPABICHUU.

[IpeanovTuTensHO, YTOOBI MEXKY TIEPBBIM YYaCTKOM M BTOPBIM YYacTKOM OOCCICUHBANIACH HEMPEPHIBHAS
TpPaeKTOpHS MPOTEKAHUS TOKa, KOTOpasi OBl 1T0 MEHBIIEH Mepe YaCTUYHO MPOXOIUIIA [0 METAUTUIECKON KOHCT-
PYKIHH.
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B nanHOM ommcaHWM MPENCTaBICHBI AIEMEHTHI, KOTOPBIC B O0IIEM citydae OyAyT IPUCYTCTBOBATh B yCTa-
HOBKE, CCITH TOJILKO €€ KOHCTPYKIHUS He MomuduuupoBaHa. [IpencTaBIeHHbBIC 3/1eCh UACH B OOIIEM ciiydae He
TpeOyroT MOAN(DHUIMPOBAHHUA CTAHAAPTHON CKBAKUHHOM YCTAHOBKH IEJIMKOM, TO €CTh OHH OpPHUEHTHPOBAHBI HA
paboTy CO CTaHIAPTHOM YCTaHOBKOHM.

Monayns c6opa MOXKET OBITh JIEKTPHUYESCKH COSAMHEH C METAJUIMYECKOH KOHCTPYKIHEH Ha BTOPOM Y4acT-
Ke.

EnuHCcTBEHHOE MM KaXKI0€ COSAMHEHHE ¢ METAJUINIECKOH KOHCTPYKIIHEH MOXKEeT OBITH 00pa30BaHO C CEeK-
e METAJUIMIECKUX YAJMHEHHBIX 3JIEMEHTOB/CEKITNeH METAJUINIECKOM TPYOHI.

B HecKoNBKHX BapHaHTaX OCYIICCTBICHUS OTCTOSIINE YIACTKH MOTYT OTCTOSTH MO ocu. COeTUHEHUS MO-
TyT OBITH 00pa30BaHEI C OOMICH CeKIHEH METAJUIMICCKUX YITHHECHHBIX 3JIEMCHTOB, HAIPUMEp, OOIIEeH CeKIUueH
METaJUIMYEeCKON TPYOBI, KOTOpash SBISCTCS YACThIO METATMYCCKOW KOHCTPYKUUH. CaMblii BEpXHUHI H3 IIBYX
OTCTOSIINX YYaCTKOB MOXKET PACIONaraThCsi B HEMOCPESACTBCHHOMN OJIM30CTH OT MECTa PaCHOJI0KEHHUS TOABEC-
HOTO YCTPOMCTBa XBOCTOBHKA, MIPEIYCMOTPEHHOTO B CKBa)KMHE. 3a4acTyIO TaKOH BapHaHT OyJET COOTBETCTBO-
BaTh HaWOOJEE MPAKTHYHOMY PACIOIOKECHUIO CAaMOTO BEPXHETO YJYacTKa. B HEKOTOPHIX CIIydasx BEpXHEE CO-
eIMHEHNE MOXKET OBITH 00Pa30BaHO C pali3epoM.

O6a coeanHEeHHS, K IPUMEPY, MOTYT OBITh 00pa30BaHbl C IKCILTYaTAIMOHHONW KOJIOHHOM, TPETyCMOTpPEH-
HOW B CKBa)XHMHE, U 00a COEMHEHHS MOTYT OBITh 00pa3oBaHbl ¢ TIEPBOH ceKIuel 00caIHON TPYObl, OTIEICH-
HOW OT 3KCIUTyaTallMOHHOW KOJIOHHBI MEPBBIM 3aTPyOHBIM MPOCTPAHCTBOM A, WM 00a COeTUHEHUS MOTYT OBITh
00pa3oBaHbl CO BTOPOW CeKIMel oOcaIHOM TpyObl, OT/IEICHHON OT MEPBOH CEKIMH O00CAJTHON TPYyOBI BTOPHIM
3aTpyOHBIM MTPOCTPAHCTBOM B, u T.11.

B nmpyrux cimydasix OTCTOSIIHE IO OCH COSIUHCHHS MOTYT OBITH 00pa30BaHbI C PA3HBIMHU CEKIHSIMU METAJI-
JMYECKUX YUIMHCHHBIX 3JICMCHTOB, HALPUMEp, C PA3IMYHBIMU CCKIMSIMH METAJUTMIECKON TpyObI, 4To Oyaer
MPUBOJIUTH K aHAJIOTHYHBIM PEe3yibTaTaM, HO B IIEJIOM OoJiee MOAXOISIIUM PEIICHUEM SBISICTCSA CO3[aHHUEe CO-
CAMHCHWIA C OJHOM M TOM K¢ CeKIHEeH METAIUTMYCCKUX YITMHCHHBIX JIEMEHTOB/METAIUTMYCCKON TPYOBI B CITy-
yae, €CITU HET MPUYUH JUTS UCTIONB30BaHUs IPYTUX PCIICHH.

Tam, rae oTcTosmINe YYaCTKH OTCTOST II0 OCH, M HEOOXOAMMO NPHUCYTCTBHE MEXIY HUMH Pa3HOCTH IIO-
TEHIIMAJIOB, PACCTOSHUE MEXIY yJacTKaMU MPEAMOYTHTEIBHO JOIDKHO OBITH 3HAYUTEIHHBIM - 00brgHO 100 M 1
oonee. [IpeamoururensHo - oT 300 M 10 500 M.

DJIEeKTpUUECKOe COCTUHEHNE C METAIUIMYECKOW KOHCTPYKIKEH Ha IEPBOM ydacTKe MOXKET OBITh TajbBaHH-
YECKHM COETIHEHUEM.

DJIEeKTpUUECKOe COCTUHECHNE C METAJUTMUECKOW KOHCTPYKIMEH Ha BTOPOM ydacTKe MOKET OBITh raJibBaHH-
YECKUM COEANHEHUEM.

Momynb cOopa MOKET OBITh PACIIOJIOKEH B OJJHOM U HECKOJIBKHX BHEITHHUX IO OTHONICHHIO K CKBXKUHE
VAJHMHECHHBIX 3JCMEHTaX, BHYTPH 3aTPYOHOTO MPOCTPAHCTBA CKBAXKUHBI, U BHYTPH BHYTPEHHEIO CTBOJIA CKBa-
JKUHEI.

CoenuHeHHE IO MCHBIIICH Mepe ¢ OJTHIM M3 YYACTKOB, TICPBBIM WIIM BTOPBIM, MOXKET OBITH 00ECIIEUCHO TO-
CPEICTBOM Kabelis, MPOXOISIIEro BAOJIbE METANTHYCCKON KOHCTPYKIIUH.

Ecnm BTOpO# OTCTOSIIMIA KOHTAKT 00pa3oBaH IO MEHBIIEH Mepe ¢ OJHON CEKIMEeH METAIITMYECKHUX YIJIH-
HEHHBIX DJIEMEHTOB, MPEIITOYTUTEIBHO, YTOOBI SJEKTPHUUECKUNA TOK, TEKYITUH M0 YKa3aHHOW MO MEHbIIEH Mepe
OJTHOW CEKIIMHM METAJUTMUECKUX YIUIMHCHHBIX 3JIEMEHTOB, Ha KOTOPOW 00pa30BaH MEPBbI KOHTAKT, IBHUTAJICS IO
TOMY K€ MPOAOJILHOMY HANPABJICHHUIO, YTO U AJNEKTPUUECKUN TOK, TEKYIIUN MO MEHbIIEH Mepe Mo OAHOU Cek-
IIIF METAJUIMYECKUX YAJIMHEHHBIX 3JIEMEHTOB, Ha KOTOPOil 00pa3oBaH BTOPOI KOHTAKT.

Ecnu mepBbIi OTCTOSIINIA KOHTAKT M BTOPOH OTCTOSIIIMI KOHTaKT, 00a, 0Opa3oBaHbl ¢ OJHOW M TOH Ke
CEKIUCH METaUNIMYEeCKUX VIJTHMHCHHBIX JJIEMCHTOB, MPEIIOYTHTEIHEHO, YTOOBI yKa3aHHAs CEKIMS METalInyde-
CKUX YJUIMHEHHBIX 3JICMCHTOB OBLTa HEMPEPBIBHO MPOBOIUMON MEXAY YKA3aHHBIMH MEPBBIM U BTOPHIM y4YacT-
KOM.

ITo MeHbIIEH Mepe OJHO COSAMHCHHE MEXKIY IO MEHBIICH MEpe OHHM U3 INEKTPHUCCKUX KOHTAKTOB U
MOJIyJIeM cO0opa MOKET OBITh 00ECIIeYeHO H30IMPOBAHHBIM KabeseM.

Kaben» MoXeT OBITh BHIOpAH MMEIOIIMM MPOBOJHUK C OTHOCHTEIHHO OOJBIION IUIOMAIBI0 TIOEPEIHOTO
ceuenmst. [Ipu BeIOOpe Kabens meipio SIBISIETCS] BRIOOP IUIONIAIH MOMIEPEYHOTO CEUSHHS, KOTOpas SBISETCS 10C-
TaTOYHO OOJBIION IS TOTO, YTOOBI 0OeCreYnTh HEOOXOAUMBIA YPOBEHb cCOOpa - TaKOW, KOTOpas 0OeCrednT
JIOCTAaTOYHO HU3KOE COTMPOTUBIICHHUE B Kaberre.

[IpeanournuTensHO, YTOOBI M30JIMPOBAHHBINA KaOedp MMeEN MPOBOAAILIYIO IUIOMIANh PAaBHYIO MO MEHBIICH
Mepe 10 MM, TIpe/IIOYTHTEIBHO IO MeHbIIeH Mepe 20 MM, 6osiee IPEANOYTHTENBHO 110 MEHbIIeH Mepe 80 MM’

Kabemem MokeT OBITH TOMEIICHHEIH B KOJIOHHY POBO/IHUK.

OpHO M3 COoeqMHEHHH MOXET OBITh 00pa3oBaHO B OTCYTCTBHE BHeIIHero kabens. OQHO U3 COeAMHEHUH
MOXeT OBITh 00pa30BaHO MOCPEICTBOM ITPOBOISIIETO KOPITyca MOIYIIS cOopa (MK OKPYXKaIOIIero MoayJib c0o-
pa).

OOBIYHO CYIIECTBYET HEKOS ONTUMAThHOE 3HAUCHHE [UIS PACCTOSIHUS MEXKIY COCAMHECHUSIME. YeM OobIe
paccTosiHue, TeM OOJbIlc U3MCHEHUE B MOTCHIMAIE MEXKY YYAaCTKAMH KOHTAKTOB, HO IPH 3TOM TE€M OOJBIIC
compoTHBiieHNE Kaberns. [IpencTaBieHHBIH 3/1€Ch CIIOCO0 MOXKET COAEPKaTh ITAIl OTMPEACICHUS ONTHMAIHHOTO
PAcCTOSIHUS MEXIY OTCTOAIINMH Y9acTKaMH. DTO PACCTOSHHE MOXET OMpPENeNAThCS MOICTHUPOBAHUEM IS
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KOHKPETHOH YCTaHOBKH.

PaccrosiHre Mex a1y yyacTKaMU MOKET COCTaBJIATh 10 MeHbIel mepe 100 M.

B npyrux BapmaHTax OCyIIECTBICHHS OTCTOSIINE YIACTKH MOTYT OTCTOSITh paanaibHo. [lepBoe n3 coenu-
HEHHH MOXeET OBITh 00pa30BaHO C MEPBOM CEKIMEeH METAIUIMYECKNX YIUIMHEHHBIX 3JIEMEHTOB, HAIPUMeEp, Iep-
BOH CEKIIMEeH MeTauIM4ecKOr TpyObl, KOTOpas SBISETCS YacThl0 METAIIMUECKONH KOHCTPYKIIMH, a BTOPOE W3
COCIMHEHUH MOXKET OBITh 00pPa30BaHO CO BTOPOH, APYTOM, CEKIMEeH METaUIMYECKUX YUTMHEHHBIX JJIEMEHTOB,
HaIpuMep, CO BTOPOH, APYroH, CEKIHMeH MEeTaUIMIeCKOW TpyObl, KOTOpas SBISIETCS YaCThIO METALTHYECKON
KOHCTpyKIuH. [loaToMy coeamHEHHE MOXKET IepeceKkaTh 3aTpyOHOe MPOCTPAaHCTBO, OOPa30BAHHOE IBYMSI CEK-
USIMHA METAJUTMIECKOM TPYOHI.

Hanpumep, oqHO cOeTUHEHHE MOXKET OBITH 00PAa30BAHO C AKCILTYATAIIMOHHOM KOJIOHHOH, MPEAyCMOTpPEH-
HOW B CKBa)XXHMHE, a OJIHO - C IIEPBOU CEKIMel 00CaTHOW TPYObI, OTICICHHON OT 3KCILTYyaTalIMOHHOMN KOJOHHEI
MIEpPBBIM 3aTPYOHBIM NPOCTPAHCTBOM A, MJIM OJHO COSAMHEHNE MOXKET OBITh 00pa30BaHO C MEPBOi cekuuen 00-
CaJIHOW TPYOBI, MPETyCMOTPCHHOW B CKBa)KMHE, a OJJHO - CO BTOPOW ceKuueil oOcamHOW TpyOBI, OTIEICHHOU
BTOPBIM 3aTPyOHBIM MPOCTPAHCTBOM B 0T mepBoii cekimu 00caTHON TPYOBI, U T.JI.

B HEKOTOPBIX ciydasx OTCTOSIINE YIACTKHA MOTYT OTCTOSITh KaK [0 OCH, TaK U PaIHaIbHO.

CoenuHeHHsT MOTYT OBITh 00pa30BaHBI C OOMICH CEKIMEH METAIUTMUECKUX YIUIMHEHHBIX JIEMEHTOB, SB-
JISAIOIIEHCS 4acThli0 METAJUTMUECKON KOHCTPYKIUH.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS TEPBOE M3 COSAUHEHHI 00pa30BaHO C MEPBOM CEKIHMEH MeTall-
JMYECKUX YATUHEHHBIX HJIEMEHTOB, SBIIIOMICHCS YacThI0 METAJUIMIECKON KOHCTPYKILIMH, a BTOPOE U3 COSINHE-
HUH 00pa3oBaHO CO BTOPOW, APYTOH, CEKIMEH METAUIMYECKUX YIUIMHEHHBIX JJIEMEHTOB, SBJSIFOIICHCS YacThIO
METAJUIMIECKON KOHCTPYKIIHY.

JIis snekTpudYecKoil U3OJSIMH MEPBOI CEKIIMU METATUYCCKUX YIJIMHEHHBIX JIEMEHTOB OT BTOPOW CEK-
UM METAJUTHYCCKUX YIIMHCHHBIX 3JIEMEHTOB B OOJIACTH COCIMHCHHUN MOTYT OBITH MPEIyCMOTPEHBI CPEICTBa
U30JIAIUH.

CpencTBa U30JAIUE MOTYT OBITh TPEAYCMOTPEHBI [UIS JICKTPUUCCKON H30JISIIUU MEPBOM CEKIMH YIITH-
HEHHBIX 3JICMEHTOB/METAIUTMYECKON TPYOBI OT BTOPOH CEKIMH yUIMHEHHBIX 3JIeMEHTOB/METAITHYECKON TPYOBI
B 00J1aCTH 10 MEHBIIEH Mepe OJHOTO M3 COSAMHEHUH. DTO MOXKET IOMOYb TapaHTHPOBATh NPUCYTCTBHE Pa3HO-
CTH TIOTEHIIMAIOB MEXIY CEKISIMH YIUIMHEHHBIX 3JIEMEHTOB/METAJUINIECKO TpyOBbl Ha ydacTKax, rue oopaso-
BaHBl COCIUHCHUA. JTO O0ECIIeYHBACTCS 3a CUET OTIMYAIOLINXCS TPACKTOPHH, BEAYIINX K 3eMIle, OT KaKIOH
CEKIIUU DJIEMEHTOB/TPYOBI.

CrnemyeTr OTMETHTBh, YTO B ONHMCAHHBIX 3/I€Ch PEUICHUAX TOKU, OT KOTOPBIX MPOU3BOAAT cOOp sHepruu, Oy-
JIyT B [IEJIOM T€Yb B OJIHOM W TOM JKC HATIPABJICHUH HA MEPBOU U BTOPOU CEKIUSIX METAIUTMYCCKUX yTMHCHHBIX
31eMeHTOB/TpyObL. [103TOMY U30JAIMS MPETyCMOTPEHA HE Uit 00pa30BaHUS OTACTHHON TPACKTOPHU 3aMbIKa-
HUS, 8 CKOpee I H3MCHEHUS TPACKTOPUH, BEIYIIeH K 3eMJIe, ISl OTHOW U3 CEKIMA OTHOCUTEIBHO APYTOH.

CpencTBa U30JISALIUN MOTYT COICPIKATh U30JIUPYIONIMA CIIOW UM MOKPBITHE, MPEIYCMOTPCHHBIC 110 MEHbB-
el Mepe Ha OJHOW W3 CEKIUH Y/UIMHEHHBIX 3JICMEHTOB/METAIHYCCKOU TpyObl. CpecTBa M30JSALIUN MOTYT
coJiepKaTh MO0 MEHBIICH Mepe OIWH U3OJUPYIOIIUI IIEHTPATOp A YACPKAHUS CEKIMU yUIMHCHHBIX JIICMCH-
TOB/METAJITUIECKON TPYOBI Ha PACCTOSTHUU APYT OT APYyTa.

CpencTBa M30JSIMHA MOTYT OBITH TIPEAYCMOTPEHBI B LEJSIX HENOMYIIECHHUS 3JCKTPUISCKOTO KOHTAKTa MEXK-
Iy IBYMsI CEKIMSAMHU YAJIHHEHHBIX 3JIEMEHTOB/METAIMUECKOH TPYOBI HAa PaCCTOSHUH, PaBHOM 10 MEHBIICH Me-
pe 100 M, npeanoututensHo 300 M.

[To MeHbIIEeH Mepe OJTHO W3 COSTMHEHUH MOYKET HAXOAUTHCS B M30JIMPOBaHHOK obnactr. Oba coennHeHus
MOTYT HaXOJWTHCS B M30JUPOBaHHOW oOyacTw. 1o MeHbIEH Mepe OJHO M3 COCAMHCHHA MOXET HaXOIUTHCS
OKOJIO IICHTPAJIBFHON TOYKH H30JHPOBaHHON 00nacTH. PacmonoxkeHue mo MEHbIICH Mepe OHOTO U3 COCTUHCHUIN
MOJKET OBITh ONPEACICHO MOJCIHPOBAHIUEM KOHKPETHOHW YCTAHOBKH JUIS OMPEICICHHS ONTHMAaJIbHOTO PACIO-
JIOXKCHUS, KOTOPOE IOTOM BHIOUPACTCS.

Monynp cOopa MOXKET OBITh MPEIYCMOTPEH B CTBOJIE LICHTPAILHOW CEKI[MH KOJIOHHBI, B 3aTPyOHOM MpO-
CTPAHCTBE WJIM CHAPYXH 00cagHOl TpyOBI - Mexay oOcamHoi TpyOoit u moponoit. Tak, cpenu mpovnux BO3MOXK-
HBIX PACIIOJIOKECHHUH, MOAYJIh cOOpa MOXET OBITH MPETYCMOTPEH B 3aTpyOHOM IMPOCTPAHCTBE A, 3aTpyOHOM
npoctpancTBe B, 3aTpyOHOM mpocTpanctBe C, 3aTpyOHOM TpOCTpaHcTBE D, MM JMOOBIX IPYTUX 3aTPyOHBIX
MPOCTPAHCTBAX.

3a cyer 3TOro MpeaoCTaBISIETCS BOSMOXKHOCT MOJaYl MOITHOCTH HAa yYacTKH, Ha KOTOpPHIE OOBIYHO He-
BO3MOYKHO W/WJIHM HEKENIATeNIHO MPOBOANTEH KabeIH ¢ MOBEPXHOCTH, YTO OCOOCHHO TOJIE3HO B CIIydae IOIBOJ-
HBIX CKBaXXHH. Kpome TOro, Takas BO3MOKHOCTB TIPEIOCTABISIETCS B OTCYTCTBHE HEOOXOANMOCTH HCIOIH30Ba-
HUS TICPBUYHBIX OaTapei, MM JPYTHX JIOKAIGHBIX NCTOYHUKOB MUTAHHS, 4 3HAYUT, 00CCIICYNBACTCS BO3MOXK-
HOCTb IT0/Ia4¥ MOLTHOCTH K TAKUM y4acTKaM Ha MPOTsLKEHUU Beel ">KU3HU" CKBaKUHBI.

Momyb cOopa MOKET COACPKATh CPEIICTBA MIEPEMEHHOTO UMIICIaHCa IS BAPFUPOBAHUS HATPY3KH MEXKITY
IByMs coeauHeHUsIMH. CpeIcTBa MEPEMEHHOTO UMIIEIaHCa MOTYT YIPABISATHCS MUKPOIIPOIIECCOPOM.

CpencTBa MepeMEHHOI'0 UMIIeIaHCa MOTYT UCIIOJIB30BAThCS I BapbUPOBAHMS HATPY3KHU C IENBIO ONTH-
Mu3aImu cOopa SHESPTHH.

CpencTBa MEpPeMEHHOTO UMIIEJAHCAa MOTYT HMCIIOJIB30BAThCS TSI MOAYJISIIAN HATPY3KH C LENBI0 TIepeladn
JAHHBIX OT MOAYISA cOOpa B HATIPABICHUH IOBEPXHOCTH.
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Jlns mepenavyu JaHHBIX W3 BHYTPCHHETO IPOCTPAHCTBA CKBAXXHHEI B HATPABJICHUHU MOBEPXHOCTH MOTYT
OBITh IPEAYCMOTPEHBI BHYTPUCKBAKUHHBIC CPEJICTBA CBSI3U. BHYTPHCKBaKUHHBIC CPEICTBA CBS3H MOTYT TaKKe
OBITH BHITIOTHEHBI C BOZMOKHOCTBIO TIOTYYEHUS JaHHBIX, HAIIPAMED, C TIOBEPXHOCTH.

Monayns cOopa MOXKET cofep)kaTh BHYTPHUCKBaXHHHBIC CPEICTBA CBS3U. B APyrux cirydasx BHYTPHCKBa-
JKUHHBIE CPENICTBA CBSI3M MOTYT OBITh PAcCHOIOXEHBI OTAEIbHO. BHYTPHCKBaXMHHOE YCTPOWCTBO, ITHTaEMOE
MoJyJieM cO0pa, MOXKET COAep)KaTh BHYTPHUCKBAKUHHBIE CPEACTBA CBSI3H.

BHyTpHUCKBa)XHHHBIE CPE/ICTBA CBS3H MOTYT COJEPIKAaTh CPEACTBA IIEPEMEHHOTO UMITEJaHCA.

Bepxuue cpeacTsa B3 MOTYT OBITh IPEAYCMOTPEHBI Ha YIaCTKE BBIXO/1a CTBOJIA CKBAXKHHBI, U BKJIIOYATh
B ce0sl ICTEKTOp A JETCKTUPOBAHMS W3MCHCHUN TOKA, HAIPUMEP, TOKA KATOJHOM 3allUThI, TEKYIIETO IO Me-
TAJUTMYCCKOW KOHCTPYKIIMHU, T 00CCICUCHHST BO3MOYKHOCTH W3BJIICUCHUSI JaHHBIX, 3aKOJUPOBAHHBIX MOJYJIS-
[UeH Harpy3Kkd B MojayJe coopa. Hampumep, ZeTEKTOpP MOXKET OBITh BBITIOJHEH C BO3MOXKHOCTBIO JICTCKTHPOBA-
HUS TOTCHIIAAIA METAJUTMICCKON KOHCTPYKITUH OTHOCUTEIHHO OIMIOPHOTO 3HAYCHHUS, WK JCTCKTUPOBAHHUS Mafe-
HUS MOTCHIMANIA Ha KOHCTPYKIIMW; WK TOKA OT UCTOYHUKA MUTAHUS, UCIIOJIB3YEMOTO IS ITOIaYH HAIOKECHHOTO
TOKa KaTOIHOW 3alIMTHI HA METAIUTHYCCKYIO KOHCTPYKIIUIO.

B nmpyrux BapmaHTax OCYIIECTBICHUS BMECTO OCYIIECTBICHUS CBA3H C MMOBEPXHOCTHIO 33 CYET MOIYJISAINH
HArpy3KH MOTYT HCIIOJIb30BaThCS APYTHE BHIBI CBs3M. Hampumep, MOXKET MCIOIB30BaTHCS MOJada aKycTHde-
CKOTO W/WJIH 3JIEKTPOMAarHUTHOTO CHUTHaJa. MOIyNSIus Harpy3Kd - 3TO OJWH U3 MPHMEPOB MMOJAYH SJIEKTPO-
MarHUTHOTO CHTHaJIa, HO MOTYT MCIIONB30BaThCS U APYyTHE, O0Jee MpSIMbIe, CIIOCOOBI OJaun JIEKTPOMATHATHO-
TO CHTHAJA.

BHyTpuCKBa)XHHHBIE CPEICTBA CBSI3M MOTYT OBITH BBITIOJTHEHBI C BO3MOXXHOCTHIO ITOJIa4X HECYIIUX JaHHBIC
AKYCTUYECKHUX CUTHAIOB K METALUTHUCCKOW KOHCTPYKILUH, MIPU 3TOM BEPXHHUE CPEICTBA CBS3H MOTYT OBITH BBI-
MOJTHEHBI ¢ BO3MOYKHOCTBIO TIPHEMa HECYIIHNX NaHHBIC aKYCTHYCCKUX CHTHAIIOB.

BHyTpUCKBa)KHHHBIC CPEICTBA CBSI3H MOTYT OBITh BBITIOJTHECHBI C BO3MOXHOCTBIO MTOJIA4X HECYIIUX JTAHHBIC
JJIEKTPOMATHUTHBIX CHTHAJIOB K METAJUIMIECKON KOHCTPYKIUH, IIPU 3TOM BEPXHHE CPEJICTBA CBSA3U MOTYT OBITh
BBIMOJTHEHBI ¢ BO3MOXKHOCTBIO MPHEMa HECYIUX JaHHBIC JICKTPOMATHUTHBIX CUTHAJIOB.

Bepxuue cpeacTBa CBS3M MOTYT OBITH BBITIOJHEHBI C BO3MOXKHOCTBIO ITOJIA4YH HECYINX JaHHBIE aKyCTHYe-
CKUX W/WIIN 3JEKTPOMArHUTHBIX CHUTHAJIOB K METAUTMYECKOW KOHCTPYKLIHH, NMPH ATOM BHYTPHUCKBAXMHHBIC
CPEICTBa CBS3M MOTYT OBITh BBIIIOJHEHBI C BO3MOXKHOCTBIO MpHEMa HECYIIUX NaHHBIC aKyCTHYCCKUX W/WIIN
3JIEKTPOMATrHUTHBIX CHTHAJIOB.

B HEKOTOpHIX ciydasix BEpXHHE CPEICTBA CBS3HM W BHYTPHCKBAKUHHBIC CPEIICTBA CBS3H MOTYT OBITH BBHI-
TIOJTHEHBI C BO3MOYKHOCTBIO OCYIIIECTBICHHUS CBS3H C MCIIOIBF30BAaHUEM CHUTHAIOB O0OOWX THIIOB: aKyCTHYCCKHUX U
JJIEKTPOMATHUTHBIX CUTHAJIOB. DTO CO3JACT MOJE3HYI0 M30BITOYHOCTD, 3aKITIOYAONIYIOCS B TOM, YTO B CIy4ae
BBIXOJa M3 CTPOS OJHOTO KaHAJIa CBSI3U IPYTOi KaHal CBS3H OYIET MPOJ0IIKATh (PYHKIIMOHUPOBATb.

Momynb cOopa MOXKET OBITH Pa3MEIICH B 3aJaHHOM ITOJIOKCHHU BHYTPH CKBaXKUHBI JUII cOOpa MOIIHOCTH,
TPY 3TOM JUTS TIOJJAYHU SICKTPUICCKOI MOIIHOCTH HIXKE, BHYTPh CKBAXXHHEI, K BHYTPUCKBAXXUHHOMY YCTPOHCTBY
MOJKET OBITh NpeaycMOTpeH KaOenb. I[Lmomanb momepedHoro ceueHws Kalens, HCIOIb3yeMOTro IS MOoJadd
JNEKTPUYECKON MOIIHOCTH HU)KE, BHYTPh CKBAXKHHBI, OOBIYHO OYJET MEHBIIE MOMNEPEYHOTO CCUCHHS JIF000TO
Ka0eJsi, UCTIOB3yeMOro I cOOpa dTOM MOIMHOCTH, MPU 3TOM MOIIHOCTh OOBIYHO OyIeT TOJaBaThCS HIDKE,
BHYTPH CKBa)XKWHBI, TIPH OOJIBIIIEM HANPSIKCHHUH, YeM HaIPsDKEHHE, CO3/IaBaeMOe MEXIY OTCTOSIIMMH KOHTaK-
TaMH TOKOM, TEKYIIUM I10 METAIUTMYECKONW KOHCTPYKIIUH, HATIPUMEP, TOKAaMH KaTOTHON 3aIIUTHI.

B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHHUSA TOK, TEKYIIUH IO y/UIMHEHHBIM 3JI€MEHTaM, OaeTCs C IOBEPX-
HOCTH CKBa)KUHBI.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS TOK, TCKYIIHIA IO YAIUHCHHOMY 3JICMEHTY, MOJIACTCS OT OJHOTO
WA HECKOJBKHX JKEPTBEHHBIX aHOJOB.

B HEKOTOPBIX BapHaHTaX OCYIIECCTBICHUS TOK, TCKYIIHH 11O Y/UIMHCHHBIM 3JICMEHTaM, SBIISICTCS HAJI0XKCH-
HBIM TOKOM OT BHEIITHETO HCTOYHHKA MMUTAHUS.

B HEKOTOPBIX BapHaHTaX OCYIICCTBIICHUS HANPSDKCHUE MMOBEPXHOCTH CKBAXKUHEI, IPH MCIIOIB30BAHUH, OT-
panmuuBactcs auana3zoHom ot -0,7 B 10 -2 B oTHOcuTenbEHO ONOPHO#T stueiiku U3 cepedpa/xinopuaa cepedpa.

[IpeanournTensHO, 9TOOBI Pa3HOCTH MOTEHIIMANIOB MEXIY OTCTOSIIMMH KOHTakTamMu Obuta meHee | B,
npennoututebHo MeHee 0,5 B, 6onee npeamoururensHo meHee 0,1 B.

OnImuoHansHO, COMPOTHBICHNE CKBAKMHHOM KOHCTPYKIMH MEXIy KOHTakTaMH He mpesbimaet 0,1 Owm,
nmpeanouTuTebHo He npesbimaet 0,01 Om.

OnTuManbHBIN Y9acTOK U1 cOOpa MOIITHOCTH OOBITHO OYAET pacroyiaraThCs MOOJIM30CTH OT yJ9acTKa, Ha
KOTOPOM TOKH, HallpUMep, TOKH KaTOJAHOM 3alTUTHl HAKJIAIBIBAIOTCS HA METAJUINIECKYIO KOHCTPYKITHIO.

Tam, Tae oTCTOSIIME YYACTKH OTCTOSAT IO OCH, IPEAIIOYTHTEIBHBIM SBISCTCS PACIOIOKEHUE BEPXHETO
y4acTKa B HEMOCPEACTBEHHON OJHM30CTH K y4acTKy, HA KOTOPOM TOKH, HAIIPUMEP TOKH KATOIHOM 3alluThI, Ha-
KJIaJIBIBAIOTCS HA METAJUTHYECKYI0 KOHCTPpYKIUIO. ClielyeT OTMETHTh, YTO B CIIydac TIAT(POPMEHHOW KOHCTPYK-
IIUM TOK, HATIPUMEP TOKU KATOIHOM 3alIUTHI, MOXKET MOCTYNAaTh K BHYTPUCKBAXUHHONW METAJTHYCCKON KOHCT-
PYKIIHH Yepe3 TaJbBaHUMICCKOE COCTUHCHHUE C MIaT(GOPMEHHON KOHCTPYKIKEH. B HEKOTOPHIX CITydasx Mpeaso-
JKCHHBIC 3]ICCh PCIICHHUS MOTYT BKJIFOUATh B Ce0sI YIIPABJICHUE PACIIOIOKECHIEM 3TOTO COCTUHCHUS.

3a9acTyro ONTHUMAaIBHBIA YIaCTOK JJISl COOpa MOITHOCTH OyIET PACIIONOXKEeH BOJM3H YCThs CKBAKHHBI, TIE
HaOromaeTcss HanOoIbIIasi CKOPOCTh M3MEHEHHUS IMOTEHIHANa [0 Mepe MPOJBIKEHUS BHYTPb CKBaXKUHBI. C
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JpYTroil CTOPOHBI, BHYTPUCKBAKUHHOE YCTPOUCTBO, KOTOPOMY ITOJIACTCSI MOILITHOCTh, MOKET PacHoyaraTbCs HH-
e, BHYTPH CKBaXHMHBI. [I09TOMY MOIynb cOOpa M BHYTPUCKBXHMHHOE YCTPOWCTBO MOTYT HaXOJHUThHCS Ha pas-
HBIX Y9acCTKaX, B YaCTHOCTH, Ha Pa3HBIX ITyOMHAX B CKBaXKHUHE.

B npyrux cirygasx Moxyns cOopa u BHYTPHCKBaXXHHHOE YCTPOHCTBO MOTYT pacIojiaraThCsi BMecte. Takas
CHCTEeMa MOXET COAEP)KaTh BHYTPUCKBAKUHHBIA OJOK, BKIIIOYAIONINH B ceOs MOAyIb cOOpa M BHYTPHUCKBAXKIH-
HOE yCTPOICTBO.

BepxHuii OTCTOSIINI KOHTAKT MOXKET HAXOUTHCA:

B npenenax 100 M, mpeamnouTUTensHO B mpenenax S0 M, OT MOBEpXHOCTH 3€MIIH, €CIIA CKBAYKUHA SBIISCTCS
MaTEpPHUKOBON CKBaKUHOU, U

B npezenax 100 M, npeamouTuTensHo B ipefenax 50 M, OT ypOBHS JHA, €CJIM CKBaYKHHA SIBIISIETCS TIO/IBOJI-
HOM CKBa)XKMHOM.

BepxHnit 0OTCTOSIINI KOHTAKT MOXKET HAXOANUTHCA B HETIOCPEICTBEHHOM OJIM30CTH K Yy4acTKY, COOTBETCT-
BYIOIIEMY TOTEHIMATy MaKCHMaJbHOM BEJIMYMHBI, BHI3BAHHOMY JICKTPUYCCKHM TOKOM, TEKYIIUM IO KOHCT-
PYKIIHH.

CuctemMa MOXET TakkKe COIepKaTh BHYTPHUCKBAXXMHHBIC CPENICTBA CBSI3M JJIS Nepefaddl W/WIN IpHeMa
JTAHHBIX.

BHyTpUCKBa)XKMHHBIC CPEACTBA CBSI3M MOTYT OBITH BBHIIIOJIHEHBI C BO3MOXKHOCTBIO TEpeladd NaHHBIX 3a
CYeT BapbUPOBAHMS HATPY3KH MEXIY COCIMHEHUSIMH Ha OTCTOSIINX yJacTKaXx.

B cooTBeTcTBUE ¢ APYTMM acIeKTOM HACTOSIIEr0 M300peTeHHS MpEeIoKEeHa CIUCTeMa YIPABICHUS BHYT-
PHUCKBaKHHHBIM YCTPOMCTBOM, CONleprKamasi BHYTPUCKBAXHHHYIO CHCTEMY cOOpa AIIeKTpUIECKOH IHEPTHH, pac-
KPBITYIO BBIIIE, U BHYTPUCKBAXUHHOE YCTPOICTBO, IIPH 3TOM MOIYJIb cOOpa 3JEKTPUIECKU COETMHEH C BHYTpPH-
CKB)KMHHBIM YCTPOMCTBOM M BBITIOJHEH C BO3MOKHOCTBIO MOJJa4l MOIHOCTH BHYTPUCKBa)KUHHOMY YCTPOMCT-
BY.

BHYTpHCKBay)KHHHOE YCTPOMCTBO MOXKET COJEPKaTh BHYTPUCKBXKUHHBIA CEHCOP, K IPUMEPY CEHCOp J1aB-
JeHust u/unu Temneparypsl. CeHcop MOXKeT OBITh YCTaHOBIICH, HAIlPHUMeEp, B 3aTpyOHOM mpocTpaHcTBe A, B, C
unu D.

CeHcop, pa3MeIIeHHbI B 0OTHOM 3aTPYOHOM NPOCTPAHCTBE WIIM CTBOJE CKBAYKHMHBI, MOKET OBITH BBIITOJ-
HEH C BO3MOKHOCTBIO OCYIIECTBICHHS MOHHTOPHHra HEKOTOPOTO IMapaMeTpa B PacHOJIOKEHHOM MOOIM30CTH
3aTpyOHOM TPOCTPAHCTBE WIIM CTBOJE CKBAXHHBI MIOMHMO OCYIIECTBICHHS MOHUTOPHHTA B 3aTpyOHOM MIpo-
CTPAHCTBE HJIM CTBOJIE CKBAKMHBI, B KOTOPOM OH PACIOJIOKEH, FJIH BMECTO TOTO YTOOBI, OCYIIECTBIISATE MOHH-
TOPHUHT B 3aTPyOHOM IPOCTPAHCTBE WJIHM CTBOJIE, B KOTOPOM OH pacroioxkeH. [yt obecriedeHns BO3SMOXKHOCTH
M3MEPEHUs NapaMeTPOB B PACIOIOKEHHOM MOOJIM30CTH 3aTPYOHOM MPOCTPAHCTBE WM CTBOJIE CKBaXKMHBI MO-
JKeT OBITh MPEAYCMOTPEH MOPT, NPOXOAAIINI Yepe3 CEKIHI0 METAITMYECKOH KOHCTPYKIIUH.

CeHcop MOXeET OBITh MPEAyCMOTPEH Ui AETEKTHPOBAHUS IIPOTEYEK B 3alleMEHTUPOBAHHOM 3aTPyOHOM
MPOCTPAHCTBE.

CeHcop MOXKET BKIIFOYaTh B ce0st HabOp CeHCOpOB.

BHyTpHCKBa)KHHHOE YCTPOHCTBO MOXKET COJIEPIKATh [0 MEHBIIIEH Mepe OIMH U3 YKa3aHHBIX JJIEMECHTOB!

BHYTPHCKBKUHHBIN CEHCOD;

BHYTPHCKBaKUHHBIN HCIIOTHUTENLHBIA MEXaHU3M;

3aTpyOHOE YCTPOHCTBO TepPMETH3AIIH, HAIPIMEp MaKep WM MaKePHBIA 3JIEMEHT;

KJIaTIaH;

BHYTPHCKBKUHHBIN MOJYIIb CBSI3M, HAIIPUMEP PUEMOTIEPeIaTINK HITH TOBTOPUTEI.

Monyinb CBSI3M MOXKET COAEpKaTh BHYTPUCKBAKUHHBIA CBA3HON MOBTOPHUTENb. FIM MOKeT OBITh TIOBTOpPH-
TEJb U aKyCTHYECKOH CBSI3U, WIIN 3JICKTPOMArHUTHOM CBSI3U, B TOM YHCIIE JJIs1 OECIIPOBOJHOM SIICKTPOMAarHHT-
HOM CBSI3U U KaOEJIbHOM DIIEKTPOMAarHUTHOM CBSI3H, WJIM JJIsl THOPHIHOM cucTeMbl cBsi3H. Hampumep, noBTopu-
TEJIb MOKET NMPUHAMATh aKyCTUYECKUE CUTHANBI C YUYACTKOB, PACIIOJIOKECHHBIX HIDKE BHYTPH CKBA)KUHBI, U CHT-
HaJIbl B HalPaBJICHUU TIOBEPXHOCTH, MCIIOIB3YS 3JEKTPOMArHUTHYIO CBSI3b, HJIM HA000pOT. AHAJIOTHYHEIM 00pa-
30M, 00a THHA CBS3M, aKyCTHYeCKasl M AJICKTPOMAarHUTHasl CBS3b, MOTYT HCIIOJIb30BAaThCS B OJHOM HIIM 000X
HanpaBieHUsAX. [lomada 3MeKTPOMarHUTHBIX CHUTHAJIOB MOKET OBITH OCYIIECTBICHA MOJAYeH AIIEKTPHUCCKIX
CUTHAJIOB BHYTPh CKBAXHHBI WM MOIYJISIIHEH Harpy3kd B Moxayliie cbopa, Kak Oputo ommcano Beime. [Tomada
3JIEKTPOMArHUTHBIX CHTHAJIOB MOKET OCYIIECTBIIATHCS IT0 MEHBIIEH Mepe YaCTUYHO TIOCPEICTBOM Kabeme, Kak
OBLIO OMICAHO BHIIIE.

Ecim BHYTpHCKBaXMHHOE YCTPOHCTBO SIBIISETCS ITOBTOPUTENIEM FUIH MPHEMOIIEPEIaTINKOM, CHCTEMa MO-
JKeT OBITh 3apaHee YCTaHOBJIEHA B KOHCTPYKIIMIO CKBaXXHHBI JJIs1 CO3/IaHUs CKBKUHBI, "TOTOBOK K OeCIpoBO/I-
HOMy coenuHeHunto" (aHri. wireless ready). Tak, cuctemMa MOXeT OBITh yCTaHOBIJICHA JUIsl oOecrieueHus Oecrpo-
BOJHOTO KaHaJla CBSI3M, JJa)XC €CJIM BO3MOXKHOCTDH CBSI3W CHayaja He HCIOJIB3YETCs. 3/1eCh, OISTh JKE€, TEPMHUH
"OecnpoBOIHON" O3HAYAET, YTO UMEETCS 110 MEHBIIEH Mepe OfHa OeCIpOBOIHAS BETBL B KaHAJE CBSI3H, APYyTHe
BETBH MOTYT HJITH 1O Kabeltto.

B npyrux curyanusx ykasaHHasi CHCTEMa MOXKET ObITh YCTaHOBJIEHA MOCT()AKTYM.

Kiraman MoxeT conep:kaTh 10 MEHBIIEH Mepe OUH U3 CIEAYIOINX 3JIEMEHTOB:

MOA3EMHBIN MPEAOXPaHUTEIbHBIN KI1amaH;

KJIaTIaH yIpaBIeHHUS PACXOIOM B CTBOJIC CKBaYKUHEI;
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KJIATIaH CTBOJI CKBaXXHHEI - 3aTPyOHOE MPOCTPAHCTBO;

KJIanaH 3aTpyOHOe MPOCTPaHCTBO - 3aTpyOHOE MPOCTPAHCTBO;

KJIaTIaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHHS;

KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAIIUH JaBICHUS,;

KJIaTIaH depe3 Makep Wik B 00X01 makepa.

CrnemyeTr OTMETHTh, YTO Ka)XI0€ YCTPOMCTBO MOXET OBITH YCTPOMCTBOM, YIPAaBISIEMBIM IMCTAaHIMOHHO,
HaIpUMep, MOXET OBITh YCTPOWCTBOM, YIIPABIIEMBIM C TIOMOIIHI0 OECIIPOBOTHON CBA3H. DTO MOXKET O3HAYATH,
K TIPAIMEpY, YTO NPH YIPABICHUH C MOBEPXHOCTH B KaHAJIE CBA3M MOXKET MPHUCYTCTBOBATH MO MEHBIIEH Mepe
onHa OecrpoBOIHAS BETBb. J[pyrue BETBU MOTYT HITH IO KaOEro, HapUMep, MEXKIY YIaCTKOM, Ha KOTOPOM
PpacrosyioxkeH CeHCop, U YIaCTKOM, Ha KOTOPOM OCYILECTBIIIETCS cOOp.

INomava 3MEKTPOMATHUTHBIX CHUTHAJIOB MOXET MPEIyCMATPUBATh MCIIOJF30BAHUE CUTHAJIOB MMOCTOSITHHOTO
WIN TIEPEMEHHOTO TOKA, ¥ TOJXOIANINX CXeM MOAYISIUH. Moayib cOopa MOXKET COIEpIKaTh Mpeodpa3oBaTeb
nocrostHHOTO ToKa (DC/DC-mpeobpa3oBarenb) st cOOpa MOITHOCTH OT TOKOB KaTOJHOW 3alllUTHI WIIH JAPYTHX
MPUCYTCTBYIOLINX TOKOB. MOyb cOOpa MOXKET COICPKaTh YCTPOMCTBO HAKOIUICHUS YHEPTUU ISl HAKOTIIICHUS
coOpaHHOW MOITHOCTU. Y CTPOMCTBO HAKOTUICHUSI SHEPTHH MOXKET COJIEPIKATh YCTPOWCTBO HAKOIUICHUS 3apsa,
KOTOPOE MOXET COJEePKAaTh [0 MEHBIIIEH Mepe 0JTMH KOHJCHCATOP H/HMJIH 110 MEHBIIIEH Mepe OAHY Iepe3apsiKae-
Myto OaTtapero. Tam, T1e ecTh CpeAcTBa HAKOIUICHUS YHEPTUH, MOAYJb cOOpa MOKET OBITH BEITIOTHEH C BO3MOXK-
HOCTBIO BBIOOPOYHOH MOJAYM MOITHOCTH OT YCTPOICTBAa HAKOIUICHHWS WM HEMOCPEICTBEHHO OT COOpaHHOU
sHeprud. Takoil BEIOOp MOXKET OBITH OCHOBAH Ha 3apaHee ONPEeNICHHBIX YCIOBHAX. B albTepHATHBHBIX BapH-
aHTax B OTCYTCTBUE yCTPOMCTBA HAKOIUICHIS YHEPTUH MOIYIbh cOOpa MOKET OBITH BBHIIOJIHEH C BO3MOKHOCTBIO
MIOCTOSIHHOH 110/1a4¥ MOIITHOCTH I10 TPEOOBAaHUIO.

