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(57) Pedepar:

N306pereHne OTHOCHTCS K W3MEPHUTEILHOMN
TEXHHUKE C HUCITOJIb30BAHUEM ONTUYECKOTO BOJIOKHA
U Kacaerci OrpaxAeHuss CcO CpeAcTBOM I
OOHapyXeHHs TIOAKOMA C JIMHEHHONW YacCThIO
M3BELIATENSI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOIO.
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KOTOPBIMHU B TPYHTE WM HA MPOTSHYTON B TPYHTE
CeTKE PACIOJIOKEH YYBCTBUTEIBHBIA JJIEMEHT
JIMHEMHOW YaCTH U3BELLATENSA, B COCTaABE KOTOPOTO
UCIIOJIb30BaHbl UHTepdepomeTpbl. TexHudeckuit
pe3yabTaT 3aKJTI0YACTCS B TIOBBIIICHUH
YyBCTBUTEIBLHOCTH u 9KCIUTyaTaluOHHON
HaJIe)KHOCTH M3BEIaTeNIs. 2 H. U 3 3.11. ¢-JIbl, 12 miL.
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(54) FENCING WITH MEANS FOR DETECTION OF TUNNEL WITH LINEAR PART FOR FIBER-OPTIC

SECURITY DETECTOR (OPTIONS)

(57) Abstract:

FIELD: measuring equipment.

SUBSTANCE: invention relates to measuring
equipment using optical fiber and concerns a fencing
with a means for the detection of a tunnel with a linear
part of a fiber-optic security detector. The fencing is a
fencing formed by an obstacle extended between pillars
installed on foundations, between which, in the soil or
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on a mesh extended in the soil, a sensitive element of
the linear part of the detector, which uses
interferometers, is located.

EFFECT: increase in the sensitivity and operational
reliability of a detector.
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[1] OBJIACTb TEXHUKHN

[2] U306peTeHre OTHOCUTCS K UBMEPUTETHLHOM TEXHUKE C UCTIOJIb30BAHUEM OMTUUECKOTO
BOJIOKHA, & UMEHHO - K U3BELLATEIISIM 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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OITHUYECKOTO.

[8] N3 matenTa PD Ne 2599527 (/13) u3BecTeH ciocod KOMOMHUPOBAHHOW OXPAHBI
MepuMeTpa MPOTHKEHHOT0 00bekTa. M300peTeHre OTHOCUTCS K TEXHUYECKHUM CpeICTBaM
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 BU/IE BOJIOKOHHO-OIITUUECKOT'0 Ka0eJs; BTOPOro MpeaynpeIuTeIbHOTO pydeka, KOTOPBIA
BBIMOJIHSIOT AHAJIOTUYHO TIEPBOMY; TPETHETO pyOeka B BUAE JIEKTPOIIOKOBOTO
3arpauTeIbHOTO MPENSTCTBUS; YeTBEPTOTO pyOexka OXpaHbl, KOTOPBIN BBITTOIHSIIOT
AHAJIOTUYHO TIEPBOMY M BTOPOMY; MSITOTO pyOexka OXpaHbl - TPaHMILy TIEpUMETPa 0OBEKTa,
KOTOPBIN BBIIOJHAIOT B BUJIE PEIIETUYATOTO 3arPAXKACHUS, TPU 3TOM Ha 3arpaKI€HUN
yCTAHABIIMBAIOT CIIMPAJIbHBIN Oapbep 0€30IMaCHOCTH U, IO MEHBIIIEH Mepe, OIUH
YyBCTBUTEIbHBIN 3JIEMEHT; YCTPOUCTBO IIECTOr0 pybeka oOXpaHbl - KOHTPOJIbHO-CIIET0BOM
TMOJIOCHI, ¥ CEIbMOT0 pyOeka, KOTOPBIN BBIMOIHSIIOT aHAJIOTUYHO MEPBOMY, 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
MOJIKOMA, a TAK)KE MPeITojiaraeT HepaloHaIbHOE pa3MeEIIEHHUE YyBCTBUTEIbHBIX 3JIEMEHTOB
Ha 3arpakI€HUH, YTO CHIKAET OOIIYI0 3((EKTUBHOCTh OXPAHBI IEPUMETPA, YCIOKHSIET
npotecc 0OHapyKEeHUs] HECAHKIIMOHUPOBAHHOTO TIOCTYTIA.

[10] I3 matenta US3417571 ([14) u3BecTHO CpeaCTBO ISl YKIAIKKU Kabess ¢ IBOMHBIM
wyroM. CpeACcTBO IS YKIIAJKK KaOes Iyl OJHOBPEMEHHOM BCIIAIITKK OOPO3/IbI U IS
HaIlpaBJICHUs B Hee KaOeJs, BKII0YaeT JIBa OTACJIbHBIX TATOBBIX 3JIEMEHTA C aBTOHOMHBIM
MMUTAHUEM, CPEJICTBO BKIIIOYAET: () YAJIMHEHHYIO paMy, PEryJIUPYEMYIO B TPOJIOJIbHOM
HAITPaBJIECHUU U IAPHUPHO COCIUHEHHYIO C 3aHEH YaCThIO EPEIHETO 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, (€)
pamy KabenbHOM KaTYIIKH, yCTAHOBIIEHHYIO HA OJTHOM U3 TSTOBBIX 3JIEMEHTOB, (f) KaOembHbIN
HAIIPaBJIAIOLIUNA 3JIEMEHT, YCTAHOBJIIEHHBIN HA 3aJHEN CTOPOHE XBOCTOBMKA ILIYra, U (g)
HaITPaBJISIOIMI 3JIEMEHT TPOCA, YCTAHOBJICHHBIM HA OJTHOM U3 TSATOBBIX 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
YACTH U3BEILIATEIISI OXPAHHOTO BOJIOKOHHO-OITHYECKOTO.

[12] M3 matenTa US5694114 (/15) n3BeCTHA BBICOKOCKOPOCTHAS 3AIIMILICHHAS 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
HMCTOYHUKAMU CBETA, (pa30BBIMU MOYISATOPAMHU, JETEKTOPAMU U 3JIEMEHTAMHU
MOJIIPU3AIMOHHOTO CKpeMOMpoBaHus sl (hopMupoBaHus nHTepdhepomerpa CaHbsKa.
da30BbIli MOAYJISTOP NPUBOJUTCS B IEUCTBUE TAK, YTO BCTPEUHBIE 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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CO3AI0T MIOMEXHU APYT APYTY, U JaHHBIE, HAJIOKEHHbIE (Pa30BOM MOAYIISILMENH HA CBETOBbIE
Tyuu (pa3oBBIM MOIYISATOPOM, BOCCTAHABIMBAIOTCS KAK AMIUTUTYIHAS MOTYJISIUS HA
BBIXOJHOM JieTeKkTope uHTepdepomerpa Canbsika. CucreMa KOrepeHTHON CUTHAIM3ALUN
MOAAET OTHOCUTEIIPHO HU3KOYACTOTHBINM (DOHOBBIN CUTHAIT HAa uHTEphepomeTp CaHbsiKa U
OTCJI)KUBAET U3MEHEHUSI, TPOUCXOISIINE C POHOBBIM CUTHAJIOM, KOTOPBIE YKA3bIBAIOT HA
IIPUCYTCTBUE 3JI0YMBIIIUICHHUKA.

[13] N3BecTHas u3 15 uyBCTBUTEIbHAS YACTh HE MTO3BOJISIET OOHAPYKUBATH BO3/IEHCTBUE
Ha MMOJBM)KHbIE KOHCTPYKIMH B COCTaBE OXPAHSIEMOI0 EPUMETPA, UTO CHUKAET OOIIYIO
3alUIIEHHOCTh IEPUMETPA, a TAKKE TPEOYET UCIIOIb30BAHUS HIIEKTPUUECKON SHEPIUU B
JIMHEMHOW YaCTU CUCTEMBI [JI OIIPENEIIEHUS BO3ACUCTBUSA HA KOHCTPYKLHIO.

[14] U3 nmatenTa PD Ne 172554 (J16) n3BeCcTeH KOHIEBOM OIITOBOJIOKOHHBIN U3BEIIATEIb.
Konnesoit ontoBonokoHHbIN u3Beniatenb (KOW) comepxkut kopiyc ¢ pabouuM opraHom,
0becreunBaroMM U3MEHEHHUE MT0JI0KEHHUSI OIITUUECKUX BOJIOKOH YYBCTBUTEIBHOMN YaCTH
KOMW, uyBcTBUTENBHYIO 4aCTh, KOTOPas ycraHoBieHa B koprnyce KOUW u coennnena c
TPAHCIOPTHOM YacThlo, obecneunBatonie noakioueHne KOU k pa3BeTBiIeHHON ONTUYECKOM
CETH U TPAHCIIOPTUPOBKY JIa3€PHBIX UMITYJILCOB B IPSIMOM U OOPAaTHOM HaIllpaBIICHUH.
YyBCTBUTENBHAS YACTh BBIITOJIHEHA U3 ONITUYECKUX BOJIOKOH U CIUIMTTEPA, BBIXOAbI KOTOPOT'O
3aMKHYTBI MEKAY COOON ONTUYECKMM BOJIOKHOM M 00Pa3yIoT 3aMKHYTYIO METIIO0, IS
(bopMUpPOBaHUS CUTHAJIA OTPAXKEHUS, I3MEHEHUE TE€OMETPUUECKOTO MTOJI0KEHHUSI BOJIOKOH B
yyBcTBUTENBHON yacTu KOU B ynipyrom nuamnasone aedopmanui, BCaeICTBUE U3MEHEHUS
MTOJIOKEHUS] pab0YEero opraHa TaKOBBI, YTO IPUBOJAT K U3MEHEHHUIO BO3MOKHOCTU
(bOopMUPOBAHUS U TPOXOKACHUS CUTHAIIOB OTPAYKEHUSL.

[15] UzBecTHbiii u3 16 KOU xapaktepusyeTcss HEBO3MOKHOCThIO OLEHUTHh UCTTPABHOCTh
JIaTYMKA B COCTOSIHUU, KOTJA MOTOK 30HAUPYIOLIEr0 UMITYJIbca OJTOKMPOBAH, UYTO,
COOTBETCTBEHHO, CHU)KAET OOIIYIO 3aIUIIEHHOCTh OXPAHSEMOT0 IEPUMETPA, a TAKIKE CHUKAET
3¢ dEeKTUBHOCTh OOHAPYKEHHUST HECAHKIMOHUPOBAHHOTO 1ocTymna. KpoMe Toro, u3BeCTHBIN
u3 J16 KOU obnanaer cinokHON KOHCTPYKLMEN 3aXBaTOB, IPENSTCTBYIOLIEH TPOCTOM
HACTPOWMKE, a TAKXKE CIIOKEH B U3TOTOBJIEHUH.

[16] M3BecTHOE U3 J13 yCTPOHCTBO MOKET OBITH TPUHSITO B KAUECTBE OJIMKAMNIIIEro aHAJIora.

[17] PACKPBITUE M30BPETEHU A

[18] Texanueckoit mpoOIEMOit, peraeMoii 3asBIIEHHBIM U300 pETEHHUEM, SIBJISIETCS CO3aHUE
TEXHUYECKOT'O CPEACTBA, HE 001aJal0Iero HeJ0OCTATKAMM OJIMKaNIIero aHajiora, a Takxke
00€eCreurBaIoIIEro NOBbIIEHUE YyBCTBUTEIBHOCTH U3BEILIATEIISI OXPAHHOTO BOJIOKOHHO-
OIITUYECKOI0, @ TAK)KE YIIPOILLEHHE ITPOLECCa MOHTAXKa, ITOBBIIIIEHUE CKOPOCTU MOHTAXA U
MOBBIIIEHHE OOIIIEN IKCITTyaTaAllMOHHON HAJIE)KHOCTHU U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-
ONTUYECKOI0, B YACTHOCTH, 34 CUET UCKITFOUEHUSI U3 €r0 COCTaBa cl1ab03aIUIIEHHbBIX
KOMIIEHCALMOHHBIX KATYIIEK, HEOOXOAUMBIX JUIsl KOMIIEHCUPOBAHUS YIMHBI BOJIOKOH
YYBCTBUTEJIBHOIO 3JIEMEHTA. JIpyroil TeXHUUEeCKOH MpOoOIJIEMOM, PelIaeMoil 3asiBJIECHHbIM
U300pETEHUEM, SBIISIETCS CO3JaHUE TEXHUUECKOTO CPEJICTBA, PACIIMPSIOIIEr0 apceHall
TEXHUYECKUX CPEJICTB - U3BEILATEIEH OXPAHHBIX BOJIOKOHHO-OIITUYECKUX, a4 TAKXKE UX
ACIIEKTOB.

[19] TexHUuECKUM PE3YIBTATOM, JOCTUTAEMBIM ITPU PEATTU3ALMU 3asIBIIECHHOT'O H300peTeHus,
SBJISIETCS [OBBILLIEHME YyBCTBUTEIIBHOCTH U3BEILIATEN ST OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO,
B YACTHOCTH, 32 CUET YKJIaJK1 KaOesi UyBCTBUTEIIBHOTO 3JIEMEHTA HA 3JIEMEHTHI 3arpaIeHUS
B BUJIE TJIABHO M3rMOaromeics (hopMbl, CKPEIUISIONIE HUTH MPOBOJIOYHOTO 3arpakIeHus,
YKPEIUIAd CaMO OIpakIEHUE U UCKITI0Yasi BO3MOXKHOCTb HE3aMETHOTO IIPOHUKHOBEHUS
HaPYLIUTEIS CKBO3b 3aIPaXKICHHUE ITyTEM pa3ABUTraHUSI IPOBOJIOYHBIX HUTEW U 00pa30BaHUS
MpoJia3a B 3arpak/ICHUU; SIBJISETCS MMOBBIIIEHHE OOIIIEN FKCITyaTalMOHHON HAJIEKHOCTH
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M3BELIATEIS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, B YACTHOCTH, 34 CUET UCKIIFOUEHUS U3 ETO
COCTaBa ClIa003alMILIEHHBIX KOMIIEHCAIIMOHHBIX KAaTYIIEK, HEOOXOIMMBIX 151
KOMIIEHCUPOBAHUS JIJIMHBI BOJIOKOH UYBCTBUTEIIBHOTO 3JIEMEHTA. JIpyruM TEXHUUECKUM
PE3YIBTATOM, JOCTUTAEMbBIM IIPU PEATTM3ALMM HACTOSIIIEr0 U300 PETEHHUS, SIBJISIETCS peain3alys
YIM CBOETO HAa3HAYECHMUSI.

[20] TexHu4eckuii pe3yabTaT JOCTUTAETCS 3a CUET TOT'O, UTO 0OECIIEYMBACTCS OT PAXKICHUE
CO CPEICTBOM [IJIs1 OOHAPYKEHUS TOAKOIA C IMHEHHOM YaCThIO U3BEIATENS] OXPAHHOTO
BOJIOKOHHO-OTITUYECKOT 0, MMPEJICTaBIIsAIOIIee COOOM OrpakaeHue, 00pa3oBaHHOE
MPENSITCTBUEM, TPOTSHYTHIM MEX/IY YCTAHOBJICHHBIMU Ha (DYHIAMEHTBHI CTOJIOAMH,
COJIEpKALLUMU IIPOTAHYTYIO MEXKAY HUMHU B IPYHTE CETKY, HA KOTOPOM pa3MeLlIEH
YyBCTBUTEIIbHBIN DJIEMEHT JIMHENHON YACTHU U3BEILATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOI0;
WIK 00eCIIeunBaeTCsl OrpaKAeHUE CO CPEACTBOM [IJIs1 OOHAPYKEHUS TTOAKOIA C IMHEHHOM
YACThIO U3BEIIATENIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, TIPEACTABIISIIONIEE COOOM
orpaxaeHue, 00pa30BaHHOE MPENSTCTBUEM, TPOTSHYTHIM MEKAY YCTAHOBIEHHBIMU HA
dbyHIaMEHTHI CTOJI0AMU, MEX/1y KOTOPBIMU B TPYHTE Ha ITyOMHE HauboJIbIlel BEpOSITHOCTH
(bU3MUECKOTO BO3/ICICTBHUS TPOTSHYT YyBCTBUTEIbHBIM JIEMEHT JIMHEMHOM YACTH M3BELIATEIIS
OXPaHHOI'0 BOJIOKOHHO-OITUYECKOTO.

[21] KPATKOE OIIMCAHUE YEPTEXEMN

[22] NnmrocTpaTUBHBIE BAPUAHTBI OCYIIIECTBIICHHUS] HACTOSIIIETO U300 PETEHHS ONTUCHIBAIOTCS
Janiee moApoOHO CO CChUIKOM Ha MpUJIaraeMble YepTEKU, KOTOPbIE BKIIIOYEHBI B TAHHBIN
JIOKYMEHT IIOCPENCTBOM CCBIJIKHM, U HA KOTOPBIX:

[23] Ha ¢wr. 1-5 moka3zaHbl TpuMepHbIe (DYyHKIMOHATIBHBIE CXeMbI 3asIBJICHHBIX M3BEIIaATENeH
OXPAHHBIX BOJIOKOHHO-OIITUYECKUX U UHTEP(HEPOMETPOB, UCIIOJIHB30BAHHBIX B UX COCTABE.

[24] Ha ¢wur. 6 moka3aH mpuMepHBI OOIINI BAPUAHT pPea3alui KOHTEMHEPHOTO
YCTPOMUCTBA 151 COOPKHU JTUHEHHOM YaCTH U3BEIATE s OXPAHHOTO BOJTOKOHHO-OIITUYECKOTO.

[25] Ha ¢wur. 7 u 8 moka3aHbl MpUMEPHBIE BAPUAHTHI 3aIBIIEHHOTO OT'PaXICHUSI.

[26] Ha ¢ur. 9 mokazaHn npuMepHbIi BApUAHT criocoba yKJIaIK1 KaOesi U UCTIOJIb3yeMOTO
JUIS1 €r0 pealiv3alyy KabelleyKiia urKa.

[27] Ha ¢ur. 10 mokazaH npuMepHbIil BAPUAHT TUHAMUUECKOTO ONTOBOJIOKOHHOTO AJaTYHKA.

[28] Ha ¢ur. 11 u 12 mokazaHbl IpUMEPHBIE BAPUAHTHI UCTIOJTHEHUS] KOHCTPYKIUU
KOHLEBOTO ONITOBOJIOKOHHOTO JAaTYMKA.

