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MarHUTOIEKTPUYECKUM ITpeoOpa3oBaTesieM, IIePBbIi eMKOCTHBIH JaTUUK MepeMeleHH s, IIepBasi IPYKUHA, YIpyras
IepBasi Oropa U MepBbIi MarHUTORIEKTPUUECKUN MpeoOpa3oBaTeb MEXaHHUYECKH CBSI3aHbI C KOPILYCOM, a TEPBBIH
€MKOCTHBII JaTYUK MEPEMELICHUA U HepBblﬁ JASMOAYJIATOP IOAKIIIOUCHBI K '€HEPATOPy, AOIMOJIHUTEIBHO COACPKUT
HOCJIEIOBATENIbHO COSAMHEHHBIC (PUIIBTP MTOCTOSHHON COCTABIISIIONICH, NEPBbI KOMIIAPaTOp C MHBEPCHBIM BXOJIOM,
nepByto cxemy WJIU u rtaiimep, mociienoBaTeIbHO COEIUMHEHHBIC BTOPON KOMIIApaTOp C WHBEPCHBIM BXOIOM U
BTOpY!0 cxemy MJIU, a Taxske nepBblii, BTOPOH, TPETHIA, YETBEPTHII U MATHII BXOABI, TPETUI KOMIIApaTOp, YETBEPTHII
KoMITaparop, 1uddepeHuanbHbli yCHIIHTENb, EPBbIH ABYXKaHAIBHBIA K04, COSAMHEHHBIH BXOIaMHU C BBIXOAMH
I hepeHIMAIBHOTO YCHIIUTENS], THBEPTUPYIOIINH yYCHUITUTEIb, MOAKITIOUSHHBII BXOZIOM U BBIXOJIOM COOTBETCTBEHHO
K MEepBOMY W BTOPOMY BXoaaM IH((depeHIHaNnbHOT0 yCHIUTENs], BTOPOH JIBYXKaHAIBHBIA KIIIOY, COCAMHEHHBIH
BXOJIAMU C BBIXOJAMU IIEPBOTO JIByXKAHAJIBHOIO KJI04a, MUKPOABUIATElb C IPUBOIOM, BTOPYIO PYKUHY, YIPYTYIO
BTOPYIO OIIOpY, IOCJIEA0BATEILHO COEIUHEHHBIC BTOPOM €MKOCTHBII NaTd4uK NEpeMELIeHUsi, BTOPOil yCUIMTelb,
BTOPOI AEMOIYISTOpP, BTOPOH OJIOK 0OpaTHOM CBS3M M BTOPOI MarHUTOIEKTPUYECKHUN ITPeoOpa3oBaTelb, a TaKkxKe
OCHOBAHHE U BTOPOH aHAJIOTOBBIN BBIXOA, IPUYEM YIIpyras BTOpasl O1lopa, BTOPOH eMKOCTHBIN JaTYMK IEePEMEIECHUs
W BTOPOH MarHUTORJIEKTPUYECKHI MPeoOpa3oBaTeb MEXaHHYECKH CBS3aHBI C KOPIYCOM M OCHOBaHHEM, BTOpas
Npy’KUHAa MEXaHWYECKHM CBs3aHA C KOPILyCOM U MHKpPOJBHIarelleM C IPUBOAOM, 3aKPCIUICHHBIM Ha OCHOBAHUU
W TOKJIIOYCHHBIM K BBIXOIAaM BTOPOTO JBYXKAaHAJIBHOTO KIIFOYA, a OJOKM YCTPOMCTBA CBS3aHBI APYT C APYToM
OIIpe/IeNICHHBIM 00pa3oM.
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MIIK GO1V 1/16

CeiicmomeTp

N300peTeHne OTHOCUTCS K M3MEPUTENIbHOW TEXHHUKE, B YaCTHOCTH K
CEHCMOMETPHUH, U MOKET OBITh UCIIOIB30BAHO AJIA CEHCMHUUECKOTO MOHUTOPUHTA.

M3Becten ceiicmomerp [1], conmepkamuii MaaTHUK ¢ mpeoOpazoBaTesiemM
MEPEMEIIICHUM, KOMIEHCAIIMOHHOE MAarHUTO3JIeKTprueckoe ycrpoiictBo, RC-
LETOYKY, CBS3BIBAIOIIYIO BbBIXOJ OCHOBHOI'O YCHJIUTENS C OJHUM BBIBOJOM
KATyIIKA KOMIICHCAIHOHHOTO YCTPOWCTBA ¥ WHBEPTHPYIOIIUH  YCHIIUTEb,
CBS3BIBAIONIMI BBIXOJ] OCHOBHOTO YCHJIUTEIS CO BTOPBHIM BBIBOJIOM KATYIITKA
KOMIIEHCAIIMOHHOT'O0 MarHUTOXJIEKTPUUECKOTO YCTPOHUCTRA.

B »sTomM celicMomeTpe OTCYTCTBYET 3allliTa OT YBOJA MAasTHUKA MpHU
BO3HUKHOBEHUHM pazdajiaHca JaTuvKa TMEPEeMENICHUs, 4YTO HE OO0ECleunuBaeT
TpeOyeMOM TOUHOCTH.

