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(57) Pedepar:

N306pereHne OTHOCUTCS K HW3MEPHUTEIBHOM
TeXHUKE M TPEeNHA3HAYEHO IS M3MEpPEHUs
JIUAJIEKTPUYECKOH TPOHULAEMOCTH W BIIAXKHOCTHU
MaTepUaIoB IPU MOMOIIM YCTPOHCTBA BIIaroMep-
JIUAIIBKOMETpP, KOTOPOE COAEPKUT 3JIEKTPOHHBIN
OJIOK, W3MEPUTEIbHYIO SYEWKY W TEPBUYHBIN
peoOpa3oBaTellb, IPEICTaBISIONIMYM COO0M OTPE30K
JUTMHHOW JIMHWUM, OOpPa30BAHHBIM METAJUIMYECKUM
MIPYTKOM U METAJIMYECKUM OCHOBAHUEM, ITPU 3TOM
U3MEpUTENNbHAS TUeKa KOHCTPYKTUBHO COBMEIICHA
C TEpPBUYHBIM TIpPeo0pa3oBaTENeM | COJEPKUT
JIETEKTOP, MOAKIIOUEHHBI HEMOCPEICTBEHHO K
BXOAY EPBUUHOTO ITpeodpazoBates. [IpennoxeHo
M9Th  BAapUAHTOB  BBINOJIHEHUS  IIE€PBUYHOIO
npeobpazoBarens. Bapuant 1 - Merammmueckoe
OCHOBAHHME BBIIIOJIHEHO B BHUAE NPSMOYIOJIBHOMN
paMKH, BapuUaHT 2 - METAJUIMYECKOE OCHOBAHHUE

BBIIIOJTHEHO B BHUJE IIOJOTO HWIMHApPA C
MIPOAOJIbHBIMU IIEJISIMU. [MepBuunbIe
npeoOpazoBaTenu yKa3aHHBIX BapUAHTOB

Crp.: 1

YCTAHABJIMBAIOTCS Ha CTEPXKEHb JUISI KOHTPOJIS
MaTepuajoB B pesepByape. i1 KOHTposst Ipod
YCTPONUCTBO CHaOXeHO KacceTod. Bapuant 3
BBITIOJTHEH HA OCHOBE KIOBETBI C JOTIOJHUTEIBHOMN
IJIACTUHON-KPBIIIKOMH. B BapuaHTe 4
npeoOpa3oBaTeNlb BBINIOIHEH B BUAE TPYOBl AJs
W3MEpPEHHsI MATEPUAJIOB B IIOTOKE O] JABJICHUEM.
B BapuaHTe 5 ycTpoNcTBa BHYTPEHHUI ITPOBOJHUK
MIEPBUYHOTO npeodpazoBareis COBMEIIICH
KOHCTPYKTHUBHO C €r0 KOPIIyCOM, YTO TO3BOJISIET
BCTPauBATh IIEPBUUHBIN TPe0OPa30BATENb B CTEHKY
TpyOBbl OypOBOI KOJOHHBI WM B CTEHKY KaMephbl
6eToHOCMECUTEIbHOrO ycTpoucTBa. IloBblieHHe
TOYHOCTHU W3MEpEHUs JINBIIEKTPUIECKON
MPOHULAEMOCTH W BJIQXHOCTH  MaTepHhaya
HEIOCPEACTBEHHO B pe3epByapax Ha pa3HbIX
YPOBHSIX, B TPyOOIIPOBOIAX 101 AABJIEHUEM,  TAKIKE
B YCIIOBHSIX >KECTKUX MEXaHMUYECKMX BO3JEHCTBUI
SIBIIICTCS TEXHUUYECKUM PE3yJIbTaTOM U300pEeTEeHUs.
5H.u 18 3.1 ¢-1b1, 17 wi.
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(54) MOISTURE METER-DIELCOMETER (VERSIONS)

(57) Abstract:

FIELD: measuring equipment.

SUBSTANCE: invention is meant for measuring
permittivity and moisture content of materials by means
of device the moisture meter-diclcometer, which
includes an electronic unit, a measuring cell and a
primary converter, which is a section of a long line
formed by metal bar and metal base, measuring cell is
structurally combined with primary converter and has
a detector connected directly to input of primary
converter. Five versions of primary converter are
disclosed. Version 1 - metal base is made in form of
rectangular frame, version 2 - metal base is made in
form of hollow cylinder with longitudinal slots. Primary
converters of said versions are installed on rod for
control of materials in tank. To control samples, device
is equipped with cassette. Version 3 is based on a
cuvette with an additional plate-cover. In version 4
converter is made in form of a pipe for measurement
of materials in flow under pressure. In version 5 of
device, internal conductor of primary converter is
structurally combined with its housing, which enables
to embed a primary converter in pipe wall of drill string
or in mixing chamber wall of device.

EFFECT: high accuracy of measuring permittivity
and humidity of material directly in reservoirs at

Crp.: 3

different levels, in pipes under pressure, as well as in
conditions of rigid mechanical effects is technical result
of invention.
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OnucaHre TEXHUYECKOT O PELIECHHUS

TexHrnuyeckoe peleHrne OTHOCUTCSI K U3MEPUTEIIBHOM TEXHUKE U ITPEAHA3HAYEHO IS
VU3MEPEHUS JUAIEKTPUUECKON MTPOHULAEMOCTH M BIAXKHOCTU MaTEpUaJIoB. TeXHUUECKOE
pelIeHre MOXKET OBITh TAKKE IPUMEHEHO 1711 KOHTPOJISI KOHLEHTPALUM CMECH BELIECTB,
IJIOTHOCTHU U IPYTUX (PU3UUECKUX APAMETPOB, BIUSIONIMX HA AUIIEKTPUUECKYIO
IIPOHULIAEMOCTb.

N3Becten Bnaromep-auanbkomeTp (ITatent Ne RU 2285913, omy61. 20.10.2006 1.),
co/iep Kalluii IEPBUYHBIN MpeoOpa3zoBaTesb, MOAKIIOUEHHBIH K 3JIEKTPOHHOMY OJIOKY,
COZIEpIKAIlIEMY aBTOT€HEPATOpP, IPUUEM ITIEPBUYHBIN ITpeodpa3oBaTesib 0Opa30BaH
METAJUIMYECKMM OCHOBAHMEM B BUZE UMJIMHIPA U BHYTPEHHUM IIPOBOJHUKOM, PACTIOIOKEHHBIM
BHYTPU LWJIMHAPA MAPAIIIENIBHO €r0 OOKOBBIM CTEHKaM, OJJMH KOHEL| BHYTPEHHET O IIPOBOAHUKA
MIOJIKJIFOYEH K aBTOT€HEPATODPY.

B nanHOM BaromMepe-auaibKOMeTpe AUIIEKTPUYECKasi IPOHULAEMOCTb KOHTPOIUPYEMOTO
MaTepuasa ONpeaeIsIeTcs 0 YaCTOTe aBTOTEHEPATOPA, B YaCTOTO3aAAIOIIYIO LIETTb KOTOPOTr'O
BKJIIOUEH B KAUECTBE Pe30HaTOpa MEepBUUYHBIN peobpaszoBartesb. [lepBUUHBIi
IpeoOpa3oBaTeib NPEACTABIISIET COOON OTPE30K JIMHHOW JIMHUM, 3JIEKTpUUecKas JUIMHA
KOTOPOTO OMPENETIETCS 3ANOIHSIOIIMM €r0 KOHTPOJIIMPYEMBbIM MaTepraiioM. Ho Ha yacToTty
aBTOI€HEPATOPA BIIMSET TAK)KE KOHCTPYKLMS 2JIEMEHTA CBS3U PE30HATOPA C AKTUBHBIM
9JIEMEHTOM aBTOTEHEpATOpa U Apyrue (pakTOphl, B TOM YKCIIE JUTMHA KOsl MeXAY 3TUM
3JIEMEHTOM CBSI3U U aBTOT€HEPATOPOM. B pe3ynbTaTe U3BECTHBIN BIIArOMEP-AUITBKOMETP
MMeEET HU3KYIO TOYHOCTDb U3MEPEHUS. BTOpPOI HENOCTATOK TAHHOTO YCTPOWCTBA COCTOUT B
TOM, YTO OHO He 00ecreYrBaeT U3BMEPEHUE MHUMOM COCTABIISAIONICH KOMITJIEKCHOM
JUJIEKTPUUYECKON MPOHULIAEMOCTH - TAHTEHCA AUIEKTPUUECKUX ITOTEPB.

B omcanum x matenty Ne RU 2285913 yka3zaHO, 4TO NPU 3aIIOJTHEHUU TIEPBUYHOTO
npeoOpa3oBaTeisi BOJOM YacToTa aBTOT€HepaTopa yMEeHbIWIAach 10 9 MI'1j mo cpaBHEHUIO
¢ 13 MI'u anst mpeoOpa3zoBaTes, 3alI0JIHEHHOTO BO3/1yXOM, T.€. Bcero B 1,5 pa3a, XoTs
INIEKTPUYECKAS ITTMHA IEPBUYHOTO MMPeoOpa3oBaTeNs yBEIUUWIACEH IIPU 3aMI0JTHEHUU BOIOM
IIPUMEPHO B 9 pa3 (KBaApaTHBINA KOPEHb U3 OTHOCUTEIIBHOM IUIEKTPUUYECKON ITPOHULIAEMOCTH
BoJibl). TakuMm 00pa3oM, U3BECTHOE TEXHUUECKOE pelIEHUEe 00eCreunBaeT JIMIIb KOCBEHHOE
U3MEPEHUE TUDIIEKTPUUECKON IIPOHULAEMOCTH - 110 IPALYUPOBOYHBIM XapaKTEPUCTUKAM.

B ToM ke onucaHuM Takke yKa3zaHo, 4ToO «/1J1s1 00eCIeYeHUs BETMUMHbBI PETUCTPUPYEMOTO
CUTHaJIa, TOCTATOYHOM /IS UBMEPEHUS U TpeoOpa30BaHUsi MHPOPMATUBHOI'O CUTHAJIA»,
HEO0OXO0IMMO «BBICOKOE 3HaUeHHUe (He MeHee 10) ToOpOTHOCTH» pe30HATOPa, OOPA30BAHHOTO
MEPBUYHBIM IpeobpazoBateieM. [1pu n3MepeHnn MaTepraioB ¢ OOIBIIMMH IUJIEKTPUUECKUMU
MOTEPSIMU JJ151 JOCTUKEHUS TAKOM BBICOKOM TOOPOTHOCTHU B TAHHOM YCTPOWCTBE BHYTPEHHUHN
MIPOBO/IHUK BBITMOJIHSIIOT MOKPBITHIM IUJIEKTPUUECKON 000TIOUKOMN, TPUUYEM TOJIILIMHY TAKOTO
MTOKPBITHUS TOJIOUPAIOT B 3aBUCUMOCTH OT 3JIEKTPOPUIUUECKUX ITAPAMETPOB KOHTPOJIMPYEMOTO
Matepuana. Ho mpu NoKpbITUM BHYTPEHHET O MPOBOAHUKA TUAIEKTPUUECKON 0OO0IOUKOMN
CHW)KAETCS UyBCTBUTEIIbHOCTD BIIATOMEPA-AUAIIBKOMETPA K AUJIEKTPUUECKON TPOHULIAEMOCTH
KOHTPOJIMPYEMOTO MaTepHasa, 4TO IIPUBOIUT K JOIIOJIHUTEIIBHOMY CHUKEHUIO TOYHOCTH
U3MEPEHU.

Haubomnee 01M3KUM MO TEXHUUECKOM CYIIIHOCTH U IOCTUTAEMOMY PE3YJIbTaTy K
MpeIJIaraeMoOMy YCTPOMCTBY SIBIISIETCS BIArOMEP-AU3IbKOMETD (3asBKa Ha MOJIE3HYIO MOJIEb
Ne RU 2012148490/07 (077877) ot 14.11.2012), coaepkaiuii IEpBUYHBIN ITpeoOpa3zoBaTeib
Y 3JICKTPOHHBIN OJI0K, MOAKJIIOUEHHBIN K IEPBUYHOMY IIPEOOPA30BATENIO YEPE3
U3MEPUTEIIbHYIO STUElKY, IEPBUUHbIN TPeoOpa30oBaTelb 00pa30BaH METAJIIMUECKUM
OCHOBAHMEM U METAJUIMYECKUM IIPYTKOM, IIEPBBIA KOHEL KOTOPOI'O Pa3MELIEH B OTBEPCTUH,
BBIINIOJIHEHHOM B OCHOBAHWH, U 3aKPEIUJIEH YEPE3 U30JISITOP U3 IUIIEKTPUKA, K IIEPBOMY KOHILY
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METAJUIMYECKOI'O NPYTKA [MOACOEAMHEH CUTHAJIBHBIN IIPOBOJIHUK U3MEPUTEIIBHON TUYEHKH,
U3MEPUTENbHAS AYENKA COAEPKUT KAK MUHUMYM OIUH AETEKTOP, IMTOAKIIIOYEHHBIN K
CUTHAJIbHOMY ITPOBOJIHUKY, 3JIEKTPOHHBIN OJIOK COACPKUT MEPECTPAUBAEMBIi 110 YACTOTE
T€HEPATOP FAPMOHUYECKOTO CUTHAJIA.

JlaHHO€ yCTPONCTBO UMEET HEAOCTATOYHbIE (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH.

Llenbro mpeIaraeMoro TEXHUIECKOTO PEIICHUS SIBIISIETCST 00ecTieueHre BBICOKOM TOYHOCTU
U3MEPEHUN TUIIEKTPUUECKON IIPOHULAEMOCTH U BIIAXKHOCTH MATEPUATIOB IIPU PACIIUPEHUUA
(YHKIMOHATIBHBIX BO3MOXHOCTEM, & UMEHHO:

- obecrieueHre BBICOKOM TOUHOCTH U3MEPEHUI KUIKUX MATEPUAJIOB HETTIOCPEICTBEHHO B
pe3epByapax Ha pa3HbIX YPOBHSX;

- obecrnieueHne BHICOKOM TOUYHOCTH U3MEPEHUiT Mpo0d MaTepuaoB, HAIIPUMED, B
71abOPATOPHBIX YCITOBUSIX;

- obecrnieueHre BHICOKOM TOYHOCTH U3MEPEHUI MaTEpUaIoB B TPYOOIIPOBO/IE TTOT
JTaBJICHUEM

- obecrnieueHre BHICOKOM TOYHOCTH U3MEPEHUI MaTepraioB ¢ aOpa3uBHBIMU CBOMCTBAMU
B YCJIIOBUSIX KECTKUX MEXAHUUECKUX BO3/IEUCTBUI HA MIEPBUYHBIN TPEOOPA30BATEND.