[29] OCYLIECTBJIEHUE M30BPETEHN A

[30] Ha ¢ur. 1-5 mokazaHbI TpUMEpHBIE OOIIHE CXeMbI 3asBJICHHBIX M3BEIIATEIICH OXPAHHBIX
BOJIOKOHHO-ONTUYECKHUX. [ [peIMOUYTUTENBHO, HE OTPAHUYUBASICH, OIITUUECKAS CXEMA KaXKAON
KOHTPOJIMPYEMOM 30HBI UCTIONB3YET PePIeKTOMETPUUECKUI METOT U3MEPEHHUS
MHTEP(EPUPYIOIINX CUTHAJIOB OTPAXKEHUS, B TOM YMCJIE, METOJI COBMEILIEHHBIX
UHTEP(HEPOMETPOB, U COJIEPKUT 3aMKHYTHIE U/UITU PA3OMKHYThIE KOHTYPBI W/UJTH UX
KOMOMHALNIO, (POPMUPYIOIINE CUTHAIBI OTPAKEHHI, Y KOTOPBIX OJTHU U TE K€ OTPE3KU
ONITUYECKOTO BOJIOKHA Ka0eJIsl SIBIISIFOTCSl YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEp(hEepOMETPOB,
B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBHUU C OKA3aHHBIM
(bu3UYECKUM BO3AEUCTBUEM, ITPUUEM JJIs1 COBMEIIEHHBIX (KOMOMHUPOBAHHBIX, COBMECTHBIX)
UHTEP(PEPOMETPOB CO3IAETCS YIIOMSIHYTHIN CABUT (ha3bl, OJMHAKOBBIMN /ISl 0OOMX KOHTYPOB,
IIPUYEM NIPEATIOYTUTEIIBHO, HE OTPAHUYMBASACH, HA BXOJ CIUIMTTEPA OCTYIIAI0T CUTHAJIBI C
pa3HbIM CABUTOM (a3 OTHOCUTENIBHO APYT Ipyra, IpuueM aMIUIMTY/Ibl CHTHAJIOB Ha BXO/IE
CIUIUTTEPOB NPEANIOUYTUTEIILHO, HE U3MEHSIFOTCS, A PE3YJIbTAT CIIOKEHNSI CHTHAJIOB 3HAYUTEIIbHO
3aBUCHUT OT Pa3HOCTH (a3 WK cABUra (pa3bl CHTHATIOB OTHOCUTEIBHO JIPYT APYTra Ha BEIUUUHY
oT 0 10 27t. [1pu 3TOM NMPeANnoOYTUTENBHO, UTOOBI AMIUIMTY/ 14 CUTHAJIA Ha BBIXO/IE CIUIUTTEpA
ObLIa paBHA CyMME aMIUIMTY/ CUTHAJIOB Ha BXojie Ipu 0=0, a Mpu o.=7 OblJIa paBHA PA3HOCTU
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aMIUIATY]T BXOAHBIX CUTHAJIOB, [IPUYEM MaKCUMaJIbHAS CKOPOCTh U3MEHEHUS aMIUIUTY AbI
BBIXOJTHOTO CUTHAJIA MPOUCXOAUT, NPEAIIOUYTUTENIBHO, ITpY 0=7t/2. IIpeanoyTuTensHo, He
OrPaHUYUBASICDH, ONITHYECKAS CXEMA KAXKIOM KOHTPOIMPYEMOM 30HBI IBIISETCS CAMMETPUYHOMN
C IOITyCTUMOM MOT PEIIHOCTBIO, & YYBCTBUTEIILHOM YACTBIO CITYKUT JIF000€ U3 IUI€Y ONITUYECKON
cxeMbl. [IpeanouTuTenbHO, HE OTPAHUYMBASICH, YYBCTBUTEIIBHOCTD ONTUUECKUX KOJIELL
3aMKHYTBIX KOHTYPOB K MEXaHUYECKUM BO3IENCTBUSIM MaKCUMaJIbHA B HAYAJIE OIITUYECKOT O
KOJIbLIA JIIDOOT'0 HANIPABJIEHUS U 3HAUUTEIIbHO HEUYBCTBUTEIIbHA HA CAMOM JAJIbHEM KOHILE
OIITUYECKOI0 KOJIBLA (B CEPEIMHE KOJIbLIA), IPUYEM YYyBCTBUTEIILHOCTD ONITUYECKOT O KOJIbLIA
IIOCTEIIEHHO CHIKAETCS OT Haydajla KOJIbLA K CEPEAUHE YyBCTBUTEIILHON YaCTH, IIPU OTOM
BEJIMYMHA CYMMBI CUTHAJIOB OTPAKEHUS 3aMKHYTBIX KOHTYPOB 3aBUCUT OT MOIIHOCTHU
M3J1y4aTelns, BETUYMHBI OTBETBIIEHHOM N0 SHEPTUU 30HAUPYIOLIErO UMITYJIbCA, HAYaJIbHOI'O
3HAYEHUS PA3HOCTH (pa3 BO3BPAILAEMbIX CUTHAJIOB, 4 U3BMEHEHHUE BEJIMYMHBI CYMMBI CUTHAJIOB
OTPAXKEHUS 3aBUCUT OT CUJIBI U IMHAMUYECKON XaPAKTEPUCTUKHU (B YACTHOCTHU, HE
OrPAaHUYUBASICH, CKOPOCTU BO3ACHCTBUSA, IPOU3BOJIHBIX, YACTOTHBIX XapaKTEPUCTHUK)
BO3JICHCTBUS HA UyBCTBUTEIIBHYIO 4ACTh U3BeLaress. [IpearnoyTuTenbHO, He OrpaHUIMBAsCh,
PA30MKHYTBII KOHTYP OIITUYECKOM CXEMBI IPEJICTABIISIET COOOM IBYX JTy4eBOM HHTEPHEPOMETD,
IIPY 3TOM YYBCTBUTEIIBHOCTD OIITUYECKON CXEMBI PA3OMKHYTBIX KOHTYPOB K MEXaHUYECKUM
BO3JECUCTBUAM OJMHAKOBA HA BCEM IIPOTSHKEHUHA YyBCTBUTEIbHON YaCTU OIITUYECKOM CXEMBI,
IIPY 9TOM BEJIMYUHA CYMMBI CUTHAJIOB OTPAKEHUS 3aBUCUT OT MOIIIHOCTH MU3J1ydaTes,
BEJIMYMHBI OTBETBJIEHHOM JOJIM SHEPTUHA 30HAUPYIOLIETO UMITYJIbCA, HAYAJILHOIO 3HAYEHUS
pa3HoCTH (ha3 BO3BPAIIAEMbIX CUTHAJIOB, & UI3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPayKEHHSI
3aBUCUT OT CWJIbI, IMHAMUYECKON XapaKTEPUCTUKHU BO3AEUCTBUS HA YYBCTBUTEIbHYIO YaCTh
usBearess. [IpeanoyturenbHo, He OrpaHUYUBASICH, U1 PA3OMKHYTOTO KOHTYpPa ONTUYECKON
CXeMBbI TpeOyeTcsl BBIpaBHUBAHUE JUTMHBI IJIeY UHTEPPEPOMETPOB C TOMTYCTUMOIA
MOTPELIHOCTBIO, ITIMHA OJHOIO U3 IUIeY ITPU HEOOXOAMMOCTH KOMITIEHCUPYETCS JUTUTENTbHOCTBIO
30HIUPYIOLIETO UMITYJIbCa, YCTAHOBKOW JOIIOIHUTEIBLHON KATYIIKHA U3 OJJHOMOJOBOIO
BOJIOKHA, JIMOO UCITOIb30BAHUEM MTOCIIEIOBATEIBHON OITUYECKOM LIETTM HEOOXOIMMON JAJTMHBI
U3 PE3E€PBHBIX )KUJI BOJIOKOHHO-OIITUYECKOT0 Kabess. [IpenrnouTturennbHO, He OrpaHUYUBASICh,
3asiBJIEHHOE CPEJICTBO ITO3BOJISIET ONPEAEIIATH MECTO OKa3aHUS BO3AENCTBHUS HA KOHCTPYKIMIO,
IIPEBBIIIAIONIETO JOYCTUMBbIEC 3HAUYECHUS, KAK MUHUMYM C TOYHOCTBIO 1O pa3MePOB
KOHTPOJIUPYEMOM 30HBI U C JTOIIOJITHUTEIBHOMN JOIIYyCTUMON TOYHOCTBIO BHYTPHU
KOHTPOJIMPYEMOM 30HBI C MPUMEHEHUEM CIIEUAIBHOTO IPOTPAMMHOI0 O0ECTIeUeHMS,
HCIIOJIB3YSI COOTHOILICHNE CUTHAJIOB OTPAXXEHUS KOOPAUHATHO-3aBUCUMOTO 3aMKHYTOTO
KOHTYpPa W/WUJIM KOOPAMHATHO-HE3aBUCUMOTO Pa30MKHYTOr0o KOHTypa. [IpeanoururensHo,
HE OrPAaHUYUBASICh, IJI UCKIIIOUEHHUS HAJIOKEHUSI BO BDEMEHU CUTHATIOB OTPAXKEHUS OT
3aMKHYTOTO ¥ PA30MKHYTOI'O KOHTYPOB, B KOHIIE 3aMKHYTOI'O KOHTYpa YCTaHABIIMBAETCS
JOTIOJIHUTEIbHAS KATYIIKA U3 TOTO K€ ONITUYECKOr 0 BOJIOKHA MEXK/1y BBIXOIAMHU CIUIUTTEPA
3aMKHYTOTO KOHTypa. [IpeanournrensHo, HE OrpaHUUMBASCH, 111 UCKITFOUEHUS
CUMMETPUYHBIX BO3AEHCTBUI HA ONITUYECKHUE BOJIOKHA YYBCTBUTEIILHBIX YACTEN U3BEILIATEIIS
KaXXI01 KOHTPOIUPYEMON 30HBI, CHUXKAIOIIME YYBCTBUTEIIbHOCTD U3BEIIATENS, JOJKHBI
WCII0JIb30BAaThCS ONTUYECKHUE KUJIBI PA3HBIX IUIEY B IBYX PA3HBIX BOJIOKOHHO-OIITHYECKUX
KaOelsiX, pacro0oKeHHbBIX Ha PA3HBIX YACTSX 3arPAKICHUN U KOHCTPYKLMM, BKITIOUasI
BO3MOXKHOCTB YKJIQIKU OJTHOTO U3 IJI€Y YyBCTBUTEIILHOM YaCTH OIITUYECKON CXEMBI B TPYHT.
[TpennouTuTenbHO, HE OTPAHUUYUBASICH, ONITUUECKAS] CXeMa U3BEIIATeNs 00pa3yeT
JIPEBOBUIHYIO CTPYKTYPY C IO MEHBIIIEH MEpe, OTHUM, peIEKTOMETPOM, B TOM YHUCTIE CO
CHELMAIU3UPOBAHHBIM PE(IIEKTOMETPOM C OOBETMHEHHBIMU WM HE 0ObEAMHEHHBIMU BXOJaMU
Y BBIXOJaMU, C TPAHCIIOPTHBIMU BETBSMU, IIPOJIOKEHHBIMU B PA3HBIX BOJIOKOHHO-OIITUYECKUX
KaOessiX pa3HbIMU Iy TSAMM, IOCTYIAIOIIMMU HA BXObI ONITUYECKON CXEMbI UYBCTBUTEIbHBIX
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3JIEMEHTOB, IIPU 3TOM obecrieurBasi BO3MOXHOCTb AyOJIUpPOBAHUSI TPAHCIIOPTHOM YaCTH
W3BEIIATENS, YyBCTBUTENbHBIX 3JIEMEHTOB M CTAHLIMOHHOT O 000pynoBanus. [IpeanoyturensHo,
HE OTPAHUYUBASCH, ONITUYECKUE BOJIOKHA TPAHCIIOPTHOM YaCTH U3BELIATEN Sl YACTUUHO
KOHCTPYKTHBHO MOTYT IIPOXO/IUTh B BOJIOKOHHO-ONTUYECKUX KAOEIISIX C BOJOKHAMU
YYBCTBUTEIBLHON YaCTH U3BELIATEN S WIM B OTJIEIbHBIX Kabensax. [IpeanoyturensHo, He
OIPaHUYMBASCH, aIpECALUs U IIPUCBOCHUE YCIIOBHBIX HOMEPOB UyBCTBUTEIBHBIM 4aCTIM
U3BelaTelNs (KOHTPOJIMPYEMBIM 30HAM) IIPOU3BONUTCS BBIYMCIIUTEIIBHBIM YCTPOWCTBOM HA
OCHOBAHHWU BPEMEHM IIPUXOJA OJTHOT'O WUIIM IIaPbl CUTHAJIOB OTPAXKEHUS OT OJHOT'O UJIU ABYX
KOHTYPOB OIITUYECKOMN CXEMBI Ka)KIOW KOHTPOJIMPYEMOM 30HBI. IIpeanouturensHo, HE
Or'PaHUYMBASIChH, K JTIOOON YaCTH OMTUUECKOM CXeMbl U3BEILATEIS MO IJIMHE TPAHCIIOPTHOM
YaCTU MOTYT MOJKIIOYATHCS KOHLEBbIE ONTOBOJIOKOHHBbIE AaTuuku (KO/I) co craTtuueckoit
uHpOpPMaIMEi O TIOJIOKEHUHN TIOIBYKHOTO MEXaHU3Ma JAaTYMKA U IPyTUe KOHTPOJIMPYEMBbIe
YYaCTKHU, UCTIOJIb3YIOIIUE HHBIE METO b (HOPMUPOBAHUS pedIEKTOMETPUIECKOTO OTKIIMKA,
MIPU COOTIOACHMH YCIIOBHUSI BO3MOKHOCTH OT/IEJIEHUS YACTH SHEPTUU 30HIMPYIOLLET O UMITYJIbCa
6e3 HapylIeHUs] paOOThI CYHIECTBYIOIIMX KOHTPOIUPYEMBIX 30H U YCIIOBUS HE HAJIOXKEHUS
BO BPEMEHM CUTHAJIOB OTPAXKEHHUS OT YCTPOWUCTB HA YXKE UMEIOIIUECS CUTHAIIBI OT
KOHTpOJupyeMbIx 30H. [IpeanouTurenbHo, He OrpaHUUUBASCh, K JTI000I YaCTH ONITUYECKOM
CXEMBbI U3BELIATENSA MOTYT IIOAKIIIOYATHCS YCTPONUCTBA C PA3HBIMU IIPUHLMIIAMU JEHCTBUS U
OTNITUYECKMMH CXEMaMH, UCITOJIB3YIOIIHe pehIeKTOMETPUUECKHIA CIIOCOO M3MEPEHHSI CHTHAIIOB
OTPaXKEHHUs MAJIOM MOIIHOCTHU TIPU COOJTIOICHUN YCIIOBHUSI BO3MOXKHOCTH OT/AEJIEHHUSI YACTH
SHEPrUY 30HAMPYIOIIErO UMITYJIbCa O€3 HAPYIIEHUS PAOOTHI CYIIECTBYIOIIMX KOHTPOIMPYEMBIX
30H U YCIIOBUS HE HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHHUS OT YCTPOUCTB HA yXKe
VUMEIOLIMECS CUTHAJIBI OT KOHTPOJIMPYEMBIX 30H. [IpeanouTuTenbHO, He OTpaHUYUBASCH,
c6op nH(pOpMALMK O BEJIMYMHE BO3BPAIIIAEMBIX CHTHAJIOB C KOHTPOJIMPYEMBIX 30H O BEJIMIMHAX
JMHAMHUYECKOTO BO3ACHCTBHUS Ha 3arpakICHUS M MOJIOKEeHUAX padouux opranoB KOJ|
MPOMU3BOIUTCS IPY TIOMOIIIM YCTPoiicTBa 00paboTku nHpopManuu, pedaekToMerpa u
Pa3BETBJICHHON Ha CIUTUTTEPAX ONTOBOJIOKOHHOM KabenbHOM ceTu. JlaibHOCTh pa3MeleHust
KOHTpoaupyeMbix 30H U KO/l 3aBUCUT OT MOIIIHOCTH U3JIy4aTessl U BEIMUUHBI 10JIM SHEPTUU
30HUPYIOIIEr0 UMIYJIbca JIJIs KaX 01 30HbI U MokeT focTuratsh 50000 M u 60J1ee B KaXK10M
HaIpPaBJICHUH, KOJIMYECTBO KOHTPOJIUPYEMBIX 30H OIPEIEIseTCs] HEOOXOAUMOM BETMYMHOMN
YACTH S3HEPTUM 30HIMPYIOLIErO UMITYJIbCA, OTBOJMMOMN K KOHTpoJupyeMbiM 30HaM U KO/I.
[TpenmoututenbHO, HE OTPAHUYUBASICH, U3BEIIATEIb MOXKET OBITh UCIIOJIB30BAH B CUCTEMAX
OXPaHHOM CUTHAJIM3ALMY IIEPUMETPOB MaJIbIX U IIPOTSKEHHBIX TEPPUTOPUM, BKITFOUYAS
KOHTpPOJIb cocTosiHus JaTuukoB KO/I, ucnonb3yeMbIX U1l KOHTPOJIS, MOJIOKEHHUSI BOPOT U
KaJIUTOK U TOMY IIOJJOOHOT0 6€3 MCIOIB30BAHUS AIEKTPUIECKOi aHepruu. [IpenmnouyrurensHo,
HE OI'PaHUYMBASICh, U3BEIIATEIN MOTYT OBITh UCIIOJIb30BAHBI BO B3pPBIBOOIACHBIX Cpeax, B
ycrnoBusax 100% BIa)XHOCTH, TTOBBIIIIEHHOM 3aTra30BaHHOCTH U 3aIIbIJIEHHOCTH, IIpU paboTe B
BOJIE, BKITIOYasi KAHAJIM3ALMOHHBIE CTOKH, B YCIIOBUSIX MOBBIIICHHON paAualiu, B YCIOBUSX,
UCKJTIOYAIOIIMX BO3MOXKHOCTh TPUMEHEHUSI SJIEKTPUUECKUX TPUOOPOB, B YCIOBHUAX
3JIEKTPOMArHUTHBIX IIOMEX BBICOKOM MOITHOCTH.

[31] Ha ¢ur. 1 nokazana npumepHasi pyHKIMOHAIbHAS CXEMa U3BEIIATENST OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT' O, B COCTABE KOTOPOI'O UCIIOJIb30BAHbI COBMELIECHHbIE
unTepdepomeTpsl. [IpeanoyTurensHo, He OTpaHUYMBASICH, TIPeIaraeMblii u3Bematens 100
OXPAaHHBII BOJIOKOHHO-OIITUYECKUIA, B COCTABE KOTOPOTO UCIIOJIb30BAHBI COBMELIEHHBIE
UHTEP(HEPOMETPBI, CO CCBUTKOM Ha (UT. 1, COIEPIKUT, 10 MEHBIIIEH Mepe: TPUEMOTIEpe/IatoIIee
ycrpoiictBo 101, conepaxaliiee BBIYUCIUTEIILHOE YCTPOMCTBO U OJIMH UIIA HECKOJIBKO
pedIIeKTOMETPOB, B TOM YHCJIE, C OOBEAUMHEHHBIMU BBIXOIAMU U3Ty4YaTeNsl U TPUEMHHKA
CUT'HAJIOB, K KOTOPBIM ITOJKJIIOYAETCS TPAHCHOPTHAs 4acTh 102 ONTUYECKON CXEMBI
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u3Bewaresns. [ lpeanoyTuTenbHO, HE OTPAHUYMBASICh, TPAHCIIOPTHAS YacTh 102 u3Bemaresns
100 cocTouT U3: OTPE3KOB BOJTOKOHHO-ONTUYECKOTO KA0EIIsl, COEIMHUTENILHBIX 3JIEMEHTOB,
nenutesis 103 MOITHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSIIETO U3 CINTUTTEPOB, 00ECIICUNBAIOIINX
CHWDKEHHME MOIIHOCTH 3HEPTUHU JIa3€PHOTO UMITYJIbCA B PACIIPEAEIIEHHON OIITUYECKON CXEME
u3BeIaTens 10 Heooxoaumoro ypoBHs. [IpeanouyTurenbHo, HE OTPAHUYUBASCH,
YYyBCTBUTEJIbHBIE 3JIEMEHTBI COCTOAT U3: CIUIUTTEPA 104, pa3Aenstomero 3Hepruto
30HIMPYIOLIETO UMITYyJIbCa Ha ABE 4acTH, OTpe3KoB 105, 106 4yBCTBUTEIBHBIX 3JIEMEHTOB
BOJIOKOHHO-OIITHUECKOT0 Kabes, crmutrepoB 107-110, 112, 113, npuueM uatephepoMeTp
MaitikenbcoHa 00pa30BaH COBMECTHO cIruiuTTepom 104, otpeskamu kabdens 105, 106,
CIUTUTTEpaMU-pa3aeauTeasMu uutephepomeTpon 107, 108 u cmTTepaMu-oTpakaTeIsIMy
112, 113, uatepdepomerp Maxa-Ilenaepa oOpa3zoBan coBMeCTHO CIUTTEpoM 104, oTpeskamu
kabens 105, 106, cimutrepamMu-pasaenurensaMu uatepdepomerpos 107, 108, crmutrepoM-
cymmatopom 109 u crumurtepom-oTpaxkateneM 110, HeoOs3aTeabHO, ¢ KaTymkoi 111.
[TpennouTuTenbHO, HE OTPAHUUMBASICH, CILIUTTEP 104 1 KOHIBI OTPE3KOB Kabenen
YYBCTBUTEIBHBIX 3JIEMEHTOB pa3MeIlEeHbI B OJHON COeAMHUTETbHOM My Te, a CINIUTTEPbI
UHTEP(HEPOMETPOB - B APYTON COSTUHUTEIFHON My(TE UK B HECKOJIBKUX COSIUHUTEITHHBIX
MydTax. Hanpumep, He orpaHUYMBAsICh, CILIUTTEpbI-oTpaxkaTtenu 112, 113 unrepdepomerpa
MatikenbCoOHa MOTYT OBITh pa3MEIleHbI B OJTHOM IPYTOM COSAMHUTEIbHOM My((dTe, a CITTUTTEP-
cymmatop 109 u crmurrep-oTpaxkaresb 110, HeoOa3aTeNbHO, ¢ KaTymko# 111
unteppepomerpa Maxa-Llennepa - B eliie oJHOM APyrov COeIMHUTETLHON My]Te.
[IpennouyturennbHO, HE OTPAHUYUBASICH, TPAHCIIOPTHAS YACTh COJICPKUT HECKOJIBKO
OTBETBIICHUI (KAaK MUHUMYM I10 KOJIMYECTBY KOHTPOJIUPYEMBIX 30H U IPUMEHEHHOM
OIITUYECKOM CXEMBI JEJIEHUSI SHEPTUU 30HIUPYIOIIETO UMITYJIbCA JEIUTEINS ), KOTOPBIE
IIOCTYIIAIOT Ha BXOJ COOTBETCTBYIOLIETO CIUIUTTEPA 104, pa3MEIIEHHOTO B COOTBETCTBYIOILIEH
coeauHUTEIbHOM MydTe. B KauecTBe mpumMepa, HO He OrpaHudeHMs, CruuTTepsl 110, 112, 113
KaXXIbIii MOT'YT OBITh peaIM30BaHbl Ha 0a3e LMPKYIATOPOB. B kauecTBe mpumepa, HO HE
OrpaHUYEHUS], BMECTO KAaTYIIKHU 111 MOKeT ObITh UCMOJIb30BAHA UHAS ONITUUECKAsT JTMHUS
3aJIEP>KKU, HAITPUMED, HE OTPAHUYMBASICh BBIIIOJIHEHHAS IIOCPEACTBOM COCIMHEHHUS B
ONTUYECKYIO LIEMb HEOOXOAUMOM JUTMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OMTUYECKOTO Kabesl.
[32] Takoi uzBemartens 100 oXpaHHBIN BOJIOKOHHO-OIITUYECKUIM TPEATIOUYTUTENIBHO, HE
Or'paHUYMBASICh, pabOTAET ciaenyomnM 00pa3oM. [IpeanouTurenbHo, HE OTPAHUUYMBASICh,
OT UCTOYHHUKA JIA3EPHOT0 U3TTyYEHUS B ONITUYECKYIO CXEMY Ha BXOJ JACIIUTEISI MOLTHOCTH
TPAHCIOPTHOM YaCTHU YCTPOMCTBA IIOCTYNAET KOPOTKUM JIA3€PHBIN UMITYJIbC, [AE IIPOU3BOIUTCS
JIEJIEHUE MOLIIHOCTHU UMITyJIbca Ha noJyid. [IpeanoururenbHo, HE OrpaHUUUBASICH, NEIIUTEID
BBIIIOJIHEH U3 CIUNIUTTEPOB C PA3JIMYHON CTEIIEHBIO IEJIEHUS, PACIIOTIOKEHUE CINIUTTEPOB
JIETIUTENSI COOTBETCTBYET ONTUYECKON CXEME YCTPOMCTBA U CTPOTO HE OMPENEIISIETCSI.
[TpeanouturenbHO, HE OrPAHUUUBASICH, PA3AECIIEHUE SHEPTUM 30HAUPYIOLIETrO UMITYJIbCA
MPOU3BOAMUTCS 10 HEOOXOIUMOT'O YPOBHS MOIIIHOCTH B LEJIX 00ECIIeYeHUs! BETMUMHBI
CUTHAJIOB OTPA’KEHUSsI, COOTBETCTBEHHO, UHTepepomeTpa MalikeabcoHa U uHTEphEpoMeTpa
Maxa-Llennepa oT 4yBCTBUTEIILHON YACTHU ONITUYECKON CXEMbBI YCTPOUCTBA B HOMUHAJIBHOM
JIMana3oHe MIKaJIbl K3MEPEHUI TPUEMHOTO YCTpOHCTBA. [ IpenouTurenbHO, HE OTPAHUYMBASCh,
BpeMsi TOCTYIUICHUS MHTeP(EepUPYIOIIMX CUTHATIOB Ha BXO/1 IPUEMHOTO YCTPOMCTBA 3aBUCUT
OT CKOPOCTH PACIIPOCTPAHEHUS JIa3€PHOTO U3IIYUYEHHUs B MaTEpUAJIE ONTUYECKOTO BOJIOKHA,
OT JJIMHBI TPAHCIIOPTHOM YaCTH U JIMHBI YyBCTBUTEIIBHOMN YACTH, BKJIIOUYAS JJIMHY
peryIMpoBOUYHBIX KaTylek. [IpeanoyturenbHO, HE OTPAHUYMBASICh, BEJIMUMHA CUTHAJIOB
OTpa’XeHHUs, COOTBETCTBEHHO, MHTep(epomeTpa MalikenbcoHa u uHTephepomerpa Maxa-
Llennepa 3aBUCHUT OT CTEINIEHU 3aTyXaHUsI CUTHAJIA B OIITUYECKOM BOJIOKHE, CTEIIEHHU JIEJIEHUS
SHEPIUM 30HAUPYIOIIErO UMITYJILCA B TPAHCIIOPTHOM YAaCTHU YCTPOMCTBA, BEJIMUMHBI CABUTA
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(a3 Bo3BpaIaeMbpIX CUTHAJIOB YYBCTBUTEIIBHOM YaCTH YCTPOMCTBA, CBI3aHHOM C Pa3HOCTHIO
(hOPMBI U ITTUHBI My TEH IBU)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHMs BO3/ICHCTBUSI.
[TpeanmouTurenbHO, HE OrPAHUUUBASICH, U3BMEHEHUE BEJIMUUHBI CYMM CUTHAJIOB
uHTEP(HEPOMETPOB COOTBETCTBYET BEIIMUMHE U XapaKTepy ynpyrou aepopmanuu
YYBCTBUTEIILHON YACTU YCTPONUCTBA BO3HUKAIOIIETO OT JUMHAMUUYECKOTO BO3EHCTBUS
HAPYLIMTEIIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIUIEHA YYBCTBUTEIIbHAS YACTh yCTPOWUCTBA.
[TpennouytutenbHO, HE OTPAHUYUBASICH, ONITUYECKAS CXEMA KAXKIOH KOHTPOJIUPYEMOU 30HBI
UCIIOJIB3YET JIF0OOM METO 1 peJIEKTOMETPUUECKOTO U3MEPEHMUSI, B TIOOOM COUETAHUHU, B TOM
YKCJIe, METOJT COBMEIIIEHHBIX UHTEP(PEPOMETPOB, B TOM YHUCIIE, METOJI JIBYXJTyUEBBIX
uHTeppepomeTpoB Matikenbcona u Maxa-Llennepa, u cogepkut, COOTBETCTBEHHO, KOHTYPbI
unTeppepomerpa Maiikenbcona u uaTeppepomerpa Maxa-Lienaepa. I1peanouturensHo,
HE OrPaHUYMBASICh, OJTHU U TE K€ OTPE3KH ONTUUECKUX BOJIOKOH KaOess SIBIISIOTCS
YYBCTBUTEILHBIMHU JJIEMEHTAMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/1A€TCs CABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUMU C OKAa3aHHBIM (PU3UIECKUM BO3/ICHCTBUEM.
[TpeanmouturenbHO, HE OrPAHUYMBASICH, YYBCTBUTEIIBHOCTh ONITUYECKON CXEMBI
unTeppepomerpa Maxa-l{eHnepa kK MEXaHMUECKUM BO3IEMCTBUSIM OJMHAKOBA HA BCEM
MPOTSIKEHUU YYBCTBUTEIILHON YACTH ONITUYECKOMN CXEMbI, BEJIMUMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOIITHOCTH U3JIydaTessl, HAUaJIbHOTO 3HAUCHHUS Pa3HOCTH (a3, a U3MEHEHUE
BEJIMYUHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI U XapPAKTEPUCTUKU BO3JICUCTBUS
Ha YYBCTBUTEIIbHYIO YaCTh ycTpoicTBa. [IpeanoyTurenbHo, HE OTpaHUUMBASICh, KOHTYD
OTITHYECKOM CXEMBI, IIPEICTABIISIET COOO0M HeCcOATAaHCUPOBAHHBIN ABYXJTy4eBOM HHTEPHEPOMETP
Maxa-Ilennepa, MeTO1 OIYyUYEHUS] CUTHAJIOB PeUIEKTOMETPUUECKUH, JIJIS1 YETO
MPEANIOYTUTEIFHO BEIPABHUBAHUE JIJIMHBI II€Y UHTEPPEPOMETPOB C TIOIMTYCTUMOMN
MOTPELIHOCTHIO B IPEIeIax JIUTEIBHOCTU PACIIPOCTPAHEHUS 30HAUPYIOLIETO UMITYJIbCA,
MpUYeM MPU HEOOXOIUMOCTHU JJIMHA OJTHOTO U3 IIJIeY KOMIIEHCUPYETCSl YyCTAHOBKOM
JIOTIOJTHUTEILHOM KATYIIKUA U3 OJTHOMOJIOBOT'O BOJIOKHA, JIMOO UCTIOIL30BAHUEM
MOCJIeI0BATEIbHOM ONTUYECKOM 1IeTT HEOOXOAMMOM IJIMHBI U3 PE3EPBHBIX JKUIJI BOJIOKOHHO-
orntuueckoro kaodens. [IpeanoururebHO, He OrPAHUYUBASICh, 30HAUPYIOLIMN UMITYJILC B
untepdepomerpe Maxa-llennepa B npeaaraeMoi OnNTUUECKON CXeMe ABAXK bl TPOU3BOAUT
pasesieHue U CII0’KeHUE MHTEPEepUPYIOIIUX CUTHANIOB. [IpeAnouTuTeIbHO, He OTpaHUYMBAsICh,
YyBCTBUTEIILHOCTH OITHUECKOM CXeMBbI MHTEphepoMeTpa MalKerbcoHa K MEXaHUUECKUM
BO3JICUCTBUSM OJMHAKOBA HA BCEM IIPOTSIKEHUH UYBCTBUTEIIbHOW YaCTU OIITUUYECKOM CXEMBI,
BEJIMUMHA CUTHAJIA OTPAXKEHUS 3aBUCUT OT MOITHOCTH U3JIy4aTesIsl, HA4aJIbHOTO 3HAUYCHUS
pa3HocTH a3, a U3MEHEHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPA’KEHUS 3aBUCUT OT CUJIBI U
XapaKTEPUCTUKHU BO3JIEUCTBHS HA UYBCTBUTEIIBHYIO 4acTh ycTpoicTBa. [IpennoururensHo,
HE OTpaHUYMBasICh, KOHTYP ONTHUECKOM CXeMbI HHTepdepoMeTpa MalKelIbcoHa, TPEACTABIISICT
co00i1 HecOaTaHCUPOBAHHBIN ABYXTy4eBOM MHTepdepoMeTp MaiikeIbcoHa, METO ITOTYYCHHS
CUTHAJIOB peICKTOMETPUUCCKHIA, UTSI paOOTHI MHTEPpPEpOMETpa TAKKE TPEATIOUTUTEITHHO
BbIPABHUBAHUE JJIMHBI IJIEY YYBCTBUTEIIBHOTO 3JIEMEHTA C JOIMYCTUMON MOTPELIHOCTHIO.
[TpenmoururenbHO, HE OTPAHUYMBASICH, 30HAUPYIOIIUN UMITYJIbC B UHTEPhEpOMeTpe
MalikenbcoHa B IPENIAra€MOi ONTUYECKON CXEME TPOU3BOUT PA3/IEIIEHAE CUTHATIOB Ha
cruarrepe 104, mpoxoxaeHue 10 BOJIOKHAM OTPe3KOB 105 1 106 4yBCTBUTENIBHBIX JJIEMEHTOB,
paszenenue curHaiaoB Ha crmuTTepax 107 u 108 Ha 1o uHTEpPEepOMETpPOB, OTPpAKEHUE HA
crmutTepax 112, 113 moBTOpHOE MPOX0XKACHUE B 00paTHOM HampaBjeHUHU B oTpe3kax 105
u 106 u cioxxenue Ha cruutrepe 104 mpu clieroBaHUU B 0OpaTHOM HaIlpaBJIEHUH, 00pa3ys
00BEIMHEHHBIN CUTHAJI MHTEP(PEPUPYIOLIUX MEX Ty cOOOM OTpakeHUM, MOCTYIMAIOUIUI Ha
BXOJl IPMEMHUKA CUTHAJIOB. [IpennoyTurenbHo, HE OTPAHUUMBASICH, [UISI UCKJTIOUECHUS
CUMMETPUYHBIX BO3JICHCTBUI HA ONITUYECKHE BOJIOKHA YYBCTBUTEIbHBIX YaCTEW YCTPOUCTBA
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KQXJ10M KOHTPOJIMPYEMOM 30HBI, CHXKAIOIIUE UYBCTBUTEIIBHOCTh YCTPONCTBA, UCTIOJIBL3YIOTCS
OTNTUYECKUE JKUJIbI PA3HBIX IJIEY B ABYX PA3HBIX BOJIOKOHHO-ONTUYECKUX KAOEsX,
PACIIOJIOKEHHBIX HA pa3HbIX YACTAX 3arpa’kJIeHUN U KOHCTpYKIMH. [IpeanoururenbHo, He
OTrPAaHUYMBASICH, AAPECALMS U IPUCBOCHUE YCIIOBHBIX HOMEPOB UyBCTBUTEIIbHBIM YACTIM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) TPOU3BOAUTCS BBIUUCIIUTEIILHBIM YCTPOUCTBOM Ha
OCHOBaHMM BPEMEHH IIPUX0Ja ABYX CUTHAJIOB, COOTBETCTBEHHO, HHTEppepoMeTpa
Maiikenbcona u unreppepomerpa Maxa-ILlenaepa. [IpeamnoyrurensHo, He OTPAHUUUBASICH,
K JTFOOOM YaCTH ONITUYECKOM CXeMBI YCTPOMCTBA MO JJIMHE TPAHCIIOPTHOM YaCTH MOTYT
MOJKJIIOYATHCS IPYTUE YYBCTBUTEIBHBIE 3JIEMEHTHI C APYTOM ONTUYECKON CXEMOH,
UCIIOIB3YIONIEH pehIeKTOMETPUUECKHUI METO M3MEPEHHUS B PA3JIMYHBIX COUETAHMSIX, & TAKKE
KOHIIEBBIE OITTOBOJIOKOHHBIE TATUMKHU CO CTATUYECKOM MH(POPMAIIHUEH.

