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YCTpOHCTBO /1t U3MEPCHHS KOHJICHCAIIMYU BIIATH W/WIM Pa3BUTHS MpPoOIecca KOPPO3UU TPYOOIPOBOA,
cofieprKaliee HM30JLLUI0, MPOCTHPAIOIIYIOCS BOKPYT TpyOOmpoBOna; MEpPBBIM IPOBOIHUK W BTOPOU
MIPOBOJHHK, KOTOPBIE PACIOIOKEHBI TAKAM 00pa3oM, 4TO, IT0 MEHBIIIEH Mepe, YIaCTOK H3OJISINH JICHKHUT
MEXy TPYOOIPOBOIOM M MEPBBIM MPOBOIHUKOM U BTOPBIM IPOBOJIHUKOM TaK, YTO MEPBBIN MPOBOTHUK
o0pasyeT HepBBIN MOMIOC KOHACHCATOpa, BTOPOil MPOBOAHUK 00pa3yeT BTOPOH MOTIOC KOHACHCATOPA, a
YYacTOK MEXIy HUMH 00pa3yeT eMKOCTHYIO CBSI3b MEX/Y ITEPBBIM MOJIOCOM M BTOPHIM ITOIIOCOM; U IO
MEHBIIICH Mepe OJIH H3MEPHUTEIBHBII MPUOOP, BHIMOIHCHHBIA ¢ BO3MOXXHOCTBIO OTPE/ICIIATh TOKA3aTelb,

XapaKTePU3YIOLINH YKa3aHHYIO €MKOCTHYIO CBSI3b.
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Hacrosiee n300peTeHre OTHOCUTCS K YCTPOMCTBY U cIOCO0Y M3MEPECHHST KOHACHCAIIMH BIIATU W/WIIH pas-
BUTHSI TIpoliecca Kopposuu TpyOompoBoma. Kpome Toro, n300peTeHHE OTHOCHTCS K MOHUTOPHHIOBOMY KOH-
TpOJUIepy, IpeAHA3HAYCHHOMY UIS MCTIOB30BAHUS C OJTHIM WM HECKOJIBKUMH TAKUMH yCTPOHCTBAMHU.

Jna TpaHCTIOPTHPOBKHM HEKOTOPHIX JKUAKOCTEH Ba)KHO, YTOOBI OHH IOABEPTAIHCH KaK MOXXHO MCHBIIHM
TEIUTOBBIM ITOTEPsIM. TpyOOTIPOBOIBI TSI TPAHCTIOPTUPOBKHM TaKUX JKUAKOCTEH MMEIOT TeMIIEpaTypy HIXKE TOU-
K{ POCHI U ITO3TOMY MX OOBIYHO TETIOM30JHUPYIOT. DTO MPOUCXOIUT IIyTEM, HAIPUMEP, TIOKPHITHS TPYOOIIPOBO-
JIOB M30JIIIMOHHBIMHU 000JI0UYKaMH, KaK BApHUAHT, COAEPKAIIMMH TTapOU30JIIIHIO.

Tem He MeHee, CyIIECTBYET OIMAacCHOCTh KOHACHCAINH BJIAard B TaKWX ycTaHOBKax. [IOCKOJBKY yCTaHOBKH
OOBIYHO OTKPBITHI JIJIsI BO3ACHCTBUS HA HUX OKPYKAIOMICTO BO3AyXa, TO €CIM UMEETCS HETePMETHYHOCTD B OK-
py’Karolei mapow30JIIUH, BlIara U3 OKPYXKAOIIET0 BO3IyXa MOXET KOHICHCHPOBATHCS Ha TPYOOIpOBOIE Ha
MOBEPXHOCTU KOHTAKTa C BHYTPEHHEH CTOPOHOU 30K, UTOOBI OMHCATh 3T0, OOBIYHO HCIOIB3YIOT BEIpaXKe-
uue "kopposus nox uzonsAmuei” (CUI). C TeueHreM BpeMEHH TaKasi CKOHJCHCHPOBABIIASICS BJIara MOXKET MPH-
BECTH K KOPPO3HU TPYOOIPOBOZA, B PE3yJIbTaTe Yero TPyOOIPOBOJA MOBPEKIACTCS (METaUT KOPPOIUPYET, U
TpyOOIPOBOJ, B KOHCUYHOM CUYETE, TEPSACT MPOIMYCKHYI CHOCOOHOCTH, 3PPEKTUBHOCTD, MIPOYHOCTh U BOJOHE-
MPOHHUIIAEMOCTH). Y JAINTh TAaKyl0 CKOHACHCHPOBABIIYIOCS BJary CIOXKHO, a 3aMEHA BCEH yCTAHOBKH, Ooiee
TOTO, OYCHb 3arparTHa. [103TOMY Iydine BCcero AETEKTHPOBATH KOHICHCAIIMIO BIIATH JO TOTO, KaK BO3HHUKHET
(haxkTHUeckas KOppo3us, WIH, B JIIOOOM ciiydae, Kak MOXKHO paHbIle, 4TOObI OblJIa BO3MOXHA MEHEe Toporas
YJaCTUYHAS 3aMEHA U3OJISAIIH.

B m3BecTHBIX cucTeMax M3MEpeHUs] KOHACHCaTa Ha TPYOONPOBOJE W Pa3BHUTHUS IpoLecca KOPPO3UH B pe-
3y/bTaTe KOHICHCALNU BJIATH WCIOJIB3YIOTCS TEIUIOBBIC KaMephl, YTOOBI IETEKTHPOBATH MECTa C OTKJIOHSIOMTH-
MHUCS TeIUIOBBIMU prCyHKamu. OJJHAKO Takoe penieHue He 3PPEKTUBHO, TaK KaK OHO SBJSCTCS JOPOTOCTOSIINM
Y TPOMO3JIKUM U, HAIIpUMEp, HE MO3BOJSICT ACTCKTHPOBAThH MMOTEPH TeILIa /WK XOJ0Ja B MEPTBEIX 30HaX. bo-
Jiee TOT0, UHTEPIIPETALMsI TAKOTO TEIJIOBOTO JAETEKTUPOBAHMUS SIBJISIETCS CIIOKHOM: HEMOHSITHO, BbI3BaHA JIH MO-
Teps TeIla WIH XOJIOJIA JIOKAIFHO 00Jiee TOHKOW U30JSIMEH MM HErePMETUIHOCTBIO B TIAPOH3OJISAINHN, U BO3-
MOJKHBI KOJICOaHUS M3-32 TEILIOBOTO OTPaXKCHUS Ha OJICCTAICH TOBEPXHOCTH.

Kpome Toro, n3BeCTHBIE M3MEPHUTENBHBIE CHCTEMBI COAEP)KAaT TEXHOJIOTHHA BPEMEHHOU pediIeKTOMETpHH,
OTIPENIeIAIONINE XaPAKTEPUCTHKH SICKTPHUECKUX JIMHUNA MOCPEICTBOM HAONIONEHHS OTPaKeHHBIX BOJH. JTa
TEXHOJIOTHS 00JIagaeT HeIOCTATKOM, KOTOPBIM 3aKII0YaeTcs B TOM, YTO MECTO KOHICHCAIINM BIIard W/WIN He-
TEePMETHYHOCTH HEJIB351 TOYHO ONPEAETNTh, 0COOCHHO €CIM KOHACHCAIHNS H/UIIH HETEPMETHIHOCTh BOSHHUKAET B
Pa3NIUYHBIX MeCTaX BIOJb JIMHUU. DTUM CHCTEMaM Bce eIle TpedyeTcs MOIbh30BaTellb, YTOOB! HCKAaTh HerepMe-
TUYIHOCTB M KOHACHCAT Ha TPYOOIIPOBO/IE TIOCPEACTBOM TETUIOBBIX KaMep.

Jlns pemenns 3THX 3a1a4 B Oenbruiickoii 3asBke Ha nateHT BE 2014/0429, Ha KoTOpyIO B HacTosiIIee Bpe-
Ms BbIaH Oenbrutickuii mateHT BE 1022693 B9 Ha uMst TOTO ke 3asBUTENS, YTO M HACTOSIIAS 3asiBKa, TPEAIIO-
JKEHO YCTPONCTBO IS AIEKTPOIPOBOIHBIX TPYOOIIPOBOIOB, B KOTOPOM H3OJISIHSI TIPOCTUPACTCS BOKPYT TPyOO-
MPOBOJA, U MO MEHBIIEH Mepe OJUH INEKTPUUECKUI MPOBOJHUK PACIONOKEH HaJl UJIU B U30JIALMU, TaK YTO 1O
MEHBIICH Mepe YacTh U3OJSINH JISKHUT MEKAY TPYOOIPOBOIOM M OJHUM WA KaXKIBIM IMPOBOJHUKOM U TaKUM
00pa3oM, uTo TpyOOIpoBO 00pa3yeT MEepPBhIi MOTIOC KOHICHCATOPA, OJUH WM Ka)Ibli MPOBOJHHUK 00pa3yeT
BTOPOH IOJIIOC ATOTO KOHJAEHCATOPA, a YIaCTOK MEXIYy HUMH 00pa3yeT 4acTh AMIICKTPHKA, IIPH 3TOM II0 MEHb-
el Mepe OAWH M3MEPUTENBHBIN MPHOOpP BBHIMOIHEH C BO3MOXKHOCTBIO ONPEIEINATh AJI OJHOTO WM KajKIOTo
MIPOBOTHIKA MTOKA3aTeIh, XapaKTepU3 YOIl eMKOCTHOE JCHCTBHE COOTBETCTBYIOIIETO KOHICHCATOPA.

Tem He MeHee, mpoOieMa, CBA3aHHAs C TAKUMHU YCTPOWCTBAMHM, 3aKJIIOYAETCS B TOM, YTO TPyOONPOBOX
JOJDKEH OBITH AJIEKTPONPOBOIHBIM. B pesymbraTe, Takue yCTpOWCTBA HENB3s SBHO HCIIOJNB30BaTh, HAIIPHMED,
JUTS TUTACTHKOBEBIX TPYOOTIPOBOJIOB. bollee TOTo, B TAKUX YCTPOWCTBAX CYIIECTBYET PUCK KOPOTKOTO 3aMBIKAHUS,
BO3HHKAFOIIETO MEXKIY TPYOOIPOBOJIOM U IO MEHBIIICH MEPEe OJHUM DIICKTPUICCKUM MPOBOJIHUKOM, HATIPUMED,
B MECTE HAXOXKJICHHS BEHTHIICH TPyOOIPOBOIa MIIM UHBIX BBICTYIOB, TAK YTO YHOMSHYTOEC EMKOCTHOE JIciiCTBUE
3aTPYIHCHO U B pe3yJIbTaTe U3MEPEHIE OOJBIIC HE TacT Pe3yIbTara.

Lenp HacTOSIIETO H300PETEHNUS 3aKITFOYACTCS B TOM, YTOOBI PEIIUTh 3TH MPOOIIEMBI.

Jlist 3TOTO B M300pETEHUH MPENIOKEHO YCTPOUCTBO ISl U3MEPEHUS KOHIICHCAIUU BJIATU W/WIA Pa3BUTH
mporiecca KOppo3uK TpyOOIpOBOa, CoAepIKalee: H30JLILUI0, IPOCTUPAIONTYIOCS BOKPYT TPyOOIIpoBoia; a Tak-
K€ TIEPBBIA M BTOPOH MPOBOTHHUKH, KOTOPBIE PACIIONOKEHBI TAKUM 00pa3oM, 4TO 10 MEHBIIEH Mepe 9acTh U30-
JSIIAA JISKUT MEXIY TPYOOIIPOBOIOM M HEPBEIM NMPOBOJIHUKOM M BTOPHIM IPOBOAHHUKOM, TaK YTO TIEPBHIH IPO-
BOJHUK 00pa3yeT MepBhIi MOII0C KOHACHCATOPA, BTOPOH IMPOBOAHUK 00pa3yeT BTOPO IOIIOC KOHACHCATOPA, a
YYacTOK MEXAYy HUMH 00pa3yeT eMKOCTHYIO CBS3b MEXKAY MEPBBIM TOIIOCOM M BTOPBIM IIOJIFOCOM. Y CTPOWMCTBO
TaKXKe CONEPKUT 10 MEHBIIEeH Mepe OTUH W3MEPHUTENbHBIH MPHUOOp, BHITONHEHHBIN ¢ BO3MOKHOCTBIO OIpe.e-
JISITh TIOKa3aTellb, XapaKTePU3yIOIUNA EMKOCTHYIO CBS3b.

DTO pelIeHHe MO3BOJSIET U3MEPSITh KOHJCHCAIIMIO BIATH W/WIIKM Pa3BUTHE IMPOIEcca KOPPO3UH JJIS BCEX
TUTIOB TPyOONPOBOJIOB, KOTOPEIC HE 00s3aTENEHO JOJDKHBI OBITH 3JCKTPONPOBOMSAIIMMYU, TaK KaK B Ka4eCTBE
BTOPOTO TOJIFOCA KOHACHCATOPA MCIIOJIB3YIOT HE CaM TPYOOIPOBOM, a KOHICHCATOP BEHIMONHSIOT IS 3TOH IENU
otnensHO. KpoMe Toro, 1o Toi ke MpUYHHE PUCK OCCIIOIC3HOTO U3MEPCHUS B PE3yIbTAaTEe IEKTPHUCCKOTO KO-
POTKOTO 3aMBIKaHUS MEKAY TPYOOIIPOBOJOM M OJHUM U3 JIBYX IPOBOJIHUKOB MOXKET OBITH CHIDKCH, IOTOMY YTO
Jake €CIHM OIUH W3 ABYX NMPOBOTHHUKOB OKAXKETCSA CIyYailHO B AIIEKTPHUYECKOM KOHTAKTE C TPYOOIIPOBOIIOM,
JIPYTOH U3 IBYX IIPOBOIHUKOB MPOJOKUT PYHKIMOHUPOBATH B KAYECTBE MPOTHUBOTIOIOKHOTO TTOJII0CA KOH/ICH-

-1-



040551

cartopa. M300peTaTenbCKuil ypOBEHb 3TOTO PEIICHUS OCHOBaH, TOMUMO MPOYETO, HA NHHOBAIIMOHHOH Hiee U30-
OpeTarens, 3aKIIOYAIOIICHCS B TOM, YTO €MKOCTHOE NICHCTBHE MEXKIY MEPBBIM MPOBOJHUKOM H BTOPHIM TIPO-
BOJHUKOM MOKHO M3MEPHUTHh TOYHEE, 9eM B M3BECTHOM YCTPOMHCTBE MEXIY IOJ0KEHHUEM NPOBOJHUKA H MOJIO-
JKeHHeM TpyOorpoBona. VcnbpiTaHuA TOKa3aly, YTO B CIyd4ae HETCPMETHYHOCTH M3MEPEHHBIH MOKa3aTensb (B
JTAHHOM CJIyJae cama eéMKOCTh) MokeT m3MeHAThesl B 100 mu 1000 pa3, B TO BpeMs Kak B ciiydae QIIyKTyaruid
TEMIIEepaTyphl U BIAKHOCTH B OKpPY’KalOIIel 00JacTH BO3SHHUKAIOT TOJIBKO HEOOIBIINE N3MEHEHHS (ITOpsAAKa He-
CKOJIBKHX IMIPOIICHTOR), YTO MO3BOJIIET U3MEPATH KOHICHCAIMIO BIIATH W/IJTH pa3BUTHE MpoIecca KOPPO3UH.

JlomomHUTEIPHOE TPEHMYIIECTBO BaPHAHTOB OCYIICCTBICHUS YCTPOHCTBA 3aKIIOYACTCS B TOM, YTO Iep-
BBII M BTOPO MPOBOJHUKU U U3MEPHUTEIBHBIA MIPHOOP MOTYT OBITh PACIIONIOKEHBI HA YK€ YCTaHOBICHHOM M30-
nAuu 0e3 HEOOXOTUMOCTH BBITIOJTHEHUS JJICKTPUYCCKUX COCAMHCHHA MEXIY H3MEPUTEIBHBEIM IPUOOPOM H
TpyOOIIPOBOIOM.

B cooTBeTCTBHU ¢ BapHaHTOM OCYIIIECTBIICHUS, €CIIH CMOTPETh B MPOIOJILHOM HANpPaBICHUU TPYOOIPOBO-
Jia, TIEPBEIM W BTOPOU MPOBOIHHUKH PACIIONOKCHBI Ha PACCTOSHUM NPYT OT APYTa, WM MEPBBIH U BTOPOU TPO-
BOJIHUKH TIEPEKPHIBAIOTCS APYT C APYTOM TOJHKO HA BHEIIHEM CBOEM KOHIlE. TakuM 00pa3oM, EMKOCTHAsSI CBSI3b
MOJKET OXBAaTBHIBAaTh 3HAYUTENBHYIO IUHY H30JLIHH, ITO3BOJIISA ACTEKTUPOBATH JIOOYI0 KOHACHCAIHIO BIIArd
WIIA OTCYTCTBHE T€PMETHIHOCTH BIOIb STOM JITHHBEL.

[TepBbIii N3MEPUTENBHBIN MPUOOP U3 YIIOMSHYTOTO MO MEHBIIEH Mepe OJHOTO M3MEPUTEIBHOTO Tprbopa
MOJKET OBITh PACIIONOKEH, OOBIYHO 3aKPEIUICH, HAa M30JIINH UM Ha BHEUIHEM CJIO€ HAa M30JBILIHN MEXIy Iep-
BBIM W BTOPHIM IPOBOTHUKaMH. Hampumep, Ha M30JSMMU MEXKAY IEPBBIM M BTOPHIM IPOBOIHUKAMHU MOXKET
OBITH PACIONIOKEH BHEIIHWN CIIOM, W MEPBBIM U3MEPHUTEILHBIA MPHOOP MOXKET OBITh 3aKpEeIUIeH Ha BHEUTHEM
cioe. BHenmHuiA coii MOKET TPEACTaBIATh COOO0M IICKTPOIPOBOIHBIN BHEITHHN CIOH, U ATOT JIEKTPOIPOBOI-
HBIH BHEIITHUIA CIIOH MOXKET OBITh 3a3¢MJICH HITH HE TTOAKIIOUYCH.

B cooTBeTCTBHH ¢ BapHMaHTOM OCYIICCTBICHUS M300pPETEHUS YCTPOHCTBO COIACPKHUT TPETUH MPOBOJHUK,
KOTOPBII PacIoIoKEH TaKUM 00pa3oM, 4TO, IO MEHBIICH Mepe, TOTIOHUTEIbHAS YaCTh H3OJISIHU JICKHUT MEKIY
TpyOOIIPOBOJOM W BTOPHIM M TPETHUM IMPOBOJHUKAMH, TAK YTO BTOPOW MPOBOJHUK OOpa3yeT MEPBEIA MONIOC
JOTIOTHUTEIHHOTO KOHICHCATOPA, TPETUH MPOBOJHUK 00pa3yeT BTOPOH IOJIFOC JOTIOIHUTEIHHOTO KOHIEHCATO-
pa, a IOTOJHUTEIHHBIN yJacTOK MEXIy HAMHU 00pa3yeT MOTONHUTEIBHYI0O EMKOCTHYIO CBSI3b MEXKIy HEPBBIM
MIOJIFOCOM M BTOPBIM THOJIIOCOM; IPHYEM IT0 MEHBIIEH Mepe OIUH M3MEPUTEIHHBIN IPHOOP BHITIOIHEH C BO3MOXK-
HOCTBIO OTIPENEIATh IOKA3aTellb, XapaKTePU3YIOUIMH JOTOIHUTENFHYI0O €MKOCTHYIO CBs3b. TakuM oOpaszom,
MOJKHO OTCJIEKHBATh OOJBINYIO YacTh M3OJLIIMOHHOTO MaTepHaja 10 MEHBIIEH Mepe OTHUM W3MEPUTEIbHBIM
mpudopoMm.

B cooTBeTCTBHU ¢ BapHaHTOM OCYIIECTBIICHUS H300PETCHHUS, €CIIH CMOTPETH B MPOJOIBHOM HAIIPABICHUH
TpyOOIPOBOa, BTOPOW U TPETHUIl MPOBOAHUKH PACIIONOKCHBI HA PACCTOSIHUU JPYT OT APYTa, WU BTOPOH U Tpe-
TUH MPOBOJIHUKHU MEPEKPBIBAIOTCS APYT C JPYTOM TOJIBKO HA BHEITHEM CBOEM KOHIIE.

B cooTBeTCTBHU C BapHaHTOM OCYIIECTBJICHUS W300pETEHUs MEPBBIN MPOBOJHUK MPOCTHPAETCS HA Mep-
BYIO JUIMHY, €CIIH CMOTPETh B MPOIOJBHOM HAIpAaBICHHU TPYOOIMpPOBOJA, a IUIOMAJh MOBEPXHOCTH IMEPBOTO
MPOBOTHUKA COCTABIIACT MO MeHbIed Mepe 10% OT Turomaau MoBepXHOCTU TPYOOIPOBOIA BIOIb TICPBOM JIJIH-
HBI, IPEANOYTHTENHFHO N0 MEHbIIeH Mepe 25%, Gojee mpeAmouTuTensHO Mo MeHbleit mepe 50%. Ilmomans
TIOBEPXHOCTH TAK)KE MOKET OBITh PaBHA IUIOIIAAN ITOBEPXHOCTH TPYOOIIPOBOAa BAOJH MEPBOH UTMHBI MIIH JaXKe
6ospIIe, YeM IJIONIa s TOBEPXHOCTH TPYOOIIPOBOIa BAOIH MEPBOM AMUHEL. [IpH yBEeIHMYeHUH TUIOIAAH TTOBEPX-
HOCTH TIEPBOTO M BTOPOTO TPOBOAHUKOB EMKOCTHAS CBA3b MEXIY IEPBHIM U BTOPHIM IMPOBOJHUKAMHU YBEIUIH-
BaeTcs. CienoBaTebHO, TOYHOCTh H3MEPEHHUS OyIeT BHIIIE.

B cooTBeTCcTBUM ¢ BapHAHTOM OCYIIECTBIICHHUS HW300pPETCHUS MEPBBIN MPOBOJHUK M BTOPOW MPOBOIHUK
BBIMOJTHEHEI B BUJIC 3JICKTPONPOBOJIHOTO TTOKPBITHS MM O00IOYKH JUIs H30JSIHU. TakuM 00pa3oM, yCTPOHCTBO
MOJKET OBITh YCTaHOBJICHO IIEMKOM (IO MCHBIICH Mepe C OJHUM H3MEPUTCIBHBIM MPHOOpPOM wiau 0e3 Hero)
mpouie.

B cooTBeTCTBUM ¢ BapHaHTOM OCYIIECTBIICHHUS HM300pPETCHUS MEPBBIN MPOBOJHUK M BTOPOU MPOBOIHUK
UMCIOT (JOPMY IO MEHBIICH MEpe YaCTH JEKTPOIPOBOIHON MY(DTHI, BEIIIOJHEHHOH ¢ BO3MOKHOCTHIO BMEIIIATh
B ce0s 10 MEHBIEH Mepe 4acTh M30JANNU. TakuM 00pa3oM, COOTBETCTBYIONINE MOJIOCH KOHICHCATOPA MOTYT
MOKPBIBATH OOJIBIIYIO TUIOMIA(b TOBEPXHOCTH U, TAKKM 00pa3oM, HUMETh OOJIBITYI0 EMKOCTb.