HanbGonee Onu3KuM TEXHUYECKHM PEIICHUEM K MPEIIaracMomy SBIIACTCS
TPEXKOMMOHEHTHbIN CkBakuHHBIN cericMomerp KS-2000BH [2], [3], dupmsb
Geotech Instruments LLC. CeiicMOMETp COEPKUT B TEPMETHYHOM KOpPIyce OJIOK
appeTUPOBAHUS, T€HEPATOP, NIEPBBIN, BTOPOU M TPETUH KaHAJIBI IPUEMa CUTHAJIOB,
MPUYEM KKl KaHAJ BKIIFOYAET MOANPY>KUHEHHBIM MAasATHUK HA YIIPYTO#l OIOpeE,
WUHTErparop, YCUJIUTENb,  KaIuOpaTop, MOCIAEAOBATEIbHO  COCAUHEHHBIC
€MKOCTHBIH JIaTYUK MEPEMEIICHUA, YCUIUTEIb-IEMOAYIATOP, OJIOK 0OpaTHOM
CBA3W U MArHUTOZJIEKTPUUECKUN MpeoOpa3oBarelib, U B KAXKJIOM KaHAJIE MASTHUK
MEXAHUYECKH  CBSI3aH C  €MKOCTHBIM  JIATUMKOM  TEPEMEILCHHUS, C
MAarHUTO3JIEKTPUUYECKUM  TpeoOpa3oBareieM U OJIOKOM  appeTHPOBAHMS,
WHTETPATOp MOJKIIIOUECH BXOJIOM K BBIXOAY YCHJIMTENSA-AEMOAYJIATOPA @ BHIXOIOM
MOJKITIOYEH K aHaJOTOBOMY BBIXOAY, @ E€MKOCTHBIH JaTUYWK TEPEMEIICHHUS |
YCHJIMTENb-AEMOAYJIATOP MOJKIIIOUYEHBI K TEHEPATOPY .

Henocrarkom mnpoToTnna ABISETCA HEAOCTATOYHAS TOYHOCTh M3MEPEHUS

CEHCMHUUECKUX KOJICOaHUH.



TexHuueCKnM pPE3yJbTaTOM SBJISETCS TNOBBIIICHUE TOYHOCTH H3MEPEHUSA
CEHCMHMUECKUX KOJICOaHUH.

TexHuuecknil pe3ysibTaT AOCTUTAETCA TEM, YTO CEMCMOMETP, COAEPIKALLUAN
KOPIYC, MAasTHUK, NEPBYIO IMPYXKUHY, YOPYTYIO IEPBYIO ONOPY, T'EHEPATOp,
[IEPBBII AHAJIOTOBBIN BBIXO, IOCIEA0BATEIBHO COCIMHEHHBIE NIEPBbIA €MKOCTHBIN
JATUYMK MEPEMEIICHUS, TIEPBbIM YCUIIUTENb, IEPBBIN JEMOIYJIATOP, NMEPBbIA OJIOK
oOpaTHON CBSI3M M TEPBBIA MAarHUTORJIEKTPUUECKUH MpeoOpa3oBarelib, MpUUYEM
MasATHUK MEXAHWUYECKH CBA3AH C NIEPBOM MPYKUHOU, C YIIPYrOM NEPBOM OMOPOi, C
MEPBBIM €MKOCTHBIM JATYAKOM MEPEMEIICHUS u Cc MEPBBIM
MarHUTOA3JIEKTPUUYECKUM  TIpeoOpa3oBareieM, TEpPBbIi  €MKOCTHBIM  JTaTuMK
NEpEMEILEHUs, TNepBad MNPYKMHA, YIOpyrad IiepBas omnopa W MEPBBIA
MAarHUTO3JIEKTPUUECKUI MpeoOpa3oBaTelb MEXAHUUECKH CBS3aHBI C KOPIMYCOM, a
MEPBBIA EMKOCTHBIN JATUUK MEPEMEIIEHNUA U NEPBBIN AEMOIYIIATOP MOAKIIFOUYEHBI
K TE€HEparopy, AOMOJHHMTEJbHO COJECPKUT TOCIEA0BATEIIBHO COEAUHEHHBIE
(bUIBTP MOCTOAHHOW COCTABIIAIOIICH, IEPBBIM KOMITAPATOP C MHBEPCHBIM BXOJIOM,
neppyto cxemy WJIM wm Taiimep, n0OCIEIOBATEIbHO COCOUHEHHBIC BTOPOU
KOMIIapaToOp ¢ HMHBEPCHBIM BXOAOM M BTOpyr0 cxemy WJIM, a Taxxke nepsiid,
BTOPOM, TPETUW, YETBEPTHIA W IATBIM BXOJABI, TPETHH KOMIIAPATOpP, YETBEPTHII
Kommaparop, auddepeHIMaTbHBIA YCUIIUTENb, TEPBHIA JBYXKAHAIBHBIN KITIOY,
COCIMHEHHBIN BXOmaMd ¢ BeIXOAaMu  Au(dEepeHIUATBHOTO  YCHUITUTEIIS,
WHBEPTUPYIOIINI  YCHJIMTEIb,  MOJAKIFOYEHHBIM  BXOJAOM W BBIXOJOM,
COOTBETCTBEHHO, K TTEPBOMY M BTOPOMY BXOJaM AP GEpEeHINATEHOTO YCHTUTENS,
BTOPON JBYXKAHAJIBHBIN KIIFOY, COCIWHEHHBIA BXOJAMH C BBIXOJAMU IIEPBOIO
JBYXKAHAJIbHOTO KJIF0YA, MHUKPOJBHUIATEN]b C IPUBOJOM, BTOPYIO NPYXKHUHY,
VIPYTYIO BTOPYIO OINOpPY, IOCIENOBATEIBHO COCIUHEHHBIE BTOPOW E€MKOCTHBIN
JATYUK TEPEMEICHUs, BTOPOH YCHIMTENb, BTOPOH AEMOIYJISTOP, BTOPOH OJIOK
o0paTHON CBSI3M U BTOPOW MArHUTORJICKTPUUYECKHUIN mpeoOpa3oBarelib, a TaKXKe
OCHOBAHME U BTOPOM aHAJIOTOBBIM BBIXOJ, IPUYEM yHIpyras BTopas onopa, BTOpOoH
E€MKOCTHBIA  JaTYMK T[EPEMEIIEHUA U  BTOPOM  MarHUTOSJIEKTPUUYECKUU