JI1st HOCTHKEHUSI MTOCTABIIEHHOM LEIU NTPeIaratoTcs MsTh BApUAHTOB BJIaroMepa-
JIUAIIBKOMETpA. YKa3aHHbIE BAPUAHTHI XapaKTEPU3YIOTCS MHBIM OOIIUM U300 peTaTeTbCKUM
3aMBICIIOM U 00€CTIEUUBAIOT MOBBIIIIEHWE TOYHOCTU U3MEPEHUMN AUDJIEKTPUUECKON
IIPOHULAEMOCTH Y BIIaXKHOCTU MaTEPUAJIOB.

B nepBoM BapuaHTE ITOCTABIICHHAS LEJIb JOCTUTAETCS TEM, UTO BO BJIATOMEpE-
JIMBIIBKOMETPE, COACPIKAIIEM IMEPBUUHbIN TPEOOPA30BATENb U IJIEKTPOHHBIN OJIOK,
TTOKJTIOUEHHBIN K IEPBUIHOMY ITPeoOpa30BaTEIIO Uepe3 U3MEPUTEITbHYIO STUYEHKY, TIEpBUYHBIIM
npeoOpa3oBaTeb 00Pa30BAH METAIIIMUECKMM OCHOBAHUEM U METAJUIMUYECKUM MPYTKOM,
IIEPBBIM KOHEL KOTOPOTO Pa3MEILEH B OTBEPCTUH, BBIIIOJTHEHHOM B OCHOBAHUHU, U 3aKPEIUICH
yepes U30JIATOD U3 IUIIEKTPUKA, K TIEPBOMY KOHIY METAJUTMUECKOTO MIPYTKA ITOACOEAUHEH
CUTHAJIbHBIN ITPOBOJHUK U3MEPUTEIIBHON TUYENKH, UBMEPUTEIIbHAS TUYEUKA COJIEPKUT KaK
MUHUMYM OJIUH JIETEKTOP, MOIKJITIOUEHHBIN K CATHAJIbHOMY ITPOBOJHUKY, 3JIEKTPOHHBIN OJI0K
COJZIEPKUT IIEPECTPAUBAEMBIN 110 YACTOTE N'€HEPATOP FAPMOHHUYECKOTO CUTHAJIA, COTJIACHO
MIpeIaracMoMy TEXHUYECKOMY PELIEHUIO, METATUIMYECKOE OCHOBAHUE BBIIIOJTHEHO B BUIE
IIPAMOYTOJIBHON pPaMKH, IIOIPYKAEMON B KOHTPOJIMPYEMBII MaTEPUal, OTBEPCTHE C
pa3MELIEHHBIM B HEM IIEPBBIM KOHLIOM METAJUIMYECKOI'O IPYTKa BBIIIOJIHEHO HA IIEPBOM
CTOPOHE PaMKU, METAJIMUECKUI IPYTOK YCTAHOBIIEH BHYTPH PAMKH MapaJljIeJIbHO €€ OOKOBBIM
CTOpPOHAaM, Ha IIEPBOV CTOPOHE PAMKU COOCHO C BBIITOJIHEHHBIM B HEM OTBEPCTUEM YCTAHOBJIEH
METAJUIMYECKUN KOPITYC, BBIITOJTHEHHBIN B BUJIE CTAKaHA C OTBEPCTUEM B €T0 IHE, U30JIATOPD
YCTAHOBJIEH BHYTPU CTAKAHA U 3AKPEIUIEH ¥ IHA CTAKAHA, BHYTPU METAIUIMUECKOT O KOpITyCca
YCTAHOBJIEHA U3MEPUTEIIbHAS AUYENKA, IPUUEM AECTEKTOP U3MEPUTEIILHOMN AYENKU IO JKITI0YEH
HEMOCPEICTBEHHO K MePBOMY KOHIIY ITPYTKa, & OOIIUI MPOBOIHUK U3MEPUTEIBHOM STUSHKU
IIOAKIIIOYEH K METAJUIMYECKOMY KOPITYCY BHYTPH HETO, HA METAJUIMYECKOM KOPITyCe
yCTaHOBJIEHA My(Ta, Yepe3 KOTOPYIO BBIBEACH KaOElb, COSTUHSIONINI U3MEPUTETbHYIO
STUEHKY C AJIEKTPOHHBIM OJIOKOM, METATUTMYECKUI KOPITYC U My(hTa BBITIOJIHEHBI T€PMETUUHBIMU.

ITocraBiieHHas 1Eb JOCTUTAETCS TAKKE TEM, YTO BO BIIATOMEPE-AUIIIBKOMETPE,
BBITNIOJTHEHHOM IO IEPBOMY BAPHUAHTY, METAIUIMUYECKUNA IPYTOK BTOPBIM CBOUM KOHLOM
3aKpEIUIEH Ha BTOPOY CTOPOHE paMKH, IIPOTUBOIIOJIOKHOM IIEPBOM CTOPOHE, IIPUYEM, B MECTE
COEAMHEHUSI BTOPOTO KOHIA MPYTKA C pAaMKOW MEKy HUMU 00pa30BaH 3JIEKTPUUECKUIA
KOHTAaKT.

ITocraBieHHas LENb JOCTUTAETCS TAKKE TEM, UTO BO BIIarOMEpe-AUIIbKOMETPE,
BBITIOJTHEHHOM 10 TIEPBOMY BapUAHTY, IEPBUUHBIN TPeoOpa30BaTENh 3aKPEIJICH Ha CTEPIKHE,
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00ecreurBaroIeM BO3MOKHOCTD IMMOTPYKEHUSI pAMKH B pe3epByap C KOHTPOJIUPYEMbIM
KUAKUM MaTepuaioMm. [1pu aTom Kabenb MeX1y JIEKTPOHHBIM OJIOKOM U U3MEPUTETTbHON
STUEMKOM BBITTOJTHEH JJIMHOM OOJIbIIIEH, UeM IITyOrHa MOTPYKEHUS PAMKH.

ITocraBneHHas LENb TOCTUTAETCS TAKKE TEM, UTO BIIATOMEP-AUIIbKOMETP, BBITIOJIHEHHbIN
10 IEPBOMY BapUAHTY, CHaOKEH KacCeTOM, B KOTOPYIO yCTAHABIMBAETCS PaMKa U 3aJIMBAE€TCS
KOHTPOJIMPYEMBIN )KUIKUI MaTepUall, IpUuUeM KacceTa BBIIIOJIHEHA U3 METAJ1a U €€ pa3MepPhI
BBIOPAHBI C TAKUM PACUETOM, UTOOBI BHYTPh KACCETHI paMKa BXOJIMIa C MUHUMAJIbHBIM
3a30POM MEX]1y CTEHKaMH KacCeThl 1 OOKOBBIMU CTOPOHAMU paMKH. BbicoTa KacceTbl
MPEBBIIIAET BBICOTY paMKU. Ha miepBo¥i U BTOPO¥ CTOPOHAX PAMKU BBIIIOJIHEHBI OTBEPCTHS,
00ecreurBaloIIre MPU MOTPYKEHUH PAMKH B KACCETY € KUIKUM MAaTEPUAIIOM MOCTYIIJIEHUE
B PAMKY JKMIKOCTU U BBIXOJ U3 HEE BO3AyXa.

Bo BTOpOM BapuaHTe mocTraBjieHHas LEIb TOCTUTAETCA TEM, YTO BO BlIaromMepe-
JIMDIIBKOMETPE, COACPIKAIIEeM IMEPBUUHBIN TPE0OPA30BATENb U IJIEKTPOHHBIN OJIOK,
TMOJIKJTIOYEHHBIN K IEPBUYHOMY ITPEOoOPA30BATENIO UEPE3 UBMEPUTETBHYIO STUEHKY, TEPBUUHbBIN
npeoOpa3oBaTeb 00pa30BaH METAJIIMYECKUM OCHOBAHUEM U METAJUIMUECKUM MPYTKOM,
IIEPBBIM KOHEL KOTOPOTO Pa3MEILEH B OTBEPCTUH, BBIITIOJTHEHHOM B OCHOBAHUHU, U 3aKPEIUIEH
yepes U30JIATOP U3 IUIEKTPUKA, K IIEPBOMY KOHIY METAJUIMYECKOTO IIPYTKA MOJICOEAUHEH
CUTHAJIbHBIN IPOBOJHUK U3MEPUTEIIBHON TUEUKU, U3MEPUTEBHAS TUEUKA COLNEPKUT KaK
MUHUMYM OJIUH JIETEKTOP, MOIKTIOUEHHBIN K CHTHAJIbHOMY ITPOBOHUKY, 3JIEKTPOHHBIN OJI0K
COJZIEPKUT IIEPECTPAUBAEMBIN 10 YACTOTE F€HEPATOP FAPMOHUUECKOTO CUTHAJIA, COTJIACHO
MIpeAIaracéMoOMy TEXHUUECKOMY PELICHUIO, METAJUIMYECKOE OCHOBAHUE BBITIOJIHEHO B BUAE
I10JIOTO LMJIMHAPA, ITIOTPYKAEMOTO B KOHTPOJIMPYEMbI MaTepUall, OTBEPCTHE C PA3MELLIEHHBIM
B HEM IIEPBBIM KOHLIOM METAJUIMYECKOI'O IPYTKA BBIIIOJIHEHO HA IIEPBOM TOPLE UMIUHAPA,
MeTaJIJIMYECKUM TPYTOK PACIIOIOKEH BHYTPU IIWJIMH/IPA BJIOJIb €70 OCH, B OOKOBOI CTEHKE
UUIMHAPA BBIIIOJHEHBI IIPOAOJIbHBIE LIEIM, HA TIEPBOM TOPLE LMJIMHAPA COOCHO C
BBIIIOJIHEHHBIM B HEM OTBEPCTUEM YCTAHOBIIEH METAJUIMUECKUI KOPIYC, BBITIOJIHEHHBIN B
BUJIE CTAKAHA C OTBEPCTUEM B €r0 JHE, U30JIATOP YCTAHOBJIEH BHYTPU CTAKAHA U 3aKPEIUICH
y JHA CTaKaHa, BHYTPU METAJUIMYECKOI O KOPIIyCa YCTAHOBJICHA U3MEPUTEIIbHAS STUEHKa,
IIPUYEM JETEKTOP U3MEPUTETIBHON TUEUKU MOIKIIIOUEH HEITOCPEACTBEHHO K ITIEPBOMY KOHILY
MPYTKa, a OOIINI MPOBOTHUK U3MEPUTEITHHOM STUYSHKU IMOAKITIOUEH K METATNTMYECKOMY KOPITYCY
BHYTPH HETO, Ha METAJUTMUECKOM KOPITyCe YCTaHOBJIEHA My(Ta, Yepe3 KOTOPYIO BBIBE/ICH
Ka0esb, COeTMHSIONINI U3MEPUTETBHYIO SUEHKY C AJIEKTPOHHBIM OJIOKOM, METAJJTMYECKUIA
KOpPITyC U My(Ta BBITTOJTHEHBI T€PMETUUHBIMH.

[TocraBneHHas LEnp JOCTUTAETCS TAKXKE TEM, YTO BO BJIaroMepe-aU3JIbKOMETPE,
BBIITIOJIHEHHOM I10 BTOPOMY BAPUAHTY, METAJUIMYECKUNA IIPYTOK BTOPBIM CBOUM KOHLIOM
3aKPEIUIEH HAa BTOPOM TOPUE UWIMHIPA, [IPUYEM, B MECTE COSIMHEHMSI BTOPOI'O KOHLA ITPYTKa
C UWJIMHJIPOM MEXIy HUMU 00pa30BaH 3JIEKTPUUYECKUI KOHTAKT.

[TocraBneHHas neilb JOCTUTAETCS TAKKE TEM, UTO BO BIATrOMEPE-IUIIbKOMETPE,
BBITIOJTHEHHOM I10 BTOPOMY BapHUaHTY, IEPBUUHBIN TpeoOpa3oBaTelb 3aKPEIJIEH Ha CTEPIKHE,
00eCneynBaroeM BO3MOXKHOCTb IMOTPYKEHUS UWIMHAPA B pe3epByap C KOHTPOJIUPYEMbIM
XKUIKUM MaTepuaioM. [1pu aTom Kabeab MeXy JIEKTPOHHBIM OJIOKOM U U3MEPUTETbHON
STYEMKOM BBIITOJTHEH JJIMHOM OOJIbIIEH, UeM IITyOruHa MOTPY>KEHUS MUIUHIPA.

ITocraBneHHas UEIb TOCTUTAETCS TAK)KE TEM, UTO BIIATOMEP-IUIIbKOMETP, BBITTOJTHEHHBIN
110 BTOPOMY BapUaHTY, CHA0KEeH KacCeTOH, B KOTOPYIO YCTAaHABIMBAETCS UIIMHIP U
3aJIMBAETCA KOHTPOJIMPYEMBIN KUJIKUI MAaTEpUaJl, IPUUEM KACCeTa BBINIOJIHEHA U3 METAJJIA
U €€ pa3Mephl BBIOPAHbI C TAKUM PACYeTOM, UTOObI BHYTPb KACCEThI LIMJIMH/IP BXOAUII C
MUHUMAJIBHBIM 3230POM MEX/y CTEHKaMM KacCeThl U OOKOBOM CTEHKOM NUIMHIpa. BricoTa
KacceThl PEBBIIAET BHICOTY HMIMHApA. Ha mepBoM v BTOpOM TOpHax MWIMHIPA BBITTOJTHEHBI
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OTBEPCTHsI, 00ECIICUUBAIOIIIME ITPU MTOTPYKEHUU UIIMHPA B KACCETY C )KUIKUM MaTepPUATIOM
IMOCTYIUIEHUE B UIMHAP KUIKOCTU U BBIXOJ U3 HErO BO3IyXa.

3akperuieHue IepBUYHOTO MPeoOpa30BaTEINsl HA CTEPIKHE JIJIs1 BIIATOMEPOB-/IU3IBKOMETPOB
IIEPBOrO U BTOPOI'O BAPUAHTOB IIO3BOJISET IIPOU3BOIUTH U3MEPEHUS HEIIOCPEACTBEHHO B
pe3epByape Ha pa3HbIX YPOBHSIX, YTO HEOOXOIUMO, HAIPUMED, IJISI KOHTPOJIS OT/IETICHUS
BOJIBI U3 BOJIOHE(PTSIHOM MM BOJOMAa3yTHOM CMECH.

BBenenue B coctaB BiraroMepa-au3aIbKOMETPA METATIIIMYECKON KACCEThI, CTEHKH KOTOPOW
B COBOKYITHOCTH C TTOBEPXHOCTHIO METAJUIMUECKOTO OCHOBAHHUS 00pa3yroT SKpPaHHbIN
MIPOBOJIHMK, 0OECIIEYMBAET TOUHOE U3MEPEHHUE MPOO KUAKUX MATEPUATIOB.

