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CHUCTEMA U CIIOCOB U3MEPEHUSA YJIEKTPHYECKON MPOBOINMOCTH
IHOYBbI

OIIMCAHHUE

00J1aCTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIIEE H300peTeHHe

[0001] Hacrosiimee n3o0peTeHne OTHOCUTCS, B OOIIEeM, K CIIOCOOy MPSIMOTO H3MEpPEHHUs

BHeKTpH"IeCKOfI NpoOBOANMOCTH MOYBLL

IlpeamiecTBYIONMI VPOBEHb TEXHUKH HACTOSIIEr0 H300peTeHus

[0002] DnexkTpuueckass mpoBoauMocTh (OII) mouBbl sBIsSIETCS MOKa3aTesieM, KOTOPBIN
yKa3blBa€T Ha COJEpKaHHWEe cojiell B mouBe (3acCONeHHOCTh MMOuBbl). OH CIYXKUT BaXKHBIM
UHAUKATOPOM COCTOSIHMsI TIOYBBL, OTPaKasCh HAa YPOKAWHOCTH, NPUTOAHOCTU IIOYBBHI,
JOCTYIIHOCTH  TNHTATENbHBIX  BELIECTB  JUIsI PAacTEHMM W aKTUBHOCTU  ITOYBEHHBIX
MHUKpPOOPTaHU3MOB, YTO BJIMSI€T HA OCHOBHBIE MPOLECCHI, MPOUCXOASIINE B IOYBE, BKIIOYAs
BBbIZICJIEHHE MAPHUKOBBIX I'd30B, TAKMX KAaK OKCHIbI a30Ta, METaH U YIJIEKUCIbIN ra3. M30bITok
COJIell TPemsTCTBYET POCTY PACTEHMI, HEraTUBHO BJIMssl Ha BOIHO-cOyieBOM Oamanc. ITouBbl,
comepkalie H30BITOK COJIEH, BCTPEHArOTCsl B MPHPOJAE B PErHOHAX C 3acCyLUIMBBIM U
MOJTy3aCyLUIUBBIM KiuMaToM. ConepikaHue COjell B IMOYBE MOXKET YBEIHMUUTHCS B pe3yJbTaTe
KyJIbTUBALMY, UPPUTALIUK U 3€MJIEYyCTPOICTBAa. DJeKTpudeckas MPOBOIUMOCTb HAXOJUTCS B
NpsAMON 3aBUCHMOCTH OT KOHLEHTPALMU Aa30THOKHUCIBIX COJIEH, Kaius, HaTpus, XJOPUMAOB,
cynbdaroB m ammmaka. Jlyii HEKOTOPBIX HE3ACOJIEHHBIX IIOYB OMNpeAesieHne BeanuuHbl Ol
MOJKET OKa3aTbCs YIAOOHBIM M 3KOHOMHUYHBIM CIOCOOOM OLeHKH coaepxkanusi a3ota (N),
IOCTYITHOTO JJisi obecriedueHus: pocta pacreHuid. Bo Bpemsi mposeneHust padoT MO UppHTraliu
JOTOJHATEIbHbIE OOBbEMbI BOABI, HE HYJKHBIE JJISI BBIPAIIMBAEMON KYJIBTYpPbl, MOTYT OBITb
UCTIOJIb30BAHbI JJIs1 BBIMBIBAHHS U30BITKA COJIEH M3-TTOJ1 KOPHEBOH 30HON U noanepskanust D11 Ha
TpeOyeMOM ypOBHE, KOTOPBIH 3aBUCUT OT CTPECCOYCTONYHNBOCTH MIOCEBOB.

[0003] C yueTOoM BBIIIEU3JIOKEHHOTO NaHHbie 0 JI1 OyayT OTCeXuBaTh CONMEpIKAHUE
A30THOKHCIIBIX COJIEH B KOPHEBOH 30HE IOCEBOB, OOECHevYrBasi BO3MOXKHOCTb YJIYUIICHUS
PeryJIupyeMOCTH COAEp KaHMsl a30Ta B IOYBE, CHUKEHMsI CTENEHU BBIMBIBAHHUS a30Ta HUXKE
KOpPEBOI 30HbI MIOCEBOB U YMEHbILIEHUS 3arps3HEHUs PYHTOBBIX BoA. HenpepriBHBIN KOHTPOIb
copepkanus Biaru U D11 mouBsl Oyner Takke CrocoOCTBOBATH ONMpeneneHuo Ko3(hhUneHToB

HCIOJIb30BAHUSA BOABI IMPU OPOLICHUHN Ha MPOTAXKEHUH BCETO BEr€CTALIMOHHOIO n€puoaa.
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[0004] K coskaneHuro, B Iynax, KOTOpble B HACTOsIIlee BpPEMsl PEAM3YIOTCS Ha PBIHKE,
UCTIONIb3YIOTCST €MKOCTHBIE NTATUMKH, HE 00eCneunBaroIlne NpsIMOH KOHTAKT ¢ mo4yBoi. Cwm,,
Hanpumep, npuioxkenue ¢ pykoBoactBoM TRISCAN, rae mnpencraBieHbl pe3yJbTaThl
U3MEPEHUl, BBINOJIHEHHBIX C HCIIOJB30BAHMEM EMKOCTHBIX INymoB. Kak Tam Cka3aHo,
€MKOCTHBIE INYNbI JJIsI ONpeneNeHus] Npo(uisl MOYBBl BBOASATCS BEPTUKAJIBHO B TPYHT, HO
HaMpsSMYK) C HHM HE KOHTaKTMPYIOT. EMKOCTHBbIE JaTYMKM H30JMPOBAaHbl OT TOYBbI M
pacrionararoTcsi BHYTPH IUIACTHKOBBIX «TPYyOOK JOCTyma» Ha ONPENeNeHHOW TIIyOuHe,
npeacrasisiromeii naTepec. 3HaueHus D11 BBIBOASTCA MO pe3ysbTaTaM U3MEepeHHH «00BEeMHOro
COZIep’KaHUsl HMOHOBY», KOTOpbIE HCIOJB3YIOTCS AN pacdera 3HadeHus Ol nus xaxnoro
KOHKPETHOTO THIIA TIOYBHI.

[0005] OTor croco® m3mepenust JII HeOe3ympeueH, Tak Kak IOYBBI Pa3HBIX THIIOB
HEOIHOPOAHBL. MoJenb NaHHBIX UCIOJB3YeT TaKOW MOKa3aresb, KAK HOMHUHAJIBHOE OOBEMHOE
conepsxarne noHoB (VIC), a eqununpl VIC moryT ObiTh cooTHeceHbl ¢ DI mouBsl pu otOOpe
ee Ipo0 M UX aHAJIM3€ JIUIIb B ONPEeIEHHOM 00beMe U IPUMEHUTEIBHO K KOHKPETHOMY MECTY.