JIns n30MpaTeTpHOTO UCTIONB30BaHUs B MOJIyJIe cOOpa MOXKET OBITh TaKXKe MPEAYCMOTpPEHA epBHYHAs Oa-
Tapes.

[TpeobpazoBatens nmocrosuHoro Toka (DC/DC-npeodpazoBareiib) MOKET COEPKATh HOJIEBOW TPAH3UCTOP
JUIsl 00pa3oBaHMs PE30HAHCHOTO IMOBBIMIAIONIETO OCIuIATOpa. [IpeobpasoBarens MOCTOSHHOIO TOKa MOXKET
TaKXKe BKIIFOYATh B ceOs MOBBIMIAIOIINI TpaHC(HOPMATOP U MOXKET BKITIOUATh B ¢e€0s KOHIEHCATOP CBSI3H.

Moxyns cOopa MOXKET OBITH BBITIOJIHEH C BO3MOXHOCTBIO YIIPABJICHUS OTHONICHHEM BUTKOB ITOBBIIIATOIIE-
ro TpaHcdopmaropa A MOOU(PUINPOBAHHUS HATPY3KH, TEHEPHUPYEMOH mpeobpa3oBaTeIeM MOCTOSHHOTO TOKA.
Broprynas 0OMOTKa MOBBIMIAIONIETO TPAaHCPOPMATOpPa MOKET COMIEPKATh MHOXKECTBO OTBETBJICHUH, W/WIIHN TI0-
BBINIAIOMINH TpaHC(HOPMATOP MOKET COJIEPIKATh MHOYKECTBO BTOPUIHBIX 0OMOTOK, H MOAYJIb COOpa MOKET OBITh
BBITIOJTHEH C BO3MOYKHOCTBIO BHIOOpa OOMOTOK W/WJIM OTBETBJICHHH ISl OOECTIeYeHHsT HEOOXOIMMOTO OTHOIIIS-
HUS BUTKOB. [[J1 BRIOOpA OTBETBICHUHA /WM OOMOTOK MOXET HCIOJIh30BATHCS MEPEKITIYATEIh, YIIPABIICMBIN
MUKPOIPOLIECCOPOM.

CornacHo IpyromMy acrleKkTy HACTOSIIEr0 M300pETCHUsS MPEUIOKEH BHYTPUCKBAXHHHBIN OJIOK, COIepKa-
M MOJyb cOOpa, PACKPBITHIHA BEIIIE, M 10 MCHBIICH MEPE OJHO YCTPOUCTBO, BHIMOJHEHHOE C BO3MOXKHOCTBIO
MOJy4eHHSI MOITHOCTH OT MOJYJIs cOopa.

OIHO WJIM HECKOJBKO M3 YCTPONCTB: CEHCOPHBIN MOJYJb, MOAYJb CBS3H M MOAYJH cOOpa, MOXKET OBITh
MPEIYCMOTPEHO B 3aTPyOHOM IIPOCTpaHCTBE, HATIPHMED 3aTpyOHOM IpocTpaHcTBe B mim 3aTpyOHOM mpocTpaH-
ctBe C, wim Apyrom 3aTpyOHOM TpocTpaHcTBe. CEHCOPHBIH MOAYIb U MOIYJb COOpa MOTYT OBITh YacThi0 00-
IIeT0 BHYTPUCKBAXKUHHOTO OJI0Ka, OJTHAKO, O0JIee THIIMIHBIM BapHaHTOM OyJeT BapHAHT, B KOTOPOM OHH pa3fe-
JICHBI, TAK YTO CEHCOP MOYKET pacrojiaraTbcs Iiry0ke Moy coopa.

BHyTpuCKBa)XXHHHOE yCTPOHCTBO MOXET OBITh IMPEAYCMOTPEHO HA APYrOM yYacTKe B CKBa)XKHHE OTHOCH-
TEJIBHO MOIyJIst cOopa.

Monynb cOopa MOXKeT OBITh pa3MEIICH Ha 3aJlaHHOM y4YacTKEe BHYTPH CKBA)KHMHBI U cOOpa MOIIHOCTH,
TPY 3TOM JUTS TIOJJAYHU SICKTPUICCKOI MOIIHOCTH HIXKE, BHYTPh CKBAXXHHEI, K BHYTPUCKBAXXUHHOMY YCTPOHCTBY
Ha IPYTOM YYACTKE B CKBKUHE, MOXET OBITh MIPEIyCMOTPEH KaOelb.

[Tnomaae momepeyHOro CeUCHUsI MIPOBOIAIICH HKIIIBI, FITH KW, KaOelsl, NCIOIh3yeMOTO IS TIOAaYH JICK-
TPUYECKON MOIIHOCTH HUKE, BHYTPb CKB)KUHBI, MOKET OBITh MEHBIIIC TUIOIIAIH MOTIEPEYHOTO CCUCHHS Ka0es,
HCIIOJIB3YEMOT0 ISl COEIMHEHHST MOIYIIS cOOpa ¢ BHYTPHUCKBaXHHHOW KOHCTPYKIMEH It cO0pa MOITHOCTH.

CornacHO ApyroMy acmeKkTy HACTOSIIEro M300peTeHHs MpeIokKeHa BHYTPUCKBAKUHHAS CHCTEMa MOHH-
TOPUHTA CKBAXHHBI JJISI OCYIICCTBICHUS MOHHUTOPHHTA IO MEHBIIEH Mepe OJHOTO TapaMmeTpa B CKBaXHHHOW
YCTaHOBKE, UMEIOIIEH METAIIIMUECKYI0 KOHCTPYKIIHNIO, HECYIIYIO IEKTPUUECKUI TOK, MpHYeM yKa3aHHasl CHC-
TeMa COJICPKUT:

cucTeMy cOopa IEKTPUIECKON SHEPTHH, PACKPHITYIO BHIIIE,

CEHCOPHBIA MOJTYJIb JUISI U3MEPEHUS IO MEHBIIICH Mepe OJHOTO MapaMeTpa; u

MOJIyJTb CBSI3H JUJIS OTIIPABKH TTOKA3aHUI 3aKOJUPOBAHHBIX TaHHBIX OT CEHCOPHOTO MOMYJIS B HATIPABICHUH
MTOBEPXHOCTH,

IIPU 3TOM cUCTeMa cOopa AJIEKTPUUECKO SHEPTHH BBHIIOJIHEHA C BO3MOXKHOCTBIO MOAA4YH AIIEKTPHIECKOH
MOIIIHOCTH 10 MEHBIIIEH Mepe OJTHOMY M3 YCTPOWCTB: CEHCOPHOMY MOJIYJIIO MIJIM MOJYJIIO CBSI3H.

CornacHo JpyromMy acrmeKkTy HACTOSINEro M300peTeHHs MPEII0KEeHA BHYTPUCKBAXKUHHAS CUCTEMa MOHU-
TOPUHTA CKBAXHHBI JJISI OCYIICCTBICHUS] MOHHUTOPHHTA IO MEHBIEH Mepe OJHOTO TapaMmeTpa B CKBaXHHHOW
YCTaHOBKE, UMEIOIIEH METAIIIMUECKYI0O KOHCTPYKIIHIO, HECYIIYIO IEKTPUUECKUI TOK, MpHYeM yKa3zaHHasi CHC-
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TeMa COJICPIKUT:

CEHCOPHBIN MOAYJb JJIsl ©K3MEPEHUS TT0 MEHBLIEH Mepe OJHOTO MapaMeTpa;

MOJyJIb CBSI3H JUUISI OTIIPABKH ITOKA3aHUH 3aKOJHUPOBAHHBIX TaHHBIX OT CEHCOPHOTO MOYJISL B HATIPABIICHIH
TIOBEPXHOCTH; U

cucteMy cOopa 3JIeKTPUIECKOHN SHEPTHH, COASPKAILTYI0 MOAYIIb cOOpa, HIEKTPUICCKH COSTNHEHHBIH ¢ Me-
TAJITIYECKOW KOHCTPYKIMEH Ha IEPBOM YJacCTKE M CO BTOPBIM Y9aCTKOM, OTCTOSIIMM OT MIEPBOTO Y4acTKa, MPH-
YeM MEepPBBI U BTOPOH Y4acTKH BBIOpAHBI TaK, YTOOBI MIPH MCIIONB30BAaHIH MEXIy HUMH MPHUCYTCTBOBAjA pas-
HOCTB TIOTEHIIMAJIOB BCIEACTBHE IEKTPHUECKOTO TOKA, TEKYIIEro M0 KOHCTPYKIINH; IPHYEM MOIYIb cOopa BBI-
TIOJTHEH C BO3MOXKHOCTBIO COOpa AIICKTPUICCKON 3HEPTUU OT AJIEKTPHYCCKOTO TOKA, MPH STOM CHUCTeMa cOopa
9JIEKTPUYECKON IHEPrUM BBHIMOJIHEHA C BO3MOXKHOCTBIO MOJAYM AJIEKTPUUECKOW MOUIHOCTH MO MEHBIIEH Mepe
OJIHOMY U3 YCTPOMCTB: CEHCOPHOMY MOAYJIIO HJIK MOJIYJIIO CBSI3U.

VYka3zaHHasi CHCTEMa MOXET COJACPKATh 110 MCHBIICH Mepe OJWH Kabelb, UMCIOMIUN TIEPBYIO JUTHHY, JUIS
COCIIMHEHUS MOAYJIS cOOpa C OJTHUM M3 OTCTOSIINX YYaCTKOB.

VYka3zaHHasl CHCTEMa MOXKET COZACPIKaTh 0 MCHBIICH Mepe OJMH KaOelb, MMCIOUIHI BTOPYIO JUTHHY, JUIS
MOJJa9M MOIITHOCTH OT MOAYJSA cO0pa K CEHCOPHOMY MOTYJIIO.

[Tnomans momepeyHoro cedeHus MPOBOAAIICH YacTH Kabems, MEIOIIEro MEepPBYI0 UIMHY, MOXET IIPEBEI-
IAaTh TUIONIA(b TIONEPEYHOTO CEYECHUS MMPOBOIAIICH YacTH KabOelst, MIMEIOLIeT0 BTOPYIO UTHHY.

Monyib CBSI3M MOKET OBITH BBITIOIHEH C BO3MOXKHOCTHIO MOIYJISIIMN IEKTPHYECKOTO TOKA, TEKYIIETro Io
METaJUTNIEeCKOI KOHCTPYKIHH, HA yJacTKE IMOJAa4YH CUTHANA [T KOAMPOBKH JTAHHBIX U 00€CIIeUeHHSI BO3MOXK-
HOCTH M3BJICUCHMS YKa3aHHBIX JAHHBIX HA YJacTKE MOJYYCHHS, yNAIEHHOM OT y4acTKa ITOJa4d CHUTHAIa, Io-
CPEICTBOM JICTCKTHPOBaHUA P PeKTa YKa3aHHOW MOIYJSIMH HA DJICKTPUICCKOM TOKE HA YKA3aHHOM YYacTKe
MOJIyYEHUSI.

CrcTeMa MOHUTOPHHTA CKBAKUHBI MOYKET COACPIKATh ICTCKTOP [UIS ACTCKTUPOBAHUS dPPEKTa MOTYIISAIIH
Ha JIEKTPUYECKOM TOKE Ha YKAa3aHHOM Y4YacTKe MOJYYeHUs JIJIsl U3BJICUEHUS 3aKOIUPOBAHHBIX JaHHBIX.

Moysb CBSI3M MOKET OBITH BBITIOJHEH C BOBMOXKHOCTBIO YIIPABICHHS HATPY3KOH, TCHEPHUPYEMOI MOTyJIeM
cbopa, I OCYIIECTBIICHHUS YKa3aHHOW MOAYIIILUH DJIEKTPUIECKOTO TOKAa B METAJUTMUECKOW KOHCTPYKIMH Ha
y4YacTKe IM0JJa4y CUTHAIA.

CeHCOpPHBII MOAYIIb MOXET COAEPKATh CEHCOp JTaBICHUS.

CeHcop OaBlIeHUS MOXET OBITH BBIIIOJTHEH C BO3MOXKHOCTBIO OCYIIECTBICHHS MOHHTOPHHTA ILIACTOBOTO
JTaBIICHUS.

CeHcop OaBIeHHUS MOXET OBITH BBITIOJHEH C BO3MOKHOCTBHIO OCYIIECTBIICHHS MOHHUTOPHHTA JIABJICHUS B
3aTpyOHOM MPOCTPAHCTBE CKBAXKIHEI.

CeHcop IaBlieHHUS MOXET OBITh BBHITIONHEH C BO3MOXKHOCTBHIO OCYIIECTBIICHHUS MOHHUTOPHHIA JIABJICHUS B
3aKPBITOM 3aTPYOHOM MPOCTPAHCTBE CKBAXKIHEI.

CornacHo APYroMy acreKTy HAaCTOSIIEro H300PETeHHUS MPeI0KeHa BHYTPUCKBAXKUHHAS CHCTEMa CBSI3HO-
TO MOBTOPUTENS AJISl UCIIOJIb30BaHUsI B CKBaXKUHHOM YCTaHOBKE, UMEIOIIEH METAITMNYEeCKYI0 KOHCTPYKLHUIO, He-
CYILYIO 2JIEKTPUUECKUM TOK, MPUYEM YKa3aHHas CUCTEMA COICPIKUT:

cucTeMy cOopa IEKTPUIECKON SHEPTHH, PACKPHITYIO BBIIIC; U

CBSI3HOM MOBTOPUTEIb, pa3MEIEHHbBIN BHYTPU CKBaXUHBI B YKa3aHHON CKBa)KMHE U BBITIOJIHEHHBIM C BO3-
MOJKHOCTBIO OCYIIECTBICHHUS CBSA3HU C IMIEPBBIM YCTPOMCTBOM 3a MpeeslaMH YCThsSI CKBaKHUHBI C TIOMOIIBIO KaHaa
CBSI3H, SABJIAIONIETOCS OECTIPOBOIHBIM IO MEHBIIEH Mepe Ha yJ4acTKe, MPOXOJIIEeM Yepe3 yCThe CKBAXKWHBI, U
BBITTOJTHEHHBI C BO3MOKHOCTBIO OCYIIECTBICHHUS CBSI3M CO BTOPBIM YCTPOWCTBOM, PACIIOJIOKEHHBIM B CKBAXKH-
HE, TO €CTb HUXKE yCThsSl CKBAXKUHBI, TaK YTO CBSI3HOI MOBTOPUTENb MOXKET BBICTYNATh B POJIM MOBTOPUTENS Me-
KAy TIEPBBIM U BTOPBIM YCTPOMCTBAMH,

IIPHU 3TOM CHCTeMa cOOpa IICKTPUYECKOI SHEPTHU BBITOTHEHA C BO3MOXKHOCTBIO TOAYH JICKTPHUCCKOM
MOIIHOCTH CBA3HOMY MOBTOPUTEINIO.

CornacHo APyroMy acreKTy HACTOSIIEr0 H300PETCHHUS MPEI0KeHa BHYTPUCKBaXKUHHAS CHCTEMa CBSI3HO-
TO MOBTOPUTENS AJISl UCIIOJIb30BaHMsI B CKBaXKUHHOM YCTaHOBKE, UMEIOIIEH METANTMUYEeCKYI0 KOHCTPYKLHUIO, He-
CYIIYIO ANIEKTPUIECKUN TOK, IPUIEM YKa3aHHas CHCTEMa COICPIKUT:

CBSI3HOM TIOBTOPHTENb, pa3MEIIEHHBIN BHYTPH CKBXKUHBI B CKBA)KHHE, M BBIITOJIHEHHBIH C BO3MOXXHOCTBIO
OCYILIECTBIICHHS CBSI3M C MEPBBIM YCTPOHCTBOM 3a MpeAesiaMH yCThsI CKBKMHBI C TIOMOIIBIO KaHaa CBSI3H, SB-
JISFOIIIETOCs] OECIIPOBOTHBIM IO MEHBIIEH Mepe Ha yJacTKe, MPOXOAAIIEM Yepe3 YCThe CKBaKUHBI, M BHITIOIHEH-
HBIH ¢ BO3MOYKHOCTBIO OCYIIIECTBIICHHS CBSI3M CO BTOPBIM YCTPOWCTBOM, PACIIOJIOKEHHBIM B CKBAa)XKHUHE, TO €CTh
HIDKE YCThS CKBa)KMHBI, TAK YTO CBSI3HOW IMMOBTOPHUTENH MOYKET BBICTYIATh B POJIM MOBTOPUTENS MEXKIY IIEPBHIM
Y BTOPBIM YCTPOICTBaMH; 1

cucteMy cOopa ICKTPUICCKOM IHSPTHH, COCPKAIIYI0 MOAYIIb COOPa, DIICKTPUICCKH COCTUHCHHBIH ¢ Me-
TaJUINYECKON KOHCTPYKIIMEH Ha MEPBOM YHYaCTKE U CO BTOPBIM Y4acCTKOM, OTCTOSIIIMM OT MIEPBOT0O y4acTKa, MpH-
YeM MEPBEIA U BTOPOH YYaCTKU BBIOPAHBI TaK, YTOOBI MPH UCIIOJNB30BAHUH MKy HUMH MPUCYTCTBOBAjIA pas-
HOCTb MOTEHLIUAJIOB BCIAEACTBHUE AIEKTPUUECKOTO TOKA, TEKYIIEro M0 METAINIMYECKOH KOHCTPYKUUU; MPU 3TOM
MOy cOOpa BEITIOIHEH C BO3MOXKHOCTBIO COOpa 3JCKTPUIECKON SHEPTUH OT AIEKTPHUUECKOTO TOKA, IPU ITOM
cuctemMa cOopa IEKTPUIECKO IHEPTHUH BBHIITOJTHEHA C BO3ZMOYKHOCTBIO TIOAAYH SJIEKTPUIESCKON MOIITHOCTH CBSI3-
HOMY ITOBTOPHUTEITIO.
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CrnenyeT MOHMMAaTh, YTO YIIOMHMHAHHE 3/1€Ch IIEPBOTO YCTPOWCTBA 3a MPEAETaMU yCThsl CKBAXXHHBI OTHO-
CUTCA K YCTPOHCTBY Ha IPYroil CTOPOHE YCThbsI CKBaXXHHBI OTHOCUTENIBHO BTOPOTO yCTPOICTBA, KOTOPOE pacio-
JIOXKECHO B CKBAXXHMHE, TO €CTh MPEINOYTHTENEHON ABISETCS CBA3b, OCYIIESCTBIIEMAs 4epe3 yCThe CKBaXXHUHBI. 110
CYIIECTBY, IIEPBOE YCTPOHCTBO MOXKET paCIoNaratbCs, I7ie YTOAHO, MOOIM30CTH K YCTHIO CKBa)KMHBI UM Ha
yIaJCHUH, TP YCIOBUU 00ECIICUEHHUS COOTBETCTBYIOIIEH CBSI3H.

CBSI3HOH TTOBTOPUTENHE MOXKET OBITH BEITIONHEH C BO3MOXXHOCTBHIO MOIYJISIIIMU AJIEKTPUYECKOTO TOKa, Te-
KYILETO [0 METAJUTMYECKOW KOHCTPYKINH, HA YYacTKe MOJadl CUTHANA ISl KOMUPOBKU JaHHBIX I obecrede-
HUSI BO3MOYXHOCTH M3BJICUCHHSI TaHHBIX HA y4acTKe IMONYyYSHHS, yJAJICHHOM OT ydacTKa IOJa4yH CHUTHAJa, Io-
CPEICTBOM JICTCKTHPOBaHUA 3P PeKTa YKa3aHHOW MOIYJSIMH HA DJICKTPUICCKOM TOKE HA YKa3aHHOM YYacTKe
HOIY4EHUS.

CBSI3HO! ITOBTOPHTEIH W/MIIH MOAYJb cOOpa MOXKET OBITh MPEAYCMOTPEH B 3aTpyOHOM HPOCTPAHCTBE, Ha-
HpuMep B 3aTpyOHOM pocTpaHcTBe B mimn 3atpyoHOM mpoctpaHcTBe C, WM JpyroM 3aTpyOHOM MPOCTPaHCTBE.

CBSI3HO! TIOBTOPUTENb M MOJYJIb COOpa MOTYT OBITH YacThIO OOLIETO BHYTPHCKBAXKUHHOTO OJIOKA.

VYka3aHHasi CHCTEMa MOXET COZAEpKaTh 10 MEHbIIEH Mepe OAWH Kabelb, NMEIOUINH MEePBYIO JUIMHY, JUIA
COEIIHEHUS MOAYJIS cOopa C OTHUM M3 OTCTOSIINX YIaCTKOB.

VYkazaHHasI CHCTEMa MOXKET COAEP)KaTh 0 MEHBIIEH Mepe OIWH KaOelb, MMEIONINH BTOPYIO JUTHHY, IS
MOJJa9X MOIITHOCTH OT MOAYJSA cO0pa CBI3HOMY ITOBTOPHTEITIO.

[Tnomans momepeyHoro cedeHus MPOBOAAIICH YacTH Kabemsl, MEIOIIEro MepPBYI0 JUIMHY, MOXET IIPEBEI-
IIaTh TUIOMIA/(b TIONIEPEYHOTO CEYCHUS MIPOBOIAIICH YacTH Kabelst, IMEIOIeT0 BTOPYIO UTHHY.

BHyTpuckBaknHHasE CUCTEMa CBS3HOTO MOBTOPUTEINISI MOXET COAEPIKATh NETEKTOP IS NETEKTHPOBAHHS
a¢dekra yka3aHHOW MOIYIAIMH HA DIICKTPHYCCKOM TOKE HA YKa3aHHOM YYACTKE MOJIYYCHUS IS U3BJICUCHHS
3aKOJJMPOBAHHBIX JTAHHBIX.

CBSI3HO! TTIOBTOPHUTENH MOXKET OBITH BBIIIOJIHEH C BO3MOXKHOCTBIO YIPaBJICHHSI HAarpy3Koi, TeHepHpyeMoi
MOJyJieM cOopa, AJsl OCYIIECTBICHUS YKAa3aHHOM MOJIYJISALMH 3JIEKTPUYECKOTO TOKA B METAIIIMYECKOH KOHCT-
PYKIIMH Ha YYACTKE IMOJIa4YH CUTHAJIA.

CornacHO IpyroMmy acrekTy HACTOSIIETO M300pPETeHHS MPEaoKeHa CHCTeMa YIPaBIICHUS BHYTPHCKBa-
JKUHHBIM YCTPOWCTBOM ISl YIIPABJICHHSI BHYTPUCKBAXUHHBIM YCTPOHCTBOM B CKBa)XMHHOW yCTAaHOBKE, MMEIO-
el MeTaUTHIECKYI0 KOHCTPYKIIMIO, HECYIIYIO SIEKTPHUECKUI TOK, TpHYeM yKa3aHHas CUCTEMa COICPIKUT:

BHYTPHCKBKHHHOE YCTPOWCTBO;

cucteMy cOopa 3IeKTPUIECKOH SHEPTHH, COACPKALTYIO MOAYIIb cOOpa, AIIEKTPUICCKH COSTNHEHHBIH ¢ Me-
TAJTIYECKOW KOHCTPYKIIMEH Ha IEPBOM YJaCTKE M CO BTOPBIM Y9aCTKOM, OTCTOSIIMM OT MIEPBOTO Y4acTKa, PH-
YeM MEPBBIA U BTOPOH YYaCTKU BBIOPAHBI TaK, YTOOBI MPH UCIIONB30BAHUH MKy HUMH MPHUCYTCTBOBAja pas-
HOCTb ITOTCHIIMAJIOB BCIICACTBHUE JJIEKTPUYECKOTO TOKA, TEKYLIETO MO KOHCTPYKIMH; IPH 3TOM MOAYJL cOopa
BBITIOJTHEH C BO3MOXHOCTBIO cOOpa 3JIEKTPUUECKON SHEPTUH OT JIICKTPHUECKOTO TOKA,

IIPU 3TOM cUCTeMa cOopa AJIEKTPUUECKOH SHEPTHH BBHIMOJIHEHA C BO3MOXKHOCTBIO MOAA4YH DIIEKTPHIECKOH
MOIIIHOCTH BHYTPUCKBR)XMHHOMY YCTPOMCTBY.

BHyTpuckBaxuHHOE YCTPOMCTBO MOKET COAEPKATh O MEHBIIEH Mepe OUH U3 CIEAYIOLINX dJIEMEHTOB:

BHYTPHCKBKUHHBIN CEHCOD;

BHYTPHCKBaKUHHBIN HCIIOTHUTENEHBIA MEXaHHU3M;

3aTpyOHOE YCTPOHCTBO TePMETH3AIIH, HAIPIMEp MaKep WM MaKEePHBIA JIEMEHT;

KJIaTIaH;

BHYTPHCKBKUHHBIN MOJYIIb CBSI3M, HAIIPUMEP IPUEMOTIEPeIaTINK HITH TOBTOPUTEI.

VYka3zaHHBII KJIallaH MOKET COAEPKATh MO0 MEHbILIEH Mepe OAUH U3 CIETYIOLUX 3JIEMEHTOB!

ITOJI3EMHBIH MPEIOXPAHUTEIHHBIN KIIAllaH,

KJIATIaH YIPaBICHHUS PACXOIOM B CTBOJIC CKBa>KUHEI;

KJIATIaH CTBOJI CKBaXXHHEI - 3aTPyOHOE MPOCTPAHCTBO;

KJIanaH 3aTpyOHOe MPOCTPAHCTBO - 3aTpyOHOE MPOCTPaHCTBO;

KJIATIaH CTBOJI CKBaXKHHEI - KaMepa KOMIICHCAIIUH JJABJICHHUS;

KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAITUH JaBICHUS,;

KJIaTIaH 9epe3 Makep Wik B 00X01 makepa.

MoOITHOCTh MOXKET MOJAaBAThCS IS YIPaBICHHUS KJIAIaHOM, IPU 3TOM MOIIHOCTB JJIS TIEPEMEIICHUS KJla-
MaHa TOCTYIAeT OT APYroro MCTOYHHKA (HAIlpuMep, OT MOAIPYKMHUBAHUS, Pa3HOCTH JaBieHuil). B amprepna-
TUBHOM BapHaHTE MOITHOCTh MOJKET ITOJaBaThCS IS MEPEeMEIIeHUs KIalaHa, WId W Ui YIpPaBICHUS, U IS
nepemerneHus knanana. Kimaman MoXeT cofepKaTh ITyCKOBOW MeXaHW3M, HallpuMep, CepBOKIIAIAH, YIpaBisie-
MBI C TOMOIIBIO MOIITHOCTH OT CUCTEMBI TOAaYU MOIIIHOCTH.

Cuctema ynpaBJCHHS YCTPOWCTBOM MOKET OBITH BBINIOJHEHA C BO3MOXXHOCTBIO TOJAaYd BapbUPYEMBIX
ypoBHEH MOIIHOCTU. Tak, NepBbIi YPOBEHb MOIIIHOCTH MOKET MOAABaThCsl B MOMEHTHI, OTJIMYHBIE OT MOMEHTOB,
Korzaa TpedyeTcsi BTOpoi, Oosee BBICOKHH, YpoBeHb MOIIHOCTH. [loaBaemMple TOKH, HAPUMEpP TOKH KaTOJHOM
3aIINUTHI, MOTYT OBITH YBEIMYEHBI, €CIIM TpeOyeTcst Ooiee BHICOKMH YPOBEHb MOIIHOCTH, 33 CUET MEPEKITIOYCHUS
Ha OoJIblliee YMCIIO aHOJOB WJIM Iojaucii OoJiee BHICOKOTO HAJO0XKEHHOTO TOKAa. DTO MOXET COOTBETCTBOBAThH
YPOBHIO, HEXENATeIHbHOMY U JOJTOCPOYHBIX TEPHOAOB M3-3a MOTEHIMATBHO Pa3pyLIAIONINX MOCIIECICTBHIHA
CIIMIIKOM OOJBIION Pa3HOCTH MOTEHIMAIOB BCIEACTBHE TOKOB KaTOIHOW 3aIIUTHI - BOJOPOTHON XPYIKOCTH -HO
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9TO JOMMYCTUMO JUTS KPATKOCPOYHBIX MeproIoB. [loaTomMy cuctema, ammapart, Clioco0 MOTYT OBITh BEITIOHEHBI C
BO3MOXKHOCTBEO BPEMECHHOI'O YBEJIHUYCHHS MOJJABAEMOTO TOKA, HAIPHMEpP TOKa KaTOMHOM 3aiuThl. boiee BBICO-
KAH YPOBEHb MOIIIHOCTH MOJKET MCIIOJIB30BAThCS, HAIPUMED, UL TIEPEMEIICHHUS KIaraHa U3 OJHOTO COCTOSHUS
B JPYyToe, P 3TOM 00Jiee HU3KUH YPOBEHb MOKET HCIIONB30BaThCS B IPYTHE MOMEHTHI, HAIIpUMep, TP OCYIIIe-
CTBJICHUM MOHUTOPHHTA W/WIH yIIPABICHIS CUTHAIAMHU.

BHyTpuCKBa)XHHHOE YCTPOWCTBO MOXET pacIojaratbCs Ha JAPYTOM YYacTKe B CKBAXHHE OTHOCHTEIHHO
Moy coopa.

Moaynb c6opa MOKET OBITH pa3MellleH Ha BRIOPAHHOM y4acTKe BHYTPH CKBKHHBI JII cOOpa MOIIIHOCTH,
MIPY 3TOM MOXKET OBITh MPEIyCMOTPECH Ka0eIb I TIOAaYH SJCKTPUICCKON MOITHOCTH HIXKE, BHYTPh CKBAXKUHBI,
K BHYTPUCKBOKUHHOMY YCTPOMCTBY, PacIOIOKCHHOMY Ha JPYroM y4acTKe B CKBaXKHHE.

[Tnomans momepeyHOro CeUCHUsI IPOBOIAIICH HKIIIBI, FITH KW, KaOels, NCIOIb3yeMOTO JUIS TOauH JICK-
TPUYECKON MOIIHOCTH HUKE, BHYTPb CKBXKUHBI, MOKET OBITh MEHBIIIC TUIOIIAIH MOTIEPEYHOTO CCUCHHS Kades,
HCIIOJIE3YEMOTO ISl COCTUHCHHS MOJTYJIsl cOOpa ¢ BHYTPUCKBaXXHMHHOW KOHCTPYKIUCH [Tt cOOpa MOITHOCTH.

BHYTpUCKBa)XHHHOMY YCTPOMCTBY MOXET OBITH TOCTYICH W JPYTOM MCTOYHUK MUTAHUS, MOMHUMO JJICK-
TPUYECKON MOIITHOCTH, TIOJJaBaeMOi MOJyJIeM cOopa DIIEKTPUIECKON SHEPTHH.

B xakIoM W3 OMMCAHHBIX BBIIIE alllapaToB MOIYIHh cOOpa MOXKET COAEPIKaTh CPEACTBA IIEPEMEHHOTO UM-
nelafca I BAPFUPOBAHUS HATPY3KH MEXIY IBYMs coennHeHHAMHU. CpeacTBa MepeMeHHOTO NMITEaHca MOTYT
YIOPaBIATHCS MEKPOIIPOLIECCOPOM.

CpencTBa MepeMEeHHOT'0 UMIIeIaHCca MOTYT MCIIOJIB30BAThCA IS BapbUPOBAHMS HATPY3KH UL ONITHMH3a-
U cOopa SHEPTHUH.

CpencTBa IEpEMEHHOTO UMITEaHCa MOTYT UCIIOIB30BaThCS IS MOIYJISIIIMM HATPY3KH JIJIS TIepeIavyn 1aH-
HBIX OT MOJyJIsl cOOpa B HAIIPABJICHUU IOBEPXHOCTH.

Monynsuus uMIeIaHca MOXKET TaKKe UCTONB30BaThCS ISl MIepeJladd OT BEPXHErO y4acTKa B HalpaBlic-
HUM MOZYJS cOopa Al MOTYJISIMH [TOIaBaeMOT0 TOKa (HAIpuUMep, ToKa KaTOAHOH 3amuThl). OMHUM U3 CHOCO-
0OB sBJISIETCS BKJIFOUCHHE aHOJA W MCKIIOYCHHE €ro M3 PalbOThI, YTO MPHUBEACT K MOIYJISAIMH TMOTCHIMANA, Ha-
0r01a€MOT0 BHYTPH CKBaKUHBL. TaK, JTaHHBIE MOTYT KOJUPOBATHCS BKIIFOUCHHEM aHOA M NCKIFOUEHHEM ero 13
paboTel. Hammpumep, coenriHeHne MEXIy aHOIOM M KOHCTPYKIIMEH MOXKET ObITh W30MpaTeahbHO 00pa30BaHO U
HapyIIEHO IOCPEICTBOM YKa3aHHBIX CPEICTB IMEpeKIoueHus. Tak, BEepXHUIl OJOK CBSI3M MOXET COAEP)KaTh
CPEeICTBa MEPEKIIOYCHHS ISl BKIIOYCHUS aHOJa U MCKITIOYECHHUS ero u3 padoThl. B cucteMe Hano)keHHOTO TOKa
MOJJaBaeMbIe CUTHAJIBI MOTYT OBITH MOIYJIUPOBAHBI JUTsI KOAUPOBKH JAHHBIX.

CornacHO ApyroMy acmeKkTy HACTOSIIETO M300pETeHHS MPEIOKEH CIOCO0 MMOJa4YH MOIIHOCTH BHYTPH-
CKB2)XHHHOMY YCTPOHCTBY B CKB2XHHHOW YCTaHOBKE, MMEIONICH METALTHYCCKYH0 KOHCTPYKIUIO, HECYIIYIO
INEKTPUYCCKUI TOK, MPUIEM YKa3aHHBIH CIIOCO0 COJCPIKUT ITAIBI, HA KOTOPBIX:

OCYIIECTBIISIIOT AJICKTPHYCCKOE COCTUHEHUE OJoKa cOOpa ¢ METAUIMYEeCKON KOHCTPYKIHMEH Ha TEPBOM
YYacTKE U CO BTOPBIM YYACTKOM, OTCTOSIIMM OT IIEPBOTO yYaCTKa, MPH 3TOM MEPBBIA W BTOPOH YYaCTKH BBIOU-
ParoT Tak, YTOOBI MEXKIy HHUMH IPUCYTCTBOBAJIA PA3HOCTh IMOTCHIIMAJIOB BCJICIACTBUE ICKTPHUCCKOTO TOKA, Te-
KYILETO 0 KOHCTPYKIIMH, TIPH 3TOM OJIOK cOOpa BBIIMOIHEH C BO3MOKHOCTBIO COOpa ANIEKTPHUYCCKON IHEPTUU OT
3IEKTPHUYECKOTO TOKA, OYAy4H MOAKITIOYCHHBIM MEXIY YIaCTKaMH C UMEIOIIEHCS MEXIy HUMH Pa3HOCTBIO ITO-
TEHIINAJIOB;

OCYIIECTBJIIOT COOP AJIEKTPUIESCKOM MOIIHOCTH OT DJICKTPHUECKOTO TOKA B OJI0Ke cOopa; 1

MOJTATOT JIEKTPHUECKYIO MOITHOCTH OT OJIoKa cOopa BHYTPUCKBAXKUHHOMY YCTPOHCTBY.

Yka3zaHHBIN CIIOCO0 MOXKET COAEPKATh ATAIBI, HA KOTOPBIX: ONMPEEISIOT yIacTOK, Ha KOTOPOM HOTCHIHAI
BCJICJICTBHE AJICKTPHUYCCKOTO TOKA, TEKYIIETO MO KOHCTPYKIIMH, MAKCUMAJICH 110 BEJIMYWHE, U B 3aBHCUMOCTH OT
yJacTKa YKa3aHHOTO MaKCUMyMa BBEIOMPAIOT MEPBBIH yUACTOK, HA KOTOPOM OJIOK cOOpa COSIMHSIIOT ¢ METaJLIH-
YECKOI KOHCTPYKIHEH.

CornacHo JApyroMy acrleKTy HACTOSIIETO M300pETCHUs MpeUIoKeHAa BHYTPUCKBAKUHHAS CHCTeMa cOopa
ANEKTPUYCCKON SHEPTHH JJIS UCIOJIB30BaHUS B CKBAKMHHOW YCTAHOBKE, UMCIOIICH METAIUTMICCKYIO0 KOHCTPYK-
U0, COACPIKAIIYIO IT0 MEHBINCH Mepe OIHY CEKIHI0O METAJUIMYCCKHUX YIUTMHCHHBIX 3JICMEHTOB, HECYIIUX AJICK-
TPUUYECKHUHA TOK, IPUIEM CHCTEMa cOOpa CONEPIKHT:

MOIyJb cOOpa SHEPTHH, COMEPIKAIIUI ICKTPUICCKUNA KOHTYP, MTOAKIIOYCHHBIA MEXIY OTCTOAIIMMHA KOH-
TaKTaM¥ i1 cOopa SHEPTHH OT PAa3HOCTU TMOTCHIMAIIOB MEXIY OTCTOSIINME KOHTAaKTaMH, IPUYEM MEepPBbIA U3
OTCTOAIIMX KOHTAaKTOB 00Pa30BaH 10 MEHBIIIEH Mepe C OJHON CeKIHeH MeTaJUIMIECKUX YATHHEHHBIX YIIEMEHTOB
Ha TIEPBOM Y4YacTKe, a BTOPOU U3 OTCTOSIINX KOHTAKTOB 00pa30BaH IO MEHBIIICH Mepe C OJHOM CeKITUeH MeTall-
JMYECKUX YUIMHEHHBIX 3JIEMEHTOB Ha BTOPOM YYacTKe, IPH 3TOM Pa3HOCTh MOTEHIIMAJIOB BRI3BaHAa TOKOM, Te-
KYIIUM TI0 YKa3aHHOM MO MEHBIIICH Mepe OJHOW CEKIUHU y/UTMHCHHBIX JIEMEHTOB, U TI0 MEHBIIICH Mepe 4acThd-
HO UMIICJJAHCOM YKa3aHHOM 110 MEHBIIICH Mepe OIHOM CEKIIUH YITHHECHHBIX AIEMCHTOB.

DIEKTPUYECKUN TOK, TEKYIIMH MO MCHBIICH Mepe MO OIHOM CEKIIMH METATMYCCKUX YIJTUHCHHBIX JIie-
MEHTOB, HA KOTOpPOW 0Opa3oBaH MEPBEI KOHTAKT, MOXET TCYb B TOM K€ MPOJOJLHOM HANPaBICHUH, YTO U
JNEKTPUYECKUI TOK, TEKYIIUH 10 MEHBIIEH Mepe MO OJHOW CEKIIMH METAJUIMYECKUX YIJIMHCHHBIX 3JICMCHTOB,
Ha KOTOPOW 00pa30BaH BTOPOW KOHTAKT.

[IpenmodTuTenpbHO, YTOOBI TIEPBHIN OTCTOSIINA KOHTAKT U BTOPOW OTCTOSIIUN KOHTAKT ObLTH 00a 00pa3o-
BaHBI C TOH K€ CEKI[HeH METAITMYSCKUX YAJHMHEHHBIX 3JIEMEHTOB; IIPH 3TOM 3Ta CEKIUS METAIUIMYCCKUX yIUIH-
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HCHHBIX 3JICMCHTOB SIBIISICTCS HEMPEPHIBHO MPOBOSAIICH MEXKIY IEPBBIM U BTOPBIM YYaCTKAMH.

[pennovTuTensHO, 9TOOBI METAJUIMYECKAsT KOHCTPYKIUS 00eCleUnBaia HEMPEPHIBHYIO TPACKTOPHIO MPO-
TEKaHMUsI TOKa MEXIy ITEPBBIM YIaCTKOM U BTOPBIM YYaCTKOM.

[IpeanovyruTensHO, YTOOBI MPOTEKAHNE TOKA MEXKAY YACTAMH METAJUIMYECKON KOHCTPYKIIMH B 00JacTIX
MEXXIy IepBBIM yYaCTKOM M BTOPHIM y4aCTKOM IPOUCXOAMIIO B OJHOM M TOM K€ IPOIOIFHOM HAIPaBIICHHH.

[IpenmodTuTenpHO, 9TOOBI MOTYIH COOpa OBLIT BBIMTOJTHEH C BO3MOXKHOCTBIO cOOpa DIEKTPUISCKOM YHEPTUH
OT OCTOSIHHBIX TOKOB.

DJIEeKTPUUECKOe COCTUHEHNE C METAIUIMUECKOW KOHCTPYKIKEH Ha TEPBOM ydacTKe MOXKET OBITh TajbBaHH-
YECKUM COCITHCHUCM.

DIEKTPUIECKOE COCIUHCHHE C METAJUIMIECKON KOHCTPYKITUCH HAa BTOPOM YYACTKE MOXKET OBITh raJbBaHU-
YECKUM COCITHCHUCM.

DIEKTPUIECKOE COCIUHCHHE C METAJUIMIECKON KOHCTPYKITUCH HA TIEPBOM YYaCTKE MOXKET OBITH 00pa3oBa-
HO C OJTHUM W3 CJICIYIOIINX JJIEMCHTOB: 00CcaaHON TpyOOii, XBOCTOBUKOM, KOJIOHHOW, I'MOKOM KOJOHHOW THIIA
"KONTIOOWHT", HACOCHOM IITAHTOM.

DJIEeKTpUUECKOe COCTMHEHNE ¢ METAJUINIECKO KOHCTPYKIIEH Ha BTOPOM ydacTKe MOXKET OBITh 00pa3zoBa-
HO C OJHUM W3 CJICIYIOIINX JJIEMEHTOB: 00CaaHON TpyOOH, XBOCTOBHKOM, KOJIOHHOW, THOKON KOJIOHHOW THIIA
"KOATIOOMHT", HACOCHOI IITaHT 0.

OTcrosmue y9acTKd MOTYT OTCTOSITh TI0 OCH.

OTcrosimue y9acTKA MOTYT OTCTOSITh PagHaIbHO.

[To meHbIIEi Mepe OHO COSAMHEHHE MEXIy IO MEHBIIEH Mepe OJHHM U3 ANEKTPHUCCKUX KOHTAKTOB M
INEKTPUYECKUM KOHTYPOM MOXKET OBITh 00SCIIEYCHO H30IMPOBAHHBIM KabeneM.

[IpennovTuTensHO, YTOOBI M30JMPOBAHHBIA KaOeTh UMEN MPOBOAANIYIO IUIOMIANh PABHYIO MO MCHBIICH
mepe 10 MM”, IpeINOUTHTETBHO 110 MeHbIIeH Mepe 20 MM, GoJiee TIPEANOUTHTENBHO 10 MeHbIIeH Mepe 80 My,

Kabens MoXkeT OBITh MOMEIICHHBIM B KOJIOHHY TPOBOTHHKOM.

PaccrosiHue, Ha KOTOPOE YYaCTKU OTCTOSIT, MOXKET COCTABIISATH O MeHbIIe Mepe 100 M.

CoenuHeHHsT MOTYT OBITh 00pa30BaHBI C OOMIECH CEeKIMeH METAIUIMYECKUX YUIMHEHHBIX JIEMEHTOB, SB-
JISAIOIIEHCS 4acThl0 METAJUTMUECKON KOHCTPYKIUH.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS TEPBOE M3 COSAUHEHHI 00pa30BaHO C MEPBOM CEKIHMEH MeTall-
JMYECKUX YATUHEHHBIX HJIEMEHTOB, SBIIONICHCS YaCThI0 METAJUIMIECKON KOHCTPYKIIMH, a BTOPOE U3 COSINHe-
HUH 00pa3oBaHO CO BTOPOW, APYTOH, CEKIIMEH METAUIMYECKUX YUIMHEHHBIX JJIEMEHTOB, SBJISIFOIICHCS YacThIO
METaJUTNIEeCKOI KOHCTPYKIIHH.

JIis aeKkTprYecKol U3O0JSIMH MEPBOH CEKIIMU METANTUYCCKUX YIIMHEHHBIX 3JIEMEHTOB OT BTOPOU CEK-
UM METAUTHYCCKUX YJIMHCHHBIX JJIEMEHTOB B OOJIACTH COCAMHCHHUN MOTYT OBITH MPEIyCMOTPEHBI CPEICTBa
U30JIAIUH.

CpecTBa U30JALIUN MOTYT COICPIKATh U30JUPYIONIMA CIIOW FITH MOKPBITHE, MPEAYCMOTPCHHBIC 110 MEHbB-
el Mepe Ha OJTHOM M3 CEKIUH METATMYCCKUX Y/UTMHCHHBIX JICMCHTOB.

CpecTBa H30JSIIHAN MOTYT COJICPKATh IO MEHBIIICH Mepe OIMH U30TUPYIOIIUI [IEHTPATOP IS YICPKAHUS
METAJUIMIECKUX YAJTMHEHHBIX 3JIEMEHTOB Ha PACCTOSHUU IPYT OT APyTa.

CpencTBa M30ISIUK MOTYT OBITH TIPETyCMOTPEHBI BO N30€KaHUE IIEKTPHUECKOTO KOHTAKTA MEXKIY IBYMS
CEKIIMSIMHA METAJUTMIECKUX YAJIMHEHHBIX 3JIEMEHTOB Ha PACCTOSHUU 1O MeHbIei mepe 100 M.

Toxk, TeKyIuii 0 yUTMHEHHBIM 3JIEMEHTaM, MOXET TIOAaBaThCA C TOBEPXHOCTH CKBAKUHBI.

Tok, TeKymuii Mo yAJTUHEHHOMY JJIEMEHTY, MOKET MOJaBaThCA OT OJHOTO WIM HECKOIBKHX JKEPTBEHHBIX
aHOJIOB.

Tok, Tekymuii Mo y/JUIMHCHHBIM 3JICMEHTaM, MOXKET OBITh HAJIOKCHHBIM TOKOM OT BHEUTHET'O MCTOYHHKA
MUTAHUS.

HanpshkeHre MOBEPXHOCTH CKBaXKWHBI, TIPH MCIIOJIE30BAHHH, MOXET OBITh OIPAaHHYCHO IHANA30HOM OT -
0,7 B 1o -2 B oTHOCHTEIBHO ONOPHOIL sSTUEHKH U3 cepedpa/xiopunaa cepedpa.