B TperpeM BapuaHTe IOCTaBIIEHHAS LEIb JOCTUTAETCS TEM, YTO BO Bjlaromepe-
JIMAIIBKOMETPE, COJIEPIKAILEM NIEPBUUHBIN TPpeoOpa3oBaTeNb U AIEKTPOHHBIN OJIOK,
MOAKJTIOUEHHBIN K IEPBUYHOMY MTPEOOPA30BATENIO YEPE3 UBMEPUTEIIbHYIO TUEHKY, IEpBUYHBIM
npeoOpa3oBaTelb 00pa30BaH METAJIIMYECKUM OCHOBAHUEM U METAJUIMUECKUM MPYTKOM,
IIEPBBIN KOHEL KOTOPOTO Pa3MEILIEH B OTBEPCTUH, BBIITOJTHEHHOM B OCHOBAHUH, U 3aKPEIUICH
yepes U30JIATOP U3 IUIIIEKTPUKA, K IEPBOMY KOHIY METAJUINYECKOI'O IPYTKA OJACOEAMHEH
CUTHAJIBHBIN IIPOBOJHUK U3MEPUTEIBHON STYENKH, U3MEPUTENbHAS STUENKA COIEPIKUAT KaK
MUHUMYM OJIUH JIETEKTOP, MOJIKTIOUEHHBIN K CHTHAJIbHOMY ITPOBOHUKY, 3JIEKTPOHHBIN OJI0K
COJIEPIKUT IEPECTPAUBAEMBII 10 YACTOTE F'€HEPATOP FAPMOHUUYECKOTO CUTHAJIA, COITIACHO
IIpeIaraeMoMy TEXHUYECKOMY PEIIEHUIO, METAJUIMYECKOE OCHOBAHHUE BBITIOJIHEHO B BUE
KIOBETBI, 3AII0JIHIEMON KOHTPOJIMPYEMBIM MAaTEPHAIIOM, METAJUIMYECKUN IIPYTOK PACIIOIOKEH
BHYTPH KIOBETBI BIOJIb €€ OCH, Ha BHEIIIHEN IIOBEPXHOCTHA CTEHKU KIOBETHI COOCHO C
OTBEPCTUEM, BBIIIOJIHEHHBIM B KIOBETE Y IEPBOI'0 KOHIIA METAJUIMYECKOTO IIPYTKA, YCTAHOBJIEH
METAJIMYECKUI KOPITYC, BBIITOJIHEHHBIN B BUJE CTaAKaHa C OTBEPCTUEM B €TI0 AHE, U30JIATOP
YCTAHOBJIEH BHYTPH CTaKaHa M 3aKpEIUIEH Y JIHA CTaKaHa, BHYTPA METAJUIMYECKOT 0 KOpITyca
YCTAHOBJIEHA U3MEPUTEIIbHAS AUYENKA, IPUUEM JETEKTOP U3MEPUTEIILHOMN AYENKU IO JKIII0YEH
HEMOCPEICTBEHHO K MEPBOMY KOHIY ITPYTKa, & OOIIUIM MPOBOIHUK U3MEPUTEIBHOM STUSUKU
IIOAKIIFOUYEH K METAJUIMYECKOMY KOPITYCY BHYTPH HETO, KPEIUIEHUE U30JIATOpA K CTAKAHY U
KpEIUIEHUE NTPYTKaA K U30JISATOPY BBIIIOJIHEHBI T€PMETUYHBIMHU.

[TocraBneHHas UENb JOCTUTAETCS TAKKE TEM, UTO BO BIIarOMeEpe-AU3IIbKOMETPE,
BBIIIOJIHEHHOM I10 TPETHEMY BapUAHTY, METAJUIMYECKUM IIPYTOK BTOPBHIM CBOUM KOHLOM
3aKpEIUIEH Ha CTEHKE KIOBETHI, IIPUYEM, B MECTE COEIMHEHNSI BTOPOI'O0 KOHIA IIPYTKA CO
CTEHKOM KIOBETBHI MEXK/ly HUMU 00PA30BaH AJIEKTPUUECKUI KOHTAKT.

ITocraBieHHas LEnp JOCTUTAETCS TAKKE TEM, YTO BO BIIarOMepe-Iu3JIbKOMETPE,
BBIITIOJIHEHHOM 110 TPETHEMY BaAPUAHTY, B KIOBETE Hal METAJUIMYECKUM IIPYTKOM Ha
(UKCMPOBAHHOM OT HETO PACCTOSIHMM YCTAHOBJIEHA ChEMHAsl MeTajlIndecKas IIacTUHA,
KOTOpasi O KpasiM UMEET KOHTAKT CO CTeHKaMHM KioBeThl. Ha mmactrine MoryT ObITh
BBIIIOJIHEHBI OTBEPCTUS WM IIPOAOJIBHBIE LIEIIH, IapaJlIeIIbHbIE OCU IIPYTKA.

Brnaromep-ansnbKoOMeTp, BBIIIOJHEHHbIN IO TPETHEMY BAPUAHTY, 0OECIIEUMBAET TOUHOE
U3MepeHue Mpod MaTepualioB, Kak KUIKHUX, TaK U ChIITyuuX, BHe OYHKepa, pe3epByapa,
HarpuMep, B Ja0OPATOPHBIX YCITOBUSIX.

B ueTBepTOM BapHaHTe OCTABJIEHHAS LIETb JOCTUTAETCSA TEM, UTO BO BlIaroMepe-
JMAIIBKOMETPE, COJIEPIKaIlleM IIEPBUUHBIN TpeoOopa3oBaTelb U 3JIEKTPOHHBIN OJIOK,
MTOAKJTIOUEHHBIN K IEPBUYHOMY ITPEOOPA30BATENIO YEPE3 UBMEPUTEIIBHYIO SUEHKY, IEpBUYHBIM
npeoOpa3oBaTelb 00pa30BaH METAIIIMYECKUM OCHOBAHUEM U METAJUIMUECKUM MPYTKOM,
IIEPBBINA KOHEL KOTOPOTO Pa3MEIIEH B OTBEPCTUH, BBIITOJITHEHHOM B OCHOBAHUH, U 3aKPEIUIEH
yepes U30JIATOP U3 IUIIEKTPHUKA, K IEPBOMY KOHIY METAJUINYECKOI'O IPYTKa OJACOEAMHEH
CUTHAJIBHBIA IIPOBOJHUK U3MEPUTEIIBLHON TUENKHU, U3MEPUTENbHAS AYENKA COOEPKUT KaK
MUHUMYM OJIUH JIETEKTOP, MOIKTIOUEHHBIN K CHTHAJIbHOMY ITPOBOIHHUKY, 3JIEKTPOHHBIN OJI0K
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COJICPKUT TIEPECTPAUBACMBIN TI0 YACTOTE F'EHEPATOP TAPMOHMUYECKOTO CUTHAJIA, COTJIACHO
npearaéMoOMy TEXHUYECKOMY PEIIeHUI0, METAINTMYECKOe OCHOBAHKE BBITTOJIHEHO B BUJIE
TpyOBI, Uepe3 KOTOPYIO MPOIYCKAESTCS KOHTPOJIMPYEMBI MaTepUal, METAIUTMICCKUM TIPYTOK
PACIIOIOKEH BHYTPU TPYOBI MapajuieIbHO €€ OCH, HA METAJUTMYECKOM OCHOBAHHMU COOCHO C
OTBEPCTHEM, BBIITOJTHEHHBIM B OCHOBAHHUH Y TIEPBOT'0 KOHIIA METAJNTMYECKOTO TIPYTKa,
YCTaHOBJICH METAJUIMYECKUN KOPITYC, BEITTOJTHEHHBIN B BUJIE CTAKAHA C OTBEPCTUEM B €I0 JTHE,
U30JIATOP YCTAHOBIICH BHYTPH CTaKaHa M 3aKPEIUICH Y JHA CTaKaHa, BHYTPH METAJUTMUECKOTO
KOpITyca YCTaHOBJIEHA U3MEPHUTEIbHAS STUelKa, TPUIeM JCTEKTOP U3MEPUTEIIbHOM TYCHKH
TTOAKJTIOYECH HEMTOCPEACTBEHHO K IIEPBOMY KOHITY ITPYTKA, a OOIINI IPOBOTHUK U3MEPUTEITHHOM
STYEHKH TTOJKITFOUEH K METAJUTMYECKOMY KOPITYCY BHYTPHU HETO, KPETUIEHUE U30JITOpa K
CTaKaHy U KperyIeHUe MPYTKa K U30JISITOPY BBIMOJIHEHBI T€PMETUIHBIMMU.

[TocraBieHHas HENTb TOCTUTAETCS TAK)KE TEM, UTO BO BJIarOMEPe-/TU3IIBKOMETPE YUETBEPTOTO
BapHaHTa METAJUIMYECKHIA TPYTOK MOKET OBITh BBIIMOJHEH KAK B BUJIE TIPSIMOTO CTEPIKHS,
Tak U uMeronmM ['-o6pasnyto popmy.

[TocraBneHHas HeNb TOCTUTAaeTCs TAKXKE TEM, UTO BO BIaroMepe-IudibKOMEeTpe,
BBITTOJITHEHHOM TI0 Y€TBEPTOMY BapUAHTY, METAJIMUYECKHI TPYTOK BTOPBIM CBOUM KOHIIOM
COCJIMHEH CO CTEHKOM TPYOBI TaK, YTO B MECTE COSAMHEHUS MEKy HUMU 00pa3oBaH
ANEKTPUUYECKUN KOHTAKT. [1pu TakOM KperyieHuH IpyTKa BO BTOPOM €TI0 KOHIIE MOXKET OBITh
BBITTOJTHEHO OTBEPCTHE, B KOTOPOM YCTaHOBJIEH JATUYUK TEMIIePATyPhl, BBIXOJIOM
MTOAKJTIOUEHHBIN K 3JICKTPOHHOMY OJIOKY.

B03MOXHBI UeThIpe pean3anuy JaHHOTO TEXHUIECKOTO PEIICHUSI:

- METAJUTMUECKUI TTPYTOK BBITIOJIHEH B BUJIE TIPSIMOTO CTEPIKHS, IIPH 3TOM TIEPBBI KOHEI]
METAJUTMYECKOTO TIPYTKA C U30JIATOPOM 3aKPEIIEHbI HAa CTEHKE, BHITTOJIHEHHOM HA OJTHOM
TOpIEe TPYOBI, a BTOPOM KOHEI| METaJUTMUECKOTO MPyTKa 3aKPEIIeH Ha BTOPOM CTEHKE,
BBITTOJTHCHHOM Ha TTPOTUBOIIOJIOKHOM TOPIIE TPYOBI;

- METAJUTMYECKUN IPYTOK UMeeT [ -00pa3Hyro ¢hopMy, Ipu 3TOM NIEPBHINA KOHEI]
METaJUTMUECKOTO MPYTKA C U30JIITOPOM 3aKpEIUICHbI Ha CTEHKE, BBITIOJITHEHHON Ha TOPIIE
TpyOBI, & BTOPOM KOHEI| METAJUIMYECKOTO TIPYTKA 3aKperieH Ha OOKOBOM CTEHKE TPYO®I;

- METAJUTMYECKUN TPYTOK UMeeT [ -00pa3Hyro ¢hopMy, Ipu 3TOM TIEPBBINA KOHEI]
METAJUTMYECKOT0 MPYTKA C U30JISITOPOM 3aKpEIieHbl Ha OOKOBOM CTEHKE TPYOBbI, @ BTOPOM
KOHEIl METAJNTMYECKOT0 TIPYTKA 3aKPEIUICH Ha CTEHKE, BBITTOJTHEHHOM Ha TOPIE TPYOHI;

- METAJUTMUECKUI TPYTOK uMeeT [1-00pa3Hyto hopMy, TPy 3TOM TIEPBBIN KOHEI
METaJUTMYECKOTO MPYTKa C U30JISITOPOM U BTOPOM KOHEI METAJUTMIECKOTO TTPYTKA 3aKPETJICHBI
Ha OOKOBOW CTEHKE TPYOHI.

Heob6xoaumo 0TMETUTB, YTO BO BiaroMepe-audIbKOMeTpe METAINTHYECKHI TPYTOK Ha
BTOPOM CBOEM KOHIIE MOXKET OBITh BBITTOJTHEH KaK 3aKPEIJICHHBIM Ha METAJNTMYECKOM
OCHOBAHHUM, TaK U HE 3aKPEIUICHHBIM Ha HeM. MeXxaHUUeCcKOoe KPEeIruIeHHe BTOPOro KOHIA
MPyTKa K OCHOBAHUIO MOJKET OBITH BBITIOJTHEHO KaK C 3JIEKTPUUYECKMUM KOHTAKTOM MEXTY
HUMM, TaK 1 Yepe3 U30IMPYIOIIHI IepKaTelb, HAIIPUMED, TUIIEKTPUICCKYIO BTYIIKY. B
MTOCJICTHEM CJTydae MeXIy BTOPBIM KOHIIOM IIPYTKA U METAINTMYECKUM OCHOBAHUEM MOJKET
OBITH BKJIIOUEH AJICKTPUUYECKUN KOHIeHCaTOP. bojiee BBICOKYIO TOYHOCTh U3MEPEHUMN
o0ecreunBaeT BIaroMep-au3IbKOMETp, B KOTOPOM METAJIIIMUECKHI TPYTOK BTOPBIM CBOUM
KOHIIOM CO€JIMHEH C METAJNTMIECKUM OCHOBAHUEM TaK, YTO B MECTE COCTUHEHUS MEX 1Y HUMU
00pa3oBaH IEKTPUUYECKHI KOHTAKT. Takoe pereHue o01aaeT JOTOIHUTEIbHBIM
JTOCTOMHCTBOM: TIO3BOJISIET YIIPOCTUTD YCTAHOBKY JTATYMKA, U3MEPSIOIIET0 TEMIIEPATyPy
KOHTPOJIMPYEMOT'0 MaTepuala.

N3mepenue B TpyOOIIpOBO/IE MO JaBICHUEM O0YCIIaBIMBAET IMOBBIIICHHBIE TPEOOBAHUS
K TEPMETUYHOCTH COCTUHEHUS M30JISITOpa C IPYTKOM M KoprycoM. [TocTaBieHHas 1eib
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JOCTUTAETCS TAKXKE TEM, YTO BO BJIArOMEPE-IUIIILKOMETPE YETBEPTOTO BApUAHTA U30JISATOD
BBINOJIHEH B BUJIE BTYJIKU C BHEIIHEN pe3b0O0i U 3aKPEIUIEH y HA CTAKaHA C TOMOIIbBIO
Pe3b00BOr0 COEAUHEHUS, FepMETU3ALMS PE3bOOBOI0 COEAUHEHUS U30JISITOPA CO CTAKAHOM
BBINOJIHEHA [IOCPEICTBOM 3AIIOJHEHUS pe3b0bl KOMIIayHAOM. ['epMeTu3anusi COeqMHEHUs
MPYTKa C U30JIITOPOM MOJKET OBITh BBIIIOJHEHA C TOMOIIBIO YINIOTHUTENbHBIX TPOKIAIO0K,
W3rOTOBJICHHBIX U3 PE3UHBI, MAPOHUTA WK OJIUTETPAPTOPITUIICHA.

