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(549) KOMBMHUPOBAHHBIE UTHTEPO®EPOMETPHI JJI5 U3BEIIATEJISA OXPAHHOI'O

BOJIOKOHHO-OIITUYECKOI'O
(57) Pedepar:

N300peTeHne OTHOCUTCST K HW3MEPUTENBHOM
TEXHUKE, a MMEHHO K M3BEIATEeNIIM OXPaHHBIM
BOJIOKOHHO-oNTHUecKMM.  OmnrTuyeckass — cxema
W3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OITHYECKOTO
C  KOMOWHHUPOBAaHHBIMH  HHTepdepoOMeTpaMu
IIpeCTaBIIsIET co0oit KOMOMHUPOBAHHBIE
MHTePhEPOMETPBIL, PEATTU3YIOLIME OTITHYECKYIO CXEMY,
COJIEpXKAIYIO 3AMKHYThIE KOHTYPBI, GOpPMUPYIOIIUEe
CUTHAJIbI OTPAXEHWM, Y KOTOPBIX OAHM M TE€ XK€
OTpPE3KU OINTHYECKOTO BOJIOKHA KaOelsl SBIISIOTCS
YyBCTBUTEIBHBIMU JIEMEHTAMH HHTEP(HEPOMETPOB,
B KOTOPBIX CO3/1aeTCsl CABUT (ha3bl 30HIUPYIOIIETO
MMITYJIbCA B COOTBETCTBUH C OKa3aHHBIM (PU3MUECKUM
BO3JEHCTBUEM, OJJMHAKOBBIN AJ11 0OOUX KOHTYPOB,
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OJIMH 3aMKHYTBI KOHTYp MHTepdepomerp Maxa-
Lennepa, Ipyrou 3aMKHYTBHIi KOHTYD
UHTEphHEPOMETD CaHbsika. Texunueckum
pe3ynbTaToOM SIBJISIETCSI IIOBBIIIEHWE TOYHOCTHU
OIIpEEICHUs MecTa BO3/ICHCTBUSA Ha
YYBCTBUTEIbHBIN 3JIEMEHT 3a CYET UCIIOJIb30BAHUS
MeToJa COBMELIEHHBIX UHTEPHEPOMETPOB;
obecrieyeHHe PaBHOMEPHOI  YyBCTBUTEIIBHOCTU
YYBCTBUTEJIBHONW YacTH H3BELIATENS] OXPAHHOIO
BOJIOKOHHO-OIITUUECKOTO; MOBBIIIEHUE HAAEKHOCTH
U3BEILATEIIS] OXPAaHHOI'O BOJIOKOHHO-ONTUYECKOTO;
VIPOIIEHHEe MOHTaXXa 3a CYeT U30aBJIEeHUs OT
HEOOXOAMMOCTH UCIIONIb30BAaHUSI B CBOEM COCTaBe
KOMITEHCALMOHHBIX KaTyIleK. 4 3.11. ¢-11b1, 12 uit.
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(54) COMBINED INTERFEROMETERS FOR FIBER-OPTIC SECURITY DETECTOR

(57) Abstract:

FIELD: measuring equipment.

SUBSTANCE: invention relates to measuring
equipment, namely to fiber-optic security detectors. An
optical circuit of a fiber-optic security detector with
combined interferometers is a combined interferometers
implementing an optical circuit containing closed loops
forming reflection signals, in which the same segments
of optical fiber of a cable are sensitive elements of
interferometers, in which a phase shift of a probing
pulse is created in accordance with the physical impact,
the same for both loops — one is a closed-loop Mach-
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Zehnder interferometer, the other is a closed-loop
Sagnac interferometer.

EFFECT: increase in the accuracy of the
determination of a point of impact on a sensitive
element due to the use of a combined interferometer
method; provision of uniform sensitivity of a sensitive
part of a fiber-optic security detector; increase in the
reliability of the fiber-optic security detector;
simplification of the installation due to the elimination
of the need to use compensation coils in its composition.
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[1] OBJIACTb TEXHUKHN

[2] U306peTeHre OTHOCUTCS K UBMEPUTETHLHOM TEXHUKE C UCTIOJIb30BAHUEM OMTUUECKOTO
BOJIOKHA, & MMEHHO K M3BELIATENSAM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM, a TAKKE K
MPOAYKTaM, CIOCO0AM U CPe/ICTBAM, UMEIOIIMM OTHOIIEHHE K U3BEIIATEISIM OXPAHHBIM
BOJIOKOHHO-ONTUYECKUM U UX ACTIEKTaM.

[3] YPOBEHb TEXHHUKH

[4] I3 maTtenTa PD Ne 2648008 ([11) m3BecTHO yCTpOHCTBO cOOpa MHPOPMAIMH O BETUIMHAX
JTIMHAMUUYECKUX BO3JIEUCTBUSAX HA TMOKHE KOHCTPYKIMU U COCTOSTHUE KOHIIEBBIX
OINTOBOJIOKOHHBIX U3BEHIATEIICH. Y CTPONUCTBO COJIEPKUT CTAHIMOHHYIO YacCTh,
ONTOBOJIOKOHHBIN TPAHCHOPTHBIN Kabelb, COeIMHEHHbIA ONITUYECKUM KOHTAKTOM C
pedIEKTOMETPOM OJHUM KOHIIOM, & BTOPBIM KOHI[OM COEIMHEHHBIN CO CIUTUTTEPOM,
WCITOJIb3YEMBIM JJIs1 PA3BETBIICHUS M TPOAOIKEHUS TPAHCIIOPTUPOBKH SHEPTUM 30HIUPYIOIIUX
VIMITYJIbCOB K UYBCTBUTEIIbHBIM YACTSAM OINTHYECKON CXEMBbI YCTPOWCTBA, PETYIMPOBOYHBIC
OINTUYECKUE KATYIIKHU, CIUTATTEPHI TPAHCITOPTHON YACTH ONITUYECKON CXEMBI; CIUTUTTEPHI,
MpeIHa3HAYCHHbIE HETIOCPEICTBEHHO 7151 00pa30BaHUs ONITUYECKOTO KOJIbIA YyBCTBUTEIHHOM
YACTU YCTPOMCTBA, U KOHLEBBIE ONTOBOJIOKOHHbIE U3BeaTe . OTBETBIIEHHBIE TPAHCIIOPTHHIE
YaCTH YCTPOWCTBA HA YACTU CIUTUTTEPOB U OTPE3KOB TPAHCIIOPTHOTO Kabesi MPOU3BOISIT
pasfelieHue 3HePTUU 30HIUPYIOIIETO UMITYIIbCA 10 HEOOXOAUMOTO YPOBHS MOIIIHOCTH B
HeJIsIX 00ecieueHUs BEIMUMHbBI CUTHAJIOB OTPAXXEHUHN OT UYBCTBUTEIBHON YaCTH ONITUUECKOMN
CXEMbI YCTPOWCTBA B HOMUHAJIBHOM JIMAIIa30HE OT LIKAJIbI U3MEPEHUI IIPUEMHOTO YCTPOWCTBA,
a TAKXKE MMPOU3BOJSAT IOCTABKY SHEPTUHU JIA3€PHOTO UMITYJIbCA K MECTY IMOAKITIOUECHUS
CIUIMTTEPOB, 0OPA3YIOIIMX ONTUUECKHUE KOJIbIIA UyBCTBUTEIbHOM YACTH ONITUYECKON CXEMBI
yCTPOMCTBA U (POPMUPYIOIINE CUTHAIIBI BO3BPAIIEHUS 30HIUPYIOIIETO UMITYJIhCA.

[5] U3BectHOE M3 J[1 yCcTpoMCTBO 00J1a/1a€T HU3KOM 3aIUIIIEHHOCTHIO OT BIIMSTHUS
MMOMEXOBBIX (PAaKTOPOB, BIUSHUSA Apeiida N3MepUTETbHBIX CBOMCTB MPUEMOTIEPEIAIOIIETO
YCTPOMCTBA, HU3KOM TOYHOCTBIO OTIPEAEIIEHUS BO3IEHCTBUSA HA UYYBCTBUTEIbHBIN 3JIEMEHT,
BBICOKOM CII0)KHOCTBIO MOHTAaKa, B TOM UHMCJIE U3-3a TOTO, YTO TpeOyeT UCIIOTB30BAHUS B
CBOEM COCTaBE KOMIIEHCALIMOHHBIX KaTYIIIEK, HEOOXOIUMBIX JJ1s1 KOMIIEHCALUU JUTUHBI BOJIOKOH
YyBCTBUTEIBHOTO 3JIEMEHTA, HEPABHOMEPHOMN YYBCTBUTEILHOCTBIO 10 JITTMHE YYBCTBUTEIILHOT'O
3JIEMEHTA.

[6] I3 matenTa PD Ne 2400897 ([12) usBecten OapadaH 1yt KperuieHus My T co meiidom
onTHYeckoro kaodens. bapabdan npencrasiser coOoi KeCTKUI KapKac, HAOpaHHBIN U3
ameMeHTOB (9, 10, 11) (KpyrJIbIX cTepKHEHN, TPOHIIeH WITH TI0JIOC) C KPOHIITEHMHOM U
MIPUCOCTMHUTEIBHBIMU MecTaMu (2) st kperuieHust Myt (1). KpoHITeitH BBIMOTHEH B
dhopme mracTuHsl (3) ¢ oTOOPTOBKAMH (8) M BEpTHKAIBLHOM OChIO (4), BBAPEHHOM B €€ ICHTP;
OapabaH Haca)KMBaeTCsS Ha BEPTUKAIBHYIO OCh (4) U (PUKCHUpYETCs TAKUM 00pa3oM Ha
kponmreiiHe. Kperenue 6apabana Ha Kpyrjiod OETOHHON Omope BO3AYIIHON JIMHUU
3NEKTPOTEepeIaur OCYIIECTBIISIETCS C TOMOIIBIO JICHTOUHBIX XOMYTOB, 3a(DUKCUPOBAHHBIX B
BBITIOJIHEHHBIX B IUTACTUHE (3) 3aIUIeUrKax, a KperieHue 6apabaHa Ha MHOTOYTOJIbHOM
O6eToHHOM o1ope (25) - TOCPEACTBOM YIOJIKOB B INIOCKOM MJIACTUHE KPOHIITENHA, B KOTOPBIX
3aKPEIUISIOTCS IMWILKH, TPOXOISIINE HACKBO3b CTBOJIA OMOPHI.

[7] 3BecTHOE 13 12 yCTPONCTBO HE MpeIHA3HAUYECHO 1 HAMATBhIBAHUSI TOTOBOTO M3/IEIIMS,
MPEICTABIISIIOLIET0 COOOM JIMHEMHYIO YACTh M3BELIATEISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO
C LEJIBIO TAIbHENIIEN TPAHCIIOPTUPOBKU KOHTENHEPA U YCTAHOBKH YIIOMSIHYTOU JIMHENHOWU
YACTU HA OXPAHAEMOM NEPUMETPE HEMOCPEICTBEHHO U3 KOHTEMHEPA, UTO MMPUBOJIUT K
YCIIOKHEHUIO IIPOLECCAa MOHTAKA U YBEIIMYEHUIO BPEMEHU MOHTAXKa, HEBO3MOXKHOCTHU
WCIIOJIb30BATh ABTOTPAHCIIOPTHOE CPEACTBO I MOHTAXKa, HEBO3MOKHOCTH UCIIOJIb30BATh
MEXaHU3WPOBAHHBIN CITOCOO YKIIAIKU TMHEHHON YaCTH U3BEIIATeNsI OXPAHHOTO BOJIOKOHHO-
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OITUYECKOTO.

[8] N3 matenTa PD Ne 2599527 (/13) u3BecTeH ciocod KOMOMHUPOBAHHOW OXPAHBI
MepuMeTpa NpoTsKEeHHOTo 00bekTa. 300 peTeHre OTHOCUTCSI K TEXHUUYECKUM CPEACTBAM
OXpaHbI IEPUMETPOB OOBEKTOB U MOXKET OBITh UCIIOJIB30BAHO JJIsl CUTHAJIM3AUOHHOTO
OJIOKMPOBAHUS IEPUMETPOB OOBEKTOB U MPOTSHKEHHBIX pyOekel Ha paBHUHHOMN U
nepeceueHHON MecTHOCTU. CIoco0 BKITIOUAET BBITIOTHEHUE CeMU PyOekeil OXpaHbI: IEPBOTO
MpeayNpPeaUTeSIbHOTO pyOeka 3a CUeT MPOKIAAKU MPOTSHKEHHOTO UyBCTBUTEILHOTO 3JIEMEHTA
B BUJI€ BOJIOKOHHO-OIITUYECKOTO Ka0esIs; BTOPOTo MPeaynpeMTeIbHOrO pyoexa, KOTOPbIT
BBIMOJIHSIOT AHAJIOTUYHO TIEPBOMY; TPETHETO pyOeka B BUAE JIEKTPOIIOKOBOTO
3arpaJIMTeIbHOTO MPENSTCTBUS; YETBEPTOTO pyOeka OXpaHbl, KOTOPHIN BBITOIHSIIOT
AHAJIOTUYHO TIEPBOMY M BTOPOMY; MSITOTO pyOexka OXpaHbl - TPaHMILy TIEpUMETPa 0OBEKTa,
KOTOPBIN BBIIOJHAIOT B BUJIE PEIIETUYATOTO 3arPAXKACHUS, TPU 3TOM Ha 3arpaKI€HUN
YCTaHABJIMBAIOT CIIMPAJIbHBIN Oapbep 0€30MaCHOCTH U, TIO MEHBIIIEH Mepe, OJIUH
YyBCTBUTEIbHBIN 3JIEMEHT; YCTPOUCTBO IIECTOr0 pybeka oOXpaHbl - KOHTPOJIbHO-CIIET0BOM
TMOJIOCHI, U CEIbMOTO pyOeka, KOTOPBIN BBIOIHSIOT AaHAJIOTUYHO TIEPBOMY, BTOPOMY U
yeTBepTOMY pyoekam. [1aTbiii pyOesk 000pyIyIOT CpeACTBAMU TEILIO- U BUIICOHAOITIOICHUS,
3BYKOBOT'O OTIOBEIIEHUS U OCBEILIEHUEM, K YYBCTBUTEJIbHOMY 3JIEMEHTY MOJAKIIOYAIOT
OINTUYECKUE TATUUKUA TPEBOKHO-BBI3BIBHONM CUTHATIU3ALUH.

[9] U3BectHOE U3 [I3 3arpaxkaeHue TpedyeT UCIOIb30BAHUS CETKU ISl TPEOTBPAICHUS
MIOJIKOIIA, a TAKKE MPEAIOIAracT HEpPAMOHAIBHOE PA3MELIEHUE UYyBCTBUTEIIbHBIX 3JIEMEHTOB
Ha 3arpakI€HUH, YTO CHIKAET OOIIYI0 3((EKTUBHOCTh OXPAHBI IEPUMETPA, YCIOKHSIET
npouecc 0OHapyKeHUsI HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

[10] I3 matenta US 3417571 ([14) u3BeCTHO CPEACTBO ISl YKIIAAKU KaOes C TBOMHBIM
wyroM. CpeACcTBO IS YKIIAJKK KaOes Iyl OJHOBPEMEHHOM BCIIAIITKK OOPO3/IbI U IS
HaIpaBJICHUs B Hee KaOellsl, BKIIFOYAET ABa OT/IEIbHBIX TATOBBIX 3JIEMEHTA C ABTOHOMHBIM
MMUTAHUEM, CPEJICTBO BKIIIOYAET: () YAJIMHEHHYIO paMy, PEryJIUPYEMYIO B TPOJIOJIbHOM
HAITPABIICHUU U IIIAPHUPHO COENMHEHHYIO C 3aJHEN YaCThIO IEPEIHETO TATOBOTO 3JIEMEHTA
U C TIEPEHUM KOHIIOM 3a/IHETO TSITOBOTO 3JIEMEHTA, UTOOBI YAEPKUBATH TATOBBIE 3JIEMEHTHI
Ha PACCTOSIHUM JIPYT OT ApyTa, (b) BBIIAIOMIMIACS phIYar, CBSI3aHHbIN CO CTOPOHON YITOMSIHYTON
pambl, (B) MOHTAXHYIO paMy IUTyTa JIJIsi XBOCTOBUKA, YCTAHOBJICHHYIO HA KPOHIUTEHUHE, (d)
XBOCTOBHUK IJIyTa, YCTAHOBJIEHHBINA HA YKAa3aHHOW MOHTAXHOW paMe XBOCTOBHUKA ILTYTa, (€)
paMmy KaOelbHOM KAaTYIIIKH, YCTAHOBJIEHHYIO HA OJTHOM U3 TSTOBBIX 2JIEMEHTOB, (f) KaOenbHbIN
HAIIPaBJIAIOLIUNA 3JIEMEHT, YCTAHOBJIIEHHBIN HA 3aJHEN CTOPOHE XBOCTOBMKA ILIYra, U (g)
HAIPABIISIIOLINN 3JIEMEHT TPOCA, YCTAHOBJIEHHBINM HA OJJTHOM W3 TATOBBIX 3JIEMEHTOB,
PACHOI0KEHHBIX MEXAY paMoii KaOelIbHON KaTYIIKU U HATIPABJISIIOIIUM 3JIEMEHTOM Tpoca
Ha XBOCTOBMKE IIyTA.

[11] U3BecTHOE U3 [14 cpeacTBo obiragaeT HU3KOM CKOPOCTBIO YKIIaAKM Kabels, a TakxKe
MPUBOIUT K 0OPA30BAHUIO TTOJIOCTEN B TPYHTE, CHUKAIOIIUX YYBCTBUTEILHOCTD JIMHEHHOM
YACTU U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO.

[12] M3 maTenta US 5694114 (/15) u3BecTHA BBICOKOCKOPOCTHAS 3ALMILIEHHAS BOJIOKOHHO-
OINTHYECKas cUucTeMa. BICOKOCKOPOCTHAS 3aIMIIIEHHAS] BOJIOKOHHO-ONTHYECKAS] CUCTEMA
CBSI34, KOTOPAasi BKIIFOYAET CUCTEMY KOT€PEHTHOM CUTHAIM3ALUU, UCTIOJIB3YET Mapy
OHOMOJIOBBIX BOJIOKOHHO-OIITUUECKUX Kabesiel B COYETaHUM C OJTHUM UJTM HECKOJIbKUMU
UCTOYHUKAMHU CBeTa, (a30BBIMU MOYJIATOPAMH, I€TEKTOPAMU U JIEMEHTaMHU
MOJIIPU3AIMOHHOTO CKpeMOMpoBaHus sl (hopMupoBaHus nHTepdhepomerpa CaHbsKa.
®a30Bblli MOIYIATOP NPUBOJUTCS B AEHUCTBUE TAK, YTO BCTPEUYHBIE JIyUU CBETA B IETIIE
CanbsKa IpOXOAsT IPYrod ONTUYECKUI My Th, KOTJa OHU NPOXoAsT yepe3 netito. Koraa
JIBa JJydya peKOMOWHUPYIOTCS HA LIEHTPAJIbHOM CBeTojenuTesie KoHTypa CaHbsika, Ba Jyda
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CO3MIaI0T TTIOMEXH JIPYT APYTY, U IaHHBIE, HAJIOKEHHbBIE (ha30BOM MOYJISIIIMEN Ha CBETOBbIE
Jyur (a30BBIM MOJYJISITOPOM, BOCCTAHABIIMBAIOTCSI KAaK aMILTUTYTHAST MOTYJISIUS Ha
BBIXOJIHOM JieTekTope uutepdepomerpa Canbsika. CrucreMa KOTepeHTHON CUTHAIU3ALUA
M0JIaeT OTHOCUTEILHO HU3KOUACTOTHBIN (POHOBEIN curHall Ha uHTepdepomerp CaHbska u
OTCJIEKUBAET UBMEHEHUSI, TPOUCXOIAIIUE C (POHOBBIM CUTHAJIOM, KOTOPBIE YKA3bIBAIOT HA
IIPUCYTCTBUE 3JI0OYMBIIJIEHHUKA.

[13] N3BecTHas u3 15 uyBCTBUTEIbHAS YACTh HE MTO3BOJISIET OOHAPYKUBATH BO3/IEHCTBUE
Ha MOJIBU)KHbIE KOHCTPYKIIMK B COCTABE OXPAaHSIEMOTO MEPUMETPA, YTO CHUXKAET OOIIYIO
3aIMIIEHHOCTD MIEPUMETPA, a TAKkKe TPEeOyeT UCIIOIL30BAHHUS IJIEKTPUUECKOMN SJHEPTUU B
JIMHEMHOW YaCTU CUCTEMBI IS OIIPEAEIIEHMS BO3AEUCTBUSA HA KOHCTPYKLMIO.

[14] U3 nmatenTa PD Ne 172554 (J16) n3BeCcTeH KOHIEBOM OIITOBOJIOKOHHBIN U3BEIIATEIb.
KonueBoit onToBookoHHbIMN u3Beniatens (KOW) cogepkut Kopiyc ¢ paboynum opraHom,
00€eCTeunBaIONIMM U3MEHEHHUE TTOJIOKEHHUS ONITUYECKUX BOJIOKOH YyBCTBUTEILHON YaCTH
KOMW, uyBcTBUTENBHYIO 4aCTh, KOTOPas ycraHoBieHa B koprnyce KOUW u coennnena c
TPaHCIIOPTHOM YacThI0, obecneurBarolei nogakioueHue KOU k pa3BeTBICHHOM ONTUYECKOM
CETU U TPAHCHOPTUPOBKY JIA3€PHBIX UMITYJIbCOB B MIPSIMOM U OOPATHOM HAIIPABJICHUU.
YyBCTBUTEIIbHAS YACTh BBIMOJHEHA U3 ONITUYECKUX BOJIOKOH U CIUIMTTEPA, BBIXOABI KOTOPOTO
3aMKHYTBI MEXy COOON ONITUYECKUM BOJIOKHOM M 00pa3yIoT 3aMKHYTYIO TIETIIIO, JIJIs
(hopMUpOBaHUS CUTHAJIA OTPaKEHUSI, U3BMEHEHHUE T€OMETPHUECKOTO TTOJIOKEHHUS BOJIOKOH B
yyBcTBUTENbHOM YacTu KOU B ynipyrom auamnasone aeopmanuii, BCiae1CTBUE U3MEHEHUSI
MOJIOKEHUS pabOUero opraHa TaKOBBI, UTO HIPUBOJISIT K U3MEHEHUIO BO3MOKHOCTHU
GbopMUpPOBaHHUS U TPOXOKACHUS] CUTHAJIOB OTPAKEHUSI.

[15] UzBecTHbiii u3 16 KOU xapaktepusyeTcss HEBO3MOKHOCThIO OLEHUTHh UCTTPABHOCTh
JIaTYMKa B COCTOSTHUM, KOT/1a TTOTOK 30HIMPYIOIIETr0 UMITYJIbca OJIOKMPOBAH, 4ToO,
COOTBETCTBEHHO, CHI)KAET OOIIYIO 3aIUIIIEHHOCTh OXPAHSIEMOT0 IIEPUMETPA, & TAKKE CHIKAET
3¢ heKTUBHOCTH OOHAPYKEHUSI HECAHKIIMOHUPOBAHHOTO JocTyna. Kpome Toro, W3BECTHBINM
u3 J16 KON obnagaet cioxHOM KOHCTPYKIMEN 3aXBATOB, MPEMSITCTBYIOIEH MPOCTOM
HACTPOWMKE, a TAKXKE CIIOKEH B U3TOTOBJIEHUH.

[16] M3BecTHOE U3 J]1 yCTPOHCTBO MOKET OBITH TPUHSITO B KAUECTBE OJIMKAMNIIIEro aHAJIora.

[17] PACKPBITHUE M30BPETEHU A

[18] Texanueckoit mpoOIEMOit, peraeMoii 3asBIIEHHBIM U300 pETEHHUEM, SIBJISIETCS CO3aHUE
TEXHUUYECKOTO CPE/ICTBA, HE 00JIa1atoliero HeIoCTaTKaMU OJIMKAMIIIero aHaiora, a Takxe
00J1a1aI0IIETO JIYYIIIe TOYHOCTHIO ONPEIeTICHUSI MECTA BO3/IEUCTBUSI HA UYBCTBUTEIbHBIN
3JIEMEHT, 00JIaJAI0IEr0 PABHOMEPHOM UyBCTBUTEIBHOCTHIO 10 BCEH ITTMHE UYBCTBUTEIHOTO
3JIEeMEHTA, TTOBBIIIEHHOMN 3aIUIIEHHOCTHIO OT BIIUSHUS TOMEXOBBIX (DAKTOPOB, OT BIIUSHUS
npeiida n3MepUTETLHBIX CBONCTB IMTPUEMOTIEPEAAIOIIero YCTPOMCTBA, ITOBBIIIIEHHON TOYHOCTHIO
onpesieeHus (pakTa BO3ACHCTBUS HA YyBCTBUTEIIbHBIN 3JIEMEHT, HU3KOM CITIOKHOCTBIO
MOHTaxa. J{pyroi TeXHUUeCKOM MpoOIeMOii, pelraeMoii 3asiBJICHHbIM U300PETEHUEM, SIBIISIETCS
CO3IaHME TEXHUYECKOT'O CPENCTBA, PACLIMPSIOIIETO aPCEHAN TEXHUYECKUX CPEJICTB -
M3BEIIATENIEN OXPAHHBIX BOJIOKOHHO-OIITUYECKUX, & TAK)KE UX ACIIEKTOB.

[19] TexHuueckuM pe3yabTaToOM, JOCTUTAEMbIM ITPU peaTu3alui HACTOSIIETO U300 PETEHUS,
SIBJISIETCS yCTPAHEHHUE HETOCTATKOB OJIMKAUIIIET0 aHAI0Ta, 2 UMEHHO - MOBBIIIEHUE TOYHOCTH
OIPEAEIICHUS MECTA BO3/ICUCTBUS HA UYBCTBUTEIbHBIN 3JIEMEHT, B YACTHOCTH, 34 CUET
UCIOJIb30BAHUSI METO/1a COBMEIIEHHBIX UHTEPHEPOMETPOB, TAK KAK B TAKOM METO/Ie
UCTIOJTB3YIOTCS TAHHBIE CUTHAJIOB OTPAXXCHHI COBMEIIIEHHBIX HHTEP(HEPOMETPOB B KAXKIOM
TAKT€ IMOCBUIKU 30HAMPYIOLIErO UMITYJIBCA, IPOXOIAIIErO YEPE3 OAHO U TOXKE OITUUECKOE
BOJIOKHO BOJIOKOHHO-OTITUYECKOTO KaOeJsi 4yBCTBUTENIBHOM YacTu, obecrieunBas boee
MPEeACKa3yeMyI0 TOYHOCTh pacyeTa PacCTOSTHUA O MECTA BO3JACUCTBUS HA UyBCTBUTEIbHBIN
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3JIEMEHT 110 COOTHOIIIEHUIO BEJIMUMH CUTHAJIOB OTPAYKEHUS WIM CKOPOCTU UX U3MEHEHUM;
obecrneyeHre paBHOMEPHOM YyBCTBUTEIIbHOCTH UYBCTBUTEIBHON YACTH U3BEILIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT0; TIOBBILIEHUE HA/IE)KHOCTH U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-
OIITUYECKOI'0, B YACTHOCTH, 34 CUET ITOJIyYEHUS JBYX CUTHAJIIOB OT OJJHOTI'O U TOT'O XK€
30HAUPYIOLLETO0 UMITYJIbCA, YTO 0OECTIeunBaeT OOJIBIIYIO 3ALIUIIIEHHOCTh OXPAHSIEMOTrO
MepUMETpa OT BIUSHUS IOMEXOBBIX (PaKTOPOB, BIMSHUS Aperda U3MEPUTEIbHBIX CBOICTB
MIPUEMOIIEPENAIOIIETO YCTPONUCTBA; YIIPOILIIEHUE MOHTAKa 32 CUET U30aBIIEHUS OT
HEOOXOAMMOCTH UCIIOJIb30BAHMS B CBOEM COCTaBE KOMIIEHCAIIMOHHBIX KaTYyIIIEeK, HEOOXOIMMBIX
JUI. KOMIIEHCALMM UTMHBI BOJIOKOH YyBCTBUTEIIBHOTO 3JIEMEHTA. J[pyrumM TEXHUYECKUM
PE3YIbTATOM, JOCTUTAEMbIM IIPU PEATIM3ALMH HACTOSIILIETO U300 PETEHMUS, SIBIISIETCS peaTU3aLMsl
VM CBOETO Ha3HAYECHMUS.

[20] TexHUUYeCKUI pe3yIbTAT JOCTUTAETCS 3 CUET TOTO, UTO OOECIIeYMBAETCS ONITHUECKAs
cXeMa M3BeIAaTeNIsl OXPAHHOT O BOJIOKOHHO-OIITUYECKOT O, B COCTaABE KOTOPOT'O UCTIOIB30BaHbI
KOMOWHUPOBaHHBIE UHTEP(PEPOMETPHI, TPEACTABIISIONIAs COO0M KOMOMHUPOBAHHBIC
UMHTEPPEPOMETPHI ISl U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, PEATIU3YIOIIHE
OTITUYECKYIO CXEMY, COJIEPIKAIITYIO 3aMKHYThIE KOHTYPBI, (POPMHUPYIOIIME CUTHAIBI OTPAKEHUH,
y KOTOPBIX OJHU U T€ K€ OTPE3KU ONITUUECKOTO BOJIOKHA KaOes sIBISIOTCS UyBCTBUTEIbHBIMU
3JIEMEHTaMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUH C OKa3aHHBIM (PU3NIECKUM BO3IECHUCTBHEM, OJJMHAKOBBII /TSl 0OOMX KOHTYPOB,
MIPUYEM OJIMH 3aMKHYTBIM KOHTYp IpeacTaBiseT codoi uureppepomerp Maxa-Llenaepa, a
JIPYroil 3aMKHYTHIN KOHTYP TpencTaBisieT coboit uarepdepomerp Canbsika.

[21] KPATKOE OITMCAHUE YEPTEXXEN

[22] umrocTpaTUBHBIE BAPUAHTHI OCYIIECTBIIEHUSI HACTOSILIETO U300 PETEHHSI OTTMCHIBAIOTCS
Jlajiee MoaApOOHO CO CChUIKOM Ha MpUJIaraeMble YepTEkKHU, KOTOPbIE BKIIIOYEHBI B TAHHBIN
JIOKYMEHT IIOCPEJICTBOM CCBUIKH, U HA KOTOPBIX:

[23] Ha ¢ur. 1-5 mokazaHbl mpuMmepHbIe GYHKIMOHATBHBIE CXEMbI 3asIBIICHHBIX N3BEIIATEIICH
OXPAHHBIX BOJIOKOHHO-OIITUYECKUX U MHTEP(HEPOMETPOB, UCIIOJIB30BAHHBIX B UX COCTABE.

[24] Ha ¢wur. 6 nokazan npuMepHbIii OOIIMI BAPUAHT PeaIM3alui KOHTEMHEPHOTO
yCTPOMCTBA U151 COOPKHU JIMHEMHON YACTH U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO.

[25] Ha ¢ur. 7 u 8 mokazaHbl TpUMEPHBIE BAPUAHTHI 3asIBJIEHHOT'O OTPAXICHMUS.

[26] Ha ¢wr. 9 mokaszaH npuMepHBIN BAPUAHT CIIOCO0a YKITaIKK KabesIsl U UCTIOIb3YEMOTO
JUISl €T0 pealin3aluy Kabeneykiaaurka.

[27] Ha ¢ur. 10 moka3zan nmpruMepHbIi BAPUAHT TMHAMUYECKOTO ONTOBOJIOKOHHOTO TATYHKA.

[28] Ha ¢ur. 11 u 12 moka3aHbl MpUMEPHBIE BAPUAHTHI UCIIOJTHEHUSI KOHCTPYKIUU
KOHLEBOT'O ONITOBOJIOKOHHOTO JAaTYHKA.

[29] OCYHIECTBJIIEHUE NU30OBPETEHU A

[30] Ha ¢wmr. 1-5 moka3aHbI MpUMEpHBIE OOIIHE CXEMBI 3asIBJIEHHBIX M3BEIIaTeNIel OXpaHHBIX
BOJIOKOHHO-ONITUYECKUX. [ [peNOUYTUTENBHO, HE OTPAHNYUBASICH, OIITUUECKAS CXEMA KaXKI0M
KOHTPOJIMPYEMOM 30HBI UCTIOJIB3YeT PeIEKTOMETPUUECKUI METO U3MEPEHHUS
UHTEP(PEPUPYIOMIMX CUTHAIIOB OTPAXKEHHMSI, B TOM YHCIIE, METOJI COBMEIIIEHHBIX
UHTEP(HEPOMETPOB, U COJIEPKUT 3aMKHYThIE U/UITU PA30OMKHYTbIE KOHTYPbI W/ UX
KOMOMHALMIO, (POPMUPYIOIIME CUTHAIBI OTPAKEHUMN, Y KOTOPBIX OJTHU U TE K€ OTPE3KU
OTNITUYECKOTO BOJIOKHA KAOEIISI SIBIISIFOTCS Uy BCTBUTEIILHBIMU JJIEMEHTAMU UHTEPPEPOMETPOB,
B KOTOPBIX CO3/AaeTCsl CABUT (ha3bl 30HIMPYIOIIEr0 UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM
(U3NIEeCKUM BO3ICICTBUEM, IPUYEM JJISI COBMEIIEHHBIX (KOMOMHUPOBAHHBIX, COBMECTHBIX )
MHTEP(PEPOMETPOB CO31AETCS YIIOMSHYTHIN CABUT (ha3bl, OAMHAKOBBIN /ISl 0OOMX KOHTYPOB,
IIPUYEM IIPEAIIOYTUTEIIBHO, HE OTPAHUYMBASACH, HA BXOJ[ CIUIMTTEPA IOCTYIIAI0T CUTHAJIBI C
Pa3HBIM CABUTOM (Da3 OTHOCUTEIBHO JIPYT APYra, MpUYeM aMIUIMTY bl CHTHAJIOB Ha BXO/IE
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CIUIMTTEPOB IMPEANOUYTUTENBHO, HE U3MEHSIOTCS, 4 PE3YJIBTAT CIIOKEHUSI CATHAJIOB 3HAUUTEIILHO
3aBUCHT OT Pa3HOCTH (ha3 WUITM CIBUTA (ha3bl CHTHATIOB OTHOCUTETBHO JIPYT APYyTra Ha BETMUUHY
oT 0 10 2. [1pu 3TOM IPeANIOUTUTENTHHO, UTOOBI AMIUIUTY/Ia CUTHAJIa Ha BBIXOJIE CIUTUTTEpa
ObLIa paBHA CYMME aMIUIMTY/1 CHTHAJIOB Ha BXoe npu 0=0, a mpu o.=7 ObLJIa paBHA PA3HOCTU
AMIUIUTY/I BXOJHBIX CUTHAJIOB, IPUYEM MaKCUMaJIbHAasl CKOPOCTb U3MEHEHUS aMIUTUTY/bI
BBIXOJHOTO CUTHAJIA MMPOUCXOAUT, MIPEANOUYTUTEIbHO, IIpU a=rt/2. [IpeanouTuTenbHoO, He
OIrPaHUYUBAACH, ONITHYECKASA CXeMA KAXKIOM KOHTPOJIUPYEMOM 30HBI ABIIAETCS CAMMETPUIHOMN
C IOTYCTUMOM MIOTPEITHOCTHIO, 4 YYBCTBUTEIIBHOM YaCThIO CITYXKUT JIFOOOE U3 TIJIeY ONTUYECKON
cxembl. [IpennoyTuTenbHO, HE OTPAHUYUBASICh, YYBCTBUTEIBHOCTh ONITUYECKUX KOJIEI]
3aMKHYTBIX KOHTYPOB K MEXaHUUYECKUM BO3JIEHCTBUAM MAKCUMAJIbHA B HAYAJIE OTITUYECKOTO
KOJIBIIA JTFOOOT'O HAMIPABJICHUS M 3HAUUTEIIbHO HEUYBCTBUTEIIFHA HA CAMOM JaJIbHEM KOHIIE
ONTUYECKOTO KOJIbIIA (B CEpEAUHE KOJIbIIA), IPUYEM UYBCTBUTEIBHOCTD ONTUYECKOTO KOJIbLIA
MIOCTETNIEHHO CHUXAETCA OT Hayvajia KOJIbIA K CEPEAUHE UYBCTBUTEIILHOM YACTH, IIPU 3TOM
BEJIMYMHA CYMMBI CUTHAJIOB OTPAXEHUS 3aMKHYTBHIX KOHTYPOB 3aBUCUT OT MOILHOCTHU
U3JIyYaTes, BEJIMYMHBI OTBETBIIEHHOW 1OJIA 3HEPTUU 30HIUPYIOIIETO UMITYJILCA, HAYAIIbHOTO
3HAYEHUS PA3HOCTH (pa3 BO3BpAIla€MbIX CUTHAJIOB, 4 U3MEHEHHUE BEIIMYMHBI CYMMBI CUTHAJIOB
OTPAXKEHUS 3aBUCUT OT CUJIbl U IMHAMUYECKOW XaPAKTEPUCTUKH (B YACTHOCTH, HE
OIrPaHUYMBASICH, CKOPOCTHU BO3JECHCTBUS, TIPOU3BOAHbBIX, HACTOTHBIX XaPAKTEPUCTUK )
BO3JICVCTBUS HA UYBCTBUTEIIbHYIO YACTh U3BeIaTens. [ IpeanoyTurenbHo, He OrpaHUYUBASICh,
Pa30MKHYTHIH KOHTYP OITHUECKOMN CXeMBbI IMPEACTABIISET COOOM ABYX JIydeBoO HHTEphEepOoMeTp,
IIPA 3TOM UYBCTBUTEIBHOCTD OIITHUYECKON CXEMBI PA3OMKHYTBIX KOHTYPOB K MEXaHUYECKUM
BO3/IEMCTBUSIM OJIMHAKOBA HA BCEM IPOTAKEHUM UYBCTBUTEIILHON YACTU ONITUYECKON CXEMBI,
IIPYA 3TOM BEIIMYMHA CYMMBI CUTHAJIOB OTPAKEHUS 3aBUCUT OT MOIITHOCTH H3J1yYaTed,
BEJIMYMHBI OTBETBJIIEHHOM IO 3HEPTUH 30HIUPYIOLIErO UMITYIIBCA, HAYAIbHOTO 3HAUEHUS
pa3HoCTH (ha3 BO3BpAIAeMbIX CUTHAJIOB, 2 U3MEHEHHUE BEJIMUYMHBI CyMMBbI CUTHAJIOB OTPAXKEHUS
3aBUCUT OT CHJIBbI, IMHAMWYECKON XapaKTEPUCTHUKUA BO3AEUCTBUS HA UYBCTBUTENBHYIO YACTh
u3Benaress. [ [peanoyTuTenbHO, He OTPAaHUYUBASICH, 11 PA30OMKHYTOT'O KOHTYPa ONTUYECKOMN
CXeMBbI TpeOyeTCs BRIpaBHUBAHUE IJTMHBI TUIeY HHTEPHEPOMETPOB € JOTTYCTUMOM
MOTPEITHOCTHIO, IJTUHA OHOTO U3 IJIeY ITPU HEOOXOIMMOCTU KOMIIEHCUPYETCS JUTUTETbHOCTHIO
30HIUPYIOIIETO UMITYJIBCA, YCTAHOBKOW JIOTIOJIHUTEIILHOW KATYIIIKU U3 OJTHOMOZIOBOTO
BOJIOKHA, JINOO UCIIOJIL30BAHUEM ITOCIEN0BATEIHLHOM ONITHYECKOM IEMU HEOOXOAUMOM IJIUHEBI
13 PE3EPBHBIX KHUJT BOJJOKOHHO-ONTUYECKOTO Kabens. [IpeamnoururenbHo, HeE OTPaHUIMBASCH,
3a51BJIEHHOE CPEJICTBO MO3BOJISET OIIPEAETATh MECTO OKA3aHUS BO3AEHUCTBUS HA KOHCTPYKLHIO,
MPEBBIMIAIOUIETO JOMYCTUMBbIE 3HAYEHUS, KAK MUHUMYM C TOUHOCTBIO 10 pa3MepOB
KOHTPOJIMPYEMON 30HBI U C JOIIOJIHUTEIBHOM JOIYCTUMON TOYHOCTBIO BHYTPU
KOHTPOJIMPYEMOM 30HbI C TPUMEHEHHUEM CIEUMAIbHOTO MPOTPAMMHOTO 0OecIeueHus,
HCIIOJIb3YSI COOTHOIIEHUE CUTHAJIOB OTPAXKEHUS] KOOPIUHATHO-3ABUCUMOTO 3AMKHYTOTO
KOHTYpPa W/ WIN KOOPAUHATHO-HE3aBUCUMOT0 PA30OMKHYTOIO KOHTypa. [IpeamnoururenbHo,
HE OT'PAHUYHUBAAICH, [IJI UCKITIOUEHUS HATIOXKEHHUS BO BDEMEHU CUTHAJIOB OTPAXKEHUS OT
3aMKHYTOTO U pa30MKHYTOT'O KOHTYPOB, B KOHIE 3aMKHYTOTO KOHTYpa YCTaHABJIUBAETCS
JIOTIOJIHUTEIIbHAS KATYIIKA U3 TOTO K€ ONTUYECKOTO BOJIOKHA MEXY BBIXOJAMHU CIUIUTTEPA
3aMKHYTOTO KOHTYpa. [Ipe1noyTuTenbHO, HE OrPaHUUMBASICh, JIJISI UCKITFOUCHUS
CUMMETPUYHBIX BO3AEHCTBUM HA ONITUYECKHUE BOJIOKHA UYBCTBUTEIBHBIX YaCTENW U3BELLIATEISA
KQXI0U KOHTPOJIIMPYEMOU 30HBI, CHUKAIOIIUE YYBCTBUTEIILHOCTh U3BEIATENS, TOJKHBI
HCIIOJIb30BATHCS ONITHYECKUE KUIIBI PA3HBIX IJIEY B IBYX PA3HbIX BOJJOKOHHO-OIITHYECKUX
KabessiX, pacrio0KEHHbBIX Ha PA3HBIX YACTAX 3arpakJIeHUH U KOHCTPYKIUM, BKITFOYas
BO3MOYHOCTB YKJIQIKH OHOTO U3 IUIEY YYBCTBUTEIILHON YaCTH ONITUYECKON CXEMBI B TPYHT.
[TpeanmouTuTenbHO, HE OTPAHUUMUBASICEH, ONITUUECKAS CXeMa U3BelaTess oopasyer
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JIPEBOBUJIHYIO CTPYKTYPY C TIO MEHBIIIEH Mepe, OJTHUM, PEPICKTOMETPOM, B TOM YHCTIE CO
CIeMAITU3UPOBAHHBIM Pe(DICKTOMETPOM C 00BETUHEHHBIMU UITH He 00beTMHEHHBIMU BXOTAMU
Y BBIXOJIaMHU, C TPAHCIIOPTHBIMU BETBSIMU, IPOJIO’KEHHBIMU B PA3HBIX BOJIOKOHHO-ONITUUYECKHUX
KaOeJIsIX pa3HbIMU Iy TSIMH, ITOCTYITAIOIIUMHU Ha BXObI ONITUYECKON CXeMbI UYBCTBUTEIIHHBIX
3JIEMEHTOB, IIPU 3TOM 0bOecreunBasi BO3MOXHOCTb AyOIUPOBAHUS TPAHCIIOPTHOM YaCTH
U3BELLATENS, YYBCTBUTENIbHBIX 3JIEMEHTOB M CTAHLIMOHHOT0 000pynoBanus. [IpenmnoururensHo,
HE OI'PaHUYMUBASICh, ONITUUECKHE BOJIOKHA TPAHCIIOPTHOW YaCTH U3BELIATENSI YACTUYHO
KOHCTPYKTHUBHO MOTYT MPOXO/IUTh B BOJJOKOHHO-ONTUYECKUX KaOEsIX C BOJTOKHAMU
YYBCTBUTEJIbHON YaCTH U3BELIATENSI WIIM B OTJEIbHBIX Kabemnsax. [IpeanoyturensHo, He
OrPaHUYMBASICh, AJIPECALMS U IPUCBOEHUE YCIIOBHBIX HOMEPOB UYBCTBUTEIBHBIM YaCTSIM
u3BeIaTens (KOHTPOJIMPYEMbIM 30HAM) IPOU3BOAUTCS BBIYMCIMTEIBHBIM YCTPOWCTBOM Ha
OCHOBAaHUM BPEMEHHU MTPUXOAA OJHOTO WIIM MAapPhl CUTHATIOB OTPAKEHHUSI OT OJTHOTO WIIU IBYX
KOHTYPOB OITHUYECKON CXEMbI KaXK/10M KOHTPOJIMPyeMOM 30HbI. [IpeanouTuTenbHo, He
OI'PaHUYMBASICH, K JTIOOON YaCTH ONTUYECKOM CXEMbI U3BEILATEIS MO ITIMHE TPAHCIIOPTHOM
YaCTH MOTYT MOJIKJIIOUATHCSI KOHIIEBbIE ONTOBOJIOKOHHBIE AaTunku (KO/I) co craTtuueckoi
uHbOpMaIMEi 0 TIOJIOKEHUU TTOJIBYKHOTO MEXaHU3Ma JATYMKA U IPyTUe KOHTPOJIMPYEMbIe
YUACTKHU, UCTIOJIb3YIOIIME UHBIE METO 1bl (HOPMUPOBAHUS PeDIEKTOMETPUUECKOTO OTKIIMKA,
MpU COOITIOACHUH YCIIOBHUSI BOZMOKHOCTH OT/IEJIEHUS] YACTH SHEPTHHU 30HIMPYIOIIET0 MMITYJIbCa
0e3 HapylIeHUs] paOOThI CYLIECTBYIOIIMX KOHTPOIMPYEMBIX 30H U YCIIOBUS HE HAJIOKEHUS
BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT YCTPOWCTB HA YKE UMEIOLIUECS CUTHAIIBI OT
KOHTpOJupyeMbIxX 30H. [IpeanouTurenbHo, HE OrpaHUUMUBASCH, K JTI000N YACTH ONITUYECKOM
CXEMBI U3BELIATENSA MOTYT IMOAKIIFOYATHCS YCTPOWCTBA C PA3HBIMU IIPUHLMIIAMU JEHCTBUS U
ONTUYECKMMH CXEeMaMH, UCIIOJIb3YIOIIMe pehIeKTOMETPUUECKHIA CIIOCOO U3MEPEHHSI CHTHAJIOB
OTPAKEHHUS MAJIOM MOIIHOCTHU IIPU COOJIIOIEHUHM YCIIOBUSI BO3MOXKHOCTH OTAEJIEHUSI YACTH
SHEPrUU 30HAMPYIOIIET0 UMITYJIbCa O€3 HapyIIeHUs! PaOOTHI CYIIECTBYIOIIMX KOHTPOJIUPYEMBIX
30H U yCJIOBUS HE HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT YCTPOMCTB Ha yiKe
VMMEIOIIUECS] CUTHAJIBI OT KOHTPOJIMPYEMBIX 30H. [IpeinouTuTenbHo, HE OrpaHUYUBASCH,
cbop nH(pOpMALMK O BEJIMYMHE BO3BPAIIIAEMbIX CHTHAJIOB C KOHTPOJIMPYEMBIX 30H O BEJTMYMHAX
JIMHAMMUYECKOTO BO3JEMCTBUS HA 3arPaXKICHUS U MOJIOkKeHUsIX padbounx opranos KO/
MIPOU3BOAUTCS TIPU IMMOMOIIM YCTPOUCTBA 00padboTKu uHpoOpManuu, pedaeKToMeTpa u
Pa3BETBJIIEHHOM Ha CIUTUTTEPAX ONTOBOJIOKOHHOM KabenbHOH ceTu. JlaibHOCTh pa3MeleHust
KOHTpoiupyeMbIX 30H U KO/I 3aBUCUT OT MOIIIHOCTH U3ITy4aTelsl MU BETMYMHBI JOJIU SHEPTUU
30HUPYIOILIEr0 UMIYJIbCca JJI KaX A0 30HbI U MOkeT focturath 50000 M u 60Jiee B KaXK10M
HaIpaBJICHUH, KOJIMYECTBO KOHTPOJIUPYEMbBIX 30H OINpPEAeIIsieTcs] HEOOXOAUMOM BeIMYMHOM
YaCTH SHEPTUM 30HIMPYIOLIETO UMITYJIbCA, OTBOJAMMOM K KOHTpoJaupyeMbIM 30HaM U KO/I.
[TpennouTuTenbHO, HE OrPAHUUYUBASICH, U3BEIIATEIb MOKET OBITh UCIIOJIb30BAH B CUCTEMAX
OXpPaHHOM CUTHAIM3AlUY NIEPUMETPOB MaJIbIX U MPOTSKEHHBIX TEPPUTOPUI, BKITFOUYAS
KOHTpPOJIb cocTosiHUA AaTuukoB KO/I, ncnonb3yeMbIxX U1l KOHTPOJIS, OJIOKEHHUSI BOPOT U
KaJMTOK ¥ TOMY ITOJO0OHOT0 G€3 UCTIOIB30BAHUS JIEKTPUUECKOM aHepruu. [IpenamnoutuTensHo,
HE OI'PaAaHUYMBASICh, U3BEIIATEIN MOTYT OBITh UCIIOJIb30BAaHbI BO B3pBIBOOIIACHBIX CpElax, B
ycnoBusix 100% BIaKHOCTH, MOBBIIIEHHOM 3ara30BaHHOCTH U 3aIbIJIEHHOCTH, IpU paboTe B
BO/I€, BKJIFOYas KAHAJIM3ALMOHHBIE CTOKH, B YCIIOBUSIX ITOBBIILIEHHOW paaualyy, B YCIOBUSIX,
UCKJTIOYAIOIIMX BO3MOKHOCTh ITPUMEHEHMSI SJIEKTPUUECKUX ITPUOOPOB, B YCIOBHUSAX
3JIEKTPOMArHUTHBIX IOMEX BBICOKOW MOITHOCTH.

[31] Ha ¢wur. 1 nokazana mpuMepHasi QyHKIHMOHAIbHAS CXeMa U3BEIIATENS] OXPAHHOTO
BOJIOKOHHO-OIITHYECKOI'0, B COCTABE KOTOPOTO UCIIOJIb30BAHBI COBMEIIICHHBIE
unTepdepoMeTpsl. [IpennouTuTenbHO, HE OTPAHUUMBASICh, TIpeIIaraeMblil u3BeraTens 100
OXPaHHBIN BOJIOKOHHO-ONTUYECKHIA, B COCTaBE KOTOPOT'O UCIIOJIb30BAHBI COBMEIIEHHBIE
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UHTEPHEPOMETPBI, CO CCHUIIKOM Ha (UT. 1, COAEPIKUT, IO MEHBIIIEH Mepe: TpUeMoTepeIaroIee
ycrporcTBo 101, coneprkaliiee BBIYUCIUTEIIBHOE YCTPOUCTBO U OJIMH WUIIM HECKOJIBKO
pedIeKTOMETPOB, B TOM YHUCIIE, C 00 bEAMHEHHBIMU BBIXOJAMU U3JIydaTeNsl U IPUEMHHUKA
CUT'HAJIOB, K KOTOPBIM ITOJKJIIOYAETCS TPAHCIOPTHAS 4acTh 102 ONTUYECKON CXEMBI
u3Bewiarens. I IpeinoyTuTenbHO, HE OTPAHUYMBASICH, TPAHCIIOPTHAS YacTh 102 u3Bemarens
100 cocTOMT M3: OTPE3KOB BOJTOKOHHO-ONTUYCCKOTO KaOeIIsl, COeTMHUTEIIBHBIX 3JIEMEHTOB,
nenutenis 103 MOITHOCTH JIA3€PHOT0 UMITYJIbCA, COCTOSLLIETO U3 CINTMTTEPOB, 00ECIIEUMBAIOIINX
CHMKEHHME MOIIHOCTHU 3HEPTUU JIa3€PHOTO UMITYJIbCA B PACIIPEICIIEHHON ONTUYECKON CXEME
u3BeIaTens 10 Heooxoaumoro ypoBHs. [IpeanouturenbHo, HE OrPaHUYUBASCD,
YyBCTBUTEJIBHBIE 3JIEMEHTBI COCTOSAT U3: crummTTepa 104, pa3aensomero 3Hepruro
30HIMPYIOLIETO UMITYyJIbCa HAa ABE 4acTh, OTPe3KOB 105, 106 4yBCTBUTEIBHBIX 3JIEMEHTOB
BOJIOKOHHO-OIITUYECKOTO Kabens, crumutrepoB 107-110, 112, 113, mpudem uatepdepomerp
MalikeabcoHa 00pa30BaH COBMECTHO CIIUTTepoM 104, oTpe3kamu kademns 105, 106,
CIUTUTTEpaMU-pa3aeuTensIMu HHTEphepomeTpoB 107, 108 u crumMTTepaMu-oTpakaTeasMu
112, 113, uatepdepomerp Maxa-Llenaepa o6pa3zoBaH coBMeCTHO CruuTTepoM 104, oTpeskamu
kabens 105, 106, crumirrepamu-pasaenuresnsiMi uateppepomerpos 107, 108, crumrrepom-
cymmaTopom 109 u cmutrepoMm-oTpaxkartesneM 110, HeoOs3aTeNnbHO, C KaTyIIkou 111.
[TpenmouturenbHO, HE OTPAHUUYMBASICH, CILTUTTEP 104 ¥ KOHIIBI OTPE3KOB Kabernek
YYBCTBUTEIBHBIX JIEMEHTOB Pa3MEIlEHbI B OJHOM COETMHUTEIbHON My(Te, a CIUTUTTEPhI
UHTEP(HEPOMETPOB - B APYTrOd COSTUHUTENIHLHON My(Te WIIM B HECKOJIBKUX COSIUHUTEIHHBIX
mydTax. Hanmpumep, He orpaHUUUBasICh, CIUIMTTEPhI-oTpakaTenu 112, 113 uatepdepomerpa
MaiikenbcoHa MOTYT OBITh Pa3MEILEHbI B OJHOM IPYroi COeAMHUTENBHOM My(TE, & CILITUTTEP-
cymmartop 109 u crumrrep-otpaxkarens 110, HeoOs13aTenbHO, ¢ KaTyikoi 111
unTeppepomerpa Maxa-Llenaepa - B elie OAHOM APyrov COeIMHUTETbHON My ]Te.
[TpeanouturenbHO, HE OrPAHUUUBASICH, TPAHCIIOPTHAS YACTh COJIEPKUT HECKOJIBKO
OTBETBJICHUI (KAK MUHUMYM I10 KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U TPUMEHEHHOMN
OITHUYECKOMN CXEMBI JEJIEHUSI SHEPTUU 30HIUPYIOIIETO UMITYJIbCA AEIUTEINS ), KOTOPBIE
MOCTYNAIOT HA BXOJ COOTBETCTBYIOLIETO CrumTTepa 104, pa3MeeHHOr0 B COOTBETCTBYIOIIEH
coeMHUTENbHON My Te. B kKauecTBe mpuMepa, HO He OrpaHUYeHuUs, CrIMTTepHI 110, 112, 113
KaX/IbI MOTYT OBITh peaM30BaHbl Ha 0a3e UMPKYJISATOPOB. B kauecTBe mpumepa, HO He
OrpaHUYEeHUS, BMECTO KATYIIKU 111 MOXKeT ObITh UCTIOJIL30BAHA UHASI ONITUYECKAS JIMHUS
3aJIEPKKU, HAIPUMED, HE OTPAHUYMBASCH BBITIOJIHEHHAS TIOCPEACTBOM COEUHEHUS B
ONTUYECKYIO LIEMb HEOOXOAUMOM JUIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OIITUYECKOT0 Kabensl.

[32] Takoi uzBemarens 100 0XpaHHBINA BOJIOKOHHO-OIITUYECKUHM TPEATIOUYTUTENIBHO, HE
OTPaHUUMBAsICh, paboTaeT cieAyomuM odbpazoM. [1peanoururenbHO, HE OTPAHUYMBASICH,
OT UCTOYHHUKA JIA3€PHOTO U3JIyYEHUS B ONITUYECKYIO CXEMY Ha BXOJ JACIIUTEIIS] MOLTHOCTH
TPAHCIIOPTHOM YACTHU YCTPOMUCTBA MOCTYIAET KOPOTKHUM JIA3EPHBIN UMITYJIBC, TJI€ ITPOU3BOIUATCS
JIEJIEHUE MOIITHOCTHU UMITyJIbCa Ha 1oyin. [IpeanoururensHo, HE OrpaHUUNBASICH, IETTUTEID
BBITOJIHEH U3 CIUIUTTEPOB C PA3JIMYHOMN CTENEHBIO JEIIEHUS, PACIIOTIOKEHUE CILIUTTEPOB
JIETIUTENS COOTBETCTBYET ONITUYECKON CXEME YCTPOMCTBA U CTPOTO HE ONPENEIISIETCSI.
[TpeanouTuTenbHO, HE OrPAHUYUBASICH, PA3AEIEHUE SJHEPTUN 30HAMPYIOLIErO UMITYJIbCA
MIPOU3BOIUTCS 10 HEOOXOIMMOTO YPOBHS MOIIIHOCTH B LEJIAX OOECIeUEHUs BETUUMHBI
CUTHAJIOB OTPaXXeHHUs, COOTBETCTBEHHO, MHTEpPepoMeTpa MaiikenbcoHa 1 MHTephepoMeTpa
Maxa-L{ennepa OT UyBCTBUTEIBHOMN YACTU ONITUUECKON CXEMBI YCTPOMCTBA B HOMUHAJIbBHOM
JMAIIa30He IKAJIbl U3MEPEHNUI ITPUEMHOT'0O yCTPOMCTBA. I IpearnoyTuTeIbHO, HE OTPAHUYUBASICh,
BpeMsl IOCTYILJIEHUSI UHTEP(HEPUPYIOIIMX CUTHAJIOB HA BXO/I IPUEMHOI'O YCTPOWCTBA 3aBUCUT
OT CKOPOCTH PACIIPOCTPAHEHUS JIA3€PHOTO U3IIYUYEHHUsl B MaTEpUajle ONITUYECKOTO BOJIOKHA,
OT JJIMHBI TPAHCIIOPTHOW YACTHU U IJIMHBI YyBCTBUTEIILHON YaCTH, BKJIIOYAs JJIMHY
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peryJIMpoBOYHBIX KaTyuek. [IpearnouTutenbHO, He OTPAHUYMBASICh, BEJIMUMHA CUTHAJIOB
OTpaXXeHUs, COOTBETCTBEHHO, MHTep(hepomeTpa MaiikenbcoHa u unteppepomerpa Maxa-
Llennepa 3aBUCHUT OT CTEIEHU 3aTyXaHUSI CUTHAJIA B OIITUYECKOM BOJIOKHE, CTEIIEHU JICJICHUS
SHEPIUM 30HAUPYIOLIETO UMITYJIBCA B TPAHCIIOPTHOM YAaCTH YCTPOMCTBA, BEJIMUUHBI CABUTA
(a3 BO3BpaIllaeMbIX CUTHAJIOB YYBCTBUTEILHON YACTU YCTPOMCTBA, CBA3AHHOM C PA3HOCTHIO
(hOPMBI U ITTUHBI MyTEH IBU)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHMsI BO3/IEHCTBUSI.
[TpennoyTuTenbHO, HE OTPAHUYMBASICH, U3MEHEHHE BEJIMUMHBI CyMM CUTHAJIOB
UHTEP(hHEPOMETPOB COOTBETCTBYET BEJIMUMHE U XapaKTepy ynpyrou aepopmanuu
YYBCTBUTEJIILHON YAaCTH YCTPONUCTBA BO3HUKAKOIIETO OT JUHAMUAYECKOTO BO3CHCTBUS
HAPYIINUTEIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIJIEHA YYBCTBUTENIbHAS YACTh yCTPONCTBA.
[IpeanouyturenbHO, HE OTPAHUYMBASICH, OIITUYECKAS CXEMA KAXKIOH KOHTPOJIUPYEMOM 30HBI
UCIOJIB3YET JIF0O0H MeTO 1 peIEKTOMETPUUECKOTO U3MEPEHMSI, B TIOOOM COUETAHHHU, B TOM
YKCIIe, METOJI COBMEIIIEHHBIX UHTEP(PEPOMETPOB, B TOM YHUCIIE, METOI JBYXJTyUEBBIX
unTepdepomerpoB Matikernbcona u Maxa-Llennepa, u conepkut, COOTBETCTBEHHO, KOHTYPBI
unTeppepomerpa Maiikenbcona u unteppepomerpa Maxa-Lenaepa. I1peanouturensHo,
HE OrPAHUYMUBASICh, OJTHU U TE K€ OTPE3KU ONTUUECKUX BOJIOKOH KaOess SIBISIOTCS
YyBCTBUTEILHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3/IAETCS CABUT (ha3bl
30HUPYIOIIET0 UMITYJIbCA B COOTBETCTBUHU C OKA3aHHBIM (PU3UUECKUM BO3/ICHCTBUEM.
[TpennoyTutennbHO, HE OTPAHUYUBASICH, YYBCTBUTEIBHOCTH ONITUYECKON CXEMBI
unteppepomerpa Maxa-Llennepa kK MEXaHUUECKUM BO3JEHCTBUSIM OJJMHAKOBA HA BCEM
MPOTSIKEHUH YYBCTBUTEIIBHON YACTH ONITUYECKON CXEMbI, BEJIMUYMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOITHOCTH U3JIy4aTessl, HAUaJIbHOT'O 3HAUYEHHUs pa3HOCTH a3, a U3MEHEHUE
BEJIMYUHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U XapPAKTEPUCTUKU BO3JICUCTBUS
Ha YyBCTBUTEIILHYIO YACTh YCTPOUCTBA. [IpennouTurenbHo, He OTpaHUYUBASICH, KOHTYP
ONITUYECKOM CXEMBI, MIPEACTABIISAET COOOM HecOATaHCUPOBAHHBIN IBYXIy4eBOM UHTEPEPOMETP
Maxa-llennepa, METOT TTOTYUYEHHUSI CUTHAIIOB PEIIEKTOMETPUUECKUH, JIJIS YETO
MPEANIOYTUTEILHO BbIPABHUBAHUE JIJIMHBI IJI€Y UHTEPPEPOMETPOB C TOITYCTUMOMN
IIOTPELIHOCTBIO B IIPEAeax JIIMTEIBHOCTU PACIIPOCTPAHEHUS 30HAUPYIOLIETO UMITYJIbCA,
MpUYeM IMPU HEOOXOIUMOCTH JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPYETCS YCTAaHOBKOM
JIOTIOJIHUTEIbHOM KaTYIIKU U3 OAHOMOJIOBOTO BOJIOKHA, TMOO UCIIOJIb30BAHUEM
MOCJIeIOBATENIbHOM ONTUYECKOM eTI HEOOXOAMMOM JIJTMHBI U3 PE3EPBHBIX KUJI BOJIOKOHHO-
ontuyeckoro kaoens. [IpeanoyTuTenbHO, HE OrPAHUYUBASICh, 30HIUPYIOIINI UMITYJIBC B
untepdepomerpe Maxa-Llennepa B mpemyiaraeMoit ONTUYECKOM CXeMe JBaKIbI TPOU3BOAUT
pasiesieHue U CII0KeHUE UHTEPEepUPYIOIIMX CUTHANIOB. [IpeAnouTuTeIbHO, HE OTpAHUYMBASICh,
YYBCTBUTEILHOCTD ONTHUECKOM CXeMbl MHTEphepoMeTpa MalKkerbcoHa K MEXaHUUECKUM
BO3JCUCTBUSIM OJJMHAKOBA HA BCEM IMPOTSIKEHUHA UYBCTBUTEIBHOM YACTH OIITUYECKOU CXEMBI,
BEJIMYMHA CUTHAJIA OTPAXKEHUS 3aBUCUT OT MOIIIHOCTHY U3JTydaTesisl, HA4YaJIbHOTO 3HAUYCHUS
pa3HocTH (a3, a U3MEHEHUE BEIMYMHBI CyMMBI CUTHAJIOB OTPa)KEHUS 3aBUCUT OT CHJIBI U
XapaKTEPUCTUKU BO3JICHCTBUS HA YYBCTBUTEIIbHYIO YaCTh ycTpoicTBa. [IpeanouturensHo,
HE OTPaHUYMBASICh, KOHTYP ONTHUECKOM CXeMbl UHTepdhepoMeTpa MalKkeIbcoHa, TPEACTABIISIET
cobotli HecOaTaHCUPOBAHHBIH IBYXJ1y4eBoi HHTepdepomeTp MaiikenbcoHa, METOT ITOTYYEeHHUST
CUTHAJIOB peJIEKTOMETPUICCKUM, 11 paOOThI MHHTEp(hEepOMeTpa TaKKe MPEATTOUTHTEIILHO
BBIPABHUBAHME JIJIUHBI TJI€Y YYBCTBUTEIILHOTO 3JIEMEHTA C IONYCTUMOM MOTPEIIHOCTBIO.
[TpenmoutrurenbHO, HE OTPAHUYUBASICH, 30HAUPYIOIIUN UMITYJIbC B UHTEP(hEepoMeTpe
MaiikenbCcoHa B IPEIAraeMon ONTUYECKON CXEME IPOU3BOIUT PA3/ICIICHUE CUTHAJIOB HA
crmartepe 104, mpoxosxaeHue o BOJIoOKHaM OTpe3KOB 105 u 106 4yBCTBUTENIbHBIX 3JIEMEHTOB,
paszaenenue curHaioB Ha crumrtepax 107 u 108 Ha monmu uHTEpPHEPOMETPOB, OTPAKEHUE HA
crumtTepax 112, 113 moBTOpHOE MPOXOKIEHUE B OOpaTHOM HAIlpaBJIEHUH B oTpe3kax 105
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1 106 u cimoxeHue Ha cruuTTepe 104 mpu clieoBaHMU B 0OpaTHOM HAIlpaBIICHUH, 00pa3ys
O00BETMHEHHBIN CUTHAJT MHTeP()EePpUPYIONTUX MEX Ty COOOIM OTpakeHUM, IMOCTYIAIOTUI Ha
BXOJ IPUEMHUKA CUTHAJIOB. [IpenouTuTenbHO, HE OTPAHUYMBASCH, JJ11 UCKIIIOUEHUS
CUMMETPUYHBIX BO3AEUCTBUN HA ONITUYECKHE BOJIOKHA YYBCTBUTEIILHBIX YACTEN YCTPOUCTBA
KaXXJ10¥ KOHTPOJIMPYEMOM 30HbI, CHUKAIOIIUE UYBCTBUTEJIbHOCTh YCTPONCTBA, UCIIOJIB3YIOTCS
OTITUYECKUE JKUITbI PA3HBIX IJIeY B ABYX Pa3HBIX BOJIOKOHHO-OIITUYECKUX Kabesx,
PACIIOJIOKEHHBIX HA pa3HbIX YACTAX 3arpakJICHUN U KOHCTpYyKUMi. [IpennoururenbHo, He
OIrPAaHUUYUBASICH, AJPECALMS U IPUCBOCHUE YCIIOBHBIX HOMEPOB UYBCTBUTEIIbHBIM YACTIM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) TPOU3BOAUTCS BBIUUCIIUTEIILHBIM YCTPOUCTBOM HaA
OCHOBAaHUM BPEMEHHU IPUXO0/Ia IBYX CUTHAJIOB, COOTBETCTBEHHO, UHTEpPepoMeTpa
Maitikenbcona u uHTephepomerpa Maxa-Llenaepa. [1peanoututennbHO, HE OTPAHUYUBASICH,
K JIIOOOM YaCTH ONTHUYECKOM CXEMBbI YCTPOMCTBA MO JJIMHE TPAHCIIOPTHOM YaCTH MOTYT
MOJKJIIOYATHCS IPYTUe YYBCTBUTEIBHBIE JJIEMEHTHI C APYTOM ONTUYECKON CXEMOH,
UCTIOJTB3YFOIIIeH pehIeKTOMETPUIECKHI METO U3MEPEHHMS B PA3IMUHBIX COUETAHUSX, & TAKIKE
KOHIIEBbIE OMTOBOJIOKOHHBIE JATUMKU CO CTATUYECKON MH(POPMALUECH.

[33] [IpennouTUTENBHO, HE OTPAHUYMBASICH, OTIMCBIBAEMbIN M3BelaTelb 100 OXpaHHbIN
BOJIOKOHHO-ONTUYECKHH, B COCTABE KOTOPOT'O UCIIOIb30BAHBI COBMEIIICHHbIE
uHTEepP(hEPOMETPHI, OTHOCUTCS K TEXHUUECKUM CPEICTBAM OXPaHbl, B KOTOPBIX B KAUECTBE
YyBCTBUTEIBLHOTO 3JIEMEHTA UCIIOJIH3YETCS OJTHOMOIOBBIN ONITOBOJIOKOHHBINM KaOelb.
[TpeanoutuTenbHO, HE OrPAHUUUBASICH, OITMCBIBAEMOE YCTPONUCTBO MPEAHAZHAYEHO 11
30HAJILHOM OpraHu3aluu pyoexent oxpaHsl. [IpeanoyTuTeabHo, HE OTPaHUYUBASCH,
OITMCHIBAEMOE YCTPONCTBO MOKET paboTaTh B YCIOBHUSX MOBBIIIEHHBIX TPOMBIIIJIEHHBIX
MOMEX U MPUPOTHBIX BO3JIEHCTBUI U ITPEAHA3HAYEHO /1J1Sl OXPAHBI TEPPUTOPUIL, 00YCTPOECHHBIX
TMOKMMU CeTYATHIMM 3aTPaXKICHUSIMH, C KO3BIPbKAMU M HABEPIIIMEM U3 aPMUPOBAHHOMN
KOJTIOUEH JIEHTHI WM Ha 3aTPaKIEHUSIX, 00YCTPOCHHBIX YACTUUHO TMOKUMU U YIIPYTUMU
3JIEMEHTAMM, BKJIIOUasi CUTHAIM3auio noakomna. [IpennoyrurensHo, HE OrpaHUYMUBASICh,
IpeaIaraéMoe YCTpOMCTBO IMIOCTPOEHO C IPUMEHEHUEM CTAHAAPTHOIO TUIIOBOT'O
000pyI0BaHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOMN TEXHUKE U CIIENUATIBHOTO TPOTPAMMHOTO
obOecrnieuenus. [IpeanouTurensHO, HE OrPaHUYMBASCH, TIPEIaraeMoe ONTOBOJIOKOHHOE
MHOT'0O30HHO€ CUTHAJIM3ALMOHHOE YCTPOUCTBO OXPAHBI IEPUMETPOB MAJIBIX U ITPOTSHKEHHBIX
00BEKTOB, OCHOBAHO Ha MCITOJIb30BAaHWU BHICOKOUYBCTBUTEIBLHOTO 3(heKTa 3aBUCUMOCTH
($ha30BO-MOJISIPU3AUOHHBIX, AMIUIUTYIHBIX M YACTOTHBIX XaPAKTEPUCTUK BEJTUUUHbI
BO3BpalllaeMbIX CUTHAJIOB UHTepdepomeTpa MatikenbcoHa u uHTephepomerpa Maxa-
Llennepa, 0Opa3oBaHHBIX MPU MPOXOKIACHUM YACTH FHEPTUU 30HAUPYIOIIETO UMITYJIbCA
JIA3€pHOTO U3JTyUYEeHUS Yepe3 ONTUUECKOE BOJIOKHO B IPSIMOM U OOPATHOM HANpPaBJIEHUU, B
KOHTYpaXxX ONTHUYECKOM CXEMBI YCTPONUCTBA, MOTYJIMPOBAHHBIX (PUBNYECKUMU BO3AEHUCTBUSIMU
Hapywmumrens. [IpennoyTurenbHo, HE OTPaHUYMBASCH, B IPEAJIAraeMOM YCTPOWMCTBE
UCTIONTB3YETCS PEPIIEKTOMETPUUECKUN METO/I MIOJTYISHHSI CHTHAJIOB OTPAXEHHUS C IETTbI0
OIIPEJIECTIEHUS X TMHAMUYECKUX CBOWCTB. IIpennouTuTenbHO, HE OTPaAaHUYUBASCH, CUTHAJIBI
OTPAXXEHUS WM BO3BPAILIAEMbIE CUTHAJIBI IOCTYITAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
TOCIIEIOBATENIBHO U Pa3/ETIIIOTCS MEXTy COOOM MO BpeMEeHHM MocTyIuieHus . [ IpeanoyturensHo,
HE OTPAHUYMBACH, A/IPECALUsl CATHAJIOB BO3BPAILECHUS (OTPAXKEHUSI) OT UYBCTBUTEIBbHBIX
3JIEMEHTOB M ONTUYECKUX JATUYMKOB OCYIIECTBIISIETCS OJJTHO3HAYHBIM COOTBETCTBUEM MEXKTY
JAJbHOCTBIO PA3MELIEHUS YyBCTBUTEIILHOTO JIEMEHTA U BPEMEHEM IMOCTYILICHUSI CUTHATIA
OTPAXEHUS HA BXOJI IPUEMHOT0 yCTPOHCTBA. [IpeAnoyTUTENbHO, HE OTPAHUYMBASICh, CATHAJIBI
oTpaxxeHul uutepdepomerpa MatikenbcoHa 1 uHTepdepomerpa Maxa-llenaepa q10KHBI
MPUXOAUTH HA BXOJI IPUEMHOI'O YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIUPYETCS JIJTMHON
YYBCTBUTEILHOTO 3JIEMEHTA, JIMOO JOTIOTHUTEILHON KaTYIIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU
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YyBCTBUTEILHOTO 3JIEMEHTA, TM00 MHOM ONITUYECKOM JIMHUEN 3a/IePIKKU, KaK 3TO OITMCAHO B
HACTOSIIIIEM JOKYMEHTE.