B cooTBeTcTBHMHM ¢ BapHMaHTOM OCYIISCTBIICHHS H300pPETCHHUS IO MCHBIICH Mepe OJUH HW3MEPHUTEIbHBINA
nprOOp MOXKET OBITH BHITIOIHEH C BO3MOXKHOCTBIO OIPEAEIIATh 3HAUCHHE JaCTOTHI, XapaKTepU3YIOIIee eMKOCT-
HYIO CBs3b. Takum o0pa3om, AJIs OTpEeACICHUS IMOKa3aTelsl, XapaKTePU3yIOIEr0 EMKOCTHYIO CBSI3b, MOYKHO HC-
MIOJIF30BATH TIAPAMETP, KOTOPBIH SBISICTCS JIETKO U3MEPSIEMBIM.

B coOTBeTCTBMU ¢ BapHaHTOM OCYILICCTBIICHHS HM300pPCTCHUS 1O MCHBIICH MeEpe OJUH H3MEPHUTEIBHBIN
mpUOOpP MOXKET OBITH BHITIOJIHEH C BO3MOXKHOCTBIO TIPOBOJIUTE MEPEMEHHOE, C U3MEHIEMOM YacTOTOMH, HAMpsiKe-
HUE WIH TOK Yepe3 EMKOCTHYIO CBS3b M M3MEPATh H3MCHECHUC aMIUTUTYIbI U Pa3bl. Takum 00pa3oM, MOXKHO HC-
MOJIB30BATh MPOCTO OIpEIENIIeMbIC MapaMeTphl (aMILTUTYAy W (a3y WIN NEHCTBUTCIBHYI) U MHHUMYKO YacTh
MEPEMEHHOTO HATPSHKCHHS WM TOKA) JJIS ONpECIICHHs 3HAYCHUS UMIICaHCca, KOTOPOE XapaKTePU3YeT CBSA3b.
DTOT UMITEJAaHC 3aBUCUT OT YaCTOTHI M YKA3bIBACT HA PAa3BUTHE KOH/ICHCAIIWHU BJIATH U MPOLIECCa KOPPO3HH.

B cooTBeTcTBHMM ¢ BapHMaHTOM OCYIISCTBIICHHS H300pPETCHHS IO MCHBIICH Mepe OJUH H3MEPHUTEIbHBIN
prOOpP MOXKET COepKaTh M0 MEHBIICH Mepe OJTMH OCIHAIUIATOP.
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B coOTBeTCTBHMU ¢ BapHaHTOM OCYILICCTBIICHHS HM300pPCTCHHUS 1O MCHBIICH MEpe OJUH HM3MEPHUTEITBHBIN
npuOOp MOXET OBITh MHTETPUPOBAH B M3OJIALHKIO. Takum 00pa3oM, O MEHbBIIECH Mepe ONUH U3MEPUTCIBHBIN
IprOOp JydIIe 3aIUIIeH OT BHEITHETO BIIUSIHUS.

B cooTBeTcTBHMHM ¢ BapHaHTOM OCYIISCTBIICHHS H300pPETCHHS IO MCHBIICH Mepe OJUH H3MEPHUTEIbHBINA
nprOOp MOXKET COAEPIKaTh 10 MEHBIICH Mepe OIUH W3 CICTYIONINX MCTOYHMKOB ITHTAHHS: NMMPOBOJHOW HMCTOY-
HUK, HICTOYHUK, BEIPA0ATRIBAIONINNA dHEPTHIO; B OaTapero. OueHb JONMTHIA CPOK CITYKObI U3MEPEHHSI MOKET OBITh
MIOJY9Y€H C WCIOJIh30BaHMUEM IMIPOBOTHOTO MCTOYHHMKA, B TO BpeMs Kak OaTapes MOKeT OBITh HEIOPOTOl U mpo-
CTOH B ycTaHOBKe. VICTOYHUK, BHIPaOATHIBAIOIINIA YHEPTHIO, MOXKET OBITh OYeHb 3HEPTOd((HEKTUBHBIM U aBTO-
HOMHBIM, YTO MOXKET OBITh MPEIMOYTUTEILHO B CIyYae TPYTHOJOCTYITHBIX TPYOOIPOBOAOB (HAIPUMED, POTSI-
JKEHHBIX TPYOOIIPOBOJIOB).

B coOTBeTCTBHMU ¢ BapHaHTOM OCYILICCTBIICHHS HM300pPCTCHUS 1O MCHBIICH MEpe OJUH HM3MEPHUTEIBHBIN
npuOOp MOKET OBITh BBITIOJHEH C BO3MOXKHOCTBIO IepelaBaTh U3MEPEHHOE 3HAYCHUE MO OCCIIPOBOIHOW CBSI3U
Ha OECIPOBOJHOW MPUEMHUK MOHHTOPHUHTOBOTO KOHTPOJUIEpA MPEIMOYTHTEIBHO MOCPEICTBOM TEXHOJIOTUU
MAJIOMOIIIHOW CBSI3M JNAJBHErO pamuyca ACUCTBHUsS - MajoMmolnHas riobanpHas cethb (Low-Power Wide-Area
Network). Takum 06pa3oM, MOKHO MTOBBICHTH YIAOOCTBO MCTIOIB30BaHUSA. KpoMe TOro, CTaHOBUTCS BO3MOXKHBIM
[EHTpaIBFHOE YIIPaBJICHHUE.

B cooTBeTcTBHE C BapHaHTOM OCYIIECTBIICHHS HW300pETEHUS MEPBHIN MPOBOIHUK M BTOPOU IPOBOIHUK
MOTYT OBITh PAaCIOJI0KEHBI Ha PACCTOSIHUM IIIara APYT OT APyra BAOJb M30Anuu. TakuM 00pa3oM, MOXKET OBITh
oxBadeHa 0OJIbIIIasl MPOTHKECHHOCTH TPYOOIIPOBOIa 1 MOKET OBITH YBEIMYCHA TOYHOCTh N3MEPEHUSI.

B cooTBeTcTBHE ¢ BapHaHTOM OCYIIECTBICHUS M300PETEHHS YCTPOHCTBO MOXET COIEpIKaTh MOHHUTOPHH-
TOBEIA KOHTPOJUIEP, KOTOPBII BBEIIOIHEH C BO3MOXKHOCTBHIO aHAJTU3UPOBATh KOHICHCAIIUIO BIIaTH W/WJIH Pa3BUTHE
KOppo3uu TPyOONpPOBOIa HA OCHOBE 3HAYCHUS MITH 3HAYCHUI, OTPEICICHHBIX OJHUM WA KaXIIbIM U3MEPHUTEIb-
HBIM IIPUOOPOM.

B cooTBeTCTBUH C BApHAHTOM OCYIIECTBICHHS U300pETEHHS YCTPOHCTBO MOXKET COJEPIKATh MO0 MCHBIICH
Mepe OJIMH NATYUK TEMIECPATYPhl, BEITIOJHEHHBIN ¢ BO3MOKHOCTBIO U3MEPSITh TEMIIEPATypy MPEIMOYTHTEIEHO B
MeCTe HaXOXICHUS M30JALNH, W/WIN 0 MEHBIIEH Mepe OAWH MaTYHK BIATH, BHIITOJHEHHBIA C BO3MOYKHOCTHIO
U3MEPATH CTETIEHb BJIAYKHOCTH; MPUYEM MOHHTOPHHIOBEIM KOHTPOJUIEP BBHIIOIHEH C BO3MOKHOCTBIO BO BpeMs
aHalM3a KOHJCHCALINH BJIaTH W/WIH Pa3BUTHA KOPPO3UH YUHUTHIBATh U3MEPEHHYIO TEMIIEPAaTypy W/ WIIH U3MEPEH-
HYIO CTETICHb BIKHOCTH. JaTUnK TeMIiepaTypsl W/HIN JATYHK BJIATH ITO3BOJISET BHIIIOJIHATE aHAIH3 C OOJBIIeH
TOYHOCTBIO.

B cooTBeTcTBHE ¢ BapHaHTOM OCYIIECTBICHHS W300peTEeHUs] TPYOOIPOBO MOXKET OBITH MEKTPOIPOBOI-
HBIM, W TI0O MEHBIIICH Mepe OJUH M3MEPUTEIBHEIN MPHOOP MOXKET OBITH BBHIMOJNHEH C BO3MOXHOCTBIO BO BpeMs
OTIpEICIICHUS 3HAYCHUS YIUTHIBATH EMKOCTHOE JCHCTBUE MEPBOTO JOMOTHUTEIBHOTO KOHICHCATOPA C TIOIOCa-
MU, 00pa30BaHHBIMH TIEPBBIM MMPOBOJIHUKOM H TPYOOIPOBOIOM, H €MKOCTHOE JCUCTBHE BTOPOTO JOMOTHHUTENb-
HOTO KOHJICHCATOpa ¢ OJIFCaMU, 00pa30BAHHBIMU BTOPBIM IPOBOJIHUKOM U TPYOOIIPOBOIOM.

Takum 00pa3oM, YCTPOWCTBO B COOTBETCTBUU C M300PETEHUEM MOXHO HE TOJBKO 3()()EKTUBHO HCIIOIB30-
BaTh C HE SBILFOIIMMUCS AJICKTPOMPOBOTHBIMU TPYOOTPOBOJAMH, HO TAKXKE U C TPYOONMPOBOJAMH, KOTOPBIC
SBIISTIOTCSI DJIEKTPOTIPOBOAHBIMH. B mociemHeM cirygae eMKOCTHAsI CBSI3b MOXKET OBITh M3MEpeHa 0 MecTa, pac-
TIOJIOKEHHOTO TIIyOKe B M30JAIUHU (T.e. OIbke K TPyOOIPOBOIY), UTO SBIISETCS MPEANOYTHTEIHHBIM. B aTOM
ciydae TpyOoompoBoj 00pa3yeT TOUKY JIEKTPUIECKOTO KOHTAKTa MEXIYy, C OJHONH CTOPOHBI, TIEPBBIM JOIOITHH-
TEJNBHBIM KOH/IEHCATOPOM, 00pa30BaHHBIM IEPBEIM IIPOBOTHIKOM U TPYOOIIPOBOIOM, U C IPYTOi CTOPOHEI, BTO-
PBIM JTOTIOTHUTEIBHBIM KOHIEHCATOPOM, 00pa30BaHHBEIM TPyOOIPOBOAOM M BTOPHIM MPOBOJHHKOM, IIPH 3TOM
M30JIAIHS B KaXKIOM CITydae BBICTYIIACT B KAUECTBE COOTBETCTBYIOIIECTO JUIICKTPUKA. Takoe U3MEpEHHE MOXKET
OBITh Jaxe Oonee 3PpPEKTUBHBIM, €CITH H30JIALHUS SBISCTCS MAPOHETIPOHUIIAEMOM, TaK KaK 00pa3yIOIIHIACST KOH-
JICHCAT TOTJ]a PACTEKACTCSI B MECTE PACIOIOKCHHUS TPyOOIIpoBoIa.

B cooTBeTCTBHM C BapHaHTOM OCYHICCTBICHUS H300pETCHHs TPYOOIPOBOI MOXKET OBbITh 3a3emiicH. Kak
BapHaHT, TPYOOIIPOBO MOXKET MPECTABIATH COOO HE IMOIKITIOYCHHBIA TPYOOIIPOBO/I.

B cooTBeTCTBUHM ¢ BapHaHTOM OCYIIECTBICHHS W300pETEHUS 00JIACTh MEPEeX0/ia MEKIY MEPBBIM MPOBO/I-
HUKOM M BTOPBIM IPOBOJHUKOM MOXET COAEPKaTh BIATOHEIIPOHHUIIAEMYIO TIOJIOCY, MPEANOYTHTEIBHO OyTHIIO-
BYIO JICHTY WJIX pe3uHy. B TakoM BapraHTE W30JIALNS MOXKET OBITh JIyHIIIe 3allUIeHa OT IPOHUKHOBEHHS BIIaru
CHapyXXH.

B cooTBeTcTBHM ¢ BapHaHTOM OCYIIECTBICHHUS H300pETCHNS, IO MEHBIIEH Mepe, IEePBHIi MTPOBOTHUK WIH
BTOPOW IPOBOJHHUK MOXXET OBITH, IO MEHBIIEH Mepe YacTUIHO, W3TOTOBJIICH W3 aJIOMHHHUS WIN M3 HEP)KaBero-
meit cramu. Takum 00pazoM, YCTPOHCTBO MOXKET OBITh 00JIee YCTOWIMBBIM K METEOYCIIOBHSIM.

B cooTBeTCTBHMU C BapHaHTOM OCYIIECTBICHUS H300PETCHHS, IO MEHBIICH Mepe, MEpPBBIA WM BTOPOM
MPOBOJIHUK COJICPKHUT HECKOJIBKO B3aUMOCBSA3aHHBIX 3JICMEHTOB 3JIEKTPOIIPOBOIHOIO ciios. Hampumep, 3meMen-
TBI 3JICKTPOIIPOBOIHOIO CJIOS MOTYT MPEICTABIATH COOOM MPOMOITOBATHIC 3JICMEHTHI, BHITIHYTHIC B MPOJO0Jb-
HOM HAIpaBJICHUU TPYOOIPOBOJIA M PACTIONIOKCHHBIC BOKPYT TPYOOIIPOBOAA HA PACCTOSIHUHU JAPYT OT JPYTa, CCIIH
CMOTpPETh Ha CCYCHHUH, MEPIICHANKYIIPHOM TPOOIHFHOMY HampaBieHUI0. TakuM o0pa3oM, OXBaThIBACTCS 3HA-
YUTEJbHAS TI0 pa3Mepy ILIOHaNb MOBEPXHOCTH MPOBOJHHUKA, MPHU COKPAICHHBIX MAaTepPHANBHBIX 3aTpaTaX, W
co3/1aeTcs YCTPOUCTBO OoJiee JIerKOoe 1Mo BECY, TAK YTO MOHTHPOBATH YCTPONUCTBO CTAHOBUTCS Jierde. Takum 00-
pa3oM, IJIOMIaas MOBEPXHOCTH NMPOBOJHUKA 3HAYUTEIBHO OOJBIIE, YEM TONIINHA, B PE3YNIbTATE YETO YBEITHUH-
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BaeTCs €MKOCTHAsI CBSI3b MEXKIY MEPBBIM M BTOPEIM MPOBOAHUKAMU. HampuMep, HECKOJIBKO AJICKTPOIPOBOTHBIX
MPOJIOJITOBATHIX AJIEMEHTOB MOTYT OBITh BBITIOJHEHBI B BHJC IOJIOC. B Mpyrom mpuMepe OCyIIEeCTBICHUS U30-
OpeTeHns 3IEKTPOIPOBOIHBIE CIOM MOTYT MPEACTABIATh COO0I HMIMHAPHUIECKUE DJIEMEHTHI, PAaCIOI0KECHHBIS
Ha PacCTOSIHUH JIPYT OT APYyTa, €CIH CMOTPETH B MPOJOIHHOM HAIPaBICHUH.

B mpumepe ocymiecTBICHNS H300PETEHNS MHOXKECTBO COSAMHEHHBIX APYT C APYTOM 3JIEMEHTOB IIEKTPO-
MIPOBOTHOTO CJIOSI BCTABJICHBI MEXK/Ty ITEPBBIM H30IMPYIOIIAM CI0EM M BTOPBIM H30JIUPYIOIIUM CIIOEM, TIPH 3TOM
TIEPBBIA ¥ BTOPOIl M30JIHPYIONINE CIOW 00pa3yloT yKa3aHHYIO H30JLILuI0. MCIonb3yss MHOXKXECTBO B3aUMOCBSI-
3aHHBIX 3JIEMEHTOB JJIEKTPOIPOBOIHOTO CJIOS BMECTO €OMHON MY(THI, MOXKHO YIYYIINTH CHCIUICHHE MEXIY
MEPBBIM U30JIAIUOHHBIM CIIOEM U BTOPBIM U30JIIIUOHHBIM CIIOCM.

B cooTBeTCTBUM C BapHAHTOM OCYIICCTBIICHUS M300pPETCHUS IEPBBIA M BTOPOU MPOBOIHHUKH BHCAPCHEI B
u3oIAIH0. HampuMep, M30M0us MOKET COACPIKaTh MEPBIA U30JIIUOHHBIA CIIOH, MPOCTUPAIOIIUNCST BOKPYT
TpyOOIIPOBOA, U BTOPOI M30JIAIMOHHBIA CIIOW, POCTUPAIONIUICS BOKPYT IEPBOTO M30JIAIIMOHHOTO CJIOS, MPH
9TOM TIEPBEIN ¥ BTOPOI MPOBOTHUKH, IT0 MCHBIICH MEpEe YaCTHYHO, BHEAPCHBI BO BTOPOI U3OJSAIIMOHHEIHN CIIOM.
Takum o0Opa3oM, MEpBBI W BTOPOW NPOBOJAHUKHA MOXHO JICTKO HMHTCTPHUPOBATH B HM3OJIHIO U 3aIIUTHTH OT
BHEILIHETO BO3/JICHCTBUS OKPYKAIOIIEH CpeIbl.

B cooTBeTcTBUE ¢ BapHaHTOM OCYIIECTBICHHUS M300PETEHUS YCTPOMCTBO TaKKe COACPKHUT COSAHHUTEIh-
HOE CPEICTBO MEXIy M3MEPHUTEIHHBIM HMPHOOPOM M MEPBBIM M BTOPHIM NPOBOJHUKAMH, IIPHYEM YIIOMIHYTOE
COEIMHUTENIFHOE CPEICTBO MPOXOIUT OT IMEPBOTO U BTOPOTO MPOBOIHUKOB UePe3 M30JALNIO K H3MEPUTEIHHOMY
npubopy. Takum 00pa3om, H3MEPUTEITBHBIN MPHOOP JIETKO MOIKIIOYAETCS K IIPOBOAHUKY, TEM CaAMbIM COKpaIIa-
eTcs BpeMst, He0OXOIMMOe ISl YCTaHOBKH M3MEPHUTENBLHOTO MpUOopa.

B cooTBeTCTBUM C BApHAHTOM OCYIIECTBICHHS U300pETEHUS NIEPBhIA MPOBOJHUK UMEET TEPBBIA KOHEI[ U
BTOPOW KOHEII, @ YCTPOWCTBO TAK)KE COACPIKUT MEPBBIN COCTUHHUTEIBHBIA 3JIEMEHT, MPOXOISIIUA Yepe3 H30IIs-
U0 OT YIOMSIHYTOTO IIEPBOI'O KOHIA; H BTOPOH COCTUHHUTEIBHBIN 3JIEMEHT, MPOXOASIIINA Yepe3 H30MISAIUI0 OT
BTOPOT'0 KOHIIA.

B n300peTeHnn Takxke MpeioKeH MOHUTOPHHTOBBIA KOHTPOJUIED, IPEAHA3HAYCHHBIN IS HCITOTb30BAHHUS
C OIHMM WM HECKOJIBKUMH YCTPOWCTBAMHM, OMMMCAHHBIMHU BBIIIE, IPH 3TOM MOHUTOPHHTOBBIH KOHTPOJUIEP BBI-
MIOJTHEH C BO3MOYXHOCTBIO TIPUHIMATE OJHO WM HECKOJBKO 3HAUEHUH (TI0Ka3aTeleil), OnpeaesICHHBIX 110 MEHb-
el Mepe OJHUM W3MEPUTENFHBIM IPUOOPOM, U aHATTM3UPOBATH KOHISHCAIIHIO BJIAard W/WIIHN pa3BUTHE MpoIiecca
KOppo3uu TpyOOIIpOBOIa HA OCHOBE MPUHATOTO 3HAYCHUS WM 3HAUCHUI.

Criertnanucty B 007aCTH TEXHUKHU HOHSATHO, YTO MPEHMYILIECTBA M I, aHATOTUYHbIC TPEUMYIIECTBAM H
[EeNsIM yCTPOICTBA, MPUMEHUMBI UII COOTBETCTBYIOIIETO MOHHTOPHHIOBOTO KOHTpOJIIEpa C HEOOXOAWMBIMHU
U3MCHCHUSMU.

B cooTBeTCTBUHM C BapHaHTOM OCYIICCTBICHUS H300pPETCHUS MOHHTOPUHTOBBIA KOHTPOJUIEP MOXKET CO-
JiepKaTh OECIIPOBOTHON MPUEMHHK, KOTOPBIN BBITOJIHEH ¢ BO3MOXKHOCTHIO IPUHIMATEH 3HAYCHUC YUTU 3HAUCHUS,
OTIpeICIICHHBIE, IT0 MEHBINCH Mepe, U3MEPUTEILHBIM ITPUOOPOM.

B m300peTeHNU Takke TPEMJIOKEH CIIOCO0 M3MEPECHHs KOHACHCAIMW BJIATH W/WIM Pa3BUTHS TpoIecca
Koppo3un TpyOomnpoBosa. Criocod COAEpKUT pasMeIleHHEe M30JBILUH BOKpYr TpyOompoBona. Criocol Takke
COJZICPXKHT pa3MEUICHHE NepBOTO MPOBOJHUKA M BTOPOTO IPOBOJHMKA TaKMM 00pa3oM, 4TO IO MEHBIIEH mepe
4acTh M3OJIIIHH JISKHUT MEXKAY TPYOOIPOBOIOM M IMEPBHIM IIPOBOJHUKOM M BTOPHIM IPOBOJHHKOM TakK, YTO
TIEPBBIN MMPOBOJHUK 00pa3yeT MEPBBIN MOITIOC KOHACHCATOPa, BTOPO MPOBOAHUK 00pa3yeT BTOPOH MOJOC KOH-
JICHCATOPa, a YYAaCTOK MEXIy HIMHU 00pa3yeT eMKOCTHYIO CBSI3b MEXIY MEPBBIM IOIIOCOM M BTOPHIM ITOJIFOCOM.
Crioco0 Takxe COAepKUT ONpeIeIeHNE TToKa3aTes (3HAYSHUS ), XapaKTePU3YIOIIET0 eMKOCTHYIO CBSI3b.

Crienuanucty B JaHHOW OOJNACTH TEXHWKH MOHSATHO, YTO MPCHMYINECTBA W IENH, aHAJOTHYHBIC MPCHMY-
IIECTBAM U IEJISIM YCTPOWCTBA, MPUMEHUMEI JUISI COOTBETCTBYIOIIETO CIIOc00a ¢ HEOOXOAUMBIMUA U3MCHECHUSMH.

B coOTBEeTCTBUM ¢ MPEAMOYTUTEIBHEIM BAPHAHTOM OCYIICCTBICHUS M300PETCHHS MIEPBhIA U BTOPOI mpo-
BOJIHUKH PACIIONIOKCHBI HA PACCTOSHUM JIPYT OT APYra, €CIH CMOTPETh B MPOAOJIEHOM HAIMPABICHUU TPYOOIpO-
BOJIa, WX TaK, YTO MEPBEIH U BTOPOW MPOBOJHUKH MEPEKPBIBAIOTCS TOJIBKO YACTHYHO HA CBOCM BHEITHEM KOH-
Ie.