[0006] C yueToM BBILIEH3JIOKEHHOTO CYIIECTBYET MOTPEOHOCTh B CUCTEME U CIOCo0e

st 6onee 3(h(HEeKTHBHOTO U3MEPEHUS SJIEKTPUIECKON MPOBOAUMOCTHU TIOYBBI.

Kparkoe packpbITHE HACTOSIIEr0 H300pPeTeHHUs!

[0007] CoOTBETCTBEHHO, HACTOSILIUM H300pETEHUEM IMpeNIaraeTcsi CEHCOPHBIA IIyTI,
pabota KOTOpOro oOecCreuynBaeTCss MHOXKECTBOM JIaTYMKOB, KOTOpPbIE BBIOJIHEHbI C
BO3MOKHOCTBIO U3MEPEHUs COiep KaHMsI BJIary, TEMIIEPATypPbl U SJEKTPUUECKON MPOBOJUMOCTU
(OI1) mousesl. IIlym corjacHO  HACTOSIIEMY  HM300peTeHHI0 OymeT  HCIOJIb30BaTh
BbIcOKO4YacTOTHBIE (BU) TpaHchopMaTophl IJIsi perucTpaluil H3MEHEHUH HArpy3KH MepBUYHON
00MOTKH TpaHCHOpPMATOPa, OCYIIECTBJISIONIETO MPSIMON KOHTAKT C TTIOYBOIA.

[0008] Ilyn, omucaHHBIA B HACTOALIEM IOKYMEHTE, TOUYHO u3MepsieT 3HadyeHusi OIl B
JKUJKOCTSAX U BOJOHACBIIIEHHBIX MOYBaX 3a CUeT MPSIMOTO KOHTAKTa CO Cpenoil, B KOTOpoOM
NPOBOIATCSA M3MEpPEHUs. Pe3ynbpTaThl 3MepeHuil naroT adCcoMOTHBIN mokasartens Il B mouse
Jar000ro THIA.

[0009] Belmme ObuM BKpaTLE PacKPbITHI NPU3HAKA U TEXHHUYECKHE MPEUMYINECTBA
3asIBJICHHOTO M300peTeHwHs], 4TOOBI MOXKHO OBLIO JIy4Ille MOHSTh €ro MOCIeAyee moapodHoe
ornucaHue. JIOMONHUTENbHBIE TMPH3HAKKM U MPEHMYINECTBA HACTOSIIEro H300peTeHHs,
cocTaBisIfOIIMEe TpenMmer ero (opmynel, OynyTt onmcanel Hipke. CrnenuanucTaM B JTaHHOU
00JIACTH TEXHHUKH JOJDKHO OBITh TIOHSITHO, YTO WAES 3asBICHHOTO M300pETEeHHs U KOHKPETHBIN

BapUAHT €TI0 OCYUICCTBJICHUA, paCKprTbeI B HACTOALIEM MOOKYMCHTE, MOIYT OBITh 3arnpocCTo
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B3ATbl 32 OCHOBY JJs1 MOIU(UIMPOBAHWS M TPOEKTUPOBAHUS APYTHUX KOHCTPYKIHMH ISt
IOCTIDKEHUST TEX JK€ LeJiel, KOTOpBIE 3asiBJIEHBbI HACTOSAINM H300pereHneM. CrienuanucraM B
JaHHOM 00JacTH TEXHUKU JOJDKHO OBITh TakXKe TIOHSATHO, YTO TaKHe SKBHBAJCHTHBIC

KOHCTPYKLIUH BXOZST B CYIIHOCTb U OOBEM HACTOSIIEro M300pPETEeHUs! COTJIAaCHO IMpHJIaraeMoi

dbopmye.

Kpatkoe onucanue ¢puryp

[0010] Mnst Oosiee TOMHOrO TIOHMMAHHUS WU HACTOSIIErO H300pETeHHsT U €ero
NPEUMYIIECTB MOCAEAYIOLIEe ONMMCAHNE PACKPBITO B IPUBSA3KE K NPUJIAraeMbIM YepTekKam, Iae:

[0011] Ha ¢ur. 1 mpuBeneH oxuH M3 NMPUMEPOB pEATU3ALMM IIYyIa, BBINIOJHEHHOTO C
BO3MOKHOCTBI) U3MEPEHUs COAEPKAHMS BJIAaTU, TEMIIEPATYPbI U SJIEKTPUUECKON POBOJUMOCTHU
IOYBBI, COTJIACHO OZTHOMY M3 BAPHAHTOB OCYINECTBIICHUS HACTOSIIETrO N300peTeHNS;

[0012] Ha ¢ur. 2 mpezncraBieH Liym, MOKa3aHHbIM Ha ¢Qur. 1, B momepedyHOM paspese,
KOTOPBI BBITIOJIHEH 10 JIMHUK 2-2, TOKa3aHHOH Ha ¢wur. 1;

[0013] Ha ¢ur. 3 npuBeneH OAMH W3 TNPUMEPOB pEANTH3ALMM KATYLIKH JaTYHKA
HJIEKTPUYECKONH MPOBOAUMOCTH JIJIsl UCTIOJIb30BAHUS BMECTE CO LIYIIOM, [TOKa3aHHBIM Ha ¢ur. 1;

[0014] Ha ¢ur. 4 npencraBneHa OJIOK-CXeMa, MJUTIOCTPUPYIOLIAsS OAMH W3 MPUMEPOB
OCYLIECTBJICHHSI CUCTEMbI, PEATH3YIOLIEH MPU3HAKH HACTOSIIIErO U300PETEHHST;, U

[0015]Ha ¢wur. 5 mpeacraBieHO CXeMaTHYeCKOe M300pa’K€HHE MM, pean3yrolnen

IMPpU3HAKHW HACTOAIIECTO I/1306peTeHI/I$I.

Tloapo0Hoe pACKPBITHE HACTOSIIIEr0 H300PEeTeHHUs

[0016] OOpatumcsi Tenmepp K 4epTekaM, Ha KOTOPBIX H300paKEHHBIE 3JIEMEHTHI BO
n30ekaHue IBYCMBICIIEHHOTO TOJIKOBAHUSI HE 00sI3aTENIbHO BBIYEPUEHBI B UICTUHHOM MaciuTade,
U T7I€ HA HECKOJIbKUX BHJaX aHAJOTHYHBIC UM CXOKHE 3JIEMEHTbI 0003HAYEHbI OJHUMH M TEMHU
K€ HOMepaMH NO3UIHH. J{J1s1 KpaTKOCTH U3JI0KEHHUST XOPOLIO U3BECTHBIE 3JIEMEHTBI MOTYT OBITh
NPOWJUTFOCTPUPOBAHBI B BHUJEC CXEMATHYECKUX H300paKeHUH WM OJIOK-CXeM, YTOOBI HE
neperpykarb HacTosiee H300peTeHHe HEHY)KHBIMH NEeTaJsIMH, a JAETald, OTHOCALIMECS K
Pa3NUYHBIM JPYTUM 3JIEMEHTaM, W3BECTHbIM B IaHHOW OONacTH TEXHUKH, TaKUM Kak
MHKPOIPOLECCOPBI, AATYUKH TEMIIEPATYPhl, TATPOMETPBI M TIPOYHUE 3JIEMEHThI TOZOOHOTO PozAa,
HeoOxonuMmble aiisi o0ecriedeHnss (PYHKIIMOHUPOBAHMS PAa3IMYHBIX 3JIEKTPUUECKUX YCTPOWCTB,
noapoOHO HE ONHCAaHbl MM HE TIOKa3aHbl, MOCKOJBbKY Takue MAeTajl He CUYHTAITCS