[33] [IpennouTUTENBHO, HE OTPAHUYMBASICH, OTIMCBIBAEMbIN M3BelaTesb 100 oOXpaHHbIN
BOJIOKOHHO-OIITUYECKHUI, B COCTABE€ KOTOPOT'O UCITOJIb30BAHBI COBMEIIIECHHBIE
UHTEP(hEPOMETPBI, OTHOCUTCS K TEXHUUECKUM CPEJICTBAM OXPaHbI, B KOTOPBIX B KAUECTBE
YyBCTBUTEIBLHOTO 3JIEMEHTA UCIIOJIB3YETCS OJTHOMOIOBBIN ONITOBOJIOKOHHBINM Kabelb.
[IpeanouyturennbHO, HE OTPAHUYMUBASICH, OTIUCBIBAEMOE YCTPOWCTBO NPEAHAZHAYEHO TSI
30HAJILHOM OpraHu3aluu pyoexkeit oxpaHsl. [IpennoyTuTeIbHO, HE OTPAaHUYUBASCH,
OITMCHIBAEMOE YCTPOMCTBO MOXKET pabOTaTh B YCIOBMSX IMOBBIIIEHHBIX TPOMBIIIICHHBIX
MOMeEX U MPUPOTHBIX BO3JIEUCTBUI U ITpeIHA3HAYEHO JIJ1SI OXPAHbI TEPPUTOPHIL, 00YCTPOESHHBIX
THOKMMU CEeTYATBIMM 3aTPaKICHUSIMH, C KO3BIPbKAMHU M HABEPIIIMEM U3 apMUPOBAHHOMN
KOJIIOUEH JICHTHI UJIM Ha 3arpaxAeHUsIX, OOYCTPOCHHBIX YACTUYHO TMOKUMU U YIIPYTUMU
3JIEMEHTAaMM, BKJIIo4asi CUTHaJM3anuio noakona. [IpeanoyrurenbHo, HE OrpaHUYMBASICh,
MMpeaIaraeMoe yCTPOKUCTBO ITOCTPOEHO C MPUMEHEHUEM CTAHAAPTHOTO TUITOBOTO
000py1I0BaHUS, MPUMEHSIEMOT0 B OITOBOJIOKOHHOM TEXHUKE U CTIEUAIbHOTO IPOTPAMMHOTO
obecrnieuenus. [IpeanouTurenpHO, HE OrPaHUYMBASICH, TIpEIaraeMoe ONTOBOJIOKOHHOE
MHOTO30HHO€ CUTHAJIM3AIMOHHOE YCTPOWCTBO OXPAHBI IEPUMETPOB MAJIBIX U TPOTSKEHHBIX
00BEKTOB, OCHOBAHO Ha MCIOJIb30BAaHUN BBICOKOUYBCTBUTEIBHOTO 3(eKTa 3aBUCUMOCTH
($ha30BO-MOISIPU3ANUOHHBIX, AMIUTATYIHBIX M YACTOTHBIX XaPAKTEPUCTUK BEJTUUUHBI
BO3BpalllaéMbIX CUTHAJIOB MHTepdepomeTpa MatikenbcoHa u untephepomeTpa Maxa-
Llenaepa, oOpa30BaHHBIX IIPU MIPOXOKACHUU YACTH SHEPTUHU 30HIUPYIOIIETO UMITYJIbCa
JIA3epHOTO U3JTyUYECHUS Yepe3 ONTUUECKOE BOJIOKHO B IIPSIMOM M OOpAaTHOM HampaBjIeHUU, B
KOHTYpaX ONTHYECKOM CXEMBI YCTPONCTBA, MOTYJIMPOBAHHBIX (PU3NUECKUMH BO3ACHUCTBUSIMHU
Hapywwurens. [IpeanoyturenbHO, HE OTPAHUYMBASCH, B IPEJIATAEMOM YCTPOWCTBE
UCIOJIb3yeTCsl pedIeKTOMETPUUYECKUM METO/T ITOJIYYEHHUSI CUTHAJIOB OTPAXKEHUS C 1IEJIbIO
OINpEJIeNICHUS UX IMHAMUYECKUX CBOUCTB. [IpearnoyTuTenbHO, HE OrPAHUYMUBASICh, CUTHAJIbI
OTPAXKEHUS UM BO3BpAIIAEMbIE CUTHAJIBI IOCTYITAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
MOCJIEA0BATEIILHO U PA3ACIISIIOTCS MEX Ty COOOH 10 BpeMeHM noctyruieHus. [ IpeanoyturensHo,
HE OTPAHUYMBASCH, A/IPECALUsI CATHAJIOB BO3BPAILICHUS (OTPAXKEHUSI) OT UYBCTBUTEIbHBIX
3JIEMEHTOB Y ONTUYECKUX JATUYMKOB OCYLIECTBIISIETCA OJJHO3HAYHBIM COOTBETCTBUEM MEKTY
JIATbHOCTBIO PA3MELIECHUS YyBCTBUTEIILHOTO JIEMEHTA U BPEMEHEM MMOCTYIUICHUSI CUTHAJIA
OTPaXEHUS Ha BXO/I MPUEMHOT0 yCTporcTBa. [IpeAnoyTUTEIbHO, HE OTPAHUYMBASICh, CHTHAJIBI
oTpakeHul nHTEphepomeTpa MalikenbcoHa u uHTeppepomerpa Maxa-Ilenaepa 10 KHBI
MPUXOAUTH HA BXOJI IPUEMHOT'O YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIUPYETCS JITTMHON
YYBCTBUTEIILHOTO 3JIEMEHTA, JTMOO JOTIOTHUTEILHOM KaTYIIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU
YyBCTBUTEIBLHOTO 3JIEMEHTA, TMO0 UHOM ONTUYECKOM JIMHUEN 3a/IEPIKKU, KaK 3TO OITMCAHO B
HACTOSIIEM JOKYMEHTE.

[34] Taxum 00pa30oM B KadecTBE OIMUChIBaeMoro u3Bematess 100 oOXpaHHOTO BOJIOKOHHO-
OINTUYECKOTO, B COCTaBE KOTOPOTO UCTIOIb30BaAHbI COBMEIICHHBIE UHTEPhEPOMETPHI, 3asIBIICH
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U3BeIATEe b OXPAHHBIA BOJIOKOHHO-OIITUYECKHIA, B COCTABE KOTOPOTO MCITOIb30BaHbI
COBMEIIIEHHBIE HHTEPPEPOMETPHI, IO MEHBIIIEH MEPE, COACPIKAIIMI CTAHIIMOHHYIO YacCTh C
MIPUEMOTIEPETAIONIIM YCTPOUCTBOM, COSIMHEHHBIM C JIMHEMHOW YaCThIO YIIOMSIHYTOT'O
W3BEIIATENS, TPUUEM JIMHEWHAS 9aCTh MPEACTABIISIET COOOM Pa3BETBIICHHYIO ONITHUECKYIO
CXEMYy Ha OCHOBE CIUTMTTEPOB M BOJIOKOHHO-OIITHYECKOTO Ka0es, KOTOPbIE TTOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KAa0eIIs CBSI3BIBAIOT MEX Yy COOOM
IpUeMoIIepeatolee YCTPOMCTBO U UyBCTBUTEIIBHBIC 3JIEMEHTHI U3BEIIATEIISI OXPAaHHOTO
BOJIOKOHHO-OTITUUECKOT0, COJIEPXKAIIYI0 3aMKHYTHIM U PA30MKHYTHIA KOHTYPBHI,
(hopMUPYIOIITHE CUTHAITBI OTPAKEHHUM, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUIECKOTO BOJIOKHA
KaOeIIs SIBJISIOTCS UyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(PEPOMETPOB, B KOTOPBIX CO3/IACTCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA, B COOTBETCTBUU C OKA3aHHBIM (PU3UIECKUM
BO3/ICUCTBUEM, OJJMHAKOBBIM TSI 000X KOHTYPOB, ITPUYEM 3aMKHYTHIA KOHTYP IIPEICTaBIISICT
coboit uaTepdepomerp Maxa-lLlenaepa, a pa3oOMKHYTBINM KOHTYP IIpeACTaBIIsIeT coO0it
uHTepdepomerp Matikenbcona. Heo0s3aTenpbHO, CIUTMTTEPHI OTpakaTesieil unTephepomeTpa
MaiikenbCoHa U CIUTUTTEP CyMMAaTOpa U CIUIMTTEp OTpa)kaTeis uureppepomerpa Maxa-
Llennepa pa3merieHsl B OHOM coequHUTENbHON My(dTe. Heobs3aTenpHO, CrUMTTEphI
oTpakaTesiel uHTephepoMeTpa MalikelIbCOHA U CITIMTTEP CyMMaTOpPa U CIUTUTTEP OTPaKaTENS
unTeppepomerpa Maxa-L{ennepa pa3MenieHbl B pa3HbIX COCTUHUTEIBHBIX My TaX.
Heo0Os3aTenbHo, mpueMotnepearoliee yCTpOMCTBO SBIISIETCS peIIeKTOMETPOM ¢
00BETMHEHHBIM BXOJIOM M BbIX0/10M. HeoOs13aTenbHO, pa3BeTBIICHHAS ONTHYECKas cXemMa
COJICPKUT ONITUYECKYIO JIMHUIO 3aJICPXKKH, BBIITOJIHEHHYIO ITOCPEACTBOM COEIMHEHUS B
OTITUYECKYIO LEMb HEOOXOIMMOM JUTMHBI PE3EPBHBIX JKUJI BOJIOKOHHO-ONITUYECKOTO KaOers,
WM BBITIOJIHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO BoJIoKHA. Heobs3aTenpHO, OMH U3
CIUTMTTEPOB ONTUYECKOM cxeMbl uHTepepoMmeTpa Maxa-lleHnepa BeIIIOTHEH Ha Oase
npkynstopa. Heo0s3aTenbHO, pa3ieMTen ONTHIECKOM CXeMbI HHTEppepoMeTpa
MatikenbCOHa BBITIOJTHEHBI HA 0a3e MUPKYISATOPOB UK CITMTTEpOoB. Heobs3aTenbHO,
pa3BETBJIICHHAS ONTUYECKAs CXeMa BBITIOJIHEHA C BOZMOYKHOCTBIO TIEpeIaul CUTHAIOB
oTpaxkeHust uHTephepomerpa Maxa-Llennepa nmocsue ux oTpakeHust B 0OpaTHOM HAIPABIICHUH,
r7ie 00ecreunBaeTCs UX MMOBTOPHOE pa3/iejICHUE U ITPOXOKIACHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpaTHOM HAIIPABJICHUU C U3MEHEHUEM (pa3bl CUTHAJIOB
OTPaXEHUs, TIOCIIe YeTO 00eCIIeUMBAETCS CYMMUPOBAHUE CUTHAIOB OTPAKEHHUS U X
uHTepdepupoBanue. Heobs13aTebHO, pa3BETBIICHHAS! ONITHUYECKAsI CXeMa BBITTOJTHEHA C
BO3MOKHOCTBIO TIEpETay CUTHAJIOB OTpakeHUs uHTepdepomerpa Maxa-Llenmepa mo
OT/IETILHOMY ITyTH K IPUEMOTIepeatoIeMy yCTpOUCTBY O0e3 u3meHenuit. [Tpuuem
unteppepomerp Maxa-lLlennepa u uateppepomerp MarikenbcoHa TPEACTABIISIOT COOOIA
JIBYXJTy4eBbIe HHTEP()EPOMETPBI, UyBCTBUTEIIBHOCTh KOTOPBIX K MEXaHUUECKUM BO3ICHCTBUSIM
OJIMHAKOBA Ha BCEM MPOTSHKEHUH YyBCTBUTEILHOMN YaCTH, TPUYEM BEJIMYMHBI CYMM CUTHAJIOB
OTPaXeHUsI KOHTYPOB UHTEPHEPOMETPOB 3aBUCIT OT MOIITHOCTH U3ITydaTe s, BETMUNHBI
OTBETBJICHHOM JOJIM SHEPTHU 30HIUPYIOLIETO UMITYJIbCa, HAYaTbHOTO 3HAYCHUS PA3HOCTU
(a3 BO3BpaIllaeMbIX CUTHAJIOB, 4 U3MEHEHHUE BEJIMYMHBI CyMMbI CUTHAJIOB OTPAKCHUS 3ABUCUT
OT CHJIbI, U JMHAMWYECKON XapaKTEPUCTUKHU BO3JICHCTBUS HA YYBCTBUTEIBLHYIO YaCTh
U3BeIIaTes, mpu 3ToM uHTephepomerp Maxa-Llenaepa u unreppepomerp MatikenbcoHa
He cOaJTaHCUPOBAHBI, IPUYEM JJTUHBI TJIed HHTEP(HEPOMETPOB BEIPOBHEHBI C JIOITYCTUMOMN
MOTPEITHOCTBIO, 3aBUCSIIEH OT JJIUTEIIbHOCTH JIA3EPHOTO 30HIUPYIOIIEr0 UMITYJIbCa, TIPH
3TOM JUTMHA OJTHOTO U3 TIJIeY, ITPX HEOOXOIMMOCTH KOMIICHCUPOBaHA KaKOM-JIMOO ONTUYIECKOM
JIMHHUEN 3aJCPIKKH.