B cooTBeTcTBHHM € MPENNOYTHTENEHBIM BAPHAHTOM OCYIICCTBICHHS N300PETEHUS TPETHUH MPOBOIHUK pac-
MIOJIOXKEH TaKHM 00pa3oM, 4TO, [0 MEHBIICH Mepe, JONOTHUTEIBHBIA YIaCTOK M30JILIUH JISKUT MEXIY TpyOo-
MPOBOJOM M BTOPHIM M TPETHUM NPOBOJHUKAMH, U TAKUM 00pa3oM, YTO BTOPOI MPOBOTHHUK 0Opa3yeT MepBHIH
TIOJIFOC JOTIOJTHUTENBHOTO KOHIEHCATOpa, a TPETUH MPOBOJHHWK OOpa3yeT BTOPOU IIOJIIOC IOTIOJHUTEIHHOTO
KOHJIEHCATOpa, a JOIOJHUTEIBHBI yYacTOK HM30JAIUN 00pa3yeT NOIMOIHHUTEIbHYI0 €MKOCTHYIO CBSI3b MEXKIY
MIEPBBIM TIOJIFOCOM M BTOPBIM ITOJIIOCOM; M OTIPENEIIAIOT MToKa3aTelb (3HAYCHHE ), KOTOPOE XapaKTePH3yeT JAOTIOI-
HUTEIBHYIO EMKOCTHYIO CBsI3b. [IpeAMOYTHTEIBHO BTOPOH U TPETHA MPOBOJIHUKU PACIIOIOKECHBI HA PACCTOSHHUU
JPYT OT Apyra WIH TaK, YTO BTOPOIH U TPETHH MPOBOIHHUKH MEPEKPHIBAIOTCS TOJHKO YACTUYHO HA CBOEM BHEIII-
HEM KOHIIE, €CITH CMOTPETh B POIOJIFHOM HAINpPaBICHUH TPYOOIPOBOIA.

B CcOOTBEeTCTBHH C TIPEATIOYTUTEIHHBIM BapHAHTOM OCYIICCTBICHUS W300pPCTCHUS Ka)Iblid IPOBOIHUK
MPOCTHUPAETCS HA MEPBYIO UTHHY, TIPU 3TOM €ro IUIOIIAh TIOBEPXHOCTH COCTABIIIECT 10 MeHbIel mepe 10% ot
TUTOIA/IA ITOBEPXHOCTU TPYOOIPOBOAA BIIOIH TIEPBOM [UIMHBIL, MPEIIOYTUTEIHHO [0 MEHBIIEH Mepe 25%, Oonee
MPEIIOYTUTENHHO o MeHbIeH Mepe 50%. momane TOBEpXHOCTH TaKKe MOXET OBITH OoJiee MIIM MEHee paBHA
TUTOIIA/IA TIOBEPXHOCTH TPYOOIpPOBOIa BIOIH MEPBOW [UIMHBI WM Jaxke OOJbIIe, YeM IUIOMaab ITOBEPXHOCTH
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TpyOOIIPOBO/IA BIIOJH IEPBOM JITHHEI.

JlniHa MPOBOHUKA MOXKET COCTaBIATh, HampuMep, oT 0,5 10 10 M B 3aBHCUMOCTH OT TUIA TPYOOIIPOBOIA,
KOTOPBIA JTOJKEH OBITh M30JUPOBaH. J[MaMeTp W30JSAIIUKA MOXKET COCTaBIATh, Hampumep, oT 5 mo 1200 mm,
npeamoutuTensHo oT 10 1o 500 mM. Paccrosiare Mexay mepBBIM IPOBOJHUKOM M BTOPBIM IPOBOJHIKOM MOXET
COCTaBIIAATh, HapuMep, oT 1 10 200 cM, mpeanoyTuTensHo oT 2 10 150 cM.

B cooTBeTcTBHHM € MPENNOYTHTENEHBIM BAPHAHTOM OCYIIECTBICHHS U300pETeHUs crocol BKIIFOYaeT obec-
MeYeHNe HAJIMYMS MEepBOTO MPOBOJHUKA W BTOPOT'O IMPOBOIAHHWKA B BUAE DJIEKTPOIPOBOIHOTO MOKPHITHS HIIN
000JTOYKH IS H30JIALINH.

B cooTBeTCTBHU C MPENIMOYTHTENEHBIM BAPHAHTOM OCYIICCTBICHUS U300PETEHHUs crIoco0 BKITFOYaeT odec-
MICYCHUE HAIMYHS TICPBOTO MPOBOJHHUKA U BTOPOTO MPOBOJHUKA B BUIE MO MCHBIICH MEpPEe YacTH IICKTPOIPO-
BOJIHOW MY(TBI, BBIITOJTHCHHOW C BO3MOYKHOCTBIO BMEIIATh B €051, TI0 MCHBIIICH Mepe, YIaCTOK U3OJISAIIHH.

B coOoTBeTCTBUU € MPEIMOYTUTECIHFHBIM BapUAHTOM OCYIIECTBICHUS H300PETCHUS CIIOCOO OMpPECIICHHS
3HAYCHHS BKIIFOUACT B ceOsI OTpE/ICTICHUE 3HAUCHHS YaCTOThI, XaPaKTEPU3YIOLIETO EMKOCTHYIO CBS3b.

B cooTBEeTCTBUY € MPEAIOYTUTEIHFHBIM BAPHAHTOM OCYIIIECTBICHUS H300PETCHHUS CIIOCO0 BKIIFOYACT B ceOs
MPOIyCKaHHME Yepe3 eMKOCTHYIO CBS3b IEPEMEHHOTO, C U3MEHIEMOI YacTOTOW, HANIPSHKEHUS MIIH TOKA U M3Me-
peHHE H3MEHEHHUS aMIUTUTYIBI U (a3bl YKa3aHHBIX HANIPSOKCHUS W TOKA.

B cooTBeTcTBUM € MIPEAIOYTUTEFHBIM BAPHAHTOM OCYIIIECTBICHHUS H300pETEHHS CIIOCO0 BKIIIOYAET B ceOs
MHTETPUPOBAHME TI0 MEHBIICH Mepe 0JTHOTO U3MEPUTEIHHOTO MPHOOpa B H30JIALHUIO.

B cooTBeTcTBUM € IPEAIOYTUTEIFHBIM BAPHAHTOM OCYIIIECTBICHHUS H300PETEHHS CIIOCO0 BKIIIOYAET B cebs
nepeaady W3MEpPEHHOTO 3HAa4YeHHs 10 OecIpOBOIHOM CBsI3M Ha OECIPOBOIHON MPHEMHHK MOHHTOPHHTOBOTO
KOHTPOJIIEpa TMPEAMOYTHTEIBHO MOCPEACTBOM TEXHOJOTHU CBSI3M C MajOl MOIIHOCTHIO M IIMPOKHM PAaCIpO-
CTpaHCHUEM - MaJIOMOIHOU TI00ansHOM cetn (Low-Power Wide-Area Network).

B cooTBEeTCTBUY € MPEAIOYTUTEIHFHBIM BAPHAHTOM OCYIIIECTBICHUS H300PETCHUS CIIOCO0 BKIIFOYACT B ceOs
pa3MeIIeHue MePBOro MPOBOJHUKA W BTOPOTO MPOBOJHKMKA HA PACCTOSHUM IIara APYT OT APYyra BIOJb U30JIs-
AU,

B cooTBeTcTBUM € IPEAIOYTUTENFHBIM BAPHAHTOM OCYIIIECTBICHHUS H300pETSHUS CIIOCO0 BKIIIOYAET B ceOs
aHaTM3 KOHJCHCAIIMH BJIAard W/WIM Pa3BUTHA IpoIlecca KOPPO3UH TPyOOIPOBOAa HAa OCHOBE M3MEPEHHOTO 3HA-
YEHHUS WU 3HAYCHHH.

B cooTBeTcTBUM € IPEANIOYTUTENFHBIM BAPHAHTOM OCYIIIECTBICHHUS H300pETEHUS CIIOCO0 BKIIIOYAET B ceOs
M3MEpEeHHe TeMIePaTyphl, IPEATOYTHTEIHHO B MECTE HAXOKICHUS N30JIIIUH, W/WIA N3MEPCHUE CTEIICHH BIIaXK-
HOCTH; ¥ aHAJIM3 KOHJCHCAINH BIIATH W/WII PAa3BUTHSA MpOIlecca KOPPO3HUHU C YICTOM M3MEPEHHOM TeMIepaTyphl
W/WIIA U3MEPCHHOM CTETICHU BJIAXKHOCTH.

B cooTBeTCTBUM ¢ TPEAIOYTUTEIBHEIM BAPHAHTOM OCYIICCTBICHHS U300pETEHUS TPYOOTIPOBO/I SBISCTCS
JJIEKTPOIPOBOIHBIM, & MIPU YKa3aHHOM OTIPCACICHUU 3HAUCHHS YYUTHIBAIOT EMKOCTHOE JCHCTBUE IEPBOTO JIO-
MOJTHHUTEILHOTO KOHJIEHCATOpa C MOJIF0CAaMH, 00pa30BaHHBIMH TIEPBBIM IIPOBOJIHUKOM U TPYOOIPOBOJIOM, U €M-
KOCTHOE JICHICTBHE BTOPOTO JIOMOIHUTEIBHOTO KOHIECHCATOpA C TOJKCAMHU, 00pa30BaHHBIMH BTOPHIM IPOBOJ-
HHUKOM U TPYOOIIPOBOJIOM.

B cooTBeTcTBHHM ¢ TPEANIOYTHTEIHHBIM BapHaHTOM H300pETEHHS CHOCO0 BKIIOYAeT B ceOs 3a3eMIICHUE
TpybompoBoaa. Kak BapuaHT, crioco0 BKJIOYAET B ceOsl cCOXpaHEHHE TPYOOTpoBOIa HE TTOAKITIOYCHHBIM.

B cooTBeTcTBUM € IPEAIOYTUTETFHBIM BAPHAHTOM OCYIIIECTBICHHUS H300pETEHUS CIIOCO0 BKIIIOYAET B ceOs
pa3MeleHne BIaroHePOHNIIAeMOH MTOJIOCKHI, IPEATIOYTHTEIHHO OyTHIIOBOW JIGHTHI WIIM PE3UHBI, B O0NACTH Tie-
pexoJia MeXIy TepPBBIM MIPOBOAHUKOM U BTOPHIM IPOBOIHUKOM.

B cooTBeTCTBHU ¢ MPUMEPOM OCYIIECTBICHHUS H300PETCHHUS CIIOCO0 BKIIFOYAET B ce0s BHEAPCHUE TIEPBOTO
U BTOPOTO MPOBOTHHUKOB B M30JSIH0. Hampumep, mepBbIi H30JSIIMOHHBIN CIIOH MOXET OBITh PACIOJIOXKCH BO-
KpYT TpyOOIIpOBOJIa, @ BTOPOI U3OJSAIMOHHEIIN CIIOH MOXKET OBITh PACIION0KEH BOKPYT IMEPBOTO U30JIAIIUOHHOTO
CJIOSI, IPUYEM IMEPBBIH U BTOPOH MPOBOJHUKH MOTYT OBITh, IO MEHBIICH Mepe YaCTUYHO, BHEIPCHBI BO BTOPOU
U30JIAIUOHHBIN CIION MITH MOTYT OBITh BCTABJICHBI MEXK/Y IEPBBIM M BTOPBIM H30JISIIUOHHBIMH CIIOSIMH.

B cooTBeTCTBUU ¢ MPUMEPOM OCYIIECTBICHUS H300pETCHUS TPU Pa3MEIICHUH MEPBOTO W/HIH BTOPOTO
MPOBOTHIKA Pa3MEIIaloT MHOXECTBO B3aMMOCBS3aHHBIX 3JEKTPOIPOBOIHBIX IPOJOITOBATEIX HJIECMEHTOB BO-
KpYT TpyOOIIpOBOIa, HATIPUMEP MHOKECTBO B3aWMOCBS3aHHBIX 3JIEKTPOIPOBOAHBIX MPOIOJITOBATHIX AIEMEHTOB,
BBITSIHYTHIX B IIPOJOJIHHOM HAIpaBICHUH TPYOOIIPOBOIA U PACIIONIOKEHHBIX BOKPYT TPyOOIPOBOAa HAa paccTos-
HHUH JPYT OT APYTa, €CIH CMOTPETh B CEUEHHUH, TIEPICHANKYIISIPHOM IIPOAOIEHOMY HAIIPaBIICHHUIO.

B cooTBeTcTBHU € MPEAIOYTUTENFHBIM BapHAHTOM OCYIIECTBICHHS H300pETCHNUS MIPH YKa3aHHOM OTIpesie-
JICHWW TIOKa3aTens (3HAUCHHs) MOAKIIOYA0T M3MEPHTEIbHBIM MPHUOOp C HCIOIB30BAHWEM COCIHMHHUTEIHEHOTO
CPEICTBa, MPOXOMAIICTO OT IMEPBOTO M BTOPOTO MPOBOIHUKOB Yepe3 U30JLILUI0 K H3MEPUTEIBHOMY MPHOOPY.
Hanpumep, cocod MOXXET BKJIFOUATh B ¢€0S MOHTaX MEPBOTO COCAMHUTEIHHOTO AJICMEHTA Yepe3 H30JISALHUI0 10
MEPBOTO MPOBOJHUKA U MOHTaX BTOPOTO COCAMHUTEIBHOTO JJIEMCHTA Yepe3 MU3OJIHIO IO BTOPOTO MPOBOTHH-
Ka.

B m300peTeHNN TakKe MPEATIOKEH CrIoco0 aHaTU3a KOHICHCAIIUH BIIATH W/WIIK PAa3BUTHUS TpoIiecca Koppo-
3UH TPYOOIPOBO/IA, BKIFOYAOIINI IPUEM OJHOTO YT HECKOJBKHX 3HAYCHUH, OTPEICICHHBIX B COOTBETCTBHH C
OITHMM W3 OIMCAaHHBIX BBIIIE CIOCOOO0B; U aHAJIN3 KOHICHCAIINH BIIATH W/WIH Pa3BUTHSA MIpoIiecca KOPPO3UHU TPY-
00mpoBOIa HA OCHOBE MPUHATOTO 3HAYCHHS WIIM 3HAUCHUH.
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B cooTBeTcTBHM C BApHAHTOM OCYILECTBIICHUS M300pPETECHHS CIIOCOO BKJIIOYAECT B CE0sI IIPHEM OJTHOTO HIIH
HECKOJIbKMX YKa3aHHBIX OTPEJIeNICHHBIX 3HAaUCHUH ITOCPECTBOM OECIIPOBOTHOI CBSI3M.

B cooTBeTcTBHU € IPYyrUM acleKTOM H300pETEHHS MPEIUIOKEHO YCTPOWCTBO ISl H3MEPEHHs JIETPafaliun
MOBEPXHOCTHOTO CJIOS Ha TPYOOIIPOBOJE, COIEPIKAIIEe N3OIIIINI0, MPOCTHPAIOLIYIOCS BOKPYT MOBEPXHOCTHOTO
CJI0S Ha TPyOONpOBOJE; NMEPBEIH MPOBOJHUK M BTOPOI NMPOBOIHUK, HAXOMASAIIMIICA HA PACCTOSHHUU OT IIEPBOTO
MPOBOJHNKA, IPUYEM YIOMSHYTBIA IEPBBI M BTOPOH MPOBOAHUKH PACIOIOXKEHBI TaKUM 00pa3oM, 4TO, IO
MEHBIIIEH Mepe, Y9acTOK H30JIALHH JIEKHUT MEXIy TPyOOImpOBOAOM U MEPBBIM MPOBOAHUKOM M MEXIY TPyOO-
MPOBOJIOM M BTOPBIM IPOBOJHHUKOM; M 10 MEHBILIECH Mepe OAMH M3MEPUTEIbHBIA MPHUOOP, BEIIIOTHEHHBIN C BO3-
MOXHOCTBIO OIIPEAENATh IoKa3aTelb (3HaYCHHUE), XapaKTEPU3YIOMIMH HMMIIEJAHC MOBEPXHOCTHOTO CIIOSI HOA
YIOMSIHYTBIM y4acTKOM H30JISILIUN.

B cooTBeTcTBHHM € pelIeHHSME U3BECTHOTO YPOBHS TEXHHKH JIETPaJaliio MOBEPXHOCTHOTO CJIOSI OOBIYHO
U3MEPAIOT HEMOCPEACTBEHHO Ha MOBEPXHOCTHOM CJIOE€ C UCIONB30BAHUEM CHEKTPOCKOMUUYECKOTO HM3MEPEHUs
INEKTPOXUMHUUECKOTO UMIIeJaHca. B cilydae M301MpoBaHHBIX TPYOOIIPOBOIOB, B KOTOPHIX MIOBEPXHOCTHBIN CIIOH
HEJIOCTYIIEH HEIOCPEICTBEHHO, MOXHO OBLIO OBl BBIIOJIHUTH U3MEPEHHE MEXY TPYOOIPOBOJIOM U MPOBOIHU-
KOM, PAacIIOJIOKEHHBIM BOKPYT M30JSIIMH. TeM He MeHee, ObUIO yCTaHOBIECHO, YTO TAKHUE M3MEPEHHs HE JaroT
TOYHBIX PE3YJIbTaTOB M3-3a BHEIIHETO IIyMa. VICHonb3ys MepBBIif M BTOPOIl IPOBOAHUKH, KaK OIMCAHO BBIIIE,
10001 BHENTHHHN NIyM OyJeT NMPHUCYTCTBOBATH U HAa MEPBOM, M HA BTOPOM MPOBOAHUKE M OyJEeT MCKIIOUYEH, TaK
Kak M3MepeHue ABisieTcsl Aup(epeHInaIbHBIM U3MEPEHUEM, BBIMOIHAEMbBIM MEXIY IEPBBIM M BTOPBIM IIPO-
BOJHUKAMH.

[To MeHbIIeH Mepe OTUH M3MEPUTEIHHBIA MPUOOP MOXKET COAEPKATh YCTPONCTBO TSI U3MEPECHHUS UMIIS-
JlaHCa LIENH MEepeMEHHOTO TOKa, HalpuMmep HpHOOp CIEKTPOCKONUYECKOTO M3MEPEHHS SJIEKTPOXHMMHUYECKOTO
umrieanca. Mcnomnp3ysl Takoe U3MEpeHHe, MoayqaoT a3y U aMIUIUTYAy MMIeJaHca Kak (YHKIHIO YacTOTHI.
IIpu nerpaganuy NOBEPXHOCTHOIO CJIOSI UMIIEAAHC MOBEPXHOCTHOTO CIIOS U3MEHSETCS, YTO MPUBOAUT K U3Me-
HEHUIO N3MEPEHHON (ha3bl U U3MEPEHHOHN aMILTUTYIBI.

B nononHeHne wiyM B KauecTBE albTEPHATHBHI 110 MEHBIIEH Mepe OAWH M3MEPUTEIbHBIA IPHOOp MOXKET
COJIepKaTh yCTPOWCTBO M3MEPEHUS MOCTOSIHHOTO TOKA, TAKOE KaK IMOTEHIIMOCTAT WK TayibBaHocTaT. Hampuwmep,
U3MEpEHUE TIOTEHIINOCTAaTOM OyneT paboTaTh, KOTJa M30MALHS yXKe BIaKHas, TaK 9YTO MOXKET UMETh MECTO Iie-
PEHOC MOHOB 4epe3 M3OJSIHI0 U Yepe3 MOBEPXHOCTHBINA CIIOH, UTO JaeT W3MEPEHHOE 3HAUCHUE, IPEIICTABIAIO-
I11ee UMIIEAAHC TTOBEPXHOCTHOTO ciosl. Takxke BO3MOXKHBI ¥ APYTHE N3MEPHUTENbHBIE TIPHOOPHI, a TAKKE MOXKHO
OTIPEZIETIATh 3HAYCHUE, XapaKTEPU3YIOIIee AeTPpaJaliio IIOBEPXHOCTHOTO CJIOS MO YIIOMSHYTBIM Y4aCTKOM H30-
JAUUKA. Y CTPOMCTBO TaKKe MOXKET COACp>KaTh MOHUTOPUHTOBBIA KOHTPOJLIIEP, KOTOPHIN BHITIOJIHEH C BO3MOYKHO-
CTBIO QHAJIM3UPOBATH JETPATAlMI0 TIOBEPXHOCTHOIO CI0Sl HA OCHOBE 3HAUEHUS WM 3HAUEHUH, H3MEPEHHBIX 110
MEHBIIIE Mepe OIHIM U3MEPHUTEIILHBIM TPHOOPOM.

[ToBepXHOCTHBIH CIIOH MOET NMPENCTABIATL CO00H, HapuMep, NOKPHITHE, TIOKPOBHBIN CJI0H, CI0H OKHC-
nenust. Hanpumep, MoBepXHOCTHBIN €10 MOXET HPEICTaBIATh COOOHW YCTOHUMBBIN K KOPPO3UH CIIOH, 3aIUT-
HBII CJION U T.A.

[ToBepXHOCTHBIH CIIOHM MOXET NPEACTaBIATh COOOH CJI0H, KOTOPBIH NMPHKIIEEH K TPyOOIPOBOIY, WA MO-
JKET MPEJCTaBIATh COO0H CII0H, KOTOPBIH He MPUKIIEEH K TPyOOIpOBOLYy, HAIIPUMEDP OTACIBHYIO (DOIBTY.

TommmHa MOBEPXHOCTHOTO €JI0sI OOBIYHO MEHBIIE, YeM TOJNIIMHA CTEHKH TpybOomposoaa. Hanpumep, mo-
BEPXHOCTHBIM CIION MOKET UMETh TONIIMHY, KOTOpas MeHble 10 MM, IpeANOYTUTENEHO MEHbIIE 9 MM, Oolee
HPEANOYTUTETBHO MEHBINE § MM.

B cooTBeTcTBHM € APYTUM aCHEKTOM M300pETEHUS MPEUIOKEH CIIOCO0 N3MEPEHHUS AeTPpaJalliil IIOBEPXHO-
CTHOTO CJIOSI Ha TPyOOIPOBO/iE, B KOTOPOM Pa3MEIIAIOT M30JISIIMIO0 BOKPYT TTOBEPXHOCTHOTO CJIOSl Ha TpyOoIpo-
BOJZIE; pa3MEILAOT MEepBbIi MPOBOJHUK M BTOPOHW MPOBOAHMK HA PACCTOSHUM OT MEPBOrO NPOBOAHUKA TAaKUM
00pa3oM, 4YTO, 10 MEHbLIEH Mepe, YIacTOK M30JISLHOHHOTO MaTepHana JISKUT MEXIY TPYOOIpPOBOJIOM H Iep-
BBIM TIPOBOJHHKOM U MEXIy TPyOOIPOBOJOM M BTOPBIM IPOBOJHUKOM; M ONPENEISIOT 3HAUCHHE, XapaKTepH-
3ylollee UMIIEJaHC IOBEPXHOCTHOTO CJI0S MO YIOMSHYTBIM y4acTKOM M30JInu. Crioco0 Takke MOXKET BKIIO-
4yaTh aHAJIU3 AErpaflalluil IOBEPXHOCTHOTO CJI0S1 HA OCHOBE ONPENEIEHHOI0 3HAUEHUS UM 3HaYeHUH.