Pa3HOCTh MOTEHIIMAIOB MEXKIY OTCTOSIIMMHU KOHTAKTaMH MOXKET ObITh MeHblle 1 B, mpenmmoururensHO
Mmenbine 0,5 B, 6onee npeamoururenpHo MeHbIne 0,1 B.

ComnpoTHBIeHNE CKBRKHHHON KOHCTPYKIIMH MEXIy KOHTaKTaMH MOXkeT ObITh MeHbine 0,1 Owm, mpemmnod-
tuTensHo MeHsbIe 0,01 Om.

BepxHuii OTCTOSIINI KOHTAKT MOXKET HAXOUTHCA:

B npenenax 100 M, mpeamnouTuTensHO B mpeaenax S0 M, OT MOBEpXHOCTH 3€MIIH, €CIIA CKBAKUHA SBIISCTCS
MaTEepUKOBOW CKBaXXUHOU; U

B mpenenax 100 M, mpeAmoYTUTENHHO, B mpenenax 50 M, OT YpOBHS JIHA, €CIM CKBaXKWUHA SBISCTCS MO-
BOJHOM CKBa’KHHOM.

BepxHuit oTCTOAIINI KOHTAKT MOXET OBITh PACIIONIOKCH B HEMOCPEACTBEHHOMN OJHM30CTH OT y4acTKa, Co-
OTBETCTBYIOIIECTO MOTCHIMATY MAaKCHUMAaJIbHON BEIUYHHBI, BHI3BAHHOMY JJICKTPUYCCKAM TOKOM, TEKYIIUM II0
KOHCTPYKIIUH.

VYkazaHHasI clCTeMa MOXET COACPIKaTh BHYTPUCKBAXKUHHBIC CPEICTBA CBA3U JUIS TIEPEIavH W/UIH TpUeMa
JTAaHHBIX.

BHyTpuCKBa)XHHHBIE CPEICTBA CBSI3W MOTYT OBITH BBIITOJHEHBI C BOZMOXKHOCTBIO TIepeJadr JaHHBIX Baph-
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UPOBAHHUEM HArpy3KU MEKIY COCAMHCHHUSIMU Ha OTCTOSIIIUX y4acTKaXx.

CornacHoO Jpyromy acrekTy HACTOSIIETO M300pPCTCHHUS MPEAIOKEeHA CHCTEMa YIPaBICHUS BHYTPUCKBA-
JKUHHBIM YCTPOHCTBOM, COAEPIKaIasi BHYTPUCKBAKUHHYIO CHCTEMY cOOpa 3MEKTPUIECKOI SHEPTHH, PACKPHITYIO
BBIIIIE, 1 BHYTPUCKBAKUHHOE yCTPOICTBO, IPUIEM MOAYNb cOOpa AMEKTPUIECKH COSANHEH C YKa3aHHBIM BHYT-
PHUCKBaKWHHBIM yCTPOHCTBOM U BBITIOIHEH C BO3MOKHOCTBIO MOJAaYX MOITHOCTH YKa3aHHOMY BHYTPHCKBa)KHH-
HOMY YCTPOICTBY.

VYkazaHHOE BHYTPHCKBXHHHOE YCTPOMCTBO MOXET COIEPKAaTh IO MEHBIICH Mepe OIWH U3 CIEIyIONINX
3JIEMEHTOB:

BHYTPHCKBaXXUHHBIN CEHCOD;

BHYTPHUCKBXKUHHBIN HCIIOTHUTEILHBIA MEXaHU3M;

3aTpyOHOE YCTPOHCTBO TePMETU3AIMH, HAIPHUMED MMaKep WM MaKECPHBIA JIEMCHT;

KJIATIaH;

BHYTPHUCKBXXUHHBIN MOJYIIb CBSI3U, HAIIPUMED PUEMOTICPEIATIYUK HITH TOBTOPUTEIT.

Yka3zaHHBIN KJIallaH MOKET COJICPKATh [0 MEHBINCH Mepe OJIUH U3 CICIYIONINX 3JICMCHTOB!

MOA3EMHBIN MPEAOXPaHUTENbHBIN KIamaH;

KJIaTIaH yIpaBIeHHUS PACXOIOM B CTBOJIC CKBaYKUHEI;

KJIaTIaH CTBOJI CKBaXXHMHEI - 3aTPyOHOE IPOCTPAHCTBO;

KJIaTIaH 3aTpyOHOE IPOCTPAHCTBO - 3aTPyOHOE MPOCTPAHCTBO;

KJIaTIaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHS;

KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAIINH JaBICHUS,;

KJIATIaH Yepe3 Makep Wik B 00X01 makepa.

BHyTpuCKBa)XXKHHHOE yCTPOHCTBO MOXET OBITh MPEAYCMOTPEHO HA APYrOM YYACTKE B CKBAKMHE OTHOCH-
TENBHO MOy cOopa.

Momynb cOopa MOKET OBITh pa3MEIICH Ha BEIOPAHHOM y4acTKE BHYTPH CKBaXKHHBI Il COOpa MOIIHOCTH,
TIPY 3TOM JUTS TIOAAYH ICKTPUICCKON MOITHOCTH HIXKE, BHYTPh CKBKHUHBI, BHYTPHUCKBAXKUHHOMY YCTPOWCTBY,
PAacIIONIOKEHHOMY Ha JPYTOM y4acTKe B CKBaXXHHE, MOXKET OBITh TIPEAYCMOTPEH Kabeb.

[Tnomans momepeyHoro CeUeH sl MPOBOMAIICH JKHJIIBI, FITH JKIJI, KaOelsl, NCIOIh3yeMOTo JUIS TIOaYuH dJIeK-
TPUYECKOH MOIITHOCTH HIDKE, BHYTPh CKBXHHBI, MOKET OBITH MEHBIIE, YeM IUIOIAAb MONEPEYHOTO CCUCHHS
Ka0eJsi, NCIOIB3yEeMOT0 ISl COSAMHEHHSI MOyl cOopa ¢ BHYTPUCKBAKUHHOM CHCTEMOH U1 cOopa MOIITHOCTH.

CornacHO OpyroMy acleKkTy HACTOSIIET0 M300peTeHHS MPEeMIOKEH CIOCO0 MMOJAa4YH MOIIHOCTH BHYTPH-
CKB2XHHHOMY YCTPOHCTBY B CKBaXHHHOM yCTaHOBKE, MMEIOMIEH METATMYSCKYI0 KOHCTPYKIIHIO, HECYIIYIO
INEKTPUYCCKUI TOK, MPUICM YKa3aHHBIN CITOCO0 COJACPKHUT CIICAYIOIIHNE ITATIBI:

OCYIIECTBIISIIOT AJICKTPUYCCKOE COCTUHEHUE OJoKa cOOpa ¢ METAIUIMYEeCKON KOHCTPYKIHMEH Ha TIECPBOM
YYaCTKE U C METAUTMYCCKOW KOHCTPYKIMEH Ha BTOPOM y4acTKe, OTCTOSIIEM OT IEPBOrO YYacTKa, MPH 3TOM
MEPBBIA W BTOPOW YYaCTKH BRIOMPAIOT TaK, YTOOBI MEXIYy HUMHU MPUCYTCTBOBATA PA3HOCTh MOTCHIIMAIOB BCIIC-
CTBHE 3JCKTPUYCCKOTO TOKA, TEKYIIETO MO KOHCTPYKIUH, MPH 3TOM OJOK cOOpa BBIMOJIHEH C BO3MOXKHOCTBIO
cO0pa AIIEKTPUICCKON JHEPTUH OT FICKTPHUUCCKOTO TOKA, OYIyUH MOICOCIMHEHHBIM MEKAY YIaCTKaMU C pa3HO-
CTBIO TTIOTCHIINAJIOB MEX Ty HUMH;

COOMPAIOT IEKTPUIECKYIO MOIITHOCTH OT DJIEKTPHUIECKOT0 TOKa B OJ0Ke cOopa; u

MOJTATOT JIEKTPHUECKYIO MOIITHOCTH OT OJI0Ka cOopa BHYTPUCKBAXKUHHOMY YCTPOHCTBY.

YkazaHHBIN CIT0COO MOXET TaKkke COAEPIKATh CIETYIONINe JTAIBI, Ha KOTOPHIX: OMPEICIAIOT YIacTOK, Ha
KOTOPOM ITOTEHIIMAJ, BBI3BAHHBIA JICKTPUIECKAM TOKOM, TEKYIIUM MO KOHCTPYKIIH, MAaKCHMAJICH 110 BEIHIH-
HE, ¥ BBIOUPAIOT MEPBEI yYacTOK, HA KOTOPOM OJIOK cOOpa COCAUHSIOT C METAJUTMICCKOH KOHCTPYKIHEH, B 3a-
BUCUMOCTH OT y4acTKa YKa3aHHOTO MaKCUMyMa.

CornacHo JApyroMy acrekTy HACTOSIIET0 M300pETCHUs MpEUIosKeHa BHYTPUCKBAXKUHHAS CHCTEMa cOopa
ANEKTPUYCCKON SHEPTHH JJIsT cOOpa AIEKTPUICCKON SHEPTHH B CKBAXXHHHOW yCTaHOBKE, HMCIONICH MeTaJLTHye-
CKYIO KOHCTPYKIIHIO, 00CCIICYCHHYIO KaTOIHOW 3aIlIUTON, IPUYEM YKa3aHHAsl CUCTEMa COICPIKUT:

MOJIyJIb COOpa, ANEKTPHUCCKU COCIMHCHHBIN C METAJUIMYECKON KOHCTPYKIMCH Ha MEPBOM YYaCTKE U CO
BTOPBIM YY9aCTKOM, OTCTOSIIUM OT IIEPBOTO YYacTKa, MPUYEM IEPBBIA M BTOPON Y4aCTKU BBHIOPAHBI TaK, YTOOBI
TIPY UCHOJIF30BAHUN MEXIy HUMH MPHUCYTCTBOBAJA PA3HOCTH ITOTCHIIMAIOB BCIEICTBHE TOKOB KAaTOIHOH 3aIlIn-
TBI, TEKYIIHUX 110 KOHCTPYKIIHH;

IIPHU 3TOM MOZYJH cOOpa BEITIOIHEH ¢ BOZMOXKHOCTBIO cOOpa AJIEKTPUIECKON YHEPTUH OT TOKOB KaTOJHOM
3aIUTHL.

Monyns c6opa MOXKeT OBITH BBIIOJTHEH C BO3MOXXHOCTBIO cOOpa 3JIEKTPHUECKON SHEPTHH OT ITOCTOSHHBIX
TOKOB.

[IpoTekanue Toka MEKAY YaCTIMU METAJUTMICCKON KOHCTPYKITUH B O0JIACTSIX MEXKIY HEPBbIM YIaCTKOM H
BTOPBIM YYaCTKOM MOJKET MPOUCXOUTH B OJTHOM U TOM K€ MPOJI0JIBHOM HAIPaBICHUU.

MosxeT OBITh OOCCIIeYeHa HEeTPEPhIBHAS TPACKTOPHS MPOTEKAHHS TOKA MEXAY HMEPBBIM y4acTKOM H BTO-
PBIM y4acTKOM, KOTOpast IO MEHBIIIEH MEpe YaCTHYHO MPOXOAUT IO METAIUTHYCCKON KOHCTP YKIIHH.

Monynb cOopa MOXKET OBITh IEKTPHYCCKH COCAMHEH C METAIUTMYCCKONH KOHCTPYKIMEH HA BTOPOM Y4acT-
Ke.

OTcrosimue y9acTKd MOTYT OTCTOSITh IO OCH.
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OTCTOSIIUE YIaCTKH MOTYT OTCTOSITh PATHAIBHO.

[To MeHbIIEH Mepe OJHO COSAMHEHHE MEXKIY IO MEHBIICH MEpe OIHHM U3 IJNEKTPHUUCCKUX KOHTAKTOB U
MOJyJIeM cOopa MOXKET OBITh 00eCTIeYeHO N30JTMPOBAHHBIM KaOesieM.

N3onupoBaHHBI KaOelb MOKET UMETh MPOBOMANIYIO TJIOMAAb M0 MeHbIned mepe 10 MM, MpeanoYTH-
TEeNBHO 110 MeHbIIeil Mepe 20 MM?, GoJiee IIPEIOYTHTEIBHO M0 MEHbIIeH Mepe 80 M.

KabGens MOXeT ObIT TOMEIIEHHBIM B KOJIOHHY IPOBOJHHKOM.

PaccTosHme, Ha KOTOpOE yKa3aHHBIC YIaCTKU OTCTOST, MOKET COCTABIATH IO MeHbIIei Mepe 100 M.

CoenuHeHHsT MOTYT OBITh 00pa30BaHBI C OOMICH CEKIMEH METAIUIMYECKUX YIUIMHEHHBIX JIEMEHTOB, SIB-
JISFOIIICHCS YacThI0 METAJUTNYECKO KOHCTPYKIIHH.

IlepBoe U3 coequMHEHUI MOXET OBITH 0OPa30BaHO C TIEPBOW CEKIMCH METAUTHUCCKUX YITMHCHHBIX JJIc-
MEHTOB, SIBIISIOMICHCS YaCThIO METAIUTMICCKON KOHCTPYKIIMH, @ BTOPOE U3 COCAMHECHUI MOXKET OBITH 00pa30BaHO
CO BTOPOH, JAPYro#, CeKImell MeTaIUIMYCCKUX yIUTMHECHHBIX 3JICMEHTOB, SBIISIOMICHCS YacThI0 METAIUTHYCCKON
KOHCTPYKIIUH.

JIis aeKkTpudYecKoll U3OJSIMH MEPBOH CEKIIMU METANTUUCCKUX VIIMHEHHBIX JIEMEHTOB OT BTOPOU CEK-
IIUF METAJUTMYECKUX YIUIMHCHHBIX JJIEMEHTOB B OOJIACTH COCAWHEHHWH MOTYT OBITH MPEIyCMOTPEHBI CPEIcTBa
W3O0JIAIIIH.

CpencTBa M30JIUN MOTYT COIEPKaTh W3OJUPYIOMINN CIOW MIN MOKPHITHE, IPETYCMOTPEHHOE 110 MEHbB-
el Mepe Ha OHOM U3 CEKLUI METAJUINYECKUX YIJIMHEHHBIX 3JIEMEHTOB.

CpencTBa M30JSIMKA MOTYT BKIIIOYATh B ceOs MO0 MEHBINEH Mepe OIUH H30JIHPYIOUIHA LEHTPAToOp IS
yAepKaHUs CeKIINI METAIUTMYECKIX YIUTMHEHHBIX 3JIEMEHTOB Ha PAaCCTOSIHUH JPYT OT ApyTa.

Bo u3bexkaHue IEKTPHYSCKOT0 KOHTAKTa MEXAY ABYMS CEKIHSIMHA METAIUTHYCCKUX yITMHCHHBIX 3JIeMEH-
TOB CPENICTBA U30JIAIUN MOTYT OBITh MPEyCMOTPEHBI HA PACCTOSHUU IO MeHbIIeH Mepe 100 M.

Tok, TeKyIIuii O yJUTMHECHHBIM 3JIEMEHTaM, MOXET TIOJaBaThCs C MOBEPXHOCTH CKBAXKUHBI.

Tok, TeKyIHA MO YAJUHCHHOMY 3JIEMEHTY, MOKET MOJaBaThCsS OT OJHOTO WM HECKOJIBKUX JKEPTBEHHBIX
aHOJIOB.

Tok, Tekymuii Mo yJUIMHEHHBIM 3JE€MEHTaM, MOKET OBITh HAJIOKCHHBIM TOKOM OT BHEUIHETO HCTOYHHKA
MUTaHUS.

HanpspkeHrne moBEpXHOCTH CKBaKWHBI, IIPH MCIIOJIB30BAHUH, MOXET OBITh OTpaHMYCHO AMAINa30HOM OT -
0,7 B 10 -2 B oTHOCHTENILHO OTIOPHO# stueliku u3 cepedpa/ximopuaa cepedpa.

Pa3HOCTD MOTEHIIMAIOB MEXIY OTCTOSIIMMH KOHTaKTaMH MOXXET ObITh MeHblle | B, mpenmoururensHo
Mmenbie 0,5 B, 6onee npeamoururenpHo MeHee 0,1 B.

ConpoTHBICHUE CKBAXKUHHON KOHCTPYKIIMU MEXKIy KOHTaKTaMu MoxeT ObiTh MeHee 0,1 OM, mpeamodru-
tenpHO MeHee 0,01 Om.

BepxHuil 0TCTOSAIIMNI KOHTAKT MOKET HAXOAUTHCS:

B mpenenax 100 M, mpeAnouTUTENHHO B mpeaenax S0 M, OT MOBEPXHOCTU 3€MIIH, €CIIA CKBAXKUHA SBISCTCS
MaTEpUKOBOH; U

B mpenenax 100 M, MpeqnoYTUTENHHO B mpenenax 50 M, OT ypOBHS JTHA, €CJIA CKBaXKHHA SBJSICTCS TOBO/I-
HOM.

BepxHauii oTCTOSIINNA KOHTAKT MOMKET PacriojaraThCsi B HEMOCPEACTBEHHOUN OJIM30CTH OT ydacTKa, COOT-
BETCTBYIOIIETO MOTEHIINATY MAKCUMAIBHOW BETMYMHBI, BEI3BAHHOMY 3JICKTPHYECKUM TOKOM, TEKYIIIUM II0 KOH-
CTPYKIIHH.

VYkazaHHasI CHCTeMa MOXKET TaKXKe COACP)KaTh BHYTPHUCKBAXXHHHBIC CPEICTBA CBSA3M IS Nepeiadn W/WIH
npreMa JTaHHBIX.

BHyTpuCKBa)KHHHBIC CPEJICTBA CBSI3U MOTYT OBITH BBIITOJHCHBI C BOBMOXKHOCTBIO MEpPEavr JaHHBIX Baph-
HUPOBaHHUEM HArpy3KH MEKIY COCAMHCHHUSIMA Ha OTCTOSIIUX y4acTKaXx.

CornacHo Jpyromy acreKTy HACTOSIIETO M300pPCTCHHUS MPEAI0KEeHA CHCTEMa YIPAaBICHUS BHYTPUCKBa-
JKUHHBIM YCTPOUCTBOM, IPUYEM yKa3aHHAs CUCTEMa COJICPIKUT BHYTPUCKBAXKUHHYIO CHCTEMY COOpa AJIeKTpHIe-
CKOM SHEPIUH, PACKPHITYIO BBIIIC, U BHYTPUCKBAXHHHOE YCTPOHCTBO, MPHYEM MOMAYIL COOpa 3ICKTPUICCKU
COEIMHEH C BHYTPHUCKBAKUHHBIM YCTPOHCTBOM M BBIIIOJHEH C BO3MOKHOCTBIO ITOAAYHM MOITHOCTH yYKa3aHHOMY
BHYTPHUCKBAKUHHOMY yCTPOICTBY.

BHyTpuCKBa)XHHHOE YCTPOMCTBO MOKET COEPKATh M0 MEHBIIECH Mepe OMH U3 CIEAYIOIINX 3JI€MEHTOB:

BHYTPHCKBKUHHBIN CEHCOD;

BHYTPHCKBaKUHHBIN HCIIOTHUTENbHBIA MEXaHU3M;

3aTpyOHOE YCTPOHCTBO TePMETH3AIIH, HAIPIMEp MaKep WIH MaKEePHBIA JIEMEHT;

KJIATIaH;

BHYTPHUCKBXXUHHBIN MOJYIIb CBSI3U, HATIPUMED PUEMOTICPEIATIYUK HITH TOBTOPUTEIT.

Yka3zaHHBIN KJIallaH MOKET COJICPKATh IO MEHBINCH Mepe OJIUH U3 CICIYIONINX 3JICMCHTOB!

MTOJI3EMHBIN MPEIOXPAHNUTEIHHBIN KIIallaH;

KJIATIaH YIPaBICHHUS PACXOIOM B CTBOJIC CKBa)KUHEI;

KJIATIaH CTBOJI CKBaXXHHEI - 3aTPyOHOE IPOCTPAHCTBO;

KJIaTaH 3aTpyOHOE IPOCTPAHCTBO - 3aTPyOHOE MPOCTPAHCTBO;

KJIaTIaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHHS;
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KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAIIUH JTABICHUS;

KJIATIaH Yepe3 Makep Wik B 00X01 makepa.

BHyTpuCKBa)XHHHOE YCTPOWCTBO MOXET pacIoaratbCs Ha JAPYTOM YYacTKe B CKBAXHHE OTHOCHTEIHHO
Moy coopa.

Monynb c6opa MOKET OBITh pa3MellleH Ha BRIOPAHHOM y4acTKe BHYTPH CKBKHHBI JIsi cOOpa MOIITHOCTH,
TIPY 3TOM IS TIOIaYH 3IIEKTPUICCKON MOIIHOCTH HUXKE, BHYTPh CKBa)XUHBI, BHYTPUCKBAXHHHOMY YCTPOHCTBY
Ha PYTOM YYacCTKE B CKBKMHE MOXKET OBITh NMPEIyCMOTPEH KaOelb.

[Tnomans momepeyHoro CeUeH sl MPOBOMAIICH JKHIIBI, FITH JKIII, KaOelsl, NCIOIh3yeMOTO IS TOayuH dJIeK-
TPUYECKONH MOIIHOCTH HUKE, BHYTPb CKBAXKHHBI, MOKET OBITh MCHBIIIC TUIOMANN KaOelsl, HCIOIb3yeMOTro IS
COCJITHEHUS MOAYJIS cOOpa ¢ BHYTPUCKBAXKUHHON KOHCTPYKIIMEH sl cOOpa MOIITHOCTH.

CornacHo APyroMy acleKTy HACTOSIIEr0 M300peTeHUs MPEe/UI0KeH BHYTPUCKBAKUHHEIH amlmapar rnepesa-
YW JAHHBIX JUISI UCTIOJNB30BaHUS B CKBAXXMHHOW yCTAHOBKE, MMEIOUICH METAJUIMYECKYI0 KOHCTPYKIIHIO, OCHA-
MICHHYI0 CUCTEMOW KaTOIHOM 3aIlUTHI, TAKOW, YTO UMEET MECTO AICKTPUICCKHUIA KOHTYP, COACPIKAIINN MeTal-
JMYECKYI0 KOHCTPYKIHUIO M 3aMBIKAHUE HA 3EMIIIO, IO KOTOPOMY TEYET JICKTPUUCCKUI TOK, SBISIONIUICS TIPO-
JTyKTOM CHCTEMBI KaTOXHOW 3aIIUTHI, IIPUYEM BHYTPHUCKBAXHHHBIN amliapat Iepeadn JaHHBIX COACPIKUT:

MIEPBEIA MOAYNb CBS3M UL PACIIONIOKEHHS Ha IEPBOM y4YacTKe, COIEp KaIliii CpeAcTBa MOIYJISINH IS
MOYJISIIIAN STIEKTPUIECKOTO TOKA Ha TIEPBOM YYaCTKe I KOAWPOBKU JaHHBIX; U

BTOPOW MOXYIB CBSI3W VIS PACIIONIOKEHHUS HAa BTOPOM YUYACTKE, OTCTOSIIEM OT MEepBOTO YJacTKa, cCozep-
KAl TETeKTOp Ui ACTEKTUPOBAHUS d(PPeKTa MOIYISAINHA Ha SJICKTPUIECKOM TOKE HAa NEPBOM YUACTKE I
W3BJICUCHUS YKa3aHHBIX JaHHBIX.

CpencTBa MOIYJSIIIMA MOTYT OBITH BBITIOJHEHBI 10 MEHBIICH Mepe C OJHOW W3 CICAYIONIMX BO3MOXKHO-
cTei:

1) YIpaBJICHUS MCTOYHHKOM CHTHAJIa CUCTEMBI HAJIOKCHHOW KAaTOMHOW 3aIlMTHI JJIS HEMOCPEICTBCHHOM
MOJYJISIIIAA TOKA KaTOMHOW 3aIlUTHI, OJJABACMOTO Ha METAIUIMICCKYIO KOHCTPYKIIHIO, €CITH CUCTEMa KaTOTHOU
3aIUTHI MPEIICTABISACT COOOM CUCTEMY HAJIOKECHHOMN KaTOMHOM 3alHTHI;

i1) MOIU(UIUPOBAHHS COSAMHEHHS MEXIY 110 MEHBIIIEH Mepe OAHUM aHOJAOM CHCTEMBI KaTOHOM 3aIUTHI
Y METaJUTMYECKON KOHCTPYKIMEH; U

iil) I3MEHEHUS UMIIeIaHCca YJIEKTPUIECKOT0 KOHTYpa.

[epBEIit MOIYITB CBSI3U MOXKET OBITH BBIITOTHEH C BO3MOYKHOCTBIO PACIIONIOKECHNS BHYTPH CKBAXKHIHEI.

BTopoit MOIyb CBA3HM MOKET OBITH BBITIOJIHEH C BOZMOKHOCTBIO PACTIONOKEHHUS BHYTPH CKBa)KUHBIL.

VYka3zaHHbIA anmapaT MOXET COJepKaTh CEHCOPHBIM MOJYJb JUIsI U3MEPEHUS MO MEHbIIEH Mepe OJHOTO
nmapameTpa, MPUYeM IEePBBIA MOYIIb CBSI3H BBITIOJHEH C BO3MOXHOCTBIO OTIIPABKU MOKa3aHUH 3aKOIUPOBAHHBIX
JIAHHBIX OT CEHCOPHOTI'0 MOAYJISL KO BTOPOMY MOJYJIIO CBSI3H.

CeHCOpHBIN MOIYJIb MOKET COJIEPKATh CEHCOP aBJICHHUS.

Bropoit MoayNb CBA3M MOKET OBITH BBIMOJIHEH ¢ BO3MOXKHOCTBIO MPEOCTABIICHUS NTAaHHBIX BHYTPUCKBA-
JKUHHOMY YCTPOUCTBY B 3aBUCHMOCTH OT JAaHHBIX, IIPUHATHIX BTOPBIM MOJYJIEM CBSI3U OT IEPBOTO MOMIYJIS CBsI-
3.

BHyTpuCKBa)XHHHOE YCTPOMCTBO MOKET COEPKATh M0 MEHBIIECH Mepe OIMH U3 CIEAYIONINX 3JI€MEHTOB:

BHYTPHCKBKUHHBIN CEHCOD;

BHYTPHCKBAKUHHBIN HCIIOTHUTENEHBIA MEXaHU3M;

3aTpyOHOE YCTPOHCTBO TePMETH3AIIH, HATIPIMEp IaKep WM MaKEePHBIA 3JIEMEHT;

KJIaTIaH;

BHYTPHUCKBXXUHHBIN MOJYIIb CBSI3H, HAIIPUMED PUEMOTICPEIaTIUK HITH TOBTOPUTEI.

Yka3aHHBIN KJIallaH MOKET COJICPKATh [0 MEHBINICH Mepe OJIMH U3 CIEIYIONINX 3JICMCHTOB!

MOJI3EMHBIN MPEIOXPAHNUTEIBHBIN KIIAIlaH;

KJIATIaH YIPaBICHHUS PACXOIOM B CTBOJIC CKBaXKUHEI;

KJIATIaH CTBOJI CKBaXXHHEI - 3aTPyOHOE MPOCTPAHCTBO;

KJIaTIaH 3aTpyOHOE POCTPAHCTBO - 3aTPYOHOE MPOCTPAHCTBO;

KJIaTIaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHHS;

KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAIIUH JaBICHUS,;

KJIaTIaH 9epe3 Makep Wik B 00X0 makepa.

ITo mMeHbIIEH Mepe OUH U3 MOAYJEH CBS3H, NEPBbIN HJIM BTOPOU MOAYJIb CBSI3U, MOXKET COAECPKATh CBA3-
HOM ITOBTOPHUTEINH IUIS PACTIONIOKEHHS BHYTPH CKBAaXXHHBI B CKBaXKIHE, BHITIOJIHEHHBIH C BO3MOKHOCTBIO OCYIIIE-
CTBJICHUS CBSI3H C IIEPBBIM YCTPOMCTBOM 3a MPEIeIaMH YCThsl CKBaKUHBI, ICTIONB3YS KaHAJ CBSI3H, SIBISTIOLTHIACS
OecIpoBOTHBIM IO MEHBIICH Mepe Ha y4acTKe, IPOXOJAIIEM Yepe3 YCThe CKBAXKUHBI, M BBHIMOJIHCHHBIN C BO3-
MOJKHOCTBIO OCYIIECTBIICHHS CBSI3M CO BTOPBIM YCTPOHCTBOM, PACHOJIOKECHHBIM B CKBa)XKUHE, TO €CTh HIKE
YCThsI CKBXXHHBI, TAK YTO CBI3HOW MOBTOPUTEIH MOXKET BEICTYIATh B POJIH MMOBTOPUTEIS MEXKIY MEPBBIM H BTO-
pBIM yCTpoOiicTBaMu.

VYka3zaHHBIN anmmapaT MOXET COACP)KaTh BHYTPUCKBAXKUHHBIN MOJIYJIbh cOOpa AIMEKTPUYECKOW MOIIHOCTH,
BBIMOJTHEHHEIH C BO3MOXHOCTBIO JJICKTPUYCCKOTO TOIKIIOUCHUS MEXAY IBYMS OTCTOSIIUMH yYacTKaMU B
CKBOKWHHOW YCTaHOBKE W COJIEPIKAIIHMHA JJICKTPUICCKUI KOHTYP, BBITOJIHEHHBIH ¢ BO3MOKHOCTBIO cOOpa 3JIeK-
TPUUYECKON SHEPTHUH, TIPU UCTIOIH30BAHUH, OT PA3HOCTH MOTEHINAJIOB MEXAY OTCTOSAIIMMHU YIYaCTKaMH, UCIIOIb-
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3yeMBIX IS cOOpa, BBICTYIAIOMICH B POJIH BXOJHOTO HAMPSDKEHUS, IPHYEM MOIYIB cOOpa BBIMOIHEH ¢ BO3MOXK-
HOCTBIO ITOIaYH MOIITHOCTH IO MEHBIIICH Mepe OJTHOMY KOMIIOHEHTY YKa3aHHOTO amiapara Iepeiayn JaHHBIX.

[TepBeIii MOITYJIb CBS3H MOKET OBITH BBITIOJHEH C BO3MOYKHOCTBIO YIIPaBIICHUSI Harpy3KOW, TeHEPUPYEeMOM
MoIyJeM cOopa, ISl OCYIIECTBICHHUS YKa3aHHOW MOIYJSIINH 3JCKTPHIECKOTO TOKAa B METAJIMYECKOW KOHCT-
PYKLIMHU Ha y9acTKe MOJaud CUTHAJIA.

Monayns c6opa MOXKeT OBITH BBIIOJTHEH C BO3MOXXHOCTBIO cOOpa 3JIEKTPHUECKON SHEPTHH OT ITOCTOSHHBIX
TOKOB.

CornacHo ApyromMy acleKkTy HACTOSAIMIEro N300peTeHNs IpeIoKeHa BHYTPUCKBaKHHHAS CHCTEMa TIepeia-
YW TAHHBIX, COJCpKAIIasl BHYTPUCKBAXXMHHBIN armapaT Iepelavyd JaHHBIX, PACKPBITHII BBIIIE, PACIIONOKCHHBIH
B CKBQ)XMHHOW YCTAaHOBKE, MMCIOIICH METAJUIMICCKYIO KOHCTPYKITHIO, 00CCIICUCHHYIO KaTOIHOH 3aIUTOM.

CornacHo ApyroMy acheKTy HACTOSIIEro N300pPETCHUS MPENIOKCHAa BHYTPUCKBAXKUHHASI CHCTEMa Tepe/ia-
YW JAHHBIX JUISI UCTIOJNB30BaHUS B CKBAXXMHHOW yCTAHOBKE, MMEIOUICH METAJUIMYECKYI0 KOHCTPYKIIHIO, OCHA-
HICHHYIO CUCTEeMOW KaTOAHOM 3alUThI, TaKasi, YTO UMEET MECTO IJIEKTPUUECKUN KOHTYp, COAEpKAILUN MeTall-
JIUYECKYI0 KOHCTPYKLHIO U 3aMbIKaHHE Ha 3€MIII0, [0 KOTOPOMY TE€UEeT DJEKTPUUECKHUIA TOK, SBISIOLIUICS MpO-
JIYKTOM CHCTEMBI KaTOIHOW 3aIlUTHI, IPHUYEM yKa3aHHAs CHCTeMa COICPKHUT BHYTPHUCKBAKIMHHBIA ammapar e-
penavn JaHHBIX, KOTOPBIA COEPIKHT:

MIEPBEIA MOIYJh CBS3H, PACHOJIO0XEHHBIA HA MEPBOM y4YacTKE M COAEPIKAIIMHA CPEeNCTBA MOIYJISIIMU IS
MOYJISIIIAN STIEKTPUIECKOTO TOKA Ha TIEPBOM YYaCTKe [T KOAWPOBKU JaHHBIX; U

BTOpPOW MOIYJNb CBSI3M, PACIOJIIOKEHHBI Ha BTOPOM YYacTKe, OTCTOSIIEM OT IIEPBOTO y4yacTKa, U COIep-
JKaIIUi TETeKTOp Ui ACTEKTUPOBAHUS dPPeKTa MOIYISAINHA Ha SJICKTPUIECKOM TOKE HAa MEPBOM YUACTKE I
W3BJICUCHUS YKA3aHHBIX JaHHBIX.

VYka3zaHHBIN anmapaT MOXKET COJCpKaTh BHYTPUCKBAXKWHHBIN MOIYNh cOOpa AIEKTPHYCCKOW IHEPTHUH,
ANEKTPUYCCKU TOIKITFOUCHHBI MEXAY JABYMS OTCTOSIIMMH y4aCTKaMH B CKBXKMHHOHN YCTaHOBKE W COJEpIKa-
IIUA 3JICKTPUICCKUN KOHTYP, BBIITOJHCHHBIH C BO3MOKHOCTBIO cOOpa ANEKTPHUYCCKON IHEPTHH, TIPU UCTIOIB30-
BaHUM, OT Pa3HOCTH IMOTCHITUAIOB MEX/IY OTCTOSIIAMH YYaCTKaMH, HCIIOIB3YEMBIX I OOpa, BBICTYMAIOIICH B
POJIH BXOJHOTO HAIPSDKEHIS, IPHYEM MOIYJIh cOOpa BEIIIOIHEH C BO3MOXXHOCTBIO TIOJa9H MOITHOCTH II0 MEHb-
el Mepe OAHOMY KOMITOHEHTY YKa3aHHOTO almnapaTa nepeaayn JaHHBIX.

[IpoTekanne TOKa B YACTSIX METAIUTMYECKOW KOHCTPYKIIMH B OONACTAX MEXAY OTCTOSIINMH yJ9acTKaMH,
WCTIONB3YEMBIX JUIs cO0opa, MOXKET IPOUCXONTH B OTHOM U TOM JK€ MPOJOIHHOM HAIIPaBICHUN.

Mexay OTCTOSIINMH YYacTKaMH MOXET MMETh MECTO HEIpepHIBHAs TPAaeKTOPHUS MPOTEKaHWS TOKA, HC-
MOJIB3yeMOTo I cOopa, KOTopast 10 MEHbBIIEH Mepe YACTUYHO MPOXOAUT IO METAITHYECKOW KOHCTPYKITHH.

ITo MeHbIICH Mepe OIMH U3 MOMIYJICH, MEPBBI MOIYJb CBSI3M U BTOPOH MOJIYJb CBS3H, MOXKET OBITH pac-
MOJIOXKCH B 3aKPBITOM 3aTPyOHOM MPOCTPAHCTBE CKBAXKUHBI.

VYka3zaHHasl CHCTEMa WM aIiapaT MOXET COJICPKATh CCHCOp JaBIICHUS, BBITONHCHHBIA C BO3MOXHOCTBIO
OCYILICCTBIICHHSI MOHHTOPHHTA IJIACTOBOTO JIABJICHUS CKBAKHUHBI.

VYka3zaHHasl CHCTeMa WM aImiapaT MOXKET COJCPkKATh CCHCOP JaBIICHUS, BBITONHCHHBIA ¢ BO3MOXHOCTBIO
OCYILICCTBIICHHSI MOHUTOPHHTA TABJICHUS B 3aTPYOHOM MPOCTPAHCTBE CKBAXKIHEI.

VYkazaHHasl CHCTEMa WM amliapaT MOXET COJepXKaTh CEHCOp IAaBIICHUS, BHITONHEHHBIH ¢ BO3MOXHOCTBHIO
OCYIIIECTBIICHHUSI MOHUTOPHMHTA TABICHHUS B 3aKPBITOM 3aTPYOHOM IPOCTPAHCTBE CKBAXKUHEI.

CornacHO IpyroMy acleKTy HAcCTOSIIEro M300peTeHHs IMPeIoKeH BHYTPHUCKBAXHHHBIA MOIYIh cOopa
SJIEKTPUYECKON SHEPTUH, BBIITOJHEHHBIH C BO3MOJKHOCTBIO 3JEKTPHUECKOTO MOIKIIOUEHHUS MEXITy ABYMS OT-
CTOSIIIMMHU yYaCTKAMH B CKBR)XHHHOW YCTAHOBKE M COAEPIKAIMI IMEKTPHUECKUI KOHTYP, BHIITOJHEHHBIH C BO3-
MOKHOCTBIO COOpa IJMEKTPUUSCKOW SHEPTHHU, MPU HCIOIB30BAHUHU, OT PA3HOCTH MOTCHIIUAIOB MEXKAY OTCTOS-
IIMMHU Y9aCTKAMU, BHIOJIHSIOMICH POJIb BXOTHOTO HATIPSIKCHUS.

Momynp c60pa MOXKET OBITH BBITIOJTHEH C BO3MOXXHOCTBIO COOpa 3JIEKTPHUCCKON SHEPTHH OT TOCTOSHHBIX
TOKOB.

Monynbe cOopa MOXET COAEpIKaTh CPEICTBA YIPABICHUS JUIS MOIU(PHIMPOBAHUS BXOIHOTO HMIICIAHCA
JNEKTPUYECKOT0 KOHTYpa IUISI COOTBETCTBHS MMIICAAHCY MCTOYHHKA JICKTPUYCCKOTO KOHTYpa JJs ONTHMH3a-
iU 3P PEKTUBHOCTH MTPE0OPa30BaAHUS MOIITHOCTH.

ONeKTpuUecKHud  KOHTYpP MOXKET cojepxarh TmpeoOpazoBareib moctossHHoro Toka (DC/DC-
peoOpa3oBaTenb).

[Ipeobpa3oBaTenb TOCTOSHHOTO TOKA MOXET OBITH BBITIOJHEH C BO3MOXKHOCTBIO paOOTHI C BXOJHBIMH Ha-
NPSHKCHUAMH, MTPEBBIIAIONIIIMA MUHUMAIBHOE ITOPOTOBOE 3HAYCHHE, IPH STOM MHUHHMAaJIBHOE MTOPOTOBOE 3HA-
geHue He mpebimaer 0,5 B, mpeamnodTuTebHO MUHUMAIBHOE MOPOTOBOE 3HadeHue He mpebimaer 0,25 B, a
erie OoJiee MPENMOYTHTEIEHO MUHIMATIBHOE MOPOTOBOE 3HaueHue He npebimaet 0,05 B.

IIpeobOpa3oBarenb TOCTOSHHOTO TOKa MOXET COACPIKATh CPEICTBA CaMO3aITyCKa, KOTOPHIC TTO3BOJIAIOT 3a-
MyCTUTH COOP SHEPTHH TOT/A, KOTJa TOCTYITHOEC BXOTHOE HANPSHKEHUE MEHBIIEC HANIPSHKCHUS, COOTBETCTBYIOIIIC-
T HMIMPHUHE TIOTYIPOBOIHUKOBOM 3aMPEIICHHON 30HBI KOMITOHEHTOB B TIpe0o0pa3oBaTelic MOCTOSHHOTO TOKA.

IIpeobOpa3oBarenb TOCTOSHHOTO TOKA MOXET COACPIKATh CPEICTBA CaMO3aITyCcKa, KOTOPHIC TIO3BOJIAIOT 3a-
MyCTUTH COOp PHEPTUU TOT/a, KOTJa JOCTYITHOS BXOAHOE HanpshkeHue ke 0,5 B.

[Ipeobpa3zoBatenb TOCTOSHHOTO TOKAa MOXKET COJEPIKATh MOBHIIIAIOIMINI TpaHchopMaTop.

CpencTBa camo3alrycka MOTYT COJAEpKaTh IMOJEBOH TPAH3UCTOP, CKOMIICKTOBAHHBIN BMECTE C ITOBHI-
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IIAIOIIUM TPaHC(HOPMATOPOM UIsi 0Opa30BaHMs PE30HAHCHOTO MMOBBIMIAIONIET0 OCIMIIISITOPA.

[TpeobpazoBatens mocrosuHoro Toka (DC/DC-npeobpazoBartenb) MOXET colepkaTh H-MocT U3 TpaH3u-
CTOPOB, BBIIIOJHEHHBIA C BO3MOKHOCTBIO, TI0J] YIPABICHUEM CPEICTB YIPABICHHS, OAaYd BXOIHOTO CHUTHANA
MIOBEIIIAIOIIEMY TpaHc(hOopMaTOpy, IMPH 3TOM CPENCTBA CaMO3aIyCKa MOTYT COIEp)KaTh BCIIOMOTATEIbHBIN HC-
TOYHHK MMATaHUS U1 CPEACTB YIPABICHUS ISl 00CCIIeYeHUs BO3MOXKHOCTH 3aITyCKa.

Monayns cOopa MOXKET COIep)KaTh CPENCTBA YIPABICHUS, BHIIOJHCHHBIE C BO3MOXKHOCTBIO YIIPABICHHS
OTHOIIICHHEM BUTKOB MOBBIMIAIOMIETO TpaHc(opMaTopa i MOAU(UKANK HAarpy3KH, FeHepHpyeMoi peodpa-
30BaTeNIeM ITOCTOSTHHOTO TOKA.

Bropuynas 0OMOTKa MOBBIIIAIONIETO TPaHC(HOPMATOPA MOKET COJEPIKATh HECKOIBKO OTBETBICHUM, W/HIIH
MOBBIIAIOMINI TPAaHCHOPMATOP MOXKET COJEPKaTh HECKOJIBKO BTOPHYHBIX OOMOTOK, TP 9TOM CPEJICTBA yIIpaB-
JICHUSI MOTYT OBITh BBIITOJIHEHBI C BO3MOYKHOCTBIO BEIOOpa 0OMOTOK W/MITM OTBETBIICHHUH /1t 0OecTieueHus: Heoo-
XOANMOTO OTHOLICHUS BUTKOB.

Mopnynbs cOopa MOKET coliepKaTh 110 MEHBILEH Mepe Mapy TepMHHAIIOB, OT KOTOPBIX MOTYT OBITH 00pa3o-
BaHbI COCAMHEHUS C ABYMS OTCTOSIIIMMHU Y9aCTKaMH.

Monyns cO6opa MOXKET HMETh OOJIBIIE ABYX TEPMHUHANIOB, IPH STOM Ka) bl U3 TEPMUHAIIOB 00ECIICUNBACT
BO3MOYKHOCTh COCIMHEHHUS C COOTBETCTBYIOIIMM YYaCTKOM, IPH 3TOM MOIYNb cOOpa MOXXET TOMOTHUTEIHHO
COJZIEPXKATh CPEACTBA MEPEKIIIOYCHHUS IS BEIOOPOYHOTO HIIEKTPUIECKOTO MOIKIIOUCHUS IBYX M3 TEPMUHAJIOB C
JIEKTPHYECKUM KOHTYPOM, 00€CIeunBasi TEM CaMBbIM BO3MOYKHOCTB BBIOOpa, MEXIY KAKUMH H3 COOTBETCTBYIO-
MIUX YIaCTKOB MOIKITIOYACTCS ANEKTPHUIECKIA KOHTYP.

B pesynbprare mosygaetcss KOHCTPYKIHSA, B MOMEHT YCTAHOBKH KOTOPOM MOTYT OBITH 00pa30BaHBI MHOXKE-
CTBEHHBIC KOHTAKTHl C METAJUIMUECKON KOHCTPYKIHMEH, IPH 3TOM IOCIIE YCTAaHOBKH JeJaeTcsl BBIOOD, KaKue W3
COEIMHEHUH MCIoNb30BaTh. K mprMepy, KOHCTPYKIMS MOXET BKJIIOYAaTh B ceOs OJHO HIDKHEE COSAMHEHUE H
JIBa BEPXHHUX COCIMHEHHMS Ha Pa3HBIX ydacTkax. [locie ycTaHOBKH MOXKET OBITh OIPEAEIEHO, YTO OOJIbIIe MOIII-
HOCTH MOJET OBITh COOpaHO, €CIM HCIOJIB3YETCs EPBOE U3 BEPXHUX COCAMHEHUH, II03TOMY MOXKET HCIIOIb30-
BaThCS IIEPBOE COEIMHEHHE. B pyroMm ciydae BTOpoe BepxHee COeTMHEHHE MOXKET OKazaThes Oojiee mpenmoy-
TUTEIHHBIM.

Jna mepeximoueHus MEXIY COSAMHEHHSAMH MOXKET TaK)Ke HCIIOJB30BAThCS MEPEKII0YaTelb, HCHOIb3ye-
MBI IHHAMHYECKH BO BPEMS HCIIOIB30BAHMUS.

B nmpyrom cmydae MoryT OBITH MpPEIyCMOTPEHBI JBAa HIDKHUX COCOMHEHUS, IIOMHMO I BMECTO JBYX
BEPXHHIX COSANHCHHH, FITH MOXKET OBITh TIPEAYCMOTPEHO APYTOE YHCIIO BEPXHUX W/WIIN HIDKHUX COSIUHCHHH.