B nsiTom BapraHTe ocTaBIIEHHAS LEb JOCTUTAETCS TEM, UTO BO BIIarOMEPE-IUIIIBKOMETPE,
coJiepKalleM MepBUUHbBINA TPeoOpa30BaTENb U MEKTPOHHBIN OJIOK, MOIKIFOYEHHBIN K
MEPBUUHOMY IPEOOPA30BATEITIO UEPE3 U3MEPUTEIIBHYIO TUEHKY, IEPBUYHBIN TPeoOpa3oBaTelb
00pa30BaH METAINIMYECKUM OCHOBAHUEM U METAJTIMYECKUM ITPYTKOM, IIEPBBII KOHEL KOTOPOI'O
pa3MelleH B OTBEPCTUH, BBIIIOJTHEHHOM B OCHOBAHUM, U 3aKPEIJIEH YEPE3 U30IIATOD U3
JUDJIEKTPUKA, K IIEPBOMY KOHIY METAJUIMYECKOTO IIPYTKA ITOJACOEAUHEH CUTHAJIbHBIN
IIPOBOJHUK U3MEPUTEIILHOM STYENMKU, UBMEPUTEIIbHAS STYEHKA COAEPKUT KAK MUHUMYM OJUH
JIETEKTOP, MOJKITIOUYEHHBIN K CUTHATbHOMY ITPOBOJIHUKY, 3JIEKTPOHHBIN OJIOK COAEPKUT
IIEPECTPAUBAEMBIN 110 YACTOTE T€HEPATOP FAPMOHUYECKOTO CUTHAJIA, COITIACHO
[peaIaraéMoMy TEXHUYECKOMY PELICHUIO, B METAJUIMYECKOM OCHOBAHUU BBIIIOJIHEH 1143,
BHYTPH 11432 YCTAHOBJIEH METAJUNIMYECKUI MMPYTOK, MPUUEM, TPYTOK uMmeeT ['-06pa3Hyto
dbopmy 3a cueT yCTAaHOBKH B U30JISITOPE HA TIEPBOM KOHIIE TPYTKA METAJUIMYECKOTO CTEPIKHSI,
COYJIEHEHHOTO C IPYTKOM I1OJ1 IIPSAAMBIM YIJIOM, BTOPOW KOHELl IIPYTKa 3aKPEIJIEH Ha
OCHOBAHHMM Ha Kparo I1a3a, IpuyeM, B MECTE COEIMHEHUS] MEX 1y HUIMU 00pa3oBaH
3JIEKTPUYECKMI KOHTAKT, B OCHOBAHUU C OOpATHOM OT Ma3a CTOPOHBI BBIIIOJIHEHA Kamepa
TaK, YTO OTBEPCTUE B OCHOBAHUU COEIUHSET €€ C [Ia30M, BHYTPH KaMePbl yCTAaHOBJIEHA
U3MEPHUTENbHAS AYEHKA, IPUYEM NETEKTOP USMEPUTEIILHON TYENKH ITOAKIIIOUEH
HEMOCPEACTBEHHO K METAJUIMUECKOMY CTEPKHIO, a OOIIUI TPOBOAHUK U3MEPUTEITBLHOM STUEHKU
IMOJKJIIOYEH K METAJJIMYECKOMY OCHOBAHUIO BHYTPHU KaMEPHI.

ITsThI BApUAHT OOECTIEUMBAET TOYHOE U3MEPEHUE MATEPUAIIOB C BBICOKUMH UCTUPAIOILIUMH,
a0pa3vBHBIMM CBOMCTBAMH, HAIIPUMEDP, KOHTPOJIb INIACTUYHOCTU OETOHHOW CMECH B
paboTaroiieM 0ETOHOCMECUTEIE, UJTU U3MEPEHUE AUITIEKTPUUECKOM IPOHULIAEMOCTH OypOBOr0O
pacTBOpa B CKBXXHUHE 11 OOHAPY)KEHUS B HEM HE(PTHU.

ITocraBiieHHas 1EIb JOCTUTAETCS TAKKE TEM, YTO BO BIIATOMEPE-AUIIIBKOMETPE,
BBIIOJIHEHHOM I10 MSITOMY BapUaHTy, BHYTPb I1a3a BBEJIEHA Oropa U3 AuajieKTpuka. Onopa
YCTaHOBJIEHA MEXY METAJUIMYECKUM IIPYTKOM U METAJJIMYECKUM OCHOBAHUEM U IIpUKaATa
K OCHOBAHMIO BHYTPHM I1a3a C IOMOIIIbIO BBEACHHON METaJUIMUECKON IIacTUHbL. Kpasd
METAJUIMYECKOM IIACTUHBI 3aKPETIEHBI HA OCHOBAHUH 110 IIEpUMETPY na3a. MeTamueckui
MIPYTOK 0Opa30BaH IyTeM BbINIOJHEHHUS B 1acThHe [1-o6pa3Horo Beipesa.

CylHOCTD NMpeiaraeMoro TEXHUUECKOTo pelieHus nosicHsiercs Ha ¢ur.1-17.

Ha ¢ur.1 npencrasieH nepBelii BApUAHT BIaroMepa-au3abKoMeTpa.

Ha ¢wur.2 npuBenen Bua A Ha moka3aHHBIN Ha (ur. | MepBUYHBIN TPpeoOpa30BaTENb.

Ha ¢ur.3 npencrasieH nepBelif BAPUAHT BIIATOMEPA-AU3IBKOMETPA C PAMKOIA,
YCTAaHOBJICHHOW B KaCCETE.

Ha ¢wur.4 npencrasieH BTOpoii BApMAHT BlIaroMepa-Aau3IbKOMeTpa.

Ha ¢ur.5 npencrasien Buja cBepXy Uil BTOPOTO BapHaHTa BiaroMepa-aM3ibKoOMeTpa ¢
UWIMHAPOM, YCTAHOBJIEHHBIM B KaCCETE.

Ha ¢ur.6 npencrasieH TpeTuii BApMaHT BllaroMepa-au3IbKOMETpa.

Ha ¢wur.7 npuBeneHo momnepeyHoe ceueHre NePBUUHOTO MPEe0OPa30BATENS TPETHETO
BapHvaHTa BjaroMepa-amdJIbKOMETpa.

Ha ¢wur.8-13 npencrasieH yeTBepThINi BAPUAHT BlIaroMepa-au3IbKOMETpa.

Ha ¢wr.14 mokazaHa OTAeTbHO KOHCTPYKIMSI TEPMETUYHOTO METAJIIMUECKOTO KOPITyCa.
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Ha ¢ur.15, 16 npeacrasiieH MAThIM BApUaHT BlIaroMepa-aIu3JbKoOMeTpa.

Ha ¢wur.17 nuzobpaxen Bun B Ha mokazaHHbI HA (uT. 16 IEpBUYHBIN TPE0OPA3OBATEID.

Bnaromep-auanskoMeTp JI000T0 U3 MpeajiaraeMbiX BapuaHToB (pur.1-17) cogepKuT
JIEKTPOHHBIN OJIOK 1, MOIKIIIOUEHHYIO K HEMY U3MEPUTEIbHYIO STYEHKY 2, COeIMHEHHYIO B
CBOIO OY€pe/Ib C IEPBUYHBIM ITPe0Opa30BaTeIeM, 00Pa30BaHHBIM METAJUTMYECKUM OCHOBAHUEM
3 ¥ METAJUIMYECKUM MPYTKOM 4 C IEPBbIM 5 U BTOpbIM 6 kKoHIaMu. [1epBrIil KoHel 5
METAJIJIMYECKOTO NMPYTKA 4 pa3MeEIleH B OTBEPCTUH 7, BBIIIOJIHEHHOM B OCHOBAHMH 3, U
3aKpEIUICH Yepe3 U30IATOP 8 u3 auanekTpuka. smepurtenbHas ssuerka 2 COaepKUT
CUTHAJIBbHBINA IPOBOJHUK 9, 001K NpoBOAHUK 10 U, KAK MUHUMYM, OUH JIeTeKTOp 11.
[TpoBoaHuK 9 coeAMHEH C IEPBBIM KOHLIOM 5 IIpyTKa 4, MPUYEM B LIETIb CUTHAJIBHOT'O
MPOBOJIHUKA 9 MEXy KOHLIOM 5 IPYTKa 4 U BBIXOJIOM 3JIEKTPOHHOTO OJIoKa 1 MOXKET ObITh
BKJIFOUEH pe3ucTop 12. Bxox nerektopa 11 MOAKIIOUEH HEMMOCPEICTBEHHO K IIEPBOMY KOHILY
5 nmpyTKa 4, a ero BBIXOJ - K BXOAY 3JeKTPOHHOI0 O10Ka 1.

@OYHKIMOHAIIBHO AETEKTOP 11 NpeIHa3HauYeH U1 U3MEPEHUS HAIIPSKEHUS
BBICOKOYACTOTHOT'O CUTHAJIa B TOUKE €ro MOAKIIIOUEHUS U TPeoOpa3oBaHUs
BBICOKOYACTOTHOI'O CUTHAJIA B HU3KOYACTOTHBIN. JleTekTop 11 BBINOJIHEH HA OCHOBE
MOJYIIPOBOJHUKOBOIO TpUbOpa, HAPUMED, TUOJIA U MOXKET COJIEPKATh KOHJIEHCATOP,
BKJIIOUEHHBIN Ha BBIXOJIE IeTeKTopa 11 Mex 1y BBIBOAOM IUOJa U OOIIUM TPOBOHUKOM 10.
DIIEKTPOHHBIN OJIOK 1 XapaKTepu3yeTcsi TEM, UTO COAEPIKUT MEPECTPAUBAEMBIH 110 YACTOTE
FEHEPAaTOp FAPMOHUYECKOTO CUTHAJIA.

Bo Bnaromepe-nuanbpKkoMeTpe mepBoro Bapuanta (¢wur.1-3, . 1-4 popmyss),
METAJUIMYECKOE OCHOBAHME 3 BBIMOJIHEHO B popMe MPSIMOYTOJIbHON paMKH, COAepKaIlei
MEPBYIO (BEPXHIOW) CTOPOHY 13, BTOPYIO (HUKHIOK) CTOPOHY 14 1 1B€ O0KOBBIE CTOPOHBI
15. OtBepcTHe 7 ¢ pa3MEUIEHHBIM B HEM NIEPBBIM KOHIIOM 5 METAJIJIMUECKOTO NMpyTKa 4
BBITNIOJIHEHO Ha IepBoi ctopoHe 13 paMku. [TpyTok 4 yCTaHOBJIEH BHYTPH PAMKU MapaJlIeIbHO
ee O0KOBBIM cTOpoHaM 15. Ha nepBoii cropoHe 13 paMKu COOCHO € OTBEPCTHEM 7 YCTAHOBJIEH
METaJIJIMYECKUN KOPITyC 16, BBIIOJTHEHHBIN B BUAE CTAKaHA C OTBEPCTUEM B €ro AHe 17.

BuyTpu KopItyca 16 ycTaHOBIIEHA U3MEPUTETIBHAS TUENKA 2 M U30JISITOP 8, TPUUEM U30JIATOP
8 3akperuieH y 1Ha 17 crakana. OOl mpoBoHUK 10 U3MepUTETHHOM STUeHKH 2 TTOKITIOUEH
K METAJUIMYECKOMY Koprycy 16 BHyTpu Hero. Ha meTaiunueckoM kopityce 16 yctaHOBIIEHA
MydTa 18, yepe3 KOTOPYIO BBIBEACH Ka0eb 19, COeTMHSIONNN U3MEPUTENTBHYIO STUENKY 2 C
3JIEKTPOHHBIM OJIOKOM 1.

Heo0xoauMo OTMETHUTB, UTO MPUBEJEHHOE B ITPEABIAYIIEM a03ale OITMCAHUE KOHCTPYKLMS
y371a, BBIIIOJIHEHHOT'O Ha OCHOBE Kopityca 16, COOTBETCTBYET TAKXKE BTOPOMY, TPETbEMY U
YETBEPTOMY BAPUAHTAM BIIArOMEPA-IUIIIBKOMETPA.

ITepBuuHbIif TpeoOpa3oBaTelb NEPBOTO U BTOPOrO BAPUAHTOB MOXKET MOTPYKATHCS B
KOHTPOJIMPYEMBIN MAaTEPUAJI BMECTE C KOPIYCOM 16, MO3TOMY METAJUIMYECKUI KOpItyC 16 1
MydTa 18 BBIMOTHEHBI TEPMETUIHBIMH.

Meramueckuit IpyTOK 4 BTOPBIM CBOMM KOHLIOM 6 MOKET OBbITh 3aKPEIUIEH Ha BTOPO
cropose 14 pamku. Jlydmas crabuIbHOCTD PE3yIbTATOB U3MEPEHUM U, COOTBETCTBEHHO,
0oJiee BbICOKAS MX TOUHOCTh JIOCTUTAIOTCS B CIIy4ae, KOrJa B MECTE COEIMHEHUSI BTOPOTO
KOHI[a 6 MPYTKa 4 C paMKOM MEXIy HUMH 00pa30BaH JICKTPUICCKUM KOHTAKT. [lepBUUHBIN
npeoOpa3oBaTeib 3aKpervieH Ha cTepkHe 20, o0ecreunBaronieM BO3MOKHOCTb ITOTPYKEHUS
PaMKH B pe3epByap ¢ KOHTPOJIUPYEMBIM KUJIKUM MaTepuaioM 21, mpu 3ToM kabenb 19 Mexay
9JIEKTPOHHBIM OJIOKOM | M MU3MEPUTEITHHON SUEHKOM 2 BBIMOTHEH IJIMHON OOJIbIIEH, YeM
1yOuHa morpyskeHust paMku. [1pu usmepenny pamka J101kHa ObITh MOJIHOCTHIO MMOTPYkKEeHa
B KOHTPOJMpYyeMbIi matepuai 21. JIJ1s UCKITFOUEHUS BIIMSIHUS HA PE3YJIbTAThI U3MEPEHUN
CTEHOK pe3epByapa Mpy NPUOIMKEHUU K HUM PaMKH IIUpUHA b cTeHok 13, 14 u 15 pamku
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JIOJDKHA OBITH OOJIBIIE, UeM 3a30p S MeX1y OOKOBBIMHU CTEHKAMHU 15 U IpyTKOM 4.