OmnpeneneHne MOXET OBITh BBINOIHEHO C HCIOIb30BAaHUEM M3MEPEHHs UMIIEIaHCa IIEPEMEHHOTO TOKa, Ha-
HpUMEp CIEKTPOCKOIHHU 3JIEKTPOXUMUYECKOT0 UMIIEJAHCA, WM U3MEPEHUs IOCTOSIHHOTO TOKA, TAKOTO KaK W3-
MEPEHHUE C HCHOIb30BaHNEM OTEHIIOCTATa MU FaJIbBAHOCTATA.

[TpeamnoyrnTensHbIe U MPUMEPHBIE PU3HAKHU, OMMCAHHBIE BBIIIE IUIsI YCTPOHCTBA M crioco0a M3MEpeHHs
KOHJICHCALIMH BJIaTM W/WIN Pa3BUTHs Mpolecca KOPPO3UU TPyOONpoBoaa, TAKKE MOTYT IPUCYTCTBOBATh B yCT-
poicTBe U ciocobe M3MEPEHHS AeTpagallii TOBEPXHOCTHOTO CJIOS TpyOomnpoBoaa. Takxke ycTpoHCTBa/CIIOCOOBI
MOT'YT OBITh CKOMOMHUPOBAHBI, T.€. OJTHO M TO XK€ YCTPOWCTBO MOXKET OBITH OCHAILECHO IEPBBIM H3MEPUTEIHLHBIM
npuOOpOM ISl OIIPEAEIICHUs 3HAYCHUSI, XapaKTEPHU3YIOIETO €MKOCTHYIO CBSI3b, M BTOPBIM H3MEPHUTEIHHBIM
npuOOPOM JUTS OTIpEAEICHUS 3HAUCHHS, XapaKTePHU3YIOIIETr0 UMITEAAHC TOBEPXHOCTHOTO CJIOS IO/ YIIOMSHYTHIM
Y4acTKOM M30ysuu. [leHCTBUTENBHO, OJUH U TOT XK€ M30JSLMOHHBIN MaTepuall U NepBbIi U BTOPOH MPOBOIHH-
KH MOTYT OBITh MCIIOJIB30BaHbI JUIs BEIOJIHEHUS 000MX M3MepeHui. Eciu ycrpoiicTBa/crioco0sl KOMOHMHUPYIOT,
TO TIEPBBI U3MEPHUTENBHBIN MPHOOP, BHIMOIHEHHBIH ¢ BO3MOXKHOCTBIO ONpPENEIISITh 3HAUCHUE, XapaKTepU3yIo-
[ee eMKOCTHYIO CBSI3b, MOKET BBIMIOJIHATh U3MEPEHUSI Ha PETyJIAPHON OCHOBE C MEepBOM yacToTOW. BTOpoii u3-
MEPHUTENBHBIN MPHOOD, BHINOIHEHHBIH ¢ BO3MOXXHOCTBIO OMPEAENATh 3HAUCHUE, XapaKTEPU3YIOLIee NMIIEIAHC
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MIOBEPXHOCTHOTO CJIOS, OOBIYHO TpeOyeT 0oJiee CIONKHOTO M3MEPEHHs, KOTOPOe 3aHMMaeT OOoJIbIlle BPEMEHH T10
CPaBHEHHIO C MPOAOJKUTEIHLHOCTHIO TIEPBOTO M3MEPEHUsI JUII M3MEPEHHSI 3HAUCHHSI, XapaKTEePU3YIOIIEro eMKO-
CTHYIO CBSI3b. B BO3MOJKHBIX BapHMaHTaX OCYIIECTBICHHUS M300PETCHHUS W3MEPEHHUE, BHIIIOTHIEMOE BTOPHIM H3-
MEpPHUTEIBHBIM TPHOOPOM ISl OTIPENENCHUS 3HAUCHUS, XapaKTePU3YIOIIEro NMIIEIaHC MTOBEPXHOCTHOTO CIIOA,
MOJKEeT OBITH BBHIIIOJIHEHO JHOO Ha PETYISPHOW OCHOBE, HO OOBIYHO CO BTOPOI YaCTOTOH, KOTOpas HIDKE, YeM
mepBasi 9acToTa, MO0 HEeperyIsIpHO, HAPUMEP TOJIFKO TOTAA, KOT/a IepBOE M3MEPEHHUE MEPBEIM W3MEPHUTEINb-
HBIM TIPHOOPOM YKa3bIBaeT Ha HETEPMETHYHOCTH MIIH MOSIBJICHHE BIard WM KOH/ICHCAIIHH.

B cooTBeTcTBUM € APYTHM aCIIEKTOM H300pETeHHS MPEIIOKEH U30IUPYIOMIHN 3JIEMEHT, IPEIIOYTHTEIEHO
npeaHa3HaYeHHBIH U UCIOIB30BaHUs B yCTPOWCTBE MIIM CIIOCOOE B COOTBETCTBHU C JIIOOBIMH M3 BBINIETIPHBE-
JICHHBIX BapHUaHTOB OCYIIECTBIICHUS N300PETEHUS, COACPKAIIMN H30JIIIHOHHYI0O MY(TY, BHIITOJHEHHYIO C BO3-
MOXHOCTBIO TIPOCTHPATHCS BOKPYT TPYOOIPOBOJIa M IMEIONIYIO BHEITHIOIO TOBEPXHOCTh; MPOBOIHUK, BHEIPEH-
HBIIl B M30JISIIHOHHYIO MY(]TY; 110 MEHBIIEH Mepe OJJMH COSANHHUTEILHBIA JIEMEHT, IPOXOISIINI OT IIPOBOJHHU-
Ka 4epe3 N30JSIINOHHYI0 My(QTY K €€ BHEIIHEH ITOBEpXHOCTH. TaKknue M30JIMpYyIOLIUE JIEMEHTHl MOTYT OBITh pa3-
MEIEHBI BOKPYT TPYOOIPOBOJa OAMH PSAAOM C JPYI'HM, €CIIH CMOTPEThH B ITPOIOJIBHOM HalpaBieHUH TPyOOoIpo-
Bosa. COeIMHUTENBHBIN 3JIEMEHT IT03BOJISIET COSANHATH MPOBOIHUK C M3MEPHUTEIBHBIM MTPHOOPOM HITH C IPYTUM
MIPOBOTHIKOM COCEIHETO M30JIUPYIOLIETO IIEMEHTA.

B cooTBeTcTBMM C MPUMEPOM OCYIIECTBIICHUS W300pETEHHSIM MPOBOJHHK HUMeeT (OpPMY INPOBOISAIICH
MY(THL, JUTMHA KOTOPOH MEHBIIE, YeM JUTHHA U3O0JSIHOHHON My(THI, 1 KOTOPBIH MOTHOCTHIO BHEAPEH B U30JIA-
UOHHYI0 My(}Ty. B COOTBETCTBHH ¢ APYrHMM BapHaHTOM OCYIIECTBICHHS MPOBOJHHUK COACPKUT MHOKECTBO
B3aMMOCBS3aHHBIX 3JIEMEHTOB AJIEKTPOIPOBOIHOTO CJIOS, HAIIPUMEP MPOJOJITOBATHIX AIIEMEHTOB, BEITSIHYTHIX B
MPOJOJIGHOM HAalpaBiIeHUH H30JLMOHHOW MY(THI U PACIIOJIIOKEHHBIX BOKPYT M30IALMOHHON My(THI Ha pac-
CTOSIHHH JIPYT OT APYTa, €CIIM CMOTPETh Ha CEUCHNH, NEPIICHANKYIIIPHOM MTPOI0JIHLHOMY HaIpPaBICHUIO.

B cooTBeTcTBUM € IPIMEPOM OCYIIECTBICHHST U300peTEHHS N30JSIIMOHHAs My(hTa COIEPIKUT MEPBBIN M30-
JSIIMOHHBIH CJI0H M BTOPOI M30JIIIIMOHHBIHN cIo. [IpOBOJHUK MOXKET OBITH PACIOJIOKEH MEXKAY MEPBBIM U BTO-
PBIM M30JISILIMOHHBIME CJIOSIMHU JIHOO MOXKET OBITh BHEJIPEH BO BTOPON M3OJISILIMOHHBIHN CIIOM.

B cooTBeTcTBHE € MPUMEPOM OCYIIECTBIICHHUS H300PETCHHS H30IUPYIONINNA 3JIE€MEHT, TakKKe COICepIKAIITHA
M3MEPUTEIbHBIN MPUOOP, PACIIONOKEH HA WM B U3OJIAIMOHHONW MydTe. MI3MepuTeNnbHbIi MPHOOP MOXKET OBITH
BBINIOJIHEH C BO3MOXKHOCTBIO TEpeAaBaTh M3MEPEHHOE 3HAYCHHE MO OECIpOBOIHOW CBS3M Ha OECIPOBOTHOMN
MPUEMHUK MOHHUTOPHUHTOBOTO KOHTpPOJIIEpa MPEANOYTHTEIEHO MOCPEICTBOM TEXHOJIOTUU CBS3HM C MaJIOW MOIII-
HOCTBIO M ITUPOKHAM PACTIPOCTPAHEHHUEM - MAIOMOIITHOM Ti100ansHoi cetn (Low-Power Wide-Area Network).

B cootBeTcTBHM ¢ MPUMEPOM OCYIIECTBICHUS N300peTEeHNS TUIOMAAb TIOBEPXHOCTH IPOBOIHNKA OOJIBIIE,
yem 10% muomany BHeImIHEH NMOBEPXHOCTH HM3OJIIMOHHOW MY(THI, MPEINOYTHTENsHO Oonbline 25%, Goxee
HpeAnoYTUTENbHO Ootbie 50%.

B cooTBeTcTBUUM C MpEMEPOM OCYLIECTBIECHHUS M300pETEHUS! IPOBOIHHUK BBITIONIHEH B BHJE 3JIEKTPOIPO-
BOJIHOT'O MOKPBITHS MM 0O0JIOYKH.

B cooTBeTcTBHM € IPEMEPOM OCYIIECTBICHUS N300PETEHUS M30IUPYIONIMHA 3JIEMEHT CO/EPKHT 110 MEHbB-
el Mepe OIUH NaTYMK TEeMIIEPaTyphl, BBHIIIOJHEHHBIH C BO3MOXKHOCTBIO H3MEPSTH TEMIIEPaTypy, W/WIH II0
MEHBIIEH Mepe OJIMH JAaTYHK BJIATH, BHITOJTHEHHBIA C BO3MOXKHOCTBIO U3MEPATH CTENICHD BIAKHOCTH.

B cooTBeTcTBHHU ¢ IPUMEPOM OCYIIECTBICHHS N300PETEHNUS MPOBOJHUK, IT0 MEHBIIEH Mepe YaCTHIHO, U3~
TOTOBJICH W3 AMIOMUHUS W CTaJIH, HAIPUMEP Hep KaBEIOIICH CTalTi MITH OIMHKOBAaHHOM CTalH.

B cooTBeTCTBHH ¢ MPHUMEPOM OCYIIECTBICHUS M30IMPYIONIETO IEMEHTa 0 MEHBIIEH Mepe OIWH COeIu-
HUTEIBHBIN 3JIEMEHT COJEPKUT MEPBBIM COEAMHUTEIBHBIN 3JIEMEHT, PACIOJIOKEHHBIM Ha MEPBOM KOHIIE IPO-
BOJIHMKA, €CJIM CMOTPETh B IPOJOJIFHOM HAIIPaBJICHUH H30JSIIIMOHHON MYy(THI, U BTOPOH COSAMHHUTEILHBIN dJIe-
MEHT, PaCIOJIOKCHHBIH Ha BHEIIHEM KOHIIE POBOIHUKA.

JlmHa IpOBOJTHUKA MOXKET COCTaBIIATh, Harpumep, oT 0,5 1o 10 M B 3aBHCUMOCTH OT TUIA TPyOOIIPOBO/a,
KOTOPBIH JOJDKEH OBITh M30JIMPOBaH. [lMaMeTp M30JSIUU MOXKET COCTaBIIsATh, Hampumep, oT 5 go 1200 mwm,
npeanodrutensHo ot 10 1o 500 mm.

N3o0peTenne Takxe OTHOCHTCS K COOpKE M3 M30JIMPYIONIMX 3JEMEHTOB, ONMUCAHHBIX BhIIE. [Ipu pacno-
JIOXKCHUU M30JIMPYIOMINX AJIEMEHTOB BOKPYT TPyOOIIPOBOAa MPOBOJAHUK IIEPBOTO M30JIHPYIOMIETO 3JIEMEHTa MO-
JKeT OBITh FIEKTPHUECKH COCIWHEH C MPOBOAHWKOM OJHOTO WM IABYX COCETHHX H30JIHPYIOUINX JIEMEHTOB.
Taxoke MPOBOJHUK MOXET OBITh MOAKIIOYCH K U3MEPUTEILHOMY MPUOOPY. DTO TO3BOJIIET 00pa30BaTh yCTPOM-
CTBO, KaK OIMCAHO BHIIIE, yIOOHBIM 00pa3oM.

Crierinanucty B 007aCTH TEXHUKHU HNOHSATHO, YTO MPEHMYIIECTBA M I, aHATOTUYHbIC TPEUMYIIECTBAM H
[EeNIsIM YCTPOHCTBA, MPUMEHUMBI IS H30JIMPYIOIIETO JIeMEHTa U COOPKH M3 N30JIUPYIOMINX 3JIEMEHTOB ¢ HE00-
XOANMBIMH U3MEHEHHSIMH.

Teneps n3o0peTeHne OyneT JOMOIHUTENEHO OMMUCAHO CO CCHUIKOW Ha IMPHUMEPHI OCYIIECTBICHNUS, TOKa3aH-
HBIE Ha YepTekax. DTH MPUMEpPhI OCYIIECTBICHUS N300peTEeHNs TIpeTHa3HAYEHbI IS JTy4IIero MOHUMaHHs BbI-
IICOITMCAaHHbIX TPU3HAKOB, MTPEUMYILECTB U LeJIel M300pEeTeHHs; OHU HE OIPaHWYMBAIOT H300pETeHUE KaKHM-
0o 00pazoM.

Onucanne 4eprexei

Ha ¢wur. 1A nmpuBeneHo cxeMaTHYeCcKOe MPEICTaBICHNE BapHaHTa OCYIIECTBICHUS yCTPONHCTBA B COOTBET-

CTBHH C N300pETECHHEM B IPOIOJIFHOM CEUEHHUH BJOJb MPOJOIHHOTO HAIIPABICHUS TPYOOTIPOBOIA, HE SBIISIONIEC-
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rocs 3IEKTPONPOBOAHBIM;

Ha dur. 1B - cxemaTHyeckoe MpeACTaBIeHUE IPYroro BapHaHTa OCYIIECTBICHHS YCTPOWCTBA B COOTBETCT-
BUU C M300pETEHUEM B MPOJOIBEHOM CEUSHHH BIOJb IPOJOIHLHOTO HAIPaBICHHUS TPYOOIpPOBOAa, SBISIOMIETOCS
3JIEKTPOIIPOBOTHBIM;

Ha ¢ur. 1C - cxemaTn4eckoe IMpeACTaBICHHE YaCTH NMEPBOT0 ANbTEPHATHBHOTO BapHaHTa OCYIECTBICHHS
YCTPOHCTBA B COOTBETCTBUH C H300pETECHHEM;

Ha ¢ur. 1D - cxemaTHYeCKOe MPEICTaBICHIE YaCTH BTOPOTO ATbTEPHATHBHOTO BapHaHTa OCYIIECTBICHUS
YCTPOHCTBA B COOTBETCTBUH C H300pETECHHEM;

Ha (ur. 2 - CXeMaTHYHOE TIPEJICTaBJICHNE BapHaHTa OCYIIECTBICHUS 3JICKTPOHHOM CXEMBI, IpeTHa3HAYCH-
HOH JUISl HCTIOJIB30BAaHMUS B U3MEPUTEIILHOM NTPUOOPE B COOTBETCTBUH C H300pETCHUEM;

Ha ¢ur. 3 - cxeMaTHYHOE TIPEJICTAaBICHHE aJbTEPHATHBHOIO BapHUaHTa OCYIIECTBIICHUS JIEKTPOHHOH CcXe-
MBI, TPEAHA3HAYCHHON JUTS CIIOJIb30BaHMS B N3MEPUTEIEHOM IPHOOPE B COOTBETCTBUH C M300pETCHHEM;

Ha ¢ur. 4 - cxeMaTHYHOE TIPEJCTaBJICHHE IPYroro BapuaHTa OCYIIECTBICHHUS JICKTPOHHON CXEMBI, TIpe-
Ha3HAaYE€HHOM ISl NCIIOJIb30BAHUS B U3MEPHUTEIILHOM ITPUOOPE B COOTBETCTBUH C H300pETCHUEM;

Ha ¢uT. 5 - cXeMaTHYECKOe PEACTAaBICHNE BApHAHTa OCYIIECTBICHHS YCTPOICTBA B IPOIOIEHOM CCUCHHH
BJIOJIb ITPOJOJIEHOTO HATIPABICHUS TPYOOIIPOBOIa;

Ha ¢ur. 6 - CXeMaTHYHBIN BHJ, TIOKA3BIBAIOIINI EMKOCTHYIO CBS3b U BapHAHTA OCYIIECTBICHUS, IIPHBE-
JIEHHOTO Ha (wuT. 5;

Ha Qur. 7 - BU B IEPCIIEKTHBE AJIbTEPHATHBHOTO BapHaHTa OCYIIIECTBICHHUS YCTPOWCTBRA,

Ha ¢ur. 8A-D - cxeMaTHUHO TpeACTaBICHHI abTCPHATHBHBIC BAPHAHTHI OCYIIECTBICHNS YCTPOUCTBA, TO-
Ka3bIBaIOIINE PA3JIMYHbIE CIIOCOOBI MOAKIIIOUEHHS U3MEPHUTENBHBIX TPHOOPOB;

Ha ¢ur. 9 - cxeMaTHYHbBIEe IPOJOJILHBIE CEUEHHSI BApUaHTa OCYIIECTBICHUS COOPKH U3 W30JHMPYIOIINX dJIe-
MEHTOB;

Ha ¢ur. 10 - cxeMaTHYHOE MPOIOJIBHOE CEYEHNE BapUaHTa OCYIIECTBICHHUS N30JIHPYIOIIETO MIEMEHTA;

Ha ¢ur. 11 cxemMaTHYeCKH MOKa3aH BaPHAHT OCYILECTBICHHS YCTPOMCTBA Ul ONpEETICHUs JIeTpagalun
MOBEPXHOCTHOTO CIIOS TPYOOIIPOBOA;

Ha ¢ur. 12A u 12B - m3mepennsle aMIumaTyaa u ga3a B 3aBUCUMOCTH OT YaCTOTHI COOTBETCTBEHHO JIJISI
YCTPOHCTBA ¢ TPYOOIIPOBOAOM C HE3aTPOHYTHIM ITOBEPXHOCTHBIM CJIOEM H C IeTPaupOBAHHBIM TOBEPXHOCTHBIM
CIIOEM.

OnuHAKOBBIE WM aHAJIOTUYHEIC AIIEMEHTHl 0003HAUEHBI HAa YEPTEKaX OJMHAKOBBIMU CCHUIOYHBIMH ITTO3H-
UM

Ha ¢ur. 1A npuBeneHo cxeMaTHYeCKOE MIPEACTABICHAEC BApHAHTA OCYILIECTBICHHS YCTPOICTBA B COOTBET-
CTBHH C N300pETEHUEM B NPOAOJILHOM CEUYEHHH BJIOJb MPOAOJIBHOTO HAIPABJICHUS TPyOOIPOBOa, HE SBIISIOLIE-
rocsl 2JIEeKTponpoBoAHEIM. Ha ¢urype nokaszan tpydonposos 1 B pa3zpese B10JIb €ro IPOJ0JIEHOM OCH, XOTS CIIe-
[IUAJIMCTY B 00JIaCTH TEXHUKHU TIOHATHO, YTO JIPyTrUe BapUaHTHI OCYLIECTBICHNS H300PETECHHS TAK)KE MOTYT OBITH
NPUMEHEHHI B TPYOONPOBOaX, UMEIOLIMX APYTyio Gopmy.

W3onsiunoHHbIH MaTepHa 2 IpOXoIUT BOKPYT TpyOonpoBoaa 1. M3omsunoHHbIi MaTeprat 2 MOXXET OBITh
CKOH(HUTYpHPOBAH I TEIUIOM3OJISAINH, HO (B Ka4eCTBE aJbTEPHATHUBEI MU B IOTIONHEHNE) TaKXKe AJIS aKyCTH-
YeCKON M30JIuH. V30IIMOHHBIN MaTeprat 2 MOXKeT, HapiuMep, COAEP KaTh MpeaBapruTeIbHO chOpMUPOBaH-
HBIe 000JI0YKH, KOTOPHIE 3aKaThl MIIN 3aKPeTUICHBI BOKPYT TPyOOmpoBoaa 1, MiIu MOXeT, HalpuMep, COAepKaTh
MaTbl, KOTOpble 00epHYTHI BOKPYT TpyOompoBona 1. B BapnanTax ocymiecTBieHHs W300pETEHUSI MOTYT TIpUMeE-
HATHCS BCE THITHI U (JOPMBI H30JSIIMOHHOTO MaTepHaa.

B m3onanuoHHOM Matepuane 2 NepBbIM NPOBOIHUK 3A M BTOpO MpoBOAHUK 3B pacmnonoikeHsl Tak, 4To
M0 MEHbIIEH Mepe YacTh W3OJIIIIMOHHOTO MaTepralia 2 JISXKUT MEKAY TpyOonpoBogoM 1 M mepBEIM IIPOBOJHHU-
KOM 3A M BTOpHIM NPOBOJHUKOM 3B, Tak 4To mepBbIii NpoBOAHUK 3A 00pa3yeT MepBhIi IOJIIOC KOHIEHCATOpa
4C, BTopoii mpoBoaHUK 3B 00pasyet BTOpOi momoc koHAeHcaTopa 4C, a y9acTOK MEXKIy HIUMHU COJACPKUT M-
KOCTHYIO CBSI3b MEXJY IEPBBIM MOIIOCOM U BTOPBIM MOIIOCOM. JIpyriuMHu ciaoBamu, konaeHcaTop 4C umeeT nBa
TMOJIf0Ca, T.€. MEPBBIA MPOBOAHUK 3A U BTOpOH NpoBOAHUK 3B, a yacTh H30SLIMOHHOTO MaTepHuaa 2, JeKaliero
MEXTy IBYMS MOJIIOCAMH, MOXET CITY>)KHTh B KauecTBe (4acTh) qudJieKTpuka s konaencaropa 4C. Torma Bcio
€MKOCTHYIO CBfI3b, HAIIPUMED, MOKHO 0003Ha4nTh Yepe3 C.q (He MoKa3ana), Kak ciaenano Ha ¢ur. 2-4.