Monayns cObopa MOXKET COAEp)KaTh yCTPOHCTBO HAKOIUICHHS SHEPTHH UL HAKOIUIEHHUS COOpaHHOHM >HEp-
rHd. YCTpOHCTBO HAKOIUICHUS! SHEPTHH MOXKET COJEep)KaTh YCTPOWCTBO HAKOIUICHHS 3apsiaa, KOTOPOE MOXKET
COJIeprKaTh 110 MEHbLIEH Mepe OJJMH KOH/ICHCATOP W/WJIH Iiepe3apsbkacMyro OaTapero.

Monynbs cO0pa MOXKET collepKaTh CPEACTBA IEPEMEHHOTO HMIIEaHca ISl BAPHbUPOBAHUS HATPY3KHA MEXKITY
JBYMSI COCMHCHUSMH.

CpencTBa NepeMEeHHOT0 UMIIEJaHCa MOTYT YIPaBISTHCS MUKPOIIPOLIECCOPOM.

Mopnynbs c6opa MOXKET OBITH BBITIOJIHEH C BO3MOYKHOCTBIO HCIIONIB30BAHHS CPEJCTB IEPEMEHHOTO MMIIE-
JaHCa IS BAPUPOBAHMS HATPY3KU IS ONTHMU3AIIIHN cOOpa SYHEPTHH.

Monayns c6opa MOXKET OBITH BBIIOJTHEH C BO3MOKHOCTBIO HCIIONB30BAHMSA CPEACTB IEPEMEHHOTO HMMIIE-
JaHca IS MOAYJIALUHN HATPYy3KH [T TIepeAayn JaHHBIX OT MOAYJS coopa.

Monayns cOopa MOXKET ComepkKaTh IMEPBUUHYIO OaTapero, Tak 4TO MPH HCHOJIH30BAHUU MOIITHOCTH MOXKET
BBEIOOPOYHO MOCTYIATh OT MOITHOCTH, COOpaHHOW KOHTYPOM, U OT IEPBUIHON OaTapew.

CornacHO JpyroMy acleKkTy HacTOSIIEro M300peTeHus MpeUIoKeH BHYTPUCKBAXXUHHBIN anmapar, conep-
AU MOy b cOOpa, PaCKpPBITHIN BHINIE, M BHYTPUCKBAKUHHOE YCTPONUCTBO ISl IPHEMa MOIITHOCTH OT MOJLYJIS
cbopa.

BHYTpHCKBayKMHHBIN ammapaT MOXKET COJIEpXaTh CPEJICTBAa HAKOIUICHMS 3apsia M CPEICTBA YNpPaBICHUS
MOIIHOCTBIO ISl YIPaBJICHHUSI MOIIHOCTBIO, ITOJIaBaeéMON BHYTPHCKBR)XHHHOMY YCTPOMCTBY, KOTZa JOCTYITHO
JIOCTaTOYHOE KOJIMYECTBO SHEPTHH [UIS TT0/1a91 MOIITHOCTH YKa3aHHOMY yCTPOWCTBY.

BHyTpUCKBa)XMHHBIN amnmapaTr MOXKET COIAepXaTh CPEICTBAa MOIYIAIHNM WMIENAaHCa ULl BapbHPOBAHHS
BXOZHOTO MMIIEJaHCAa MOAYJIA cOOpa Uil MOAYISIIMN HATPY3KH JJIs Iepefadd NaHHBIX 110 MEHbBIIEH mMepe oT
OJTHOTO 3JIeMeHTa: 0J0Ka cOopa 3MEKTPUIESCKOH MOITHOCTH WM BHYTPHCKBXKUHHOTO YCTPOICTBA.

BHyTpUCKBa)XXMHHBIN ammapaT MOXET COAEpKaTh CPEICTBAa MOAYILILUH IS TTOJAYH MOIYIHUPOBAHHOTO
HANpPSDKEHUS 110 OTCTOSIIAM COSANHEHHUAM IS TIepeladyl JaHHBIX.

BHyTpUCKBa)XXMHHBIN ammapaT MOXKET COAep)kKaTh MEePBUYHYIO Oarapero, Tak YTO HpPU HCIIOJB30BAHHUH
MOIITHOCTh MOET BEIOOPOYHO MOCTYIATh OT COOPaHHON MOIITHOCTH M OT NEPBUYHON OaTapen.

BHyTpuckBaxuHHOE YCTPOMCTBO MOKET COEPKATh O MEHBIIEH Mepe OUH U3 CIEAYIOLINX dJIEMEHTOB:

BHYTPUCKBa)KHHHBIN CEHCOP;

BHYTPUCKBaKHHHBIN MCTIOJIHUTENBHBIN MEXaHU3M;

3aTpyOHOE YCTPOWCTBO repMETH3aINH, HAIPUMED TTaKep WM MaKepHBIH 2JIEMEHT;

KJIATIaH;

BHYTPHCKBXUHHBIN MOJYJIb CBSI3M, HAIIPUMEP PUEMOIIEPEIaTINK HITH TOBTOPUTEI.

VYka3zaHHBIN KIIallaH MOXET COJAEPKATh M0 MEHBIIEH Mepe OJIMH U3 CIEIYIOUIUX 3JIEMEHTOB:
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TIOJI3€MHBIN NTPEOXPAHUTENbHBIH KilalaH,

KJIanaH yNpaBJIeHUsI PACX0/IOM B CTBOJIE CKBaYKHHBI;

KJIaTIaH CTBOJI CKBaXXHMHEI - 3aTPyOHOE IPOCTPAHCTBO;

KJIaTIaH 3aTpyOHOE IPOCTPAHCTBO - 3aTPyOHOE MPOCTPAHCTBO;

KJIaTIaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHHS;

KJIaTIaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCAITUH JaBICHUS,;

KJIaTIaH 9epe3 Makep Wik B 00X01 makepa.

CornacHO APYroMy aclekTy HaCTOAIIET0 M300peTeHHUs IMpeIoskeHa BHYTPUCKBAKHMHHAS CHCTeMa cOopa
INEKTPUUECKOM PHEPTHH JUIsl cOOpa IEKTPUIECKON SHEPTUH B CKBRKMHHOW YCTAHOBKE, UMEIOIIEH MeTainde-
CKYIO KOHCTPYKIHIO, HECYIIYIO SJIEKTPUUECKHH TOK, IPUYEM YKa3aHHasi CHCTEMa COACPIKHT:

MOJYJb ¢O0pa, PACKPBITHIH BBIIIE, DJIEKTPHUYECCKN COSAMHEHHBIH C METAJIUINYECKON KOHCTPYKINEH Ha Tep-
BOM Y4YacTKE M CO BTOPBIM YYacTKOM, OTCTOSIIUM OT IIEPBOTO Y4acTKa, MPUYEM IEPBBIA M BTOPOH yJaCTKH BBI-
OpaHbl Tak, 4TOOBI IIPU HCIIOJIB30BAHMHM MEXIY HUMH IPHCYTCTBOBAjJa Pa3sHOCTh ITOTCHIMANIOB BCJIEICTBHUC
9JIEKTPUYECKOT0 TOKA, TEKYIIETO 0 KOHCTPYKIINH;

IIPHU 3TOM MOJIYJH cOOpa BHIIIOTHEH C BO3MOXHOCTBIO cOOpa 3IEKTPHUSCKON SHEPTHH OT JICKTPHUIECKOTO
TOKA.

CornacHO APYroMy acleKTy HACTOSIIETr0 N300peTeHus MpeUio’keHa BHYTPUCKBAKIMHHAS CHCTEMa IT0IauH
MOIITHOCTH JUISI TIOAAYH MOIITHOCTH BHYTPUCKBOXKHHHOMY YCTPOMCTBY B CKBaXMHHOW YCTaHOBKE, MMEIOIICH Me-
TAJTIYECKYI0 KOHCTPYKIIHIO, HECYITYIO AIIEKTPUUIECKINA TOK, IPUYIEM yKa3aHHAS CHCTEMa CONIEPIKHT:

MOAYJb cOOpa, PACKPHITHIN BBIIIE, JIEKTPUIESCKH COCTUHEHHBIN ¢ METAJUTMUECKON KOHCTPYKIIMEH Ha Tep-
BOM y4YacTKE M CO BTOPBIM Y4acTKOM, OTCTOSIIUM OT IIEPBOTO Y4acTKa, MPUYEM IEPBHIA M BTOPOH yJaCTKH BBI-
OpaHbI Tak, 4TOOBI MEXIy HHMH, IIPU HMCHOJIb30BaHUH, MPUCYTCTBOBANA PAa3HOCTh HOTECHIMAIOB BCIIEICTBUE
JJIEKTPUYECKOT0 TOKA, TEKYILIETO 110 KOHCTPYKIINH,

TIPY 3TOM MOJYJb cOOpa BBITIOJIHEH C BO3MOKHOCTBIO cOOpa 3JIEKTPUYECKON MOIIHOCTH OT JIEKTPHUYECKO-
IO TOKA U MOJIau¥ JIEKTPUIECKON MOITHOCTH YKa3aHHOMY BHYTPHUCKBaKHHHOMY YCTPOHCTBY.

[Ipu 3TOM COTTIACHO APYTOMY acleKTy HACTOAIIETO M300pETeHHS MPeII0KeHAa BHYTPIUCKBAKUHHASL CHCTe-
Ma I0/IaY¥ MOITHOCTH Ui MOJAaYd MOIIHOCTH BHYTPHCKBaXMHHOMY YCTPOWCTBY B CKBaXMHHOW YCTaHOBKE,
HUMEIOIIell MEeTaNTNIeCKyI0 KOHCTPYKINIO, 0OECIIEYeHHYI0 KaTOTHON 3alIUTOM, MPH 3TOM yKa3aHHAas CHCTEMa
COJICPIKHT:

MOAYJb COOpa, PACKPBITHINA BBIIIE, DIIEKTPUICSCKH COSTUHEHHBIN ¢ METAUIMIECKOW KOHCTPYKITUEH Ha ABYX
OTCTOAIINX Y4acTKaX, KOTOPbIE BEIOPAHBI TaK, YTOOBI, IPH MCIOJIH30BAHNH, MEXIY HUMHU MPUCYTCTBOBAJIA pa3-
HOCTb TIOTEHIIMAJIOB BCIIEJCTBUE TOKOB KaTOAHOW 3aIUTHI, TEKYIIMX 110 KOHCTPYKIINH;

TIPU 3TOM MOJYJb cOOpa BBINOJHEH C BO3MOXKHOCTBIO cOOpa AJIEKTPUUECKOH MOIIHOCTH OT TOKOB KaTo.l-
HOH 3aIlUTHl ¥ NOAAYH 3JICKTPHYECKOH MOIIIHOCTH BHYTPUCKBaKHHHOMY YCTPOHCTBY.

[Tpu 3TOM COTrNTacHO APYrOMY acleKTy HACTOSIIEro U300peTeH s MPEIOKEH CIOCO0 Mepeaadn JaHHBIX B
CKB&)KMHHOW YCTaHOBKE, MMEIOIIEH METaIMYECKYI0 KOHCTPYKIIHIO, OCHAIIEHHYIO CUCTEMOHN KaTOTHOM 3aIlNTHI,
TaKOH, YTO UMEET MECTO ICKTPUUECKUN KOHTYP, COAEPKAIMH METAIINIECKYI0O KOHCTPYKINIO M 3aMbIKaHHE Ha
3eMJII0, IO KOTOPOMY TE€UET IEKTPHUECKUN TOK, SIBISIOMIMKACS MPOAYKTOM CHCTEMBI KaTOJHOW 3aIWTHI, MPH
STOM YKa3aHHBIA CTIOCO0 COAEPKUT ITAIIbI, HAa KOTOPBIX:

OCYIIECTBIISTIOT MOIYJIIIHUIO AIIEKTPUIECKOTO TOKA Ha IEPBOM YUACTKE I KOAWPOBKH JaHHBIX; U

Ha BTOPOM YYacTKe, OTCTOSIIEM OT MEepBOTO YYacTKa, OCYIIECTBIAIOT JCTEKTUPOBaHME d(peKTa yKazaH-
HOW MOIYJISIIIAN Ha HJIEKTPUIECKOM TOKE Ha MEPBOM YUACTKE U W3BJICUCHUS YKa3aHHBIX JAHHBIX.

OpnH U3 Yy9aCTKOB MOXKET OBITh YYaCTKOM, HaXOJIIMUMCS CHAapyXXH CTBOJIA CKBa)KHHBI, HallpuMep, yKa-
3aHHBIM y4acTOK MOXET OBITh NOBEPXHOCTBIO, @ IPYIOH Y4aCTOK MOKET HaXOANUTHCS BHYTPH CKBa)KUHBI.

Drar ocynecTBICHNS! MOIYJISIIUU TOKAa MOXKET, CPE/IN IIPOYEro, NpeycMaTpuBaTh, a CPEACTBA MOTYIISLIUH
MOT'YT OBITB, CPEI POYETO, BEINOIHEHBI C BO3MOKHOCTBIO:

1) ynpaBJeHUs] UCTOYHWKOM CHI'HAjla CHCTEMBbl HAJIOKCHHOW KAaTOJHOM 3aIIWTHI JJISl HEIOCPEICTBEHHOM
MOJYJISIIUM CUTHAJIOB KaTOJIHOM 3aIlUTHI, IT0JaBAEMBIX Ha METaJUTMUECKYI0 KOHCTPYKIHIO, €CIIM CHCTeMa Ka-
TOJHOM 3aIMTHI ABJISICTCS CUCTEMOM HAJIOKECHHOMN KaTOIHOM 3aIllMThI;

i) MOTYTSAIINH COCTUHEHHUS MEX/IY 110 MEHBIIIEH Mepe OAHUM aHOJIOM U METAUTMUECKOW KOHCTPYKIHUEH, TO
€CTh 110 MEHBIIICH Mepe OJWH aHOJ MOXET, K IpUMepy, OBITh MOJKIIIOUYEH K COSAMHEHHUIO MIIN OTKIIIOYCH OT CO-
eAWHEHHS C METAJUIMIECKON KOHCTPYKIIUEH IS MOTYJISIIMH 3JICKTPUUECKUX CUTHAJIOB, HIIM MOXET OBITH M3Me-
HEH UMIIeITaHC MEXTy YKa3aHHBIM aHOJIOM U KOHCTPYKITHEH; WiIn

iil) M3MEHEHUsT UMIIEAAHCA DJICKTPUIECKOTO KOHTYpa, K MPUMEPY, 3TO MOXKET OBITh JOCTHTHYTO C TIOMO-
IIBIO CPEJICTB MEPEMEHHOT0 MMIIEaHCa, WM TOAKIIOUCHHSI KOMIIOHEHTOB K COSIMHEHHUIO WIIM OTKIIIOUCHHS OT
COC/IMHEHUS C KOHTYPOM.

JKenarenbHo, 4TOOBI CIIOCOOBI 1) U 1i) OBUIM AOCTYITHBI TOJIBKO Ha BEPXHEM YYacTKe, B TO BpeMs Kak CIO-
€00 iii) MOXeT OBITh JOCTYIIEH M BHYTPH CKBR)XHUHBI, U HAa BEPXHEM YJacTKe.

CBs13b, MCITOJIB3YIOIIAs ONMCAHHBIN BBIIIE ITPUHIINI, MOKET HCIIOJIb30BATHCS ISl OJJHOHAIIPABICHHON CBS-
3M, HallpuMep CBSI3U TIOBEPXHOCTH C BHYTPEHHHWM HPOCTPAHCTBOM CKBa)KHHBI; OJHOHAIPABICHHOW CBS3H, Ha-
TIpUMED CBSI3M BHYTPEHHETO MPOCTPAHCTBA CKBAKUHBI C IOBEPXHOCTHIO, M IBYHAIIPABICHHOM CBS3H.

VYkazaHHBIE CITOCOOBI JIENIAl0T BOSMOKHOM CBSI3b, SBIIONIYIOCS YaCThIO THOPUIHONW CHCTEMBI CBS3U - KO-
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I/1a HEKOTOPBIC YaCTH CUTHAJIBHOTO KaHajla 00eCIeUnBAIOTCS MOYIISALUEH CUTHATIOB KaTOTHOMN 3aIIHUTHI, @ HEKO-
TOpBIC - 00ECTICUNBAIOTCS APYTHMHU CIIOCOOaMU, HapUMep OECIPOBOHBEIMH CIIOCOOAMH, B TOM YHCIE 3JICKTPO-
MarHUTHBIMH CIIOCOOAMH U aKyCTHIECKUMH CIIOCOOaMHu.

B mo6oM U3 onmcaHHBIX BBIIIE CTydaeB KaTOMHAS 3aIUTa, IPU €€ HAJMIUH, MOXET 00eCIeunBaThCS KakK
[IACCUBHOM CHCTEMOM KaTOJIHOM 3aIlUThl, KOT/1A )KEPTBEHHBIE aHOIbI COEIUHSIIOTCS C METAIIIMYECKON KOHCTPYK-
[Mel CKBaXKWHHOW YCTAHOBKH, TaK M CUCTEMOM HaJIOKEHHOW KaTOIHOM 3alllUThl, KOT/Ia 3allIUTHBIA TOK IOJAETCs
Ha METAJUTMYECKYI0 KOHCTPYKIIHIO CKBOXKHHHON YCTAaHOBKH.

B mpencTraBneHHBIX 37eCh CITOCO0AaX M CHCTEMaX LENbIO SBIISETCS HCIOIH30BAHNE MMEIOLTIXCS CHCTEM Ka-
TOJHOM 3aIIUTHI (MK APYTHX UCTOYHUKOB TOKA, €CIIA OHU JOCTYITHBI), B YaCTHOCTH, UCIIOIB30BaHUEC UMCIOIIHX-
Csl aHOJIOB, MIPY WX HAJIMYUU, HAIPUMED, B ITOJBOJIHBIX YCTAHOBKAX, B OTCYTCTBUEC HEOOXOTUMOCTH MX MOIH(H-
KaIUH.

Taxk, aHOABI, IPU UX HATUYWHU, OOBIYHO PACIIONATAIOTCS CHAPYKU, TO €CTh CBEPXY, CTBOJIA CKBAXKHHEI, B
BoJie. boinee TOro, aHOABI OOBIYHO PACIIONATAIOTCS HA HEKOTOPOM PACCTOSIHUM OT y4acTKa, Ha KOTOPOM HE00XO0-
JTIUMO 00CCIICUHTH 1T01a9y MOIITHOCTY W/YITH CUTHAJIA.

Taxk, mo6ast U3 ONMUCAHHBIX BBIIIE CHCTEM MOXKET BKJIIOYATh B ceOs OJMH MM HECKOIBKO M3 CIICIYIOIINX
3JIEMEHTOB: 110 MEHbIIIEH Mepe OJIMH UMEIOIINIICS aHO; TI0 MEHBIIIEH Mepe OJIUH aHO/I, PACIIOJIOKEHHBIN B BOJIE,
HaIpuMep, B TONIIE BOABI, B KOTOPOH PacHoOJOKEHA IOABOIHAsS CKBa)XKWHHAs YCTAHOBKA; MO MEHBIIEH Mepe
OIIMH aHOJ, PACIIOJIOKEHHBIN Ha HEKOTOPOM PAacCTOSTHUH OT YYacTKa, Ha KOTOPOM HE00X0ANMO 00eCIeunTh Mo-
Jladqy MOIIHOCTH W/WJIA CUTHAJIA, UCIOIB3ys TOK, TEHEPUPYEMBIH YKa3aHHBIM aHO/IOM.

Bonee Toro, mrob6ast n3 OMMCAHHBIX BBIIIE CHCTEM MOXET OBITh MpenHa3sHadeHa ISl 00eCTIedeHNS BO3ZMOXK-
HOCTH TMepeAayy MOIIHOCTH OT y4acTKa, Ha KOTOPOM Ha KOHCTPYKIIUIO MMOJAETCsl TOK, HAIIPUMEpP, TOK KaTOAHON
samuthl (K3), Ha yyacTok cO0Opa W/WIIK MOJA9X CUTHANIA. DTO OTHOCHTCS KaK K TOKY, SIBIIIONIEMYCS TOKOM ITac-
CUBHOM KaTOJHOM 3aIlIUThI, TOKY HAJOXEHHON KaTOJAHOM 3alIUThI, WJIK APYroMy MOJIaBa€MOMY TOKY. THUMHUYHBIM
SIBIIIETCSL BAPUAHT, KOTJa UCTOYHHUK TOKA KAaTOJIHOM 3alllMThl WM JPYroro TOKa HaXOJIUTCS Ha HEKOTOPOM pac-
CTOSIHUM OT y4acTKa cOOpa W/WITK MOIaY¥l CUTHAJIA.

Bonee Toro, Metamimaeckass KOHCTPYKITUS MOXKET OBITh HEIIPEPBIBHOW B 007aCTH IO MEHbBINEH Mepe OIHO-
TO aHOJa W/WIH 00JIaCTH MOIYJIst cOopa.

Korpma B ommcaHuy BBIIIE YIIOMHHAETCS ONTHMHU3AIMS MOJCIHPOBAHUS, HANPUMEpP, B OTHOLICHWH pac-
CTOSIHUSI, Ha KOTOPOE OTCTOSIT COSANHEHHS, NCIIOIb30BaHUS N30JILINH, BEIOOPA TONBKO PAgNabHOTO WIH aKCH-
AIBHOTO PACCTOSIHUSA, HAa KOTOPOE OTCTOST COSANHEHHS, U BEIOOpa 3aJaHHON HArpy3Ku cOopa, TO B TaKOH Moze-
JI MO’KET WCIIOJIB30BATHCS 110 MEHBIIIEH Mepe OIMH U3 CICAYIOIMNX MapaMeTpPOB:

1. CxopocTh 3aTyxaHus HaBepPXy CKBA)KHMHBI, BEIBSJICHHAS U3 Pa3MepoB 00CaTHBIX TPYO U pa3MepoB TpyO-
YaTBIX AJIEMEHTOB, Beca, U TUMA MaTepuaia (yIeIbHOrO COMPOTUBJICHHUS), U YIECIbHOTO CONPOTUBICHUS MTOKPHI-
BAIOILEH TONIIHN (CPEebl, OKPYIKAIOIIEH CKBAKUHY).

2. PacnionoxeHue BEpXHETO COEANMHEHUSI.

3. PacnonosxeHre HUKHETO COeTUHEHUSI.

4. TInomaae MOMEPEYHOTO CEUCHHS U TUN Marepuana (yIeIbHOE CONMPOTUBIICHUE) BEPXHETO KalOews, Hc-
MOJIF3yEMOT0 Ha BXOJIaX K COOMPATEITIO.

5. Yucno, pacmonoxkeHune, MaTepuall (3JIEKTPOIIOTEHINAN) U IDIOMA s ITOBEPXHOCTH aHOJOB YCThS CKBa-
JKUHBI.

6. [leiicTByromee CONpOTHBICHUE CKBAKIMHBI HA YPOBHE MOPCKOTO THA/YCThE CKBa)KHUHBI, TAK)KE BHIBE/ICH-
HBIE U3 pa3MepOB 00CAIHBIX TPYO W pa3MepoB TPyOUATHIX AJIEMEHTOB, Beca, M THIA MaTepuana (yIelnbHOTO CO-
MPOTHBIICHHS) ¥ YACIHHOTO CONMPOTHUBICHUS MOKPBIBAIOUICH TONIIU (CPEIbl, OKPYKAIOMICH CKBaXHHY), HO B
9TOT pa3 AJisl BCel KOHCTPYKIUHN CKBAKUHBI.

B xaxoM ciryyae ONMMCaHHBIC BBIIIE CUCTEMBI MOTYT COJCpPXKATh MEPBHYHYIO OaTapero s MOJadd MOIII-
HOCTH HE3aBHCUMO OT cOOpaHHOM MOIIHOCTH. [IepBHuHYyIO OaTapero MOKET CoAepKaTh MOIyIb coopa. Tawm, rie
IpeyCMOTPEHA TIepBUYHAS OaTapesi, €€ UCIONB30BAaHHE MOXKET OBITh MPEAMOYTUTEIBHBIM, ITOKa B HEH ecTh
sHeprus. Hanpumep, oHa MOKET HCIIONB30BATHCS [T 00CCIICUCHHSI BO3MOXKHOCTH UCIIOJIB30BaHUs 00JIee BBICO-
KO IPON3BOAUTENFHOCTH HA MIEPBOHAYAIEHON CTAIUH, IPU TOM OHA MOXET IpeKpamars padboTaTts, Koraa JI0c-
TYyTIHA TOJIEKO COOpaHHasi MOIIHOCTb.

CornacHo IpyroMy acleKTy HAaCTOSIIETO N300peTeHNs peAIoKeHa CKBAXIHHAS YCTAaHOBKA, COeprKaras
METAJUTMIECKYI0 KOHCTPYKINIO, HECYIIYIO JIEKTPHICCKUHA TOK, ¥ TIOOYI0 M3 ONMCAHHBIX BBHIIIE CHCTEM WM all-
MapaToB, HANPAMEP, BHYTPUCKBAKWHHBIN anmapaT WIH CHCTEMY cOopa 3JIeKTPHUUECKOW SHEpPTHH; ammapar Win
CHCTEMY YIIPaBJICHHUA BHYTPHUCKBAXHHHBIM YCTPOMCTBOM; BHYTPUCKBAXIMHHBIA allapaTr WiIH CHCTEMY CBSI3HOTO
TIOBTOPUTEIIS; allllapaT WM CHCTEMY MOJJaYX MOIHOCTH; FJIH MOJYJIb cOOpa; WM BHYTPUCKBAXKUHHEIH ammapar
WIA CUCTEMY MOHHTOPWHTa CKBAXWHBI, WJIM BHYTPHUCKBAXMHHBIA ammapaT WM CHCTEMY Iepeladyd NaHHBIX,
pacKphIThie BbIlIe. Takas yCTaHOBKAa MOKET TAaKXK€ COAEPkKATh CUCTEMY KATOIHOM 3alIUTHI IS 3alIUTHl METall-
JUYECKOU KOHCTPYKIUH.

Crnemyetr OTMETUTb, YTO B OOIIEM CIy4ae KaKAbIC U3 OMIIMOHATBHEIX MPU3HAKOB, CICIYIONIUE 32 KaXIbIM
U3 acleKTOB M300PCTEHUS BBINIEC, SBISIOTCS OAMHAKOBO MPUMEHUMBIMH OMIIUOHANEHBIMU MPU3HAKAMH B OTHO-
IIEHUH JTIO00TO IPYTOTo aCHeKTa HACTOAIIETO M300PETeHHUS M MOTYT OBITh IIPUBEACHBI IIOCIE KaXKAOTO acleKTa
¢ TIOOBIMH HEOOXOIUMBIMU M3MEHEHUSAMH (POPMYITHPOBOK. He Bce M3 TaKMX ONMIMOHATBHBIX MIPU3HAKOB MIPOTIH-
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CaHBI IMOCIIE KaXKJJ0TO aCTIEKTa HCKITIOYUTEIBHO B IENIAX COXPAHCHUS KPATKOCTH U3JI0KCHHS.

K mpumepy, cienyet mOHAMATh, YTO JIF00Ast U3 CUCTEM, CIIOCOOOB, alliapaToB M YCTAHOBOK, YITOMHHACMBIX
BBIIIIE, MOXKET HCIIOJIB30BaTh MOIYJh cOOpa, UMEIOMMA JTIO0YI0 KOMOWHAITMIO MM YaCTHIHYIO KOMOWHAITHIO
PACKPBITHIX BBIIIE IPU3HAKOB, U T.1I.

CKBaxnHa, yIIOMHAHAaeMas B JIOOOM M3 OIMMCAHHBIX BBIMIE CIIOCOOOB, CHCTEMax, anmnapaTax, WId YCTaHOB-
KaX, MOYKET OBITh ITOJBOJIHOM CKBAYKHHOM.

Ilepeyens puryp

HckmrounTensHO B HETSIX NPUBEACHUS NpPHMEpa HIDKE OIMCAHBI HEKOTOPHIC BapHaHTHI OCYIIECTBIICHHUS
HACTOSIIETO H300PETEHUS CO CCHUTKAMU Ha COMPOBOTUTEIBHEBIC YCPTEIKH.

Ha ¢ur. 1 cxemaTuuecku mpejcTaBicHa CKBaKUHHAS yCTAHOBKA, BKJIFOUYAIOIIAs B ceOs ammapat MOHHTO-
pHYHra CKBaXKWHBI, BKITFOUYAIOIIHNN B ce0s1 BHYTPUCKBAKUHHYO CUCTEMY ITOJJAYH MOITHOCTH.

Ha ¢wur. 2A cxematuvecku npeCTaBICH MOYJIb cOOpa CHCTEMBI ITOIaYH MOITHOCTH, TIOKa3aHHBIA Ha (ur.
1; mpu 5TOM Ha ur. 2B npencraBieH anbTepHATUBHEIH BHYTPHUCKBaKMHHBIH OJIOK.

Ha ¢wur. 2C npencraBiicHa TpUHIKAMUANBHAS JCKTPUYECKas CXxeMa KOHTypa IpeoOpa3oBaTeliss MOCTOSH-
Horo Toka (DC/DC-npeobpa3oBarersi), KOTOPBI MOXKET UCITOJIb30BAThCS B MOIYJIE cOopa.

Ha ¢wur. 2D npezncraBieHa npUHIMNHANGHAS dJEKTpUYEcKas cXxeMa KOHTypa IpeoOpa3oBaTelsi TOCTOSH-
Horo toka (DC/DC-npeobpa3oBarernsi), KOTOPBIF MOXKET UCITOJIb30BAaThCS B MOJIyJIEe cOopa.

Ha ¢wur. 3 cxemaTHdecku mpeacTaBiIeHa CKBa)KWHHAs YCTaHOBKA, BKIIIOYAIOMIAs B ce0si BHYTPHCKBAKWH-
HBI{ ammapar mepeiadyn JaHHBIX, CONEpIKAIIuil BHYTPUCKBAKUHHBIN CBSI3HON IOBTOPHUTENh W BHYTPHUCKBAXKHH-
HYIO CUCTEMY I0JIa9X MOIIHOCTH JJISI I01aYH MOITHOCTH BHYTPHCKBOKHHHOMY CBS3HOMY HOBTOPHTEIIO.

Ha ¢wur. 4 cxematnvecku mpejcTaBIeHa CKBAXXUHHAS YCTAaHOBKA, BKITFOYAOIIasi B ce0s ammapaT yrpasiie-
HUS KJIAlMaHOM, COJICPIKAIIUi BHYTPUCKBAXKUHHBIA KJTAllaH C JUCTAHIIMOHHBIM YIIPABICHUEM H CHCTEMY MOJaud
MOIITHOCTH JJIS TIOJ]aY¥ MOIIHOCTH BHYTPUCKBAKHMHHOMY KIIATIAHY C JMCTAHIIMOHHBIM YIIPABICHUCM.

Ha ¢wur. 5 cxemaTHyecku mpencTaBiicHa CKBaXKUHHAS YCTAHOBKA, BKIFOYAOIIAsl B ce0s albTEPHATUBHYIO
CUCTEMY MOHUTOPHHIA CKBaXKUHEI, COJICPKAIIYI0O BHYTPUCKBAKUHHBIN JATYNK W BHYTPUCKBOKUHHYIO CHCTEMY
MOJJa9X MOIIIHOCTH JIJIsI ITOTaYX MOITHOCTH BHYTPHUCKBAKHHHOMY JaTIHKY.

Ha ¢ur. 6 cxemaTtugecku IpeacTaBiIeHa aJbTePHATUBHAS CKBAKUHHAS yCTAaHOBKA.

Ha ¢ur. 7 mist KOHCTPYKIIMY, aHAJOTHYHO TOM, UTO MOKa3aHa Ha ¢ur. 1, mpeacTaBiieH rpauK oNTHMAIb-
HOW coOMpaeMoil MOIITHOCTH B 3aBUCUMOCTH OT ITyOWHBI HIDKHETO COCTUHEHUS.

Ha ¢wur. 8 mpeacraBieHa 6J10Kk-cxeMa ONTHUMU3AIMANA COOpa SHEPTHUH.

Ha ¢wur. 9 npencraBiena 6J0K-cxeMa yrpaBieHHS BHYTPUCKBAXKUHHBIM OJIOKOM.

Ha ¢ur. 10 cxemaTnyecku n300pakeHa CKBaXHHHAS YCTAHOBKA, BKIIFOUYAIOIIAs B ce0s matdopmy.

CaeneHusi, MOATBEPKIAOIINE BO3MOKHOCTH OCYIIECTBJIEHUS N300peTeHns

Ha ¢wur. 1 npencraBiieHa CKBa)XKHHHAS YCTAHOBKA HE(TIHOMN W/VITH Ta30BOM CKBaXKUHEI. J[OIKHO OBITH IMO-
HSTHO, YTO Takas He(TsHAs W/WIM ra3oBas CKBaKMHA MOXXET OBITh MAaTEPHUKOBOI CKBa)KWHOW WIIU TIOJBOHOMN
CKBa)XXHHOM (TO €CTh CKBAKMHA MOXKET HAXOJIUTHCS TOJ] HEKOTOPOH TONIICH BOJBI), IPH 3TOM YCThE CKBAXKUHBI
HAXOJIUTCSI IO/ BOJIOHM HA JIHE MOpsi, PeKH, 03epa U T.1I., WK Ha m1atdopMme. 3a4acTyr0 CKBaKUHHBIC YCTAHOBKU
OCHAIIAIOTCS cUcTeMOol kaToaHou 3amuThl (K3). B ciydae MaTepuKOBBIX CKBa)KHH OHA dallle BCETO UMEET BH]I
CHCTEMBI KaTOIHOH 3aIIUTHl ¢ HAJOKEHHBIM TOKOM, IIPH ATOM 3AIIUTHBIA TOK MOJAETCA HAa METAJUTHIECKYIO
KOHCTPYKIHMIO CKBaXHHBL. C Ipyroi CTOPOHBI, IS TMTOABOJHBIX CKBa)XWH KaTOIHAS 3alHTa Yalle BCEro Ipea-
CTaBIISIET CUCTEMY IAaCCHBHON KaTOMHOW 3aIIMTHI, B KOTOPOH MHOKECTBO aHOIOB M3 OTHOCHTEIFHO XHUMHYECKU
AaKTUBHOTO MaTepraia, TaKOTO KaK MarHWEBBIHA CIUIaB, COCTUHEHBI ¢ METAIMYCCKOW KOHCTPYKIHEH, IPH ITOM
OHU TIOJBEPKCHBI BO3JCUCTBUIO BOJIBI, B KOTOPOH PACIOIOKEHA CKBaXKUHHAS YCTAaHOBKA.

Crnemyetr OTMETHUTD, YTO OIMCAHHBIC 3]ICCh PCIICHUS TAKXKE PEIICBAHTHBI U T HATHETATEIEHBIX CKBAYKUH -
CKBa)XXWH, UCIOJIb3YEMBIX JIJIS BBOJIA BOJBI B IUTACT JJISL COMCHCTBUSA HE(Te- W/MIH ra300TAaYH IPYTUX CKBAKHUH
Ha MecTopokaeHUU. [1oaToMy "CKBaXKMHHAsI YCTAHOBKA" B HACTOSIIEM ONMCAHUK MOXKET OBITh HArHETATECILHON
ckBaxnHOM. Takas ckBaxkMHa OyJeT MMETh KOHCTPYKIIUIO, MMOXOXKYI0 Ha KOHCTPYKIHUIO YCTAHOBOK, NETAaIbHO
OIMCAHHBIX B HACTOSIIEH 3asBKE. AHATOTHYHO, MPEICTABICHHBIC 3716Ch PEIICHUS MOTYT HCIIOB30BAThCS KaK BO
BpeMs OypeHUs], TaK U BO BPEeMs KCIDIyaTallld, U IOCIIEAYIOMEro MoOKuAaHus oobekra. [1o3ToMy cKkBaXMHHAS
YCTaHOBKAa MOJKET MPEACTABIATh COOOW JaCTHYHO MOJHYIO YCTaHOBKY TOTJIA, KOTZIAa OCYIIECTBISIETCS OypeHue.
B mmpokoMm cMBICIIe MIpEeACTaBICHHBIE 3€Ch PEIICHHSI MOTYT MCIIONB30BaThCS B JIO00H HepHo] KU3HEHHOTO
IIKJIa CKBAYXHHHOW YCTAHOBKH.

Bonee Toro, B To BpeMs Kak HACTOSAIIEE OMUCAHNE NMPUBEICHO B OTHOIICHUH YCTAHOBOK, B KOTOPBIX IPHU-
CYTCTBYeT KaTOTHAs 3aIlMTa, YTO SBIISETCS MPEANOYTHUTEIHHBIM CIIydaeM, MHOTHE W3 TIPEICTAaBICHHBIX 3/1€Ch
CUCTEM U PEIICHUH TaKkKe padOTAlOT U B PYTUX CUTYAIUSIX, B KOTOPBIX JJIEKTPUICCKHIA TOK TEUET IO METAJLIH-
YECKOW KOHCTPYKITUH U OT HET'O MOXKET OBITh OCYIIECTBIICH cOOp MOIIIHOCTH.

CKBaXWHHAs yCTAaHOBKA, M300pakeHHAs Ha QUTr. 1, CONEPKUT yCThe | CKBaKHHBI U BHYTPUCKBAXKHHHYIO
METAJUIMYECKYI0 KOHCTPYKIIUIO 2, BSAYIIYIO BHH3, B CTBOJ CKBaXHHBI OT moBepxHocTU I1. CkBakMHHAs ycTa-
HOBKa OCHaleHa cucteMoii 3A, 3B karomHoi 3amuTel. Kak ymoMHHAIOCH BBIIIE, CHCTEMA JTHOO SIBIISICTCS] CUC-
TeMOW 3A KaTOAHOH 3alIUTHI C HAJIOKCHHBIM TOKOM, JIOO MACCHBHOM KaTOMHOW 3aIUTOU, COACpKaIlei MHO-
JKECTBO aHOJIOB 3B, COEAMHEHHBIX C METAINTMIECKOW KOHCTPYKITMEH CKBaXKUHHOW YCTAHOBKH, TO €CTh C YCThEM
CKBa)XMHBI WM APYTUMH METAJUIMICCKUMH KOMIIOHEHTAMH, COSAMHECHHBIMHE C HHM.
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BHyTpucKkBakHHHasI METAUTHYECKass KOHCTPYKIMS 2 COACPKUT MEPBYIO CEKIIMI0 METAJUIMYECKON TPYOBI
21, sBasrouieiics SKCIUTyaTallMOHHOW KOJIOHHOM, MAyIIell BHU3, B CTBOJ CKBaXXHHBI. BOKpYr Hee pacrmosiokeHa
niepBas obcagHast Tpyoa 22. CHapyX u 3TOTO CJIOs pacrofioskeHa BTopasi o0camHas Tpyda 23, a 3aTeM TpeThs 00-
cagHas TpyOa 24. JIoJoKHO OBITH TIOHATHO, YTO MEXIY KaKIOW CEKIMEH METAJUTMIECKON TPYOBbl UMEETCS COOT-
BETCTBYIOIIEE 3aTpyOHOE MpOCTpaHcTBO. Tak, mepBoe 3aTpyOHOE MPOCTPAHCTBO MEXIY IKCIUTYaTallMOHHOM KO-
noHHOH 21 m mepBol oOcamHO# TpyOOi 22 0OBIYHO B He()TETra30BOM MHIYCTPUH HA3BIBAIOT 3aTPYOHBIM IPO-
CTPaHCTBOM A 1 0003HAYAIOT MO3HUIMEH A Ha depTexax. Mexay nepBoi obcamHoi Tpy0oit 22 u BTOpoit oOca-
HOW TpyOo#i 23 nMeeTcs BTOpoe 3aTpyOHOE MPOCTPAHCTBO, OOBITHO Ha3bIBaEMOE 3aTPyOHBIM MPOCTPAHCTBOM B
U Tak ke 0003HauyaeMoe Ha 4epTexax, a MeXIy BTOpoi obcamHol TpyOoit 23 m Tperhelt oOcanHol TpyOoii 24
UMEETCsl TPEThE 3aTPYOHOE MPOCTPAHCTBO, OOBIYHO HA3bIBaEMOE 3aTPYOHBIM MpocTpaHcTBoM C M Tak ke 000-
3HayaeMoe Ha yeprexax. CKBaXHUHBI 00BIYHO MOTYT MMETh U cieayromiee, D, 3aTpy0HOE IPOCTPAHCTBO, a HHO-
r/1a ¥ OOJIbINICE YUCIIO 3aTPYOHBIX IPOCTPAHCTB.

B nmpyrux cimydasx MeTauindeckas KOHCTPYKIIHS MOXKET COACPIKATh APYTUC YATUHCHHBIC HIEMEHTHI, B Ya-
CTHOCTH, OJIMH WJIM HECKOJIbKO M3 CICIYIOIIUX JJIEMCHTOB: 00CaIHyI0 TPyOy, XBOCTOBHUK, KOJOHHY, THOKYIO
KOJIOHHY THUTIA "KONTIOOWHT", HACOCHYIO IIITAHTY.

AnmapaTr MOHHTOPHHTA, ITPETyCMOTPEHHBIM B CKBaXHHHOW YCTAHOBKE, COIACPKHUT MOIYJh 4 cOopa 3Jek-
TPUYECKOH MOIIHOCTH, PACHOJIOXEHHBIH B JaHHOM BapHaHTE OCYIIECTBICHHUS B 3aTpyOHOM IPOCTpaHCTBE A.
Monynb 4 c6opa dMEeKTpUUECKH COSTUHEH TTOCPEACTBOM Kabeneit 41 ¢ mapoit oTcrosmmx ydacTkoB 41a, 41b Ha
JKCIUTyaTalliOHHON KoJloHHE 21. B ambTepHATHBHOM BapuaHTe MOIYJb 4 cOOpa MOXKET OBITh DJIEKTPUIECKH CO-
eWHEeH C OJHMM M3 YYaCTKOB IOCPEACTBOM KaOelis, IPH 3TOM MOXKET OBITh COCTMHEH C APYTHM y4acTKOM 0e3
kabens. C OTHUM W3 YYIaCTKOB MOAYINE 4 cOOpa MOXKET OBITh ANEKTPHUYCCKH COCITUHECH MOCPEICTBOM POBOJISI-
HIero Kopryca MoayJisi cOopa (MM OKPYKAIOIIEro MOAYJb coopa). [ToaToMy JHIb OMH Takoi KaOeb MOXKET
HYXK/IaThCS B BEIBOJIC U3 YKa3aHHOTO KOPITyca.

Crnemyetr OTMETHTD, 9TO MEXIY MOIYyJIeM 4 cO0pa U METALUTHYECKON KOHCTPYKIHUEH 21 Ha OTCTOSIIUX y4a-
cTkax 41a, 41b UMeeT MECTO TaJbBaHUYECKOC COCAMHCHHE. B 4acTHOCTH, TalbBaHUYECKOE COCAUHCHHE UMEET
MECTO C METAJUIMYECKOH KOHCTPYKIEH 21, BMecTo, HampuMep, WHAYKTUBHOTO COSAMHEHHS. JTO YIPOIIaeT
KOHCTPYKIIMIO U W30aBIIIET OT WH)KEHEPHBIX CIIOKHOCTEH. B maHHOM ciydae raJpBaHHYECKOE COCTUHEHUE MMe-
€T MECTO Ha BCEM y4acTKe OT METAJUIMYEeCKON KOHCTPYKIHMH K BXOAaM KOHTYpA, BXOJSIIETO B COCTaB MOIYJIS
cOopa s cOopa SHEPTUH.

Bonee toro, ciexyer OTMETHTH, YTO HA YKa3aHHYIO METAJUTMYECKYI0 KOHCTPYKIIMIO CKBAKWHBI YCTAHOBKA
TaKOH CHCTEMBI, B IIEJIOM, HE OKa3bIBAeT HUKAKOTO BIHMSHUA. HU Ha OJHY M3 CEKIMii MEeTaTHIeCKOl TpyObl HEe
ObUTH O0OABIICHBI U30TUPYIOIINE BCTABKH IS 0OecreueHus: 3 EKTUBHOCTUA CUCTEMBI, U HOPMaJIbHOE POTEKa-
HHUE TOKA KaTOJHOH 3allUThl B KOHCTPYKIMH HE OBUIO M3MEHCHO - 32 UCKJIFOUCHHEM, €CTCCTBEHHO, MMPOUCKO/IS-
niero mporecca coopa. K nmpumepy, MexIy OTCTOSIIAMHU y4acTKaMHU CEKITUS METaJUTHYeCKON KOHCTPYKIUH, C
KOTOPOI 00pa3oBaHbl COCTUHCHUS, SIBIISICTCS CIUIONIHOMN, B 0OJice IMIMPOKOM CMEBICIIC - BCE CEKI[UH METaJTHJe-
CKOM KOHCTPYKIIMH SIBIISTIOTCSI CIUIONIHBIMH BO BCEX 00JACTAX. DTO HECYIISCTBCHHO I PabOTHI, HO 3TO BO3-
MOJKHO U SIBJISICTCS TPEBAUPYIONICH CUTyaluell B CKBaXXHHHOW YCTAaHOBKE - TO €CTh CTaHJApTHAs METaJUTHYC-
CKasi KOHCTPYKIUS YCTAaHOBKH HE MEHSEeTCA. AHAJOTHYHBIM 00pa3oM B METAIHYECKOW KOHCTPYKIIHUH TOK MO-
JKeT TeYb, M TEYET, B OJHOM M TOM K€ HAIPaBICHWU B O0JIACTH COCOMHEHUH W MEeXAy coeauHeHusMu. OTsTh
JKe, OTO SBISETCS MPEBAIMPYIONICH CUTyalnneld B CKBOXMHHON YCTaHOBKE - BHECEHHE MOAM(DHKAINA B CKBa-
JKUHHYIO yCTaHOBKY m30eraercs. TOK MOXKET MPOTEeKaTh Ha OJHOM CEKIIMH METaJUTMIeCKON KOHCTPYKIIUH, C KO-
TOpOI 00pa30BaHBI COENMHEHHS, WIH IIEPECKAKUBATH C OJHOW CEKIIMU Ha JAPYTYIO, WIIM TEYb MapajuIeIbHO B He-
CKOJIBKUX CEKIUSAX - TJIABHOE, YTO S (PYHKIMOHHUPOBAHUS CHCTEMEI HEe TPeOyeTCsl CO3aHUE MCKYCCTBEHHOU
KOH(HTypaIuy METaJUIMICCKONH KOHCTPYKIIUH B CKBaXXHHE, YKa3aHHAs METaJUTHICCKast KOHCTPYKIUS oOecredn-
BaeT HEMPEPHIBHYIO TPACKTOPHIO TPOTEKAHUS TOKA, U MPOTCKAHHUE TOKA IO METAUIMICCKONH KOHCTPYKIIMU IIPO-
HCXOIIUT B TOM € CaMOM IPOJIOTHHOM HAIPABICHUU.