HGO6XOI[I/IMI:>IMI/I 1A obecneyeHust IOJHOIO ITOHMMAHHUSI HaCTOALICTO I/1306peTeHI/I$I, a
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paccMaTpUBAIOTCS KaK M3BECTHbIE CIIELMANMCTAM B JaHHOW obsactu TexHHkH. Kpome Toro, B
KOHTEKCTE HACTOSIIEro JOKYMEHTa TEPMUH «IIO CYLIECTBY» HE€ JIOJDKEH paccMaTpuUBaThCs B
Ka4eCTBEe TEPMHHA, 0O03HAYAIOLIETO MPHOIIKEHHOE 3HAYSHHE.

[0017] Cnenyer OTMETUTD, YTO €CJIM HE YKa3aHO MHOE, TO MHOTHE (PYHKIMH, OIMCAHHBIC
B HACTOSILIIEM JOKYMEHTE, MOTYT BBIIOJHSTBECS IMPOLIECCOPOM, TaKUM Kak MHUKPOIPOLECCOp,
KOHTPOJUIEP, MUKPOKOHTPOJUIED, CIEHATN3UPOBaHHAs 3aKa3Has uHTerpanbHas cxema (ASIC),
3JIEKTPOHHBIA TPOLECCOP NaHHBIX, KOMIBIOTED WM HHOE YCTPOMCTBO MOAOOHOrO poja B
COOTBETCTBUM C KOJOM, TakMM Kak MPOTPaMMHBIN KOJ, IPOTrPaMMHBIMH CpEICTBaMH,
MHTETPAIbHBIMU CX€MaMU W/WJIM TOMY IMOAOOHBIMH 3JIEMEHTAMH, KOTOPbIE KOTUPYIOTCS IS
BBINIOJTHEHMA Takux QyHKIui. bonee Toro, cunraercs, 4To neTanu KOHCTPYKLUH, pa3paboTKu U
peanu3aluy BCEX TAKUX KOAOB JOJDKHBI CTATh OUEBHUAHBIMH CHELMAJHCTY B JAHHOW OONacTH
TEXHHKH [OCJIe O3HAKOMJICHUS C TIPEICTABICHHBIM OMMCAHUEM HACTOSIIEro N300peTeHus.

[0018] Kak mokaszano Ha ¢ur. 1, cceutounoi nosuuueit 100, B oOmem, o003HaueH ImyT,
peanu3yroui NPU3HAKA HACTOSILIEro HM300peTeHHs MO HW3MEPEHHUIO COIEpKaHWs BIary,
TemrepaTypbl U ssekrpudeckor nposogumoctu (OI1) mouser. Cucrema 100 Brimouaer B ceOst
TpyOky 102, mpenmnouyTHTENbHO HMEIOLIYI0 HAPYKHBI JHAMETP OKOJIO OJHOrO IroiMa |
BBIOJIHEHHYK) W3 HEMETAJUIMYeCKOr0 MaTepuajga WM IUacThka, Takoro kak [IBX
(TTONMBUHUIIXJIOPU]T), U3BECTHBIM B JAHHOW OOJIACTH TEXHHUKH CIIOCOOOM.

[0019] B omHOM u3 NPENNOYTHTENbHBIX BAPUAHTOB OCYIIECTBJICHHUS HACTOSIIETO
u3o0perennst TpyOka 102 BrirouaeT B cedst ueThipe Tuiib3bl 104 U3 HeprKaBeroLeil CcTanu JTHHON
OKOJIO OAHOrO-IIBYX MOIOWMOB Kaxkaas ¢ mnasom 104a, 3agaHHBIM C KaXIOM U3 ABYX
MIPOTUBOIOJNOXKHBIX CTOPOH Twib3bl. [la3 104a mpoxoauT B mpOAONBHOM HaIpaBiIeHUHU IO
CYLIECTBY IO JJIMHE T'UJIb3bl, HO HE 0 BCeH JUIMHE B L[eJIoM. XOTs B IIPUMepe, IPUBEIEHHOM Ha
¢ur. 1, mokazaHel yetbipe Tmwib3bl 104, MOXKeT OBITH UCHOJNB30BAHO OOJNIBIIEE WIIM MEHBIIEEe
qucyo rub3 104, ucxoas u3 KOHKPETHBIX YCIOBUN. B nmpennodrurensHOM BapuaHTe ruib3bl 104
BJIEKTPUYECKU COEAUHEHBI Ipyr ¢ apyrom nposogoM 110 mist obecnedenwus 3azemienus. Kak
Oyner moapoOHO OmMUCaHO HWXKE, THiIb3bl 104 BBIMONHSOT (YHKIHIO TEPBUYHON OOMOTKH
BeIcOKO4acToTHOrO (BY) Tpancdopmaropa narunka I11.

[0020] Mexnay runb3amu 104 m Han KakKObIM U3 HUX Pa3MEIICHBI TaKWE CTAHIAPTHBIC
JAT4YMKH, Kak natduk Temneparypel 106 u rurpomerp 108, KOTOpbIE pacnonararOTCs MeEXny
HapykHOH creHkoi 102 u BHyTpeHHeW creHkoir 114 TpyOkm (cm. ¢ur. 2) myma 100. B
NPEANOYTUTENILHOM BapUaHTe MCMOJb3yeTcs Tun rurpomerpa 108 ¢ AByMs OTHOCUTENBHO
IIPOKUMH MEAHBIMH JICHTAMH, MEXKIY KOTOPBIMH MPEAYCMOTPEHA OoJiee y3Kasi MeIHasl JISHTA.
Takue paTyuku TemmepaTypbl U THTPOMETPbl CUMUTAIOTCS XOPOLIO M3BECTHBIMH B JaHHOMN

O0JIaCTH TEXHUKH, W, CIENOBATENIbHO, OHM HE OynyT MOAPOOHO OMMCHIBATHCS B HACTOSILIEM
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JOKYMEHTE 32 HCKIIOYEHHEM CIIy4aeB, KOrja 3TO HEOOXOAMMO IJIsl PACKPBITHS 3asBIEHHOTO
U300pETEHMSI.