Ha ¢wur. 1A Taxke mokazaH U3MEPUTEIbHBIN MPUOOP 6, KOTOPBIHA BBHITIOTHEH C BO3MOYKHOCTBIO OIPENETIATh
3Ha4YCHHE, KOTOPOE MPEICTABIIET EMKOCTHYIO CBs3b. 71 3TOr0 M3MEPUTENBHBIN IPUOOP 6 MOKET OBITH COeITH-
HEH COOTBETCTBEHHO C MEPBEIM IMPOBOAHUKOM 3 A TIOCPEICTBOM HEPBOTO COSTUHEHUS 6A W CO BTOPBIM IIPOBOJI-
HukoM 3B mocpencTBoMm BTOoporo coeamHeHus 6B. Crenpanvcty B 00JACTH TEXHHKH MOHSATHO, YTO H3MEpH-
TENBHBIA PUOOp 6 MOKa3aH CXeMaTHYHO B 3TOM BapuaHTe Ha (Urype, U YTO B 3aBUCUMOCTH OT KOHKPETHOH
MPaKTUYECKOM CUTYAIIMH MOKHO BBIOPATH JIFOOBIC MPAKTHYCCKUC BAPUAHTHIL.

B HekoTOphIX BapuaHTax W3MEpPUTENBHBIN MPHOOP 6 MOXET IepelaBaTh OINpeAeIeHHOe 3HaYCHUE Tpel-
MOYTHUTENBHO TTOCPEICTBOM OECIIPOBOJHOM CBS3M HA MOHHUTOPMHIOBBI KOHTpoJUIep (He mokasaH) (ero Oecmpo-
BOJHOM HMPHUEMHHUK) JUI MCIIOJIb30BaHMS OJTHUM HJIM HECKOJBKUMHU YCTpOICTBAaMU B COOTBETCTBHHM C M300peTe-
HHEM. MOHHUTOPUHIOBBIH KOHTPOJUIED MOJKET OBITH BBHIITOJHEH C BO3MOXXHOCTBIO NPHUHUMATh OJHO WM He-
CKOJIBKO 3HAYCHHH, ONPEEeICHHBIX U3MEPUTENBFHBIM PHOOPOM 6, 1 aHATU3UPOBATH KOHICHCALUIO W/HIIK pa3-
BUTHE TIPOIIeCca KOPPO3UH TPyOOmpoBoaa 1, NCX0as U3 MPUHITOTO 3HAYCHHS TN 3HaueHHH. Ecin ncmons3yior
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0ecrpoBOJIHYIO CBS3b, TO ITO, HAlPUMEP, MOXKET OBITh BBIIIOJHEHO MOCPEACTBOM MAaJIOMOIIHON TEXHOJIOTHH
CBSI3M JIAIBHETO pajauyca jAeicTBus (9HeproadGeKTuBHAs ceTh AaNbHETOo paxuyca aeiicteus, Low-Power Wide-
Area Network). B xauectBe mpumepa moxHo npuBectr: LoRa/LoRaWAN, SigFox, Bluetooth (LE). Kak Bapu-
aHT, MOXKHO TaK)K€ MCIOJH30BATH TEXHOJIOTHH CBSI3U CO CPAaBHUTEIHHO 00JI€e BHICOKOH MOITHOCTBIO, TAKHE KaK
TEXHOJIOTHSI OeCIPOBOJHON JIOKaNbHOW ceTu (OecmpoBoaHas JokambHas ceTh, WLAN, nanpumep Wi-Fi, T.e.
IEEE 802.11) unu TeXHOIOTHS MOOMIBHOM cOoTOBOM ceTH (Hampumep, GSM u cBsi3aHHBIE ¢ HUIMU CTaHIAPTHI U
MIPOTOKOJIBI).

Ha ¢ur. 1A tarke mokazana HeoOs3aTenbHasI TOJ0ca 5, KOTOpas MOKPHIBAET 001aCTh H3OJISAIIHOHHOTO Ma-
Tepuaja 2, JIe)Kalero B 00JIacTH Mepexojia MeXIy IEepBbIM NPOBOIHUKOM 3A M BTOpBIM IpoBogHuKoM 3B. B
9TOM KOHTEKCTE 00JIacTh Mepexojia MOXKET COAEpKaTh 00JIACTh WIIM NPOCTPAHCTBO, JeXallee MEXIY KpasMu
W/WIIA CTCHKAMU BHEIIHUX KpaeB MEPBOT0 MPOBOHKMKA 3A U BToporo mposonuuka 3B. ITonoca 5 mpencrasnser
co00¥ TPEAMOYTUTEIHFHO BIATOHEIPOHUIIACMYIO TIOJIOCY, YTOOBI MPEMATCTBOBATh IIPOHUKHOBCHUIO BIIATU CHa-
pyXu. B mpeanodTuTensHBIX BapHaHTaX MOXHO BBIOPATh OYTHIIOBYIO JICHTY WM Pe3uHy. [IpeArnouTHTEIBHO,
YTOOBI TOJIOCA 5 TaKKe MOKPhIBaJia TOCTATOYHO IIMPOKYIO YacTh (HAIpUMEp, IO MEHBIICH Mepe 1 cM, mpeanoyd-
TUTENHFHO M0 MEHBINEH Mepe 5 CM) COOTBETCTBYIOIIMX BHEUTHHX KOHIIOB IEPBOTO MPOBOAHUKA 3A W BTOPOTO
npoBoaHuKa 3B, 9TOOBI JOCTHYH OoJiee XOpoIIe paboTHI.

B cooTBeTcTBHHM ¢ albTepHATUBHBIMU BapHaHTAMHU IIEPBBIM MPOBOTHUK 3A B BTOpOi IPpoBOAHUK 3B MoryT
OBITh MHTETPUPOBAHEI B TIOKPBITHE MIIM 000JIOYKY M30JIALIMOHHOTO Matepuaia 2. [IpenMymecTBo 3TOro 3aKiro-
YaeTcs B TOM, 9TO YCTPOMCTBO MOXKET OBITh YCTAHOBIICHO KaK €IMHOE IIeT0e, I Yero TpedyeTcs MEHBIIE dTa-
TIOB TTOJTOTOBKH K AKCIUTyaTaIlUH.

B xoHKpeTHOM BapuaHTe (Kak IOKa3aHO 37IeCh) MEPBBIH MTPOBOAHMK 3A M BTOPOH NMPOBOAHUK 3B mMeroT
(hopMy 1o MeHbIIEH Mepe YacTH JIEKTPOIIPOBOAHON MY(THI, KOTOpasi BMELIaeT B ceOs 10 MEHBIIECH Mepe 4acTb
M30JIIMOHHOTO MaTepuaina 2. [IpeMMyIecTBO 3TOro 3aKIIF0YaeTCsl B TOM, YTO KaXKIBIH U3 MPOBOJIHUKOB MOXET
MOKPBIBATH OOJIBIIYIO TUIONIAAb TOBEPXHOCTH, YeM IPH IpYyTruX (Gopmax (TakuX Kak IIHYPHI WM YAJTHHCHHBIC
TUTACTHHEI ), TAK YTO EMKOCTh TAaKXKE MOKET OBITH OOJIBIIIE.

B HexoTOpHIX BapHaHTaxX NMHUTAaHHE U3MEPUTEIHLHOIO MpHOOpa 6 MOXKET OCYIIECTBIATHCS depe3 HaxXo.s-
IIHHCS O]l HANPsHKEHHEM TPOBOA (He mokaszaH). [IperMyImiecTBo 3TOro 3aKiIoYaeTcss B TOM, YTO M3MEPEHHE
MOJXKET OBITH OoJiee TOYHBIM. B Ipyrux BapuaHTax MUTaHHE H3MEPHUTEIHHOTO MPUOOpa 6 MOKET OCYIIECTBIISATh-
cs1 oT OaTapeu (HE TTOKa3aHa).

[IpenmymiecTBO 3TOTO 3aKIIOYACTCA B TOM, YTO OHO JICIIIEBJIE M MOHTa)X CTAaHOBHTCS mpote. B npennoy-
TUTEIPHOM BapHaHTe OCYIIECTBICHUS N300peTeHus 00a BapuaHTa MOTYT ObITh OOBEIMHEHBI, W, HAIPUMED, BO3-
MOJKHO CHAayYaja HCIIOJIb30BaTh UCTOYHUK MMUTAHHS OT 0araper Ha KOPOTKUEC CETMEHTHI B TEYCHUE KOPOTKOTO
NepHro/ia BpEMEHH UIsl 00IIero 00Hapy>KEeHHs TOTO, CYIIECTBYET JIM PHCK KOHJCHCAIIU W/WIIN pPa3BUTHS TIPOLiec-
ca KOppO3HH, a 3aTeM II0CJIe ero OOHAPY>KEHHUS MTPOJOJDKUTH C IIMTAaHUEM Yepe3 IPOBOJ] Ha OoJiee AITUTEIBHBIH
CpOK Jutst 00JIee TOUHBIX U3MEPEHUH.

Ha ¢wur. 1B nokazaHo cxeMaTH4ecKoe IpEACTaBICHUE JAPYrOoro BapHaHTa OCYIICCTBICHUS YCTPONCTBA B
COOTBETCTBHH C M300pETEHHUEM B MPOJOIBHOM CEYCHHH BIOJb IPOJOJIBFHOTO HAIpaBIICHUs! TPYOOIPOBOJa, SIB-
JISTIOIIIETOCS AJIEKTPONPOBOAHBIM. Ha deprexke moka3aH MEpBBIA JTOTOJHUTEIBHBIN KOHACHCATOp 4A W BTOPOH
JOTIOTHUTEIBHBIN KOHAEHCaTOp 4B. DTH HONOIHATENBFHBIE KOHICHCATOPHI SBISIOTCS HEOOsM3aTeIHHBIMI B TOM
CMBICIIE, YTO IeJIeCOO0Pa3HO BBIIOIHATH OIpEeNICHHE yYKa3aHHOTO 3HAYCHHS YaCTHYHO HAa WX OCHOBE, €CIU
TpyOompoBoz 1 SBISETCS ANEKTPONMPOBOTHBIM, KaK B CiIydae, MMOKa3aHHOM Ha 3Toi ¢durype. IIpemmymiecTBo
3TOTO 3aKI0YAETCS] B TOM, YTO BJIAYKHOCTH W/WIIM KOPPO3HIO MOYKHO M3MEPHUTH 00JIee TOYHO 10 MECTa, PacIiolio-
JKEHHOTO TTy0O’ke B U30JSIIMOHHOM Martepuaie 2 (T.e. Ommke K TpyOompoBoay 1), Tak Kak 3JIEKTPONPOBOAHBIN
TpyOompoBox | B 3TOM citydae sIBISIETCSI EMKOCTHO aKTHBHBIM.

B 3TOM BapHaHTe €eMKOCTHYIO CBSI3b MOKHO CUHTAaTh, C OJIHOW CTOPOHBI, TAPAIICITHHOMN e KOH/ICHCATO-
pa 4C, u, ¢ Ipyroi CTOpoHbI, MOCIEA0BATEILHON € 1ETbI0 MEPBOrO TOTOIHUTENFHOTO KOHAEHCaTopa 4A U BTO-
POTo JOMONHUTENBHOTO KoHeHcaTopa 4B. Torna BClo eMKOCTHYIO CBs3b, HAIPUMEP, MOKHO 0003HAuUTh Cq
(He moka3aHa), Kak 3TO CAEIaHO Ha ¢ur. 2-4.

Ha ¢wur. 1C nokazano cxemaTndecKkoe MpeAcTaBICHIE YacTH IEPBOTO abTEPHATHBHOIO BapHaHTa OCYIIe-
CTBJICHHS yCTPOICTBAa B COOTBETCTBHH C M300pereHneM. Ha ¢urype mokazaHo, B 9aCTHOCTH, ITOTIEPEYHOE cede-
HHUE YaCTH yCTPOWMCTBA, TIe MEePBbIi KOHAeHCAaTOp 3A U BTOpoi KoHAeHcaTtop 3B pacmonoskeHsl OJU3K0 APYT K
Ipyry. B aTOM mepBOM abTepHATHBHOM BapHaHTE OCYIIECTBICHHS YCTPOMCTBA MEPBHIN MPOBOIHUK 3A M BTO-
poii mpoBoaHUK 3B pacmoioXeHBl C MEpeKPBITHEM, 110 MEHBIIEH Mepe YacTHYHBIM, Ha COOTBETCTBYIOIIMX
BHEITHUX KOHIAX, IPUYEM DIICKTPOHM3OJIMOHHAS T0J0Ca 5 MPOXOIWT B OOJACTH Mepexoia MEXAY IEePBBIM
MPOBOJHUKOM 3A M BTOPHIM NMPOBOAHUKOM 3B 1o mepBoi obnacTH, UMEIOIIEH, 10 MEHbBLIEH Mepe, TaKoil ke
pasMep, 4TO U MePEKPBITHE, YTOOBI IPEAOTBPATHTH HETIOCPEACTBECHHBIN 3JICKTPUUCCKUI KOHTAKT MEXKTY ITEPBBIM
IPOBOTHUKOM 3A U BTOpBIM IpoBomHukoM 3B. Ilomoca 5, HampuMmep, MOKET OBITh U3TOTOBICHA M3 PE3HHBI,
KOTOpast 00J1aJaeT XOPOIIMMH JIEKTPOU3O0ISIMOHHBIMU CBOWCTBaMH M, KpOME TOTO, 00JIaaeT Xopoulel Biaro-
CTOMKOCTBIO.

Ha ¢wur. 1D moka3zaHO cXeMaTHYECKOE MPEICTABICHUE YaCTH BTOPOTO albTEPHATUBHOI'O BaApHUAHTA OCYIIE-
CTBJICHUS YCTPOMCTBA B COOTBETCTBUU C M300peTEHHEM. DTOT BTOPOH aJbTePHATUBHBIN BapHaHT OTINYAETCS OT
MIEPBOTO aJFTEPHATHBHOTO BapHaHTa, MOoKa3aHHOTo Ha ¢ur. 1C, TeM, 9TO BHEIIHNE KOHIIHI IEPBOTO MMPOBOTHUKA
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3A u BTOpOTO NpOBOIHKKA 3B nMeroT komrieMenTapHyto (GopMy (B 3TOM ITpUMepe B BUJE BYX B3aUMHO 3alie-
TUISTIOIIMXCS KPIOYKOB), YTOOBI O0JIee KPENKO ylIep >KUBATh MOJIOCY 5, JIEXKAIIYIO MEXAY HUMH.

Ha ¢wur. 2 mokazaHo cxeMaTHYHOE MPEICTABICHHWE BapHaHTa OCYIISCTBICHHS AJIEKTPOHHON cxemsl 10,
TpeIHa3HaYCHHON [T HCTIOIB30BAHUS B U3MEPUTEIFHOM MPHOOPE B COOTBETCTBHHU C M300peTeHNEM, HAIIpUMED
B U3MEPUTEILHOM MpUOOpe 6, TokazaHHOM Ha ¢ur. 1A.

[Mutanne cxemsl 10 OCyIIECTBIAIOT Yepe3 KIeMMYy V., Ha KOTOPYIO BO BpeMs pabOTHI B Ka4eCTBE HCTOY-
HHUKa TUTAaHUS MOXET IT0JIaBaThCsl YPOBEHb HAINPSDKEHUS, KOTOPBIN Takke 0003HaueH depe3 Ve - ITOT YPOBEHb
HaIpsOKEHUST MOYKET, HaIpuMep, HaXOAUThCA B nuamazoHe oT 3 g0 15 B. Cxema 10 comepUT MHTETpATLHYIO
cxemy (IC) 11, koTOpyIO 3/1€Ch UCMOIB3YIOT LIS ONPEJIEICHNSI HHTEPBAIOB BpEMEHH (MHTErpajibHasl CXeMa HiIH
IC raiimepa), HanpuMmep, Ha OCHOBE MHTErpanbHoi cxembl 5551C, paspabotanHoit kommanuel Signetics. Crie-
[UAJIACTY B OOJACTH TEXHHUKHU IOHATHO, YTO B Ka4eCTBE AJbTCPHATHBHI MOKHO HCIOJIB30BaTh BCE BUJIBI DIICK-
TPOHHBIX KOMITOHEHTOB, HO 3TOT HACTOSIIMH BapHaHT OCYILECTBICHHS SIBISAETCS MPAKTHYHBIM, TaK KaK B HEM
NPUMEHSIOTCS CTaHIapTHBIE KOMIIOHEHTHI.

[Muranue nonator Ha uHTErpasbHYyIO cxemy 11 no kiemme 8 (Vec), @ TakKe HCIIONIB3YIOT VIS YIIPaBIICHHS
KiemMMoit 4 ¢ otpunatensHoit ¢pyakiueit copoca (RESET). Ecnu knemma 4 3a3emisieTcs, TO HHTETpaJIbHAS CXe-
Ma 11 cOpacwiBaeTcs B HCXOAHOE COCTOSTHHE.

[Tutanue MpoXoaWT Yepe3 COMpoTUBIeHUE R, 1 ero Takxke moakimodaroT k kiemme 7 (DIS) naTerpansHoi
cxeMslI 11, KoTopast BEICTYNaeT B Ka4eCTBE OTKPHITOTO Kojuiekropa. OTTyna ocraBmeecs HaNpspKEHHE TPOXOAHUT
JlaNbIlie Yepe3 conpoTuBieHune R, u nanee ero noaxmodaroT K kiiemMe 6 (THR) u xiremme 2 (TRIG) unTeTpais-
HOU cxeMbl 11 W MOKeT MCTIOIB30BaTHCS BO BpeMs pabOTHI IS ONpe/IeIeHNs Hayaja M KOHIIa BpPEMEHHOTO MH-
TepBaa.

Ot conpotuBneHus R, ocraBuieecs HampsbKeHHE NMPOXOAMT uepe3 KoHaeHcatop Cgq Ha 3emmo (GND).
Konnencarop C.q MOKHO CUMTATh TOJIbKO KOHAeHCaTOpoM 4C, ecin TpyOONpOBO He SBJSAETCS NEKTPOIPOBOI-
HBIM, WJIH, €CITH TPYOOIIPOBO SIBJIAETCS DJICKTPOIPOBOIHBIM, KaK HapauIeIbHYI0 cXeMy n3 KoHaeHcaropa 4C Ha
OJTHOI BETBU U TOCIIEIOBATEILHOM LIEIHM U3 TIEPBOTO JIOMOIHUTEIBHOTO KOHIeHcaTopa 4A U BTOPOTO JIOTIOTHHU-
TEJIHHOTO KOHAeHcaTopa 4B Ha ApyTroi.

3a3zeMieHHne Takke monkimodeHo k kiemMe 1| (GND) maTerpanpHoi cxembl 11 u uepe3 koHmeHncarop 13,
MIPEAMOYTHTENBHO 00JIanaroNIiii Majaoi eMKocThio, HarpuMmep 10 HD, k kremme 5 (CTRL) mHTErpamsHOM cXxe-
MbI 11. Kiiemma 2 MosxeT OBITh HCITOJIb30BaHA BO BpeMs paOOThI sl QYHKIIMOHUPOBAHUS B KAUECTBE OITOPHOTO
HanpspkeHus 3eMiu (Harmpumep, 0 B). Kinemma 5 MoskeT ObITh HCTIOIb30BaHa BO BpeMsl paOOTHI sl 00ecTieueHuUs
YIPAaBIISIONIETO OCTyAa K BHYTPEHHEMY JISIUTEIIO HANIPSHKCHHUS B HHTETpAbHOM cxeme 11, 9To0bl (omocperno-
BaHHO) YIPaBJISITh NPOJIODKUTEIFHOCTBIO HHTEPBAIA.

Brixognoii curnan 12 (Out) nogaror yepes xiemmy 3 (OUT) unterpansHoii cxemsr 11. Bo Bpemst paGoTsr
BBIXO/IHOH curHan 12 npuHUMaeT (opMy HEIPEPBIBHOTO TOKA B BUJIE NMPSIMOYTOJIBHBIX HMITYJIbCOB HAIIPSDKCHUS,
MPUYEM TOT TOK UMEET OIpeeIeHHYI0 4acToTy (fou). DTy 4acToTy fo,0 MOKHO OnpenenuTh CleayomuM oopa-
30M: fou=(Ceq'(R1+2-R;)-In(2)).

[Tpu Tako#t koHpUrypannu cxema 10 MokeT GpyHKIMOHUPOBATH KaK CTAOMIBHBIM MyJIbTHBHOPATOp, T.C. B
Ka4yeCTBE JIEKTPOHHOTO OCHMILIATOPA, KOTOPBIH MPOU3BOANT 3HAYCHHUE YACTOTHI fo,, KOTOpOE SBISIETCS Xapak-
TEPUCTHKON EMKOCTHOTO JIEHCTBHUS YCTPOMCTBA, Kak 00Cykaanock aiis ¢ur. 1A. I[Tpu He0OX0IUMOCTH 3HAUYCHUE
four YACTOTHI, KaK BapHaHT, TaKke MOXKHO NMpeoOpa3oBaTh B €MKOCTh, BEIpaXXeHHYIO B Dapamax, Hampumep, ¢
HCIIOJIb30BaHUEM MHKPOKOHTpOJUIEpa (HE MOKa3aH), XOTS CIICIHATICTy B JaHHOW 00JACTH TEXHUKH MOHATHO,
YTO 3TOT JOTOJHUTENBHBINA 3TAll HE SBIAETCS 00S3aTeIbHBIM IS allPOKCHMAIH €MKOCTHOTO JACHCTBHS KOH-
nercatopa(oB). Kpome Toro, cnenuanucTy MOHATHO, YTO BO3MOKHO MHOXECTBO IPYTUX KOHQHUTypanui mu3Mme-
putenpHOTO TpHbopa. Hamprumep, n3MepuTenbHBINH TPHOOP MOXKET OBITH BBIMOIHEH C BO3MOXXHOCTBIO T'EHEPH-
pOBaTh BOJHOBOM CUTHAJI, HAIIPUMEP CHHYCOWAAIBHBIN MM NPSIMOYTOJIBHBIA CUTHAJ, M N3MEPSATh OTKIIHK.

Ha ¢ur. 3 mokazaHo cxeMaTHYHOE IPECTaBICHHUE aJIbTEPHATHBHOTO BapHAaHTa OCYILECTBICHHS JJICKTPOH-
HOM cxeMbl 20, IpeiHa3HaYeHHOH JUIs UCIIOJIb30BaHMS B H3MEPUTEIHHOM IIPUOOpE B COOTBETCTBHHU C M300peTe-
HHEM, HalpuMep, B U3MEPHUTEIILHOM Ipubope 6, mokazaHHOM Ha ¢ur. 1A.

Cxema 20 conepKUT onepanuoHHbIH ycunuTens 21 u xomnaparop 22. BeixoaHas kaeMMa OIepaloOHHOTO
ycunuTens 21 mocnenoBaTensHO coeAMHEHA ¢ KoHAeHcaTopoM Cgq Tak ke, kak U Ha ¢ur. 2. KonneHcarop Ceq
HOJKIIFOYEH K OTPULIATENIbHON BXOAHOM KiemMe onepanuonHoro ycunurens 21. Kongencarop Ceq Takke moa-
KJIIOYEH Yepe3 conpoTuBIeHHE R; k BEIXOAHOH KjiemMme kommapartopa 22. Kpome Toro, kongencarop Ceq moa-
KITIOYEH Yepe3 CONMPOTUBIICHHE R; K MOJIOKHUTEIHHON BXOJTHON KIleMMe KoMIiapaTropa 22, KOTOPBIH, B CBOIO O4e-
penp, MOAKIIOYEH Yepe3 CONPOTHUBICHNE Ry K BEIXOTHOH KileMMe KoMIapaTopa 22.