[34] Taxum 00pa3oM B KauecTBe ONUChbiBaeMoro u3Beratess 100 oOXpaHHOTO BOJIOKOHHO-
OTITUYECKOTO, B COCTaBE KOTOPOTO UCIIOJTb30BaAHBI COBMEIICHHBIC UHTEPPEPOMETPHI, 3asIBJICH
W3BEIATE]Ib OXPAHHbBIN BOJIOKOHHO-OIITUYECKUI, B COCTABE KOTOPOTO UCIIOJIb30BAHBI
COBMEIIIEHHBIE HHTEPPEPOMETPHI, [0 MEHbIIIEH MEPE, COACPKAIIUNA CTAHIIMOHHYIO YacTh C
MIPUEMOTIEPEAAIOIIUM YCTPOUCTBOM, COETMHEHHBIM C JIMHEHHOM YaCThIO YIIOMSIHYTOTO
U3BEIATENS, IPUUYEM JIMHENMHAS! YacTh MPEACTABIISIET COOO PAa3BETBICHHYIO ONITUUECKYIO
CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONITUYECKOTO Ka0eIsi, KOTOPbIE TOCPEACTBOM
COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBSI3BIBAIOT MEXy COOOM
MIPUEMOTIEPEAATIOIIEE YCTPONUCTBO U YyBCTBUTEIILHBIEC 3JIEMEHTHI U3BELIATEIISI OXPAHHOTO
BOJIOKOHHO-ONTUYECKOT 0, COJIEPKAIIYI0O 3AMKHYTBIA U PA30OMKHYTBIA KOHTYPBI,
(hopMUPYIOIIME CUTHAJIBI OTPAKEHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOT O BOJIOKHA
KaOeJIs SIBISIOTCS YYBCTBUTEIIbHBIMU dJIEMEHTAMU MHTEP(HEPOMETPOB, B KOTOPBIX CO31AETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA, B COOTBETCTBUU C OKA3aHHBIM (PU3UUECKUM
BO3/EMCTBUEM, OJIMHAKOBBIMN /111 00OUX KOHTYPOB, IPUYEM 3aMKHYThIN KOHTYP MPEACTABIISIET
coboit unteppepomerp Maxa-Llenaepa, a pa30MKHYTBIM KOHTYP MPEACTABISIET COOOM
unteppepomerp Maiikenbcona. Heobs13atenbHo, CIUIMTTEPHI OTpaxkaTeseit uHTepdepomerpa
MatikenbCOHA M CIUTMTTEP CyMMaTOpa U CIUNIUTTEP OTpakaTesss nHTephepomeTpa Maxa-
Llennepa pa3melieHsl B OJJHOM coeuHuTeNbHON My(dTe. Heobsi3aTenpHO, CIUIUTTEPHI
oTpaxkatenei uHTepdepomeTpa MalkebCoHa U CITTUTTEP CYMMATOPA U CIUIUTTEP OTPaKATEIISI
unTeppepomerpa Maxa-Llenaepa pa3menieHbl B pa3HbIX COEIMHUTEIbHBIX My TaX.
Heo0s3artensHo, nmpuemMonepeaarolee yCTpouCTBO SBISIETCS peIeKTOMETPOM C
00BbeIMHEHHBIM BXOJ0M U BbIX0J0M. HeoOs13aTenbHO, pa3BeTBIEHHAS ONTUYECKAs cCXeMa
COJZIEP>KUT ONTUYECKYIO JIMHUIO 3aI€PKKU, BBIIIOJTHEHHYIO IIOCPEACTBOM COEAUHEHUS B
OINTUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3EPBHBIX KU BOJIOKOHHO-OMTUYECKOTr0 Kabers,
WJIH BBITMOJIHEHHYIO B BUJI€ KATYIIKU U3 ONITUYECKOTr0 BojlokHA. Heobs3aTenbHO, OMH U3
CIUTMTTEPOB ONTUYECKOM cxeMbl uHTepepomerpa Maxa-llennepa BeimotHeH Ha Oa3e
mupkynstopa. Heobs3aTenbHo, pa3ieuTeNd ONTUYECKON cXeMbl UHTepdepomeTpa
MatikenbcoHa BBITIOJIHEHBI HA 0a3e HUPKYISATOPOB UK cIiuTTepoB. Heobs3aTenbHO,
Pa3BETBIICHHASI ONTUYECKASI CXEMA BBIMOJIHEHA C BO3MOXKHOCTBIO IIepe1aur CUTHAJIOB
oTpakeHust uHTephepomeTpa Maxa-Llennepa nocsue ux oTpakeHust B 0OpaTHOM HAIPABIICHUH,
rae obecreunBaeTcsl MX MOBTOPHOE pa3/AelICHUE U TPOXOKIACHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJICHUU C U3MEHEHUEM (pa3bl CUTHAJIOB
OTPAXEHUS, ITOCTIE Yero 00eCIeurnBaeTCsl CYMMUPOBAHUE CUTHATIOB OTPAXKEHUS U UX
unteppepupoBanue. Heobsi3aTenbHO, pa3BEeTBIEHHAS ONTUYECKAS! CXEMA BBIIOJIHEHA C
BO3MO>KHOCTBIO TIEpeIau CUTHAJIOB OTpaxkeHust untepdepomerpa Maxa-Llennepa mo
OTJIEJIbHOMY MYTH K MIPUEMOTIEPENAIOIIEMY YCTPOUCTBY Oe3 uameHeHuit. [1puuem
unteppepomerp Maxa-Llennepa u unteppepomerp MatikerbcoHa MIPEACTABIISIOT COOOA
JIBYXJTy4eBbIe UHTEP()EPOMETPHI, YyBCTBUTEIIBHOCTh KOTOPBIX K MEXaHUUECKUM BO3IEHCTBUSIM
OJIMHAKOBA HA BCEM MPOTSHKEHUU YyBCTBUTEIIbHOM YaACTH, MPUYEM BETMYMHBI CYMM CUTHAJIOB
OTPaXEHUs KOHTYPOB UHTEPGHEPOMETPOB 3aBUCIT OT MOIITHOCTH U3ITy4daTe s, BETMUNHBI
OTBETBJIEHHOM JOJIM 3HEPTUM 30HAUPYIOLIETO UMITYJIbCA, HAYAJIbHOIO 3HAYEHHUS PA3HOCTHU
(a3 Bo3BpaIlaeMbIX CUTHAJIOB, & U3MEHEHHUE BEJTMUUHBI CyMMbI CHTHAJIOB OTPA)KEHHUS 3ABUCUT
OT CWJIbI, U JUHAMUYECKON XapaKTEPUCTUKH BO3ICUCTBUS HA YyBCTBUTEIIBHYIO YaCTh
u3BelaTes, mpu 3ToM uHTephepomerp Maxa-Llenaepa u unreppepomerp MalikenbcoHa
He cOaJTaHCUPOBAHBI, MPUYEM JIJIUHBI TIJIed HHTEP(HEPOMETPOB BEIPOBHEHBI C JIOITYCTUMOMN
MTOTPEUIHOCTHIO, 3aABUCAIIEH OT JIIMTEIBHOCTH JIA3€PHOTO 30HAUPYIOLIErO UMITYJIbCA, IIPU
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3TOM JIJTMHA OJTHOTO U3 TIjIeY, TPy HEOOXOIMMOCTH KOMIIEHCHPOBaHa KaKOM-TMO0 ONTUYECKON
JINHVEN 3aEPKKHU.

[35] Takum 0Opa3oM B KauecTBe JTUHEHHON YaCTH 3asBJICHA JIMHENHAS YacTh U3BEIaTeNs
100 0XpaHHOT'O BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOTO UCTIOJIb30BAHBI COBMEILICHHBIE
UHTEepPEPOMETPHI, MPEICTABIISIONIAS COOOM Pa3BETBICHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUTUTTEPOB U BOJIOKOHHO-OIITUUECKOT'0 Ka0esIst, KOTOPbhIE IIOCPEICTBOM COCIMHUTEIBHBIX
MY(T ¥ TPAHCIIOPTHOT'O KabeJIs CBA3BIBAIOT MEXKTy COOOM ITpreMoIiepearoliee yCTpoMCcTBO
Y YyBCTBUTEJIbHBIE 2JIEMEHTBI U3BEIIATEISI OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO, COACPIKAIITYIO
3aMKHYTBIN U PA30MKHYTBINM KOHTYPBI, (POPMUPYIOITUE CUTHAJIBI OTPAXKEHHI, Y KOTOPBIX
OJTHH U T€ K€ OTPE3KH ONITUUYECKHE BOJIOKHA Ka0eIs IBJISTFOTCS UyBCTBUTEIIbHBIMM 3JIEMEHTAMU
UHTEP(HEPOMETPOB, B KOTOPHIX CO3AAETCS CBUT (Da3bl 30HIUPYIOLIETO UMITYJIbCA B
COOTBETCTBUM C OKA3aHHBIM (PU3UYECKUM BO3ACHCTBHEM, OJIMHAKOBBIN /711 0O0OMX KOHTYPOB,
IIpUYeM 3aMKHYTBIIA KOHTYp MpeAcTaBiIseT codoit uareppepomerp Maxa-Llennepa, a
Pa30MKHYTBIN KOHTYD IPECTaBIIsieT coooi naTephepomerp Maiikenbcona. Heobs3aTenbHo,
CIUIMTTEPHI OTpakatesielt MHTepdepomeTpa MalkenbCcoHa U CIUTMTTEP CyMMATOPa U CIUIUTTEP
oTpaxatens uHTephepomerpa Maxa-Llenaepa pa3meliieHbl B OJJHOM COSAMHUTENTLHON My (Te.
Heo0s3aTensHo, CIIIMTTEPHI OTpaxkaTesel uHTepdepomeTpa MalikenbCcoHa U CIUTUTTED
CyMMaTopa U CIULIMTTEp oTpakaTess uutepdepomerpa Maxa-lleHaepa pa3MenieHbl B pa3HbIX
COeTMHUTEIBHBIX My(dTax. HeoOs3aTepHO, TpueMoIniepe1aroniee yCTPOUCTBO SBIISICTCS
pediekToMeTpoM ¢ 00BbEIMHEHHBIM BXOJIOM U BhIXOJIOM. Heobs3aTenbHO, pa3BeTBICHHAS
OITUYECKAs] CXEMaA COJICPXKUT ONTUYECKYIO JIMHUIO 3aJI€PKKH, BBITTOJTHEHHYIO ITOCPEACTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI Pe3EPBHBIX KHIJI BOJJOKOHHO-
OINTUYECKOT0 KaOeJIs UIv BBIIIOJIHEHA B BUAE KATYIIKU U3 ONITUYECKOTO BOJIOKHA.
Heo0Os3aTenbHO, OAWH U3 CIUTMTTEPOB ONTHUYECKOM cXeMbl MHTepdepomerpa Maxa-Llernnepa
BBITNIOJIHEH Ha 0a3e nupkyasTopa. HeoOs3aTenbHO, pa3aeauTe ONTHIECKOM CXeMBbI
uHTephepoMeTpa MaiikeaTbCoHa BBITIOTHEHBI Ha 0a3e IMUPKYISITOPOB WK CIUTUTTEPOB.
Heo0s3aTensHo, pa3BeTBICHHAS ONITUYECKAS CXeMa BBITTOJIHEHA C BO3MOKHOCTBIO Mepe1aun
CUTHAJIOB OTpakeHust uHTepdepomerpa Maxa-lleHnepa mocie ux orpaxeHus B 0OpaTHOM
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
YyBCTBUTEIIBLHBIX 3JIEMEHTOB B 0OpaTHOM HAIlpaBJIEHUU C U3MEHEHHEM (ha3bl CUTHAJIOB
OTpaXXeHUSs, MOCTIe Yero o0ecrneurnBaeTcsi CyMMUPOBAHUE CUTHAJIOB OTPAXKEHUS U UX
uHtepdepupoBanue. HeoOs3aTenbHO, pa3BeTBIIEHHAS ONITUUECKasl CXeMa BBITIOJIHEHA C
BO3MOKHOCTBIO TIEpETay CUTHAJIOB OTpakeHUs uHTepdepomerpa Maxa-Llenmepa mo
OTJIEJIbHOMY MYTH K TIpUEMOTIEPEIAOIIEMY YCTPOUCTBY Oe3 uzmMeHeHuit. [1puuem
unrepdpepomerp Maxa-Llennepa u uareppepomerp MalikerbCoHa MPEACTABISIOT COOOM
JIBYXJTyueBbIe UHTEP(HEPOMETPBI, UYyBCTBUTEIIBHOCTh KOTOPHIX K MEXaHUUECKHUM BO3IEHCTBUSIM
OJIMHAKOBA HA BCEM MPOTSHKEHUU YYBCTBUTEJIbHOM YaCTH, TPUYEM BEJIMYMHBI CYMM CUTHAJIOB
OTPaXeHUsI KOHTYPOB UHTEPHEPOMETPOB 3aBUCIT OT MOIITHOCTH U3ITydaTe s, BETMUNHBI
OTBETBJICHHOM J0JIM SHEPTUM 30HAUPYIOIIETO UMITYJIbCA, HAUYaJIbHOI'O 3HAYEHHUS PA3HOCTH
(a3 BO3BpaIllaeMbIX CUTHAJIOB, 4 U3MEHEHHUE BEJIMYMHBI CyMMbI CUTHAJIOB OTPAKCHUS 3ABUCUT
OT CWJIbI U IMHAMUYECKOM XapaKTEPUCTUKU BO3/ICUCTBHUS HA UYBCTBUTEIIBHYIO YACTh
U3BEIIATEIIs, IIpU 3TOM uHTepdhepoMeTrp Maxa-Llennepa u uareppepomerp MalikenbcoHa
He cOaJTaHCUPOBAHBI, IPUYEM JJTUHBI TJIed HHTEP(HEPOMETPOB BEIPOBHEHBI C JIOITYCTUMOMN
MOTPEUTHOCTBIO, 3aBUCSIIEH OT JJIMTEILHOCTH JIa3€pHOT0 30HIMPYIOIIETO UMITYJIbCa, IIPU
3TOM JIJIMHA OJHOTO U3 IIeY IMPU HEOOXOIUMOCTH KOMIIEHCUPOBAaHA KaKOU-IMOO ONTUYECKON
JIMHUEH 3a1€PKKHU.

[36] Takum 0O6pa30oM B KaUeCTBE COSAMHUTEIIHHON MY(DTHI 3asiBJIeHA COSTMHUTETbHAS
MydTa uzBemiatens 100 oXpaHHOTO BOJIOKOHHO-ONTHYECKOTO, B COCTaBE KOTOPOTO
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UCIIOJIb30BaHbI COBMEIICHHBIE UHTEPHEPOMETPBI, TPEACTABIISAIOINIAS COO0M COSAMHUTEITLHYIO
My(Ty, B KOTOPOU pa3MelleHa ONTHYECKasi cCXeMa U3BeIIaTeNsl OXpaHHOTO BOJIOKOHHO-
OITHYECKOI0, COZIEpKAIAs JIIEMEHTHI 3aMKHYTOTO U PA30MKHYTOI'O KOHTYPOB,
(hOPMUPYIOIIMX CUTHAJIBI OTPAKEHHI, Y KOTOPBIX OHU U T€ K€ OTPE3KH ONITUYECKOTO BOJIOKHA
KabeJts IBJISIOTCSA UyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
CABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA, B COOTBETCTBUU C OKA3aHHBIM (PU3UUYECKUM
BO3/ICMCTBUEM, OJIMHAKOBBIMN /111 00OUX KOHTYPOB, PUYEM 3aMKHYThIN KOHTYP MPEACTABIISIET
coboit unteppepomerp Maxa-Llenaepa, a pa3oOMKHYTHINM KOHTYP MPEJACTABISIET COOO
unTepdepomerp Maiikenbcona. HeoOs3aTenpHO, OJTMH U3 CIUTMTTEPOB ONTUYECKON CXEMBbI
unteppepomerpa Maxa-Llennepa BoinosiHeH Ha 6a3e nupkysropa. HeobszaTensbHo,
pa3aenuTesu ONTUYECKOM cxeMbl HHTephepoMeTpa MalikeTbcoHa BBIMTOJIHEHBI HA Oa3e
IUPKYJIATOPOB WK CIUTUTTEPOB. [Iprdem, uatepdepomerp Maxa-Llenaepa u uarepdepomerp
MatikenbcoHa MpeaCcTaBIIsIIOT COOOM BYXITyueBble UHTEPHEPOMETPHI, UyBCTBUTEIIBHOCTh
KOTOPBIX K MEXaHUUECKUM BO3/IEUCTBUSIM OJIMHAKOBA HA BCEM MPOTSHKEHUU UyBCTBUTEIbHOMN
YaCTH, TPUYEM BEJIMUMHBI CYMM CUTHAJIOB OTPAKEHUSI KOHTYPOB UHTEPHEPOMETPOB 3aBUCST
OT MOIIHOCTH U3JTy4aTeJisl, BEIMUMHBI OTBETBIIEHHOMW JOJIU SHEPTUM 30HIMPYIOLIETO UMITYJIbCA,
HaYaJIbHOT'O 3HAUEHUS Pa3HOCTHU (ha3 BO3BpAIA€MbIX CUTHAJIOB, 4 U3BMEHEHHUE BEJTUUMHBI
CYMMBbI CUTHAJIOB OTPaXEHUSI 3aBUCUT OT CUJIbI U IMHAMUYECKON XapaKTEPUCTUKU BO3IEHCTBUS
Ha YyBCTBUTEJIBbHYIO YyacTh u3Bemaress. Heoos3aTensHo, nHTEphepomeTp Maxa-Ilennepa
u uHTepdepomerp MatikenbcoHa He cOaTaHCUPOBAHbI, PUYEM JUTMHBI I1J1e4 UHTEPGEPOMETPOB
BBIPOBHEHBI C JIOMMYCTUMOM MOTPEITHOCTHIO, 3aBUCSIIEH OT IJIUTEIbHOCTHU JIA3€PHOTO
30HAUPYIOLLIET0 UMITYJIbCA, ITPU 3TOM JIJIMHA OJTHOTO U3 IIJIeY MPU HEOOXOIMMOCTH
KOMITEHCUPOBaHa KaKOW-IMOO ONTUUECKOM TUHUEH 3a1epkku. HeoOs3aTenpHO, onThuuecKas
JIMHUS 3aJIEPKKHU TTPEJCTABIISIET COOOM ONTUYECKYIO JIMHUIO 3a€PKKH, BBITTOJTHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTUUECKYIO [eTTh HEOOXOAMMOM IJTMHBI Pe3ePBHBIX KUIT
BOJIOKOHHO-ONTUYECKOTO Kabeslsi Wi BBIMIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUUECKOTO
BOJIOKHA.

[37] Takum 0O6pa3oM B KaUeCTBE ONTHUUECKOM CXEMBI 3asIBJICHA OTITUYECKAs CXeMa
u3BemaTens 100 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCTIOJIb30BaAHbI
COBMEIIIEHHBIC HHTEP(GEPOMETPBI, IIPEACTABIISIONIAsI COO0M COBMEIIEHHBIE UHTEP(EPOMETPBI
JUIS1 U3BEILATEIS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, PEATIU3YIOLIME ONTUUECKYIO CXEMY,
COJICPIKAIIYI0 3AMKHYTBIN U PA30MKHYTBIM KOHTYPbI, (GOPMUPYIOLIUE CUTHATIBI OTPAKEHUIA,
y KOTOPBIX OJTHU U TE K€ OTPE3KU ONTUUECKOT'O BOJIOKHA KA0EJIsl SIBJISIFOTCS UyBCTBUTEIIbHBIMU
3JIeMEHTaMU UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa
B COOTBETCTBUH C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM, OJJMHAKOBBIN 17151 000X KOHTYPOB,
MpUYeM 3aMKHYTBIA KOHTYp MpeAcTaBisieT codom unreppepomerp Maxa-Ilennepa, a
Pa30MKHYTBIN KOHTYP MpeIcTaBiseT cooor uatepdepomerp Malikenbcona. Heobsi3aTenbHo,
OJIVIH U3 CIUTUTTEPOB ONTHUYECKOU CXeMbI MHTepdepomeTpa Maxa-Llenaepa BbITIOTHEH Ha
6a3e yupkysTopa. Heobs3aTenpbHo, pa3aeuTen ONTUUECKONM CXeMbl HHTEphEepoMeTpa
MaiikenbcoHa BBITOTHEHBI HAa 0a3¢ MUPKYIATOPOB Wi CrutuTTepoB. [Ipuuem, uatepdepomerp
Maxa-ll{ennepa u untephepomeTp MalikenbCoOHa TPEACTABIISIOT COOOM BYXJTyUeBbIC
uHTep(hEePOMETPBI, YyBCTBUTEITLHOCTD KOTOPBIX K MEXaHUYECKUM BO3EHCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSIHKEHUU UyBCTBUTEILHOM YACTH, TPUUEM BEJIMUMHBI CYMM CUTHAJIOB OTPAXKEHUS
KOHTYPOB UHTEPHEPOMETPOB 3aBUCSIT OT MOIITHOCTH U3TydaTeNsl, BEIMYMHBI OTBETBIIEHHOM
JTOJTA SHEPTUH 30HIUPYIOIIETO UMITYJIhCa, HAUaJIbHOTO 3HAYEHUS PA3HOCTH (a3 BO3BpAIIIaeMbIX
CUT'HAJIOB, 4 U3BMEHEHHWE BEJIMUMHBI CYMMBbI CUTHAJIOB OTPA)KEHUS 3aBUCUT OT CUJIBI, U
JIMHAMUYECKOM XapaKTEPUCTUKHU BO3ACHUCTBUS HA YyBCTBUTEIBHYIO YaCTh U3BEILIATENSI.
Heob6s3aTenpHo, uuteppepomerp Maxa-Llennepa u unreppepomerp MalikenbcoHa He
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cOaTaHCUPOBAHBI, TPUYEM JJIMHBI IJIeY UHTEP(PEPOMETPOB BHIPOBHEHBI C JOTTYCTUMON
MOTPEUTHOCTBIO, 3aBUCSILEH OT IJIMTEIBbHOCTH JIA3€PHOT O 30HAUPYIOLIEr0 UMITYJIbCA, TPU
3TOM JUIMHA OJHOTO U3 IIeY ITPU HEOOXOAMMOCTH KOMIIEHCUPOBAaHA KAKOU-TMOO ONTUYECKOM
nuHMeN 3aaepkku. HeoOs3aTenbHO, onTHYecKas JIMHUS 3a/I€PKKHU MPEACTaBIISIET cCOOOM
anmnapaTHYIO JIMHUIO 3aJIEPKKU, BBITTOJIHEHHYIO TOCPEICTBOM COECIMHEHUSI B ONITUYECKYIO
LIeMTb HEOOXOAMMOM ITTMHBI PE3EPBHBIX KU BOJIOKOHHO-OIITUYECKOTO KaOeIIsl WiIu
BBINOJIHEHHYIO B BUJI€ KATYIIKU U3 ONITUYECKOIO BOJIOKHA.

[38] Takum o6pa3oM B KayecTBE CIIOCOOA CUTHAIM3AIMY 3asIBJIEH CIIOCO0 CUTHAJIM3AlUU
cucnoiab3oBanreM uspemaress 100 OXpaHHOTO BOJIOKOHHO-ONTUYECKOTO C JIMHEWHOM YACThIO
C COBMEIIEHHBIMU UHTEp(PEpOMETpaMHU, B COOTBETCTBUU C KOTOPBIM: 00ECIIEUUBAIOT
pa3MelIeHUe YyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHOM YaCTH U3BEILATENS] OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIISAIONIEH COOOI pa3BeTBICHHYIO ONITUYECKYIO CXEMY,
KOTOPYIO TOCPEICTBOM CIUIUTTEPOB, COEAMHUTEIbHBIX MY(PT U BOJIOKOHHO-OMTUYECKOTO
kabeJsist pa3MeNaroT Ha AJIEMEHTAX OrpaxAeHus (Ha KO3bIPbKE, U/UJIM HA MMOJIOTHE, U/UIIA HA
MPOTUBOTIOAKOITHOM 3aTrpaxAeHUU), POPMUPYIOT JIa3epHbIA UMITYJIbC C BBIXOA
IIPUEMOIIEPEAAIOIIETO YCTPONUCTBA HA BXO YIIOMSIHYTOM JIMHEHHOMN YaCTU U IIOJIy4aIoT
BO3BpAlIEHHbIE UMITYJIbCHI, SBJISIOIIMECS CUTHAIAMHU OTPAXKEHUs!, HA BXO/
MIPUEMOTIEPEIAIOLIETO YCTPONUCTBA IO TOMY K€ ITyTH, HO B 0OpAaTHOM HaIlpaBIIEHUH, IPUIYEM
JMHEWHAs YaCTh COJIEPKUT ONTUIECKYIO CXEMY COBMEIIEHHBIX HHTEP(PEpOMETPOB IS
U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, COACPIKAIILYIO 3AMKHYThIN U pA30MKHYThIA
KOHTYPBI, ((OPMUPYIOIINE CUTHAJIBI OTPaKEHUM, Y KOTOPBIX OJTHU M T€ )K€ OTPE3KU
ONITUYECKOT O BOJIOKHA Ka0eJIsl SABIISIFOTCS YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP()EPOMETPOB,
B KOTOPBIX CO3AETCs CABUT (ha3bl 30HAMUPYIOIIETO UMITYJIbCA B COOTBETCTBHU C OKA3aHHBIM
(bU3MYECKUM BO3ICUCTBUEM, OJMHAKOBBIM 111 0OOUX KOHTYPOB, TPUUYEM 3aMKHYTHIN KOHTYP
npeacTasisier coooit untephepomerp Maxa-llenaepa, a pa3oMKHYTHINA KOHTYP MPEJICTABIISET
coboit uaTepdepomerp MaiikeTbCOHA, TPH 3TOM PETUCTPUPYIOT U3MEHEHNE BETTMUMHBI CYMMBI
CUTHAJIOB OTPaKEHUSI, COOTBETCTBYIOIIEE BEJIMUMHE U XapaKTepy yIpyroiu nehopmanuu
YYBCTBUTEIBHBIX 3JIeMEeHTOB. Heo0s3aTenbHO, CINIUTTEPBI-OTPAKATEIN HHTEPPEepoMeTpa
Maxa-Ilennepa v CruIMTTep CyMMaTOpa U CIUIMTTEP OTpakaTelist uHTepdepomerpa
MatikenbcoHa pa3MeIIaloT B OJHOM coeMHUTEIbHOM MydTe. HeoOs3aTenbHO, CITUTTEPHI-
oTpaxkaTtenu uaTepdepomerpa Maxa-LleHnepa v CrumTTep-CyMMAaTOP U CIUTUTTEP-OTPAKATEND
uHTephepoMerpa MaiikeabcoHa pa3MelIaloT B pa3HbIX COSAUHUTENbHBIX My(pTax.
Heobs3aTenpHo, 00€ecrieunBatoT MprUeMoIiepeaaroliee yCTPOUCTBO, SIBIISIIOLLEECS
pediiekToMeTpoM ¢ 0ObeIMHEHHBIM BXOA0M U BhIXxogoM. HeoOs13aTenbHO, oOecrneunBatoT
PAa3BETBIIEHHYIO ONTUYECKYIO CXEMY, COJIEPKAILYIO0 ONITUYECKYIO JIMHUIO 3a/IEPKKH,
BBITIOJIHEHHYO MIOCPEACTBOM COETMHEHUS B OIITUYECKYIO LIEMb HEOOXOAMMOM JITTMHBI PE3€PBHBIX
KUJT BOJIOKOHHO-OTITUYECKOT'0 KaOelIs MM BBIMTOJIHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO
BoJIoOKHA. Heob6s13aTenbHO, BBIMOJIHSIOT OJUH U3 CILIMTTEPOB ONTHUYECKOMN CXEMBbI
unteppepomerpa Maxa-Llenaepa Ha 6aze uupkyiasaropa. HeoOs3arenbHo, pa3aenurenu
ONITHUUYECKOM cXxeMbl MHTephepomeTpa MaiikebcoOHa BBIMOTHSAIOT Ha 06a3€ UMPKYJIATOPOB
WK CIUIMTTEPOB. HeoOs13aTeIbHO, BBITOIHSAIOT PA3BETBICHHYIO ONITHUECKYIO CXEMY C
BO3MOKHOCTBIO Mepeayy CUTHAJIOB OTpakeHus uHTepdepomerpa Maxa-Ilennepa nocie
UX OTPAXKEHUS B OOpATHOM HAIIPABJIEHUH, TJIe 0OECIIEUMBAETCS UX IOBTOPHOE Pa3elIeHHe
U IIPOXOXKIACHUE UMHU OTPE3KOB UYBCTBUTEIIBLHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C
u3MeHeHHeM (ha3bl CUTHAJIOB OTPAXKEHUSI, ITOCIIEe Yero 00ecreurnBaeTcss CyMMUPOBAHNE
CUTHAJIOB OTpakeHUs U X uHTepdepupoBanure. Heobs13aTebHO, BBIMOIHSIOT PA3BETBICHHYIO
ONITUUYECKYIO CXEMY C BO3MOXKHOCTBIO IepeIaui CUTHAJIOB OTPaXXeHUsI MHTEpepoMeTpa
Maxa-ll{ennepa o oTAeIbHOMY MyTH K MIpUEMOTIEPEAAIOIIEMY YCTPOMCTBY 6€3 M3BMEHEHUH.
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[Tpuuem, obecrieunBaroT uHTephepomerp Maxa-Llenaepa u uarepdpepomerp MatikenbcoHa,
MPEACTABIISIONINE COOOM ABYXITYUeBbIe MHTEP(PEPOMETPHI, UyBCTBUTEITLHOCTh KOTOPBIX K
MEXaHUYECKUM BO3JICUCTBUSIM OJIMHAKOBA HA BCEM IIPOTSKEHWU UYBCTBUTEIIbHON YaCTH,
MpUYEM BEJIMUYMHBI CYMM CUTHAJIOB OTPaKEHUsI KOHTYPOB UHTEP(HEPOMETPOB 3aBUCST OT
MOITHOCTH U3J1y4aTesl, BEIMUYMHbI OTBETBJICHHOW JOJIU SHEPTUU 30HAUPYIOIIETO UMITYJIbCA,
Ha4aJIbHOTO 3HAYEHUS PA3HOCTH (pa3 BO3BpalllaeMbIX CUTHAJIOB, & U3MEHEHUE BEJTMUMHBI
CYMMBI CUTHAJIOB OTPAYKEHUS 3aBUCUT OT CUJIbI U IMHAMUYECKOUN XapaKTEPUCTUKU BO3ACUCTBUS
Ha 4yBCTBUTEJIbHYIO YACTh U3BEIATENS, IPU 9TOM UHTepdepomeTp Maxa-Llennepa u
uHTepdepomeTp MalikeaTbcoHa He COaTaHCUPOBAHBI, IIPUYEM JITTUHBI TIeY HHTEP(HEPOMETPOB
BBIPOBHEHBI C JOITYCTUMOM MMOTPEIIHOCTHIO, 3aBUCAIIEN OT JJIMTEIBHOCTH JIA3€PHOTO
30HIUPYIOIETO UMITYJIbCA, TIPU 3TOM JIJIMHA OJTHOTO U3 TIJIeY MPU HEOOXOIUMOCTH
KOMIICHCUPOBAaHA KaKON-TMOO OMTUYECKOM JIMHUEH 3a/ICPIKKU.

[39] Ha ¢ur. 2 nokazana npumepHas GyHKIMOHAIbHAs cxema u3BemaTelist 200 0XpaHHOTO
BOJIOKOHHO-OTITUYECKOTO, B COCTABE KOTOPOTO UCIIOJTb30BaH Pa30MKHYThIN UHTEphEepoOMeTp
C IByMs Tuieuamu (AByxiyueBoi uHTephepomeTp Matikenbcona). [IpeanoururensHo, He
OTrPAaHUYMBASICH, TpeAIaraeMbii u3Bemareib 200 OXpaHHbIA BOJTOKOHHO-ONTUYECKUH, B
COCTaBe KOTOPOTO UCIIOJIL30BAH PA30MKHYTHIM HHTEPHEPOMETP C ABYMS TIJIeYAMU
(nByxJtyueBoii uHTEphepomeTp MalikeaIbCoHa) CO CChUTKOM Ha (DUT. 2 COJIEPIKUT, TTO MEHbIIIEH
Mepe: npueMoIepeaaromee ycrpoicraso 201, comeprkaniee BBIYMCIUTEIIBHOE YCTPONUCTBO U
OJIVH WJIM HECKOJIBKO pe(IeKTOMETPOB, B TOM UHUCIIE, C OObEIMHEHHBIMHU BBIXOJIaMU
M3JIy4aTelIsl U IPUEMHUKA CUTHAJIOB, K KOTOPBIM MOAKIIOYAETCS TPAHCIIOPTHAs 4acTh 202
OITHUYECKOMN cXeMbl u3Bewarens. [IpennoyTurenbHo, HE OTpaHUYMBASACH, TPAHCIOPTHAS
yacthb 202 uzBemaTtens 200 COCTOUT U3: OTPE3KOB BOJTOKOHHO-ONTHYECKOTO KaOes,
COEAUHUTENBHBIX AJIEMEHTOB, AeUTENS 203 MOIIHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSIILIETO
U3 CIUIMTTEPOB, 00ECIIEUNBAIOIIUX CHU)KEHUE MOIITHOCTH HEPTUM JIA3€PHOTO UMITYJIbCca B
pacnpeeneHHON ONTUYECKON CXeMe U3BELATeN sl 10 HEOOXOIMMOIr0 YPOBHSI.
[TpeanouTuTenbHO, HE OrPAHUYUBASICH, UYYBCTBUTEIIbHBIE JIEMEHTHI COCTOST U3: CIUIUTTEPA
204, pa3aessiroIero SJHEPTrUio 30HAUPYIOLIETO UMITYJIbCA Ha JIBE 4aCTHU, OTpe3KoB 205, 206
YyBCTBUTEIBHBIX 3JIEMEHTOB BOJIOKOHHO-ONITUUECKOT'0 KabeJis, CINIUTTEPOB-OTpaKaTeen
207, 208, mpuuem uHTepdepomerp MalikenbcoHa 00pa3oBaH COBMECTHO CIUIUTTEpOoM 204,
oTpe3kamu kabesns 205, 206 u crumrtepamu-orpaxarensymu 207, 208. IlpeanoyTuTenbHO, HE
OrpaHUYMBASCH, CTUIUTTEPHI 204, 207, 208 MOTYT OBITH pa3MeIllleHbl KaK B OJTHON
COCIMHUTEILHOU My(Te, TaK U B pa3HbIX. [IpenmoururenbHo, HE OTPaHUINBASICH,
TPAHCIIOPTHAS YACTh COAEPKUT HECKOJIbKO OTBETBIIEHUM (KAK MUHUMYM I10 KOJIMYECTBY
KOHTPOJIUPYEMBIX 30H U TIPUMEHEHHOMN ONTUYECKOM CXEMBI AEJTIEHUS SHEPTUU 30HAUPYIOILIETO
MMITYJIbCA ACIIUTENSA), KOTOPBIE IMTOCTYNAIOT HA BXOJ[ COOTBETCTBYIOIIETO cruiuTTepa 204,
pa3MelIeHHOr0 B COOTBETCTBYIOIIEN COeIMHUTEIbHON My(Te. B kauecTBe mpumepa, HO He
orpaHudeHust, CrmMTTepsl 207, 208 Ka1bIli MOTYT OBITH peaIM30BaHbI HA 0a3€e HUPKYJISITOPOB.
[TpeanoutuTenbHO, HE OrPAHUUUBASCH, 1JIS1 PA30MKHYTOTO KOHTYpPa ONTUYECKOW CXEMBI
uHTepdepomerpa MaiikeabcoHa TpeOyeTcsl BBIpaBHUBAHUE JUIMHBI I1JI€Y C JOTTYCTUMOM
MOTPEIIHOCTHIO, UTO MTPU HEOOXOAUMOCTH KOMITEHCUPYETCS JUTMTEIHHOCTHIO 30HIMPYIOIIEr0
VMMITYJIbCA, UJIA KOPPEKTUPOBKOM JJIMHBI OJHOT'O U3 IUIEY [Ty TEM YCTAHOBKH JOIOJIHUTEIIbHON
OINTUYECKOH JIMHUY 3aJICPKKU U3 OJHOMOJIOBOTO BOJIOKHA. B KauecTBe mpuMepa, HO He
OT'paHUYEHUS], B KAUECTBE ONTUYECKOM JIMHU 3a/IEPKKU MOYKET OBITh UCTIOJIb30BAHA KATYIIIKA
Y3 OJHOMOJIOBOTO BOJIOKHA WJIM UHASI ONITUYECKAS JIMHUSA 3aI€PKKHU, HATIPUMED, HE
Or'PAaHUYMBASICh BBIMOJIHEHHAS [TOCPECTBOM COEIMHEHUS B ONITUYECKYIO 1IeTTh HE0OOXO0IMMOMN
JUTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-ONITUYECKOTO Kabesl.

[40] Takoi uzBemarenb 200 OXpaHHBINA BOJIOKOHHO-OIITUYECKUI TPEAIIOUYTUTEIIBHO, HE
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OT'paHUYUBASICH, pabOTaET ciaenyomuM oopa3oM. [IpeamnouTurebHO, HE OTPAHUYUBASICH,
OT UCTOYHHUKA JIA3EPHOTO U3JIYUYECHUS B ONITUUECKYIO CXEMY Ha BXOJ JICJIUTENS MOIIHOCTH
TPAHCIIOPTHOM YACTH YCTPOMCTBA ITOCTYMAET KOPOTKUIA JIA3€PHBIN UMITYJIbC, TJI€ TPOU3BOIUTCS
JIEJICHUE MOILIIHOCTU UMITYJIbCA HA NOJM. [IpearnouTuTenbHO, He OTPAHUYUBASCH, AETIUTENb
BBITIOJIHEH W3 CIUIMTTEPOB C PA3JIMUHOMN CTENEHBIO AEIEHHUS, PACTIOIOKEHUE CIUTUTTEPOB
JIEIIATEIISI COOTBETCTBYET OITUUYECKON CXEME YCTPOMCTBA U CTPOr'O HE ONIPEIACIISIETCA.
[TpennouyTuTenbHO, HE OTPAHUYMBASICH, PA3AETIEHUE SHEPTUU 30HAUPYIOLIETO UMITYJIbCA
MIPOU3BOAUTCS 10 HEOOXOIUMOTO YPOBHS MOIIIHOCTHU B HEJISAX 00ECIIeYeHUS BETMUMHBI
CUTHAJIOB OTPaXXEHUS OT JIBYXJIy4eBOTO MHTEephepomeTpa MalikeTbCOHA UyBCTBUTEIIBHOM
YACTU ONTUYECKOW CXEMBI YCTPOWMCTBA B HOMUHAJIBHOM JMaNa30He IIKaJIbl U3BMEPEHUI
MIPUEMHOTO ycTpoicTBa. [IpennoyturennbHO, HE OrPAHUYMBASICH, BPEMS ITOCTYIUJICHUS
UHTEepPEPUPYIOLIMX CUTHAIOB Ha BXOJ TPUEMHOTO YCTPOMCTBA 3aBUCUT OT CKOPOCTHU
pacnpoCTpaHEHHUs JIA3epHOTO U3TTYUEHUS] B MAaTEpUAJIe ONITUYECKOTO BOJIOKHA, OT JIJIMH
TPAHCIIOPTHOM YACTU U UYBCTBUTEIIBHOM YACTH, BKJIIOUAS! JJIMHY PETYJIMPOBOYHBIX KATYIIEK.
[TpenmouturenbHO, HE OTPAHUUYMBASICH, BEJIMYMHA CUTHAIOB OTPaKeHUs HHTEphepoMeTpa
MaiikenbCOHa 3aBUCUT OT CTEIIEHU 3aTYXaHUsI CUTHAJIA B OITUYECKOM BOJIOKHE, CTEIICHU
JIEJICHUS] SHEPTUM 30HAMPYIOIIErO UMITYJICA B TPAHCITIOPTHOM YACTH YCTPONUCTBA, BEJIMUMHBI
casura (a3 BO3BpaIllaeMbIX CUTHAJIOB YyBCTBUTEIBHOM YaCTH YCTPOUCTBA, CBSI3aHHOM C
Pa3HOCTHIO (POPMBI U ITTUHBI My TeH JIBM)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHHS
Bo3AelcTBUs. [IpennouTurenbHO, HE OTPAHUYUBASICh, U3MEHEHHWE BEJIMUMHBI CYMMBbI CUTHAJIOB
uHTEephepoMeTpa COOTBETCTBYET BEIIMUMHE U XapaKTepy ynpyrou pedopmarmu
YyBCTBUTEIBHON YACTH YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUUYECKOT'O BO3IEHCTBUS
HAPYLIMTEIIS] HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIUIEHA YYBCTBUTEIbHAS YACTh YCTPOWUCTBA.
[IpennoytuTenbHO, HE OTPAHUYUBASICH, ONITHYECKAS CXEMA KaXKIOH KOHTPOJIUPYEMOU 30HBI
UCIIOJIB3YET JTIF000M MeTod pedIeKTOMETPHUUECKOT0 U3MEPEHUS B IFOOOM COUETaHUU, B TOM
YucIIe IByXIydeBbie MHTephepomMeTprl MaitikenbcoHa. [IpeamnoururenbHo, He OTPaHUUNBAsICh,
00a oTpe3Ka ONTUYECKOro BojiokHa 205 u 206 SBIISIIOTCS YYBCTBUTEIIBHBIMU 3JIEMEHTAMM
uHTephepoMeTpa MaiikeabcoHa, BO3ASHCTBUE HA KOTOPHIE U CO3/IAET COOTBETCTBYIOIINE
W3MEHEHHUs ¢/IBUra (a3bl 30HIUPYIONIETO UMITYJIbCa, KOTOPBIE TOCTUTAIOT OTpaXKaTeleH,
BBITNIOJIHEHHBIX, HEOOS3aTeIIbHO, Ha cruTTepax 207 u 208, 1 BO3BpaIaroTCs Ha3ad [0 TOMY
e IyTH B OTPe3Kax KaOelsi 4yBCTBUTENbHBIX 3J1eMEHTOB 205 1 206, TOBTOPHO MPOXOIs
MECTO BO3JEMCTBUS HA UyBCTBUTEIbHBIN 3JIEMEHT, JOCTUTas CIuuTTepa 204, rae MpoucXoauT
CIIO’KEHHUE OTPAKEHHBIX UMITYJIbCOB, X MHTep(DEPEHIUS U TalTbHEHIIIee IBUKEHUE B 0OpaTHOM
HAITPABIIEHUH 10 TOMY K€ IIyTU TPAHCIIOPTHOM YAaCTU U ACIIUTEIIS K IPUEMHOMY YCTPOMICTBY.
[TpennoyturenbHO, HE OTPAHUYUBASICH, YYBCTBUTEIBHOCTD ONITUYECKON CXEMBI
uHTepdepomerpa MaiikeabcoHa K MEXaHUUECKUM BO3/IEHCTBUSIM OJJMHAKOBA HA BCEM
MPOTSKEHUM YyBCTBUTEIIbHOW YACTU ONITUYECKON CXEMbI, BEJIMUMHA CUTHAJIA OTPAXKEHUS
3aBUCUT OT MOIITHOCTH U3JTy4aTeNsl, CTEIIEHU AEJIEHUS SHEPTUM 30HIUPYIOIIETO UMITYJIbCA,
Ha4aJIbHOTO 3HAYEHUSI pa3HOCTHU (a3, a U3BMEHEHHE BEJIMUMHBI CYMMbI CUTHAJIOB OTPaXKEHUS
3aBUCUT OT CWJIbI U XaPAKTEPUCTUKUA BO3JAECHUCTBUSI HA YyBCTBUTEIIbHYIO YACTh YCTPOMCTBA.
[TpennoytutenbHO, HE OTPAHUUMBASICH, PA3OMKHYTBIA KOHTYP ONTHYECKON CXEMBbI
uHTephepoMeTpa MalikenbCoHa, MPECTaBIsET COOOI HeCOATAaHCUPOBAHHBIN ABYXJTyUeBOM
uHTephepoMeTp MalKelbCOHa, METO/I IMOJIYYCHUSI CUTHAJIOB pedIeKTOMETPUICCKHMA, 1T
paboThl HHTEPPEPOMETPA MPEANOUYTUTETLHO BEIPABHUBAHKE JUTUHBI I1JIEY YYBCTBUTEIILHOTO
3JIEMEHTA C JOIYCTUMOM MOTPEHOCThIO. [IpennouTuTenbHo, He OTPaHUYUBASCH, IS
VCKIIFOYEHHWS CAMMETPUYHBIX BO3AEHCTBUM HA ONITUYECKUE BOJIOKHA UYBCTBUTEIIbHBIX YACTEN
YCTPOMCTBA KaXXA0W KOHTPOJIMPYEMOM 30HBI, CHUXKAIOLIUX YYBCTBUTEIILHOCTh YCTPOWCTBA,
WCIIOJIb3YIOTCSI ONTUYECKHUE KHUJIbI PA3HBIX IJIEY B JIByX PA3HBIX BOJIOKOHHO-OMTHYECKUX
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Ka0eJsiX, PacloIOKEHHBIX Ha PA3HBIX YACTSX 3arpak/IeHUN U KOHCTPYKIIUH.
[TpennouytutenbHO, HE OTPAHUYMBASICH, AAPECALNS U TPUCBOEHUE YCIOBHBIX HOMEPOB
YYBCTBUTEIILHBIM YACTIM YCTPOUCTBA (KOHTPOJIMUPYEMBIM 30HAM) IIPOU3BOAUTCS
BBIUUCIIUTETbHBIM YCTPOUCTBOM Ha OCHOBAHUHM BPEMEHH IIPUXO0/1a CUTHAIA UHTEphEpOMETpa
Maitikenbcona. [IpeanouTuTenbHO, HE OTPAHUUMBASICH, K JTF0OON YaCTH ONTUUECKON CXEMBbI
YCTPOMCTBA I10 IJIMHE TPAHCIIOPTHOM YACTH MOT'Y T ITOAKIIFOYATHCS KOHLIEBBIE OIITOBOJIOKOHHBIE
JATYMKH CO CTATUIECKOM MH(OpManye U Apyriue KOHTPOIMPYEMbIE YUaCTKH, UCTTOTb3YIOIINE
WHBIE METO1bl ((OPMUPOBAHUS PEDIEKTOMETPUIECKOTO OTKIIUKA.

[41] IIpeanoyTUTENBHO, HE OTPAHUYMBASIChH, ONIMCBIBAEMBIN U3BelaTesnb 200 OXpaHHBIN
BOJIOKOHHO-OIITUYECKUI1, B COCTaBE KOTOPOT'O UCIOJIb30BaH PA30OMKHYThIN UHTEPPEPOMETP
C ABYMS IJIeYaMu (IBYXJIyueBoy nHTEphepoMeTp MalikerbcoHa), OTHOCUTCS K TEXHUYECKUM
CpelICTBAM OXpPaHbl, B KOTOPBIX B KAYECTBE UYBCTBUTEIBHOT'O 3JIEMEHTA UCIIOJIb3YETCS
OJTHOMOJIOBBIN ONITOBOJIOKOHHBIN Ka0enb. [IpeanoyTuTeibHO, He OTPaHUUMBASICH,
OIMCBIBAEMOE YCTPONCTBO MPEAHA3HAUEHO JJIs1 30HAJIbHON OpraHu3aluuu pyoexxei oXpaHsbl.
[TpenmoutrurenbHO, HE OTPAHUUYUBASICH, ONUCHIBAEMOE YCTPOMCTBO MOXKET pabOTATh B
YCIIOBUSIX OBBILIEHHBIX IIPOMBIIIUICHHBIX [IOMEX Y IIPUPOIHBIX BO3ACHCTBUI U ITPEIHAZHAYEHO
JUUIS1 OXpaHbI TEPPUTOPHIA, 0OYCTPOESHHBIX TMOKUMY CETUATBIMU 3aTPAXKICHUSIMH, C KO3bIPbKAMU
Y HaBEPIIMEM U3 apMUPOBAHHOM KOJTFOUEH JICHTHI WK Ha 3arpaKIeHUSIX, 00YCTPOEHHBIX
YACTUYHO TMOKUMM U yIIPYTUMHM JIEMEHTAMM, BKIIFOUAs] CUTHAJIM3ALUIO MTOIKOTIA.
[TpennoyuturenbHO, HE OrPAHUYUBASCH, ITPENJIATAEMOE YCTPOWUCTBO MMOCTPOEHO C MPUMEHEHUEM
CTaHJAAPTHOTO TUIIOBOTO 00OPYIOBAHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOM TEXHUKE U
CIENMAJIBHOTO MpOorpaMMHOTo obecnieuenus. [IpeanoururenbHo, HE OrpaHUYUBASCH,
IIpeIaraéMoe ONTOBOJIOKOHHOE MHOT'O30HHOE CUTHAJIM3ALMOHHOE YCTPOUCTBO OXPaHbI
MIEPUMETPOB MAJIbIX U MPOTSHKEHHBIX 00BEKTOB, OCHOBAHO HA UCIOJIb30BAHUU
BBICOKOUYBCTBUTEIIBHOTO 3(h(peKkTa 3aBUCUMOCTH (ha30BO-TIOJISIPU3AIMOHHBIX, AMIUIUTYIHBIX
Y YaCTOTHBIX XapaKTEePUCTUK BEJIMUMHBI BO3BpaIllaéMbIX CUTHAJIOB UHTEep(epomeTpa
MatikenbcoHa, 00pa30BaHHBIX MTPU TPOXOKIECHUM YACTH SHEPTUU 30HAUPYIOIIET0 UMITYJIbCa
JIa3€pHOIO U3JIYYEHUS Yepe3 ONTUUECKOE BOJIOKHO B IIPSIMOM M OOpAaTHOM HAIlpABJIEHUH, B
KOHTYpaX ONTHUYECKOM CXEMBI YCTPONCTBA, MOTYJIMPOBAHHBIX (PUBNUECKUMU BO3AEHUCTBUSIMU
Hapymumrens. [IpennoyTurenbHo, HE OTPaHUYMBASCH, B IPEAIAraeMOM YCTPOWUCTBE
UCTIOJNB3YETCS peIeKTOMETPUIECKUN METO/T TIOJTyUYEHUSI CUTHAJIOB OTPAXKEHHUS C [ETThIO
OIPEJIECTIEHUS UX TMHAMUYECKUX CBOWCTB. IIpennouTuTenbHO, HE OTPaHUYUBASCH, CUTHAJIBI
OTPAXKEHUS WM BO3BPAIAEMbIE CUTHAJIBI IOCTYITAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
MOCJIEIOBATENILHO U PA3AEIISIOTCS MEXTy COOOM IO BpeMeHU nocTyruienust. [IpennoyturensHo,
HE OTPAHUYMBAACH, A/IPECALMS CATHAJIOB BO3BPAILECHUS (OTPAXKEHUSI) OT UYBCTBUTEIBbHBIX
3JIEMEHTOB M ONTUYECKUX JATYMKOB OCYILECTBIISIETCS OJTHO3HAYHBIM COOTBETCTBUEM MEKTY
JAJTbHOCTBIO PA3MELIEHUS YyBCTBUTEIILHOTO JIEMEHTA U BPEMEHEM IMOCTYIUICHUSI CUTHAJIA
OTPAXEHUS HA BXO/JI IPUEMHOT0 yCTpOHCTBA. [ [peAnoYTUTENBHO, HE OTPAHUYMBASICh, CATHAJIBI
OoTpaxeHUi uHTephepoMeTpoB MalikeIbCOHA pa3HbIX YUACTKOB ONITUUECKOM CXEMBbI TOJIKHBI
MPUXOAUTH HA BXOJI IPUEMHOT'O YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIUPYETCS JJIMHON
TPAHCIIOPTHOM YaCTH, TUOO JOTMOJTHUTENILHON KATYIIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU
YyBCTBUTEIILHOTO 3JIEMEHTA, TUO0 MHOM ONITUYECKOM JIMHUEH 32 PKKH, HAIIpUMED U3
PE3EPBHBIX BOJIOKOH TPAHCIIOPTHOM YACTH, KaK 3TO OITMCAHO B HACTOSIIIIEM IOKYMEHTE.

[42] Taxkum 00pa3oM B KauecTBe ONMUChbiBaeMoro u3Beratess 200 0OXpaHHOTO BOJIOKOHHO-
OTITUYECKOTO, B COCTaBE KOTOPOTO UCIOIB30BaH PA30OMKHYTHINM HHTEPPEPOMETP C IBYMSI
IUIEYaMM, 3as1BJIEH U3BELLATENIb OXPAHHbBIN BOJIOKOHHO-OIITUYECKUI, B COCTaBE KOTOPOTO
UCTIOJIb30BaH Pa30MKHYTBIN UHTEp(PEpOMETp C ABYMS TIJICUaMHU, 10 MEHbIIIEH Mepe,
COAEPkKAIINN CTAHIMOHHYIO YaCTh C IPUEMOIIEPEIAIOIINM YCTPOUCTBOM, COEUHEHHBIM C
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JIMHEMHOM YaCThIO YIIOMSIHYTOT'O U3BEIIATEIIs, TPUUYEM JIMHEHHAS YaCTh IPEICTABIISIET COOOM
PA3BETBIICHHYIO ONITUYECKYIO CXEMY HA OCHOBE CIUIMTTEPOB U BOJIOKOHHO-OIITUYECKOTO
KabeJIst, KOTOPbIE MOCPEICTBOM COSAUHUTEIBHBIX My(DT U TPAHCIIOPTHOT'O Ka0eIs CBSI3bIBAIOT
MEKy co00i mpuemMoIiepeiaroliee yCTPOUCTBO U YyBCTBUTEIIbHbBIE AJIEMEHTHI U3BEIIATENS
OXPaHHOTO BOJIOKOHHO-OTNITUYECKOTO, COJIEPKAIIYIO PA30MKHYThIN KOHTYD, (DOPMUPYIOITUH
CUTHAJIbl OTPAXKEHUM, Y KOTOPOT'O OTPE3KH ONTUYECKOTO BOJIOKHA SIBJISIFOTCS] 4YyBCTBUTEIIbHBIMU
3JIeMeHTaMU UHTephEepOMETPA, B KOTOPBIX CO3AAETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIhCa
B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM BO3JEHCTBUEM, IPUUEM PA3OMKHYTHIA KOHTYP
NpeACTaBIsieT coOoi uaTephepomeTp Matikenbcona. HeoOs3aTenbHO, CIUTUTTEPHI
uHTephepoMerpa MaiikeabcoHa pa3MellleHbl B OAHON COeAUHUTENbHOM MydTe.
Heo06s3aTensHo, mpueMonepeaaroiee yCTpoMuCTBO SIBIISIETCS pepiieKTOMETpOM ¢
00BbeIMHEHHBIM BXOJ0M U BbIX0J0M. HeoOs13aTenbHO, pa3BeTBICHHAS ONTUYECKAs cXeMa
COJZIEP>KUT ONTUYECKYIO JIMHUIO 3aI€PKKU, BBIIIOJTHEHHYIO IIOCPEACTBOM COEAUHEHUS B
OINTUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX KU BOJIOKOHHO-ONITUUECKOT0 Kabems
WJIH BBITIOJTHEHHYIO B BUJIE KATYIIIKH U3 ONITUYECKOTro BosiokHa. Heob6s13aTenbHO, CINTUTTEPhI
uHTepdepoMeTpa MaiikeaTbCoOHa BBITIOJTHEHBI HA 0a3€ UPKYJISITOPOB WK CIUTUTTEPOB.
Heoo6s3aTtensHo, nHTephepomeTp MarikenbcoHa peACcTaBiseT coOoi IBYXIyueBOi
uHTephEepPOMETp, UYyBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3ICUCTBUSIM OJIMHAKOBA
Ha BCEM ITPOTSIKEHWU YyBCTBUTEIbHOM YACTH, TPUYEM BEJIMUMHA CYMMBbI CHTHAJIOB OTPAKEHUS
KOHTYPa 3aBUCUT OT MOUIHOCTH M3JIy4aTeIsl, BEIUYMHbBI OTBETBIIEHHOM J10JIM 3HEPTUU
30HMPYIOIIETO UMITYJIbCa, HAYaJbHOTO 3HAYCHUS pa3HOCTHU (ha3 BO3BpAIllaeMbIX CUTHAJIOB,
a U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI U JUHAMUYECKOMN
XapaKTEPUCTUKU BO3/ICUCTBUS HA YYBCTBUTEIIHHYIO YacTh U3BemaTens. HeoOs3atenbHo,
uHTephepoMeTp MalikenbcoHa He cOaTaHCUPOBaH, MMPUYEM JJTUHBI TJIed HHTepdhepoMeTpa
BBIPOBHEHBI C IOITYCTUMOM ITOTPEITHOCTHIO, 3aBUCALLIEH OT JJIMTEIIbHOCTH JIA3EPHOTO
30HUPYIOIIETr0 UMITYJIbCA, PU 3TOM JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPOBAaHA KAKOU-TM00
ONTUYECKOM JIMHUEHN 3aI€PKKHU.

[43] Takum 0O6pa30oM B Ka4eCTBE IPYToOM TUHEMHOM YaCTH 3asiBJIEHA JIMHEHHAS YaCTh
u3zBewiarels 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOT'O UCIOJIb30BAH
Pa30MKHYTBIN UHTEPHEPOMETP C IBYMSI IIJICYaAMU, IPEICTABIISIONIAS COOOM pa3BETBIECHHYIO
OINTUYECKYIO CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OIMITUUECKOI0 Kabeisi, KOTOphIe
MOCPEACTBOM COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0OesIsi CBSI3BIBAIOT MEXy COOOM
MIPUEMOTIEPEAATIOIIEE YCTPONUCTBO U YyBCTBUTEIILHBIEC 3JIEMEHTHI U3BELIATEISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT0, COJAEPKAIIYI0 PA30OMKHYTHINM KOHTYP, GOPMUPYIOLIUI CUTHATIBI
OTPAXEHUH, Y KOTOPOT'O OTPE3KHU ONTUYECKOTO BOJIOKHA SIBJISIOTCS YyBCTBUTEIbHBIMU
3JIeMeHTaMU UHTepPEepoOMeTPpa, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HIMPYIOIIET0 UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3JIEHCTBUEM, IPUUEM PA3OMKHYTBIM KOHTYD
MIpeACTaBIISIET cOOOM ABYXTyueBor HHTEphepomeTp Matikenbcona. HeoOs3atenbHo,
CIUTUTTEPHI MHTEepepoMeTpa MalikeabcoHa pa3MellleHbl B OJHON COeIUHUTENbHON MydTe.
Heo06s3aTensHo, mpueMotnepenaroiee yCTpoMuCcTBO SBIISIETCS pepIIieKTOMETpOM ¢
00BbeIMHEHHBIM BXOJ0M U BbIX0JI0M. HeoOs13aTenbHO, pa3BeTBIEHHAS ONTHUYECKAs cXeMa
COJZICPKUT ONTUYECKYIO JIMHUIO 3aJI€P>KKH, BBIIIOJTHEHHYIO IIOCPEACTBOM COEAUHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX KU BOJIOKOHHO-OIITUUECKOT0 Kabess
WIM BBITTOJIHEHHYIO B BUJI€ KATYIIIKK U3 ONITUYECKOro BojlokHa. Heobs3aTenbHo,
pa3aeIuTeNIbHBIC JJIEMEHTHI ONITUYECKOM CXeMbI HHTep(epoMeTpa MalKeTbCOHA BBITIOJTHEHBI
Ha 0a3e UMPKYJIATOPOB WK CIUIMTTEpoB. HeoOs13aTenbHO, uHTEphepomerp MaiikenbcoHa
MPEACTABIISIET COOOM ABYXITYYEBOM UHTEPPEPOMETP, UyBCTBUTEIILHOCTH KOTOPOTO K
MEXaHUYECKHUM BO3JEHCTBUAM OJMHAKOBA HA BCEM MPOTSIKEHUU YYBCTBUTEIIbHON YACTH,
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IIPUYEM BEJIMYMHA CYMMBbI CUTHAJIOB OTPAXXEHUS KOHTYPa 3aBUCUT OT MOIIIHOCTH U3J1y4aTess,
BEJIMYUHBI OTBETBIIEHHOW JI0JIA DHEPIUU 30HAUPYIOIIErO UMITYJIBCA, HAYaJIbHOI'O 3HAUYECHUS
pasHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPaKeHUsI
3aBUCUT OT CWJIBI U IMHAMUYECKON XapaKTE€PUCTUKU BO3AEHCTBUS HA YYBCTBUTEIILHYIO YaCTh
u3Bematens. HeoOs3arenbHo, nuHTepdepomerp MalikenbcoHa He cOaTaHCUPOBAH, MPUUEM
JUITMHBI TUIeY UHTEeP(hEPOMETPa BEIPOBHEHBI C JOMTYCTUMOM IMOTPEIIHOCTBIO, 3aBUCSIIEN OT
JUIUTEJILHOCTH JIa3€PHOI0 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JUIMHA OJHOI'O U3 IIIeY
KOMITEHCUPOBaHa KaKOW-IMOO ONTUUECKOM TuHUeH 3aiepkku. Heobs3aTenbHO, onTuueckas
JIMHUS 33/IEP’KKH MIPEICTABISET COOOM ONTUYECKYIO JTMHUIO 33/1I€P/KKH, BHIIIOJHEHHYO
MOCPEACTBOM COEIMHEHHS B ONTHUUYECKYIO LEeTh HEOOXOAUMOM JITTMHBI pe3ePBHBIX KUIT
BOJIOKOHHO-OIITUYECKOTO Ka0eIsl WM BBIMIOJIHEHHYIO B BUJIE KATYIIKW U3 ONITUYECKOTO
BOJIOKHA.

[44] Taxum oO6pa3oM B KauecTBe JPYroi COeIUHUTEIIFHOM MY THI 3asiBJICHA
coemMHUTEIbHAS MydTa n3BeraTesas 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTaBe
KOTOPOT'O UCIIOJIb30BaH PA30MKHYTHIN UHTEPPEPOMETP C IBYMs IUI€YaAMU, ITPEICTABIISAIONIAS
co00li COeAMHUTETBHYIO My Ty, B KOTOPOH pa3MeleHa ONTHYECKasi CXeMa W3BeIaTeNs
OXPaHHOTO BOJIOKOHHO-OIITUYECKOI'0, COZEpIKALLIAS DJIEMEHTBI PA30OMKHYTOTO KOHTYpa,
(OPMUPYIOLIETO CUTHAJIBI OTPAKEHUI PA30OMKHYTOT'O KOHTYPa, Y KOTOPOI'O OTPE3KU Kabes
OTITUYECKOTO BOJIOKHA SIBJISIFOTCS YyBCTBUTEIILHBIMH 2JIEMEHTAMU HHTEPHEPOMETPa, B KOTOPBIX
co3/1aeTcs CIBUT (ha3bl 30HIUPYIOIIETO UMITYJIECA B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM
BO3JEMCTBUEM, IIPUYEM PA3OMKHYTHIA KOHTYP MPEACTABIISIET COOOM IBYXJIYy4EBON
unTeppepomerp Malikenbcona. HeoOs13aTenbHO, pa3ieuTebHbIe 3JIEMEHThI ONTUUYECKOM
cxembl MHTep(epomeTpa MalikeIbCOHA BBIMOIHEHBI Ha 0a3€ UUPKYISITOPOB WU CIUTUTTEPOB.
Heob6s3aTenbHo, uHTEphepomeTp MalikeabcoHa MpeacTaBiIseT cOOOM IBYXITy4eBOM
uHTEep(hEepPOMETp, UYyBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3IEUCTBUSIM OJIMHAKOBA
Ha BCEM IIPOTSHKEHUM YYBCTBUTEIILHON YACTH, IIPUUEM BEJIMUMHA CYMMbI CUTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOLIIHOCTH U3JIy4aTess, BEIMYUHBI OTBETBIIEHHOM JOJIM S3HEPTUU
30HIMPYIOIIET0 UMITYJIbCa, HAUaJIbHOTO 3HAUEHHSI PA3HOCTHU (pa3 BO3BPALIAEMbIX CUTHAJIOB,
a U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI U JJUHAMUYECKOMN
XapaKTePUCTUKHU BO3ACHCTBUS HA YYBCTBUTEIbHYIO YacTh u3Bewartess. Heobs3aTenbHo,
uHTepdepomeTp MaiikenbcoHa He cOaTaHCUPOBaH, TPUYEM JUTMHBI IJ1ed HHTepdepoMeTpa
BBIPOBHEHBI C JOIYCTUMOM ITOTPEIITHOCTBIO, 3aBUCIIEN OT JJIMTEIBHOCTH JIa3€PHOTO
30HAUPYIOLLETO UMITYJIbCA, IPU 3TOM JJIMHA OJHOTO M3 IIJIed KOMIIEHCUPOBAaHA KaKOU-TMO0
ONITUYECKOM TuHUeH 3a1epKku. Heobs13aTenbHO, onTHUUecKast IMHUS 3aJI€PIKKHU ITPEICTABIISIET
cO00i1 ONITUYECKYIO JIMHUIO 33]IEPKKH, BBITTOJTHEHHYIO ITOCPEICTBOM COEIMHEHHUS B OIITUYECKYIO
1eTb HEOOXOAUMOM JITIMHBI PE3EPBHBIX KHUJI BOJIOKOHHO-ONITUYECKOTO Kabes uin
BBIIIOJIHEHHYIO B BU/IE KATYIIKU U3 ONITUYECKOTO BOJIOKHA.

[45] TakuM 06pa3oM B KauecTBE JPYTroil ONMTUUECKOM CXEMBI 3asiBJIEHA ONITUYECKAs CXeMa
u3serarels 200 0XpaHHOTO BOJIOKOHHO-OIITHYECKOT0, B COCTaBE KOTOPOI'O UCIIOIb30BAH
Pa30MKHYTHIN HHTEep(DEepOMeTp ¢ ABYMS TUIEUaMHU, IPECTABIISIONIAs COOOM pa30MKHYTHIN
uHTephepoMeTp ISl U3BELIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, PeaTUu3y IOt
ONTHUYECKYIO CXEMY, COAECPKALLYIO PA30MKHYTHIH KOHTYP, POPMUPYIOLIHI CUTHAJIBI
OTPAXEHUH, Y KOTOPOI'O OTPE3KHU OIITUYECKOT'O BOJIOKHA SABJIAIOTCS YyBCTBUTEIIbHBIMU
3JIeMEeHTaMU UHTep(hEepOMETPa, B KOTOPHIX CO3AETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKMM BO3JIEHCTBUEM, IIPUUEM PA30OMKHYTHIM KOHTYD
npeAcTaBisieT codor uuteppepometp Malikenbcona. HeoOs3atenbHo, pa3aeureabHble
3JIEMEHTBI ONITUYECKOM cXeMbl UHTephepoMeTpa MalikeTbCOHA BBITIOTHEHBI HA Oa3e
LUPKYJISATOPOB WK CIUIUTTEPOB. HeoOs13aTenbHO, uHTEpPepomerp MalikenbcoHa
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MPECTABIISIET COOOM IBYXJIy4eBOM HHTEp(PepoOMeTp, YyBCTBUTEIILHOCTh KOTOPOTO K
MEXAHUYECKHUM BO3JECHCTBUAM OJMHAKOBA HA BCEM MPOTSKEHUU YyBCTBUTEIIbHON YACTH,
MPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB OTPa’K€HUSI KOHTYpa 3aBUCUT OT MOIITHOCTH U3JTy4daTensl,
BEJIMUMHBI OTBETBIICHHOW JIOJIM SHEPTUU 30HAUPYIOIIErO UMITYJIBCA, HAYAJIbHOTO 3HAUYCHUS
pa3HocTH (a3 BO3BpaIllaeMbIX CUTHAJIOB, & UBMEHEHHUE BEJIMUMHBI CyMMBbI CUTHAJIOB OTPAXXEHUS
3aBUCUT OT CUJIbI U IUHAMHWYECKON XapaKTEPUCTUKU BO3JECUCTBUSI HA UYBCTBUTEIIbHYIO YaCTh
u3Bematens. HeoOs3atenpHo, nHTepdepoMerp MalikenbcoHa He cOaTaHCUPOBAH, IPUUEM
JUTAHBI TI71eY MHTepdepoMeTpa BHIPOBHEHBI C JOITYCTUMOM MOTPEITHOCTHIO, 3aBUCSIIICH OT
JUIATEJILHOCTH JIA3€PHOT0 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JIMHA OJHOTO U3 ILJIEY
KOMIIEHCUPOBaHa KaKOoW-JIMO0 ONTUUeCKOM JTMHUEH 3aaepxku. Heobs13aTenbHO, onTUUecKast
JIMHUS 33JIEPKKHU MIPEJCTABIISIET COOOM annapaTHYIO JIMHUIO 3aJ€PKKU, BBITTOJTHEHHYIO
MOCPEICTBOM COEIMHEHHUSI B ONITUYECKYIO 1IEeTTh HEOOXOAMMOM IJTMHBI PE3E€PBHBIX KU
BOJIOKOHHO-OIITUYECKOTO KabelIsl MiId BBITIOJTHEHHYIO B BUJIE KATYIIIKH M3 OIITUUECKOIO
BOJIOKHA.

[46] Takum 0O6pa3oM B KauecTBe JPYroro Cnocoda CUrHaIu3aluy 3asBJIeH CIIOco0
CUTHAJIM3aLMK C UCTIOJIb30BaHWeM u3Beraress 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHEWHOM YaCThIO C PA30MKHYTBIM UHTEP(PEPOMETPOM C JBYMS IJICHAMU, B COOTBETCTBUM C
KOTOPBIM: 00ECIIEYMBAIOT pa3MellleHUe YYBCTBUTEIIHLHBIX 3JIEMEHTOB JIMHEWHOM YaCcTH
U3BEIIATENISI OXPAHHOT'O BOJIOKOHHO-ONITUYECKOT O, TTPECTABIISIONIEH COOOM pa3BETBICHHYIO
OITHYECKYIO CXeMY, KOTOPYIO MMOCPEJICTBOM CIUIMTTEPOB, COSAUHUTEIBHBIX MY(DT U
BOJIOKOHHO-ONTUYECKOTO Ka0eJIsl pa3MENIA0T Ha 3JIEMEHTaX Orpak/IeHUs (Ha KO3bIpbKe, u/
WJIM TIOJIOTHE, W/WITA Ha TPOTUBOIIOIKOITHOM 3arpakJAeHUN), GOPMUPYIOT Ja3epHbIH UMITYJIBC
C BBIXOJIa IIPUEMOIIEPEIAIONIETO YCTPOUCTBA HA BXO YIIOMAHYTON JIMHEHHON YaCTU U
MOJIy4arOT BO3BPAILIEHHBIA UMITYJIbC, SBJISIOIIMICS CUTHAIIOM OTPAXKEHMS, HA BXO/I
MIpUEeMOTIEpeAAOIIEr0 YCTPOMCTBA IO TOMY XK€ ITyTH, HO B 00paTHOM HAIlPpaBJICHUU, TPUIEM
JIMHEMHAS YaCTh COJIEPKUT ONTHUECKYIO CXeMY Pa30MKHYTOTO HHTephepoMeTpa s
M3BEIATEIIS OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT 0, COJICPKAIIYI0 PA30OMKHYTBIN KOHTYD,
(hOPMUPYIOIIHI CUTHAJIBI OTPAXKEHUI, Y KOTOPOTO OTPE3KU ONITUYECKOTO BOJIOKHA SIBJISTFOTCS
YyBCTBUTEILHBIMM 3JIEMEHTAMU UHTEP(EpOMETPa, B KOTOPBIX CO37aeTCs CABUT (ha3bl
30HIUPYIOIIEr0 UMITYJIbCa B COOTBETCTBHM C OKa3aHHBIM (PM3UYECKUM BO3ACHCTBUEM, TIPU
3TOM PETUCTPUPYIOT U3MEHEHHE BEJIMUNHBI CUTHAJIA OTPAYKEHUSI, COOTBETCTBYIOIIEE BEJTMUNHE
¥ XapakTepy ynpyroi aepopmanuu 4yBCTBUTEIBHBIX 3JIeMEeHTOB. HeoOs13aTeNIbHO, CITTUTTEPHI
uHTephepoMeTpa MaiikeabcoHa pa3MearoT B COeAMHUTETbHOM MydTe. HeoOs3aTenpHO,
0o0ecreynBaloT Pa3BEeTBICHHYIO ONITUYECKYIO CXEMY, COJIEPKAIYIO ONTHUUECKYIO JTMHUIO
3aJIePYKKH, BBITIOJTHEHHYIO TTIOCPEICTBOM COEIMHEHUS B ONITUYECKYIO 1IETTh HEOOXOIMMOM
JUTUHBI PE3EPBHBIX KUJT BOJTOKOHHO-OMITUYECKOT0 Ka0eJIsl MJIU BBITTOJTHEHHYIO B BUJIE KATYIIIKH
13 OIITUYECKOT0 BOJIOKHA. HeoOs3aTenpHO, pa3aemTeIn ONTHUECKOM CXeMbl MHHTepdepoMeTpa
MalikenbCoHa BBIMOJHSAIOT Ha 6a3e HUPKYJISATOPOB WK ciutTepoB. HeoOs3aTenbHo,
obecrnieunBaroT MHTEpDepomeTp MaiikenbcoHa, MPeCTABIISIONIUN COOOM ABYXITyUeBOM
uHTEp(hEPOMETP, UYYBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3ICUCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSIKEHWU YyBCTBUTEIILHOM YACTH, TPUYEM BEIMUMHA CYMMBbI CHTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOIIIHOCTH U3JIy4aTessl, BEIMUYMHBI OTBETBIICHHON JOJIM S3HEPTUU
30HMPYIOIIET0 UMITYJIbCa, HAYaJbHOTO 3HAUCHUS pa3HOCTHU (ha3 BO3BpaIllaeMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMYMHBI CYMMbI CUTHAJIOB OTPAXXEHUS 3aBUCUT OT CUJIbI U TMHAMMYECKOMN
XapaKTEPUCTUKU BO3JICUCTBUSI HA UYBCTBUTEIIbHYIO YaCTh U3Beniatesns. Heobs3aTenbHo,
o0OecreunBaroT HecOaTaHCUPOBAaHHBIN UHTEphepoMeTp MalikenbCcoHa, TPpUYEM JIJTUHBI TIIeY
uHTEpPepoMeTpa BIPABHUBAIOT C IOMYCTUMOM MOT PEITHOCTHIO, 3aBUCSIIEH OT JUTUTEITHHOCTU
JIA3€PHOTO 30HAUPYIOIIETO UMITYJIBCA, ITPU ITOM JJIMHA OJHOTO U3 IJIEY KOMIIEHCUPOBAaHA
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KaKOM-IM00 ONTUYECKOMN JIMHUEN 3aEPHKKH.