[0021] Ha ¢ur. 2 npexncraBieH momepevuHbl paspe3 INyna, MokazaHHOro Ha ¢wr. 1,
KOTOPBIN BBITIOJIHEH MO JIMHUU 2-2, Toka3aHHoU Ha ¢ur. 1. Kak moka3aHo Ha 3ToH ¢urype, mym
100 xapakrepusyeTcst HaTMUMeM BHYTpeHHel TpyOku wmiu crenku 114. Kak MOXHO BUZIETb, B
npenesax BHYTPEHHEW CTEHKM M Ha OOHOM ocu ¢ masamu 104a mpemycMOTpeHa BTOpUYHAs
oomotka 116 BU-tpanchopmaropa matumka DI, HaMOTaHHass Ha KaTYLIKy U3 auneTans MU
WHOrO MO CYIIECTBY TePMOCTaOMIBHOrO HempoBopsiiero marepuana (cm. ¢ur. 3). Kaxkmoit
nepBU4HOIl 0OMoTKe 104 coOTBETCTBYET CBOSI COOCTBEHHAs BTOpuYHas oOMortka 116, a niumnnHa
KXol BTOpu4HON oOMoTkM 116 mpubmusurenbHo paBHa niauHe masa 104a. IlepBuunas
oomorka 104 BU-tpanchopmaropa patumka Il u Bropuunas oOmotrka 116 BU-
TpaHcopmaropa natunka 11 BMecTe Ha3bIBAIOTCS B HACTOSIIIEM JOKyMeHTe aarunkom 120 D11
Kak Obu10 yka3aHO BbIIIE U IPOUJUTFOCTPHPOBAHO Ha (ur. 2, MeXAy HapykHOU cTreHkod 102 u
BHyTpeHHeil creHkoi 114 T1pyOkm myna 100 pasMemmeHO MHOXECTBO JaTdyukoB 106
TeMIepaTypsl 1 rurpomerpos 108.

[0022] Ha ¢ur. 4 nokazana OJOK-CXxeMa, WILTIOCTPHPYIOLIAs CUCTEMY HETPEepPbIBHOTO
KOHTPOJII TEMIEPaTyphl, COAEP>KAHUs BJIard U BJIEKTPUYECKOM NPOBOAUMOCTH MO4BBL Kak
MOKHO BuaeTb, aaruuku 120 DIl coegmHeHwpl ¢ MoHTaxHOW Twiatoit 112 3II, koropas
noapoOHee Oyner omucaHa HWke B mpussizke K ¢ur. 5. ITnata 112 D1 renepupyeT BbIXOTHOH
CUTHAJI, TOJaBaeMblii B aHaynoro-uudposoit mpeodpaszosarens (ALIT) 113, koTopwlii 3arem
npeoOpasyer aHaJIOrOBbIi CUTHA B IIM(POBOI CHUrHAJ, TiepeiaBaeMblii MUKPOKOHTpoJutepy 130.
Bonee Toro, kak 0o0O3HAa4YeHO CTpesnkaMu Ha KaxaoMm natdauke 120 OI1 u coOTBETCTBYHOLIEH
cTpenkoii Ha MukKpokoHTposuiepe 130, kawxnpii matumk 120 D3I1  BeimaeTr curHan
HerocpencTBeHHO B ALIIT 113, koTopsIii mpeoOpasyeT aHaJOroBblid CUTHAT B IU(PPOBOW CUTHA,
KOTOPBIN NEPEAacTCss HENOCPEICTBEHHO MUKPOKOHTposuiepy 130.

[0023] MmuoxecTtBo paTtuukoB 106 TemmepaTyphl BBIJAET MHOMKECTBO CHUIHAJIOB,
NPENNOYTUTENBHO B MyJITUILIEKCOP 122, KOTOpBIM 3aTeM MepenaeT CUrHal B €MKOCTHO-
mudpoBoii npeobpazosarens 124, takoi kak AD7745, xortopwiii mpeobpasyer (haKTHYECKYIO
EMKOCTh B LIM(POBOI CHrHAJ, COBMECTHMbIH C MHUKPOKOHTposuiepoM 130 u mepenaBaeMblii Ha
YKa3aHHBII MUKPOKOHTpOJuiep. MHOxkecTBO rurpomerpoB 108 BbIaeT MHOXKECTBO CHUTHANOB,
MPENNOYTUTENBHO B MYJIbTUIUIEKCOP 126, KOTOpBINA 3aTeM MNepenaaeT OAWHOYHBINA CUTHAT B
a”anorosoe yctpoiictBo 128, Takoe kak ADS8515, koTtopoe pacmupser BO3MOXKHOCTU
ycrporictBa AD7745 mo obOpabotke Oosee BBICOKMX 3HAUEHUH EMKOCTH, KOTOPOE — B CBOIO
ouepenb — BbIIACT CUTHAN B mpeodpa3oBarenib 124, KOTOPBIH — B CBOIO OYepelb — FeHepUpyeT

CUTHAJI, IepefaBaeMblii MUKponpoueccopy 130.
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[0024] Muxponpoueccop 130 npunumaer curHans! ¢ aardukoB 120 JII, ¢ mmarsr 112
Oll, ¢ natunkoB 106 TemnepaTypbl U ¢ rurpomerpoB 108, U Mo 3TUM CHUrHajaM IeHepupyer
CHTHAJI TTOCIIEIOBATEIbHBIX JAHHBIX, COAEPIKALIUI CBEIEHHSI 00 3JIEKTPUIECKON MPOBOAUMOCTH,
Temmnepatype U coaep:kaHuro Biaru. K npumepy, curHan 132 nmociienoBaTenbHBIX JaHHBIX
cornacyercst ¢ RS-232, RS-485 w/unu SDI-12 u nepenaercs, npeanoyTHTEIBHO Yepe3 paguo-
Tpancusep 134, B HEHTPAJIbHYIO CHCTEMY KOHTPOJIS (HE IMTOKa3aHa).

[0025] B omHOM u3 NPENNOYTHTENbHBIX BAPUAHTOB OCYLIECTBJIEHHUS HACTOSILETO
n300peTeHrsl Bce KOMIIOHEHTHI, MOKa3aHHble Ha (ur. 4, 3a UCKIIOUYEHHEM pPaauo-TPaHCHBEpA
134, pazmerensl BHyTpH Liyna 100, npexnoururenbHo BOIM3M miatsl 112 I

[0026] Ha ¢ur. 5 npuBeneH oauH U3 NPUMEPOB peanu3aluil MOHTaXHOH mats! JI1, rae:

[0027] Bo Bce aneMeHTH Lenu, TPeOyrOLIHMe CTAOWIBHOTO HANPSDKEHUs, IOAAeTCs
BBIXOJTHON CUTHAJI peryJisitopa HarnpspkeHust (+5 BosbT nocrossHHoro Toka (VDC)).

[0028] Yacrora (Fx) peszonaropa Ha 4 MI'Il cO BCTPOEHHBIMU YKOPAYHBAIOIUMU
KOH/ICHCATOpPaMU HCIOJb3YeTCsl B KAaueCTBE YCTaBKM MJI1 BXOAHBIX CUTHAJIOB OJHOTO U3
kBaapaTuuHbIX naerexkTopoB (U4). JlpyruM BXOIHBIM CHTHAJIOM KBaApPaTHUYHOIO JIETEKTOpPa
cnykuT nojydenHas dacrota (Fo) reneparopa (Q1) xonebanuii. CocTOsIHME 3aXBaTa YacTOThI
yCTaHaBIMBaeTCs Toraa, koraa BennuuHbel Fo m Fx B ¢ase pacmonararorcs mox yriom 90
rpasyCcoB MO OTHOIIEHUIO APYT K APYTY.

