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Cucrema BHYTpUTpYOHOTO KOHTPOJIS TPYOOIIPOBOIA

H300peTeHne OTHOCUTCS K CPEACTBaM sk KOHTPOJIS 338 COCTOSIHUEM TPyGOompo-
BOJZIOB, a TAK)KE ONPEENICHUs] BEPTUKAIIBHOTO NMPOQUIIs TpyO U NpeaHa3HAYEHO IS HC-
NIOJIb30BAHUS IIPH IIPOKIIAJIKE HOBBIX H 00CIIeI0BaHUS NEHCTBYIOMIUX TPYOOMPOBOIOB.

HsBecren npodunemep sl KOHTPOJIS TOJOCTH MArUCTPaIbHBIX HeTe-raszo-
npoaykrorposoios [1]. Ha xopmyce npodunemepa 3aKkpersieH 0sc 9yBCTBUTEIbHbIX
pBIYaroB, MPMXKMMAEMBIX K BHYTPEHHEH MOBEPXHOCTH TpyOompoBoaa. B kopmyce pas-
MEIIEHBI CpeICTBA 00pabOTKH M XpaHEHHUS H3MEPEHHBIX TaHHBIX, OIOMETPHIECKAs CH-
CTeMa U JJIEKTPOMAarHUTHBLIM MapKEepPHBIM MepelaTuuK MJIs ONpeIeIeHHUS MOJOKEHH
nedeKxTocKona BHyTpH TpyOonpoBoaa. OTKIIOHEHHS PIYaroB U3MEPAIOTCS JaTYHMKAMU
yria moBOopoTa Ha OCHOBE 3JIEMEHTOB X0JIjIa C OAHOBPEMEHHBIM H3MEPEHHEM TEMIIE-
parypsl 1aT9uKoB. Micrionb3yroTcst qaTuiky Xojuia ¢ YacTOTOM cpe3a IOJIOCH! MPOILyC-
KaHus 110 MarHuTHOMY oo He MeHee 200 I'n. Ilepen mosicom 4yBCTBUTENBHBIX PHI-
4aroB YCTAHOBJICHBI JBE 3JIACTHYHBIE MAHXETBI, INIOTHO MPUJIETAIOIINE K TIOBEPXHOCTH
Tpy6orpoBoga. O6mactTe MeXx Iy MepBOM M BTOPOM MaHXeTaMH coobliaeTcs ¢ oba-
CTBIO MOCJI€ BTOPOY MaH)XETBI 4Yepe3 CKBO3HBIE OTBEPCTHUS B MaHXKETE U/HIIH KOPIIyCE.
KoHnTpons Temneparypsl 21eMeHTOB X0Ju1a O3BOJISET BHOCUTH KOPPEKTHBEI B JAHHbIE
U3MEPEHUH.

H3BecTen Takxke BHYTPUTPYOHBIH MHOTOKaHAIBHBIH podUIeMep A1 KOHTPOJIs
npo¢uns mojaoctu Tpybonposoaa [2]. Ilpodunemep BKIOUAET KOPIYC ¢ TrepMeTHY-
HBIM OTCEKOM H YCTaHOBJICHHBIE Ha HEM, KaK MUHUMYM, IIEPEIHIOI H 3aJHIOI0 LIEH-
TPHUPYIOIIKE 3JIACTHYHBIE MAHXKETBI, a TAKXKe OJIOMETPHUYECKOE YCTPOMCTBO, 10 Kpaii-
HEeM Mepe, OAMH MOSIC U3MEPHUTENbHBIX PBIYaroB. PelYary OJHMMH CBOMMH KOHLAMHU
CUMMETPUYHO 3aKPEILIEHHBIX HAa KOPILyCe IO €ro MEPUMETPY B MOMEPEYHOM CEYEHHH
TpyOompoBoa, I(OTOpI:Ie yHpYyro NpUXaThl APYTUMH CBOUMH KOHI[AMHU K BHYTPEHHEM
HIOBEPXHOCTH TPYOONPOBOJA U COAEPXKAT PErYIIAPHBIE IPOMEXYTKH MEXIY U3MEPH-

TCJIbHBIMH pbldaraMi, a TaK>X€ MHOXKECTBO JAaTYMKOB yrIjia IOBOPOTA YKa3aHHbBIX U3Me-
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pUTENBHBIX per4aroB. Ilpodunemep cHabxen cpeacTBamu 00pabOTKH U XpaHEHHS pe-
3yJIbTaTOB U3MEPEHMH, HCTOYHHKOM IIMTaHMs, NOAKIIOYEHHBIM K CpeIcTBaM oOpa-
OOTKM M XpaHEHUs! Pe3yNbTaToB u3MepeHuit. [Ipoduemep BKimouaeT B cebs, mo Kpaii-
Hed Mepe, OJJHO KOJIBIIO U3 31aCTUYHOT0 MaTepHaa, HanpiuMep, U3 MOJHypeTaHa, pac-
IOJIOXKEHHOE B IEpU(epHIeCcKOoii 001aCTH AIaCTUYHON MaHKEThI, 103311 Hee, KOTOPoe
110 CBOEMY IIEPUMETPY PAaBHOMEPHO KPENUTCS K KaXKJOMY U3 YKa3aHHBIX U3MEPHTEIb-
HBIX PBIYaroB W BBICTYNAM MAHXEThI, KOTOPbIE OCECUMMETPUYHO PACIIOJIOXKEHBI B IIe-
pudepryecKoii 061acTH 3a1Hel MOBEPXHOCTH IACTHYHON MAHXKETHI MEXY M3MEpH-
TEJIbHBIMHU phIlYaramu.