[47] Ha ¢wur. 3 mokazana ¢pyHKIMOHATbHAS CXeMa KOHTPOJIMPYEMOM 30HBI U3BEIATEN S
OXPaHHOT'0 BOJIOKOHHO-ONTHYECKOTO, B COCTaBE KOTOPOT'O UCIOIBL30BaH HHTEpDEpOMETp C
JIBYMS TUIedaMu (IByXirydeBoit uHTepdepomerp Maxa-Llennepa). [IpennoururensHo, He
OrpaHUYUBASICH, TpeaIaraeMbiil u3Bemareab 300 oXpaHHbIA BOJTOKOHHO-ONTUYECKUH, B
COCTaBe KOTOPOT'O UCIIOJIb30BaH UHTEP(HEPOMETP C IBYMSI IIeUaMU (IBYXJIyUeBOM
unTepdepomerp Maxa-Llennepa) co ccbuikoi Ha ur. 3 COAEPIKUT, IO MEHbIIIEH Mepe:
npuemonepeaarouiee ycrponctso 301, coaeprxkaiiiee BBIUYUCIUTEIBHOE YCTPOMCTBO U OAUH
WJIK HECKOJIBKO pe(hJIEKTOMETPOB, B TOM UHCIIE, C OObEAMHECHHBIMHU BBIXOIAMH U3ITydaTEeNs
Y IPUEMHHKA CUTHAJIOB, K KOTOPBIM MOAKIIIOYEHA TPAHCHOPTHAS YacTh 302 onThUYecKon
cxembl u3Bemarens. [IpennoyrurensHo, HE OrPAHUUUBASICH, TPAHCIIOPTHAS YacTh 302
u3BeaTenst 300 COCTOUT M3: OTPE3KOB BOJIOKOHHO-ONTUYECKOT0 KaOelsi, COeAMHUTEIbHBIX
3JIEMEHTOB, JeuTeNs 303 MOIIHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSIIETO U3 CILIMTTEPOB,
00eCneynBaIoNINX CHUKEHUE MOIITHOCTU SHEPTHUH JIA3€PHOTO UMITYJIbCA B pacpeiesIeHHON
ONITUYECKOMN cXxeme U3BenaTess 40 Heooxoaumoro ypoBHs. [IpeanoytuTensHo, He
OI'PAaHUYMBASICH, YyBCTBUTEIILHBIE AJIEMEHTBI COCTOSAT U3: crumrTepa 304, pa3aesnsomero
SHEPTUIO 30HAUPYIONIETO UMITYJIbCA Ha JIBE YaCTHU, OTpe3KOB 305, 306 4yBCTBUTEIIBLHBIX
3JIEMEHTOB BOJIOKOHHO-OIITUYECKOT 0 Kabels, crmuTTepa cymmaropa 307 U CIuMTTepa
oTpaxaress 308, mpuuem unrepdepomerp Maxa-llenaepa 06pa3oBaH COBMECTHO CILIUTTEPOM
304, orpe3kamu kademns 305, 306 u crmurtepamu 307, 308. [TpeanoyTuTenbHO, HE
OrpaHUYMBAsICh, CIUIMTTEPHI 304, 307, 308 MOTYT OBITH pa3MelleHbl KaK B OJTHOMN
COEIMHUTEIBbHON My(Te, TaK U B pa3HbixX. [IpennoururenbHo, He OrPaHUUUBASICH,
TPAHCIIOPTHAS YaCTh COAEPKUT HECKOJIBKO OTBETBJIEHUN (KAK MUHMMYM IO KOJIMYECTBY
KOHTPOJIUPYEMBIX 30H U TPUMEHEHHOMN ONTUYECKOU CXEMBI AETICHUS SHEPTUU 30HIUPYIOIIETO
HMMITYJIbCA JAEIUTEIIS1), KOTOPBIE ITOCTYIIAIOT HA BXOJ COOTBETCTBYIOLIETO crutuTTepa 304,
pa3MeIIeHHOT0 B COOTBETCTBYIOIIEH COeTMHUTETbHOM My(Te. B kauecTBe mpumepa, HO He
orpaHudeHusl, CrIMTTephl 307, 308 KaXkIbIli MOTYT OBITH peaIM30BaHbI Ha 6a3e UPKYIITOPOB.
[TpenmoutuTenbHO, HE OTPAHUYMBASICH, PA3BETBIICHHAS ONITHUECKAs CXeMa MHTepdepomeTpa
Maxa-Ilennepa BbIIOJIHEHA C BOBMOKHOCTBIO (POPMUPOBAHUS CUTHAJIOB UHTEP(PEPEHLUH B
MpsIMOM HalpaBlieHUU. [[peanoyTuTenbHO, HE OTPAaHUYMBASICh, PA3BETBIECHHAS ONTUYECKAS
CXeMa BBIMOJIHEHA C BOBMOYKHOCTBIO OTPAKEHUSI B OOpaTHOM HAIlpaBJIEHUM CUTHAJIOB
uHTepdepeHuu, chopMupoBaHHBIX UHTEpPepomeTpoM Maxa-Llennepa B mpsiMom
HaIpaBJIECHUU, IJIe 00ECIIEUNBAETCS UX IOBTOPHOE pa3/IeJICHUE U ITPOXOKIEHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHUEM (Da3bl
CUTHAJIOB, TOCJIE YeTO 00ECIIeUYMBACTCSI OKOHYATEIHHOE CIIOKEHHUE CUTHAJIOB OTPAXEHUS, UX
UHTepEepUpPOBaAHUE U CIIeJIOBAHUE K TPUEMHOMY yCTpoucTBy. [IpenmnoururensHo, He
OT'paHUYMBASICh, CUTHAJI, cpopMuUpoBaHHBIN HHTepepomeTrpom Maxa-Llennepa B npsimom
HAIIPaBJICHWUH, NIEPENACTCS B PA3BETBJIEHHON ONITUUECKON CXEME MO OTIEIIbHOMY ITyTH K
MIpUEMOTIEPEAAIOIIEMY YCTPOUCTBY. [ IpeanoururenbHO, HE OrpaHUUUBASCH, 111 PA30MKHYTOT'O
KOHTYypa ONTHYECKOU cxeMbl uHTepepomerpa Maxa-Llennepa TpeOyeTcsi BBIpaBHUBAHUE
JUTUHBI TIJIeY C IOMYCTUMOM MOTPEITHOCTHIO, YTO MPU HEOOXOUMOCTH KOMIIEHCUPYETCS
JUIATEILHOCTHIO 30HAUPYIOIIETO UMITYJIbCA, UIIM KOPPEKTUPOBKOM JJIMHBI OJHOTO U3 ILIEY
34 CUET YCTAHOBKHU JIOTIOJTHUTEIIbHON ONTUYECKOMN JIMHUY 3aJICPKKU U3 OJTHOMOJIOBOTO
BOJIOKHA. B KauecTBe mpumepa, HO He OTPAaHUYEHHS, B KAUECTBE ONTUUECKOM JIMHU 3aJIEPKKHU
MOJXET OBITh UCIIOJIB30BAHA KATYIIIKA U3 OJHOMOJOBOTO BOJIOKHA WJIM MHASI ONITUYECKAs
JIMHUS 33JI€P’KKH, HAIIPUMED, HE OTPAHUYMBASICH BBIIIOJIHEHHAS [IOCPENCTBOM COEIMHEHHUS B
OTITUYECKYIO 1IEMb HEOOXOIUMOM JUTMHBI PE3EPBHBIX KT BOJIOKOHHO-OMITUYECKOTO Kadesl.

[48] Taxkoi uzBemarens 300 OXpaHHBINA BOJIOKOHHO-OIITUYECKUI TPEAIIOUYTUTEIIBHO, HE
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OT'paHUYUBASICH, pabOTaET ciaenyomuM oopa3oM. [IpeamnouTurebHO, HE OTPAHUYUBASICH,
OT UCTOYHHMKA JIA3€PHOT0 U3IYYEHUS] B OITUUYECKYIO CXEMY HA BXO/JI ACIIUTENSI MOLUTHOCTH
TPAHCIIOPTHOM YACTH YCTPOMCTBA ITOCTYMAET KOPOTKUIA JIA3€PHBIN UMITYJIbC, TJI€ TPOU3BOIUTCS
JIeJIeHHE MOLTHOCTY UMITYJIbCa Ha 10JM. [IpeanoyTuTenbHo, HE OrpaHUYMBASICh, AETTUTEND
BBINOJIHEH U3 CIUIMTTEPOB C Pa3IMYHOMN CTETEHBIO JEJICHHUS, PACIIONOKEHUE CIUTUTTEPOB
JIEIIUTENIS COOTBETCTBYET ONTUUYECKON CXEME YCTPONCTBA U CTPOTO HE OINPEIEIISETCS.
[TpennouTuTenbHO, HE OrPAHUYUBASICH, PA3JIEIIEHUE SHEPTUU 30HIUPYIOLIETO UMITYJIbCA
MIPOU3BOAUTCS 10 HEOOXOIUMOTO YPOBHS MOIIIHOCTHU B HEJISAX 00ECIIeYeHUS BETMUMHBI
CUTHAJIOB OTpakeHus uHTepdepomerpa Maxa-Llenaepa oT 4yBCTBUTENTBHOM YACTH ONITHYECKOM
CXEMBI yCTPONCTBA B HOMUHAJIBHOM JIMAIIa30HE IIKAJIbl K3MEPEHMI TPUEMHOTO YyCTPONCTBA.
[TpennouyTUTeIbHO, HE OTPAHUUMBASICH, BPEMS MTOCTYIICHUSI MHTEPPEPUPYIOIIMX CUTHAJIOB
Ha BXO/Jl IPUEMHOI'0 YCTPONCTBA 3aBUCUT OT CKOPOCTH PACIIPOCTPAHEHUS JTa3€PHOTO
U3IIyYEHUSl B MAaTepUajle ONTUYECKOTO BOJIOKHA, OT JJIMHBI TPAHCIOPTHOM YAaCTH U JIJTMHBI
YYBCTBUTEIBHON YACTH, BKITIOUAs ITIMHY PETYJIMPOBOYHBIX KaTyluek. [IpeamnoyturensHo, He
Or'paHUYMBASICh, BEJIMUMHA CUTHAJIOB OTpaxxeHust uHTephepoMerpa Maxa-Llennepa 3aBucut
OT CTENEHM 3aTyXaHUs CUTHAJIA B ONITUYECKOM BOJIOKHE, CTEIIEHU JI€JIEHUS] SHEPITUU
30HAUPYIOLLIETO0 UMITYJIbCA B TPAHCIIOPTHOM YACTU YCTPOWCTBA, BEIMUMHBI c/IBUra (a3
BO3BpAlla€MbIX CUT'HAJIOB UyBCTBUTEJILHONM YACTU YCTPONCTBA, CBSI3AHHOM C Pa3HOCTHIO
(GOPMBI U ITTUHBI ITyTEN IBWKEHHS UMITYJIBCOB B BOJIOKHE K MECTY OKa3aHHSI BO3ICHUCTBUSI.
[TpeanouturenbHO, HE OrPAHUUUBASICH, U3BMEHEHUE BEJIMUUHBI CYMMbI CUTHAJIOB
uHTepPEepoMeTpa COOTBETCTBYET BEIMYMHE U XapaKTEPy YIPYrou aedopmaun
YyBCTBUTEIBHON YACTH YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUUYECKOT'O BO3IEHCTBUS
HaPYLIUTENS HA KOHCTPYKLMIO, HA KOTOPOW 3aKpEIUIeHa YyBCTBUTEIbHAS YaCTh YCTPOMCTBA.
[TpennouTuTenbHO, HE OTPAHUUMUBASCH, ONITUYECKAS CXeMa KaK/10W KOHTPOJIUPYEMOM 30HBI
UCIIOJIB3YET JTIF000M MeTod pedIeKTOMETPHUUECKOT0 U3MEPEHUS B IFOOOM COUETaHUU, B TOM
YKCIIe, METOT ABYXJTyUEBBIX HHTEP(HEPOMETPOB, B YACTHOCTH, MeTOI MHTEpPepomeTpa Maxa-
Lennepa. [IpennoururenbHo, HE OTPAHUYUBASICH, OJHU U TE€ KE OTPE3KU ONTUIECKOTO BOJIOKHA
KaOeIst SIBIISIIOTCS. 4yBCTBUTEIIBHBIMU 3JIEMEHTAMU MHTEp(EepoMeTpa, B KOTOPBIX CO3/1AETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
Bo3zercTBUeM. [ IpeanouTurenbHO, He OrPAHUUMBASICh, YyBCTBUTEIIbHOCTh OIITUUECKOHN CXEMBI
unTepdepomerpa Maxa-Llenaepa kK MEXaHUIECKUM BO3/ICHCTBHUSIM OJIMHAKOBA HA BCEM
MPOTSKEHUM YYBCTBUTEIIbHOW YACTH ONITUYECKON CXEMbI, BEJIMUMHA CUTHAJIA OTPAXKEHUS
3aBUCUT OT MOIIIHOCTH U3ITy4aTelis, HA4YaJbHOT'O 3HAUEHHsS pa3HOCTH (a3, a U3SMEHEHHUE
BEJIMYMHBI CYMMBI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIbI M XapaKTEPUCTUKU BO3AEHUCTBUS
Ha YyBCTBUTEJIBbHYIO YacTh yCTpoicTBa. [IpeanouTurenbHo, He OrpaHUYMBASICh, KOHTYP
ONITHYECKOM cxeMbl MHTephepomeTpa Maxa-Llennepa, mpeacrasiset codoi
HecOaJTaHCUPOBAHHBIN ABYXJIyueBor uHTEphepomeTp Maxa-llennepa, MeToa moydeHus
CUTHAJIOB peIEKTOMETPUUECKUIA, T paOOTHI MHTEP(hEPOMETPA TAKKE IMPEATOYTUTEITEHO
BbIPAaBHUBAHUE JJIMHBI IJIEY YyBCTBUTEIBHOTO 3JIEMEHTA C JOIMYCTUMOM MOTPEIIHOCTHIO.
[IpennouTuTenbHO, HE OTPAHUYMBASCH, 30HAUPYIOIIHI UMITYJIbC B MHTEppepomeTpe Maxa-
Llennepa B mpeiaraeMoit ONTHYeCKON cXeMe MPOU3BOAUT Pa3/IETIeHUE CUTHAJIOB Ha CILUTUTTEpE
304, mpOoX0XkKIeHUE 110 BOJTOKHAM OTpe3KOB 305 v 306 4yBCTBUTEIBHBIX 3JIEMEHTOB, CJIOKEHUE
¥ MHTEpEPEHIMIO CUTHAIOB Ha crtuTTepe 307, OTpakeHUe CUTHAJIOB B 0OpAaTHOM
HampasjieHUH Ha cruTTepe 308, TOBTOPHOE MPOXOKIACHUE CUTHAIIA Yyepe3 crarTep 307,
pa3aelieHUe CUTHAJIOB U CIIeIOBaHME B OOpPATHOM HallpaBiieHuM B oTpe3kax 305 u 306 u
OKOHYATEIbHOE CIIO’)KEHUE Ha crumuTTepe 304 Mpu clieJOBAHUU B OOPATHOM HAIIPABJICHHHY,
Ha BbIXOJIe cruTTepa 304, 06pasyercss 00 beIMHEHHBINM CUTHATT HHTEP(HEPUPYIOLIUX MEXKIY
0001 OTpaKEHUH, TOCTYIAIOLIMUI 1ajiee Ha BXO PUEMHHUKA CUTHAJIOB. [IpenmnouTurenbHo,
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HE OIPAaHUYUBASACD, UIS1 UCKIIFOUEHUSI CHMMETPUYHBIX BO3IECHCTBUI HA ONITUUECKHUE BOJIOKHA
YYBCTBUTEJIBHBIX YACTEN YCTPOUCTBA KAXKIOM KOHTPOJIUPYEMON 30HBI, CHIKATOIIINE
YYBCTBUTEIILHOCTh YCTPOMCTBA, UCTIOIB3YIOTCS ONITUUECKUE KUJIBI PA3HBIX IIJIEY B IBYX
Pa3HbBIX BOJIOKOHHO-ONITUYECKUX KAOEIISIX, pACIIOI0KEHHBIX HA Pa3HBIX YACTSIX 3arPasKICHUN
Y KOHCTpYKIM. [TpearnodturenbHo, HE OTPaHUUUBASICH, AJIpecalysi U IPUCBOEHUE YCIIOBHBIX
HOMEPOB UYBCTBUTEIIBHBIM YACTSIM YCTPOUCTBA (KOHTPOJIUPYEMBIM 30HAM) IPOU3BOAUTCS
BBIYMCIIMTEIIBHBIM YCTPOUCTBOM HA OCHOBAHWM BPEMEHM MPUXOAA CUTHAJIA OTPAXKECHUS
unteppepomerpa Maxa-Llennepa. [IpenmnoururenbHo, HE OTPAHUUUBASICH, K JIFOOOH YaCTH
OINTHUYECKON CXEMBbI YCTPOWCTBA IO JIMHE TPAHCIIOPTHOM YACTH MOTYT MOAKIIOYATHCS
KOHIIEBbIE ONTOBOJIOKOHHBIE JATUMKU CO CTATUYECKON UH(pOpMALMEN U IpyTrue
KOHTPOJIMPYEMBIE YUACTKH, UCTIOTB3YIOIINE UHBIE METOIbI (POPMUPOBAHUS
PEPIIEKTOMETPUUECKOTO OTKIIMKA.

[49] [TpeanouyTUTENbHO, HE OTPAHUUMBASICH, ONIMChIBAEMBIN U3BelaTenb 300 OXpaHHBII
BOJIOKOHHO-OIITUYECKHIA, B COCTaBE KOTOPOT'O UCIOJIb30BaH UHTEP(HEPOMETP C IBYMS TUICUAMH,
OTHOCHUTCS K TEXHUYECKUM CPEICTBAM OXPAaHbI, B KOTOPBIX B KAUECTBE UYBCTBUTEIBHOT'O
3JIEMEHTA UCIIOJIb3YETCsl OHOMOJOBbIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OTrPAaHUYUBASICh, OTIMCBIBAEMOE YCTPOUCTBO MPEHA3HAYEHO ISl 30HAJIbHON OpraHU3aAlU
pybesxkeit oxpansl. [IpeAnoYTUTENIHFHO, HE OTPAHUYUBASICH, OIIUCHIBAEMOE YCTPOUCTBO MOXKET
paboTaTh B YCIOBUSIX MOBBIIIEHHBIX TPOMBIIIIEHHBIX TOMEX U MMPUPOTHBIX BO3/IEUCTBUI U
MpeAHA3HAYEHO ISl OXPAHBI TEPPUTOPUM, OOYCTPOEHHBIX TMOKUMHU CETUATHIMU
3arpakJICHUsIMH, C KO3bIPbKAMHU Y HABEPILIMEM U3 APMUPOBAHHOMW KOJIFOUEH JIEHThI WIIK Ha
3arpaxJIeHUsIX, 00yCTPOEHHBIX YACTUUHO TMOKUMU U YIIPYTUMH 3JIEMEHTAMH, BKIIIOYAs]
curHaimzamio rnoakomna. [peanoururenbHo, HE OrpaHUUMBASCH, TPEAJIATAEMOE YCTPOUCTBO
MOCTPOEHO C MPUMEHEHUEM CTaHIaPTHOTO TUIIOBOTO 000OPYI0BAHUS, TPUMEHSIEMOTO B
ONTOBOJIOKOHHOM TEXHUKE U CIIEIUATIBHOTO ITPOTpaMMHOT 0 oOectieueHust. [ IpeanoutuTenbHo,
HE OrPAHUYMUBASICH, ITPETIATAEMOE ONITOBOJIOKOHHOE MHOTO30HHOE CUTHAJIM3AaLMOHHOE
YCTPOWCTBO OXPaHbI IEPUMETPOB MAJIBIX U MMPOTSHKEHHBIX 0OBEKTOB (M3BEIIATENIb OXPAHHBIN
BOJIOKOHHO-OIITUYECKUI ), OCHOBAHO Ha UCTIOJIb30BAHUM BRICOKOUYBCTBUTEILHOTO 3(dekTa
3aBUCUMOCTH (ha30BO-TIOJISIPU3ANMOHHBIX, aMIUTUTYAHBIX U YACTOTHBIX XapaKTePUCTUK
BEJIMYMHBI BO3BpalllaeéMbIX CUTHAJIOB MHTephepomeTpa Maxa-Llenaepa, o0pa3oBaHHBIX ITpU
MIPOXO’KJIEHUN YaCTHU SHEPTUU 30HAUPYIOLIETO UMITYJIbCA JIA3€PHOTO U3JIyUYEHHUS Yepe3
OTNITUYECKOE BOJIOKHO B MIPSIMOM M OOpaTHOM HaIPaBJIEHUH, B KOHTYPAX ONTHUUECKOM CXEMBbI
YCTPOMCTBA, MOAYJIUPOBAHHBIX (DU3MUECKUMHU BO3ACUCTBUSIMU HAPYIIIUTE]IS.
[TpeanouturenbHO, HE OrPAHUUUBASICH, B IIPEIJIATAEMOM YCTPOMCTBE UCTIOIb3YETCS
pedIEKTOMETPUIECKHI METO/T TTOTYUYEHHUSI CUTHAJIOB OTPAXKEHUS C LENTBIO ONPEICIICHUS UX
JIMHAMUYECKUX CBOUCTB. [IpeanoyTurennbHO, HE OrPAHUUYMBASICh, CHTHAJIBI OTPAKEHHUS WIIH
BO3BpAlLla€Mbl€ CUTHAJIbI IOCTYIIAOT HA BXOJ IIPUEMHOTO YCTPOMCTBA MOCIEA0BATEIBHO U
Pa3AEISIIOTCS MKy COOOM IO BpeMeHU NoCTyIuieHust. [IpernoyTuTeibHO, HE OTpaHUUMBASICH,
aJipecalysi CUTHAJI0B BO3BPAILICHUs (OTPAKEHUS) OT UYYBCTBUTEIBHBIX 3JIEMEHTOB Y OIITUYECKUX
JIATYUKOB OCYILIECTBIISIETCS OAHO3HAUYHBIM COOTBETCTBUEM MEK/TY TAJIbHOCTHIO PA3MELLICHUS
YYBCTBUTEILHOIO 3JIEMEHTA U BPEMEHEM MOCTYIUIEHUS CUTHAJIA OTPAKEHUSI Ha BXO/I
MIPUEMHOT0 ycTpoicTBa. [IpennoyTuTenbHo, HE OTPaHUYMBASCH, CATHAJIBI OTPAKEHUI
uHTephepoMerpa Maxa-L{eHaepa JOIDKHBI TPUXOIUTH HA BXOJI IPUEMHOTO YCTPONCTBA B
pa3Hoe BpeMsl, 3TO BpeMsl peryJIMpyeTcsl IJIMHON 4yBCTBUTEIBHOTO 3JIEMEHTa, JTMOO
JTOTIOJTHUTETLHON KATYIIIKOM, TMOO Pe3ePBHBIMU BOJIOKHAMH UYBCTBUTEIIBHOTO 3JIEMEHTA,
MO0 UHOM ONITUYECKOM JIMHUEH 3a/IEPKKH, KaK 3TO OMUCAHO B HACTOSAILIEM JOKYMEHTE.

[50] Taxkum 0Opa30oM B KadecTBe ONMUChIBaeMoro u3BemaTess 300 0OXpaHHOTO BOJIOKOHHO-
ONITUYECKOT0, B COCTaBE KOTOPOTO UCIOI30BaH PA30MKHYTHIM HHTEPPEPOMETP C IBYMSI
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IJIe4aMHu, 3asiBJIEH U3BEIIATeNIb OXPAHHbBIM BOJIOKOHHO-ONITUYECKUH, B COCTaBE KOTOPOTO
UCIIOJTb30BaH 3aMKHYThIA HHTEp()EpOMETP C IBYMS IJICUAMH, TTO MEHBITICH MEpE, COIePKaIIHIA
CTAHIMOHHYIO YaCTh C MIPUEMOTIEPETAIOIIUM YCTPOUCTBOM, COEIMHEHHBIM C IMHEMHOMN YaCThIO
YIOMSIHYTOI'O U3BENIATENIs], IPUYEM JIMHEMHAS YacTh MPE/ICTABIISIET COOON Pa3BETBICHHYIO
OINTUYECKYIO CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OINITUUECKOI0 Kabesisi, KOTOphIe
MOCPECTBOM COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0esIsl CBSI3BIBAIOT MEXYy COOOM
MpueMoTniepeJaroIIee YCTPOUCTBO U UYBCTBUTEIIbHBIE 2JIEMEHTHI U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-OTNITUYECKOT0, COJEPKAIIYIO 3aMKHYThIN KOHTYP, GOPMUPYIOLTUI CUTHAJIBI
OTPaXEHUHN, Y KOTOPOTO OTPE3KU ONITUUECKOT'O BOJIOKHA SIBJISIFOTCS YyBCTBUTEIbHBIMU
3JIeMeHTaMU UHTephEpPOMETPA U CO3/IAI0T CAABUT (pa3bl 30HAMPYIOIIETO UMITYJIbCA TSl KOHTYPA,
MpyUYeM 3aMKHYTBIA KOHTYP MpeACcTaBIsieT codoi uatephepomerp Maxa-Llennepa.
Heobs3atenbHo, crumuttepsl MHTEpPepoMeTpa Maxa-Llennepa pazMerieHbl B COSAMHUTETLHON
MydTte. Heobs13aTeabHO, mpueMoIiepearoniee yCTPOMCTBO SIBIIIETCS pedIeKTOMETPOM C
00bEIMHEHHBIM BXOJ0M U BbIXx0J0M. HeoOs13aTenbHO, pa3BeTBICHHAS ONTUYECKAs cCXeMa
COJICPKUT ONTUYECKYIO JIMHUIO 3a/IEPIKKH, BHIITOJHEHHYIO TOCPEACTBOM COEIMHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX JKUJI BOJIOKOHHO-OIITUUECKOT0 Kabems
WJIU BBITIOJIHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO BolokHA. HeoOs13aTenbHO, OJIUH U3
CIUIMTTEPOB ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-Ilennepa BrimotHeH Ha O6a3e
mpkynsTopa. HeobszaTensHo uaTephepomeTp Maxa-Ilennepa nmpeacrasiseT codoit
JIBYXJIy4€BOM UHTEPPEPOMETP, YYBCTBUTEIBHOCTh KOTOPOTO K MEXAHUUECKUM BO3/IEUCTBUSM
OJIMHAKOBA HA BCEM MPOTSHKEHUW YYBCTBUTEILHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
OTPAXKEHHUs KOHTYPA 3aBUCUT OT MOIIIHOCTH WU3JIydaTes, BEJIMUMHBI OTBETBJIIEHHOM JOJIU
SHEPIYU 30HIUPYIOLIETO UMITYJIbCA, HAUAIbHOTO 3HAYEHUSI pa3HOCTH (ha3 BO3BpAIIAEMbIX
CUTHAJIOB, 4 U3MEHEHHE BEJIMUYMHBI CYMMBI CUTHAJIOB OTPa)KEHUS 3aBUCUT OT CUJIBI U
JTMHAMMUUYECKOM XapaKTEPUCTUKU BO3ACUCTBUS HA YYBCTBUTEIILHYIO YaCTh U3BEIIATENS.
Heo0Os3aTensHo, naTEpdepomeTp Maxa-Llenaepa He cOamaHCMpOBaH, TPUYEM JIJTUHBI TUTEY
uHTephepoMeTpa BRIPOBHEHBI C IOIMYCTUMOM MOTPEITHOCTHIO, 3aBUCAILIEH OT JJIUTEIbHOCTU
JIA3€pHOT0 30HIUPYIONIETO UMITYJIBCA, IIPYU ITOM JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPOBAaHA
KaKou-1Mb0 onTuueckoi TuHuel 3ajaepxkku. Heobs3aTenbHO, pa3BeTBIECHHAS ONTHYECKAS
cxema uHTepdepomerpa Maxa-lleHaepa BoIoIHEHA C BOBMOXXHOCTHIO (POPMHUPOBAHUS
CUTHAJIOB MHTep(epeHIuY B MPsIMOM HampasjieHuu. Heobs3aTenbHO, pa3BeTBICHHAS
ONITUYECKas CXeMa BBINOJIHEHA C BO3MOXKHOCThIO OTPAXKEHHUs B OOpaTHOM HAIIPABJICHUN
CUTHAJIOB UHTEpQEepeHIU, CHOPMUPOBAHHBIX HHTEpPepoMeTrpoMm Maxa-L{enaepa B mpsimom
HaIpaBJIEeHUH, I7ie 0OECIIeUnBaAETCS UX TOBTOPHOE Pa3/ielIeHUE U MTPOXOKIACHUE UMU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHUEM (pa3bl
CUTHAJIOB, MOCJIE YeTO 00eCIeurnBaETCs OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAKEHUS, UX
uHTephepupoOBaHUE U CIIEOBAHUE K TPUEMHOMY yCcTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHBIN HHTEpPepomeTpoM Maxa-LleHnepa B IpssMOM HampaBIICHUH, TIEpEIAETCS
B PA3BETBJICHHOM ONTUUYECKOM CXeMe MO0 OTAEIbHOMY IyTH K MTPUEMOIIEpEIAIOIIEMY
YCTPOMCTBY.

[51] Takum oO6pa3omM B KauecTBe JPYroi JIUHEMHOM YacTH 3asiBJIeHA JTMHENHAS YaCTh
u3Bearelst 300 0XpaHHOTO BOJIOKOHHO-OITHYECKOTO, B COCTABE KOTOPOI'O UCIIOIb30BAH
uHTEephEepOMETp C IBYMS TUICUAMMU, TTPEACTABIISIONAS COOOM Pa3BETBICHHYIO ONITHYECKYIO
CXE€MYy Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTUYECKOTO Ka0esi, KOTOpble TOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0EeIIs CBI3BIBAIOT MEX Ty COOOM
MpueMoIiepearolee YCTpOUCTBO U UyBCTBUTEIIbHBIE 3JIEMEHThI U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPXKAIIYIO 3aMKHYTBIM KOHTYD, (DOPMUPYIOIINN CUTHAIIBI
OTPaXEHUH, y KOTOPOTO OTPE3KH ONITUUECKOT'O BOJIOKHA SIBJISIFOTCS YyBCTBUTEIILHBIMU
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3JIeMeHTaMHU UHTePhEPOMETPA U CO3/IAI0T CIIBUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA JJIsl KOHTYPA,
MpUYEM 3aMKHYTBIM KOHTYP MpeacTaBiseT coboi nnreppepomerp Maxa-Llenaepa.
Heo0s3atenbHo, crumrtepsl iHTEpepomeTpa Maxa-L{ennepa pa3merieHbl B COEMHUTENTLHON
mydTe. HeoOs3aTenpHO, mpuemMonepeaaroniee yCTporuCcTBO SBISETCS pedIeKTOMETPOM C
00BbeIMHEHHBIM BXOJ0M U BbIX0J10M. HeoOs13aTenbHO, pa3BeTBIEHHAS ONTHUYECKAs cXeMa
COAEPKUT ONTUUECKYIO JIMHUIO 33]I€PKKH, BBITIOJHEHHYIO ITOCPEICTBOM COEIMHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX JKUJI BOJIOKOHHO-OIITUUECKOT0 Kabess
WM BBITTOJIHEHHYIO B BUJI€ KATYIIKU U3 ONITUYECKOTO BojlokHA. Heobs3aTenpHO, OMH U3
CIUTMTTEPOB ONTUYECKOM cxeMbl uHTepepomerpa Maxa-I1lennepa BrimotHeH Ha Oa3e
mupkyastopa. HeobszatensHo, untepdepometp Maxa-Llennepa npeacrapisiet codoi
JIBYXJTyu€BOM UHTEPPEPOMETP, YYBCTBUTEIIBHOCTh KOTOPOTO K MEXAHUUECKUM BO3/ICUCTBUSM
OJIMHAKOBA HA BCEM MPOTSHKEHUN YyBCTBUTEILHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
OTPAXEHUSI KOHTYPA 3aBUCUT OT MOIITHOCTHU U3JTy4aTeJis, BEJIMUUHbI OTBETBIIEHHOW JOIU
SHEPTHU 30HIUPYIONIETO UMITYJIbCa, HAUaIbHOT'O 3HAYEHUSI pa3HOCTH (a3 BO3BpAIaeMbIX
CUTHAJIOB, 4 U3BMEHEHHWE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPA)KEHUS 3aBUCUT OT CUJIBI U
JIMHAMUYECKOM XapaKTePUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBHYIO YaCTh U3BEILIATENSI.
HeooGs3atensHo, untepdpepomerp Maxa-Llenaepa He cOanaHcupoBaH, MpUUeM JTUHBI TI1eY
uHTephepoMeTpa BRIPOBHEHHI C IOIMTYCTUMOM MOTPEITHOCTHIO, 3aBUCAILIEH OT JJIUTEIbHOCTU
JIA3epHOTO 30HIUPYIOIIETO UMITYJIbCA, ITPU ITOM JIJIMHA OJHOTO U3 IJIed KOMIIEHCUPOBAaHA
KaKOMU-TMOO ONTUYECKOM JTIMHUeH 3aepxku. HeoOs3aTenbHO, pa3BeTBICHHAS ONITHUECKAs
cxeMa uHTepdepomeTpa Maxa-lLleHmepa BbIIOTHEHA C BO3MOXHOCTBIO (POPMUPOBAHUS
CUTHAJIOB MHTep(depeHIuy B IpsAMoM HarpasiieHud. HeoOs13aTenbHO, pa3BeTBICHHAS
OITUYECKAs CXEMA BBIMOJIHEHA C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HAMPABICHUU
CUTHAJIOB UHTEphepeHIuH, chopMUpOBaHHBIX UHTEPhepoMeTpoM Maxa-llennepa B mpsiMom
HaIpaBJIEeHUH, T7Ie 00ECIIeUnBAETCS UX TOBTOPHOE Pa3/ieiieHUE U TPOXOXKICHUE UMHU OTPE3KOB
YyBCTBUTEIBHBIX 3JIEMEHTOB B OOpPAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHUEM (hasbI
CUTHAJIOB, IOCJIE Yero 00ecreunBaeTCss OKOHUATEIbHOE CJI0KEHUE CUTHAIIOB OTPaXEHUs, UX
uHTephEepUpOBaHUE U CIIEJOBAHUE K TPUEMHOMY yCTpoicTBy. Heobs3aTenbHO, curHai,
cchopmupoBaHHbIN UHTEphepoMeTpoM Maxa-llenaepa B mpssMoM HaIllpaBIICHUH, TIEpeIaeTCs
B pa3BETBJICHHOW ONTUYECKON CXEME MO OTACIbHOMY IIyTH K IIPUEMOIIEPEIAIOIIEMY
YCTPOWCTBY.

[52] Takum 0O6pa3oM B KauecTBe JPYroi COeIUHUTENIFHOM MY THI 3asiBJIeHA
coemMHUTEIbHAS MydTa n3Berartess 300 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTaBe
KOTOPOI'O UCIIOJIb30BaH 3aMKHYThIM HHTEP(HEPOMETP C IBYMS II€UAMMU, TPEACTABIISIONIAS
c00011 COeNMHUTENTbHYIO MY(DTY, B KOTOPOI pa3MellieHa ONTUYECKAsl CXeMa U3BEIaTe s
OXPaHHOT'O BOJIOKOHHO-OIITUUECKOI0, COJIepKallasi 3aMKHYThINM KOHTYP, GOPMUPYIOIIUH
CUTHAJI OTPAXKEHUI, y KOTOPOr'0 OTPE3KH ONTHUUYECKOTO BOJIOKHA KaOesl sIBJISIOTCS
YyBCTBUTEITLHBIMHU 3JIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/IA€TCS CIABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3NUECKUM BO3JICHCTBUEM, TPUUEM
3aMKHYTBIM KOHTYP IIpeACTaBiseT coool uaTepdepomerp Maxa-Ilennepa. Heo6s3atensHo,
OJIUH U3 CIUTUTTEPOB ONTUUECKOM cXxeMbl HHTepdepomeTpa Maxa-Ilenaepa BeINOIHEH HA
0ase mupkynstopa. Heobs3arensHo, uaTepdepomerp Maxa-Ilenaepa npeacrapiseT codoi
JIBYXJTy4eBOM HHTEPPEPOMETP, YYBCTBUTEIIBHOCTh KOTOPOTO K MEXaHUUECKUM BO3/ICHCTBUSM
OJIMHAKOBA HA BCEM MTPOTSHKEHUM YyBCTBUTEIIbHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
OTPAXEHUSI KOHTYPA 3aBUCUT OT MOIITHOCTHU U3JTydaTesisi, BEJIMUUHbI OTBETBIICHHOMW JOIU
SHEPI'UU 30HIUPYIOLIETO UMITYJIbCA, HAUYAIbHOT'O 3HAYEHUSI pa3HOCTHU (ha3 BO3BpAIIAEMBbIX
CUTHAJIOB, a U3BMEHEHHWE BEJIMUYMHBI CYMMbI CUTHAJIOB OTPAXKEHUSI 3aBUCUT OT CUJIbI U
JIMHAMUYECKOM XapaKTePUCTUKHU BO3AEHCTBUS HA YyBCTBUTEIBHYIO YaCTh U3BEIIATENS.
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Heobs3aTensHo, untepdpepomerp Maxa-Llenaepa He cOamaHcHpoOBaH, MPUYEM JIJTUHBI 1Y
uHTephepoMeTpa BRIPOBHEHHI C IOMTYCTUMOM ITOTPENTHOCTHIO, 3aBUCAIIEH OT JNTUTEILHOCTU
JIa3ePHOTO 30HAUPYIOIIETO UMITYJIbCA, IIPU 3TOM JUIMHA OJTHOTO U3 IJIed KOMIICHCUPOBaHA
KaKOMU-TMOO ONTUYECKOM JIMHUEH 3aepKKu. HeoOs3aTenbHO, ONITUYECKAas JIMHUS 3aJIEPKKU
MIPEJICTABIISIET COOOM ONTUYECKYIO JIMHUIO 3a/IEPKKH, BBITOTHEHHYIO ITOCPEICTBOM COSTUHEHUS
B OTITUYECKYIO 1IeTTh HEOOXOIMMOM JJTUHBI PE3EPBHBIX JKUJI BOJIOKOHHO-OIITUYECKOT0 Kabes
VI BBITIOJTHEHHYIO B BUJIE KATYIIIKHA U3 ONITUYECKOTO BOJIOKHA.

[53] Takum 0Opa30M B KaUeCTBE APYTOW ONTUYECKOM CXEMBbI 3asiBJICHA ONITUUECKAs CXeMa
u3Benaresns 300 OXpaHHOTO BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOTO UCIIOJIb30BAH
3aMKHYTBII HHTEPPEPOMETP C ABYMS TIEYaMHU, ITPEACTABIISAIONIAs COOOM 3aMKHY ThIi
UHTEP(PEpOMETP 17151 U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, PEAIU3YIOLIHIA
OTITUYECKYIO CXEMY, COACPIKAIIYIO 3aMKHYThIM KOHTYD, (POPMUPYIOIINI CUTHAJI OTPAKCHHIA,
y KOTOPOTO OJTHU U T€ )K€ OTPE3KH ONTHUECKOTO BOJIOKHA KAOEJIS SIBJISTFOTCS 1Y BCTBUTEIIBHBIMU
aJIeMeHTaMU HHTEphEPOMETPA, B KOTOPBIX CO3AETCs CABUT (ha3bl 30HIUPYIOIIETO UMITYJIhCa
B COOTBETCTBHMHU C OKa3aHHBIM (PU3HUECKUM BO3JICHCTBUEM, PUIEM 3aMKHYTHIA KOHTYP
npeacTasiseT coooit uateppepomerp Maxa-llenaepa. HeoOs3aTenpHO, OIMH U3 CITTUTTEPOB
ONITUYECKOM cxeMbl MHTeppepomeTpa Maxa-LleHiepa BBIIIOHEH Ha Oa3e MUPKYISATOPA.
Heob6s3aTensHo, unTepdepomerp Maxa-llennepa npeacrapisieT coOol ABYyXITyueBO
uHTEphEePOMETp, UYYBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3JICUCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSHKCHUU UyBCTBUTEITBHOM YACTH, TPUUYEM BEJTMUMHA CYMMbI CUTHAJIOB OTPasKEHHUSI
KOHTYpa 3aBUCUT OT MOIITHOCTH U3JTydaTesl, BEIMYUHBI OTBETBIICHHOM JOJIM SHEPTUU
30HIMPYIOIIETO UMITYJIbCa, HAUaJIbHOTO 3HAUEHHSI Pa3HOCTHU (a3 BO3BpaIlaeMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPaKEHMSI 3aBUCUT OT CHJIBI M IMHAMUYECKOM
XapaKTEPUCTUKU BO3CUCTBHS Ha YYBCTBUTEIIBHYIO YacTh U3BeaTens. HeoOs3aTenbHoO,
unrepdpepomerp Maxa-Llennepa He cOanaHCHPOBaH, IIPUYEM JIJIMHBI TIeY MHTEphepoMeTpa
BBIPOBHEHBI C JOITYCTUMOM MTOTPEITHOCTBIO, 3aBUCSIIEH OT JITTUTEIIHHOCTH JIA3€PHOTO
30HIMPYIOIIETO UMITYJIbCA, TIPU ITOM JUTMHA OJHOTO U3 TUIeY KOMITEHCUPOBaHa KaKOW-JTMO0
OTITUYECKOM TuHUeH 3a1epKku. HeoOs3aTenbHO, OTTHUECKAaS JIMHUS 3aIEPIKKHU TTPEICTABIISET
co0OM ONITHYECKYIO JIMHHUIO 3a/ICPYKKH, BBITTOJTHEHHYTO IIOCPEICTBOM COSAMHEHHSI B OTITUYECKYIO
1eTh HEOOXOAUMOM JITTMHBI PE3EPBHBIX KHUJI BOJIOKOHHO-OIITUYECKOTO Ka0est uin
BBITTOJTHEHHYIO B BUJIE KATYIIIKK U3 ONITUYECKOTO BoJIOKHA. HeoOs3aTebHO, pa3BeTBIICHHAS
onTHUEeCcKas cxeMa uHTeppepomerpa Maxa-lleHaepa BIMOIHEHA C BO3MOXHOCTHIO
dhopMUpOBaHHUS CUTHAJIOB UHTEp(hEPEHIMK B TIPSIMOM HarpasiieHur. HeobOs3aTenpHO,
pa3BETBJIICHHAS ONTUYECKAs CXeMa BBITIOJIHEHA C BOBMOYKHOCTBIO OTPaXKEHHsI B OOpaTHOM
HaIpaBJICHUM CUTHAJIOB MHTepQepeHIun, chOpMUPOBAHHBIX HHTEepDhepomeTrpom Maxa-
Llennepa B mpsMOM HaIlpaBJICHUH, T/Ie 0OECIICUNBAETCS MX TIOBTOPHOE pa3/IeiICHUE U
MIPOXOXICHNUE UMHU OTPE3KOB YYBCTBUTEIBHBIX 3JIEMEHTOB B 00pPaTHOM HAIIPaBJICHUH C
MTOBTOPHBIM U3MEHEeHHEM (ha3bl CUTHAJIOB, TIOCIIE YeTO 00ECTIeUNBACTCS OKOHUYATEITbHOE
CIIO)KEHHME CUTHAJIOB OTPAXCHUS, UX UHTEPGEPUPOBAHHE U CIIETOBAHUE K TPUEMHOMY
ycrpoiictBy. Heobs3atenpHo, curnai, chopmupoBaHHbii uHTeppepomerpom Maxa-Llenaepa
B IIPSIMOM HaIIpaBJICHUH, TIEPEIACTCS B pa3BETBICHHOM ONITHYECKOM CXeMe 10 OTEIIbHOMY
MyTH K TIPUEMOTIEPEIAIONIEMY YCTPOUCTBY.

[54] Takum 0Opa3oM B Ka4eCTBE APYIOro Crocoda CUrHaAIM3auK 3as1BJIEH CITOC00
CUTHAJIM3aIlUK C UCTI0JIb30BaHueM u3BeniaTens 300 0XpaHHOTO BOJIOKOHHO-OMITUYECKOTO C
JIUHEMHOM YaCThIO C 3aMKHYTHIM HHTEP(HEPOMETPOM C ABYMS IIJICUaMH, B COOTBETCTBUU C
KOTOPBIM: 00ECIIEUMBAIOT PAa3MEIIeHUE YYBCTBUTEIBHBIX 2JIEMEHTOB JIMHEHHOM YacTH
U3BEIATEISI OXPAHHOTO BOJIOKOHHO-ONITUYECKOT 0, ITPEACTABIISIONIEN COOON Pa3BETBICHHYIO
OTITUYECKYIO CXEMY, KOTOPYIO TIOCPEICTBOM CIUTUTTEPOB, COSTMHUTEIBHBIX My(DT U
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BOJIOKOHHO-OIITUYECKOTO Ka0eJIsl pa3MeIaroT Ha 3JIEMEHTaX OrpaxJaeHusl (Ha KO3bIpbKe, U/
WITY TIOJIOTHE, W/WITH HA IPOTUBOTIOIKOITHOM 3aTrpaKACHUH ), GOPMHUPYIOT JTa3€PHBINM UMITYIIBC
C BbIXO/Ia MPUEMOTIEPEAAIOIIETO YCTPOUCTBA HA BXOJ YIIOMSIHYTOM JIMHEHHOM YacTu U
MOJIy4aIO0T BO3BPALUEHHBINA UMITYJIbC, SIBJISIOLIMIACS CUTHATIOM OTPA’KE€HHUs, HA BXO
MIPUEMOIIEPEAAIOIIETO YCTPOMCTBA IO TOMY K€ IyTH, HO B 00paTHOM HaIpaBIECHUH, IPUUEM
JIMHEMHAS 4aCTh COACPKUT ONITUYECKYIO CXEMY 3aMKHYTOT'0 MHTEp(epoMeTpa A1 3BeIaTes
OXPAHHOTO BOJIOKOHHO-OTNITHYECKOT0, COJIEPKAIILYIO 3aMKHYTBII KOHTYD, POpMUPYIOIIHI
CUTHAJI OTPAXKEHUI, y KOTOPOr0 OTPE3KU ONMTUUECKOTO BOJIOKHA KOst SIBISIOTCS
YyBCTBUTEIHbHBIMH 3JIEMEHTAMH UHTEpPEepOoMeTpa, B KOTOPBIX CO3AAETCS CABUT (Da3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3NUECKUM BO3JIEHCTBUEM, TPUUEM
3aMKHYTBIN KOHTYp MpeacTaBiseT coooit unrepdepomerp Maxa-Llenaepa, mpu sTom
PErUCTPUPYIOT U3MEHEHHE BEJIMUMHBI CUTHAJIA OTPAKEHUS, COOTBETCTBYIOIIIEE BEIMUMHE U
XapaxkTepy ynpyroi aeopManuu 4yBCTBUTEIbHBIX 3JIEeMeHTOB. Heo0s13aTeIbHO, CINTUTTEPHI
unTepdepomerpa Maxa-Llennepa pazmemaror B coequautenbHoi mydte. Heobs3atensHo,
00€eCIeunBaIOT PA3BETBICHHYIO ONITUYECKYIO CXEMY, COJIEPIKAIIYIO AlNAPATHYIO JTUHUIO
3a/IEpKKHU, BBITIOJIHEHHYIO IIOCPEICTBOM COEIMHEHMSI B ONITUYECKYIO eTTb HEOOXOAMMO
JUTMHBI PE3€PBHBIX JKWJI BOJIOKOHHO-ONTHUECKOTO KaOesIsi UJIv BBITIOJIHEHHYIO B BUJIE KATYIIIKU
U3 ONTUYECKOr0 BoJIOKHA. HeoOs3aTenbHO, BHITOIHSIOT OJUH U3 CIUIUTTEPOB ONTHYECKON
cxeMbl uHTEphepomeTpa Maxa-Llenaepa Ha 6a3e nupkyasaTopa. HeoOs3aTenpHo,
obecnieunBatoT uHTeppepomerp Maxa-Llenaepa, mpencraBisonuii co60i IByXITy4eBoOit
UHTEPPEPOMETP, UYYBCTBUTEILHOCTh KOTOPOTO K MEXAaHUYECKUM BO3IACUCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSHKEHUU YyBCTBUTEIbHON YACTH, ITPUUEM BEJIMUMHA CYMMBbI CUTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOIIIHOCTH M3JIy4aTellsl, BEJIMYMHBI OTBETBIIEHHOW JOJIM SHEPTUU
30HAMPYIOLLETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pA3HOCTHU (pa3 BO3BPAIAEMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CHJIBI M IMHAMUYECKOM
XapaKTEPUCTUKU BO3/ICUCTBHS HA UYBCTBUTENIbHYIO YaCTh u3BewaTens. HeoOs3arenbHo,
obecrieunBaloT HecOalaHCUPOBaHHbINM HHTEphepomeTp Maxa-Llanaepa, mpuyem IJIMHBI 1€
uHTEephEepOMETpa BEIPABHUBAIOT C IOMYCTUMOM MOTPELTHOCTHIO, 3aBUCALIEH OT IMTEIIbHOCTH
JIa3€pHOT0 30HIMPYIOUIEr0 UMITYJIbCA, ITPU 3TOM JIJIMHA OJHOTO U3 TUIeY KOMIIEHCUPOBaHA
KaKOMU-TMOO OMTUYECKOM JIMHUEH 3a7epkKu. HeoOs13aTennbHO, pa3BeTBICHHYIO ONITUYECKYIO
cxemy uHTepdepomerpa Maxa-LleHnepa BBITOIHSIIOT C BOBMOKHOCTBIO (DOPMUPOBAHUS
CUTHAJIOB MHTep(EepeHIMU B TPsIMOM HarpaBieHun. Heobs13aTenbHO, pa3BEeTBICEHHYIO
ONTUYECKYIO CXEMY BBIIMOJIHSIOT C BO3MOKHOCTBIO OTPAKEHHUSI B OOPATHOM HAIIPABJICHUU
CUTHAJIOB UHTEpQEepeHIH, COPMUPOBAHHBIX MHTEpPepomMeTpoMm Maxa-Llenaepa B npsimom
HaIPaBJIEHUH, TJI€ 00€CIIeUNBAETCS UX ITOBTOPHOE PA3/IeIEHUE U TPOXO0XKICHUE UIMU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHUEM (Da3bl
CUTHAJIOB, TOCJIE Yero 00ecreunBaeTCss OKOHUATEIbHOE CJI0OKEHUE CUTHAJIOB OTPAXEHUS, UX
uHTEephEepUPOBaHE U CIIEOBAHKE K TPUEMHOMY yCTporcTBY. HeoOs3aTenpHO, 00ecrieunBatoT
nepeaavyy curiaia, chpopMupoBaHHOro uHTephepomerpoM Maxa-Llenaepa B mpssMmom
HaIpaBJICHUH, B PA3BETBIIEHHOW ONITUYECKOMN CXEME 110 OTAEIbHOMY IIyTH K
MpUEMOIIEPEIAIOIIEMY YCTPOUCTBY.

[55] Ha ¢ur. 4 moka3zana hyHKIMOHAJIPHAS CXeMa M3BEIIATelIsl OXPAHHOTO BOJIOKOHHO-
OTITUYECKOT0, B COCTaBE KOTOPOT'O UCIIOJIb30BAHBI KOMOMHUPOBAHHBIE HHTEP(PEPOMETPHI.
[TpenmoutrurenbHO, HE OTPAHUUYUBASICH, TPeIaraeMblii u3BemaTenb 400 OXpaHHbIN
BOJIOKOHHO-OIITUYECKHUH, B COCTABE KOTOPOT'O UCIOJIb30BAHbI KOMOMHUPOBAHHBIE
UHTEPHEPOMETPBI, CO CCHUIKOM Ha (UT. 4, COAECPIKUT, IO MEHBIIIEH Mepe: TpUeMoIepeIaoliee
ycTpoicTBo 401, conepixaliiee BBIYUCIUTEIILHOE YCTPOUCTBO U OJIMH UIIA HECKOJIBKO
PEQIIEKTOMETPOB, B TOM YHCJIE, C OO BETMHEHHBIMH BBIXOIAMU U3TydaTeNs U TPUEMHUKA
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CUTHAJIOB, K KOTOPBIM MOAKJIIOYAETCA TPAaHCHOPTHAS 4acTh 402 ONTUYECKON CXEMBI
u3Bemarens. [IpeanoyTurenbHo, HE OTPAHUYMBASICh, TPAHCHIOPTHAS YacTh 402 u3BeIaTeNs
400 cOCTOUT U3: OTPE3KOB BOJIOKOHHO-ONTUUECKOTO Kabessl, COeTMHUTEIbHBIX 3JIEMEHTOB,
nemrens 403 MOIIHOCTH JIA3ePHOT0 UMITYJIbCA, COCTOSIIIIETO U3 CIUIUTTEPOB, 00ECIEUNBAIOIIUX
CHI)KEHUE MOIIIHOCTH SHEPTHUU JTIA3€pHOTO UMITYJIbCA B PACIIPEACIICHHON ONITUUECKON CXeEMeE
u3BeIaTeNs 10 Heooxoaumoro ypoBHs. [IpeanodTurenbHO, HE OTPAaHUYUBASCE,
YYBCTBUTEJILHBIE 3JIEMEHTBI COCTOSIT U3: CIuUTTEpa 404, pa3aeistomero 3HEPTrUr0
30H/IMPYIOIIETO UMITyJIbCa Ha ABE YacTH, OTpe3KoB 405, 406 4yBCTBUTENIbHBIX 3JIEMEHTOB
BOJIOKOHHO-OTNITUYECKOTO Kabens, crmuTTepoB 407-410, mpudem untepdepomerp Canbska
00pa3oBaH coBMeCTHO crmutTepoM 404, oTpeskamu kadems 405, 406, crumurtepamu 407, 408,
kartymkoii 411, uareppepomerp Maxa-lLlennepa oOpazoBaH COBMECTHO CITUTTEPOM 404,
oTpe3kamu kabens 405, 406, crumrtepoM-cymmaTopoM 409 U CIITUTTEPOM-OTpaKaTeIeM
410. ITpeanoYTUTeIbHO, HE OTPAHUYUBASICh, CINIUTTEP 404 U KOHIIBI OTPE3KOB Kadeei
YyBCTBUTEIBHBIX 3JIEMEHTOB pa3MeIleHbI B OJTHON COSAMHUTEITbHOM My Te, a CIUTUTTEPHI
UHTEP(HEPOMETPOB - B APYTrON COCTUMHUTEIHBHON My(Te WIIM B HECKOJIBKUX COSUHUTEIbHBIX
mydTax. Hanpumep, He orpannumBasice, crumrrepsl 407, 408 uatepdepomerpa Canbska
MOTYT OBITh pPa3MeIleHbl B OJHOMN APYToi COeAUHUTETBHON My(PTe, a CIUIMTTEP-CyMMAaTOP
409 u crarTep-oTpaxkartenb 410 uatepdpepomerpa Maxa-L{ennepa - B elne o HOM aApyroi
coeTMHUTEIbHOM MydTe. [IpeanoYTuTeIbHO, HE OrPaHUUYUBASICh, TPAHCIIOPTHAS YacTh
COAEPKUT HECKOJIBKO OTBETBIICHUN (KAK MUHUMYM IO KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U
MIPUMEHEHHOU ONITUYECKON CXEMBI JICJICHUSI SHEPTUU 30HAUPYIOIIET0 UMITYJIbCA JICJIUTEINS),
KOTOPBIE IMOCTYNAIOT HA BXOJ COOTBETCTBYIOIIETO crumurTepa 404, pa3MEenIeHHOTO B
COOTBETCTBYIOIIEH COeTMHUTETbHON My Te. B kauecTBe mpumepa, HO He OTpaHUYCHUS, B
coctase usBeniaresns 400 0XpaHHOTO BOJIOKOHHO-OMITUUECKOT'O MOXKET ObITh UCTIOJIb30BaHA
Kakas-Iu00 onTUYEeCKas IMHUS 3a7ePXKKH 411, HarpuMep, He OTpaHUYMUBAsICh BBITTOJTHEHHAS
MOCPE/ICTBOM COEIMHEHHUSI B ONITUUYECKYIO 1IeTTh HEOOXOAUMOM IJTMHBI PE3EPBHBIX KU
BOJIOKOHHO-OIITUYECKOT O Ka0eJIsi, UM BBIMIOJIHEHHAS B BUJIE KATYIIKUA ONTUYECKOTO BOJIOKHA.
[56] Takoii uzBemarens 400 OXpaHHBIIA BOJIOKOHHO-OIITUYECKUI TPEAIIOUYTUTEIIBHO, HE
OrpaHUYMBAsICh, paboTaeT cieaytomum obpa3oM. [IpeanoururensHo, He OrpaHUYMBASCH,
OT UCTOYHHUKA JIA3EPHOI'O U3JIyUYCHUS B OIITUUECKYIO CXEMY Ha BXOJ JACJIMTENSL MOLIHOCTH
TPAHCIIOPTHOM YaCTH YCTPOWCTBA MOCTYIIAET KOPOTKHI JIA3E€PHBINA UMITYJIbC, [J€ MTPOU3BOAUTCS
JIEJIEHUE MOILIHOCTU UMITyJibca Ha 1oyiu. [IpeanoururenbHo, HE OrpaHUUUBASICH, IEJIUTEND
BBIITOJIHEH M3 CIUIMTTEPOB C PA3JIMYHOMN CTEIICHBIO AEJIEHUS, PACIIOTIOKEHUE CIUIUTTEPOB
JIETIUTENSL COOTBETCTBYET ONTUYECKON CXEME YCTPOMCTBA U CTPOTO HE ONPENEIISIETCSI.
[TpeanouyturennbHO, HE OTPAHUUMBASICH, PA3AEIIEHUE SHEPTUU 30HAUPYIOLIETO UMITYJIbCA
MPOU3BOJAUTCS O HEOOXOAUMOI'O YPOBHS MOIIIHOCTH B LIEJISIX 00eCIieueH s BEJIMUMHbI
CUTHAJIOB OTPaXEHUsI, COOTBETCTBEHHO, uHTepepomerpa CaHbsika U uHTEpPepomeTpa
Maxa-Llennepa oT 4yBCTBUTEIILHON YACTH ONITUYECKON CXEMbBI YCTPOUCTBA B HOMUHATIBHOM
JIMATa30He MIKAJIbl U3MEPEHNI ITPUEMHOT'0 yCTpoKHCTBA. [ [peiroyTuTeIbHO, HE OTPAHUYMBASICh,
BpeMsi TOCTYTUICHUS MHTEeP()EepUPYIOIIMX CUTHATIOB Ha BXO/T IPUEMHOTO YCTPOMCTBA 3aBUCUT
OT CKOPOCTH PACIPOCTPAHECHUS JTA3€PHOT0 U3TyYEHUS B MaTEpUajIe ONNTUYECKOTO BOJIOKHA,
OT JUIMHBI TPAHCIIOPTHOW YACTHU U JJIMHBI YyBCTBUTEIILHON YaCTH, BKJIFOYAs! JJIMHY
peryMpoBOUYHBIX KaTylek. [IpennoyturennbHO, HE OrPAHUYMBASICh, BEJIMUMHA CUTHAJIOB
OTpaXKeHMsI, COOTBETCTBEHHO, UHTephepomeTpa Canbsika u uHTepdepomerpa Maxa-Ilenaepa
3aBUCUT OT CTEIICHU 3aTYXaHUSI CUTHAJIA B ONITUYECKOM BOJIOKHE, CTEIICHU JICJICHUSI SHEPTUU
30HAMPYIOILET0 UMITYJIbCA B TPAHCIIOPTHOM YACTHU YCTPOWCTBA, BEIMUMHBI c/iBUra (a3
BO3BPAILlA€MbIX CUTHAJIOB YYBCTBUTEIILHON YACTU YCTPONCTBA, CBA3AHHOMN C PA3HOCTHIO
(OPMBI U JITTMHBI TTyTeH IBUKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUsl BO3/IEHCTBUS.
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ITpennouTurenbHO, HE OTPAHUUYMBASICH, U3MEHEHHUE BEJIMUUHBI CYMM CUT'HAJIOB
UHTEP(PEPOMETPOB COOTBETCTBYET BEIMYMHE U XapaKTepy yIpyroi aedopmanvu
YyBCTBUTEJIILHOW YaCTU YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUYECKOI'O BO3AEHCTBUS
HAPYILIUTEIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIJIEHA YyBCTBUTENIbHAS YACTh yCTPOMCTBA.
[TpeanmouTuTenbHO, HE OTPAHUYMBASCH, OITUYECKAS CXEMA KaXKIOW KOHTPOJIUPYEMOW 30HBI
UCTIOJNIB3YET JII000M METOT PePIEKTOMETPUIECKOTO U3MEPEHHUS, B JIIOOOM COUETAHHUU, B TOM
YKCIIe, METOJI COBMEIICHHBIX HHTEP(PEPOMETPOB, B TOM UHUCIIE, METO/ IBYXIYUEBBIX
untepdepomerpoB Canbsika u Maxa-Llenaepa, U cCOaepKUT, COOTBETCTBEHHO, KOHTYPbI
untepdepomerpa Canbsika u unreppepomerpa Maxa-Lennepa. [IpenmouturensHo, He
OTI'PAHUYMBASICH, OHH U T€ )K€ OTPE3KU ONTUUECKUX BOJIOKOH KaOells SIBIISIIOTCS
YYBCTBUTEIbHBIMH 3JIEMEHTAMH UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCSI CABUT (ha3bl
30HIMPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3UYECKUM BO3/ICHCTBHUEM.
ITpennoururenbHO, HE OTPAHUYMBASICH, YYBCTBUTEIIBHOCTD OINITUUECKON CXEMBI
unTepdepomerpa Maxa-Llenaepa kK MEXaHUIECKUM BO3/ICHCTBHUSIM OJIMHAKOBA HA BCEM
NPOTSHKEHUU YyBCTBUTEIIbHON YACTU ONITUYECKON CXEMBI, BEJIMUMHA CUTHAJIA OTPAKEHUS
3aBUCHUT OT MOIIIHOCTH U3JIy4aTelis, HA4YaJbHOT'O 3HAUEHHs pa3HOCTH (a3, a U3SMEHEHHUE
BEJIMYMHBI CyMMBI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U XaPAKTEPUCTUKH BO3IECHCTBUS
Ha 4yBCTBUTEJIBbHYIO YacTh ycTpoicTBa. [IpeanouTurenbHo, He OrpaHUYMBASICh, KOHTYP
OTITHYECKOM CXeMBI, IIPE/ICTABIISIET COOO0M HecOATaHCUPOBAHHBIN ABYXJTYy4eBOM HHTEPHEPOMETP
Maxa-Llennepa, MeTo1 MOIY4YEHUsI CUTHAJIOB PEQIIEKTOMETPUUYECKUM, 17151 YETO
MPEANOYTUTEIPHO BIPABHUBAHKUE JIJIMHBI TUIEY HHTEP(HEPOMETPOB C JOMYCTUMONM
MOTPELIHOCTBIO B IIPEeIax JIMTEIbHOCTU PACPOCTPAHEHUS 30HAUPYIOLIErO UMITYJIbCA,
MpUYeM IIPU HEOOXOAUMOCTH JITTMHA OJTHOTO U3 IJIeY KOMIIEHCUPYETCSl YCTAHOBKOMN
JTIOTIOJTHUTEIbHON KATYIIKW U3 OJTHOMOJOBOI'0 BOJIOKHA, JIMOO UCIIOJIb30BAHUEM
MOCJIEA0BATEIbHON ONTUYECKON LETI HEOOXOAMMOM JITTMHBI U3 PE3EPBHBIX JKUJI BOJTIOKOHHO-
ontuyeckoro kaoens. [IpeanoyTuTenbHo, HE OrPAHUYUBASIC, 30HIUPYIOIINI UMITYJIbC B
untepdepomerpe Maxa-Llennepa B mpeasiaraeMom ONTHYECKON CXeMe JBaKIbl TPOU3BOAUT
pazesieHre U CIIoXKeHre MHTep(epupyronmx curHasios. [ IpeanouturenbHO, He OrpaHUYUBASICh,
YYBCTBUTEIBHOCTh ONTUUECKON cxeMbl MHTEphepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3/IEWCTBUSIM MAaKCUMAJIbHA B HAYAJIE€ ONTUYECKOTO KOJIbLA (CO CTOPOHBI cruiuTtTepa 404)
J000T0 HANIPABJIEHUS U 3HAUMTEIIbHO HEUYBCTBUTENIbHA HA CAMOM JIAJIbHEM KOHIIE
OIITUYECKOI'0 KOJIbLA (B CEpeAUHE KOJIbLA HA KaTyIKe 411), mpuyeM 4yBCTBUTEIILHOCTD
OIITMYECKOI'0 KOJIbLA ITOCTEIIEHHO CHMXKAETCSl OT HavaJjla KOJIbLA K CEpeArHE KOJIbLA
YyBCTBUTENIBHON YACTH, BEIMUMHA CyMMbI UHTEP()EPUPYIOLIUX CUTHAJIOB OTPAKEHUSI 3ABUCUT
OT MOIIHOCTH U3J1y4aTesi, HAUaJIbHOTO 3HAUEHUs pa3HOCTH (a3 BO3BPAIIAEMbIX CUTHAJIOB,
a U3MEHEHHE BeJIMUMHBI CYMMBbI UHTEPGEPUPYIOIINX CUTHATIOB OTPAKEHUS 3ABUCUT OT MECTA,
CWIBbl U JUHAMUYECKON XapaAKTEPUCTUKU BO3AECUCTBUS HA YYBCTBUTEIIBHYIO YaCTh
uarepdepomerpa Canbsika. BexoHbIe curHaib! oTpakeHuii uHTEpdepomeTpa Maxa-Llennepa
u uateppepomerpa Canbsika GopMHUPYIOTCS Ha BbIxoAe crummrTepa 404 B o6paTHOM
HaIlpaBJIEHUH C 3aJEPKKOM 10 BDEMEHH, OIIPEAEIIIEMON IIIMHON ONITUYECKON JIMHUAU 3aEPKKHU
411 (katymku 411 vy MHOM ONITUYECKOW JIMHUU 3a/1€PKKH), YCTAHOBIIEHHOW B OIITUYECKOM
KoJble uHTephepomerpa Canbsika. J{J1s 3a1ep>KKM CUTHAJIA OTPAXKEHHUSI 3aMKHYTOT'O KOHTYpa
unTepdepomerpa CaHbsIKa OTHOCUTEIIBHO CUTHAJIA OTpakeHUs: uHTephepomerpa Maxa-
Llennepa yctaHaBIMBaeTCs peryJMpoBOUYHas KaTymka 411, 1MHa KOTOPOH pacCUUTHIBAETCS
UCXOMs U3 YCIIOBUS: BPEMS 3aI€PKKH CUTHAJIA TOJKHO OBITh HE MEHBLIE IJIUTEIIbHOCTH
30HAMPYIOLLEro UMITyJIbca. B KauecTBe mpumepa, HO He OrPaHUYEHMS], BMECTO KaTylku 411
MOXeET ObITh UCIIOJIb30BAHA UHAS ONITUYECKAS JIMHUS 3a/I€PKKH, HATPUMED, HE OTPAHUYUBASICh
BBIITOJTHEHHAS! [TOCPEICTBOM COETMHEHUS B ONITUUECKYIO LETTh HEOOXOMMON JJTMHBI pE3€PBHBIX
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’KUJT BOJIOKOHHO-oNTHYecKoro kadens. [IpenmnoyturenbHo, He OrpaHUYMBASICh, TS
VICKJIIOYEHUSI CHAMMETPUYHBIX BO3AEHCTBUI HA ONITUYECKUE BOJIOKHA YyBCTBUTEIIbHBIX YACTEN
YCTPOMCTBA KaXXIOW KOHTPOJIMPYEMON 30HBI, CHUXKAIOLIME YYBCTBUTEIIBHOCTh YCTPONUCTBA,
UCIIOJIB3YIOTCS OIITUYECKUE XKUIIBI PA3HBIX IUIEY B ABYX PA3HBIX BOJIOKOHHO-OIITHYECKUX
KaOeJsiX, pacloIOKEHHBIX HA Pa3HBIX YACTAX 3arPakI€HUN U KOHCTPYKIUH.
ITpennouturenbHO, HE OTPAHUYMBASICH, AIPECALUS U IPUCBOECHUE YCIIOBHBIX HOMEPOB
YYBCTBUTEIILHBIM YACTIM YCTPOUCTBA (KOHTPOJIUPYEMBIM 30HAM) IIPOU3BOAUTCS
BBIYMCIIUTEIIBHBIM YCTPOMCTBOM HA OCHOBAHUM BPEMEHHU NPUXOJA IBYX CUTHAJIOB,
COOTBETCTBEHHO, uHTepPepomeTpa Canbsika u unteppepomerpa Maxa-Llennepa.
[IpennouTuTenpbHO, HE OTPAHUUYMBASICH, K JTIOOOH YaCTH ONTHUYECKOMN CXEMBI YCTPOWCTBA 110
JUIMHE TPAHCIIOPTHOM YaCTH MOTYT IOAK/IIOYATHCS APYTUE YUYBCTBUTEIbHBIE 3JIEMEHTHI C
JPYTO# ONITUYECKOM CXEMOM, UCITOIB3YIOIEeH pedIeKTOMETPUYECKHI METO/T U3MEPEHHMSI B
PAa3JIMYHBIX COYETAHUSX, & TAKKE KOHLEBBIE OIITOBOJIOKOHHBIE JATYMKU CO CTATUYECKOM
uHpOpMaIHEH.

[57] IIpennoyTUTEIbHO, HE OTPAHUYMUBASICH, OTIMCBIBAeMbIl M3BelaTeslb 400 oXpaHHbIN
BOJIOKOHHO-OIITUYECKHUH, B COCTABE KOTOPOT'O UCIIOJIb30BAHbI KOMOMHUPOBAHHBIE
uHTEP(hEPOMETPbI, OTHOCUTCS K TEXHUUECKUM CPEICTBAM OXPaHbl, B KOTOPBIX B KAUECTBE
YYBCTBUTEIBHOI'O 3JIEMEHTA UCIIOJIB3YETCS OJJHOMO/IOBBIN ONITOBOJIOKOHHBIN KaOellb.
[TpeanmouTuTenbHO, HE OrPAHUYUBASICH, OITMCHIBAEMOE YCTPONUCTBO MPEAHAZHAYEHO IS
30HAJIBHOM opraHu3auuu pyoexei oxpansl. [IpeanoyTuTenbHo, HE OrPaHUYMBASCH,
OIMCBIBAEMOE YCTPOWCTBO MOKET pabOTATh B YCIOBHUSAX MOBBIIEHHBIX TPOMBIIIJIEHHBIX
MIOMEX U TPUPOIHBIX BO3AEUCTBUI U ITPETHA3HAUEHO U1 OXPAHbI TEPPUTOPUI, O0YCTPOEHHBIX
TMOKMMHM CEeTUATBIMU 3aTPAXKIECHUSIMH, C KO3BIPbKAMHU U HABEPLIMEM U3 aPMUPOBAHHOM
KOJIIOUEH JIEHTHI WM Ha 3arpaKAeHUsIX, 00YCTPOEHHBIX YACTUUHO TMOKUMU U YIIPYTUMHU
3JIEMEHTAaMM, BKJIIOUYAsi CHTHAJIM3aLMIo noakona. [lpeanoyrurenbHo, He OrpaHUYMBASICh,
IpemIaraeéMoe yCTpoMCTBO IMIOCTPOEHO € IPUMEHEHUEM CTAHAAPTHOIO TUIIOBOI'O
000py10BaHMs1, MPUMEHSIEMOIO B OIITOBOJIOKOHHOM TEXHUKE U CIIELUATIBHOTO IPOrPAMMHOTIO
obecnieuenust. [IpearnoyTUTEIbHO, HE OTPAHUYMBAACH, ITPEAJIAra€MOE ONITOBOJIOKOHHOE
MHOT'0O30HHO€ CUTHAJIM3ALMOHHOE YCTPOWCTBO OXPaHBbI IEPUMETPOB MAJIBIX U ITPOTSXKEHHBIX
00BEKTOB, OCHOBAHO Ha MCIIOJIb30BAHUM BHICOKOYYBCTBUTEIBHOIO 3(hpeKkTa 3aBUCUMOCTH
(ha30BO-MOIIPU3ANMOHHBIX, AMIUTUTYTHBIX U YACTOTHBIX XaPaKTEPUCTUK BEIIMIMHBI
BO3BpalllaeMbIX CUrHaJI0B UHTepdepomeTpa Canbska u uatephepomerpa Maxa-ILlenaepa,
00pa30BAHHBIX [TPY MPOXOKIEHUU YACTU SHEPTUM 30HIUPYIOLIETO UMITYJIbCA JA3€PHOTO
U3JIyYEHMsI Yepe3 ONTUYECKOE BOJIOKHO B IIPSIMOM M OOPATHOM HallpaBJIEHUH, B KOHTYpax
OTITUYECKOM CXEMbI yCTPONCTBA, MOAYJIMPOBAHHBIX (PU3NUECKUMH BO3ICHCTBUSIMU HAPYIIIUTEIS.
[TpeanmoyTuTenbHO, HE OrPAHUYMBASCH, B ITPEIJIATAEMOM YCTPOMCTBE UCTIOIB3YETCS
pedIIeKTOMETPUYECKUI METO/T ITOIYUYEHHUSI CUTHAJIOB OTPAKEHUS C LEJIbIO OTIPEIEIIEHUS UX
JUHAMUYECKUX CBOMCTB U JIOKAJIU3ALUU MECTA BO3AEUCTBUS BHYTPU KOHTPOJIUPYEMOM 30HBI.
ITpennouTurenbHO, HE OTPAHUYMBASICH, CUTHAJIBI OTPAYKEHUS WM BO3BPAILAEMBIE CUTHAJIBI
MOCTYNAlOT Ha BXOJ IIPUEMHOTO YCTPOMCTBA IOCIIEI0BATEIBHO U PA3AEIIIOTCS MEX LY COOOM
10 BPEMEHU IOCTYIUIEHHUS. [IpeanoyTuTenbHO, HE OTPAHNYMBASCH, AAPECALUS CHTHAJIOB
BO3BpAILECHUS (OTPAXKEHUS) OT UYYBCTBUTEIIBHBIX 2JIEMEHTOB U ONTUYECKUX JaTYUKOB
OCYLIECTBIIAECTCS OJJHO3HAYHBIM COOTBETCTBUEM MEXKY JAJIBHOCTBIO pa3MEILECHUS
YyBCTBUTEJIILHOTO 2JIEMEHTA U BDEMEHEM ITOCTYIUIEHUs] CUTHAJIA OTPAYXEHUs HA BXOJ
IIPUEMHOT0 yCTPOKCTBA. IIpennoyTuTenbHo, HeE OTPAaHUYMBASACH, CATHAJIBI OTPAKEHUM
untepdepomerpa Canbsika u uHTephepomerpa Maxa-Llenaepa 10IKHBI TPUXOIUTH HA BXOJL
IIPUEMHOTO YCTPOWUCTBA B PA3HOE BPEMSI, 3TO BPEMS PETYIIUPYETCS JIIMHON YyBCTBUTEIILHOT'O
3JIEMEHTA, TMOO JOTIOTHUTEIBHOM KaTYIIKOM, TMOO pe3epBHBIMU BOJIOKHAMH UyBCTBUTEIIBHOTO
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3J1eMeHTa, JIMOO MHOM ONTUYECKOM JIMHUEN 3aIeP)KKU, KaK 3TO OIMCAHO B HACTOSIIIEM
JIOKYMEHTE.