HpeO6pa3OBaTeJ'Ib MCXAaHHUYCCKH CBA3daHbl C KOPIIYCOM H OCHOBAHHUCM, BTOpPad



MPY>KMHA MEXAHWUYECKH CBS3aHA C KOPIYCOM M MHMKPOJBHUIATEIEM C MPUBOJOM,
3aKpEIUVICHHBIM HAa OCHOBAHMM W TMOJKIIOYEHHOM K BBIXOJAaM BTOPOro
JBYXKAHAJIbHOTO KJIXOYa, BBIXOJAbI BTOpOM cxeMbl MJIM u Taiimepa moakitOueHbl
KO BXOJAaM YNPAaBJICHUA, COOTBETCTBEHHO, BTOPOr0 M MEPBOr0 JABYXKAHAJIBHBIX
KITIOYEH, TPETHH KOMMApaTop TMOAKIIOUEH BXOAOM K (WIBTPY TOCTOSIHHOM
COCTABJIAIONICH, a BBIXOJAOM MOJKIIOUEH KO BTOPOMY BXoay mepBoit cxemsl MJIH,
YETBEPTHIM  KOMMApaTop TOAKIIOYEH BXOJOM K  (HUIBTPY TMOCTOSHHOM
COCTABJISIIONICH, a BBIXOJAOM MOAKIIOYEH KO BTOPOMY BXOJy BTOpoH cxembl MJIN,
(GUIBTP TOCTOAHHOHW  COCTaBIIAIONICH  TMOAKIIOUEH BXOJOM K  TEPBOMY
JEMOTYJISITOPY, @ BBIXOJOM TMOAKIIOUEH K TEpBOMY Bxoay AuddepeHITnanbHOTo
YCUJIATENISI W KO BXOAY BTOPOTO KOMIIApPAaTopa, BTOPOM E€MKOCTHBIA TAT4HK
MEPEMENIEHAST U BTOPOM JIEMOAYJATOP MNOAKIIIOUYEHBI K TE€HEPATOpYy, MEPBBIN,
BTOPOM, YETBEPTBIM M TATBIA BXOAbl COECAUHEHBI CO BXOJAMU YIIPABJIEHUS,
COOTBETCTBEHHO, IMEPBOr0, BTOPOrO, YETBEPTOr0 M TPETHEr0 KOMMApaTOpPOB,
TPETUHA BXOJ COEIMHEH CO BXOAOM YIIPABIICHUS TaWMmepa, IMEPBBIA U BTOPOU
AHAJIOTOBBIE BBIXOABI COCAMHEHBI, COOTBETCTBEHHO, C TIEPBBIM K BTOPBIM
JEMOAYJIATOPAMU, TIEPBBIM, BTOPOM, TPETHUA M YETBEPTHIA KOMIIAPATOPHI
BBITIOJIHEHBI C YITPABJICHUEM IO MOpOraM cpabaThiBaHMS, IEPBBII U BTOPOM OJIOKH
OOpaTHOW CBSI3M BHITIOJNHEHBI B BUJE MOCJICIOBATEIIFHO COSAMHEHHBIX (PUITbTpA U
YCUJIATEIS, @ TAaWUMEP BBIMOJHEH C YNPABJICHUEM MO JJIMTEIBHOCTH BBIXOJHOTO
CUTHaJA.

Takoe BbIOJIHEHUE ceicMOMeTpa OOECMEeUMBAET MOBBIIIEHUE TOUYHOCTH
U3MEPEHUSA CEUCMUYECKHUX KOJICOAHUH.

Ha ugeprexxe mpencraBrmeHa ¢yHKIMOHABHAS cxema cedicmomerpa Jlms
YJIYUIIEHUS MPOCTIEKUBAHUS CBSI3eH U OJIOKOB HA UEPTEKE HE MOKA3AHbBI 3JIEMEHTHI
KATUOPOBKH, 3JIEMEHThI ApPETUPOBAHUS U LICHTPUPOBAHUA MAsITHUKA U KOpPIyca.