B maTeHTHOM 3asBKE ONMCaH BHYTPUTPYOHBIH HHCIIEKI[MOHHBINA 1pubop [3].
[Tpu6op BKJIIOYAET: KOPITyC, UMEIOIIMIl lepeAHn U 3aHUN KOHELI, STaCTHYHYIO rep-
METHU3UPYIOLIYIO MaHXKETY, paClOJIOKEHHYIO Ha MepeJHeM KOHILe KopItyca mpubopa,
MHOXECTBO M3MEPHUTEIbHBIX MOANPY)KMHEHHBIX PHIYaroB, KOHTAKTUPYIOUIUX C BHYT-
peHHeH (3a7Hel) MOBEPXHOCTHIO MEPMETU3UPYIOIIEH MAHXKETHI, KOTOpblEe CHAG)XEHBI
JaTYNKaMH UL H3MEPEHMs] BHYTPEHHHUX pa3MepoB TPYOBI, IO KOTOPOIl MepeMeIaeTcs
npuGOp, a TakKe MOJEP)KUBAIONIYIO MAHKETY, PACTIONIONEHHYIO Ha 3aJHeM KOHIE
KopIlyca mpubopa U, 1o KpaifHeil Mepe, OMH OJOMETP U IPOLIECCOP AJIS 3aIIHCH H3Me-
PEHHBIX TaHHBIX.

HenocraTrkoM M3BECTHBIX U3 YPOBHS TEXHHUKH KOHCTPYKIIUH IPO(UIEMEPOB SIB-
JISFOTCS HU3KHE JOCTOBEPHOCTDH U KQU€CTBO U3MEPEHUH 3a CUeT HEPAaBHOMEPHOCTH IIe-
PEMEILEHHS YCTPOHCTB B TPyOOIIPOBOIE, BCIECTBHE MOBHIIIEHHOTO TPEHUS MAHXET O
CTeKHU TpyOomnpoBona.

Hawubonee 6113kuM aHAIOTOM H300pETEHHS ABISETCH BHYTPUTPYOHBIN MHOTrO-
KaHAJIHBIA NpodueMep, ONMCAHHBIA B maTeHTe [4], KOTOpHIM BHIOPaH B KadecTBe
IOpPOTOTHIIA. Y CTPOMCTBO BKJIIOYAET OJHY CEKIHIO, COCTOSIIYIO U3 KOpPIIyca, Ha KOTO-
POM YCTaHOBJICHBI OIIOPHBIE IUCKH, KOJIECHBIE OJIOKU MOABECKH, MAHXEThI H, 10 Kpaii-
HEW Mepe, OIMH I10SIC U3MEPUTENHHBIX IONPYXMHEHHBIX PEIYAroB. B MeTammueckom
KOpITyCe BHYTPHUTPYOHOrO MHOI'OKaHAJIBHOTO MPOGHIEMEPa pasMEINeHbl MCTOUHHK
IUTAaHUA U 3JICKTPOHHAS CEKUMsl, KOTOopas MPEeACTaBISET COOOM IepMETHUYHYIO 000-

JIOYKY € pa3sMEILEHHBIMU BHYTpU Hee OaTapeidHBIM OJOKOM, MOIYJIEM DJIEKTPOHMKH,
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OecmiaThopMeHHO HHEPHHAIBHON HAaBUTAIIMOHHOM CHCTEMOM Ha OCHOBE BOJIOKOHHO-
ONTHYECKUX THPOCKOIIOB U CUCTEMOIl MUKPOMEXAHUYECKUX aKCEJIEPOMETPOB, BBIMOJI-
HEHHOH B OJIHOOCHOM IIOJBECE, a TaK)Ke OOPTOBBIMU HAKOMUTEIIMH HHGOpMALHH U
MapKepHBIM OOPTOBBIM IIpHUEMoONiepeaTYNKOM. MHOroKaHajIbHas npo@nnéMeTan C
HCIIOB30BaHME JAHHOTO YCTPOMCTBA 3aKII0YaeTCs B TOM, YTO BHYTPHTPYOHBIH MHO-
roKaHaJIbHBII poduIeMep JBHKETCS B TPyOOIPOBOAE 1O JSHCTBHEM IIOTOKA Iepe-
KayuBaeMoro npoaykra. [Ipu mpoxoxaeHu:d UM TpyOOIIpoBOJa IPOUCXOIUT ONpese-
JieHHe BHYTPEHHETOo MPpOoQIIs IOCPeICTBOM NEPUOANYECKON PETHCTPALIUH yTITa OTKJIO-
HEHHS PhIUAroB, TAK)KE UMEETCS BO3MOXHOCTB OIpEEIeHHs NPOCTPAHCTBEHHOTO TI0-
NIOXEHMsI TPYOOIPOBOA [TOCPEICTBOM PEATH30BaHHOM B OJIOKE 3JIEKTPOHHKHM Oecrar-
$hopMeHHON MHEPIIUATbHON HaBUTALUOHHOM CHCTEMBI.