[58] Taxkum 06pa3oM B KauecTBe ONMUChbIBaeMoro u3BeraTess 400 0OXpaHHOTO BOJIOKOHHO-
OTITUYECKOT0, B COCTaBE KOTOPOTO UCITOIb30BaHBI KOMOMHUPOBAHHBIE HHTEPPEPOMETPHI,
3asIBJIEH U3BEIIATETb OXPAHHBINA BOJIOKOHHO-OIITUYECKUI, B COCTABE KOTOPOT'O UCIIOJIb30BAHBI
KOMOUHHMPOBAHHBIE UHTEPPEPOMETPHI, IO MEHBIIIEH Mepe, COJIePKAIITUIM CTAHIIMOHHYIO YaCTh
C IPUEMOIIEPENAIOIINM YCTPOMUCTBOM, COEAUHEHHBIM C JIMHEMHOM YACTHIO YIIOMSIHYTOTO
U3BEIATENS, IPUUYEM JIMHENMHAS! YacTh MPEACTABIISIET COOO PAa3BETBICHHYIO ONITUUECKYIO
CXeMYy Ha OCHOBE CIUTMTTEPOB M BOJIOKOHHO-OIITUYECKOTO Ka0es, KOTOPhIE TTOCPEICTBOM
COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBSI3BIBAIOT MEXy COOOM
MIPUEMOTIEPEAATIOIIEE YCTPONUCTBO U YyBCTBUTEIILHBIEC 3JIEMEHTHI U3BELIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT O, COAEPHKAIIYIO 3aMKHYThIE KOHTYPBI, (POPMUPYIOIINE CUTHAITBI
OTPaXEHUH, Y KOTOPBIX OJIHU U T€ KE OTPE3KHU ONTUUECKOTO BOJIOKHA KabeJIs SIBIISIOTCS
YyBCTBUTEITLHBIMHU 3JIEMEHTAMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/TACTCS CIBHT (ha3bl
30HAUPYIOILIET0 UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJMHAKOBBIN 1JIs1 000X KOHTYPOB, IPUUYEM OJUH 3aMKHYTbINM KOHTYP MPEICTABIISIET COOOMN
untepdepomerp Maxa-Llenaepa, a npyroit 3aMKHYTBIN KOHTYP MIPEJCTaBIIsIeT COO0i
unteppepomerp Canbsika. Heobs13aTenbHO, CINIUTTEp CyMMATOPa U CIUTUTTEP OTpaXKaTess
unTeppepomerpa Maxa-Llennepa u crumurrepsl nHTEphepomeTpa CaHbsKa pa3MeleHbI B
OIHOM coeauHUTENbHOM MydTe. HeoOs13aTenbHO, CITUTTEP CyMMATOpPa U CIUIUTTEP
oTpaxatens uatepdepomerpa Maxa-Llennepa u crumrrepsr nuaTepdepomerpa CaHbsika
pa3MelleHbl B pa3HbIX COeIMHUTENbHBIX MydTax. Heobs3aTenbHo, mpreMornepeaaroniee
YCTPOMCTBO SIBISETCS PeICKTOMETPOM C OOBETUHEHHBIM BXOJOM U BBIXOOM.
Heobs3aTenbHO, pa3BeTBIIEHHAS ONITHYECKAS CXeMa COACPIKUT ONTUUECKYIO TMHUIO 3aJIEPIKKH,
BBITIOJTHEHHYO IIOCPEICTBOM COSTMHEHUS B OIITUYECKYIO LIEMb HEOOXOAUMOM JIJTMHBI Pe3€PBHBIX
YKUJT BOJIOKOHHO-OMTUYECKOTO Ka0eJsl, UM BBITTOJIHEHHYIO B BUJIE KATYIIKH U3 ONITUYECKOTO
BoJIoKHA. Heobs13aTenbHO, OJTMH U3 CIUIMTTEPOB ONITUYECKOM cXxeMbl uHTephepomeTpa Maxa-
Llennepa BeImOTHEH Ha Oa3e mupkynsTopa. HeoOs3aTenbHO, pa3BeTBICHHAS ONTHUYECKAS
cxema uHtepdepomerpa Maxa-llenaepa BoInoHEHA C BO3MOXHOCTHIO (POPMUPOBAHUS
CUTHAJIOB MHTep(dEepeHIUY B IpSIMOM HarpasiieHud. HeoOs13aTenbHO, pa3BeTBICHHAS
OITUYECKAsi CXeMa BBITIOJIHEHA C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HaMpaBICHUU
CUTHAJIOB UHTEpQepeHIn, chopMUPOBAHHBIX MHTEppepomeTpoMm Maxa-Llenaepa B mpsimom
HaIpaBJIECHUU, IJIe 00ECIIEUNBAETCS UX IOBTOPHOE pa3/IeJICHUE U ITPOXOKIEHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHUEM (Da3bl
CUTHAJIOB, TOCJIE Yero 00eCreunBaeTCss OKOHUYATETbHOE CJI0KEHUE CUTHAJIOB OTPAXEHUS, X
uHTepEepUpOBaHUE U CIeJIOBaHUE K TpUEMHOMY ycTporicTBy. HeoOs3aTenbpHo, curHaii,
chopMupoBaHHbIN UHTEphepomeTpom Maxa-Llennepa B mpssMoM HampaBiIEHUH, IEpEaAETCs
B PA3BETBJIEHHON ONTUYECKON CXEME MO OTACIIBHOMY ITyTH K MIPUEMOTIEPEAAIOIIEMY
ycrpoiictBy. [Ipuuem, untepdpepomerp Maxa-llennepa u unreppepomerp Canbsika
MIPENICTABIISIOT COOOM IBYXJTy4eBble UHTEP(PEPOMETPHI, PUUEM UyBCTBUTEITHHOCTD ONTHUECKOM
cxeMmbl uHTephepomeTpa Maxa-Llenaepa k MexaHMUECKUM BO3/IEHCTBUSIM OJIMHAKOBA Ha
BCEM IPOTSIKEHUMA YYBCTBUTEIILHON YACTH, [IPUYEM UYBCTBUTEIIBHOCTD ONITUYECKON CXEMBI
uHTeppepomerpa CaHbsIKa K MEXaHUIECKUM BO3JICUCTBUSIM MaKCHMMajbHA B Hauale
OTNITUYECKOT0 KOJIbla JTI0OOTO HAIIPABJICHUS Y 3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM
JTAJIbHEM KOHIIE ONITUYECKOTO KOJIbLA (B CEPEAUHE KOIbLA), IPUYEM UYBCTBUTEIIBHOCTh
OIITUYECKOI'O KOJIbLIA IIOCTENEHHO CHUKAETCS OT Hayasa KOJIbLa K CEpeIMHE KOJIbLA
YYBCTBUTEJIILHON YACTHU, IPUYEM BEJIMUMHBI CYMM CUTHAJIOB OTPAXKEHUSI KOHTYPOB
UHTEPGHEPOMETPOB 3aBUCAT OT MOITHOCTH U3ITy4aTENIsl, BETMUUHBI OTBETBIICHHOM JOJIU SHEPTUN

Crp.: 34



10

5

20

25

30

35

40

45

RU 2778043 C2

30HAUPYIOIIETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pa3HOCTHU (pa3 BO3BpAIlla€MbIX CUTHAJIOB,
a U3MECHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPaKEHUSI 3aBUCUT OT CHJIBI, TMHAMHUYECKOM
XapaKTePUCTUKHU BO3JICHCTBHUS Ha UyBCTBUTEbHYIO YACTh U3BELIATENS U [IJ1s1 MHTepdepomMeTpa
CaHbsKa - OT MecTa BO3/IEUCTBUSI HA UYBCTBUTEIbHYIO YaCTh U3BEIIATENS, IPU 3TOM
untepdepomerp Maxa-llennepa He cOamaHCUPOBaAH, TPUYEM JIJIMHBI 1Y UHTEphepomMeTpa
Maxa-1{ennepa BBIpOBHEHBI C JOMIYCTUMOM MOTPEIIHOCTBIO, 3aBUCAILIEN OT JIIUTEIbHOCTH
JIA3€PHOT0 30HUPYIOIIET0 UMITYJIbCA, ITPU 3TOM JIJTMHA OJTHOTO U3 I1JIeY, TPU HEOOXOIMMOCTH
KOMITEHCUPOBaHA KAaKOU-TMOO ONTUYECKOM JIMHUEH 3aJCPIKKH.

[59] Takum 0O6pa3omM B KauecTBe APYroi JIMHEMHOM YacTH 3asiBJICHA JIMHENHAS YaCTh
uzBeraTesi 400 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCIIOJIb30BaAHbI
KOMOMHHPOBAHHBIE HHTEP(HEPOMETPHI, MMPEACTABIISIONIASI COOOM PA3BETBICHHYIO ONITUYECKYIO
CXEeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OINTUUECKOT'0 Kabesisi, KOTOPhIE MOCPEICTBOM
COEAMHUTEIBbHBIX MY(T U TPAHCIIOPTHOTO KAaOEeIIs CBSI3BIBAIOT MEXKTY COO0i
MpUeMoTiepeJaAIoIee YCTPOUCTBO U UYBCTBUTEIIbHBIE 2JIEMEHTBI U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT0, COJIEPKAIIYIO 3aMKHYThIe KOHTYPbI, (GOPMHUPYIOIITUE CUTHATIBI
OTPaXEHUH, Y KOTOPBIX OJTHU U T€ KE OTPE3KH ONTUUECKOTO BOJIOKHA KAOEJIs SIBIISIOTCS
YyBCTBUTEILHBIMHU 3JIEMEHTaMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3/TACTCS CABHT (ha3bl
30HIUPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJIMHAKOBBIN JIJI1 000MX KOHTYPOB, IIPUUEM OJWH 3aMKHYTHIH KOHTYP IIPEACTABIISIET COOON
unteppepomerp Maxa-Llenaepa, a 1pyroit 3aMKHYTBII KOHTYP MpPeICTaBIsET COOOi
unteppepomerp Canbsika. Heobs13aTenbHO, CINIUTTEP-CYMMATOP U CIUTUTTEP-OTPAKATEh
unteppepomerpa Maxa-Llenaepa u crmurrepsl uHTEppepomeTpa CaHbsika pa3MelIeHbI B
OJTHOM coemMHUTEeNbHOM My(hTe. Heobs13aTenbHO, CINTUTTEP-CyMMATODP U CIUTUTTEP-OTPAKATETh
unTeppepomerpa Maxa-Llennepa u crumutrepbl HHTEpdhepomeTpa CaHbsKa pa3MellecHbI B
Pa3HbBIX COEMHUTENbHBIX My(pTax. Heobsi3aTenbHO, mpueMoriepeatoiiee yCTPpOMCTBO SIBIISIETCS
pedaekToMeTpoM ¢ 0OOBETMHEHHBIM BXOI0M M BBIX00M. HeoOs3aTennbHO, pa3BeTBICHHAS
ONITUYECKAs CXeMa COACP)KUT ONTUYECKYIO JIMHUIO 33/IEPKKU, BBITTOJIHEHHYIO ITOCPEICTBOM
COEAMHEHUS B OIITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJJOKOHHO-
OINTUYECKOT0 Ka0eJIs, WU BBITIOJIHEHHYIO B BUJI€ KATYIIIKU U3 OMITUYECKOTO BOJIOKHA.
Heo0s3aTenbHo, OJIMH U3 CINIUTTEPOB ONTUYECKOM cXeMbl uHTepdepoMmeTpa Maxa-Ilennepa
BBIMOJIHEH Ha 6a3e nupkynstopa. Heobs3atenbHO, pa3BeTBIEHHAS ONITUYECKAS CXeMa
unTeppepomerpa Maxa-Llennepa BoInojiHEHA C BO3MOKHOCTHIO (DOPMUPOBAHUS CUTHAJIOB
uHTEpQEepeHIrH B IPSIMOM HarpaBiieHun. HeoOsi3aTeIbHO, pa3BETBIICHHAS ONITUYECKAS CXeMa
BBITIOJIHEHA C BO3MOYKHOCTBIO OTPAKEHHUsI B OOpaTHOM HAIIPABJIEHUM CUTHAJIOB
uHTepdepeHuu, chopmMupoBaHHBIX UHTEphepomeTpoM Maxa-Llennepa B mpssMmom
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHHEM (Da3bl
CUTHAJIOB, MOCJIE YETO 00eCIeUurnBAETCSI OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAKEHUS, UX
uHTephepupoBaHUE U CIIEOBAHUE K TPUEMHOMY ycTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHbIN UHTEpPepomeTpoMm Maxa-Llennepa B mpssMOoM HampaBIIEHUH, TIEpEAAETCS
B pa3BETBJICHHOM ONTUYECKOM CXeMe IO OT/ACIbHOMY IyTH K IIPUEMOIIepeIatoieMy
ycrpoucTBy. ITpudem, natephepomerp Maxa-Ilennepa u uareppepomerp CaHbska
MIPEJICTABIISIOT COOOM IBYXJTy4eBble MHTEP(PEPOMETPHI, PUUEM UyBCTBUTEIIBHOCTD ONTHUECKOM
cxeMbl UHTEphepomeTpa Maxa-Llenaepa kK MEXaHUYECKUM BO3EHCTBUSIM OJJMHAKOBA Ha
BCEM IMPOTSHKCHUN YYBCTBUTEIILHOM YaCTH, TPUYEM UyBCTBUTEITBHOCTh ONITUYECKON CXEMBI
unTeppepoMerpa CaHbsIKa K MEXaHUYECKMM BO3JIEUCTBUSIM MaKCUMajlbHA B Hauale
OTITUYECKOTO KOJIbla JTI0OOTO HATIPABJICHUS Y 3HAUUTEIIPHO HEUYBCTBUTEIbHA HA CAMOM
JlaJIbHEM KOHIIE ONITUUECKOT0 KOJIbIa (B CEpeIMHE KOJIblA), TPUYEM YyBCTBUTEIILHOCTD
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OITHYECKOI'O KOJIbIla IIOCTENEHHO CHU)KAETCS OT Hauajla KOoJIbla K CEpe/IMHE KOJIbIa
YyBCTBUTEILHOM YaCTH, MPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPAXKEHUSI KOHTYPOB
UHTEPHEPOMETPOB 3aBUCAT OT MOITHOCTH U3ITyJaTENsl, BETMIMHBI OTBETBIICHHOM JOJIM SHEPTUH
30HAMPYIOIIETO UMITYJIhCA, HAYaJIbHOTO 3HAUCHUS pa3HOCTHU (ha3 BO3BpAIla€MbIX CUTHAJIOB,
a U3MEHEHUE BEeJIMYMHBI CYMMBbI CUTHAJIOB OTPaKEHUS 3aBUCUT OT CUJIbI, TMHAMUYECKOMN
XapaKTePUCTUKHU BO3ICHCTBUS HA UyBCTBUTEIIbHYIO YACTh U3BEIIATES U 17151 uHTepdepomMeTpa
CaHbsKa - OT MeCTa BO3/IEWCTBUS HA UYBCTBUTEIbHYIO YACTh U3BEIIATEIS, IPU 3TOM
untepdepomerp Maxa-Llennepa He cOanaHCUpOBaH, TpUYEM JIJIMHBI TIeY HHTEphepoMeTpa
Maxa-1{ennepa BBIpOBHEHBI C JOITYCTUMOL MOTPEIIHOCTHIO, 3aBUCSIIEH OT JJIUTEIbHOCTH
JIa3ePHOT0 30HUPYIOIIET0 UMITYJIbCA, ITPH 3TOM JIJTUHA OJTHOTO U3 IIJIeY, TPU HEOOXOIUMOCTH
KOMIIEHCUPOBAaHA KAKON-IMOO ONTUYECKON JIMHUEHN 3a/ICPIKKU.

[60] Takum 0O6pa3oM B KauecTBe JPYroi COeIUHUTENILHON MY THI 3asiBJIeHA
coequHuTeIbHas MydTa uzBematesns 400 OXpaHHOTO BOJIOKOHHO-OITUYECKOTO, B COCTaBE
KOTOPOTO MCITOJIb30BaHBI KOMOMHUPOBAHHBIE HHTEP(HEPOMETPHI, TIPEICTABIISIONIAsT COOOMH
COEAMHUTEIbHYIO My(TY, B KOTOPOM pa3MeIlleHa ONITHYECKAsl CXeMa U3BEIIaTelNs] OXPAaHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPXKAIIAS JIEMEHTHI 3aMKHYTHIX KOHTYPOB, (POPMUPYIOIIHNX
CUTHAJIbl OTPAXKEHUM, Y KOTOPBIX OJHHU U T€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA Kabess
SIBJISIFOTCS] UyBCTBUTEIIBHBIMU 3JIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CIABUT
(ha3bl 30HIUPYIOIIETO UMITYJIBCA B COOTBETCTBHMU C OKa3aHHBIM (PM3UYECKUM BO3JICHCTBUEM,
OJMHAKOBBIN JIST 000MX KOHTYPOB, TPUUYEM OJUMH 3aMKHYTBIM KOHTYp MPECTaBIISIeT COOOMH
unteppepomerp Maxa-Llennepa, a Ipyroit 3aMKHYTHIN KOHTYP MPEICTABIISIET COOOi
untepdepomerp Canbsika. HeoOs13aTeIbHO, OJIMH U3 CIUTMTTEPOB ONTUYECKOM CXEMBbI
unTepdepomerpa Maxa-Llennepa BoiroTHeH Ha 6ase qupkysstopa. [Ipuuem uatepdepomerp
Maxa-Llennepa u nateppepomerp CaHbsIKa MPEACTABISIOT COOOI ABYXITyUeBbIE
UHTEepPEPOMETPHI, IIPUUEM YYBCTBUTEIILHOCTH ONITUYECKOM CXeMbl HHTepdepoMeTpa Maxa-
Llennepa Kk MEXaHUYECKUM BO3EHUCTBUSIM OJIMHAKOBA HA BCEM MPOTSIKEHUU UyBCTBUTEIbHOMN
YaCTH, PUUEM YYBCTBUTEIBHOCTh ONMTHYECKOM cXxeMbl UHTephepoMmeTpa CaHbsKa K
MEXaHUYECKUM BO3/IEUCTBUSIM MaKCUMAJIbHA B Ha4aJjie ONTUYECKOTO KOJIbIa JTI000TO
HaIpaBJIEHUs] U 3HAUUTEJIbHO HEUYBCTBUTEIbHA HA CAMOM JIaJIbHEM KOHIIE ONITUYECKOTO
KOJIbLA (B CEpeAVHE KOJIbLIA), TPUYEM YYBCTBUTEILHOCTDH OIITUUECKOTO KOJIbIAa TIOCTEIIEHHO
CHWKAETCsl OT HayaJla KOJIbla K CEPEIMHE KOJIbIIAa YYBCTBUTEIILHON YACTH, ITPUUEM BEJTUUMHBI
CyMM CUTHAJIOB OTPa’XKeHUsI KOHTYPOB UHTEP(PEPOMETPOB 3aBUCAT OT MOIITHOCTH U3ITydaTeIs,
BEJIMUMHBI OTBETBJICHHOMW JOJIM 3HEPTUU 30HIUPYIOLIETrO UMITYJIbCa, HAUAJIbHOTO 3HAYCHUS
pa3HocTH (a3 BO3BpaIllaeMbIX CUTHAJIOB, 2 UBMEHEHHUE BEJIMUMHBI CyMMBbI CUTHAJIOB OTPAXXEHUS
3aBUCUT OT CUJIbL, U JUHAMUYECKON XapaKTEPUCTUKU BO3EHCTBUS HA UYBCTBUTEIbHYIO YACTh
u3Bematens. Heo6s3aTenpHo, nHTephepomerp Maxa-llennepa He cOataHCUPOBaH, IPUYEM
JUTMHBI 1€ MHTepdepomeTpa Maxa-LleHaepa BEBIpOBHEHBI C TOMYCTUMOM MOTPEITHOCTHIO,
3aBUCSIIIEH OT JJIUTEIIbHOCTH JIA3€PHOTO 30HIMPYIOIIEr0 UMITYJIbCA, ITPU ITOM JIJTMHA OJJHOTO
13 TIeY, ITPU HEOOXOMMOCTH KOMIIEHCUPOBaHAa KaKOH-IMOO0 ONITUUECKOM JIMHUEH 3a/ICPIKKU.
Heo06s3aTenbHO, onTUYecKast JIMHUS 3aJCPIKKHU TIPEICTABIIIET COOOM OMTUUECKYIO JTMHUIO
3aJIEP)KKH, BBITIOJIHEHHYIO MTOCPEJICTBOM COEAMHEHHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM
JUTMHBI PE3€PBHBIX JKUJT BOJIOKOHHO-ONITHUECKOTO KaOelIsi UjIv BBITIOJTHEHHYIO B BUJIE KATYIIIKH
U3 ONTUYECKOTO BOJIOKHA.

[61] TakuM 0O6pa3oM B KauecTBE APYTroil ONTUUECKOM CXeMBI 3asiBIEHA ONITUYECKas cCXeMa
u3Bemarelst 400 OXpaHHOTO BOJTOKOHHO-ONITUYECKOTO, B COCTABE KOTOPOTO HUCIIOJIb30BAHBI
KOMOMHMPOBAHHBIE HHTEPPEPOMETPHI, MPEICTABIISAIONIAS COO0M KOMOMHUPOBAHHBIE
uHTEP(hEPOMETPHI ISl U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO, PEATU3YIOIIUE
OINITUYECKYIO CXEMY, COJIEPIKAIITYIO 3AMKHYThIE KOHTYPbI, (DOPMUPYIOITUE CUTHAIIBI OTPAKEHUH,
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y KOTOPBIX OJTHU U T€ K€ OTPE3KU ONTUUECKOTO BOJIOKHA KaOeJIs SIBJISIOTCS UyBCTBUTEIIbHBIMU
3IIEMEHTaMH UHTEP(HEPOMETPOB, B KOTOPHIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIHCA
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM, OJIMHAKOBBIM 17151 00OUX KOHTYPOB,
MPUYEM OJIMH 3aMKHYTBIM KOHTYp MpeacTaBiseT codoi unreppepomerp Maxa-Llenaepa, a
JIPYroy 3aMKHYTBIM KOHTYP NpeacTaBiset coooit unteppepometp Canbsika. HeobsizaTenbHo,
OJIMH U3 CIUTUTTEPOB ONTUYECKOM cXeMbl HHTephepomeTpa Maxa-llenaepa BoIoiHEH Ha
6a3e uupkysitopa. [Ipudem, unreppepomerp Maxa-Llenaepa u unreppepomerp Canbsika
MIPEJICTaBIISIOT COOOM IBYX/Ty4eBble UHTEP(PEPOMETPHI, TPUUEM UyBCTBUTEIIBHOCTb ONITUUECKOM
cxembl HHTEpepomeTpa Maxa-llenaepa Kk MEXaHUYECKUM BO3EUCTBUSIM OJIMHAKOBA HA
BCEM IIPOTS)KEHUU YyBCTBUTEIILHOM YaCTH, IIPUYEM YYBCTBUTEIIBHOCTH OIITUYECKON CXEMBI
unTepdepomerpa CaHbsiKa K MEXaHUYECKUM BO3/IEHCTBUSIM MaKCUMallbHa B HayaJje
ONITUYECKOI0 KOJIbLA JTI0OOT0 HAIIPABIICHUS U 3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM
JTAJIbHEM KOHIIE ONITUYECKOTrO KOJIbLA (B CEpEAUHE KOIbLA), IPUYEM UYBCTBUTEIILHOCTh
OIITUYECKOI'0 KOJIbIIA IIOCTEIIEHHO CHUXKAETCS OT Hayasa KOJIbLA K CEpEIMHE KOJIbLA
YYBCTBUTEIILHON YaCTH, IPUYEM BEIIMYMHBI CYMM CUTHAJIOB OTPAXKEHUSI KOHTYPOB
UHTEPPEPOMETPOB 3ABUCST OT MOIIHOCTH M3JTy4aTeIs, BEIMYMHBI OTBETBIIEHHO 101 SHEPT UM
30HAUPYIOILETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pA3HOCTHU (pa3 BO3BpAIA€MbIX CUTHAJIOB,
a U3MEHEHUE BEJIMYMHBI CYMMBI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI, U IUHAMUYECKON
XapaKTEPUCTUKU BO3/CUCTBHS HA UYBCTBUTEIIbHYIO YaCcTh u3BelaTens. HeoOs3arenbHo,
unteppepomerp Maxa-Llenaepa He cOanmancupoBaH, MpUUeM JJIMHBI TJIed uHTepepomeTpa
Maxa-1{ennepa BBIpOBHEHBI C JOITYCTUMOM ITOTPEIIHOCTBIO, 3ABUCAIIEH OT JJIUTEIBHOCTH
JIA3€PHOTO 30HAUPYIOLIETO UMITYJIBCA, IIPU 3TOM JIJIMHA OHOTO U3 IIeY, IPU HEOOXOIMMOCTH
KOMITEHCUPOBaHa KaKOW-IMOO ONTUUECKOM TUHUEH 3a1epkku. HeoOs3aTenpHO, onThuuecKas
JIMHUS 33/IEP’KKU MPEJCTABISIET COOOM ONTUYECKYIO JTMHUIO 33/I€P’KKH, BHIIOJIHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTUUECKYIO [eTTh HEOOXOAMMOM IJTMHBI Pe3ePBHBIX KUIT
BOJIOKOHHO-OIITUYECKOTO KaOeJsl WM BBITTOJHEHHYIO B BUJIE KATYIIKU U3 OIITUYECKOTO
BOJIOKHA.

[62] Takum 0Opa3oM B Ka4ecTBe APYroro cnocoda CUrHaIM3aLUY 3asBIIEH CIIOCO0
CUTHAJIM3aLMK ¢ UcioJib3oBaHueM ussernaress 400 oXxpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHENHOM 4aCThIO0 C KOMOMHHPOBAHHBIMU HHTEPPEPOMETPAMHU, B COOTBETCTBUU C KOTOPBIM:
00€CreunBaIOT pa3MEeILEHUE UyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHOMN YaCTH U3BEIATENS
OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO, MTPEACTABIISIONIEH COOON pPa3BETBICHHYIO ONITUYECKYIO
CXeMy, KOTOPYIO IIOCPEICTBOM CIUIMTTEPOB, COSAMHUTEIBHBIX MY(T U BOJIOKOHHO-
ONTUYECKOI0 KaOellsi pa3MeIaloT Ha 3JIEMEHTaX OrpakJeHus (Ha KO3bIpbKe, W/WIK Ha
MOJIOTHE, W/WJIX Ha TPOTUBOIOAKOITHOM 3aTrpak/IeHUN), GOPMHUPYIOT JIa3ePHBIA UMITYJIBC C
BBIXO/1a ITPUEMOTIEPEIAIOLIETO YCTPOMCTBA HA BXO/I YIIOMSIHYTOM JIMHEMHOM YaCTH M TIOJTY4atoT
BO3BPAILIEHHbIE UMITYJIbCHI, BJISIOLIMECS CUTHATIAMU OTPAXKEHUS, HA BXO/I
MIPUEMOIIEPEAAIOIIETO YCTPOMCTBA IO TOMY K€ ITyTH, HO B 00paTHOM HAIlpaBJIECHUH, IPUUEM
JIMHEMHAs YaCTh COJIEPIKUT ONTUUECKYIO CXeMYy KOMOMHUPOBAHHBIX UHTEPPEPOMETPOB IS
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT O, CONEPKALLYIO 3aMKHYTbIE KOHTYPBI,
(GhopMUPYIOIIME CUTHAIIBI OTPaKEHHUH, y KOTOPBIX OJTHU U T€ e OTPE3KU ONTUYECKOT O BOJIOKHA
KaOes SIBISIOTCS YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(PEPOMETPOB, B KOTOPBIX CO3/1AETCS
caBUr ($a3bl 30HIUPYIOIIETO UMITYJICA B COOTBETCTBUM C OKa3aHHBIM (PU3NYECKUM
BO3/ICHCTBUEM, OJMHAKOBBIHN JIJI1 00OMX KOHTYPOB, IPUUEM OJIMH 3aMKHYTbhI KOHTYP
npenacrasisieT codoit uaTepdepomerp Maxa-Llennepa, a 1pyroit 3aMKHYTHINA KOHTYD
npeacTaBisieT codoi uHTephepomeTp CaHbsiKa, IPU 3TOM PETUCTPUPYIOT U3MEHEHUE
BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUSI, COOTBETCTBYIOLIEE BEIMYMHE U XAPAKTEPY YIIPYTON
nedopMalyy 9yBCTBUTEITBHBIX 31eMeHTOB. HeoOs3aTenbHO, CIUTUTTEP-CyMMATOP U CIUTUTTEP-
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oTpaxaTtenb uHTepdepomeTpa Maxa-Llenaepa u crumrreps unTepdepomerpa CaHbsika
pa3MenamT B OJHON COeAUHUTENTbHON My Te. HeoOs3aTenbHO, CINTUTTEP-CyMMATOp U
CIUIMTTEP-OoTpaxarteib uHTepdepomerpa Maxa-llennepa u crmurtepsl UHTEphEpoMeTpa
CaHpsika pa3MeniaroT B pa3HbIX COSIMHUTEIBbHBIX My(dTax. Heobs3aTenpHO,
MpueMoTniepeJaroIIee YCTPOUCTBO SABISETCS peIeKTOMETPOM C OOBEAMHEHHBIM BXO0M U
BbIX0/10M. Heobs13aTenbHO, O/TUH U3 CIUIMTTEPOB ONITUYECKOM CXeMbl MHTEpdepomeTpa Maxa-
Llennepa BoIMOMHAIOT HA O6a3e HUpKyIsiTopa. Heobsi3aTenbHO, pa3BETBICHHYIO ONITUYECKYIO
cxeMy unrepdepomerpa Maxa-Llennepa BbIOTHSAIOT C BO3MOXKHOCTBIO (DOPMUPOBAHMUS
CUTHAJIOB MHTEp(EPEHIMU B TIPSMOM HarpasjieHun. HeoOs3aTenbHO, pa3BEeTBIICHHYIO
ONITUYECKYIO CXEMY BBIMOJIHSIOT C BO3MOYKHOCTBIO OTPAXKEHHUSI B OOPaTHOM HAIIPABJICHUU
CUTHAJIOB MHTepdepeHImH, chopMUPOBAHHBIX HHTEphepoMmeTpoM Maxa-lleHepa B mpssMoM
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIEHUE U ITPOXOKIEHHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpaTHOM HAIIPABJICHUU C TOBTOPHBIM MU3MEHEHHEM (Da3bl
CUTHAJIOB, MOCJIE YETO 00eCIeurnBAETCS OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAKEHUS, UX
uHTepheprupoOBaHUE U CIIEJOBAHUE K TPUEeMHOMY ycTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHbIN HHTEpPepomeTpoMm Maxa-Llennepa B mpssMoM HampaBIIEHUH, TIEpEIAETCS
B Pa3BETBJIEHHON ONTUYECKON CXEME MO OTACIBHOMY IIyTH K IPUEMOTIEPEAAIOIIEMY
ycrporcTBy. ITpudem, obecnieunBarot uuteppepomerp Maxa-Llenaepa u obecrieunBaroT
untepdepomerp CaHbsIKa, IPEICTABIISIONIHE COOOM IBYXTy4eBbIe MHTEPHEPOMETPBI, TPUUEM
YYBCTBUTEIBLHOCTh ONTUUYECKOM cxeMbl MHTEphepomeTpa Maxa-Llenaepa k MeXaHUYECKUM
BO3/IEUCTBUSIM OJIMHAKOBA HA BCEM MPOTSIKEHUU UYBCTBUTEIIBHON YaCTH, TPUYEM
YYBCTBUTEIBHOCTh ONTUUECKOM cxeMbl MHTEphepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3/IEHCTBUSIM MaKCUMaJIbHA B HA4YaJIe OMTUYECKOTO KOJIbIIA JIIO0OT0 HAITPABIIEHUS U
3HAYUTEIIbHO HEYYBCTBUTEIbHA HA CAMOM JAJIbHEM KOHIE ONTUYECKOT 0 KOJIbLA (B CEpEAUHE
KOJIbLA), IPUUEM UYBCTBUTEIIbHOCTh OIITUYECKOTO KOJIbLA IOCTEIIEHHO CHUXKAETCS OT HaYalia
KOJIbLA K CEPEIMHE KOJIblla UyBCTBUTEIbHOMN YACTH, TPUYEM BEJIMUYMHBI CYMM CUTHAJIOB
OTPaXE€HUsI KOHTYPOB UHTEPGHEPOMETPOB 3aBUCSIT OT MOIITHOCTH U3JTydaTessl, BEJIMUNHBI
OTBETBJICHHOM JOJIM 3HEPTUU 30HAUPYIOLIETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHHUS PA3HOCTHU
(a3 Bo3BpaIaeMbIX CUTHAJIOB, & U3MEHEHUE BEJIMYMHBI CYMMBI CUTHAJIOB OTPa’KeHUSI 3aBUCUT
OT CHJIbI, IMHAMUUYECKON XapaKTEPUCTUKU BO3ACUCTBUS HA UYYBCTBUTEIbHYIO YACTh U3BEIATEIS
u 1 uaTepdepomerpa CaHbsIKa - OT MECTa BO3JIEMCTBUS HA YYBCTBUTEIILHYIO YaCTh
u3BeIaTes, mpu 3ToM uHTeppepomeTp Maxa-Llenaepa He cOamaHcupoBaH, IpUIEeM JJIUHbI
ied uHTepdepomeTpa Maxa-I{eHmaepa BEIpOBHEHBI C JOITYCTUMOM ITOTPEITHOCTHIO, 3aBUCSIIICH
OT JUIMTEIBHOCTH JIA3€PHOTO 30HAUPYIOLIETO UMITYJIbCA, IPU 3TOM JUIMHY OJHOTO U3 IUIEY,
MpY HEOOXOUMOCTH KOMITIEHCUPYIOT KAaKOU-TMOO ONITUYECKOM JIMHUEH 32 PIKKH.

[63] Ha ¢ur. 5 mokazana nmpumepHasi pyHKIMOHAIbHAS CXeMa U3BEIIATEIs] OXPaHHOTO
BOJIOKOHHO-OIITUYECKOT'0, B COCTaBE KOTOPOTO UCTIOIB30BaAHBI COBMECTHBIE MUHTEPHEPOMETPHI.
[IpennouyturenbHO, HE OTPAHUYMBASICH, TPEAIAraeMblil u3BemaTeab S00 oXpaHHBIN
BOJIOKOHHO-OITUYECKHIA, B COCTABE KOTOPOT'O UCIIOIB30BAHbI COBMECTHBIE UHTEP(HEPOMETPHI
CO CCBUIKOM Ha (UTr. 5, CONEPKUT, IO MEHBIIIEH Mepe: TprueMoIiepearoliee ycrpoictso 501,
cojiepKaIiiee BbIUMCIUTETLHOE YCTPONUCTBO U OJUH UJIM HECKOJIBKO PeIEKTOMETPOB, B TOM
Yuciie, ¢ 00bEIMHEHHBIMU BBIXOJAMU U3TyUaTellsl U IPUEMHUKA CUTHAJIOB, K KOTOPBIM
MOJIKJTF0YAETC TpaHCHOpTHas yacTb 502 ontuueckor cxeMbl u3Bemarens. [IpeamnoururensHo,
HE OrpaHUYMBASICh, TpaHCIIOPTHAA YacTh 502 usBemaresns S00 COCTOUT U3: OTPE3KOB
BOJIOKOHHO-OINTUYECKOTO KabeJisi, COeIMHUTENIbHBIX 3JIEMEHTOB, AenuTelst S03 MOIITHOCTH
JIa3€PHOTO UMITYJIbCA, COCTOSIIIETO U3 CINIUTTEPOB, 0OECIIEUMBAIOIIMX CHUKEHUE MOIITHOCTH
SHEPIUM JIA3EPHOTO UMITYJIBCA B PACIIPEICIICHHONW ONTUYECKOW CXEME U3BEILIATEIIS 10
HeoOxouMoro ypoBHs. [IpennoyTuTebHO, HE OTPAaHUYMUBASICH, YyBCTBUTEIbHbBIC 3JIEMEHTHI
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cocToAT u3: crurTepa 504, pa3Aestoero SHEPru0 30HAUPYIOLIErO UMITYJIbCa HA IBE YaCTH,
oTpe3koB 505, 506 UyBCTBUTENBHBIX 3JIEMEHTOB BOJIOKOHHO-OIITUYECKOTO KabeJIsl, CIUIUTTEPOB
507-510, mpuuem uaTEphepoMeTp MalikenbcoHa 00pa30BaH COBMECTHO OOIITUM CITUTTEPOM
504, o01mMMH oTpe3KkamMu Kadess UyBCTBUTEIbHBIX 31eMeHTOB 505 u 506, oOmmMu
crTTepaMu-paszaenurensamu 507, 508 u crumrrepamu-oTpaxarensmu 509, 510,
untepdepomerp Canbsika 06pa3oBaH COBMECTHO OOIIUM CIUTUTTEPOM 504, OOIIIMMU OTPE3KAMU
KabeJist 4yBCTBUTEIBHBIX 5ieMeHTOB 505 u 506, ob1mmu crmrTepaMmu-pasaenuresisimu 507,
508 ¢ 3aMKHYTBIMU BbIBOJAMU U KaTyiikou 511. IIpeanouyrureabHo, He OTpaHUYMBASCH U
HeoO0s13aTeNIbHO, CIUIUTTEPHI 504-510, pa3MelieHbl B OHOM WU HECKOJIbKUX COSTMHUTETbHBIX
MydTax. B kauectBe npumepa, HO HE OrPAHUYEHUS, IJIEMEHTHI HHTEPPEPOMETPOB
Matikenbcona 1 CaHbsIKa MOTYT OBITh Pa3MEIIeHbI B OJTHOW UJIM B PA3HBIX COETMHUTEITbHBIX
My Tax, C OTHOM CTOPOHBI UJIH C IBYX CTOPOH OTPe3K0B 505, 506 4yBCTBUTEIBHBIX 3JIEMEHTOB.
[TpeanouTuTenbHO TPAHCHOPTHAS YACTh COJIEPIKUT HECKOJIbKO OTBETBJIEHUI (KAK MUHUMYM
O KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U IPUMEHEHHOM ONITUYECKOUN CXEMBI JIEJICHUSI SHEPTUX
30HIUPYIOLIETO UMITYJIbCA IEIIUTENS ), KOTOPBIE MTOCTYIAIOT HA BXOJl COOTBETCTBYIOIIETO
crumutTepa 504, pa3MEIIeHHOTO B COOTBETCTBYIOIIEH COeIMHUTENTbHON My(dTe. B kauecTBe
MpuMepa, Ho He OrpaHudeHus], CIMTTEPbI 509, 510 KaX Al MOTYT OBITH peaJIM30BaHbI HA
0ase MUPKyIITOPOB. B KauecTBe mpuMepa, HO He OTPaHMUYCHMS], BMECTO KaTYyIIKK 511 MOKeT
OBITh UCIIOJIL30BAHA UHAS ONITUYECKAS JIMHUS 3a/IEP)KKHU, HAIIPUMED, HE OTPAHUUMBASICh
BBITIOJIHEHHASI TTOCPEJICTBOM COEMHEHUSI B OIITUUYECKYIO LIETTh HEOOXOAUMOM JITTUHBI PE3EPBHBIX
YKUJT BOJIOKOHHO-OIITUYECKOTO KaOesl.

[64] Takoi uzBemarenb 500 OXpaHHBINA BOJIOKOHHO-OIITUYECKUH MTPEAIIOUYTUTENIBHO, HE
OT'pPaHUYUBASICh, pabOTaeT ciaenyomuM oopa3oM. [IpenmnouTureIbHO, HE OTPAHUYUBASICH,
OT UCTOYHHUKA JIA3€PHOTO U3JIYUYECHUS B ONITUUECKYIO CXeMY Ha BXOJ TPAHCIIOPTHOW YaCTH
YCTPOMCTBA U J1aJiee Ha BXOJ ACIIUTEIISI MOIIIHOCTH MTOCTYIAET KOPOTKMUI JIAa3€PHBII UMITYJIbC,
Ha JAEIUTENIe MPOU3BOIUTCS JIEJIEHUE MOIIHOCTA UMITYJIbCA Ha 10JM. [IpearnouTurenbHo, He
OrPaHUYMBASICH, AEJIUTEIb BBIIIOJIHEH U3 CIUIMTTEPOB C PA3JIMYHOM CTENEHBIO AEICHUS,
PACIIOIOKEHHUE CIUTUTTEPOB JEITUTENSI COOTBETCTBYET OIITUUECKOM CXEME YCTPOWCTBA U CTPOTO
He onpenensiercs. [ [peanoyTuTennbHO, HE OrPAHUUMBASChH, PA3/IETICHUE SHEPTUU 30HIMPYIOLLIETO
UMITYJIbCA TTPOU3BOAUTCS 10 HEOOXOIMMOT'O YPOBHSI MOIITHOCTH B 1IEJISIX 0OecrieyeHust
BEJIMYMHBI CUTHAJIOB OTPaKEHUsI, COOTBETCTBEHHO, MHTep(epomeTpa MalikebCOHA U
unTeppepomerpa CaHbsiKa OT UyBCTBUTEIIBHOM YACTU ONITUYECKON CXEMBbI YCTPOICTBA B
HOMHHAJIbHOM JUANAa30HE IIKAJIbl U3MEPEHUMN IIPUEMHOTO ycTporcTBa. [IpeamnouyrurensHo,
HE OTPAHUYMBASICh, BPEMSI IOCTYIUIEHUS] UHTEP(PEPUPYIOLIUX CUTHAJIOB Ha BXOJ1 IPUEMHOTO
YCTPOMCTBA 3aBUCUT OT CKOPOCTHU PACIIPOCTPAHEHHS JIA3EPHOTO U3JIYUYEHHS B MaTEPUAIIE
OINTUYECKOTO BOJIOKHA, OT JJIMHBI TPAHCTIOPTHOW YACTHU U JJIMHBI YyBCTBUTEIILHON YaCTH,
BKJIIOUAS JJIMHY PETYJIMPOBOYHBIX KaTylIek. [ [pearnoyTuTennbHO, He OrpaHUYUBASICh, BETMUUHA
CUTHAJIOB OTPa’KE€HUsI, COOTBETCTBEHHO, MHTep(epomeTpa MalikeabpcoHa U UHTEphEpoMeTpa
CaHbsika 3aBUCHUT OT CTETIEHU 3aTyXaHHUs CUTHAJIA B ONITUYECKOM BOJIOKHE, CTETICHH JIEJICHUS
SHEPIUM 30HAUPYIOLIETO UMITYJIBCA B TPAHCIIOPTHOM YAaCTH YCTPOMCTBA, BEJIMUUHBI CABUTA
(a3 Bo3BpaIllaeMbIX CUTHAJIOB UYBCTBUTEJILHOM YaCTH YCTPOWCTBA, CBA3aHHOM C PA3HOCTHIO
(hOPMBI U ITTUHBI MyTeH IBU)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHMsI BO3/IEHCTBUSI.
[TpennouyturenbHO, HE OTPAHUYUBASACH, U3BMEHEHHUE BEJIMUUHBI CYMMBbI CUTHAJIOB OTPAXKEHUS
3aBUCHUT OT CUJIbI U IMHAMWUYECKOMN XapaKTEPUCTUKU BO3JEHCTBUS HA YyBCTBUTEIBHYIO YACTh
M3BEIIATENS], BOZHUKAIOIIEH OT JUHAMHAYECKOT O BO3AEHCTBUSI HAPYILIUTEIISI HA KOHCTPYKIHMIO,
Ha KOTOPOW 3aKpeIyIeHa YyBCTBUTENIbHAS YaCTh YCTpoicTBa. [IpennoururensHo, He
OT'PAaHUYUBASICh, OTITUUECKAS CXeMa KaK10M KOHTPOJIUPYEMOM 30HBI UCTIONIB3YET JIF000M
MeTOJ1 peIEKTOMETPUUECKOTO UBMEPEHUS, B TIOOOM COYETAHUM, B TOM YUCIIE METO/]
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JIBYXJIYYE€BBIX UHTEPPEPOMETPOB, B TOM UHUCIIE METO/IbI UHTepepomeTpa MalikelnbcoHa U
unTepdepomerpa CaHbsIKa, M COACPKHUT, COOTBETCTBEHHO, KOHTYP UHTEphEepoMeTpa
MatikenbcoHa u KOHTYp uHTephepomeTpa Canbska. [IpeanoyturenbHo, He OTpaHUUUBASICH,
OJIHU 1 TE K€ OTPE3KU ONTUYECKOTO BOJIOKHA KA0EIIsl OTHOBPEMEHHO SIBJISIOTCSA
YYBCTBUTEJIbHBIMU 3JIEMEHTAMU 000MX UHTEPPEPOMETPOB, B KOTOPHIX CO3AAETCS CABUT (Pa3bl
30HIMPYIOILETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM,
OJIMHAKOBBIN JJ1s1 000MX KOHTYPOB. I IpeAnouTuTenbHo, He OrpaHUUMBASICh, UYyBCTBUTEIIbHOCTh
ONTUYECKOM cxeMbl UHTephepoMeTpa CaHbsKa K MEXaHUYECKUM BO3JIEHCTBUSIM MaKCUMaJIbHA
B HauaJie ONMTHYECKOTO KOJIbLA (CO CTOPOHBI crutuTTepa 504) 11000r0 HATIpaBICHUS U
3HAUYUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM JAJIbHEM KOHIE ONITUYECKOTO KOJIbLA (B CEPEANHE
KOJIbIIa HA KaTylke 511), mpruieM 4yBCTBUTEIILHOCTh ONITUYECKOTO KOJIbLA [OCTENEHHO
CHWKAETCs OT HavaJla KOJIbIA K CEPEIMHE KOJIbLA YYBCTBUTEIIbHON YaCTH, BEJIMYUHA CYMMBI
CUTHAJIOB OTPAXKEHUS 3aBUCUT OT MOIIIHOCTHM U3J1y4aTessl, HA4ajJbHOI'O 3HAUEHHUS Pa3HOCTH
(a3 Bo3BpaIiaeMbIX CATHAJIOB M MECTA BO3EHUCTBUS, 2 NI3MEHEHHE BEIMIMHBI CyMMBI CHTHAJIOB
OTPAXKEHUS 3aBUCUT OT CUJIbI U IUHAMUYECKON XapaKTEPUCTUKH BO3JIEUCTBUS HA
YyBCTBUTEJIBHYIO 4aCTh U3Bewarens. [IpeanouturenbHo, HE OTPaHUYMBASICD,
YYBCTBUTEIBHOCTb ONTUUYECKON CXeMbl MHTEphepomMeTpa MalikenbCoHa K MEXaHUUECKUM
BO3JIEHUCTBUAM OJMHAKOBA HA BCEM IPOTSKEHUH YyBCTBUTEIIBHON YaCTU OIITUYECKON CXEMBI,
BEJIMYMHA CUTHAJIA OTPAKEHMS 3aBUCUT OT MOIIIHOCTH M3JIy4aTelIsl, HAYAJIbHOTO 3HAYCHUS
pa3HocTu ¢a3, a UBMEHEHUE BEIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U
JMHAMHYECKON XapaKTEPUCTUKU BO3ACHCTBUS HA YyBCTBUTEIBHYIO YACTh U3BEILATEIS.
[TpeanouturenbHO, HE OrPAHUUUBASICH, PA3OMKHYTbBIM KOHTYP ONITUYECKOW CXEMBI
uHTepdepoMerpa MalikenbCcoHa, MPECTaBIsET COOO HeCOATAaHCUPOBAHHBIN ABYXTyUeBOM
uHTephepoMeTp MalikenbCcoHa, METO/ MOJIYUEHUSI CUTHAJTIOB pedIeKTOMETPUUECKUM, 1151
padoTel uHTEphEpOMETPa MPEANTOYTUTETHLHO, HE OTPAHUYUBASICH, HEOOXOAMMO BbIPABHUBAHUE
MeXAY COOOM JUIMHBI IJI€Y UyBCTBUTEIBHOTO 3JIEMEHTA C JOIYCTUMOMN MO PELIHOCTBIO,
OIpEAENAEMON IMPUHON 30HAUPYIOLIEr0 umItyibca. [IpeanoururenbHo, HE OTPaHUUMBASICH,
o0t 1y1st IBYX UHTEphepoMeTpoB crummtTep 504 MPOU3BOIUT pa3iesieHUE MOIITHOCTH
30HAMPYIOLLIET0 UMITYJIbCA HA IBA HATIPABJICHUS B pa3Hble BOJIOKOHHO-ONTUYECKHE Kabenu
505 u 506, oOpa3yroiye oOIIKi YyBCTBUTENbHBINM 3JIEMEHT YCTPOUCTBA. BTOpBIE KOHIIBI
KaOeJIsl YyBCTBUTEIbHBIX JIEMEHTOB MOJIKII0YatoTes crmutrepam 507 u 508 miist pa3aeneHust
MyTeH CIIEIOBAHUS YaCTeN 30HAMPYIOLIEr0 UMITYJIbCA K OTPAXaTENSIM PA30MKHYTOTO
IBYXJIy4eBoro uHTepdepomerpa Maiikenbcona (k crumrrepam 509, 510 ¢ 3aMKHYTHIMU
ONITUYECKUMU BBIXOJIAMH, 00Pa3yIOLIMMU OTpaXaTelb) U 11 GOPMUPOBAHHUS 3aMKHYTOTO
koutblia uHTepdepomerpa CaHbsika (3aMKHYTBIE BBIBOJIBI MeX 1y crumutTepamu 507 u 508 ¢
MTOMOIIBIO KaTymiku 511). BeixogHoit curaan uHTepdepomMeTpa MalkerbcoHa U
unteppepomerpa Canbsika GopMUpyeTCs Ha BbIXO/IE CIUTTepa 504 mocie0BaTeIbHO B
COOTBETCTBHH C 3aJePKKOM, YCTAHOBIIEHHOM MeX 1y uHTephepomerpamu. s 3aaepiKku
CUTHaJIa OTPAXKEHUSI 3AMKHYTOr'0 KOHTYpa unrepdepomerpa CaHbsiKka yCTaHABIMBACTCS
peryJiMpoBoYHas Katymka 511, 1imHa KOTOPOH pacCUMTBIBAETCS UCXOISI U3 YCIIOBUS: BPEMSI
3aJIeP>)KKW CUTHAJIA I0JKHO OBITh HE MEHBIIIE NIMTETbHOCTH 30HIMPYIOLIErO UMITyJibca. B
KauyecTBe IpUMepa, HO He OTPaHUUEHUS, BMECTO KATYIIKU 511 MOXeT OBITh UCIIOJIb30BaHA
VHAasI OIITUYECKAS JIMHUSA 3aJIEP>KKH, HAIIPUMED, HE OTPAHNYMBASICH BBIIIOJIHEHHAS ITOCPEICTBOM
COE/IMHEHHS B ONITUUYECKYIO LIETTh HEOOXOUMOM ITTUHBI PE3EPBHBIX JKUJT BOJIOKOHHO-
onTtrueckoro kabems. [Ipu HEOOXOMMOCTH C ETTBI0 BHIPABHUBAHUS JJIMHBI TTEY
Pa30MKHYTOr0 KOHTYpa uHTepdepomeTpa MalikelIbCOHA YCTAHABIMBAETCS PETYJIMPOBOYHAS
KaTylIKa B 00JIee KOPOTKOM ILJIeUE PA30MKHYTOI'O KOHTYPA, YCTPAHSs CYLIECTBEHHYIO PA3HUILLY
B JUIMHAX TUTIeY HHTEppepomeTpa MalikenbcoHa. B kauecTBe mpumepa, HO HE OTpaHUYCHUS,
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BMECTO TaKOM KaTYIITKH TaK)Ke MOXKET ObITh UCITOIb30BaHA MHAS ONITUUECKAS JIMHMS 3aJICPIKKH,
HaIlpUMEpP, HE OTPAHUYMBASICH BBIMIOJHEHHAS ITOCPEACTBOM COEIMHEHUS B OIITUYECKYIO LIEh
HEOOXOAUMOM JUTMHBI PE3€PBHBIX KU1 BOJIOKOHHO-ONITHYECKOT0 Kabens. [IpennoyTuTensHo,
HE OTPAHUYMBASCDH, 151 UCKITIOUEHHUS HAJIOKEHUS] BO BDEMEHU CUTHAJIOB OTPAKEHUS OT
3aMKHYTOTO U PA30MKHYTOI'O KOHTYPOB IIPU HEOOXOAUMOCTH B OJTHOM U3 KOHTYPOB
YCTaHABJIMBAETCS JIOTIOJIHUTEbHAS KATYIIIKA U3 TOT'O K€ ONTUYECKOTO BOJIOKHA WJIA UHAS
anmnapaTHasi JIMHUS 3aIEPAKKH, KAK 3TO ONMCAHO B HAcTOsiEM JokymeHTe. [IpeanoururensHo,
HE OrPAHUYMUBASCh, AJIPECALUS U IIPUCBOEHUE YCIIOBHBIX HOMEPOB YYBCTBUTEIIbHBIM YACTIM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) TPOU3BOAUTCS BBIUUCIIUTEIILHBIM YCTPOUCTBOM HaA
OCHOBAHMU BpEMEHHU MPUX0/a JBYX CUTHAJIOB, COOTBETCTBEHHO, MHTEepepoMeTpa
Matikenbcona u uaTepdepoMerpa Canbsika. [IpeAmoYTUTEIFHO, HE OTPAaHUYUBASCH, K JTFOOOH
YACTH ONTUYECKON CXEMbI YCTPONCTBA IO JNIMHE TPAHCIIOPTHOM YACTU MOTYT MOJIKITI0YATHCS
KOHIIEBBIE OIITOBOJIOKOHHBIE TATUMKHU CO CTATUUECKON MH(pOpMAaIUel U Apyrue
KOHTPOJUPYEMBIE YUACTKH, UCTIOTB3YIOIINE HHBIE METO b (POPMUPOBAHUS
pedIeKTOMETPHUIECKOTO OTKIIMKA.

[65] ITIpennouTUTENBHO, HE OTPAHUYMBASICH, ONIMCBIBAEMbIN M3BelaTesb SO0 OXpaHHbIN
BOJIOKOHHO-OITUYECKUH, B COCTABE KOTOPOTO UCITOIb30BAHBI COBMECTHBIE MHTEPHEPOMETPHI,
OTHOCHUTCS K TEXHUYECKHUM CPEJICTBAM OXPaHbl, B KOTOPBIX B KAYECTBE YYBCTBUTEIILHOTO
3JIEMEHTA UCTIOJIb3YETCsl OJHOMO/OBBIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OIrPaHUYHMBASCH, OMIMCBIBAEMOE YCTPONUCTBO MPEIHAZHAYEHO ISl 30HAJIbHON OpraHU3anuu
pyoesxeit oxpansbl. [IpeAnoYTUTENBHO, HE OTPAHUYUBASICH, OIIUCHIBAEMOE YCTPOUCTBO MOXKET
paboTaTh B YCIOBUSIX MOBBIIIEHHBIX MIPOMBIIIIICHHBIX TTOMEX U MMPUPOTHBIX BO3/ICHCTBUM U
MpeIHa3HAUYEHO JIJISI OXPAHbI TEPPUTOPUIL, OOYCTPOECHHBIX TMOKUMU CETUATHIMU
3arpakJICHUsIMH, C KO3bIPbKAMHU W HABEPIIMEM U3 APMUPOBAHHOMW KOJIFOUEH JIEHThI WJIK Ha
3arpakaeHusIX, OOyCTPOCHHBIX YaCTUYHO TMOKMMH U YIIPYTHMHU 3JIEMEHTAMHU, BKITIOUas
CUTHaM3aluio nojkomna. [ IpennoyturenbHo, HE OTPAHUUYUBASICh, TPEAJIATAEMOE YCTPOHUCTBO
MMOCTPOEHO C MPUMEHEHHEM CTAaHIaPTHOTO TUIIOBOTO 000OPYI0BaHUS, IPUMEHSIEMOTO B
OITOBOJIOKOHHOW TEXHUKE U CIIENMATIbHOTO MPOTrpaMMHOT0 ooecneuenust. [IpeanouturensbHo,
HE OTPAHUYUBASICh, IIPEIJIAra€MOE YCTPONCTBO MO3BOJISIET ONMPEAEISATh MECTO OKA3aHUS
BO3/IEWCTBUSI HA KOHCTPYKUMIO, ITPEBBIIIAIOIIECTO JOIMYCTUMbIEC 3HAUCHUS, KAK MUHUMYM, C
TOYHOCTBIO 10 pa3MepOB KOHTPOJIUPYEMON 30HBI U C JOIMOJTHUTEIBHON TOITYCTUMOMN
TOYHOCTBIO BHYTPH KOHTPOJIUPYEMOM 30HBI C IPUMEHEHUEM TTPOTPAMMHOTO obOecIieueHus,
WCIIOJIb3Y$1 COOTHOIIIEHUE CUTHAJIOB OTPAXKEHUSI KOOPIMHATHO-3aBUCUMOI0 3AMKHYTOT'O
KoHTypa (uHTepdepomeTpa CaHbsIKa) U KOOPIMHATHO-HE3ABUCUMOI'O PA30OMKHYTOI'O KOHTYpa
(uaTephepomeTpa MalikenbcoHa). [IpearnouTuTebHO, He OrpaHUYMBASICH, B KOHIIE
3aMKHYTOT'O KOHTYpa WM B 000UX IUIeyax pa30MKHYTOTO KOHTYpa YCTaHABIIMBAIOTCS
JIOTIOJTHUTEJIbHBIE KATYIIKH U3 TAKOTO k€ ONTUYECKOTO BOJIOKHA UJIM UHBIE allllapaTHbIE
JIMHUM 33€PKKH, KAK 3TO OIMCAHO B HACTOSIIEM JIOKYMeHTe. [IpennouyturenbHo, He
OIrPaHUYHMBASCH, UCTIOJIB3YIOTCS ONTUYECKUE KUIIbI PA3HBIX IUIEY B IBYX PA3HBIX BOJIOKOHHO-
OINTUYECKUX Ka0eJIsiX, PaClOI0KEHHBIX HA PA3HBIX YACTSIX 3aTPAXKICHUNA U KOHCTPYKLUIA.
[TpeanoyTuTenbHO, HE OrPAHUYUBASICH, ONITHUECKUE BOJIOKHA TPAHCIIOPTHOM YaCTH YCTPONCTBA
YACTUYHOT'O KOHCTPYKTUBHO MPOXOASIT B BOJJOKOHHO-ONTUYECKHMX KaOeIsIX C BOJOKHAMU
YyBCTBUTEILHOM YaCTH YCTPOMCTBA UK B OTHIENbHBIX kKabensax. [IpeamnoururensHo, He
OIrPaHUYHMBASCH, ONITUYECKUE BOJIOKHA YYBCTBUTEIIBHON YACTH YCTPONUCTBA OJJTHOBPEMEHHO
SIBJISIFOTCSI JIMHUSIMU 3a€PIKKU JJI 30HMPYIOIIETO UMITYJIbCA U IOJDKHBI OBbITH HE MEHEe
3aJJaHHOM JUTMHBI, IIPU 3TOM 11 KOHTPOJIMPYEMBIX 30H, pa3Mepbl KOTOPBIX MeHee TpeOyeMom
JUTMHBL, B OIITUYECKYIO LEIb UYBCTBUTEIBHBIX 3JIEMEHTOB ITOCIIEAOBATEIBHO YCTAHABIMBAKOTCS
KOMIIEHCAMOHHBIE KATYIIIKH WY JJIMHA BOJIOKOH UYBCTBUTEJIBHOTO 3JIEMEHTA YBEIIUUMBACTCS
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3a CUeT IMOCJIeI0BATEIbHOTO BKIIFOUEHUSI PE3EPBHBIX KHUJI BOJIOKOHHO-OIITUUECKOTO Kabes
B 000MX IJIe4ax YyBCTBUTEIILHOTO 3JIEMEHTA (KaK 3TO OCYIIECTBIEHO CO CChUIKOMN Ha
OIMCAaHHBIE B HACTOSIIEM TOKYMEHTE allllapaTHbIC JIMHUU 3aICPKKHU).

[66] Takum 00pa3zom B KauecTBe onucbiBaeMoro uzsearesas 500 0OXpaHHOTO BOJIOKOHHO-
OINTUYECKOI0, B COCTaBe KOTOPOTO UCIOJIb30BAHBI COBMECTHBIE UHTEP(EPOMETPHI, 3asIBJIICH
M3BELIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUI, B COCTABE KOTOPOTO UCIOJIb30BAHBI
COBMECTHBIC HHTEP(HEPOMETPHI, IO MEHBIIIECH Mepe, COACPIKAIIMI CTAHIIMOHHYIO YacTh C
MIPUEMOTIEPEAAIOIIUM YCTPONUCTBOM, COEIMHEHHBIM C JIMHEHHON YaCThIO YIIOMSIHYTOTO
W3BELIATEIIs, TPUYEM JIMHEMHAS 4YacTh MPEACTABISIET COOOM Pa3BETBICHHYIO ONTUUECKYIO
CXE€MY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OIITUYECKOTO Kabesisi, KOTOpble TOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCTIOPTHOT'O KaOeIIsl CBSI3BIBAIOT MEX Ty COOOM
MIPUEMOTIEPEAATIOIIEE YCTPOUCTBO U YyBCTBUTEIILHBIEC 3JIEMEHTHI U3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COAEPHKAIILYIO 3aMKHYTBIN U PA30MKHYTBIN KOHTYPBI,
(hopMUPYIOIITHE CUTHAITBI OTPaKEHHUM, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUIECKOTO BOJIOKHA
KaOeJIst IBJIIOTCS UyBCTBUTEIIbHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB B KOTOPBIX CO3AAETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJICA B COOTBETCTBUM C OKA3aHHBIM (PU3NIECKUM
BO3/ICMCTBUEM, OJIMHAKOBBIMN /711 00OUX KOHTYPOB, PUYEM 3aMKHYThIN KOHTYP MPEJACTABIISIET
co6oi1 untepepomerp CaHbsIKa, a pA3OMKHYTBIN KOHTYP IIPEACTABIISIET COOOMH
uHTephepomeTp Malikeabcona. Heo0s3aTembHO, CINTMTTEPHI pa3aeIuTeld MHTEphepoMeTpa
CaHbsiKa M CIUTUTTEPHI OTpakaTelu uHTephepomeTpa MaiikenbcoHa pa3MelleHbl B OHOM
coeqHUTENTbHON My(dTe. Heobs13aTenbHO, CIUMTTEPHI pas3aenuTend untepdepomerpa CaHbska
U CIUTMTTEPBI OTpakaTesid MHTephepoMeTpa MaikeaIbCoHa pa3MeIlleHbl B PA3HbIX
coemMHUTEIbHBIX My(dTax. HeoOs3aTenpHO, TpueMorniepeiaroniee yCTpOUCTBO SBIISIETCS
pedaekToMeTpoM ¢ 0OBETUHEHHBIM BXO0M M BbIX0A0M. HeoOs3aTennbHO, pa3BeTBICHHAS
OITUYECKAs] CXEMA COJICPKUT ONTUYECKYIO JIMHUIO 3aJ€PKKH, BBITIOJIHEHHYIO TOCPEACTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-
ONITUYECKOT0 KaOellst UM KaTYIIKHU U3 ONITUUECKOTO BoJIokHA. HeoOs3aTenbHO, CIUTUTTEPHI
OTpaXaTeJIN ONITUYECKON CXeMbI MHTepdepomeTpa MalikeTbCOHA BBITIOJTHEHBI Ha 0a3e
UPKYJISITOPOB UM CIUIUTTEPOB. HeoOs13aTenbHO, B KOHIIE 3AMKHYTOTO KOHTYpa UJIU B 000UX
IJIeUax pa30MKHYTOTO KOHTYPa YCTAHOBJICHBI ONTUYECKHUE IMHUU 3a1epKKU. HeoOs3aTenbpHO,
JUTSI UCKJTFOUECHMST HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOT'O U
PAa30MKHYTOI'O KOHTYPOB B OJJHOM U3 KOHTYPOB YCTAHOBJIEHA ONTUYECKAS] JIMHUS 3a/IEPIKKU.
Heo0s3aTenbHo, onTHYECKHE BOJIOKHA YYBCTBUTEIILHOW YACTU YCTPONUCTBA OJTHOBPEMEHHO
SABJISIOTCS JIMHUSIMU 3a€PKKH JJ1 30HAMPYIOLIETO UMITYJIbCA U BBIITOJIHEHBI HE MEHEE
3aJaHHOW JUTUHBI, TIPH 3TOM JIJISI KOHTPOJUPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHee TpeOyeMoi
JUIMHBI, B ONITUYECKYIO LUEIMb YYBCTBUTEIBHBIX 3JIEMEHTOB ITOCIIEIOBATEIBHO YCTAHOBJICHBI
ONITUYECKHUE JIMHUM 3aJiepkKu. HeoOs13aTebHO, U3BENIATENb BBIMIOJIHEH C BO3MOXHOCTBIO
OMPEAENISATh MECTO OKA3aHHUS BO3AEHCTBUS HA KOHCTPYKIMIO, TPEBBIIIAIONIETO TOMTYCTUMBIE
3HAYEHMS], KAK MUHUMYM, C TOYHOCTBIO 1O Pa3MEPOB KOHTPOJIUPYEMOI 30HBI U C
JIOTIOJTHUTEIIbHOM JOITYCTUMOM TOUHOCTBIO BHYTPU KOHTPOJIMPYEMOW 30HbI C TIPUMEHECHUEM
MPOTrPAMMHOTO 0OECTIeUeHH s, UCTIOJIB3YSI COOTHOIIIEHUE CUTHAJIOB OTPAKEHUSI KOOPIMHATHO-
3aBUCUMOTO 3aMKHYTOT'0 KOHTYypa (MHTephepoMeTpa CaHbsIKa) U KOOPAMHATHO-HE3aBUCUMOTO
Pa30MKHYTOT'0 KOHTYpa (MHTephepomMeTpa MalKebCcoHa).

[67] Takum oO6pa3oM B KauecTBe APYroi TMHEMHOM YacTH 3asiBJICHA JIMHEHHAS YaCTh
u3Bemarelst S00 OXpaHHOTO BOJTOKOHHO-ONITUYECKOTO, B COCTABE KOTOPOTO MCIIOJIb30BAHBI
COBMECTHBIE MHTEPGHEPOMETPBI, ITPEICTABIISIONIASI COOON Pa3BETBICHHYIO ONITUYECKYIO CXEMY
Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTUYECKOT0O KabeJis, KOTOPbIE MOCPEACTBOM
COCIMHUTEIBLHBIX MY(DT U TPAHCIIOPTHOT'O Ka0eIIs CBA3BIBAIOT MKy COOOM

Crp.: 42



10

5

20

25

30

35

40

45

RU 2778043 C2

MpueMoIiepearoiiee yCTPOUCTBO U UyBCTBUTENIbHBIE 3JIEMEHThI U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPKAIIYIO 3aMKHYTBIM U PAa30MKHYTHINA KOHTYPHI,
(hopMUpYIOIIME CUTHAIIBI OTPaKEHUH, Y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOT O BOJIOKHA
Ka0eJIs SIBISIOTCS YYBCTBUTEIILHBIMU JJIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKa3aHHBIM (PU3NYECKUM
BO3/IEUCTBUEM, OJMHAKOBBIM JJ1s1 0OOMX KOHTYPOB, IPUYEM 3aMKHYTHIN KOHTYD MPEICTABIISET
co6oi1 uarepepomerp CaHbsiKa, a pa30MKHYTBIM KOHTYpP IIPEACTABIISIET COOOMH
untephepomeTp Maiikenbcona. Heobs13aTenbHO, CILIMTTEPHI pa3aeauTeNd UHTephepoMeTpa
CaHpsiKa ¥ CIUTUTTEPHI OTpakaTel HHTephepomMeTpa MaikerbcoHa pa3MeIleHbl B OTHOM
coequHUTeNbHON My(dTe. Heobs13aTenbHO, CIIIMTTEPHI pasaenuTenu unteppepomerpa CaHbsika
U CIUTUTTEPHI OTpakaTeii uHTephepoMeTpa MaiikeTbcoHa pa3MeIleHbl B pa3HbIX
COCTMHUTEIBHBIX My(dTax. HeoOs3aTeIpHO, pa3BeTBIICHHAS OITHYECKAS CXeMa COICPIKUT
OTITUYECKYIO JIMHUIO 3aJI€PXKKHU, BBITIOJHEHHYIO ITOCPEACTBOM COEIMHEHHUS B ONITUUECKYIO
1eTTh HEOOXOAUMOM JITTMHBI Pe3ePBHBIX KHUIT BOJIOKOHHO-OIITUYECKOTO KaOes uin
BBITIOJTHEHHYIO B BUJIE KATYIIIKK U3 ONITUYECKOT0 BOJIoOKHA. HeoOs13aTenbHO, CITTUTTEPhI
pa3aenuTeI ONTHUYECKOM cXxeMbl HHTEphepoMeTpa MalikerbcoOHa BBIMTOJIHEHBI HA Oa3e
IIUPKYJIITOPOB WM CINTUTTEpOB. HeoOs13aTeIbHO B KOHIIE 3aMKHYTOT'O KOHTYpa UJIK B 000UX
IJIeUax pa30MKHYTOTO KOHTYPa YCTAHOBJICHBI ONITUYECKHUE IMHUU 3a1epKKU. HeoOs3aTenbpHO,
JUIS UICKJTIOUEHHST HAJIOJKEHUST BO BPEMEHHM CUTHAJIOB OTPAKEHMSI OT 3aMKHYTOT'O U
Pa30MKHYTOT'O KOHTYPOB B OJTHOM U3 KOHTYPOB YCTaHOBJIEHA ONITUYECKASI JIMHUS 33/IEPIKKHU.
Heo0s3aTenbHO, ONTHYECKUE BOJIOKHA YYBCTBUTEIIBHOM YaCTU YCTPOUCTBA OTHOBPEMEHHO
SBJISIIOTCS] JIMHUSIMU 3aJ€PKKH IS 30HAUPYIOIIEr0 UMITYJIbCA U BBITIOJIHEHBI HE MEHEe
3aJaHHOW JUTUHBI, TTPU 3TOM JIJISI KOHTPOJUPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHee TpeOyeMoi
JUTMHBI, B OIITHUECKYIO IETTh UYBCTBUTEIIBHBIX 3JIEMEHTOB TOCIICIOBATEILHO YCTAHOBIICHBI
ONITUYECKHUE JIMHUM 3aICPKKU.

[68] Takum 0O6pa30M B Ka4eCTBE IPYTrOM COSTMHUTETBHOM MY THI 3asiBIIeHA
coeMHUTEIbHASI MydTa u3Bemartens S00 OXpaHHOTO BOJIOKOHHO-OMTUYECKOT0, B COCTABE
KOTOPOTO MCIIOJIb30BAHBI COBMECTHBIE UHTEP(PEPOMETPHI, TPEACTABIISIIONIAS COOO
COC/IMHUTEIBbHYIO MY(DTY, B KOTOPOM pa3MelliecHa ONTHUECKa sk CXeMa U3BEIaTesl OXPaHHOTO
BOJIOKOHHO-OTITUUECKOT O, CoepKalliasi 3aMKHYTHIN U PA30MKHYThIM KOHTYPBI, POpMUPYIOIITHE
CUTHAJIbI OTPAXEHUI, Y KOTOPBIX OHH U T€ K€ OTPE3KH OTITUIECKOTO BOJIOKHA KaOeIst
SIBJISIFOTCS] UyBCTBUTEIIbHBIMU 3JIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT
(ha3bl 30HIUPYIOIIETO UMITYJIBCA B COOTBETCTBHU C OKAa3aHHBIM (PU3UYECKUM BO3JICHCTBUEM,
OJIMHAKOBBIN J1J11 00OMX KOHTYPOB, IPUUEM 3aMKHYTBII KOHTYP MPEACTABIIIET COOOM
unteppepomerp CaHbsiKa, a pa30MKHYTBIN KOHTYP MPEICTaBiIseT coooit nuTepdepoMeTp
Maiikenbcona. HeoOs3aTennbHO, pa3BeTBICHHAS OTITUYECKAs CXeMa COJICPIKUT OTITUIECKYIO
JIMHUIO 33I€PKKH, BBIMOJTHEHHYIO TTOCPEICTBOM COSTMHEHUS B ONITUUYECKYIO 1IeTIh HE0OXO0IMMOiA
JUTMHBI PE3€PBHBIX JKUJT BOJIOKOHHO-OTITUYECKOTO KaOEeITsl UJTH BBITIOJTHEHHYIO B BUJIE KATYIIIKH
U3 ONTUYECKOTO BoJIOKHA. Heobs3aTenbHO, CIUIUTTEPBI Pa3AeIUTEIN ONITUUYECKOM CXeMBbI
uHTepdepoMeTpa MaiikeTbCoOHa BBITIOJTHEHBI Ha 0a3€ UPKYISITOPOB WK CIUTUTTEPOB.
HeoOs3aTenbHO B KOHIIE 3aMKHYTOT'0 KOHTYpa WIK B 000UX IIe4ax pa30oMKHYTOTO KOHTYpa
YCTAHOBJICHBI ONITUYECKHUE JIMHUM 3aJiep kK. HeoOs13aTenbHO TSI UCKITFOUSHUST HAJTOKESHUS
BO BPEMEHM CUTHAJIOB OTPAXKECHMSI OT 3aMKHYTOT'O M pA30MKHYTOI'O KOHTYPOB B OJTHOM M3
KOHTYPOB YCTaHOBJIEHA ONTHUYECKAs JIMHUSI 3a/IEPKKH.