Crnemyetr OTMETUTh, 9YTO JOCTYI K 3aTPYOHOMY IPOCTPAHCTBY A 3a4acTyr0 00CCIICUMBACTCS MOCPESIACTBOM
Kabens, MPOXOASAIIEero 4epe3 ycThe 1 ckBakWHBI. HecMOTpsl Ha 3TO, UCIOJB30BaHHE MPEICTABICHHBIX 31€Ch
KOH(pHUTypanuii SABISETCS BRIMTPHIIIHBIM, TaK KAK OHH MHHUMHU3UPYIOT YUCIIO TIEHETPATOPOB B YCThE CKBAKHUHBI,
CHIDKAsI pUCK M UCTIONIB3YS W/IITH OCBOOOXK/Iast ICHETPATOP U APYTUX IeTeil.

ATmmapar MOHHUTOPWHTA TaKKe COACPNKHUT BHYTPUCKBAKWHHBIM IATYMK S5, PACIOJOKEHHBIA TIyOke B
CKB)XWHE, YeM MOJYJh 4 cOopa, U COSTUHEHHBIN ¢ HUM ITOCPEICTBOM Kabemst 42. B maHHOM BapHaHTe OCyIIie-
CTBJICHHSI BHYTPUCKBOKUHHBIA TaTYUK 5 PacTOiOXKeH HEMOCPEACTBEeHHO Haj makepoM [1P. O6braHO kabenmu 41,
COeMHSIONTE MOAYJIh 4 cOopa ¢ IKCILTyaTallMOHHBIM OJOKOM 21, TIpencTaBiIsaioT co00i MoMemeHHbIe B KO-
JIOHHY NTPOBOAHUKY (aHrII. tubing encased conductor - TEC), 00bI4HO HcTIONB3yeMBble B HE(TEra30BOH MPOMBIIII-
JICHHOCTH, TIPH 3TOM Kabenb 42, coenuHSIOMUN MoIyib 4 cOOpa ¢ BHYTPUCKBOKUHHBIM JaTYHKOM 5, TaKkKe
MpPEeJICTAaBISIET COOON TMOMEIICHHBIN B KOJOHHY MPOBOJHHUK. OOBIYHO IJIOMIAh MOIEPEYHOTO CEYCHUS TPOBOJI-
HHKa 110 JuthHe Kabeist 41, coequHsIomero Moayib 4 coopa ¢ IKCIUTyaTallMOHHON KOJIOHHOH 21, OyzneT Oomnbie
TUTOIA/IA TIONICPEYHOTO CEUCHUSI Kabels 42, COCMUHSIONETO MOTYb 4 cOOpa ¢ BHYTPUCKBOKUHHBIM JATIYHKOM
5.

Ecimm B CKBaXXMHHOW yCTaHOBKE MPeIyCMOTPEHA KaTOAHAS 3allluTa, MOTCHIIHAN METAJUINIECKOH KOHCTPYK-
TN CKBAXWHBI BBIOMPAIOT JOCTATOYHO OTPUIATEIHHBIM B TOUKE BBOJA, K IIPUMEPY, B YCThE | CKBa)KMHEI, 9TO-
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OBl MMOJIaBUTH KOPPO3HIO B YCThE CKBAXKHUHBI M JPYTUX TOYKAX BJOJb BHYTPUCKBAKHMHHOW METALTHUCCKON KOH-
CTPYKIMH 2 TI0 Mepe ee CITycKa B CKBaKMHY. OJHAKO BEIHMYMHA 3TOTO OTPHIATEIFHOTO MOTCHIANIA YMCHBIIIA-
eTCs TI0 Mepe MPOIBIKEHUS BrIIyOb CKBaXMHBI M3-3a MOTEPh B cucTeMe. [103ToMy MOTEHIHan MeTaTHYecKon
KOHCTPYKIMHU 2 BOJHM3U YCThSl CKBOXKHHBI OyJeT 0Oojee OTpHUIATeNbHBIM, YeM Ha Oojiee TITyOOKMX ydacTKaxX B
ckBaxuHe. [1oaTOMY, KOTJ]a TOKH KaTOAHOHN 3allUTHl TEKYT IO CKBAXMHHOW yCTaHOBKE, MEXIY y4acTKoM 41a,
T7ie MepBhIi U3 Kadeneh 41 oT MOy cOopa COeAMHSETCS ¢ IKCIITyaTallMOHHON KOJIOHHOMH 21, u ygacTkom 41b,
rae apyroi u3 kabenei 41 ot Moayis 4 cOopa COSAUHSETCS C IKCIUTYaTaIIHOHHOW KOJIOHHOH 21, OyaeT mpucyT-
CTBOBAaTh Pa3HOCTH NOTeHNHATOB. [loaToMy B Moayse 4 cOopa OyneT mprCcyTCTBOBATh Pa3HOCTH MOTECHIIHAIOB, U
OH CMOXET U3BJICYb JHCPTHIO OT TOKOB KATOHOM 3aI[UTHI.

Crnemyetr OTMETHTD, YTO, HECMOTPS Ha TO, YTO M3BJICUCHHUE YHEPTUU OyIET UCIOIH30BATh MOITHOCTH OT CH-
CTEMBI KaTOJTHOW 3aIlUTHI, BIUSHUE HAa d(PPCKTHBHOCT CHCTEMBI KaTOIHOM 3alIUTHI WIH YCKOPECHUE KOPPO3HU
aHOJIOB OyIeT HUYTOXHBIM. OOBIYHO TOKHM KaTOIHOM 3aluThl OyayT mopsiaka 10 A, B TO BpeMs Kak MpeacTaB-
JICHHBIC 3/IECh CHCTEMBI OYIYyT U3BJICKaTh, K nmpumepy, 10-100 MA. To ecTh KOJIMYECTBO M3BICYEHHOI'O TOKA I0-
majiacT B JIONMYCTUMBIA TUAIa30H, OOBIYHO 3aKJIAJBIBACMBIN B KOHCTPYKIIMIO CHCTEM KaTOMHOW 3amuThl. [Ipu
HEOOXOIMMOCTH MOXKET 00eCTIeYNBATHCS MOBHIIICHHBIH YPOBEHb HAJIOKEHHOTO TOKA WIIM YHCIIO MPEIyCMOTPEH-
HBIX aHOJIOB MOJKET IPEBHIIIATh UX HOPMAIBHOE YHCII0. DTO MPUBEIET K YBEIHMICHHIO TOKA KaTOIHON 3aIlIUTHI U
MO3TOMY YIJIYYIITUT cOOp.

DnexTpudeckass MOIUTHOCTh MOXET ObITh COOpaHa ¢ CHCTeMBl Ha BHYTPHUCKBRXHHHOM ydacTKe MOIyns 4
cbopa, 1 3Ta coOpaHHast MOIITHOCTh MOXKET HCITOIB30BATHCS IS APYTHX LeNeH.

B BapmanTe ocymiecTBiIeHMs, TTOKa3aHHOM Ha ¢ur. 1, 3Ta coOpaHHas MOITHOCTH HCIOIB3YETCS IS TTOIaH
MOIITHOCTH BHYTPUCKBRXHHHOMY AAaTYHKY 5 U JeTaeT BO3MOXKHBIM HM3BJICUCHUC M3 HETO MOKa3aHUI U mepenavy
9TUX [MOKa3aHUI HA TOBEPXHOCTH 1.

B HacTosieM BapwaHTE OCYIICCTBICHHUS JI OCYIIECTBIICHUS CBSI3M C MOAYJeM 4 cOOpa W BHYTPUCKBa-
JKUHHBIM JJATYUKOM HCTIOJIB3YETCsI BEpXHUI 010K 6 cBsi3u. B JaHHOM Ccitydae BepXHHU OJIOK 6 CBSI3U MPEIYCMOT-
peH Ha oBepxHOCTH [1-B TaHHOM ciTyyae Ha MMOBEPXHOCTH 3EMIIH.

JlomkHO OBITH MOHSATHO, YTO KOH(UTypaIMy, KaK T€, YTO MPEACTABICHBI 3/1€Ch, MOTYT HCIIOJIBb30BaThHCS
BMECTO TPAIUITMOHHOTO CTallMOHAPHOTO BHYTPHUCKBOXKMHHOTO naTduka (aHri. permanent downhole gauge -
PDQG) ¢ TemM npeuMyIiecTBOM, 9TO OHH IIOMOTaf0T H30€XaTh NCIIONIBb30BaHUE TIEHETPATOPa, MIPOXOIAIIETO Yepes
yCTbE CKBA)XKHMHBI, JeJas IMPH 3TOM BO3MOXKHBIM, BO MHOTHX CIIy4asiX, TOCTOSHHBI MOHHTOPWHI CKBa)KHHBL.
MOHUTOPHHT MOXET OBITH MOHUTOPHHIOM IDTACTOBOTO JAABIICHHSA, B CIydae TaKOil HEOOXOIMMOCTH, WIH aHAIO-
TUYHBIM 00pa3oM - MOHHTOPHHTOM JABJICHHUS B 3aKPHITOM 3aTPyOHOM IPOCTPAHCTBE, HATIPUMED, UL ACTCKTH-
POBaHUS YTEYKU WK MPOOJIEMEI, WITH TIOJIOMKH B CUCTEME. B 3TOM citydae CeHCOp U MOIyJb cOOpa MOTYT OBITh
PACTIOJIOKEHBI B 3aKPBITOM 3aTPyOHOM IPOCTPAHCTBE.

Bce u3 mepeuncneHHBIX BapHaHTOB BO3MOKHBI, K MIPUMEPY, B TOJBOJHON CKBAXKMHHOW YCTaHOBKE, TaM,
r/ie 0OBIYHO OYAET MMEThCS TOTOBBIM MCTOYHUK TOKA I cOOpa - T.e. TOK KaTOIHOW 3aIUTHI, OOBIYHO TCHEPU-
PYEMBIii )KEPTBCHHBIMU aHOAAMU, HAXOISIIUMICS B BOJIC, B KOTOPOH pacIioIoKeHa IMOIBOIHAS YCTAHOBKA, U TJIC
JIPYTHC BapUAHTHI MOJJAYX MOIIIHOCTH M CUTHAJA SBJISIFOTCS CII0KHO OCYIICCTBUMBIMH.

B ckBaxkuHE ¢ MMOJBOIHBIM YCThEM CKBXKHHBI OOBIYHO HEBO3MOXHO (TPAKTHYECKH FUIH C TOYKH 3PEHHSA
IKOHOMHYECKOH 3(PPEeKTUBHOCTH) 0OECIIECUNTh THAPABINICCKYIO HIIU JJIEKTPUUECKYIO CBS3b C HApY)KHBIM 3a-
TpyOHBIM TIpocTpancTBoM (B, C, u T.11.). B wacTHOCTH, KOT/Ia 3TH 3aTpyOHBIE TIPOCTPAHCTBA TEPMETUIHO 3aje-
JIAHBI B OCHOBAaHHUH, IMEET CMBICI OCYIIECTBICHHE MOHHUTOPHHTA H, ONIIMOHAIBHO, PETyIUPOBAHNE TABICHUS B
TaKWX 3aTPYOHBIX IMPOCTPAHCTBAX, K MPUMEPY, Ul CHIDKCHHUS PHCKA BBHICOKHX NaBICHUH, MPUBOASALINX K pa3-
PYLICHHIO KOHCTPYKIMHU 00CagHO#l TpyObl. B 94acTHOCTH, ABMKCHHE MOTOKA WM OYpEHHE CKBaXKHMHBI MOXKET
MOBBICHTH TEMIIEPATyPy TEPMETHIHO 3aJCTaHHOTO HAPYKHOTO 3aTPYOHOTO MPOCTPAHCTBA, U TIOATOMY MOBEICHTH
B HEM JlaBJicHUE. BO3MOXKHOCTh OCYIIIECTBICHUSI MOHUTOPUHTA B TAKOM CITy4ae, U OMIIUOHAILHO PETYIUPOBAHHUS
JIABJICHUS B TAKOM clydae (HampuMep, ¢ TIOMOIIBIO IPCHAKHOTO KIIallaHa MEXIY 3aTPYOHBIMU POCTPAHCTBAMH,
KaK Te, YTO OTHCAHBI BBIIIC) SBISICTCS MPEANOYTHTCIBFHBIM. B 4acTHOCTH, OCYIIICCTBIICHHE MOHUTOPHHTA JIaBJIC-
HUS B 3aKPBITOM 3aTPYOHOM MPOCTPAHCTBE MOXKET MO3BOJIUTH OCYIICCTBIIATH TOOBIYY MPH O0Jiee BEICOKHUX CKO-
POCTSIX, 4eM Te, KOTOPBIE MOXHO JOCTHYB, €CIIH UCIIOIB3YETCS JIUIIh MOACTHPOBAHUE OXKHIAEMOTO TTOBBIIICHHS
JABJICHUS, TAK KaK MCIIOJIB30BAHNE MOJACIMPYEMOTro AaBleHHUA OyaeT TpeOoBaTh NpUHATHE OONBIINX JOITyCKOB
0e30MMacHOCTH, W TOTCHIUANBHO MPUBOAUTH K COOTBETCTBYIOMIEMY CHIDKEHHIO CKOpOCTH N0Obdu. JlomkHO
OBITh TIOHSATHO, YTO TPEACTABICHHBIE 37IeCh PEIICHUS MOTYT NMOMOYb B OCYIICCTBICHWN TaKOTO MOHHTOPWHTA
W/WITM PETYITHPOBAHUS.

Jlpyro#t KOHKpETHBII BapuaHT OCYIIECTBICHUS MPEICTABICHHOTO 3/I€Ch PEUICHUS OyeT BKIIOUATh B ce0st
CEHCOPHBIA MOJTYJTh, PACTIONOKEHHBIN TaM JKe, TIe OOBIYHO PACIIOI0KEH OOBIYHBIHN, TPaIUIIMOHHBIN CTAIMOHAP-
HBI BHYTPUCKBAXXUHHBIA JATYUK, IIPH TOM OH MPEIYCMOTPEH IS TOM JKE€ IENTH, YTO U TPAJAUIIUOHHBIN CTAI[HO-
HApPHBI BHYTPUCKBAXXUHHBIA JaTYHK.

Takum 00pa3oM, CEHCOPHBIH MOIYJIb MOXKET OBITh pa3MEIICH B 3aTPYOHOM TPOCTPAHCTBE A U MpeTHA3HA-
YeH JJIS OCYIIECTBICHHUS MOHHUTOPHHTA IIACTOBOTO JABJICHUS MOCPEICTBOM HM3MCEPCHHUS JTABJICHUS B KOJOHHE
yepe3 MOPT Mepenadu JaBIICHUS, MPOXOIAIINA CKBO3b KOJIOHHY, JIeNias TeM CaMbIM BO3MOXKHBIM OIPEICIICHHUEC
TUTACTOBOTO JIABJICHUS HA OCHOBE TOJYYEHHOT'O MOCPEICTBOM H3MEPEHHS NABJICHUS C YYETOM CTaTHYECKOTO
JABJICHUS W BIMAHUS TOTOKa. Kak M B ciIy4ae ¢ TPaIWIIOHHO HCIIONB3YEMBIMH CTAIHOHAPHBIMH BHYTPHCKBA-
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)kuHHBIME JnaTankamMu (PDG), mnactoBoe MaBiieHHE Yalle ONMPEICNISIOT TAaKUM CIIOCOOOM, YeM H3MEPSIOT Ha-
OpSMYEO - pa3MEIICHUE CEHCOopa HEMOCPEACTBCHHO B IUTACTE, B IIETIOM, SBJISCTCS MPAKTUYECKH HEOCYIICCTBH-
MBIM (TIPH 3TOM JOJDKHO OBITH TIOHSATHO, YTO "OCYIIECTBICHHE MOHUTOPHHTA TUIACTOBOTO JABJICHUA" 3aMelIaeT
WCTIONIb30BaHUE TaKUX NU3MEPEHHIN).

Monyis cOopa MOKET OBITh TaKXKe MPETyCMOTPEH Ha YIaCTKE CEHCOPHOTO MOIYIIA.

Jlna n3BnedeHs TaHHBIX U3 BHYTPUCKBOKUHHOTO AAaTYHKA 5 B HANIPABICHUH MTOBEPXHOCTH MOTYT HCIIOJb-
30BaThCSI PA3INIHBIE CIIOCOOBI.

B HacTosmeM BapruaHTe OCYIIECTBICHUS MOAYNb 4 cOOpa BBITIOIHEH C BOZMOKHOCTBIO IIpHEMa CUTHAJIa OT
BHYTPHCKBOKUHHOTO JaTYMKA, YKA3bIBAIOIIETO 3HAUCHUE H3MEPSEMOr0 MmapaMeTpa, HarnpuMep, HaBICHUS W/ WIn
TEMIEpaTyphl, U TEePENavyd 3TUX JAHHBIX B HAMPABICHUH TOBEPXHOCTH MOIYJIALHCH HArpy3KH, KOTOPYIO MO-
Iynb 4 cOopa OCYLIECTBISIET MEXIy OTCTOSIIMMH coeauHeHusMH 41a u 41b. B oTBer yka3aHHOe M3MeHEHHE
HArpy3KH U3MEHHUT KOJIMYECTBO TOKA, 3a0MPaeMOro OT TOKOB KaTOJHOM 3aIlUTHI, IIOJaBaEMBIX K CHCTEME. JTO, B
CBOIO OYEpEe/b, JCTCKTUPYETCS Ha TMOBEPXHOCTH WM HA IPYTOM MOIXOASANICM y4acTKE 332 CUET M3MEHCHHS IO-
TEHIMAaJa METaUTHYCCKON KOHCTPYKIIUH HAa TMOBEPXHOCTH WM Ha JIPYTOM MOIXOMAAIIEM y9acTKe. DTO MOMKET
OBITH IETEKTHPOBAHO, HATIPIMEP ITOCPEICTBOM JICTEKTHPOBAHMS M3MEHEHHS MMOTEHINAa B YCThe | CKBa>KUHBI
WA TIOCPEACTBOM JETEKTHPOBAHMS HAPSIKCHUS, WM HAOJIOAaeMOro TOKa B MCTOYHHUKE NMUTAHUSA, HCIIOIB3ye-
MOTO B CUCTeMe 3A HAJI0O)KEHHOHN KaTOIHOU 3amMThl. B HacTosIeM BapuaHTe OCyIIeCTBIEHUS d3PHEKT OT MOY-
JSIIAN JETEKTUPYIOT BEPXHUM OJOKOM 6 CBSI3M, OCYIIECTBIISII MOHUTOPHHT MOTCHIIMANA YCThS CKBaKUHBI OTHO-
CUTETIFHO OMOPHOTO YPOBHS 3€MJIH, JUIS M3BJICUCHHS JAHHBIX H3MEPECHHUS JaBJICHUS W/MIIN TEMIIEPaTyphI.

[IpeamodTuTenpbHO, YTOOBI PACCTOSTHUE MEXIY OTCTOANIUMHU coenuHeHusMu 41a, 41b cocTaBisno 1o
Menbei mepe 100 M, wu Gonee BeposATHO Haxomwiochk B auamna3one 300-500 M. OnTuManbHOE paccTOSHHE
JUTSL OTCTOSIIUX coeAnHeHM 41a, 41b MOXeT OBITh ONpEeeIeHO MOJCITUPOBAHNEM KOHKPETHOW YCTaHOBKH. 1o
Mepe YBEIMYCHUS PACCTOSHUS MEXIY STUMH COCITUHCHHUSIMHU €CTh TCHICHIUS YBEIUYCHUS PA3HOCTH ITOTCHITHA-
JIOB MEXAY YKa3aHHBIMU COCIUHCHHUSAMH (XOTSI CKOPOCTh YBEIMYCHHS Pa3HOCTH MOTCHIHAIIOB CHUXKACTCS IO
Mepe YBEIHYCHHS TIYOMHBI HIKHETO coenuHeHus). C qpyroi CTOPOHBI, M0 MEPEe YBEIMUYCHHS PACCTOSIHUS 00-
mast JJIiHa, a MMO3TOMY M CONpOoTHBIIeHUE Kabeneit 41, ypenmmauBaeTcs. [103ToMy B OONBIIMHCTBE CUCTEM OyIeT
UMETb MECTO HEKOTOPOE ONTHMAaIBHOE PACCTOSHUE.

Ha ¢ur. 2A Gosree neTanbHO TTOKa3aH MOAYNb 4 cOopa amnmapara, mokazanHoro Ha ¢wur. 1. B atom BapuaH-
T€ OCYIIECTBIEHUS MOIYJb 4 cOopa mMeeT mapy TepMuHaioB 43a, 43b, ¢ KOTOPBIMUA COCTUHSIIOTCS COOTBETCT-
Bytomue kabemu 41. Mexay MeTaTUIeCKOW KOHCTPYKIMEeH n TepMuHaiamu 43a, 43b umMeeT MecTo rajlbBaHU-
4ecKoe coeMHeHne. Mexay dTUMHU TepMuHaaMu 43a, 43b s cOopa dIeKTpHIECKON SHEPTUU TaM, TAe MPH-
CYTCTBYET Pa3HOCTh MOTCHIMAIOB MEXIy TepMmuHanaMu 43a, 43b, moJcoeIUHICTCS HI3KOBOJIBTHBIA Tpeolpa-
3o0Batelns mocrostaaoro Toka (DC/DC-npeobpasoBatens). [IpeodpasoBarens 44 MOCTOSHHOTO TOKAa COSAMHEH CO
cpeacTBaMu 45 HAKOIUICHHS 3apsja, BKIOYAIOIIMMHU B ce0s MO0 MEHBIICH Mepe OJMH KOHACHCATOpP C HHU3KOU
YTEUKOM, OH TaK)KE COCIUHCH C M YIPABISCTCS HECHTPAILHBIM OJOKOM 46, YIPaBIsSEMBIM MHUKPOIIPOIICCCOPOM.
CpencTBa 45 HaKOIJICHUS 3apsAAa M IEHTPAJIBbHBIA 070K 46 TakKe COCTUHEHBI Yepe3 COOTBETCTBYIOUIHMIA TEPMHU-
Han 43¢ c kabenem 42, BeAyIIUM K BHYTPUCKBO)KMHHOMY NaT4HMKy 5. B kadecTBe anbrepHaTHBBI cpenctsa 45
HAKOIUJICHUS 3apsAAa MOTYT OBITh YITYIICHHI - TO €CTh M0 HEOOXOAMMOCTH MOXKET COOMPATHCS AOCTATOYHO MOIII-
HOCTH, JIeJIaIoNIeil BO3MOYKHOM MOCTOSTHHYIO paboTy.

Bo BpeMs paboTsI IeHTpaIbHBIH 010K 46 yrpaBiseT padoToi mpeodpa3oBaTeins 44 MOCTOSTHHOTO TOKA JIJIs
ONTUMU3AINN HaTrPy3KH, KOTOPYIO OH JaeT TOKyY, IToJydaeMoMy MoxayneM 4 cOopa OT TOKOB KaTOJHOH 3aIlUTHI,
C IENBI0 MAaKCUMU3AINN YHEPTHH, KOTOpas MOKET ObITh cOOpaHa W MCIOIh30BaHa, MJIM HAKOIUICHA B CPEIICTBAX
45 HakoruteHus 3apsga. CieqyeT OTMETUTh, YTO HECHTPAIBHBIN OJOK MOXET OBITh BBIIOJHEH C BO3MOYKHOCTBIO
BBIOOPOYHOTO MPSIMOTO HCIOIB30BAHUS W/UITH OTHPABKH COOPAHHOM YHEPTHHU, KOT/IA 3TO TPEOYEeTCs, U HAKOILIe-
HUS SHEPTHH U M3BJICYCHUS HAKOIUICHHOH SHEPTHH, KOT/Ia 3TO TpeOyeTcs.

Crnenyer OTMETUTH, YTO B aTbTCPHATUBHOM BapHAHTE IICHTPATBHEIN OJOK 46, yIpaBISIeMbIi MUKPOIPO-
[IECCOPOM, MOXKET OBITh 3aMCHCH AJbTCPHATHBHOMN AJIEKTPOHUKOW, BKITIOUAIOIICH B ce0s, K IPUMEpY, aHAIIOTO-
BBIii KOHTYp OOpaTHOW CBSI3W, WM T.H. MAIIMHY COCTOSIHUH (aHTJ. state machine), win naxe GUKCHPOBAHHYIO
Harpy3Kky cOopa, OCHOBaHHYIO Ha MOJICIIMPOBAaHHH, BHITIOJTHEHHOM Il KOHKPETHOHN YCTaHOBKH.

[Ipu nconb30BaHNH HAKOTICHHOW YHEPTUH MOIIHOCTE OT CPEACTB 45 HaKOIUICHHS 3apsiia IOodaeTcs yepes
kabenb 42 BHYTPUCKBAXUHHOMY JAaTYUKY 5, U depe3 Kadenb 42 MeHTPaTbHBIA OJ0K 46 TOMy4JaeT MoKa3aHus OT
BHYTPUCKBOKUHHOTO AaTt4duka 5. [leHTpanbHbiil 610k 46 Takke ynpasiseT paboToit mpeodpaszoBarens 44 mocto-
STHHOTO TOKa ISl MOIYJIAIIMA HATPY3KH, BBOAMMOW MEXIy TepMuHanmamu 43a u 43b il OTIIpaBKH CHTHAJIOB
00paTHO K MOBEPXHOCTH, HECYIIHNX ITOKA3aHM OT BHYTPUCKBAKWHHOTO TAaTIYMKa 5, KaK ONMMCAHO BBIIIIE.

CrnemyeTr OTMETHTh, YTO B OIIMCAHHOM BapHaHTE OCYIIECTBICHUS MpeoOpa3oBareib 44 MOCTOSHHOTO TOKa
U [CHTPAIBHBIN OJIOK 46 BMECTE BBITIOIHSIOT POJIb CPEICTB MEPEMEHHOIO UMIICIAHCa 32 CUET YIPABIICHUS ICH-
TpaJmbHBEIM OJIOKOM 46 paboToi mpeoOpasoBarens 44 MOCTOSIHHOTO TOKAa JUIS BBOJA MEPEMEHHOTO HMIICIAHCA
Mexay TepMuHaamu 43a u 43b.

CrnemyeT OTMETHTBH, YTO BMECTO PACIIOJNIOKCHHUS CEHCOpa B OTICIHPHOM BHYTPHUCKBAXHHHOM IaTYHKE 5,
TIOJTXO TSI CEHCOP MOXKET OBITh MPEYCMOTPEH Ha TOM K€ y4acTKe, YTO U MOAYJb 4 cOopa.

B gacTHOCTH, MOXET OBITh NIPEAYCMOTPEH BHYTPUCKBAXKUHHBIN OJIOK 4a, ToKa3aHHBIA Ha ¢ur. 2B, comep-
JKamuil kKak Moayib 4 cOopa, Tak U 0 MEHBIIEH Mepe OJHO BHYTPUCKBaXHHHOE YCTPOWCTBO, KOTOPOMY HEO0-
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XOJMIMO TOJIaTh MOITHOCTh. B TakoM cirydae BHYTPHCKBaXUHHEIA OJOK 4a CONCPKUT U ceHCOp 47 NaBlCHUS, U
0ok 48 cBs3M.

B takoM ciydae BTOpHUYHBIN Kabensb 42, BEAYIIUH OT BHYTPUCKBAXKWHHOTO OJ0Ka 4a, MOKET OTCYTCTBO-
BaTh. C NIpyroil CTOpPOHBI, B HEKOTOPHIX APYTHX CIy4asx BHYTPUCKBAKMHHBIN OJIOK 4a MOXET IO-TIPSKHEMY
WCIIOJIB30BAThCS U TI0IaYH MOIITHOCTH BHEITHEMY YCTPOMCTBY, aXke MIPH HATWYHH CBOETO COOCTBEHHOTO CEH-
copa 47 w/unu 6110Kka 48 CBA3M, U TIOATOMY BTOPUYHBIN Kabesb 42 MOXKET MPHUCYTCTBOBATb.

B ampTepHATHBHBIX BapHaHTaX BMECTO OCYIIECTBICHHUS CBS3W B HANPABIICHHH ITOBEPXHOCTH, WCIOIB3YS
CIoco0 MOJYJISIIUN HATPY3KH, PACKPBITHIN BBIIIE, BHYTPUCKBAKHMHHBIN OJIOK 42 MOXET WCIIOJIb30BaTh CBOW CO0-
CTBCHHBIN OJIOK 48 cBs3u s 00paTHOW CBSI3U B HAIIPABICHUH MOBEPXHOCTH. Takas CBsI3b MOXKET OBITH B BHJIC
CUTHAJIOB DJICKTPOMArHUTHOM CBSI3U, KOTOPHIE MOTYT IOAABAThCS OOPAaTHO K BHYTPUCKBOXKUHHON MeETaLIN4e-
ckoif KoHcTpyKimu 21 mocpenctBom kabenedd 41. B apyrux cimywasx 6ok 48 cBs3M, NMpeayCMOTPEHHBIH BO
BHYTPHCKBKUHHOM OJIOKE 4a, MOKET OBITh OJIOKOM aKyCTHYECKOH CBS3M JUISI IOJaYM aKyCTHICCKUX CHUTHAJIOB
METaJUTMIEeCKOI KOHCTpYKImH 21 it 00paTHOU Iepeayn B HAMIPABICHUN TIOBEPXHOCTH. B Takom ciryuae Bepx-
HUH OJIOK CBsI3U OYAET BBIMOJIHEH C BO3MOXHOCTBIO MONYyYCHHsT aKyCTUYECKUX CHTHaNoB. CieqyeT OHUMATS,
YTO MOJKET OBITh NPEeIyCMOTpPEHA NBYHANPABICHHAS CBA3b, Takas, KoTopas Tpedyercs W Korma Tpedyercs, mo
JFOOBIM WJIM BCEM YacTsAM KaHaJoB CBs3U. boiee Toro, mapamiessHO MOTYT HCIIONB30BATHCSA JIBAa CIIOCO0a OCy-
IIECTBJICHUS CBA3HM Ha JIFOOOH BETBM KaHAJOB CBS3U, IMO3TOMY 3JIEKTPOMArHUTHBIC CHUTHANBI M aKyCTHYECKHE
CUTHAJIBI MOTYT UCIIOJIb30BaThCS MapajlIeIbHO.

B npyrux ampTepHaTHBHBIX BapHaHTax MOIYyJb 4 cOOpa WM BHYTPHCKBRXHHHBIN OJIOK 4a MOTYT cojep-
JKaTh TI0 MEHbBIIEH Mepe OAWH Mpeodpa30BaTeNlb MOIIHOCTH JJIS YIIPABICHUS HANPSHKEHUEM, TIPH KOTOPOM OCY-
MIECTBIIICTCS COOP MOIIHOCTH JIS MTOJIA4X CPENCTBaM 45 HAKOIUICHUS 3apsiia W/WIK IPYTUM KOMIIOHCHTAM, Ta-
KM KaK [IEHTPAITBHBINA OJIOK 46. MOKeT OBITh MPEIOYTUTEIEHBIM HAKOIUICHUE YHEPTUHU TIPU APYTOM HATIPsIKE-
HUH, 9YeM TO, TIPU KOTOPOM OCYIICCTBISACTCS ¢ cOOp /WM MPH IPYTOM, YeM TO, IPU KOTOPOM OHA HCIIONB3YET-
Csl ICHTPAJIBHBIM OJIOKOM 46 WK IPYyrMMU KOMIIOHEHTaMH. HampuMmep, MOKET OBITh MPEAMOYTHTEIBHBIM HaKa-
TUTMBaHUE MOIIHOCTH NPH 00JIee BRICOKOM HAINPsDKEHUH, Y€M TO, TIPU KOTOPOM OCYILECTBISCTCS e cOop w/win
notpedseHne. DTO MOXKET OBITh ITOJIC3HBIM, HAIPUMED, €CITH UMEET MECTO OOJBIION 3200p HAKOTUIEHHOUW MOIII-
HOCTH, HaIIpUMep, BO BpeMs IIepEeIavH.

B03MOXXHBIM BapHaHTOM OCYILIECTBIICHHS NPE0Opa30oBaTeNsl MIOCTOSTHHOTO TOKA SBJSIETCS MCIIONB30BaHHE
KOMMEPYECKH TOCTYITHOM MHTETPATLHONW CXEMBI. AJTbTEPHATUBOM SABISETCS CO3/IaHUE MTOX0KEH CXEMBI, HCITOJIb-
3ys OTAEIbHBIC KOMIIOHEHTHI. JJ1s1 3 heKkTHBHON pabOTHI MPEANIOYTHTEIICH MPeoOpa30BaTeNb MOCTOSHHOTO TOKA
(DC/DC-npeobpa3zoBateib), KOTOPBIA MOXKET CIPABISIThCS ¢ HU3KUMHU BXOJHBIMHU HampspkeHusMH. OIHUM U3
CHOCOOOB JTOCTHIKCHHUS 3TOTO SIBISICTCS MCIIOJIb30BAaHKE IMOJICBOTO TPAH3UCTOPA, TAKOTO KaK MEPEKIIOYATEIh
JFET, manst co3naHusi pe30HAHCHOTO MOBBIIIAIOIIETO OCIUILIATOPA, UCTIONB3Ys MOBHIMIAIONINNA TpaHcHopMaTop U
KOHJICHCATOp CBsI3M. [ ymydmieHus onTUMU3aImu cOopa SHEPTHU OTHOIICHUEC BUTKOB Ha TpaHC(popmarope
MOJKET BBIOUPATHCS, MPEAMOYTUTESIHFHO TUHAMHYCCKH BBEIOUPATHCs, BO BpeMst paboTel. Ha BTOpHYHON 0OMOTKE
TpaHchopMaTOpa MOXKET OBITH MPEITYCMOTPEHO MHOXKECTBO OTBETBIICHHM, KOTOPBIC MOTYT BBIOOPOYHO HCIOJb-
30BaThCs T 00CCIICYCHUST COOTBETCTBYIOIIETO OTHONICHHS BUTKOB.

[Ipormeccop, k mpuMepy, HEHTPATHHOTO OJIOKA, MOXKET OBITH BBHITIOJIHEH C BO3MOKHOCTBIO YIIPABICHUS Tie-
pexmoyareneM A TAMHAMHYIECKOTO BBIOOPAa COOTBETCTBYIOIIMX OTBETBICHHH W YIPABJICHHUS TaKUM 0Opa3oM
Harpy3Koi, reHepupyeMoii ipeoOpa3oBaTesieM MOCTOSIHHOTO TOKA.

Ha ¢ur. 2C m3o0parkeHa NpUHITMITHAILHAS dJICKTpHUYECKas cXeMa KOHTYpa Uil BO3MOYKHOTO OCYIIECTBIIC-
HUS PE30HAHCHOTO MTOBHIMIAONIETO OCIIJUIATOPA, AHATOTHIHOMY TOMY, YTO ONHCAaH BhImIe. JlocTymHas BXoaHAs
Pa3HOCThH MOTEHITUAIOB MOXET COCAMHATHCS C BXOMHBIMU TepMHUHAIaAMH (000O3HaUYeHa Kak Vin), a BBIXOITHOMN
curHai Vout Moka3aH Ha BBIXOAHBIX TepMuHanax. KonTyp coaepxur noneBoil Tpansuctop 201, nosslmaromuit
TpaHchopmaTop 202, BEICTYMAIOMIME BMECTE B POJH OCIHIUIATOPA, M BBIIPSIMIISIONIYIO BBEIXOTHYIO KOHCTPYK-
uuto 203, coaepkallyio mapy napajielbHbIX AHOA0B 204, BKIIOUEHHBIX C MPOTHBOIOJIOXHON MOJSIPHOCTHIO
(T.H. CKpeIeHHbIe U0 B, OT aHTJL. crossed diodes), u cooTBeTcTBYIOIME KOHAEHCATOPEI 205 cBsizu. [lepBuunas
oomotka 202a tpaHchopmaropa 202 mocieIoBaTENbHO COCTUHEHA C TOJIEBBIM TpaH3ucTopoMm 201, M Ha HUX
MmoJlaeTcsl BXOAHOW curHai Vin. 3aTBop mojeBoro Tpam3uctopa 201 coemuHeH ¢ BTOpUYHON oOMoTkon 202b
TpancopmaTtopa 202. BrixogHol curHan Vout moka3aH Ha KoHIeHcaTopax 205 CBS3HM, KK M3 KOTOPHIX
COeIMHEH CO BTOPUIHON 00MOTKOM 202b uepe3 cooTBeTCTBYIONTHE TUOABI 204.

Bropuunas oo6mMotka 202b tpancdopmaTtopa 202 comepKUT MHOXKECTBO OTBETBIIeHUH 202¢, KOTOPBIE MO-
TyT OBITH BBEIOpAHBI C TTOMOIIBIO Tiepekodatens 206, 9To nernaeT BO3MOXHBIM PETYJIUPOBKY OTHOIICHUH BUT-
koB. [lepexmodarens 206 MOXKET YIMPABISATHCS MUKPOIIPOIIECCOPOM, B TAHHOM CJIydae IIEHTPAIBHBIM OJIOKOM
4b.

Taxkoii TuI npeoOpa3zoBaTeisi MOCTOSTHHOTO TOKa MOXKET paboTaTh Jaxke MPU HU3KOH pa3sHOCTH MOTCHIIUA-
JIOB Ha TepMHUHANIAX (BXOJHOE HampsbkeHue), T.e. 0,5 B wnum Hmke. Ha mpakTHke BXOJHOE HAMPSIKCHHE MOXKET
obrTh HInKe 0,25 B, a Bo3amoxxHO naxke Huke 0,05 B. Tak kak 3TH 3HaAUYCHUs] HAMHOTO MCHBIIE HAIPSDKCHUM, CO-
OTBETCTBYIOIIMX TOJIYIPOBOJHUKOBOH 3ampelieHHoi 30He (K mpumepy, 0,7 B), MHOTHE mpeobpa3oBarenu mo-
CTOSIHHOTO TOKa He OynyT paboTaTh Ha COOp SHEPTHH MPH TAKUX HU3KUX BXOJHBIX HampspKeHUsX. OIHAKO Impe-
00pa3oBaTeny MOCTOSTHHOTO TOKA, ITOJIATaloIINecs Ha BBIICONMCAHHBIX MPUHINIIAX, MOTYT paboTaTh Jaxe Ipu
TaKMX HU3KHX HANpsOKeHWsX. Takoi mpeoOpaszoBareih moctosHHOTo Toka (DC/DC-mpeobpa3oBaTenib) MOXET
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IpeyCMaTpUBATh BKIIIOUCHHUE B HETO CPEJICTB 3aIlycKa, MPeIHA3HAYCHHBIX JIIs 00CCIIEYCHUsT BOZMOKHOCTH pa-
0OTHI KaK B CIIy4ae, €CIId BXOJHOE HampspkeHue paBHo 0,5 B wim Huke, Tak U B cirydae 0oJiee BBICOKUX HATIPsI-
JKEHUM.

AJBTEepHATHBHBIN MOIXOM MpeIycMaTPUBAET KOHTYP C OTHENBHBIM HCTOYHWKOM IHUTaHUS, KOTOPHIA BEI-
CTyIIaeT B POJH YaCTH CPeACTB 3amycka. K mpumepy, MokeT OBITH IIpeIycMOTpPEeHa IIepBUYHAs OaTapes A 3a-
IMycKa CHCTEMBI TIOCIIe YCTaHOBKU. boiee ToTo, I MOBTOPHOTO 3aIyCKa CHCTEMBI MOXKET OBITh MCIOJIh30BaHA
HAKOIIJICHHAS SHEPTHsI B HAKOIIUTEIIE SHEPTHH, €CITH cOOp SHEPTHH BPEMEHHO IpeKpaIacTcs.

Ha ¢wur. 2D m300pakeHa IpUHIIMIHATIBHAS IEKTPHYECKas cXeMa KOHTypa Il BO3MOYKHOTO OCYIIIECTBIIE-
HUS IpeoOpa3oBaTesst IOCTOSTHHOTO TOKA, paboTaloIero 1o TakoMy npuHnumy. [IpeoOpazoBarens OCTOSHHOTO
toka (DC/DC-npeobpasoBareins), n3obpaxennsii Ha ¢ur. 2D, conepsxur H-moct 207 tpansucropoB 207a, x
KOTOPOMY TMOJICOCIMHEHO BXOJHOE HampspKeHHe. 3aTBOpHI TpaH3ucTOopoB 207a coemuHeHbl ¢ Oiokom 208
YIpaBJICHUS, BEITIOJHEHHBIM C BO3MOYKHOCTBIO YIIPABIICHHS MEPEKIIIOYCHUEM TPaH3UCTOPOB 207a sl TeHepUpO-
BaHUs BBIXOJHOTO CHUTHAa IIEPEMEHHOTO TOKa. BBIXOHOW cHrHaN mepeMeHHoro Toka H-mocta 207 momcoeau-
HEH K nepBHYHOM oOMoTKe 202a moBsimatomero tpancdopmaropa 202. Bropuunas oomotka 202b tpaHcdop-
Matopa 202 moncoenuHeHa K Beimpsmutenio 209. Oxun Beixon Beimpsimutess 209 coeauneH depe3 auona 204 ¢
BX0oJIoM OJytoka 210 muTaHusl, a APYrou BRIXOX 3a3eMieH. Tarke coeMHEeHa ¢ yKa3aHHBIM BX0JI0M Oyioka 210
nuTaHus yepe3 apyrou quon 204 6arapes 211.

Bbirok 210 muTaHus BBITOJIHEH ¢ BO3MOXKHOCTBIO IMOAaYH MOIIHOCTH Oyioky 208 ynpasnenus. s 3amycka
paboTel 610k 210 mUTaHUS MOXKET MCIOJIB30BaTh MOITHOCTH OT OaTapen 211. Korma mpeoOpa3zoBareneM mocTo-
STHHOTO TOKa OCYIIECTBIIsIETCS cOOp 3HEeprur, 610k 210 muTaHUS MOXKET UCTIOIB30BATh MOIIHOCTD, ITOJYICHHYIO
ot Beimpsamutens 209-T.e. COOpaHHYIO MOIIHOCTb.

B T0 BpeMst Kak B HAaCTOSIIIEM ITPUMEPE MOIIHOCTh HCIIOJIb3YETCs HEIOCPEICTBEHHO Npu cOope, B anbTep-
HATHBHBIX BapHaHTaX COOpaHHAs SHEPTHs MOXET TAK)KE HAKAIUIMBATHCS B CPEICTBAX HAKOIUICHUS U UCTIONB30-
BaThCsI M3 YKAa3aHHBIX CPEICTB HaKOIUIcHH. Kak OmucaHo B APYroil YacTH 3asBKH B TAKOM CITydac CpPE/ICTBA Ha-
KOTUICHHSI MOT'YT, K TIPUMEPY, BKIIFOYATh B ceOsl OIMH KOHJICHCATOP C HU3KOM YTEUKOH W/MIIK 10 MEHBIIEH Mepe
OIIMH TIepe3apspkaeMbIl 3JieMeHT. HakormuieHne »Hepruu, KOraa OHO OCYIIECTBIISIETCS, MO3BOJSIET MEXaHU3MY
MOBTOPHO 3aITyCKaTh CUCTEMY B cilydae MpeKpamieHusi cOopa B HEKOTOPBIA MOMEHT BPEMEHH TOCTE Pa3psaKd
Oarapeu 211.

Barapes 211 mMoxeT ObITh IEPBUIHOHN (OJHOPA30BOM) OaTapeeH, Wi MOXKET OBITH Tepe3apshKkacMoi Oara-
pee, IpHu yCIIOBHH, UYTO OHA SBIIACTCS 3apsDKEHHON Mpu ycTaHoBKe. Korja GaTtapest sBisieTcs iepe3apsoKkaeMon
Oatapeeii, B HEKOTOPBHIX BapHaHTaX OCYMIECTBICHHUS OJOK 210 MUTaHHUS MOXKET OBITH BBIMOJHEH C BO3MOXHO-
CTBHIO HAKOIUICHWS B HEM DHEPTHUH, KOTJa OHA JOCTYITHA, WIH B aJbTCPHATUBHOM BapHaHTEC MOXET OBITh y100-
HBIM HAJIMYUE OTICIBHBIX CPEICTB HAKOIUICHHS SHEPTHU (KOTOPBIC MOTYT MPEAyCMAaTPUBATh Tepe3apsKacMyro
Oarapero).

Crnemyetr OTMETHTh, YTO B APYTrOM ANGTCPHATHBHOM BapHaHTE MPEoOpa3oBaTeh MOCTOSHHOTO TOKA, U30-
Opaxennsiit Ha ¢ur. 2D, MoxeT ObITh TipeHa3HAYCH s 00CCIICUYCHHST BO3MOKHOCTH YIIPABJICHUS HATPY3KOH,
TCHEePHPYEMOii peodpa3oBaTeeM MOCTOSIHHOTO ToKa. Tak, HalmpuMep, MOXKET OBITh HCITOJb30BaHa KOH(pUTypa-
IIUsl aHAJIOTUYHAs TOH, 4To MokazaHa Ha ¢wur. 2C, B koTopo#t BroprdHas oo6MoTka 202b ©MeeT MHOXKECTBO OT-
BETBJICHUM, W ISl 0OECTIeUYeHHsT BO3MOXXHOCTH BBIOOpA OTBETBJICHHM NMPEAYCMOTPEH MEpeKItouaTeNb. Takon
TIEPEKITIOYATENh MOYKET PACIIONaraThCsl MEXIy 0OMOTKaMHU U BXOJIOM B BeITIpsiMuTens 209. B npyrom ansrepHa-
TUBHOM BapHaHTE IS JOCTHKECHHUS TOTO K€ pe3ylbTaTa BMECTO MHOXKECTBA OTBETBJICHHUH MOTYT OBITH IpeIy-
CMOTpPEHBI OTJENbHBIC BTOPUYHBIE 0OMOTKH. [lepexirouaTens MOXET yIpaBIsAThCS OJIOKOM YIIpaBICHUS, TIPEa-
CTaBJICHHEIM B KOH(uryparmu Ha dur. 2C.