[TpuHsThIE 0003HAUCHHUS:

1 — kopnyc, 2 — MaATHUK, 3 — NepBasd Npy>kKuHa, 4 — ynpyras nepBas onopa,
5 — reHeparop, 6 — NepBbIM aHAJIOTOBBINA BBIXOJ, 7 — MEPBBIM €MKOCTHBINA JAaTUHUK

NEPEMEILICHUS, 8 — TIEePBbIA yCUIUTENb, 9 — nepBeil aemonysarop, 10 — nepseiit



0510k oOpaTHO# cBs3u, 11 — mepBBIA MAarHUTORJICKTPUUECKUNA MpeoOpa3oBaTeb,
12 — ¢punbTp MOCTOSTHHOW COCTABJIAIONMIEH, 13 — MEpBBIN KOMITAPATOP C UHBEPCHBIM
BxoqoM, 14 — mepBas cxema MJIM, 15 — taiimep, 16 — BTOpO#t KOMMmapaTop ¢
WHBEPCHBIM BX0A0M, 17 — BTopaa cxema WJIH, 18 — mepsriii Bxoxa, 19 — BTOpOit
BxoA, 20 — Tpetnii Bxoxd, 21 — deTBepThIi BXOA, 22 — MATHIA BXOM, 23 — TpeTHit
KOMIIapaTop, 24 — deTBepThid KoMmapaTop, 25 — auddepeHIranbHbIi yCUITUTE,
26 — mepBbIf ABYXKAHAJbHBIA KIOU, 27 — WHBEPTUPYIOUIMN YCHIUTENb, 28 —
BTOPOU ABYXKaHAJIbHBIN KJtOY, 29 — mukpoasurarenb, 30 — BTopas npysxuHa, 31 —
ynpyras BTopas omnopa, 32 — BTOPOM €MKOCTHBIH AaTuMK mepemenieHus, 33 —
BTOpOH ycunuTenb, 34 — BTOpoH AemMomynaTop, 35 — BTOpoM OJOK oOpaTHOMH
CBA3U, 36 — BTOPOM MArHUTORJIEKTPUUECKUN mpeoOpa3zoBatesb, 37 — OCHOBAHUE,
38 — BTOPO¥ aHAJIOTOBBIH BBIXO/I.

CeiicMmomeTp cOAepXUT Kopryc 1, MasTHUK 2, MEPBYIO MNPYXUHY 3,
yOpYryl0 TEpBYIO omnopy 4, TeHepaTop 5, NEpBbiii aHAJIOrOBBIM BBIXOA O,
MOCJIEAOBATENBHO COEAUHEHHBIEC TMEPBBIM €MKOCTHBIM JaTYMK 7 TEPEMEIICHMUS,
MEPBbIA YCUIUTEND 8, EPBBINA 1eMOaysaTop 9, nepsbiii Osiok 10 0OpaTHOM CBA3M U
MEPBbIA  MArHUTORJICKTPUUECKHM mpeoOpazoBarens 11, npuuem MasTHuUK 2
MEXaHUUYECKH CBS3aH C TMEPBOH MpyKWHOW 3, ¢ ympyroit meppoit omopoit 4, c
NEPBBIM ~ €MKOCTHBIM  JaTYUKOM 7  TIEPEMEIIEHUs H C  [EPBBIM
MarHUTOJICKTPUUECKUM mpeoOpa3zoBateneM 11, mepBbii €MKOCTHBIA AaTuuK 7
nepeMeIlieHns, TepBasg TNpykKuHa 3, ympyras mnepBas omnopa 4 u MEpBBIH
MarHUTOAJIEKTPUUECKH TTpeoOpazoBaTeb |1 MexaHMUECKH CBSA3aHBI C KOPIYCOM
I, a mepBbIi €MKOCTHBIH JaTUMK 7 TEPEMENICHUS WU MNEPBbINA AEeMOIYJISATOpP 9
MOAKIIOUCHBl K TE€HEpaTopy S5, AOMOJHUTEIbLHO COJEPXKHUT MOCIEA0BATEIBHO
coenuHEeHHbIE (GUIBTP 12 MOCTOSTHHOM COCTABJISAIONICH, IEPBBIM Kommaparop 13 ¢
WHBEPCHBIM BXOJ0M, mepByto cxemy WJIM 14 u Taiimep 15, mocnemnoBatenbHO
COCIMHEHHbIE BTOPON KOMMapaTtop 16 ¢ MHBEPCHBIM BXOJOM WU BTOPYIO CXEMY
WNJIN 17, a Takke nepBbIA, BTOPOH, TPETHH, YETBEPTHIN U NATHIN Bxoabl 18, 19, 20,
21, 22, Tpetuii kommapatop 23, yeTBepThiii kommaparop 24, auddepeHnuanbHbInA

