CxeMbl MOAKNOYEHNS AbIMOBbIX NMOXapPHbIX U3BELLLATENEN
Yactb 2

AHanm3 BO3MOXHbIX U HEO6XOANMBIX NOAKIOUYEHMWIA NPOBOAHUKOB U 3/IEMEHTOB LUNeNda NoXxapHoW
CUrHaNM3aLUMmM NOKasbIBaET, YTo Hambonee NpMeMneMbiMM Ha 6a30BbIX OCHOBaHMSIX M3BeLLlaTeNen
ABNAOTCA BUHTOBbLIE COEAVHUTENM C NPUMEHEHNEM KBaApaTHbLIX LIAKG MM KBAAPATHbIX raek, Kak 3To
MOKa3aHo NpaBbIX HYXXHUX NMPUMEpPax puc. 5 B NepBoi YacTy 3Tol cTaThi [6].

MpUMEHEHNE TaKMX BUHTOBbIX COEANHUTENEN HaLLIMO CBOE OTPaXKEHWE B NaTeHTax Ha n3obpeteHne UA
85211 [7] v Ha none3Hble mogenun UA 43096 [8], RU 67783 [9], RU 67784 [10] B KOTOpbIX HblnN
3allMLLEHbI HEKOTOPbIE BapUaHTbl TakMX coeamHuTenei. MpuMepbl NoAo6HLIX COEANHEHNI NPeACTaBeHbI
Ha puc. 17 n 18.
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Puc. 17 Puc. 18

rae:

1 — nnacTvHa ynpyroro KOHTaKTa;

2 — OTBEPCTUE KpenneHus;

3 — n30n19umMoHHOe 6a30B0e OCHOBaHUE;

4 — OTBEpCTME BUHTOBOr0 COEANHUTENS;



5 — NPOBOAHMK LWNeda UM aNeMeHTa;

6 — 2/IEMEHT YNpPYroro COeAVHEHMSI C aKTUBHOW YacTbio M3BELLaTEeNS;
7 — METAN/IMYECKUI BUHT;

8 — kBaApaTHas lanba;

9 — lWecTUrpaHHas raika;

10 — orpaHuuuTenb METaNNNYECKUI Nnn VI3OJ'IF|LI,VIOHHbIﬁ;

TexHn4yeckne peLleHns No yKasaHHbIM naTteHTaM noaydmnmn nNpakTuyecKyto peannsaumto B 6asax 6102 n
5103 [11] CMMMETPUYHON KOHCTPYKLMU C BUHTOBBIMM KOHTaKTaMu. MpeacTaBfieHbl OHW COOTBETCTBEHHO
Ha puc. 19 n 20.

Puc. 19

OcobeHHocTbo 6a30B0Oro ocHoBaHMsa B102 aBnseTcs To, YTO B HEM peanv30BaHO eLle ABa U3obpeTteHuns
no nateHTam YkpauHbl UA 83277 [12] n UA 87554 [13], n COOTBETCTBYIOLMM UM NATEHTaM Ha
n306peTtenns Poccun RU 2317620 [14] n RU 23164941 [15].



Puc. 20

MNepBoe M3 HMX NO3BOJISIET CYLECTBEHHO COKPATUTb pacxod LBETHOro MeTasnsia, NPUMEHSIEMOrO B
KOHTakTax 6a3bl. Bropoe nsobpeTteHne No3BOMSIET HE TOMbKO COKPaTUTb BeC 6a3bl, HO 1 CO34aTb HOBYHO
6a3y ans ABYXTOYEYHbIX NOXapHbIX u3BellaTenen cepum UM-2 [16] (cM. puc 21). Takne usBellaTenu
coaepxaT Mo ABa AbIMOBbIX CEHCOpa, KOTOpbIE pacrofiaralTcs No pasHble CTOPOHbI OT 6a3bl.
LleHTpanbHoe 0TBEpPCTUE B M30NSILMOHHOM OCHOBaHUM 6a3bl cAenaHo TakuM, YTobbl NO3BONUTL
6ecnpensaTCTBEHHO NPONYyCKaTh Yepe3 HEro BEPXHMUIN CEHCOP ABYXTOYEUYHOMO M3BeLLaTENS.
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Puc. 21