[69] TakuM 06pa3oM B KauecTBE JPYTroil ONTUUECKON CXEMBI 3asiBJIEHA ONITUYECKAs CXeMa
u3BeraTenst 500 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCIIOJIb30BaAHbI
COBMECTHBIE HHTEP(EePOMETPBI, IPEICTABIISIONIAS COOOM COBMECTHBIC HHTEP(HEPOMETPHI IS
U3BEIIATENS OXPAHHOT'O BOJIOKOHHO-OTITUYECKOTO, PEaTU3YIOIINE ONITHUCCKYIO CXEMY,
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COZIEPXKAIIYIO 3aMKHYTBIA M pa30MKHYTBIH KOHTYPBI, (POPMUPYIOIIME CUTHAIIBI OTPaKEHUN,
y KOTOPBIX OTHU U TE )K€ OTPE3KU ONTUUECKOTO BOJIOKHA KA0EJIs SIBJISIFOTCS UyBCTBUTEIIbHBIMU
3JIeMEHTaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUH C OKa3aHHBIM (PU3UIECKUM BO3IEHCTBUEM, OJMHAKOBBIN 1151 000X KOHTYPOB,
MpUYeM 3aMKHYTBINM KOHTYD MpecTaBiseT codboit untepdepomerp CaHbsiKka, a pA30MKHYTHIN
KOHTYp HpeacTaBiiseT coboi uureppepomerp Malikernbcona. Heobs3aTenbHO, CINIMTTEPHI
pa3nenurenu uatepdepomerpa CaHbsiKa U CIDTUTTEPHI OTpaXkaTelld HHTEphepoMeTpa
MatikenbcoHa pa3MeIIeHbl B OJTHOM coeMHuTeNbHON My(Te. HeoOs3aTenbHO, CIUTUTTEPHI
pa3nemurenu uatepdepomerpa CaHbsiKa U CIDTUTTEPHI OTpaXKkaTelld HHTEphepoMeTpa
MaiikenbcoHa pa3MellleHbl B pa3HbIX COEAUHUTENBHBIX My Tax. Heobs13aTenbHO, onTueckas
CcXeMa COAEPKUT ONTUUECKYIO JIMHUIO 3a1€PIKKU, BBIIIOJIHEHHYIO IIOCPEACTBOM COEAUHEHUS
B OIITUYECKYIO [IETTb HEOOXOIUMOM JTMHBI PE3EPBHBIX KUJT BOJIOKOHHO-OIITUUECKOT0 Kabesst
WM BBITTOJIHEHA B BUJIE KATYIIIKHU U3 ONTUUECKOTO BoJIOKHA. HeoOs3aTenbHO, CIUIMTTEPHI
pa3aeuTe I ONITUUECKOM cXeMbl HHTephepoMeTpa MalikeTbcoOHa BBIMTOJIHEHBI Ha Oa3e
UPKYJISATOPOB WK CIUIUTTEpOB. HeoOs3aTebHO, B KOHIE 3AMKHYTOT'O KOHTYPa UJIU B 000UX
IJIe4ax pa30MKHYTOIO KOHTYpa yCTAHOBJIEHBI ONITUYECKUE JIMHUM 3a/iepkku. Heobs13aTenbHo,
JUISL UCKJTFOUEHUS HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUA OT 3AMKHYTOTO U
Pa3OMKHYTOI'O KOHTYPOB B OJTHOM U3 KOHTYPOB YCTAHOBJICHA ONTUYECKAS JIMHUA 3aI€PKKHU.
[70] Takum oO6pa30M B Ka4eCTBE IPYIOTo CIIOCO0A CUTHATIM3ALMM 3asIBJIEH CII0CO0
CUTHAJIM3aLMK C UCTI0JIb30BaHueM u3Beraress 500 oXpaHHOrO BOJIOKOHHO-OIITUYECKOTO C
JIUHEMHOM YaCThIO C COBMECTHBIMU UHTEp(PEpOMETPaMU, B COOTBETCTBHU C KOTOPHIM:
00€eCIeunBaIOT pa3MeIleHUE YUyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEMHOMN YaCTH U3BEIATENS
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOT 0, TPE/ICTABIISIONIEH COOON Pa3BETBICHHYIO ONITUUECKYIO
CXeMy, KOTOPYIO OCPEACTBOM CIUIMTTEPOB, COCTMHUTEIIBHBIX MY(PT U BOJIOKOHHO-
OIITUYECKOT0 KabeJsi pa3MenaloT Ha 3JIEMEHTaX Orpak/IeHus (Ha KO3bIPbKE, W/UIIH MTOJIOTHE,
W/WITA Ha TIPOTUBOTIOAKOITHOM 3aTrpaKaeHUN), POPMUPYIOT JIa3epHBIN UMITYJIBC C BBIXO/1a
IIPUEMOIIEPEAAIOLIETO YCTPONUCTBA HA BXO YIIOMSIHYTOM JIMHEMHOMN YaCTH U MOJIYyYarOT
BO3BPAILIEHHbIA UMITYJIbC, IBJISIOLMNACA CUTHAJIOM OTPAXKEHHUS], HA BXO/I [IPUEMOIIEPEIAOLIETO
YCTPOMUCTBA IO TOMY K€ MyTH, HO B 0OpaTHOM HaIpaBJIeHUH, TPUYEM JIMHEMHAS YacTh
COJICPKUT ONITUYECKYIO CXEMY COBMECTHBIX UHTEP(PEPOMETPOB JJIsI U3BEIIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, COJAEPKAIYIO 3aMKHYTBIA U PA30MKHYTBIA KOHTYPHI,
(hopMUPYIOIIME CUTHAIIBI OTPaKEHUH, Y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOT O BOJIOKHA
KaOeJIs SIBISIOTCS YYBCTBUTEIILHBIMU dJIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO31AETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
BO3/IEUCTBUEM, OJJMHAKOBBIM 151 0OOMX KOHTYPOB, TPUYEM 3aMKHYTHIN KOHTYD MPEJCTABIISIET
co6oit uatepdepomerp CaHbsKa, a pa30OMKHYTBIH KOHTYP IIPEACTABIISIET COOOM
uHTephepomerp MalikenbCcoHa, IPU 3TOM PETUCTPUPYIOT U3MEHEHUE BETMUMHBI CyMMBbI
CUTHAJIOB OTPaXKeHUsI, COOTBETCTBYIOIIIEE BEJTUUMHE U XapaKTepy YIpyroi aedopManuu
YYBCTBUTEIbHBIX 371eMeHTOB. Heobs13aTenbHO, CIUIUTTEpBbI pa3faeuTeIu uuTepdepomerpa
CaHbsiKa M CIUTUTTEPHI OTpakaTel HHTephepomMeTpa MalikebcoHa pa3MeniaroT B OJHON
coequHUTeNbHON My(dTe. Heobs13aTenbHO, CINTMTTEPHI pasaenuTenu uureppepomerpa Canbsika
U CIUTMTTEPHI OTpakaTesid MHTephepoMeTpa MaikenbcoHa pa3MeIaoT B pa3HbIX
coeqHUTENbHBIX My(dTax. HeoOs3aTenpHo, 00ecreunBaroT mpueMorepearolee yCTpocTBO,
SBJISTIOIIIEECS] PEPIIEKTOMETPOM C O0OBEAMHEHHBIM BXOJIOM U BbixojioM. Heobs3aTenbHO,
BBIIIOJIHAIOT PA3BETBIICHHYIO ONITUYECKYIO CXEMY COJIEPKALLIEH OTITUUECKYIO JIMHUIO 3aI€PKKH,
BBITIOJIHEHHYIO [TOCPEACTBOM COEAUHEHUSI B OIITUYECKYIO LIETTh HEOOXOIMMOM JUTMHBI pe3€PBHBIX
YKHUJT BOJIOKOHHO-OIITUYECKOTO KaOeJIsl Wi BBITIOJTHEHHOMW B BUJIE KATYIIIKU U3 ONITHUECKOTO
BoJiIokHA. Heobs13aTenbHO, CIUIMTTEPHI PA3AEIUTENN ONTUIECKON CXeMbl HHTEp(hepoMeTpa
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MaiikenbCoHa BBITIOIHSIIOT Ha 0a3e UPKYJISATOPOB WK CIUMTTepoB. Heobs3aTenbHO, B KOHIIE
3aMKHYTOT'O KOHTYpa WJIM B 000X IIeUaX pa30MKHYTOIO KOHTYpPA YCTaHABIMBAIOT
ONITUYECKHUE JIMHUM 3aJepkKU. HeoOs13aTenbHO, 7151 UCKITIOUEHHUSI HAJIOKEHHUSI BO BPEMEHU
CUTHAJIOB OTPAXXEHUS OT 3aMKHYTOT'O U PA3OMKHYTOI'O KOHTYPOB B OJTHOM U3 KOHTYPOB
yCTaHABJIMBAIOT ONTUYECKYIO JTMHUIO 3a/iepKku. HeoOs13aTenbHO, 00ecTieunBatOT ONTUYECKHE
BOJIOKHA YyBCTBUTEIBHON YACTH YCTPONCTBA, OJTHOBPEMEHHO SIBJISFOLIMECS JIMHUSIMU 34 1CPIKKU
JUTSI 30HAUPYIOIIETO UMITYJIbCAa M HE MEHEE 33 IaHHOM JJIMHBIL, IIPU 3TOM JJIs KOHTPOJIUPYEMBIX
30H, pa3Mepbl KOTOPBIX MeHee TPeOyeMOil ITTMHBI, B ONITUUECKYIO LIETTh YYBCTBUTEIbHBIX
3JIEMEHTOB I1OCJIEI0BATEIbHO YCTAHABIMBAIOT ONTUUECKHUE JIMHUM 33/1epKku. HeoOs3aTenbHO,
00€eCIeunBaIOT U3BENIATENb, BBIITOJIHEHHBIN C BO3MOYKHOCTBIO ONIPEETIATh MECTO OKAa3aHUS
BO3JECUCTBUS HA KOHCTPYKLHMIO, ITPEBBIIAOUIETO JOMYCTUMbIE 3HAYEHHUS], KAK MUHUMYM, C
TOYHOCTBIO O Pa3MEPOB KOHTPOJIMPYEMOM 30HbI U C JOMOJIHUATEIILHON TOMYCTUMOMN
TOYHOCTHIO BHYTPU KOHTPOJIMPYEMOI 30HBI C TPUMEHEHUEM ITPOTPAMMHOT0 0OecrieyeHus,
WCIIOJIb3Y$1 COOTHOIIIEHUE CUTHAJIOB OTPAXKEHUSI KOOPIMHATHO-3aBUCUMOTO 3aMKHYTOTO
KoHTypa (uHTephepomerpa CaHbsiKa) U KOOPAUHATHO-HE3ABUCUMOT'O PA30OMKHYTOT'O KOHTYpa
(uaTepdepomerpa MalikeabcoHa).

[71] Kaxx1plti M3 ONTMCAHHBIX CO CCHUTKOM Ha (ur. 1-5 u3BelaTenei OXpaHHbIX BOJJTOKOHHO-
OTITUYECKUX BBITIOJIHEH C BOBMOKHOCTBIO UCIIOJIB30BATh MPU HEOOXOIUMOCTH OTITUUECKHE
JIMHUM 3aJ€PKKH - KATYIIKU ONTUYECKOTO BOJIOKHA, JIMOO BBITTOJHEHHBIE TOCPEACTBOM
COE/IMHEHHS B ONITHUUYECKYIO LIETTh HEOOXOUMOM ITTUHBI PE3EPBHBIX JKUJT BOJIOKOHHO-
ONTUYECKOTO Kabes. Takue onTuyecKue TMHUU 3a/IE€PKKH, KaK IMTPABUII0, HE OTPAHUUUBASICH,
MIPUMEHSIIOTCSI TMOO B TPAHCIIOPTHOM YACTH M3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OITUYECKOT 0,
JIMOO0 B €r0 YyBCTBUTEILHOM 3JIEMEHTE.

[72] Takum 00pa3oM B KaueCTBE ONTUYECKOMN JIMHUY 33 PXKKH TSI U3BEILATENS] OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO 3asBJIEHA ONITUUECKAs! JIMHUS 3a/1€P’KKH, BBIITOJIHEHHAS [IOCPEICTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-
ontuyeckoro kaoens. HeoGs3aTenbHO, ONTUYECKAS JIMHUS 3aJIEPKKU TTpeAHA3ZHAUEHA JITIS
UCTIOJTb30BAaHMSI B COCTaBE ONITUYECKOM cxeMbl nHTepepomerpa Maxa-llennepa mis
yIOMSIHYTOTO u3Beniarens. Heobs3atenbHo, onTUuecKas IMHUS 3aeP)KKU MpeIHaA3HAuYeHa
JIJIS1 UCTIOJIB30BAHUS B COCTAaBE ONITUYECKOM cXxeMbl HHTephepoMeTpa MaiikeabcoHa s
yIOMSIHYTOrO u3Beniarens. Heobs3atenbHo, onTUuecKast IMHUS 33A€P)KKU MpeIHa3HAueHa
JIUIS1 UICTIOJIB30BAHUS B COCTaBE ONTUYECKOM cxeMbl nHTephepoMerpa CaHbsika 1Jis
yIOMSIHYTOrO u3Benarens. Heobs3atenbHO, onTUUecKasi JIMHUS 3a€PKKU MpeITHA3HAYeHa
JUTSL UCTIOJIb30BAHMS B COCTABE ONTUYECKOW CXEMBI UYBCTBUTEIBHBIX 3JIEMEHTOB YIIOMSHYTOI'O
u3Bemarens. Heo0s3arenbHo, onTUuecKas JIMHUS 3aA€PKKU MpeIHa3HAYeHA 15
WCIIOJIb30BAHUS B COCTABE ONTUYECKOM CXEMBI TPAHCOPTHOM YACTH YIIOMSIHYTOT'O M3BEIATES.

[73] Taxkum oO6pa3omM B KauecTBe JPYroi COeAUHUTEIIFHOM MY THI 3asiBJICHA
COeTMHUTENTbHAS My Ta JIJIs U3BEIIATE s OXPaHHOTO BOJIOKOHHO-ONITUYECKOTO, COJIeprKaIas
OITUYECKYIO JIMHUIO 3aJI€PKKH IS U3BEILLIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O,
BBINOJTHEHHYIO TOCPEACTBOM COEAMHEHHS B OIITUYECKYIO LIETTh HEOOXOIMMOM IJTMHBI PE3EPBHBIX
JKUJT BOJIOKOHHO-OTNITUYECKOTO Kabensa. HeoOs3aTenbHo, onTuieckas TMHUS 3aJ€PKKU
MpeaHa3HavYeHa ISl UCIIOIb30BaHMS B COCTaBE ONITUUECKOM cXeMbl MHTepdepomeTpa Maxa-
Llennepa ast ynomsinyToro uzBemartens. Heo6s3atenbHo, onTuueckas JIMHUS 3aJ€PKKU
MpeaHa3HaueHa /Il UCMIOJIb30BAHMS B COCTaBE ONTUYECKON CXeMbl UHTep(epoMeTpa
MalrikenbcoHa /i1 ymoMsiIHyToro usBeniaresis. HeoOs3aTenbHO, onTUYecKasi JMHUS 33ICPKKU
MpeIHa3HAYEHa VISl UCTIOJIb30BAHUS B COCTaBE ONTUUECKOM cXeMbl UHTepdepomeTpa CaHbsika
JU1s1 ynmoMsinyToro u3Betnatenis. Heobsi3aTenbHo, onTruyeckast JIMHUS 3a1€PKKU IMPeHA3ZHAUEHA
JUUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKOW CXEMBbI UyBCTBUTEIBHBIX 3JIEMEHTOB YIIOMSIHYTOTO
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u3Bewarens. Heods3arenbHo, onTuuecKas JIMHUS 3aA€PKKU MpeIHaA3HAYeHA 15
WCITOJIB30BAHUS COCTABE ONTUYECKOM CXEMBI TPAHCIIOPTHOM YACTH YIOMSIHYTOT'O U3BEIIATENSI.

[74] Takum o6pa3oM B KayeCcTBE IPYToi TMHEHHOM YaCTH 3asiBJIEHA JIMHEHHAS YacTh JIJIs
M3BEILIATEIISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, COJICpKAILast ONITUYECKYIO JIMHUIO
3aJIEP>KKU JJI51 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONITUYECKOT O, BBITIOJTHEHHYIO TOCPEICTBOM
COEJIMHEHHS B ONITUUYECKYIO [IeTTh HEOOXOIUMOM ITTUHBI Pe3EPBHBIX KU BOJIOKOHHO-
orntuueckoro kadess. HeoOs3aTenbHO, onTHYECKAs JIMHUSA 3a/IEPKKU ITpeAHA3HAUEHA TSI
UCIOJIb30BAHUSI B COCTaBE ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-Llennepa mis
YIOMSIHYTOTO u3Benarens. Heobs3atenbHO, onTUUecKasi JIMHUS 3a€PKKU MpeIHa3HAYeHA
JIJIS1 UCTIOJIB30BAHHUS B COCTAaBE ONTUYECKOM cxeMbl HHTephepoMeTpa MaiikenbcoHa s
ynomsiHyToro usBemartesns. HeoOs3aTenpHo, onTHdecKas JIMHUS 3aJ€PKKHU IIpeTHA3HAYeHA
JUUISL UICTIOJTB30BAHUS B COCTAaBE ONTHUYECKOM cxeMbl nHTephepoMeTpa CaHbsIKa IS
ynomsiHyToro ussemaresns. Heoos3aTenbHo, onTUdecKkasi JIMHUS 3aJ€PKKHU MpeIHA3HAYeHA
JUTSI UICTIOJIb30BAHMUS B COCTABE ONTUYECKON CXEMBbI YyBCTBUTEIIbHBIX 3JIEMEHTOB TSI
ynomsiHyToro ussemaresns. Heo6s3atenbHo, onTUYecKas JIMHUS 3aJ€PKKU ITpeIHA3HAUEHA
JUTSI UICTIOJIB30BAHMS COCTABE OIITUYECKOMN CXEMbI TPAHCIIOPTHOM YACTH YIIOMSIHYTOTO
W3BEIATES.

[75] Takum o6pa3om B Ka4ecTBE IPYTroro U3BEIIATENST OXPAHHOT'O BOJIOKOHHO-
OINTHUYECKOTO, 3aIBJIEH U3BELIATEIb OXPAHHBIA BOJTOKOHHO-ONTUYECKUH, COAEPKAIIMN
OITUYECKYIO JIMHUIO 3aJIEPKKH IS U3BELLIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O,
BBINOJTHEHHYIO TOCPEACTBOM COSAUHEHHS B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTUHBI PE3EPBHBIX
KUJT BOJIOKOHHO-OIITUYECKOT 0 Kabensi. HeoOsi3aTenbHO, onTHUecKast TMHUS 3a1€PKKU
MpeHa3HavYeHa JJIsl UCIIOIb30BAaHUS B COCTaBE ONITUUECKOM cXeMbl MHTepdepomeTpa Maxa-
Llennepa ams ynmoMmsinyToro uzBemarens. Heo6s3atenbHo, onTuueckas IMHUS 3aJ€PKKU
MpeaHa3HavYeHa JIJIsl UCIIOJIb30BAHMS B COCTaBE ONITUYECKON CXeMbl UHTep(epomeTpa
MatikenbcoHa Jij1s ymoMsiHyToro uzBeniaresis. HeoOs3aTenbHO, OnTUYEeCcKast TMHUS 33/IEPKKU
MpeIHa3HAYEHa VISl UCTIOJIBb30BAHUS B COCTaBe ONTUUECKOM cXeMbl uHTephepomeTpa CaHbsika
JU1s1 yrmoMsiHyToro u3Betnatesis. Heoosi3aTenbHo, onTruyeckast JIMHUS 3a1€PKKU IMPeAHA3ZHAUEHA
JUUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKON CXEMbI UyBCTBUTEIILHBIX 3JIEMEHTOB JIJISI
ynomsiHyToro usBemaresns. Heoos3aTeapHo, onTHYecKas IMHUS 3aJCPKKHU IIpeTHA3HAYeHA
JUUTSI UICTIOJIb30BAHMS COCTABE ONITUYECKOM CXEMbI TPAHCIIOPTHON YACTH YIOMSIHYTOTO
M3BELATEIS.

[76] Takum 0O6pa3oM B KaueCTBE JPYroro cnoco0a CUrHaaIu3alyy 3asBJIeH Cloco0
CUTHAJIM3ALMU C UCTIOJIB30BAHUEM U3BELLATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHEMHOM YacCThIO C, IO MEHBIIIeH Mepe, OJHUM UHTEPPEPOMETPOM, B COOTBETCTBUHU C
KOTOPBIM: 00ECIIeYMBAIOT pa3MellleHUe YYBCTBUTEIIHHBIX 3JIEMEHTOB JIMHEMHOM YacTH
U3BeIaTelsi OXPAHHOTO BOJIOKOHHO-OTITUUECKOT 0, TTPE/ICTaBIISIONIEH COOOM Pa3BETBIEHHYIO
OTITUYECKYIO CXEMY, KOTOPYIO TTOCPEICTBOM COCTMHUTEITLHBIX MY(T, COACPIKAIINX CIUTUTTEPHI
Y ONITUYECKHUE JIMHUM 33]IEP’KKU, U BOIOKOHHO-OITUYECKOT0 Kabersi, pa3MellatoT Ha 3JIEMEHTaX
OrpaXAeHUA (Ha KO3BIPbKE, W/WIM HA TTOJIOTHE, W/WJIW HA IIPOTUBOIIOIKOITHOM 3aIr PaXIECHUH),
(hopMUPYIOT JIa3epHBIN UMITYJIBC C BBIXOJIA ITPUEMOIIEPE/IaIoIIero yCTPOUCTBA Ha BXO/]
YIIOMSHYTOM JIMHEWMHOM YaCTH U IIOJIYYarOT BO3BPALIECHHBIN UMITYJIbC, IBJISIOLIUIACSA CUTHAJIOM
OTPaXEHUs, Ha BXOJ ITPUEMOIIEPEIAIOIIeTrO YCTPOUCTBA 110 TOMY K€ IyTH, HO B 0OpaTHOM
HAIIPaBJICHUU, IIPUUEM JIMHEHHAS YACTh COJIEPKUT ONTUUYECKYIO CXEMY PA30OMKHYTOT'O WU/WJIY
3aMKHYTOT'O UHTEep(epoMeTpa ISl U3BEIIATENIsSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
COZICPIKAIILYI0 PA3OMKHYTHIN U/UITM 3aMKHYThIM KOHTYD, (POPMUPYIOIINI CUTHAJ OTPAXKEHUH,
Yy KOTOPOT'O OJHU U T€ Ke OTPE3KU ONITUUECKUE BOJIOKHA KaOEIIsI SIBJITFOTCS] YyBCTBUTETbHBIMU
3JIeMEHTaMH HHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CIIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa

Crp.: 46



10

5

20

25

30

35

40

45

RU 2778043 C2

B COOTBETCTBUH C OKa3aHHBIM (PU3UYECKUM BO3/ICHCTBUEM, ITPU ITOM PETUCTPUPYIOT U3SMEHEHHE
BEJIMYMHBI CUTHAJIA OTPaKEHUsI, COOTBETCTBYIOIIEE BEJIMUMHE U XapaKTepy YIIPyToi
nedopMaly 4yBCTBUTENIBHBIX 3JIEMEHTOB, IIPUYEM YITOMSHYTasl ONITUYECKa s TMHUS 3aJCPIKKU
MIPENICTABIISIET COOOM ONMTUYECKYIO JIMHUIO 3a/IePKKH, BHITTOTHEHHYIO TTOCPEACTBOM COSTUHEHUST
B ONITUYECKYIO LIETTh HEOOXOIMMOM JITMHBI PE3EPBHBIX )KHJT BOJIOKOHHO-OTITUYECKOTO KaOes.
Heob6s3aTenbHo, pa30MKHYTHINM UHTEPGEPOMETP MIPEACTABIISIET COO0ON UHTEPPEPOMETP
Maitikenbcona. HeoOs3aTennbHO, 3aMKHYTHINM HHTep(hEepOMeTp MpeICcTaBIseT COOOM
untepdepomerp Maxa-Llennepa wmm unrepdepomerp Canbsika. HeoOs3aTenbHo, ontuyeckas
JIMHUS 33/ICP)KKH ITPeTHa3HaAYCHA TSI UCITOJIb30BAHUS B COCTABE ONTUYECKON CXEMBI
unteppepomerpa Maxa-Llennepa mis ynomsinyroro usBemiartens. HeobszatensHo,
OTITUYECKAs JIMHUS 3aJCPXKKH MTpeTHA3HAUEHA VISl UCTIOJIb30BAHHUS B COCTABE ONTHUUECKOM
cxeMbl HHTephepoMeTpa MaiiKenbcoHa ISl YIIOMSHYTOTO u3Bemnaress. Heobs3aTenbHo,
ONITUYECKasl JIMHUSA 3aJePKKH MTpeIHA3HAUEHA ISl UCTIOJIb30BAHHUS B COCTABE ONTHUUECKOM
cxeMbl uHTEphepomMeTpa CaHbsKa I yIOMSHYTOTro u3Bemartels. HeoOs3aTenpHO,
ONITUYECKas JIMHUSA 3aJCPKKH MTpeIHaA3HAUEHA ISl UCTIOJIb30BAHHUS B COCTABE ONTUUECKOM
CXEMBI YYBCTBUTEIIHHBIX 3JIEMEHTOB ISl YIIOMSIHYTOTO M3BeraTesss. HeobszaTenbpHo,
ONITUYECKAs JIMHUS 3aJCP)KKH IIPeTHA3HAUEHA JIIST UCTTOJIb30BAHUSI COCTABE OITHUECKOM
CXEMBbI TPAHCIIOPTHOMN YaCTH YIIOMSIHYTOTO U3BEIaTEsI.

[77] OrucanHbIe CO CCHUTKOM Ha (GUT. 1-5 U3BeIaTe M OXpaHHbIE BOJJOKOHHO-OIITUYECKHUE
Y UX aCMEKThl MOTYT OBITH UCIIOJIB30BAHBI JIsI OpraHU3alUU OXPAHIEMOTO pyoexa Uin
nepuMerpa. Hanbosee TMIIMIHO TaKOM IEPUMETP COJIEPKHT: OXPaHIeMYI0 30HY (OXpaHsIeMoe
MPOCTPAHCTBO WJIM OXPaHSIEMbIli 00BEKT), JOCTYIT B KOTOPYIO OIpAHUYEH, &
HECAHKIIMOHUPOBAHHBIN JOCTYII MOJICKUT UICHTU(PUKALUK, B TOM YHUCIIE, TTOCPEICTBOM
U3BEIIATENS OXPAHHOTO BOJIOKOHHO-ONITHYECKOTO, JIMHEMHAS YaCTh KOTOPOTO YCTAaHOBJICHA
Ha Kakoe-JIM0O OrpakJeHue, B TOM YHUCIIe, BBITTOJIHEHHOE C BO3MOKHOCTHIO OOHAPYKEHUS
MTOJIKOTIA (C JOTIOTHUTEIIHHBIM ITPOTUBOTIOAKOITHBIM 3aTrPaXKACHUEM, KaK 3TO OyIeT OTTMCaHO
Jlajiee moApoOHO CO CChUTKOM Ha (uT. 7 U (ur. 8); U, He0OsI3aTEIbHO, KAKHUEe-IMOO TTOABUKHbIC
KOHCTPYKIIMU, HATIPUMED, He OTPAaHUYUBASICh, BOPOTA, KAJIUTKH, JIFOKU. Hanboee Tunmm4aHoO,
YIIOMSIHY ThIE JIMHEWHBIEC YaCTH, UJIH, TTO MEHBIIICH Mepe, UX YyYBCTBUTEIIHbHBIC YACTH, OTTUCAHHBIC
CO CCBUIKOM Ha ¢ur. 1-5, pa3MelnaroTcs Ha 3JIeMeHTax orpaxaeHuii. Hanbonee Tumiaxo,
YIIOMSIHY ThI€ JIMHEHHBIC YACTH, UJIH, TT0 MEHBIIIEH Mepe, UX UyBCTBUTEIIHHBIC YACTH OTIMCAHHBIC
CO CCBUIKOM Ha ¢uT. 1-5, MOTYT OBITH yJIOKEHBI B rpyHT. Hanbosee TMMMYHO, HA YITOMSIHYThIX
MTOJIBWKHBIX KOHCTPYKIMSIX pa3MeNatoT TMHAMUYECKHE ONITOBOJIOKOHHBIC U3BEIATEIIA T
KaKue-IM00 UX 3JIEMEHTBI, JIMOO KOHLEBbIE ONITOBOJIOKOHHbIE TATUYMKU WK KaKUe-TIU00 UX
3JIEMEHTHI.

[78] Kak O6yaeT rnmokazaHo jiajiee o CChUIKOM Ha (DUr. 6, 1171 COOPKHU W/WITK MOHTAaXa KaKOM-
MO0 JIMHEHHOMN YacTh KaKOTr0-IM0O0 U3BEIaTeNsl OXPAHHOTO BOJIOKOHHO-OITHUYECKOTO,
OTTMCAHHBIX CO CCBIJIKOM HAa KaKYI-TH00 U3 Gur. 1-5, MOKET OBITH UCTTOIH30BAHO
KOHTEHHEPHOE YCTPOMCTBO JIs1 COOPKU JIMHEHHOM YacTH ISl U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OINITUYECKOTO. TakuM 00pa3oM mpeaiaraeTcss MOHTAaX JIMHEHHON YacTH
U3BEIATENS] OXPAHHOT'O BOJIOKOHHO-ONTHYECKOTO IMPOU3BOJIUTD B 3aBOJICKUX YCIIOBUSIX M
MOHTHUPOBATH TOTOBYIO JIMHEHHYIO YACTh U3JIEIUS B TIPOIECCE UBTOTOBJICHUS Ha
MIPOMEKYTOYHBIM HOCUTEITh — KOHTEHHED, TPEATIOUTUTEIIFHO, HE OTPAaHUYUBASICH,
U3TOTOBJICHHBIN B BUJIE KOpOOa, COCTOSIIET0 U3 OCHOBAHUS U KpbIIKU. [IpenmnouturenbHo,
HE OTPaHWYMBAsICh, BHYTPH OCHOBAHHUS KOPOOa yCTaHABIMBACTCS BpallafoIuiics OapadaH.
[TpenmnoututenbHO, HE OTPAHUUYUBASICH, MEXKY CTEHKAMU OCHOBAaHUSI KOPOOa U CTEHKAMMU
OapabaHa UMeeTcs 3230 JIJIsI yCTAHOBKU Ha CTeHKax OapabaHa 3JIEMEHTOB ONTHUYECKOM
cxeMbl. [IpearmouTuTeIbHO, HE OTPAaHUYMBASICh, TPAHCIIOPTHAS YaCTh ONTUYECKON CXEMBI U
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YYBCTBUTEIIbHBIE JIEMEHTHI HAMATBHIBAIOTCS Ha OapabaH, He0Os3aTEIHHO IMPY ITOM HavYAJIbHAS
4acTh HEOOXOAUMOM JJIMHBI BBIBOAUTCSI HA OOKOBYIO CTEHKY OapabaHa U 3aKperIsieTcsl Ha
Hel C eIbI0 TPOBEACHUS] KOHTPOJIbHBIX 3aMEPOB U MOHTAXa COSIMHUTEIbHBIX MY(T.
[TpenmoururenbHO, HE OTPAHUYMBASICH, HA OOKOBBIX CTEHKaX OapabaHa 3aKPeTUISIIOTCS
COETMHUTEIIbHBIE MY(THI C HEOOXOAMMBIM 3aI1aCOM KaOeIs 115l TPOBEJICHUSI MOHTAXKa BHYTPH
My Thl. MOHTaX M HaJTaJKa U3eNUs MPOU3BOIUTCS TTOCIIEIOBATEILHO B COOTBETCTBUM C
MOPSAKOM COOPKH ONTUUECKON CXEMBbI, TPEINOUTUTEILHO, HE OTPAHUYMBASICh, OT MECTa
COE/IMHEHUs ¢ peIeKTOMETPOM U Aajiee 1o cxeme. [Ipu cuIbHO pa3BETBIIEHHOM CXeMe,
JIMHEWHYIO YaCTh MPEINOYTUTEIbHO, HE OTPAHUYUBASICH, PA3JIETISIIOT HA COCTABHbBIC YACTU U
MOHTHUPYIOT B Pa3Hble KOHTEWHEPHBIE yCTPONCTBA. B TpaHCIIOPTHOM IOJIOKEHUH BPALLIEHUE
OapabaHa HeoOs3aTeIIbHO OJIOKUpYeTCs (hUKcaTopamMu. MOHTaX JTUHEHMHOM YaCTH Ha 00 BEKTE
MPEAMOYTUTETLHO, HE OTPAHUYUBASICDH, IPOU3BOIST C AaBTOTPAHCIIOPTA, 0O0PYT0BAHHOTO
KpaHOM MaHUIYJISTOpOoM. [IpenmnouTurenbHO, yCTAHOBKY JIMHEHHOM YacTh Ha OObEKTe
MPOU3BOSIT B OOpATHOM MOCIEA0BATEIbHOCTH, pa3MaThiBas B HEOOXOIMMOM KOJIMYECTBE
3JIEMEHTBI ONITUUECKOM CXeMbI U3JIENUS ¢ OapabaHa v 3aKperuisisi MX Ha OTPaKICHUU WU
YKJIaAbIBasl B TPYHT B COOTBETCTBUU C 3aJJaHHBIMU TpeOoBanusiMu. [IpeanoururenbHo, HE
OrPaHUYMBASICh, TEXHOJIOTMUECKHE 3aI1achl TPAHCIIOPTHOM YACTH U YYBCTBUTETLHBIX 3JIEMEHTOB
KabeJIsl CBOpaurBalOTCs B OYXTHI U 3aKPEIUISIIOTCS Ha oTrpaxkaeHud. OCOOEHHOCTHIO
KOHTEMHEPHOI'0 YCTPOMCTBA SIBJISIETCS BO3MOXHOCTh JOCTYIa K OCHOBHBIM 3JIEMEHTAM
OINTUYECKOMN CXEMBI BO BPEMS U3TOTOBJICHUS U3AEIINS U JAIIbHEHIIIETO COTPOBOKIAECHUSI.
[TpeanouTutenbHO, HE OrPAHUUUBASICH, KPBIIIKA KOPOOa oOecrieunBaeT MAKCUMAIbHYIO
IyOUHY OCTyMa K 3JIEMEHTAM ONTHUYECKOM CXeMbI U3/IEIUs U CBOOOIHOE BBICBOOOKIEHUE
Ka0esl M CoeqMHUTENbHBIX My(PT U3 6apabdana. [IpeanodTurenbHO, HE OTPAHUYUBASICH, BCE
3JIEMEHTBI ONTUYECKOM CXEMBI YCTPOMCTBA 3aKPEIUISIOTCS Ha OOKOBBIX CTEHKaxX OapabaHa u
BpalaroTcsi BMecte ¢ HUM. [IpearnoururenbHo, HE OTpaHUYUBASCH, BOJIOKOHHO-OIITUYECKUI
ka0eTp HamaThIBaeTCs Ha OapabaH, a B MeCTax COeMHEHMSI ¢ MypTaMu Kabelb OTpe3aeTcs
C TEXHOJIOTMUECKUM 3aI1aCOM M BBIBOJIUTCSI HA HAPYKHYIO CTOPOHY OapabaHa uepes mpopesu,
[IPpU 3TOM OTPE3aHHbBIN KOHEI KaOesi U Hauajio CIeAYIOIIMX OTPE3KOB Kabelsi MAapKUPYIOTCS
YU MOHTUPYIOTCS B COEIMHUTENILHOM My(TE B COOTBETCTBUU C ONITUYECKOM CXEMOM U
YKJIaJIbIBAIOTCS HA OOKOBOM CTeHKe OapabaHa, 3aKpeIlIIOTCs BMeCTe ¢ My(PTOM, ITPO0IKEeHHE
CIIEAYIOIIMX OTPE3KOB Kabesi 3aBOAST BO BHYTPh OapabaHa U MPoI0JDKAIOT HAMAThIBATh
Ha OapabaH 10 oTBeTBIIEHUS K cienytoied mydre. [IpennoururenbHo, He OrPaHUUYUBASICH,
KOHTEHHEPHOE YCTPONCTBO MO3BOJISIET MPOU3BOIUTH 3aKOHUEHHOE U3/EIIUE JIJISI IEPUMETPOB
JnainbHOCTBIO OT 500 M 10 5000 M U GoJiee B HOpMAJIbHBIX (3aBOJACKHX) YCIOBUSIX C TTOJIHBIM
KOHTPOJIEM KaueCTBAa COBMECTHO C IPUKJIATHBIM IIPOT PAMMHBIM 00€CTIEYeHHUEM U TTepeIaBaTh
u3JieNiie MOTPEOUTEITIO Il CAMOCTOSITEILHOTO MpuMeHeHust. [IpeamnouTuTensHo, He
OT'PAaHUYMBASICh, OCHACTKA KOHTEMHEPHOTO YCTPOMCTBA MOXKET OBITH UCIIOJIH30BAHA
MHOTOKPATHO.

[79] Kak nokazaHo Ha ¢ur. 6, KoHTeliHepHOe ycTporcTBO 600 1151 COOPKHU JTMHEWHON YaCTH
JUIS1 U3BEILIATENISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, MTPEANIOUYTUTEIbHO, HE OTPAaHUYUBASICh,
MpeAcTaBIsieT codol KoHTerHep 601 ¢ kpbiikoit 602, cogepxauii ocHoBaHue 603 ¢ ochbio
BpallleHHs], Ha KOTOPOM 3aKpeIlIeH Bpamarouiics 6apadan 604, Ha KOTOPBIA HAMOTaH
BOJIOKOHHO-ONTUYECKUH Kabesb 605 JIMHEMHOM YacTH U3BeIaTelNsi OXPaHHOTO BOJIOKOHHO-
ONITUYECKOT 0, MpuueM 6apadan 604 coOAePKUT CPEICTBO ISl 3aKPETUICHUS] Ha €r0 OOKOBBIX
CTEHKAaX COeIMHUTENbHON My ThI 606 yoMsiHyTOM TuHelHoN YyacTu. [IpeanoururensHo, He
OTPaHUYUBASICh, OCHOBaHME 603 BBIMOJIHEHO TaK UTOOBI 0OecIeurBaIach yCTaHOBKa OapabaHa
604 c ocbo BpallleHUs U 00eCTIeunBaIOCh BpalleHue 6apadbana 604 BHyTpu ocHoBaHus 603,
MIPU 3TOM BbICOTA OCHOBaHMS 603 1MO3BOJISIET MAKCUMAJIBHO OTKPBITh BUIUMYIO BEPXHIOIO
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yacTh Oapabana 603 ¢ yCTaHOBJIEHHBIMU 3JIEMEHTAMU ONITUYECKOM cxeMbl. [ IpeanoutuTtensbHo,
HE OI'PaHUYMBASICh, MEXKy TOpLUaMH Oapabana 604 u creHKamMu ocHoBaHus 603 Ha ocu
BpAIICHUSI BBITIOJTHEHBI OrpaHuuuTeIu 607, HapuMep, He OrpaHUYUBASICh, B BUJIE TUCKOB
WK TJTAHOK, OT'PaHUYMBATOIIUE TTepeMelieHre 0apadana 604 BOIb OCH BpallleHUSI.
[TpeanoututenbHO, HE OrpaHUUMUBASICEH, OapadaH 604 BBITIOJHEH TAKUM 00pa3oM, YTOObI
obecrieunBaics JOMYCTUMbIN paguyc U3ruda BOJIOKOHHO-ONTUYECKOTO Kabes.
[TpeanoututenbHO, HE OIPAHUUUBASICH, HA OOKOBBIX CTeHKaxX Oapabana 604 BBITIOJIHEHBI
MPOpPE3U 1Sl BBIBEJIEHUSI BOJJOKOHHO-ONITUYECKOT0 KaOellsi Ha HapyKHYI0 CTOPOHY CTEHKHU
O0apabana 604 u 3aBeneHus ero oOpatHo. [IpeanoyTuTenbHO, HE OTPAHUYUBASICH, OOKOBBIE
cTeHKU OapabaHa 604 BBIMOIHEHBI TAKMM 00Pa30M, UTOOBI 00ECTIEUMBAIOCH CBOOOTHOE
BpaleHue 6bapadana 604 Ha ocu BpaieHus. [IpeanoyTuTebHO, He OrpaHUIMBAsICh, OOKOBBIE
CcTeHKH OapabaHa 604 BBIMOJHEHbI TAKUM 00pa30M, YTOOBI 00ECIIEYMBAIOCh KPEIUICHHUE
BOJIOKOHHO-OIITUYECKOTO KabeJIsl U COeMMHUTENIbHBIX MY(DT Ha HAPYKHOM CTeHKe OapabaHa
604 BBICOTOM, HE MPEBBIIIAIOIICH 3a30p MEXKy OOKOBOI CTEHKOM OcHOBaHUs 603 1
COOTBETCTBYIOIIEH cTeHKH Oapabana 604. [IpenmouturenbHO, HE OTPAHUUUBASICH,
KOHTEHHEPHOE yCTPOUCTBO 600 BBIIOJIHEHO C BO3MOXHOCTBbIO MHOTOKPATHOTO
UCIOJIb30BAHMUSL, 115 UETO, HAIPUMED, IPEAYCMOTPEHA BO3MOKHOCTh U3BJIeUeHUs OapabaHa
JUI1 HAMOTKM Ha HErO JIMHEHHOW 4acTU APYTroro U3BEIIATENs.

[80] Takum 06pa3oM, B KauecTBe KOHTEHHEpHOTO ycTporicTBa 600 1151 COOPKH JIMHEHHOM
YACTH JIJIS U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO 3asIBJIEHO KOHTEHHEPHOE
YCTPOMCTBO 711 COOPKM JIMHEMHOW YaCTH JJI U3BEIIATENsl OXPAHHOIO BOJJOKOHHO-
OIITUYECKOI 0, MPEICTABIIsOIIee COOOM KOHTEHHED C KPBIIIKOMN, COAEPKAIUI OCHOBAHUE C
OCBHIO BpAIllEHUs], HA KOTOPOI 3aKPeIUIeH Bpalarouiicss bapadan, Ha KOTOPbIA HAMOTAH
BOJIOKOHHO-OIITUYECKUI Kabellb TMHEHHOM YaCTHU U3BEILATENS] OXPAHHOTO BOJIOKOHHO-
OIITHYECKOI 0, IpudeM OapadaH COACPKUT CPEICTBO IS 3aKpEIJICHUs Ha ero OOKOBBIX
CTEHKaX COeTMHUTEIHHOM My(PTHI yIIOMSIHY TOM JIMHENHOM YacTu. Heo0s3aTebHO, OCHOBAHME
BBITIOJTHEHO TaK YTOOBI 0OecreunBaiach yCTaHOBKa OapabaHa ¢ OCbIO BpallleHUS U
obecreunBaIoch BpalieHue 0apadaHa BHyTpY OCHOBAHUS, TIPU TOM BBICOTA OCHOBAHMSI
MO3BOJIsJIa MAKCUMAJIbHO OTKPBITh BUIUMYIO BEPXHIOIO YaCTh OapabaHa ¢ ycTaHOBIIEHHBIMU
3JIeMEHTaMM ONITUYECKOM cxeMbl. HeoOs3aTenbHo, MeXay TopliaMu 6bapadaHa U CTEHKaMU
OCHOBAHMS HA OCH BPAIIEHUS BBHIMOJTHEHBI OTPAHUYUTEIH, OTPAHUUUBAIOIIME TIEPEMEIIEHUE
OapabaHa B0JIb ocu BpalieHus. HeoOs3aTenpHo, 6apabaH BBITIOJHEH TAKUM 00pa3oM,
YTOOBI 00ECTIEUMBAJICS JOMYCTUMbIN PaInyC U3rnda BOJIOKOHHO-OITUYECKOTO Kabens.
Heobs3aTenbHo, Ha OOKOBBIX cTeHKax OapabaHa BBIMOJHEHBI IPOPE3U JIJ1s1 BbIBEICHUS
BOJIOKOHHO-OTITUYECKOT 0 KaOellst Ha Hapy>KHYIO CTOPOHY CTEHKU OapabaHa 1 3aBECHHUS €ro
obpatHo. Heobs3aTenbHO, OOKOBBIE CTEHKU OapabaHa BBIIIOJIHEHBI TAKUM 00pa3oM, YTOObI
o0ecIeurBaIoch CBOOOIHOE BpallleHhe OapabaHa Ha ocu BpateHus. HeoOs3aTenbHo, 00KOBBIE
CTEeHKHU OapabaHa BBITIOJIHEHBI TAKUM 00pa30oM, 4TOObI 00ECIIeUrMBaIOCh KPEIJIeHUe
BOJIOKOHHO-OINITUYECKOT0 Kabeslsi U COeAMHUTENIbHBIX MY(DT Ha HAPY)KHOM CTeHKe ObapabaHa
BBICOTOM, HE TPEBBILIAIOIIEH 3a30P MEXKIY OOKOBOM CTEHKOV OCHOBAHMS M COOTBETCTBYIOIIIEH
cTeHKku 6apabana. HeoOsi3aTenbHO, KOHTEHHEPHOE YCTPONUCTBO BBIITOJTHEHO C BO3MOKHOCTBIO
MHOT'OKPATHOT'O UCIIOIb30BAHMSL, IS Uero oOecrieyeHa BO3MOKHOCTh U3BJIeueHUs 6apabaHa
JUI HAMOTKHU HA HETO JIMHEWHOM YaCTH APYTrOro U3BELIATEN.

[81] Takum 0O6pa3omM B KauecTBe APYyroro KOHTeHHEPHOTO ycTpoiictBa 600 11 cOOpKu
JIMHEMHOM YacTy AJIs1 U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO 3a51BJIEHO
KOHTEHHEPHOE YCTPOMCTBO 1J1s1 COOPKU JIMHEHHOM YacTH ISl U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, TIPEJCTABIISIIONIEEe COOON KOHTEHHED C KPBIIIKOM, COAEpKAILINI
OCHOBAHME C OChIO BPAIIIEHUsI, HA KOTOPOH 3aKPEIJIEH Bpallatomuiics 0apadaH, Ha KOTOPbIA
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HaMOTaH BOJIOKOHHO-ONITUYECKUI Kabellb IMHEMHOM YaCTH U3BeIIaTe Il OXPaHHOTO
BOJIOKOHHO-OIITUYECKOT O, TIpUUeM OapabaH COAEPKUT CPEACTBO IS 3aKPEIJICHUS Ha €T0
OOKOBBIX CTEHKAX COCAUHUTENIbHON MY(Thl yITOMSIHYTOM JIMHEHHOMN YaCcTH, TPUYEM
YIOMSIHyTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MeEIIeHHbIE B Hel CTUIUTTEPbI
uHtepdepomerpa MaiikenbcoHa U CIUIMTTEepbl HHTephepoMeTpa Maxa-llenaepa.
Heo0s3aTenbsH0, OCHOBaHHUE BHITIOJIHEHO TaK YTOOBI 0OecIieunBajIach yCTaHOBKa OapabaHa
C OCBIO BpallleHHs U 00eCTieunBaIoCh BpallleHue ObapabaHa BHyTPH OCHOBAHUS, TIPH 3TOM
BBICOTA OCHOBAHMSI TO3BOJISIIIA MAKCUMAJIBHO OTKPBITh BUIUMYIO BEPXHIOIO YacTh OapabaHa
C YCTAHOBJICHHBIMU 3JIEMEHTAMH OTNITUYECKOM cxeMbl. Heobs3aTenbHO, MEXTy TOpIaMHU
OapabaHa U CTEHKAMU OCHOBAHUSI HA OCU BPAILIEHUS BBIITOJHEHbI O PAHUYMUTEIH,
OrpaHUYMBAIOIIUE TIEpeMellieHre OapabaHa B0k ocu BpaleHus. Heobs3aTenbHo, Oapaban
BBITIOJTHEH TAKUM 00pa30M, YTOOBI 00ECIIEUNBAIICS TOITYCTUMbIN paInyC U3rn0a BOJIOKOHHO-
ornTuyeckoro kaodens. HeoOs3arenpHo, Ha O0KOBBIX CTeHKaX OapabaHa BBITIOJIHEHBI POPE3U
JUUTS. BBIBEJICHUSI BOJIOKOHHO-OIMTUUECKOTr0 Ka0ess Ha HapyKHYI0 CTOPOHY CTEHKM OapabaHa
v 3aBesieHus ero oopatHo. Heobs3aTenbHO, 60KOBBIE CTEHKM OapabaHa BBIITOIHEHBI TAKUM
00pa3oM, uToOBI 0OecreurBaIOCh CBOOOIHOE BpalleHue bapabaHa Ha OCH BpaIleHUS.
Heo0s3aTensHo, 00KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKMM 00pPa30M, UTOOBI
00€eCTeunBaIOCh KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO Ka0esl U COeIMHUTEIbHBIX My(T Ha
HapY>XKHOM CTeHKe OapabaHa BbICOTOM, HE IPEBBILIAIOLIEH 3a30P MEKIy OOKOBOW CTEHKOM
OCHOBAHMS U COOTBETCTBYIOIIEH cTeHKH Oapabana. Heobs3aTenbHO, KOHTEMHEpHOE
YCTPOMCTBO BBITIOJTHEHO C BO3MOXKHOCTHIO MHOTOKPATHOTO UCITOJIb30BAHUS, JIJIST YETO
obecrieueHa BO3MOXKHOCTh U3BJIeUeHUs1 OapabaHa 11 HAMOTKHM Ha HETO JIMHEMHOM YacTu
JIPYTOTo U3BEIIaTENS.

[82] Takum oO6pa3oM B KayecTBE IPYyroro KOHTeHHEpHOTo ycTporcTBa 600 171 cOOpKU
JIMHEMHOM YacTu JJIs1 U3BEHIATENIsI OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO 3asIBJIEHO
KOHTEHHEPHOE YCTPOMCTBO JIs1 COOPKM JIMHEHHOM YacTH ISl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, IMPEJICTaBIIsOIIee COOOM KOHTEHHED C KPBILIKOHN, COAePIKATIIMIA
OCHOBAaHHE C OChIO BpAIIICHHsI, HA KOTOPOU 3aKpeTlIeH Bpalarouiics 6apadaH, Ha KOTOPbIT
HaMOTaH BOJIOKOHHO-OTITUYECKHI KaOeIb IMHEWHOW YaCTH U3BEIIATeNIs OXPAaHHOTO
BOJIOKOHHO-OIITUYECKOT O, ITpUUeM 0apabaH COAEPKUT CPEACTBO JJIsI 3aKPEIJICHUS Ha €ro
OOKOBBIX CTEHKAX COCAMHUTEITLHON MYy ThI YIIOMSHYTOM JIMHEMHON YaCTH, TTPUYEM
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPIKUT pa3MeEIICHHbIE B HeW CIUIUTTEPbI
unTepdepomerpa Maiikenbcona. Heobs13aTenbHO, OCHOBaHUE BBITTOJTHEHO TaK YTOOBI
obecreunBaiach yCTaHOBKA 0apabaHa ¢ OChIO BpallleHUs] U 00ECIIeUnBaIOCh BpallleHHUE
OapabaHa BHYTPU OCHOBAHUS, TIPH 3TOM BBICOTA OCHOBAHUS MTO3BOJIsJIa MAKCUMAIbHO
OTKPBITh BUIMMYIO BEPXHIOIO UacTh OapabaHa ¢ yCTaHOBIICHHBIMHM 3JIEMEHTAMH OTITUYCCKON
cxeMbl. HeoOs13aTenbHO, MeX Iy TOpliamu 6apabaHa U CTeHKaMU OCHOBAHUS HA OCH BpAIIIEHUS
BBITIOJTHEHBI OT'PAaHUUUTEITH, OT PAaHUUMBATOIIIHE TIepeMelieHre OapabaHa BI0Ib OCHU BpAILIEHUS.
Heo6s3aTensHo, 0apabaH BBIIIOJHEH TAKUM 00pa30M, UTOOBI 00ECTIEUMBAIICS TOTTYCTUMBIN
paauyc u3ruda BOJIOKOHHO-oNTUYeCKOTO Kadensa. HeoOs3aTenbHo, HAa GOKOBBIX CTEHKAX
OapabaHa BBITTOJTHEHBI TPOPE3U JIJISI BBIBEICHUS BOJIOKOHHO-OIITHUECKOTO Ka0es Ha
HapYXXHYIO CTOPOHY CTeHKM OapabaHa u 3aBeieHus ero oopatHo. Heo6s3aTenpHo, O0KOBBIE
CTEeHKU OapabaHa BBIIOJIHEHBI TAKUM 00pa30oM, YTOOBI 00€CTIeYMBaIOCh CBOOOIHOE BpAIlIEHHE
Oapabana Ha ocH BpaieHus. HeoOs3aTenbHo, 00KOBBIE CTEHKM OapabaHa BBITIOJTHEHBI TAKUM
00pa3oM, 4ToOBI 0OECIIEUNBATIOCH KPEIUIEHHUE BOJIOKOHHO-OTITHYECKOTO Kabess U
COEIMHUTEIBbHBIX MY(T Ha HAPY>KHOM CTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
Mex 1y OOKOBOV CTEHKOM OCHOBAHUS M COOTBETCTBYIOIIIEl CTeHKU Oapabana. HeoOs3aTenbHO,
KOHTEHHEPHOE YCTPOMCTBO BBIMOJIHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCTIOJIb30BAHUS,
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JIJIs 9yero obecrieueHa BO3MOKHOCTD U3BJIeUeHMs OapabaHa 111 HAMOTKHM Ha HETO JIMHEHHOM
YacTH IPYroro U3BeIaTelsl.

[83] Takum oO6pa3omM B KauecTBe APYyroro KOHTEHHEPHOTO ycTpoiicTBa 600 11 cOOpKu
JIMHEMHOM YacTu JJIS1 U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO 3asIBJICHO
KOHTEHHEPHOE YCTPOMCTBO TSI COOPKH JIMHEMHOM YaCcTH ISl M3BEIATEIIsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, IIPEICTABIISAIONIEEe COOOM KOHTEHHEDP C KPBIIIKOMN, COEP KA
OCHOBAHME C OChIO BPAIIIEHMSI, HA KOTOPOH 3aKPEIJIEH Bpallarouiics 0apadaH, Ha KOTOPbIA
HaMOTaH BOJIOKOHHO-ONTHYECKUI KaOeb JMHENHOW YaCTH U3BEIIATENS OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, TpUUeM 0apabaH COAEPKUT CPEACTBO AJIS 3AKPEIJICHUS Ha €ro
OOKOBBIX CTEHKAX COEAUHUTENIbHON MY(Thl yIIOMSIHYTOM JIMHEHHOMN YaCcTH, TPUYEM
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MeIIeHHbIE B Hel CIUIUTTEPbI
unteppepomerpa Maxa-Llennepa. Heobs13aTenbHO, OCHOBaHHME BBIIIOJIHEHO TAK YTOObI
o0OecreunBanach ycTaHoBKa OapabaHa ¢ OChIO BpallleHHs M 00ecIIeurBaaoCh BpalieHue
OapabaHa BHYTPH OCHOBAHUS, TIPY 3TOM BBICOTA OCHOBAHUS MTO3BOJIsJIa MAKCUMATbHO
OTKPBITh BUIMMYIO BEPXHIOIO UacTh 0apabaHa ¢ yCTaHOBIIEHHBIMU 3JIEMEHTAMU ONITUYECKON
cxeMbl. HeoOs13aTenbHO, MEX1y TOpLaMU OapabaHa v CTEHKaMU OCHOBAHUS HA OCU BPAIIICHUS
BBITTOJTHEHBI OT'PAaHUUUTEITH, O PaHUUMBATOIIIHE TIepeMellieHre OapabaHa BJI0JIb OCH BpAILICHUS.
Heob6s3aTenbHo, 6apabaH BBIIIOIHEH TAKUM 00pa3oM, YTOOBI 0OeCIIeUMBAICS JOTTYCTUMBIN
paauyc u3ruba BOJIOKOHHO-oNTHYeCKOTO Kadens. HeoOs3aTenbHo, HA OOKOBBIX CTEHKAX
OGapabaHa BBITIOJIHEHBI TPOPE3U JIJIsI BBIBEICHUS BOJIOKOHHO-ONTUYECKOTO Kabes Ha
HapYXXHYIO CTOPOHY CTeHKH OapabaHa u 3aBeieHus ero oopatHo. Heobs13atenpHo, OOKOBbBIE
CTeHKH OapabaHa BBINOJIHEHBI TAKUM 00pa30M, YTOOBI 00ECTIEUMBAIIOCH CBOOOIHOE BpallleHUe
OapabanHa Ha ocH BpaiieHus. HeoOs3aTenpHO, 00KOBBIE CTCHKM OapabaHa BBITTOJTHEHBI TAKHM
00pa3oM, 4ToOBI 0OECIIEUNBATIOCH KPEIUIEHUE BOJIOKOHHO-ONTHUECKOTO Kabems u
COEAMHUTEILHBIX My(T Ha HAPY)KHOM CTeHKe OapabaHa BRICOTOM, HE IMMPEBBIIIAIOIIEH 3230
MeX 1y OOKOBOI CTEHKOM OCHOBAHMS M COOTBETCTBYIOIIIEH CTeHKU Oapabana. Heobsi3aTenbHo,
KOHTEHHEPHOE YCTPOMCTBO BBIMOJIHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCTIOJIb30BAHUS,
JUIs1 4ero obecriedeHa BO3MOKHOCTb M3BJIeUeHUs OapabaHa JIIsi HAMOTKH Ha HErO JIMHEMHOM
YacTH IPYroro u3BeniaTelsl.

[84] Takum o6pa3oM B Ka4eCTBE IPYroro KOHTEeHHEPHOTO ycTporcTBa 600 171t cCOOpPKU
JIMHEWHOM YaCTH IS U3BELIATENS OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT' O 3a5IBJIEHO
KOHTEHHEPHOE YCTPOMCTBO /JIsI COOPKU JIMHEHHOM YacTH ISl U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIISAIOIIEE COOOI KOHTEHHED C KPBIIIKOW, COAEPKALIMUIA
OCHOBAHME C OChIO BpAIlIEHMsI, HA KOTOPOH 3aKpeIlieH Bpallaronuiics 6apadaH, Ha KOTOPbIT
HaMOTaH BOJIOKOHHO-OTITUYECKHI KaOeIb JIMHEWHOW YaCTH U3BEIIATENIsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITpUUeM 0apabaH COAEPKUT CPEACTBO AJIs 3AKPEIJICHUS Ha €ro
OOKOBBIX CTEHKAX COCAUHUTEILHON MY(PTHI YITOMSIHYTOM JIMHEMHOM YaCTH, IPHUUEM
YIOMSIHyTasl COeIMHUTENTbHASI My(Ta COIEpKUT pa3MeIleHHbIC B Hel CTUTUTTEPbI
unteppepomerpa CaHbsika U CITUTTEPBI UHTEphepomeTpa Maxa-Llennepa. HeobszatenbHo,
OCHOBAHHE BBITIOJIHEHO TaK YTOOBI 0OeCreunBaiach yCTaHOBKA 0apabaHa ¢ OChIO BPALICHUS
¥ o0ecneunBaioch BpalleHue bapabaHa BHYTPYU OCHOBAHMS, ITPU 3TOM BBICOTA OCHOBAHUS
M03BOJIsJIa MAKCUMAJIbHO OTKPBITh BUIIUMYIO BEPXHIOIO YacTh OapabaHa ¢ ycTaHOBJIEHHBIMU
3JIeMEHTaMM OIITUYECKOM cXeMbl. HeoOs3aTennbHO, MeX Ay TopliaMu OapabaHa U CTEHKaMU
OCHOBAHMS HA OCHU BPAIIIEHUSI BBITIOJIHEHBI OTPAHUYUTENIN, OTPAHUYUBAIOIIIME TIEpEeMEIlIeHHE
O6apabana BHosb ocH BpalieHus. HeoOs3aTenpHo, 6apabaH BBIMOIHEH TAKUM 00pa3oM,
YTOOBI 0OecIeunBalICs JOMYCTUMbIN PaIMyC U3rnda BOJIOKOHHO-OMTUYECKOTO Kabesl.
Heo06s3aTenbHo, Ha OOKOBBIX cTeHKax OapabaHa BBITIOJTHEHBI MPOPE3U JIJIs1 BBIBEICHUS
BOJIOKOHHO-OITUYECKOTO Ka0esIsl Ha HAPYKHYIO CTOPOHY CTEHKU OapadaHa U 3aBe/IeHHUs €r0
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obpatHo. Heobs3aTenbHO, 00KOBBIE CTEHKHM OapabaHa BBITIOJIHEHBI TAKUM 00pa30M, UTOOBI
obecrieunBaIoch cCBOOOIHOE BpallleHue OapabaHa Ha ocu BpaitiieHus. HeoOs3aTenbHo, 00KOBbIE
CTEHKM OapabaHa BBIIOJHEHbI TAKUM 00pa3oM, YTOOBI 0OecIIeYnBaIoCch KPEIieHHe
BOJIOKOHHO-OIITUYECKOTO KaOEeIIsl U COeTMHUTENIFHBIX My(PT Ha HAPYKHOU CTeHKe OapabaHa
BBICOTOM, He ITPEBBIIIAIOIIEH 3230 MEXK Ty OOKOBOWM CTEHKOM OCHOBAHHUS U COOTBETCTBYOIIICH
cTeHku 6bapabana. HeoOs3aTeIbHO, KOHTEHHEPHOE YCTPOUCTBO BBITIOITHEHO C BO3MOKHOCTHIO
MHOTOKPATHOTO UCTIOJIb30BAHUS, JJIs1 YETO 0OOecIieueHa BO3MOKHOCTD U3BJIeueHus1 OapabaHa
JIUIS1 HAMOTKH Ha HETO JIMHEMHOM YaCTH IPyroro U3BelaTes.

[85] Takum oOpa3om B KayecTBe IPyroro KOHTeHHEpHOTro ycTporcTBa 600 171 cOOpKU
JIMHEMHOM YacTu JJ1s1 U3BEHIATENSI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO 3a5BJIEHO
KOHTEHHEPHOE YCTPOMCTBO /ISl COOPKU JIMHEMHOM YacTH ISl U3BEIIATENsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIIAIOIIEEe COOOI KOHTEHHED C KPBIIIKOMN, COJEP KLU
OCHOBAHHE C OChIO BpAIIIEHUsI, HA KOTOPOU 3aKpeIlieH BpalaroIuiics 6apadaH, Ha KOTOPbIA
HAaMOTaH BOJIOKOHHO-ONTHUYECKUN KaOesb JIMHEMHOM YaCTH U3BEIIATEN Il OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, MpUUeM OapabaH COACPIKUT CPEICTBO JJIs 3aKPETUICHUS Ha €0
OOKOBBIX CTEHKAX COCAUHUTEITbHON MYy(PThI YIIOMSHYTOM JIMHEHHON YaCTH, TPUYEM
YIOMSIHyTasi COSIMHUTEIIbHAS My(Ta COIEPIKUT pa3MeIllleHHbIC B HeM CIUTUTTEPbI
uHTepdepomerpa MalikenbcoHa u cruuTTepbl uHTepdepomeTpa Canbsika. Heobs3aTenbHo,
OCHOBAHME BBITIOJIHEHO TaK YTOOBI 0OecreurnBajiach yCTaHOBKA OapadaHa ¢ OChbIO BpAILIEHUS
u obecrieunuBaioch BpallieHue 0apabaHa BHYTpYU OCHOBAHMSI, PU ITOM BbICOTA OCHOBAHUS
MT03BOJIsJIa MAKCUMAJIbHO OTKPBITh BUIMMYIO BEPXHIOIO YaCcTh OapabaHa ¢ ycTaHOBJIEHHBIMU
3JIeMeHTaMM ONTUYeCKoM cxeMbl. HeoOs3aTenbHo, MeXay TopuaMu 6apabdaHa U CTEHKaMU
OCHOBAHMS HA OCU BPAIIICHUSI BBITIOJTHEHBI OTPAHUYUTENIN, OTPAHUIUBAIOIIINE TIEPEMEIIICHNE
6apabana BOoyb ocu BpauieHus. HeoOs3arenbHo, 0apabaH BBIIIOIHEH TAKUM 00pa3oM,
yTOoOBI 0OecIeunBaIcs JOMYCTUMBINM paguyC U3rn0a BOJOKOHHO-OITHYECKOTO KaOesl.
Heobs3aTenpHo, Ha OOKOBBIX CTEHKaxX OapabaHa BBIMIOJIHEHBI IPOPE3U JIJ1s1 BBIBEICHUS
BOJIOKOHHO-OINITUYECKOT0 Ka0eJsl Ha HapyKHYI0 CTOPOHY CTeHKU OapabaHa U 3aBeJIeHHUs €r0
obpatHo. Heobs3aTenpHO, 60KOBBIE CTeHKM OapabaHa BBITTOITHEHBI TAKUM 00pa3oM, YTOOBI
obecreunBaIoch CBOOOTHOE BpallleHue OapabaHa Ha ocu BpaitieHus. HeoOs3aTenbHo, O0KOBbBIE
CTEeHKHU OapabaHa BBHITIOJIHEHBI TAKUM 00pa30M, YTOOBI 00eCIIeunBaIoCh KpeIJIeHUe
BOJIOKOHHO-OIITUYECKOTO KaOeIIsl U COSTMHUTEIIFHBIX My(PT Ha Hapy)XKHOU CTeHKe OapabaHa
BBICOTOI, HE TPEBBIIIAIOIIEH 3230 MEKTYy OOKOBOM CTEHKON OCHOBAHUS U COOTBETCTBYIOIIIEH
cTeHku Obapabana. HeoOs13aTebHO, KOHTEHHEPHOE YCTPOUCTBO BBITIOTHEHO C BO3MOKHOCTHIO
MHOTOKPATHOT'O UCIIOJIb30BAHUS, U151 YeT0 00ecrieueHa BO3MOKHOCTh U3BJIeUeHUs OapabaHa
JUIA HAMOTKHU HA HETO JIMHEMHOM YaCTH APYTrOro U3BELIATENIS.

[86] C yueToM UCITOTb30BaHMSI OTIMCHIBAEMBIX B HACTOSIIEM TOKYMEHTE ONTUICCKUX JIMHUN
3a7IePKKH, B KQUECTBE APYTroro KOHTeMHepHOro ycrpoiictBa 600 111 COOPKHU TMHEHMHOM YacTH
JUUISI U3BEIIATENS] OXPAaHHOT'O BOJIOKOHHO-OTITUYECKOTO 3asIBIICHO KOHTEHHEPHOE YCTPONUCTBO
JU1s1 COOPKU JIMHEMHOW YaCTH JIJI U3BEIIATENsl OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO,
MpeJcTaBIsIoNIee COOOM KOHTEMHEP C KPBILIKOM, COJIEpKAIIIMI OCHOBAHKE C OChIO BpalllEHUSs,
Ha KOTOPOW 3aKpeIIeH Bpallaroluiics 6apabaH, Ha KOTOPbIM HAMOTaH BOJIOKOHHO-
OIITHYCCKHI KaOeTb TMHEHMHON YacTH U3BEIIATENIsI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
npuyeM 6apadbaH COMEPIKUT CPEIICTBO IS 3aKPETUICHUS Ha €r0 OOKOBBIX CTEHKAX
COETMHUTEILHOM My ThI YITOMSIHYTOM JIMHEMHOW YaCTH, TPUYEM YITOMSIHYTasi COSAMHUTEIbHAS
My Ta COAEPKUT ONTHUECKYIO JTUHUIO 3aJCPIKKH JIJTSI U3BEIIATENST OXPaHHOTO BOJIOKOHHO-
OINITUYECKOT0, BBITIOJIHEHHYIO TOCPEICTBOM COEIMHEHUS B ONITUYECKYIO LIEMb HEOOX0IUMON
JUTMHBI pe3ePBHBIX KUIJI BOJIOKOHHO-ONTHUYECKOTO Kabens. Heobsi3aTenbHO, onTHuecKast
JIMHUS 33/ICP)KKH ITpeTHa3HaAYCHA TSI UCITOJIb30BaHUS B COCTaBE ONTUYCCKON CXEMBI
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untepdepomerpa Maxa-llenaepa mis ynomssHyToro uspemaress. Heobs3aTenbHo,
OITUYECKasl JIMHUS 3aJEPKKU MpeIHA3HAYeHA VI UCIIOJIb30BAHUS B COCTaBE ONTUYECKOMN
cxeMbl UHTephepoMeTpa MaiikenbcoHa JuIsl ymoMsiHyToro usBeniaresns. HeobszaTenbHo,
OITUYECKAs! JIMHUS 3aAEPKKU MMpeIHA3HAYEeHA V11 UCIIOJIb30BAHUS B COCTABE ONTUYECKOMN
cxeMbl uHTEphepoMeTpa Canbska 1 ynomsiHyToro ussemarens. Heobs3arenbHo,
OITUYECKAs! JIMHUS 3aAEPKKU MMpeIHA3HAUYECHA /151 UCIIOJIb30BAHUS B COCTABE ONTUYECKOMN
CXEMbI UyBCTBUTEJIbHBIX 3JIEMEHTOB JJI YIIOMSIHYTOTr 0 u3Beniarens. HeobszarensHo,
ONTUYECKas JIMHUS 3aJePKKHU MpeIHaA3HAUEHA ISl UCTIOJIb30BAHHUS COCTABE ONTUUYECKOM
CXEMbI TPAHCIOPTHOM YACTH YIIOMSHYTOTO U3BEIIATEIS.

[87] Takum oOpa3oMm, B KauecTBe OapabaHa KOHTeHHepHOro ycrpoiictBa 600 115t cOOpKHU
JIMHEMHOM YaCTH JJIsl U3BEHIATE I OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asiBJIeH OapabaH
KOHTEMHEPHOI'0 YCTPOMCTBA JJIs1 COOPKM JIMHEMHOM YacTH JIJTsl U3BEIIATE Il OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, TIPEJCTABIISIONINNA COOOM BBIITOTHEHHBIN C BO3MOKHOCTBIO
BpAllleHUs1 HA ocH OapabaH, Ha KOTOPBI HAMOTaH BOJIOKOHHO-ONTUYECKUHN KaOellb IMHEHHOM
YaCTU U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-OIITUUECKOT O, IpUYeM OapabdaH COIEPIKUT CPEICTBO
JUTSI 3aKPETUICHNS Ha €T0 OOKOBBIX CTEHKAX COSTMHUTENbHON MY(DThI YITOMSHYTOM JIMHEMHON
yactu. HeoOs13aTenbHOo, 6apabaH BBITIOHEH TaKUM 00pa30M, YTOObI 0OecieurnBacs
JIOITYCTUMBIN painyc U3ruda BOJIOKOHHO-ONTHYeCcKOTo Kabensa. HeoOs3aTenbHO, Ha OOKOBBIX
cTeHKax 0apabaHa BBIMOJHEHBI TPOPE3U JJIs1 BBIBEICHUS] BOJIOKOHHO-OIITUUECKOT0 Kabes
Ha Hapy>XKHYIO CTOPOHY CTEHKH OapabaHa v 3aBe/ieHHs ero oopatHo. Heobs3atenpHO, OOKOBBIE
CTCHKH OapabaHa BBITIOJTHEHBI TAKUM 00Pa30M, YTOOBI 00ECTIEYMBAIIOCH CBOOOTHOE BpaIllEHUE
O6apabana Ha ocu BpaieHusi. HeoOsi3aTenpHo, O0KOBbIE CTEHKM OapabaHa BhIMOIHEHbBI TAKUM
06pazoM, 4ToOBI 00ECIIEUNBAIOCH KPEIJIEHHE BOJIOKOHHO-ONTHYECKOT0 Ka0es u
COEIMHUTEIBHBIX MY(T Ha HAPYKHOU CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX 1y OOKOBOM CTEHKOM OCHOBAHUSI KOHTEMHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKH
O6apabana. Heobsi3aTenbHo, 6apabaH BBIMOIHEH C BO3MOKHOCTBIO €I0 U3BJICUECHUS U3
KOHTEHHEPHOT'O YCTPOMCTBA I HAMOTKH Ha HETO JIMHEHHOM YaCTH IPYyroro u3BeniaTess
WIIM 3aMEHbI Ha Apyroi 6apabaH ¢ JIMHEHHOM YaCThIO APYrOTO U3BEIIATENS.

[88] TakuMm 06pa3zom B kauecTBe Apyroro bapabaHa KOHTEHHEPHOTro ycTpoiicTBa 600 mist
COOPKM JIMHEMHOM YaCTH JIJISI U3BEIIATEN ISl OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asIBJIEH
OapabaH KOHTEMHEPHOI'O YCTPOMCTBA J1s1 COOPKU JIMHEMHOM YacTH JIJ1s1 U3BeIaTeN s
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOT0, MMPEICTABIISIONIUNA COOOM BHIMOJIHEHHBIN C
BO3MO’KHOCTBIO BpallleHUs Ha ocu OapabaH, Ha KOTOPBIA HAMOTAaH BOJIOKOHHO-OTITUYECKHIA
Ka0eJb JIMHEHHOM YaCTH U3BELIATEN ISl OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT 0, ITpUueM OapadbaH
COJICPKUT CPENICTBO JIJIsI 3aKPETUICHUS HA €T0 OOKOBBIX CTEHKAX COCUHUTEIIHHBIX My(PT
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YITOMSIHYThIE COCTMHUTEIbHBIE MY(PTBI coaepkaT
pa3MeleHHbIE B Hell CIUTMTTEPBI MHTepdepomeTpa MalikeTbCOHA U CIUTUTTEPHI
untepdepomerpa Maxa-Llennepa. HeoOs3atensHo, 0apabaH BBIIIOIHEH TAKUM 00pa3oM,
YTOOBI 0OecIIeunBaJICs JOMYCTUMbIN PaInyC U3rnda BOJIOKOHHO-OMTUYECKOTO KaOesl.
Heo0s3atenbHo, Ha OOKOBBIX CTEHKaxX OapabaHa BBIMTOTHEHBI IPOPE3H 17151 BBIBEACHUS
BOJIOKOHHO-OITUYECKOT0 KabeJsisl Ha HapYKHYIO0 CTOPOHY CTEHKU OapadaHa U 3aBe/IeHUs €r0
o6patHo. Heobs13aTenbHO, 00KOBBIE CTEHKH OapabaHa BBITIOJTHEHBI TAKUM 00pa30M, YTOOBI
obecrieurBaIoch CBOOOIHOE BpallleHue OapabaHa Ha ocu BpaitiieHus. HeoOs3aTenbHO, O0KOBbBIE
CTEHKM OapabaHa BBIIOJHEHBI TAKUM 00pa30oM, YTOOBI 0OeCIIeYuBaIoCch KPEIIeHHe
BOJIOKOHHO-OIITUYECKOTO KaOEeIIsl U COCTMHUTEIIFHBIX My(PT Ha HApy)XKHOM CTeHKe OapabaHa
BBICOTOM, HE MPEBBIIIAIOIIEH 3a30P MEX Iy OOKOBOM CTEHKON OCHOBAHUSI KOHTEHHEPHOTO
YCTPOMCTBA U COOTBETCTBYIOIIEH cTeHKkU Oapabana. Heobs3aTenpHO, 6apabaH BBIMOIHEH C
BO3MOHOCTBIO €0 U3BJICUCHUS U3 KOHTEMHEPHOI'0 YCTPONCTBA I HAMOTKHU Ha HETO
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JIMHEMHOM YaCTU APYTrOro U3BeIaTelIs UiId 3aMEeHbI Ha Apyroi bapadaH ¢ TMHEHHON YaCThIO
JIPyroro U3BeraTess.

[89] Takum o6pa3om B kauecTBe Apyroro 6apadana KoOHTeHHepHOTro ycTpoicTBa 600 as
COOpKH JIMHEMHOM YacTH JJ1s1 U3BEIIATENsI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asIBJIEH
OapabaH KOHTEHHEPHOT'O YCTPOMCTBA /11 COOPKM JIMHEWHOM YacTH JIJIs U3BeIaTes
OXPaHHOT'0 BOJIOKOHHO-OIITUUECKOT0, IIPEACTABIISIOIINI COOOM BBITTOJTHEHHBIN C
BO3MOXHOCTBIO BpallleHUs Ha ocu 6apadaH, Ha KOTOPBIA HAMOTAH BOJIOKOHHO-OITUYECKUHT
Ka0eJb JIMHEHHOM YaCcTH U3BeIATE sl OXPAHHOTO BOJIOKOHHO-ONTUUECKOT 0, ITpUueM OapabaH
COJICPKUT CPENICTBO JIJISI 3aKPETUICHUS Ha €70 OOKOBBIX CTEHKAX COCTUHUTEIIHHON My(DThI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYTAasl COeIMHUTEIbHAS MyPTa COAEPIKUT
pa3MeIeHHbIC B Hell CINIMTTephl HHTephepoMeTpa Malikenscona. Heobs3aTenbpHo, bapadan
BBITMIOJTHEH TAKUM 00pa3oM, YTOOBI 00eCcreuyruBaICs JOMYCTUMBIN pailnyc U3ruda BOJTOKOHHO-
ornTuyeckoro kaodens. HeoOs3arenpHo, Ha O0KOBBIX CTeHKaX OapabaHa BBITIOJIHEHBI POPE3U
JUUTS. BBIBEJICHUSI BOJIOKOHHO-OIMTUUECKOTr0 Ka0ess Ha HapyKHYI0 CTOPOHY CTEHKM OapabaHa
v 3aBesieHus ero oopatHo. Heobs3aTenbHO, 60KOBBIE CTEHKM OapabaHa BBIITOIHEHBI TAKUM
00pa3oM, uToOBI 0OecreurBaIOCh CBOOOIHOE BpalleHue bapabaHa Ha OCH BpaIleHUS.
Heo0s3aTensHo, 00KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKMM 00pPa30M, UTOOBI
00€eCTeunBaIOCh KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO Ka0esl U COeIMHUTEIbHBIX My(T Ha
HapY>XKHOM CTeHKe OapabaHa BbICOTOM, HE IPEBBILIAIOLIEH 3a30P MEKIy OOKOBOW CTEHKOM
OCHOBaHMSI KOHTEMHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIEH CTeHKU OapabaHa.
Heo6s3aTenbHo, 0apabaH BBIMIOJHEH C BO3MOXHOCTBIO €T0 U3BJICYEHUS U3 KOHTEHHEPHOTO
YCTPOMCTBA JJIs1 HAMOTKM HA HErO JIMHEWHON YaCTH JPYyTOro U3BeIaTesl Wi 3aMEHbI Ha
JpyTroii bapabaH ¢ IMHEHHON YaCThIO IPYTOTO U3BEIIATENS.