YCUJIATENb 25, TMEPBbIA JBYXKAHAIBHBIA KIHOU 26, COCIMHEHHBIA BXOJaMHU C



BBIXOJaMU MU PEPEHIMATIEHOTO YCUIUTENA 25, MHBEPTUPYIOMUN YCUIUTENb 27,
MOAKITIOUCHHBIA BXOJIOM M BBIXOJOM, COOTBETCTBEHHO, K MEPBOMY U BTOPOMY
BxoJaM U PEepeHINATBHOTO YCUIIATENA 25, BTOPOH ABYXKaHANbHBIA KITIOU 28,
COCIMHEHHBIN BXOJAMU C BBIXOJAMU TIEPBOTO JBYXKAHAJIBHOTO Kito4ya 26,
MHUKPOJBHUTATENb 29 ¢ TPUBOJOM, BTOPYIO MPYkKMHY 30, yIIpyryio BTOPYIO OMOPY
31, mocnenoBaTeIbHO COCTMHEHHBIE BTOPOIl EMKOCTHBINM JaTUYWK 32 TepEeMEIeHHS,
BTOpOH ycunuTenb 33, BTopoit aemoaysitop 34, Bropoii 6510k 35 oOpaTtHOM CBsA3M
¥ BTOPOM MarHMTO3JIEKTpUUECKUH mpeoOpazosaresib 36, a Takke OCHOBaHUE 37 U
BTOPOM aHajoroBbid BbIXOA 38, mpuuem ymnpyras Bropas omopa 31, BTOpOii
€MKOCTHBIH Jatuuk 32 TmepeMenieHus W BTOPOM MarHUTORJICKTPUYECKUMA
npeoOpazoBareab 36 MEXaHUUECKU CBSI3aHbl C KOpnycoM | u ocHoBaHueMm 37,
BTOpas npy>kuHa 30 MEXaHUUYECKHU CBA3aHA ¢ KopnycoM | u Mukpoasuraresiem 29
C MPHUBOJOM, 3aKPEIUICHHBIM HA OCHOBAHMM 37 W MOJKIIOYEHHOM K BBIXOJaM
BTOPOrO JABYXKAaHAJIBHOTO Kiro4a 28, Bbixoabl BTOpoit cxembl MJIM 17 u Taiimepa
15 moaknroyYeHbl KO BXOJAaM YNPaBJIEHUA, COOTBETCTBEHHO, BTOPOrO M IMEPBOTO
JNBYXKAaHAJIbHBIX KItOue 28, 26, Tperuii kommnapaTop 23 MOAKIIOYEH BXOJOM K
¢bunbTpy 12 MOCTOSTHHOW COCTABJIAIONIEH, a BBIXOJAOM TOJKIIIOUEH KO BTOPOMY
Bxoay nepBoi cxembl MJIN 14, yerBepThiit kOMmapaTop 24 MOAKIIOYEH BXOJIOM K
¢butbTpy 12 MOCTOAHHOW COCTAaBJISIONICH, a BBIXOAOM TOIKIIOYEH KO BTOPOMY
Bxoay Bropoi cxemsl WMJIM 17, ¢unbrp 12 MOCTOSIHHOW COCTaBIISIONICH
MOAKIIOUEH BXOJOM K TIEPBOMY JAEMOIYJIATOPY 9, a BBIXOJAOM MOAKIIOUECH K
nepsoMy Bxony auddepeHIHaTbHOTO YCHUIUTENsT 25 W KO BXOIy BTOPOTO
KoMmmaparopa 16, BTOpoH €MKOCTHBIM JaTuuk 32 TMepeMelieHusT U BTOpOH
aeMoaysaTop 34 MOJAKIIIOYEHBl K T€HEpaTopy S, MEPBbIHA, BTOPOM, YETBEPTHIA U
nateii  Bxoael 18, 19, 21, 22 coeauHeHbl CO BXOJaMH YNpPaBJICHHUS,
COOTBETCTBEHHO, MEPBOr0, BTOPOT0, YETBEPTOrO U TPETHEro KoMmaparopos 13, 16,
24, 23, tpetnii Bxoa 20 coeMHEH CO BXOAOM yIpaBjieHus TakiMmepa 15, nepBbiii u
BTOPOH aHaJIOTOBbI€ BBIXOJBI 6, 38 COEAMHEHBI, COOTBETCTBEHHO, C TEPBBIM M
BTOPBIM JeMoayJsiaTopamMu 9, 34, mnepBbldi, BTOpOW, TPETUM U UYETBEPTHIH

kommaparopel 13, 16, 23, 24 BbINOJHEHBI C YHOPABJICHHUEM MO MOPOTaM



cpabaTbiBaHusA, NEPBbIA U BTOpOi Oyioku 10, 35 oOpaTHOW CBSI3W BBIMOJIHEHBI B
BUJIC TIOCTICIOBATEIbBHO COCAMHECHHBIX (uibTpa W ycunuTens, a Ttaimep 15
BBITIOJTHEH C YIPABJICHUEM MO JUTUTEIIBHOCTH BBIXOJHOTO CUTHANA.

CelicMoMeTp paboTaeT creayomuM o0pa3om.