[onmoxutenpHast BXOAHAS KJIEMMa OIIEPAIMOHHOTO YCHIIUTENS 21 MOIKIIIoueHa Yepe3 COnpoTuBiIeHne Ry k
OTpHLIATEILHOW BXOJHOM KIeMMe Kommaparopa 22. BeixomHas kjieMMa KoMmmapaTopa 22 mojydaeT BBIXOJHOU
curraia 23 (Out). DTOT BBIXOAHON cUTHAN 23 MOXKET OBITh UCIIOIb30BaH aHAJIOTMYHO BBIXOJHOMY CHTHaAITY 12 Ha
¢wr. 2, Tak Kak 00a 3TH CUTHAJIA UMITYJILCHEIE.

Ha ¢wur. 4 nokazaHo cxeMaTH4YHOE TPECTaBICHHUE JPYroro BapHaHTa OCYIIECTBICHUS AJICKTPOHHOH cXe-
Mbl 40, TpeHa3HAYEHHOH JUIS MCIIOJIb30BAHUSI B U3MEPHUTEIILHOM IPHOOPE B COOTBETCTBHU C H300pETEHHEM,
HarpuMep, B U3MEPUTEIHLHOM Npubdope 6, mokazaHHOM Ha ¢ur. 1A.

Cxema 40 comepkuT HHTETpaIbHYI0 cxeMy 48 ¢ kiemmamu 45, 46 u 47. Tlepssiii momoc 41 koHAESHCATOpa
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COEIMHEH ¢ BXOAHOU knemmoi 47. IlepBelii momtoc 41 coequHeH co BTOPBIM MOJIOCOM 42 KOHAEHCAaTopa Mo-
CPEICTBOM €MKOCTHOI! cBs3u 44. Mcrounnk 43 momaeT nepeMeHHOE HaNpsbKEHHE MM MEPEMEHHBIN TOK mepe-
MEHHOM YacTOThI Yepe3 eMKOCTHYIO CBsi3b 44. MHTerpambHas cxema 48 mu3MepseT U3MEHEHUE €r0 aMIUTATYIbI
(Hampumep, Ha BBIXOJHOH KiieMMe 45) w/wim u3MeHenune ero (as3sl (HarmpuMmep, Ha BBIXOJHOW Kiemme 46), B
YaCTHOCTH (Pa30BbIC CABHTH.

Ha ¢ur. 5 moxazaHo cxemMaTW4HOE MPEACTABICHUE IPYror0 BapHaHTa OCYIIECTBICHUS YCTPOWCTBA IS
M3MEPEHUs KOHICHCAINU H/WIIN Pa3BUTHSA IPOLiecca KOPPO3uH TpyodompoBoaa 1. YCTpoHCTBO COMEPKUT H30IIS-
IIMOHHBIN MaTepua 2, MPOXOIAIINA BOKPYT TPpyOOIIPOBOAa, TIEPBHIH MPOBOAHUK 3A, BTOpoi poBoaHUK 3B u
Tpetuil npooanuk 3C. Ilepsblil u BTopoii mpoBogHUKH 3A, 3B pacnonokKeHsl Tak, YTO O MEHBIIIEH Mepe 4acTb
U30JIIHOHHOTO MaTepuaiia 2 JISKUT MEKIY TPYOOIpPOBOAOM | U MEepPBBIM MPOBOJHUKOM 3A M BTOPHIM MPOBOJI-
HUKOM 3B, Tak uto mepBblif npoBoaHKUK 3A 00pa3yeT HepBblii MoMoC KoHAeHcaTopa 4, BTOpoil nmpoBoaHKK 3B
o0pazyeT BTOpoii momroc koHaeHcaTopa 4. Tperuii npoBoanuk 3C pacrojioXkeH Tak, 4YTO, 10 MEHBIIEH Mepe,
JIOTIONTHUTEIbHASL YaCTh U3OJSAIMOHHOTO MaTepraia 2 JICKHUT MEXKIy TPYOOIIPOBOJOM U BTOPBIM U TPETHUM TIPO-
BogHukamu 3B, 3C, u Tak 4uTo BTOpOIt MpoBOogHKK 3B 00pa3syeT nepBbIil MOJIIOC TOTIOJHUTEILHOTO KOHICHCATO-
pa 4, a Tpetuit mpoBoaHUK 3C 00pa3yeT BTOPOH MOIOC TOTIOJHUTEIHLHOTO KOHIEHCaTopa 4, a TOTOTHUTEIbHBIH
YYaCTOK M30JIIIMOHHOTO MaTepHaja 2 COIEP)KUT TOTOIHUTEIBHYIO0 EMKOCTHYIO CBS3b MEXK/IY MEPBBIM ITOJIFOCOM
W BTOPBIM TOJIOCOM KOHAeHcaTtopa 4. Ecim cMOTpeTh B MPOIOIBHOM HAIpPaBICHUH TPYOONpPOBOJA, HEPBBIM,
BTOpOH ¥ TpeTHii MpoBoAHUKH 3A, 3B, 3C pacmnosoxkeHsl Ha pacCTOSIHAH APYT OT IpyTa.

YCTpOHCTBO Takke COMCPKHUT HECKOIBKO M3MEPUTENBHBIX MPHOOPOB 6, BBIIOIHEHHBIX ¢ BO3MOXXHOCTBIO
OTIpeNeNATh 3HaYCHHE, KOTOPOE ITPEICTABISET EMKOCTHYIO CBSI3b MEXAY COCEOHMMH NpoBomHuKamu 3A, 3B,
3C. IlepBblil M3MEPUTETBHBIN TPUOOP 6 MOXKET OBITH IMOAKIIIOUCH MEXIy TEPBBIM IPOBOJTHUKOM 3A W BTOPHIM
NpoBOAHUKOM 3B, BTOPOIl n3MepuTENbHBIN MPUOOp 6 MOXKET OBITH MOIKIIIOYEH MEXIY BTOPHIM IPOBOJIHHKOM
3B u tperbum npoBoaHukoM 3C u T.A. Mex1y nepBbIM U BTOPBIM NpoBOAHUKAaMU 3A, 3B BOKpYr M30MISLHOH-
HOTO MaTepuana 2 MOXET OBITh PACIIONIOKCH MPOMEKYTOUHBIA BHEIIHUI cI0i 31, HampuMep 3IEKTPOIPOBOI-
HBIIl TPOMEXKYTOUHBIH CIIOH. DTOT IJIEKTPOIIPOBOAHBIN BHEMIHUHM Ccl0H 31 MOXXeT OBITH 3a3€MJIEHHBIM WM HE
MOJKITIOUYEHHBIM. AHAJOTHYHBIC IPOMEXYTOYHbIE BHEIIHUE CIOM 31 MOTYT OBITH PAaCHOJIOKECHBI MEXIY APYTH-
Mu cocenHuMU npoBogHUKamMu 3B, 3C u T.4. [IpoMeXyTOUHBINH MPOBOISIINKA CJIOH MOYKET BBICTYIIATh B Ka4eCT-
BE OTOPBI TSl H3MEpUTEIbHOTO npubdopa 6. IIpennouTutensHo Kaxablii mpoBoauuk 3A, 3B, 3C nmpoxoauT Ha
nepByto 1uHy L1, ecimn cMOTpeTh B IPOJOJIFHOM HAIPaBJICHUH, a IUIOMAb MIOBEPXHOCTH KaXKIOTO MPOBOTHH-
Ka COCTaBIsAEeT 10 MeHbIIeil Mepe 10% OT mIomaay moBepXHOCTH TPYOOIPOBOAa BIOIE MEPBON IIMHBL, TIPEA-
TIOYTHTENBHO TI0 MeHbIIeH Mepe 25%, Gojee mpenmoyTHTeNbHO o MeHbmed mepe 50%. OTmeTnM, 9TO Tpo-
BogHMKH 3A, 3B, 3C Takxke MOryT IpOXOANTH Ha pa3nuyHble JUIMHEL. [IpoBoaunk 3A, 3B, 3C MoxeT OBITH BHI-
TIOJIHEH B BHZE MY(THI, TaK YTO IJIOIIA/b HOBEPXHOCTH OYyJET Aaxke OOJIbIIe IUIONIAaIH TOBEPXHOCTH TPYOOIIpo-
BoJa BIONG JiuHKEI L. Tem He MeHee, 4TOOBI COKOHOMHTH MaTepuall, MpoBoAHUK 3A, 3B, 3C MoxeT ObITh BBI-
MOJIHEH B BUJI€ MHOXECTBA COEIUHEHHBIX APYT C APYTOM 3JIEMEHTOB NIPOBOMAIIETO €0, CM. TaKXKe IpUMEp Ha
¢wur. 6. Xots Ha dur. 5 He MoOKazaHo, MoNOCa 5, KOTOpast MOKPHIBAET 00JIACTh U30IALMOHHOTO MaTepHuana 2, Mo-
JKET OBITh pacIojioKeHa MEXIY MEPBBIM IPOBOIHUKOM 3A M MPOMEXYTOUYHBIM clioeM 31 M MEeXIy MpoMexy-
TOYHBIM cJIoeM 31 ¥ BTOPBIM IPOBOJAHUKOM 3B aHaIoOrudHO TOMY, 94TO OBLTO TIOKAa3aHO M OMMcaHo Ha ¢ur. 1A u
1B. Takoe ycTpoiicTBO 00JamaeT MPEeUMyYIIECTBOM, KOTOPOE 3aKII0YaeTCs B TOM, YTO MOYKHO OTCIICKHUBATH
OOJBIION Y4aCTOK TPYOONPOBOJIa CPABHUTEIHHO HEOOBIINM KOJTHYECTBOM MPOCTHIX U3MEPUTEIHHBIX IPHOOPOB
6. Xots Ha (uUrypax He MOKa3aHo, CIEIUAINCTY TIOHATHO, YTO MPOMEKYTOUHBIN ¢oi 31 U TpyOOIpPOBOI MOTYT
OBITH 3a3eMJICHBI WJIM HE TOAKIIIOYCHBI, THO0 MOXKET IPUMEHATHCS KOMOMHANNS 3a3€MJICHHOTO W HE TOIKIIO-
YEHHOI'0 B 3aBUCUMOCTH OT cUTyaunu. OTMETUM, YTO EMKOCTHAsI CBSI3b MEXKY MEPBbIM U BTOPHIM MPOBOJHUKA-
Mu 3A, 3B MoxeT comepkaTh MOCICIOBATEIbHOC/ TAPAIUICTBHOE COCAMHEHUE HECKOJIBKUX '"KOHIECHCATOPOB"
4A-4F, 4ToOBl MONYYUTh SKBHBAJIECHTHYIO eMKOCTh C.q (COOTBETCTBYIONIYIO KOHJAEHcaTopy 4 Ha ¢ur. 5). 310
NoKa3zaHo Ha ¢ur. 6, rne mpeanoaraeTcs, YTo MPOMEXYTOUHBIH cioit 31 u TpyOompoBon 1 BEINOIHEHBI M3
3NEKTPONPOBOJHOIO MaTepHana.

Jnuna L1 npoBoanuka 3A, 3B, 3C MoxeT cocTaBiATh, Hanpumep, ot 0,5 10 10 M B 3aBUCUMOCTH OT THUIIA
TpyOOIIPOBOA, KOTOPBIA JOJIKEH OBITH M30JMPOBAH. J[MaMeTp M30IAIMOHHOTO MaTepHalia MOXKET COCTABISATh,
HanpuMmep, ot 5 1o 1200 MM, npeamouruteapbHo oT 10 1o 500 mm. PaccTossaue d Mexay MepBBIM MPOBOJIHUKOM
3A u BTOPBIM TIPOBOAHUKOM 3B MoOkeT cocTaBiaTh, Harpumep, oT 1 g0 200 cM, mpeamnodTuTeapbHo oT 2 A0 150
cM.

Ha ¢ur. 7 mokazan BapHaHT OCYIIECTBICHHS YCTPOMCTBA, COACPKAIIETO MHOXKECTBO CeTMEeHTOB 2A, 2B u
T.J. M30JIHOHHOTO Matepuana. CermMeHTH 2A, 2B M30IAIIMOHHOTO Marepuaia, TakKe Ha3blBaeMbIe H30JH-
PYIOIIUMHE 3JIEMEHTaMH, BMECTE 00pa3yIOT H30JSIHI0 yeTporicTBa. CerMeHThI 2A, 2B H30IMIIMOHHOTO MaTepHa-
JIa IPOCTHPAIOTCsl BOKPYT TpyOomnposoaa 1. IlepBblil MPOBOAHUK, COCTOSIINI U3 MHOXKECTBA COCANHEHHBIX JIPYyT
C ApYroMm 3JeMeHTOB 3A' pOBOASILIEIO CJIOsl, U BTOPOM MPOBOJHHUK, COCTOSIIIANA U3 MHOYKECTBAa COEIMHEHHBIX
JpYT C APYroM 31eMeHTOB 3B' mpoBoasIero cios, pacnoJ0XKeHbl Ha WIK B IEPBOM CEIMEHTE 2A M30JSILIMOHHO-
ro Marepuana U BTOPOM cerMeHTe 2B M30/SIIMOHHOr0 MaTepuaia COOTBETCTBEHHO. DieMeHTh 3A, 3B' anek-
TPOTIPOBOHOTO CJIOSI MOTYT TIPEJICTABIATH COOOH Y/UIMHEHHBIE SJIEMEHTHI, ITPOXO/SIIHE B POIOIGHOM HaIlpaB-
JIeHnU TpyOompoBoaa | ¥ pacmooKeHHBIE BOKPYT TpyOompoBoaa 1 Ha pacCTOSIHUM OPYT OT ApPYyra, €CIH CMOT-
peTh Ha CEUCHWH, MEPHCHAUKYISIPHOM IMPOAOIGHOMY HAlpaBICHHUIO. [IpenmoyYTHTENbHO KaXKIBIH HMPOBOIHHUK

-11 -



040551

MPOXOAWT Ha NepByro JuMHY L1, ecian cMOTpeTh B POAOJIBFHOM HalpaBJICHUH, a 00MIas IUTOMIa (b TOBEPXHOCTH
Ka)xtoro nmpoBoHuKa (T.¢. Bcex nonoc 3A' wnu 3B') cocraiser mo MeHbiieit Mepe 10% oT miomnaay moBepx-
HOCTH TpyOOTIpOBO/Ia BJOJH IMEPBOH [UIMHBI, MPEATIOYTHTENIHHO IO MEHBIIEH Mepe 25%, Gojee mpeanoYTHTENb-
HO 110 MeHbIIerd Mepe 50%. V3mepurenbHbIii mpuOop 6 MOXKET OBITH MOAKIIIOYEH MEXy IIEPBBIM IPOBOTHUKOM
3A u BTOpBEIM nIpoBOIHIKOM 3B'. TIpocTpaHcTBO MeX Iy cermMeHTamu 2A, 2B U30JAIHOHHOTO MaTepraia MOKET
OBITH 3aITOTHEHO HM30JHMPYIOUINM KJieeM Win mactoid. Kpome Toro, moOble MpHU3HAKH, OMMCAHHBIC BBIIIC IS
JIPYTUX BapHaHTOB, TAK)KE MOTYT OBITH IPUMECHUMEI B BapHaHTe, IIOKa3aHHOM Ha ur. 7.

Ha ¢ur. 8A-8D moka3aHbl pa3iuyHbIe BO3MOXKHBIC BapHAaHTHI BBITIOJHEHUS H3MEpEeHUU. B BapuaHTe Ha
¢ur. 8A MHOXeCTBO MTPOBOAHUKOB 3 A-3F pacronokeHs! ApyT 3a IPyroM Ha WM B U30SIIMOHHOM MaTepuae 2,
pacroyokeHHOM BOKpYT TpyOompoBoaa 1 ¢ ocbio A. IlepBblii I3MEPUTENBHBIH MTPUOOP 6 MOIKIIOUEH MEXIY
MIEPBBIM IIPOBOJTHUKOM 3A 1 TpeTbUM NPOBOJHUKOM 3C, BTOPOH M3MEPUTEIBHBINH IPUOOP 6 MOKIIIOUEH MEXITY
BTOPBIM NMPOBOJHUKOM 3B 1 4eTBepThIM IpoBoHUKOM 3D, TpeTnii u3MepHuTeNbHBIH TPHOOpP 6 IMOIKIIOYEH Me-
XKy TpeTbuM npoBofHuKoM 3C u msateiM npoBogHukoM 3E u T.1. Takoe pacrosiokeHHEe MOKET 00ecreqnTh
BBICOKYIO TOYHOCTb. JleHCTBUTENHbHO, HapUMEp, yTeuka moj MpoBogHUKOM 3C MOXXeT ObITH OOHapyKeHa H
TIEPBBIM, U TPETHUM HU3MEPHUTEIHLHBIMH puOOpamMu 6. BapuanT Ha ¢ur. 8B anamornyeH Bapuanrty Ha ¢ur. 6, HO
MIPOMEXYTOUHBIE TIPOBOMAIINE CJIOM 31 MMEIOT Ty e JIuHy, 9To U npoBoanuku 3A, 3B, 3C. B Bapuanre Ha
¢ur. 8C OTCYTCTBYIOT NMIPOMEKYTOYHBIE HE MOMKIIOUEHHBIC CIOW, M KaKIas Mapa COCeTHUX MPOBOIHHUKOB 3 A,
3B; 3B, 3C; 3C, 3D u T.1. MOAKIIOUYEeHA K U3MEpUTENbHOMY Npubopy 6. B Bapuante Ha ¢ur. 8D nmpoBogHHKH
3A, 3B, 3C u T.1. pacmoyIOKEeHBI Ha PA3IMIHOM PACCTOSHUHM OT TpyOorpoBoaa 1. Hampumep, mpoBomgHUKH 3A,
3C, 3E MoryT OBITh PACIIONIOKEHBI MEXKAY MEPBBIM H BTOPBHIM CIIOSMH H30JISIIIUOHHOTO MaTepuaia 2, B TO BpeMs
Kak npoBogHUKU 3B u 3D pacnosnokeHbl Ha BHEUIHEH MOBEPXHOCTU M3O0JISLMOHHOTO MaTtepuana. Kak BapuaHr,
M3MEpHUTENbHBIE TPUOOPHI 6 TaKXKe MOTYT OBITH PACIIONIOKEHBI Ha BHELIHEH MOBEPXHOCTH HM3OJSIIMOHHOTO Ma-
Tepuaia 2. B anpTepHaTHBHOM BapuaHTe Bce NPOBOIHHUKH 3A-3E MOryT OBITH paciiosioKEeHBI MEXIY MEPBBIM U
BTOPBIM CJIOSIMH M30JIILIMOHHOTO Martepuaina 2. B Gosiee oOmem ciydae B BapuaHtax Ha ¢ur. 8A-8D Bce mim
HEKOTOpBIE TPOBOTHHUKHY 3A, 3B 1 T.1. MOTYT OBITH BHEIPEHBI B N30JILIMOHHBII MaTepuan 2.

Ha ¢wur. 9 mokazan BapuaHT ocymIecTBIEHHUS cOOpkH U3 m3oiaupyrommx smemeHToB 100A, 100B, 100C,
100E, 100D. Kaxmerii m3onupytomuii snementT 100A-E comepxut u3onsiuonnyo Myhpty 2A-2E, BbITOITHEH-
HYIO ¢ BO3MOXXHOCTBIO TIPOCTHPATHCS BOKPYT TpyOompoBoaa 1, mpoBomuuk 3A-3E, BHEAPEHHBIN B U30JSAIIMOH-
Hy10 MypTy 2A-2E, 1 10 MeHBIIIeH Mepe OJUH COSAUHUTENbHBIH deMeHT 103, 104, mpoXoasIiuii OT IPOBOTHU-
ka 3A-3E uepe3 m3omsinuonayo Mydty 2A-2E k ee BHemHel noBepxHOcTH. [IpoBogauk 3A-3E MokeT nMeTh
dhopmy mpoBosmieit MmydThl, ymHA L1 KOTOpOro MeHbIe, yeM JuymmHa Li uzonsmauonHoi Mmydter 2A-2E, n Mo-
JKET OBITh TOJIHOCTBIO BHEAPEH B M30JBILMOHHYI0 MydTy 2A-2E. B anbrepHaTHBHOM BapuaHTEe MPOBOAHUK 3A-
3E MoXkeT coJiepKaTh MHOXKECTBO COEAMHEHHBIX APYT C APYrOM 3JIEMEHTOB AJIEKTPOINPOBOJHOIO CIOsS, HAMPH-
Mep, KaK OIHMCaHO B OTHOLICHUH (ur. 7, IpuueM MHOXKECTBO COEIMHEHHBIX JAPYT C APYTOM 3JIEMEHTOB JIEKTPO-
MPOBOJIHOTO CJIOS BHEAPEHBI B M30IALMOHHYI0 MypTy 2A-2E. M3omsmonnas my¢dra 2A-2E MoxeTr conepxaTh
nepBsIii cnoit 101 u3onsauuoHHOro MaTepuana v BTopoi cioil 102 n30MuOHHOrO MaTepuana, a IPOBOAHUK 3A-
3E MoxeT OBITh PacroyioxkeH MeKay NmepBbiM citoeM 101 H30IAIMOHHOr0 MaTeprana U BTopeiM citoeM 102 u3o-
JSIMOHHOTO MaTepHaina. Mcrmonb3yss MHOKECTBO COCTUHEHHBIX APYT C IPYTOM 3JIEMEHTOB 3JIEKTPOIIPOBOTHOTO
CJIOSI BMECTO €IMHOW MY(THI sl MPOBOTHUKOB 3A-3E, MOKHO YIyYIINTH CHEIUIEHHE MEXAY MEPBBIM CIOEM
101 U30IAMOHHOTO MaTepraia U BTOPhIM citoeM 102 U30JIAIHOHHOTO MaTepHarna.