Crnemyetr OTMETHUTD, YTO B IPYTHX BapHAHTAX OCYIICCTBICHUSI MOAYINb 4 cOOpa M BHYTPUCKBAXKUHHBIN JaT-
YUK 5 (WIM BHYTPUCKBAXXHHHBIA OJIOK 4a) MOXKET OBITH PACHOJOXKCH B JPYroM 3aTpyOHOM TNPOCTPAHCTBE B
CKBa)XMHHOW YCTaHOBKE, HE 3aTpyOHOM mpocTpaHcTBe A. boiee TOro, HaT4MK MOXKET OBITh BBIMOJIHEH C BO3-
MOXHOCTBIO M3MEPEHHS MTapamMeTpa B 3aTPyOHOM ITPOCTPAHCTBE, OTIMYAIOMIEMCS OT TOTO, B KOTOPOM OH PacHo-
JIOKEH.

K mpumepy, Takne KOMIIOHEHTHI MOTYT pacmoyiaratbesi B 3aTpyOHOM mpocTtpanctBe B wm C, mpu 3ToM
JATYUK, PACIIONOKECHHBIH, K IPUMEPY, B 3aTPYyOHOM MPOCTpaHCTBE B MOXeT OBITH BBIIOIHEH C BOZMOXKHOCTBIO
M3MEpEHUs OJTHOTO MIJIM HECKOJLKHX MapaMeTpoB B 3aTpyOHOM mpocTpancTse A, B, C uinu 060l nx komOnHa-
mun. CiexyeT OTMETHTh, 9TO 3TO YYACTKH, Ha KOTOPHIX, B II€JI0M, HEBO3MOJKHO, MM TI0 MEHBIIIEH Mepe HeXema-
TEJNBHO PACIIONIOKEHHUE TPSMBIX KaOelTbHBIX COSAWHEHHWH C IMOBEPXHOCTHIO. I103TOMY mpencTaBiIeHHBIC 37€Ch
pemIeHns yBETUINBAIOT BOZMOYKHOCTH OCYIIECTBICHNUS MOHHUTOPHHTA, HAIIPHIMEp, DaBICHUS B 3aTPyOHOM Mpo-
ctpanctBe B min C Ha MPOTSHKEHUU BCETO MEPHOJA MCIONB30BAaHMS CKBAXXHHHOW yCTAHOBKH, YTO OBLIO OBI
CJIO’KHBIM H/VTH HEBO3MOXKHBIM IIPH UCIIOJIE30BAaHUH TPAJAUIIUOHHBIX CIIOCOOOB Mojaun MomHocTH. [Ipencras-
JICHHBIC 3/IeCh PCIICHHS HE HYXKIAIOTCS B UCIIOJIE30BAaHUH IICHETPATOPOB, MPOXOIAIINX YePe3 YCThE CKBAXKHHEI,
YTO CHIDKACT PUCK M CTOMMOCTh. OHM TaKXkKe MPeIaraloT OTHOCUTEIBHO MPOCThIC, aKKYPATHBIC U JICTKHE pelle-
HUS 110 YCTAHOBKE.

Ha ¢ur. 3 nokazaHa cKkBakMHHAs YCTaHOBKA, aHAJIIOTHYHAS TOHM, YTO TpejAcTaBieHa Ha ¢ur. 1, HO BKIIO-
qaronias B ce0s BHYTPUCKBAXKUHHBIA CBS3HOW MMOBTOPUTENH 7 BMECTO BHYTPHUCKBOKHHHOTO naTdmka. [ToBTOpH-
TeNb 7 paclojokKeH B 3aTpyOHOM IpocTpaHcTBe B BMecTe ¢ Momynem 4 c6opa TOTo e THIIA, KaK OMCAH BBIIIE
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B oTHoIeHHH ¢ur. 1, 2A-2D. 3neck, onsITh ke, MOIyib 4 cOopa coOupaeT MOIIHOCTD OT TOKOB KaTOIHOM 3aIlin-
TBl B METAJUTMYECKOH KOHCTPYKIMH 2 W 00ECIeYnBaeT 3TOW MOIIHOCTHIO BHYTPHCKBaXHHHBIH CBSI3HOI MOBTO-
putens 7.

KoncTpykums u QpyHKIIMOHUpOBaHWE CKBAXMHHOW yCTAHOBKH, CHCTEMBI KAaTOIHOHM 3aIIUTHI M CHCTEMBI
MOJaYM MOIIHOCTH B KOH(UTYpAIiy, OKa3aHHOW Ha (ur. 3, IO CYTH Ta K€, YTO M B CHCTEME, OIHICAHHOH CO
ccputkoit Ha dur. 1, 2A-2D. EquHcTBEHHOE OTIIMYHME 3aKIIFOYAETCS B TOM, YTO BHYTPHCKBAKHHHBINH KOMITOHEHT,
KOTOPOMY ITOJIaeTCS MOIIHOCTH OT CHCTEMBI 11019 MOIIHOCTH, 3TO CBSI3HOH NOBTOPUTENH 7, a HE BHYTPHUCKBA-
JKUHHBIN JaT4YHK 5.

B cBs13u ¢ 9TMM TOIPOOHOE ONMCAaHWE CKBaKMHHON YCTAHOBKH M CHCTEMBI 101241 MOIIHOCTH 3/1ECh yITyC-
KaeTcst B LEJSIX COOJIOICHHST KPAaTKOCTH M3JI0XKEHUs. 711 KOMIIOHEHTOB, Ha KOTOPBIE AaeTcs CChUIKA B OTHOILIIE-
HHUH 3TOTO BapHaHTa OCYLIECCTBIICHMS, SIBJISIOMIMXCS TEMH K€ KOMIOHEHTaMH, 4yTo ¥ Ha ¢ur. 1 u 2A-2D, wuc-
MOJIb30BAHBI TE K€ CCHUIOYHBIE MO3UIHH.

BHYTpHCKBa)KUHHBIN CBSI3HOHM IOBTOPHUTENH 7 BBINOJHEH C BO3MOXKHOCTBIO YJAaBIMBAHUS CHTHAJIOB OT
BHYTPUCKBKMHHON METAIIIMYECKOM KOHCTPYKIMU 2 B 00JIaCTH MOBTOPHTENS 7 U Iepeaadn peJIeBaHTHBIX JaH-
HBIX HapyXy, B HalpaBJICHUU MOBEPXHOCTH. B 3TOM BapmaHTe OCYIIECTBIICHHUS CHTHAJBI TOAAIOTCS K BHYTPH-
CKBOKWHHOW METAJNTUIECKOW KOHCTPYKIIUHU 2 B BHJIE dJCKTPOMArHUTHBIX CHUTHAJIOB WHCTpyMeHTOM 71 mepena-
YH, PaCIIOJIOKEHHBIM HIDKE B CKBa)KMHE, HANPHUMEP, B SKCIUTyaTanHOHHOW KoioHHE 21. COOTBETCTBEHHO, IIO-
BTOPHUTENH 7 BBITIOTHEH C BO3MOKHOCTBIO YIIaBITUBAHMS HJIEKTPOMArHUTHBIX CUTHAJIOB.

B anmpTepHAaTHBHBIX BapuaHTaX sl OTHPABKHA CUTHAJIOB, YIaBINBAaEMbIX MOBTOPUTEIIEM, MOXKET OBITh Tpe-
JTYCMOTpPEH APYrod THUI MHCTPYMEHTA Tepenadu. Takod HHCTPYMEHT, MOXKET, HAlpUMep, OBITh pa3MelleH CHa-
PYXH yKa3aHHOM KOJIOHHBEI.

B anbTepHaTHBHBIX BapHaHTaxX CBS3HOW NOBTOPUTENb 7 MOXKET OBITH BHIIIOJHEH C BO3MOXHOCTBIO YIIaBIIH-
BaHMs aKyCTHYECKUX CHT'HAJIOB OT BHYTPUCKBKUHHOW METANINYECKONH KOHCTPYKIHMH 2, KOTOPBIE OBUIN IT0IaHbI
HIDKE BHYTPU CKB2XKHHBI.

AHaNorn4HeIM 00pa3oM BHYTPUCKBAXMHHBIH CBSI3HOM ITOBTOPUTENH 7 MOKET OBITh BBIIIOJHEH C BO3MOX-
HOCTBIO TIOJIaYM aKyCTHYECKHUX CHTHAJIOB BHYTPHCKBOXHHHON KOHCTPYKIWHU 2 UIA TIEpeladyd B HAIPaBICHUU
MOBEPXHOCTH WJIM BBHITIOJIHEH C BO3MOXXHOCTBIO TIOJAYM JIEKTPOMArHUTHBIX CHTHAIOB BHYTPHUCKBAXHHHOU Me-
TAJUTYECKOW KOHCTPYKIIMH 2 U Mepefaddl Ha MOBEPXHOCTh, WM HCIIONB30BAaHM CHoco0a IMoJadn CHTHAjIa
MOCPENICTBOM MOIYIALUN UMIIETaHCA, PACKPBITHIN BBIIIIE.

K npumepy, cBsSI3HOI MOBTOPUTENH 7 MOXKET yJIaBIMBAaTh CUTHAIBI HA CBOEM YJacTKe W IepenaBaTh MX IO
kabemro 42 moaymio 4 cOopa, mogaBasi eMy CHTHIBI M OCYIIECTBIISII MOAYJISAIMIO HArPy3KH, KOTOPYIO OH TIPH-
KJIaJpIBaeT Ha UCTOYHMK ITUTaHMs B Moyne 4 cOopa. AHAJIOTMYHBIM 00pa3oM Moayib 4 cOopa MOKET OBbITH BBI-
TIOJIHEH ¢ BO3MOXHOCTBIO T10/1a4/ CUTHAJIOB METAJNTMYECKON KOHCTPYKIMHU 2 JUI MepeAady B HAIPaBJICHUU HO-
BEPXHOCTH WJIH BBHIIOIHEH C BO3MOXKHOCTHIO MOAYJIALUU HArpy3KH, KOTOPYIO OH TEHEPUPYET MEXKIY OTCTOSIIM-
MU coenHeHusIMHU 41a, 41b 1u1s [eTeKTHPOBaHMS Ha TIOBEPXHOCTH BEPXHUM OJIOKOM 6 CBSI3H.

CrenyeT OTMETHTB, YTO B CIIy4ae HAJIM4YMsl BHYTPHCKBaXXMHHOTO CBSI3HOTO TOBTOPHUTEINS 7 BIEKTpOMar-
HHUTHBIE CUTHAIIBI MOTYT, HAIIpUMED, YJIaBIUBATHCS H/WIIN MOJAaBAThCS TOBTOPHUTENIEM 7 C TIOMOILBIO OTCTOSIIIMX
KOHTaKTOB, 00Pa30BaHHBIX C METAJUTMIECKON KOHCTPYKLIHMEH, FITH C TIOMOIIBIO HHIYKTHBHOTO COCTUHEHUS, CO-
JIep KaIero TOpOu/I, WK MOoAa4Yei CUrHaja Yepe3 H30IHPYIOMNN 3IeMEeHT, €CIM OH UMeeTcs, U T.J4. AHAJIOTHY-
HBIM 00pa30M MOTYT MCIOJNB30BaTHCS TPAAUIIMOHHBIE CHOCOOBI YIABIMBAHUS M MOJAYM aKyCTUYECKUX CHT'HA-
JIOB.

B ampTepHATHBHBIX BapHaHTaX MOXKET OBITH IIPEIYCMOTPEHO OCYIIECTBICHHE CBS3U C IIOBEPXHOCTH
BHYTPb CKB2)XHHBI K BHYTPHCKB)XMHHBIM Y4acTKaM, U B OOIIEM citydae, IByCTOPOHHsS cBsA3b. OIATh ke, 1Ba
croco0a OCYIIECTBIICHUS CBS3M MOTYT UCIIOJIBb30BaThCs ITapajlIeNIbHO 110 MEHBIIEH Mepe Ha OJTHOI BETBH KaHaJla
JUTSL 00eCTIeYCHUS N30BITOYHOCTH.

CrenyeT OTMETHTB, YTO BHYTPUCKBaKHHHBIN CBSI3HOHM ITOBTOPUTEND 7 MOXKET OBITh PACIIOJIOKEH TakK, 4TO-
OBl HE HaXOAWTHCS Ha ITyTH JBIXKCHHS NPOIYKTA, HE NMPEISATCTBYS TEM CaMbIM OCYIIECTBICHUIO CKBa)KHHHBIX
onepauui.

Hmke npuBeeHs! 1Ba KOHKPETHBIX MIPHIMEpa B OTHOMICHUH GuT. 3.

1. TloBTOpHTENE 7 COHEPXKUT DICKTPOMATHUTHBIH MOBTOPUTENH, KOTOPOMY IOCTOSHHO IMOJAETCS MOII-
HOCTb, M KOTOPBIH pacroiioskeH Ha TiyouHe 3-500 M, ykazaHHBIA TTOBTOPHUTENH JTUO0 MPUHUMAET U JCKOIUPYET
coobmieHns1, 100 MPOCTO MOCTOSIHHO MEePEeHAINpPaBIsieT WX, MCIOIB3Ys MOIYJISAINIO UMIICIaHCa HaTPY3KU C BBI-
COKOH YaCTOTOH, NCXOHBIC JAHHBIEC/CUTHAI ISl IEKOAUPOBKH Ha TIOBEPXHOCTH.

2. IoBTOopuTENs 7 CONEPKHUT aKyCTUIECKHHA MOBTOPUTENH, KOTOPOMY ITOCTOSIHHO ITTOAETCSI MOIIHOCTD, H
KOTOPBIH pactoyioxkeH Ha riayonHe 3-500 M, yKa3aHHBIH HOBTOPUTEb IIPUHUMAET U IEKOJUPYET COOOLICHUS, U
3aTeM NepeHanpaBilsieT JaHHbIC Ha IOBEPXHOCTbD, UCIIONB3Ys MOAYJISIINIO HMIIEJaHCa HAaTrPy3KH.

CrenyeT OTMETUTD, YTO B 00OMX CIIydasX HOBTOPUTEIb 7 MOXET pacrojiaraTthCsi BO BHYTPHCKBKUHHOM
0JI0Ke BMECTE C MOJYJIeM cOopa WM OTHAENBHO OT Hero. OmsTh ke, MOBTOPHUTENL MOYKET OBITh TBYCTOPOHHUM
MOBTOPUTEIIEM.

B mro0o#i m3 cucreM, IpeACTaBICHHON B HACTOSIIEM OITMCAHHH, YCTPOWCTBAa MOTYT OBITH BBINOJIHEHBI C
BO3MOKHOCTBIO PETYIHUPOBAHUS YHEPTETHUECKOTO OIO/KETa, T.€. B IEJIOM, MECHBIIIETO HCIIOIB30BAaHMS YHEPTUU
3a CUET MEePEeMEHHOM pabOTHI KOMIIOHEHTOB, TaKMX KaK 3JCKTPOMArHWTHHIC WM aKyCTHYECKHE MPUEMHHKH
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W/WIY TIePEIaTUUKH.

Ha ¢ur. 4 cxemaTnyecku mpecTaBiIcHa CKBaXKWHHAS YCTAaHOBKA, BKJIFOUAIOIIAsl B ce0sl KJIalaH C JUCTaH-
IIUOHHBIM YIIPaBJICHUEM M CUCTEMY I0JIa9X MOIIHOCTH, B IIEJIOM aHAJIOTHIHYIO TOH, YTO OMICaHa BHIIIIE.

OO0mast KOHCTPYKIMA U (PYHKIIMOHHMPOBAHNE CKBOKWHHON YCTAaHOBKHM M CHCTEMBI HOIAaYd MOIIHOCTH,
OIIATH XK€, TI0 CyTH aHAJIOTHYHBIM TEM, YTO OITMCAHBI BBIIIE B OTHOLICHUH KOH(HUTYpAIHii, MpeacTaBIeHHbX Ha
¢dur. 1, 2A-2D. TlosToMy 37€Ch yIycKaeTcs NeTabHOE OMHCAHHME JTHX OOIIMX JIEMEHTOB IS COOIOJICHUS
KPaTKOCTH M3JI0KEHUS, TIPX STOM U 0003HAUYEHHUS ITHX XapaKTEePUCTHK HCIIONIB3YIOTCS T€ K€ CCBUIOYHBIE I0-
3HINH - O0IIKE U 3THX IBYX BapUAHTOB OCYIIECTBICHNUS.

B nanHOM BapmaHTE OCYIICCTBICHHS CKBaKHHHAS YCTAHOBKA COJACPXKUT IEPBBIA MOJI3EMHBINA MpeoXxpa-
HUTEJIBHBIN KiamaH (aHri. sub-surface safety valve, SSSV) ¢ ruapaBmueckuM IpUBOAOM, PACIIOJIOKECHHBIN B
IKCIUTYaTallMOHHOW KOJIOHHE 21, aHAJIOTHYHO TPAJAUIIUOHHBIM PEIICHUSM.

OmHako B JAaHHOM CIyYae B IKCIUTyaTAIlMOHHOM KOJIOHHE 21, HHKe B CKBa)KMHE, TAKXKE PACIIOJIOKCH HO-
MOJIHUTENIbHBIN MOJ3EMHBIN MpeoXpaHUTENbHBIN KianaH 8. B npeacTaBieHHOM cily4yae YKa3aHHBIA [MOA3eMHbBIN
TpeJOXPaHUTEIBHBINA KIIaNlaH § MpeaycMaTPUBAeTCs KaK JOMOTHUTEIBHOE, MPEIOXPaHUTEIHHOS I aBapUitHOE
cpenctBo. OHAKO B albTEPHATUBHBIX BapHaHTaX IMOJ3EMHBIA MPEAOXpaHUTENbHBIN Kinaman SSSV ¢ rumpasim-
YECKUM MIPUBOIOM MOXKET YIIyCKaThCSI.

BTopoii mom3eMHbIN penoXpaHUTEIbHBINA KIanaH § MoiydaeT MOITHOCTh W (YHKITMOHHPYET 33 CUET HC-
MOJIF30BAHUS CUCTEMBI ITOJJa9X MOITHOCTH. B wacTHOCTH, MOy h 4 cOOpa COETUHIETCS CO BTOPHIM ITOI3EMHBIM
MIPEeIOXpaHUTEIHLHBIM KJIATIaHOM & depe3 kKabenb 42, mpHu 3TOM MOAYJb cOopa 00eCTieunBaeTCsi BOZMOKHOCTHIO
M0JJa9M MOIIIHOCTHU ¥ YIPABJICHUS CUTHAJIAMH, HATIPABJIICHHBIMHU KO BTOPOMY MOJ3EMHOMY MPEIOXPAaHUTEIHHOMY
knamany 8§ uepes kabenp 42. Tak, OT TOKOB KaTOIHOM 3alIUTH COOMPAIOT SHEPTHIO, M OHA HCIOIB3YeTCs KaK s
YIpaBJICHUS BTOPHIM MTOJI3EMHBIM NPEAOXPAHUTEILHBIM KJIAMaHOM 8, TaK U JJIs er0 ()yHKIIMOHUPOBAHUSI.

Takoii MOA3eMHBIN MPETOXPAHUTEIBHBIN KIallaH 8 MOXKET pacroiiaraThCs TIy0Ke B CKBaKUHE 110 CpaBHE-
HUIO C TPAIUIIMOHHO HUCIOIh3yEeMbIM ITOA3EMHBIM IPEIOXPAHUTENHHBIM KiIanaH SSSV ¢ ruipaBIudecKuM Mpu-
BOJIOM. DTO CBSI3aHO C TEM, YTO Ha HETO HE HAKIAJIBIBAIOTCS T€ JKE OTPAHHYCHHUS, YTO HAKIIAIBIBAKOTCS HA CHC-
TEMBI C THAPABIUYECKAM MPUBOJOM - HET HEOOXOAUMOCTH B IT01a4e K HEMY THAPABIMIECKON KUIKOCTH.

CrnenyeTr OTMETHUTD, YTO B JJAHHOM CIIydae CHTHAJBI YIPaBICHUS JJIS BTOPOTO MOA3EMHOTO IPEIOXPaHU-
TEJBHOTO KJIalaHa 8 MOTYT IepelaBaThCs BEPXHUM OJIOKOM 6 CBS3M UYepe3 METaUTMYECKYI0 KOHCTPYKIIHIO
CKBaXWHBI |, 2 JUIA JIEeTEeKTHPOBaHUSA MoAayJieM 4 cOopa u maidpHEHIIEH mepenadu MOJ3eMHOMY MpPEIOXpaHH-
TeNbHOMY KJIamaHy 8. B HEKOTOpPHIX BapHaHTaX OCYIIECTBIICHHS KJIamaH 8 MOXeT ObITh BEIHY)XICH padoTaTh B
pEeXHUMe COXPAaHHOCTH, TaK YTO KJIamaH OYyIeT 3aKphIBATHCSA B OTCYTCTBHE MOIIHOCTH W/WJIM CHTHAJIOB yIIpaBiie-
Hus. Cleqyer OTMETUTh, YTO B abTEPHATHBHOM BapHAHTE KIANaH 8 U MOAYIs cOOpa MOTYT OBITH YacThiO 00-
IIET0 BHYTPHUCKBAXXUHHOTO MHCTpyMeHTa 4a. boiee TOro, B HEKOTOPBIX BapUAHTAX OCYIIECTBICHUS MOIIHOCTh
JUTSL 3aKPBITHS KIIAITaHa MOXET MOCTYIaTh OT APYroro UCTOYHHUKA, MPHU MOCTYIUICHHH MOIIHOCTH JUIS yIIpaBiic-
HUS pabOTOI W/WH yIIpaBIeHHS TyCKOBBIM MEXaHIH3MOM OT BHYTPHUCKBaXHHHOW CUCTEMBI TIOJJAYU MOIIHOCTH.

Ha ¢uwr. 5 npencraBicHa anbTepHATHBHAS CKBAXXIHHAS YCTAHOBKA, BKIFOYAIONIAS B ceOs anmapaT MOHHUTO-
pHUHra CKBaXXHHEI. 37€Ch, OMSTh K¢, HIMEIOTCS CXOHBIC YePThI ¢ KOH(QUTYpALUCH, MOKa3aHHON HA U OMHACAHHOM
co cceutkoit Ha ¢wur. 1, 2A-2D. OnsaTh ke, IPUCYTCTBYET MOAYIb 4 cOopa, IpeyCMOTPEHHBIN BO BHYTPUCKBA-
JKHHHOW METAJNTNYEeCKOW KOHCTPYKIIMH 2 W COCIWHEHHBIH C OTCTOSIIUMHU Y9acTKaMH Ha BHYTPUCKBKUHHOM
KOHCTPYKIIMU 2, a TaKXkKe MPUCYTCTBYET BHYTPUCKBAXKWHHBIA ATYMK 5, COSAMHEHHBIN ¢ MomyieM 4 cOopa. B
JTAHHOM CJTy9ae MOayJib 4 cOopa M BHYTPHUCKBRKMHHBIN MAaTYHMK 5, 003, pacIioioKeHbI B 3aTPyOHOM MPOCTpaH-
ctBe B mis obecriedeHnst OCYIIECTBICHHS MOHHUTOPWHTA YCJIOBHI B yKa3aHHOM 3aTPyOHOM IIPOCTPAHCTBE.
BHyTpUCKBaXKMHHBIN TaTIUK 5 MOXKET, HATIPUMED, COICPKATh CCHCOP TaBICHUS W/WIIN TEMIICPATYPHI.

B manHOM ciy4ae oTcrosimue y4acTku 41a, 41b pacmonoskeHbl Ha Pa3HBIX CEKIMAX BHYTPUCKBaKHHHOM
METaJUIMIEeCKON KOHCTPYKIMK 2. B 4acTHOCTH, B JAHHOM BapHaHTE OCYIICCTBICHUS MIEPBOC U3 COCAMHEHMI 41a
00pa3oBaHO CO BTOPOIT oOcamHOW TpyOOit 23, mpu 3TOM Ipyrue u3 coeauHeHui 41b oOpa3oBaHkI ¢ epBoii 00-
caJiHOM TpyOoii 22. YkazaHHas cucTeMa paboTaeT, Cleays MOX0KeMY MPUHIIUIY, YTO OMUCAH BHIIIE, U MIO3TOMY
ee paboTa OCHOBaHA HA PAa3HOCTH TMOTCHIMAIOB, MPUCYTCTBYIOMICH MEXKIY ABYMsl YKa3aHHBIMU COCIUHCHHUSIMU
41la, 41b. B naHHOM BapuWaHTe OCYIIECTBICHUS YKa3aHHAs Pa3HOCThH IMOTSHIIMAJIOB PEaIn30BaHa 3a CUET W30JIH-
POBaHMS IBYX CEKIMHA METALTUIECKOW KOHCTPYKIWHU 22, 23 mpyr OT Apyra Mo MEHBIIEeH Mepe B 00JIacTH yKa-
3aHHBIX COEAWHEHHUH. JTO 3HAYMT, YTO JIJISI TOKOB KAaTOIHOM 3aIIUTH UMEIOTCS Pa3HbIE IIyTH K 3eMJIE OT YKa3aH-
HBIX JBYX CEKIUH METAJTMIeCKONW KOHCTpyKIuHU 22, 23. B HacTosImeM BapruaHTe OCYIIECTBICHUS CPEICTBA H30-
JSIUU YKa3aHHBIX JBYX CEKIUH METaUTMIeCKOW KOHCTPYKIWHU 22, 23 ApPYyT OT Ipyra BKIIOYAIOT B CeOS U30JIH-
pyroiee mokpsIThe 91, mperycMOTpeHHOE Ha HAapYKHOU IMOBEPXHOCTH MEPBOH 00CaaHON TPYOBI 22 W MHOMXKECT-
BO M3OJHPYIOMIMX LEHTPATOpoB 92, NperycCMOTPEHHBIX HA MEpBOi oOcamHON TpyOe 22 mis ynepXKaHus ee Ha
paccTosHuM OT BTOPOit 00caHo TpyOsI 23.

[pennodruTensHO, 4T0OBI 3Ta M3OMAIMA 91 W 3TH UEHTpaTophl 92 pacroyiarajnch Ha PACCTOSHHUH IO
mensIeit mepe 100 M Bronb niepBoit o6canHoi TpyOs! 22, a 6onee BeposiTHO - Ha pacctostHum 300-500 M. Tam,
IJie 3TO NPEANOYTHTEIBHO WM MPAKTHYCCKH BHITOJHO, Ha HAPYKHOW CEKIMM METAJUTMYCCKON KOHCTPYKIHH
MOTYT OBITh YCTAHOBJICHBI U30JIUPYIOIIUE Pa3IeIuTeNH, GOpMUPYIOIIUE 3aTpyOHOE MpocTpancTBo. K mpumepy,
OHH MOTYT OBITh YCTaHOBJICHBI Ha BTOPO# 00camHOl Tpybe 23 B mpuBENeHHOM BhIIIe npuMepe. CiaemnyeT oTMe-
TUTb, YTO U3OJIAIUA HE 00s3aTEIHHO TOJDKHA OBITH TONHOCTBIO CIUIONTHOHM IS 00ECTIEYCHUS TOI0KUTEIEHOTO
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a¢dekra. [enpro sABIsCTCS CO3aHUE APYTOU TPACKTOPHH K 3emiie. HecMoTps Ha TO, YTO M30JSIHAS MOKET OBITh
npeaycMoTpeHa Ha pacctosHur B 100 M, oHa MOXeT OBITh KaK HECIUIOIIHOW, TaK W MOXET 00eCIeYHBaTh
CIUTOIITHOE M30JIMPOBAaHNE HA IPOTSHKCHUN BCEH AMCTaHIINN.

[IpenmymiecTBOM KOH(MHUTYpaIiH, MOKa3aHHON Ha (QUr. S5, SABIAETCS OTCYTCTBHE HEOOXOIUMOCTH B 0OJIb-
MUX JIIUHAX Kadens 41 Mexay MoaysieMm 4 cOopa U METAJUIMYECKOW KOHCTPYKIMEH 2, HEOOXOIUMBIX B KOH(PH-
rypamuu, okazanHoi Ha ¢wur. 1. DTo 03HAYaeT, YTO CUCTEMa MOXKET OBITH OoJiee TPOCTON B IJIaHE YCTAHOBKH.
Hanpumep, ycTaHOBKa yKa3aHHOW CHCTEMBI MOXKET OCYIIECTBIISITECS MOHTHPOBAHHEM KOpITyca MoAyist 4 coopa
Ha OTpe3Ke METAIUNIMIECKOH TPYObI, 00ECIIEIeHHOT0 CKOIB3SIINM KOHTAKTOM ISl CO3/IaHUS KOHTAKTa C IPYTUM
OTpe3KOM TPYOBI Yepe3 3aTpyOHOE MPOCTPaHCTBO. [ MaNbHEHINEro yIpoueHus MO3UIIMOHUPOBAHNS BHYTPH-
CKBa)XMHHBIA JAaTYMK 5 MOXET YIIYCKaThCs, a CEHCOP MOXET pacrojiaraThCcsi BMeCTe ¢ MomayieM 4 cOopa BO
BHYTPHUCKBOKUHHOM OJioke 4a. Takas KOHpHUrypaims MOXKET COKPAaTUTh BpEeMs MOHTa)ka, HCOOXOIUMOE s
YCTaHOBKH.

Tak, B HEKOTOPBIX 00CTOSTENBCTBAX HATUUUE CPeACTB 91, 92 M30IAIMHE MOXKET OBITh MPEANOYTHTEIBHEH,
yeM Hanumuue kadeneit 41. Kakas cuctema npeAnovTHTEIFHEH 11 KOHKPETHOH YCTAHOBKU MOXKET ONPEACIIATHCS
BHEITHUMH (haKTOpaMH, KacaroIINMHICS YCTaHOBKH, WIIH, BO3MOYKHO, MOJICITUPOBAHIEM KOHKPETHOH YCTaHOBKH.

B tunmaHOM ciydae, oqHaKo, KOHGHUryparws, IpeacTaBieHHas Ha ¢ur. 1, BeposTHO, OyIeT Jrydrie B pa-
6oTe, yeM mpezcTaBiIeHHas Ha QUT. 5, B ciaydae, Korja ee IpUMEHEHNE TPAKTHIECKH OCYIIIECTBUMO.

B koH¢urypamnmm, aHaTorHIHON TOH, YTO MOKa3aHa Ha (ur. 5, Moxyss cOopa MOKET HAOIOIaTh OTHOCH-
TeNbHO OoJiee BRICOKHI TOK, HO OTHOCHTENBHO 00Jiee HU3KYIO Pa3HOCTh MOTCHITHANIOB. Tak, B KOH(GUTYpauu Ha
(ur. 5 pa3HOCTH MOTEHITMAIOB MOXKET OBITh, HanpuMep, 10-20 MB, a Tok, Hanmpumep, coctaBisats 1 A. C apyroi
CTOpPOHBI, B KOHQHUTrypanuu Ha ¢ur. | pa3HOCTb MOTEHINAIOB MOXET ObITh, Hanpumep, 100-200 MB, a Tok, Ha-
npumep, coctaBisaTh 100-150 MA. Boiee BbICOKOE 3HaU€HHE PA3HOCTH MOTEHIMAJIOB JOCTHUTAETCS 3a CUET
OonpIero paccrosHus, odeceuyeHHOro kabeneM (kabemsmu) 41 B koHpurypanuu Ha ¢ur. 1, a OGomee HU3KOE
3HAYCHHE TOKA BBI3BAHO CONPOTUBJICHUEM Kabes (kabemeit).

I[MomMuMO yKa3aHHOTO OTJIMYHS B TOM, KaK COCIMHEHHUS O0Opa30BaHBI M KaK JOCTUTACTCS Pa3sHOCTh MOTCH-
IIIAJIOB, a TAK)KE OTJIMIMHA B IMPEUMYIIECTBAX W HEJOCTATKAX MCIIONB30BAHMSA, KOHCTPYKINSA U (QYHKIIMOHHPOBA-
HUE CHCTEMBI, TIPEJICTABICHHON Ha QuUT. 5, TOX0Ka Ha Ty, YTO MpeJCTaBiIeHa Ha ¢ur. 1. AHAJOTUYHO, Pa3IHd-
HBIC aTbTEPHATHBEI, ONIMCAHHEIEC BBHIIIE B OTHOMICHUHU (uUT. 1-4, Takke MPUMEHUMBI TaM, TJI€ UCTIOIB3YEeTCs CHC-
TeMa, peCcTaBICHHas Ha Qur. 5.

CrieyeT OTMETHTD, YTO KOHPUTYpaIns N30JISIIAA U COSIMHEHUH, TpeicTaBlieHHas Ha Qur. 5, MOKeT ObITh
WCIIONIb30BaHa B Ka)kKOM M3 BapHMAaHTOB OCYIIECTBICHHS, IpeACTaBIeHHOM Ha ¢ur. 1, 3 u 4. Ilpu sToM, aHamo-
THUYHO, pa3MuuHbie (OpMBI MOy 4 cOOpa U BHYTPHUCKBAXKHHHOTO OJIOKa 4a, ONMMCAaHHBIC BBIIIC, MOTYT OBITH
UCIIOJIb30BaHbl B KOH(QUTYpAILIUH, aHAJIOTHYHOU TOM, YTO TIOKa3aHa Ha (Qur. 5.

Crnenyetr OTMETUTD, YTO B HEKOTOPHIX OOCTOSATEILCTBAX MOXKET OBITh MPEATIOYTHTEIBHBIM UCIIOIE30BAHHEC
HUMCIOIUXCS CUCTEM TIOAaYl MOITHOCTH JUIsl CO3JIaHUs CKBA)KUHHOW YCTaHOBKH, TOTOBOW K OECIIPOBOJHON CBSI-
3W, JaXXe B OTCYTCTBHEC HAMEPCHHS HCIOJB30BaTh OCCIPOBOIHBIC BO3MOXHOCTH MPHU U3HAYATHHOM MOHTAXE
YKa3aHHON CKBa)KUHBI.

[TosTomy KoH(DHUTYpanus, TOKa3aHHas Ha QUT. 3, TIe CBA3HOHN MOBTOPHUTENb 7 M COOTBETCTBYIOIIAS CHCTE-
Ma [0Ja4y MOIITHOCTH BKJIIOUEHBI B 3aTpyOHOE MpOCTpaHCTBO B, MoxeT OBITH 0OecrieueHa BO BpeMs N3HAYab-
HOTO MOHTa)a CKBaKUHBI JIJIsI TOTO, YTOOBI CAIENNAaTh CKBRKHHY TOTOBOM K OECIIPOBOHOM CBSI3U. DTO 00ECTICUUT
CBSI3b C TOBEPXHOCTHIO, €CIH TO3aHee OyneT MPUHATO pelieHne o0 MCIONB30BaHUK, HAIpUMep, BHYTPHCKBA-
JKHUHHOTO OecTpOBOIHOTO MHCTpyMeHTa 71 mojgaum cWrHaja Ui TOAAa4Yd CHTHATa Ha MoBEepXHOCTh. Ciemyer
TaKXKe OTMETHUTh, YTO TCPMHUH "OCCIPOBOAHON" HCIIOIB3YeTCs B OTHOIICHHH IPOCTPAHCTB MEXKIY BHYTPUCKBA-
JKUHHBIM TPOCTPAHCTBOM M HApPY>KHBIM IPOCTPAHCTBOM - T.€. KaCACTCS OTCYTCTBHS KaOeleH/IpoBOIOB, MPOXO-
JIIIAX Yepe3 YCThe CKBAKUHBI.

B npyrux o0cTosTenhcTBaX MpPEACTaBICHHBIC 3/I6Ch CHCTEMBI MOTYT OBITh YCTaHOBIICHBI mocTdakTyMm. Ha-
IpUMEp, CHCTEMa, aHAJIOTHYHO TOW, YTO MpEACTaBiIcHa Ha (Ur. 1, yCTAHOBIICHHAS B 3aTPyOHOM MPOCTPAHCTBE
A, MOXeT OBITh yCTAaHOBJICHA IOCT(HAKTYM TIPU 3aMCHE IKCILTyaTAIIHOHHOM KOJOHHEL. B mpyrom ciydae cucrtema
MOJKET OBITH YCTaHOBIJIEHA B TJIABHOM CTBOJIC SKCIUTYaTallMOHHOW KOJOHHBI. CleyeT OTMETUTbh, YTO Kakaas U3
KOH(pHUTypanuii ¥ pemeHu, peICTaBICHHBIX B HACTOSIIEM OIMMCAHUH, HE Hy)XIaeTcs B Kabeie, IpOoXOoIIIIuM
yepe3 ycTbe 1 ckBaKUHBI. 1109TOMY 3TH CHCTEMBI MOTYT HCIIONIB30BaThCS TaM, T/Ie HET JOCTYITHOTO MIEHETPaTo-
pa, WK ero UCTIOJIh30BaHUE HEMPEIIIOUYTUTEIHHO.

B 10 Bpems xak KoH(HUTrypanus, IpeAcTaBiIeHHas Ha (Ur. 4, WUTIOCTPUPYET HANWYHE JOMOTHUTEIHHOTO
MO3eMHOTO TIPEIOXPAHNUTENBFHOTO KiTanaHa 8, B IPYTHX 0OCTOSITENbCTBAX MOXKET OBITh MPETyCMOTPEH APYron
TUI (BO3MOXKHO VIIPABJIIEMBIA TUCTAHIIMOHHO) KJIallaHa WM KOMIOHeHTa. Hampumep, koH(bUTyparus, aHaio-
THUYHAs TOH, YTO MOKa3aHa Ha (ur. 4, MOXKET HCIIOIB30BATHCS C 3aTPyOHBIM APCHAKHBIM KJIAMIAHOM, TIPEIYCMOT-
PSHHEIM B CKBa)XWHE U 00ECICUCHUS] BOZMOXKHOCTH PETYIMPYEMON THAPABIMICCKON CBSI3U IU BEHTHIIHPO-
BaHUS MEXKIY OJHHM 3aTPYOHBIM IPOCTPAHCTBOM U APYTHM 3aTPYOHBIM IPOCTPAHCTBOM, WU MEKAY 3aTpyO-
HBIM TIPOCTPAHCTBOM U CTBOJIOM CKBR)KHHBI. YKa3aHHBIN KJIallaH MOXKET COJACPIKATh KJIAMAH 3aKauyKW Ta3IU(T-
HOTO Ta3a JJIs 00ecreueHIs] BO3MOKHOCTH T'a3y MPOHUKHYTH B CTBOJI 3KCILTYyaTAIlHOHHOM KOJIOHHBI U3 3aTPyO-
HOTO MPOCTPAHCTBAa A. AHAJIOTHYHO, KJIATIAH MOKET OBITh MAKEPOM FUTH KJIaIlaHOM 4epe3 Makep, WiIH KIalmaHoM
B 00Xx01 makepa. OmsTh ke, I 00ecIedeHrs] BEHTHIIAIUNA KOHKPETHOTO 3aTPYOHOTO MPOCTPAHCTBA 1O/ yIIpaB-
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JICHUEM, MOCTYMAIONIMM C MOBEPXHOCTH. B ApyroM mpumepe KIamaH MOXET COACp)KaTh KIIANaH YIpaBICHUS
pacxoIoM, HampuMep, JJIs YIPaBICHHUS JOJCH OT HEKOTOPOW 30HBI, TUOO OH MOXKET MPEIOCTABIATH CPEICTBA
JUTsT o0ecTieueHusT BO3MOKHOCTH YIYUYIIEHHOTO cOOpa NaHHBIX O pOCTE JaBJICHMS 3a cueT n3baBieHus ot dhdek-
Ta 00BbeMa CTBOJA CKBaXXHUHBI. CiexyeT OTMETHTh, YTO KJAalaH B KaXIOM H3 CIIydaeB MOXET OBITh KIIaIlaHOM
YIOpaBIEHUS PACX0A0M, KOTOPHI HE 00eCIIeYnBaeT BOZMOXKHOCTH IMTOJTHOTO MTEPEKPBITUS IOTOKA, HO, HAIIPUMED,
MOJeT (QYHKIIMOHHPOBATH, KaK IITYIEp IEPEMEHHOTO JHaMEeTpa.

Knaman uimy KOMIIOHEHT B Ka)KIOM MIPUMEPE MOXKET OBITh KJIAllaHOM WJIM KOMIIOHEHTOM, YIPABIISIEMBIM C
TTOMOIITBI0 OECTIPOBOTHOM CBSI3H.

B npyrom anpTepHaTUBHOM BapHaHTE MPEACTABICHHBIC 3[ICCh PCIICHUS MOTYT UCIIOJNB30BaThCS VIS OCY-
IIECTBJICHUS CBSI3U C MHCTPYMEHTOM W/YTH YIPAaBJICHUSA WHCTPYMEHTOM, MOJICPKUBACMBIM TIPOBOIHOM JTHHH-
el1/0THOKHUIBHBIM TIPOBOJIOM, HJIH MPUKPEIUICHHBIM K THOKOH KOJIOHHE THIA "KONTIOOWHT" B 3KCILTyaTaIlHOH-
HOW KoJoHHE 21. Takoii HHCTPYMEHT MOXKET OBITh BBHITIONIHEH C BO3MOXHOCTBIO TMOJIAYU CHUTHAJIOB HAa W/WIA
VIIaBJIMBAaHUS CHTHAJIOB OT YKAa3aHHOW KOJIOHHBI, TIPY 3TOM YKa3aHHBIC CHUTHAJBI MPOXOAST Yepe3 MOBTOPUTEINb
7.

C cucremMamu, aHAJIOTWIHBIMH TOH, YTO OMHCaHa 3[eCh, MOXKET OBITH oOecreueHa BO3MOXKHOCTh M3BJIeUe-
HUS MOIITHOCTH Ha BeposTHOM ypoBHE B 50 MBT. To ecTh KOTHYECTBO MOIIHOCTH, KOTOPOE MOXKET OBITH M3BJIE-
YeHO, He 00s3aTeNbHO ABISAETCS OOJBIINM, HO, YTO B JAaHHOM CiIydae IpeACTaBIsIeT HHTEpEC, ITO TO, UYTO ITa
MOIITHOCTh MOXET OBITh JIOCTYITHA Ha MPOTSHKEHUU BCETO Meproja "KU3HU" CKBaKUHBI, H €r0 JOCTATOYHO IS
BBITTOJTHEHHS TIOJIE3HBIX (YHKIMHA, TAKUX KaK yIpaBlICHHE BHYTPHUCKBAXWHHBIMH yCTPOHCTBaMH, BBIITOTHEHHE
BaXKHBIX M3MEpPEHHH 1 0OecieueHrne BO3ZMOKHOCTH MTepejadn YKa3aHHBIX H3MEPEHUH Ha TOBEPXHOCTb.

CrnemyeT OTMETHTH, YTO, B LIEJIOM, B BAPUAHTAX OCYIICCTBICHUS OOIICTO THUIIA, MPEACTABICHHBIX Ha (HT.
1-4, HanGoutpiee BIUSIHAE HA 3G PEKTUBHOCTH cOOpa OyIeT UMETh TUIONIA b IIOTIEPEYHOro ceueHus Kabemst (Ka-
Oeneit) 41, ¥ TO, YTO MMITEJAHC MUCTOYHUKA, 00OECIICUeHHBIN coeanHeHnsaMU 41a u 41b, Hu3Kui. DTO O3HAYAaET,
YTO MPH BKJIFOYCHUH MHOKECTBCHHBIX CUCTEM COOpa B OJTHY CKBOKUHHYIO YCTaHOBKY, MTPOUCXOTUT HEOOIBIIOE
CHIKEHHE B 3((EKTHBHOCTH JI000T0 U3 Moayieit 4 coopa. CienyeT OTMETHTB, YTO, B 1I€JI0M, Jr00ast IOTIOJIHHU-
TeJbHas cucTeMa coopa OyaeT UMeTh CBOM COOCTBEHHBIE Kabenn 41, korma 3To menecoodpaszHo. DTo mojiaraercs
Ha TOM (akTe, 4TO MOTEpH B Kabeie 03HAYaIoT, 4TO Hajaudre OOJBINETO KOJWYeCTBa CUCTEM cOOpa, MMEIOIIHX
OJIMH U TOT K€ Ka0eJb, He IPUHOCAT OOJIBITYIO MOTB3Y.