ITpodunemep cHabXeH KOJIECHBIMU OJIOKM MOJBECKH, KOTOPHIE YCTAHOBJIECHHI B
nepeIHeH U 3aHeR JacTsIX METaULIMYECKOro KOpIlyca M CIIy»XaT JUIs YJIy4YIIeHHs LeH-
TPUpPOBaHMs BHYTPUTPYOHOrO MHOTOKaHalnpHOro npodmiemepa B Tpybomposoze, a
TAaKOKe IS PasTPy3KH MaHXeT OT JeUCTBHSA Ha HUX Beca BHYTPUTPYOHOIO MHOIOKa-
HanpHOro npodunemepa. KosecHsle 610KH MOABECKU NPEACTaBISIOT COOOM MeTalIH-
YeCcKOe OCHOBaHHE, K KOTOPOMY Ha MONEPEYHBIX OCSAX KPEIATCs ITOABH)KHBIC PhIYArd C
PAacIoIoKEHHBIMM HA HUX KOJIECHBIMH OIIOpaMH Ha OJJHOM KoHIe pbidara. Ha nqpyrom
KOHIIE PbIUara yCTaHOBJIEHA TAr'a, IPOXOIAIIas Yepe3 OTBEPCTHE B OCHOBaHHH 6JI0Ka U
Jajiee BHYTPH NPYXXUHBI cxaTusl. OMH ONOPHBIN TOpeL IPY>KUHBI CXKATHS OIUPaeTCsa
Ha OCHOBAHHE, a APYroil B PEryJMPOBOYHYIO IIai0y, YCTAaHOBJIECHHYIO Ha JPYIroM
KOHIle TATH. JIJI1 YMEHbIIEHUS TPEHHUS KOJIECHBIH OJIOK ITOABECKHU UMEET B CBOEM CO-
CTaBe MOALIMITHUKOBBIH y3€ll, a TaKXKe YCTPOUCTBO [UIS IOAAYU B HETO IMOIIMITHHKO-
Boii cMazku. [Ipodunemep ocHalleH cnenualbHBIMU IIPY)KUHAMH )i IIPENOTBpAle-
HH HaKalIMBaHUsA 3J1é1<Tp00Taanecmx 3apsAI0B HA METAIUIMYECKOM KOPILyCe, UTO
MPENATCTBYET BOSHUKHOBEHHUIO PA3HOCTH MMOTEHLHATOB MeXIy npubopom u Tpybo-
IPOBOJIOM, TIPEAOTBpAIas TEM CaMbIM OITaCHOE UCKPOOOpa30BaHHUE.

BHyTpUTpyOHBI!i MHOTOKaHAIBHBIA MpoduieMep SBISETCS AMArHOCTHYECKHM

KOMILJIEKCOM C HaBI/IFaI_II/IOHHOﬁ CHCTeMOﬁ, CIIOCOOHOM onpeneaAThk IPOCTPaHCTBEHHOE
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NOJIOKEHUE TPYOOIPOBO/a U OCHAIIIEH OJOMETPHYECKOM CUCTEMOH, C KQKJJOTO MHIYK-
LMOHHOI'O JAaT4YMKa KOTOPO! HMMITYJLCHl IepealoTcs Mo Kabelto B KOHTPOJUIEp, Iie
IIPOM3BOAUTCS UX MOACYET. YHUCTIO UMITYIHCOB MPONIOPIIHOHAIBHO MIPOHIEHHOMY TIPO-
$unemepoM paccrosHuio. IIpodunemep nepememaercs B TpyGompoBosie noj Aei-
CTBHEM II0TOKA JIEpeKaYuBaeMoro rnpoaykra. OnopHsle JUCKH CIIyXaT AJis yMeHbIlle-
HUS BEJIMYUHBI YTJIOBBIX NIEpEMEIIeHN, BOSHUKAIONIHMX 110/ BHEIITHUM BO3/1€HCTBHEM
Ha BHYTPUTPYOHBIH MHOTOKaHAJILHBIN MpodriieMep, HapPUMED, TIPH MPEOAOIEHUH UM
IPEISITCTBUM, BMATHH, U, HapsAy C KOJECHBIMU OJIOKaMH MOJBECKH H IMOJIMYpPETaHO-
BBIMU MaHXETaMH, LEHTPUPYIOT BHYTPUTPYOHBIH MHOTOKaHATHHBIH Hpoq)HHeMep B
TpyOOompoBoe.

HegoctarkoM mpoTOTUIIA SBISAETCS OTCYTCTBHE HE3aBHCHMOIO NPHUBOJA, HYTO
OrpaHMYMBAET BO3MOXXHOCTh ABTOHOMHOIO NEpEMEIIEHUs BHY TPUTPYOHOTO MHOTOKa-
HaJIBHOTO Npodunemepa no Tpydonposoay. Hegoctatkom Takoke sBIsSETCS OTCYTCTBHE
(GYHKIMY TeJIeHHCIIEKIUH ¥ TIOCTPOeHKE PO UIIs TpyOOIIpOBOIa B PEATEHOM PexXuMe
BPEMEHU.

3apauei U300peTeHus SIBISETCS YCTPaHEHNE YKAa3aHHbIX HEJAOCTATKOB M IOBEI-
[IeHUEe HAJIeXXHOCTU KOHTPOJIS npoduiis TpyOomnpoBoaa.