[90] TakuMm 06pa3om B kauecTBe APyroro bapabaHa KOHTEHHEPHOTro ycTpoiicTBa 600 mist
COOPKM JIMHEMHOM YaCTH JIJISI U3BEIIATE sl OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO 3asIBJIEH
OapabaH KOHTEMHEPHOTO YCTPOMCTBA 1J1s1 COOPKU JIMHEMHOM YaCTH JIJIsl U3BEIATENs
OXPaHHOT'0 BOJIOKOHHO-OIITUYECKOT0, MPEICTABIISIONIUNA COOO BHIMOJIHEHHbIN C
BO3MO’KHOCTBIO BpallleHUs Ha ocu OapabaH, Ha KOTOPBIA HAMOTAaH BOJIOKOHHO-OTITUYECKHIA
KabeJTb IMHENHON YaCTH U3BEIATEN sl OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, TpUYeM OapabaH
COJICPKUT CPENICTBO JIJIsI 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCIUHUTEIFHON MY(DThI
YIIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YITOMSIHYTask COSTMHUTEIbHAS My(pTa COACPIKUT
pa3MelleHHbIe B Hell CruTTephl uHTepdepomerpa Maxa-Llennepa. HeoOs3aTensHo, 6apadban
BBIMIOJTHEH TAKUM 00pa30M, YTOOBI 00eCIeYMBAIICS JOMYCTUMBIHN paJInyC U3ruda BOJTOKOHHO-
ontuueckoro kabesns. Heobs3aTenbHo, HAa GOKOBBIX CTEHKaX OapabaHa BbIITOIHEHbI TPOPE3U
JIUIS1 BBIBEJICHUST BOJIOKOHHO-OTITUYECKOTO Kabess Ha HapyKHYIO CTOPOHY CTeHKH OapabaHa
v 3aBeJieHus ero oopatHo. HeoOs3aTenbHO, O0KOBBIE CTEHKM OapabaHa BBIMOJTHEHBI TAKUM
00pa3oMm, 4TOOBI 00eCIIeYMBaIOCh CBOOOHOE BpallleHHue OapabaHa Ha OCH BpaIllCHUSI.
Heo0s3aTenbHo, O0KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKUM 00Pa30M, UTOOBI
00€eCcTeunBaIOCh KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO Ka0esi U COeIMHUTEIbHBIX My(PT Ha
HapY>XKHOM CTeHKe OapabaHa BBICOTOM, HE IPEBBILIAIOLIEN 330D MEKIy OOKOBOW CTEHKOM
OCHOBAHMSI KOHTEHHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKM OapabaHa.
Heobs3aTensHo, 6apabaH BBIIIOJHEH C BO3MOXHOCTBIO €0 U3BJICUCHUS U3 KOHTECHHEPHOT'O
YCTPOMCTBA 1JI1 HAMOTKH Ha HETO JIMHEMHOM YaCTH APYroro U3BEILIATENS.

[91] TakuMm o6pa3om B kauecTBe Apyroro 6apadana KOHTeHHepHOTo ycTpoicTBa 600 ms
COOPKH JIMHEMHOMN YacTH JJ1s1 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asIBJIEH
O6apabaH KOHTEHHEPHOT'O YCTPOUCTBA JIJIs1 COOPKU JIMHEMHOW YaCTH [T U3BEIaTeNs
OXPaHHOT'0 BOJIOKOHHO-OIITHYECKOT0, ITPEACTABIISIONINI COOO0M BBITTOJTHEHHBIN C
BO3MOXHOCTBIO BpallleHUs Ha ocu 6apadaH, Ha KOTOPBIA HAMOTAH BOJIOKOHHO-OITHYECKUHT
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kabeJIb TMHEHHON YaCTH U3BEIATe sl OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, IIpUdyeM OapabaH
COJICPKUT CPENICTBO JIJISI 3aKPETUICHUS Ha €70 OOKOBBIX CTEHKAX COCTUHUTEIIBHBIX MYy(T
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYThIE COEIMHUTEIbHBIE MY(PTHI cOaepKaT
pa3MeleHHbIe B Hell CITUTTephl nHTepdepoMerpa CaHbsIKa U CINTMTTEPHI UHTEpdepomeTpa
Maxa-Ilennepa. Heobs3aTenbHo, 6apadaH BBITIOIHEH TAKUM 00pa3oM, 4TOOBI oOecrieunBacs
JIOITYCTUMBIN painyc U3ruda BOJIOKOHHO-ONTHYeCcKOTo Kabensa. HeoOs3aTenbHO, HA OOKOBBIX
cTeHKax 0apabaHa BBIMOJHEHBI TPOPE3U JJIs1 BBIBEICHUS] BOJIOKOHHO-OIITUUECKOT0 Kabes
Ha Hapy>KHYIO CTOPOHY CTEHKM OapabaHa v 3aBe/ieHHs ero oopatHo. HeoOs3atenbsHO, OOKOBBIE
CTCHKH OapabaHa BBITIOJTHEHBI TAKUM 00pa30M, YTOOBI 00ECIIEYMBAIIOCH CBOOOTHOE BpaIlleHUE
O6apabana Ha ocu BpaieHusi. HeoOsi3aTenpHo, 60KOBbIE CTeHKM OapabaHa BhIMOIHEHbBI TAKUM
06pazoM, 4ToOBI 00ECIIEUNBAIOCH KPEIJIEHHE BOJIOKOHHO-ONTHUECKOT0 Ka0es u
COEIMHUTEIBHBIX MY(T Ha HAPYKHOM CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX 1y OOKOBOM CTEHKOM OCHOBAHUSI KOHTEMHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKH
O6apabana. Heobsi3aTenbHo, 6apabaH BBIMOIHEH C BO3MOKHOCTBIO €I0 U3BJICUECHUS U3
KOHTEHHEPHOT'O YCTPOMCTBA I HAMOTKH Ha HETO JIMHEMHOM YaCcTH IPYyroro u3BeniaTess
WIIM 3aMEHbI Ha Apyroi 6apabaH ¢ JIMHEHHON YaCThIO APYTOTO U3BEIIATENS.

[92] TakuMm 06pa3om B kauecTBe Apyroro bapabaHa KOHTEHHEPHOTro ycTpoiicTBa 600 mist
COOPKM JIMHEMHOM YacTH J1JIs1 U3BELIATENs] OXPAHHOI'O BOJIOKOHHO-ONITUYECKOTO 3as1BJIEH
OapabaH KOHTEMHEPHOI'O YCTPOMCTBA 1J1s1 COOPKU JIMHEMHOM YaCTH JIJIS1 U3BeIaTeN s
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOT0, MMPEICTABIISIONIUNA COOOM BBHIMTOJIHEHHBIN C
BO3MOKHOCTBIO BpallleHUs Ha ocu OapabaH, Ha KOTOPBI HAMOTAaH BOJIOKOHHO-OTITUYECKHIA
Ka0eJb JIMHEHHOM YaCTH U3BELIATEN ISl OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT 0, ITpUueM OapadbaH
COJICPKUT CPENICTBO JIJISI 3aKPETUICHUSI Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIHHON MY(DThI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YITOMSIHYTasl COSTUHUTEIbHAS My(pTa COACPIKUT
pa3MelleHHbIE B Hell CINTUTTepbl uHTepdepoMeTpa MaiikenbcoHa M uHTepdepomerpa CaHbsKa.
Heob6s3aTenpHo, 6apabaH BBIIIOIHEH TAKUM 00pa3oM, 4TOOBI 0OeCreunBasICs JOMYCTUMBIN
panuyc u3ruba BOJIOKOHHO-ONTUYECKOTO Kabensi. HeoOs3aTenbHO, HAa OOKOBBIX CTEHKAX
OapabaHa BBITIOJTHEHBI ITPOPE3U JIJISI BBIBEICHUS BOJIOKOHHO-OIITHUECKOTO Ka0es Ha
HapYXXHYIO CTOPOHY CTeHKH OapabaHa u 3aBeieHus ero oopatHo. Heo6s3atenbHo, O0KOBbIE
CTeHKU OapabaHa BBITIOJIHEHBI TAKUM 00Pa30M, YTOOBI 00ECTIEYMBAIIOCH CBOOOTHOE BpallleHUEe
Oapabana Ha ocH BpaieHus. HeoOsi3aTenbHO, OOKOBbIE CTEHKU OapabaHa BBITIOJTHEHbI TAKUM
00pa3oM, 4ToOBI 00ECIIEUNBATIOCH KPETJIEHUE BOJTIOKOHHO-ONTHUECKOTO Kabess u
COCIMHUTEILHBIX MY(T Ha HAPY>KHOM CTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIICH 3a30D
Mex1y O0KOBOM CTEHKOM OCHOBAHHUSI KOHTEHHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKU
Oapabana. HeoOs3aTenpHo, Oapa0daH BBIIIOIHEH C BO3MOXXHOCTBIO €TI0 M3BJICUCHUS U3
KOHTEMHEPHOI'0 YCTPOMCTBA /IS HAMOTKHM Ha HETO JIMHEWHOM YaCTH IPYroro U3BeIaTesst
WJIM 3aMeHBI Ha Ipyroi 0apabdaH ¢ IMHEMHOMN YacThIO APYTOTO U3BEIIATEIs.

[93] C yueToM ONMCHIBAEMBIX B HACTOSIIIIEM JTOKYMEHTE ONTUYECKUX JIMHUMN 3aJ€PKKHU, B
KauecTBe Apyroro 6apadana koHTedHEepHOTO ycTporcTBa 600 1711 COOPKU JIMHEMHOM YacTh
JUTSL U3BEIIATENS OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asiBJIeH 0apabaH KOHTEHHEPHOTO
yCTpOMCTBA AJ1s1 COOPKU JIMHEHHOM YacTH JU1s1 U3BELIATENSI OXPAHHOTO BOJIOKOHHO-
OTITUYECKOTO, MPEICTABIISIONINI COOOM BBIMOJIHEHHBINM C BOBMOXHOCTBIO BpPAILIEHUSI HA OCH
OapabaH, Ha KOTOPbIM HAMOTAH BOJIOKOHHO-ONITUYECKHUI KaOeJTb JIMHEHHOM 4acTh 3BEIaTEIs
OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO, TpUUEM OapadaH COAEPKUT CPEICTBO TS 3aKPETICHUS
Ha ero OOKOBBIX CTEHKAaX COCTMHUTEIbHON MY(ThI YIIOMSHYTOM JTMHEHHOM YaCTH, TPUUEM
YIOMSIHYTasi COeIMHUTENIbHASI My(]Ta CONEPKUT ONTUUECKYIO JIMHUIO 3aJIEPKKU IS
U3BENIATENSI OXPAHHOT'O BOJIOKOHHO-ONITUUECKOT O, BBIITOJIHEHHYIO IOCPEICTBOM COEAMHEHUS
B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTMHBI PE3€PBHBIX JKMJI BOJIOKOHHO-OIITUYECKOTO Kadesl.
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Heo0s13aTenpHo, onTUUecKasi JIMHUS 3aA€PKKU MTpeHA3HAYEHA JIJTs1 UCTIOJIb30BAHMSI B COCTABE
OTNTHYECKOM cxeMbl nHTephepomeTpa Maxa-Llennepa s ymoMsiHyTOro U3BEIIATENS.
Heo0s13aTenbHo, onTUUecKasi JIMHUS 3aA€PKKU MpeHA3HAYECHA JIJTs UCTIOJIb30BAHMSI B COCTABE
OTNITUUECKOM cxeMbl MHTephepomeTpa MaiikenbcoHa sl yTOMSHYTOTO U3BELIATENsI.
HeoOs13aTenbHo, onTUUecKasi JIMHUS 3aA€PKKU MTpeAHA3HAYEHA /11 UCIIOJIb30BAHUSI B COCTABE
ONTHYECKOM cxeMbl HHTephepomeTpa CaHbsaKa 1JIsl yHOMSHYTOTO U3BEIIATENS.
HeoOs3aTenpHo, onTUUecKasi JIMHUS 3a1€PKKU ITPeAHA3HAUYEHA [1J1 UCII0JIb30BAHMSI B COCTABE
OINTHUYECKOMN CXEMbI UyBCTBUTEIBHBIX 3JIEMEHTOB JJIS1 YIIOMSHYTOT'O U3BEILIATENS.
Heo0s3aTenpHo, onTUYeCKas TMHUS 3aA€P>KKU TPeAHA3HAUEHA IJTsI UCTIOJIb30BaHUS COCTABE
OITHUYECKOMN CXEMBI TPAHCIIOPTHON YAaCTU YIIOMSIHYTOT'O M3BELLATENSI.

[94] Takum 0Opa3oM B KauecTBe crrocoda MOHTaXKa JTMHEHHOM YaCTH IS U3BEIIATEIIs
OXPAaHHOT'0 BOJIOKOHHO-ONTUYECKOTO 3asIBJIEH CLIOCOO MOHTAKA JIMHEHHOM YacTH 1Sl
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, TPU KOTOPOM MOHTAX OCYIIECTBIISIIOT
IIpY TOMOIIY KOHTEeHHEPHOTO ycTporicTBa 600 1711 COOPKM JIMHEMHOW YAaCTH JJ151 U3BEIaATENs
OXPaHHOT'O BOJIOKOHHO-OMTUYECKOT0, MPEJCTABIISIONIEr0 OO0 KOHTEHHED C KPBIIIKOMH,
coAep Kaluii OCHOBAHUE C OChIO BpAllIEHHUsI, HA KOTOPOU 3aKperuieH Bpalatonuiicsa 6apabdbaH,
Ha KOTOPbIA HAMOTAH BOJIOKOHHO-ONTUYECKUN KaOellb IMHEHHON YacTh U3BeIaTeNs
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOT 0, TpUYeM OapabaH COAEPKUT CPEACTBO IS 3aKPETUICHHS
Ha ero OOKOBBIX CTEHKAX COSTMHUTEIIbHON MY(THI YITOMSHYTOM JTMHEHHOM YaCTH, IJIS YETO
B 00paTHOM MOCIEA0BATEIbHOCTH pa3MaThIBAIOT B HEOOXOIMMOM KOJIMUECTBE JIEMEHThI
ONTUYECKOM CXEMBbI M 3aKPEIUISIIOT UX 10 IEPUMETPY KOHTPOJIMPYeMOoH 30HbI. HeoOs13aTenbHo,
MeX Ay TopuaMu 6apabaHa U CTEHKaMW OCHOBAHMSI HA OCH BpallEHUS BBITTOJIHEHbI
OTPAaHUYMTEIM, OTPAHUYMBAIOIIME TIepeMelieHre bapadaHa BAOJb OCH BPAIICHHUSI.
Heob6s3aTenpHo, 6apabaH BBIIIOIHEH TAKUM 00pa30oM, 4TOOBI 0OeCIIeUnBAJICs JOTYCTUMBIN
paaryc u3ruda BOJIOKOHHO-ONTHYECKOTO Kabensa. HeoOs3aTenbHo, Ha OOKOBBIX CTEHKAX
OapabaHa BBIIIOJIHEHBI IPOPE3U /1JI BHIBEICHUS BOJIOKOHHO-ONTHYECKOr O Kabes Ha
Hapy>XKHYIO CTOPOHY CTEHKM OapabaHa u 3aBeieHUs ero oopatHo. Heobs3aTenbHo,
KOHTEHHEPHOE YCTPOWCTBO BBIITOJHEHO C BO3MOKHOCTBIO MHOTOKPATHOTO UCITOJIB30BAHMS,
1151 uero obecrieyeHa BO3MOKHOCTb U3BJIeUeHUs OapabaHa 1J1si HAMOTKM Ha HEro JIMHEHHOM
yacTu Apyroro uzsewarens. Heo6s3aTenpHo, yHOMSIHYTasi COEAMHUTEbHAS MypTa COACPIKUT
pa3MeleHHbIe B Hell CIUTMTTEPhl uHTephepomMeTpa MaliKeTbCOHA U CIUIUTTEPhI
unteppepomerpa Maxa-Llennepa. Heobs3aTenbHo, yioMsiHyTast COeIMHUTEIbHAS My Ta
COJZIEPKUT pa3MeIlIeHHBIE B HEl CIUTMTTEpbl MHTephepoMeTpa Maiikenscona. HeoOs3aTenbHo,
YIOMSIHYTasi COeIMHUTENIbHASI My(DTa COIEPKUT pa3MeEIICHHbIE B HeW CIUIUTTEPbI
unteppepomerpa Maxa-llennepa. Heobs3aTenbHo, yrioMsiHyTast COeIMHUTEbHAS My Ta
COJICPKUT pa3MElIeHHbIE B HEW CIUIUTTEPbl MHTEphepoMeTpa CaHbsIKa U CIUTUTTEPHI
untepdpepomerpa Maxa-Ilenaepa. HeoOs3aTenbHO, ymoMsiHyTast COeIMHUTEIbHAS My(dTa
COJIEPKUT Pa3MEIIEHHBIE B HEM CIUTMTTEPhI UHTEphepomMeTpa MaliKeTbCOHA U CIUTUTTEPHI
untepdepomerpa CaHbska.

[95] OnucbiBaeMble paHee JIMHEHHbIE YACTU TPEATIOYTUTEIBHO MOHTUPYIOTCS Ha
orpaxaeHusix oxpaHseMmoro pyoexa. Kak nmokazano Ha ¢wur. 7 1 8, mpeAnouTUTENbHO, HE
OIrPaHUYHMBASCH, TAKUMHU orpaxaecHusiMu 700, 800 sSIBJISIIOTCS pa3jIMUHbIE CETUYATHIC UJIU UHBIE
OTPAXKIEHUS, HAMOOJIee TUITMUHO MTPEICTABIISIONIME COOOM KOHCTPYKIMIO U3 OITIOPHBIX CTOJI00B
701, 801, 3axkperieHHBIX HA KaKOM-TMOO pyHIaMeHTe (HAIIpUMep, He OTPAaHUYUBASICh,
0eToHHOM WK cBaitHOM) 702, 802 MeX 1y KOTOPBIMH IIPOTSIHYTO CETYATOE MOJOTHO 703 uiu
HATSHYTBbl HUTH KoJIrouel npoBosioku 803. IIpennoyTurenbHO, HE OTPaHUYUBASCH,
YIOMSIHYTBIE OTPaXJACHUSI, BKJIF0Uas, HE OCPAHUUYMBASICh, CETUATHIE OTPAKIACHUS U KOITIOUYIO
MIPOBOJIOKY, MPEACTABISIOT cOO0M orpaxaeHus, coorsercrBytonme 'OCT P 57278-2016

Ctp.: 56



10

5

20

25

30

35

40

45

RU 2778043 C2

«Orpaxnaenus 3anmrHbie. Knaccudukarms. OO11ye mo1oKeHus», U TAKMM 00pa30M OTHOCSTCS
K apMupoBaHHOM Korouelt ieHTe (AKJI), apMupoBaHHOM CKPYYEHHOM KOJIIOYEH JIEHTE,
OGapbepy 6€30MacCHOCTH ClTUpaIbHOMY, Oapbepy 0€30MaCHOCTU IIIIOCKOMY, MH)KEHEPHBIM
cpencTBaM (PM3NYECKOM 3aIUThI, KOJTIOUEH TPOBOJIOKE, TPOTUBOTAPAHHBIM 3aTPAKICHUSIM,
MPOYUM OT'PAXKACHUSIM, JIFOOBIX KJIACCOB, HE OIPAHUYUBASICH, 3AIIUTHBIM, OCHOBHBIM,
JTOTIOJTHUTETbHBIM, TTPEAYPEAUTEIIbHBIM, CTAIIMOHAPHBIM UK OBICTPOPA3BEPTHIBAEMBIM
(HOCUMBIM W/WUJIA BO3UMBIM), CIUIOIIHBIM, CEKIIMOHHBIM, TJIyXUM, TPOCMATPUBAEMBIM, C
KECTKUM TJIYXUM MOJIOTHOM; C )KECTKUM PElIETYATHIM IMOJIOTHOM; C THOKUM IOJIOTHOM U3
MIPOBOJIOKH, W/WH ceTKH, W/umu ciimpann AKJI; ¢ KoMOMHUPOBAHHBIM TTOJIOTHOM,
MPEACTABIISIONIMM KaKy0-TM00 KOMOWHALMIO BbIIIEYKA3aHHBIX ITOJIOTEH; C TOUEYHBIM (CBasl,
BUHTOBAs omopa, TpyouaTasi 3a0MBHAsI OMOpa) W/WIIA JICHTOYHBIM (DYHITAMEHTOM;
U3TOTOBJICHHBIM U3, HE OTPAHUYMBASICh, OETOHA U/WJIM Kelle300€TOHA, W/WIIU KUpInda, W/uiu
MeTaJlla, W/WIK AepeBa, U/Uiu MOJIMMEPHOTO MaTepHrasa, U/Uiu UxX JIF000M UX KOMOWHAILUY.
[TpennouTuTenbHO, HE OrPAHUYUBASICH, MEKY ONMOPHBIMU cTo0amu 701, 801, Takxke
npoTaHyTo HaBepiuue 704, 804 ¢ HOMOTHUTEIIBHBIMU HUTSIMHU KOJIFOUEH TPOBOJIOKH.
[TpennouturenbHO, HE OrpaHUUYUBAsICh, orpaxaeHue 700, 800 1OMOJTHUTEIBHO CHA0KEHO
MPOTSAHYTOM B rpyHTe ceTkow 705, 805, mpeanoYTUTENBHO, YaCThIO CETYATOrO MTOJIOTHA,
MpEensTCTBYIOIEH ToJKoIy. [IpennoyTuTenbHO, HE OTPAaHUYUBASACH, UYBCTBUTEIIbHBIC
31eMeHThl 706 TMHENHON YacTH U3BEIIATEINS] OXPAHHOTO BOJJOKOHHO-ONTUYECKOTO
pa3MenamTca Ha ceT4aToM MoJoTHE 703 M0 KPUBOJIMHEMHON CUHYCOUIAIbHOM TPAEKTOPUU
B OJIHY WJIM HECKOJIBKO JIMHUM, 00€CTIeunBasi TAKUM OOpa30M JOTIOJIHUTENbHYIO CBA3aHHOCTh
3JIEMEHTOB CETYATOr0 MOJIOTHA 703, UTO UCKITFOYAET BO3MOKHOCTh HECAHKUUOHUPOBAHHOT'O
HapPYLIEHUS] OXPAHSIEMOTIO [IEPUMETPA IIyTEM YACTUYHOT'O YCTPAHEHUS CETYATOIO OTPAXKICHUS.
[TpeanmoyTuTenbHO, HE OrPAHUYUBASICH, YYBCTBUTEIIbHBIE 3JIEMEHTHI 806 JIMHEWHON YacTH
U3BENIATENSL OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT0 PA3MEIIA0OTCS HA IMHEHHOM OTPaXACHUH,
00pPa30BAHHOM HUTSIMM KOJIIOUEH MPOBOJIOKH 803 TakKe O CHHYCOUIAIIbHON TPAEKTOPUU
B OJIHY WJIM HECKOJIBKO JIMHUM, 0OecrieunBasi TaKUM 00pa3oM, CBSI3aHHOCTh MEXIy HUTSIMU
KOJIIOUEN ITPOBOJIOKH, YTO UCKIIIOYAET BO3MOXKHOCTh HECAHKLIMOHUPOBAHHOI'O HAPYILICHUS
OXPaHSIEMOIO MEPUMETPA MMYTEM YACTUYHOTO YCTPAHEHUS KOIIOUEN ITPOBOJIOKHU.
[TpeanouTuTebHO, HE OTPAHUUMBASCH, UyBCTBUTEIbHBIE 3JIeMEHTHI 706, 806 TUHEIHHOM YacTH
M3BEIIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO pa3MelaroTcs Ha HaBepiuu 704, 804
OorpaKaeHusi, 00pa30BAHHOM JIOTIOJTHUTEIbHBIMU HUTSIMU KOJTIOUEH MIPOBOJIOKH TAKKE IO
CUHYCOUIAIbHOW TPAEKTOPUM B OJHY WIJIM HECKOJIBKO JIMHUM, OOecreunBasi TAKUM 00pa3oM,
CBSI3AHHOCTb MEXK/1y HUTSAMM KOJIFOUEN TPOBOJIOKH, YTO UCKIIFOYAET BO3MOKHOCTh
HECAHKLIMOHMPOBAHHOI'O HAPYILIEHUS] OXPAHSIEMOI'0 IIEPUMETPA ITyTEM YACTUUHOI'O YCTPAHEHUS
KOJIIOUE ITPOBOJIOKM WM NPEOIOJIEHUs iepuMeTpa cBepxy. [IpeanoururensHo, He
OrPAHUYMBASICh, YyBCTBUTEIbHBIE 37IEMEHTHI 706, 806 JIMHEMHON YaCTH U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-ONITUYECKOTO PA3MENIAOTCS HA TPOTUBONOAKOIHOM ceTke 705, 805 orpakneHus,
YTO UCKJTFOUYAET BO3MOXHOCTh HECAHKIMOHMPOBAHHOT O HAPYIIIEHHUS OXPaHSIEMOT O IEPUMETPA
IIyTEM IIOKOMNA 1o orpaxacHue. [IpeamnouyrurenbHo, HE OrpaHUYUBASICH, B OTCYTCTBUE
MIPOTUBOITOJKOITHON CETKH UyBCTBUTEINIbHBIE 371EMEHTBI 706, 806 TMHENHON 4aCTH U3BEILIATEIS
OXPAaHHOT'0 BOJIOKOHHO-OIITHYECKOT0 pa3MeraroTces Mexay pynaamentamu 702, 802 cTo100B
Ha NIyOMHE HAauOOJIbIIIEeH BEPOSITHOCTH (PM3UUECKOTO BO3IEHCTBUS HA YYBCTBUTEIBHBIIM
3JIEMEHT, YTO UCKJIIOUAET BO3MOKHOCTb HECAHKIIUOHUPOBAHHOT'O HAPYIIEHUSI OXPAHSIEMOTO
IIEpUMETPA IIyTEM IMOAKOIA IO OTPAXKAEHUE. YTIOMSIHYTBIE CETYATOE OTPAXKACHUE U/WIN
JIMHEWHOE Orpak/ieHue, 00pa30BaHHOE HUTSIMU KOJTIOUEH IPOBOJIOKH, 1aJIee TAKIKE UMEHYIOTCS
KaK «HECIUJIOLIHOE IIPENATCTBUE». [Ipr 9TOM Takoe HECTUIOIIHOE NPENATCTBUE, KAK ITPABUIIO,
ABJISIETCS IPEUMYILIECTBEHHO HEXKECTKUM, TO ECTh OTEIIBHBIE AJIEMEHTHI TAKOT'O OTPAXKICHUS
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MOTYT OBITh 06€3 CYIIECTBEHHBIX YCUJIUI MTOBPEXKIECHBI UM pa3pylIeHbl HapymuTeieMm. B
KauyecTBE IpUMEPA, HO HE OTPAHUYEHUS, TPEMSITCTBUE MEXKIY CTOJI0AMU HE SIBJISIETCS CETYATHIM
Orpa’kJACHUEM UJIA OTPAXKIACHUEM U3 JIMHUM KOJIIOYEH IIPOBOJIOKH, a SIBJISETCSA
MPEUMYIIECTBEHHO CIUIOLIHBIM MPENSITCTBUEM, TAKUM KaK, KAKOU-JIMOO HITAKETHUK, JIMOO
CILJIOLIIHOM 3a00P, MPUYEM B TAKOM CITydae OTpaXKJI€HUE COJICPKUT YITOMSHYTOE HaBepIlIue,
Ha KOTOPOM Pa3MEIAETCs YyBCTBUTEIILHBIN 3JIEMEHT.

[96] TakuMm 0Opa3oM B KauecTBe BapuaHTa OTPAKIACHUS 3asIBJIEHO OTPaXK/ICHUE C JIMHEWHOM
YACThIO U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, ITPEICTABIISIIOIIee COOOM ceTuaToe
MTOJIOTHO, TIPOTSIHYTOE MEXKTy YCTAaHOBJICHHBIMU Ha (DYHIAMEHTBI CTOIOAMHU, TPUYEM CETUATOC
IIOJIOTHO COIAEPKUT YyBCTBUTEIBHBIN 3JIEMEHT U3BELIATES OXPAHHOIO BOJIOKOHHO-
OIITUYECKOI'0, PA3MELLIEHHBIN 10 CETYATOMY ITOJIOTHY IO KPUBOJIMHENHON TPAEKTOPUH,
o0ecreyuBaroIiel JOMOJTHUTEIBLHYIO CBI3aHHOCTh 2JIEMEHTOB CETUYATOTO MOJIOTHA.
Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIbHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKaIlen
unteppepomerp Matikenbcona. HeoOs13aTeibHO, UyBCTBUTEbHBINM 3JIEMEHT SIBIISIETCS
YYyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOTI'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
cxeMmol, conepxkaieit unreppepomerp Maxa-llennepa. Heobs3atenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SBJISICTCS YYBCTBUTEIbHBIM 3JIEMEHTOM M3BELIATEIISI OXPAHHOTO BOJIOKOHHO-
OTITHYECKOTO C ONITUIECKOM CXeMOM, cosieprkarieit uareppepomerp Canbsika. HeoOs3aTenbHoO,
YYBCTBUTEIBHBIN 3JIEMEHT SBJISIETCA YyBCTBUTEIbHBIM 3JIEMEHTOM U3BELLATENS OXPAHHOI'O
BOJIOKOHHO-OTITUYECKOTO C OIITUIECKOM CXEMOI, cofieprkatiet uHrepdepomerp MarikeabcoHa
u unrepdepometp Canbsika. HeoOs3aTesnbHO, UyBCTBUTEIbHbIN JIEMEHT SIBJISIETCS
YYyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
CXeMOM, cosiepxkailneit unrepdepomerp MalikenbcoHa U nuHTepdepomeTp Maxa-Llennepa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIIBHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKallen
unteppepomerp Maxa-Llennepa u unteppepomerp CaHbsika.

[97] Takum 0Opa3oM B Ka4eCTBE APYTOro BapUaHTa OTPAKIACHUS 3asBJICHO OTPAXKICHHUE
C JIMHEMHOM YaCThIO U3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, ITPEJICTABIISIOLIEE
co00i1 TMHENHOE Orpak/IeHUue, 00pa30BaHHOE HATSHYTHIMU MEX/y YCTAHOBJIICHHBIMU Ha
(dbyHIaMEHTBI CTOJI0AMU HUTSMH KOJTFOUEH ITPOBOJIOKH, TIPUUEM JIMHEMHOE OTpakKIcHUE
COJZIEP)KUT YYBCTBUTEIILHBIN 3JIEMEHT U3BEILATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
pa3MEIIEHHBIN 110 JIMHEHMHOMY OTPAXXIECHHUIO 110 KPUBOJIMHENHON TPACKTOPUH,
obecrnieunBaroleli CBI3aHHOCTh HUTEH KoJtouel mpoBosioku. Heobs13aTenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SBJISICTCS YYBCTBUTEIBHBIM 3JIEMEHTOM M3BELIATEISI OXPAHHOTO BOJIOKOHHO-
OTNITUYECKOTO C ONTHYECKOM CXEMOM, coaeprkalieit narepdepoMerp MalkenbCoHa.
Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIBHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKallen
unteppepomerp Maxa-Llennepa. HeoGs3aTenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOTI'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
cxemotit, conepxaiieit unTepdepomeTp Canbsika. HeoOs3aTenbHO, 4yBCTBUTETbHBIN JIEMEHT
SIBJISIETCS UYBCTBUTEIBHBIM 3JIEMEHTOM U3BELLATENS OXPAHHOT'O BOJTOKOHHO-OIITUYECKOTO C
OTITHUECKOM CXeMOM, coaepxarer iHTephepoMeTp MaiikenbcoHa u uHTepdepomerp CaHbsKa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIbHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOTO C OIITUYECKOM CXEMOM, CoIEpKaLen
unTeppepomerp Malikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOsi3atenbHo,
YYBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCA UyBCTBUTEIIbHBIM 3JIEMEHTOM MU3BELLATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOM CXeMOMH, coieprxkaltieit unteppepomerp Maxa-Ilenaepa
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u unrepdepometp Canbska.

[98] Takum 0Opa30M B Ka4eCTBE IPYIOTO BApUaAHTa OIPAXKACHUS 3asIBJIEHO OI'paXKACHHUE
C JIMHEMHOM YaCThIO U3BELIATEINS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO, TPENCTABIISIIONIEE
co0011 orpakieHre, 00pa30BaHHOE MPEMSITCTBUEM, IIPOTSIHYTHIM MEX/Ty YCTAHOBJICHHBIMU
Ha GyHAAMEHTHI CTOJI0AMH, COIEPKAIIIMMU MTPOTIHYTOE MEXK/1y HUMH HaBepIlIe,
00pa30BaHHOE HUTSIMU KOJIIOUEH ITPOBOJIOKH, ITPUUEM HABEPIIIHME COICPKUT UYBCTBUTEILHbBIN
3JIEMEHT U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, PA3MEIIEHHBIN 110 HABEPILUIO
10 KPUBOJIMHEMHOMN TPAEKTOPUH, OOECTIEUMBAIOIIIEH CBI3aHHOCTh HUTEN KOJIFOUEH IPOBOJIOKH.
Heo0s3aTenbHO, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIEpKAIIEN
unTeppepomerp Matikenbcona. HeoOs13aTebHO, UyBCTBUTEIbHBIN AJIEMEHT SIBJISIETCS
YYBCTBUTEJILHBIM 3JIEMEHTOM M3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OMITHUYECKOTO C ONTUYECKON
cxeMol, conepikaiieit uureppepomerp Maxa-Llennepa. Heobs3aTenpHo, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCSl YYBCTBUTEILHBIM 3JIEMEHTOM M3BEIIATEISI OXPAHHOI'O BOJIOKOHHO-
ONTUYECKOTO C ONITUYECKOM CXeMOM, cosieprkarieit unteppepomerp Canbsika. Heobs13aTenbHo,
YyBCTBUTEIbHbIN 3JIEMEHT SIBJISIETCSI YyBCTBUTEIILHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOT'O
BOJIOKOHHO-OINITUUECKOTO C ONITUYECKO CXEMOI, cofieprkalie unrepdepomerp MarikeabcoHa
u unrepdepometp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIBHBIN JIEMEHT SIBJISIETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM MU3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONTUYECKON
cxeMotli, cosiepxalieit untepdepomerp MaiikenbcoHa u unrepdepomerp Maxa-Llennepa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIEpKAIIEN
unteppepomerp Maxa-Ilennepa u unrepdepomerp Canbsika. Heobs3aTenbHO, MpensTCTBYE
SIBJISIETCS CETUYATHIM MOJIOTHOM. Heobs13aTenbHO, MPENsITCTBUE SIBISIETCS JIMHEMHBIM
orpaxJeHreM, 00pa30BaHHBIM HUTSMHU KOJTIOUEl mpoBoioku. Heobs13aTenbHO, MpensiTCTBUE
SIBJISIETCS] TPEUMYIIIECTBEHHO CIUIOIIHBIM MPETSITCTBUEM.

[99] Takum o6pa3oM B KaUeCTBE BapUaHTA OTPAXKIEHUS CO CPEACTBOM OOHAPYKEHUS
MOKOIIA 3aBJIEHO OTPAXKIEHUE CO CPEICTBOM JIsi OOHAPYXKEHHUS TIOIKOTIA C TMHEUHON
YACThIO U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, MPEACTABIISIONIEE COOOM
OrpakJieHhe, 00pa30BAHHOE MPEMSATCTBUEM, TPOTSIHYTHIM MEXK/1y YCTAHOBJIEHHBIMU HA
(byHIaMEHTBI CTOI0AMM, COCPIKAIITMMHU ITPOTIHYTYIO MEKIY HUIMU B TPYHTE CETKY, HA KOTOPOUH
pa3MeIIeH YyBCTBUTEIbHBIN 3JIEMEHT JIMHEMHOMN YaCTH U3BELIATENSI OXPAHHOTO BOJIOKOHHO-
ontuueckoro. Heo6s3aTebHO, YyBCTBUTEIIBHbIN 3JIEMEHT SIBJISIETCS 4YYBCTBUTEJIbHBIM
3JIEMEHTOM M3BEUIATEIIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO C ONITUYECKON CXEMOH,
coaepkatiert uHTephepomeTp Matikenbcona. HeoOs3aTennbHO, YyBCTBUTEIBHBIN JIEMEHT
SIBJISIETCS] UYBCTBUTEIBHBIM 3JIEMEHTOM H3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C
OIITHYECKOM cxeMol, coaepkaieii uaTepdepomerp Maxa-Ilenaepa. Heobs3aTenbHo,
YyBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIILHBIM 3JIEMEHTOM M3BEIIATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOI'O C ONTUUYECKOM CXeMOH, cofepkalieit untepdepomerp CaHbsKa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YyBCTBUTEILHBIM 3JIEMEHTOM
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTHYECKOTO C ONITUYECKOM CXeMOi, coieprkarlient
untephepomerp MaiikenbcoHa u uHTepdepomerp Canbsika. Heobs13aTenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCSl YYBCTBUTEIILHBIM 3JIEMEHTOM M3BEIIATEISI OXPAHHOI'O BOJIOKOHHO-
OINITUYECKOTO C ONTUUYECKON CXeMOM, cofiepkalieit unrephepomerp MalikenbcoHa U
untepdepomerp Maxa-Llennepa. HeoOs3aTenbHO, 4yBCTBUTEIBHBIN JIEMEHT SIBJISIETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM HU3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMmoi, comeprkaiieit unreppepomerp Maxa-Llennepa u unreppepomerp CaHbska.
Heobs3atenbHo, MpensTCTBUE SBIISIETCS CETYATHIM MOJIOTHOM. Heo0s13aTenbHO, TpensTCTBUE
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SIBJISIETCS JIMHEWHBIM OT'paKIeHUEeM, 00pa30BaHHBIM HUTSIMU KOJIIOUEH IIPOBOJIOKH.
Heo0s3aTenbHo, MpensTCTBUE SIBJISIETCS MPEUMYIIIECTBEHHO CIUIONIHBIM MPEMSITCTBUEM.

[100] TakuM o0Opa3oM B Ka4ecTBE APYTroro BapruaHTa OrPakJICHUS CO CPEICTBOM
00OHapyXeHUs TTOJIKOIIA 3a5IBJICHO OT'PAXKIEHUE CO CPEICTBOM JIJI1 OOHAPYKEHUS MOJIKOIA C
JIMHEMHOW YaCThIO U3BENIATENSI OXPAHHOIO BOJJOKOHHO-ONTUYECKOTO, MPEACTABIISIONIEE
c000i1 orpaxk/ieHrue, 00pa30BaHHOE MPEIMSITCTBUEM, IIPOTIHYTHIM MEX/1y YCTAHOBJICHHBIMU
Ha (pyHTaMEHTBI CTOJI0AMMU, MEXKIY KOTOPBIMH B TPYHTE Ha ITyOMHE HAaUOOJIbIIEH BEPOSTHOCTU
(U3NYECKOT0 BO3ACHUCTBHUS MPOTSIHYT YYBCTBUTEIBHBIHN 3JIEMEHT JIMHEHHOM YACTH U3BEIIATENS
OXPaHHOT'0 BOJIOKOHHO-ONTHYEeCKOT0. Heobs13aTeNnbHO, YyBCTBUTEIbHbIN 3JIEMEHT SIBJISIETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMotli, cosiepxaineit unrepdepomerp Maiikenbcona. Heo6s3aTenbHO, 4yBCTBUTENBHBIM
3JIEMEHT SIBJISIETCS] UYYBCTBUTEIBHBIM 3JIEMEHTOM M3BENIATENS OXPAHHOTO BOJIOKOHHO-
OIITMYECKOI'0 C ONITUYECKOM CXeMOH, cojiepkalieit unrepdpepomerp Maxa-L{ennepa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIepKALIEN
unteppepomerp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO C ONTUYECKOMN
CcXeMoM, coaeprkaiieit uureppepomerp Marikenbcona u uateppepomeTp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOM CXEMOMH, COJIepKAIIEH
unTeppepomerp Matikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3aTenpHo,
YyBCTBUTEJBHBIN 3JIEMEHT SIBIISIETCS YyBCTBUTEIIbHBIM 3JIEMEHTOM HM3BELATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOT'O C OITHYECKOM CXeMOM, coeprkalieit uureppepomerp Maxa-Ilenaepa
u uarepdepomerp Canbsika. HeoOs3aTeIbHO, IPEMATCTBUE SBISETCS CETYATHIM ITOJIOTHOM.
Heo06s3aTenbHO, TPEnsSTCTBUE SBIISIETCS JIMHEWHBIM OT'paKIeHUEM, 00pa30BaHHBIM HUTSIMU
Kourouelt mpoBoioku. Heobsi3aTenbHO, MPensiTCTBUE SBIISIETCS] TPEUMYIIECTBEHHO CIUTOIITHBIM
MIPENSITCTBUEM.

[101] Takum 06pa3oM B KauecTBe Crlocoda 3aKperIeHUs TMHEMHOM YaCTH U3BEIATeNs
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOTO Ha OT'PaXACHUH 3asIBJIEH CIIOCO0 3aKPeTIeHUs IMHEHHON
YACTHU U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT'O HA OTPAXKICHUH, IIPU KOTOPOM
3aKPEIUISIIOT YyBCTBUTEIIbHBIN 3JIEMEHT JIMHEMHON YaCTU U3BEIIATENIS OXPAHHOTO BOJIOKOHHO-
OINTHUYECKOIr0 HA MPENATCTBUM B COCTABE OTPAKACHUS 110 KPUBOJIMHEMHON TPAEKTOPUH,
o0OecneunBaroleil BAOPAMOHHYIO YYBCTBUTENIBHOCTD U CBSI3aHHOCTh 3JIEMEHTOB ITPEMSTCTBUS
Mexay coboil. Heobs13aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS] UyBCTBUTEIIBHBIM
3JIEMEHTOM M3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OITUYECKOT'O C ONITUYECKON CXEMOH,
coaepikatien nHTephepomeTp Malikenbcona. HeoOs3aTeTbHO, YyBCTBUTEIBLHBIN 3JIEMEHT
SBJISIETCS] YyBCTBUTEIbHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C
OTNITUYECKOM CXeMol, coaepikatieit uHTephepometrp Maxa-Ilennepa. Heo6s3aTenbHo,
YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS. YyBCTBUTEIILHBIM 3JIEMEHTOM H3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OINITUYECKOTO C ONTUYECKOM CXeMOl, coaepkaiieit uateppepomerp Canbska.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 2JIEMEHTOM
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITHYECKOTO C ONITUYECKOM CXEMOM, COepkKaLen
unTephepomerp MaiikenbcoHa u uHTepdepomerp Canbsika. HeoOs13aTenbHO, UyBCTBUTEIHHBIN
3JIEMEHT SIBIISIETCSl YyBCTBUTEIILHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOI'O BOJIOKOHHO-
OTNITUYECKOTO C ONTUUYECKON CXEMOM, coziepkalieit uurepdepomerp MalikenbcoHa U
unteppepomerp Maxa-Llennepa. HeoGs3aTenbHO, YyBCTBUTEIbHBIN 3JIEMEHT SBJISIETCS
YyBCTBUTEIIBHBIM 3JIEMEHTOM U3BEIIATEIS OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C OIITUYECKOMN
cxeMoM, cozepxkarneit unrepdepomerp Maxa-Llenaepa u uarepdepomerp CaHbsKa.
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Heobs13aTenbHo, MpensTCTBUE SBIISIETCS CETYATHIM MOJI0THOM. HeoOs13aTenbHO, pensiTCTBUE
SIBJISIETCS JIMHEMHBIM OTPaXK/IeHHeM, 0Opa30BaHHBIM HUTSIMU KOJIIOUEH TPOBOIOKH.

[102] Takum 06pa3oM B KauecTBE APYTrOro OrpakIeHUs 3asiBJIEHO OTrpak/IeHUeE C IMHEHHOM
YaCThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTHUECKOT0, TIPEICTABIISIONIEe OO0
OorpaxkJieHue, 00pa30BaHHOE HECIIOIIHBIM MPEMSITCTBUEM, TPOTIHYTHIM MEXTY
YCTaHOBJICHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTIOIIHOE MPETISITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, PA3MEILIEHHbBIN
10 HECTUIONIHOMY TMPEMSTCTBHUIO [0 KPUBOJIMHEHHON TPAEKTOPUH, OOECIIeUUBAIOIIIEH
BUOPALMOHHYIO UyBCTBUTEILHOCTD U JOTIOJIHUTEIBHYIO CBI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENSATCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBIISIETCSA
U3BELIATENb, ONMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 1.

[103] Takum 06pa3oM B KauecTBE APYTrOro OrpakICHUS 3asIBJIEHO OTpaKICHUE C TMHEMHOM
YACThIO U3BEIIATENIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, TIPEACTABIISIIONIEE COOOM
OrpaxkJieHue, 00pa30BaHHOE HECIIOIIHBIM MPEMSITCTBUEM, TPOTSIHYTHIM MEXY
YCTaHOBJIEHHBIMU Ha (PYHIAMEHTHI CTOJIOAMH, TPUYEM HECTUIOLIHOE MPETISITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BEILIATENS OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILIEHHBIN
10 HECIUTOITHOMY MPEMSITCTBUIO 110 KPUBOJIMHEHHON TPAEKTOPUM, OOeCIIeYnBaIOIIICH
BUOPAIMOHHYIO YYBCTBUTEILHOCTD U JIOTIOTHUTENIBHYIO CBI3aHHOCTD AJIEMEHTOB HECIUIOIITHOTO
MPENSATCTBUSA, IPUYEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBJISIETCS
U3BeIaTeNh, OMIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 2.

[104] Takum 06pa3oM B KaUECTBE APYTOrO OTPAXKICHUS 3asIBJIEHO OTPAXKICHUE C IMHENHOM
YACThIO U3BEIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUUECKOTO, MPEACTABIISIIONIEE COOOM
OrpaxkJieHre, 00pa30BaAHHOE HECIUIOIIHBIM MPEMSITCTBUEM, TPOTSIHYTHIM MEXY
YCTaHOBIICHHBIMM Ha (DYyHIAMEHTBI CTOJIOAMU, TPUYEM HECTUTOIIHOE IMTPEIISITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-OIITUUECKOT 0, pa3MEIIEHHbIA
M0 HECIUIOITHOMY MPEMSITCTBUIO 11O KPUBOJIMHEMHOMN TPAEKTOPUM, 00ECTIeUnBAIOIIEH
BUOPALMOHHYIO UyBCTBUTEIHLHOCTD U JIOTIOJTHUTENIBHYIO CBSI3aHHOCTD 3JIEMEHTOB HECIUIOIITHOTO
MPENATCTBUSA, IPUUYEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBIISIETCS
U3BeIATENb, ONIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 3.

[105] Takum 06pa3oM B KauecTBE APYTOro OrpakICHUs 3asIBJICHO OT pakICHUE C TMHEHHOM
YACThIO U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, IMTPEACTABIISIIOLIEE COOOM
orpaxaeHue, 00pa30BaHHOE HECIUIOUIHBIM MPEMSITCTBUEM, POTSIHYTHIM MEXTY
YCTaHOBJICHHBIMM Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTUTOIITHOE IMPETISITCTBUE COCPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, Pa3MELIEHHbBIA
10 HECIUIOIIHOMY MPEMSITCTBUIO 110 KPUBOJIMHEMHOMN TPAEKTOPUH, 00ECIIeUnBAIOIIEH
BUOPALMOHHYIO UyBCTBUTEILHOCTD U JOTIOJIHUTEIBHYIO CBI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENSITCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCA
W3BEIIATENb, OTIMCAHHBIN PaHee CO CChUIKOM Ha (ur. 4.

[106] Takum 06pa3oM B Ka4eCTBE JPYTrOro OTPaAKIECHUS 3asIBJICHO OTPaXKIEHUE C IMHEHHOM
YaCThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTHUYECKOT0, TIPEICTaBIISIONIEe OO0
OrpaxkJieHue, 00pa30BaHHOE HECIIOIIHBIM MPEMSITCTBUEM, TPOTIHYTHIM MEXTY
YCTaHOBJICHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTIOIIHOE MPETISITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BELIATENS OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, PA3MEILIEHHbBIN
10 HECTUIONIHOMY TMPEMSTCTBHUIO [0 KPUBOJIMHEHHON TPAEKTOPUH, OOeCIIeUnBaIOIIEH
BUOPALMOHHYIO UyBCTBUTEILHOCTD U JOTIOJIHUTEIHHYIO CBSI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENSATCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCA
U3BEIATENh, OTIMCAHHBIN paHee CO CChIIKOM Ha (ur. 5.

[107] TakuM 06pa3oM B KauecTBe APYroro OrpaxaeHust CO CPeICTBOM OOHAPYKEHUS
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MOJIKOTIA 3aSIBJICHO OTPaXK/IEHUE CO CPEICTBOM OOHAPYKEHUS MOJIKOIA C IMHEHHOM YaCThIO
U3BEIIATENIS OXPAHHOTO BOJIOKOHHO-OMTUUECKOT 0, TPEACTABIISIONIEE COOO0M OTpaKIeHuE,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEXKy YCTAHOBJIEHHBIMU HA (PYHIAMEHTHI
CTOJI0AMM, MKy KOTOPBIMH B TPYHTE Ha TIIyOMHE HAUOOJIbIIEH BEPOSITHOCTH (PU3UIECKOTO
BO3JACUCTBUS MPOTAHYT UYBCTBUTEIbHBIN 3JIEMEHT JIMHEHHOW YaCTH U3BEIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, ITPUYEM U3BELLIATENIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCS
W3BEIIATENTh, OTIMCAHHBIN paHee co CChUIKOM Ha ¢ur. 1. HeoOs3aTembHO, YITOMSIHY ThIN
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPEIUIEH Ha TPOTIHYTON MEX/Yy CTOJIOAMU B TPYHTE CETKE.
[108] TakuM 06pa3oM B KauecTBe APYTrOro OrpaxJaeHUs CO CPEICTBOM OOHAPYKEHUS
MOJIKOTIA 3asBJIEHO OTPAXKJIEHUE CO CPEICTBOM OOHAPYKEHUS MOJKOIA C IMHEHHOM YaCThIO
U3BELIATES] OXPAHHOT'O BOJIOKOHHO-OMTUYECKOT 0, TPEACTABIISAIONIEE COOOM OTpaKIeHHE,
00pa30BaHHOE MPEMSATCTBUEM, TPOTSIHYTHIM MEX1y YCTAHOBJIEHHBIMU Ha (DYHIAMEHTHI
CTOJI0AMM, MKy KOTOPBIMU B TPYHTE Ha TJIyOMHE HAUOOJIbIIeH BEPOSITHOCTH (PU3UIECKOTO
BO3JIEUCTBUS IPOTAHYT UYBCTBUTEIIbHBIN 3JIEMEHT JJUHEUHON YaCTH U3BELLIATEIIST OXPAHHOT O
BOJIOKOHHO-OITTUYECKOT' O, ITPUUEM U3BEIATEIEM OXPAHHBIM BOJIOKOHHO-ONITUYECKUM SIBJISIETCS
W3BEIIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 2. HeoOs3aTembHO, YITOMSIHY ThIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPETUICH Ha MPOTSIHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[109] TakuM 00pa3oM B KauecTBe APYroro OrpaxaeHus CO CPEICTBOM OOHAPYKEHUSI
MOJIKOTIA 3asIBJIEHO OTrPakJACHUE CO CPEACTBOM OOHAPYKEHUS MTOJKOIIA C IMHEHHON YaCThIO
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OMTUYECKOT0, MPECTABIISIONIeE COOOM OrpaKaeHHe,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEKy YCTAHOBIICHHBIMHA Ha (DYHIaMEHTBI
CTOJI0aMM, MEKIY KOTOPBIMU B TPYHTE Ha TNIyOMHE HAUOOJIbIIEH BEPOITHOCTH (PU3UYECKOTO
BO3JIEHUCTBUS IPOTSAHYT YYBCTBUTEIILHBIN JJIEMEHT JIMHEMHON YaCTH U3BELLIATEIISI OXPAHHOT O
BOJIOKOHHO-OIITHYECKOT O, ITPUYEM U3BEILIATENIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCS
U3BEIIaTeNlh, ONTMCAHHBIN paHee Co CChIIKOM Ha ¢ur. 3. Heobs3aTenpHO, YITOMSHYTHIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPEIICH Ha MPOTSAHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[110] TakuM oOpa3oM B Ka4eCTBE APYTrOro OrpaKaeHUs CO CPEACTBOM OOHAPYKEHUS
MTOJIKOTIA 3asIBJICHO OTPaXKJICHUE CO CPEIICTBOM OOHAPYKEHUS TIOIKOIIA C IMHEHMHOM YaCThIO
W3BENIATENS] OXPAHHOTO BOJIOKOHHO-ONITUUECKOT 0, TPEACTaBIISAIONIEE COOO0M OrpaX/eHue,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEXKy YCTAHOBIICHHBIMU HA (PYHIAMEHTBI
CTOJI0aMM, MKy KOTOPBIMH B TPYHTE Ha TITyOMHE HAUOOJIbIIIEH BEPOSITHOCTH (PU3NIECKOTO
BO3JICUCTBUS IPOTSHYT YYBCTBUTEIBHBIN 3JIEMEHT JIMHEMHOM YaCTU U3BELLIATEIISI OXPAHHOT'O
BOJIOKOHHO-OIITHYECKOT O, ITPUYEM U3BEILIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCS
U3BeIATENb, ONIMCAHHBIN paHee co cChUIKOM Ha ¢ur. 4. Heobs3aTenbHO, YITOMSIHY ThIN
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPETUICH Ha IPOTSIHYTOM MEXYy CTOJIOAMU B TPYHTE CETKE.
[111] TakuM 0Opa3oM B Ka4eCTBE JPYrOro Orpa)x1eHus co CPeACTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJICHO OTPaXK/IEHUE CO CPEICTBOM OOHAPYKEHUS MOJIKOIA C IMHEHHOM YaCThIO
U3BEIIATENIS OXPAHHOTO BOJIOKOHHO-OMTUUECKOT 0, TPEACTABIISIONIEE COOO0M OTpaKIeHuE,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEKY YCTAHOBJIEHHBIMU HA (PYHIAMEHTHI
CTOJI0AMM, MKy KOTOPBIMH B TPYHTE Ha TIIyOMHE HAaUOOJIbIIIEH BEPOSITHOCTH (PU3UIECKOTO
BO3JACUCTBUS MPOTAHYT UYBCTBUTEIbHBIN 3JIEMEHT JIMHEHHOM YaCTH U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, ITPUYEM U3BELLATENIEM OXPAHHBIM BOJIOKOHHO-OITTUYECKUM SIBJISIETCS
U3BEIIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 5. HeoOs3aTembHO, YITOMSIHY ThIN
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPEIUIEH Ha TPOTSIHYTON MEX/Yy CTOJIOAMU B TPYHTE CETKE.
[112] Takum 06pa3oM B KauecTBe APYrOoro BapuaHTa Orpax1eHHs 3asBIICHO OTpaXKIeHUE
C JIMHEMHOM Y4aCThIO U3BELIATEIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, IIPEICTABIISAIOLIEE
co00i1 orpakieHre, 00pa30BaHHOE HECIUIOIIHBIM MPENSTCTBUEM, TPOTSHYTHIM MEXITY
YCTaHOBIICHHBIMM Ha (DYyHIaMEHTBI CTOJIOAMU, TPUYEM HECTUTOIITHOE IMPEIISITCTBUE COACPIKUT
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YyBCTBUTEIIbHBIM 3JIEMEHT U3BELLATENS OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILIEHHBIN
10 HECIUIONTHOMY MPEMSITCTBUIO 11O KPUBOJIMHEMHOMN TPAEKTOPUM, 00ECTIeUnBAIOIIIEH
CBSI3aHHOCTD 3JIEMEHTOB HECIUIOLIHOTIO MPEINSATCTBUS, [IPUYEM YIIOMSHYTHINA U3BEILATEND
COAEPKUT aNNapaTHYIO JIUHUIO 3a/IEPKKH, TPEACTABISIONLYIO0 COOON ONTUUECKYIO JTUHUIO
3aJIEP)KKH, BBITIOJIHEHHYIO MTOCPEJICTBOM COEMHEHHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM
JUTMHBI PE3EPBHBIX )KUJT BOJIOKOHHO-ONITUYECKOTO Kabes. HeoOs13aTenbHO, 4yBCTBUTEIbHbIN
3JIEMEHT SIBJISIETCS UYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSL OXPAHHOTO BOJIOKOHHO-
ONITUYECKOIO C ONTUUYECKON CXeMOM, cofiepkalieit unrepdepomerp MalikenbcoHa.
Heo0s3aTenbHO, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEILHBIM 3JIEMEHTOM
M3BELLATEIST OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT'O C ONITUYECKOM CXEMOW, CoAepKaLLen
unteppepomerp Maxa-Llennepa. HeoOs3atenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEISI OXPAHHOT O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOM
cxemotit, coaepxariieii uHTepdepomeTp Canbsika. HeoOs3aTenbHO, YyBCTBUTEIbHBIN 3JIEMEHT
SIBJISIETCS YYBCTBUTEIBHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO €
ONTUUECKOM CXeMOM, coaepxarten unrepdepomerp Matikenbcona u uHTepdepomerp CaHbsIKa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C ONTUYECKON CXEMOM, CoJIeprKallen
uHrepdepomerp MalikenbcoHna u uureppepomerp Maxa-Llennepa. Heobs3aTenbHo,
YYBCTBUTEJIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OMTHYECKOT'O C ONITUUYECKOM CXeMOMH, coiepskalteit uHTepdepomeTp Maxa-Llennepa
u uarepdepometp Canbsika. HeoOs3aTeIbHO, IPEMSITCTBUE SIBIISETCS CETYATHIM ITOJTOTHOM.
Heobs3aTenbHO, TPEnsTCTBUE SABJISETCS JIMHEWHBIM OTpaKIeHUEM, 00pa30BaHHBIM HUTSIMU
KOJIFOUYEH IIPOBOJIOKH.

[113] TakuM 06pa3oM B KauecTBe APYroro BapuaHTa OTPAKIEHUSI CO CPEACTBOM
0OHAPYKEHUS MOJIKOIIA 3asIBJIEHO OTPaXJICHUE CO CPEICTBOM JJIs1 OOHAPYIKEHHS TTOJIKOTIA C
JIMHEMHOW YaCThIO U3BEIIATENSI OXPAHHOI'O BOJIOKOHHO-ONTUYECKOTO, MPEACTABIISIOIIEE
c000i1 orpaxk/ieHue, 00Opa3oBaHHOE MPEMSITCTBUEM, IPOTIHYTHIM MEX/y YCTAHOBICHHBIMU
Ha (PyHIaMEHTBI CTOJI0AMU, MEXKIY KOTOPBIMH B TPYHTE Ha ITyOMHE HAauOOJIbIIIEeH BEPOSITHOCTU
(br3MUECKOTO BO3/IEUCTBUS MPOTSHYT YyBCTBUTEIbHBIN 3JIEMEHT JIMHEHHOM YaCTH U3BEILIATEIS
OXPAaHHOT'O BOJIOKOHHO-OIITUYECKOTO, IIPUYEM B COCTABE ONITUYECKON CXEMBI U3BEIIATEIIS
OXPAHHOTO BOJIOKOHHO-ONTUYECKOT'O UCIIOJIb30BAHA allllapaTHAs JIMHUS 3aICPKKH,
BBITIOJIHEHHASI TTOCPEJICTBOM COEMHEHUSI B OIITUUYECKYIO LIETTh HEOOXOAUMOM JITTUHBI PE3EPBHBIX
YKUJI BOJIOKOHHO-ONITUYECKOT0 Kabensi. HeoOs3aTenbHO, YyBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BEIATEIIS OXPAHHOI'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKON
cxeMotli, cosiepxaineit unrepdepomerp Maiikenbcona. Heob6s13aTenbHO, 9yBCTBUTEBHBIM
3JIEMEHT SIBJISIETCS] UYYBCTBUTEIBHBIM 3JIEMEHTOM M3BEMIATES OXPAHHOTO BOJIOKOHHO-
OIITMYECKOI'0 C ONITUYECKOM CXeMOH, cojiepkalieit unreppepomerp Maxa-L{ennepa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT'O C ONITUYECKOM CXEMOW, CoAepKaLen
unteppepomerp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO C ONTUYECKOMN
CcXeMoM, coaeprkaiieit uureppepomerp MarikenbcoHa u uateppepomeTp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATEIS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT'O C ONITUYECKOM CXEMOW, COAepKaLLEen
unTeppepomerp Matikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3aTenpHo,
YYBCTBUTEJILHBIN JIEMEHT SIBJISIETCS YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEILATENSI OXPAHHOI'O
BOJIOKOHHO-OIITUYECKOT'O C OITHYECKOM CXeMOM, coeprkalieit uureppepomerp Maxa-Ilenaepa
u uarepdepomerp Canbsika. HeoOs3aTeIbHO, IPEMSITCTBUE SBISETCS CETYATHIM ITOJIOTHOM.

Ctp.: 63



10

5

20

25

30

35

40

45

RU 2778043 C2

HeoOs3aTtenbHo, NpensTcTBUE SIBISETCS IMHENHBIM O paskIeHHEM, OOpa30BaHHBIM HUTSIMU
KOJII04el mpoBosioku. HeoOs13aTenbHO, YTOMSIHYThIN UyBCTBUTENIbHBIN 3JIEMEHT 3aKPEILIEH
Ha MPOTSHYTON MEXy CTOJ10aMHU B TPYHTE CETKE.

[114] HexoTopas IuHEMHAs YaCTh OMMChIBAEMbBIX CO CCBUIKOM Ha ¢ur. 1-5 u3Berarenei
OXPAaHHBIX BOJIOKOHHO-ONTUYECKUX, & TAK)KE MTPOUYUX YCTPOWCTB, B COCTABE KOTOPBIX
UCIIOJIB3YIOTCSl UyBCTBUTEIIbHBIE SJIEMEHTHI UJIM TPAHCIIOPTHBIE YACTH B BUIE BOJIOKOHHO-
ONTUYECKUX U IPYTHUX Kabesel, MOKeT ObITh yJIOKeHa B IpyHT. OCHOBHBIM TpeOOBaHHUEM K
YKJIaJIKe KaKOT0-JTMO0 Kalesis B IPYHT SIBJIIETCS 00ecredeHUe INIOTHOTO KOHTaKTa BOJJIOKOHHO-
ONTUYECKOTO KabeJsi C TPYHTOM U CHU)KEHUE BPEMEHU O’KUIAAHHUS €CTECTBEHHOTO YIIIIOTHEHUS
IPYHTa BOKPYT Kabess, HaXOIAIIErocss B 3aBUCUMOCTH OT ITOT'OJIHBIX YCIIOBUIA.
ITpearnoyTuTenbHO, HE OTPAHUYMBASICE, B TPYHT MOTYT ITOJIJIEKATh YKJIAIKE UyBCTBUTEIbHbIE
3JIEMEHTBI JIMHEHHOM YaCTU U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTHYECKOTO, & TAKKE
TpaHcropTHble yacTu. [1pu 3ToM npH ykiIagke B IPYHT MOXKET ObITh IPUMEHEH
MEXaHM3UPOBAHHBIN CIOCO0 YKIAAKU. [IpearnoyTuTenbHo, He OrpaAHUYMUBASACH, TAKON
MeXaHHU3UPOBAHHBIH CIIOCO0 YKIIAIKU OCYIIIECTBIISIETCS C UCTIOIb30BaHMEM KaOeleyKiIaunKa
¢ V-00pa3HbIM 11yrom (V-plow), onucaHHoro, HarpuMmep B ctatbe CansikoBa @.P., u ap.
«CoBpeMeHHbIE CUCTEMBI JIpeHaXa», )xypHal [TlomumepHsie TpyOsl Ned (50), HOs10pb 2015,
TakuM 00pa30oM BKIIIOYEHHOT'O B HACTOSIIHUI JOKYMEHT MTOCPEICTBOM CCBUIKH.
ITpeanoyTuTenbHO, HE OrPAHUYMBASICh, YIIOMSIHYTHIM Ka0eJIeyKIIaTYMKOM SIBIISIETCS IPEHAKHAS
MairHa Komatsu D65P V-plow Bulldozer unu Tomy 1ojio0Hast ApeHaxKHasi MalllMHA.
ITpennouturenbHO, HE OTPAHUUYMBASICH, HA V-00pa3HOM IUTyTre APEHAKHOW MAIlMHBI, JINOO
Ha Ky30B€ JPEHAKHOW MAIMHBI 3aKPEIUIIIOT Pa3MOTOYHOE YyCTPOWCTBO, HAIIPUMED, HE
OTPaHUYMBASICh, 00PA30M, AHAJIOTUYHBIM YCTAHOBKE PA3MOTOYHOT'O YCTPOMCTBA JIJIs1
kabeneykimaquuka TM10.00 I'CT15 KBI'-280 (kak aTo yka3ano o URL: http://web.archive.org/
web/20200120005256/http://tm10.ru/catalog/kabel/kvg280/, BKIIIOUEHHBIM B HACTOSILIEE OIIUCAHNE
MyTEM OTCBUIKHM), HA KOTOPOM yCTaHABJIMBAIOT Bpallalomuiics 6apabdaH ¢ BOJJOKOHHO-
ONTUYECKUM KabeJieM, HalpuMep, He OIpaHUUMBasICh, bapadbaH, ONMCAHHBIN paHee CO CChUIKOM
Ha ¢ur. 6. [IpeanouTuTenbHO, HE OTPAHUYMBASICh, TIEPE HAUATIOM YKJIAIKU KaOeJIb 3aBOIUTCS
B KaHaJI BBOJ1a TMOKUX JIMHEHHBIX U3/I€TIUI KabelleyKilauMKa B HUKHIOI 30HY V-00pa3Horo
TUIyra ¥ MPUKPEIUISETCs K 3eMIIe, IIOCTIe Yero kabeneykiaguuK HAaUMHAeT ABUKEHHUE 110
3aJaHHOM TpaeKTOpHUU yKiIaJaku kabemns. [IpennoururenbHo, HE OrPaHUYUBASICH, B KAHAT
BBO/JIa KaOeJlst JOMOIHUTEIBHO MOIA0T BOAY AJI OO0ecrieueHUs JIyUIlIero KOHTaKkTa Kaoems
¢ rpyHToM. [IpennoururenbHoO, HE OrPAaHUYMBASICH, 10 OKOHYAHUU YKJIAJKH YIIOMSIHY ThIN
IUTYT [IOJJHUMAIOT, BEICBOOOXk /151 TEM CaMbIM KaOelb. [IpeanouTuTenbHo, He OrpaHUYUBASICh,
MOCJIEIYIONIYI0 TPAMOOBKY OCYIIIECTBIISIIOT KaOeIeyKIaTYMKOM, UCTIONIb3YsI COOCTBEHHBIN
Bec kabeneykiaauuka. [IpeanouTurenbHo, HE OTPAaHUYMBASICh, B KAHAJ BBOJIA Ka0Oes
JIONIOJIHUTEIBHO MOJIAI0T BOAY /1JIs1 0OecIIeUeHusl JIyUIlIero KOHTakTa kabeis ¢ rpyHToM. B
KayecTBE IPUMEpPA, HO HE OTPaHUUEHUs1, V-00pa3HbIN IUIYT IPEACTABIIIET COOOH
CaMOCTOSITEIIbHOE YCTPONCTBO, PEAIM30BAHHOE, HAIIPUMED, B BUJE IIPULIETIA UJIM HABECHOT'O
000py/10BaHuUs U1l YCTAHOBKM HAa HECTIEUMATIU3UPOBAHHOE MEXAHU3UPOBAHHOE CPEACTBO.

[115] TakuMm oOpa3oM, B KauecTBe Apyroro 0apadbaHa 3asBieH 6apadaH s
MEXaHU3UPOBAHHOM YKJIAIK1 BOJJOKOHHO-ONITUUECKOT O Kabessl B TPYHT, COACpKALIMIA
BOJIOKOHHO-OIITUYECKUI KaOellb, BBITIOJIHEHHBIN C BO3MOKHOCTBIO YCTAHOBKHM HA PA3MOTOYHOE
yCTPOUCTBO Kabeneykiaauuka ¢ V-00pa3HbIM IUIYTOM.

[116] Takum 06pa3oM B Ka4eCTBE IUTyTa MEXaHU3UPOBAHHOTO KabeIeyKilaIuiKa 3asiBJICH
V-00pasHblii IUIYT 17151 UCIIOJIB30BAHUS C MEXAHU3UPOBAHHBIM Ka0EIeYKIIaTUMKOM,
BBIIOJIHEHHBIN C BO3MOKHOCTBIO 3aKPEIUVIEHUS] HA HEM Pa3MOTOYHOI'O YCTPOWCTBA IS
YCTAaHOBKHM Ha HeM OapabaHa ¢ BOJIOKOHHO-ONTUYECKUM KabeneM JJIs1 MEXaHU3UPOBAHHOM

Crp.: 64



10

5

20

25

30

35

40

45

RU 2778043 C2

YKJIQJIKU BOJIOKOHHO-ONITUUECKOTO KabeJsis B TPYHT.

[117] Takum 0Opa3oM B Ka4eCTBE MEXaHU3UPOBAHHOTO KaOeeyKIIaJuuKa 3asiBIeH
MEXaHU3UPOBAHHBIN KaOeJIeyKIJIaUMK C KAHAJIOM BBOJ1a TMOKUX JIMHEWHBIX U3JIEIUH U V-
0Opa3HBIM IUIYTOM, BBIIIOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUSI HA HEM Pa3MOTOYHOTO
yCTPOMCTBA JJIs1 YCTAHOBKM HAa HEM OapabaHa ¢ BOJJOKOHHO-ONTUYECKUM KabeneM st
MEXaHU3UPOBAHHOM YKJIAIK1 BOJJOKOHHO-ONITUUECKOr0 Kabessi B TPyHT.

[118] Takum 0O6pa3oM, B KauecTBe criocoda MEXaHU3UPOBAHHOMN YKJIAJKU BOJIOKOHHO-
ONITUYECKOT0 KaOellsi B TPYHT 3asBJIEH CIIOCO0 MEXaHU3UPOBAHHOMN YKJIAJKU BOJIOKOHHO-
ONTUYECKOI0 Kabesis B TPYHT, TP KOTOPOM JIJISI YKJIAJIKU BOJIOKOHHO-OIITUYECKOT O KaOest
B IPYHT IIPUMEHSIOT MEXaHU3UPOBAHHBIN KabeIeyKIaJurK C KAHAJIOM BBOJ1a TMOKUX JIMHEWHBIX
U3JIeIUA U V-00pa3HbIM IIIyTOM, BBIIIOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUS] HA HEM
Pa3MOTOYHOTO YCTPOMCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-OITUYECKUM
KabeseM JJ1si MeXaHU3UPOBAHHOM YKJIAIKHU BOJIOKOHHO-OMITUYECKOTO Kabesist B TPYHT.

[119] TakuMm 06pa3oM, B KAUECTBE APYrOro Cr1oco0a MEXaHU3UPOBAHHOMN YKIIAKU
BOJIOKOHHO-OINITUYECKOT'0 Ka0ellsi B TPYHT 3asBJICH CIIOCO0 MEXaHU3UPOBAHHOW YKIIAIKU
BOJIOKOHHO-OIITUYECKOT O Kabelsi B TPYHT, ITPYU KOTOPOM ISl YKJIAIKKA BOJIOKOHHO-
ONTUYECKOT0 KaOesist B TPYHT MPUMEHSIOT V-00pa3HbIi IUTYT, TOA0OHBIN V-00pa3HOMY IUTYTyY
MEXaHU3UPOBAHHOT'O KaOeIeyKIa{4MKa, BEITOJHEHHBIN C BOBMOKHOCTBIO 3aKPETICHUS Ha
HEM Pa3MOTOYHOTO YCTPOMCTBA [IJIs1 yCTAHOBKHM Ha HEM O0apabdaHa ¢ BOJIOKOHHO-ONTUYECKUM
KabeseM JIJ1si MeXaHU3UPOBAHHOM YKJIaIKU BOJIOKOHHO-ONITUYECKOTO Kabesisi B TPYHT.

[120] Takum 0Opa3oM, B Ka4eCTBE APYroro Crioco0a MEXaHU3UPOBAHHOM YKITa KU
BOJIOKOHHO-OINITUYECKOT'0 Ka0ellsi B TPYHT 3asBJIEH CIIOCO0 MEXaHU3UPOBAHHOMW YKIIAIKU
BOJIOKOHHO-OINITUYECKOTO Kabesisl B TPYHT, PY KOTOPOM Iepe]] Ha4aaoM YKJIaIK1 KaOelb
3aBOJISIT B KaHAJI BBOAA TMOKMX JIMHEMHBIX U3AENIMN KabeleyKiiaauuKa ¢ KaHaJIoM BBoja
THOKUX JIMHEHHBIX U3Ae/Mii U V-00pa3HbIM IUTYTOM B HHKHIOIO 30HY V-00pa3HOoro Imiyra u
MIPUKPEIUISAIOT K 3€MJIE, ITOCIIE YEro IBUTAI0TCS KaOEIeyKIIaTUMKOM 110 33IaHHON TPAEKTOPUU
yKi1aaKku kabess. Heo6s13aTenbHO, B ITpoliecce YKIIaIKU B KaHAJ BBO1a KaOeJIsi JOTOIHUTEIbHO
IOJAI0OT BOJY [JIs1 OOeCreueHusl JIyUlIero KOHTakTa kabens ¢ rpyHToM. HeoOs3aTensHo,
MOCJIEeIYIONIYI0 TPAMOOBKY OCYIIECTBIISIIOT KaOeIeyKIaJYMKOM, UCTIOJIb3Ysl COOCTBEHHBIN
Bec KabeleyKirauuka.

[121] Takum oO6pa3oM, B Ka4eCcTBE APYrOro U3BELIATENS] OXPAHHOI'O BOJIOKOHHO-
OINTUYECKOTO 3asBJIEH U3BEIIATENIb OXPAHHbBIM BOJTOKOHHO-ONITUYECKWH, JIMHEMHAS YaCTh
KOTOPOTIO YJI0eHa B TPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, ITPYU KOTOPOM JJISI YKIIAAKH
BOJIOKOHHO-ONITHUYECKOT0 KaOelIsi B PYHT MPUMEHSIIOT MEXaHU3UPOBAHHBIN KabeeyKIaJuuK
C KQHAJIOM BBO/Ia TUOKUX JIMHEWHBIX U3/1EINI U V-00pa3HbIM IUIYTOM, BBITTOJTHEHHBIM C
BO3MO’KHOCTBIO 3aKPEIVIEHUS HA HEM pa3MOTOYHOI'O YCTPONCTBA JIJIs1 yCTAHOBKM HA HEM
OapabaHa ¢ BOJIOKOHHO-ONITUYECKUM KabeJieM JJI1 MEXaHU3UPOBAHHOM YKIIa KU BOJIOKOHHO-
ONTUYECKOro Kabeins B rpyHT. HeoOs3aTenbHO, U3BEIATENb OXPAHHbINA BOJIOKOHHO-
OITUYECKUI COJIEPKUT B CBOEM COCTABE ANIAPATHYIO JIMHUIO 3a/I€PKKHU, BBIIIOJIHEHHYIO
IOCPEACTBOM COEIMHEHHS B ONITUYECKYIO LETh HEOOXOAMMOM JJIMHBI PE3EPBHBIX KUII
BOJIOKOHHO-OITUYECKOTO Kabensi. HeoOsi3aTenbHO, U3BeNIaTe b OXPaHHbIA BOJJOKOHHO-
ONTUYECKHI COZIEPKUT B CBOEM COCTABE ONTHUECKYIO cxeMy uHTepdepomerpa Maxa-Llennepa.
Heo0s13aTenbHo, n3BeaTeb OXpaHHbIA BOJIOKOHHO-ONTUYECKUI COJIEPKUT B CBOEM COCTABE
ONITUUECKYIO cxeMy UHTephepomerpa Maiikenbcona. HeoOsi3aTenbHo, U3BeaTe b OXpaHHbBIN
BOJIOKOHHO-OTNITUYIECKUMN COACPIKUT B CBOEM COCTABE ONTUYECKYIO CXeMy MHTEpQepoMeTpa
Canbsika. Heo0s13aTennbHO, U3BEHIATENb OXPAHHbBINM BOJIOKOHHO-ONITUYECKUI COAEPIKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbI MHTephepomeTpa MaiikenbcoHa u uHTephepomMeTpa
Maxa-1lenaepa. Heobs13aTenbHO, M3BEIIATEb OXPAHHBIN BOJIOKOHHO-ONTUYECKUI COACPIKUT
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B CBOEM COCTaBe onTHUecKue cxeMbl uHTepdepomeTpa Canbsika u uHTepdepomeTpa Maxa-
Llennepa. HeoGsa3aTenbHo, M3BEIIATEIb OXPAHHBINA BOJTOKOHHO-ONTUYECKUI COIEPIKUT B
CBOEM COCTaBe ONTHUYECKHUE CXeMbI MHTepdepomeTpa MalikenbcoHa U UHTepepomeTpa
Canbsxa.