W3meputenbHbIil pUOOP 6 MOXKET OBITH PACHONIOKEH Ha M30JSIMOHHON MydTe 2D, Kak Mmoka3aHo s
n3ommpyromero snementa 100D. M3mepuTtenbHbIii mpuoop 6 MokeT ObITh MOAKIIOUEH K npoBogHukam 3C, 3E
cocequux monupyronux ameMeHToB 100C, 100E, kak moka3aHo, HO TaKK€ MOXKET ObITh COCTUHEH C TIPOBOTHH-
KOM H30JIPYIOIIETO 3JICMEHTA, B KOTOPBIA OH BKJIFOUCH (He moka3aHo Ha ¢wur. 9). UsmepurensHblii mpudop 106
MOXeT OBITh BBIIIOJHEH C BO3MOKHOCTBIO IEpeAaBaTh U3MEPEHHOE 3HaYeHHe 10 OecIpoBOAHON CBS3M Ha Oec-
MPOBO/IHOM MPHUEMHHUK MOHHUTOPHHIOBOTO KOHTpOJIIepa. YToObI 00ecrieunTs MpoCcToe COeTMHEHHE, [UIs KaKI0TO
u3onupytomero 3nemenra 100A-E coenunurenshblie memeHTsl 103, 104 mpoXoasT OT BHELIHEW MOBEPXHOCTU
U30JIAUOHHOrO Matepuana 2A-2E k npoBoanuky 3A-3E. B mokazaHHOM BapuaHTE BBINOJIHEHO BAa COECIUHM-
TeapHBIX d5eMeHTa 103, 104 mo ogHOMY ¢ Kakmoro KoHIa npoBonHuka 3A-3E, HO Takke MOXKHO BBITIOJTHHTH
TOJIBKO OAWH COCAMHUTEIBHBIN 3JIEMEHT WIN BBIIOJHHUTH O0Jee ABYX COCITUHHUTENBHBIX 3JIeMeHTOB. CoennHu-
TenpHbIe d7eMeHThI 103, 104 MoryT OBITh UCTIONB30BAHBI JJISI TOTO, YTOOBI COSAMHHUTD IPYT C IPYTOM COCEIHHE
npoBogHUKH. Hampumep, mpoBoIHUK 3A 3JEKTPHUECKH COSAWHEH ¢ MPOBOAHWKOM 3B mocpencteom coenuHu-
TeapHOTO AemenTta 104 m3omupyromero anementa 100A, coennHUTELHOTO TipoBoaa 110 M coeqMHUTETHLHOTO
anemenTa 103 m3omupytomiero anmementa 100B.

Ha ¢ur. 10 nokazan npyroli BapHaHT OCYIIECTBICHHUS m3oiupyromero sementa 100. M3onmpyrommii
aneMeHT 100 conepUT M30ISLNOHHYI0 MYy(DTY 2, BEIIIOJHEHHYIO C BO3MOXKHOCTBIO TIPOCTHPATHCS BOKPYT TPY-
GompoBona 1, mepBblil MPOBOAHUK 3A M BTOpOH NMPOBOJHMK 3B, BHEIPEHHBIC B OHY M TY K€ M30JILHOHHYIO
My(Ty 2, ¥ HECKOJIBKO COCAUHUTEIBHBIX deMeHToB 103, 104, 105, 106, mpoXoasMImuX OT MEPBOTO U BTOPOTO
NpOBOIHUKOB 3A, 3B uepe3 m3omsuonHyo MydTy 2 K ero BHeImHel nosepxnocth. I1posonnuku 3A, 3B moryt
OBITH BBITIOJIHEHBI B BU/IE IPOBOISIINX MY(T Ha paccTosTHUU d APYT OT Ipyra, €Clii CMOTPETh B OCEBOM HaIlpaB-
JICHUH, ¥ MOTYT OBITh TIOTHOCTHIO BHEAPEHBI B M30JLIHOHHYIO My(dTy 2. B anpTepHaTHBHOM BapHaHTE IPOBOJ-
HUKH 3A, 3B MOryT conepkaTh MHOXKECTBO COCIMHEHHBIX IPYT C APYTOM SJIEMEHTOB 3JIEKTPOIPOBOIHOTO CIO,
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HaNpUMep, KaK ONMKHCAHO B OTHOIICHWHW (UT. 7, MPHUYEM MHOXKECTBO COCIUHECHHBIX JPYT C APYTOM DIIEMCHTOB
AJIEKTPOIPOBOTHOTO CIIOSI BHEIPEHBI B M3OJAUOHHYI0 My(Ty 2. M3omsauuonHas MydTa 2 MOXKET COACPKaTh
nepBbIid cior 101 m30AIMOHHOTO MaTepHana W BTOpoil ciioi 102 M30JAIMOHHOTO MaTepuaia, a MPOBOJHUKH
3A, 3B MOTYT OBITh PACIIOJIOKEHBI MEXITY TIEpBBIM ciioeM 101 H30IAIIMOHHOTO MaTeprala U BTOPLIM cioeM 102
M30JIIIMOHHOTO MaTepHaa.

N3mepuTenbHBIN PUOOP 6 MOXKET OBITH PACIIONOXKEH HA U3OJSIIIHOHHOW My(Te 2. M3MepuTenbHbIN TpH-
60p 6 MOXET OBITh TIOJKITIOYEH MEXY TIEPBBIM M BTOPHIM MPOBOJHUKaMH 3A, 3B, kak moka3aHo, HO TaKXe MO-
JKET OBITh TIOJKIIIOYECH K MPOBOJIHUKY COCEIHETO W30JMPYIONIETo djeMenTa. M3aMepurensusiii mpudop 106 mo-
JKET OBITh BBITIOJHEH C BO3MOXHOCTBIO TIEpEIaBaTh U3MEPEHHOEC 3HAYCHHE 10 OECIIPOBOIHON CBSI3M Ha Oecrpo-
BOJIHOW NMPUEMHUK MOHHTOPUHTOBOIO KOHTpouiepa. UTOOBI 00eCHeUuTh MPOCTOE COCAWHCHHE, COCTUHHUTEb-
Heie aneMeHTs 103, 104, 105, 106 npoxonsar oT npoBogHUKOB 3A, 3B uepe3 BTopoi M30ISUUOHHBIHN cinoit 102.
B nokazaHHOM BapHaHTE BBIMOJIHEHO IO JIBA COCTUHHUTEIBHBIX DJIEMCHTA HA MPOBOJIHUK, IO OJHOMY C Ka)JIOTO
KOHIIa MPoBoAHUKA 3A, 3B, HO Tak)Ke MOXKHO BBHITIOJIHUTH TOJIBKO OJMH COCTUHHUTEIBHBIA 3JICMEHT WU BBIIIOJ-
HUTH OOJiee IBYX COCAMHUTEIBHBIX DJIEMCHTOB Ha OJuH NpoBogHUK 3A, 3B. CoemunurtenbHbie d5eMeHTHI 105,
106 MOTYT OBITh MOAKITIOUYEHBI K H3MEPUTEIHLHOMY TPUOOPY 6, a Apyrue coequHuTenbHbIe eMenTsl 103, 104
MOTYT OBITh UCIIOJIb30BaHBI JIJISI COSAMHEHUS MEXIYy COOOM COCETHUX M30JUPYIONTUX dneMeHToB 100.

Ha ¢wur. 11 nmoka3an BapHaHT OCYIIECTBJICHHUS YCTPOHCTBA M CIIOCO0a IJISi M3MEPEHHUS JeTpajalud Io-
BepxHOCTHOTO ciost 200 tpy6ompoBona 1. [ToBepxHOCTHBIH ciioii 200 MOKET TPENCTABIATh COOOH MOKPHITHE,
TTOKPOBHBIH CIIOH, Ci10W okucheHus U T.J. OOBITHO MOBEPXHOCTHBIN CJIOH MMEET TOJIIUHY tS, KOTOpas MEHBIIIE,
YeM TONIMHA t¢ CTeHKH TpyOompoBona 1. Hampumep, moBepxHOCTHBIN cioii 200 MOXET UMETh TONIIUHY tS,
KOTOpast MeHbIne 10 MM, MPENMOYTHTEIEHO MEHBIIE 9 MM, OoJiee MPEAMOYTHTEIBHO MeHbIIe 8§ MM. TonmuHa ts
HOBepXHOCTHOTO citost 200 Takxke MOXKET OBITh MOpsJKa MUKPOHOB, Harpumep nopsinka 100 mxm. TomnmuHa ti
W30JISILIMOHHOTO MaTepuaia MOXKET COCTaBIATh, HanpuMmep, ot 5 10 500 MM, npeAnoYTuTeabHo oT 9 10 250 MM.
Hanpumep, MoBepXHOCTHBII CIIOW MOKET NMPEACTaBIATh CO00I yCTONUMBBII K KOPPO3UH MOBEPXHOCTHBIH CIIOH
WIM WHOM 3alllUTHBIM MOBEPXHOCTHBIN CIIOM, TaKOM Kak KaToAHAas 3alluTa. Y CTPOMCTBO COIEPKUT U30JISIUOH-
HBIA MaTepual 2, MPOCTUPAIOIINNCS BOKPYT MOBEpXHOCTHOTO ciiost 200 Ha TpybomnpoBoe 1, MepBbIi MPOBOTHUK
3A wu BTOpOH TMpoBomHUK 3B, Haxomsmuiics Ha PacCTOSHUU OT TEPBOTO MPOBOJHHKA, NMPUYEM YIIOMSHYTHIH
TIEPBBIA B BTOPOU NpoBOAHHUKH 3 A, 3B pacmonoxeHsl Tak, 4TO 10 MEHBIIEH Mepe JYacTh M30JSAIUOHHOTO MaTe-
pHaja JIeKHUT MEXIY TPyOOIIPOBOJOM M MEPBEIM NMPOBOIHUKOM M MEXITy TPYOOIIPOBOIOM U BTOPBIM IIPOBOTHH-
KOM; U U3MEPUTENbHBIA MPHOOP 6, BEITOIHEHHBIH C BO3MOKHOCTBIO ONPENEIATh 3HAUYCHIE, KOTOPOE MPEICTaB-
nseT ummenaanc 204C MOBEPXHOCTHOTO CJIOS TIOJT YIOMSHYTBIM y4acTKOM H30JLIIIMOHHOTO MaTtepuana 2. Ilpu
UCIIOJIb30BaHUM TIEPBOTO U BTOPOTO MPOBOMHUKOB 3A, 3B, kak omucaHo BbINIe, OO0 BHEIIHHUN IIyM OyAeT
MPUCYTCTBOBATh M HA IEPBOM, M Ha BTOPOM MPOBOJHHUKE W OyIET HMCKIIOYCH, TaK KaK U3MCPCHHE SBISACTCS
JudQepeHIraTbHEIM U3MEPEHUEM, BITTOHAEMBIM MEKIY IIEPBBIM H BTOPBIM IPOBOAHUKAMU 3A, 3B.

W3mepurenbHpId prOOpP 6 MOXKET MPEICTABIATh COOOH W3MEPUTENBHBIA MPHOOP AN CHEKTPOCKOIHH
JNEKTPOXMMUYECKOTO MUMIICIAaHCa WK JIF000TO PYTroro U3MEpeHUs UMIIeIaHca TIEPEMEHHOTO ToKa. Mcnonb3ys
TaKoe M3MEpPCHHE, MOTYJarT Ga3y U aMIUIUTYy UMIIeAaHca KaKk (GYyHKIMIO 9acTOThL. [Ipu merpanmaryu moBepx-
HocTHOTO cios 200 mvmenanc 204C MOBEPXHOCTHOTO CIIOSI U3MEHSETCS, YTO MPUBOAUT K U3MEHEHHUIO U3MEPEH-
HOTO 3HadeHHUs (a3bl M U3MEPEHHOTO 3HAYCHUS aMIUTUTYABI. JTo Mokazano Ha ¢ur. 12A u 12B. Ha ¢wur. 12B
CXeMaTUIHO TIOKa3aHa dKCIepuMeHTanbHast kpuBas 1203 ms das3sr 6e3 gerpamanuu u kpusas 1204 mist dasbl ¢
Jierpajanreii, moka3pIBaloNnue N3MEHeHHEe KpUBOi (pa3wl m3-3a JAerpaganud moBepxuocTaoro cios 200. Ha ¢uwur.
12A cxeMaTHYHO TMOKa3aHa dKCIepuMeHTanbHas kpuBast 1201 mis ammumatynsl 6e3 aerpananuu u kpusas 1202
JUISL aMILTUTYIBI ¢ Jerpajgalyeii, MOKa3bIBalONUe CHIKCHUEC aMIUIUTYIBI W3-3a JETPaJalliil MOBEPXHOCTHOTO
ciost 200. Takxke BOBMOXKHBI U IPYTHE U3MEPUTENBHBIC IPUOOPHI IIEPEMEHHOTO WIIH MOCTOSTHHOTO TOKA, a TAKKE
MOXKHO OIpeNessITh 3HaueHue, koropoe npeacrasisier umnenanc 204C nosepxnoctHoro ciost 200 moa ynoms-
HYTBIM Y4acCTKOM H30JILHOHHOrO MaTepuana 2. JIpyrue umnenancel 104A, 104B, 204A, 204B, 104C (moxa3an-
HBIC Ha YIPOUICHHOW Mojenu Ha ¢ur. 11) Takxke OyAyT BIHATH HA M3MEPCHHUSA, HO M3MCHECHUC MU3MEPECHHOTO
3HAYCHHS OYJCeT XapaKTePHU30BaTh JCTPAJALUI0 MOBEPXHOCTHOTO CJOS. YCTPOHCTBO TaKkKE MOXKET COIEpPIKATh
MOHHUTOPHHIOBBIH KOHTPOJUIEP, KOTOPBIA BBHIIIOJHEH ¢ BO3MOXXHOCTBIO aHAJM3UPOBATh JETPAJaIHi0 TOBEPXHO-
CTHOTO CJIOSl Ha OCHOBE 3HAYCHHS WIIM 3HAUCHHUH, ONIPEeIEHHBIX H3MEPUTEIFHBIM TIPHOOPOM 6.

[IpennournuTensHBIe W NPUMEPHBIC NIPU3HAKH, ONHMCAHHBIC BBIIIE JUII YCTPOWCTBA M CIIOCO0a M3MEpPEHHS
KOHJICHCALINW W/WIIN Pa3BUTHS MPOIiecca KOPPO3UH TPYOOIIPOBOIa, TAKKE MOTYT NPUCYTCTBOBATH B YCTPOMCTBE
U crocobe M3MEepeHHus Ierpajaliil IMOBEpXHOCTHOTO CiIosi TpyOompoBona. boiee KOHKpeTHO, yCTpoWcTBa Ha
¢ur. 1-10 Takxke MOTYT OBITH UCTIONB30BAHBI JJII U3MEPECHHUSI JeTpaJalii TIOBEPXHOCTHOTO CJIOS Ha TPYyOOIIpo-
BOJI€, €CJIM BBIOpaH MOAXOMSIIIMN H3MepUTeNbHBIN pudop 6. Takxke ycTpoiicTBa/criocoObl MOTYT OBITH KOMOU-
HUPOBAHHBIMH, T.€. OJJHO U TO € YCTPOHUCTBO MOXET OBITH OCHAIICHO MEPBBIM HU3MEPUTEIHHBIM TPUOOPOM 6
JUTSL ONIPEICTICHHS 3HAUCHHS, KOTOPOE MPEJCTABISACT EMKOCTHYIO CBs3b 4C, moka3aHHyio Ha Gur. 1A, u BTOpEIM
U3MEPUTEILHBIM TIPUOOPOM 6 UIS OTIPENCIICHUs 3HAYCHHUS, KOTOpoe TpeacTaiser umreaanc 204C moBepxHO-
CTHOTO CJIOS TTOJT YIOMSHYTBIM YYACTKOM H30JIIIIUOHHOTO MaTepuaina 2. JIeHCTBUTEIBHO, OMH U TOT K€ U30JIs-
IIMOHHBIA MaTepuai 2 W TepBbIi U BTOpol MpoBOAHHUKA 3A, 3B MOTryT OBITH MCIIOJIB30BAHBI /IS BHITOTHEHHS
000ux U3MepeHui.

B BapmaHnTax, mokazanHbeiX Ha ¢ur. 5 1 11, mpoMexxyTOUHBIHN cioi 31 MOXeT OBITh UCIIONH30BaH JIJIS yCTa-
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HOBKH OJIHOTO HJIM HECKOJIbKHX H3MEPHUTEIBHBIX MPUOOPOB 6 ¥W/WIHM OJHOTO WM HECKOJIBKAX HCTOYHHKOB MTUTA-
HUS JIUIS TIUTAHWSI OJHOTO WM HECKOJNBKHX U3MEPUTEIBHBIX MPUOOpPOB 6. KpoMe TOro, 3TOT MPOMEKYTOUHBIN
cioii 31 MOKeT OBITh MCIOJIL30BaH ISl YCTAHOBKH OIOPHI IS KpeIuieHus TpyOomnpoBoaa 1 ¢ M30IAIIHOHHBIM
MmarepuanoMm 2 k cTeHe. TeM He MeHee, TakKe BO3MOXKHO HCIIO0JIb30BaTh YCTAHOBKY 0€3 MPOMEXKYTOYHOTO CIIOS,
HampuMep, Kak moka3ano Ha ¢ur. 1A-1B u 9.

Crienpaucty B IaHHO#M 00JIACTH TEXHUKH MOHSITHO, YTO MOYKHO HPEIyCMOTPETh MHOXKECTBO MO HprKa-
IUH 1 I3MEHEHHH B paMKax 00beMa N300peTeHUs, KOTOPHIH OrpaHWYeH TOJIBKO (HOpMYIIol H300peTeHMS.

DOOPMYVYIJIA N30BPETEHUA

1. YCcTpoHcTBO A1 M3MEpEHUS KOHICHCALIMY BIIaTH Ha TpyoOomposoze (1), comepxkaiiee

H30JIAIUIO (2), pPaCIOJI0KEHHYIO BOKPYT TPYOOIIPOBOAA;

niepBhIid IpoBoAHUK (3A) 1 BTOpO# mpoBogHuK (3B), mpudem yka3aHHBIE MMEPBBIH U BTOPOI MPOBOTHUKH
pAacIioyioKeHbI TaKUM 00pa3oM, UTO, IO MEHBIICH Mepe, YIaCTOK YKa3aHHOW M30JLIIHU JISKUT MEXIY TpyoOo-
TIPOBOJIOM U TIEPBBIM MPOBOJAHUKOM U MEXKAY TPYOOIIPOBOIOM M BTOPEIM IIPOBOIHIKOM,

IIPH 3TOM TIEPBEII U BTOPOIl MPOBOIHUKH PACIIONOKEHBI HA PACCTOSHUH IPYT OT APyra B IPOJOIHFHOM Ha-
MpaBJICHUN TPyOOIPOBO/Ia, MIIM TEPBBIA U BTOPOH MPOBOJHHIKH IMEPEKPHIBAIOTCS APYT C APYTOM TOJIBKO YaCTH-
HO Ha WX BHEIIHEM KOHIIE B NMPOJOIHHOM HAIpPaBICHUU TPYOOIPOBOJA, TaK YTO MEPBEIA MPOBOTHUK 0Opa3yer
nepBbIil noitoc koHaeHcaropa (4C), BTopoil NpOBOIHUK 00pa3yeT BTOPOH MOIIOC KOHJEHCATOpa, a y4acTOK Me-
KLy HUIMH 00pa3yeT eMKOCTHYIO CBSI3b MEKAY IEPBBIM ITOJIOCOM W BTOPBIM IIOJIFOCOM; U

110 MEHbBIIEH Mepe OJMH U3MEPHUTENBHBIN PHOOP (6), BHIMOIHEHHBIH C BO3MOKHOCTBIO ONIPEEISITh MOKa-
3aTellb, XapaKTepU3YIOMNI YKa3aHHYI0 eMKOCTHYIO CBSI3b.

2. YcrpoiictBo 1o 1.1, B KOTOPOM MEpBbIil MPOBOJHUK U BTOPOH MPOBOAHUK BBIMIOIHEHHBI B BUJE DJIEKTPO-
MIPOBOTHOTO TIOKPBITHS WIH 00OJIOYKH YKa3aHHOW M3OJISAIIHH.

3. YcrpoiictBo 1o 1.1 wim 2, B KOTOPOM IIE€PBBIA MPOBOJHUK M BTOPOH NMPOBOJHUK MUMEIOT GOpMY IO
MEHBIIEH Mepe 9acTH 3JICKTPONPOBOAHON MYy(THI, BHIIIOIHEHHON ¢ BO3MOXKHOCTBHIO BMEIIATh B ceOs MO MEHb-
el Mepe 4acTh YKa3aHHOW M30JISALIHHU.

4. YcTpoiicTBO 1o Jr000MYy U3 ML 1-3, B KOTOPOM yKa3aHHBIH MO MEHbBIIEH Mepe OJWH M3MEPUTEITbHBIN
prOOp BBIIIOJHEH C BO3MOKHOCTBIO OMPEICNATh 3HAUCHHE YAaCTOTHI, XapaKTepU3yIoIlee YKa3aHHYI eMKOCT-
HYIO CBSI3b.

5. YerpoiicTBo 1o mo6omy u3 min.1-4, B KOTOPOM yKa3aHHBIH 10 MEHbLIEH Mepe OAWH M3MEPHUTENbHBIH
npuOOp BHIMOJIHEH C BO3MOXKHOCTBIO IIPOBOJUTE Yepe3 yKa3aHHYIO EMKOCTHYIO CBSI3b IIEPEMEHHOE C N3MEHsIe-
MO 4acTOTOH, HANIPSHKCHHUE WIIH TOK ¥ U3MEPATh U3MCHEHUE aMILTUTYABI M (a3bl YKa3aHHOTO HANPSHKEHUS WITH
TOKA.

6. YcrpoiicTBo 1o 00oMy U3 mil.1-5, B KOTOPOM yKa3aHHBIH 10 MEHbLIEH Mepe OAWH M3MEPHTENbHBIH
prOOP CONEPIKUT MO MEHBIIEH Mepe OJTMH OCIAIIISATOP.

7. YCTpOHCTBO U U3MEPEHUS AeTPalallii TIOBEPXHOCTHOTO ¢cJios TpyOorposoa (1), comeprkaiiee

M30JIIIHIO (2), pacmoNIOKEHHYIO BOKPYT MTOBEPXHOCTHOTO CIIOSI TPYOOTIPOBOIA;

TIePBBINA MPOBOAHUK (3A) U BTOpO MpoBOoAHUK (3B), HaxoAsmuiics Ha pacCTOSHAYM OT TIEPBOTO TPOBOJI-
HHKa, IIPUYEM yKa3aHHbIC IIEPBBI U BTOPOU MPOBOTHUKH PACHOI0KEHBI TAKUM 00pa3oM, 4TO, 10 MEHBIIEH Me-
pe, YIaCTOK H3OJILUH JEKUT MEKIY TPYOOIPOBOIOM M MEPBHIM HMPOBOJHHKOM H MEXKAY TPYOOIPOBOIOM H
BTOPBIM TPOBOJHUKOM;

IIPH STOM TEPBEIM ¥ BTOPOI MPOBOIHUKH PACIIONOKEHBI HA PACCTOSHUM JIPYT OT JAPYyra B MPOJOIHLHOM Ha-
MpaBJICHUU TPYOONPOBO/IA, UK TIEPBBIA U BTOPOU MPOBOJHUKH MEPEKPHIBAKOTCS JPYT C APYTOM TOJIBKO YaCTHY-
HO Ha MX BHEITHEM KOHIIE B IIPOJIOJIEHOM HaNpaBlIeHUH TPyOOIIpoBOAa; 1

110 MEHbBLIEH Mepe OJJMH U3MEPHUTENBHBIN PHOOP (6), BHIMOIHEHHBIH C BO3MOKHOCTBIO ONIPEEISITh MOKa-
3aTeb, XapaKTePU3YIOLIHA UMIIEJaHC TOBEPXHOCTHOTO CJIOS O] YKa3aHHBIM y4aCTKOM H30JISIIHH.