[0029] Tlocnme 3axBata wYacToThl BbIxOAHOW curHan U3B, T.e. mnonoxxurenbHOe
HanpspkeHue  noctosiHHoro Toka (DC), cnyxut  BeixogHbiM  HampspkeHuem — AFC
(aBTOMaTH4ECKOH MONCTPOMKH YaCTOThI). ITO HampsukeHue npudasisercss k BU-HanpsokeHuro
Ha HacTpoeuHbIx auonax D1 u DS BapakTopa nns nogaepskaHus «3axBaTa» CO CTOPOHBI KaTOAA.
Hanpspxenne obpatHoro cmemenuss AFC WHUIMUPYET M3MEHEHHE HACTPOCYHBIMHU JTHOIAMH
CBOEH €MKOCTH O0PaTHO MPOMOPLUOHATIBHO 3TOMY HAINPSDKEHUIO, YTO MPUBENET K MOBBIICHUIO
WIN TIOHIDKEHHIO UX EMKOCTH C TeM, 4TOOb! pe30HaHCHBIH LC-KOHTYp reHepaTopoB KoyieOaHui
ObLT MOCTOSIHHO HacTpoeH Ha Fx monoduo cepsonpusoay DC (IOCTOSTHHOTO TOKA).

[0030] Hactpoeunsie auonst D7 u D8 ucnonb3yroTcst 1u1si mepBOHAYAIbHOTO 3a1aHus Fo
pesonancHoro LC-koHTypa mo neHtpy obnactu 3axsBara dactorel AFC. 310 obecneunBaer
BO3MOKHOCTb aBTOMAaTHUECKOI0 3aXBaTa NpH Mojave nutaHus B Lenb JI1.

[0031] MHunyktuBHOCTH pe3oHaHcHOro LC-kOHTypa COCTOUT U3  3HA4YeHUH
UHIYKTUBHOCTH TEPBHYHOM OOMOTKH TpPaHC(OPMATOPOB INyma. DKBUBAJICHTHAas EMKOCThb
npencTaBisier cobol cnenyromuyo cymmy: émkocte D7 u D8 + C2 + C2a + émkxocts D1 u DS +
C4.

[0032] 3HaueHue WHAYKTUBHOCTH MJisi Kaxkmoro wu3 patunkoB Ol wu3meHsercs

BCJICACTBUE U3MCHCHUSA NPOBOAUMOCTH IMOYB MOA Har‘py31<oi/'1. BCJ'IGI[CTBI/IG 3TOI'0 HU3MCHACTCA
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pe3oHaHCHas 4acTtoTta KOHTypa. Cxema aBromarmyeckoi (a3oBoil moxacTpoiiku yactotsl (PLL)
«HacTpauBaeTCs» BapaKTOPaMM 0 TeX IOp, OKA PE30HAHCHAsI YaCTOTa KOHTYypa C HHAYKTOPOM
NIOZl HArPY3KOH HE CPABHSETCS C YaCTOTOH KOHTYpa ¢ MHAYKTOPaMH Oe3 Harpy3ku (Ha OTKPBITOM
BO3/yXE).

[0033] Hduonm D2 mpencrasisier coOOWl BBICOKOOMHBIA MUKOBBIH gerektop BU-
HanpsbkeHus: pezoHaHcHoro LC-konTypa. IlomyueHHOe BBIXOIHOE HAmNpsKEHUE MHUKOBOTO
nerekTopa (puKCHpyeTcsi Ha Harpy304HoM pesuctope R19 u punsrpyromem konaencarope C6.

[0034] TlonydyeHHOE BBIXOAHOE HAMNPSIKEHHE IHKOBOIO JIETEKTOpAa U HANPSIKEHHE
TEPMOKOMIIEHCALlUY, MojaBaeMoe Ha D3, HMCHONB3yIOTCS Ui aKTUBALUU PETYIHPYIOLIEro
yeuwutenss U3 A, KOTOpbI peryiupyer pa3HOCTh norpemHocTedl Mexxay auogamu D2 u D3, u
o0ecreyrBaeT B UTOTe OTHOCUTEJIBHO MOCTOSHHOE BBIXOIHOE HATNpPSKEHUE 110 BCeMy pabodemy
AUAana3oHy.

[0035] Perynupyromuii ycunurtens U3A akTuBupyer uctouyHuK Q2 TOKa, KOTOpBIH — B
CBOIO ouepenb — akTuBHpyeT reHepatop Q1 koneGaHwMii.

[0036] HavyanbHoe HampspkeHue Ha 6aze Q1 (Ha OTKPBHITOM BO3AyXe€) MOJIKHO JIEXKATh B
nuama3one ot 3,80 no 3,83 VDC.

[0037] Beixonnoe wnanpspbkenne Q1 (Vpo) Bapbupyercs OT OKOJO HyJIA 10
MaKCUMAaJIbHOTO TUKOBOI'O HAIPSIKEHUs, U3MEHSSACH JINHEWHO MO MEPE MOBBILIEHUS HAMIPSKEHUs
cMeureHus: Ha Oasze st J1000# HArpy3kH pe30HAHCHOTO KOHTypa B mpenenax auamnasoHa Ol
Harpy3ska pe3oHaHCHOTO KOHTYpa MpeAcTaBisieT cOO0M HArpy3Ky, CYUTHIBAEMYEO OTHOBHUTKOBOM
BTOPUYHOW OOMOTKOH TpaHC(HOPMATOpPOB JaT4yMKa. B ciiyuae 3akopayMBaHUS BTOPHYHOMN
0oOMOTKM TpaHcopMaTopa NaT4YMKA Ui OTPAHWYEHHUS HANpPsDKEHUs cMelneHus Ha Oaze Ql
HCIIONB3YyeTCs 3eHepoBCcKuil ntuoxa DO.

[0038] JIroboe yMeHbLICHHE HArpy’kKarollero COMPOTUBIICHUS BTOPUYHONH OOMOTKH
TpaHcopmaropoB nmatdyuka (cuumThiBaromed Oojee Hu3kue 3HadeHus OII) wHUIMHPYET
yaepkaHue perynupyromuM ycunutenem U3A BenmuuuHbl VPO Ha MOCTOSTHHOM YPOBHE MyTEM
NOBBIIIEHHs BeMYHHbI Vb rereparopa Q1, 4To mpuBeneT K MOBBIIICHUIO €ro KOJUIEKTOPHOTO

TOKa.