[122] TakuMm 06pa3oM, B KAUECTBE APYroil TMHEHHOM YaCTH 3as1BJIeHA JIMHEHHAS YacTh
U3BEILATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT0, XapaKTePU3YIOIIAsCA TEM, UTO YI0XKEHA
B IPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, IPU KOTOPOM JIs1 YKIIAIKK BOJIOKOHHO-OIITUYECKOTO
Ka0eJIsl B TPYHT MPUMEHSIOT MEXaHU3UPOBAHHBIN KaOeleyKiaIurMK ¢ KaHAJIOM BBOJIa THOKUX
JIMHENHBIX U3AENIMA U V-00pa3HbIM ILUTYT'OM, BBIIIOJTHEHHBIM C BO3MOKHOCTBIO 3aKPEIICHUS
Ha HEM Pa3MOTOYHOI'O YCTPONCTBA Il yCTAHOBKHM HA HEM OapabaHa ¢ BOJIOKOHHO-
ONTUUYECKUM KabeseM ISl MeXaHU3UPOBAHHOMN YKJIAKU BOJIOKOHHO-ONITUYECKOTO Kabels B
rpyHT. HeoOs13aTenbHO, M3BEIIATENIh OXPAHHBINA BOJIOKOHHO-OIITUYECKUHI COIEPIKUT B CBOEM
COCTaB€ allapaTHYIO JMHUIO 3a]I€P’KKH, BBITIOJIHEHHYIO IOCPEICTBOM COEIMHEHUS B
ONTUYECKYIO LIEMb HEOOXOAUMOM JUIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OIITUYECKOTO Kabensl.
Heo0s13atenbHo, n3BeaTenb OXpaHHbIA BOJIOKOHHO-ONITUYECKUIM COJIEPKUT B CBOEM COCTABE
onTHYECKyIo cxeMy unTepdepomerpa Maxa-Llennepa. HeoOs3aTenpHO, M3BeIaTe b OXpaHHBIN
BOJIOKOHHO-OIITUYECKUI COJIEPKUT B CBOEM COCTABE ONTUUYECKYIO CXeMY MHTephepoMeTpa
Maiikenbcona. Heo6s13aTennbHO, U3BEIIATENb OXPAHHBIN BOJIOKOHHO-OITUYECKUI COIEPKUT
B CBOEM COCTaBe ONTHUECKYIO cxemy uHTepdepomerpa Canbsika. Heobs3aTenpHO, M3BEIIATEN
OXPaHHBII BOJJOKOHHO-ONTUYECKUI COAEPKUT B CBOEM COCTABE ONITUYECKUE CXEMBI
uHTephepomerpa Maiikenbcona u uHTephepomerpa Maxa-Llenaepa. HeoOs3aTenpHo,
W3BELIATENIb OXPAHHBII BOJJTOKOHHO-ONTUYECKUN COAEPKUT B CBOEM COCTABE ONTUYECKUE
cxembl nHTephepomeTpa Canbsika u uaTepdpepomerpa Maxa-Ilennepa. Heobs3aTenbHo,
U3BEIIATEb OXPAHHBINA BOJIOKOHHO-ONITUYECKUI COIEPKUT B CBOEM COCTABE ONTUUYECKUE
cxeMbl uHTEphepomeTpa MaiikenbcoHa u untepdepomerpa CaHbsKa.

[123] TakuMm 0Opa3oM MOKET OBITh OOecIieueH Croco0 CO3aHUsI OXPAHSIEMOro pybexa
C UCIIOJIb30BAHUEM U3BEIIATENSI OXPAHHOT'O BOJJIOKOHHO-OIITUYECKOTO, TP KOTOPOM BO3BOISIT
OXpaHsEeMbIN IIEPUMETD IIYTEM YKJIAAKU TMHEWHON YaCTH U3BEILATEISI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOTO B IPYHT C IPUMEHEHUEM CIIOCO0a MEXAaHU3UPOBAHHOM YKIIAJKHW BOJIOKOHHO-
ONTUYECKOT0 Kabessi, TPy KOTOPOM /IS YKIJIAJKH BOJIOKOHHO-OIITUYECKOTO Kabessl B TPYHT
MIPUMEHSIOT MEXaHU3UPOBAHHbIN KA0EJIeyKIIaJUMK C KAHAJIOM BBOJ1a TMOKMX JIMHEWHBIX
U3JIeuii U V-00pa3HbIM IJIyTOM, BBIITOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUSI HA HEM
Pa3MOTOYHOTO YCTPOMCTBA /71 yCTAHOBKU Ha HEeM OapabaHa ¢ BOJTOKOHHO-ONTHUECKUM
KabeseM 111 MeEXaHU3UPOBAHHOM YKIIaIKU BOJIOKOHHO-OIITUYECKOTO Kabesist B TPYHT.

[124] TakuM 00pa3oM MOXKET OBITH OOECTIEUeH CIIOCO0 CO3AaHUsI OXPaHIeMOTO pybexa
C MCIIOJIb30BAHUEM U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, TPU KOTOPOM BO3BOJST
OXPAaHSEMBbIN IEPUMETP IIyTEM YKIIAAKU TMHEMHOW YACTH U3BEILIATEIIS] OXPAHHOT'O BOJIOKOHHO-
ONTUYECKOTO B IPYHT C IPUMEHEHUEM CIIOCO0A MEXAaHU3UPOBAHHOM YKIIAIKHW BOJIOKOHHO-
ONITUYECKOT0 KabeJist B TPYHT, IIPU KOTOPOM JIJISI YKJIAJIKH BOJIOKOHHO-ONTHUYECKOT O KaOest
B IPYHT IPUMEHSIOT V-00pa3HbIii IUIYT, TOJA00HBIH V-00pa3HOMY IUIYTY MEXaHU3UPOBAHHOTO
Ka0eseyKJIaJuiKa, BHIMOJHEHHbIN C BO3MOKHOCTBIO 3aKPEIUICHUSI HA HEM Pa3MOTOYHOI'O
yCTPOMCTBA JI yCTAHOBKU Ha HeM OapabaHa ¢ BOJJOKOHHO-ONTUUECKUM Kabeem JIst
MEXaHU3UPOBAHHOM YKJIAJIKH BOJIOKOHHO-ONTUYECKOTO Ka0eJssl B TPYHT.

[125] B HEKOTOPBIX APYrUX CIIydasx MOXKET ObITh UCIIOJIb30BaHA YKJIA/IKa BOJIOKOHHO-
OINTUYECKOI0 KA0elIsi B TPYHT C UCIIOJIb30BAHUEM BEPTUKAIBHO PACIIONOKEHHOIO TUIYra,
Takoro kak BepruxanbsHblii nyT kadeneykinaaunka TM10.00 'CT15 KBI'-280, koTopsriit
ObLT onMcaH panee. [1pu TakoM MeXaHU3MPOBAHHOM CIOCOOE YKIIaIKK BOJIOKOHHO-
OINITUYECKOT0 KabeJsi B TPYHT MOCPEACTBOM BEPTUKAIBHO PACIOJIOKEHHOTO IUIyTa, B TPYHTE
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MocJie Mpoxoa IIyra B HUKHEW YaCTH OCTAETCsl HE COMKHYBIIAsICSl 00J1aCTh TPYHTA,
CBSI3aHHAsI C BbIJIABIIMBAHUEM B CTOPOHBI TPYHTA IIPU MPOXOJIE IUIyra, IPUUEeM yKa3aHHas
00y1acTh I'pyHTa Ha ri1youHe okoj10o 400 MM He CMBIKAETCS aXe MPH MPOXOe TPaKTopa Hal
JIMHUEN Npoknaaku kadems. [1py HaIMYMKM TaKOM MOJIOCTU B MECTE MPOKJIAIKU Kabems Ha
MPSIMOJIMHEMHBIX YyYaCTKaX KOHTAKT Ka0ellsi ¢ PYHTOM He IUTIOTHbBIN U UyBCTBUTEIIbHOCTh
Kabes cHkaeTcsl. B mpemiaraeMoM crioco0e yKI1a 1K1 KaOelnst TPAeKTOPHIO YKIIA 1K1 KaOerst
CJIe1yeT MPOU3BOIUTD 10 KPUBOJIMHENHON TPAEKTOPUM C MTONIEPEMEHHBIM U3MEHEHUEM
HampasyieHus paauyca 902 uzruba Tpaektopuu 901 (dur. 9). I1pu 3TOM HaTMUKE HATSKEHUS
KabeJs B Ipouecce MEXaHU3UPOBAHHOM YKIIAAKUA IPUBOIUT K MPUKUMAHUIO KaOeIIs K
BHYTpPEHHEN MOBEPXHOCTU TPACKTOPUM YKIaAKu Kabens. [Ipeninaraemsliii cnocod ykJIaaku
YYBCTBUTEIBHOTO 3JIEMEHTA B TPYHT JIA€T CPa3y IUIOTHBIN KOHTAKT KabeJsi C TPYHTOM U
WCKJTIOYAET MOBUCAHUS Ka0essl B MOJOCTAX I'pyHTa. OCHOBHBIM MTPEUMYILIECTBOM
MpeIaraeéMoro cnocoda MexaHU3UPOBAHHOM YKJIAJKU B TPYHT BOJIOKOHHO-ONITUYECKOTO
KaOeJs ABIISIETCs YKIIaJAKa KaOelst Ha 3aJaHHYI0 [IIyOHMHY C JOIIYCTUMBIMUA OTKJIOHEHUSIMU
10 BBICOTE U KOOpAUHATAM. JIpyruM MPEUMYIIIECTBOM SIBJISIETCS OOECIIeUeHUE TNIOTHOTO
COIIPUKOCHOBEHMS BOJIOKOHHO-ONITUYECKOTO Ka0elIst ¢ TPYHTOM. pyruMm nperuMyiiecTBomM
SBJISIETCS] OTCYTCTBUE BO3AYIIHBIX IIYCTOT B MECTE MPOJIETAHUS KaOeslsl Mocye 3aBEPIICHUS
MEXaHM3UPOBAHHON YKJIAIKU. [[pyruM NperMyIecTBOM SIBJISIETCS] YCKOPEHUE BBOIA
YYBCTBUTEJILHOI'O 3JIEMEHTA CUCTEMBI B 3KCILTyaTALMIO, TAK KAK B TAKOM Cllyyae He TpedyeTrcs
XKJaTh €CTECTBEHHOTO OCaKJeHUs TpyHTa. [Ipemmaraemplii ciocod MexaHU3UPOBAHHOM
YKJIQJIKU B TPYHT BOJIOKOHHO-OITUYECKOTO CUTHAIM3ALMOHHOTO Ka0€elIsl 4yBCTBUTEIBHOTO
3JIEMEHTA CUCTEMBI OXPAHBI IPOTSKEHHBIX IIEPUMETPOB BBIIOJIHAETCS C IOMOIIBIO TPAKTOPA
C BEPTUKAJIHBHBIM HABECHBIM 000PY/I0BAHHUEM (IUIYTOM) C KAHAJIOM BBOJA TMOKMX JIMHEMHBIX
W3JIENIMI B HWKHIOKO 30HY IUTyra. Ha TpakTope ycTaHOBIIEHO pa3MOTOYHOE YCTPOMCTBO, HA
KOTOPOM 3aKperuiseTcs 0apadaH ¢ BOJOKOHHO-ONITUYECKUM KaOeseM, Harpumep, He
OTPAaHUUMBASICh, OTIMCAHHBIN CO CCHITKOM Ha (pur. 6. [lepen HauamoM paboThI Kabenb 3aBOUTCS
B KaHaJl BBOJIA U NMIPUKPEIUISIETCS K 3€MJIE, ITOCJIE YETO TPAKTOP HAUMHAET ABUTATHCA 10
3aJaHHOMY MaplIpyTy, oOecrieunBast JBUKEHUE IUTyTra 110 KPUBOJIMHEHHON TPAEKTOPHH.
ITepen okoHUaHWEM YKJIAJIKH TUTYT IIOJTHUMAETCS U Kabenb BeiIcBOOOXkAaeTcs. [1ocie ykinaaku
KabeJsi TpaKTOp MPOU3BOIUT YTPaMOOBKY I'pyHTa COOCTBEHHBIM BeCOM, 0OecTIicunBast
CMBIKaHHE TPYHTA HaJ KaOeeM.

[126] TakuMm 06pa3oM, B KAUECTBE APYroro croco0a MEXaHU3UPOBAHHOM YKIIAKU
BOJIOKOHHO-OIITUYECKOT0 KaOelsi B TPYHT 3asBJIEH CIIOCOO MEXaHU3UPOBAHHOW YKIIAKU
BOJIOKOHHO-OIITUYECKOT'0 KaOellsi B TPYHT, TP KOTOPOM Iepe/l HaualloM YKIIaJAKU KaOelb
3aBOJST B KaHAJ BBOJA TMOKMX JIMHEMHBIX U3/IENMI KaOeneyKiIa uuKa ¢ KaHaJIOM BBOJIA
TMOKUX JIMHEHHBIX U3AEIIUN U BEPTUKAJIBHBIM TUIYTOM M MPUKPEIUISIOT K 3eMJIe, TIOCIIE YeTro
JIBUTAIOTCS KaOeneyKIaJuiKoM IO 3aJaHHON KPUBOJIMHEMHOM TPAeKTOPHHM YKIIAIKU KaOeJs,
MIPUYEM Ha MPOTSHKEHUM BCETO ITyTH MTOTIEPEMEHHO U3MEHSIIOT HAIIPABJIEHUE paJuyca u3ruda
YIOMSIHYTON TPAEKTOPUH.

[127] Takum 06pa3om, B KauecTBe APYTroro U3BELIATeNsl OXPAHHOTO BOJIOKOHHO-
OITHUYECKOTO 3a5BJIEH U3BEIIATENIb OXPAHHBIA BOJIOKOHHO-ONITUYECKUH, JIMHEWHAS YaCTh
KOTOPOTIO YJI0KEeHa B TPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, ITPU KOTOPOM IIEPEN] HAYaI0M
YKJIJIKM Ka0ellb 3aBOAST B KaHAJI BBOJA TMOKUX JIMHEHHBIX U3JEIIUN KaOelleyKiiaurKa ¢
KaHaJIOM BBOJ1a TUOKUX JIMHEWHBIX U3/IEJIUI U BEPTUKATIBHBIM IJTYTOM U MIPUKPETUISIIOT K
3eMJIe, I0CTIE YEro ABUTat0TCsl KaOeIeyKiIaJYMKOM 110 3aJaHHON KPUBOJIMHEMHON TPAEKTOPUU
YKJIAJIKU Ka0eJist, MpuYeM Ha MPOTSKEHUH BCEro Iy TH IMOTIEPEMEHHO U3MEHSIOT HallpaBJIeHUE
paauyca u3ruda yrnoMsiHyTon Tpaekropud. HeoOs3atenbHo, U3BeaTeab OXpaHHbIA
BOJIOKOHHO-OIITHYECKUI COIEP>KUT B CBOEM COCTABE AIAPATHYIO JIMHUIO 3aEPKKH,
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BBITIOJTHEHHYO ITOCPEICTBOM COSTMHEHUS B OIITUYECKYIO LIEMb HEOOXOAUMOM JIJTMHBI Pe3€PBHBIX
KWJT BOJIOKOHHO-ONITHUECKOT 0 Kabens. HeoOs3aTenpHO, 3BEIATEIb OXPAHHBIIA BOJTIOKOHHO-
ONTUUECKUI COIEPKUT B CBOEM COCTABE ONTUYECKYIO cxeMy MHTepdepomeTpa Maxa-Llennepa.
HeoO0s3aTenbHo, n3BeIaTeb OXpaHHbIA BOJIOKOHHO-OIITUYECKUI COJIEPKUT B CBOEM COCTABE
ONTHYECKYIO cxeMy UHTephepomerpa Maiikenbcona. HeoOsi3aTenbHo, M3BeIaTe b OXPAHHbBIN
BOJIOKOHHO-OINITUYECKUHN COACPKUT B CBOEM COCTABE ONTUYECKYIO CXEMY MHTEpdepoMeTpa
Canbsika. HeoOs13aTennbHO, U3BELIATENb OXPAHHbBINA BOJJOKOHHO-ONITUYECKUI COAEPIKUT B
CBOEM COCTaBe ONTHUYECKHUE CXeMbI MHTepdepomeTpa MalikenbcoHa U uHTepepomeTpa
Maxa-Llenaepa. Heo6s13aTenbHO, M3BEIIATENb OXPAHHBIN BOJIOKOHHO-ONTHYECKUI COACPIKUT
B CBOEM COCTaBe ONTHUYECKUE cXeMbl UHTepepomeTpa CaHbsika U uHTeppepomeTpa Maxa-
Lennepa. Heobs13aTenbHO, M3BENIATEb OXPAHHBII BOJIOKOHHO-ONITUYECKUN COIEPIKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbI MHTephepomeTpa MaiikenbcoHa U uHTephepoMeTpa
Canbsxa.

[128] Takum 0Opa3oM MOKeT OBITh OOecIieueH Croco0 CO3AaHUsI OXpaHSIEMOro pybexa
C UCIIOJIb30BAHUEM U3BEIIATENSI OXPAHHOT'O BOJJOKOHHO-OIITUYECKOTO, ITPU KOTOPOM BO3BOISIT
OXpaHsEeMbIN IIEPUMETD IIYTEM YKJIAAKU TMHEWHON YaCTH U3BEILATEIISI OXPAHHOT'O BOJIOKOHHO-
ONTUYECKOTO B IPYHT C IPUMEHEHUEM CIIOCO0a MEXAaHU3UPOBAHHOM YKJIAJKHU BOJIOKOHHO-
ONTUYECKOT0 KabeJsl, TPy KOTOPOM Mepe/] HAauaIoM YKJIa 1K1 KaOelb 3aBOIST B KaHAJ BBOJIA
TMOKUX JIMHEMHBIX U3/I€TIMI KaOeleyKiIaquuKa ¢ KaHaJIOM BBOa TMOKUX JIMHEWHBIX U3/IEIHI
Y BEPTUKATIBHBIM TUTYyTOM U TPUKPETUISIOT K 3eMJIE, IIOCTIE Yero ABUTAOTCS KaOeeyKIIaTuMKOM
10 33JaHHOW KPUBOJIMHEWHON TPAEKTOPUM YKIIA/IKU KaOesls, IpUYeM Ha MPOTSKEHUU BCETO
MyTH MOTNIEPEMEHHO U3MEHSIOT HAMIPABIIEHUE pajuyca U3ruda yrnoMsiHyTON TPaeKTOPUH.

[129] ITpu 3TOM HA MOABUKHBIX U HEMIOJABUKHBIX YACTAX KOHCTPYKIHI ONIMCBIBAEMBIX B
HACTOSIIIEM JIOKYMEHTE OXPaHSIEMBbIX pyOekeil MOTYT OBITh pa3MeElIeHbl TMHAMUYECKHE
onToBOJI0KOHHBIE 1aTuuku (J1O /1), HeoOs3aTeTbHO UCTIOJIB3yEeMbIE COBMECTHO C OTIMCAHHBIMU
paHee co CChUTKaMu Ha (ur. 1-5 U3BemaTensiMi OXpaHHBIMU BOJIOKOHHO-onTHYeckumu. J10 /]
MpEeACTABIISIET COOOM AATUYMK, TPUHIUIT paOOThI KOTOPOTO OCHOBAH HAa UCIOJIb30BAHUU
CBOMCTB ONITUYECKOI CXEMbI YCTPOWUCTBA U3MEHSTh PA3HOCTD (ha3 cllaraeéMbIX CUTHAJIOB
OTPAXKEHUS SHEPTHHU 30HAUPYIOLIETO UMITYJIBCA B 3aBUCUMOCTH OT CKOPOCTU U3MEHEHHUS
reoMeTpHUecKoi (hOPMBI OIITUYECKOTO BOJOKHA (KOJIeOaHUM) UyBCTBUTEILHOMN YaCTH
YCTPOMCTBA, U3MEHSEMOI'0 BHEIIIHUM BUOPALMOHHBIM BO3JIEMCTBUEM Ha KOHCTPYKIHMIO, HA
KOTOPOU 3aKperyieHa YyBCTBUTEIbHAS YacTh ycTpoiicTBa. MI3MeHeHue pa3HocTH (a3
CIIATaeMbIX CUTHAJIOB MIPUBOIUT K U3MEHEHHUIO MHTEP(HEPEHIIMOHHON KapTUHBI Ha BBIXOE
OITHUYECKOIO CIUIMTTEpA. I'eHepays U MHKEKIKS 30HIUPYIOIIETO UMITYJIbCA B OIITUYECKOE
BOJIOKHO, cO0p nH(popMaImy 0 3Ha4eHUH CUTHAJIOB UCKYCCTBEHHBIX oTpakeHuit JJO/]
MIPOU3BOAUTCS IIPU MOMOIIM pedIEKTOMETPA U PA3BETBIEHHON Ha CITTUTTEPAX
ONTOBOJIOKOHHOM KabenbpHo ceTu. O0paboTka uH(MOPMAIHU POU3BOAUTCS BEIUUCIIUTEILHBIM
ycrporictBoM. JlansHocTh pasmertenust JIO/l onpeaensieTcs BEIUUMHON SHEPTUU
30HAUPYIOIIET0 UMITYJIbCa, OTBOAUMOTO K JIO/I, U MOXKET 1O0CTUTaTh IECATKU KUITOMETPOB.
JOJI MoxeT ObITh UCIIOJIB30BAH B CUCTEMAX OXPAHHOW CUTHAJIM3ALMHU JJIs1 KOHTPOJIS
BO3JICHCTBUS HA MOJABWKHBIE U HENTOJBU)KHBIE UACTU KOHCTPYKLMH, 3arpaKA€HUI, BOPOT U
KJIUTOK [IEPUMETPOB MAJIBIX U IPOTSKEHHBIX TEPPUTOPUM, BO3ACUCTBUS HA KPBILLIKU JIIOKOB
KOJIOAE3HOTO IPOCTPAHCTBA, JATYMKOB ITOJIOKEHHUS PELIETOK BOAONPONYCKOB. [ IpumeneHue
JO/1 nomnyckaercs BO B3pbIBOOIIACHBIX cpefax, B ycioBusax 100% BlIaXxHOCTH, IPU
MTOBBIIIEHHON 3ara30BAHHOCTH U IBUIM, IIPY pabOTe B BOJIE, BKJIIOYAs KAHATIM3ALMOHHBIE
CTOKH, B YCIIOBUSIX MIOBBILICHHON paJiMalyy, B YCIOBUSIX UCKITIOYAIOIIMX BO3MOKHOCTD
MIPUMEHEHUS JIEKTPUUECKUX ITPUOOPOB, B YCIOBUSIX 3JIEKTPOMATHUTHBIX ITOMEX BBICOKOM
MoiHocTt. [Ipumenenue JIO/] ipu 3ToM He TpeOyeT 3JIEKTPUUECKON SJHEPTUU B IMHEHHOM

Ctp.: 68



10

5

20

25

30

35

40

45

RU 2778043 C2

yactu ycrporctBa. Kak mokazano Ha ¢wur. 10, mpeanouTurenbHo, He orpaHnuIuBasics, JO/]
1000 conepxut kopnyc 1001, BHyTpr KOTOPOTO ycTaHOBJIeHA KaTymka 1002 U3 ONTUYECKOTO
BOJIOKHA, 3aMBIKAIOIIas BBIXOIbI ONITHUECKOTO crutrepa 1003, COBMECTHO SBIISIOLIMECS
YyBCTBUTEIBLHOM YaCThIO yCTpOUCTBA. [IpennoyTuTenbHo, HE OTPaHUYUBASCH, KO BXOY
CILTUTTEPA MOJKII0OUeHA TpaHCIIOpTHAS YyacTh 1004 BHEIIHEN YacTH YCTPOMCTBA,
obecreurBaroiasi TPaHCIIOPTUPOBKY YaCTH SHEPTUH 30HAUPYIOIIETO UMITYJIbCa K
YyBCTBUTEILHOM YaCTH YCTPOWUCTBA B MPSIMOM HAIIPABJIEHUU U 0OeCIieurBaroIas
TPaHCIOPTUPOBKY B OOpATHOM HAIIPABJICHUU CUTHAJIA OTPAXKEHHUS, MOIYJIMPOBAHHOTO
BO3/IEUCTBUEM HA KOHCTPYKIMIO, HA KOTOopoi 3akperuieH kopnyc JJO/. [TpeanouturensHo,
HE OI'PaHUYMBASCh, TPAHCIIOPTHAS YACTh 00ECIIEYMBAET JOCTABKY 30HIUPYIOIIMX UMITYJILCOB
B IpsAMOM HaripasiieHuu ko BceM JIO/1, nenenue sHepruu 30HMPYIOIIEro UMITYJIbCa Ha 10JIU,
obecneunBaromye GopMUPOBAHUE CUTHAJIOB OTPAKCHUM OT KaXKIOTO MOIKITIOYECHHOTO K
ontuyeckoi cxeme O/l B onnTuMaIbHOM JIMaIla30HE, HE MPEBBIIIAIOIIMX MAKCUMAJIbHOE
3HAYCHHE aMITTUTYIbI CHTHAJIOB OTPaXXCHHUM Ha BXOJI€ aHAJIOTO-IIM(PPOBOT0 IIpeoOpa3oBaTes
pediekToMeTpa, U IOCTABKY CUTHAJIOB OTPAKEHUS SHEPTUU 30HIUPYIOLIUX UMITYJILCOB OT
JOJ1 B 0OpaTHOM HAIPAaBJIEHUU 10 TEM K€ ITYTSIM JOCTABKU 30HAUPYIOIIMX UMITYJIbCOB.
[TpeanouTuTenbHO, HE OrPAHUUMBASCH, ACJIEHUE SHEPTHUH 30HAUPYIOIIETO UMITYJIhCa
MIPOU3BOAUTCS C TIOMOIIBIO CIUTUTTEPOB B JTI0OON YaCTH TPAHCIIOPTHOM YACTU ONITUYECKOMN
CXEMBI U3BeIIaTeIs1, 00ecreuyrnBas MHOXECTBEHHOE U TPpou3BojIbHOE noakitoueHue 1O/ k
Pa3BETBIEHHOMN ONTUYECKOM CETU C YUETOM ONTUMAIbHOW BEIMUYMHBI 3HEPTUM 30HIUPYIOILIETO
UMITYJIbCa, TocTaBisieMoro K kaxaomy 1O/, u BpeMenu otkiuka. [IpeamnoururensHo, He
Or'paHUYMBASICh, UyBCTBUTENbHAsA YacTh JJO/] BbINIOIHEHA U3 ONTUYECKUX BOJIOKOH U
CIUTMTTEPA, BBIXOJIBI KOTOPOTO 3aMKHYTHI MEX /Iy COOOM KaTyIIKOM U3 ONITUYECKOTO BOJIOKHA
1 00pa3yroT 3aMKHYTYIO IETIT0 151 GOPMUPOBAHUS CUTHAJIA oTpakeHus. [IpeanoyTuTensHo,
HE OrpaHWYMBAsICh, HaMuue KaTyku B J10/] obecrieunBaeT onTHYECKOe YCUIIEHUE PA3HOCTU
(a3 cUrHAIIOB OTpaXeHUS U UHTeP(PEPEHIIMOHHON KapTUHBI Ha BBIX01e. [ IpeamouTuTenbHo,
HE OT'PaHUYMBASICh, KOHCTPYKTUBHO KaTymika O/l He jkecTKo 3aKkperieHa B KopIiyce
yCTpOUCTBa, obecnieunBasi epeaavy kojiedaHuii OT KOPIyca BCEM BOJIOKHAM KATYIIIKH.
[TpeanoututenbHO, HE OrpaHUUYMBAsICh, kaTymka JIOJ] HamoTaHa B Buae OyXThl 0e3 Kapkaca
JTMaMETPOM, 00ECTIEUMBAIOIIEM ITPOXO0XKIEHUE 30HAUPYIOIIETO UMITYJIbCa O€3 CYIIIECTBEHHOTO
ocnabJIeHUs] CUTHAJIa 30HIMPYIOIIEeTO UMITYJIbCa, TPUYEM KOJIMUeCTBO BUTKOB KATYIIIKU
00ecTeurBaeT JOCTATOUHYIO 3aJIEPIKKY MPOXOKACHUS CUTHAJIA 30HIUPYIOUIETO UMITYJIbCA B
3aBUCUMOCTHU OT JUHAMUYECKON XapaKTEPUCTUKU MPEANOIAraeMOr0 BO3IEUCTBUS HA
KOHCTPYKIMIO U CBOMCTB caMoW KOHCTpYKIMU. [IpeanoyTurenbHo, HE OrpaHUUUBASICH,
CUTHAJIBI OTPAXEHUS OT BCEX YCTPOUCTB (DOPMUPYIOTCS HA BXOJI€ IPUEMHOT'O YCTPONCTBA B
pe3yJbTaTe MPOXOXKICHUS T0JICH 30HIUPYIOIIEr0 UMITYJIbCa IO 3aMKHYTOMY ONITHYECKOMY
KOJIbIY B 0OpaTHOM HaIlpaBJIEHUH Yepe3 pa3BETBICHHYIO ONITUUECKYIO CETh U3BEIIATENS, Ha
OTBETBJIEHUSIX KOTOpOo# pa3melenbl JIO/l. [TpennoururenbHo, HE OrpaHUUUBASICH,
Heo0Xo1MMasi BeJIMYMHA OTBETBIIsIeMOi MOIITHOCTH K J1O/] 3HauMTe IbHO MEHBIIIE UCXOTHOTO
3HAYEHUST MOIITHOCTH Ha BBIXOJIE pedIEKTOMETpA U 3aBUCUT OT XaPAKTEPUCTUK U3ITydaTes,
YyBCTBUTEILHOCTH MPUEMHOT0 YCTPOMCTBA pedhiekToMeTpa U AalibHOCTH paszmertenus J1O/]
OT U3MEPUTEITBHOTO YCTPOUCTBA, UTO IMO3BOJISIET HA OJTHOM TPAHCIIOPTHOM KabeJie pa3MelaTh
MHOkecTBO oTBeTBiIeHUl K JJO/1. [TpeanouturenbHo, HE OrpAaHUUUBASICh, BEJIMUMHA
OTBETBJIsIEMON MOIITHOCTH Ha Kax bl J1O/] mo npuHiuny paboTsl ycTpOMCcTBA MOKET
OTJIMYATHCS MEXKTY COOOM B HECKOJIBLKO Pa3, HE yXy/liasi padoThl yCTPONCTBA, UTO MTO3BOJISIET
WCIIOJIb30BaTh OTBETBUTENIN KAK C IIMPOKUM JAUANIA30HOM BETBIIEHMS], TAK U OJTHOTHUITHBIN
psn. [IpeanouturenbHO, HE OrPAHUUUBASICH, MOLITHOCTH BO3BPAILEHHOT'O CUTHAJIA Ha BXOE
MIPUEMHOI'0 YCTPOMCTBA, KaK MPABUIIO HE MIPEBBINIAET MPE/ICIOB HACHIIIEHUS TS
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MIPUMEHSIEMOT0 IPUEMHOTO YCTPONCTBA U HE HUXKE TOITYCTUMOI'O YPOBHSI, COITOCTABUMOTO C
ypoBHeM 11yMoB. [IpeanouturenbHo, He OrpaHUYUBASICh, JUHAMUYECKOE MPEBBIIIICHUE
BEJIMUMHBI MOIITHOCTH OTPAKEHHOTO CUTHAJIA ITPEAEIOB HACBIIIIEHUS TPUEMHOTO YCTPONCTBA
He HapyuaeT padboTy ycrpoiictBa. [1pu 3ToM mocTpoeHre MHOTOTOUEUHOM ONTUYECKOMN
cxeMbl Bo3BpaiieHus curaaioB oT JJO/] mo3BosisieT o6ecrneunTh MakCuMalibHO 3 (PEeKTHBHYIO
paboTy yCTPOWCTBA C MATBIMH ITOTEPSIMU SHEPTUU CUTHAJIOB BO3BPAIIEHUS K IIPUEMHOMY
YCTPOMCTBY, 0OecTieunBasi MAaKCUMAJIbHOE KOJIMYECTBO JATUMKOB HA OJHOM JIMHWUU YCTPONCTBA
C TOUEYHBIM pa3MellieHueM 1aTYuKoB. [Ipy 3TOM ITpy MOCTPOEHUM CUCTEMBI TPEATIOUYTUTEIBHO
YUUTBIBAETCS JIUTETbHOCTD 30HAUPYIOIIET0 UMITYJIbCA, & TAK)KE IMHEMHbBIE pa3Mephbl KATYIIIKU
Y TPAHCIIOPTHOI'O KabeJsisl, YTO MPEeANOYTUTEIbHO IS TPEAOTBPAICHUS] KOHKYPEHIMH
(HAJIOKEHHMS) BO3BpAIlla€MbIX CUTHAJIOB BO BpeMeHU. [IpeanouturenbHo, HE OrpaHUUUBASICh,
peryimpoBaHue KOHKYPEHIMU BO3BPAIIAa€MbIX CUTHAJIOB BO BPEMEHHU MTPOU3BOAUTCS TIPU
HEOOXOIUMOCTH JIMOO JUIMHOM KATYIIKH, TUOO ONTHYECKUMHU JTMHUSIMHM 3aICPIKKH,
MIPEACTABIISIIONIMMHU COOOM OMTMCAaHHBIE PaHee CO CChUTKaMH Ha GUT. 1-5 onThUecKue JTMHUN
3aJI€P>KKH, BBITIOJTHEHHBIE TTOCPEACTBOM COCIMHEHHUS B ONITUYECKYIO LEMb PE3EPBHBIX JKUIT
BOJIOKOHHO-OIITUYECKOTO Ka0es, MO0 KOPPEKTUPYIOIIMMH KaTYIITKAMHU, COCTOSIIIIUMHU U3
OJHOTUITHOT'O ONTHUYECKOT0 BOJIOKHA TPeOYeMOM JITTUHBI.

[130] ITpeamouTuTensHo, He orpannuuBasich, 1O padboraeT cieayromumM oopa3zom. B
ocHoBe paboTsl JIO/] mexuT pedreKToMeTpUIECKUI METOT UBMEPEHUS U METO.T
ucnosb3yromnui uHTepdepomeTp CaHbsika. 30HIUPYIOLIMI UMITYJIBC pehIeKTOMETPA MTPOXOIUT
yepe3 TPAHCIIOPTHYIO YaCTh ONITOBOJIOKOHHOM CXEMBI YCTPOUCTBA U CIUIUTTEPHI,
o0ecreynBarome CHHKEHNUE IHEPTUM J10JIeH 30HAUPYIOIIETO UMITYJIbCa K YYBCTBUTEIIHHOM
yactu kaxaoro JIO/. Ha Bxozae crumrtepa uyBctBuTenbHOM yactu O/l 30Haupyromumii
UMITYJIbC pa3/IeIsieTCsl Ha JIBE YACTH U Jlajiee 3TU YaCTH CIEAYIOT IO BOJIOKHAM KaTYIIKH BO
BCTPEUHOM HAMpaBJIEHUM MO BCel yMHE KaTylKy. [Tocie mpoxoxkaeHus UMITYJIbCOB Yepe3
KaTYIIKY JIBa pa3/IeJIEHHbIX UMITYJIbCa CHOBA CKJIQABIBAIOTCS HA crumuTTepe. [1pu crnoxenuun
CUTHAJIOB IIPOUCXOAUT MHTEP(DEPEHIMOHHOE CIIOKEHHUE ABYX CUTHAJIOB 1 BeJIMYMHA 3TOTO
CUTHAJIa Ha BBIXOJIE CIUTUTTEpA OyIeT 3aBUCETh OT Pa3HOCTHU (a3 CllaraeMbIX CUTHAJIOB,
BeJIMUYMHA KOTOPOW 3aBUCUT OT HAUaJIbHOM (paKTUUYECKOM pa3HOCTHU (a3, CBI3AHHOM C
KOHKPETHBIM MOHTAKOM OINTHUYECKOHN CXEMBI YCTPONCTBA U €r0 KOMIOHEHTOB. [Ipu
Bo3aeiicTBuM Ha JIOJ] pa3HoCTh (ha3 U3MEHSIETCS B COOTBETCTBUM C CUJION BO3JICHCTBUS U
CKOPOCTBIO KOJIe0aHUI KOHCTPYKIMH, BBI3BAHHBIX 3TUM BO3/eicTBHMEM. B pesynbraTte
KOJI€0aHUM KOHCTPYKIMU U3MEHSIETCS] BEJIMYMHA BBIXOIHOTO CUTHAJIAa, MOAYJIMPOBAHHAS
KoJIeOaHUSIM KOHCTPYKIMK. CUTHAJIBI OTPa’KEHUM MOCTYIIAIOT Ha BXOT PUEMHOT'O YCTPONCTBA
MOCJIeIOBATEIbHO BO BPEMEHH, HaUMHAs ¢ OJMkHUX 110 paccrossauio JIO/l, BenuurHa 3o
3agepxku i kaxxaoro 1O/ cBos M xapakTepusyeT ero aapec. BeluucinureabHOe yCTPOMCTBO
Ha OCHOBAHMM MOJIy4aeMbIX JJAHHBIX OIIPEIeIISIET XapaKTep BO3/IeUCTBUS HA KOHCTPYKIMIO,
BpEMSI U CUJTY BO3JICMCTBUS U B CITy4ae MPEBbIIIEHUS] yCTAHOBJIEHHBIX 3HAUEHUHN BbIPAOAThIBAET
CUTHAJI TPEBOTH.

[131] TakuMm 00pa3oM, B KAUECTBE UYBCTBUTEIIHHOTO 3JIEMEHTA IMHAMUYECKOTO
OINTOBOJIOKOHHOI'O JATUYMKA 3asIBJICH UYBCTBUTEIbHBIN 2JIEMEHT JUHAMUYECKOTO
OTITOBOJIOKOHHOTO JaTUMKa, 0Opa30BaHHbINM KATYIIKON ONITUUECKUX BOJIOKOH U CIUIUTTEPA,
BBIXO/IbI KOTOPOTO 3aMKHYThI MEX]1y COOOM YITOMSIHYTOM KaTYIIKON M 00pa3yroT 3aMKHYTYIO
TMETIIIO, (POPMUPYIOIIYIO CUTHAII OTPAKEHUS, PUUEM CIUIMTTEP BBITTOIHEH C BO3MOYKHOCTBIO
COEAUHEHUS C TPAHCIIOPTHOMN YaCThIO U3BEIIATENSI OXPAHHOI'O BOJIOKOHHO-OMTUYECKOTO.
Heo6s3atenpHo, KaTylika BBIIIOJIHEHA TAKUM 00pa3oM, YTOOBI KoJIe0aHUs KopIlyca JaTUMKa
repeaBaIvCh BCeM BOJIOKHAM KaTyku. Heobs3aTenbHO, KaTyIlKa He )KECTKO 3aKperieHa
B Kopmyce gatuvka. Heobs3aTenbHo, KaTyllIka HAMOTaHa B BUJIe OyXThI 6€3 Kapkaca
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JMaMeTPOM, 00eCTIeUMBAIOIIIMM MTPOXOKACHHUE 30HIUPYIOIIET0 UMITYJIbca O3 CYIIIECTBEHHOTO
ocnabJieHUs CUTHajIa 30HIMPYIOIIero uMinyJjbca. Heobs3aTenbHO KOJIMYECTBO BUTKOM
KATYIIKU O0ECIIeUMBAET TOCTATOYHYIO 3aACPKKY MPOXO0KICHUS CUTHAJIA 30HAUPYIOIIEro
uMiyjbca. HeobOs3aTenbHO, YyBCTBUTENIbHBIN 3JIEMEHT 00ECIIEUMBAET PEryIMPOBAHUE
KOHKYPEHIIMYA BO3BpAIlla€MbIX CUTHAJIOB BO BPEMEHH JUTMHOM KATYIIKU, TMOO ONTUYECKOMN
nuHuel 3anepxku. HeoOs3aTenbHO, onrTUUecKas IMHUS 3aJIEPKKU BBITIOJTHEHA TOCPEACTBOM
COEUHEHUS B ONITUYECKYIO LIEMb PE3EPBHBIX KU BOJIOKOHHO-OMTUUECKOT0 KabeJst, Tuoo
BBITIOJIHEHA KOPPEKTUPYIOLLEH KaTYIIKOM, COCTOSIIEN U3 OAHOTUITHOTO ONITUYECKOTO BOJIOKHA
TpeOyeMoii JJIUHBI.

[132] Takum 06pa3om, B KauecTBE KOpIyca TMHAMUYECKOT'O OIITOBOJIOKOHHOTO JJaTYMKa
(1O 1) 3asiBIIeH KOPITYC AMHAMUUYECKOTO ONTOBOJIOKOHHOTO JTATUMKA, BHIITOJIHEHHBIMN C
BO3MOXHOCTBIO pa3MeEIIeHUs B HEM YYBCTBUTEIILHOTO 3JIEMEHTA JaTYMKa, 0O0pa30BaHHOTO
KATYIIKOM OMTUYECKUX BOJIOKOH U CIUTUTTEPA, BBIXOIbI KOTOPOI'O 3aMKHYTBI MEXIY COOOi
YIIOMSTHYTOM KaTYIIIKOM U 00pa3yoT 3aMKHYTYIO TIETITIO, (DOPMUPYIOIITYIO CUTHAI OTPaKCHUS,
MIPUYEM CIUIUTTED BBIIIOJIHEH C BOBMOYXKHOCTBIO COEIMHEHUS C TPAHCIIOPTHOM YaCThIO
U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, IPUYEM KaTyIIKa pa3MellleHa B KOPITyCce
TaKkuM 00pa3oM, 4ToObI KOJIeOaHUs KOpITyca JaTUMKA IepeaBaIUCh BCEM BOJIOKHAM KATYIITKH.
Heo0bs3aTenbHO, KaTyIIKa He )KEeCTKO 3aKperuieHa B Kopryce natuvka. Heo6s3atenbHo,
KaTyllIKa HaMOTaHa B BUjIe OyXThl 6€3 Kapkaca AMaMeTpoM, 00ECIIeUnBAIOIIUM ITPOXOKIEHUE
30HAUPYIOIIET0 UMITYJIbca 0€3 CYIIeCTBEHHOTO OCIabJIeHUs] CUTHAIA 30HIUPYIOLIETO
uMIyjbca. Heobs3aTenbHO, KOJIMUECTBO BUTKOB KATYIIIKK OOECIIEUMBAET 1OCTATOYHYIO
3aJ€PKKY MPOXOKACHUS CUTHAJIA 30HIUPYIOIIEero umiyibca. HeoOsi3aTenbHo,
YYBCTBUTEIBHBIN 3JIEMEHT O0ECIIeUnBAET PETYIMPOBAHUE KOHKYPEHIIMU BO3BPAIIaeMbIX
CUTHAJIOB BO BPEMEHHU JIJTMHOM KaTYIIKH, TMOO ONITUYECKOM TuHUel 3a1epkku. Heobsi3atenbHo,
OITUYECKAs! JIMHUS 33J€PKKH BBITIOJIHEHA ITOCPEACTBOM COEAMHEHUSI B OIITUYECKYIO LIEMb
PE3EPBHBIX KUJI BOJJOKOHHO-OMTUYECKOTO KaOes, IMOO BBITIOJIHEHA KOPPEKTUPYIOIIIEH
KATYIIKOM, COCTOSIIIEN U3 OJHOTUITHOIO ONITUYECKOT'0 BOJIOKHA TPeOyeMol AJIUHBI.

[133] TakuMm 00pa3oM B KauecTBe JUHAMUYECKOTO ONTOBOJIOKOHHOTO natunka (J1O/1)
3asBJIEH TMHAMUYECKUI ONITOBOJIOKOHHBIM TaTUMK, TPEJCTABIISIONINNA COOOM BBITTOJTHEHHBIN
C BO3MOXHOCTBIO 3aKPEIICHUS] HA KOHTPOJIMPYEMOU KOHCTPYKIMU KOPITYC, BBITTOJIHEHHBIN
C BO3MOXHOCTBIO PA3MEIIEHUs B HEM UYBCTBUTEIBHOIO 3JIEMEHTA IaTUMKa, 0O0pa30BaHHOTO
KATYIIKOM OMTUYECKUX BOJIOKOH U CIUTUTTEPA, BHIXO/IbI KOTOPOI'O 3aMKHYTBI MEXIY COOOi
YIIOMSIHYTOM KaTYIIKOM U 00pa3yoT 3aMKHYTYIO TIETITI0, (DOPMUPYIOIITYIO CUTHAI OTPaKCHUS,
IIPUYEM CIUIUTTED BBINIOJIHEH C BO3MOYXHOCTBIO COEIMHEHUS C TPAHCIIOPTHOM YaCThIO
U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-omNTHUecKoT0. Heobs3aTenbHO, KaTyIIKa pa3MelieHa
B KOpIIyce TaKUM 00pa3oM, 4ToOBI KoJieOaHUs KOpITyca JaTyuKa MepeaBaiich BCEM
BOJIOKHAM KaTylku. Heobs3aTenbHO, KaTyIIKa He )KEeCTKO 3aKperieHa B KOPIyce TaTUuKa.
Heobs3aTenpHo, KaTyllIKa HAMOTaHa B BUJIe OYXThI 0€3 KapKkaca AMaMETPOM,
00ecTeYrBaIOIIUM MPOXOKIECHUE 30HIMPYIOIETO UMITYJIbCa 0€3 CYIIECTBEHHOT'O OCTIA0IEeHUS
CUTHAJIa 30HAMpYIolero nMmimyibca. HeoOs3aTeabHO, KOIMYECTBO BUTKOB KATYIITKH
o0ecreynBaeT JOCTaTOYHYIO 3a/IEP)KKY MPOXOXKICHHS CUTHAJIA 30HIUPYIOIIETro UMITYJIbCa.
Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT 00ECIIEUNBACT PETyIMPOBAHUE KOHKYPEHIUU
BO3BpAlla€MbIX CUTHAJIOB BO BPEMEHHU JIJTMHOM KATYIIKH, TUOO ONTUYECKOM JIMHUEH 3aIEPHKKU.
Heob6s3aTenbHo, onTUYecKast IMHUS 3a€P’KKU BBITTOJTHEHA MTOCPECTBOM COEIMHEHUS B
OTITUYECKYIO IIETb PE3EPBHBIX XKHUII BOJIOKOHHO-OIITUYECKOTO Ka0ess, IMOO BBITIOJTHEHA
KOPPEKTUPYIOLIEH KaTYIIKOM, COCTOSILEHN U3 OJTHOTUITHOTO ONTUYECKOT 0 BOJIOKHA Tpedyemori
JuHbBL. HeoOs13aTenbHO, JaTYMK 00ECTIeunBaET ONTUYECKOE YCUIIEHUE pa3HOCTH (pa3 CUTHAIOB
OTpaXeHUs U UHTEeP(PEPEHIMOHHON KapTUHBI Ha BBIXOJIE.
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[134] Taxum 0O6pa3oM, B KaueCTBE OTPakICHHUS C IMTOABMXKHBIM 3JIEMEHTOM C Pa3MEICHHBIM
Ha HEM UyBCTBUTEIILHBIM 3JIEMEHTOM JJUHAMUYECKOTO ONTOBOJIOKOHHOTO JATYMKA U3BEIIATEIS
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOTO 3asIBJIEHO OT'PaXACHUE C MOABUXHBIM 3JIEMEHTOM C
pa3MeNIeHHbIM Ha HEM YyBCTBUTEIbHBIM 3JIEMEHTOM JIMHAMUUYECKOT'O OMTOBOJIOKOHHOTO
JlaTYMKA U3BENIATENs] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO, MPEICTABIISIONIEe COOOM
OrpakJIeHHe, COAePKalllee MOIBUKHBIN 3JIEMEHT, BBITIOJIHEHHBIN C BO3MOYXKHOCTBIO
pa3MelIeHusl Ha HeM KOpITyca JUHAMUYECKOTO ONTOBOJIOKOHHOTO Aatuuka (JJO), mpuuem
JOJI mpencrasiseT codoi JaTUUK, COAEPIKAIIUI KOPITYC, BBITTOJIHEHHBIN C BO3MOXKHOCTHIO
pa3MeIIeHus] B HEM UyBCTBUTEIIBHOI'O JIEMEHTA JATUUKA, OOpPa30BAHHOTO KATYIIKOMN
ONITUYECKUX BOJIOKOH U CIUTUTTEPA, BHIXO/IbI KOTOPOT'O 3aMKHYThI MEX/1y COOOM yITOMSHYTON
KaTYIIKOM U 00pa3yIoT 3aMKHYTYIO TIETII0, ((OPMUPYIOLIYIO CUTHAJ OTPAXEHUS, IIPUUEM
CIUTUTTEP BBIMIOJIHEH C BO3MOHOCTHIO COEIMHEHUSI C TPAHCIIOPTHOM YaCThIO U3BEIIATE s
OXPaHHOI'0 BOJIOKOHHO-oNTHYecKoro. HeoOs3aTenbHO, KaTylIKka pa3MelieHa B KopIyce
TaKUM 00pa3oM, 4ToObI KOJIEOAHUS KOPITyca JaTYMKA ITePeJaBAIUCh BCEM BOJIOKHAM KATYIIKU.
Heobs3aTenbHoO, KaTyIlIKa He )KEeCTKO 3aKperuieHa B kopryce naturka. Heo6s3atenbHo,
KaTylllKa HaMOTaHa B BUJIe OyXThl O€3 KapKaca AMAMETPOM, 00ECIIEUUBAIOLLIMM ITPOXOKIAEHHUE
30HIUPYIOIIEr0 UMITYJIbca O€3 CYIIeCTBEHHOTO OCIa0IeHUsI CUTHAIA 30HAUPYIOIIErO
umIysbca. HeoOs13aTenbHO, KOJIMYECTBO BUTKOB KATYIIIKKA OOECTIEUNBAET IOCTATOUYHYIO
3aJIEPXKKY IMMPOXOKICHUS] CUTHAJIA 30HIMpYIollero uMmmnyJjibca. Heobs3aTenbHo,
YYBCTBUTEJIBHBIN 3JIEMEHT O0ECIeUMBAET PETryJIMPOBAHUE KOHKYPEHIIMU BO3BPAIIAEMbIX
CUTHAJIOB BO BPEMEHU JJTMHOW KaTYLIKH, TMOO ONTUYECKOM TMHMEH 3aaepkku. HeoOs3aTenbHO,
ONTUYECKasl JIMHUS 3aJ€PKKHU BBIITOJIHEHA [TOCPEACTBOM COEIMHEHHUS B ONITUUECKYIO LETTh
PE3EPBHBIX KUJT BOJIOKOHHO-ONITUYECKOTO Ka0elsi, TMOO BBITIOJTHEHA KOPPEKTUPYIOIIEH
KaTYIIKOMW, COCTOSIIEN U3 OJTHOTUITHOTO ONTHYECKOTO BOJIOKHA TPEOyeMO JIJIUHBI.
Heo0s3aTenbHo, 1aTunk obecrneunBaeT ONTHIECKOE YCUIIEHUE PA3HOCTH (pa3 CUTHAJIOB
OTpaXeHUs U MHTeP(PEPEHIMOHHON KapTUHBI Ha BbIXo 1e. HeoOs13aTenbHO O ABUKHBIM
3JIEMEHT MPEACTAaBIIIET cO00M KamuTKy. HeoOs3aTeIbHO, TOABMKHBIN 2JIEMEHT MPEACTABIISET
co0Ooti BopoTa. Heobsi3aTenbHO, MOABUKHBINM 3JIEMEHT MPEACTABIISET COOO JTIOK.

[135] TakuMm 06pa3oM, B KAUECTBE OXPAHSIEMOr0 pyOexka ¢ OrpakJIeHUEM C IMOIBUKHBIM
3JIEMEHTOM C Pa3MEILIEHHBIM Ha HEM UYBCTBUTEJIbHBIM 3JIEMEHTOM JUHAMUYECKOTO
OINTOBOJIOKOHHOT'O JATUMKA U3BEIATEN IS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asiBJIEH
OXpaHseMbIN pyOex, COIEPKAIIUI OrPaKIEHUE C IMTOJIBUKHBIM JIEMEHTOM C Pa3MEIIEHHBIM
Ha HEM UyBCTBUTEIIbHBIM 3JIEMEHTOM JUHAMUYECKOTO ONTOBOJIOKOHHOTO JATYMKA U3BEIIATEIS
OXPaHHOI'0 BOJIOKOHHO-ONTUYECKOT0, MPEJCTABIISIONIEE COOOM OrpaKaeHue, CoIepKallee
MOJIBUKHBIN 3JIEMEHT, BBIIIOJIHEHHBIN C BO3MOKHOCTBIO PA3MEILIeHHs] HA HEM KOopIyca
JIMHAMHUYECKOTO ONTOBOJIOKOHHOTO aatuuka (JIOM), mpuuem JJOJl mpeacrasiset cobdoii
JATYUK, COJEPIKAIIUI KOPITYC, BBITTOJHEHHBIN C BO3MOXKHOCTBIO pa3MeIleHUsI B HEM
YyBCTBUTEIBLHOTO 3JIEMEHTA JIATYMKA, 00Pa30BAHHOTO KATYIIIKOW ONTUYECKUX BOJIOKOH U
CIUTUTTEPA, BBIXOJIbI KOTOPOT'O 3aMKHYThI MEXKY COOOM YITOMSIHYTOM KaTYIIKOM U 00pa3yroT
3aMKHYTYIO TIETITIO, POPMUPYIOIIYIO CUTHAJT OTPAXKEHUS, TPUYEM CILIUTTEDP BBITIOJIHEH C
BO3MOHOCTBIO COEIMHEHHUS C TPAHCIIOPTHOM YaCThIO U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-
ontrueckoro. Heo0s3aTenpHo, KaTylllka pa3MelleHa B KOPIyce TAKUM 00pa30M, UTOOBI
KoJIebaHus KopIlyca JaTUMKa MepeaaBauch BCeM BOJIOKHAM KaTyiiku. Heobs3atensHo,
KaTyIIKa He )KeCTKO 3aKperieHa B Kopryce faTunka. HeoOs3aTenbHO, KaTylllka HAMOTaHa
B Bujie OyXThI O€3 KapKaca JuaMeTpoM, 00ECTIEUUBAIOIIUM MPOXOKIEHUE 30HAUPYIOIIETO
UMITyJIbca 0€3 CYIIECTBEHHOT O OCIaA0IeHUs CUTHAJIA 30HUMPYIOIIEro UMITYJIbCa.
Heo0s3aTenbHo, KOTUYECTBO BUTKOB KATYIIKA O0ECIIEUUBAET JOCTATOUHYIO 3a/IEPKKY
MIPOXOXKIEHUS CUTHAJIA 30HUpYolero ummnysbca. Heobs3aTenbHO, UyBCTBUTEIBHBIN 3JIEMEHT
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0o0ecreunBaeT peryJIupoBaHue KOHKYPEHIMH BO3BPAIIIa€MbIX CUTHAJIOB BO BPEMEHHU JIJTHHON
KaTYIIKY, TMOO ONTUYECKOM JTuHUEH 3a1epKku. Heobs3aTenbHO, onTudeckast JIMHUS 3a€PIKKU
BBITIOJIHEHA MIOCPEACTBOM COEIMHEHUS B ONITUYECKYIO UENb PE3EPBHBIX KUJI BOJJOKOHHO-
OITUYECKOI0 KaleJis, TMOO0 BBIMOJIHEHA KOPPEKTUPYIOIIEH KATYIIIKOM, COCTOSIIEN U3
OJHOTUITHOT'O ONITHUYECKOI'0 BOJIOKHA TpedyeMoii JiuHbl. Heobs3aTenbHO, JaTUUK
00ecreunBaeT ONTHIECKOE YCUIIEHUE Pa3HOCTHU (ha3 CUTHAJIOB OTPAKEHUS U
uHTep(hEePEHIIMOHHOM KapTUHBI Ha BhIxoje. HeoOs3aTeIbHO MTOIBKHBIN 3JIEMEHT
MpeACTaBIISIET coOoM KanuTKy. HeoOs3aTenbHo, MOABUKHBIN 3JIEMEHT MPEACTABIISIET COOO
BopoTa. Heobs3aTenbHO, OABUKHBIN 3JIEMEHT MPEACTABISAECT COOOM JTIOK.

[136] TakuMm 06pa3oM, B KauecTBe criocoda CUrHAIU3ALMHU C UCTTOIb30BAHUEM
Pa3MEILIEHHOT O HA MOABUKHOM 3JIEMEHTE OTPAXKICHUS YyBCTBUTEIILHOTO JJIEMEHTA
JIMHAMUYECKOT O ONITOBOJIOKOHHOT'O JATYMKA U3BEILIATENISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO
3asBJIEH CIIOCOO CUTHAJIM3AIUY C UCTIOJIb30BAHUEM PAa3MEILIEHHOT O Ha TTOJIBUYKHOM 3JIEMEHTE
OTrPaXKACHUSI UYyBCTBUTEIBHOTO 3JIEMEHTA IMHAMUUECKOTO ONTOBOJIOKOHHOTO maTurka (JJO/)
U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OITUUECKOT 0, P KOTOPOM OOECIIEUMBAIOT pa3MelleHUe
kopnyca JJO/] Ha MOJABUKHOM 3JIEMEHTE KOHCTPYKLUMU OrpaxaeHus, npuuem 1O/
MPEJICTABIISIET COOOM TaTUMK, COJIEPKAIIUI KOPIYC, BHIMOJTHEHHBIN C BO3MOXKHOCTBIO
pa3MeIieHus] B HEM YyBCTBUTEIILHOTO 3JIEMEHTA TaTYMKA, OOpa30BAHHOTO KATYIIKOM
OINTUYECKUX BOJIOKOH U CIUIUTTEPA, BBIXO I KOTOPOTO 3aMKHYThI MEX 1Y COOOM yITOMSIHYTON
KaTYIIKOM U 00pa3yIoT 3aMKHYTYIO METII0, (GOPMUPYIOILIYIO CUTHAJ OTPaXEHUS, IPUUEM
CIUIUTTEP BBIMIOJHEH C BOBMOXKHOCTBIO COEIMHEHUS C TPAHCIIOPTHOM YACThIO U3BEIATENS
OXPaHHOI'0 BOJIOKOHHO-ONITUYECKOT 0, MOJIAI0T 30HAUPYIOIIUN UMITYJIbC PEdIIEKTOMETpa
M3BELIATEIISI OXPAHHOT'O BOJJOKOHHO-ONITUYECKOT O YEPE3 TPAHCIIOPTHYIO YACTh U CIUIUTTEPHI
W3BeNaTeNs K 4yBCTBUTEIbHOMY 35ieMeHTy JIO/l, pa3aesnsitoT 30HIUPYIOIIMI UMITYJIbC Ha
Bxojie B JIO/] Ha ABe 4YacTH MOCPEICTBOM CILUIUTTEPA YYBCTBUTEIBLHOTO 3JIEMEHTA TS
HAITPABJICHUS UX 10 BOJIOKHAM KATYIIKHA BO BCTPEYHOM HAIPABIIEHUM, ITOCIIE TPOXOKICHUS
YaCTeW UMITYJIbCA CKJIAIBIBAIOT UX HA YIIOMSIHYTOM CIUIUTTEPE, ITOCTIE YETO MOIAI0T Ha BXOJ
MIPUEMHOT'O YCTPOMCTBA peIeKTOMETpa U MTOCPEACTBOM BBIUNCIIUTEIIBHOTO YCTPOUCTBA
PETUCTPUPYIOT U3MEHEHME PA3HOCTH (ha3 cliaraeMbIX Ha YIIOMSIHYTOM CIUIUTTEPE CUTHAJIOB.
Heo0s3aTennbHO, KaTYIIKY pa3MeIaioT B KOPITyce TAKUM 00pa3oM, UTOOBI KOJIeOaHMSI KOPITyca
JlaTYuKa nepeaaBaiuch BCEM BoJIOKHAM KaTyliku. HeoOs3aTenbHO, KaTYIIKY HE )KEeCTKO
3aKpeIuIsTIoT B Kopityce faTunka. HeoOs13aTenbHO, KaTyIIKy HAMATHIBAIOT B BUjIe OYXThI O€3
Kapkaca JMaMeTpoM, 00eCIeunBaIOIIUM MTPOXOKIECHHUE 30HAUPYIOIIET0 UMITYJIbCa 0e3
CYILIECTBEHHOT'O OCIa0JIeHUs] CUTHAJIa 30HIMPYIONIero umityibca. HeobszaTenbHo,
00ecneynBaroT KOJIMUECTBO BUTKOB KaTYIIKH, OOECIIEUNBAIOIEE TOCTATOUHYIO 3aJE€PKKY
MPOXO>KIEHUSI CUTHAJIA 30HUPYIolero uMityjibca. Heobs3atenbHo, 00ecredyuBaoT
PEryIMpOBaHKE KOHKYPEHIMU BO3BPAIIIAEMBIX CUTHAJIOB BO BPEMEHU JJIMHOM KATYIIIKH, JINOO
ONTUYECKOM JIMHUEN 3aJiepKKku. Heobs3aTenbHO, ONTUYECKAs JIMHUSI 3a/IEP’KKU BBITIOJTHEHA
MOCPEICTBOM COEIMHEHHUS B ONITUYECKYIO LIENIb PE3EPBHBIX JKUJI BOJIOKOHHO-OIITUYECKOTO
KabeJ1st, MO0 BBITTOJIHEHA KOPPEKTUPYIOIIEH KATYIIKON, COCTOSIIEH U3 OJTHOTUITHOTO
OINTUYECKOI'0 BOJIOKHA TpedyeMoii JyiuHbl. Heobs3aTenbHO, TOCpeICTBOM JaTUMKa
00€eCTeunBaIOT ONTHUUECKOE YCUIIEHUE PA3HOCTH (a3 CUTHAJIOB OTPAKEHUS U
uHTep(hEPEHIIMOHHOM KAaPTUHBI HA BBIXO/IE.