TexHu4eckuM pe3ysibTaToM H300peTeHHs SBJSETCS MOBBIIEHHE TOYHOCTU HU3-
MEPEHUS ITapaMeTpOB MPOGUIA U IIEJIOCTHOCTH TpyOOIpoBOIa, a Tak)Ke OIpe/Ie/ICHHUE
BEPTUKAILHOTO MTpoduIIs TPyoO.

TexHu4eckuil pe3ynbTaT JOCTUTaeTCsl TEM, YTO CHCTEMA BHYTPHUTPYOHOIO KOH-
TpoJsis TpyOOIpoBOAa, BKIIOYAIOLIas IpopHIeMep CO CPEACTBOM IE€pPEMEIEHH S, CO-
Iepxalyil Kopnyc ¢ 6J10kaMH OMOPHBIX KOJIEC U pa3MeEIEeHHEBIH B KOPITyCE OTCEK C
TepMETUYHBIM MOZYJIEM 3JIEKTPOHUKH, BHIMOTHEHHBIN ¢ BO3MOXXHOCTHIO HAKOIUICHUS
0b6paboTku U nepenayd GOpTOBOI MHGMOPMALKH, COTJIACHO H300PETEHMIO, KOPITYC
npoduneMepa CHabXeH IIAPHHPOM H COAEPKUT OTCEK C M3MEPHTENIEM PACCTOSHHM
(GYHKIMOHAIBHO CBSA3aHHBIM ¢ GJIOKAMH OIOPHBIX KOJIEC, & CPEACTBO I€PEMEIEHHU
npoguneMepa BbIIIOJIHEHO B BUAE CAMOXOIHOTO 30H/a, COAEPIKAIIETr0 KOJIECHOE IACCH

C BCAYIMMMHU KOJIECaMH, 3aKpPEMIJIEHHOEC Ha KOPITYyCE, HA KOTOPOM CMOHTHUPOBAHBI 3JICK-
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TPOJABHIaTeNb AJA IPUBO/IA BEAYIHUX KOJIEC IACCH, OJIOK IIapHUPOB ¢ 0JIOKOM BHIEO-
KaMephl, YCTAaHOBJIICHHON BHYTPH MpO3payHOH moiycdepsl U CHAOKEHHOW 3JIEKTPO-
IABUTATENIIMU [10BOPOTa BHIEOKaMephl, IPUYEM CaMOXOIHBIA 30H CHAOXXeH KOMMY-
HUKALMOHHBIM JJIEKTpUYECKUM KabelleM i nepefadyd OOpTOBOM HMH(OpPMAIMK OT
3JIEKTPOHHOIO 0JI0Ka, IOJJaul JIEKTPUIESCKOTO MUTAHUS Ha 3JIEKTPOBUTATENH TTOBO-
poTa M 3JeKTpOABUIaTe b JI IPUBOJA KOJIeC IIACCH, a Ha 3aJJHeH JYacTy Kopiryca ca-
MOXOJHOI'O 30H/1a CMOHTHPOBaHa IIIapHUPHASI OCh AJIS NPUCOEINMHEHHS IapHUpa KOp-
myca npoguiemepa.

OnopHoe K0JIeco SIBIAETCS U3MEPUTENHHBIM U BBINIOJIHEHO C BO3MOXHOCTBIO U3-
MEpPEHHUs PACCTOSHUS IpU NepeMellleHHH npoduieMepa.

KoMMyHUKaLMOHHBIH 3NEeKTpUUYeCcKuit kabens Ui nepeaadu 60pToBoil HHPOP-
MalH CaMOXOAHOIO aBTOHOMHOTO 30H[Ia BBIIIOJTHEH THUIIA «BHTAs Iapa» B YIUMYHOM
VCTIOJTHEHHUH.

biiox m1apHUpOB Ha KOpIyce CaMOXOJHOTO 30H/Ia BHIIIOJIHEH C BO3MOXXHOCTBIO
NOJBEMa BPYUHYIO 0JI0Ka C BHIEOKaMEPOil Ha 3aJaHHYIO BHICOTY.

Kopmyc caMoxomHOro 30H1a BHITIONHEH U3 JIATYHH 3aJaHHON Macchl s obec-
HEYCHHSI CLIETUICHHS KOJIEC IIAaCCH ¢ TPYOOIIPOBOAOM.

CymHocTh n300peTeHus NOSCHAETCS YepTeXxaMu Ha dur. 1 — 2.

Ha ¢wur. 1 npeacrasnen Bua B cOope CHCTEMBI BHYTPUTPYOHOTO KOHTPOJS TPY-
OomnpoBona.

Ha ¢wur. 2 — Buj 3aHel 4acTH 30HAQ, IPUCOETUHEHHOTO K IIpodHiIeMepy.

Ha ¢wur. 3 — ¢pparmenT Bua 6;10Kka ¢ BUACOKaMepoOit BHyTpHU IIPO3pavyHOM MoJTy-
cthepsl.