[35] Takum 0Opa30M B KauecTBe JUHEHHOM YaCTH 3asBJICHA JTMHEHHAS YaCTh U3BEIIATEIIS
100 0XpaHHOTO BOJIOKOHHO-OIITUYECKOT0, B COCTABE KOTOPOT'O UCITOIb30BaHBI COBMEIIICHHBIE
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UHTEP(PEPOMETPBI, TPeICTABIISIONIAs COOON Pa3BETBIEHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUIMTTEPOB U BOJIOKOHHO-ONTHYECKOTO Kabesis, KOTOPbIE MOCPEACTBOM COEAMHUTEIbHBIX
My(T ¥ TPAHCIIOPTHOT'O KaOeJlsi CBA3BIBAIOT MEX/1y COOOM MPUEMONIEPEAIOIIEE YCTPOHUCTBO
Y UyBCTBUTEIIbHBIE 3JIEMEHTHI U3BEILATENSI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT' 0, COAECPIKAIILYIO
3aMKHYTBIN U PA30OMKHYTbBIN KOHTYPbI, GOPMHUPYIOIIME CUTHAIBI OTPAXEHUH, Y KOTOPBIX
OJIHH U T€ 7K€ OTPE3KH OITUUECKUE BOJIOKHA KaOeJIsl ABIISIOTCS YyBCTBUTEIbHBIMU JIEMEHTAMU
UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (Da3bl 30HAMPYIOMIETO UMITYJIbCa B
COOTBETCTBUM C OKa3aHHBIM (PU3MUECKUM BO3JIEICTBUEM, OJIMHAKOBBIH J1711 000MX KOHTYPOB,
MpUYEM 3aMKHYTBIM KOHTYP IpeacTaBiseT coboit nuuteppepomerp Maxa-Llenaepa, a
Pa30MKHYTBII KOHTYp IIpeACTaBIIsieT coooi nurephepomeTp Marikenscona. HeoOs3aTenbHo,
CIUTMTTEPHI OTpakaTtenei nuutepdepomerpa MaiikenbCcoHa U CIULTMTTEP CyMMATOPA U CIUTUTTED
oTpaxaTtens uHTepdepomerpa Maxa-Llenaepa pa3merieHbl B OJTHOM COSMHUTETEHON My Te.
HeoOs3aTtenbHo, CIUIMTTEPBI OTpakaTenel nHTepdepoMeTpa MalkeabcoHa U CIUTUTTED
CyMMAaToOpa U CIUTUTTEp OTpaxatelns uHTepdepomerpa Maxa-Llennepa pa3MenieHsl B pa3HbIX
COEIMHUTENBHBIX My(Tax. Heobs3aTenbHo, MpueMornepeaaroliee yCTponcTBO SIBIISIETCS
pedIIeKTOMETPOM ¢ 0OBETMHEHHBIM BXOJIOM M BbIX0/10M. HeoOs3aTenbHO, pa3BeTBICHHAS
ONTUYECKAs CXeMa COACPKUT ONTUYECKYIO JIMHUIO 3a/IEPKKH, BBITTOJIHEHHYIO ITOCPEACTBOM
COEJIMHEHUS B ONTUYECKYIO LIeNTb HEOOXOIMMOM ITIMHBI PE3EPBHBIX KU BOJIOKOHHO-
OINTUYECKOT0 KAOEeIIsl UM BBIIIOJIHEHA B BUJIE KATYIIKU U3 OITUYECKOTO BOJIOKHA.
Heo0s3aTtenbHo, 0J1MH U3 CIUIUTTEPOB ONTUUECKOM cxeMbl MHTephepomeTpa Maxa-Llennepa
BBINOJIHEH Ha 0a3e nupkyiaropa. HeoOs3aTenbHo, pa3aeuTend ONTUYECKON CXEMBI
uHTepdepoMeTpa MalikeabCoHa BBIIIOJIHEHBI Ha 6a3e LMPKYJISITOPOB UM CIUIUTTEPOB.
Heobs3aTenpHo, pa3BeTBICHHAS ONITUUECKAS CXEMA BBIITOJIHEHA C BO3MOXKHOCTBIO ITEpeaayun
CUTHAJIOB OTpakeHus uHtepdepomerpa Maxa-Llenaepa nocie ux orpaxeHus B 0OpaTHOM
HaIPaBJIEHUH, I'JIe 00€CIIeUnBAETCS UX ITOBTOPHOE Pa3/IeJIEHUE U ITPOXO0KIEHUE UMU OTPE3KOB
YYBCTBUTEIBHBIX JIEMEHTOB B 0OpPATHOM HAIPABJICHUHU C UI3MEHEHHUEM (pa3bl CUTHAIIOB
OTpa)XeHUs, IIOCIIE Yero 00ECTIeYMBAETCS CYMMUPOBAHUE CUTHAJIOB OTPAKEHUS U UX
unTepdepupoBanue. Heobs13aTenbHO, pa3BeTBIEHHAS ONITUYECKASI CXEMa BBITIOJHEHA C
BO3MO’KHOCTBIO MIEPEayl CUTHATIOB OTpaxkeHust unteppepomerpa Maxa-Llennepa no
OT/IETILHOMY IIyTH K IPUEMOTIepealoleMy yCTpOUCTBY 6e3 usmenenui. [Tpuuem
unTepdepomerp Maxa-Llennepa u unTepdPepoMerp MaiikenbcoHa MPEACTABISIOT COOO0M
JIBYXJTy4eBbIE UHTEPPEPOMETPBI, UyBCTBUTEIBHOCTb KOTOPBIX K MEXaHUUECKUM BO3/IEHCTBUSIM
OJIMHAKOBA Ha BCEM MPOTS)KEHUU Yy BCTBUTEIIbHON YaCTH, IPUYEM BEJTMUUHBI CyMM CUTHAJIOB
OTpaX€HUs KOHTYPOB UHTEP(PEPOMETPOB 3aBUCIT OT MOLUTHOCTH U3J1y4aTelsl, BEIMUMHBI
OTBETBJIEHHOM JI0JIM SHEPTUU 30HAUPYIOLIErO UMITYJIbCA, HAYaIbHOIO 3HAYEHUS] PA3HOCTH
(a3 BO3BpAIllAeMbIX CUTHAJIOB, & U3MEHEHUE BEJIMUMHBI CyMMbI CUTHAJIOB OTPAKEHUS 3ABUCUT
OT CUJIBI U IMHAMMUYECKON XapaKTEPUCTUKHM BO3/IEUCTBUS HA UyBCTBUTEJIBHYIO YACTh
U3BeIaTeNs, mpy 3ToM uHTEpPepomerp Maxa-Llennepa un nateppepomerp Maiikenbcona
He cOaTlaHCUPOBAHBI, IPUYEM JUIMHBI TUIeY UHTEP(HEPOMETPOB BBIPOBHEHBI C JOITYCTUMOIA
IOTPELTHOCTBIO, 3aBUCAILEN OT IJIMTEIBbHOCTH JIA3EPHOT O 30HAUPYIOLIEr0 UMITYJIbCA, IPU
3TOM JUIMHA OJAHOTO U3 IIeY ITPU HEOOXOAMMOCTH KOMIIEHCUPOBAaHA KAKOU-TMOO ONTHYECKOM
JIMHUEN 3aCPKKHU.

[36] Takum 0Opa3oM B Ka4eCTBE COCAMHUTETHLHON MY THI 3asIBJIEHA COSTMHUTEITbHAS
MydTa uzBematens 100 0XxpaHHOTO BOJIOKOHHO-ONTUYECKOT' 0, B COCTaBE KOTOPOTO
UCTIOJIB30BaHbl COBMEIICHHBIE UHTEPPEPOMETPBI, TPEICTABIISIONIAS COOOM COSTUHUTETHHYIO
My(]Ty, B KOTOPOH pa3MellleHa OITUYeCcKas CXeMa U3BELIaTeNs] OXPAaHHOI'O BOJIOKOHHO-
ONTUYECKOI0, COAEPKALIAsI JIEMEHTHI 3AMKHYTOTO U PA30MKHYTOI'O KOHTYPOB,
(hOPMUPYIOLIMX CUTHAJIBI OTPAKEHUM, Y KOTOPBIX OJHU U T€ K€ OTPE3KU ONITUYECKOT O BOJIOKHA
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Ka0eJIs SIBIISIIOTCS YYBCTBUTEILHBIMU JIEMEHTAMU MHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA, B COOTBETCTBUU C OKAa3aHHBIM (PU3UIECKUM
BO3JIEHCTBUEM, OJIMHAKOBBIH /1711 000MX KOHTYPOB, TPUUEM 3aMKHYThIM KOHTYP MPEACTABISET
coboi1 unrepepomerp Maxa-Llenaepa, a pa30OMKHYTBINM KOHTYP MPEJCTABISET COOOM
uHrepdepomerp Matikenbcona. Heobs3aTenbHo, OAUH U3 CIUIMTTEPOB ONMTUUECKON CXEMBI
unteppepomerpa Maxa-llennepa BoinosiHeH Ha 6a3e nupkyastopa. HeobsizaTensHo,
pa3aeNUTe I ONITUUECKOM cXeMbl HHTephepoMeTpa MaiKeTbcoOHa BBITOJIHEHBI Ha Oa3e
[UPKYJISTOPOB WK CIUIUTTEPOB. [Ipruyem, untepdpepomerp Maxa-Llenaepa u unrepdepomerp
MatikenbCoHa PEICTABIISIOT COOOM IBYXITydeBbIe HHTEPHEPOMETPHI, UYBCTBUTEIIBHOCTH
KOTOPBIX K MEXaHMUECKUM BO3/IEHCTBUSIM OJIMHAKOBA HA BCEM MPOTS)KEHUU UYBCTBUTEIIBHOMN
YaCTH, TPUYEM BEJIMUMHBI CYMM CUTHAJIOB OTPAKEHUSI KOHTYPOB UHTEPHEPOMETPOB 3aBUCST
OT MOITHOCTH U3JTy4aTesl, BeIMYMHBI OTBETBIICHHOM J10JIM SHEPTUU 30HIUPYIOIIETO UMITYJIbCA,
Ha4aJIbHOTO 3HAYEHUS Pa3HOCTH (pa3 BO3BpalllaeMbIX CUTHAJIOB, & U3MEHEHUE BEJTMUMHBI
CYMMBbI CUTHAJIOB OTPAXXEHUS 3aBUCUT OT CUJIbI U TMHAMUYECKON XapaKTEPUCTUKU BO3TIEUCTBUS
Ha 4yBCTBUTEJIbHYIO UacTh u3Beniarens. HeobszatensHo, unteppepomerp Maxa-Ilennepa
u uHTepdepomerp MatikenbcoHa He COaTaHCMPOBAHbI, PUYEM JUTMHBI IJ1eY UHTEPGEPOMETPOB
BBIPOBHEHBI C JIOMTYCTUMOM MOTPEITHOCTBIO, 3aBUCAIIICH OT JIIMTEIbHOCTH JIA3EPHOTO
30HAUPYIOIIETO UMITYJIbCA, TIPU 3TOM JIJIMHA OJTHOTO U3 TIJIeY MPU HEOOXOIUMOCTH
KOMITEHCUPOBAaHA KAKOW-JIMOO ONTUYECKOM TMHUeN 3a1epkku. Heobs3aTenpHO, onTuyeckas
JIMHUS 33/IEP’KKU MPEJICTABISET COOOM ONMTUYECKYIO JIMHUIO 33/IEP’KKH, BHITOJIHEHHYIO
MOCPEICTBOM COEIMHEHHUS B ONITUYECKYIO 1IEeTIh HEOOXOAUMOM JIMHBI PE3E€PBHBIX KU
BOJIOKOHHO-OINITUYECKOT'0 KaOelIsi UM BBIOJTHEHHYIO B BUE KATYIIKHU U3 ONTHUYECKOTO
BOJIOKHA.

[37] Takum 0O6pa3oM B KauecTBE ONTUYECKOM CXEMBI 3asIBJICHA ONTHYECKas cxema
m3Belarelst 100 OXpaHHOTO BOJJOKOHHO-ONITUYECKOT 0, B COCTABE KOTOPOI'O UCIIOJIb30BAHBI
COBMEIIIEHHBIE MHTEP(EPOMETPHI, IMTPEACTABIISIONIAs COOOM COBMEIIEHHbBIE HHTEp(PEepOMeTphI
JUUTS U3BELLIATENSI OXPAHHOTO BOJIOKOHHO-OIITUUECKOT 0, PEATIM3YIOIIUE ONITUYECKYIO CXEMY,
COZICPIKAIIYI0 3AMKHYTBIN U PA30MKHYTBIM KOHTYPBI, (HOPMUPYIOITUE CUTHAJIBI OTPAKEHUIA,
y KOTOPBIX OTHHU U T€ )K€ OTPE3KU ONITUUECKOT'O BOJIOKHA KaOeIsl SIBJISIFOTCS UyBCTBUTEIbHBIMU
3JIeMEHTaMH UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUH C OKa3aHHBIM (PU3UUCCKUM BO3IEHCTBUEM, OJMHAKOBBIM 111 000X KOHTYPOB,
MpUYeM 3aMKHYTBIM KOHTYp MpeACcTaBisieT codor unteppepomerp Maxa-Ilennepa, a
Pa30MKHYTBIN KOHTYD IpeCTaBIIsieT coooi nuTephepomerp Maiikenbcona. Heobs13aTenbHo,
OJIVH U3 CIUTUTTEPOB ONTUUYECKON cXeMbl UHTeppepomeTpa Maxa-Llenaepa BbIoaHEeH Ha
6aze mupkysitopa. Heods3aTenpHO, pa3aeuTev ONTUUECKOM CXeMbI HHTEphEepoMeTpa
MaiikenbCOHa BBIITOJTHEHBI HAa 0a3¢ MUPKYIATOPOB WM CIuTUTTepoB. [Ipruem, natepdepomeTp
Maxa-ll{ennepa u untephepomeTp MalikeaIbCOHA MPEACTABIISIIOT COOOM IBYXIyUeBbIC
uHTEP(hEPOMETPBI, YyBCTBUTEITLHOCTD KOTOPBIX K MEXaHUIECKUM BO3CHCTBUSIM OJTMHAKOBA
Ha BCEM MPOTS>)KEHUH UyBCTBUTEIIbHOW YACTH, IPUUEM BEJTMUMHBI CYMM CUTHAJIOB OTPAKEHUS
KOHTYPOB UHTEPHEPOMETPOB 3aBUCIT OT MOIITHOCTH U3JTydaTENsl, BEIMYMHBI OTBETBIIEHHOM
JIOJIV SHEPTUHY 30HIUPYIOIIET0 UMITYJIhCa, HAUaJIbHOT'O 3HAUYEeHHS pa3HOCTH (pa3 BO3BpaIllaeMBbIX
CUTHAJIOB, 4 U3BMEHEHHUE BEJIMUYMHBI CYMMbI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIbI, U
JIMHAMUYECKOM XapaKTepUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBLHYIO YaCTh U3BEILIATENS.
Heob6s3aTensHo, untepdpepomerp Maxa-llennepa u unreppepomerp MalikenbcoHa He
cOaJTaHCUPOBAHBI, TPUYEM JUTHHBI IJIeY UHTEP(PEPOMETPOB BHIPOBHEHBI C JOTTYCTUMOM
MOTPELIHOCTHIO, 3aBUCAIIEH OT JJIMTEIBHOCTH JIA3€PHOTO 30HAUPYIOLIErO UMITYJIbCA, IIPU
3TOM JIMHA OJHOTO U3 TUIeY ITPU HEOOXOIMMOCTH KOMIIEHCUPOBAaHA KAKOU-TMOO ONITUYECKOM
nvHuen 3aaepxku. HeoOs3aTenbHO, onTHYecKas TUHUS 3aJIeP)KKHU ITPEACTaBIsIeT cOOO0M
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annapaTHyIo JIMHUIO 3aJI€PXKKHU, BBIITOJIHEHHYIO IIOCPEACTBOM COEIMHEHUS B OIITUYECKYIO
1eTb HEOOXOAUMOM JITIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-ONITUYECKOTO Kabenst Ui
BBIITOJIHEHHYIO B BUJIE€ KATYIIKH U3 OIITUYECKOT'O BOJIOKHA.

[38] Takum 0O6pa3oM B KayeCcTBE CIIOcO0a CUTHAIM3AIMY 3asIBJIEH CIIOCO0 CUTHAJTU3AIUN
C MCTIOJIb30BaHMeM u3BetaTels 100 0OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C JIMHEHHOMN 4aCThIO
C COBMEUIECHHBIMU UHTEP(HEPOMETPAMH, B COOTBETCTBUU C KOTOPBIM: OOECIIEUNBAIOT
pa3MeIleHUE YyBCTBUTEIBHBIX 3JIEMEHTOB JIMHEHHON YaCTU U3BELIATENS] OXPAHHOTO
BOJIOKOHHO-ONITUUECKOT0, ITPEACTABIISIONIEH COOOM Pa3BETBICHHYIO ONITUUYECKYIO CXEMY,
KOTOPYIO TOCPEICTBOM CIUTUTTEPOB, COSTMHUTETBHBIX My(PT U BOJTOKOHHO-OIITHUECKOTO
KaOesls pa3MeIaoT Ha 3JIEMEHTAX OrpaKJAeHUs (Ha KO3bIPbKE, U/UJIM Ha MOJIOTHE, U/UJIU Ha
MPOTUBOMOAKOITHOM 3aTrPaKI€HUN), (GOPMUPYIOT JIa3ePHBIA UMITYJIBC C BBIXO/1A
IIPUEMOIIEPEIAIOIIETO YCTPONUCTBA HA BXO YIIOMSIHYTOM JIMHEHHON YaCTU U ITOJIyYaroT
BO3BPALEHHBIE UMITYJIbCHI, BJISIOLIMECS CUTHAJIAMU OTPAYKEHUs], HA BXOJ
MIPUEMOIIEPEAAIOIIETO YCTPOMCTBA IO TOMY K€ ITyTH, HO B 00paTHOM HAIlpaBJIECHUH, IPUUEM
JIMHEWHAs! YaCTh COIEPKUT ONTUUECKYIO CXEMY COBMEIIIEHHBIX UHTEP(HEPOMETPOB 114
M3BEIATENS] OXPAHHOI'O BOJIOKOHHO-ONITUYECKOT O, COAECPIKALLYIO 3aMKHYTBINA U PA3OMKHYThIN
KOHTYPbI, ((OPMUPYIOLIUE CUTHAIIBI OTPAKEHUH, Y KOTOPBIX OJTHU U T€ Ke OTPE3KU
ONTUYECKOT O BOJIOKHA KAOEJISI SIBIISIFOTCS 4yBCTBUTEIbHBIMU JIEMEHTAMU UHTEPPEPOMETPOB,
B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBHHU C OKa3aHHBIM
(bu3nuecKUM BO3AEHCTBUEM, OJUHAKOBBIN 151 00OMX KOHTYPOB, TPUYEM 3aMKHYThHII KOHTYD
npeacrasisieT cobor nuurepdepomerp Maxa-Llenaepa, a pa3soOMKHYThIN KOHTYP MTPEICTABIISET
coboit uaTepepomerp MaikeabCoHa, TPU 3TOM PETUCTPUPYIOT U3MEHEHUE BEJTMUMHBI CYMMBI
CUTHAJIOB OTPA’KEHMsI, COOTBETCTBYIOIIEE BEIMUMHE U XapaKTepy yIpyroit aeopmanuu
YYBCTBUTENIBHBIX 371eMeHTOB. Heobs13aTenbHO, CINIUTTEPhI-OTPAKATENN HHTEPhEpOMETpa
Maxa-Llennepa u CIuIMTTEp CyMMaTopa U CINIMTTEP OTpakaTelsd uHTeppepomeTpa
MaiikenbcoHa pa3MenaloT B OAHOM coequHuTebHON My Te. Heobs3aTenbHO, CIITUTTEPHI-
oTpaxkatenu uHTeppepomerpa Maxa-LleHnepa v CrumMTTEp-CyMMAaTOP U CILTUTTEP-OTPAKATEID
uHTepdepomerpa MalikenbCoHa pa3MeNIaloT B pa3HbIX COEIMHUTEIbHBIX My(]Tax.
Heob6s3aTenbHo, 06ecreunBaioT nprueMorepeaaroliee yCTpoucTBO, SBIISIOLIEECS
pediekToMeTpoM ¢ 00bEIMHEHHBIM BXOJIOM M BBIX0JI0M. Heobs13aTenpHo, 00ecnieuynBaioT
Pa3BETBIIEHHYIO ONTUYECKYIO CXEMY, COAECPKALLYIO ONITUYECKYIO JIMHUIO 3aACPKKH,
BBIIOJIHEHHYIO TOCPECTBOM COEIMHEHHS B ONTUYECKYIO LIENTb HEOOXOIMMOM JUTMHBI PE3EPBHBIX
KUJI BOJIOKOHHO-OIITUYECKOTO KA0EIIsl MM BBIIIOJHEHHYIO B BUJIE KATYIIKHU U3 ONITUYECKOTO
BoJIoKHA. HeoOs13aTenbHO, BBIMOIHSIOT OJIMH U3 CILIMTTEPOB ONTUYECKOM CXEMBI
untepdpepomerpa Maxa-Ilennepa Ha 6a3e mupkynsaropa. Heobs13aTenpHo, pa3aenuTeu
OTNITUUECKOM cXeMbl MHTephepomeTpa MaiikeTbcOHa BBIOTHSIOT Ha 06a3e MUPKYJIITOPOB
wid cruTTepoB. Heobs13aTenbHO, BBIMOIHSIOT Pa3BETBICHHYIO OIITUUECKYIO CXEMY C
BO3MOYKHOCTBIO TIEpeayyl CUTHAJIOB OTpakeHHs nuHTephepomerpa Maxa-llenaepa mocie
UX OTpa)X€HUs1 B 0OpATHOM HaIPABJIEHUH, I/Ie 0OECIIEUMBAETCS X IOBTOPHOE Pa3/IeIeHUE
Y IPOXOXKAEHUE UMHU OTPE3KOB UYBCTBUTEIIBHBIX 3JIEMEHTOB B OOPATHOM HAIIPABJIEHUU C
U3MEHEHHEM (ha3bl CUTHAJIOB OTPAXKEHHs, TIOCIIE Yero 00ecneunBaeTcsi CyMMUPOBAHUE
CUTHAJIOB OTpaXKeHUs! U X MHTepepupoBaHue. HeoOs3aTenbHO, BHITOIHSIOT Pa3BETBICHHYIO
OTITUYECKYIO CXEMY C BO3MOXKHOCTBIO IepeIaui CUTHAJIOB OTPaXXeHHsI MHTEppepoMeTpa
Maxa-Llennepa o oTneapHOMY IyTH K IPUEMOTIEPEAAIOIIEMY YCTPONUCTBY 6€3 U3MEHEHUH.
[Tpuyem, obecieunBaroT HTEphepomeTp Maxa-Llennepa u uarepdepomerp MaiikenbcoHa,
IIpEeICTaBIISIONIME COOOM IBYXJTyUeBble MHTEPPEPOMETPBI, YYBCTBUTEIBHOCTh KOTOPBIX K
MEXaHUYECKUM BO3JIEHMCTBUSIM OJMHAKOBA HA BCEM IIPOTSKEHUU YYyBCTBUTEIILHOM YACTH,
MPUYEM BEJIMYMHBI CYMM CUTHAJIOB OTPAKEHUSI KOHTYPOB HHTEPHEPOMETPOB 3aBUCST OT
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MOIIIHOCTH U3J1y4aTesl, BEIMUUHBI OTBETBICHHOM J10JIM SHEPTUU 30HAUPYIOLIETO UMITYJIbCA,
HaYaIbHOTO 3HAYCHUS PA3HOCTH (pa3 BO3BpaIllaeéMbIX CUTHAJIOB, & U3MEHEHHUE BEJTMUMHBI
CYMMBI CUTHAJIOB OTPaXXEHUSI 3aBUCUT OT CHJIbI U IMHAMUYECKON XapaKTEPUCTUKU BO3IEHCTBUS
Ha 4yBCTBUTEJIbHYIO YAaCTh U3BEIIATENIS, IPU 3TOM UHTepdepomeTp Maxa-llennepa u
untepdepomerp MalikenbcoHa He cOaTaHCUPOBAHBI, TPUYEM JUTUHBI IJIeY UHTEP(HEPOMETPOB
BBIPOBHEHBI C IOITYCTUMOM ITOTPEITHOCTHIO, 3aBUCALLIEH OT JJIMTEIIbHOCTH JIA3EPHOTO
30HUPYIOLIEr0 UMITYJIbCA, ITPU 3TOM JJIMHA OJTHOTO U3 TJIeY MTPU HEOOXOIUMOCTH
KOMITEHCUPOBaHA KAaKOU-TMOO ONTUYECKOM JIMHUEH 3aJCPIKKH.