[137] ITpu 3TOM Ha MOABUKHBIX U HEMIOJABUKHBIX YaCTSIX KOHCTPYKIMI OMHUCHIBAEMBIX B
HACTOSIIIEM TOKYMEHTE OXPAHSIEMBbIX pyOekeil MOTYT ObITh Pa3MeIIeHbl KOHIIEBBIE
onToBosoKoHHbIE 1aTuuku (KOJI), HeoOs3aTeNTbHO UCII0JIb3yEMbIE COBMECTHO C OTIUCAHHBIMU
paHee co cChIIKaMM Ha (ur. 1-5 u3BenaTeassMi OXpaHHBIMHM BOJIOKOHHO-onrTuaeckumu. KO/,
MPEICTABIISIET COOOM TaTUMK, TPUHIMI PAOOTHI KOTOPOTO OCHOBAH Ha MCIOJIb30BAHUU
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KOHCTPYKIIMU U CBOMCTB ONITUUECKOTO BOJIOKHA U3MEHSThH ITPOIMYCKHYIO CTIOCOOHOCTD K
MTPOXOKIACHUIO JTA3€PHOTO U3ITYUEHHUS B 3aBUCUMOCTH OT T€OMETPUUIECKOM (POPMBI U pa3MepPOB
ONITUYECKOTO BOJIOKHA, U3MEHSIEMOT'0 TOJIKATEJIEM B Ipe/iesiax ynpyroi nedopmanuit popmbl
OINTUYECKOTO BOJIOKHA YYBCTBUTEIILHON YACTU IIPY OJTHOM YACTOTE JIA3€PHOTO U3JIyUEHUS U
COXPaHEHMS TTPOITYCKHOM CITOCOOHOCTH MPH 3TH e AedhopMalusix Ha JIPYyroi 4acToTe.
[TpenmoutuTeIbHO, HE OTPAHUYMBASICH, COOP HH(MOPMAIIMH O TTOJI0KEHUSIX PAOOUYUX OPraHOB
JATYMKA IIPOU3BOIUTCS ITPU ITOMOIIM BEIYHUCITUTEIIBHOTO YCTPOUCTBA 00pabOTKH MH(BOPMAIIUH,
pediekToMeTpa U pa3BETBIEHHON Ha CIUIMTTEPAX OMTOBOJIOKOHHON KaOeIbHOM CeTH.
[TpennouturenbHO, HE OrPAHUUYUBASICH, TATBHOCTH pa3MertieHust KO/l onpenensiercss ypoBHEM
3aTyxaHus curaaia orsogumoro k KO/l 30Haupyoliero umiyibca He HUxke Tpedyemoi
BenuuuHbL. [IpenmoururenbHo, He orpaHnumBasich, KO/l MoxeT ObITh UCIIOIb30BAH B
CUCTeMax yIaJeHHbIX Ha OOJIbIIIME PACCTOSIHUS, T/I€ OTCYTCTBYIOT UCTOUHUKH 3JIEKTPUUECKON
SHEPIYH, B CUCTEMAX OXPAHHOMN CUTHAJIM3ALMY, 11 KOHTPOJIS IMOJIOKEHUSI BOPOT U KAJIUTOK
Ha EPUMETPE MATBIX U PO TSKEHHBIX TEPPUTOPHIA, ITOTI0KEHUSI KPBIIIEK JTFOKOB KOJIOAE3HOTO
MIPOCTPAHCTBA, TATUYMKOB MOJIOKEHUSI PEMIETOK BOJIOIPOITYCKOB, CUTHAJIM3ALUU COCTOSTHUS
CTEH Ha NIPeAMET pa3pyLICHUN U TPOJIOMOB U TOMY ITOJJOOHOTO, B TOM UHUCIIE, TIPUMEHSATHCS
BO B3pBIBOOIIACHBIX Cpeaax, B yciaoBuUsaX 100% BiaXHOCTH, MOBBIIIEHHON 3ara30BaHHOCTH
U TIBUTH, TPU paboTe B BOJE, BKJIIOUASl KAaHAIU3AIMOHHBIE CTOKH, B YCIIOBUSIX TTOBBIIIEHHOMN
paauanyu, B yCIOBUSIX UCKITFOYAIOIIMX BO3MOXKHOCTD MPUMEHEHUS JIEKTPUUECKUX TPUOOPOB,
B YCIIOBHUSX 3JIEKTPOMATHUTHBIX TIOMEX BBICOKOW MOIIIHOCTH. [IpennoyTurenbHo, He
OrpaHUUMBAsCh, B ipeayiaraeMom KO/JI ucnonb3yroTes 1Ba MICTOYHUKA JIA3€PHOTO U3ITYUECHUSI
pa3HoM 4acTOThI — pabouunit U AuarHoctuueckuii. [TpenmnoururenbHO, HE OTPAHUUYUBASICH,
WCIIOJIb30BAHUE TUATHOCTUYECKOTO JIA3EPHOTO U3IIyUYEHHUs Itepruoandeckoe. I1pu atom
CYIIIECTBYET 3aJa4ua MOCTOSIHHOTO KOHTpouis ucnpaBHoct KOJI. IlpeanoururensHo, He
OrpaHUYMBASIChH, 3TA 3aJa4a pemiaercs nyteM co3aanus KO/, BBIITOJIHEHHOTO C
BO3MOKHOCTBIO PabOTHI C PEPIIEKTOMETPOM C MEPEKITFOYAEMBIMU HATIa30HAMH.
[TpeanouturensHo, He orpanuunBasick, KOJI 2000 cogepxut kopmyc 2001 ¢ ToakaTenem
2002, obecrieynBaroIUM U3MeHEHUE MTOJI0KeHU KoJrel 2003 onTUYeCKUX BOJIOKOH
YyBCTBUTEILHOM YaCTH, UyBCTBUTEIBHYIO YaCTh, KOTOpas ycraHoBieHa B koprnyce KO/l u
coenuHeHa yepes crmmTrep 2004 ¢ TpaHcnopTHOM yacThio 2005 u3BemaTenss OXpaHHOTO
BOJIOKOHHO-OITHYECKOT 0, o0ecneunBaroieit noaxaoyenue KO/ k pa3BeTBiieHHON
OTNITUYECKOMN CETH U TPAHCIIOPTUPOBKY JIA3€PHBIX UMITYJILCOB B MPSIMOM U OOpaTHOM
Hanpasiienud. [TpeAnoyTUTeNnbHO, HE OTPAHUYMBASICh, YYBCTBUTEIbHAS YaCTh 1aTUMKA
BbITIOJIHEHA U3 crytuTTepa 2004, BBIXObI KOTOPOTO 3aMKHYThI MEX/1y COOOH ONTUYECKUM
BOJIOKHOM OIIPEJIEIICHHOM (DOPMBI U COBMECTHO 00Pa3yIOT 3aMKHYTYIO METITIO IS
(dhopMupoOBaHUs CUTHAJIA OTPAXKEHUS U CUTHAJIa Bo3BpalleHus. [IpeamnouTuTensHo, He
OrPaHUYMBASICh, UBMEHEHUE T€OMETPUUYECKOT O MOJIOKEHUS BOJIOKOH B UyBCTBUTEIIbHOM 4YaCTH
KO/I B ynpyrom nuamnasose aedopManuil BCIEICTBUE U3MEHEHHS TTOJI0OXKEHHUS pab0odero
OpraHa TaKOBbI, YTO MPUBOJAT K U3BMEHEHUIO BO3MOKHOCTH TPOXOXKIAECHUSI CUTHAIIOB
OTPaXEHHUs B paboYeM JMAIa30He YaCTOThI JIA3€PHOTO U3ITYUeHUS pedieKToMeTpa U
MPOITYCKAIOT CUTHAJIBI OTPAXKEHUS B 000X MOJI0KEHUSX paO0Yero opraHa B IMarHOCTUIECKOM
JTMATTa30HE YACTOTHI JIA3€PHOTO U3ITYUYeHHUsI, oOecrieunBast UHOOPMUPOBAHKE CUTHAIIOM 00
UCIIPABHOCTHU ONTUYECKOM 1enu natuvka. [IpeanoururensHo, He OrpaHUYUBASCH, B
3asIBJICHHOM DEIIIEHUH YyBCTBUTENIbHAS YACTh IATYMKA MTPEJICTABISET COOOM 3aMKHYTYIO
TIETJII0 B BUJIE HECKOJIBKUX KOJICI] C paJIMyCOM M3Trba B YIIPyrom auanal3oHe aedopmarmi,
JIOITYCKAIOLIUM CBOOO/THOE MTPOX0K/IEHUE CUTHAJIA OTPAKEHHU S 30HAUPYIOIIEr0 UMITYJIbCa Ha
pabouelt YaCTOTE, MPUYEM BO BTOPOM TOJIOKEHUU Pa00UYEero opraHa pajanyc u3ruoa Koery
U3MEHSETCS B YIIPYroM auana3oHe jaedopmanuii 10 GopMBbl, pU KOTOPOR CUTHAIT
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30HAUPYIOIIETO0 UMITYJIbCA YACTSIMU MOTJIONIAETCSI B 000JIOUKE ONTUYECKOTO BOJIOKHA
yyBcTBUTENbHOM yacTu KO/I B MecTax ¢ HAMMEHBIIIUMU pauycaMu 0 HEOOXOAUMOIO
MUHUMAJIbHOT'O 3HAYEHUSI CUTHAJIA OTPAKEHMUSI, IPU ITOM OOECIIEUNBAECTCS BO3MOXKHOCTD
KOHTPOJISI ICIIPABHOCTU JATYMKA HA TUATHOCTUUYECKOHN YaCTOTE JIA3€PHOTO U3JIyUYEHHUs], TO
€CTb JIA3€PHBII UMITYJIbC IPYTrOM 4YaCTOTHI MPOAOIKAET MIPOXOIUTH YEPE3 KOIbLA.
[TpeanoyTuTenbHO, HE OTPAHMYMBASICh, KAK 9TO MOKA3aHO Ha (Ur. 11, B 3asIBJIEHHOM PELICHUH
M3MEHEHHE MMPOCTPAHCTBEHHOMN (hOPMBI ONITUUECKOTO BOJIOKHA YyBCTBUTENbHOM yactu KO/J
ITPOU3BOJIUTCS YePE3 CTEPKHM (aepkarenun) 2006 ¢ 3axBatamu 2007, paCniojIOKEHHBIMU HA
pa3HbIX cTopoHax KoJier 2003 4yBCTBUTEIBHOTO 3JIEMEHTA, IIPUYEM OJTHU U3 ACpKATEIICH
2006 coeauHeEHBI € ITOIBMXHOM YacThio pabodero oprana KO/l (tonkatenem 2002), a npyrue
- ¢ ocHoBanueMm kopnyca 2001 KO/I. [IpennoyturenbHO, HE OTpaHUUYMBAACH, 3aXBaThl 2007
BBITIOJTHEHBI B BUJIE CTAHIAPTHOM TEPMOYCaJOUYHON TPYOKH (KOMITJIEKTA JIJI51 3AIIUThI CBAPHBIX
cteikoB (K31 C)), ucnonbzyemoit mist pMKcalyy CBapHbIX COSAMHEHMI ONTUUECKOTO BOJIOKHA,
MPUYEM JIJIMHA CTAHAAPTHONW TEPMOYCAJOYHON TPYOKH MPEAIIOYTUTEIBLHO Ype3aHa.
[TpenmouturenbHO, HE OTPAHUUMUBASICH, B YITOMSIHYTYIO TpyOKy 2007 3aBe/ieH
IIPEAIIOYTUTEIIBHO, METAJIIIMYECKU cTepkeHb 2006, MPEeanOYTUTEIBHO U30THY THIH,
MPeaNnoUYTUTENBHO, ['-00pa3HbIil, mpuueM pukcanus crepxkHs 2006 Mpou3BOUTCS BUHTAMMU
2008, mpUKpeIJIEeHHbIMU K OCHOBAaHUIO Kopiyca U K Tonkarteinto 2002. [TpeanoyturenbHo,
HE OrPAaHUUYMBASICh, B KAUECTBE UyBCTBUTENIbHOTO 3sieMeHTa KO/l ucnonb3yercst onTuyeckoe
BOJIOKHO cTaHjaapTa G652 Bcex MoupuKaIuii (JIOMyCKaeTCsl UCTIOIb30BATh BOJIOKHO
IIPUMEHSEMOTO B U3BENIATEIE OXPAHHOM BOJIOKOHHO-ONITUUECKOM Kabens). [1pu atom,
MIPEANOYTUTEIIBHO, HE OTPAHUYMBASICH, FTEOMETPUUECKUE pa3Mepsl kosel 2003 1 BeuunHa
UX U3rMOOB BApbUPYIOTCA B CIEAYIOLIMX JUAIlla30HaX: IIMPUHA 3aXBaTa TEPMOYCATOUHbBIX
TPpYOOK 5+2 MM, TMaMeTPp BUTKOB B HEHAMPSXKEHHOM COCTOSIHUM B hopme Kpyra 20+2 M.
[Tpu a3TOM TexHOIOTHUECKAS JJIMHA OTITUYECKUX BOJIOKOH BBIBOJIOB JIOJIKHA OBITH
npeanouTuTeabHo He MeHee 1000 MM 1 obecrieurBaTh BO3MOKHOCTb ITPOBEACHUS CBAPOYHBIX
paboT, UX TOBTOPEHUE JOJHKHO OBITH MPEANIOUYTUTEILHO HE MeHee 4 pa3, KOJIMUECTBO BUTKOB
- ot 8 1o 12. IIpn 3TOM MMHUMAJIBHOE PACCTOSIHUE ITPOTHUBOIIOJIOKHBIX CTOPOH KOJIEL IIPU
MaKCUMaIJIbHOM C)KATHU MPEAIIOUYTUTEIIBHO COCTABIISIET HE MEHEE 4+2MM, MAKCUMAJIBHOE
yIajeHue IPOTUBOIIOJIOKHBIX CTOPOH IIPH PACTSHKEHUU IIPEANIOUYTUTEIIBHO JOJIKHO
00ecrneunTh MUHUMAJIBbHBIN paauyc U3ruda KoJjel B 30He KpeIIeHUs] He MeHee 4+1mM, a
MaKCUMAJIbHBIN XO/1 MOJIBU)KHOM YacTH - He Oosiee 12+2MM, UTO COBMECTHO C YIIPYTUMHU
CBOMCTBAMHM METAJUNIMYECKUX CTEP)KHEN oOecrieunBaeT 0e30MacHOE U3TOTOBIICHUE JATYMKA,
BKJIFOUEHUE U TAITbHENIITYIO PETYJIMPOBKY, BKIIFOUAsi BO3MOKHOCTb HEMPEPBIBHOT'O KOHTPOJIS
UCIIPABHOCTH JIATYMKA W BBITIOJTHEHUSI UM CBOEH OCHOBHOM (hyHKIMHU. B kauecTBe mpumepa,
HO He orpannuenus, KO/l nmeeT ABa OCHOBHBIX ITOJI0KEHHUS YyBCTBUTENIbHOM YACTH 1ATUUKA,
KaK 3TO IMoKa3aHo Ha ¢ur. 12 - B mepBOM pajnyc u3ruda BoJIoOKHaA 0ojiee MUHUMAJIbHOTO
KPUTUYECKOTO 3HAYEHHUS, U, TPEATIOUTUTEIIBHO, HE OTPAHUYMBASICh, 30HAUPYIOIIUI UMITYJIbC
Y OTPaXEHHBII CUTHAJI CBOOOIHO JIBUKYTCS B CEP/ILIEBUHE BOJIOKHA B OOOUX HAIIPABJICHUSIX
Y TeM 0oJiee Ha AMarHOCTUYECKOM 4YaCTOTE C MEHBILEH NIMHOMN BOJIHBL. BO BTOPOM OCHOBHOM
MOJIOKEHUU YYBCTBUTEIbHON YACTH JaTUMKA PAUYC U3rM0a BOJIOKHA MEHEE KPUTUUECKOTO
3HAYEHUS [IPU KOTOPOM, 30HIMPYIOLIUI UMITYJIbC Ha paboyel JJIMHE BOJIHBI JOCTUTas MeCTa
U3ruba BOJIOKHA MTPOHUKAET B 000JIOUKY BOJIOKHA U MOTJIOUIAETCS B HEM, B pe3yJIbTaTe Yero
He 00pa3yeTcsl CUTHAJI OTPaXKEHUsI, OJTHAKO ITPU 3TOM, TPEATIOUYTUTETLHO, HE OTPAHUYUBASICH,
VMITYJIbC HA TMAaTHOCTUYECKOM YaCTOTE C MEHBIIEH JUIMHOM BOJIHBI IPOAOIIKAET IIPOXOIUTH
yepe3 KOJIbLia CO3/1aBasi CUTHAJIbI OTPAXKEHUSI U TOATBEPIKIAAs UCITPABHYIO paboTy AaTUMKA.
ITpennouturenbHO, HE OTPAaHUUMBASICH, B TaKoi KoHCTpyKumn KO/l nmorsoienue sneprum
30HUPYIOILIEr0 UMITYJIbCA MIPU CKATUM OYXThI MPOUCXOIUT ABAKIBI B KAXKIOM BUTKE
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3JUIMIICOBUIHOM (popMBI AehopManuu onTuIecKoro BojokHa 2001, 4To mo3BoJIsIeT
3HAYUTEIIBHO YBEJIMYMTh MUHUMAJIBHOE 3HAUEHHUE paJuyca U3ruda sJumIica, pyu KOTopom
JIOCTATOYHO MOJIHO IOTJIOIAETCS 3HEPTUS 30HAMPYIOLIEro nMmyibcea. [IpeanouturensHo,
HE OTPaHWYMBASICh, CHTHAJIBI OTpakeHus1 (GOPMUPYIOTCS Ha BXOJI€ TPEMHOT'O YCTPONCTBA B
pe3yJbTaTe MPOXOXKICHUS 30HIUPYIOIIETO UMITYJIbCA B IPSIMOM U OOpaTHOM HaIpaBJICHUU
yepe3 pa3BeTBICHHYIO ONTUYECKYIO CeTh, HA OTBETBJICHUSIX KOTOpOi pasmerieHbl KO/I.
[TpeanouTuTenbHO, HE OrPAHUYUBASICH, PA3BETBIIEHHAS ONITUYECKAS CETh BBITIOJIHSET POJIb
TPaHCIIOPTA U AEIUTEINSI MOIIIHOCTH 30HIUPYIONIETO UMITyJIbca, Hampasisgemoro k KO/I.
[TpenmouturenbHO, HE OTPAHUYMBASICH, HEOOXOIMMAs BEJTMIMHA OTBETBIISIEMON MOIITHOCTH
k KO/, xak npaBusio, 3HaUUTEIbHO MEHbIIIE UCXOJHOIO 3HAYEHHSI MOIIIHOCTH Ha BBIXO/IE
pedIekToMEeTpa U 3aBUCUT OT XapaKTEPUCTUK U3ITydaTeNsl, UyBCTBUTEIIBHOCTH ITPUEMHOTO
ycTpoiicTBa periekromMeTpa 1 fasibHOCTH pasMeleHns KO/l oT u3sMepuTeNbHOrO yCTPOMCTBA,
YTO TTO3BOJISIET HA OJJHOM TPAHCIOPTHOM Kabesie pa3MenaTh MHOXKECTBO OTBETBIIEHUH K
KO/I. ITpeanoututenbHO, HE OTPAHUUMBASICh, BEIMYMHA OTBETBIISIEMOM MOIITHOCTU HA KAXKTbIN
KO/l no npuHumuny paboThl yCTPONUCTBA MOXKET OTIIMYATHCS MEKY COOOM B HECKOJIBKO pa3s,
He yXyamasi paboThl yCTPOUCTBA, YTO TTO3BOJISIET UCIIOJIB30BATh OTBETBUTEIIH C IITMPOKUM
JMarna3oHoM BeTBIIeHUs. [IpearnouTurenbHo, He OrPpaHUUMBASCh, MOIITHOCTb BO3BPAIIIEHHOTO
CUTHaJIa HA BXOJE MPUEMHOI0 YCTPONCTBA, KaK MPABUIIO, HE ITPEBBIIIAET MTPEIETIOB HACHIILIEHUS
JUIS IPUMEHSIEMOTO ITPUEMHOTO YCTPOUCTBA U HE HUKE JOTTYCTUMOTO YPOBHSI, COITOCTABUMOIO
C YpoBHEM LIYMOB. [IpeanoyTurenbHO, HE OTPaHUYMBASICh, IPEBBIILICHUE BETMUMHON
MOITHOCTHY OTPAKEHHOT'O CUTHAJIA IIPEAETIOB HACBIILIEHHS IPUEMHOIO YCTPONCTBA HE HAPYILIAET
paboty ycrpoiictBa. [IpennoururenbHoO, HE OTpaHUUMBASACh, OCHOBHBIM PE3yJIbTATOM cOopa
unpopmaruu ot KO/l siBsieTcst COOTHOIIIEHUE BEJIMUMHBI MOIITHOCTH BO3BPAIIIEHHOT O CUTHAJIA
B OJTHOM U3 MTOJIOKEHUM TaTYMKA K BEJIMYMHE MOIITHOCTH BO3BPAIIIEHHOT O CUTHAJIa B APYTOM
noJiokeHud. [IpeanoyururenbHO, HE OrPAaHUUUBASICh, COOTHOIIIEHUE BEIMUMHBI MOIITHOCTH
BO3BPAIIEHHOI'O CUTHAJIA B pa3HbIX cocTosiHUAX KO/ MOXET 10CTUraTh IECATKU U OoJiee
pa3 ¥ paccMaTpUBATBCS CUCTEMON U3MEPEHMI KaK TUCKPETHBIE CUTHAIIBI «ECTh CUTHAJI» WU
«HET curHajia». [IpeanoyTurenbHo, He OrpaHUUMBAsICh, Ipu auarHoctuke KO/JI Ha Oonee
BBICOKOM 4acTOTE U3JTyYeHUs] BO3BPAIIIEHHBIN CUTHA PACCMATPUBAETCS CUCTEMOMN KaK
JIMCKPETHBIE CUTHAJIBI «ACIIPABEH» WJIM «HE UCIIpaBeH». [ [peanouTuTesnbHO, He OrpaHUYMBASCh,
KO/I coaepxuT Kopmnyc ¢ pbl4a’kHbIM MEXaHU3MOM, OOECTIIEUMBAIOIIUM MTePEMEIICHUE
OINTHUYECKUX BOJIOKOH 4uyBcTBUTENIbHOW YyacTh KO/I, 0Tpe30K ONTOBOJIOKOHHOTO
TPAHCIIOPTHOTO Ka0eJIs 17151 MOAKIIOYSHHS K Pa3BETBIIEHHON ONTUYECKOM CETH U
TPAHCHOPTUPOBKHU JIA3€PHBIX UMITYJILCOB B IMIPSIMOM U OOpATHOM HAIPaBJICHUU U
YyBCTBUTEIBHYIO YaCTh, U3MEHEHUS MOJIOKEHUSI KOTOPOU MPUBOJAT K U3MEHEHUIO CBOEH
MPOITYCKHOM U OTpa)kaTeJIbHOM CIIOCOOHOCTH, MPUUEM T€OMETPUUECKHE PA3MEPhI KOJIell
YYBCTBUTEILHOM YaCTH U KpaliHUe pabouure MmoyIokeHus Tojikatess pabouero oprana KO/
JIOJKHBI 00ecreunBaTh Ha pabouel 4acToTe MPOXOKACHUE CUTHATIOB 30HIUPYIOLIETO
UMITYJIbCA B OJTHOM U3 TIOJIOKEHUI paboyero oprata, 0JIOKUPOBKY CUTHAJIOB 30HIUPYIOIIETO
UMITYJIbCA B APYTOM I1OJIOKEHUM PaO0UYEro opraHa U Ha KOHTPOJIbHOW YaCTOTE MPOXOKIACHHUE
CUTHAJIOB 30HAMPYIOILIET0 UMITYJIbCA B JIIOOOM COCTOSTHUM paboyero opraHa.
[TpenmoururenbHo, He orpaHnumBasich, KO/l mpencrasisier co00l ONTUKO-MEXaHUYECKYIO
KOHCTPYKIMIO, B KOTOPOI BCIIEACTBUE U3MEHEHMS MTOJIOKEHHUS pabouero opraHa JaTumka
MIPOUCXOAUT U3MEHEHUE BETMUMHBI MOITHOCTU BO3BPAIIAEMbIX CUTHAJIOB, HAIIPUMED,
KOHCTPYKIIMIO, OJIMKANIIIEro aHajaora, onucaHHyio B nateHte RU 172554, BKIIIOUEHHOM B
HACTOSIIIIEE ONMCAHUE IIyTEM OTCBIIKH, 38 UCKJIIIOUEHUEM MHOTO UCIIOJIHEHUS 3aXBATOB U
JiepKaTesel, Kak 3TO ONMMCAHO B HACTOSIIEM JOKYMeHTe. Mcnonb30BaHNe CTEPKHEN C
TePMOYCaJOYHBIMU TPYOKaMHU B KaUeCTBE 3aXBATOB BMECTO JBOMHBIX TEPMOYCATOUHBIX
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TpyOOK IMPU ITOM CYIIECTBEHHO YIPOIIAET MPOLECC U3TOTOBJIEHUS TaTUMKA, a TAKXKe
00ecreunBaeT BO3MOXKHOCTb TMOKOM HACTPOMKHU pexkrMa paboThl 1aTUMKA, OJ1aroaapsi TOMy
YTO CTEP)KHU MOTYT OBITh OTPETYIMPOBAHBI TIOCPEACTBOM BUHTOB. [IpeanouTurenbHo, He
OrPaHUYUBASICh, UBMEHEHUE MOJIOKEHUSI paOOYEro opraHa MpOU3BOIUTCS MTPU BO3AECUCTBUU
Ha 3JIeMeHTHI paboyero oprana. [ IpeanourureasHo, HE OTPaHUUUBASICh, CTIOCOOHOCTH JATUYMKA
M3MEHSTh BEJIMUMHY UMITYJIbCA BO3BPALLECHUS IIPOU3BOIUTCS IIyTEM U3MEHEHUS BEJIMUMHBI
paauyca u3ruda u OpueHTalMK ONITUUECKOT0 BOJIOKHA YYBCTBUTEIILHOM YACTU JaTUMKA
MEHbIIIE 3HAYEHHUS, IIPU KOTOPOM LIETTOCTHOCTh U YIPYTHU€ CBOMCTBA ONTUYECKOTO BOJIOKHA
COXPAHSIIOTCS, a ONTUYECKUH JIy4 30HAUPYIOIIEr0 UMITYJIbCAa B MECTAaX U3rHuda MPOHUKAET B
000JI04YKY BOJIOKHA U B Heli rorytotaetcs. [IpeanoyrurenbHo, He OrpaHUYUBASICh, TOCTPOSHUE
MHOTOTOYEYHOMR ONTUYECKON CXEMbI BO3BPALIEHUS] CUTHAJIOB OT JATYMKOB MTO3BOJISIET
00ecreunTh MaKCUMAaTbHO 3((MEKTUBHYIO CXeMY C MaJIbIMH ITOTEPSIMU SHEPTHUU CUTHAJIOB
BO3BpALLEHUS K IPUEMHOMY YCTPOMCTBY, 0OECIIEUMBasi MAKCUMAJIbHOE KOJIMUECTBO 1ATYMKOB
Ha OJTHOM JIMHUU yCTporcTBaA. [Ipy 3TOM IpU NOCTPOEHUM CUCTEMBI, TPEANOYTUTEIILHO, HE
OrPAaHUYMBASICh, YYUTHIBAIOTCS JIMTEIIbHOCTD 30HAUPYIOIIETO UMITYJIbCA, IMHEWHBIE PA3MEPBI
YYBCTBUTEJIbHBIX 3JIEMEHTOB U TPAHCHOPTHOTO Kaberst. [IpeanodyturenbHO, HE OrPAHUYUBASICH,
C LEJIBIO MTPEIOTBPAILIEHUS] KOHKYPEHIMH (HAJIOKEHUS) BO3BPAIIIA€MbIX CUTHAJIOB BO BPEMEHHU
UCIIOJIB3YIOT ONITUUECKUE JIMHUU 33/IEPKKH, TIPEJCTABIISIONINE COOOM OMMCAaHHbBIE PaHee CO
CChUIKaMH Ha (UT. 1-5 ONTUUECKUE JIMHHUH 33JICPKKH, BBITIOJTHEHHBIE ITOCPEICTBOM COCTUHEHUS
B OINITUUECKYIO LIETIb PE3EPBHBIX JKUJT BOIOKOHHO-ONTUYECKOT0 KAOEIst, TMOO KOPPEKTUPYIOIIHIE
KaTYIIKH, COCTOSIINE U3 OJJHOTUITHOTO ONTUYECKOTO BOJIOKHA TPEOYEMOM JIJTUHBI.

[138] IIpenmouTtuTensHo, He orpannuuBasch, KOJ paboTtaeT cieayrommm oopa3om.
[TpenmoututenbHO, HE OTPAHUYMBASICH, B OCHOBE pabOThI YCTPOMCTBA JIe)KAT MPUHIIUIIBL: &)
MOJIyY€HUE CUTHAJIA OTPAXKEHUS OT KOHLA OTBOJMMOM K TaTUUKY JIUHUU JOCTATOYHOMN
MOIIHOCTH JJ1s1 YBEepEHHOMW UJIEHTU(DUKAIMU €r0 MECTA U BEJTMUMHBI OTPaKeHHUsI; O)
COOTHOIIIEHUE MOIITHOCTH CUTHAJIA OTPAXKEHUS B COCTOSIHUM MAKCUMAJIbHON MPOMYCKHOMN
CIIOCOOHOCTH JATYMKA K BEJIMUMHE MOIIIHOCTH CUTHAJIA OTPAKEHUSI B COCTOSTHUA MUHUMAJTHHOM
MPOMYCKHOM CIIOCOOHOCTY AATUUKA U JIMHUU TOJIKHO 00ECIeYMBaTh OJITHO3HAYHOE
OIpeJIeJICHUE COCTOSIHUS TaTUMKa IMPU JIFOObIX 0003HAUYEHHBIX 3HAUEHUSIX TTOMEXOBBIX
(hakTOpOB, BO3IEUCTBYIOIIUX HA JIMHUIO U TATYMK, TAKUX KaK, HE OTPAHUYUBASICH,
TeMIepaTypa, 1aBJIeHUe, BIaXKHOCTb, 3ara30BaHHOCTh, U30BITOUHOE HAJIMYUE BJIATU U TOMY
nogo6Hoe. [IpeanouTurenbHO, HE OTPAaHUUUBASICH, ToJkaTelb KO/l pa3MeniaoT Ha KaKkOM-
MO0 MoJIekKaIeM KOHTPOJIIO TTOJIBMXKHOM 3JIEMEHTE KaKOT0-JIM0O OTrpaXAeHUs, a KOPITYC
- Ha HETIOJIBU’)KHOM COOTBETCTBYIOIIEM 3JIEMEHTE OTPAXKICHHUS, HAIIPUMED, HE OTPAHUYUBASICH,
CTOJI0€, IBEPHOM OTKOCE, CTEHE M TOMY ITOJOOHOM TaKUM 00pa3oM, YTOOBI TOJIKATENH ObLIT
pa3MellIeH MO HAITPABJICHUIO IBUKEHHUS ITOJIBUKHOTO 371eMEeHTa orpaxaeHus. [ [pu nBuxennn
MOJIBUKHOTO 3JIEMEHTA OTPAXKICHUSI OHO JABUT HA TOJIKATEIb, KOTOPBII B CBOIO OUYEPE/lh
MMOCPEACTBOM CTEPKHEN BBIHYKIAET CKUMATHCS KOJIBLO ONTUYECKOTO BOJTOKHA
YyBCTBUTEIBHON YAaCTU IATYMKA, YTO IIPUBOAUT K U3MEHEHHIO €O TEOMETPHUU 10
OTIPEICIIEHHOMN AIUTUTICOBUIHON (POPMBI, B CBSI3M C Y€M CUTHAJIBI OTPAXKEHUS TIEPECTAIOT
MOCTYNATh HA CIUIMTTEP U BO3BPAIIATHCS K MPUEMHUKY MTPUEMOTIEPEIAIOIIETO YCTPOUCTBA
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OTITUYECKOTO, YTO CBUIETEIILCTBYET O CpabaThIBAHUU
JaTuyuka. B To e Bpems, Ha HEKOTOPOH JPYyron 4aCTOTE CUTHAJIBI IPOJOJDKAIOT IMTOCTYNATh,
YTO CBUJIETEIILCTBYET 00 UCIIPABHOCTU JaTurKa. HemocTyrjieHue HUKAaKuX CUTHAJIOB CO
CIUTUTTEpA JATUUKA CBUACTEIILCTBYET O €0 MOBPEXKACHUM U/Uin HeucipaBHocTH. Kak
MoKa3aHo Ha (ur. 12 B 1pyroM BapuaHTe UCTIOIHEHUS, TPEAIIOYTUTEILHO, HE OTPAHUYUBASICH,
KO/l conepxut 4yBCTBUTEIBHBIN 3JIEMEHT JaTUYMKA, BBHITIOJHEHHBIN B BUJIE IBYX HAOOPOB
kosen 2003 oNTUYECKOro BOJIOKHA, TPUYEM KaXK1bIii HAOOP KOJIEll BBITIOJIHEH CO CBOUMM
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3axBaTamu 2007 — 1Ba 10 KpasiM Ha KaxxJioM Habope koJier 2001 v 1Ba B cepeauHe Ha o01eM
nepxkatene 2006. [TpeanoytuTenbHO, HE OTPAHUUUBASICh, O01MI AepkaTeb 2006 mOCpeaACTBOM
BUHTOB 2008 3aKperuieH Ha MOABMKHOM YacTh KOpIyca JaTuuKa, epemMeriaeMon pabounum
OpraHOM JAaT4MKa, a ABa Apyrux aepxarens 2006 - HAa HENOABU>KHOW YaCTH Kopyca (Ha
yepTexe He MokaszaH). [IpeanoyTuTeIbHO, HE OTPAHUUMBASICh, PACCTOSIHUE MEX Y KpaHUMU
3aXBaTaMU JIOJDKHO O00ECIeunBaTh IMOJTHOE OCBOOOKIEHUE OHOTO KOJIbIA 10 Pa3MEPOB
Kpyra v cKaTHe BTOPOTO KOJIbIA A0 JLIUIICOBUAHON (GOPMBI 1 HAOOOPOT B APYTrOM
MOJIOKEHUU JaTurKa. [IpenouTuTeIbHO, He OTPAHUYUBASICH, IPUHIMIT pAOOTHI TaTUYMKA
AHAJIOTUYEH padOoTe NaTUMKa B MPEAbLIYIIEM BapUAHTE UCTIOTHEHHS, 32 UCKITFOYEHUEM TOTO,
YTO CUTHAJIbI OTPAXKEHUS OT PA3HbIX KOJIEL JATUUKA HAXOASATCS B MUHBEPCHOM OTHOLIEHUM
JIPYT K IPYTY, 4TO 0OECreUnBaET HEMPEPHIBHYIO JUATHOCTUKY UCIIPABHOCTU JATUUKA 110
JIBYyM CUTHajIaM oTpakeHus. [IpeanoyTuTenbHO, HE OTPAHUUUBASICh, TOTIOJTHUTEIBHO
COCTOSTHUE IATYMKA MOXKET CUMTBIBATHCS ABYMS HE3aBUCUMBIMU peIEKTOMETPAMH C yUETOM
MHBepcUU curHasioB. [IpeAnoyTuTenbHO, HE OTPAHUUMBASICh, PACCTOSTHUE MEXKAY KPAMHUMU
MOJIOKEHUSIMU 3aXBATOB JIOJKHO 00ECIIeunBaTh MOJTHOE OCBOOOXKIAEHHUE KOJIEll 10 pa3MepOB
Kpyra ¥ cxaTie o00UX KOJIeI 10 pa3MepoB 3jutirca Tpedyemoii popmel. [IpenmoururenbHo,
He orpaHuumuBasich, pabora KO/l ananoruuna padore KOJI, onucanHoro pasee, 3a
UCKJTIOUEHHUEM TOT'0, UTO UCIIOJIB3YIOTCS JIBA HE3aBUCUMBIX KOJIbIIA, UTO OOECIIeunBaeT
HEMPEPHIBHYIO TMATHOCTUKY UCTIPABHOCTH JATUMUKA MO IBYM CUTHAJIaM OTPaXKEHUS.
[TpeanouturenbHO, HE OrPAHUUUBASICH, JOIIOJTHUTEIIBHO COCTOSIHUE TATUYMKA MOYKET
CUMTBIBATHCS IBYMS HE3aBUCUMBIMH pediiekTomeTpamu. [IpeanoururensHo, He
OrpaHUYMBAasICh, obecrieunBaeTcs nocrpoenue Heckonbkux KO/l B mocnegoBaTenbHy0
LEIMOYKY, YTO MMO3BOJISIET UCTIOJIB30BATH MAJIYIO YACTh MOILIHOCTH 30HAUPYIOIIETO UMITYJIbCA
Y MaKCUMaJIbHO 3(D(PEKTUBHO TOCTABIISATH SHEPTHUIO CUTHAJIOB BO3BPAIIIEHUS K IIPUEMHOMY
YCTPOWMCTBY, 0OecreunBasi BOZMOKHOCTD MOIKITIOYEHUS] MAKCUMATBHOTO KOJIMYECTBA TATYMKOB
Ha OJTHOW JIMHUM yCTpoicTBa. [IpenouTuTeIbHO, HE OTPAHUYMBASICh, YyBCTBUTENIbHAS YACTh
KO/l B cnyuae nocnenoBartenbHoro coeaunenust KO/l npencrasisieT co00i 3aMKHYTYIO
METJIIO B BUJIE ONTUYECKUX BOJIOKOH, CBEPHYTHIX B KOJIbLA U TPUCOEAUHEHHBIX K
OITOBOJIOKOHHOMY KabeJTto 6e3 CImMTTepa, MpudeM ooecrneunBaeTcst GopMHUPOBAHUE €TUHOTO
CUTHAJIa O COCTOSIHMU TaTUYMKOB 110 Jioruke «UJIW». [TpeanoururensHo, HE OrpaHUUMUBASICH,
IIPU 3TOM CIUTUTTEP U ONTOBOJIOKOHHbBIE KaOeJIM JaTYMKOB YCTAHABIIMBAIOTCS] BO BHEIITHEM
KOPITyce ONTUYECKON CXeMbl YCTPOMCTBA (COETMHUTENIBLHON MYy(TE), TPU 3TOM CIUTUTTED
3aMbIKaeTCs OOI1el ONTUYECKOM 1EMbI0 BCEX JATUYMKOB, TAKUM 0Opa3oM, YTO B OJTHOM U3
MOJIOKEHUIM 00BEKTA KOJIbIIA BCEX TATUYMKOB HAXOSITCS B COCTOSIHUM, JOIYCKAIOIIEM
CBOOO/THOE TTPOXOXK/IEHUE CUTHAJIA 30HAUPYIOIIETr0 UMITYJIbCa Yepe3 BCe JATUUKHU U, €CITU
COCTOSIHUE O0BEKTA UBMEHSIETCS TAK, UTO XOTSI ObI OJIUH U3 TATYMKOB U3MEHSIET (hOPMY KOJIbIIA
B COCTOSIHUE, ITPU KOTOPOM CUTHAJI 30HIMPYIOIIETO UMITYJIbCA MOTJIONIAETCS B 000I0UKe
OINTUYECKOIr'0 BOJIOKHA, CUTHAJI OTPaXX€HHUs Ha paboyeil 4acToTe J1a3€pPHOTO U3JTYyUEHHUS
MPONAJIAET, HO COXPAHSETCS Ha IMarHoctuueckon yacrore. [IpeanoururensHo, He
OT'PAHUYMBASICh, BO BCEX BApUAHTAX UCTIOJTHEHHUS 30HAUPYIOIIHI UMITYIIBC OT pediekToMeTpa
MPOXOJIUT Yepe3 TPAHCIIOPTHYIO YACTh ONITOBOJIOKOHHOM CXeMBbI K UyBCTBUTEILHOM YaCTH
KO/. IIpennoyTuTeabHO, HE OTPAaHUYMBASICh, B OJHOM U3 MOJ0XKEHUH pabodero opraHa
KO/l npu 3HaueHUsIX paauycoB U3rudO0B BOJIOKHA YYBCTBUTEIBLHOM YACTH 00JIee KPUTUUECKUX
3HAYEHUI, JTa3ePHBINM UMITYJIHC PACIIPOCTPAHSIETCS] B BOJIOKHE MPAKTUUECKU 0€3 MOTeph.
[TpenrmouTuTenbHO, HE OTPAHUYUBASICH, ITPU JTI0OOOM CITOCO0e GOPMUPOBAHUS CUTHATIA B ITOM
MOJIO’KEHUH paboyero opraHa CUrHajl OTpa>KeHUsI OCTYIAET Ha BXO TPUEMHOT'0 YCTPOICTBA
CUTHAJIM3UPYS O HAJIMUMU CUTHAJIA OTPAKEHHUS C ONIPEIEIIEHHOI O TATUYUKA, TO €CTh C
OIPENCIICHHOM 3aAePKKOM 1o BpemeHu. [IpennouyTuTenbHo, He OTPaHUYUBASICh, TPU
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W3MEHEHUH T0J105KeHus1 padbouero oprana KO/l obecrieunBaeTcst 1OCTHKEHUE painyca u3ruoa
BOJIOKHA B YIIPYI'OM JIMania30He MEHEe 3HAUCHUSI, TP KOTOPOM 30HIUPYIOIINI UMITYJIbC,
JIOCTUrasi Mecta u3ruda BOJIOKHA, HAUMHAET TPOHUKATH B 000JI0UYKY BOJIOKHA U TOTJIOMIATHCS
B HEM, B pe3yJIbTaTE Yero CUTHAJI HE MIPOXOJIUT 1O 3aMKHYTOM METJIE U OTPAXKEHUS HE
oOpa3syercs. [IpenrnouTurebHO, HE OTPAHUYUBASICH, ITPU ITPOXOKIEHUU JIA3EPHOTO UMITYJIbCa
B PEKUMeE JTUATHOCTUKHM Ha 00JIee BBICOKOM 4acTOTe (C MEHBIIICH IJTMHOM BOJIHBI) paauyca
u3rubda BOJIOKHA TAKOBBI, YTO HE MPEIMATCTBYIOT MPOXOXKICHUIO UMITYJIbCA, U CUTHAJIBI
OTpaxeHu GOopMUPYIOTCS, cOOOIIast 00 UCTIPABHOCTH 1IETIH TaTYMKA.

[139] TakuMm oOpa3oM, B KaueCTBE KOHIIEBOT'O OMTOBOJIOKOHHOI'O JATUUKA 3a5IBJICH
KOHIIEBOM ONTOBOJIOKOHHBIN TaTUUK, COJAEPKAIIMN KOPITYC C TOJIKATEIEM, 00eCIieunBaIOIIUM
W3MEHEHUE MOJIOKEHUS KOJIEL ONTUYECKUX BOJIOKOH UyBCTBUTEILHOM YACTH U UYBCTBUTEIIHHYIO
YaCTh, BHITOJIHEHHYIO U3 CIUIUTTEPA, BBIXObI KOTOPOTO 3aMKHYTHI MEX Y COOOM CBEPHYTHIM
B KOJIBIIO ONTUYECKUM BOJIOKHOM U COBMECTHO 00pa3yIOT 3aMKHYTYIO METIIIO, TpUUeM
YIOMSIHYTOE KOJIBIIO COEIMHEHO C YIIOMSIHYThIM TOJIKATEIEM U YIIOMSHYTHIM KOPITyCOM
MOCPEACTBOM CTEPKHEMN, KOTOPbIE BMECTE C KOJIBIIOM MTPOTSHYTHI BHYTPY COOTBETCTBYIOIIEH
TepMoycagoyHol Tpyoku. HeoOs13aTenbHO, KOJIBIIO ONTUYECKOTO BOJIOKHA BBIMTOJHEHO C
BO3MOYXHOCTBIO U3BMEHEHUS TPOCTPAHCTBEHHOM (DOPMBI 1O COCTOSIHUSI, B KOTOPOM Ha IepBOH
YaCTOTE JIA3€PHOTO U3IIYYEHUS] YACTU 30HIMPYIOIIUX UMITYJILCOB B OIITUYECKOM BOJIOKHE
TTOTJIONIAFOTCS €T0 000JIOUKOM, ITPUUEM CUTHAJIBI OTPaKEHHUS IPOIOJDKAIOT (POPMUPOBATHCS
Ha BTOPOM YaCTOTE JIazepHOro u3inyueHus. Heobs3aTenbHO, ymOMsIHyTast TEpMOycagouHast
TpyOKa SIBIISIETCS CTAHAAPTHBIM KOMIUIEKTOM JUIS 3aIIUThI CBAPHBIX CTHIKOB (K3/1C).
Heob6s3aTenbHO, YIIOMSIHYThIE CTEPKHU COEAMHEHBI, COOTBETCTBEHHO, C KOPIIYCOM U
TOJIKATEJIEM TTOCPEICTBOM COOTBETCTBYIOIIUX PETyJIMPOBOUYHBIX BUHTOB. HeobOs3aTenbHO,
HU3MEHEHHE MPOCTPAHCTBEHHON (POPMBI ONTUYECKOTO BOJIOKHA UyBCTBUTEIbHOMN yacTh KO/
MIPOU3BOAUTCS YePe3 3aXBAThI, PACIIOTIOKEHHBIE Ha pa3HbIX CTOPOHAX KOJIel YyBCTBUTEIBHOTO
3JIEMEHTA, TPUYEM OJIHU U3 3aXBATOB COEIMHEHBI C MOIBUKHON YaCThIO pabouero opraHa
KO/, npyrue - ¢ ocnoBanuneMm kopryca KOJI. Heobs3atenpHo, KO/l BBITIONHEH €
BO3MOXHOCTBIO PETYJIMPOBAHUS aJpeca JaTUMKA B CUCTEME U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-oMNTHYecKoro. HeoOs3aTenpHO, perymMpoBKa ajapeca JaTUMKa IPOU3BOIUTCS
W3MEHEHHWEM JIJIMHBI ONITUUECKOM JIMHWM 3a]IEPKKHU WU JUTMHBI TpaHncnopTHo# yactu k KO/I.
Heo0s3aTenbH0, ONTUYECKON JIMHUEH 3a/IEPKKH SIBJISIETCS ONTUYECKAS JIMHUS 3a]IEPIKKH,
BBITIOJTHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETIh PE3EPBHBIX JKUJI BOJIOKOHHO-OIITUYECKOTO
kabeJs, TMOO BBITIOJIHEHHAS B BUJIE KOPPEKTUPYIOIIEH KATYIIIKU, COCTOSIIEN U3 OTHOTUITHOTO
ONTUYECKOI0 BOJIOKHA Tpedyemoii ymHbl. Heobs13aTenbHO, 4yBCTBUTENIbHAS YACTh
00pa3oBaHa HECKOJIBKUMU OTITUUECKUMU BOJIOKHAMU, CBEPHYTHIMU B pa3HbIE KOJIbIIA, TPUYEM
OJTHY KOJIbI[A HAXOJISITCSA B COCTOSIHUM, JOITYCKAIOIIEM CBOOOTHOE MPOXOKICHUE CUTHAIA
30HAUPYIOIIET0 UMITYJIbCA, & IPYTHE KOJbLA - B COCTOSIHUM, TP KOTOPOM CUTHAJ
30HUPYIOIIEr0 UMITYJIbCA YACTSIMU MOTJIONIAETCS B 000JIOUKE ONTUUECKOT0 BOJIOKHA
YYBCTBUTEILHON YaCTH B MECTaxX C HAUMEHBIIIMMHU PAJIMYCAMU 10 HEOOXOIMMOTO
MUHUMAJIbHOTO 3HAUEHUSI CUTHAJIA OTPAKEHUS, ITPU 3TOM BO BTOPOM MOJIOKEHUU pab0oUyero
oprasa IoJIOKEHUS KOJIel UBMEHSIIOTCS Ha IPOTUBOIIOJIOKHOE, 0OecrieunBasi MHBEPCHOE
COCTOSIHUE CUTHAJIOB OTpakeHusi. Heobsi3aTenbHO, 4yBCTBUTENIbHAS YACTh TPEACTABISAET
co0O0li 3aMKHYTYIO MET/II0 B BUJIE ONITUUECKUX BOJIOKOH, CBEPHYTHIX B KOJIbIA U
MPUCOETMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIUIMTTEpa IS ITOCIIE0BATEIbHOTO
COCJIMHEHUST HECKOJIPKUX TATYMKOB MEXKITy COOOM ¢ (hOpMUPOBAHUEM EIMHOTO CUTHAJIA O
COCTOSIHMM TaTYMKOB 110 Jioruke «JIW», mpruueM CIuMTTep U ONTOBOJIOKOHHbBIE KaOeu
JIATYMKOB YCTAHABJIMBAIOTCS] BO BHEIITHEM KOPITYCE ONITUYECKOM CXEMBbI YCTPOMCTBA, TPU
3TOM CIUTUTTEP 3aMbIKAETCS OOIIEH ONMTUYECKOM LEMbIO BCEX JATUUKOB TAKUM 00Pa3oM, 4TO
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B OJTHOM U3 IMOJIOKEHHUI pabouero opraHa KoJjblia BCeX JaTUYMKOB HAXOISTCS B COCTOSHUM,
JIOMTYCKAOIIEM CBOOOHOE MTPOXOKAECHUE CUTHATIA 30HIMPYIOIIETO UMITYJIbca Yepe3 BCe
JATUYUKHU U, €CIIM COCTOSIHUE 00BhEKTAa U3MEHSIETCS TaK, YTO XOTS ObI OJIMH U3 JATUUKOB
U3MEHSIET (OPMY KOJIbIa B COCTOSTHUE, IPU KOTOPOM CUTHAJ 30HAUPYIONIETO UMITYJIbCa
TOTJIONIAETCS B 000I0YKE ONTUYECKOTO BOJIOKHA, CUTHAJI OTPaXKEHMS Ha pabouel yacToTe
JIA3€pHOTO U3JIyUYEHHUS MTPOIIAIaeT, HO COXPAHSIETCS HAa JUATHOCTUYECKON YaCTOTE.

[140] TakuMm oOpa3oM, B KauecTBE U3BeIIATENISI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO C
KOHUEBBIM OINTOBOJIOKOHHBIM JIATYMKOM 3asIBJIEH U3BEIIATEIb OXPAHHBIA BOJTOKOHHO-
ONITUYECKUH, COAEPKAIIUN KOHIEBON ONTOBOJIOKOHHBINA TATUUK, TOJIKATENH KOTOPOTO
pa3sMEIAETCS Ha MMOABUKHOM 3JIEMEHTE OTPAXKICHUS, COJAECPKAIIMNA KOPITYC C TOJIKATEIIEM,
00eCneynBaloMM U3MEHEHUE MTOJIOKEHUS KOJIeL ONITUUYECKUX BOJIOKOH UYBCTBUTEIIbHOM
YACTHU U YYBCTBUTEIIbHYIO YACTh, BBITIOJIHEHHYIO U3 CIUTUTTEPA, BBIXOIbI KOTOPOTO 3aMKHYThI
MEXy OO0 CBEPHYTHIM B KOJIBIIO ONITHYECKUM BOJIOKHOM U COBMECTHO 00pa3yroT
3aMKHYTYIO TIETIIIO, IPUYEM YIIOMSIHYTOE KOJBLO COCIMHEHO C YIIOMSHYTBIM TOJIKATEIEM U
YIIOMSIHYTBIM KOPITYCOM IIOCPEICTBOM CTEPKHEU, KOTOPBIE BMECTE C KOJIBLIOM IIPOTSAHYThI
BHYTPU COOTBETCTBYIOIIIEN TepMoycaiouHoi Tpyoku. HeoOsi3aTenbHO, KOJIbLO ONTUYECKOTO
BOJIOKHA BBITIOJTHEHO C BO3MOYKHOCTBIO U3MEHEHUSI TPOCTPAHCTBEHHOM (POPMBI JJO COCTOSTHUS,
B KOTOPOM Ha MEPBOM YACTOTE JIA3EPHOTO U3JTYUYECHUS YaCTH 30HIMPYIOIIUX UMITYJIbCOB B
OINTUYECKOM BOJIOKHE MOIJIOMIAIOTCS €ro 000JIOUKOM, TPUUEM CUTHAJIBI OTPAKEHUS
MPOJIOJDKAIOT (DOPMUPOBATHCS HA BTOPOM YaCTOTE Ja3epHOTo u3nyueHus. HeobszaTenbHo,
YIOMSIHYTasi TEpMOYycaiouHasi TpyOKa sIBJISIETCS CTAaHIAPTHBIM KOMILJIEKTOM JIJISI 31U ThI
cBapHbIX cThikoB (K3 /C). Heobs3aTenpHO, yTOMSIHYThHIE CTEPKHU COSTMHEHBI,
COOTBETCTBEHHO, C KOPITYCOM U TOJIKATEJIEM IMOCPEACTBOM COOTBETCTBYIOLIMX
PETYIMPOBOYHBIX BUHTOB. HeoOs3aTeIbHO, M3MEHEHHUE ITPOCTPAHCTBEHHOM (DOPMBI
OINTUYECKOI'0 BOJIOKHA 4yBCTBUTENbHON yacTu KO/l mpou3BoaMTCSs uepe3 3aXBaThl,
PACIIOJIOKEHHBIE HA Pa3HbIX CTOPOHAX KOJIEL YyBCTBUTEIILHOTO 3JIEMEHTA, IPUYEM OJTHU U3
3aXBAaTOB COEAMHEHBI C TOJABWKHOM YacThio pabodero oprana KO/, npyrue - ¢ oCHOBaHHEM
kopiyca KOJI. Heobsi3atenbHo, KO/l BbINIOIHEH C BOBMOYXHOCTBIO PETYJIMPOBAHUS a/Ipeca
JlaTYMKa B CUCTEME U3BEIIATENs] OXPAHHOTO BOJIOKOHHO-oMNTUUeckoro. Heobs3aTensHo,
pEryJIMpOBKA aJIpeca JaTYUKA ITPOU3BOIUTCS U3MEHEHUEM JIJTMHBI ONITUYECKOM JIMHUU 3aJIEPIKKU
WM 1iivHbl TpaHcnopTHoit yactu k KOJI. HeoOs3aTenbHO, ONTUYECKON JIMHUEH 3a/1ePIKKU
SIBJISIETCS ONITUYECKAS JIMHUS 3aJI€P>KKH, BBINIOJIHEHHAS U3 COCJMHEHHBIX B OIITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJOKOHHO-ONTUYECKOTO KAa0es, IMOO BBITIOJIHEHHAS B BUJIE
KOPPEKTUPYIOIIEH KATYIIIKH, COCTOSIIECH U3 OHOTUITHOT'O ONITUYECKOTO BOJIOKHA TpedyemMoi
nuHbl. HeoOs3aTenbHO, YyBCTBUTEIBHAS YaCTh 00pa30BaHa HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBIMU B PA3HBIE KOJIbLA, IPUYEM OJTHU KOJIbLA HAXOASITCS B COCTOSIHUM,
JIOITYCKaFoIIeM CBOOOIHOE MTPOXOXKAECHNE CUTHAJIA 30HAMPYIOIIEro UMITYJIbca, a APyTrue
KOJIBL@A - B COCTOSIHUM, ITPY KOTOPOM CUTHAJT 30HUPYIOIIETO UMITYJIbCA YACTSIMU ITOTJIOMIAETCS
B 000JIOYKE ONTHYECKOI0 BOJIOKHA YYBCTBUTEIILHOM YaCTH B MECTaX ¢ HAMMEHBIIIUMHU
paarycamu 10 HE0OXOIUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSI, TP ITOM BO
BTOPOM IOJIOKEHUM pabOYEro opraHa MoJI0oKEHHUs KOJIe UBMEHSFOTCS Ha TTPOTHUBOTIOIOKHOE,
o0ecrneurBasi MHBEpCHOE COCTOSIHUE CUTHAJIOB oTpakeHus. HeoOs13aTenbHO, UyBCTBUTEIIbHAS
4acTh MPEJCTABIISIET COOOM 3aMKHYTYIO METIIIO B BUJIE ONITUYECKHUX BOJIOKOH, CBEPHYTHIX B
KOJIblIa ¥ TIPUCOEAMHEHHBIX K OTITOBOJIOKOHHOMY Ka0eto 0e3 CIuMTTepa s
MTOCJIeIOBATEIIBHOTO COSIMHEHUSI HECKOJIPKUX TATYMKOB MEXKITY CO00M ¢ (hopMHUpOBAHUEM
€IMHOTO CUTHAJIA O COCTOSIHUM JATYMKOB Mo joruke «1MJIN», npuuem crimarrep u
OTITOBOJIOKOHHBIE Ka0eJIM JaTYMKOB YCTAHABIMBAIOTCS BO BHEITHEM KOPITYCE ONTUYECKOM
CXEMBbI YyCTPOMCTBA, ITPH ITOM CIUTMTTEP 3aMbIKAETCS OOIIIEH OMTUUECKOM HIETbIO BCEX JATUMKOB
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TaKUM 00pa3oM, YTO B OJHOM U3 MOJI0KEHUI pabouero opraHa KoJjbla BceX JaTUMKOB
HAaXOJISITCS B COCTOSIHUM, JOIYCKAIOIIEM CBOOOIHOE MPOXOXK/IEHHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCa Yepe3 BCe JATUMKH U, €CITU COCTOSIHUE 00bEKTa U3MEHSIETCS TAK, UTO XOTS ObI OJIMH
U3 JATYUKOB U3MEHSIET (JOPMY KOJIbIA B COCTOSTHUE, ITPU KOTOPOM CUTHAJT 30HAUPYIOIIETO
UMITYJIbCA TTOTJIONIAETCS B 000JIOUKE ONTUYECKOT0 BOJIOKHA, CUTHAJI OTPaXXEHUs Ha pabouei
YACTOTE JIA3€PHOTO U3IIYYEHUS MIPOMNAIAET, HO COXPAHSIETCSI HA TMATHOCTUYECKOM YaCTOTE.
[141] Takum 06pa3oM, B KaueCTBE OTPAXK]ICHHUS C IMOJIBUKHBIM 3JIEMEHTOM C Pa3MEICHHBIM
Ha HEM KOHUEBBIM ONTOBOJIOKOHHBIM JIATYMKOM M3BELIATENSI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOT0 3aBJIEHO OTPAXKICHUE C MTOJBUKHBIM 3JIEMEHTOM C pa3MEIIEHHbIM HA HEM
TOJIKATEJIEM JaTUMKa, MPEICTABISIONIEro COO0M KOHIEBOM ONMTOBOJIOKOHHBIN TaTUUK,
CoAEpXkaIlUi KOPILYC C TOJIKATEIEM, 0OECIIEYMBAIOIINM U3MEHEHUE MOJIOKEHUS KOJIel]
OINTUYECKUX BOJIOKOH YYBCTBUTEIILHOW YACTU U YYBCTBUTEIILHYIO YACTh, BHIMOJTHEHHYIO U3
CIUIMTTEPA, BBIXOAbI KOTOPOT'O 3aMKHYThI MEXY COOOM CBEPHYTHIM B KOJIBLO ONITUYECKUM
BOJIOKHOM M COBMECTHO OOpa3yIOT 3aMKHYTYIO METII0, MPUUEM YIIOMSHYTOE KOJIbLO
COEAMHEHO C YIIOMSHYTBIM TOJIKATEIIEM U YIIOMSHYTBIM KOPITyCOM ITOCPEACTBOM CTEPIKHEW,
KOTOPBIE BMECTE C KOJIbLIOM IPOTSHYTHI BHYTPH COOTBETCTBYIOIIEH TEPMOYCAIOUHON TPYOKHU.
Heo0s3aTenbHo, KOJIBIO ONTUYECKOT0 BOJIOKHA BBIMTOJIHEHO C BO3MOYKHOCTHIO U3MEHEHUS
MPOCTPAHCTBEHHOM (DOPMBI JO COCTOSIHUS, B KOTOPOM Ha TIEPBOI YACTOTE JIA3€PHOTO
U3JIYYEHUS] YACTU 30HIUPYIOIIUX UMITYJILCOB B ONITUUECKOM BOJIOKHE MOTJIOMIAIOTCS €0
000JIOUKOM, MPUYEM CUTHAJIBI OTPAXKEHHUS MPOI0IKAIOT (POPMUPOBATHCS HA BTOPOM 4YaCTOTE
JazepHoro uznydeHus. HeobsizatenbHo, ymoMsHyTasi TepMOycaJouHas TpyOKa siBIsieTcs
CTAHIAPTHBIM KOMIUJIEKTOM 1J1s1 3a1MThI cBapHbIX cThIKOB (K31C). Heobs3aTenpHo,
YIOMSIHYTbhIE CTEPKHU COE/IMHEHBI, COOTBETCTBEHHO, C KOPITYCOM U TOJIKATENIEM MOCPEACTBOM
COOTBETCTBYIOIIMX PEr'YIMPOBOYHBIX BUHTOB. Heobs13aTenbHO, K3BMEHEHHE TPOCTPAHCTBEHHOM
(hOpPMBI ONITUYECKOTO BOJIOKHA UyBCTBUTENbHOM yacTu KO/I mpou3BoaUTCs uepes3 3aXBaThl,
PACIOI0XKEHHBIE HA Pa3HBIX CTOPOHAX KOJIEL YYBCTBUTEJILHOT'O JIEMEHTA, ITPUYEM OJIHU U3
3aXBaTOB COEAMHEHBI C OABUKHOM YacTbio pabouero oprana KO/, npyrue - ¢ ocHoBaHHUEM
kopiyca KOJI. Heobsi3atenbHo, KO/l BbINIOIHEH C BOBMOYXHOCTBIO PETYJIMPOBAHUS a/Ipeca
JlaTYMKa B CUCTEME U3BEIIATENs] OXPAHHOTO BOJIOKOHHO-oMNTUUeckoro. Heobs3aTensHo,
pEryJIMpOBKa a/ipeca JaTYMKA POU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKOW JIMHWM 33IEPKKU
WM 1iivHbl TpaHcnopTHoit yactu k KOJI. HeoOs3aTenbHO, ONTUYECKON JIMHUEH 3a/1ePIKKU
SABJISIETCS] ONITUUECKAS JIMHUS 3a]I€P’KKH, BBITIOJTHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETIh
PE3EPBHBIX KUJI BOJJOKOHHO-ONTUYECKOTO KAa0es, IMOO BBITIOJIHEHHAS B BUJIE
KOPPEKTUPYIONIEH KaTYIIKU, COCTOSIIIIEN U3 OJJTHOTUITHOT'O ONTUYECKOT0 BOJIOKHA TpedyeMotri
nuHbl. HeoOs3aTenbHO, YyBCTBUTEIBHAS YaCTh 00pa30BaHa HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMHU, CBEPHYTBIMHU B pa3HBIEC KOJIbIIA, TPUYEM OJIHHU KOJIbIlAa HAXOIATCS B COCTOSIHUM,
JIOITYCKAOIIEM CBOOOHOE MPOXOXKIAECHUE CUTHAJIA 30HIUPYIOIIEr0 UMITYJIbCa, & IPyTre
KOJIBIIA - B COCTOSIHUU, ITPU KOTOPOM CUTHAJT 30HAUPYIOIIET0 UMITYJIbCA YACTSIMU MTOTJIONMIAETCS
B 000JI04YKE ONTUYECKOI0 BOJIOKHA YYBCTBUTEIILHON YaCTH B MECTaX C HAMMEHbIIIUMU
paarycamu 10 HE0OXOIUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSI, TP ITOM BO
BTOPOM IOJIOKEHUM pabOYEro opraHa MoJI0oKEHHUs KOJIe UBMEHSFOTCS Ha TTPOTHUBOTIOIOKHOE,
obecrieunBasi MHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHus. HeoOs3aTenbHO, 4yBCTBUTEILHAS
4acTh MPEJCTABIISIET COOOM 3aMKHYTYIO METIIIO B BUJIE ONITUYECKHUX BOJIOKOH, CBEPHYTHIX B
KOJIbIIA U TIPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eito 0e3 CIuIuTTepa Iist
MTOCJIeIOBATEIIBHOTO COSIMHEHUSI HECKOJIPKUX TATYMKOB MEXKITY CO00M ¢ (hopMHUpOBAHUEM
€IMHOIr'0 CUTHAJIa O COCTOSIHMU JATYUKOB 110 Joruke « MJI», mpuuem crmrrep u
OTITOBOJIOKOHHBIE Ka0eJIM JaTYMKOB YCTAHABIMBAIOTCS BO BHEITHEM KOPITYCE ONTUYECKOM
CXEMBbI YyCTPOMCTBA, ITPH ITOM CIUTMTTEP 3aMbIKAETCS OOIIIEH OMTUUECKOM HIETbIO BCEX JATUMKOB
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TaKUM 00pa3oM, YTO B OJHOM U3 MOJI0KEHUI pabouero opraHa KoJjbla BceX JaTUMKOB
HAaXOJISITCS B COCTOSIHUM, JOIYCKAIOIIEM CBOOOIHOE MPOXOXK/IEHHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCa Yepe3 BCe JATUMKH U, €CITU COCTOSIHUE 00bEKTa U3MEHSIETCS TAK, UTO XOTS ObI OJIMH
U3 JATYUKOB U3MEHSIET (JOPMY KOJIbIA B COCTOSTHUE, ITPU KOTOPOM CUTHAJT 30HAUPYIOIIETO
UMITYJIbCA TTOTJIONIAETCS B 000JIOUKE ONTUYECKOT0 BOJIOKHA, CUTHAJI OTPaXXEHUs Ha pabouei
YaCTOTE JIA3EPHOTO U3IIYUYEHHUS IIPOIAJAAET, HO COXPAHAETCA HA TMaTrHOCTUYECKON 4aCTOTE.
Heo6s3atenbHo, TOBUKHBIN 3JIEMEHT MPEACTABIISIET COOOM OJTHO U3: KaJIUTKa, BOPOTA, JIIOK,
JIBEPb.

[142] Takum 0O6pa3oM, B KA4eCTBE OXPAHSIEMOTO PyOeka ¢ OTPaKIECHUEM C IO IBUKHBIM
3JIEMEHTOM C Pa3MELIEHHBIM HAa HEM KOHIEBBIM ONTOBOJIOKOHHBIM JaTYMKOM M3BELIATEIIS
OXPAaHHOT'O BOJIOKOHHO-OIITUYECKOTO 3a5IBJIEH OXPAHSEMBbIN PYOEK, COACPKAIINN OTPAKICHHUE
C TTOJIBWJKHBIM 3JIEMEHTOM C pa3MellleHHBIM Ha HEM TOJIKATEJIeM JaTUMKa, MPEICTABIISIOIErO
CcO0Ol KOHIIEBOM ONTOBOJIOKOHHBIN TATUMK, COJIEPKAIIUI KOPITYC C TOJIKATEIIEM,
00ecneynBaroMM U3MEHEHUE MOJIOKEHUS KOJIel ONITUUECKUX BOJIOKOH YYBCTBUTEIIHLHOM
YACTHU U UyBCTBUTEIBHYIO YaCTh, BBIITOJHEHHYIO U3 CINIUTTEPA, BBIXOABI KOTOPOTO 3aMKHYThI
MEK1y OO0 CBEPHYTHIM B KOJIbIIO ONITUYECKUM BOJIOKHOM U COBMECTHO O00Opa3yroT
3aMKHYTYIO TIETJII0, IPUUEM YIIOMSHYTOE KOJIbILO COEMHEHO C YIIOMSHYTBIM TOJIKATENIeM U
YIOMSIHYTBIM KOPITYCOM IOCPEICTBOM CTEPKHEM, KOTOPBIE BMECTE C KOJIBIIOM MPOTSHYTHI
BHYTPU COOTBETCTBYIOIIIEH TepMoycaiouHoi Tpyoku. HeoOs3aTenbHO, KOJIBLO ONTUYECKOTO
BOJIOKHA BBITIOJIHEHO C BO3MOKHOCTBIO U3MEHEHHSI TPOCTPAHCTBEHHOM (POPMBI 10 COCTOSIHUS,
B KOTOPOM Ha MEPBOI YACTOTE JIA3€PHOTO U3TYyUEHUSI YACTU 30HAUPYIOIIUX UMITYJIbCOB B
OINITUYECKOM BOJIOKHE MOIJIOMIAIOTCS €70 000JI0UKOMN, MPUUEM CUTHAIIBI OTPaXKEHUS
MPOJIOIKAIOT (OPMUPOBATHCS HA BTOPOU YaCTOTE Jia3epHOTO u3nyueHus. HeoOs3aTenpHO,
yIOMSIHyTasi TepMOycaiouHasi TpyoKa sIBJISIETCS CTAaHIaPTHBIM KOMILJIEKTOM JIJISI 31U ThI
cBapHbIX cThikoB (K3/1C). HeoOs3aTenbHO, yIOMSHYTbIE CTEP>KHU COCTMHEHBI,
COOTBETCTBEHHO, C KOPITYCOM U TOJIKATEIEM IMOCPEACTBOM COOTBETCTBYIOIIUX
PEeryJIupoBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHHUE MMPOCTPAHCTBEHHOM (DOPMBI
OITHUYECKOI0 BOJIOKHA 4yBCTBUTENbHOM yacT KO/ mpouszBoauTcs uepes 3axBaThl,
pAacCnoI0XKEHHbBIE HA Pa3HBbIX CTOPOHAX KOJIEeL YYBCTBUTEIILHOT'O JIEMEHTA, ITPUYEM OJTHU U3
3aXBaTOB COEAMHEHBI C TOABUKHOM YacTbio pabodero oprana KO/, npyrue - c ocHoOBaHUEM
kopiyca KOJI. Heobsi3atenbHo, KO/l BeINIOTHEH C BOBMOYXKHOCTBIO PETYJIMPOBAHUS aJIpeca
JlaTYMKaA B CUCTEME U3BENIATENIsI OXPAHHOTO BOJIOKOHHO-ONITHYecKOoro. HeoOs3aTenbHo,
PEryJIMpOBKa a/ipeca JaTYMKA MPOU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKOM JIMHUM 33IEPIKKU
WM JUIMHbI TpaHcnopTHoi yactu Kk KO/, HeoGs3aTenbHO, ONTUYECKON JIMHUEHN 3a/1ePKKU
SBJISIETCS] ONITUUECKAS JIMHUS 3a]I€PKKH, BBITTOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJTOKOHHO-ONITHYECKOTO KaOes, IMOO BHITIOJIHEHHAS B BUJIE
KOPPEKTUPYIOIIEH KATYIITKH, COCTOSIICH U3 OAHOTUITHOT'O OIITUYECKOTO BOJIOKHA TpeOyeMoi
JnmuHbl. HeoOs3aTenbHO, 4yBCTBUTENBHAS YaCTh 00pa30BaHA HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBHIMU B Pa3HbIE€ KOJIbLA, IPUUYEM OJIHU KOJIbLIA HAXOAATCS B COCTOSIHUM,
JIOIYCKAIOIIEM CBOOOAHOE MTPOXOKAECHUE CUTHAJIA 30HIMPYIOIIETrO UMITYJIbCa, a ApyTrue
KOJIBIIA - B COCTOSIHUHU, TTPH KOTOPOM CUTHAJT 30HAUPYIOIIEr0 UMITYJIbCA YACTSIMH MTOTJIONIAETCS
B 000JI0YKE ONTUYECKOTO BOJIOKHA UYBCTBUTEIBHOM YACTH B MECTAX C HAUMEHBIITMMHU
paarycamu 10 HE0OXO0IUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSI, TIPYU ITOM BO
BTOPOM IOJI0KEHUU pabouero opraHa moJIoKeHHsI KOJel U3MEHSIIOTCS Ha ITPOTUBOIIONIOAKHOE,
o0ecrneunBasi MYHBEPCHOE COCTOSITHUE CUTHAJIOB oTpakeHus. HeoOs13aTenbHO, UyBCTBUTENIbHAS
YacTh MPEJCTABISET COOOM 3aMKHYTYIO METJIIO B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTHIX B
KOJIbIIA U TIPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIuMTTepa JAJIst
MTOCJICIOBATEIIBHOTO COSIMHEHUS HECKOJIBKHX TATYMKOB MEXKIY COOO0M ¢ (hopMHUpPOBAHUEM
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€IMHOIr0 CUTHAJIa O COCTOSIHMU JATYUKOB 10 Joruke « MJIW», mpuyem crmrrep u
OINTOBOJIOKOHHBIE KA0E/IU TATYMKOB YCTAHABIMBAIOTCSI BO BHEITHEM KOPITYCE ONTUUECKOMN
CXEMBI YCTPOUCTBA, IPU STOM CIUIUTTEP 3aMbIKAETCS 00111ei ONITUYECKOM LIEMbIO BCeX JATUYMKOB
TaKUM 00pa30oM, YTO B OJHOM M3 IOJI0KEHUIH pabouero opraHa Kojibla BceX JaTUMKOB
HaXOJATCS B COCTOSTHUM, TOMYCKAIOIIIEM CBOOOTHOE MPOXOKACHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCa Yepe3 BCe JATUUKH U, ECITU COCTOSIHUE 00 bEKTa U3MEHSIETCS TAK, UTO XOTSI ObI OJTUH
U3 JaTYUKOB U3MEHSET (OPMY KOJIbIAa B COCTOSTHUE, ITPU KOTOPOM CUTHAJT 30HAUPYIOIIETO
UMITYJIbCA MOTJIONIAETCS B 000JIOUKE ONITUYECKOT0 BOJIOKHA, CUTHAJ OTPaKeHUsI Ha paboyer
YaCTOTE J1a3€PHOTO U3IIYUEHMsI IPONAJAET, HO COXPAHSETCS HA JUArHOCTUYECKOM YaCTOTE.
Heo06s3aTenbHo, MOIBUKHBIN 3JIEMEHT MPEJCTABIISIET COOOM OHO U3: KAJIUTKA, BOPOTA, JIOK,
JIBEPb.

[143] TakuMm 06pa3oM B KauecTBe criocoda CUTHAIU3ALMU C UCTIOIb30BAHUEM KOHIIEBOTO
OTNITOBOJIOKOHHOTO JIJATYMKA U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONITUYECKOTO 3asIBJIEH
CHOCOO CUTHATIM3ALMH C MCIIOJIb30BAHKUEM KOHIIEBOT'O ONITOBOJIOKOHHOTO TATUMKA U3BEIATENS
OXPaHHOT'O BOJIOKOHHO-ONTUYECKOT0, IPU KOTOPOM IMOJIAIOT 30HIUPYIOLIUI UMITYJIBC OT
pedaexToMeTpa u3BemaTeNsi OXPaHHOTO BOJIOKOHHO-OITUUYECKOTO K YYBCTBUTEIIBHOM YaCTU
JlaTYuKa, TpUYeM JATUYMK MPEICTABIISIET COOON KOHIIEBON ONTOBOJTOKOHHBIN TaTUUK,
COZIEpIKAIIMI KOPITYC C TOJIKATENIEM, 00ECIIEUMBAIOLIMM U3MEHEHHUE MTOJIOKEHUS KOJIe
OINTUYECKUX BOJIOKOH YYBCTBUTEJILHOW YACTU U YYBCTBUTEIILHYIO YACTh, BHIMOJTHEHHYIO U3
CIUTUTTEPA, BBIXOJIbI KOTOPOTO 3aMKHYTBI MEX]1y COOOV CBEPHYTHIM B KOJIBLO ONITUYECKUM
BOJIOKHOM M COBMECTHO OOpa3yIOT 3aMKHYTYIO METII0, IPUUEM YIIOMSHYTOE KOJIbLO
COEIMHEHO C YIIOMSIHYThIM TOJIKATEJIEM U YIIOMSIHYThIM KOPITYCOM IMOCPEACTBOM CTEPHKHEM,
KOTOPBIE BMECTE C KOJIBIIOM ITPOTSHYThI BHYTPU COOTBETCTBYIOIIIEH TEPMOYCAOUHON TPYOKH,
, TIPU U3MEHEHUH TTOJI0KEHUSI TOJIKATENISI PETUCTPUPYIOT OTCYTCTBUE curHaia. HeoOsi3aTenbHo,
KOJIBLIO ONITUYECKOTO BOJIOKHA BBITIOJIHSIIOT C BO3MOKHOCTHIO U3MEHEHUSI TPOCTPAHCTBEHHOM
(hOPMBI 1O COCTOSIHUS, B KOTOPOM Ha TIEPBOM YACTOTE JIA3EPHOTO U3TyUYEeHHUS YaCTH
30HAUPYIOLIMX UMITYJILCOB B ONITUYECKOM BOJIOKHE MOIJIONMIAIOTCS €r0 000JI0UYKOM, TPUUEM
CUTHAJIbI OTPAKEHUS IIPOOIDKAIOT (POPMUPOBATHCS HA BTOPOM YACTOTE JIA3EPHOTO M3ITYUEHHUSI.
Heobs3aTenbHo, ynoMsHyTast TepMOycagoyHas TpyOKa sIBJIsSIeTCsS CTaHAAPTHBIM KOMIUIEKTOM
114 321U Thl cBapHbIX CTHIKOB (K3 C). HeoOs13aTenbHO, yHOMSHYThIE CTEPAKHU COEAUHSIOT,
COOTBETCTBEHHO, C KOPIIYCOM U TOJIKATEIEM MOCPEICTBOM COOTBETCTBYIOLIMX
PEryJIupoBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHUE MPOCTPAHCTBEHHOM (DOPMBI
OINTUYECKOT0 BOJIOKHA 4yBCTBUTENbHOM yacT KO/l mpou3BoasT uepes 3aXBaThl,
PAcCIIOJIOKEHHBIE HA PAa3HBIX CTOPOHAX KOJIEl YYBCTBUTEIILHOIO 3JIEMEHTA, IPUYEM OJIHU U3
3aXBATOB COEAUHSAIOT C ITOJIBU>KHOM yacThio pabouero oprana KO/, npyrue - ¢ o0CHOBaHUEM
kopnyca KO/I. Heobs3atenpHo, KO/l BBITTOTHSIOT ¢ BOBMOKHOCTBIO PETYJIMPOBAHUS apeca
JlaTYMKA B CUCTEME U3BEIIATe sl OXPAHHOTO BOJIOKOHHO-OINITHYecKoro. HeoOs3aTenbHo,
PEryJIMPOBKY aJipeca JaTYMKa MIPOU3BOAAT U3MEHEHUEM JJTMHBI ONITUYECKOM JIMHUM 33/I€PIKKU
WM JUIMHBI TpaHcnopTHot yactu Kk KO/, HeoGs3aTenbHo, ONTUYECKON JIMHUEHN 3a/1ePKKU
SIBJISIETCS] ONITUYECKAS JIMHUS 3a]I€PKKH, BBITTOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJTOKOHHO-ONITUYECKOTO KaOes, IMOO BHITIOJIHEHHAS B BU/JIE
KOPPEKTUPYIOIIEH KATYIITKU, COCTOSIIIEN U3 OJJHOTUITHOTO ONITUYECKOT'0 BOJIOKHA TpeOyeMotri
JTuuHbl. HeoOs13aTennbHO, BHIMOIHSIOT YyBCTBUTENIHHYIO YACTh, 00pa30BaHHYIO HECKOJIBKUMU
OTNITUYECKUMU BOJIOKHAMH, CBEPHYTHIMU B pa3HbI€ KOJIbLA, TPUUEM OJHH KOJIbIIA HAXOSTCS
B COCTOSIHUH, JOIYCKAIOIIEM CBOOOIHOE MPOXO0K/IEHHE CUTHAIIA 30HAUPYIOIIEr0 UMITYJIbCa,
a Ipyrue KOJblLa - B COCTOSIHWY, IPU KOTOPOM CUTHAJ 30HIUPYIOIIETO UMITYJIbCA YACTSMHU
MOTJIONIAETCS B 000JI0YKE ONTUYECKOTO BOJIOKHA YYBCTBUTEILHON YaCTH B MECTAX C
HaUMEHBIIMMHU PaIMyCaMu 0 HEOOXO0IMMOTO MUHUMAJIbHOT'O 3HAUEHUS CUTHAJIa OTPAXKEHUs,
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Py 3TOM BO BTOPOM TOJIOKEHUM Pa00UYEero opraHa rnojoXKeHus KOoJiell U3BMEHSIOTCS Ha
MIPOTUBOTIOJIOKHOE, 00ECTIEUMBAsi MYHBEPCHOE COCTOSIHUE CUTHATIOB OTPAXKEHHUS.
Heo06s3aTenbHO, 4yBCTBUTENbHAS YACTh MPEICTABIISAECT COOOM 3aMKHYTYIO MIETIIIO B BUJIE
OINTUYECKMX BOJIOKOH, CBEPHYTHIX B KOJIbL[A U IIPUCOEIMHEHHBIX K OIITOBOJIOKOHHOMY Ka0eITto
0e3 crumTTepa IJ1s MOCIeI0BATETIbHOTO COEIMHEHUS HECKOJIBKUX TATYUKOB MEXAY COOOM ¢
(hOopMUPOBAHKEM €IMHOTO CUTHAJIA O COCTOSIHUU JATUMKOB 110 jjoTuke « MJIW», mpuyem
CIUTUTTEP U ONTOBOJIOKOHHBIE Ka0eJIu TaTUMKOB YCTAaHABIMBAIOTCS BO BHEIIIHEM KOPITyce
OTITUYECKOU CXEMBI yCTPOUCTBA, ITPU ITOM CIUIMTTEDP 3aMbIKAETCS OOIIEH ONTUYECKOM LEMbIO
BCEX JIATYMKOB TAKUM 00OPa30M, YTO B OJJHOM U3 MOJIOKEHUI pabodero opraHa Kojiablia BCex
JATYUKOB HAXOJATCSI B COCTOSIHUM, JOMYCKAIOIIEM CBOOOIHOE MPOXO0KICHUE CUTHAIIA
30HAMPYIOLLErO0 UMITYJIbCA YEPE3 BCE NTATUMKHU U, ECIIA COCTOSTHUE OOBEKTA U3MEHSETCS TaK,
YTO XOTS Obl OJIMH U3 TATUUKOB U3MEHsET (hOPMY KOJIbIIa B COCTOSIHUE, ITPU KOTOPOM CUTHAJT
30HUPYIOIIET0 UMITYJIbCA IMOTJIONIAETCS B 000JIOUKE ONTUUECKOTO BOJIOKHA, CUTHAJ
OTPaXEHHUS Ha paboyell YacToTe J1a3epHOTO U3IIyUeHMsI IPONAJAET, HO COXPAHSETCS Ha
JnuarHoctTuueckoi yacrore. HeoOsi3aTenbHO, MOABUKHBIN 3JIEMEHT MTPE/ICTABIISIET COOOM OJTHO
U3: KAJIMTKA, BOPOTA, JIIOK, 1BEPh

[144] Hacrosiee onuvcaHue 3asBISHHOTO U300pETEHUS IEMOHCTPUPYET JIMIITh YACTHBIE
BapUAHTBI OCYLIECTBJICHUS U HE OTPAHUYMBAET UHBIE BADUAHTHI PeAIM3alUU 3aBJICHHOT O
U300 pEeTEHNSI, MOCKOJIbKY BO3MOKHBIE UHBIE AJIbTEPHATUBHBIC BAPUAHTHI OCYIIIECTBIICHHUS
3asBJICHHOTO U300PETEeHMUSI, HE BBIXO/IAIIME 32 Mpeesibl 00beMa HH(OpMaIH, U3JI0KEHHOM
B HACTOSIIIIEH 3asiBKE, JOJDKHBI OBITh OUEBUIHBIMU JIJIS CIIENUAIIMCTA B TAHHOM 00J1acTH
TEXHUKH, UIMEIOIIUM OOBIYHYIO KBAJIM(UKALMIO, HA KOTOPOTO PACCUUTAHO 3asIBJIEHHOE
U300peTEHHE.

(57) ®opmyna u300peTeHUst

1. OnTrueckas cxeMa U3BeniaTesss OXPaHHOTO BOJIOKOHHO-OIMITUYECKOT0, B COCTABe
KOTOPOTO MCIIOJIb30BaHBI KOMOMHUPOBAHHBIE MHTEP(HEPOMETPHI, IIPEICTABIISIONIAsT COOOMH
KOMOWHHMPOBaHHBIE UHTEPHEPOMETPBI JJTs1 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
peaau3yIolre ONTUYECKYIO CXEMY, COJEPIKAIILYIO 3aMKHYThIe KOHTYPBI, (HOpPMUPYIOILIME
CHTHAJIBI OTPAKEHUH, y KOTOPBIX OHH U T€ K€ OTPE3KH ONMTUIECKOTO BOJIOKHA KaOes
SIBJISIFOTCS] UyBCTBUTEIbHBIMU 3JIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT
(ha3bl 30HIMPYIOIIETO UMITYTIbCA B COOTBETCTBHU C OKA3aHHBIM (DU3UYECKUM BO3ICHCTBUEM,
OJIMHAKOBBIN J1711 000MX KOHTYPOB, IPUUEM OAUH 3aMKHYTBIH KOHTYpP IIPEACTABIISIET COOOH
untepdepomerp Maxa-Llennepa, a 1pyroi 3aMKHYTBIN KOHTYD MPEACTABISET COOOM
unteppepomerp CaHbsKa.

2. OnTrueckasi cxema 1o 1. 1, XapaKTepHU3yIoIIasicsi TeM, YTO ONTUYECKas CXemMa
unTeppepomerpa Maxa-Llennepa BKITIOUaET CIUTUTTED, BBIMTOTHEHHBIN HA Oa3€ MUPKYIISATOPA.

3. Ontuueckas cxema 1o II. 1, XxapakTepu3ylolasicst TeM, uTo uHTeppepomerp Maxa-
Lennepa u uatepdepometp Canbsika MpeaCTaBISAIOT COOOM IBYXITy4eBble HHTEP(HEPOMETPHI,
MPUYEM YyBCTBUTEIIBHOCTh ONITHYECKOM cxeMbl HHTepdepomerpa Maxa-IleHaepa k
MEXaHUYECKUM BO3JICUCTBUSIM OJIMHAKOBA HA BCEM MPOTSKEHUM YyBCTBUTEIILHON YaCTH,
MIPUYEM YyBCTBUTEIILHOCTD ONITUYECKOM cXeMbl HHTephepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3/ICHCTBUSIM MAaKCUMaJlbHa B Hayajie ONTUYECKOTO KOJIbIIA JIF0OOTO HAMIPABJICHUS U
3HAYUTEIFHO HEUYBCTBUTEIbHA HA CAMOM JIAJIbHEM KOHIE ONITUYECKOTO KOJIbLA, IIPUYEM
YYBCTBUTEIIbHOCTh ONTUUYECKOTO KOJIbIA TOCTENIEHHO CHUYKAETCS OT Haualla KOJIbLA K CepeIMHe
KOJTbIIA UYBCTBUTEJIBHOM YAaCTU, TPUYEM BEJIMYMHBI CyMM CUTHAJIOB OTPa’KEHHUSI KOHTYPOB
UHTEPPEPOMETPOB 3aBUCST OT MOIIHOCTH M3JTydaTe s, BEIMIMHBI OTBETBIICHHOM 10U SHEPT U
30HAUPYIOIIETO UMITYJIbCA, HAYaJIbHOTO 3HAUEHUS pa3HOCTHU (ha3 BO3BpAIlla€MbIX CUTHAJIOB,
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a U3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CHJIBI M IMHAMUYECKOM
XapaKTePUCTUKHU BO3CUCTBUS HA YYBCTBUTEIHHYIO YACTh U3BEIATES.

4. OnTuueckas cxeMa 1o 1. 1, xapakTepusylolasicsi TeM, uto uatepdepomerp Maxa-
Llennepa He cOamaHCMpOBaH, MpUYEM JUIMHBI Tuled uHTepdepomerpa Maxa-Llennepa
BBIPOBHEHBI OTPEIIHOCTHIO, 3aBUCSIIEH OT JUIMTEIBHOCTH JIA3€PHOT'O 30HIUPYIONIETO
UMITYJIbCA.

5. Ontuueckas cxema 1o 1. 1, XapaKTepU3yIoLIasiCsl TEM, YTO COIEPKUT ONITUYECKYIO
JIMHUIO 33/IEPKKH, TTPEACTABIISIIONTYIO COOO ONTUYECKYIO JIMHUIO 38/I€P’KKH, BHITTOJIHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONITUYECKYIO LETIh PE3EPBHBIX KUIJI BOJIOKOHHO-ONITHYECKOTO
Ka0eJIsl WM BBITTOJIHEHHYIO B BUJI€ KATYIIKK U3 ONITUYECKOT0 BOJIOKHA.
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