Hactpoiika/kannbposka ruiatel D11

[0039] Korna Tpebyemprit natunk D11 HAXOMUTCS HA OTKPBITOM BO3AYXE:
[0040] ObGecneuenne mnomauu Hampspkerns + 9 VDC Ha IITBIppKOBBIA BbIBOA 1

nerexktopa Ul, perynstopa Hanpsixenust + 5 VDC.
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[0041] MuxkpokonTposuiep D11 onpenenut Temnepatypy Ha miate JI1 B 3aBUCUMOCTH OT
(bakTHUECKN U3MEPEHHOTrO HANPSKEHUS AAaTYHKA TEMIEpaTypbl MyTeM CPaBHEHUS HANPSIKEHUS
KakK (PYHKIIMH OT TEMITEPATYPHI AJIs JaTUMKA TEMIIEPATypPhl Ha TUIATE.

[0042] Tlocne ompeneneHust TEKyLIeH TeMIepaTypbl Ha IUIATe€ Jpyras CIpaBOYHAsS
TabJMuIa TMPEJOCTaBUT 3HAYEHHE HANPSDKEHUS TEPMOKOMIIEHCAIMH, KOTOPOE AOJDKHO OBITh
M3MEPEHO Ha IITHIPHKOBOM BBIBOZIE 3 perynupytouero ycunurens U3A.

[0043] HeoOxommmo mnonath HampsbkeHHe Ha aHox D3, kotopseiii  olecmednBaer
KOMOMHAIIMIO HAIpPSDKEHHsT TepMOKoMIeHcanuu + 0,6 BoibTa ¢ OJHOBPEMEHHBIM KOHTPOJIEM
IITBIPHPKOBOTO BBIBOJA 3 peryaupyroinero ycunureiast U3SA. Dtum OyneT yCTaHOBIEHO 3HAYEHHE
HaNpsKEeHUs: TEPMOKOMIIEHCALIMU AJIsl TEKYIL el TeMIepaTyphl MJ1aThl.

[0044] HauanpHoe HampspkeHue Ha 6a3e Q1 (Ha OTKPBITOM BO3AyXe) JOJIKHO JIEKATh B
nuanazone ot 3,80 no 3.83 VDC.

[0045] OrcnexuBanue tpl ¢ ONHOBPEMEHHBIM H3MEHEHHEM HAIPSDKEHUS HACTPONKHU
mronos D7 u D8 ¢ ucnonbzoBanuem nyckosoro Hanpspkenust 9VDC (Vbat) Ha tp2 no Tex mop,
noka HanpsikeHue Ha tpl He cocrasur 3,80-3,83 VDC.

[0046] Hcnonb3oBaHHMe cCrnpaBO4YHON Tabauubl aisi yctaHoBkM DPP1 Ha 3HaveHwue
CONPOTHUBJIEHUS «ABUXKKA», COOTHOCUMOro cO 100-npoLeHTHON BOJOM.

[0047] OtcnexxuBanue tp3 ¢ OMHOBPEMEHHBIM H3MEHEHHEM HalpsDKeHHs Ha tp4 1o Tex
nop, TOKa HampsbkeHue Ha tp3 (WTHIPPKOBOM BbIBOIE S5 OajJaHCHOTO CYMMHPYIOIIEro
ycunurensi) He coctaBuT 4,00 BoJIbTA.

[0048] ITonTBep:xaeHue TOro, 4To HanpsbkeHue Ha karone D4 cocrasnsier 0,379 BosbTa.

[0049] BeinosiHeHUE CEAYIOMUX Onepanus, koraa Tpedyembiii natuuk D11 morpyskeH B
cranpapTHbId D11 pacTBOp CO 3HAYEHUSIMU HUKHETO YpOBHS (Harmpumep, 300 MkCwm):

[0050] [Ipumeuanue: ctaHmapTHbie 3HadeHUss Il MO OTHOIIEHWIO K HANPSDKEHWIO Ha
katone D4 B mpeanoyTUTENbHOM BapHaHTe AOJDKHBI XapaKTepU30BaThCs LIAroM MPUpPALLEHUs B
20 MxCwm (ot 150 MxCwm 10 1800 MKkCm).

[0051] PerynupoBaHue HalpsbkeHHE Ha IITHIPbKOBOM BbIBOZE 5 komnoHeHTa U2B no tex
nop, MOKa HarnpsbkeHue Ha katone D4 He n3MepuT COOTBETCTBYIOIIEE 3HAUEHNUE U3 CIPAaBOYHOMN
Tabmuie! 11 ctaagaptHoro Ol pacTBopa co 3HaUeHHsAMH HIKHETO ypoBHs. COOTBETCTBYIOLIEE
HampsbkeHue Ha karoae D4 moBbliaercs 10 TexX Mop, MOKa OHO HE OKa)KETCsl COMOCTABUMBIM C
BXOJIHbIM HaIIPsDKEHHEM MUKPOIPOLIECCopa.

[0052] BeimonHeHMe Clieqyromux onepanuii, koraa Tpedyemsiii natank J11 morpyskeH B

crarnaptabii D11 pacTBOp co 3HaUYeHUsIMU BbICOKOTO ypoBHs (1800 MkCwm):
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[0053] MUcnionp3oBaHue 3HA4Y€HUsT BBICOKOIO YpoBHs craHpapTHoro OJII pactsopa,
HanpuMmep, 1800 MxCwm; u3mepeHue HanpspbkeHUs Ha karoge D4 u cpaBHeHue 3HaueHuili Jll

PacTBOPOB ¢ HampspKeHUeM Ha karoae D4 mo cripaBouHO# Tabmuie.

YcranosneHue MecTHOro crammapra JI1

[0054] Ilepen BBemeHueM IMyna B IMOYBY HEOOXOAMMO BBIMOJHUTh HAYAJIbHYIO
KaTMOPOBKY Ha MECTe C HCIIOJIb30BAHHEM MECTHON BOJBI JJIsl OPOLIEHUS WJIM BOAOIPOBOIHOMN
BO/bI C U3BeCTHOM DI 1.

[0055] Ludposoit norenunomerp R100 perynmpyercs Ha OTKPBITOM BO3AyX€ IO TeX
nop, noka karox D4 He cunraer Hynesoe 3HaueHue (0,0).

[0056] Ludposoit mnorenumoMerp RI100 HacTpamBaeTcss Ha W3BECTHOE 3HAYEHUE
COJICHOCTH, KOT/Ia IaTYMK JUIsl HAMMeHbIINX 3HaueHui D11 HaxonuTcest B Boze ¢ u3BecTHOM Ol

[0057] DTO0 KanmuOpPOBOYHOE 3HA4YEeHHE OyAeT MepenaHO BCeM OCTAJIbHBIM YYacCTKam

cxembl DI1.

ABTOMAaTHYECKHE U3MEPEHUS B YCTAHOBJIEHHOM OJ0XKEHUHU (B IOYBE)

[0058] MukpokoHTposiep Oyner MOAAep KUBATh B3aUMOACHCTBHE C MUKPOCXEMOH
EMKOCTHO-ITU(PPOBOro  mpeodpa3oBaTeist/mpudopa KOHTPOJISI JAaTYUKOB TEMIIEPATYPbI  C
UCTIOJIb30BaHUEM ITOCIIEIOBATENILHOTO KaHaa CBSA3H U LieTH u3MepeHust narunka J11.