[39] Ha ¢wur. 2 nokazana nmpumMepHas GyHKIMOHAIbHAS cxema nu3BeraTelns 200 0XpaHHOTO
BOJIOKOHHO-ONTUUYECKOT0, B COCTABE KOTOPOT'0 UCTIOJIb30BAH PA30MKHYThIN HHTEPHEPOMETP
C IByMs TUIeuaMu (AByXiyueBoi uHTephepomeTp Matikenbcona). [IpennoururensHo, He
OrpaHUYMBASICH, TpeAIaraeMbiil u3Bemarenb 200 OXpaHHbBIA BOJTOKOHHO-ONITUYECKUH, B
COCTaBe KOTOPOT'O UCIIOJIb30BAH PA30MKHYThIN HHTEPhEPOMETP C NIBYMS TIEUaMHU
(mByxTy4eBoii uHTEp(hepomeTp MalkeabCOHA) CO CCHUIKOM Ha (UT. 2 COIEPIKUT, TIO MEHBIIIEH
Mepe: npueMoriepeaaroliee ycrpoicrso 201, coeprkaniee BBIYMCIUTEIIBHOE YCTPONUCTBO U
OJIVIH UJIM HECKOJIBKO pe(IIeKTOMETPOB, B TOM UYHUCIIE, C OObETMHEHHBIMU BBIXOIaMHU
W3JIydaTesisi U IPUEMHUKA CUTHAJIOB, K KOTOPBIM MOAKII0YAETCSl TPAHCIIOPTHAS YacTh 202
OINTUYECKOMN cXeMbl u3Bemareis. [IlpennoyTurenbHo, HE OTPaHUUMBASCH, TPAHCIOPTHAS
yacth 202 uzBeratens 200 COCTOUT U3: OTPE3KOB BOJTOKOHHO-ONTUYECKOTO Kabens,
COEAUHUTEIBHBIX 3JIEMEHTOB, AenuTelst 203 MOIIHOCTH JIa3€PHOTO UMITYJIbCA, COCTOSILLIETO
U3 CIUIUTTEPOB, 00ECIIEUMBAIOIIMX CHUKEHUE MOIITHOCTU 3HEPTUU JIa3€PHOTO UMITYJIbCA B
pacnpeesIeHHOM ONTUYECKOM CXeMe U3BeLaTelst 10 HEOOXOIMMOTr0 YPOBHSI.
[TpennouyturenbHO, HE OTPAHUYMUBASICH, YYBCTBUTEIBHBIE 3JIEMEHTBI COCTOAT U3: CINIUTTEPA
204, pa3aesIonero SHEPru0 30HIUPYIOLIETO UMITYJIbCa Ha ABE 4acTu, oTpe3koB 205, 206
YYBCTBUTEIBHBIX 3JIEMEHTOB BOJIOKOHHO-OIITUUECKOTO KabeJsl, CINIUTTEPOB-OTpaKaTesen
207, 208, mpuuem unteppepomerp MaiikerbcoHa 00pa30BaH COBMECTHO CILTUTTEPOM 204,
oTpe3kamu kabess 205, 206 u crumurTepamMu-oTpaxkateasmu 207, 208. [1peamouTuTensHO, HE
OI'pPaHUYMBASCH, cIIMTTEPBI 204, 207, 208 MOTYT OBITH pa3MELIEHbI KAK B OJJHOM
COeMHUTEIbHON My(pTe, TaKk U B pa3HbIX. [IpeanoyTuTebHO, HE OTPAaHUYUBASICh,
TPAHCIIOPTHAS YaCTh COAEPIKUT HECKOJIBKO OTBETBJICHUN (KAK MUHUMYM 110 KOJIMYECTBY
KOHTPOJIUPYEMBIX 30H U TPUMEHEHHOMN ONTUYECKOUN CXEMBbI AEJIEHUS SHEPTUU 30HIUPYIOLIETO
MMITYJIbCA JACJIUTENS ), KOTOPbIE IMOCTYMAIOT HA BXOJ COOTBETCTBYIOIIErO cruiurrepa 204,
pa3MeIIeHHOT0 B COOTBETCTBYIOIIEH COeTMHUTETbHOM My(Te. B kauecTBe mpumepa, HO He
orpaHudeHusl, CrmMTTephl 207, 208 KaXk bl MOTYT OBITH peaIM30BaHbI HA 0a3e UPKYJIITOPOB.
[IpennouyturennbHO, HE OTPAHUYMBASICH, TSI PA30OMKHYTOT'O KOHTYpPa ONTUYECKOW CXEMBI
uHtepdepomerpa MaiikeabcoHa TpedyeTcs BBIpaBHUBAHUE JJIMHBI TJI€Y C JTOIMYCTUMOM
MOTPEITHOCTHIO, YTO MTPU HEOOXOAUMOCTU KOMIIEHCUPYETCS JNTUTETbHOCTHIO 30HIUPYIOIIETO
MMITYJIbCA, UJIA KOPPEKTUPOBKOM JJIMHBI OTHOTO U3 IUIEY IyTEM YCTAHOBKH JOIMOJHUTEIBHON
OITUYECKOH JIMHUM 33JIEPKKU U3 OJHOMOJOBOTO BOJIOKHA. B KauecTBe npumepa, HO HE
OrPaHUYEHMS], B KAUECTBE ONTUYECKOM JIMHU 3a/IEPIKKHA MOKET ObITh UCIIOJIb30BaAHA KATYIIIKA
Y3 OJJHOMO/IOBOTO BOJIOKHA WJIM UHASI ONITUYECKAS JIMHUSA 3aI€PKKHU, HATTPUMED, HE
OT'PAaHUYMBASICh BBIMTOJIHEHHAS ITOCPEJICTBOM COEIMHEHUS B ONITUYECKYIO 1IeTTh HE0OX0IMMOM
JUTMHBI PE3ePBHBIX KUJI BOJTOKOHHO-ONTUYECKOTO Kabes.

[40] Taxoi uzBemartenb 200 OXpaHHBIN BOJIOKOHHO-OIITUYECKUIM MTPEATIOUYTUTENIBHO, HE
OrpaHUYMBAsICh, paboTaeT cienytomum obpazoM. [IpeanoururenbHO, HE OTPAHUYUBASCE,
OT UCTOYHHUKA JIA3EPHOT0 U3JIyYEHUS B ONITUUYECKYIO CXEMY Ha BXOJ JACIIUTEIS] MOLIHOCTH
TPAHCIIOPTHOM YaCTU YCTPOMUCTBA IOCTYIIAET KOPOTKHUM JIA3E€PHBIN UMITYJIBC, T€ [IPOU3BOIUTCS
JIeJICHWE MOILIIHOCTHU UMITYJIbCA HA NOJM. [IpearnouTuTenbHoO, He OTPAHUYUBASICh, JETTUTENb
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BBIIIOJIHEH M3 CIUIMTTEPOB C PA3JIMYHOMN CTEIIEHBIO AEJIEHHUS, PACIIOTIOKEHUE CIUIUTTEPOB
JICJIUTEIISI COOTBETCTBYET ONTUUECKOM CXEME YCTPOMCTBA U CTPOTO HE ONPEAEIISIETCS.
[TpeanmouTuTenbHO, HE OrPAHUYUBASICH, PA3AEIEHUE SHEPTUN 30HAUPYIOLIETO UMITYJIbCA
MIPOU3BOAUTCS 10 HEOOXOIMMOTO YPOBHS MOIIIHOCTHU B HEJISIX 00ECIIeUeHUST BETMUUHBI
CUTHAJIOB OTPAXXEHHUS OT JIBYXJIyueBoro uHTepdepomeTpa MarikenbcoHa YyBCTBUTEIHHOM
YACTHU OIITUYECKON CXEMBI YCTPOUCTBA B HOMUHAJIBHOM JHAINa30HE LIKAJIbl U3MEPEHUMN
MPUEMHOTO ycTpoicTBa. [IpennoyturennbHO, HE OTPAHUYMBASICH, BPEMS ITOCTYIUJICHUS
UHTEP(hEPUPYIONIMX CUTHAJIOB HA BXOJ MPUEMHOTO YCTPOMCTBA 3aBUCUT OT CKOPOCTHU
pacnpoCTpaHEHHUS JIa3€PHOTO U3JTYYECHUS B MAaTEPUATIE OIITUYECKOTO BOJIOKHA, OT JJIUH
TPAHCIIOPTHOM YaCTU U Uy BCTBUTEIIbHON YACTH, BKIIIOUAS JJIMHY PErYJIMPOBOYHBIX KATYIIEK.
[TpenmoururenbHO, HE OTPAHUUYMBASICH, BEIMYMHA CUTHAJIOB OTPaKeHUs HHTEphepoMeTpa
MaiikenbCoHa 3aBUCUT OT CTEIICHU 3aTYXaHUsI CUTHAJIA B ONTUYECKOM BOJIOKHE, CTETICHU
JIEJICHUS Y3HEPT UM 30HAMPYIOLIErO UMITYJIbCA B TPAHCIIOPTHOM YACTH YCTPOMCTBA, BEJIMUUHBI
cnBura (a3 Bo3BpalaeMbIX CUTHAJIOB YYBCTBUTEILHOM YACTH YCTPOWCTBA, CBA3AHHOM C
Pa3HOCTHIO (POPMBI U ITTUHBI MyTEH IBUKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUs
BozaencTBus. [IpeanouTuTenbHO, HE OTPAHUYMBASACH, U3BMEHEHUE BEJIMUYMHBI CYMMbI CUTHAJIOB
uHTepdepoMeTpa COOTBETCTBYET BEJIMUMHE U XapaKTepy yrpyroiu nepopmanuu
YYBCTBUTEIIBHON YaCTH YCTPONCTBA BO3ZHUKAIOIIETO OT IMHAMUYECKOTO BO3JICHCTBUSA
HAPYILIMTEIIS HA KOHCTPYKLMIO, HA KOTOPOW 3aKPEIJIeHa YyBCTBUTEIIbHAS YACTh YCTPOWCTBA.
[TpeanouturenbHO, HE OTPAHUYMBASCH, OITUYECKAS CXeMa KaXKI0W KOHTPOJIUPYEMOW 30HBI
UCTIOJTB3YET JIF0O0N MEeTO T pehJIEKTOMETPUIECKOTO U3MEPEHHUS B JTFOOOM COYETAaHUH, B TOM
yucIie IByX/1y4yeBble uHTepdepomMeTprl MatikenbcoHa. [IpeanodrurenbHo, He OrPAaHUUUBASICh,
00a oTpe3Ka onTu4eckoro BosokHa 205 u 206 sBISIOTCS 4yBCTBUTEIbHBIMU 3JIEMEHTAMU
uHtepdepomerpa MaiikeabcoHa, BO3/IEHCTBUE HA KOTOPbIE U CO3/Ia€T COOTBETCTBYIOIIME
U3MEHEHUs cABUTa (Da3bl 30HIUPYIOLIETO UMITYJIbCA, KOTOPBIE JOCTUTAIOT OTpaXkaTesien,
BBIMIOJIHEHHBIX, HEO0S3aTeNIbHO, Ha crtuTTepax 207 u 208, 1 BO3BpaIllalOTCsS Ha3a ]l 0 TOMY
e IMyTH B OTPe3Kax KaOelsi 4yBCTBUTENbHBIX 3J1eMEeHTOB 205 1 206, TOBTOPHO MPOXOIs
MECTO BO3JAEHCTBUS HA UyBCTBUTEIBbHBIN 3JIEMEHT, 1OCTUras crumTTepa 204, rae mpoucXoauT
CIIO’KE€HHE OTPAKEHHBIX UMITYJILCOB, UX MHTEPhEPEHIUS U JalIbHEHIIee TBUKEHNE B 0OpaTHOM
HAIIPABJIEHUH 110 TOMY K€ IIyTU TPAHCIIOPTHOM YaCTH U AEIUTEIISA K IIPUEMHOMY YCTPOMCTBY.
[TpennoyTuTenbHO, HE OTPAHUYUBASICh, YYBCTBUTEIBHOCTh ONITUYECKON CXEMBI
uHTepdepomerpa MaiikeabcoHa K MEXaHUUYECKUM BO3JIEUCTBUSAM OJIMHAKOBA HA BCEM
MIPOTSKEHUUA UYBCTBUTEIIBHON YACTU ONITUUECKOM CXEMBI, BEJIMUMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOIIIHOCTU U3J1y4aTessl, CTEIEHU AEIIEHUs SJHEPTUY 30HAUPYIOLLIErO UMITYJIbCA,
Ha4aJIbHOTO 3HAYEHUsI pa3HOCTHU (a3, a U3BMEHEHHE BEJIMUMHBI CYMMbI CUTHAJIOB OTPaKEeHUS
3aBUCUT OT CUJIbI U XaPAKTEPUCTUKU BO3ICHUCTBUS HA YYBCTBUTEIILHYIO YACTh YCTPOMUCTBA.
[TpeanouturenbHO, HE OrPAHUUUBASICH, PA3OMKHYTbBIM KOHTYP ONTUUYECKOW CXEMBbI
uHTephepoMeTpa MalKerbCoHa, MPEICTaBIsSET COOOM HecOaTaHCUPOBAHHBIN ABYXTyUEBOM
uHTephepoMeTp MalikebCcoHa, METO/I MOJIYUEHUSI CUTHAJTIOB peIeKTOMETPUIECKUM, 1JIsI
paboThI HHTEPPEPOMETpPA MPEAOUYTUTETLHO BEIPABHUBAHKE JUTMHBI IJIEY YYBCTBUTEIILHOTO
3JIEMEHTA C JOMYCTUMOM MOTPeHOCThIO0. [IpennouTuTenbHO, He OTPaHUYUBASCH, IS
VCKJIFOUYEHUSI CHMMETPUYHBIX BO3AEUCTBUI HA O TUYECKUE BOJIOKHA YYBCTBUTEIIbHBIX YACTEN
YCTPOMCTBA KAXK/I0M KOHTPOJIMPYEMOM 30HBI, CHUKAIOUIMX YYBCTBUTEIILHOCTb YCTPOWCTBA,
VICIIOJIB3YIOTCSI ONITUYECKUE HKUIIbI PA3HBIX IUIEY B IBYX PA3HBIX BOJIOKOHHO-OITHYECKUX
KabeJIsiX, pacrlo0KEHHbBIX HA PA3HBIX YACTSIX 3arPaKJI€HUN U KOHCTPYKIUIA.
[TpeanouturenbHO, HE OrPAHUUUBASICH, AIPECALUS U TPUCBOCHUE YCIIOBHBIX HOMEPOB
YYBCTBUTEJIIbHBIM YACTSIM YCTPOUCTBA (KOHTPOJIMUPYEMBIM 30HAM) IIPOU3BOAUTCS
BBIYUCITUTEILHBIM YCTPOUCTBOM Ha OCHOBAHUM BPEMEHH IIPUX0/1a CUTHAJIA HUHTEphEepoMeTpa
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Maitikenbcona. [IpeanouTuTenbHO, HE OTPAHUUMBASICh, K JTI000H YaCcTH ONTHUECKON CXEMBI
YCTPOMCTBA I10 IJIMHE TPAHCIIOPTHOM YaCTH MOT'Y T ITOAKIIFOYATHCS] KOHLIEBBIE OIITOBOJIOKOHHBIE
JIATUYMKU CO CTATUYECKOM MH(OpMalMel U Apyriue KOHTPOIMPYEMbIe YUaCTKH, UCTTOIb3YIOIIUE
MHBIE METOIbI (POPMUPOBAHUS PEDIEKTOMETPUIECKOTO OTKITUKA.

[41] ITpeanoyTUTENBHO, HE OTPAHUYMBASICH, ONTMCBIBAEMBIN U3BelaTenb 200 OXpaHHBII
BOJIOKOHHO-OINTUYECKUH, B COCTABE KOTOPOI'O UCIIOJIb30BAH PA30MKHYThINM UHTEP(HEPOMETP
C IBYMSI IUTeYaMU (IBYXJIy4eBoM HTEphepoMeTp MalikeTbcoHa), OTHOCUTCS K TEXHUYECKUM
CpelCTBAM OXPaHbl, B KOTOPBIX B KAYECTBE UYBCTBUTEIIBHOI'O 3JIEMEHTA UCIIOJIb3YETCS
OJTHOMOJOBBIN ONITOBOJIOKOHHBIN Kabenb. [IpeanoyTuTenbHo, HE OrpaHUYMBASCH,
OIMCBIBAEMOE YCTPONCTBO MpEAHA3HAUEHO JJIs1 30HAIbHON OpraHu3anuu pyoexxei oXpaHsbl.
[TpennouTuTenbHO, HE OTPAHUUYUBASICH, OITUCHIBAEMOE YCTPOMCTBO MOXKET paboTaTh B
YCIIOBHUSIX IIOBBIIIIEHHBIX POMBIIIUIEHHBIX ITIOMEX U ITPUPOIHBIX BO3ACUCTBUM U ITPEIHAZHAYEHO
JUTSI OXpaHbI TEPPUTOPHIA, O0YCTPOESHHBIX THOKMMH CETYATHIMU 3aT PASKIACHUSIMU, C KO3BIPhKAMU
Y HaBEpILIMEM U3 apMUPOBAHHOM KOJIFOUEH JIEHTHI MJIM Ha 3arpaKAeHUSIX, 00yCTPOEHHBIX
YACTUYHO TMOKUMU U YIIPYTUMHU 3JIEMEHTAMHU, BKIIIOUAsl CUTHAIM3ALUIO TTOIKOTIA.
ITpennoyturenbHO, HE OrPAHUYUBASCH, ITPEMIATAEMOE YCTPOWCTBO IIOCTPOEHO C IPUMEHEHUEM
CTAHIAPTHOTO TUIIOBOTO 000PYI0BAHUS, TPUMEHSIEMOTO B ONITOBOJIOKOHHOMN TEXHUKE U
CHeUUaIbHOTO MporpaMMHOro obecneuenusi. [IpennoytuTenbHoO, HE OrpaHUYUBASICH,
[peajaraeéMoe OITOBOJIOKOHHOE MHOIO30HHOE CUTHAJIM3AaLMOHHOE YCTPOMUCTBO OXPaHbI
MEPUMETPOB MAJTBIX U MPOTSIKEHHBIX 00BEKTOB, OCHOBAHO HA UCIIOJIb30BAHUU
BBICOKOYYBCTBUTEIIHHOTO 3 (eKTa 3aBUCUMOCTH (ha30BO-TIOTISIPU3AUOHHBIX, AMIUIUTYIHBIX
Y YaCTOTHBIX XapaKTEPUCTUK BEJIMYMHBI BO3BPAIlA€MbIX CUTHAJIOB UHTEp(epomeTpa
MaiikenbcoHa, 00pa30BaHHBIX MPU TPOXOKIECHUHN YACTH SFHEPTUU 30HIUPYIOLIETO UMITYJIbCA
Ja3€pHOTO U3IYYEHUS Yepe3 ONTUUECKOE BOJIOKHO B MPSIMOM UM OOpaTHOM HAIlpaBJICHUH, B
KOHTYpPax ONTHUYECKOM CXeMbI YCTPOUCTBA, MOTYJIMPOBAHHBIX (DU3MUECKUMU BO3JICHCTBUSIMU
Hapymmrens. [IpennoyTuTenbHo, HE OTPAaHUYMBASACH, B IPEAIAraEMOM YCTPOWCTBE
UCIOJIB3YETCS PEQIIEKTOMETPUUECKUN METO/I MOJIYUEHUSI CHTHAJIOB OTPAXEHUS C LETbI0
OIIPENEIIEHUS UX IMHAMUYECKUX CBOWCTB. IIpeanouTuTenbHO, He OTPaHUYMBASCh, CUTHAJIBI
OTPaXEHUS WJIM BO3BpALLAEMbIE CUTHAJIBI [IOCTYIIAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
MOCJIEI0BATENILHO U PA3ACIISIIOTCS MEXIY COOOM IO BpeMeHU NocTyIuieHust. [ IpeanouturensHo,
HE OT'PAHUYMBAACDH, a/Ipecallis CUTHAJIOB BO3BPAILEHUS (OTPAXKEHUSA) OT YYBCTBUTEIbHBIX
3JIEMEHTOB M OIITUYECKUX JATYMKOB OCYILIECTBIISIETCS OJJHO3HAYHBIM COOTBETCTBUEM MEKTY
JAbHOCTBIO PA3MELIEHUS YyBCTBUTEIILHOTO 3JIEMEHTA U BPEMEHEM IMOCTYILIEHUS CUTHATIA
OTPaKE€HUS HAa BXOJ1 IPUEMHOT O ycTpoiicTBa. [IpennoururenbHo, HE OrPaHUYUBASICh, CUTHATIBI
oTpakeHMIt UHTeppepomMeTpoB MalikelIbCOHA PA3HBIX YUACTKOB ONITHYECKOM CXEMBI JOIKHBI
IIPUXOAUTH HA BXOJI [IPUEMHOI'0 YCTPOWCTBA B PA3HOE BPEMSL, 3TO BPEMS PErYJIUPYETCS IJIMHON
TPAHCIIOPTHOM YaCTH, JTUOO JOIMOJHUTEIIFHOM KATYIIKOM, THOO pe3epBHBIMU BOJIOKHAMU
YyBCTBUTEIBLHOTO 3JIEMEHTA, MO0 MHON ONITUYECKOM JIMHUEN 3aJ€PKKU, HATIPUMED U3
PE3EPBHBIX BOJIOKOH TPAHCIIOPTHOM YaCTH, KAK 3TO OIMCAHO B HACTOSIIEM JOKYMEHTE.