Heobxoammo oTMeTUTb, 4TO B H6a3e 6103 ncnonb3yoTcs TexHuyeckne pewenunst no nateHtam UA43096 u
RU67784, c noMoLLblo KOTOpbIX 06ecrneunBaeTcs KavecTBO 3/IEKTPUUECKOrO COeAMHEHUSI NPOBOAHNK—
KOHTaKT. B 3TOM KOHCTPYKUMM 3aXXMM NPOBOAHMKA Lielida OCyLLeCTBASETCA MeXAY YNPYrMM KOHTAKTOM
6a3bl 1 KBaapaTHO raikoi. CamMa 6asa coaepXXMT AOMOSHUTENbHbIE 5-ThIl, @ Npu HEO6XOAUMOCTMU U 6-
TOW BUHTOBBIE 3a)KMMbl, KOTOPbIE MO3BOSSAIOT UCK/THOUUTL COEAMHEHUS NMPOBOAHMKOB M 3/IEMEHTOB
wnenda cKpyTKon.



B KOHCTpyKTOpCKMX McnonHeHuax 6a3bl 5103 nmetoTca Takke 6a3bl C OAHUM U ABYMS pa3pbiBHbIMU
KOHTakTaMu. ®parmeHT 6a3bl 5103 ¢ pa3pbIBHON LIEMbIO MEXAY KOHTAKTaMK 3 U 6 NpeAcTaB/ieH Ha puC.
22.

Puc. 22

ba3oBble 0CHOBaHMS C ABYMSI pa3pblBHbIMW KOHTaKTaMy MOryT 6bITb MCNOMb30BaHbl 4151 NOAKIIOHYEHUS
ABYXTOYEYHbIX MOXapHbIX M3BelaTenei UM-2.4 k AByM ABYXNPOBOAHLIM LWendaM, Kak 3Toro Tpebosasnu
POCCUIACKNE HOPMATVBHbIE IOKYMEHTbI MO CUCTEMAM MOXAPHON CMrHANM3aLMK NMOMELLEHUI C
NoABECHbLIMK MOTONKaMW. ITO e TpeboBaHWe ocTanocb 1 B cBoge npasun Cr5.13130 [17].

MpyMep NOAKMOYEHNS ABYXTOUEUHBIX NMOXXapHbIX u3Bellatenei UM-2.4 ¢ ranbBaHUYECKUM pasgaeneHmem
BbIXOZOB K IBYM MOCTOSIHHOTOKOBbIM LunelicdaM npeactaBneH Ha puc. 23. MNpu yCTaHOBNEHHON aKTUBHOM
yacTu ussellaTtens B 6a30Boe OCHOBaHWE COOTBETCTBYIOLUME Mapbl KOHTakToB 3, 6 n 1, 5 6yayT
3aMKHYTbI, @ NPY OTKOYEHUN ABYXTOHEYHOro n3geLlatens obe 3T napbl KOHTAKTOB OKaXYyTCS
pa3oMKHYTbIMU. B 0boux Lwnelidax noxapHoi curHanusaumm MMNKM gommkeH cchopMmMpoBaTb CUrHasbl
OBPbIB LLC (HEMCNPABHOCTb — 6e3 KOHKPETM3aLMM Buaa HEMCNPABHOCTM), U 0606LIEHHBIV CUrHaN
HEMCNPABHOCTb. [insi BbINOMIHEHWSI 3TUX YCNOBUI TpebyeTcst cobntogaTe TpeboBaHusi, NpUBeAEHHbIE B
3KCMyaTauMoHHOW AoKyMeHTaumn Ha MIMKMN n n3Belwartenb. PekoMeHAaUMmM Mo COOTHOLLEHMIO TOKOB B
TakoM LWneide HEOAHOKPATHO pacKpbiBa/IMCh M B NybiMkaumsx B oTpacneBbix CMU [1, 18, 19].
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Puc. 23