[0059] MOIIHOCT, nojiaBaeMast Ha iaTy M/T/EC (coneprkanue
Biarw/Temneparypa/Oll), OynmeT ymeHbIIaTbCsi B OOBIMHOM TMOPSAKE OO TeX IOp, IOKa
MHUKpPOKOHTpoJuiep He obecneunt Hanpspkernue + 3,6 VDC, momaBaemoe akKyMyJISITOPHOH
Oarapeeil Ha mpeoOpa3oBaTENb MOCTOSIHHOTO HAMPSDKEHHS B MMOCTOSIHHOE, KOTOPBIH mopact + 9
VDC u + 5 VDC B uenu niarsl.

[0060] 3aTeM MHKPOKOHTpOJJIEP MHULIMUPYET U3MEpPEHUsl TeMIEpaTypbl U COAEp KaHUs
BJard W WCIIONb3yeT pe3yJbTaTbl 3TUX H3MEpEeHUN [JIs1 mnpoBedeHus usMepeHuin Il ¢
TEPMOKOMITEHCanel Ha ypoBHe (n), rae n = 1-15.

[0061] MUuKpOKOHTPOJLIEP MPENOCTABUT BEIMUUHY MPOLEHTHOTO CONEPIKAHUS BJIArH ISt
KQXXJIOTO YpPOBHS, Ha KOTOPOM JOJDKHBI OBIT TpoBeneHbl m3Mmepenus Ol (B mmudposom
dbopmare).

[0062] MukpoKOHTpoiep MOAACT HaNpsDKeHHE TEPMOKOMIIEHCALMM Kak A Lenel

HU3MECPEHUA 31_[, TaKk U JJ L[enei/'l U3MEPEHUA COACPIKAHHA BJlard, WU HCIOJB3YET 3HAYUCHUA
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TEMIIEPAaTypbl, W3MEpPEHHble Ha KaXXAOM YpoBHe. BCTpoeHHbIi B MHKpPOCXEMY MAaTUUK
TEMIIEPATypbl aBTOMAaTUYECKH KOMIIEHCUPYET U3MEHEHHUs] TEMIIEPATyPbl MUKPOCXEMBbI.

[0063] 3HavyeHns1 BHELTHETO HANPSKEHUS JATYUKOB TEMIEPATypbl OYAYT HCIIOIB30BAHBI
B IIPUBSI3KE K CIIPABOYHOHN TaONHUIE C T€M, YTOOBI ONPENETUTh HANPSDKEHHE TEPMOKOMITEHCALINH,
KOTOpOe HeOOXOAUMO MONIATh Ha IITHIPHKOBBIN BBIBOJ 3 peryiupyromero yeumutens U3A.

[0064] MHUKpPOKOHTpOJIEp TPOBEPUT, YTOOBI TMPOLIEHTHOE COAEpIKAaHUE BJAru
COCTaBJIsUIO, MO MeHbluel Mepe, 85%; B mpoTuBHOM ciydae usmepenue JII mpoBoautbes He
Oyzer, a Oyzmer nepenaHo coodiieHue 06 ommoke.

[0065] Ucnonb3oBanme crpaBouHoi Tabmuubl ansg yctaHoBku DPP1 Ha 3HadeHwue
COINPOTHUBJIEHUS «ABUXKA», COOTHOCUMOTIO C MPOLIEHTHBIM COAECPKAHUEM BIIATH.

[0066] 3HaueHus HaNpsDKEHUs, U3MEpPEHHble Ha katoje D4, ABIAIOTCS 5KBUBAJEHTOM
HanpskeHus Ol mous Ha ypOBHE 3aJaHHOTO JAaTYMKA.

[0067] Dra mnocnemnoBaTENbHOCTh Omepamuii OyneT TMOBTOpPEeHa IJIsl  KaKAOro
JOMOJTHUTENIBHOTO 3a7jaHHOro Aatduka JIl, Tak)e C MCIONIb30BAHHUEM IAHHBIX O NMPOLEHTHOM
COIEp’)KaHMM BJIATM HA JAaT4YMKE, INPENOCTABISEMbIX MHUKPOCXEMOH EMKOCTHO-LU(pPOBOro
npeobpa3oBaTess/IpHOOPOM KOHTPOJISI JATYMKOB TEMIIEPATYPBI.

[0068] I1o 3aBepiieHNN U3MEPEHUI MUKPOIPOLIECCOP YKaKET HA OKOHYAaHUE W3MEPEHU
U IIPEKPATUT NOAAYy MUTAHUs Ha IIaTy.

[0069] Hacrosinee wu3oOpeTeHre oOecnevYrBaeT psii NPEUMYINECTB, K KOTOPBIM
OTHOCSITCSI, IOMUMO IIPOYETO, CIAEAYIOLINE MPEUMYIIECTBA;

[0070] Ilym MoXeT HampsMyl0 HU3MepsAThb aOcomoTHble 3HaueHust Ol Ge3
HEOOXOIMMOCTH B MHTEPIIOJIMPOBAHUN H3MEPEHHBIX TaHHBIX.

[0071] Peructpupyembie uzmepeHus D11 SBisiroTCst THHEHHBIMU.

[0072] Peructpupyemble uzmepeHus D11 aBisiroTCst THHEHHBIMU 11 K&KIOTO JaTuHKa.

[0073] Hsmepenust OIl MOryT mNpoOBOAWUTBCS B TMOYBE JHOOOro THMA MM B
KOMOWHUPOBAHHBIX HEOAHOPOIHBIX ITOYBAX.

[0074] M3mepenus: D11 MOTyT OMHOBPEMEHHO MPOBOAMTHCS HA HECKOJNBKHUX IITyOWHAX,
NpUYEM KaXXIblil TOYBEHHbIN JaTYUK BBOAUTCS B [TOUBY C YHUKAIBHBIM COCTABOM.

[0075] Usmepenust D11 MOryT mpoOBOAMTHCS HEMPEPHIBHO WM 4epe3 (PUKCUPOBAHHBIE
UHTEpBaJibl BpEMEHHU.

[0076] Wsmepenuss OII MoryT mnpoBOAWUTBCA B LIMPOKOM juanazoHe or 20
MUKpPOCHUMEHCOB 10 20 000 MUKPOCHUMEHCOB.