[42] Takum 06pa3om B KauecTBe onucbiBaeMoro uzsemaress 200 0OXpaHHOTO BOJIOKOHHO-
OINTUYECKOI0, B COCTABE KOTOPOTO UCIOIB30BAH PA30OMKHYTHIA UHTEPHEPOMETP C IBYMSI
IUIeYaMH, 3as1BJICH U3BEILLIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUNA, B COCTaBE KOTOPOTO
UCTIOJIb30BAH PA30MKHYTHIN HHTEPPEpOMETp C ABYMS IJIEYaMH, 110 MEHBIIIEN Mepe,
COJIepKAllUIA CTAHLIMOHHYIO YaCThb C IIPUEMOIIEPENAIOIIUM YCTPOUCTBOM, COEJUHEHHBIM C
JIMHEMHOM YaCThIO YIIOMSIHYTOT'O M3BEIIATENS, IPUUEM JIMHEHHAS 4aCTh IMPEACTABIISIET COOOM
PA3BETBIIEHHYIO OIITUYECKYIO CXEMY HAa OCHOBE CIUIMTTEPOB U BOJIOKOHHO-OIITUYECKOTO
Ka0eJIsi, KOTOPBIE TOCPEICTBOM COSMHUTEILHBIX MY(hT U TPAHCIIOPTHOTO Ka0EeJIst CBSI3bIBAIOT
MeXxay coOoil mpueMoriepeaaroliee yCTPOUCTBO U UyBCTBUTENIbHBIEC 3JIEMEHThI U3BEIIATEN S
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OXPaHHOT'0 BOJIOKOHHO-ONTUYECKOT O, COJIEPIKAIILYIO PA30MKHYTHIM KOHTYD, POpMUPYIOIIUI
CUTHAJIbI OTPAXKEHUI, Y KOTOPOTO OTPE3KU ONTUYECKOTO BOJIOKHA SIBJISIFOTCSI YYBCTBUTEITLHBIMU
3JIeMEeHTaMU UHTephEepOMETPa, B KOTOPBIX CO3AAETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3JIEHCTBUEM, IPUUEM PA30OMKHYTHIM KOHTYD
npeacTaBiseT coool unTepdepomeTp Maiikenbcona. HeoOs3aTenbHO, CITTUTTEPHI
uHTepdepoMerpa MaiikeabpcoHa pa3MelleHbl B OHON COeAMHUTEbHOM MydTe.
Heo0s3aTensHo, mpueMonepeaaroliee yCTpOMCTBO SBIISIETCS pepIIeKTOMETpOM ¢
00BETMHEHHBIM BXOJIOM U BbIXxoJIoM. Heobsi3aTebHO, pa3BeTBIIEHHAS ONTUYECKAS CXEMaA
COAEPKUT ONTUUECKYIO JIMHUIO 3a]I€P>KKH, BBITIOJIHEHHYIO TOCPEICTBOM COETMHEHUS B
ONTUYECKYIO LIEMb HEOOXOIUMOM JJIMHBI PE3EPBHBIX KUJT BOJIOKOHHO-OIITUYECKOTO Kabes
WM BBITIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOT0 BoIoKHA. Heobs13aTenbHO, CINTUTTEPHI
uHtepdepomerpa MaiikeabCcoHa BRINIOJIHEHBI HA 0a3e HUPKYISTOPOB WM CIUTUTTEPOB.
Heoobs3aTensHo, nuHTepdepoMeTp MalikenbCcoHa peACcTaBiseT coO0M IBYXIyueBOi
uHTEphEPOMETP, IYYBCTBUTEIIHLHOCTh KOTOPOT'O K MEXaHUYECKUM BO3/ICUCTBUSIM OJIMHAKOBA
Ha BCEM IPOTSKEHUY YyBCTBUTEIIbHON YACTH, IPUUEM BEIMYMHA CyMMBI CUTHAJIOB OTPAKEHUS
KOHTYpA 3aBUCUT OT MOIIIHOCTHU U3JIy4yaTeisi, BEJIMUUHbI OTBETBJIEHHOMN JOJIU I3HEPTUU
30HUPYIOIIEr0 UMITYJIbCA, HAUaIbHOTO 3HAYEHUS pa3HOCTHU (ha3 BO3BpAIlla€MbIX CUTHAJIOB,
a U3MEHEHHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CUJIbI U IMHAMUYECKOMN
XapaKTEPUCTUKU BO3JICUCTBUS HA UYBCTBUTEIIbHYIO YaCTh U3Beniatess. Heobs3aTenbHo,
uHTepdepoMeTp MalikenbcoHa He cOAIAHCUPOBAH, MMPUYEM JIJIMHBI TUIed MHTEphepoMeTpa
BBIPOBHEHBI C JIOMMYCTUMOM MOTPEITHOCTHIO, 3aBUCSIIEH OT IJIUTEIbHOCTHU JIA3€PHOTO
30HAUPYIOLLIETO UMITYJIbCA, IIPU 3TOM JIJIMHA OJHOTO U3 IJIed KOMIIEHCUPOBaHA KaKOU-JIMOO0
ONITUYECKOM JINHUEN 3aEPIKKHU.

[43] Takum 0O6pa3oM B KauecTBE JPYroi JIMHEMHOM YacTH 3asiBJIeHA JIMHENHAs YaCTh
n3Bewarelst 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOT'O UCIOJIb30BAH
Pa30MKHYTHIN HHTEPHEPOMETP C IBYMS IITICYaAMH, ITPECTABIISIONIAS COOON pa3BETBICHHYIO
ONITUYECKYIO CXEMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OINITUYECKOT0 Kabelsi, KOTOpbIe
MMOCPEACTBOM COCIMHUTEIBLHBIX MY(DT U TPAHCIIOPTHOTO KAa0eIIsl CBI3BIBAIOT MEXTYy COOOM
MpueMoTniepearoIee YCTPOUCTBO U UYBCTBUTEIbHBIE 2JIEMEHTHI U3BENIATEISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPXKAIILYIO0 PA30OMKHYTBIM KOHTYD, GOPMUPYIOIINUN CUTHAITBI
OTPaXEHUH, y KOTOPOTO OTPE3KU ONITUUECKOT'O BOJIOKHA SIBJISIFOTCS YyBCTBUTEIIbHBIMU
3JIeMEeHTaMU UHTep(hEepOMETPa, B KOTOPHIX CO3AETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3JICHCTBUEM, IIPUUEM PA30OMKHYTHIM KOHTYD
MpeACTABIISIET cOOOM ABYXIyueBo UHTeppepomeTp Malikenbcona. HeoOs3arenbHo,
CILUTUTTEPBI UHTephepoMeTpa MaiikelIbCoOHA pa3MeIleHbl B OJTHOM COSIMHUTEIIBHOM My(Te.
Heo0Os3aTenbHo, mprueMoInepeIaroliee yCTPOMCTBO SBIISIETCS peIIeKTOMETPOM ¢
00BETMHEHHBIM BXOJIOM U BbIXoJI0M. Heobs13aTenbHO, pa3BeTBIICHHAS ONITUYECKAS CXEMaA
COZEPKUT ONMTUUECKYIO JIMHUIO 3a]I€P>KKH, BBITIOJIHEHHYIO ITOCPEICTBOM COETMHEHUS B
ONTUYECKYIO LIEMb HEOOXOIUMON JJTMHBI PE3EPBHBIX KUJT BOJIOKOHHO-ONITUYECKOT0 Kabes
WJIM BBITIOJIHEHHYIO B BUJIE KATYIIIKU U3 ONTUYECKOro BolokHA. Heobs3aTenbHoO,
pas3IenuTeNbHBIE 3JIEMEHTHI ONITUUECKOM cXeMbl UHTEphepoMeTpa MalikeTbCOHA BBITTOJTHEHBI
Ha 6a3e IUPKYJIATOPOB WK CIUIMTTEpoB. HeoOs3aTenbHO, unTepepomerp MaiikenbcoHa
MPEACTABIISIET COOOM ABYXITYUEBOM HHTEPPEPOMETP, UyBCTBUTEIIBLHOCTH KOTOPOTO K
MEXaHUYECKUM BO3/IEUCTBUSIM OJIMHAKOBA HA BCEM MPOTSKEHUU UYBCTBUTEIIBHOMN YacCTH,
MpUYEM BEJIMUMHA CYMMbBI CUTHAJIOB OTPAXKEHUSI KOHTYPa 3aBUCUT OT MOIITHOCTH U3JTydaTesl,
BEJIMYMHBI OTBETBIIEHHOM J10JIM 3HEPTYHU 30HAUPYIOLIETO UMITYJIbCA, HAYAJIbHOIO 3HAUYEHUS
pasHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3MEHEHHE BEJIMYMHBI CYMMBI CUTHAJIOB OTPaKEHUS
3aBUCHUT OT CUJIbI U IMHAMUUYECKOMN XapaKTEPUCTUKU BO3JIEHCTBUS HA YyBCTBUTEIBHYIO YACTh
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usBenarens. Heo0s3arensHo, nuHTepdhepomMeTp MaiikenbcoHa He cOaTaHCUPOBAH, TPUIEM
JUTMHBI TUTeY MHTePPEepOMETpa BBIPOBHEHBI C JOMTYCTUMOM MTOTPEITHOCTHIO, 3aBUCSIIEH OT
JUTMTEIBHOCTH JIA3€PHOTO 30HAUPYIOLIEr0 UMITYJIbCA, IIPU 3TOM JJIMHA OJTHOTO U3 IUIEY
KOMIIEHCUPOBAaHA KaKOW-JIMOO ONTUUECKON TMHUeN 3a1epkku. Heobs3aTenpHO, onTuueckas
JIMHUS 3aJIEPKKHU TIPEJCTaBIISIET COOOM ONTUYECKYIO IMHUIO 3aJE€PKKH, BBITTOJTHEHHYIO
MTOCPEACTBOM COEIMHEHHS B ONTUUECKYIO IeTTh HEOOXOAUMOM ITTUHBI Pe3ePBHBIX KUIT
BOJIOKOHHO-OINTHUYECKOTO KabeJsisi UJIM BBIMIOJTHEHHYIO B BUJIE KATYIIKU U3 ONITUYECKOTO
BOJIOKHA.

[44] Takum 0Opa3oM B Ka4eCTBE APYTON COCAMHUTEIILHOM MY(THI 3asBJICHA
coeMHUTEIbHASI MydTa u3Bemaresas 200 OXpaHHOTO BOJIOKOHHO-ONTUYECKOT0, B COCTABE
KOTOPOTO MCIIOJIb30BaH PA30MKHYTHIN HHTEPPEPOMETDP C IBYMS IUICYAMU, TTPEICTABIISIONIAS
co0011 COeIMHNUTEIIBHYIO MY(DTY, B KOTOPOM pa3MellieHa ONTHYECKAs CXeMa U3BEIaTes
OXPaHHOT'0 BOJIOKOHHO-OIITUYECKOT0, COJIepKAIAsl 3JIEMEHThI PA30MKHYTOI'O KOHTYPa,
(hOPMUPYIOIIETO CUTHAIIBI OTPAKEHHI PA30MKHYTOT'O KOHTYPa, Yy KOTOPOT'O OTPE3KHU KaOeIst
ONTUYECKOTO BOJIOKHA SIBJISIFOTCS UyBCTBUTENILHBIMU 3JIEMEHTAMU UHTEP(PEPOMETpa, B KOTOPBIX
co3/1aeTcst CBUT (Da3bl 30HIUPYIOIIETO UMITYJIhCA B COOTBETCTBUU C OKa3aHHBIM (PU3UUYECKUM
BO3/IEHCTBUEM, ITPUUEM PA3OMKHYTHINM KOHTYP MPECTABIISIET COOOM NBYXIyUueBON
uHTeppepomerp Matikenbcona. HeoOs13aTenbHO, pa3aeuTeIbHbIe 3JIEMEHThI OTITUYECKOM
cxeMbl uHTepdepoMeTpa MaiikerbCOHa BBIITOJTHEHBI HA 0a3¢ MUPKYIISITOPOB WIIH CIUTUTTEPOB.
Heob6s3aTenbHo, uuTepdepomeTp MalikeabcoHa MpeacTaBiseT coO0M IByXITyueBoi
uHTEep(hEPOMETP, UYYBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3ICUCTBUSIM OJIMHAKOBA
Ha BCEM ITPOTSHKEHUM YyBCTBUTEIIbHON YaCTH, IIPUUEM BEJIMYMHA CyMMBI CUTHAJIOB OTPAXKEHUS
KOHTYpA 3aBUCUT OT MOIITHOCTHU U3JTy4yaTelisi, BEJIMUUHbI OTBETBJICHHON JOJIU Y3HEPTUU
30HUPYIOIIEr0 UMITYJIbCA, HAUaIbHOTO 3HAYEHUS pa3HOCTHU (ha3 BO3BpAIllAEMbIX CUTHAJIOB,
a U3MEHEHHUE BEJIMUYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUSI 3aBUCUT OT CUJIbI M IMHAMUYECKOMN
XapaKTEPUCTUKU BO3JICUCTBUSI HA UYBCTBUTEIIbHYIO YaCTh u3Beniartesns. Heobs3aTenbHo,
uHTephepoMeTp MalikenbcoHa He cOATAHCUPOBAH, MIPUYEM JIJIMHBI TUIed UHTEphepoMeTpa
BBIPOBHEHBI C JIOMYCTUMOM MOTPEITHOCTHIO, 3aBUCSIIEN OT IJIUTEIbHOCTHU JIA3€PHOTO
30HUPYIOIIEr0 UMITYJIbCA, MPU 3TOM JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPOBaHA KaKOMU-TM00
OTITUYECKOM TuHUeH 3aepKku. Heobs13aTenbHO, OnTHUecKast IMHUS 3aJIEPIKKHU ITPEICTABIISET
CO0O0I ONTUYECKYIO JIMHUIO 3a]IEPIKKH, BHITIOJIHEHHYO ITOCPEICTBOM COETMHEHUS B ONITUYECKYIO
1e1b HeOOXOAUMOM JITTMHBI Pe3ePBHBIX KUJI BOJIOKOHHO-ONTHUUECKOTO Ka0essl Wiu
BBIMIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO BOJIOKHA.

[45] Takum 06pa30M B KaueCTBE JIPYToi ONTUUYECKOM CXEMBI 3asiBJIeHa ONTUYECKas CXeMa
m3Belarelst 200 0XpaHHOTO BOJIOKOHHO-OITHYECKOTO, B COCTABE KOTOPOT'O UCIIOIb30BAH
Pa3OMKHYTBIN UHTEP(HEPOMETP C ABYMS IJIeUaMHU, IPEACTABISAIONIAS COOON PA30MKHYThIM
uHTephepoMeTp ISl U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OITUUECKOTO, PeaTu3yIOIIuii
OTITUYECKYIO CXEMY, COJICPIKAIIYI0 PA30MKHYTHIN KOHTYD, GOPMUPYIOIIHI CUTHATBI
OTPAXKEHUH, Y KOTOPOTO OTPE3KU ONITUUECKOTO BOJIOKHA SIBJISIFOTCS UyBCTBUTEIbHBIMU
3JIeMEeHTaMU UHTEP(hEPOMETPA, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HIUPYIOIIETO UMITYJIhCa
B COOTBETCTBUH C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM, TPUUEM PA3OMKHYTHINM KOHTYP
MpeacTaBIsieT coooi naTepdepomeTp Maiikenbcona. HeoOs3aTenbpHO, pa3aeIuTeIbHbIC
3JIEMEHTBI OTITUUECKOM cXeMbl HHTephepoMeTpa MaiikeTbcoHa BBITIOJTHEHBI Ha O0a3e
UPKYJISITOPOB WK CIUIMTTEpOoB. HeoOs3aTenbHO, uHTeppepomerp MaiikenbcoHa
MPEACTABIISIET COOOM ABYXITYUEBOM HHTEPPEPOMETP, UyBCTBUTEIIBHOCTH KOTOPOTO K
MEXaHUYECKUM BO3JICUCTBUSIM OJIMHAKOBA HA BCEM IIPOTSKEHWU UYBCTBUTEIIbHON YaCTH,
MIPpUYEM BEJIMUMHA CYMMBI CUTHAJIOB OTPAXKEHUSI KOHTYPa 3aBUCUT OT MOIITHOCTH U3JTydaTes,
BEJIMUMHBI OTBETBJICHHOM JOJIM 3HEPTUU 30HIUPYIOILIEr0 UMITYJIbCa, HAUYaJIbHOTO 3HAYCHUS
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pasHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPaKeHUsI
3aBUCUT OT CWJIbI M IMHAMUYECKOHN XapaKTEePUCTUKHU BO3AEHCTBUS HA YyBCTBUTEIIbHYIO YaCTh
u3BemaTtens. HeoOs3atenbHo, uHTepdepomerp MalikenbcoHa He cOaaHCUPOBAH, MIPUUEM
JUTMHBI TU1eY MHTEPPEepPOMETPa BBIPOBHEHBI C JOMTYCTUMOM MTOTPEITHOCTBIO, 3aBUCSIIEH OT
JUIMTEIIbHOCTHU JIA3EPHOTO 30HIUPYIOLIETO UMITYJIbCA, IIPU 3TOM JJIMHA OJTHOTO U3 IIeY
KOMIIEHCUPOBaHa KaKOW-IMOO ONTUUECKOM TUHUEH 3aiepkku. HeoOs3aTenpHO, onTuuecKas
JIMHUS 33JIEP’KKHU MIPEJICTABIISIET COOOM anmapaTHYIO JIMHUIO 3aJ€PKKH, BBITTOJTHEHHYIO
MOCPEACTBOM COE/IMHEHHS B ONTUUYECKYIO [IeTTh HEOOXOAMMOM JITTUHBI Pe3ePBHBIX KUIT
BOJIOKOHHO-ONTUYECKOTO KabeJsisi WK BBIMIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO
BOJIOKHA.

[46] Taxkum 0Opa3oM B KauecTBe JPYroro Crnocoda CUrHaIM3aly 3asBJICH CIIOCO0
CUTHAJIM3aLMU C UCTIOJIb30BaHueM u3Beraresis 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHEMHOM YaCThIO C PA30MKHYTHIM UHTEPHEPOMETPOM C IBYMSI IJIEYAMU, B COOTBETCTBUH C
KOTOPBIM: 00ECIEYMBAIOT Pa3MellleHUE YYBCTBUTEIIHLHBIX 3JIEMEHTOB JIMHEWHOM YaCcTH
U3BeIlaTelsi OXPAHHOTO BOJIOKOHHO-ONTUUECKOT 0, ITPE/ICTaBIISIONIEH COOOM Pa3BETBIEHHYIO
OTITUYECKYIO CXEMY, KOTOPYIO TTIOCPEICTBOM CIUTUTTEPOB, COSTMHUTEIIBHBIX MY(T U
BOJIOKOHHO-OINTHYECKOTO Kabeslsl pa3MelaoT Ha 3JIeMEHTaX Orpak/IeHus (Ha KO3bIpbKe, W/
WU MTOJIOTHE, U/UJTK Ha MPOTUBOTIOIKOITHOM 3ar pak/IeHUM), GOPMHUPYIOT JIa3€PHBIN UMITYJIbC
C BBIXO/Ia IPUEMOIIEPEIAIOIIETO YCTPOUCTBA HA BXO YIIOMIHYTOW JIMHEHHOW YaCTH U
IOJIyYatOT BO3BPALLECHHbIA UMITYJIbC, SBJISIOLIMICS CUTHAIIOM OTPAXKEHMS, HA BXOL
MpUeMOTIEPEAAIOIIEr0 YCTPONUCTBA IO TOMY XK€ IyTH, HO B 00pAaTHOM HAIlPABJICHUU, TPUUEM
JIMHEMHAs YaCTh COJIEPKUT ONTUUECKYIO CXEMY PA30MKHYTOTO MHTepdepomeTpa s
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, COAEPKALLYIO PA3OMKHYTBIA KOHTYDP,
(hopMUPYIONTUI CUTHAJIBI OTPAXKEHUH, Y KOTOPOTO OTPE3KU ONITUYECKOT0 BOJIOKHA SIBJISIIOTCS
YYBCTBUTEILHBIMHU 3JIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/Ia€TCsI CIABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUH C OKA3aHHBIM (PM3UUECKUM BO3JICHCTBUEM, TTPH
3TOM PETUCTPUPYIOT U3MEHEHUE BEJIMUUHBI CUTHAJIA OTPAYKEHHUSI, COOTBETCTBYIOLIEE BEIMUMHE
U XapakTepy ynpyroi aeopmanuu 4yBCTBUTEIbHBIX 371eMeHTOB. Heobs13aTebHO, CITUTTEPHI
uHtepdepomerpa MaiikeabcoHa pa3MeNIaloT B coeuHUTeIbHON MydTe. Heobs3aTensHo,
00€eCIeunBaIOT PA3BETBICHHYIO ONITUYECKYIO CXEMY, COJIEPIKAIIYIO ONITUYECKYIO JTMHUIO
3aJIEP)KKH, BBITIOJIHEHHYIO MTOCPEJICTBOM COEAMHEHHUS B ONITUYECKYIO LIEMb HEOOXO0IUMOM
JUTMHBI PE3€PBHBIX JKWJT BOJIOKOHHO-OMTHUECKOT0 KaOesIsi Ujv BBITIOJIHEHHYIO B BUJIE KATYIIIKU
U3 ONITHUECKOTO BOJIOKHA. Heobs13aTenbHO, pa3IeMTeN i ONTHUECKOM CXeMbI MHTEpepoMeTpa
MatikenbcoHa BBIOJIHAIOT Ha 0a3e UMPKYISATOPOB Ui ciuiTTepoB. Heobs3atenbHo,
obecnieunBaroT nHTepepoMerp MalikenbCcoHa, TPEACTABIISIONINI COOOM IBYXITy4YEBOM
UHTEepPEPOMETP, UYBCTBUTEIIBHOCTh KOTOPOTO K MEXaHUYECKHUM BO3/IEUCTBUSIM OJIMHAKOBA
HA BCEM ITPOTSKEHMU YyBCTBUTEIILHON YACTH, IPUYEM BEIIMUMHA CYMMBbI CHTHAJIOB OTPAKEHUS
KOHTYpPa 3aBUCUT OT MOITHOCTH U3JIy4aTeNIsl, BEIMYMHBI OTBETBJIICHHOM J10JIM Y3HEPTUU
30HAUPYIOILETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pa3HOCTHU (pa3 BO3BpAIlla€MbIX CUTHAJIOB,
a U3MEHEHHE BEJIMUMHBI CYMMbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U JUHAMUYECKOMN
XapaKTEPUCTUKU BO3JICUCTBUS Ha UYBCTBUTEIIbHYIO YaCcTh U3Belniatesns. Heobs3aTenbHo,
o0ecreunBaloT HecOaTaHCUPOBAHHBIN HHTEphepoMeTp MaiikeabcoHa, TpUUeM JIJIMHBI 164
uHTEpEepoMeTpa BHIPABHUBAOT C IOMTYCTUMOM MOTPEITHOCTHIO, 3aBUCSIICH OT JUTUTEIIHHOCTH
JIA3€PHOTO 30HAUPYIOLIErO UMITYJIBCA, [IPY ITOM JJIMHA OAHOTO U3 IUIEY KOMIIEHCUPOBAaHA
KaKOH-TMOO ONTUYECKOH JIMHUEN 3aJ€PHKKH.