Tak kak oba BbIx0ofa 3TOrO M3BELLATENS! UMEIOT BCTPOEHHbIE OFPaHNYUTENN TOKa, TO HA Kaxkaou 6a3e He
TpebyeTcs yCTaHaBMBaTb AONOMHUTENbHBIN PE3UCTOP, OFPAHWMYMBAIOLNIA TOK B LIEMW KaXAoro 13
BbIXOA0B 3TOro usBellatens. [laHHoe yTBepXaeHue crnpaseameo ans cnydas, korga MKl
BblpabaTbIBaeT CUrHaN NoXapHoW TpeBorn No ogHoMy cpaboTaBLIEMY M3BeLLaTeNto (CeHcopy) B Lwneide
MoXXapHOM curHanusaumm. K HeaoctaTkaM Takoro NOAKII0UYEHMSI MOXKHO OTHECTU TO, YTO Ha OKOHEUHOW
6a3e K BUHTOBbIM KOHTaKTaM 2 1 4 NOAKIOYAETCS Mo ABa NPOBOAHMKA: BbIBOA Pe3MCTopa M NPOBOAHMK
wnenda, KoTopble peasibHO MOryT OKa3aTbCs PA3HOro AnaMeTpa. A Takue pasHOBENMKUE AMAMETPbI He
CMOryT 6bITb OAMHAKOBO 3a)KaTbl MeXAY ABYMS MapanfiefibHbIM1 NI0CKOCTSMKU. B aToM cnyyae
peKoMeHAyeTcs KOHeYHble pe3nctopbl Rkl 1 Rk2 ycTaHaBnMBaTb B OTAENbHON MOHTaXXHOM KOpObKe, Kak

3TO NPeACTaB/ieHo Ha puc. 24, NMMB0 MCMOIb30BaTb A/1S1 KaXAOro LWiekda CBoe yCTPOMCTBO KOHEUHOE,
Hanpumep, YK-2 [20] (cm. puc. 25).
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Puc. 24

YK-2 conepXwuT WEeCTb BUHTOBbIX KOHTAKTOB C KBaZpaTHbIMU raiikaMu 06beAMHEHHBIX MeXay coboi

MomnapHo. DNIEKTPOHHbIN 6/10K 3TOr0 U3AENNS COAEPXMUT BbINpsAMUTENDb [21], reHepaTop UMMyNbCOB [22] u
CBETOANOAHbIN MHAMKATOP.
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Puc. 25

MocTpoeHne ABYXMPOBOAHOIO Leida Ha AbIMOBbLIX NMOXapHbIX U3BewaTensx, Hanpumep, UMNA-3.1M [23]
Ha 3KpaHMpOBaHHOM Kabene ocyluecTensieTcs Ha 6a3e 5103 no cxeme, NpuBeAeHHOW Ha puc. 26. Ha
NATOM KOHTaKTe 3ToN 6a3bl NPUXOAUTCS YXKE COEANHSITL MO TPV NPOBOAHMKA: ABa NPOBOAHMKA wWnelda u
BbIBOZ peE3NCTOpa WK ABa BblBOAA PE3UCTOPOB W MPOBOAHMK LWelda.
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Puc. 26

Takas xe np06nema, coeaAnHEHnA NpoBOAHMKOB pa3HOro AMaMeTpa, BO3HUKAET N Ha BTOPOM KOHTAKTeE
npu HeobxoaumocTu noakstodeHunst BYW. Yncro Teopetnyeckn nogobHas npobneMa MOXET BO3HUKHYTb U

C YETBEPTbIM KOHTAKTOM AJ14 TaKOoro MCnoiHEHUA AKTUBHOM 4acCTun, B KOTOPOM BYW 6Yﬂ,eT noaKo4aTbCA
OTHOCUTENBHO 3TOW LWWHbI MUTaHNA n3ellatend.