J{1st usmepeHust Mpo0 MaTepuasa BlliaroMep-au3IbKOMETP CHA0XKEH KacceToi 22, B KOTOPYIO
3aJIMBa€TCS KOHTPOJIMPYEMBIH )KUIKKKA MaTepuall 21 v 3atem norpyxaercs pamka 3. Kaccera
22 BbIIIOJIHEHA U3 MeTal1a. Pa3zmepsbl kacceTsl 22 BBIOPAHbI ¢ TAKUM PACUETOM, YUTOOBI BHYTPb
KacceThl 22 paMKa BXOJIWIA C MUHUMAJIbHBIM 3a30POM MEXAY CTEHKAMHU KacCeThI 22 U
OOKOBBIMU CTOpOHAMH 15 pamku. BeicoTa kacceTsl 22 npeBbIIaeT BHICOTY pamku. Ha nepBoit
cTopoHe 13 1 BTopor cTopoHe 14 paMKU BBIIIOJTHEHBI OTBEPCTUS 23.

Bo Bnaromepe-auanbkoMeTpe BTOporo BapuanTa (dur.4 u 5, 1m.5-8 hopmyIis)
METAJJIMYECKOE OCHOBAHMKE 3 BBIIIOJIHEHO B BUJIE IIOTPYKAEMOTO B KOHTPOJIMPYEMBII MaTEpHal
21 moJIoT0 UMIIMHAPA, KOTOPBIN COAEPKUT MEPBBIN (BEPXHUI) TOpEL 24, BTOPOH (HUKHUM)
Topel 25 1 OOKOBYIO CTeHKY 26. OTBepcTHE 7 C pa3MENIEHHBIM B HEM MEPBBIM KOHLOM 5
METAJUIMYECKOTO IPYTKA 4 BBIITOJIHEHO Ha EpBOM Topie 24 nunuHapa. I IpyTok 4 pacronoxes
BHYTPU HWJIMH]IPA BAOJIb €r0 ocu. B 60KOBOI cTeHKE 26 BBITIOJTHEHBI MTPOI0JIbHBIE IeNH 27.
Ha nepBowm Topie 24 COOCHO ¢ OTBEPCTUEM 7 YCTAHOBJIEH METAJIJIMYECKUIN KOpItyC 16,
BBITIOJIHEHHBIN B BUJIE CTAKaHAa C OTBEPCTUEM B €ro JHe 17.

BuyTpu KopItyca 16 ycTaHOBIIEHA U3MEPUTEIBHAS STUENKA 2 M U30JISITOP 8, TPUUEM U30JIATOP
8 3akperuieH y 1Ha 17 crakana. O0uui mpoBoHUK 10 U3MepUTENTbHOM STUEeHKH 2 TTOKITIOUEH
K METAJUIMYECKOMY Koprycy 16 BHyTpu Hero. Ha meTaiunueckoM kopityce 16 yctaHOBIIEHA
MydTa 18, yepe3 KOTOPYIO BBIBEACH Ka0eb 19, COeTMHSIONNN U3MEPUTENTHHYIO STUENKY 2 C
3JIEKTPOHHBIM 0J10KOM 1, Kopryc 16 u mydTa 18 BBIITOJTHEHBI TePMETUIHBIMHU.

Merannrueckuit IpyTOK 4 BTOPBIM CBOMM KOHLOM 6 MOXET OBITh 3aKPEIIEH HA BTOPOM
Topue 25 UWIMHAPA, IPUUYEM, B MECTE COEAMHEHUSI MKy HUIMU 0OPA30BaH 3JIEKTPUUECKUIA
koHTakT. [lepBuuHbIil Mpeobpa3oBaTelb 3aKperieH Ha crepkHe 20, 00ecreunBaronem
BO3MO>HOCTb IIOT'PY>KEHHSI IUJIMHAPA B pe3€pPBYap C KOHTPOIMPYEMBIM MaTepraliom 21, mpu
9TOM Kabesb 19 Mex1y 3JIEKTPOHHBIM OJI0KOM | ¥ U3MEPUTENIBHOM STUeHKOM 2 BBITIOJTHEH
JUIMHOM OOJIblIeH, YeM IIIyOMHa MOrpyKeHus IUiauHApa. B mepBoM Topue 24 BbIITOTHEHbI
oTBepcTuUs 23, obecreyrBaroNIMe MOTHOE 3aMOTHEHUE UJIMHAPA MTPU OTPYKEHUU €ro B
KOHTPOJIMPYEMBIA MaTepuan 21.

J171st usMepeHnust mpo0 MaTepuala BllaroMep-audIbKOMETP CHAOXKEH KacceToi 22, B KOTOPYIO
3aJIMBAETCSl KOHTPOJIMPYEMBbIN KUIKUIA MaTepuall 21 1 3atem norpyxaercs uuineap. Kaccera
22 BbINIOJIHEHA U3 MeTaluIa. PazMepsbl kacceTbl 22 BEIOPAHBI C TAKUM PACUETOM, YTOOBI BHYTPh
KacceThl 22 MWIMHJP BXOJIUJI C MUHUMAJIBHBIM 3330POM MEXK/y CTECHKAMH KacceThl 22 U
OOKOBOI1 cTeHKOM 26 muiuHapa. BeicoTa kacceThbl 22 mpeBbIIAeT BhICOTY HWIMHapa. Ha
MepPBOM TOpIE 24 U BTOPOM TOPUE 25 UWIMHAPA BBIIIOJIHEHBI OTBEPCTUS 23.

Bo Brmaromepe-auanbkoMeTpe TpeThero BapuanTta (pur.6 u 7, mm.9-11 dpopmyisr)
METAJUIMYECKOE OCHOBAHME 3 BBIIMOJIHEHO B BUJI€ KIOBETHI, UMEIOLLEH, HATTpUMep, hopmy
MPSIMOYTOJILHOTO Kopoba. KroBeTa 3arnosHseTcss KOHTPOJIMPYyeMbIM MaTepuaioMm 21.
Metanmmueckuii IPyTOK 4 pacIioIoKEeH BHYTPY KIOBETHI ITAPaJIJIEIbHO JIHY KIOBETHI BJIOJIb
ee ocu. B cTeHke 28 KIOBETHI BBIIIOJIHEHO OTBEPCTHE 7, B KOTOPOM pa3MEIIEH NIEPBBII KOHEL
5 MeTaJIM4ecKoro npyrka 4. Ha BHeIIHelH TOBEPXHOCTH 3TOM CTEHKU COOCHO C OTBEPCTUEM
7 yCTaHOBIIEH METAJUIMYECKUI KOPITYC 16, BBIITOJIHEHHBIN B BUJIE CTAKAHA C OTBEPCTUEM B
ero aHe 17.

BuyTpu KOpITyca 16 ycTaHOBIIEHA U3MEPUTEIBHAS TUENKA 2 M U30IISITOP 8, TPUUEM U30JIATOP
8 3akperuieH y 1Ha 17 crakana. O0uumi mpoBoHUK 10 U3MepUTETbHOM STUEeHKH 2 TTOAKITIOUEH
K MeTajuiMueckoMy kopmycy 16 BHyTpu Hero. Kperienue uzosnsitopa 8 k crakany 16 u
KpEIUIEHME TTPYTKa 4 K U30JIITOPY 8 BBIIIOJIHEHBI TEPMETUUHBIMMU.

Merannrueckuii TpyTOK 4 BTOPBIM CBOMM KOHIIOM 6 MOJKET OBITh 3aKPEIUICH Ha CTCHKE
28 KIOBETHI, IPUUEM TAK, YTO B MECTE COECAMHEHUSI MKy HUMU OOPA30BAH 3JIEKTPUUECKUIA
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KOHTAKT.

JI71s yMEeHbILIEHUS BJIMSHUSL YPOBHS 3aI10JIHEHUS] KIOBEThI HA U3MEPEHUS] HEOOXOAUMO
3aIlOJIHATH €€ TaK, YTOObI KOHTPOJUPYEMbIi MaTepuai 21 HaXoauiIcs HaJ MPYTKOM Ha
PACCTOSIHUH T, IPEBBIIIAIOIIEM MM 3a30p h MeXay IpyTKOM 4 ¥ JTHOM KIOBETHI, WIIH 3a30D S
MEXAY MPYTKOM 4 1 OOKOBOV CTEHKOM KIOBETHI, T.€. JOJKHBI BBIMOJIHATHCS CIEIYIOIIME
COOTHOUICHUS:

r/h>1 wm 1/S>1.

CooTBeTcTBeHHO, BbIcoTa H KI0OBETHI JOJKHA OBITH TAKOW, UTOOBI YKa3aHHOE BBIIIIE
TpeOOBaHMUE MO YPOBHIO 3aIIOJTHEHUS KIOBETHI OBLIO BBIMOJIHUMO. YeM BbIllIe 3HAUECHUS
IIPUBEACHHBIX OTHOLLIEHUH, TEM MEHbUIE BIMSHUE YPOBHS 3aII0JIHEHUSI KIOBETHI.

JI71s1 UICKITIOU€HHU BIIMSHUSI HA U3MEPEHUST YPOBHSI 3aI10JIHEHUS] KIOBETHI B HEW HaJl
METAJUIMYECKUM MPYTKOM 4 Ha (PUKCUPOBAHHOM OT HET'O PACCTOSIHUM YCTAHOBJIEHA CheMHAS
METaJUIMYECKas IUIaCTUHA 29, KOTOpas 110 KpasM UMEET KOHTAKT CO CTEHKAMU 28 KIOBETHI.

Bo Bmaromepe-nuanpkoMeTpe ueTBepTOoro Bapuanta (¢pur.8-14, mm.12-21 popmyssi)
METAJIMYECKOE OCHOBAHME 3 BBIMIOJIHEHO B BUJIE TPYOBI, Yepe3 KOTOPYIO MPOMYyCKaeTCs
KOHTPOJIMpYEMbIii MaTepual 21. MeTarInuecKuii MpyToK 4 pacroyioKeH BHYTPU TPYOBI
BJIOJIb €€ ocu. JIJIsi mprcoeAMHEeHUsI BlaroMepa-auajibKOMeTpa K BHEIIHEMY TPyOOIpoBOy
OH MOJKET OBITh OCHAIIeH (hJIaHIIAMU, YCTAaHOBJICHHBIMM Ha Topuax 30, 31 TpyOsI uu Ha ee
6okoBoii crenke 32. Ha TopueBoit crenke 30 uim 60koBoM cTeHke 32 TpyObl COOCHO C
OTBEPCTUEM 7, BBIIIOJTHEHHBIM B OJTHOW U3 YKA3aHHBIX CTEHOK, YCTAHOBJIEH METAJJIMYECKUN
Kopnyc 16, BBITIOJTHEHHBIN B BUAE CTAKAHA C OTBEPCTUEM B ero aHe 17. BHyTpu kopmyca 16
YCTAHOBJIEHA U3MEPUTEIIbHAS STUEHKa 2 ¥ U30JISITOP 8§, IPUYEM HU30JISITOP 8 3aKPEIUIEH Y AHA
17 crakana. O01ui npoBoAHUK 10 U3MEpUTETTBHOM STYENKHU 2 TOAKIIOUEH K METATUIMYECKOMY
Koprycy 16 BHyTpH Hero. Kperuienue nsonsaropa 8 kK crakaHy 16 v KpeIruieHue IpyTka 4 K
U30JISITOPY 8 BBINIOJIHEHbI TEPMETUUHBIMHU.

MeTtammuueckuii MPyTOK 4 MOXKET ObITh BBITIOJIHEH KaK B BUJIE TIPSIMOTO CTEPIKHS, TAK U
I"-06pa3znotii popmbl. Ha BTopoM KoHIIE 6 TPYTOK 4 MOXKET ObITH BBIMOJTHEH HE 3aKPETIJICHHBIM,
a MOJET OBITh COEIMHEH CO CTEHKOM TPYOBI TAK, YTO B MECTE COEAMHEHUS MEXKAY HUMHU
00pa30BaH AEKTPUUYECKUI KOHTAKT.

Bo3moxHBIE peanu3anyu 4eTBEPTOro BapuaHTa BJaroMepa-aIMaibKOMETpa IOKa3aHbl Ha
¢ur.8-14. CooTBeTCTBHE UX ITyHKTAM (DOPMYJIBI ClIeAyIOIIIee:

- .12 popMybl COOTBETCTBYIOT (hur.8-13;

- .13 popmy1bl coOOTBETCTBYIOT (DUr.8 U 9;

- .14 popMyel cOOTBETCTBYIOT (ur.10 u 12;

- .15 u 16 hopMybl cooTBeTCTBYIOT ur.8, 11, 12 u 13;

- .17 popMyIIBI COOTBETCTBYET (PHT.8;

- .18 popMysl cooTBeTCTBYET (bur.11;

- .19 hopMyITBI COOTBETCTBYET (bur.12;

- .20 popMyIbl COOTBETCTBYET (bur.13;

- .21 opmy1bl cOOTBETCTBYET (pur. 14.

Ha ¢ur.8 nokaszaH Braromep-auaibKOMETP, Y KOTOPOTO MPYTOK 4 BBIMIOJIHEH B BUJIE
IIPSIMOT'O CTEP>KHS U MIEPBBIA €r0 KOHEL 5 ¢ U30JIATOPOM 8 3aKpeIlieHbl Ha cTeHke 30,
BBIIOJIHEHHOM Ha TOpLE TPYObl, BTOPbIM CBOUM KOHLIOM 6 IPYTOK 4 COEAMHEH CO CTEHKOM
31, BBIOJTHEHHOM HA MMPOTUBOTIOI0KHOM TOPIIE TPYOBI, TAK, UTO B MECTE COSAUHEHUS MEXTY
HUMH 0OPaA30BaAH 3JIEKTPUUECKUI KOHTAKT.

Ha ¢wur.9 nokasan Biaromep-ausibKOMETp, Y KOTOPOTO MPYTOK 4 BBIMIOJIHEH B BUJIE
MPSIMOT'O CTEP>KHS U MIEPBBIA €r0 KOHEL 5 ¢ U30JIATOPOM 8 3aKperuieHbl Ha cTeHke 30,
BBITOJIHEHHOM Ha TOpLE TPYObl, BTOpO¥ KOHel 6 MpyTKa 4 He 3aKperuieH.
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Ha ¢ur.10 mokazaH BraromMep-am3aIbKOMETp, Y KOTOPOTO NpyToK 4 umeeT ['-006pa3Hyro
dhopMy, IpH ITOM €T0 MEPBBIN KOHEI 5 ¢ U30IATOPOM 8 3aKperyieHbl Ha OOKOBOM CTeHKE 32
TpyOBI, a BTOPOH ero KoHel 6 He 3aKperIcH.

Ha ¢wur.11 moka3zan BiaroMep-am3abKOMeTp, y KOTOPOro mpyTok 4 umeeT ['-00pa3Hyo
dhopmy, IIpU 3TOM MEPBBIN €ro KOHEI 5 ¢ U30JIITOPOM 8 3aKperieHbl Ha cTeHke 30,
BBIITOJIHEHHOM Ha TOPIIE TPYOBI, a BTOpOM KOHel 6 TpyTKa 4 3aKperyieH Ha OOKOBOM CTEHKE
32 TaK, 4TO B MECTE€ COEIMHEHUS] MEXK1y HUMHU 00pa30BaH IEKTPUYECKUI KOHTAKT.