Cuctema BHYTpUTPYOHOTO KOHTpOJSA BKIIOUaeT mpodriemep 1, comepxamuin
KopITyc 2 ¢ 6JI0OKaMH ONOPHBIX H3MEPUTENBHBIX KOJIEC 4, IAPHUP 3 pa3MeUIeHHBIH Ha
KopItyce 2, 0TceK 6 ¢ U3MEepUTENIEM PACCTOSIHHI, OTCEK C TePMETUIHBIM MOYJIEM JIEK-
TPOHUKH 5 M CPeACTBO IlepeMellieHus npodpuiieMepa 1 — caMOXOQHBIN 30HA 7 BBIION-
HEHHBIA B BUJIe KopIiyca 17 ¢ KOJecHBIM maccH 9, Ha KOTOPOM CMOHTHPOBAaHBI 0JIOK
16 snexTpoHMKH, neKTpoABUTATENS 14 111 MpUBOAA KOJIEC IIACCH 9, OJIOK MIAPHUPOB

11, 6ok 8 Bugeokameps! 18 BHYTpH mpo3paunoit moixychepsl 12, 3JeKTpOABUraTeIH
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19 noBopoTa BUJIeOKaMepsI 18, KOMMYHUKAlMOHHBIA 3IEKTPUIECKHMH Kabens 13, srek-
TpoIBUraTens 14 npuBoja Kojec maccy 9, mapHUpHas ock 15 Ha 3aaHe# YyacTH Kop-
nyca 17 s mpucoeIuHeHMs apHupa 3 kopmyca 2 npoduiemepa 1.

N306peTeHne peanusyroT cleayIommM o6pa3oM.

H3rotaBnuBaioT OTAeIBHBIE 3]IEMEHTHI CUCTEMBI. B mporiecce cO0pku Ha Kopiyc
2 npodunemMepa 1 MOHTHUPYIOT NiepeHee U 3ajHee OJIOKH OMOPHBIX W3MEPHTEIBHBIX
KoJeC 4 11 UISMEPEHHsI PaCCTOSIHUH MpH NepeMeleHny npodunemepa 1. Ycranasnu-
BalOT B OTCEK MOJIYJIb DJIEKTPOHUKH S5, H3MEPHUTENb PACCTOSHUM B OTCEK 6 U MIapHUD 3
AJIsL COeAMHEHHUS IpoduaeMepa 1 ¢ caMoxoHbIM 30HA0M 7. CaMOXOIHEIM 30H 7 TIpH
cbopke cHa0XKar0T KOJIECHBIM LIaccH 9, MOHTHPYEMBIM Ha KopIryce 17, a i mpuBoa
oceit Koj1ecHOro maccu 9 B orcek kopmyca 17 yCTaHaBIMBAIOT JIEKTPOABUTATEND 14.
Csepxy kopmyca 17 MOHTHpPYIOT mapHup 11, Ha KOTOPOM 3aKpPeIIIOT 610K 8 1715 BU-
Aeokamephl 18 u 3akphIBaIOT ee Mpo3pa4yHoil monychepoit 12. Buyrpu 61oka 8 pis
BHJIEOKaMephl 18 ycTaHaBNIUBAIOT dNeKTpoaBHratesn 19 mis moBopoTa BUAEOKAMEPHI
18 Ha 3anaHHBIN YTOJI IO TOPU3OHTAIH U BepTUKaIH (cM. ¢ur. 3). Kopnyc 17 camoxon-
HOT'0 30H[a 7 BBHINONHSAIOT U3 JIaTYHH C yJeJIbHON IIOTHOCTE 8440 Kr/M3 U pacueTHON
Maccoill 308aa 16kr, uTo obecrieurBaeT HEOOXOJUMOE TPEHHE CLIEIIEHHMS KOJIEC [IIACCH
9 co creHkoi Tpy60IIpoOBOa, IPU ITOM CAMOXOIHBIH 30H] 7 cIOCOOEH TAHYTH 3a 060t
cBhIlIe 50 METPOB KOMMYHUKAIITMOHHOT'O JIEKTPHYECKOro Kabens 13 ¢ TpocoM (Ha uep-
TeXe He MokasaH). 3ateM npoduieMep | COEIUHSIOT ¢ CAMOXOMHBIM 30HAOM 7 (CM.
¢ur. 2), nns yero mapHUp 3 Ha KOpIyce 2 BBOIST B 3alleILIEHHE C MIAPHUPHOH OCBIO
15 na 3agHel yactu xopmyca 17 camoxogHoro 3ouaa 7. OIHOBPEMEHHO KOMMYHHKA-
IUOHHBIM JJIEKTpHYECKUM KabeneM 13 depe3 pa3béM COEAMHSIOT 3JIEKTPOHHBIN 610K
16 camoxoHOro 30H1a 7 ¢ MOAYJIEM IEKTPOHHMKH 5, H3MEPHUTEIEM PACCTOSHUM B OT-
ceke 6 npodunemepa 1 U NPUBOIAT CUCTEMY BHYTPHTPYOHOIrO KOHTpOJIS TPyOOIpo-
BOJa B FOTOBHOCTB K pabote (cM. ¢wur. 1). CTeneHs 3alUThl KOMIIOHEHTOB CHCTEMBI
BHYTPUTPYOHOI0 KOHTPOJIS Tpy6onpoBosaa cootseTcTByeT Ip 65.

B cucreMe BHyTpUTpYOHOTO KOHTPOIS CaMOXO/IHBIH 30H. 7 BBITIONHAET (YHK-
LMIO NPOTATMBAHMA NpoduieMepa 1 U TeleHnHCIIEKIIUN 06CIeyeMOoro TpyoonpoBoa.