[0077] HaTuuku U Lenb Iyna SBISIOTCS TEPMOKOMIIEHCHPOBAHHBIMH, KaK B OTHOILIEHUU

(byHKUNH U3MepeHHsl COEPKaHus BJIard, TaKk U B OTHOIIEHUH (PyHKIUHN n3meperns 1.
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[0078] Xors Hacrosmee HM300pETEHHE OMHCAHO B TNPUBA3KE K HEKOTOPHIM W3
MPENNOYTUTENBHBIX BAPUAHTOB CBOErO OCYLIECTBIICHHUs, CIEAYET OTMETUTH, YTO PACKPBITHIE
BAPUAHTBI OCYLIECTBJIEHUsI HOCST WIIKOCTPATUBHBIN, & HE OTPAHUYUTEIbHBIN XapakTep, U 4TO B
NPEAIIECTBYIOIIEM OINHMCAHUHM TPENAIONAraeTcsi MHOXKECTBO M3MEHEHHH, MOIU(PHUKALHH,
OTKJIOHEHMM UM 3aME€H, a B OINpPEAENCHHBIX CIydasx HEKOTOpPble MPU3HAKU 3asBJIEHHOIO
u300peTeHnst MOryT OBITh HCIIOJNB30BaHbl 0€3 COOTBETCTBYIOLIETO HCIIOJNIb30BAHUS JPYTHX
npusHakoB. llocne oO3HaKOMIIEHUS C NPENIIECTBYIOLIMM ONHMCAHUEM MNPEANIOYTUTENbHBIX
BapUAHTOB OCYIIECTBIIEHHS HACTOAIIETO H300PETEHNUS CIIELUANUCTHI B JAHHON 00JIACTH TEXHUKU
MOTYT IIOCUMTAaTh MHOTME€ TaKHe U3MEHeHMs U  MOAU(PUKALMH  OUYEBUAHBIMH U
nenaecooOpasHbIMU. COOTBETCTBEHHO, OyIeT YMECTHO paccMaTpUBaTh MpuiaraeMyro Gopmyiy B

[IMPOKOM CMBICJIE U B COOTBETCTBHH C OOBEMOM HACTOSLIErO N300PETEHHSI.



-12 -

POPMYJIA U3OBPETEHUSA

1. CeHcopHBIN Lyn A NOPSAMOrO HM3MEPEHUs 3JIEKTPUYECKOW IPOBOIUMOCTH
MOYBbl, IMPUYEM B5TOT CEHCOPHBIA WIYN COAEPKUT MHOXECTBO AATYUKOB, BBINOJHEHHBIX C
BO3MOXKHOCTBK) U3MEPEHUsI COAEPIKAHUS BJIard, TEMIIEPATyPbl U 3JIEKTPUIECKON MPOBOIUMOCTHU
(OII) mouBel, mHpUYEM OTU JATYUKH BBIIOJHEHbI C BO3MOKHOCTBIO HCIOJB30BAHUS
BbICOKO4YAacTOTHBIX (BY) TpancdopmaTopoB aist perucrpanniv H3MEHEHUI HArpy3Ku MepBUYHON
0OMOTKH TpaHchopMaTopa, OCYLIECTBISIIOIIErO MPSIMOM KOHTAKT C IIOYBOH; IPU 3TOM
CEHCOPHBIN 1yN CONEPIKUT:

TPYOKY C Hapy>KHOU CTEHKOI 1 BHYTPEHHEH CTEHKOM;

aneKkTporpoBoAmyo miaty (miary O11), CMOHTUPOBaHHYIO Ha TPYOKE,

MHKPOIPOLIECCOP, YCTAaHOBIEHHBIN Ha miate DI

MHO’KECTBO T'MJIb3, PACIIOJIO;KEHHBIX HAa BHELIHEH MOBEPXHOCTU HAPYKHOM CTEHKH ILyIa
U CKOHQUIYPHUPOBAHHBIX B BHUAE NEPBHYHONH OOMOTKM  BbIcOKo4acToTHOro (BY)
TpaHchopmaropa natunka JI1, mpuuem 3T TMiIb3bl 334AK0T J1BA NMPOAOJIBHBIX 11433, 10 OJHOMY
Ha KaXAOH W3 IPOTUBOMOJOXKHBIX CTOPOH TPYOKH, NpHYEM KaKAas THIIb3a 3JIEKTPUUECKH
coeguHeHa ¢ marou OIT;

MHOJKECTBO JATYUKOB TEMIIEpATypbl, CMOHTHPOBAHHBIX Ha TPyOke M pa3MeIIeHHBIX
MEXAy BHYTPEHHEW CTEHKOW M Hapy»KHOW CTEHKOW TPyOKH, NMpUYeM OAMH M3 MHOXKECTBA
JATYMKOB TEMIIEPATYPBl PACHONIArAETCsl PAJOM C OJHOM COOTBETCTBYIOLIEH TMJB30H U3 YHCHA
MHOXXECTBA TWJIb3, IPUYEM KAKIAbIA JaTUUK TEMIIEPaTypbl JJEKTPUYECKH COEAMHEH C
MHKPOIIPOLIECCOPOM; U

MHOXECTBO TMIPOMETPOB, CMOHTHPOBAHHBIX Ha TPYOKE M Pa3MEIIEHHBIX MEXIy
BHYTPEHHEH CTEHKOW M HApY>KHOW CTEHKOW TPYOKH, MPUYEM OIHMH M3 MHOXKECTBA THTPOMETPOB
pacrnosiaraercsi pssAOM C OAHOW COOTBETCTBYIOLIEN M'MIIb30M U3 YHMCJIa MHOKECTBA THJIb3, IPUYEM

K&/l TUTPOMETP 3JIEKTPUYECKH COEAMHEH C MUKPOIIPOLIECCOPOM.

2. I{yn nmo n. 1, AONMONMHUTENBHO COAEPIKALIUN PATUOYCTPONCTBO, CBA3aHHOE C

MUKPOMPOUECCOPOM AJIA MPUEMa CUTHAJIOB C MUKPOIIPOLECCOPa U IJId nNepEaain CUrHaJiOB.

3. Iyn o . 1, B koTopoMm TpyOka usrorosnena u3 [IBX.

4. II{yn mo m. 1, B KOTOPOM MHOKECTBO T'WJIb3 HM3TOTOBJIEHO W3 HEP:KaBEIOLIEH

cTaJin.
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5. IIlyn no m. 1, B KOTOPOM MHOXKECTBO T'UJIb3 3JEKTPUYECKH COEAUHEHBI IPYT C

ApyroM, obecrieunBast 3a3eMIICHHE.

6. Myn mo m. 1, B xoropoM nisi u3MepeHusi 3HadeHudl Il mousel mmata JI1
UCTIOJIb3YEeT TEPMOKOMIICHCUPOBAHHYIO CXeMY aBTOMATHUYECKOH (pa30BOM MOACTPONKH YaCTOTHI

(PLL).

7. Crioco® mpsIMOro HM3MEpeHUs 3JIEKTPUYECKOH IMPOBOAUMOCTH IIOUBBI, MPHYEM
3TOT Crocod MpeayCcMaTpUBAET HCIONIb30BaHUE BbICOKOYacTOTHRIX (BY) TpanchopmaTopos st
CUMTBIBAHUS W3MEHEHUH Harpy3ku T[EepBUYHONM OOMOTKH TpaHChOpMAaTOpa, HAMPSMYIO

KOHTaKTUPYIOLLETO CO CPEAOM.

8. Crioco0 1o 1. 7, B KOTOPOM Cpenoi CIyKHT IOYBa.
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