B menoM, B 0HOH CKBaXKMHHOW YCTAaHOBKE MOYET OBITH IIPEITyCMOTPEHO HECKOJIBKO MOMIYJeH cOopa Jo-
0oro THIa uU3 TEX, YTO OMHUCAHBI BBIIIE. Tak, HapUMep, IS OCYIISCTBICHUS MOHUTOPHHTA YCIOBUI B dKCIITya-
TAI[IOHHOHN KOJIOHHE MOJKET OBITh MPEAYCMOTPEH OAWH JATYHK, OJUH JATIHK MOXKET OBITH MPETyCMOTPEH IS
OCYIIECTBIICHHAS MOHUTOPHHTA 3aTPYOHOTO HPOCTPAHCTBA, KPOME TOTO MOXKET OBITH MPEAYCMOTPEH OAMH KJla-
HaH, IPU 3TOM BCE M3 IEPEUHCICHHBIX YCTPOMCTB MUTAIOTCS OT OTIEJIBLHOTO, COOTBETCTBYIOLIETO, MOIYIIS cOO-
pa. AHanoruuHo, 10001 U3 Moynel cOopa MOXKET MCIIOIB30BAThCS JUIS TOa4d MOIIHOCTH HECKOJIBKHM YCT-
poiicTBaM. B HEKOTOPBIX MpUMepax KakJ0e YCTPOUCTBO MOXKET MMETh CICIIHATbHO MpeIHa3HAUYCHHBIH KaOelb,
UAYIIUH OT TaKOTro MOIyJst cOopa. B mpyrux mpumepax MokeT OBITh MPEIyCMOTPEHA MHOTOTOYCYHAS CHCTEMA,
B KOTOPO# 0JIMH KaOeb OT MOy cOOpa MCIOIB3YETCs sl COCTUHCHUS C HECKOJIBKAMU BHYTPUCKBAKUHHBIMU
ycTpoiicTBaMu. MHOTOTOYEYHAsI CHCTEMa MOXKET OBITh MpeIHa3HaueHA I 00ecIieYeHUs] BO3SMOXXHOCTH MTOIa4H
MOIITHOCTH M OCYIIECTBJICHHUS CBS3U C HECKOJBKUMH BHYTPHUCKBaXHHHBIMU YCTpPOHCTBaMH. Tak, ykazaHHBIN
Kabellb MOKET HECTH CHTHAJIBI MOIITHOCTH, IiepeaBaeMble JaHHBIC U afpecHylo MHpopmarmio. Takxke MOIyIh
c60opa MOXKeT OBITh BHITIOHEH C BO3MOXKHOCTBIO aJMHHUCTPUPOBAHNS MHOTOTOYEYHON CHCTEMBI.

CrnemyeT OTMETHTB, 9TO B TO BpeMs KaK B BapHaHTaX OCYIIECTBICHHUS, IPEICTABICHHBIX BhIIIe, Kabemn 41,
42 mpoxoAT Yepe3 He3aropoKeHHEBIC 3aTPpyOHBIC MPOCTPAHCTBA, B APYTUX CIydasX OJUH WIH HECKOJIBKO Kabe-
neit 41, 42 MOTyT IPOXOIUTE Yepe3 Mmaxep (BKIroyas pa30yxaromuii makep), IEMEHT WX APYroe 3aTpyoHoe ycT-
POWCTBO repMeTH3aLuH.

Crnemyetr OTMETHTB, YTO IO MCHBIIICH Mepe B HEKOTOPBIX CIyYasiX XapaKTCPUCTUKH MPEICTABICHHBIX 3/1CCh
CHCTEM U allapaTtoB MOTYT MPHHAMATh paclpeeieHHyo GopMy. DTO 03HAYAET, YTO, HAPUMEP, MOAYIL cOopa
MOJKET OBITh MPEACTABJICH B BUIC HECKOJNBKUX OTACIBHBIX YacTeil, KOMIOHCHTOB, WM IOJAMOIYIICH, KOTOPBIE
MOTYT OBITH PACIOJIOKECHBI HAa PA3HBIX YIaCTKaX.

Ha ¢ur. 6 npencraBieHa agpTepHaTHBHAS CKBaXMHHAS YCTaHOBKA, KOTOPas MMEET MOXO0XKHE YEPTHI C yC-
TAHOBKOH, MPEICTaBICHHON Ha (ur. |, mpUdeM 3/1eCh HCIOIB30BAHBI T€ K€ CCBIIOYHBIC TTO3UINH I 0003HaYe-
HUS XapaKTePUCTUK, o0mux ¢ ¢ur. 1, mpu 3TOM JeTaipbHOE ONMMCAHKWE YKa3aHHBIX OOIIMX XapaKTepUCTHK YITyC-
KaeTcsl.

CkBa)XuHHAsI YCTAHOBKA, MPEICTaBIICHHAs Ha GUT. 6, moMoraeT 0ojiee ASTATLHO MPOMILTIOCTPUPOBATH He-
KOTOPBIC allbTCPHATHBHBIC BAPUAHTHI, ONIMCAHHBIC BBIIIC, B OTHOIICHUN CKBAXXUHHBIX YCTaHOBOK, MPEICTABIICH-
HBIX HAa ¥ ONIMCAHHBIX B OTHOLICHUU Qur. 1-5.

CKBaXMHHAs YCTAHOBKA BKIIFOYACT B ccOs ammapaT MOHUTOPHHTA aHAJIOTHYHO TOMY, YTO MPEICTABJICH Ha
¢wr. 1. [TosTomy 31ech ecTb Moaynb 4 cOopa, COeAMHEHHBIH MocpeacTBOM Kabesneit 41 ¢ mapoii oTCTosIIINX y4da-
cTkoB 41a n 41b. OHaKo B JaHHOM Cily4yae IEpBbIH M3 y4acTKOB 41a pacnosokeH Ha 3KCIUTyaTallMOHHOHN KO-
nonHe 21, 1 Mo3TOMY TepBEIN U3 Kabenelt 41 coequHSETCS ¢ IKCIUTYaTAI[HOHHON KOJIOHHOM, B TO BpeMs Kak
BTOPOH M3 OTCTOSAIIUX Y4acTKOB 41b pacmonoxen Ha oOcagHoi TpyOe 22. Tak, Mexny coenuaeHusmu 41a, 41b
obecrieunBaeTCsl PacCTOSHUE KakK 10 OCH, TaK M PaguajbHO, M TOATOMY MOAYNE 4 cbopa COeTUHEH yepes3 3a-
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TpyOHOe mpocTpancTBo A. Boiiee Toro, Ha SKCIITyaTaliioHHON KosloHHe 21 B oGyactu BToporo coeanHenus 41b
pacnookeHa u3oismus 91, nmpoxoasmias mo ocu mo 00e cTopoHsl OT Hero. CleayeT OTMETUTh, YTO B IPYTOM
aNbTEPHATHBHOM BapHaHTE OJHO COCIMHEHHE BEPOSTHEE MOXKET OBITH C IMOPOJOH, a HE ¢ METAIUIMYECKON KOH-
CTpyKIMEeH. B HEKOTOPBIX CITydasx BCE ammapaThl CUCTEMBI ITOAAaYH MOIITHOCTH MOTYT HaXOAWUTHCS CHAPYXH 00-
caZHOW TPYOBI -T.e. MeXKIy obcamHOW TpyOoi M mopoaoii. Takoi BapuaHT, B IeIOM, OyAeT HEMPEATOUYTHTETh-
HBIM C TOYKH 3PEHHUS PUCKA/CII0KHOCTH YCTaHOBKH, HO OH BO3MOJKEH.

Kpome Toro, B HacTosIeM BapuaHTe OCYIIECTBICHUS MPEAYCMOTPEHBI BTOPOH M TpeTHil Moxynu 4' u 4"
cOopa (SBIAIOMIMECS YaCThIO COOTBETCTBYIOIIUX BHYTPHCKBRKHHHBIX OJIOKOB), PacroJIOKEHHBIE B 3aTPyOHOM
npoctpancTBe A. B TakoMm BapuaHTe OCYIIECTBICHUS KOKIBIM M3 YKa3aHHBIX APYrux moxayiei 4', 4" cbopa uc-
MOJIB3YET TOT K€ TMepBbIi kKabenb 41. Tak, oqMH U3 TEPMUHATIOB KXXI0T0 U3 Moxyiel 4', 4" coopa coennHseTcs
¢ mepBoii Toukoit 41a coequnenus. CieyeT OTMETUTD, YTO B IPYTUX BapUaHTaX OCYIICCTBICHUS I CO3MaHUS
TaKUX COCAWHCHHUI C MEPBOM TOYKOW COCAUHCHHS MOTYT HCIIONB30BAThCS OTHCIBHBIC KaOeH, U TaKOW BapHaHT
OyZeT MpenmoYTHTENEHBIM, TaK KaK OH MPUBEACH K MOBBIMICHUIO 3G (GEKTHBHOCTH. VICIIONB30BAHUE CAMHCTBCH-
HOTO BEpXHEro Kalels, Kak MOKa3aHO, HEXelIaTeJIbHO, HO IMOMOTraeT YIPOCTUTh M300pakeHHe. B HEKOTOpPHIX
CIIydasix MOXKeT OBITh MPEIYCMOTPEHO HECKOIBKO MOyJiei cOopa, pacpeeIeHHBIX B Pa3HBIX 3aTPyOHBIX IIPO-
CTpaHCTBax.

B Hacrosimem BapmaHTEe OCYIIECTBICHHUS IMEPBBII MOIyns 4 cOopa COCTUHACTCS ¢ BHYTPHUCKBAXHHHBIM
JATYUKOM 5 TIOCPEICTBOM BTOPHUYHOTO Kabens 42, aHAaJOTHMYHO BapHaHTaM OCYIIECTBIICHUS, MPEICTaBICHHBIM
Ha ¢ur. 1. OgHaKO 3/IeCh BHYTPUCKBXMHHBIN TAaTIWK 5 pacmoioxeH Huxke makepa [1P, a kabems 42 mpoxoauT
yepes Hero. JlaTuuk 5 B JaHHOM Cily4ae BBITIOJIHEH C BO3MOXXHOCTBIO OCYILIECTBJICHHS U3MEPEHHUH yCIIOBUM JaB-
JICHWUs W/WIA TEMIEpPaTypbl BHYTPH SKCIUTYaTallMOHHOW KOJOHHBI 21 dwepe3 mopt 21a, mpeayCMOTPECHHBIA B
CTEHKE DKCIUTyaTallMOHHOM KoJioHHBI 21. To ecTb, HECMOTPS Ha TO, YTO BHYTPUCKBAXHHHBIN JAaTYUK 5 pacro-
JIOXKCH B 3aTPyOHOM MPOCTPAHCTBE A, OH BBINOJNHCH C BO3MOXKHOCTBIO M3MEPEHHS MapaMETPOB BHYTPH 3KC-
TUTyaTalMOHHOM KOJIOHHBI 21.

Bonee Toro, B yka3aHHOM BapHaHTE OCYILIECTBICHUS MPEIYyCMOTPCHBI BTOPOH M TPETHIl BHYTPUCKBAKUH-
HbIe AaT4uKy 5' u 5". B yka3aHHOM BapuaHTE OCYIIECTBIEHHUS KaKIbI U3 BHYTPUCKBAKUHHBIX JATIUKOB 5, 5',
5" coequHeH ¢ moayseM 4 cOopa MOCPEACTBOM OJHOTO M TOTO K€ BTOPUYHOTO Kabemns 42. DTOT BapuaHT Mpe-
CTaBJSIET COOON MHOTOTOUEYHYIO CHCTEMY, a Kabellb 42 WCIOIb3yeTCs IS TIepeHOoca CUTHAJIOB MOIITHOCTH, CHUT-
HAJIOB yIIPaBJICHUS, JAHHBIX O MMapaMeTpax M aApecHoi nHpopManuu, 1 00ecriedeHus] BOZMOKHOCTH MOJaun
MOIITHOCTH KKJOMY U3 AaTYUKOB 5, 5', 5" 1 U3BNEUCHHS U3 HUX IMOKA3aHUMA.

CrnenyeT OTMETHTB, YTO B aJbTEPHATUBHBIX BapHaHTaX OCYIIECTBICHHS HEKOTOPOE YHCIO BHYTPHCKBa-
JKUHHBIX JIATYAKOB WU IPYTUX BHYTPUCKBAKUHHBIX YCTPONUCTB BEpOSATHEE OYICT MUTATHCS OT OAHOTO MOIYIA 4
cO0pa MOCPEICTBOM OTACIBHEIX, CIICIHATLHO TPEIHA3HAYCHHBIX, Ka0elneil 42, yeM eMMHCTBEHHBIM KabeneM, KakK
MOKa3aHO B HACTOSIIEM BapUaHTE OCYIICCTBICHUs. boiee TOro, kak yOMHHAIIOCH BBINIE, B TO BpeMs Kak B Ha-
CTOSIIEM BapUaHTE OCYIICCTBICHHS MPEAYCMAaTPUBACTCS HECKOIBKO JATYUKOB, OTXOISIIUX OT OAHOTO MOIYJIS
cOopa, B APYruxX BapUaHTaX OCYIICCTBICHHUS OJUH MOIYJIh COOpPa MOXET HCIIONB30BATHCS ISl TTOJJAYX MOIITHO-
CTH pa3HBIM THIIAM BHYTPUCKBAXXUHHBIX YCTpO#cTB. Tak, oAWH MOIyJb cOOpa, HAIPUMEpP, MOXKET HUCHOIB30-
BaThCS [UIA MOJAYX MOIIHOCTH BHYTPHCKBAKMHHOMY JAaTYHKY, BHYTPHCKBAXHHHOMY TTOBTOPHUTENIO U BHYTPH-
CKBa)XHHHOMY KJIATIaHYy.

B HacrosimeM BapwaHTe OCYIIECTBICHHUS BTOPOW MOAYNb 4' cOopa TpeacTaBisieT co00M 4acTh BHYTpPH-
CKBaXHHHOTO MHCTPYMEHTA, KOTOPHIA COAECPKHUT 00a 3iIleMeHTa: MOIylb cOopa U ceHcop. B Hacrosmem Bapu-
aHTE OCYIIECTBIICHUS CEHCOP BEHIMOIHEH C BO3MOXKHOCTBHIO M3MEPEHHS apaMeTpPOB B 3aTPYOHOM IIPOCTPAHCTBE
B gepes nopt 22a, npeycMOTpEeHHBII B IepBOit 00canHOI TpyOe 22. Tak, HanpuMep, CEHCOp BO BTOPOM MOJYJIe
4' cOopa MOKET OBITH BBHITIOJIHEH C BO3MOXKHOCTBIO U3MEPEHUSI TABJICHUS W/HIIH TEMICPaTyphl B 3aTPyOHOM TIPO-
cTpaHcTse B.

Bornee Toro, B HacTosAIIeM BapHaHTE OCYIIECCTBICHUS TPETUIH MOAYNb 4" cOopa Toxke MpeAcTaBiIsIeT co0oi
YacTh BHYTPUCKBOKUHHOTO MHCTPYMCHTA, KOTOPBIA B JAHHOM CIy4ae COICPXKUT MOIYINbL cOOpa U OJOK CBS3H
JUISL OCYIIECTBJICHUS CBs3HM ¢ ceHcopamu 605, pacmoioKEeHHBIMU B 3aTpyOHOM MpocTpaHCcTBe B u 3aTpyOHOM
npoctpanctBe C. 31ech CBA3b MEeXIy ceHcopamu 605 u BTophM MomyneMm 4" cOopa obOecrieunBaeTcsi ¢ MOMO-
mpo OecripoBOIHBIX cpelacTB. K mprumepy, MOKeT OBITh NpelycMOTpeHa MHIYKTHBHAS TOJada CHUTHANA WIN
moJiaya akyCTHYECKOTO CHTHaJIa MeXIy cercopamu 605 u momynem 4" coopa. CeHcopsl 605 MOTYT OBITH GHU3H-
YECKH PACIIOJIOKEHBI TaK OJIM3KO, KaK 3TO BO3MOXHO, TI0 OTHOIIEHUIO K MOY0 4" coopa.

JlomkxHO OBITH MOHATHO, YTO KaK TOJIBKO JaHHBIC JOCTHTAIOT BEPXHETO OJ0Ka 6 CBS3M, OHH MOTYT OBITh
NepeAaHsl HapyXKy, Ha HEOOXOIUMBIN y4acTOK, UCIIONIB3Ys CTaHAAPTHBIE METOABI CBSI3U, TAKHE KaK METOIBI MO-
OWJIBHOM CBSI3W, HHTCPHET W T.J., Ha paboyee MecTto PM mist mocnenyromeit 00paboTku w/minu u3ydeHnus. Ko-
HEYHO, TAKXKE MOTYT OBITh MPEIYCMOTPCHEI MIPOBOIHBIC COCTUHCHUS MEXKIY PabOYMM MECTOM U BEPXHHUM OJI0-
KOM 6 CBSI3H.

Bornee Toro, maHHBIe TaK:Ke MOTYT OBITH OTIIPABICHEI OT pabodero Mecta PM BepxHeMy y3iy 6 CBSA3U IS
nepeaaydl BHYTPh CKBaXKWHBI. Tak, HalpUMEp, CUTHAIBI YIIPABICHUS MOTYT OBITh MEpeIaHbl ¢ pabovero Mecra
PM uepes BepxHUil 070K 6 CBS3HM BHYTPh CKBaXKUHBI IS YIIPABICHUSA pabOTON MOIYIsI cOOpa, WM CEHCOopa, HIH
BHYTPHCKBOKUHHOTO KJIallaHA, WA TOBTOPHUTENA, U T.A., TAKUM 00pa3oM BHYTPH CKBaKHHBI MOTYT OBITH OT-
MIpaBJICHBI JIOObIe HEOOXOANMBIE TaHHBIC.
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B nmpyrom ampTepHAaTHBHOM BapHaHTE CHAPYKHU CaMOIl HapYyXKHOH 00camHOW TpYOBI, HAIIPUMED, TPEThCH
oOcamHOW TpyOBI 24 B BapHaHTE OCYIICCTBICHHUS, TPEACTABICHHOM Ha (Ur. 6, B 00JIACTH OKOJO YCThs | CKBa-
JKIHBI MOXeT OBITh IpeaycMoTpeHa n3oisanus. OHa MOXKET CIIOCOOCTBOBATH M0/Ia4€ MaKCHMAIIBHO OTPUIATEIb-
HOTO TTOTEHITHAaJa, BRI3BAHHOTO TOKaMHU KaTOJHOH 3aIlUTHI, TIIy0XKe BHYTPb CKBaXKHUHBL. JTO 00ecreunBaeTCs 3a
CYeT MUHUMI3HPOBAHMS yTeUeK B OOJACTH OKOJIO YCThS CKBAXHHBL [lo3TOMY Hajawm4yme W30JAUM Ha caMon
Hapy>XHOU 00cagHOI TpyOe MOXKET ITOMOYB O0SCIIEYNTH BO3ZMOKHOCTE PACIIONIOKECHHS CaMOTO BEPXHETO COCIIH-
HeHus 41a Hke, n30eras Mpy dTOM 3HAYUTEIHHOTO CHIDKEHUS 3 (HEKTUBHOCTH cUCTeMBbl. Ecim mocMoTpeTh Ha
KPUBYIO CHIDKEHUS TOTEHIMAJIA, 33 CUST HAJMYWS U30JLIIUKA Ha caMOil HapyHoU oOcagHol Tpybe 24 oTpwuia-
TENBHBINA MMOTCHITUAN MOKET CHIXKATHCS B M30JMPOBAHHOW 00JIACTH OKOJIO YCThS CKBXKUHBI OYCHb MEIJICHHO, a
3aTeM MOXKET HayaTh CHIDKATHCS OBICTpEE MOCIIC TOCTHKEHUS HEU30JIMPOBAHHOM 00TacTH.

®ur. 7 mpencraBiseT coboil rpaduk, MOKA3BIBAOIINI MPUMEpP TOTO, KaK ONTHMajbHas MOIIHOCTH, JOC-
TymHas s cOopa B CKBAXKWHHON YCTAaHOBKE, M3MCHSETCS ¢ TIIyOWHOW CKBaXHHBL. Kak 0TMeUalioch BEIIIE, H3-32
VBEJIMYCHUS PA3HOCTH MTOTEHIHAJIOB, 0OCCIICUCHHOTO YBEIHUUCHHEM PACCTOSIHUS MEXKIY COCAWHCHHSMU, C O
HOW CTOPOHBI, U CONPOTHUBIICHUS KaOels, ¢ IPyroil CTOPOHBI, UMEET MECTO HEKas ONTHUMAallbHas TIyOWHA IS
HIDKHETO coequHeHus 41b, nim, nHave TOBOpPS, ONTUMAIBFHOE PACCTOSIHHE MEXAY JBYMs COSAWHEHISIMH 41a u
41b. I'paduk, mokazaHHBIN HA QUr. 7, OTHOCHTCS K PacIoIOKEHHI0, B KOTOPOM BepxHee coeanHeHue 41a mpu-
MEpPHO Ha 5 METPOB HWXKE YCThS CKBAYKIHBI, TO €CTh HAXOIUTCS B 00JIaCTH ITOABECHOTO YCTPOHCTBA XBOCTOBHKA.
B sTOoM npuMepe MOKHO BHIIETh, YTO ONTHUMANIbHAS TIyOWHA HMKHETO COSIUHEHUST HaXOIUTCS B paiioHe 550 M
BHYTpH CKBaKHHBI. OTHAKO MOXKHO TaK)K€ 3aMETHUTh, YTO 3HAUUTENbHAS YaCTh ONTUMAIFHON MOITHOCTH MOXET
OBITH TOJTydeHa Ha TiyonHax okoso 300 u 950 m. B obmem cinydyae OyaeT mpeAnoYTHTEIbHEH MUHIMH3UPOBATh
JUTMHY KaOessl, Jocturas cOOp ONTHMANBHOW MOIIHOCTH, YTO MPEIyCMAaTPUBACT MHHUMHU3UPOBAHHE TITyOWHBI
BTOpOro coequHeHusl. OTHAKO MOTYT OBITH OOCTOSATEIBCTBA, B KOTOPBIX MOXKET HCIIOJIE30BAThHCS MMPEHMYIIIECCTBO
PACTIONIOKEHUS MOAYIIS cOOpa TIy0Ke BHYTPH CKBaKUHBIL.

OnTuManbHOE PACIONIOKCHHE JUTS BEPXHETO COSAUHCHHS MOXET 3aBUCETh OT TOTO, IJIe BBOJUTCS TOK Ka-
TOMHOW 3amUTHl (WU APYroi TOK), M TJC yYKa3aHHBIA TOK MAaKCHMAJICH, WIM MOTEHINAJ, BBI3BAHHBIAH TOKOM,
MakcumaieH. [IpeacTaBieHHBIE 3/1€Ch CITOCOOBI M CHCTEMBI BKIIIOYAIOT B ce0sI ATAITBI, HA KOTOPHIX CHadJaja OIl-
penensioT, TAe MmoJaBaeMbIil TOK (MM NOTEHIIHAT) IMEEeT MaKCUMAaIbHOE 3HAaUCHNE, W BHIOMPAIOT YYaCTOK IS
BEPXHETO COCIMHEHUS B 3aBHCHMOCTH OT 3TOTO.

Bepxuee coennHeHHE MOXET HaXOAUTHCS B mpenenax 100 M OT MOBEepXHOCTH, IIPEAIIOYTHTEIBHO, B TIpeie-
max 50 M, ecnu CKBaKMHA TPEACTABIIECT COO0I MaTepUKOBYIO CKBAaXXHHY.

Bepxuee coemmHeHHe MOXKET HaXoauThes B mpenenax 100 M oT ypoBHS JHA, MPEAMOYTHTENBHO, B IIpee-
nax 50 M, eclu CKBaXKMHA TPEACTABISICT COOO MOIBOHYIO CKBOKUHY.

Kak oTMeuanock BIIe, XOTS IPUBEICHHOE BBIIIC OMMCAHKUE CChUTACTCS HA COOpP OT TOKOB KAaTOIHOM 3aIiu-
TBI, U XOTSI TAKOH BapUAHT SBISCTCS MPEATIOYTUTESIHHBIM, IIPU HATMYUHU IPYTHX TOKOB B METAJUTHYECKOM KOHCT-
PYKIIMH OHH MOTYT OBITh aHAJOTHYHBIM 00pa30M HCIOJIb30BaHbI.

CrnemyeT OTMETHTB, YTO, XOTSI BEIIIC IPUBEICHBI HEKOTOPhIC KOHKPETHBIC MPUMEPHI, B LIEIOM, JIFO00H u3
KOMIIOHCHTOB CHCTEMBI MOJKET OBITh PACIIONIOKEH B IFOOOM JIOCTYITHOM 3aTPYOHOM MPOCTPAHCTBE.

Korga B ommcaHum BBIMIE YIOMHHAETCS ONTUME3AINA MOJACIHPOBAHUEM, HAalIpUMEpP, B OTHOIICHUH pac-
CTOSIHUS, Ha KOTOPOE OTCTOSIT COSANHEHHS, NCIIOIb30BaHUS N30JIALINH, BEIOOPA TOJNBKO PagUabHOTO WIIH aKCH-
AIBHOTO PACCTOSHUS, HA KOTOPOE OTCTOSIT COSAMHEHMs, M BEIOOpa 3alaHHOM Harpy3Ku cOopa, B TaKOW MOIEIH
MOJKET UCTIOIb30BATRCS 110 MEHBIIIEH Mepe O/INH U3 CIEIYIOINX apaMeTPOB:

1. CkopocTh 3aTyxaHusl HaBEPXY CKBOKUHBI, BBIBEICHHAS M3 Pa3MepoB 00CaHBIX TPYO M pa3MepoB TpyO-
YaThIX 3JICMEHTOB, Beca, W THIA MaTepuaia (yIeIbHOTO CONMPOTHUBICHUS) U YACIHHOTO COMPOTUBIICHUS MOKPHI-
BAIOILEH TONIIHN (Cpepbl, OKPYKAIOIIEH CKBAXKUHY).

2. PacnonoxeHue BEpXHETO COSANHCHHUS.

3. PacmionoskeHre HUKHETO COCTNHCHUS.

4. TInomaae MOMEPEYHOTO CEUCHHS U TUN Marepuana (yIeIbHOE CONMPOTUBICHUE) BEPXHETO KalOess, Hc-
MOJIB3yEMOT0 Ha BXOJIaX K COOUPATEITIO.

5. Yucno, pacmonoxkeHne, MaTepual (3JIEKTPOIIOTEHITNAN) | IDIOMIA s ITOBEPXHOCTH aHOJOB YCThS CKBa-
JKUHEI.

6. [leiicTByromiee CONpOTHBICHUE CKBAKMHBI HA YPOBHE MOPCKOTO THA/YCThE CKBa)KHHBI, TAK)KE BHIBE/ICH-
HOE W3 pa3MepoB 00CaIHBIX TPYO M pa3MepoB TPyOUaTHIX AJIEMEHTOB, Beca, U THIA MaTeprana (yIeIbHOTO CO-
MPOTHUBIICHNS) M YACIHHOTO CONPOTHBIICHHS MOKPBIBAIOUICH TOMIHN (Cpeabl, OKpYKAIOMeW CKBaXHMHY), HO B
STOT pa3 AJIs BCe KOHCTPYKIIUH CKBAYKUHEI.

B KOHKpETHBIX MpUMepax MPECTABICHHBIX BBIIIC CUCTEM Kabenb mwin kabenu 41, HCrnoabp3yeMbIe T CO-
SAMHEHUS MOAYJIS cOopa ¢ KOHCTPYKIUCH/OKPYKAFOIUM POCTPAHCTBOM, MOTYT UMETh ILIOMIA (b MTOMEPEIYHOTO
cedyeHus paBHylo, Hanpumep, 10-140 MM2. 10 MM? MOKET CUMTATECS HUKHER rpaHuLed IpeanOoYTUTEILHOTO IS
(byHKIMOHUPOBaHUS pa3Mepa kabenss. OOBIYHO MPEIMOYTHTEIEHOW OyAeT OOJbINas IUIOMAab MOTEPEIHOTO Ce-
uenns. Kabens 140 MM moskeT GbiTh miockum kaGenem Tuna Kerite (RTM) LTF3. On cOOTBETCTBYET BepXHeil
TPaHUIIe TOTO, YTO B HACTOSIIIHI MOMEHT JOCTYITHO Ha PBIHKE, HO MOTYT OBITh HCIIOJH30BAaHBI U OOJBIIUE Pa3-
MEpBbI, €CIIH OHU JOCTYITHBL.

®ur. 8 npeacTaBiseT co00i OIOK-CXeMy, H300paxaromyro MPOIecc ONTUMHU3ANN cOopa SHEPTUU MOITY-
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jeM cOopa, paCKPBITHIM BBILIE.

Ha stame 801 mpeobOpa3oBarens 44 MOCTOSHHOTO TOKa 3aIlyCKaeTCs, MCIOJB3Ysl W3HAYANBHBIC HACTPOU-
KH/KOH(DUTypaIuio, ¥ MoJaeT JOCTYITHYIO SHEPTHIO CpecTBaM 45 HAKOTUICHUS 3apsia.

Ha »tame 802 ompenensioT, IMEET JIM MECTO JOCTATOYHOE HAMPSKEHHE JUIA TOJaYd MOIIHOCTH MHUKpO-
TIpoIeccopy B IeHTpaimbHOM Osioke 46. Ecnu oTBeT "HeT", TO 3Tam 802 MOBTOPSIOT O TeX MOp, MOKA OTBET HE
cta”er "aa", a KorJa OTBET CTAaHOBUTCS "1a", poriecc mepexoauT Ha stan 803, Ha KOTOPOM MUKPOTIPOIIECCOPY B
[EHTPaTbHOM 0JI0Ke 46 TIOJIAal0T MOIITHOCTb.

3atem Ha 3tame 804 MUKpOMpOIecCOp M3MEPSIET BBHIXOJ MOIIHOCTH OT COOMpATEessl YHEPTHH, U Ha dTare
805 Mukporporecc MOIUGUIHPYET HACTOWKH MpeoOpa3oBartens 44 MOCTOSHHOTO TOKA ISt HEOOIBIIOTO YBEIIU-
yeHus Harpy3ku. Janee, Ha stane 806, onpenesnsoT, IPUBOIUT JIM ATO K YBEIIMUCHHIO BBIXOJa OT COOMpaTes.
Ecnu otBet "ma", To mporecc Bo3BpaaeTcsi 00paTHO Ha cTaaumio 1o dTamna 805, 4ToO0bl HACTPOHKH MpeoOdpa3oBa-
Tenst 44 TIOCTOSTHHOTO TOKa MOTJIM OBITH CHOBAa U3MEHEHBI ISl HEOOJIBIIOTO YBEIMUCHHS HarPy3KH.

C npyro#i cTopoHsbl, eciy Ha dTarne 806 ompenesnsroT, YTo BBIXO/ HE YBEIMYMJICS, TOT/IA IIPOLECcC Iepexo-
Ut K otany 807, Ha KOTOPOM MHKpPONpPOIEcCOp MOAU(MUIMPYET HACTPOHKH Ipeobpas3oBarens 44 IOCTOSHHOTO
TOKa Ha HeOOJBIIOe YMEHBITICHHE HArPY3KH, U MPOIIECC BO3BpaIaeTcs Ha cTaauio a0 dTamna 806, 4To0b! onpee-
JIUTB, TIPUBEIIO JIM 3TO K YBEITMYEHHIO BBIXO/A.

ITocne aToro atambr 805, 806 u 807 monepeMEeHHO MOBTOPSIOTCS BO BpeMs cOOpa dHEPTyH, TaK YTO Ha-
Tpy3Ka MOCTETIIEHHO YBEIWIUBACTCS M YMEHBIIACTCS B 3aBUCUMOCTH OT PE3yNbTaTa, MoJydeHHOro Ha dTame §06.
OTO0 MPUBOAXT K TMHAMHICCKON ONTHMH3ALNN cOOpa MOIIIHOCTH.

Kak ynomuHanoce BeIIe, Korna npeodpazoBaTeins 44 MOCTOSHHOTO TOKA MCIIONB3YET MTOJIEBOH TPAH3UCTOP
Y CONYTCTBYIOIINH TpaHC(HOPMATOp, STl U3MEHEHHUSI HACTPOEK Ipeodpa3oBaTesisi MOCTOSHHOTO TOKA Ha JTarax
805 u 807 MoxeT conepikaTh TNl CMEHBI OTBETBJICHHSI, HCIIOJIb3YEMOr0 Ha BTOPUYHOM TpaHchopmarope, ais
MOJIM(MUIMPOBAHUS JODKHBIM 00pa3oM Harpy3kd. DTO TaKXKe CIIPaBeUIMBO B Cilydae, KOrJa INepeMEHHBIH
TpaHcdopmarop ocHaieH H-mMocTom, npeacTaBieHHbIM Ha dur. 2D.

B anmpTepHaTHBHOM BapHaHTE B TaKOM ciydae Ul BAPbHPOBAHUSI HATPY3KH MOXKET OBITH OTpETyIHpOBaH
pexxuM paboThl TpanzucTopos B H-mocre.

Ha ¢wur. 9 npencrariena 0JI0k-cxeMa, WIDTIOCTPpUPYIOMAs (YHKITMOHUPOBAHUE BHYTPUCKBOKUHHOTO 0J10-
Ka 4a aHaJIOTHYHO TOMY, YTO OTIMCAaH BBIIIIE.

Ha srane 901 onpeaensroT, JOCTATOYHO JIM MOIIHOCTH UIA MTOJA9X MOIIHOCTH MPOIECCOPY B HEHTPAIIb-
HOM Onoke 46. Eciu oTBeT "HET", TO TIPOIIECC OCTASTCS HA TOM K€ dTale JI0 TeX Mop, MOKa MOITHOCTH HE CTaHET
JOCTaTOYHO.

Korma MomHOCTH CTaHOBHTCS TOCTATOYHO, NMPOIECC IepexoanT Ha dTan 902, Ha KOTOPOM OIPEAESIOT,
MOJTyYeHa JIM KOMaH/a WK TpeOyeTcs M OTIpaBKa 3aIlylaHNpOBaHHOTrO Habopa maHHBIX. Eciam otBer "Her", TO
MPOLIECC OCTAETCS B TOM K€ COCTOSHHHU OIpPEJNENICHNs] TOT0, TPeOyeTCs M BBHINIOJIHEHHE HEKOTOPOTO JEHUCTBHS,
MIOKa HE HACTYIUT MOMEHT, Ha KOTOPOM BBIITOJTHEHUE ACHCTBUS MOTpedyeTcs.

Korna neiictue Tpedyercs, npouecc nepexoaut Ha stan 903, Ha KOTOPOM B COOTBETCTBUH C TPEOOBAHHEM
BOCCTAHABIJIMBAIOT JaHHbBIC OT CEHCOpa WM 3allOMHHAIOIIETO YCTPOICTBa, a HarpysKa, IpeJcTaBlieHHas codupa-
TEJIEM SHEPTHH MEXIly COCTUHEHUAMH 41a, MogynmupyeTcs I KOTUPOBKH STHUX JaHHBIX.

OTaeNbHO, B YCThe CKBKHHBI Ha dTane 904 oCyIIecTBISIOT MOHUTOPHUHT TTOTCHIIMAA HATIPSDKEHUS YCThS
CKBa)XXWMHBI, M JaHHBIC JIEKOJAUPYIOT BO BTOPOM MHKpoOIpoIeccope. 3ateM, Ha dTarne 905, u3BiIeUeHHbIE JaHHBIC
MOTYT OBITh SKCIIOPTHPOBAHBI MITH 3aHOBO MEPEIaHbl KIUCHTY, HallpUMeEp, IIOCPEACTBOM HOIBOIHON aKyCTHIe-
CKOY JIMHUY WITM KaHaja KOMMYHHUKAITHH.

@ur. 10 womocTpUpyeT CKBRXXMHHYIO YCTaHOBKY, BKIJIIOYatomnyro B ceds riatdopmy 1000. Yerse 1 ckBa-
JKMHBI pacriofioxkeHo Ha miomanke 1001 mnardopmer 1000. B nanHOM cityyae Merayummueckast KOHCTPYKIUS
BKJIIOYaeT B ceOs paiizep 1002 mexny ypoBHeM nHa u muatdopmoit 1001, Dkcrryaranuonsas KojgoHHa 21 mpo-
xoauT B paiizepe 1002 BHYTph CKBa>KMHBL. BHYTpH CKBa)KMHBI IPEeyCMOTPEHBI 00canHble TpyOb! 22, 23. Camas
BHYTpPEHHsIs1 oOcanHast TpyOa 22 sBisercs npojoinkenueM paiizepa 1002. Ha miuardopMeHHOH KOHCTPYKLUH
1000 npexycmoTpeHs! aHop! 3B kaTtoaHo# 3amuTel. Mexy miatdopMoii 1 BHYTPUCKBaKHHHOM KOHCTPYKINEH
2 (obcamHo#t TpyOOW W IKCIUTyaTAIIMOHHOW KOJIOHHOW) OyIeT WMETh MECTO 3JIeKTpuueckoe coeaunenne. OHO
MOXKET obecreqnBaThCs uepe3 onopHyto mwuty 1003 s OypeHwust /Wi depe3 YCThe CKBOKUHBI, pai3ep u Ipy-
THe KOMITOHCHTHI, TaKHe KaK HaIlpaBIAIONINE paif3epa. B Takux ciydasx MoxeT OBITH CIOXHO y3HATb, T/IE CIe-
JIaTh BEPXHEE COSAMHEHNE KOHCTPYKIMK cOOpa, aHAJIOTUYHO TOH, 4TO MpeacTaBieHa Ha ¢wur. 1, 3, 4 wim 6, s
obecrieueHns Hanmmydirel 3¢ dekTuBHOCTH. He Bcerma OyaeT n3BecTHO, Iie TOK KaTOMHOHM 3aIIUThI OyIeT BBe-
JICH B MIPOBOJAIIYIO TPYOY (CEKIMN YATMHEHHBIX AJIEMEHTOB), KOTOpasi IPOXOIUT BHYTPh CKBaXXWHBI. Kak yrro-
MHHAJIOCh BBIIIE, MOXET OBITh NMPEANOYTHTEIFHBIM CO3JaHIE BEPXHETO COCANHEHHUS B HETIOCPEICTBEHHOH On-
30CTH K y4acTKy, Ha KOTOPOM BBOAMTCS TOK KaTOJHOH 3amuThl. IIpu cTpeMyieHMH K ONTUMH3AIMK OJHOM W3
ommid OyneT yrnpaBieHHe 3TOW TOYKOW BBOJA - T.€. FapaHTUPOBAaHHE TAIbBAHMYECKOTO COSIAMHEHHS B M3BECT-
HOH Touke. J[pyroii anbrepHaTHBOM OyIeT obecreyeHne CUCTEMbl MHOYKECTBOM aJIbTEPHATHBHBIX TOUYEK BEpPXHE-
TO COCIUHCHHUS JUII MOAYIISA cOOpa M oOecreucHHe BO3MOXKHOCTH BhIOOpa Hamboiee 3(pQeKTUBHON TOUKH CO-
eIMHEHUsI Tociie ycTaHOBKH. OOBIYHO B TAKOM CIIy4ae CHCTeMa MOJayd MOLIHOCTH OyJeT yCTaHOBJICHA CO MHO-
JKECTBOM BEPXHHUX KaOENbHBIX COCAMHECHUN C METaUTMISCKOW KOHCTPYKIMEH, mpu 3ToM Hamboliee 3¢ HeKTHB-
HBII BEIOMpaeTcs, HallpuMep, YIIpaBICHIEM HEePEKITIoUaTeNs IO YIIPaBIeHHEM [IEHTPATLHOTO OJI0Ka.
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AJbTEepHATHUBBI JUIS CUT'HAJA, YCTPOMCTBA U ceHCcopa.

Brime onmcanbsl pa3sHOOOpa3Hble KOHKPETHBIC PEIICHHs Ul MOoAa4yM cUrHaja. Bo m30exaHne COMHEHUH
CIIeIyeT 3aMEeTHTh, YTO OOJBIION CIIEKTP PEHICHUH MOJaul CUTHATAa MOXKET MCIOJIB30BATHCSA KaK OTIACIBHO, TaK
¥ B KOMOWHAIMK ¢ Pa3HOOOPA3HBIMU YaCTSIMH CHTHAJFHOTO KaHala B CHCTEMax, aHAJIOTHYHBIM TEM, YTO 3/1eCh
ommcanbl. Tak, 6ecIIpoBOIHBIE CUTHAIIBI MOTYT IIEPEIaBaThCA [0 MEHBIIEH Mepe B OJHOW U3 CIEAYIONNX (hopM:
3JIEKTPOMArHUTHOM, aKyCTHYECKOH, Yepe3 MHIYKTHBHO CBA3aHHBIC TPyOUaThIe HIIEMEHTHI U 3aKOIUPOBAaHHBIMH
HUMITYJTbCaMH JIaBJICHUS, IPU 3TOM CCBUIKHM Ha OECIIPOBOIHON XapakTep Mepemaadd OTHOCATCS K yKa3aHHBIM (op-
MaM, B OTCYTCTBHE YTBEPKIACHHS 00 0OpaTHOM.

Curnassl, B OTCYTCTBHE yYTBEPXKICHUS 00 00paTHOM, MOT'YT BKIIIOUATh B €05l CUI'HAJIBI YIIPABJICHUS U CUT-
HaJibl JaHHBIX. CHTHAIBI YIIPABJICHUS] MOTYT YIPaBIISATh pabOTON BHYTPHCKBKWHHBIX YCTPONCTB, BKJIIOYAs CEH-
copbl. JlaHHBIE OT CEHCOPOB MOT'YT Ilepe/IaBaThCsl B OTBET HA CUTHAN yrpaBieHus. bonee Toro, noixyueHue paH-
HBIX W/WJIM Tepejada apaMeTpoB, HalpUMep, NOIyYeHHE W/WIIK Tepeaaya CKOPOCTH WIHM pa3pelieHus, MOXKET
MEHSTHCSI COOTBETCTBYIOIIMMH CUT'HAIaMH yIIPABICHUSL.

Wmmynbebl 1aBiieHHsT BKIIIOYAIOT B ¢e0s1 CIIOCOOBI OCYILECTBIECHHS CBS3U OT/C IPOCTPAHCTB(a/0M) CKBaXKHU-
HBI/CTBOJI(2/0M) CKBaXXHHBI, TI0O MEHBIIIEH Mepe 0T/c oH(0ro/MM) U3 6oJiee TITyOO0KO PacoOKEHHBIX YYaCTKOB B
CKBa)XMHE/CTBOJIC CKBA)XMHBI, W TOBEPXHOCTHIO CKBaXKHHBI/CTBOJIA CKBA)XHHBI, HCTOJIB3YS ITOJOKHUTEIBHBIC
W/WIIA OTPULIATEIbHBIE U3MEHEHUS aBJICHUS, W/WIH W3MEHEHHS pacXoia MOTOKa TeKydel cpeapl B TpyOuaToM
3JIEMEHTE W/WJIH 3aTPyOHOM IMPOCTPAHCTRBE.

3aKoaMpOBaHHBIE MIMITYJIBCHI JABJICHUS IPEACTABIIOT OO0 MMITYJIbCHI JAaBIICHUS, A KOTOPHIX ObLia
MCIIOJIb30BaHa CXeMa MOIYJISIIAHN IJIs1 KOAUPOBKH KOMaH]

W/WIM TaHHBIX B U3MEHEHMSX JABJICHHS /WM pacxoja MOToKa. [Ipr 3TOM B CKBa)KMHE/CTBOJIE CKBayKUHEI
UCIIONIb3YeTCsl TPeoOpa3oBaTeNb Ul JETEKTHPOBAHUS W/WIIM TEHEPUPOBAHMS yKa3aHHBIX M3MCHEHHH, W/WJIH B
CKBa)KHHE/CTBOJIC CKBa)KUHBI HCIOJIB3YETCS DIICKTPOHHAs CUCTEMa JUIsl KOJUPOBKH W/WITH AEKOIMPOBKH KOMAaH/
VWM JaHHBIX. Tak, WMITYJIBCHl [JaBJICHUS, HUCIIOJIB3yeMble BMECTE€ C OJIEKTPOHHBIM BHYTPHUCKBAXKHH-
HBIM/CTBOJIOBBIM MHTEp(deHcoM, orpeeeHsl 31ech KaK 3aKOIUPOBaHHbIE UMITYJIbCH NaBieHus. [IpenMymiect-
BOM 3aKOJUPOBAHHBIX UMITYJIbCOB JABJICHHUS, aHAJOTMYHO TEM, YTO OIPENENEHBI 3/1eCh, SBISACTCA TO, YTO OHU
MOTYT OBITH OTIPABJICHBI HA JNEKTPOHHBIE MHTEP(EHCH W MOTYT OOCSCIEYHTH JYYIIyI0 CKOPOCTH Iepenadn
W/WIIA TUAaTa30H, YeM UMITYJIBCHI IaBICHHUS, OTIIPABICHHBIC Ha MEXaHMYECKUE HHTEPEHCHI.

Tawm, rae 11 epeqady CUTHAIOB YIPABICHUS UCTIOIB3YIOTCS 3aKOANPOBAHHBIE MMITYJIECHI TABICHUS, MO-
TYT HMCIIONB30BATHCSA Pa3HOOOpa3HBIE CXEMBl MOAYJILUH U1 KOIWPOBKH CHTHAJIOB YIPABICHUA, K TPUMEDPY,
W3MEHEHUE NaBIICHUS WM CKOPOCTh M3MEHECHHS JABJICHHS, aMIUTMTYAHAs MaHuUTymsaus (anmn on/off keyed,
OOK), azoBo-ummynscHas MoxyJsius (anri. pulse position modulation, PPM), Momynsiuust ITMPUHEL UMITYJIb-
ca (anra. pulse width modulation, PWM), manumyssiumst mytem cisura 9actoTsl (anri. frequency shift keying,
FSK), manumysnsiunst mytem casura nasieHus (anri. pressure shift keying, PSK), Manumymnsuums myrem crisura
ammatyasl (anrn. amplitude shift keying, ASK), Moryr ncrnons3oBaThcsi KOMOMHAIIMHM CXEM MOAYJISILIMM, Ha-
npumep, OOK-PPM-PWM. Ckopoctr mepenadn cXxeM MOIYISLUH 3aKOAWPOBAHHOTO JABJIEHUSI OOBIYHO HU3-
KHe, 1 OOBIYHO COCTABISIOT MeHee 10 Out/c, a MoryT coctaBisaTh MeHee 0,1 Out/c.

3aKoaMpOBaHHBIC UMITYJIECHI JABJICHUS MOTYT OBITh MHIAYIIUPOBAHBI B CTATHYHBIX WM TEKYIIUX KUIKUX
cpelax, ¥ MOTYT OBITh AETCKTUPOBAHBI HAMIPSIMYIO MUIM KOCBEHHO M3MEPEHNEM U3MEHEHUS JaBJICHHUS W/WIIH pac-
xoJa moToka. JKumKkue cpeisl BKIIOYAIOT B ceOs )KUIKOCTH, Ta3bl U MYJIbTH(A3HBIE XKHUIKAE CPEIBl, a MOTYT
OBITH KUIKUMH CPEAaMU CTaTHUECKOTO YIPABICHUS, W/WIH XUIKAMH CpPelaMH, IPOM3BEACHHBIMU CKBKUHON
WA BBEACHHBIMU B CKBaKUHY.