Jnst ymyqiieHHOM IPOXOAUMOCTH B YCIIOBHSAX 3arpsi3HEHHOTO TPYGOMPoOBoAa maccH 9
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CaMOXOJIHOT'0 30H/1a 7 CHaOXXEHO YeThIPbMS apaMH KoJjiec, KOTOPBIE BCe SBISIOTCS Be-
OyLIUMH, a IPOTEKTOP KOJIEC BHINOIHEH C arpeCCUBHBIMU IpyHTO3alenaMu (Ha uep-
TeXXe He nokaszaHo). [Ipu sTom uis obcneoBaHus KOJLUIEKTOPOB TPYOOIPOBOIOB AUa-
MeTpoM Oosbiie 250MM Kolieca maccu 9 caMOXOAHOro 30HAa 7 MEHSIOT, )i 3TOro
BHYTPEHHHUE KOJIECA CHUMAIOT, & BMECTO KpaHMX KOJIEC YCTaHaBJIMBAIOTCS KoJyeca
OonplIero quamMeTpa U ¢ OONBIINM pa3HOCOM, YTO YBETHYHUBAET YCTOHYHMBOCTD H ITPO-
XOJUMOCTBH CAMOXOIHOT0 30Ha 7.

[ npoBeneHuss BHYTpUTPYOHOro KOHTpOJISI TpyOOIpoBOLa COOpaHHYIO CH-
CTEMyY ITOCPEACTBOM NPULIENHBIX NeTelb 10 Ha kopmyce 17 camoxoaHoro 30HAa 7 ommyc-
KaroT B HCCllelyeMylo TpyOy (Ha ueprexe He oKa3aHa), Ipu 3ToM OJIOK 8 ¢ BUeOKa-
Mepoil 18 Ha 61oke mapHupoB 11 BUHTOM (Ha YepTe)ke He IOKa3aHO) BPYYHYIO MMOJ-
HUMAIOT Ha HEOOXOJMMYIO BBICOTY B 3aBHCHMOCTH OT JUaMeTpa TpyoOomnpoBoja. s
TpyO ¢ BHyTpeHHUM auametpoM 140 Buaeokamepy 18 onmyckaroT BIZIOTHYIO K KOPITYCY
17, a nnsg Tpy6 ¢ GonbmuM guaMeTpoM, 4ToOkl po3padHas nonycdepa 12 He 3arpss-
HANAch OTXOJaMH, 6110k 8 ¢ BumeokaMepoii 18 mogHUMArOT 10 MECTY Ha OOJIBIIYIO BEI-
coty. [lockonbky mapHupHas och 15 Ha kopmyce 17 caMOXOQHOTO 30HAA 7 U LIAPHHUP
3 Ha xopiyce 2 npodunemepa 1 06pa3yroT HIAPHUPHOE COEAMHEHHE C OTHOM CTENEHBIO
CBOOOJIBI ATO Mo3BoAET HOOYEPETHO 3aBOAUTH B TPYOOIIPOBOI CHAYaIa CaMOXO THBIN
30HA 7, a 3areM npoduieMep 1, 6rarogaps yeMy BO3MOXHA DKCILIyaTaI[|sl CHCTEMBI
BHYTPUTPYOHOI'0O KOHTPOJIA B Y3KHX KOJOALIAX CO CMEIEHHEM JIOTKa TPyOOIpoBOa B
CTOpOHYy (Ha 4epTexe He Moka3zaHo). s obecrnieueHuss ABMKEHHS CHUCTEMBI BHYT-
PUTPYOHOTO KOHTPOJIS IO TpyOe B OOpAaTHOM HAINpaBIIEHWH €€ BBITATHBAIOT C IOMO-
IIBIO TPOCA, KOTOPBIM CBs3aH C JATYMKOM HATsDKEHMs (Ha YepTedke He MOKa3aHo), U
€CJIM HET HaTsDKEHUsA, TO 3JIEKTPOABUrarTelb 14 npuBoaa Koiec maccu 9 ocTaHaBIMBa-
eTcs, IPK 3TOM BpallleHHe BeyLIHX KOJIeC MPeKpalaeTcs, YTo MPeJOTBPALIaeT [oMa-
JaHUe TPOCca B BellyllMe KoJieca CaMOXOIHOI0 30Ha 7 H HeIOITy CTUMBIH pa3BOPOT MpPo-
¢dunemepa 1 momepek uccienyemoit TpyObl. [ yBeIMYEHHUS TOYHOCTH M3MEPEHUS
npoduns TpyOsl aNrOPUTM IBIDKEHHS CHCTEMBI BHYTPUTPYOHOTO KOHTpOJS MOAOH-