[Ipy moOsABICHUM CEHCMUYECKUX BO3JACUCTBUMN MPOUCXOJIUT TMEPEMEIICHUE
OTHOCHUTEJIbHO OCHOBaHHsA 37 kopmyca 1 Ha Bropod ympyroi omope 31,
MOABCIICHHOTO0 Ha BTOpoW mnpyxuHe 30, uTO BHI3BIBAET HA BBIXOJE BTOPOTO
€MKOCTHOTO JaTurka 32 mepeMelleHus kopryca | mosBjieHUe CUTHaJa, KOTOPBIH
MOCTYMAET HA BXOJl BTOPOTO yCUJIUTENA 33, 3aTeM Ha BXOJ BTOPOTO AEMOYJIATOPa
34, yCUJIUBAETCA U BHIIPAMIIACTCS ¢ TOMOIIBIO OMOPHBIX CUTHAJIOB reHeparopa 3,
MOCTYMAKOIIUX HAa BTOPOM €MKOCTHBIM  AaTuuK 32  TOEpeMElleHUus |
JIOTIOJIHATENIbHBIA BXOJl BTOpOro jaemoayistopa 34. BeixogHo# curHanm BTOPOro
neMoayiAaTopa 34 mocTtynaer Ha BTOPOM aHAJIOTOBBIM BbIXOA 38 M uepe3 BTOPOi
050k 35 oOpaTHOW CBA3M HAa BTOPOW MArHUTOAJIEKTPUUYECKHUI MpeoOpa3oBaTelib
(M3II) 36, mexannuecku cBsi3aHHbIN ¢ kKoprycoM 1. Bropoit M3OII 36 peanmmsyer
OTPHUIIATENbHYIO OOpaTHYIO CBA3b, (POPMHUPYIONIYI0 MEXAHUYECKUNH (UIIBTP,
MPOMYCKAKOIMK Ha Kopmyc | HW  BBIACTAKIMNA W3 MNPOCTPAHCTBEHHOTO
ceficMmueckoro ¢oHa celicMuueckne KoyieOaHus B pabodeM AWama3oHe YacToT
CECHCMOMETpA, HANpPaBJICHUE KOTOPBIX COOTBETCTBYET TOJIBKO HAMPABICHUIO
KauaHusi BTOPOHM ympyroit omopbl 31 W racuT OCTajbHbIE, HE COBMAJAIOIIUE TIO
YacTOTe WIM MO HaMpaBJICHUIO, celicMuueckue koyicbanus. [IpeasapurenbHo
oT¢UIFTPOBAaHHBIC KOJIeOaHUs KOpiyca | BBI3BIBAIOT MEPEMENICHUE MasTHUKA 2
Ha TepBOi ympyrod omope 4, MOJABEIICHHOTO HA TIEPBOM MPYXXKHWHE 3, UTO
BBI3BIBAET HA BBIXOJIC TIEPBOTO €MKOCTHOIO JaTYMKa 7 MEPEMEICHUS MOABICHUE
CUTHAJa, KOTOPbIA MOCTYNaeT Ha BXOJ MEPBOrO YCHUIUTENA §, 3aT€M HaA BXOJ
MEPBOT0 AEMOAYJIATOPA 9, YCUIMBAETCS U BBHIMPAMIISIETCS C MOMOIIBID OMOPHBIX
CUTHAJIOB TEHEpATopa S, MNOCTYNAOIIMX HA NEPBBIA €MKOCTHBIM JaTYuK 7/
MEPEMEILICHAS. W JIOMOJHUTEIBHBIN BXOJ MEPBOro JeMoaysstopa 9. BeixomHoit
CUTHAJI TIEPBOTO AemMoayssitopa 9 mocrynaer Ha Bxoa (uuibrpa 12 mocTossHHOU

COCTABJISAIONICH M HA NEPBbIN aHAJIOTOBBINA BBIXOA 6 JUis JalibHEHIIEH 00pabOTKH.



KpoMe TOrO, BBIXOAHOW CHTHAlI MEPBOro AeMOAyJATOpa 9 mocTtymaer uepes
nepBbld 0ok 10 oOpaTHOM CBSI3M HAa TMEPBBIA  MArHUTORICKTPUUYECKHMA
npeobpazosarens (MOII) 11, Mexanwdecku CBA3AHHBIA C MASTHUKOM 2 W
peanu3yromuii  OTPULATENIbHYI0 O0paTHyrO CBA3b B  cedicMomerpe. llpm
JKCIUUIyaTallMM CEUCMOMETPA B CKBAXKUHAX, VYKPBITHAX NPU  IOCTOAHHOMN
TeMIepaType Wi Ha MOBEPXHOCTH, 3AIUIIICHHBIX CIIENUAIbHOW TEPMOU3OJISIUEH,
ycunuii nmepsoro MOII 11 pgocraTtouHo njia yaepkaHus MasTHHKaA 2 B IMpeaesiax
JOMYCTUMOTO pa3fajaHca TEPBOI0 EMKOCTHOTO JlaTdyuka 7 TMepEeMEIICHHUS,
BBI3BIBAIOIIETO TOSIBJIEHUE MHUHUMYMa TMOJIOXKHUTEIBHON WIM OTPUIIATEIBHOM
MOCTOSTHHOM COCTAaBJISIFOIICH CUTHANA HA BBIXOJE MepBoro nemonyisropa 9. Ilpu
HEOOXOIMMOCTH 3KCIUTyaTallii CEHCMOMETPA B MOJIEBBIX YCJIOBUSAX HA OTKPBITHIX
MJI0IIAAKaX OOJIbIIIKME MEPENa/ibl TEMIEPATYPhl BHI3BIBAIOT CMEIIICHUE MAsITHUKA 2,
HEJIONYCTUMBIN pa3dajiaHC TMEPBOr0 E€MKOCTHOTO JaTuhka 7 MEepeMElICHUus |
MOSIBJICHUE Ha TMEPBOM  AHAJIOTOBOM  BbIXOAE€ 6  TOJIOKUTEIBHOW WM
OTPULIATEIILHON IIOCTOSIHHOM COCTABIIAIOLIEN BBIXOAHOIO CUTHAJIA IIEPBOTO
JEMOTYJIATOPa 9, MPUBOIAIICH K UCKAXKECHHUSAM WJIM OTCYTCTBHIO cuTrHaia. OObIYHO
B TAKOM CJIy4ae OMepaTop NEPEMEIICHHEM MAaATHUKA 2 BPYUYHYIO BOCCTAHABJIMBAET
OajlaHC MEpPBOr0 €MKOCTHOTO Jaruvka 7 mepeMenieHus (Mpeanoyiaractcs, 4To
OmNepaTrop CJICAUT 3a BEJIMYMHON MOCTOSTHHOW COCTABJIAIOLICH CUTHAJIA MEPBOTO
nemonayiaropa 9). B mpenjmaraeMoM TEXHUYECKOM PEIISHUHM pa3dajiaHC MEepPBOTO
€MKOCTHOTO JaTuuka 7 ycTpaHsercs chenyromuM oOpa3om. IlpeasaputenbHo,
MoJlaueii CUTHAJIOB HA TIEPBBIN, BTOPOH, UeTBEPTHIN M MATHIM BXoabl 18, 19, 21, 22
YCTAHABJIMBAIOTCS MOPOTH cpabaThiBaHWs, COOTBETCTBYIOIIUE JAOMYCTUMOMY
pazbajiaHcy TMEPBOTO €MKOCTHOrO JaTdyvuka 7 il BTOPOrO W UYETBEPTOrO
koMmmaparopoB 16, 24 u noporu cpabaThiBaHHS, COOTBETCTBYIOIIHE
HEJIONYCTUMOMY pa30ajiaHCcy MEPBOTO €MKOCTHOTO JaTduka 7 [ NEPBOro M
TpeThero kommaparopoB 13, 23. Ilpm mnossnenmm ©Ha BBIXOAEC GuIbTpa 12
MOCTOSTHHOM COCTAaBJIAIOLIEH MOJOXKHUTENBHOTO WM OTPULATEILHOTO CHUTHAIA
MEPBOT0  JIEMOAYJIATOpA 9, BBIXOAAIIETO 3a NPEACNbl 33aJaHHBIX MOPOTOB,