BecnipoBoiHbIE CUTHAIIBI MOTYT OBITH CIIOCOOHBI IPOXOANTH Yepe3 Oaphbep, TaKOW Kak 3ariiymika MM 3a-
TpyOHOE YCTPOHCTBO repMeTH3alNH, KOTJa OHO (hMKCHpOBaHO Ha MecTe. [loaToMy OecripoBOJHEIE CUTHAIIBI MO-
TYT NepenaBaThCsl 10 MEHbIIEH Mepe B ciieayonmx (opmax: B (opMe 3JIEKTPOMarHUTHOTO, aKyCTHYECKOTO
CHUTHaJIa WJIM HHIYKTUBHO COCIMHEHHBIMHU TPYOYaTBIMH JIEMEHTAMHU.

DJIeKTpOMarHUTHAs/aKyCTHYecKas ofavya M Mojavya 3aKOANPOBAHHBIX UMITYJIbCOB JABJICHHS HCIIOIb3YIOT
CKBa)XHHY, CTBOJI CKB)XMHBI M MOPOJNY B KaueCTBE CPEIbl VISl Mepeladn. DIIEeKTPOMarHUTHBINH/aKyCTHIEeCKUH
CUTHAQJI WM CUTHAJI AAaBJICHUS MOTYT OBITH OTIPABJIEHBI W3 CKBAXHHBIL, WM ¢ TOBepxHOCTH. [Ipm momade B
CKB)KUHE JIEKTPOMATHUTHBINA/aKyCTUIECKHI CUTHAI MOKET OBITh CTIOCOOEH MPOXOAUTHh Yepe3 Joboe 3aTpyod-
HOE YCTPOWCTBO T€PMETH3AINH, XOTs B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS OH MOXKET MPOXOIUTH B 00XO[,
HaIpuMep, BOKPYT JI000T0 3aTpyOHOTO YCTPOHCTBA repMETH3AITHH.

DJeKTPOMarHuTHHIE U aKyCTHYECKHE CHTHAJBI TOJIE3HBI, TaK KaK OHM MOTYT OCYIIECTBIATH Iepeady ye-
pe3/CKBO3b 3aTpyOHOE YCTPOMCTBO TepMETH3AIMN 0e3 CIeIHaTbHON HHPPACTPYKTYPhl HHIYKTUBHO COEIMHCH-
HBIX TPYOYaThIX JIEMEHTOB, a B cilydae Iepelayd JaHHBIX KOJIWYECTBO MH(OpMAIHH, KOTOPOE MOXKET OBITH
nepenano, 0ObIYHO OOJIbIIIE B CPaBHEHMH C IMOJAadei 3aKOJMPOBAHHBIX MMITYJIHCOB JNaBJICHUS, OCOOCHHO IPH
MOJYYCHHUH TAHHBIX U3 CKBAYKHHBI.

[Tpn ucnonb30BaHUM MHAYKTHBHO COEAWHEHHBIX TPYOUaTHIX 3JEMEHTOB OOBIYHO MPENyCMATPUBAETCS IO
MEHBIIIEH Mepe ecsTh, OOBIYHO ropas3io OoJbIIe, OTACIBHBIX OTPE3KOB MHIYKTUBHO COCANHEHHBIX TPYOYaThIX
9JIEMEHTOB, KOTOPBIE BO BpeMs HCIOJIBb30BaHUS COCIMHEHBI BMecTe Il GOPMHUPOBaHMS KOJIOHHBI MHIYKTHBHO
COEIMHEHHBIX TPyOUaThIX 351leMeHTOB. OHU UMEIOT IETBHBIN IPOBOI M MOTYT HMETh BHJI TPYOUaTHIX 3JIEMEHTOB,
TaKMX KakK dKCIUTyaTallmoHHasi TpyOa, OypunbHas TpyOa i obcamuas Tpyoa. Ha kaxmaoM coemnHEeHUH coce-
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HUX OTPE3KOB UMEET MECTO MHIAYKTUBHOE COCAMHEHHE. MCconb3yeMble HHIYKTUBHO COCTUHECHHBIC TPyOUaThie
3JIEMEHTHI MOTYT OBIThH TipenocTaBieHsl komnanueit NOV mox 6pergom Intellipipe®.

Tak, 2MeKTpOMarHUTHBIC/aKyCTHYCCKIE WU OCCIIPOBOMHBIC CHTHAJBI JABJICHUS MOTYT IEpelaBaThCs Ha
OTHOCHUTEIILHO OOJIBIINEC PACCTOSHHS B BHUJAC OCCIIPOBOJMHBIX CHTHAJIOB, OTIPABICHHBIX HA PACCTOSHHUE IIO0
MeHbIeir Mepe 200 M, onmmuoHaANBHO - 6osiee yeM Ha 400 M WM Aalblie, 9TO, OYEBUIHO, SIBIISIETCS TPEUMYIIIe-
CTBOM TIepe]l CHTHAIaMU MaJIOi JadbHOCTH. VIHAYKTHBHO COEAMHEHHBIC TPYyOUaThie 3JIEMEHTH HMEIOT MIPEeuMy-
mecTBo/2(h(deKT 3a cueT KOMOMHAIIMK TIEBHOTO TMPOBOJIA M MHAYKTHBHBIX coenuHeHuH. [IpoxoaumMoe paccTos-
HHE MOXET OBITh Topa3fo OO0JbIIe B 3aBUCIMOCTH OT JJITHBI CKBa>KHUHEI.

JlaHHbIE W KOMaHABI B CHUTHAJaX MOTYT OBITh PETPAHCIMPOBAHBI WIHM NEpPEHaHBl APYTUMH CPEICTBAMH.
Taxk, 6ecripoBOJHBIC CHUTHAIBI MOTYT OBITh KOHBEPTHPOBAHBI B JIPYTHE THUIBI OCCIPOBOAHBIX WM IIPOBOJHBIX
CUTHAJIOB, OIMIIHOHAIEHO PETPAHCIUPOBAHBI, TEMHU K€ WU APYTUMH CIIOCOOAMH, HAIPUMED, TUAPABIHICCKIMU,
JNEKTPUYECKUMH U BOJIOKOHHO-OTITUYECKAMU JTHHUAMU. Hampumep, CUrHAIIBI MOTYT OBITH MEpEaHbl depe3 Ka-
Oenb Ha MEpBOE pacCcTOsIHWE, Hampumep, cBbime 400 M, a 3aTeM TepelaHbl MOCPEACTBOM aKyCTHYECKOH Wid
JJIEKTPOMATHUTHOM CBSI3W Ha MEHBIIEE paccTosiHue, Harpumep, 200 M. B apyrom npumepe oHE MOTYT OBITH TiC-
penansl Ha paccrosiHre B 500 M ¢ TOMOIIBIO OTIIPaBKU 3aKOJUPOBAHHBIX UMITYJIBCOB JaBiieHus, a 3aTeM Ha 1000
M C ITOMOIIBIO THAPABIMYECKON JINHHH.

B nmomonHenme x GecripOBOIHBIM CPEICTBAM IS IEpPEladyl CUT'HAJa MOTYT MCIOJIB30BaThCS HMPOBOIHEIC
cpencrea. PaccrosHmMe, mpoXoaMMoOe CHUTHAJIAaMH, 3aBHCHT OT TIIYOWHBI CKBaXKHHBI, 3a9acTyI0 OECIIpOBOIHON
CUTHAJI, BKJIIOYasl TIOBTOPUTENIH, HO MCKIIIOYas OO0y He OecrpoBOAHYIO Mepenady, nmpoxoaut 6omee 1000 M,
nn 6onee 2000 M.

Pasnmiunble OecipoBOAHBIE CHTHAJBI MOTYT MCTIONB30BAaThCS B OAHOM M TOM k€ CKBa)KMHE JJISI OCYIIECTB-
JICHUS CBSI3U U3 CKBA)KMHBI B HATIPABJICHUU TMOBEPXHOCTH, W JIJISl OCYIICCTBIICHUS CBSA3M C IOBEPXHOCTH B CKBa-
KUHY.

BecnipoBoiHBIC CHTHANBI MOTYT OBITH OTIIPABIICHBI CBA3HOMY YCTPOMCTBY HAIIPSIMYIO WIIM HE HANPSIMYIO,
HaIpUMep, 33 CYCT MCIOJIH30BAHUS BHYTPUCKBAXKUHHBIX pelie HAJ U/IIU TOJ JTF0OBIM 3aTPyOHBIM YCTPOHCTBOM
repMeTH3aluu. becnpoBOIHOW CUTHAT MOXKET OBITH OTIPABIICH C MOBEPXHOCTH WJIHM C CEKI[UH MPOBOJHOW JIH-
HHUW/THOKOHN KOJIOHHBI THIA "KONTIOOMHT" (MJIM MOJBbEMHHUKA) B JIIO0OH TOUKE CKBa)KMHBI, OTIIMOHAIBHO - BEIIIC
J000T0 3aTpyOHOTO YCTPONCTBA TEPMETH3AITUH.

AKyCTHYECKHE CUTHAJBI U CBA3b MOXET BKIIIOYATH B ceOs mepenady depe3 BUOpaIiio KOHCTPYKIIUH CKBa-
JKUHBI, BKITIoYas TpyObl, 00CaaHyI0 TPYOy, XBOCTOBUK, OYPWIBHYIO TpyOy, OypHiIbHbIE My ThI, KOJOHHY, THO-
KyI0 KOJIOHHY THUNa "KOJTIOOWHT", HACOCHYIO IITaHTY, BHYTPHUCKBOKHHHBIC WHCTPYMEHTHI; Tiepelady depe3
KUJKYIO cpely (BKIIFoUas repegady uepes ras), BKIIodas nepenady depes KUAKYIO CPeay B CEKIMAX CKBAKHHBI
6e3 oOcamHO¥ TpyOBI, BHYTpH TPYO, BHYTPH 3aTPyOHBIX MPOCTPAHCTB; Mepeady dyepe3 CTaTHIeCKUe U TEeKy-
IIKE KUAKHE CPEAbl; MEXaHUYECKYIO Mepeaady 4epe3 MPOBOAHYO JTHHUIO, OJHOKWIEHBIA MPOBOJ WU THOKYIO
MPOBOJIOKY; Iepeavy yepe3 3eMIIo; Iepeaady 4epe3 o0opynoBaHHe YCThs CKBaKMHBL. OCyIeCTBICHHE CBS3H
Yyepe3 KOHCTPYKIUIO H/HITH Yepe3 KUIKYI0 CPEy ABISICTCS TMPEATOYTHTEIBHBIM.

AxycTHyeckas mepenavya MOKeT ObITh HU3KO4acTOTHOH (<20 I'Ir), MOXKET HaXOIUTHCS B IpeeiaxX CIIbIIIHU-
moro juamnazona (20 I'n - 20 k['), u uMeTh ynbrpa3BykoBbie 4acToThl (20 k[t - 2 MI'n). [IpeanourturensHo,
9TOOBI aKyCTHUYECKas Tepeaada HaxoAuIach B Ipeeiax casimumMoro nuanaszona (20 I - 20 xI'm).

AKyCTHYECKHE CUTHAIBI M CBSA3b MOTYT BKIIOYATh B C€0s CIIOCOOBI MOIYIISINH, TaKHe KaK MAHUITYJISIIHAS
myTeM caBura 4actoTel (aHri. Frequency Shift Keying, FSK) n/unm manumynsoust myTem caBura ¢asbl (aHTIL
Phase Shift Keying, PSK), u/unu 6osee mpoaBHHYTHIC TIPOU3BOAHBIE YKa3aHHBIX CIIOCOOOB, TaKHe KaK KBajpa-
TypHas MaHWUIyJsius myteM caBura (assl (anri. Quadrature Phase Shift Keying, QPSK) wim xBamparypras
amrauTyaHast MaHumyssius (aamn. Quadrature Amplitude Modulation, QAM), 1 IPEeNIOYTUTENBHO BKIIIOUESHUE
croco0OB Tiepeiayyl CHTHalla ¢ pacIupeHHbIM criekTpoM (aHmin Spread Spectrum Techniques). OObr9HO OHU
aJaNTUPOBAHKI JUI1 aBTOMATHYCCKON HACTPOMKHM YacTOT Mepeiadyrl CUTHANIA M CIIOCOOOB JUIS TIPUBEACHUS B CO-
OTBETCTBHE yCIOBUSIM B CKBaXKUHE.

AKYCTHYECKHE CUTHAIBI M CBSA3b MOTYT OBITH OJHOHATPABICHHBIMU WM JBYHANpaBlIeHHBIMH. {71 OT-
MPaBKH W/WIH MOJMYYCHHsT CUTHAJIA MOTYT HCIIONB30BaThCS MbE303JICKTPUICCKUN, HHIYKTHBHBIN Mpeodpa3oBa-
TEJb WIA MarHUTOCTPUKIIMOHHEIC TPEOOPa30BATEIIH.

DnexTpoMarHuTHas (MHOTIa Ha3bIBaeMasl kBazucTarmdeckoi (anri. Quasi-Static, QS) GecripoBoHas CBA3b
OOBIYHO HAXOIUTHCS B CICAYIOMINX YAaCTOTHBIX JHMANa30Hax: (BHIOPAHHBIX HA OCHOBAHWH XapaKTEPHCTHK pac-
MIPOCTPAHEHNS)

JMana3oH HWKe CBEepXHU3KoU gacToThl (Hrmke-CHY) (axcTpemanso HU3Kast yactoTa) <3 ' (0OBIYHO BBI-
me 0,01 I'm);

CHUY (cBepxnuzkast yactoTa) 3 't - 30 I';

cynepuuskas yactora 30 I' - 300 I';

YHUY (ynerpannskas yacrora) 300 'y - 3 xI'm; u,

OHUY (ouens HU3Kast yactoTa) 3 KI'11 - 30 k['11.

HckiroueHneM JUTs BBIIICOMMCAHHBIX YaCTOT SBJISCTCS 3JICKTPOMArHUTHAS CBSI3b, HCIIONB3YIOIAs TPyOy, B
BUJIC BOJHOBOJIA, B YACTHOCTH, HO HE OTPAaHHYUBA’ICH 3THM, KOTJIa TPyOa HAIOJIHEHA Ta30M, IIPH 3TOM OOBIYHO
MOTYT HCTIOJB30BaThCs 9acTOThl OT 30 k[ 70 30 Tl B 3aBUCHMOCTH OT pa3MepoB TPYObI, SKHIKOH Cpenbl B
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TpyOe, u auama3oHa cBs3u. JKuakas cperma B TpyOe MPENNOYTHTENBHO sBIsSeTCs HempoBojsmei. [larent US
5,831,549 packpbIBaeT cucTeMy TUCTAaHIMOHHOTO M3MEPEHUs, BKIFOYAIONIYIO B ce0sl THrareplioBylo nepenady B
HAIIOJTHEHHOM T'a30M BOJIHOBOJIE TpyO9aTOii (hOpMEI.

Junanazons! Hmwke-CHY w/wmm CHY mone3Hsl 1 CBA3M U3 CKBaXMHBI HA TIOBEPXHOCTH (HampuMep, Ha
pacctostaue cBbimre 100 m). [y Gotee TOKaNBHOM CBS3H, HAPUMED, Ha paccTossHUM MeHee 10 M, momne3eH nua-
na3zon OHY. TepMmuHOIOTHA, HCIIOIB3yeMas 3/1€Ch U YKa3aHHBIX AMANa30HOB, olpeaesieHa MexayHapoIHBIM
CorozoMm DnektpocBssu (anrt. International Telecommunication Union, ITU).

DJeKTpOMarHnTHas CBA3b MOXKET BKJIIOUATh B ce0sl mepenady COOOIIECHUI MOCPEICTBOM OJHOTO WIIH He-
CKOJIBKHX CIIOCOOOB: HAIOKEHUEM MOAYJIMPOBAHHOTO TOKA HA YIJMHEHHBIN JJIEMEHT W UCIOJIh30BAHUEM 3EMIIU
JUTSL 3aMBIKaHUSI KOHTYpa; Tiepeadcii TOKa B OJIMH TPyOUYaTHIH AJIEMEHT U 00ECIICUCHIEM TPACKTOPHU BO3BpaTa
BO BTOPOM TPYOUaTOM 3JIEMEHTE; UCIIOJIb30BAHHEM BTOPOI CKBaXKHHEI B KAYECTBE YaCTH TPACKTOPUH TOKA; TIe-
penayeii Ha TUIOIIAAb OKOJI0O MECTOPOXKICHUS WU YIAICHHYIO OT MECTOPOXKIICHHS, CO3aBas METIF0 TOKa B Yac-
TH METAJUTUYCCKOW KOHCTPYKIIMM CKBAXKHHBI JUTS CO3/IaHUS PA3HOCTHU MOTCHIMAIOB MEXKAY METAUTUUCCKOW KOH-
CTPYKIMEH U 3eMJICH; NCTIOIh30BAHUEM OTCTOSIINX KOHTAKTOB JUIS CO3JAHUS YJICKTPUUIECKOTO JAHUITOIBHOTO TIe-
penaTdnka; MCIOJIb30BaHIEM TOPOUAAIBHOTO TpaHchopMaTopa Ui HAJOKEHHS TOKAa HA METAIIMYECKYI0 KOH-
CTPYKIMIO CKBaYKMHBI; HCIIOIB30BAHNEM H30JIMPYIOMIETO OJIOKA; paMOYHOM aHTEHHBI IJIS CO3MAaHHS MOIYIHPO-
BaHHOTO MarHUTHOTO TIOJIS, BAPbUPYEMOT0 BO BPEMEHH, HIIH ITOCPEICTBOM IIEpeaadyl uepe3 Mopory; mepeaadu B
o0camHOW TpyOe CKBa)KWHBI; HCIOJIH30BAHNEM YUIMHEHHOTO AJIEMEHTA U 3eMJIM B KA9eCTBE COOCHOH JIMHUM TIe-
penavn; MCIOIB30BaHUEM TPYOUaTOTO JIEMEHTa B KaUeCcTBE BOJHOBOJA; Iepenaducii CHapyku 00cagHO TpyOsI
CKBa)KHMHBL.

OCOOCHHO TOJIE3HBIM SIBJIACTCS HAJOKCHUE MOAYJIMPOBAHHOTO TOKA HA Y/UIMHCHHBIA DJIEMEHT U HCIOJb-
30BaHHUE 3EMJIM IS 3aMBIKAHUS; CO3/JaHUC TCTIM TOKA B YaCTH METAJUIMYCCKON KOHCTPYKIUH CKBAKHUHBI IS
CO3/IaHMs Pa3HOCTH MOTCHIIMATIOB MEXy METAIUTMYCCKON KOHCTPYKIUEH M 3eMJICH; CIIOb30BAHUE OTCTOSIITIX
KOHTaKTOB JJIS1 CO3aHUS IEKTPHUYCCKOTO TUTIOIBHOTO MEPEAaTYNKa; M UCTIOIb30BaHIE TOPOUIATEHOTO TPaHC-
(dhopMaTopa 11 HAJTOKECHUS TOKA Ha METAJUIMIECKYIO KOHCTPYKITHIO CKBa)KUHBI.

Jnsa s dexTnBHOTO yIpaBiIeHHS TOKOM M €ro HalpaBICHUS MOXKET MCIIONB30BATHCS MHOKECTBO Pa3HOO0-
pa3HBIX pemeHnit. Hanpumep, 01HO WM HECKOJBKO M3 CIEAYIONINX: UCIIONIb30BAaHIE H30IUPYIOMIETO MOKPBITHS
WIIN pa3fenuTene Ha TpyO9aThIX IeMEHTaX CKBAaXKHHBI, BEIOOP KHUIKHUX CPel] YIIPABICHUS CKBAXIHBI WX IIe-
MEHTOB B WJIM CHApPYXXH TPyOUaTHIX 3JIEMEHTOB IS SJCKTPHUIECKOTO COSAWHECHUS C TPYOUATBIMH dJIEMEHTaMHU
WA W30JIALINHN TPYOYaThIX JIIEMEHTOB; UCIOIb30BaHUE TOPOUIA BEICOKOH MarHUTHOW IMPOHUIIAEMOCTH IS CO3-
JTaHWA WHIYKIINA ¥ KaK CIEeJCTBHE MMIICIAaHCa; HCIIOIB30BAHNE M30JIMPOBAHHOTO MPOBOAA, Kabemsl WiIH U30JIH-
POBAHHOTO YAJHHEHHOTO MPOBOIHUKA, KAK YaCTh TPACKTOPHH MEPEAAYu WU aHTCHHBI; UCTIOB30BaHUE TPyOUa-
TOTO AJIEMEHTA B KaYeCTBE KPYTJIOr0 BOIHOBO/IA, UCIIOIF30BAHNE JHAMIA30HOB CBEPXBBICOKHX JacToT (3 rl'm - 30
rl') u ynprpaBsicokux 4actoT (300 MI'n - 3 ).

Jlns monmy4yeHus epeJaHHOTO CUTHAa MOTYT UCIIOIh30BATHCS PAa3IUUHBIC CIIOCOOBI, OHU MOTYT BKJIFOUATh
B ceOs NETEKTHPOBAaHHUE MOTOKA TOKA; NCTEKTHPOBAHHE PA3HOCTH IMOTCHIIUANIOB; HCIOJIB30BAHUE JHITOIBHOU
AHTCHHBI; WCIIOJIB30BAHUE PAMOYHOM aHTECHHBI; HCIOJIh30BAHUE TOPOUAATHHOTO TpaHC(HOPMATOPA; HCIIOIH30Ba-
HHUe 3 dexTa Xoiia WK aHaJOTHYHOTO JETeKTOpa MarHUTHOTO IIOJIST; MCIIOJIF30BaHUE CEKIINH METaJUTHYECKON
KOHCTPYKLIMH CKBa)KUHBI KaK 9aCTh JUIOIBHOW aHTEHHBI.

Korma wncmons3yercss TepMuH "y/UIMHEHHBIA 2J€MEHT" B OTHOIICHWW JJICKTPOMATHWTHOW Iepenadu, OH
MOKET O3Ha4aTh JIIOOOH yIITMHEHHBIN (TPOTSHKEHHBIN WM TIPOIOITOBATHIN) MIEKTPUIESCKUI TIPOBOTHUK, BKITIO-
gas: XBOCTOBHK; 00CamHYyI0 TPyOy; KOJOHHY HWJIM TPYOUATHIH AJIEMEHT; THOKYIO KOJOHHY THMA "KOJTIOOWHT";
HACOCHYIO IIITaHTy; MIPOBOIHYIO JHHHUIO; OYPOBYIO TPYOY; OJHOKWIBHBIN MPOBO] I WHAYKIIUOHHBIH TIPOBOJ.

JlaTayuku MOTYT COAEpIKaTh OJHMH MU HECKOJIBKO PAa3JIMYHBIX THUIIOB CCHCOPOB. ENMHCTBCHHBIA WU KaX-
JIbI U3 CEHCOPOB MOXKET COEIMHATHCS ((PU3NUECKH MM TTOCPENICTBOM OECIPOBOIHOM CBSI3M) C OECIIPOBOAHBIM
MePEAATINKOM, ¥ TaHHBIC MOTYT TIepPEIaBaThCsl OT OSCIPOBOHOTO MEPEAAaTINKA K TIPOCTPAHCTBY BEIIIIE 3aTPyO-
HOTO yCTPOMCTBa TePMETU3AIUNH WK, HA000POT, B HAIPABJIICHUH IMOBEPXHOCTHU. JJaHHBIC MOTYT MepeaaBaThCs 10
MEHBIICH Mepe B OMHOU M3 (OpPM: IIEKTPOMATHUTHOM, aKyCTHUCCKOW (OpME M WHIYKTHUBHO COCTUHCHHBIMU
TpyOUaTHIMU dJIEMEHTaMH, OCOOEHHO B aKyCTHYECKOW W/WIM SJEKTPOMAarHUTHON ¢opMme, Kak ObLIO OMUCAHO
BBIIIIE.

Takue KOpPOTKOIMCTAaHIIMOHHBIE OCCIIPOBOIHBIE COCIWHEHHS MOTYT 00eCHedmBaThCA DIIEKTPOMATHUTHOM
CBSI3BIO B IMANIa30HE OYCHb HU3KHX YacTOT.

[IpemycMOTpeHHBIE CEHCOPBI MOTYT OCYILECTBIIATH H3MEPEHHE JIF000TO MapaMeTpa, U MO3TOMY OBITh CEH-
COpOM JIF000TO THIIA, BKIIFOYAs, HO HEO0A3aTEIFHO OTPaHUIHNBASICH 3TUM, TEMIIEPaTypHl, yCKOPEHNUs, BUOpamuy,
MOMEHTA, MEPEMEIICHUs, TBMKCHUS, IIEJIOCTHOCTH [IEMCHTA, JABICHHS, HANPABICHUS M HAKIOHA, HATPY3KHU,
pa3HOOOpa3HbIX YIIIOB TPyO/00caHOM TPYObl, KOPPO3HH U 3PO3HHU, PAJAUAINH, IITyMa, MAaTHETH3Ma, CCHCMUYe-
CKHUX MEepEeMEIICHUH, HanpshKeHUH U aedopmartuii B Tpy6ax/o0caHbIX TpyOax, BKIFOYast KPyYCHHE, CIBUT, CxKa-
THE, PaCIIMPCHHE, H3TUO U T0O0YI0 GopMy nedopManuu; TeTCKTHPOBAHUS XUMHUYCCKUX M PaTUOAKTUBHBIX WH-
JUKATOPOB; HICHTU()UKAIIUH KHUIKOH Cpe/Ibl, HAIPUMED, NETCKTHPOBAHUS ra3a; NCTCKTHPOBAHUS BOMBI; JICTEK-
TUPOBAHMS YTICKHUCIIOrO Ta3a; MPOU3BOACTBA THAPOKCHIA, MapaduHa U TIeCKa; U CBOWCTB XKHUIKOW Cpelbl, Ha-
npuMep (HO HEe OTpaHUYMBAsICh 3TUM) Pacxo/a, INIOTHOCTH, 00beMa BOMBI, YACTFHOTO COMPOTHUBIICHNUS, KUCIIOT-
HOCTH, BSI3KOCTH, TOYKH KHUIICHHUS, OTHOLICHHS ra3a/He(TH, YIICBOIOPOIHOTO COCTaBa, IIBETA JKUAKOH Cpensl
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w ¢moopecueHIur. CeHCOpbl MOTYT OBITh yCTpOWCTBaMH (POPMHPOBAHUSI M300pakeHHH, (OPMUPOBAHUS
KapT W/WIH CKAaHUPYIOIIUMHU yCTPONCTBaMH, TAKMMHU KaK, HO HE OTPaHHYHMBAsICh dTHM, Kamepa, BHICOKaMepa,
nHppaKpacHOEe, MarHUTOPE30HAHCHOE, aKyCTHYECKOE, YIbTPa3BYKOBOE, JJIEKTPHYECKOE, ONTHYECKOE, MMIIe-
JAHCHOE M €MKOCTHOE ycTpoicTBa. CEHCOPHI MOTYT TaKKe OCYIIECTBIISITH MOHUTOPHHT 00OpYIOBAaHUS B CKBa-
JKIHE, HaIlpUMep, TOJI0KEHHUS KialaHa, HiIH BpalleHus MoTopa. bosee Toro, ceHCOpsl MOTYT OBITH aganTHPOBA-
HBI Ha (OPMHUPOBAHNE CHUTHAJIA WM IapaMeTpa, JCTEKTHPOBAHHOTO MHKOPIIOPHPOBAHHEM ITOAXOMAIINX Iepe-
JATIYNKOB U MEXaHU3MOB.

Ammapar, B 9aCTHOCTH, CEHCOPBI, MOTYT COJEPIKaTh 3aIIOMUHAIOIIEE YCTPOUCTBO, KOTOPOE MOXKET XPaHUTh
JaHHBIC 171 UX OoJiee MO3/IHETO BOCCTAHOBJICHHS. 3allOMHHAIOINIEE YCTPOHCTBO MOKET TaKXKe B HEKOTOPBIX 00-
CTOSATENLCTBAX U3BJICKATHCS, M JAHHBIC MOTYT BOCCTAHABJIMBATHCS MOCIE TOTO, KaK YCTPOWCTBO HM3BIEKYT. 3a-
MOMHHAIOIIEEe YCTPOHCTBO MOKET OBITH BHIITOJHEHO C BO3MOXKHOCTBIO XpaHEHHs WHPOPMAIMHU 10 MEHBIIEH Me-
pe B TeUCHHE OJJHOM MHHYTHI, OIIIIMOHAIBHO - [0 MEHBIIEH Mepe B TEYEHHE OJHOTO Yaca, OMIMOHAILHO - B Te-
YEeHHUE M0 MEHBILEH Mepe OHON HEIEeNH, IPEAIIOYTHTENILHO 110 MEHbIIeH Mepe B TEUeHHE OJJHOTO Mecsla, bolee
MPEANOYTUTEIBHO 10 MEHBINCH Mepe B TEUYEHUE OJTHOTO I'ofla MIIH OoJiee IISITH JIeT.

DOOPMYVYIJIA N30BPETEHUA

1. BHyTpHUCKBOKUHHBIH MOIYJH COOpa JIEKTPUIECKOW MOITHOCTH, BHITIOJTHEHHBIN C BO3MOXHOCTBIO JJIEK-
TPUYECKOTO COCTUHCHUS MEXKIY NBYMsI OTCTOSIIMMH YYAaCTKAMH B CKBRXMHHOW YCTAHOBKE U COJCPIKALIHIA
JNEKTPUYCCKUI KOHTYp, BBIMOIHCHHBIH C BO3MOXKHOCTBIO COOpa 3JIEKTPHUYCCKOW SHEPTHU OT IMOCTOSHHBIX TO-
KOB, MPH KCIOJIH30BAHUHU, OT PAa3HOCTU TOTCHIMAIOB MEKIY YKa3aHHBIMH OTCTOSIIMMH YYAaCTKaMH, BBICTY-
MAOIICH B POJIM BXOJHOTO HAMPSDKCHUS, IPHYEM ICKTPUICCKUAN KOHTYP COJEPKHUT MPeoOpa3oBaTellb MOCTOSH-
HOTO TOKa B ITOCTOSIHHBII TOK, COJEPIKaIlUi CPEICTBO caMO3alycka Uil 00ecreueHns] BO3MOXKHOCTH 3aITycKa
cOopa 3HepTHH, Koraa TOCTYITHOE BXOIHOE HanpshkeHue Huxe 0,5 B.

2. Moayns 1o 1.1, comepsKaIiuid CpeICTBO YIPaBICHUS I H3MEHEHHUS BXOIHOTO UMIIEJaHCa JIeKTpHYe-
CKOTO KOHTYpa JJIsi COOTBETCTBHS MMIICIAaHCY MCTOYHHMKA DJIEKTPHUUECKOTO KOHTYpa AJIS ONTHMHU3anui 3¢ dex-
TUBHOCTH ITPe0Opa30BaHUsI MOIITHOCTH.

3. Moayinb 1o 1.1 wim 2, B KOTOPOM MPeoOpa3oBaTeih MOCTOSSHHOTO TOKA B TIOCTOSTHHBIA TOK COICPKHUT
MOBBIIIAIOIINHA TpaHcGopMaTop.

4. Moayns 1o 1.3, B KOTOPOM CPEJICTBO CaMO3aIlyCKa COJEPXHT IOJICBOH TPaH3UCTOP, CKOMIUICKTOBAH-
HBII COBMECTHO C TIOBBIIIAOIINAM TpaHC(HOPMATOPOM it 00pa30BaHHS PE3OHAHCHOTO TOBBIMIAIOIIETO OCIHIIISI-
TOpA.

5. Moayns 1o mo00My U3 HpeABIIYIINX IIYHKTOB, B KOTOPOM IIpeoOpa3oBaTellb MOCTOSHHOTO TOKa B I10-
CTOSIHHBIN TOK COJEPXKHUT H-MOCT M3 TpaH3UCTOPOB, HAXOIAIIMXCS IO/ YIPABICHUEM CPEICTBA YIPABICHUS IS
obecrieueHns1 BXOJHOTO CUTHaJIa MOBBIIIAIONIEMY TpaHC(HOPMATOPY, PU 3TOM CPEJICTBO CaMO3aITyCKa COJEPIKUT
BCIIOMOTATEIHHBII HCTOYHHUK IMUTAHUS JJIS CPENICTBA YIPABICHHUS TSI 00ecTieueHIs BO3MOKHOCTH 3aITyCKa.

6. Monaynp 1o moboMy u3 1i.3-5, B KOTOPOM MOAYJb cOOpa CONEPIKUT CPEICTBO YIIPABJICHHUS, BBHITIOTHEH-
HOE C BO3MOXXHOCTBIO YIIPABJICHHUS OTHOIICHWEM BUTKOB MOBHIIIAIOMIETO TpaHcopmaTopa s U3MEHEHUS Ha-
TPY3KH, TEHEPHPYEMOH Ipeodpa3oBaTeieM IIOCTOSHHOTO TOKa B IIOCTOSTHHBIA TOK.

7. Monaynb 1o 1.6, B KOTOpOM BTOpHUYIHAsi 0OMOTKA MOBBIMIAIONIETO TpaHC(HOpMATOpa COASPIKUT MHOKECT-
BO OTBETBJICHUH, /WU MOBBIIAIONIHA TpaHC(HOPMATOP COMEPKUT MHOKECTBO BTOPHIHBIX OOMOTOK, TIPH 3TOM
CPE/CTBO YNpPAaBJIECHHUS BBIIOJIHEHO C BO3MOXKHOCTBIO BBHIOOpa OOMOTOK W/MJIM OTBETBJICHHH Ul OOEcCIIedeHHs
HEOOX0IMMOT0 OTHOLIEHHS BUTKOB.

8. Moayns 1o o6oMy M3 MpeaplIyIuX IIYHKTOB, B KOTOPOM CPEJCTBO CaMO3aIlyCKa COJEPIKUT OaTapero
JUIst 0OecTiedeH st BO3MOXKHOCTH 3aITycKa.

9. Moayis o J000My U3 MPEABITYIINX TyHKTOB, COJEPKAIIUA 0 MEHBIICH Mepe Mapy TePMHHAIOB, OT
KOTOPBIX MOXET OBITh 00pa30BaHO COCTMHEHHUE C ABYMS OTCTOSIIUMH YIaCTKaMH.

10. Moaynb 10 1.9, B KOTOpOM MOJAYJIb cO0pa MMeeT OOJIbINE ABYX TEPMHUHAIOB, IPUYEM KKIBIA U3 Tep-
MHUHAJIOB IIpeIHa3HAYeH I 00eCredyeHUs BO3MOKHOCTH 00pa30BaHUs COCIMHEHHS C COOTBETCTBYIOIIUM yda-
CTKOM, IIPH 3TOM MOJIYJb cOOpa TakkKe COICPIKUT CPEICTBO MEPEKITIOUCHHUS I BEIOOPOYHOTO IEKTPUIECKOTO
MOJICOAMHEHNS IBYX M3 YKa3aHHBIX TEPMUHAJIOB K 3JCKTPUUIECKOMY KOHTYPY sl 00eCTieYeHHsT BO3MOKHOCTH
BBIOOpA TOTO, MEXIY KAKUMH U3 COOTBETCTBYIOIINX yYaCTKOB IOJCOCANHUTD MIEKTPUICCKIHA KOHTYP.

11. Moayne 1o ar000MY U3 TPEABIAYIIUX IMYHKTOB, COACPIKAIINN YCTPOHCTBO HAKOIUICHUS SHEPTHH JUIS
HAKOIUJICHUS COOPAHHOM YHEPTHH.

12. Mogyns no n1.11, B KOTOpOM yCTpPOHCTBO HAKOILIEHUS YHEPTUU COAEPKUT YCTPOICTBO HAKOIUIEHUS 3a-
psina, KOTOpoe MOXKET COJEPIKaTh 10 MEHbIIEH Mepe OJJMH KOHAECHCATOP W/WIIH Iepe3apsbkaeMyro Oarapero.

13. Moaynb 1o J1r060My K3 HpeAbIIYIINX IIYHKTOB, B KOTOPOM MOAYJbL cOOpa COIEPKUT CPEACTBO Iepe-
MEHHOTO MMIICIaHCa JUI U3MCHECHUS HATPY3KH MEKY YKa3aHHBIMHU JIBYMS COCTUHCHHUSMU.

14. Monynsb 1o 1m.13, B KOTOpOM MPETyCMOTPEHO YIIPABJICHHUE CPEICTBOM MEPEMEHHOTO MMIIeaHca ¢ TI0-
MOIIBI0 MEKPOTIPOIIECCOPA.

15. Moayins 1o .13 wim 14, B KOTOpOM MOIYJIb cOOpa BBITIONHEH C BO3MOKHOCTHIO UCTIONB30BaHUS CPEIl-
CTBa MEPEMEHHOTO MMIIETaHCa [T N3MEHEHHS Harpy3KH, YTOOBI OITUMI3HPOBATH COOp SHEPTHUHL.
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16. Moaynb o mobomy u3 1. 13-15, B KOTOpoM MoyiIb cOOpa BBITOTHEH ¢ BO3MOKHOCTBIO UCIIOJIE30Ba-
HUS CPE/ICTBA IEPEMEHHOTO UMITE/IaHca U MOAYJISILIMN Harpy3KH, YTOObI epesiaTh JaHHBIE OT MOAYJI cOopa.

17. Moayns o mo00My W3 MPEOBIAYIINX ITyHKTOB, COEpIKAIlNil MEPBIUYHYIO OaTapero, TaKylo, 4TO MpH
WCIIOJIB30BaHUH TPEAYCMOTPEHa BO3MOXHOCTH BBIOOPOYHOTO O0TOOpAa MOIIHOCTH, COOpaHHOH KOHTYPOM, H OT
TIEPBUYHON OaTapem.

18. BHYTpHUCKBa)XXWHHBIN armapar, coaep kKamuii MoIysib coopa 1o Jro0oMy U3 MPEeAbIAYIINX MYHKTOB, U
BHYTPHUCKBaKUHHOE YCTPOUCTBO ISl IPHEMa MOITHOCTH OT MOIYJISI cOopa.

19. Ammapar mo 1.18, comepkammii cpecTBO HAKOTUICHHSI 3apsiia U CPEACTBO YIPABIECHUS MOIIHOCTHIO
JUId yOpaBIEHUS MOLIHOCTBIO, MOAABA€MON BHYTPHUCKBAXKUHHOMY YCTPOWCTBY, KOTJa AOCTYIHO AOCTaTOYHO
SHEPruu AJs MOAaYH MOIIHOCTH YKa3aHHOMY yCTPOMCTBY.

20. Ammapar no n.18 umm 19, cogepxanuii cpeacTBO MOAYISILMU UMIIEJaHCA A U3MEHEHUS BXOMHOIO
UMIlelaHca MOyl cOopa Uit MOAYJISIMY Harpy3Ky JUIs TIepefiadyd AaHHBIX 110 MEHbIIEeH Mepe OT OJHOTO M3
9JIEMEHTOB: OJ10Ka cOopa INMEKTPUUECKOH MOITHOCTH U BHYTPHCKBAXKUHHOTO YCTPOWCTBA.

21. Anmapar 1o io6omy u3 . 18-20, cogeprkaiuii cpeacTBO MOIYIISINK IS TI01a41 MOAYJIUPOBaHHOTO
HaNpsDKEHUS depe3 yKa3aHHbBIE OTCTOSIINE COSTUHECHHUS IS Iepeaadn TaHHbIX.

22. Anmapart 1o iro6oMy u3 mir. 18-21, coaeprxammuii IEpBUYHYIO 0aTapero, TaKyro, YTO TPH HUCIOIL30Ba-
HUU TIPEyCMOTPEHA BO3MOXKHOCTH BHIOOPOYHOTO 0TOOpa COOpaHHOW MOIIIHOCTH U OT MIEPBUYHON OaTapew.

23. Anmapar 1o Jro6omy u3 mir. 18-22, B KOTOpOM BHYTPUCKBaXXUHHOE YCTPOWCTBO COMEPKUT MO0 MEHbIIEH
Mepe OJIMH U3 CIICAYIOMINX SJIEMEHTOB:

BHYTPHCKBKUHHBIN CEHCOD;

BHYTPUCKBaKHHHBIN MCTIOJIHUTENBHBIN MEXaHU3M;

3aTpyOHOE YCTPOWCTBO repMeTH3aINH, HAIPUMED TTaKep WM MaKepHBIH JJIEMEHT;

KJIATIaH;

BHYTPUCKBaKHHHBIH MOJTYJIb CBSI3H, HAIIPUMED NPHEMOIIEPEIaTYHK HIIU TIOBTOPHUTEIb.

24. Anmapat no 1.23, B KOTOPOM yKa3aHHBII KJIalaH COAEPKUT IO MEHbIIEH Mepe OAUH U3 CIeTyHOIUX
3JIEMEHTOB:

MOA3EMHBIN MPEAOXPaHUTENbHBIN KI1amaH;

KJIaTIaH yIpaBIeHHUS PACXOIO0M B CTBOJIC CKBaYKUHEI;

KJIaTIaH CTBOJI CKBaXXHHEI - 3aTPyOHOE IMPOCTPAHCTBO;

KJIaTIaH 3aTpyOHOE IPOCTPAHCTBO - 3aTPYyOHOE MPOCTPAHCTBO;

KJIaTaH CTBOJI CKBaXXHMHEI - KaMepa KOMIICHCAITUH JaBJICHHS;

KJIanaH 3aTpyOHOE MPOCTPAHCTBO - KaMepa KOMIICHCALINHN JIaBICHHS;

KJIanaH yepe3 Makep WiK B 00X0/1 Iakepa.

25. CKkBa)XMHHAsl YCTAaHOBKA, UMEIOIIAsl METAUIMYECKYI0 KOHCTPYKINIO, 00ECIICYNBAIONTYI0 BO3MOKHOCTD
MPOTEKAHUS B HEH SJIEKTPUUECKOT0 TOKA, COJepKaIast:

MOJIyJb cOopa 1o Jro0oMy u3 M. 1-17, 3IeKTpUYecKkn COSIMHEHHBINH ¢ METAJUIMYECKOH KOHCTPYKIHCH Ha
MEPBOM y4acTKe U CO BTOPBIM YYacCTKOM, OTCTOSIIIUM OT IEPBOTO y4acTKa, MIPUUYEM HEPBBIM U BTOPOH y4acTKU
BBIOpaHBI TaK, YTOOBI IPH MCIOIB30BAaHUHN MEXAY HUMH MPUCYTCTBOBAJIA PA3HOCTH ITOTCHIIMANIOB BCIICACTBUE
MPOTEKAHUS B KOHCTPYKITHH JJIEKTPHIECKOTO TOKA;

IIPHU 3TOM MOZYJb cOOpa BEIIIOIHEH C BO3MOKHOCTBIO cOOpa 3NEKTPUIECKOHN SHEPTHH OT YKa3aHHOTO DJIeK-
TPUYECKOTO TOKA.
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3aBUCHUMOCTH OIITUMAJIbHON MOILHOCTH OT IIyOMHbI HUKHETO COEAMHEHUS
0.012

0.0%

0.008

0.006

0.004

0.002

50 100150 200 250 300 350 400 450 500 550 600 650 700 750 860 850 9009501000
T'nyGuna HIDKHEro CoeinHeHus (M)

dur. 7

HCTIOIB3Ys UCXO/IHBIE
HACTPOVKH/KOH®OUT'YPALIMIO,
DC/DC-ITPEOBPA30OBATEJIb

C HU3KHMM BXOJHbIM 801
HATIPSDKEHUEM
3AIIYCKAETCA U 3APSDKAET
CPEJICTBO HAKOIUJIEHHWS

802

JIOCTATOYHO]
HAIPSDKEHUE

JUIS1
TIOJIAYM MOLLHOCTH

VIKPO [POLIECCOPY.~" yET

TOIATh MOLIHOCTH [~ 803
MMUKPOTIPOLIECCOPY

(1

MUKPOTIPOLECCOP
WMEPSET BBIXOZ |
MOLIHOCTH
13 COBUPATEJISI

ri

805 MUKPOITPOLIECCOP
*| UBMEHSIET HACTPOVKU
DC/DC-TTPEOBPA3OBATEJIA

JUIS HEBOJIBILIOTO
VBEJIMYEHHWSA HAT'PY3KH

804

806

MUKPOITPOLIECCOP
W3MEHSIET HACTPOMKU _1/807
DC/DC-TITPEOBPA3OBATEJIA
JUI1 HEBOJIbILIOT'O
YMEHBILIEHUSA HATPY3KH

Dur. 8

-39 -



043424

901

TIPOLIECCOP
MOJYYAET
MOIIHOCTB?

902

TIONYYEHA JIM
KOMAHJA W
TPEBYIOTCS JIU
3ATJTAHUPOBAHHbBL
JIAHHBIE?

HET

803
BOCCTAHOBUTE JAHHEIE
\ 13 CEHCOPA WJIV TIAMSITH
B COOTBETCTBHHU
C TPEBOBAHMEM U1 OCYII[ECTBUTD
MOJYJISILIMIO MMITEAAHCA
HATPY3KH, [IOJTABAEMOI
COBHPATEJIEM DHEPTUH,
V11 KOOUPOBKH YKA3AHHBIX
HBIX

.

4 OCYIECTBJISTh
90 —] MOHUTOPHHT
MOTEHLIUAJIA YCThs
CKBAXWHBI 1
JIEKOJIMPOBATD JIAHHBIE
BO BTOPOM MHKP
TIPOL[ECCOPE

SKCITOPTHPOBATH/
805 — | TIEPEJIATD IAHHBIE
KJIMEHTY (HAIIP.,
TIOCPEZICTBOM
MOABOHOW
AKYCTUYECKOH JIMHWUU
WJIY KABEJISI CBSI3H)

Dur. 9

1001
1000

@ EBpa3suiickasi naTeHTHas opraHusauus, EAMB
Poccus, 109012, MockBa, Manblit Yepkacckuii nep., 2

- 40 -



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