paroT TaKuM o6pa30M, YTOOBI HWHTCPBAJI MCXKAY U3MEPCHUIMHA OBLI KpaT€H LJINHEC KO-
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JnecHOM 6a3bl 6JI0KOB ONOPHBIX H3MEPUTENBHBIX KOJEC 4, @ HEMOCPEACTBEHHO H3MEpe-
HUS IIPOBOASAT MOCJIE ITOJTHOM OCTaHOBKU CUCTEMBI IpoduiieMep 1 — CaMOXOTHBIH 30H]
7. KOHCTPYKTHUBHO B CHCTEME BHYTPUTPYOHOTO KOHTPOJIS TAaKXKe pealn30BaHa BO3-
MOXHOCTb ITOCTPOHKH IMpoduIIsA TpyOOIIPOBOIa B peallbHOM pe)XUME BPEMEHH, T.€. IPpa-
¢uK BbIYEpUHBaETCs MO Mepe NPOABUKEHHS IO TPYOe CaMOXOJHOIO 30HAa 7 ¢ Mpo-
¢dunemepom 1. ITpodunemep 1 cucteMbl BHYTPUTPYGHOTrO KOHTPOJIS BBIIOJIHEH BBICO-
KOTOYHBIM U XapakTepusyercs pabounm auanazosom munyc 15° — mmoc 15° nuanaszo-
HOM kpeHa MuHyc 90° — mumroc 90°, TouHOCTBIO H3MepenHs YKIIOHa £30ceK, 4To JOCTH-
raeTcsi COOTBETCTBYIOIIEH OpHUEHTAIMEH Ocel akcelepoMeTpa U HHKIIMHOMETpa pasMe-
IIEHHBIX B OTCEKE 6 C U3MEPHUTENIEM PACCTOSHHU (Ha YepTexe He MMOKa3aHbl) U KOMIIEH-
calMei 110 TeMIIepaType NOKa3aHUM JaTuMKa yIiia IOBOPOTa HHKIHHOMETPA M JaTYHKA
YCKOPEHHH aKceylepoMeTpa (Ha dyepTexke He MOKa3aHbl).

B npouecce paboTel ccTEMBI BHYTPUTPYOHOTO KOHTPOJISI 0 KOMMYHHUKAI[HOH-
HoMy kabemo 13 ¢ mynbeTa ynpasieHus (Ha 4epTexe He MOKa3aHo) OIepaTopoM Hoza-
I0TCSE HeOOXOUMbIe KOMaHIbI YIPABIeHUs Ha 3JIEKTPOHHBIM 610K 16 ynpapienus u
IPUHUMAETCS TeKyIlas HHPOPMAIHs OT MOAYJIS SNEKTPOHHKH 5, HU3MEPUTEIIST PACCTO-
sSHHM 6, pa3sMEILEHHOTO B OTCeKe 6 npoduieMepa 1 v BHIEOCHTHAIBI OT BUIEOKAMEPEI
18 camoxogHoro 308aa 7. Takxke 10 KOMMYHHKAIIMOHHOMY Kabemo 13 nogaercs nu-
TaHHWE Ha 3JIEKTPOABHUraresib 14 npuBoja ocet KOJECHOTO IMAacCH 9 U Ha 3JIEKTPOIBH-
rarend 19 g noBopora Buaeokamepsl 18. Dnexrpoasuratenu 19 o6ecrneynBaoT BO3-
MOXHOCTB YNpaBJI€HUs BUIeoKaMmepou 18 ¢ moBopoToMm ee Ha yron ot -45 1o +45 rpa-
JIyCOB IT0 TOPU30HTaIH U Ha yrod -30 1o +90 o BepTUKaIH.

Jis yMEHBIIEHUS OMUYECKUX MOTEPh B KOMMYHHUKAIIMOHHOM Kabese 1 B mpo-
[ecce M3MEpPEHUH HaIpsHKEHUE Ha JJIEKTPOHHBIE CXEMBI CHCTEMBI MpPEIBAPUTENHHO
nogHumMaroT ¢ 12B 1o 36B, a 3atem cHmkatot 1o 12B u 5B. [Ipu nepenaye Bugeocur-
Hajla 10 KOMMYHMKaIlMUOHHOMY Kabemnro 13 Tuma «BUTas mapay OCYIIECTBISIOT ABOM-
HOe IIpeobpa3oBaHKe CUTHANIA CHaYalla PACCOTIACYIOMIUM YCUIIUTENEM Ha CTOPOHE BH-
Aeokamepsl 18, a 3aTeM COTNacyIOIUM YCHIHTEIEM Ha CTOPOHE IyJIbTa OMeparopa ¢

MOHHTOPOM (Ha HepTexe He MOKA3aHO).
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ITocraBneHHas B M300pEeTEHUH 3a/1a4a M TEXHMYECKHI PE3YIIbTAT JOCTUTAETCS 3a
cueT OJIOYHOTO MCIIONHEHHUS CHCTEMBI BHY TPUTPYGHOTO KOHTpPOJIA TPY6GOIIPOBOAa, IpH
3TOM OJAHOBPEMEHHO OCYIIECTBISAIOT BU3yalbHBIH TeleMETPHUECKUH KOHTPOJIB COCTO-
SHUS TPYOOIPOBO/IA U BBIUEPUHBAET C BHICOKOM TOYHOCTBIO IPOQHIE TPYOGOPOBOIA B
peanbHOM peXxuMe BpeMeHH. Vi3MepseMble U3MepuTeseM pacCTOSTHUN 6 mapamMeTpsl 3a-
ITUCBIBAIOTCS B IIAMATH MOJYJIS 3JIEKTPOHUKH 5, KOTOPBIM 00€CTIEYNBAET BO3ZMOXKHOCTh
HaKOIUIeHHs1 00pabOTKM M nepeaadd GOpTOBOi HHPOPMALMH Ha ITyJIbET OLEPATOpa.