cpabaThIBAlOT BTOPOM WJIM YETBEPTHIA KommnapaTopbl 16, 24, B 3aBUCHMOCTH OT



3HaKa MOCTOSIHHOM COCTaBJIAIOLIEH CHTHAJIa MEPBOro AeMoayisaTopa 9, u udepes
BTOpyto cxemy MJIM 17 oTkpeiBatOT BTOpPOHM ABYXKaHaibHbId Kitou 28. [lpm
JadbHEHIIEM YBEIIMUCHWM pa3lajaHca MEepBOrO E€MKOCTHOTO JaTuMka 7/
cpabaThIBAIOT MEPBBIN WA TPETUH KoMnapaTopsl 13, 23, B 3aBUCHMOCTH OT 3HAKa
MOCTOSAHHON COCTABJIAIOLIEH CUTHAJIa MEPBOT0 JIEMOAYJIATOPA 9, M Uepe3 MepBYIO
cxemy MJIN 14 3anyckarot Taiimep 15. BeixoaHoit curaan taiimepa 15 oTkpbeiBaeT
MEPBbINA ABYXKAHAJBHBINA KJTI0U 26, KOTOPHIHA Yeped BTOPOM JBYXKAHAIBHBIA KITIOU
28 moAKII0YaeT MEKPOABUTaTeNh 29 K BeIx0oaaM AU PepeHITHaTbHOTO YCHIIATEIIS
25. OnmHOBpeMEHHO Ha BXOABI JU(PPEpEeHIMATEHOTO YCUIUTENsS 25 TMOCTymaer
MOCTOSTHHASI COCTABJIAIONIASA CUTHAJA TIEPBOTO AeMOIyIATopa 9 ¢ Beixoaa ¢uimbTpa
12 mocTossHHOM COCTaBIISAIONICH, HAa OJWH W3 BXOJOB HEMOCPEACTBEHHO, a Ha
JIpYrol — 4epe3 WHBEPTUPYIOIIMHA ycuiutenb 27. B 3aBUCMMOCTH OT 3HaKa
MOCTOSTHHOM COCTAaBJISIIOLIEH CUTHAJIa TEPBOro JAeMoayisTopa 9 wusMeHsercs
MOJIAPHOCTh HAMPSDKEHUA Ha BBHIXOAAX AU(GEpPEeHITUATBHOTO yCHIIHATENA 25,
MOJIIPHOCTh HAMPSDKEHHWST HA MUKpOJBHraresic 29 W HalpaBJiCHHE BpAILCHUA
MUKpoABHUTaress 29, a CKOpoCcTh BPAllICHUS] MUKPOABUTATENSA 29 YMEHBIIAETCS IO
MEpE€ YMEHBUICHUS BEJIMYMHBI IMOCTOSHHON COCTAaBJAIOIICH CHUTHAJIa MEPBOTrO
nemonyssatopa 9. [lo Mepe yMeHbIIIEHUS BEIMYMHBI MOCTOSIHHOW COCTABJIAIOIICH
CUTHAJIa TMEPBOro JAeMoayisaTropa 9 mepBblii M Tpetwit kommaparopsl 13, 23
CHHUMAIOT CBOM BBIXOJHBIE CUTHAJIBI, HO TakiMep 15 mpoaoskaeT Aep>KaTh MEPBBIH
JIBYXKAHAJIbHBIA KITI0Y 26 OTKPBITHIM. [Ipr AanbHEHIIIEM YMEHbBIIICHUN BETAYUHBI
MOCTOSTHHOM COCTaBJISIIOIIEH CUTHAJIAa IEPBOTo AeMoayjsaTopa 9 10 AOMyCTUMOro
3HQUEHUS BTOPOM M YETBEPTHIM Kommaparopsl 16, 24 CHUMAIOT CBOW BBIXOJHBIC
CUTHAJIBI, 3aKPBIBAIOT BTOPOM JBYXKAHAJbHBIA KIIOUY 28 W OCTAHABJIMUBAIOT
Mukpojasuraresib 29 u mnepemenieHue kopnyca 1. Ilo uctedeHunm BpemeHw,
33/IaHHOTO CUTHAJIOM YMPABJICHUS, MOCTYNABIINM C TpeThero Bxoaa 20, talimep 15
3aKpBHIBAET TMEPBbIA JBYXKAHAIBHBIN KIHOU 26 W OTKIOYAET LEMU MUTAHUA
MUKpoABHUrarens 29 [0 MOMEHTa MOSBJIEHUA OYEPEAHOTO HEAOMYCTUMOTO
paz0basiaHca MepBOro €MKOCTHOIO JaTuuka 7. YMEHbIICHHE pa3dajiaHca MepBoOro