Ha ¢wur.12 nokaszan BiaroMep-amsabKOMeTp, y KOTOPOro npyTok 4 umeet ['-00pa3Hyio
dhopMy, ITpU ITOM TEPBBIN €TI0 KOHEI 5 C U30JIITOPOM 8 3aKperuIeHbl Ha OOKOBOM CTEHKE 32,
a BTOpOW KOHel 6 3aKpEIJIeH Ha CTeHKeE 31, BBINOJIHEHHOW HAa TOPLE, TaK, UTO B MECTE
COEJIMHEHUS M1y HUMHU 00pa30BaH 3JIEKTPUUECKUN KOHTAKT.

Ha ¢ur.13 nokazan BraroMep-au3nbKOMETP, Yy KOTOPOTO METAJUIMYECKUI TPYTOK 4 UMEET
IT-06pa3nyro ¢popMy, IIpy 3TOM €ro MEePBBIA KOHEI S ¢ U30JIITOPOM 8 U BTOPOI KOHeI 6
3aKperJieHbl Ha 00KOBOM cTeHke 32 TpyObl. Ha koHIle 6 B MeCTe COeTMHEHUSI C CTEHKOM 32
MeXIy HUMU 00pa30BaH 3JEKTPUUECKUI KOHTAKT.

Bo Bcex nmepeuynciieHHbIX pean3anysax BIaroMepa-anudjIbKoOMETpa, B KOTOPBIX BTOPOH
KOHel| 6 MpyTKa 2 COeIMHEH CO CTEHKOM TPYOBI C 0OeCrieueHUEM MEKy HUMH 3JIEKTPUUECKOTO
KOHTaKTa, BO BTOPOM KOHIIE 6 MPYTKa MOKET OBITh BBIMIOJIHEHO OTBEPCTHE 33 U B HEM
YCTaHOBJIEH JJATYUK TEMITEPATYPbl 34, BBIXOJ1 KOTOPOTO MOJIKIIOUYEH K 3JIEKTPOHHOMY OJIOKY
1. Yka3zaHHOe KperyieH|e KOHIa 6 MpyTKa 4 K CTEHKE TPYObI ¢ 00ecrieueHUeM IEKTPUUECKOTO
KOHTAKTa MOJKET OBbITh BBIIIOJIHEHO CBAPHBIM WK pe3b00BbIM. Ha ¢ur. 13 nmokazano pe3pdoBoe
COEMHEHUE, IPUYEM, HA BHEIITHEN TOBEPXHOCTU CTEHKHU 32 YCTAHOBJIEH JOIOJHUTEIIbHBIN
METAJUIMYECKHUI KOPITYC 35, BBIMOJIHEHHBIN B BUJIE CTAKaHA C OTBEPCTHEM B ero aHe. Ha
BTOPOM KOHILIE 6 METAJITTIMYECKOT0 MPYTKa 4 BBINIOJIHEHA pe3b0a U 3aKperieHa OropHas
maiba, HarpuMep, C MOMOIIBIO CBapKu. JluamMeTp ormopHo# manobl OOJIbIIIe JuaMeTpa
OTBEPCTHUS B IOMOJHUTEIBHOM Kopriyce 35. OnopHas maibda npuxarta K TOBEpXHOCTH
Kopiyca 35 ¢ BHYTpeHHeN CTOPOHBI TPYOBI, a C 00paTHOM CTOPOHBI 3a(MKCUPOBaHA TAUKOM,
YCTAHOBJIEHHOM Ha KOHIIe 6 npyTKa 4. ['epMeTu3anus yka3aHHOTO COEAMHEHUSI MOXKET ObITh
BBINOJIHEHA C TOMOIIbIO MEAHON MPOKJIIA/IKH, YCTAHOBJIEHHOM MOJT OMTIOPHYIO 1IN0y .

Ha ¢ur.14 nmoxazana Bo3MoHasi KOHCTPYKIMSI METaINIMYeckoro kopiryca 16. M3onsitop
8 BBINOJIHEH B BUJIE€ BTYJIKU C BHEILLIHEH Pe3b00H M 3aKperuieH y JHa 17 crakaHa 16 ¢ moMoubpio
pe3bboBoro coenuuenus. ['epmeTusanus pe3b00BOro coeMHeHust 36 U30JISITOpa 8 CO CTAKAHOM
16 BBIIIOJIHEHA [TOCPEACTBOM 3aII0JHEHHUS Pe3bObl 36 KOMIIayHAOM. JlONTOTHUTEIbHOE
KpeIuIeHUe U30JIsITopa 8 K CTakaHy 16 MOKeT OBITh BBIIIOJIHEHO C TOMOIIBIO METAUIMUECKOM
BTYJIKK 37 ¢ BHElIHeN pe3b0on. ['epmeTusanus coeTMHeHUs TPyTKa 4 ¢ U30JISITOPOM 8
BBIINOJIHEHA C IOMOIIBIO IBYX YIUIOTHAOIIMX MpoKiIanok 38 u 39. [Ipokiiaaka 38 BeIIOIHEHA
B BU/JIE KOJIbLIA, HATIPUMED, U3 pe3uHbl. [Ipokianka 39 BbINOIHEHA B BUIE ITIOCKOM 1IAKOBI,
HanpumMmep, u3 naponura. IIpokiaaka 39 mprxumaeTcst K HOBEPXHOCTH U30JIATOPA § YIIOPHOMN
MeTaJUIMYeCKOH 1maidoit 40, mpuBapeHHOM K KOHLy 5 npyTka 4. B uzonarope 8 BinoiHeHa
KOHYCHAasi IOBEPXHOCTb, BHYTPU KOTOPOM YCTAHOBJIEHA YIUIOTHSIOIIAS IPOKIaaKa 38,
MpWwKUMaeMas ¢ TOMOIIBIO MeTaJUTMUeCcKOo! manobl 41 u raiiku 42 Ha KOHIE 5 TpyTKa 4.

Bo Brmaromepe-auanbkoMeTpe AToro Bapuanta (pur.15-17, nm.22 u 23 hopMyIib)
METAJUIMYECKOE OCHOBAHME 3 MPEACTABISET COOOM MIIACTUHY UM YACTh CTEHKU
METAJUTMYECKOT0 U3/IeIUsI, HAllpUMep, TPYObl OYpOBOIi KOJIOHHBI, B KOTOPOI BBIITOJIHEH T1a3
43. BHyTpH naza 43 ycraHOBIJIEH MeTajuinueckuil npyTok 4. [Ipytok 4 umeet I'-00pa3Hyto
dbopMy 3a CUET YCTAHOBKM B U30JISITOpPE 8 HA MEPBOM KOHLE 5 MPYTKA 4 METAJIIMYECKOTO
CTepKHA 44, COWIEHEHHOT'O € IPYTKOM 4 1TOJ1 MPsAMBIM YriioM. Bropoi koHen 6 npyTka 4
3aKpeIlICH Ha OCHOBAaHMHU 3 Ha Kparo Iasa 43, mpuuemM, B MECTE COETMHEHUS MEXKIy HUMHU
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00pa30BaH IEKTPUUECKUI KOHTAKT. B ocHOBaHuU 3 ¢ 0OpaTHOM OT 1ma3a 43 CTOPOHBI
BBINOJIHEHA KaMepa 45, MpuyeM, TAKUM 00pa30M, UTO OTBEPCTHE 7 B OCHOBAHUH 3 COEUHSIET
ee ¢ mazoM 43. BHyTpu Kamepsl 45 yCTaHOBJIEHA U3MEpUTEIbHAs ssueiika 2. Jletektop 11
U3MEPUTEIBHON AUYENKH 2 TOAKIIIOUEH HEMTOCPEACTBEHHO K METAJNINYECKOMY CTEP)KHIO 44, a
001U TPpOBOAHKK 10 UBMEPUTETHLHOM STYSHKHU 2 TOAKITIOUEH K METAJITTMYECKOMY OCHOBAHHUIO
3 BHYTPH KaMephl 45.

BHyTpb naza 43 MokeT ObITh BBeIeHA onlopa 46 U3 IUIJIEKTPUKA U YCTAHOBIIEHA MEXKIY
METAJIJIMYECKUM NMPYTKOM 4 U METAJUIMYECKUM OCHOBaHueM 3. Onopa 46 npuxara K
OCHOBAHMIO 3 BHYTPH Ma3a 43 ¢ MOMOIIbIO0 METaJUIMUYEeCKOM T1acTUHBI 47. Kpast miacTuHbl
47 o nepuMeTpy 1asza 43 3aKperyieHbl Ha OCHOBaHUU 3. MeTasInyecKuil pyTok 4 06pa3oBaH
MyTEM BBITIOJTHEHUS B TU1acTUHE 47 Boipe3a 48 [1-00pa3Hoii hopMbl, TpUUeM, BTOPOI KOHEI]
6 npyTKa 4 BBIIIOJIHEH B BUJE €IMHOTO LIEJIOTO C BHEIIIHEH YaCThIO IUIACTUHBI 47, 00pa3yrolien
paMky BokpyT npyTka 4. [llupuHa npyTka 4 1 miMpuHa Bbipe3a 48 MHOT'O MEHbIIIE IJTUHBI
NpyTKa 4.

B npeanaraemMmom BiaroMepe-1M3abKOMETPE U3MEPEHUE TMAIEKTPUIECKON TPOHUIIAEMOCTH
KOHTPOJIMPYEMOT'O MAaTepraJa, 3al0JIHSIOIIEr0 IEPBUYHBIN TPe0OPA30BATEN b, TPOU3BOAUTCS
IIyTEM U3MEPEHHUS CIEAYIOUIUX TapAMETPOB:

- P€30HAHCHOM YaCTOTBI IEPBUYHOTO ITPpeoOpa3oBaTesIs, ONpPeaeIeMOM IPU MepecTPoiKe
BXO/ISIIIIETO B 3JIGKTPOHHBIN 010K 1 reHepaTopa rapMOHUYECKOTO CUTHAJIA TT0 MUHUMYMY
BXOJ/IHOTO COMPOTUBJICHUS IIEPBUUHOTO MTPEOOPa30BaATENIS;

- BXOJHOI'O COIIPOTUBJIEHUS] HA PE30HAHCHOM YaCTOTE MEPBUYHOTO MPEOOPA30BATETIS.
JleicTBUTENBbHAS COCTABIISIONMIAS JUIIEKTPUUECKON TPOHULIAEMOCTH PaBHA KBAAPaTy
OTHOIIIEHHUS] PE30HAHCHBIX YACTOT MEPBUYHOT0 TpeoOpa3oBaTes, 3alI0THEHHOT O BO3AYXOM
¥ 3AII0JTHEHHOT'O KOHTPOJIMPYEMbIM MaTepruasioM. TakuM 00pa3oM, 3TOT apameTp u3MepsieTcs

HETOCPEACTBEHHO 0€3 UCTIOIH30BAHUS I'PATyUPOBOYHBIX XapAKTEPUCTUK. MHUMas
COCTAaBJIAIOLLAS TUDJIEKTPUUYECKOMN IIPOHULIAEMOCTH (TAHI€HC YIJIa AUIIEKTPUUECKUX ITIOTEPD)
OITPENETSETCS IO BEJIMUMHE HANIPSHKEHUS ¢ AeTeKTopa 11 Ha pe3oHaHCHOM yacToTe. BiaxkHOCTh
BBIUYMCIIAETCS 110 Pe3yIbTaTaM U3MEPEHHUSI TUIJIEKTPUYECKON IIPOHULAEMOCTH I10
rpagyupOBOYHBIM XapaKTEPUCTUKAM, ITOJITOTOBJIEHHBIM JIJTSI KaXK/10TO BUJIa MaTepUasa C
YYETOM €TI0 TEMIIEPATYPBIL.

Brnaromep-ausnbkoMeTp paboTaer ciaeayromum oopa3om. I'enepaTop, BXOISIIMI B COCTAB
3IEKTPOHHOTO OJI0Ka 1, mepecTpanBaeTcs B quana3zone pabouux yactot. [Tpu nepectpoiike
MIPOU3BOIUTCSA U3MEPEHUE HATPSHKEHUS HA TIEPBOM KOHIIE 5 TIPYTKa 4 ¢ MOMOIIBIO IETEKTOpA
11. CHuMaemoe ¢ BbIxo/1a ieTekTopa 11 HanmpshkeHre MogaeTcst Ha BXO/ 3JIEKTPOHHOTO OJIoKa
1. MUHUMYM 3TOTO HAIIPSKEHUS IOCTUTAETCSL B TOT MOMEHT, KOTIa BXOJTHOE COITPOTUBIIEHUE
MEePBUYHOI0 ITpeobpa3oBaTelns OyaeT MUHUMAaIbHbIM. [10 3MepeHHO! BEeIMUMHE 3TOTO
HAIPSHKEHUS, U3BECTHON BEJIMUMHE COMTPOTUBIIEHUS Pe3UcTOpa 12 1 BEJIMUMHE BBIXOJHOTO
HAIPSKEHUS] TEHEPATOPA MPOLECCOP AIEKTPOHHOTO OJ10Ka 1 BBIUMCIISIET BEJIMYMHY 3TOTO
conpoTuBiieHUs1. OHOBPEMEHHO OMpeIeIseTCsl 3HAYeHUE YACTOThI B TOUKE MUHUMYMA.

ITo nony4eHHBIM JAHHBIM BBIUUCIISIETCS KOMIUIEKCHAS AUAJIEKTPUYECKAS IPOHULAEMOCTb.

Janee, Mo nepeBOHBIM Ta0IMUIAM, COCTABIIEHHBIM 11 HAOOpa TEMIIEPATYP U 3aJI0KEHHBIM
B IaMSTh IIPOLECCOPA, IPOUZBOIUTCS BBIUUCIIEHUE COAEPKAHUS BIIATH 11 KOHKPETHOTO
MaTepuana.

Oco0eHHOCTD MPEI0KEHHOTO TEXHUUECKOTO PEIIEHUSI COCTOUT B TOM, UTO MIPU
OITpENETICHUH PE30HAHCA U3MEPEHNE ITAPAMETPOB PE30HAHCA ITPOU3BOIUTCS HEITOCPEICTBEHHO
Ha BXO/I€ IEPBUYHOTO Mpeodpa3oBaTesiss. DTO TOCTUTAETCS CIIEeYIOIUM:

- 1eTeKTop 11 MOJAKIIF0YEH HEMOCPEICTBEHHO K IIEPBOMY KOHLYY 5 IIPyTKa 4;

- 0Ot MpoBOHUK 10 UBMEPUTETHLHOM STUEHKH 2 TTOJIKIIOYEH K OCHOBAHUIO 3 BHYTPU
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Kopiyca 16;

- UI3BMEpUTETTbHAS sTuelika 2 BMeCTe C KOPITyCOM 16, B KOTOPOM OHa YCTAHOBJICHA,
BBITIOJTHEHBI KaK YaCTh IEPBUYHOTO MPEe0OPa30BATEIS, UTO UCKITFOUMIIO BIIUSTHUE LIETIel CBSI3U
Ha pe3yJIbTaThbl USMEPEHUN.