PelueHne 3Tnx Npobnem MOXeT 6bITb HAAEHO NMpU UCNONb30BaHMK u3BellaTenen WUMA-3.1MK [24] c
6a3oi 6100B. 3Ta 6@3a CMMMETPUYHON KOHCTPYKLMU COAEPXKMT TPU NMapbl KOHTAKTOB PasHOro Buaa:

e  KOHTaKT, ANnda co4nieHeHud C AKTUBHOW YaCTblo C OIHUM BUHTOBbLIM coeanHuTenemMm,

KOHTAKT, ANd COYJIEHEHUA C AKTUBHOW YaCTblO C ABYMA BUHTOBbIMU COEAUHUTENAMMU;
KOHTaKT, Ana coeanHeHna npoBogHNKOB UJﬂeVICba C AByMSA BUHTOBbIMU COEAUHUTENAMMW.

Bce BUHTOBbIE cOeAUHUTENW 3TOW 6a3bl BbINOSHEHbI C KBaApaTHbIMU ravikamu. A ux no napHoe
obbeanHeHne no3sonset obecneunTb HagexHoe aN1IeKTpnyeckoe coeanHeHne npoBoAHUKOB pa3/IMyHOro
OuWaMeTpa B rnpeaenax yCraHoBEHHbIX 3HauYeHU ans cnaboTouHblx Leneir. OcobeHHO adKTyaJibHO AaHHOe

peLueHme I'Ip061'leMbI I'IpOSIBJ'ISIeTCFI I'IpVI NCNoJ1b30BaHUU HeFODIO‘-IVIX I'IpOBOﬂHVIKOB n 3KpaHVIpOBaHHbIX
kabenen.

doTorpacdmsa 6asosoro ocHoBaHust 5100B npeacTasneHa Ha pyc. 27. MpuHUMNManbHas cxema 3Tol 6asbl
npueeseHa Ha puc. 28. MpuMepbl BbINOMHEHWUS COEANHEHWIN SKPAHWUPOBaHHLIMU HErOPIOYMMUK KabensiMm u
COOTBETCTBYIOLUME UM CXEMbI MOAK/IIOUYEHNS NpeAcTaBfieHbl Ha puc. 29 - 34. OcobeHHOCTbIO ABNSETCS

TO, YTO K KaXkAOMy BUHTOBOMY COEAMHUTENTIO MOXHO MOAK/IOUYNTL MO ABa NPOBOAHMKA OAMHAKOBOMO
AvameTpa.



| S
Y\/

82
8 e SN Eg e

Puc. 27 Puc. 28

Ha puc. 29 n 30 nokasaHo nogkstoyeHne 6asbl 5100B B cepeauHe wnelida. Mapa NpoBogHMKOB Lnelida
+Z 0AMHaKOBOIro AMameTpa NoAKIoYeHa K OAHOMY BUHTOBOMY KOHTAKTY rpynnbl 5, a BbIBOA
TOKOOIrpaHUYMUTENBHOrO peancTopa Ro Noak/oYeH K ApyroMy BUHTOBOMY KOHTAKTY 3TOW e rpynmbl.
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Puc. 29 Puc. 30

MpuMepbl NOAK/IIOYEHUS BHELLIHETO YCTPOMCTBa MHAMKaUMK K 6a3e 5100B npuBeaeHo Ha puc. 30 u 31.
30eck paccMaTpuBaeTCcs Cnydai, koraa BYW noakniovaetcs Mexay KoHTaktamu 1 m 2. Ho u ans
BapuaHTa, korga BYU nogkniovaetcs Mmexay 1 n 4 koHTakTamm 6a3bl Bce paBHO obecnednBaeTcs
YCI0BME, YTO K OAHOMY BUHTOBOMY COEAMHUTENIO MOAKMIOYAIOTCS MPOBOAHMKM OQHOMO U TOMO Xe
avaMetpa.
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MoaknoyeHne NpoBOAHMKOB M 3/IEMEHTOB Lwnelida Ha koHeYHol 6a3e npeacTaBieHo Ha puc. 33 1 34. U
3[eCb coeMHEHWE BbIBOAOB PE3MCTOPOB BbIMOSIHEHO Ha OAHOM BMHTOBOM cOeauHUTeNe rpynnel 5, a
MoAK/IloYEHNE NPOBOAHMKA LWeNda CAeNaHo Ha APYroM COeAUHUTENE 3TOW Xe rpynnbl.
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Puc. 33 Puc. 34
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