8. YcrpoiicTBo 10 1.7, B KOTOPOM I10 MEHBIIIEH Mepe OJIMH N3MEPUTENBHBIN MPUOOp MpeaCcTaBiIseT coO0M
W3MEPUTENFHBIN TPUOOP AJIS CTIEKTPOCKONINH 3JICKTPOXUMHYECKOTO UMITCIAHCA.

9. YerpoiicTBo 10 1.7 Win §, B KOTOPOM yKa3aHHBIN 110 MEHBIIIEH Mepe OJMH U3MEPUTENBHBIN TTPprOOp co-
JEPKUT U3MEPUTEITHHOE YCTPOMCTBO MOCTOSTHHOTO TOKA.

10. YcrpoiicTBo 1o mroboMy u3 MI1.7-9, comepikaiiee MOHUTOPHHTOBBIH KOHTPOJIIEP, KOTOPHIH BBITIOJHEH
C BO3MOXKHOCTBIO aHAJTU3UPOBATh JETPAJALNI0 YKa3aHHOTO IIOBEPXHOCTHOTO CJIOSI HA OCHOBE YKa3aHHOTO MOKa-
3aTens WIN MoKa3aTelel, ompenessieMbIX ¢ MOMOIIBI0 YKa3aHHOTO MO MEHbIIEH Mepe OAHOTO U3MEPUTEIBHOTO
npudopa.

11. YcrpoiictBo 1o mobdomy u3 1. 7-10, B KOTOpOM HOBEPXHOCTHBIH CIION MpECTaBiIseT co00i MOKPHITHE,
WM IOKPOBHBIN CIIOH, WM CIIOM OKUCIICHHUS.

12. YcrpoiicTBo 1O 1000MY M3 NPEIBIAYIIUX ITYHKTOB, B KOTOPOM IEPBBIH W BTOPOH NMpOBOAHUKH (3A,
3B) pacmosiokeHsl Ha pacCTOSHHM APYT OT Jpyra B IPOJOIHLHOM HANpaBJICHHH TPYOOIPOBOA WM TEPBBIA U
BTOPOW TIPOBOIHHUKH MEPEKPBIBAIOTCS TOJBKO YaCTHYHO HA CBOMX BHEIITHMX KOHIIAX B IIPOIOJBEHOM HampaBJe-
HHUH TPYOOTIPOBOA, IPUYEM MEXKIY YKa3aHHBIMU BHEITHIMH KOHIIAMH HAXOAWUTCS H30JIIIIMOHHBIN MaTepHall.

13. YcrpoicTBO MO MI000MY W3 MPEABIAYITUX MTYHKTOB, B KOTOPOM IIEPBBIH H3MEPUTEITHHBINA MPUOOp 3
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YKa3aHHOTO N0 MEHBLIEH Mepe OJHOTO M3MEPUTENHLHOrO MpHuOopa 3aKpeIuieH Ha WINM B YKa3aHHOW H30JLIIUU
WK Ha BHelHeM cioe (31) Ha ykazaHHOM M30JSUH.

14. YcTpo#cTBO 10 JII000MY W3 MPEOBIAYIINX IYHKTOB, conepkariee TpeTuil mpoBoaHuK (3C), KOTOPHIH
PaCTIONIOKEH TaKUM 00pa3oM, 4TO, TI0O MEHBIIEH Mepe, MOTIOTHUTEIbHBIH YIaCTOK M30JIAIUU (2) JIeKUT MEKITY
TpyOONPOBOIOM M BTOPBIM MpOoBOoAHUKOM (3B) u Mexay TpybonpoBogoM u TpeTbuM mpoBogaukoM (3C); mpu-
YeM yKa3aHHBIH MO0 MEHBIIEH Mepe OJWH M3MEPUTEIHHBINH HMpHOOp PaCIIONIOKEH C BOSMOXXHOCTBIO BBITIOTHATH
M3MEpEeHNe MEeXTy BTOPBIM M TPETHUM TIPOBOJIHUKAMH.

15. VcrpoiicTBO 1O JI0OOMY W3 MPEABIAYIINX ITYHKTOB, B KOTOPOM TIEPBLIM MPOBOJAHHK HMEET MEPBYIO
JUIMHY B NPOJOJBHOM HAIIPaBIEHHH TPYOONpOBOJA, MPU 3TOM IUIOIIAAb MOBEPXHOCTH HEPBOTO NMPOBOJHUKA
cocTaBiseT no MeHpuield Mepe 10% oT ruroma M NOBEpPXHOCTH TPYOOIIPOBOIa BIOJIL NEPBON IUTHHEIL, TPEAOY-
THUTEJBHO 0 MeHbIIeH Mepe 25%, OoJiee IpenouYTHTENBEHO 10 MeHbIel Mepe 50%.

16. YcTpo#cTBO 1Mo 11000My M3 HPENBIAYIINX MYHKTOB, B KOTOPOM yKa3aHHBIH 10 MEHbBLIEH Mepe OIUH
M3MEPHUTENBHBIN MPUOOP HHTETPUPOBAH B U3OJIILIHUIO.

17. YcrpoiicTBo 1o 11000My M3 HPENBIAYIINX MYHKTOB, B KOTOPOM yKa3aHHBIA 10 MEHbBLIEH Mepe OIUH
W3MEPUTENFHBIN IPHOOP CONEPKUT TI0 MEHBIIEH Mepe OOUH U3 CICIYIOINX HCTOYHINKOB IMUTAHU: TPOBOTHON
WCTOYHUK NMUTAHUS, ICTOYHHK [TUTAHUS, BEIPAOATHIBAIONINI SHEPTHIO, M MINTAHKE OT OaTapeu.

18. YcrpoiicTBO MO MH000MY U3 MPEABIAYIINX IMYHKTOB, B KOTOPOM YKa3aHHBIH MO0 MEHBIIEH Mepe OIUH
W3MEPUTENFHBIN MPUOOpP BBHIMTOIHEH ¢ BO3MOKHOCTHIO IIepeAaBaTh yKa3aHHbBIM H3MEPEHHBIH IMOKa3aTelh Mo Oec-
MIPOBOTHOM CBSI3W Ha OECTIPOBOIAHOM NMPUEMHHUK MOHHTOPHMHTOBOTO KOHTPOJUIEpA MPEAIIOYTUTEIHFHO MOCPEACT-
BOM MAJIOMOIIHOM TEXHOJOTHHU CBSI3HM JAIBHETO pajnyca JCWCTBHSA - MAJOMOINHOW riobanpHoi cetn (Low-
Power Wide-Area Network).

19. YcTpolcTBO 1o 1000MY M3 NPEIBIAYIINX ITYHKTOB, B KOTOPOM II€PBBIH MPOBOAHUK M BTOPOH MPOBOJI-
HHK PacIoJ0KEHbI HAa PacCTOSHHM Ilara JIpyr OT Apyra BAOJb W3OJSIIMHU B MPOJOJIGHOM HAaIlpaBIEHUH TPYyOO-
IpOBOJIA.

20. YcTpoiicTBO 10 1.1, HeOOsI3aTeNBHO, B COYCTAHUH C JIFOOBIM 13 miL.2-6 u 11-19, conmepxariee MOHUTO-
PHUHTOBBII KOHTPOJIJIEP, KOTOPHIHA BBITIOIHEH C BO3MOXXHOCTBIO aHAJIH3MPOBATH KOHACHCAIINIO BIIATH U Pa3BUTHE
mpo1iecca KOppo3uH TPyOOIpoBOJa Ha OCHOBE yKa3aHHOTO ITOKAa3aTells MUIH ITOKa3aTeliel, OonmpenesieMbIX yKa-
3aHHBIM OJTHIM WJIH Ka)KIBIM U3MEPUTEIBHBIM IIPHOOPOM.

21. Yerpoiictso mo .10 wmu 20, comepxariiee Mo MEHbIIeH Mepe OJMH AaTYHK TEMIIEPaTypPhl, BHITIOTHSHHBIN
C BO3MOXKHOCTBIO M3MEPATH TEMIIEpaTypy NPEANOYTUTEIFHO B MECTE HAXOXKICHUS 30NN, W/IITH TI0 MEHBIIEH
Mepe OIMH JaTYHK BJIArH, BEITIOMHEHHBIA C BO3MOYKHOCTBIO U3MEPATH CTETICHD BIAYKHOCTH;, IPUIEM MOHHTOPHHTO-
BBIIl KOHTPOJIJIEP BBITIOJHEH C BO3MOXXHOCTBIO YUHUTHIBATh U3MEPEHHYIO TEMIIEPATypy H/WIIH H3MEPEHHYIO CTETICHb
BJIQ)KHOCTH BO BpeMsl YKa3aHHOTO aHaJIM3a KOHJCHCAIIMH BJIard M pa3BUTHS IIpoLiecca KOPPO3UHL.

22. YCTpOWCTBO O NPEABIIYIIEMY ITyHKTY, B KOTOPOM JaTYMK TEMIIEPaTypbl COAEPKHUT HECKOJIBKO HC-
TOYHHUKOB MTUTAHHUS.

23. YcTpoHcTBO 1O J1I000MY U3 MPEBIAYIINX ITYHKTOB, B KOTOPOM TPYOOIPOBOJ SIBJISIETCS JIEKTPOIIPO-
BOJTHBIM.

24. YeTpoiicTBO 10 MPEABIAYIIEMY ITyHKTY, B KOTOPOM TPYOOIIPOBOT 3a3€MIICH MITH HE TTOAKITIOYCH.

25. YcTpoiicTBO 1O M000MY W3 MPEIBIAYIIHX MYHKTOB, B KOTOPOM 00JACTh Mepexoja MEXIy MepBbIM
MIPOBOJHIKOM M BTOPBIM MPOBOTHHKOM COJEPKHUT BIATOHETPOHUIIAEMYIO II0JIOCY, TMPEAIIOUYTHTEIHHO OYyTHIIO-
BYIO JICHTY WJIH PE3HHY.

26. YCTpOHCTBO 1O JIOOOMY W3 MPEIBIIYIIUX ITYHKTOB, B KOTOPOM IE€PBBIA MPOBOJHUK W/WIM BTOPOM
MPOBOJIHYK, TI0 MEHBIIEH Mepe YaCTUYHO, M3TOTOBJICH M3 ATIOMUHHUS WM U3 HEPXKABEIOIIEH CTaIH.

27. YCcTpOWCTBO 1O JII000MY M3 MPEBIAYIINX IYHKTOB, B KOTOPOM IEPBBIN W/WIM BTOPOH MPOBOIHUK CO-
JIEP>KUT HECKOJIBKO B3aUMOCBSI3aHHBIX 37eMeHTOB (3A'; 3B) a51eKTponpoBOIHOTO CII0sL.

28. YCTpOMCTBO MO NpENbIAyIIEeMy MYHKTY, B KOTOPOM YKa3aHHbIE HECKOJBKO 3JIEMEHTOB 3JIEKTPOIPO-
BOJIHOTO CJIOSI UMEIOT BHJI MOJIOCHI.

29. YcTpoHcTBO 110 J1I000MY M3 TPEIBIAYIIUX ITYHKTOB, B KOTOPOM HEPBBIN M BTOPOM NMPOBOIHUKH BHE-
JPEHBI B M30JIAIHIO.

30. YcrpoiicTBO mo 1r000My W3 HPEABIAYIINX ITYHKTOB, TaKXKE COJEpIKAIlee COCAHMHUTEIFHOE CPEICTBO
MEXXIy IepBBIM U3MEPUTEIEHBIM IPUOOPOM U3 YKa3aHHBIX [0 MEHBIIEH Mepe 0THOTO U3MEPUTENFHOT0 Iprudopa
¥ TIEPBBIM W BTOPHIM NPOBOJHUKAMHU, NMPHYEM YKa3aHHOE COCAWHHUTEIHHOE CPEACTBO MPOXOIHUT OT IEPBOTO U
BTOPOTO POBOJHHUKOB Yepe3 H30JLALNUIO K IEPBOMY H3MEPUTEIHHOMY IPHOODY.

31. YcTpoicTBO O MPEabIIyIeMy IyHKTY, B KOTOPOM TEPBBIA MPOBOIHUK MMEET MEPBBIA KOHEI] U BTO-
po¥i KOHEIl, IpU 3TOM yKa3aHHOE YCTPOHCTBO TaKKe COAEPKHUT IEPBBIA COEIUHUTENbHBIH AJIEMEHT, MPOXOIs-
MU yepe3 U300 OT YKa3aHHOTO IIEPBOTO KOHIIA; U BTOPOH COEAMHHUTENBHBIH JJIEMEHT, POXO SN Yepes
M30JISIIUIO OT BTOPOTO KOHIIA.

32. Cnocob n3MepeHus KOHJICHCAIMY BIIard Ha TpyOOIIpoOBOE, XapaKTEPHU3YIOLIHICS TEM, YTO

pa3sMeIaoT N30JLIIUI0 BOKPYT TPYOOIIPOBOIa;

pasMeIaoT NepBbIi MPOBOJHUK M BTOPOH NMPOBOJHKMK TaKUM 00pa3oM, 4YTO, 0 MEHBIIEH Mepe, Y9acTOK
M30JIAIINH JISKUT MEXAY TPyOOIpPOBOIOM M IIEPBEIM MPOBOAHUKOM M MEXIy TPYOOIPOBOJOM M BTOPBIM IIPO-
BOJIHUKOM,
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TIPY 3TOM TEPBBIH ¥ BTOPOH IMPOBOJIHUKH PACIIOIOKEHBI Ha PACCTOSIHUY IPYT OT ApPYra B MPOAOJILHOM Ha-
NpaBJICHAN TPYOOIPOBOJIA, WIIN TIEPBBII U BTOPOH MPOBOAHUKY MEPEKPHIBAIOTCS IPYT C IPYTrOM TOJIBKO YacTHY-
HO Ha MX BHEIIHEM KOHIIE B MPOAOJILHOM HaNpaBICHUHN TPyOONMpPOBOJA, TAaK YTO NMEPBBIN MPOBOJHUK 00OpasyeT
HEPBBII MOJIOC KOHJCHCATOPA, BTOPOI NMPOBOAHUK 0Opa3yeT BTOPOH MOJIOC KOHJICHCATOPa, a YIaCTOK MEXKIY
HUMU 00pa3yeT eMKOCTHYIO CBSI3b MEKAY IIEPBBIM ITOJIFOCOM M BTOPBIM TIOJIFOCOM; U

OTIPEIEIISIIOT TTOKAa3aTeNb, XapaKTEePU3 YOI YKa3aHHYIO EMKOCTHYIO CBSI3b.

33. Crmoco6 1o 1m.32, B KOTOPOM BBITIOJHSIOT TIEPBBIH MPOBOJIHUK W BTOPOH MPOBOJHUK B BHJE JJIEKTPO-
MPOBOIHOTO MOKPBITHS MIIN 000JI0YKH yKa3aHHOM M30ISIINH.

34. Cnoco6 1o n.32 wim 33, B KOTOPOM BBINOJTHSIOT NIEPBBIH POBOTHUK M BTOPOH MPOBOJHHK B BHE, MO
MEHBIIIEH Mepe, yJ4acTKa 3JIEKTPOIPOBOJHOW My(THI, BBHINOJIHEHHOW C BO3MOKHOCTBIO BMemaTth B ceOs, 10
MEHBIIIEH Mepe, yJacTOK yKa3aHHOH N30JIIHY.

35. Cnoco6 mo mro6omy u3 mm.32-34, B KOTOPOM OIpeeIeHNe YKa3aHHOTO TT0Ka3aTeNs BKIIOYaeT B ceOs
olpezieJIeHUe 3HAUYSHMS YaCTOThI, XapaKTEPHU3YIOIIETO YKa3aHHYIO EMKOCTHYIO CBSI3b.

36. Crioco6 mo smobomy u3 mir.32-35, B KOTOPOM MPOBOAST Yepe3 eMKOCTHYIO CBSI3b IIEPEMEHHOE C M3Me-
HJEMOH 4acTOTOH, HANPSDKCHHUE WIIM TOK M U3MEPSIIOT N3MEHEHHE aMIUIUTY bl U (a3bl YKa3aHHOTO HAIPSKECHHS
WU TOKA.

37. Croco0 1o mobomy u3 1m.32-36, B KOTOPOM aHAJIM3UPYIOT KOHIACHCAIMIO BJIard U pa3BUTHE Mpolecca
KOpPpPO3HUH Ha TPYOOIPOBOJIE HA OCHOBE OIPEAEICHHOTO 3HAUYEHHMSI MIIH 3HAUCHHH.

38. Croco6 m3MepeHust Jerpajalii OBEPXHOCTHOTO clios TpyOorpoBoaa (1), XapaKTepU3YIOIIHHCS TeM,
4TO

pasMeIaoT U30JIHMIO (2) BOKPYT TOBEPXHOCTHOTO CJIOS TPyOOIpOBO/IA;

pasMemaoT NepBblii MpoBOJHKK (3A) M BTOpoii mpoBoAHUK (3B) Ha paccTosHUM OT MEPBOTO MTPOBOJAHUKA
TakUM 00pa3oM, 4TO, 10 MEHBIIEH Mepe, YIaCTOK H3O0JISALUH JISKUT MEXIY TPyOOIPOBOIOM M MEPBBIM IPOBOJI-
HHKOM M MEXIly TpyOOIIPOBOJOM U BTOPHIM IIPOBOAHUKOM; MPU 3TOM IEPBBIH M BTOPOI NPOBOIHHUKH PacIoso-
JKEHBI Ha PacCTOSHUM JIPYT OT ApYra B MPOJOJGHOM HalpaBJICHHH TPYyOOIpOBOAA, WM NEPBEIH M BTOPOH Ipo-
BOJHMKH IIEPEKPBIBAIOTCS APYT C APYTOM TOJIBKO YACTUYHO HAa MX BHEIIHEM KOHIIE B ITPOJOJHHOM HalPaBICHUU
TpyOompoBoa; U

OTIPEIEIISIIOT [T0KA3aTelNb, XapaKTEPU3YIONINH UMIIEJAHC TOBEPXHOCTHOTO CIIOS MO YKa3aHHBIM y4acTKOM
W30JISIIUH.

39. Croco6 1o m.38, B KOTOPOM OTIpeieNiCHHE BBITOJHSAIOT ¢ MCIIOJIb30BAHUEM CIIEKTPOCKOITHH JJIEKTPO-
XMMHUYECKOTO UMIIEJaHCa.

40. Cnoco6 no .38 mim 39, B KOTOPOM yKa3aHHOE OIpeAeeHHE BKIIOYAET BHINOJHEHUE M3MEPEHUs! HO-
CTOSIHHOTO TOKa, HallpUMep, UCTIONb3Ysl MOTEHIIMOCTAT MIIH I'aJIbBaHOCTAT.

41. Croco6 mo ro6omy u3 mm.38-40, B KOTOPOM aHATH3UPYIOT JETpaalliio TOBEPXHOCTHOTO CJIOS Ha OC-
HOBE OTIPEJICJICHHOTO TI0Ka3aTelsl Wik oKa3aTeleH.

42. Crioco6 1o nrobomy u3 mit.32-41, B KOTOPOM IPH pa3MEIIEHUH IEPBOTO ¥ BTOPOTO MPOBOAHUKOB pac-
TMOJIaTaloT MEPBBIH M BTOPOH NMPOBOJHMKU Ha PACCTOSHUM JPYT OT APYyra B MPOJOJIEHOM HaIlpaBJICHHH TPYOO-
MPOBOJIA WIIH TaK, YTO MEPBBIH U BTOPOH IMPOBOJHHUKH MEPEKPHIBAIOTCS TOJIBKO YaCTUYHO HA UX BHEITHEM KOHIIE
B TIPOJIOJIFHOM HAIpaBJICHUHU TPYOOIIPOBOA.

43. Croco6 mo mobomy u3 mi.32-42, B KOTOPOM TEPENar0T YKa3aHHBIN OMPEISICHHBIN MMOKa3aTeb 10
6ecrpoBOIHO CBSI3M HA OECIIPOBOAHON MPUEMHUK MOHHUTOPHHIOBOTO KOHTPOJUIEpA MPEANIOYTUTEIBHO TTOCPEI-
CTBOM MAaJIOMOIITHOW TEXHOJIOTHH CBSI3HM JATBHETO pajryca NEHCTBHS - MaJOMONTHON TiiobambHOM cetn (Low-
Power Wide-Area Network).

44. Crioco0 1o sobomy u3 mm.32-43, B KOTOPOM pa3MENIaoT IIEPBbIH MPOBOAHUK M BTOPOI MPOBOIHUK Ha
paccTOsSHUY 1Iara JpyT OT APYra BAOJb N30JISIHH.

45. Cnoco6 no smobomy u3 mir.32-44, B KOTOPOM M3MEPSIOT TEMIIEpaTypy HPEINOYTHUTEIbHO B MECTE Ha-
XOKICHUS M30JISLMN W/UIIH U3MEPSIOT CTENCHb BIAXXHOCTH; M aHAJIM3UPYIOT KOHJICHCAIMIO BIArW M pa3BUTHE
nporecca KOPPO3HH € YIETOM M3MEPEHHOH TeMIepaTypsl H/WIM U3MEPEHHOH CTENICHN BJIAXKHOCTH.

46. Crioco0 1o 1r060oMy u3 mi1.32-45, B KOTOPOM TPYOOIIPOBO/T SIBJISIETCS DJIEKTPOTPOBOIHBIM.

47. Croco6 1o mpeapIAyIeMy MyHKTY, B KOTOPOM TPYOOTIPOBOT 3a3eMJISIOT FITH OCTAaBJISIOT HE TIOJIKITIO-
YEHHBIM.

48. Cnoco6 o mobomy u3 mi.32-47, B KOTOPOM pa3MemalOT BIArOHEMPOHUIIAEMYIO TIOJIOCY, MTPEAIIOYTH-
TENBHO OYTHIIOBYIO JICHTY WJIM PE3HHY, B 00JIACTH MEpexoia MEXIy MEPBbIM NMPOBOJHUKOM M BTOPBIM MPOBOJI-
HHUKOM.

49. Croco6 1o mobomy n3 mm.32-48, B KOTOPOM BHEIPSIOT MEPBBIA MPOBOJHUK U BTOPOW IPOBOJIHHK B
M30JISILIUIO.

50. Crioco6 1o siobomy u3 nm.32-49, B KOTOPOM HpH pa3MEIIeHNH EPBOro NPOBOIHKMKA pa3MelIaioT He-
CKOJIBKO B3aMMOCBSI3aHHBIX JJICKTPOIPOBOIHEIX POIOJITOBATHIX d1ieMeHTOB (3A'; 3B') Bokpyr TpyOompoBoja.

51. Cnoco6 mo mobomy n3 m.32-50, B KOTOPOM HpH ONpENETICHUH TI0Ka3aTens MOJIKII0YaloT U3MEepH-
TENBHBIA MPUOOP C UCTIOJIL30BAHUEM COEIMHHUTENBLHOTO CPEACTBA, MPOXOAAILIEr0 OT IIEPBOTO U BTOPOTO HPOBOJI-
HHUKOB Yepe3 H30JIALHIO.
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