CMKOCTHOI'O JaT4YHKa 7 ¥ CHHI)KCHHE YPOBHA BHCIIOJIOCHBIX M IIPOCTPAHCTBCHHBIX



CEHCMUYECKUX KOJCOAHW MEXaHWYeCKUM (PUIbTPOM TIOBBIMIAET TOYHOCTH
U3MEPEHUS CEUCMUYECKHUX KOJICOAHUMN.

Takum o00pa3om, AOCTUraeTcs 3asBJACHHBIA pPE3yJabTaT W MpeajaracMblil
ceiicMoMeTp 00€CTeunBaET TMOBBIIICHHE TOYHOCTA HU3MEPEHUA CEHCMHUECKHUX

KOJICOQHUH.
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CBsA3aHbl C KOPIIYCOM M OCHOBAHHECM, BTOpas IIPYKHMHA MCXAdHHUYCCKH CBA3aHA C



KOPIIYCOM W MUKPOJBHUTaTeeM C MPUBOJAOM, 3aKPEIUICHHBIM HA OCHOBAaHWH W
MOJAKIIFOYEHHOM K BBIXOJAM BTOPOTO ABYXKAHAJIBHOTO KJIXOYA, BBIXOABI BTOPOM
cxembl MJIN m TaiiMepa MOAKIIFOYEHBI KO BXOJAM YIPABJIEHHS, COOTBETCTBEHHO,
BTOPOI'0 W NEPBOrO JABYXKAHAJIBHBIX KIFOYEH, TPETHH KOMMApPaTrop NOAKIIOYEH
BXOJIOM K (PHIBTPY IMOCTOSHHOW COCTaBJISIIONICH, a BBIXOJOM MOJKITIOUEH KO
BTOpPOMY BXoay nepBou cxembl MJIN, ueTBepThIii KOMIApaTop NOAKIIFOUEH BXOI0M
K (QWIbTPY TOCTOSIHHOW COCTAaBIIIONICH, a BBIXOJAOM TOJKITIOUEH KO BTOPOMY
Bxoay Bropou cxembl WJIW, GumbTp mMOCTOSHHOW COCTABISIONICH IOMKIIOYCH
BXOJIOM K MEPBOMY AEMOIYJATOPY, a BBIXOJOM TMOJKIIOUYEH K MEPBOMY BXOIY
i depeHITMaTbHOTO YCHIIUTENS W KO BXOJY BTOPOTO KOMITApaTopa, BTOPOH
€MKOCTHBIA JAaTUWK MNEPEMEIICHUA W BTOPOM AEMOIYIATOP MNOAKIIOYEHBl K
TCHEPATOPY, MEPBBIN, BTOPOU, YETBEPTHIA U MATHIMA BXOJIBI COCIMHEHBI CO BXOAaMU
YOPaBJICHUA, COOTBETCTBEHHO, IMEPBOTO, BTOPOrO, YETBEPTOTO M TPETHETO
KOMITAPaTOPOB, TPETUH BXOJ COCAMHEH CO BXOJOM YNPABJIEHUS TakMepa, NEPBBIT
Y BTOPOU aHAJIOTOBBIE BBIXOJbI COCAUHEHBI, COOTBETCTBEHHO, C TIEPBBIM U BTOPBIM
JEMOAYJIATOPAMH, TIEPBBIM, BTOPOU, TPETUH M UYETBEPTBIA KOMIIAPATOPHI
BBITIOJTHEHBI € YIIPABJIICHUEM 10 TOpOraM cpabaTbiBaHUs, MEPBBIN U BTOPOU OJIOKH
0OpaTHOW CBSI3M BBITIOJNIHEHBI B BUAE IMOCIICIOBATEIIBHO COCTUHEHHBIX (DHIIBTPA |
YCUJIATENISA, @ TAaWMEP BBIMNOJHEH C YIPABJICHUEM IO JUIMTEIIBHOCTU BBIXOAHOTO

CUTr'HaJIa.
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