[47] Ha ¢ur. 3 mokazaHa (pyHKIMOHAJIbHAS CXeMa KOHTPOJUPYEMOM 30HBI U3BEIIaATe s
OXPaHHOT'O BOJIOKOHHO-OTITUYECKOTO, B COCTaBE KOTOPOT'O UCIIOIL30BaH HHTEpdepoMeTp ¢
JIBYMsI IUTedaMu (IByxirydeBol nHTepdepomeTp Maxa-Llennepa). [IpeamouturensHo, He
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OIrPaHUYMBASCH, IIpeaIaraeMbli uzsemareib 300 OXpaHHbINA BOJIOKOHHO-ONTUYECKUM, B
COCTaBe KOTOPOTO UCIIOJIb30BaH UHTEP(HEPOMETP C IBYMS TUIEUaMH (JIBYXJTy4eBOM
unteppepomerp Maxa-Llennepa) co ccbuikoit Ha Gur. 3 COIEPIKUT, IO MEHbIIIEH Mepe:
npuemonepeaarouiee ycrpoructso 301, cogepxaniee BbIYUCIUTEIBHOE YCTPOUCTBO U OJIMH
WJIM HECKOJIBKO PedIeKTOMETPOB, B TOM YMCIIe, C 00BETMHEHHBIMU BBIXO 1AM U3TydaTest
Y IIPUEMHUKA CUTHAJIOB, K KOTOPBIM ITOJIKIIFOUEHA TPAaHCIIOPTHAs 4acTh 302 ONTUYECKON
cxembl u3Bemarens. [IpennoyrurenbHo, HE OrPAHUUUBASICH, TPAHCIIOPTHAS YacTh 302
uzBematest 300 COCTOUT U3: OTPE3KOB BOJIOKOHHO-ONITUYECKOT0 KaOelsi, COeIMHUTETbHBIX
3JIEMEHTOB, AenuTelst 303 MOIIHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSILETO U3 CINIUTTEPOB,
00€eCTeunBAIOIIMX CHUKEHUE MOILITHOCTH SHEPTUU JIA3€PHOT0 UMITYJIbCA B pacIpeesieHHOM
OINTUYECKOMN CXeMe U3BEIIATelIs 10 HE0OX0AUMOTo YpoBHs. [IpeanouturenbHo, He
OTrPAaHUYUBASICh, UYYBCTBUTEIBHBIE 3JIEMEHTBI COCTOAT U3: crumTTepa 304, pa3aessonero
SHEPIUIO 30HAMPYIOIIETO UMITYJIbCA HA ABE YacTH, OTPe3KOB 305, 306 4yBCTBUTEIBHBIX
3JIEMEHTOB BOJIOKOHHO-OMTUYECKOTO Kabers, cruurTepa cymmaropa 307 v crumTrepa
oTtpaxatens 308, mpuueM uHTepepomerp Maxa-Llennepa 06pazoBaH COBMECTHO CIULTUTTEPOM
304, orpe3kamu kabdens 305, 306 u crumurrepamu 307, 308. [TpeanoyTurenbHO, HE
OrpaHUYMBAsICh, CTUIMTTEPHI 304, 307, 308 MOTYT OBITH pa3MellleHbl KaK B OJTHON
COEIMHUTEIBbHOM My(Te, TaK U B pa3HbiX. [IpenmoururenbHo, He OTPaAaHUYUBASICH,
TPAHCIIOPTHAS YaCTh COAEPKUT HECKOJIBKO OTBETBJICHUN (KAK MUHUMYM IO KOJIMYECTBY
KOHTPOJIMPYEMBIX 30H U TPUMEHEHHOM ONTUYECKOW CXEMBI IEJIEHUS 3HEPTUU 30HIMPYIOLLIErO
VMITYJIbCA EJIUTENIS ), KOTOPBIE ITOCTYIIAIOT HA BXOJ COOTBETCTBYIOLIErO crumnrrepa 304,
Pa3MelIEHHOI0 B COOTBETCTBYIOIIEN COeIMHUTEIbHON My(Te. B kauecTBe mpumepa, HO He
orpaHuyenust, crmMTTepsl 307, 308 Kakabiii MOTYT OBITh PeaIM30BaHbI HA 0a3€ HUPKYJIATOPOB.
[TpeamouTuTenbHO, HE OTPAaHUYMBASICh, PA3BETBIICHHAS OIITHUYECKAs CXeMa MHTepdepomeTpa
Maxa-Ilennepa BbINOJIHEHA C BOBMOYXKHOCTBIO (POPMUPOBAHUS CUTHAJIOB UHTEP(EPEHIH B
npsiMoM HamnpasjeHud. [IpennoyturenbHO, HE OTPAaHUUMBASACH, PA3BETBIICHHAS ONITUYECKAS
CXeMa BBIMIOJTHEHA C BOBMOKHOCTBIO OTPaXXEHUSI B 0OPATHOM HAIPABJIEHUU CUTHAJIOB
uHTepdepeHuru, chopMrupoBaHHbIX HHTEpDepomeTpom Maxa-Llenaepa B mpsimom
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHUEM (pa3bl
CUTHAJIOB, MOCJIE YeTO 00eCIeurnBaeTCs OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAKEHUS, UX
uHTep(hEepUpOBaHUE U CIIEJOBAHUE K TPUEMHOMY ycTpoicTBy. [IpenmnoururenbHo, He
OTpaHUYMBASICh, CUTHAJI, chopMuUpoBaHHBIN HHTephepomeTrpom Maxa-l{ennepa B mpsimom
HAIIPABIIEHUHU, IEPEAAETCS B PA3BETBICHHON ONTUYECKOM CXEME IO OTAEIBHOMY IIyTH K
MIPUEMOTIEPEAIOILIEMY YCTPOMCTBY. [ IpearnouTurenbHO, He OrPAHUUMBASCH, U1 PA30MKHYTOT'O
KOHTYypa ONTHYECKON cxeMbl uHTephepomeTpa Maxa-Llenmepa TpeOyeTcss BBIpaBHUBaHHUE
JUTMHBI TUT1€Y C JOMYCTUMOM MOTPEITHOCTBIO, YTO MTPU HEOOXOAUMOCTH KOMIIEHCUPYETCS
JUTATEIIbHOCTBIO 30HAUPYIOIIETO UMITYJIBCA, UJIA KOPPEKTUPOBKOM JJIMHBI OJHOTO U3 TIEY
34 CYET YCTAHOBKM JIOTIOJTHUTEIIbHON ONTUYECKON JIMHUM 3aAEPKKU U3 OTHOMOJIOBOTO
BOJIOKHA. B KauecTBe mpuMepa, HO HE OTPAHUYCHUS, B KAUECTBE ONTUYECKOM JIMHU 3aAEPKKHU
MOJXET OBITh UCITOJIb30BaHA KATYIIIKA U3 OJHOMOJOBOTO BOJIOKHA WJIM MHAS OTITUUECKast
JIMHUS 3aJICPKKH, HAIIPUMED, HE OTPAHUYUBASACH BBIIIOJIHEHHAS IIOCPEACTBOM COEIUHEHHUS B
OINTUYECKYIO 1IeTTh HEOOXOAMMOM JJIMHBI PE3EPBHBIX JKUJI BOJIOKOHHO-OMITUUECKOT0 Ka0eJs.
[48] Taxkoi uzBemarenb 300 OXpaHHBIM BOJIOKOHHO-OIITUYECKUIM MTPEATIOUYTUTENIBHO, HE
OrpaHUYMBAsICh, paboTaeT cienytomum obpazoM. [IpeanoururenbHO, HE OTPAHUYUBASCE,
OT UCTOYHHUKA JIA3EPHOT0 U3JIyYEHUS B ONITUUYECKYIO CXEMY Ha BXOJ JACIIUTEIS] MOLIHOCTH
TPAHCIIOPTHOM YaCTU YCTPOMUCTBA IOCTYIIAET KOPOTKHUM JIA3E€PHBIN UMITYJIBC, T€ [IPOU3BOIUTCS
JIeJICHWE MOILIIHOCTHU UMITYJIbCA HA NOJM. [IpearnouTuTenbHoO, He OTPAHUYUBASICh, JETTUTENb
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BBIINIOJIHEH U3 CIUIUTTEPOB C PA3JIMYHON CTENEHbIO JIEJICHUS, PACIIOIO0KEHUE CILIUTTEPOB
JIEIIUTENIS COOTBETCTBYET ONTUUYECKON CXEME YCTPONCTBA U CTPOTO HE ONPEEISETCS.
[TpeanmouTuTenbHO, HE OrPAHUYUBASICH, PA3AEIEHUE SHEPTUN 30HAUPYIOLIETO UMITYJIbCA
MIPOU3BOIUTCS 10 HEOOXOIMMOTO YPOBHS MOIIIHOCTH B LEJIAX OOECIIEUeHHs BETUIUHBI
CUTHAJIOB OTpakeHUs uHTepdepomerpa Maxa-Llennepa ot 4yBCTBUTEIBLHOM YACTH ONITUUECKOM
CXEMBI YCTPONCTBA B HOMUHAJIBHOM JIMANa30He NIKAJIbl U3BMEPEHUI IIPUEMHOIO YCTPOMCTBA.
[TpeanodTuTeIbHO, HE OTPAHUUMBASICH, BPEMS MTOCTYIICHUSI MHTEPPEPUPYIOIIUX CUTHAIIOB
Ha BXOJ IPUEMHOTO YCTPOWCTBA 3aBUCUT OT CKOPOCTH PACIIPOCTPAHEHUS JTA3€PHOTO
U3IIy4YEHHUs B MaTepuaje ONTUUYECKOTO BOJIOKHA, OT JJIMHBI TPAHCIIOPTHOM YaCTH U JIJIMHBI
YyBCTBUTEIBHOW 4aCTH, BKIIIOUYAS JIMHY PEryJIMPOBOYHBIX KaTyllek. [IpeanouturensHo, HE
OTPaHUUYMBAsICh, BEIMUMHA CUTHAJIOB OTpakeHusi uHTepdepomerpa Maxa-Llenaepa 3aBucur
OT CTENEeHM 3aTyXaHUs CUTHAJIA B ONITUYECKOM BOJIOKHE, CTEIIEHU JIEJICHUS] SHEPTUU
30HAUPYIOIIET0 UMITYJIbCA B TPAHCIIOPTHOM YaCTU YCTPOWCTBA, BEIMYMHBI c/iBUTra (pa3
BO3BpAlla€MbIX CUTHAJIOB UyBCTBUTEJIbHOM YACTH YCTPONCTBA, CBSI3AHHOMN C Pa3HOCTHIO
(GhOpMBI U ITTUHBI MTyTEN IBUKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUs BO3/IEHCTBUSI.
ITpennouturenbHO, HE OrPAHUUYUBASICH, U3MEHEHUE BEJIMUMHBI CyMMbI CUTHAJIOB
uHTEp(hEepOMeTpa COOTBETCTBYET BEIMUMHE U XapaKTepy ynpyrou nepopmanmu
YYBCTBUTEIIBHON YaCTH YCTPONCTBA BO3ZHUKAIOIIETO OT IMHAMUYECKOTO BO3JICHCTBUSA
HaPYLIUTENS] HA KOHCTPYKLMIO, HA KOTOPOW 3aKperieHa YyBCTBUTEIbHAS YaCTh YCTPOMCTBA.
[TpeanouturenbHO, HE OTPAHUYMBASCH, OITUYECKAS CXeMa KaXKI0W KOHTPOJIUPYEMOW 30HBI
UCTIONIB3YET JII000M METOT PEPIIEKTOMETPUUECKOTO U3MEPEHHS B TFOOOM COYETaHHUH, B TOM
YUCIIe, METO/I ABYXJIYYEBBIX MHTEPPEPOMETPOB, B HACTHOCTH, METO MHTep(pepoMeTpa Maxa-
Llennepa. [IpeanoyrurenbHO, HE OTPAHUYMBASICH, OTHU U T€ e OTPE3KH ONTUUECKOT O BOJIOKHA
KaOeIst SIBIISIIOTCS. UyBCTBUTEIIHHBIMU dJIEMEHTAMU UHTep(depoMeTpa, B KOTOPBIX CO3/IAEeTCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
Bo3aercTBUeM. [ IpeanouTurenbHo, He OrPAaHUUMBASICh, YYBCTBUTEIBHOCTh OIITUUECKOMN CXEMBI
unTeppepomerpa Maxa-llennepa kK MEXaHMUECKUM BO3JEHCTBUSIM OJJMHAKOBA HA BCEM
MPOTSHKEHUM UYBCTBUTEIIbHON YACTH ONTUYECKOW CXEMBI, BEJIMUMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOUITHOCTH U3JIy4aTessl, HAUaJIbHOT'O 3HAUYE€HUs pa3HOCTU da3, a UBMEHEHHUE
BEJIMYMHBI CyMMBI CUTHAJIOB OTPAXXEHUS 3aBUCUT OT CUJIbI U XapaKTEPUCTUKHU BO3IEHCTBUS
Ha YyBCTBUTEJIbHYIO YaCTh ycTpoicTBa. [IpeanouTuTenbHo, He OrpaHUYMBASICh, KOHTYP
ONITUYECKOM cxeMbl UHTep(epomerpa Maxa-Ilennepa, npeacrapisier coOom
HecOaTaHCUPOBAHHBIN ABYXJTydeBor uHTEephepomerp Maxa-Llenaepa, MeToa nmoaydeHus
CUTHAJIOB peIEKTOMETPUUECKUI, 1J1s1 paOOThI HUHTEPpPEPOMETPA TAKKE TPEATTOUTUTENIHHO
BBIPABHUBAHKWE JIJIMHBI TUIEY YYBCTBUTEIILHOI'O 3JIEMEHTA C JOMYCTUMOM MOTPEIHOCTHIO.
[TpennouTuTenbHO, HE OTPAHUYUBASICH, 30HAUPYIOLIMI UMITYJIBC B UHTEpPepomeTpe Maxa-
Llennepa B mpeasiaraemMoi ONTUUECKOW CXEME ITPOU3BOIMT PA3ACIIEHUE CUTHAJIOB HA CIUIUTTEPE
304, mpoxokaeHHe Mo BOJIOKHAM OTPe3KOB 305 1 306 UyBCTBUTEIBHBIX 3JIEMEHTOB, CIIOKEHUE
U UHTEep(PEePEeHLUIO CUTHAIOB Ha cruuTTepe 307, OTpa)keHHe CUTHAJIOB B 00paTHOM
HaIpasJieHny Ha crumrTepe 308, TOBTOPHOE MPOXO0XKAEHUE curHaia yepes crmrrep 307,
pa3elieHde CUTHAJIOB U ClIeIOBaHME B 0OpATHOM HalpaBieHuH B oTpe3kax 305 u 306 u
OKOHYATEIbHOE CIIOKEeHHE Ha cruTTepe 304 Tpu clieJOBaHUM B OOpaTHOM HAIIPABJICHUHY,
Ha BbIXOJIe cruTTepa 304, 06pasyercss 00 beIMHEHHBINM CUTHATT HHTEP(HEPUPYIOIINX MEXKIY
c00011 OTpa’keHUH, MOCTYIAIOIIMUI 1ajiee Ha BXO1 MpUeMHUKA curHayioB. [IpenmnoururenbHo,
HE OTPAHUYMBASICh, U1 UCKIIIOYEHUS] CAMMETPUUYHBIX BO3JEHCTBUI Ha ONITUYECKUE BOJIOKHA
YyBCTBUTEIBHBIX YACTEW YCTPONCTBA KaXKA0H KOHTPOJIUPYEMOI 30HBI, CHUKAOIIUE
YYBCTBUTEIBHOCTD YCTPOMCTBA, UCTIOJIB3YIOTCS ONTUUECKUE KUIIBI Pa3HBIX IUIEY B IBYX
Pa3HBIX BOJIOKOHHO-ONITUYECKUX KaOEIIsIX, PACIIOI0KEHHBIX HA PA3HBIX YACTSIX 3arPAKACHUIN
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Y KOHCTpYKIMi. [TpearnouTuTenbHO, HE OrpaHUUMBASICH, aJIpecaliysl U IPUCBOEHUE YCIIOBHBIX
HOMEPOB UYBCTBUTEIBHBIM YACTSIM YCTPOUCTBA (KOHTPOJUPYEMBIM 30HAM) IPOU3BOAUTCS
BBIYMCIIMTEIIbHBIM YCTPONUCTBOM HA OCHOBAHUM BPEMEHU MMPUXO1a CUTHAJIA OTPaKEHUS
untepdepomerpa Maxa-Llennepa. [IpeagnoururenbHo, HE OTPAHUYUBASICH, K JTI0O00M YaCcTH
OINTUYECKON CXEMBbI YCTPOUCTBA IO IJIMHE TPAHCIIOPTHON YACTH MOTYT MOAKIIOYATHCS
KOHIIEBBIE OIITOBOJIOKOHHBIE TATUMKHU CO CTATUUECKOM MH(pOpMaIUel U Apyrue
KOHTPOJIUPYEMBIE YUACTKH, UCIIOTB3YIOIINE HHBIE METO I (POPMUPOBAHUS
pedIeKTOMETPHUYECKOTO OTKIIMKA.

[49] IIpennoYTUTENBHO, HE OTPAHUYMBASICH, OTIMCBIBAEMbIN M3BeHaTeNb 300 OXpaHHbIN
BOJIOKOHHO-OIITUYECKHIA, B COCTaBE KOTOPOTO UCIIOJIb30BaH UHTEP(EPOMETP C IBYMS IJIEUaAMH,
OTHOCHUTCS K TEXHUYECKUM CPEJICTBAM OXPAaHbl, B KOTOPBIX B KAYECTBE UYBCTBUTEIBHOT'O
3JIEMEHTAa UCIIOJIb3YeTCsl OHOMO/OBBIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OrPaHUYUBASICH, OTIMCBIBAEMOE YCTPOMCTBO MpeHA3HAUYEHO /ISl 30HAJIbHOM OpraHU3aliu
pyoexeit oxpansbl. [IpeAnouTUTENBHO, HE OTPAHUYUBASICH, OTTUCHIBAEMOE YCTPOUCTBO MOXKET
paboTaTh B YCIAOBUSX MOBBIIIEHHBIX MIPOMBIIIICHHBIX TTOMEX U MPUPOTHBIX BO3ICHCTBUM U
MpeIHaA3HAUEHO JIJISl OXPAHbI TEPPUTOPUIL, OOYCTPOECHHBIX TMOKUMU CETUATHIMU
3arpakJICHUsIMH, C KO3bIPbKAMU U HABEPIIMEM U3 APMUPOBAHHOMW KOJIIOUEHN JIEHTHI WJIK Ha
3arpaxAcHUsIX, OOYCTPOCHHBIX YaACTUIHO TMOKMMH U YIIPYTHMH 3JIEMEHTAMHU, BKITIOUAs
CUTHaM3auuio nojkomna. [ IpennoyturenbHo, HE OTPAaHUUYMBASICh, TPEAJIATAEMOE YCTPOHUCTBO
MMOCTPOEHO C MPUMEHEHHEM CTaHIaPTHOTO TUIIOBOTO 000OPYI0BaHUS, IPUMEHSIEMOTO B
OITOBOJIOKOHHOV TEXHUKE U CIIENMATIBHOTO MPOTrpaMMHOT0 odecreueHust. [IpearnouTuTenbHo,
HE OTPAaHUYMBASICh, IIPEIJIAra€MO€e ONTOBOJIOKOHHOE MHOT'O30HHOE CUTHAIM3ALMOHHOE
YCTPOWCTBO OXPaHBI IEPUMETPOB MAJTBIX U MMPOTSHKEHHBIX 0OBEKTOB (M3BEIIATENIh OXPAHHBIN
BOJIOKOHHO-OIITUYECKHI ), OCHOBAHO Ha UCIOJIb30BAHUM BRICOKOUYBCTBUTEILHOTO 3 hekTa
3aBUCUMOCTH (ha30BO-TIOJISIPU3ANMOHHBIX, AMIUIUTYIHBIX U YACTOTHBIX XapaKTePUCTUK
BEJTMYMHBI BO3BpaIllaéMbIX CHTHAJIOB MHTEphepomeTpa Maxa-Llenaepa, o0pa3oBaHHBIX ITpU
MPOXOXKAECHUHA YACTH SHEPTUM 30HAUPYIOIIETO UMITYJIbCA JIA3EPHOTO U3JTyYEHUS YePe3
OINTUYECKOE BOJIOKHO B IPSIMOM M OOpaTHOM HAMPABJIEHUU, B KOHTYPAaX ONITUYECKOMN CXEMBbI
YCTPOUCTBA, MOIYIMPOBAHHBIX (PU3UUECKUMH BO3JIEHCTBUSIMU HAPYILIUTEIS.
IIpennoututenbHO, HE OTPAHUUMBASICH, B IIPEIJIAaracMOM YCTPOMCTBE UCITOIb3YETCS
pedIEKTOMETPUIECKHI METO/T TTOJTYYEHHUSI CUTHAJIOB OTPAXKEHUS C LEITbIO ONPEACIICHUS UX
JIMHAMUYECKUX CBOUCTB. [IpeanoyTurenbHO, HE OrpaHUUYMBASICh, CHTHAJIBI OTPAKEHHUS UITU
BO3BpAIlla€MbI€ CUTHAJIbI IOCTYMAIOT HA BXOJ IIPUEMHOTO YCTPONCTBA MOCIEA0OBATEIBHO U
Ppa3aeNsIoTC MEXKIy COOOM IO BpeMeHH NOoCTyIIeHus . [IpearnouTuTeIbHO, He OTpaHUUMBASICh,
aJipecauysi CUTHAJI0B BO3BPAILICHUS (OTPAXKEHUS) OT UYYBCTBUTEIBHBIX 3JIEMEHTOB Y OITUYECKUX
JIATYUKOB OCYILIECTBIISIETCS OAHO3HAUYHBIM COOTBETCTBUEM MEKTY TAJIbHOCTHIO PA3MEILICHUS
YYyBCTBUTEJIILHOI'O 3JIEMEHTA U BpEMEHEM IOCTYIUICHUsI CUTHAJIa OTPa’KeHUsI Ha BXO/I
MPUEMHOTO ycTpoicTBa. [IpennoyturenbHO, HE OTPAHUYMBASICh, CHTHAJIBI OTPAXKEHUMN
uHtepdepomerpa Maxa-llenaepa qJOTKHBI TPUXOAUTH Ha BXOJ IPUEMHOTO YCTPONCTBA B
pa3HOE BpeMsi, 3TO BpEMsI PErYJIUPYETCs JJIMHON UyBCTBUTEIIBHOIO 3JIEMEHTA, JINOO
JIOTIOJTHUTETLHOM KaTYIIKOM, MO0 pe3epBHBIMU BOJIOKHAMHU YYBCTBUTEJILHOT'O 3JIEMEHTA,
MO0 UHOM OTITUYECKOM JIMHUEH 3a/IEPKKH, KaK 3TO OMUCAHO B HACTOSIIEM JOKYMEHTE.