ITpemnoxxeHHBIC BAPUAHTHI BHITOJIHEHUS BIIArOMepa-IM3JIbKOMETpa 00eCIIeUnBaOT TOYHOE
U3MEpEeHUE TapaMETPOB MATEPUATIOB B CIIENYIOIIMX MPAKTUUECKUX 3a/1avax:

- UI3BMEPEHKE B pe3epByapax, npuieM, udGepeHIMpoOBaHUE O YPOBHIO (PACCTOSHUIO OT
JTHa pe3epByapa);

- U3MepeHue Mpod MaTepuaioB BHE pe3epByapa, HaIIpUMep, B 1a0OPATOPHBIX YCITOBUSX;

- UI3BMEpPEHHE MAaTepUAJIOB B TPYOOIIPOBO/IE MO/ IaBICHUEM;

- U3MEPEHUE MATEPUAJIOB C BBICOKUMU UCTUPAIOIIIUMU, a0pa3UBHBIMU CBOMCTBAMMU, B TOM
YKCIle, KOHTPOJTh INTACTUYHOCTH OETOHA B OETOHOCMECUTEJIE UM KOHTPOITh B CKBAYKHUHE
OypoBOTo pacTBopa Jjiss OOHAPYKEHHUS B HEM HE(DTH.

[TpoBeneHHBIE UCTTBITAHMS TTOATBEPAUIN 3(PPEKTUBHOCTD NTPEAIATAEMOT0 TEXHUIECKOTO
pelIeHus.

dopmyna u3006peTeHus

1. Bnaromep-1MaiabKoOMeTp, COAepKalluii IEPBUYHBIHN ITpeo0pa30oBaTelb U JJIEKTPOHHbIN
OJI0K, MOJAKIIFOYEHHBIN K IEPBUUHOMY MPEOOPA30BATEIIO YEPE3 U3MEPUTEIBHYIO STUEHKY,
MepBUYHBIN TPeoOpa3oBaTEIh 00pa30BaAH METAJUIMUECKUM OCHOBAHUEM U METAJIIMYECKUM
MPYTKOM, IEPBBIN KOHEL] KOTOPOTO PA3ZMEIIEH B OTBEPCTUU, BHITIOJTHEHHOM B OCHOBAHUH, U
3aKPEIUIEH YEPE3 U30IATOP U3 IUDJIEKTPHUKA, K IIEPBOMY KOHIY METAJUIMYECKOTO IPYTKA
MOJICOEIMHEH CUTHAJILHBIN IPOBOJHUK U3MEPUTEIILHON STUEHKU, U3MEPUTEIbHAS AUEHKaA
COIEPKHUT KAK MUHUMYM OJIMH JIETEKTOP, ITOAKIIIOYEHHBINA K CUTHAJILHOMY ITPOBOJIHUKY,
3JIEKTPOHHBIN OJIOK COJAEPKUT MEPECTPAUBAEMBIH IO YACTOTE TEHEPATOP TAPMOHUYECKOTO
CUTHAJIA,

OTJIMYAIOLIUNICS TEM, UTO METAJUIMYECKOE OCHOBAHUE BBIIIOJIHEHO B BUAE IPSIMOYTOJIBHOM
PaMKH, ITOTPyKAEMON B KOHTPOJIUPYEMBIN MaTEPUAIl, OTBEPCTHUE C PAZMEIIEHHBIM B HEM
IIEPBBIM KOHLIOM METAJUIMYECKOT'O IIPYTKA BBIIIOJIHEHO HA IIEPBOM CTOPOHE PaAMKHU,
MeTaJIMYECKUM TPYTOK YCTAHOBJIEH BHYTPU PAMKH NTapaJijie]IbHO €€ OOKOBBIM CTOPOHAM,
Ha IepPBOU CTOPOHE PAMKU COOCHO C BBITIOJTHEHHBIM B HEW OTBEPCTUEM YCTAHOBJIIEH
METAJUIMYECKUNM KOPITYC, BBIITOJTHEHHBIN B BUJIE CTAKaHA C OTBEPCTUEM B €T0 JIHE, U30JIATOPD
YCTAHOBJIEH BHYTPU CTAKAHA U 3aKPEIUIEH ¥ IHA CTAKAHA, BHYTPU METAIIMUECKOTO KOpITyca
YCTaHOBJIEHA U3MEPUTENbHAA AUEHKA, [IPUUEM IETEKTOP U3MEPUTEIIBLHON AYENKU TOIKITFOUYEH
HETOCPEICTBEHHO K MePBOMY KOHIIY ITPYTKa, & OOIIMI MPOBOIHUK U3MEPUTEIBHOMN TUSHKU
MOJIKJIFOUYEH K METAITIMUECKOMY KOPITYCY BHYTPU HETO, HA METAJNIMYECKOM KOPITyCe
ycTaHOBIIeHa My(Ta, uepe3 KOTOPYIO BBIBE/IEH KaOelb, COSAUHSIONINN N3MEPUTEITHHY IO
STUEHKY C AIEKTPOHHBIM OJIOKOM, METATUTMIECKHI KOPITYC U My(hTa BBIMOJIHEHBI T€PMETUIHBIMU.

2. BnaroMep-InsiibKOMETP 10 I1. 1, OTIIMYAIOLIMIACS TEM, UTO METAJUIMYECKUMN ITPYTOK
BTOPBIM CBOUM KOHIIOM 3aKPEIJIEH HA BTOPOW CTOPOHE PAMKH, TPOTUBOIIOIOKHOW MIEPBOM
CTOPOHE, IIPUYEM B MECTE COCAUHEHUSI BTOPOTO KOHIIA IIPYTKA C PAMKOW MEXIY HUMU
00pa30BaH 3IEKTPUUYECKUIT KOHTAKT.

3. Bnaromep-auaabKoMeTp 110 1.1 Win 2, OTIIMYAIOLIMICS TEM, UTO TIEPBUYHBIN
npeobpa3oBaTelib 3aKPEIUIEH HA CTEPKHE, 00ECIIeUrMBAIOIIEM BO3MOKHOCTh MOTPYKEHUS
paMKH B pe3epByap ¢ KOHTPOJIUPYEMBIM JKUJIKUM MAaTEpUAIOM, IIPH 3TOM Kabellb MeX Iy
3IEKTPOHHBIM OJIOKOM U U3MEPUTEITHHOM STYeHKOM BBITTOJTHEH JUTMHOMN OOJIbIIIEH, UeM ITyOruHa
MOTPYXKEHUS PAMKHU.

4. BmaroMep-auaabKOMETp 110 1.1 WiIu 2, OTJIMYAIOIIMNCS TeM, YTO CHaOXEeH KacCeToM, B
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KOTOPYIO YCTAHABIIMBAETCSA paMKa U 3AJIMBAETCSA KOHTPOJIMPYEMBIHN KUAKUNA MaTepuall,
MpUYEM KaCcCeTa BBIMTOJHEHA U3 METAJLIIA U €€ Pa3MepPhl BRLIOPAHBI C TAKUM PACUETOM, UTOOBI
BHYTPb KaCCEThl paMKa BXOJWJIa C MUHUMAJIBHBIM 3a30PpOM MEX/1Y CTEHKAMM KaCCEThI U
OOKOBBIMU CTOPOHAMHU PAMKHU, BBICOTA KACCEThI IPEBBIIIAET BHICOTY PAMKH, HA NIEPBOU U
BTOPOM CTOPOHAX PAMKH BBITIOJIHEHBI OTBEPCTUS.

5. Bmaromep-1uanpKoMeTp, COAEPIKAIIUM IEPBUYHBIN ITpeo0pa3oBaTelb U JJIEKTPOHHbIN
0J10K, MOAKJIFOYEHHBIN K IEPBUUHOMY MTPEOOPA30BATEIIO YEPES UBMEPUTEIBHYIO STUEHKY,
MePBUYHBIN MTpeoOpa3oBaTesib 0Opa30BaH METAJUNIMYECKUM OCHOBAHUEM U METAJIMYECKUM
IIPYTKOM, IEPBBIA KOHEL KOTOPOTO pa3MELIEH B OTBEPCTUH, BBIIIOJTHEHHOM B OCHOBAHUU, U
3aKpeIUIEH Yepe3 U30JIATOP U3 IUIEKTPUKA, K IEPBOMY KOHIY METAJUIMYECKOTO IIPYTKA
IIOJICOEIMHEH CUTHAJIBHBIA IIPOBOJHUK U3MEPUTEIIBHON STYENKH, U3MEPHUTENbHAS TUEHNKaA
COJIEPKUT KaK MUHUMYM OJIUH JECTEKTOP, IMTOAKIIOUYEHHBIN K CUTHAJIbHOMY IIPOBOJIHUKY,
AIIEKTPOHHBINM OJIOK COAEPIKUT MEePECTPAUBAEMBIH 110 YACTOTE F'EHEPATOP FAPMOHUUECKOTO
CUrHaJIa,

OTJIMYAIOILMICA TEM, UTO METAJUIMYECKOE OCHOBAHUE BBIIIOJIHEHO B BUJIE ITOJIOTO WJIMHAPA,
IIOI'PY)KAEMOTI'0 B KOHTPOJIMPYEMBIA MaTEPUATI, OTBEPCTUE C PA3MELLIEHHBIM B HEM IIEPBBIM
KOHIOM METAJUIMYECKOTO MPYTKA BBIMTOJIHEHO HA NIEPBOM TOPLE UUIMHAPA, METAJIIUNYECKUI
MPYTOK PACIOJIOKEH BHYTPHU HWIUMHAPA BIOIb €T0 OCH, B OOKOBOW CTEHKE IMIIMHIPA
BBIIIOJIHEHBI IPOJAOJIBHBIE LIETIH, HA IIEPBOM TOPUE LWJIMHIPA, COOCHO C BBIIIOJIHEHHBIM B
HEM OTBEPCTHEM YCTAHOBIIEH METAIJIMYECKUIN KOPIIYC, BBIIIOJIHEHHBIN B BU/E CTAKaHa C
OTBEPCTUEM B €0 JTHE, U30JIATOP YCTAHOBIIEH BHYTPHY CTAKAHA U 3aKPEIUIEH Y JHA CTAKaHa,
BHYTPH METAJUIMYECKOT'O KOPITyCca YCTAHOBJIEHA U3MEPUTEIIbHAS sTYEHKa, IIPUYEM JIETEKTOP
U3MEPUTEIbHOM SUEHKY TTOAKIIFOYEH HETIOCPEACTBEHHO K TIEPBOMY KOHILY TIPyTKa, a OOIImiA
IIPOBOJIHUK U3MEPUTEIIBHON STUYEUKU MOJKIIIOYEH K METAJUIMUECKOMY KOPITYCY BHYTPH HETO,
Ha METaJUIMUYECKOM KOpITyCe YCTaHOBJIEHa My(Ta, Yepe3 KOTOPYIO BhIBEIECH Kabeb,
COEAUHSIONIUN U3MEPUTEIIHHYIO STUEHKY C AJIEKTPOHHBIM OJIOKOM, METAJUIMUECKUI KOPIYC U
My Ta BBITOJTHEHBI T€PMETUYHBIMMU.

6. Biraromep-ausipKOMETD 1O 1.5, OTIIMYAIOLIMICS TEM, YTO METAJJIMYECKUN ITPYTOK
BTOPBIM CBOMM KOHI[OM 3aKPEIJIEH HA BTOPOM TOPLIE UMIIMHIPA, IPUYEM, B MECTE COEIMHEHUS
BTOPOTO KOHI[A TPYTKA C UJIMHAPOM MEXITY HUIMH 0Opa30BaH 3EKTPUUECKUN KOHTAKT.

7. BnaroMep-1nsjibKOMETP 10 1.5 WK 6, OTJIMYAIOIIUICS TEM, UYTO NTEPBUYHBIN
npeo0pa3oBaTeib 3aKPEIIeH Ha CTepIKHE, 00eCIIeUYMBAIOIIEM BO3MOKHOCTD MTOTPY>KEHUS
HWIMH]IPA B Pe3epByap ¢ KOHTPOJIUPYEMBIM KUIKUM MATEPUATIOM, ITPU ITOM KaOelIb MKy
3JIEKTPOHHBIM OJIOKOM U U3MEPUTEIIHLHOM STUEHKOM BBIIOJHEH JJIMHOMN OOJIbIIIEH, UeM IITyOuHa
IOTPY)KEHUS LAIUHAPA.

8. Braromep-auaabKOMETp IO .5 WK 6, OTIIMYAIOIIMICS TEM, UTO CHAOKEH KacCeToM, B
KOTOPYIO YCTAHABIIMBAETCS LMIUHAP U 3aJIMBAETCS KOHTPOIMPYEMBIN KUIKUI MaTepural,
MpUYEM KaCcCeTa BBIMTOJIHEHA U3 METAJLIIA U €€ Pa3MepPhl BRLIOPAHBI C TAKUM PACUETOM, UTOOBI
BHYTPb KaCCEThI UUIMH/IP BXOAUI C MUHUMAJIBHBIM 3a30POM MEXIY CTEHKAMU KaCCEThI U
OOKOBOI CTEHKOW NWIMHAPA, BICOTA KACCETHI MPEBBIIIAET BHICOTY LHMIMHAPA, HA TOPLAX
UUJIMHIPA BBIITOJIHEHBI OTBEPCTUA.