Heobxoxrmast TOYHOCTH BHYTPHTPYOHOrO KOHTPOISl JOCTHIAETCS 33 CUET OpH-
THHAJIIBHOTO HCIOJHEHHS CHCTEMBI, MO3BOJLIIONIEH BecTH 00630p TpybGompoBoja Imo-
CPeACTBOM BHZICOKaMephl 18 B mporecce U3MEpEHU U MONYYESHHUs TEJIEMETPUYECKON
MH(OPMAMU O COCTOSHUM CTEHOK TPYOBI, IIpH 3TOM rpaduyeckas HHPOPMAIMA 10-
NOJHSAETCS TEeIEeMETPUYECKHM KOHTPOJIEM BHYTPEHHETO COCTOSIHHSI TIOBEPXHOCTH 00-

cJIcayemMoro oObeKTa.

HcTtounuku I/IHQ)Oi)M&III/II/IZ

1. RU Ne 2164661 C1, 27.03.2001.

2. RU Ne 131866 U1, 27.08.2013.
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4. RU Ne 2529820 C2, 27.09.2014 (nporoTwi).



®opMmyna uzoOpeTeHus

1. CucreMa BHYTpUTPYOHOTO KOHTpOJI TpyOONpoBo/ia, BKIIFOYAIOIIAs TIPO-
dunemep (1) co cpencTBoM nepeMelIeH s, COAEPK ALK KOpHyc (2) ¢ 6I0KaMH Omop-
HBIX KoJiec (4) ¥ pa3MellleHHbI# B Kopiryce (2) repMEeTUYHBIH MOIYIIb 3JIEKTPOHUKH (5),
BBINIOJIHEHHBIH C BO3MOXHOCTBK) HAKOIUIEHUS 00pabOTKU U mepeaadu OOpTOBOW HH-
dopmary, oTIaHYARIAsICH TeEM, YTO Kopiryc (2) npodmiemepa (1) cHaOxeH mapHu-
poM (3) u comepxut otcek (6) ¢ U3MEepUTENIeM PacCTOSHUI (PYHKIIMOHAJILHO CBSA3aH-
HBIM ¢ OJI0KaMH OMOPHBIX KoJec (4), a cpeacTBo nepeMerieHus npodunemepa (1) Boi-
NIOJTHEHO B BUeE caMoxonHoro 3oHAaa (7), comepxaiuit konecHoe maccu (9) ¢ Bexy-
LIMMH KOJIeCaMH, 3aKpeIuieHHOe Ha Kopiryce (17), Ha KOTOpOM CMOHTHPOBAHBI JJIEK-
TpoaBurarens (14) ansa npuBoAa Beaynmx kolec maccH (9), 61ox mapaupos (11) ¢
61o0xoM (8) Buneokameps (18) ycTaHOBIEHHO#N BHYTpH Npo3padHoit noxycdepst (12)
¥ cHabxeHa snekTpoaBurarensMu mosopota (19) Bugeoxameps (18) Ha yroi ot -60 1o
+60 rpaxycoB no ropuzoHTaNu 4 Ha yroin -30 go +90, mpuueM camoxoaHsbli 307 (7)
CHa0)keH KOMMYHHKAIIHOHHBIM 3JIeKTpHuYecKiM kabeneM (13) mis nepenaqu 60pToBOit
MHGOPMAIIH OT JIEKTPOHHOTO 6J10Ka (16), momaun 3JIeKTPUIECKOro MUTaHUS Ha dJTEK-
TpoABUraTesy nmosopota (19) u anexrpoasurarens (14) ays npuBoa kosec maccu (9),
a Ha 3aJHel yacTH Kopmyca (17) camoxoxHoro 30oH4a (7) CMOHTHpPOBaHa MIapHUpHAs
ock (15) nns npucoenuuenus mapuupa (3) xopmyca (2) npodpuiemepa (1).

2. Cucrema o 1. 1, oTim4aomasicsi TeM, 4TO ONOPHOE Koyeco (4) sBIs-
€TCsl U3MEPUTENHHBIM AT U3MEepPEHUsi PaCCTOSHUS NPH NEPEMEIIeHHH TIpodriieMepa
(D).

3. Cucrema 1o 1. 1, oT/IHYAOIIASICA TEM, YTO KOMMYHUKAI[IOHHBIH 3J1€K-
Tprdeckuii kabens (13) ais nepenadu 60pTOBOI HHPOPMALIMK CAMOXOAHOI'O aBTOHOM-
HOro 30H7a (7) BBIIOJIHEH TUIIA «BUTAS Mapa» B YJHYHOM UCIOIHEHHH.

4. Cucrema no 1. 1, ommuaromasics teM, 4to 6110k mapuupos (11) Ha Kop-
nyce (17) camoxomgHoro 30HAa (7) BEIIOJIHEH ¢ BO3MOXHOCTBIO IIOJAbEMA BPYUYHYIO

6ioka (8) ¢ Buneoxamepoii (18) Ha 3agaHHYIO BBICOTY.



5. Cucrema no 1. 1, orsiH4alomascsa teM, 4Yto kopiyc (17) camoxoaHoro
30H7a (7) BBINOJHEH U3 JIaTyHU 3aJJaHHOW Macchl i obecreueHus CIEeTIIEHUs Koec

maccu (9) ¢ TpybonpoBogoMm.
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