9. BnaroMmep-amaabKoMeTp, CoJepKaluil IEPBUYHBIN ITpeo0pa30oBaTeIb U AJIEKTPOHHbIN
0J10K, MOAKJIFOYEHHBIN K IEPBUUHOMY MTPEOOPA30BATEIIO YEPES UBMEPUTEIBHYIO STUEHKY,
MePBUYHBIN MTpeoOpa3oBaTesib 00pa30BaH METAJUNIMYECKUM OCHOBAHUEM U METAJUTMYECKUM
IIPYTKOM, IEPBBIA KOHEL KOTOPOTO pa3MELIEH B OTBEPCTUH, BBIIIOJTHEHHOM B OCHOBAHUU, U
3aKpeIUIEH B U30JIATOPE U3 AUDJIEKTPUKA, K IIEPBOMY KOHILYY METAJUIMYECKOTO IIPYTKA
IIOJICOEIMHEH CUTHAJIBHBIA IIPOBOJHUK U3MEPUTEIILHON STYEHKH, U3MEPUTENbHAS TUEHUKA
COJIEPKUT KaK MUHUMYM OJIUH JECTEKTOP, IMTOAKIIOUYEHHBIN K CUTHAJIbHOMY IIPOBOJIHUKY,
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ANIEKTPOHHBINM OJI0OK COAEPIKUT MEePECTPAUBAEMBIH 110 YACTOTE F'EHEPATOP FAPMOHUUECKOTO
CUTHAJIA,

OTJIMYAIOLIMICS TEM, YTO METAJIJIMYECKOE OCHOBAHUE BBIITOJIHEHO B BUJIE KIOBETHI,
3aI10JIHSIEMON KOHTPOJIMPYEMBIM MAaTEPUATIOM, METAJUIMYECKUI IIPYTOK PACIIOJIOKEH BHYTPH
KIOBETHI BJIOJIb €€ OCH, HA BHEIIHEN ITIOBEPXHOCTH CTEHKH KIOBETBI, COOCHO C OTBEPCTHUEM,
BBIIIOJIHEHHBIM B KIOBETE y IIEPBOrO KOHLA METAJJIMYECKOTO IIPYTKA, YCTAHOBJIEH
METAJIJIMYECKUI KOPITYC, BBIIIOJIHEHHBIN B BUAE CTAKaHA C OTBEPCTUEM B €r0 JHE, U30JIATOPD
YCTAHOBJICH BHYTPU CTaKaHa U 3aKPEIJIEH Yy JHA CTAKaHA, BHYTPU METAJUIMYECKOT O KOPITyca
YCTAHOBJICHA U3MEPUTEIbHAS TUENKA, IIPUUEM AETEKTOP U3MEPUTEIIBHOM STUYEHKU ITOAKITIOYEH
HEIOCPEACTBEHHO K IEPBOMY KOHIY IPYTKa, & OOLIMI MPOBOJHUK U3MEPUTETILHOM STUeHKU
ITOJIKJIIOYEH K METAJNIMYECKOMY KOPITYCYy BHYTPHY HErO, KPEIUIEHUE U30JIITOPA K CTAKAHY U
KpEIUIEHME TPYTKa K U30JIITOPY BBIIIOJIHEHBI T€PMETUYHBIMHU.

10. Bnaromep-auaabKOMETp IO 1.9, OTIIMYAIOLIUICS TEM, YTO METAJUIMYECKUH TPYTOK
BTOPBIM CBOMM KOHIIOM 3aKPEIUIEH HA CTEHKE KIOBETBI, IPUYEM B MECTE COETMHEHUSI BTOPOTO
KOHIIA IPYTKA CO CTEHKOM KIOBEThI MKy HUMU 0OPA30BaH 3JIEKTPUUYECKUI KOHTAKT.

11. Biraromep-ausnbekomMerp 1o 1.9 wim 10, OTJIMYAOIIMICS TEM, UYTO B KIOBETE HAl
METAJUIMYECKUM MTPYTKOM Ha (PUKCHUPOBAHHOM OT HET'O PACCTOSIHUM YCTAHOBJIEHA ChEMHAS
MeTaJIJIMYeCcKas IJIaCTUHA.

12. Braromep-ausiibKOMETP, COAECPIKAILMHI IEPBUUHbIN TPE0OPaA30BaATENb U 3JIEKTPOHHbIN
OJIOK, TOAKIIFOYEHHBIN K IEPBUYHOMY MPe0Opa30BaATENIO YEPE3 UBMEPUTETBHYIO STUEHKY,
MIEPBUYHBIN TpeoOpa3oBaTesib 0OPA30BaH METAIUNIMYECKUM OCHOBAHUEM U METAJUIMYECKUM
MIPYTKOM, IIEPBBIA KOHEL, KOTOPOTO pa3MEIIEH B OTBEPCTUH, BHIIIOJITHEHHOM B OCHOBAaHUH, U
3aKpEIUIEH B U30JIATOPE U3 AUIIEKTPUKA, K IEPBOMY KOHIY METAJUIMYECKOTO IIPYTKA
[IOJICO€IMHEH CUTHAJIBbHBIN ITIPOBOJHUK U3MEPUTEIBHON STUEUKHU, U3MEPUTEIIbHAS TUEHKa
COAEPKUT KAaK MUHUMYM OJIUH JIETEKTOP, MOAKIIOYEHHbIN K CHTHAJIbHOMY IIPOBOJIHUKY,
3JIEKTPOHHBIN OJIOK COAEPHKUT MEPECTPAUBAEMBIH 110 YACTOTE FEHEPATOP FAPMOHUUECKOTO
CUTHAIIa,

OTJIMYAIOLLMICS TEM, YTO METAJJINYECKOE OCHOBAHUE BBIIIOJIHEHO B BUJIE TPYOHI,
METAJUIMUECKUI IPYTOK PACIOJIOKEH BHYTPU TPYOBbI MapajuieIbHO €€ OCH, HA METAJUTMYECKOM
OCHOBAHMU, COOCHO C OTBEPCTUEM, BBIIIOJIHEHHBIM B OCHOBAHUH y IIEPBOTO KOHL@A
METAJUIMYECKOT O ITPYTKA, YCTAHOBIIEH METAJUIMYECKUI KOPITYC, BBIITOJTHEHHBIN B BUJE CTAKAHA
C OTBEPCTHUEM B €TI0 JIHE, U30JIATOP YCTAHOBIIEH BHYTPU CTAKaHA M 3aKPEIUJIEH Y JIHA CTaKaHa,
BHYTPH METAJUIMUECKOTO KOPIlyca YCTAHOBJIEHA U3MEPUTEIIbHAS STUEHKA, IPUYEM AETEKTOP
U3MEPUTEIbHOMN SUEHKY MTOAKIIOYEH HETTOCPEACTBEHHO K MEPBOMY KOHIY MPYTKa, a OOIIMi
IIPOBOJHUK U3MEPUTEILHON STUENKU NTOAKIIIOUEH K METAJUIMYECKOMY KOPITYCY BHYTPH HETO,
KPEIUIEHME U30JIITOPA K CTAKAHY M KPEIUIEHHUE MTPYTKA K U30JISITOPY BBIIIOJIHEHBI
FEPMETUYHBIMHU.

13. Bnaromep-aMsiabKOMETP IO I1.12, OTIIMYAIOIINIACS TEM, YTO METAJIMYECKUN ITPYTOK
BBITIOJIHEH B BUJIE PSIMOT'O CTEPKHS M TIEPBBIN KOHEL METAJIIMYECKOTO MPYTKA C U30JIITOPOM
3aKpEIUIEHbl HA CTEHKE, BBIIIOJIHEHHOM HAa TOPLE TPYOBHL.

14. Bnaromep-aMsabKOMETP IO I1.12, OTIIMYAIOLINIACS TEM, YTO METAJNIMYECKUN ITPYTOK
umeet ['-00pa3znyio popmy, Ipu ITOM NEPBBIN KOHEI METAIITMYECKOTO TPYTKA C U30JIITOPOM
3aKperuieHbl Ha OOKOBOM CTEHKE TPYOBI.

15. Braromep-aMaabKOMETP MO I1.12, OTIMYAIOUIMNACS TEM, YTO METAJTIMYECKUN TPYTOK
BTOPBIM CBOMM KOHLIOM COEJIMHEH CO CTEHKOMN TPYOBI TAaK, YTO B MECTE COEAMHEHUS MEKIY
HUMHU 0OPa30BaH 3JIEKTPUUECKUI KOHTAKT.

16. Braromep-auainbKoMeTp 1o 11.15, OTIIMYArOIIUACA TEM, UTO BO BTOPOM KOHIIE IIPYTKa
BBINIOJIHEHO OTBEPCTHE U B HEM YCTAHOBIIEH JATYMK TEMIIEPATYPHI, BBIXO KOTOPOIO
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MOJIKJTIOYEH K JIEKTPOHHOMY OJIOKY.

17. Bmaromep-au3nbKoMeTp 10 .15 wim 16, OTIMYAIOMIMICS TEM, YTO METAJUITMYECKUI
IIPYTOK BBINIOJIHEH B BUE IIPSIMOTO CTEPKHS, IIPU 3TOM IIEPBBINA KOHEL METAJNIMYECKOTO
MPyTKa C U30JISITOPOM 3aKPETICHbl HAa CTEHKE, BBITIOJIHEHHOM Ha OJTHOM TOpIIE TPYOHI, a
BTOPOH KOHEI METAJJIMYECKOT O MPYTKA 3aKPEIJIEH HA BTOPOW CTEHKE, BBIIIOJTHEHHOW HA
MIPOTUBOTIOIIOKHOM TOPIIE TPYOBI.

18. Biraromep-ausnbKoMeTp 1o 1.15 win 16, OTIMYAIOMIMIACS T€M, UYTO METAJUIMYECKUI
npyTok umeet ['-o0paznyto popmy, Ipu 3TOM MEPBBIM KOHEI METAIUIMYECKOT0 IIPYTKA C
U30JISITOPOM 3aKPEIJIEHbl Ha CTEHKE, BBIITOJIHEHHOMN HA TOPIE TPYyObl, a BTOPOH KOHEI]
METAJUIMYECKOT0 MIPYTKA 3aKperyieH Ha OOKOBOW CTEHKE TPYOBI.

19. Bnaromep-anaibKoMeTp 1o 11.15 uinv 16, OTIMYaIOIMICA TEM, YTO METAJUIMYECKUI
npyTok umeet ['-00pa3Hyro ¢hopmy, IIpy 3TOM NEPBbIN KOHEI METAJNIMYECKOTO MPYyTKa C
U30JIATOPOM 3aKPeIIeHbl HA OOKOBOM CTEHKE TPYOBbI, 2 BTOPOIl KOHEI METAJNIMYECKOTO
MPYTKA 3aKPEIUIeH Ha CTEHKE, BHIMOJTHEHHOM HA TOPLE TPYOhI.

20. Bnaromep-aMaabKOMETP 110 1. 15 nim 16, OTIIMYAOIIMIACS TEM, UTO METAJLUIMYECKUINA
npyTok umeet [1-o6pa3Hyro Gpopmy, Tpu 3TOM MEPBBII KOHEI METAJUIMYECKOTO TTPYTKA C
H30JIITOPOM M BTOPOM KOHEI METAJUTMUYECKOT0 MPYyTKa 3aKPETUieHbl HA OOKOBOM CTEHKE
TpYyOBI.

21. Bimaromep-ausnbKOMETP MO I1. 12, OTIIMYAIOIIMICS TEM, UTO U30JISITOP BBIITOJIHEH B
BUJIE BTYJIKHM C BHEIIIHEN pe3b0oli M 3aKperieH y IHa CTaKaHa C IOMOIIbIO pe3b00BOTO
COCJIMHEHUSI, TePMETH3aIMS Pe3bOOBOTO COSAMHEHMSI U30JISITOPA CO CTAKAHOM BBITIOTHEHA
MOCPEACTBOM 3aIIOJTHEHUS PE3bOBI KOMITAYHIOM.

22. Bmaromep-auaiibKOMETP, COIepKAIIUI IIEPBUUHBIN TPE0OPa30BATENb U 3JICKTPOHHBIN
0J10K, MOAKIIFOYEHHBIN K IEPBUUHOMY MPEOOPA30BATEIIO YEPE3 UBMEPUTEIBHYIO STUEHKY,
MePBUYHBIN MTpeobpa3oBaTesib 0Opa30BaH METAJUNIMYECKUM OCHOBAHUEM U METAJIMYECKUM
MPYTKOM, IEPBbIA KOHEL KOTOPOTO PA3MEIIEH B OTBEPCTUM, BBITIOJTHEHHOM B OCHOBAHUH, U
3aKPEIUIEH B U30JIITOPE U3 IUDJIEKTPUKA, K IIEPBOMY KOHIY METAJUIMYECKOTO IIPYTKA
IIOJICOEIMHEH CUTHAJIBHBIN IIPOBOJHUK U3MEPUTEIIBHON STUENKHU, U3MEPUTENbHAS AUEUKaA
COJIEPKUT KAK MMHUMYM OJUH JETEKTOP, MOJIKIIOUYEHHbIA K CUTHAIbHOMY ITPOBOJHUKY,
ANIEKTPOHHBIN OJIOK COAEPIKUT MEePECTPAUBAEMBIH 110 YACTOTE FEHEPATOP FAPMOHUUECKOTO
CUTHaJA,

OTJIMYAIOLIMICA TEM, YTO B METAJUIMUECKOM OCHOBAHMHU BBITIOJIHEH 143, BHYTPH I1a3a
YCTAaHOBJIEH METAJUIMYECKUI IMPYTOK, IpUUeM IPyTOK uMeeT I'-00pa3Hyto hopmy 3a cuet
YCTaHOBKH B U30JIITOPE HA IIEPBOM KOHIIE IPYTKA METAJIMYECKOT O CTEPIKHS, COUJIEHEHHOTO
C IIPYTKOM IO IPSIMBIM YTJIOM, BTOPOM KOHEL IPYTKA 3aKPEIUIEH HA OCHOBAHUHY HA KPAO
rasa, Ipu4eM B MECTE COEMHEHUS MEXTy HUMU 00pa30BaH IIEKTPUIECKUN KOHTAKT, B
OCHOBaHMHU C OOpATHOI OT ITa3a CTOPOHBI BBITIOJIHEHA KaMepa TaK, YTO OTBEPCTUE B OCHOBAHUN
COEJIMHSIET €€ C MTA30M, BHYTPHU KAMEPhI YCTAHOBIICHA U3MEPUTEIIbHAS STUEHKA, TIPUYEM
JIETEKTOP UBMEPUTEIIBHOM STYENKH ITOJKIIIOUEH HEITOCPEACTBEHHO K METAJIIMUECKOMY CTEPKHIO,
a o011 MPOBOTHUK U3MEPUTEITLHOMN SUEHKY TTOAKITFOYEH K METAJITMIECKOMY OCHOBAHUIO
BHYTPU KaMepHhl.

23. Bnaromep-auaiabKoMeTp 1o 11.22, OTJIMYAIOIIUNCS TEM, YTO BHYTPb I1a3a BBEJIeHa Oropa
Y3 IU3JIEKTPUKA, OTIOpa YCTAHOBJIEHA MEXK/1y METAJUIMYECKUM MTPYTKOM U METAJJIMYECKUM
OCHOBAHUEM U ITPUKATA K OCHOBAHUIO BHYTPH [1a3a C TOMOLIBIO METAJUIMYECKOM IUIACTUHBI,
Kpasi METAJUIMYECKOH TIJTACTUHBI 3aAKPEIUICHBI HA OCHOBAHUWM T10 IEPUMETPY 1a3a,
METAJUIMYECKUI MPYTOK 0Opa30BaH MyTeM BbINOJIHeHUS B mi1acTuHe [1-o6pa3Horo BeIpesa.
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