[50] Takum 06pa3zom B KauecTBe onucbiBaeMoro uzsemaresis 300 0OXpaHHOTO BOJIOKOHHO-
OITHYECKOT'0, B COCTaBe KOTOPOTO UCIIOJIH30BaH PA30MKHYTHIM UHTEPHEPOMETP C ABYMS
IUIEYaMH, 3a5IBJIEH U3BEIIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKHUIA, B COCTABE KOTOPOTO
MCIOJIb30BaH 3aMKHYThIN HHTEPhEPOMETP C ABYMS II€YaMHU, TTO MEHbIIIEeH Mepe, CoJIepKaIli
CTAHUMOHHYIO YACTh C IPUEMOIIEPEIAIOIINM YCTPOMUCTBOM, COEIMHEHHBIM C JIMHEMHOW YACThIO
YIOMSIHYTOI'O M3BEIIATENIs, TPUYEM JIMHEMHAS 4acTh MPEICTABIISIET COOOM Pa3BETBICHHYIO
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OTITUYECKYIO CXEMY Ha OCHOBE CIUTUTTEPOB U BOJIOKOHHO-ONITUYECKOT'0 KaOelsi, KOTOpbIe
MTOCPEACTBOM COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0eIIs CBA3BIBAIOT MEX Ty COOOM
IIPUEMOIIEPEAAIOLIEE YCTPOUCTBO U YyBCTBUTEIILHBIE 3JIEMEHTHI U3BELIATEIISI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOT O, COJIEPKAIIYIO 3aMKHYTBIM KOHTYD, (DOPMHUPYIOIINN CUTHAITBI
OTPAXEHUH, Y KOTOPOTO OTPE3KU ONTUYECKOTO BOJIOKHA SBJISIOTCS YYBCTBUTEIbHBIMU
3JIeMeHTaMHU UHTEephEPOMETPa U CO3/IAI0T CIIBUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA [Tl KOHTYPA,
MpUYEM 3aMKHYTBIM KOHTYP IpeacTaBiseT codoi unreppepomerp Maxa-Llenaepa.
Heo0s3atenbHo, crumttepsl iHTEpdepomerpa Maxa-L{ennepa pa3merieHbl B COEMHUTENTEHON
mydTte. HeoOs3aTenpHO, mpuemMonepeaaroniee yCTpoUCTBO SBISETCS pedIeKTOMETPOM C
00BEIMHEHHBIM BXOJIOM U BbIxoJIoM. Heobsi3aTenpHO, pa3BeTBIEHHAS ONTUYECKAS CXEMaA
COJICP>KUT ONTUYECKYIO JIMHUIO 3aI€P>KKH, BBIIIOJTHEHHYIO IIOCPEACTBOM COEAUHEHUS B
OINTUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX JKWJI BOJIOKOHHO-OIITUUECKOT0 Kabess
WM BBITIOJIHEHHYIO B BUJIE KATYIIKU U3 ONITUYECKOTO BoJlokHA. Heobs3aTenpHO, OMH U3
CIUTMTTEPOB ONTUYECKOM cxeMbl uHTepepomerpa Maxa-llenmepa BrImoTHEH Ha Oa3e
mupkynstopa. HeobszatensHo unteppepomerp Maxa-Llennepa npeacrasisieT coboit
JBYXJTy4eBOM HHTEPPEPOMETP, YyBCTBUTEIIBHOCTh KOTOPOTO K MEXaHUUECKUM BO3ICUCTBUSIM
OJIMHAKOBA HA BCEM MPOTSIKEHUU YYBCTBUTEIILHON YACTH, TPUYEM BEIMUMHA CYMMbI CUTHAJIOB
OTPaXXEHUSI KOHTYPA 3aBUCUT OT MOLIHOCTH U3JIy4aTelIsl, BEJIMUYMHbI OTBETBJIEHHOM 10JIU
SHEPTHU 30HIUPYIOLIETO UMITYJIbCa, HAaUaIbHOT'O 3HAYeHUSI pa3HOCTH (a3 BO3BpAIaeMbIX
CUTHAJIOB, 4 U3MEHEHUE BEJIMUUHBI CYMMbI CUTHAJIOB OTPAXKEHHUS 3ABUCUT OT CUJIbI U
JIMHAMUYECKON XapAKTEPUCTUKHU BO3JICUCTBUS HA YYBCTBUTEIBbHYIO YaCTh U3BEILIATEIS.
Heob6s3aTenbHo, untepdepomerp Maxa-Llenaepa He cOataHCUpOBaH, MPUYEM JITMHBI IJ1€Y
uHTephepoMeTpa BRIPOBHEHHI C IOMTYCTUMOM IMTOTPEITHOCTHIO, 3aBUCAIIEH OT JJIUTEILHOCTU
JIA3€PHOTO 30HIUPYIOLIETO UMITYJIbCA, IIPYU ITOM JJIMHA OAHOTO U3 INIEY KOMIIEHCUPOBAHA
KaKoM-IM00 ONTUYECKON IuHMel 3aaepkku. HeoOsi3aTenbHO, pa3BeTBICHHAS ONTHYECKAS
cxeMa uHTepdepomeTpa Maxa-LleHmepa BbITOTHEHA C BO3MOXHOCTBIO (POPMUPOBAHUS
CUTHAJIOB MHTep(depeHIUr B IpsAMoM HampasiieHud. HeoOs13aTenbHO, pa3BeTBICHHAS
OITUYECKAs] CXEMA BBIMOJIHEHA C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HAMpPaBICHUU
CUTHaJIOB UHTepdepeHIun, chopMUpoBaHHBIX UHTEphepoMmeTpoM Maxa-lleHnepa B mpssMom
HaIpaBJIEeHUH, T7Ie 00ECIIeUnBAETCS UX TOBTOPHOE pa3ielieHUe U TPOXOXKICHUE UMHU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpPAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHUEM (ha3bI
CUTHAJIOB, TOCJIE Yero 00ecneunBaeTCss OKOHUATEIbHOE CJI0KEHUE CUTHAJIOB OTPAXEHUS, UX
uHTephEepUpPOBAHUE U CIIEJOBAHUE K IPUEMHOMY yCTpoicTBy. Heobs3aTenbHO, curHai,
chopMupoBaHHbIN UHTEpPepomeTpoM Maxa-LleHnepa B mpssMoM HampaBJIEHUH, TIEpEAAETCS
B Pa3BETBJIEHHOM ONTUYECKON CXEME MO OTACIIBHOMY ITyTH K IIPUEMOTIEPEAAIOLIEMY
YCTPOWCTBY.

[51] Takum oO6pa3omM B KauecTBe APYroi IMHEMHOM YaCcTH 3asiBJICHA JIMHEHHAS YaCTh
usBenarens 300 OXpaHHOTO BOJIOKOHHO-OIITHYECKOTO, B COCTABE KOTOPOTO MCIIOJIb30BAH
uHTep(hEepOMETp C IBYMs IIEUAMMU, TIPEACTABIISIIONIAS COOOM PA3BETBICHHYIO ONITUUECKYIO
CXeMy Ha OCHOBE CIUIMTTEPOB M BOJIOKOHHO-OIITUYECKOTO Ka0eJIsi, KOTOPhIE TTOCPEICTBOM
COEMHUTEIBHBIX MY(T U TPAHCIIOPTHOTO KAOEIIS CBSI3BIBAIOT MEXKYy COOOI
IIPUEMOIIEPEAATOIIEE YCTPOUCTBO U YyBCTBUTEIILHBIE 3JIEMEHTHI U3BELIATEIISI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO, COJIEPXKAIIYIO 3aMKHYThIM KOHTYD, (DOPMHUPYIOIINN CUTHAITBI
OTPAXXEHUH, Y KOTOPOI'O OTPE3KH ONTUYECKOT'O BOJIOKHA SIBJIAIOTCS YYBCTBUTEIbHBIMU
aJIeMeHTaMHU HHTEephEpOMETPa U CO3IAI0T CIIBUT (pa3bl 30HAMPYIOIIETO UMITYJIbCA TSI KOHTYPA,
MpUYeM 3aMKHYTbIA KOHTYp MpeAcTaBisieT codor unteppepomerp Maxa-Llennepa.
Heobs3aTenbHo, crumrtepsl iHTEpdepomerpa Maxa-L{ennepa pa3merieHbl B COSMHUTENTEHON
mydTte. HeoOs3aTenpHO, MpuemMonepeaaroniee yCTpOUCTBO SBISETCS pedIeKTOMETPOM C
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00BEIMHEHHBIM BXOJIOM U BbIXo/I0M. Heobsi3aTenbHO, pa3BeTBICHHAS ONITUYECKAS CXEMaA
COAEPKUT ONTUUECKYIO JIMHUIO 3a]I€P>KKH, BBITIOJIHEHHYIO ITOCPEICTBOM COEIMHEHUS B
ONITUYECKYIO LIEMb HEOOXOIUMOI JJTMHBI PE3EPBHBIX KUJT BOJIOKOHHO-ONITUYECKOT0 KaOes
WJIM BBITIOJIHEHHYIO B BUJI€ KATYIIIKU U3 ONITUYECKOTO BolokHA. HeoOs13aTenbHO, OUH U3
CIUIMTTEPOB ONTHUYECKOMN cxeMbl uHTepepomerpa Maxa-Llennepa BrinoHeH Ha 6a3e
mpkyiasatopa. Heobs3aTensHo, untepdepomerp Maxa-Llenaepa npeacrapiser coOoi
JIBYXJTy4eBOM HHTEPPEPOMETP, YYBCTBUTEIIBHOCTh KOTOPOTO K MEXaHUUECKUM BO3/ICHCTBUSM
O/IMHAKOBA Ha BCEM MPOTSHKEHUH YyBCTBUTEIbHON YACTH, TPUYEM BEJIMUMHA CYyMMbI CHTHAJIOB
OTPAXEHUSI KOHTYPA 3aBUCUT OT MOIITHOCTHU U3JTydaTesis, BEJIMUUHbI OTBETBIICHHOMW JOIU
SHEPI'UU 30HIUPYIOLIETO UMITYJIbCA, HAUYAIbHOT'O 3HAYEHUSI pa3HOCTHU (ha3 BO3BpAIIAEMBbIX
CUTHAJIOB, 4 U3BMEHEHHWE BEJIMUYMHBI CYMMbI CUTHAJIOB OTPAXKEHUSI 3aBUCUT OT CUJIbI U
JIMHAMUYECKOM XapaKTePUCTUKHU BO3JAEHUCTBUS HA YyBCTBUTEIBLHYIO YaCTh U3BEIIATENS.
Heobs3aTensHo, untepdpepomerp Maxa-Llenaepa He cOamaHcupoBaH, MPUUEM JIJTUHBI 1Y
uHTephepoMeTpa BRIPOBHEHHI C IOMTYCTUMOM ITOTPENTHOCTHIO, 3aBUCAIIEH OT JUTUTEITLHOCTU
JIa3€pHOT0 30HIMPYIONIETO UMITYJIbCA, IIPU 3TOM JIJIMHA OJHOTO U3 TUIeY KOMIIEHCUPOBaHA
KaKOH-TMOO ONTUYECKOH JIMHUeN 3aaepxku. HeoOsa3aTenbHO, pa3BeTBIECHHAS ONITUYECKAs
cxema uHtepdepomerpa Maxa-llenaepa BbInoTHEHA C BO3MOXHOCTHIO (POPMUPOBAHUS
CUTHAJIOB MHTep(dEepeHIUY B IpSIMOM HarpasiieHud. HeoOs3aTenbHO, pa3BeTBICHHAS
OITUYECKas CXeMa BBIMOJIHEHA C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HalpaBICHUU
CUTHAJIOB UHTEpQepeHIun, chopMUPOBAHHBIX MHTEpPepomeTpoMm Maxa-Llenaepa B mpsimom
HaIpaBJIEHUH, I71€ 0OECIIEUMBAETCS UX IOBTOPHOE PA3/ETICHUE U TPOXOKACHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHHEM (Da3bl
CUTHAJIOB, TOCJIE YeTO 0OECIIEYMBACTCSI OKOHYATEIHHOE CIIOKEHHUE CUTHAJIOB OTPAXEHUS, UX
uHTep(hEepUpOBAHUE U CIIEAOBAHUE K TPUEMHOMY ycTpoiicTBy. Heobsi3aTenbHO, curuai,
chopMupoBaHHbIN UHTEppepomeTpom Maxa-Llennepa B mpssMoM HampaBiIEHUH, IEpEAAETCs
B pa3BETBJICHHOM ONTUYECKOM CXEME IO OTACIbHOMY IyTH K IIPUEMOIIEpeatoeMy
YCTPOMCTBY.

[52] Takum 0O6pa30oM B Ka4eCTBE IPYTroi COETMHUTETbHOM MY THI 3asiBIIEHA
coenuHUTENbHAS MydTa n3Bemarens 300 OXpaHHOTO BOJIOKOHHO-OMTUYECKOT0, B COCTABE
KOTOPOT'O UCIIOJIb30BAaH 3aMKHYTHINM HHTEP(HEPOMETP C IBYMS TUICUAMMU, TTPEACTABIISIIONIAS
c0001i COeAMHUTETBHYIO MY Ty, B KOTOPOM pa3MeleHa ONTHUECKasi CXeMa W3BeIaTess
OXPaHHOI'O BOJIOKOHHO-ONITHYECKOT0, COAEpKAIasi 3AMKHYTBIH KOHTYD, (OPMUPYIOIIHI
CUTHAJI OTPAXKEHUI, y KOTOPOro OTPE3KM ONTHUUYECKOTO BOJIOKHA KAOEIIs SIBJSIOTCS
YYBCTBUTEIbHBIMHU 3JIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/1a€TCsl CABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3UIECKUM BO3IEHCTBUEM, TTPHUUEM
3aMKHYTBIM KOHTYP IpeAcTaBiseT codoit untephepomerp Maxa-Ilennepa. Heobs3atensHo,
OJIVIH U3 CIUTUTTEPOB ONTUUYECKOM cXeMbl UHTepdepomeTpa Maxa-Llenaepa BbIoIHEH Ha
0aze mupkynsTopa. HeobszatensHo, nHTEpdhepomeTp Maxa-Llennepa npeacrapisier coooi
JIBYXJTy4€BON UHTEPPEPOMETP, YYBCTBUTEIBHOCTh KOTOPOTO K MEXAHUUECKUM BO3ACUCTBUSM
OJMHAKOBA HA BCEM MPOTSHKEHUM YYBCTBUTEIbHON YACTH, ITPUYEM BEJIMUMHA CYMMbI CUTHAJIOB
OTPaXEHHUS KOHTYPA 3aBUCUT OT MOIITHOCTHU U3JTydaTesis, BEIMUUHBI OTBETBIICHHOM JOJIU
SHEPrUM 30HIMPYIONIEr0 UMITYJIbCA, HAYAJIBbHOI'O 3HAUEHUS pa3HOCTH (pa3 BO3BpalaeMbIX
CUTHAJIOB, 4 U3BMEHEHHE BEJIMUYMHBI CYMMBbI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIBI U
JTMHAMMUUYECKOM XapaKTEPUCTUKU BO3ACUCTBUSI HA YYBCTBUTENIHLHYIO YaCTh U3BEIIATENS.
Heoo6s3aTensHo, naTepdepomerp Maxa-Llenaepa He cOamaHCMpOBaH, TPUYEM JITUHBI TUTEY
uHTep(hepoMeTpa BBIPOBHEHBI C IOIMYCTUMOM MOTPEUTHOCTbIO, 3aBUCAILIEN OT JJIUTEIbHOCTU
J1a3€pHOT0 30HIMPYIOLIETO UMITYJIbCA, IIPU 3TOM JJIMHA OJHOIO U3 IIeY KOMIIEHCUPOBAaHa
KaKou-11ubo onTuueckon muHuen 3aaepxku. HeoOsi3aTeapHO, onTHYeCKas TUHUS 3aJI€PIKKU
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MIPENICTABIISIET COOOM ONTUYECKYIO JIMHUIO 3a/IEPKKH, BHITTOTHEHHYIO ITOCPEACTBOM COSTMHEHUST
B ONITUYECKYIO [IEMb HEOOXOIUMOM IJIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OMTUUECKOT0 Kabesst
WJIM BBITIOJIHEHHYIO B BUJIE KATYIIKU U3 ONITUYECKOTO BOJIOKHA.

[53] TakuM 06pa3omM B KauecTBE JPYTroil ONTUUECKON CXEMBI 3asiBJIEHA ONITUYECKAs CXeMa
u3Bemarelns 300 OXpaHHOTO BOJIOKOHHO-ONTHYECKOTO, B COCTABE KOTOPOTO UCTIOIb30BAH
3aMKHYTBIM UHTEPGEPOMETP C ABYMS IIJIeYaMHU, ITPEICTABIISIONIAs COO0M 3aMKHY THIN
uHTEephEepOMeTp TS U3BEIIATESI OXPAHHOTO BOJIOKOHHO-OIITHUECKOTO, PeaTu3yIOIIHii
ONITUYECKYIO CXEMY, COICPIKAIIYIO0 3aMKHYTBIM KOHTYD, (POPMUPYIOIINM CUTHATT OTPaKESHMI,
y KOTOPOTO OHH U T€ K€ OTPE3KU ONITHUECKOT'O BOJIOKHA KAOEITSI SIBJISIOTCS YyBCTBUTEIIHHBIMU
3JIeMEeHTaMU UHTephEepOMETPA, B KOTOPBIX CO3AAETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3JIEHCTBUEM, IIPUUEM 3aMKHYTHIM KOHTYD
npeacTaBiseT coooi nuatephepomeTp Maxa-Llenaepa. Heobs3aTeapHO, OTMH U3 CITTUTTEPOB
ONTUYECKOM cxeMbl uHTepepomeTpa Maxa-Llennepa BeIloHEH Ha 6a3e HUPKYIISTOPA.
HeoOs3aTensHo, nHTEpPepomMeTp Maxa-lleHnepa npeacraBisieT coOoM ABYXITy4eBOM
uHTep(hEepOMETp, UYyBCTBUTEIILHOCTh KOTOPOT'0 K MEXaHUYECKUM BO3AEUCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSHKEHUM YyBCTBUTEIIbHON YACTH, TPUUEM BEJIMYMHA CYyMMBbI CUTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOIITHOCTHU U3JTydaTesls, BEIMUUHBI OTBETBJICHHOM JOJIU YHEPT UM
30HAUPYIOIIETO UMITYJIbCA, HAYaJIbHOTO 3HAUEHUS pa3HOCTHU (ha3 BO3BpAIla€MbIX CUTHAJIOB,
a U3MEHEHUE BEeJIMYMHBI CYMMBbI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIbI M IMHAMUYECKOMN
XapaKTEPUCTUKU BO3/ICUCTBUS HA YYBCTBUTEIILHYIO YacTh u3BemaTens. HeoOs3arenbHo,
unTeppepomerp Maxa-Llenaepa He cOaraHCMpOBaH, IPUUEM JIJTMHBI TJIed UHTepdepomeTpa
BBIPOBHEHBI C JOIYCTUMOM MOTPEIIHOCTHIO, 3aBUCAIIEN OT JJIMTEIBHOCTH JIA3€PHOTO
30HUPYIOIIETO UMITYJIBCA, TIPU 3TOM JIJIMHA OJHOTO U3 IJIeY KOMIIEHCHPOBAaHA KaKOU-TMOO0
OITUYECKOM JIMHUEH 3a1epkKu. Heobs3aTenbHO, ONTHYECKas TMHUS 3aJIEPKKU ITPEICTABIISIET
co0ol ONTUYECKYIO JIMHUIO 3a/IEPYKKH, BHITTOJTHEHHYIO ITOCPEICTBOM COEAMHEHUSI B OTITUYECKYIO
1eb HEOOXOAUMON JJIMHBI PE3EPBHBIX JKUJT BOJIOKOHHO-ONTUUECKOT0 Kalesst Uiln
BBITIOJIHEHHYIO B BUI€ KATYIIIKU U3 ONITUUECKOTO BoJIOkHA. Heobs13aTenbHO, pa3BeTBICHHAS
omnTuyeckas cxema uHTephepomerpa Maxa-L{enaepa BbIoJIHEHA ¢ BO3MOXKHOCTHIO
dhopMuUpOBaHUS CUTHAIOB UHTEpGEPEHIMM B TPSIMOM HarpaBiennd. HeoOs3aTensHo,
Pa3BETBIICHHAS ONITUYECKASI CXEMA BBINIOJIHEHA C BO3MOKHOCTBIO OTPaXXEHUs B 0OpaTHOM
HaIpaBJICHUY CUTHAJIOB MHTepQepeHIUH, ChOPMUPOBAHHBIX HHTephepomerpom Maxa-
Llenaepa B mpsiMOM HaIlpaBJIEHUM, T/Ie OOECIIEUUBAETCS UX TTOBTOPHOE pa3/ielieHUe U
MPOXOKJIEHUE UMHU OTPE3KOB YyBCTBUTEILHBIX 3JIEMEHTOB B OOpATHOM HAIPABJICHUH C
MMOBTOPHBIM U3MEHEHUEM (ha3bl CUTHAJIOB, MIOCIIE YerO 0OECTIEUMBAETCSI OKOHUATEIbHOE
CJIO’KEHUE CUTHAJIOB OTPAXKEHUSsI, UX UHTep(PEepUPOBAHHUE U CIIEIOBAHUE K TPUEMHOMY
ycTpoiicTBy. HeoOs3aTensHo, curual, chopmupoBaHHbIi uHTEpPepomerpom Maxa-Llenaepa
B IPSIMOM HAIIPABJICHUH, [IEPENAETCS B PA3BETBICHHON ONTUYECKOM CXEME IO OTAEIBHOMY
MyTH K IPUEMOIIEPEIAIONIEMY YCTPOUCTBY.

[54] Takum o6pa3oM B Ka4eCTBE IPYTroro Crocoda CUrHAIM3aluK 3asiBJIEH CII0CO0
CUTHAJIM3aLKMK C UCIOJIb30BaHKueM u3Beraress 300 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHEWHOM YaCThIO C 3aMKHYTBIM UHTEPPEPOMETPOM C IBYMS IJIEUaMH, B COOTBETCTBUM C
KOTOPBIM: 00ECTIEUMBAIOT pa3MEIllEHUE UyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHON YacTU
U3BEIIATENISI OXPAHHOT'O BOJIOKOHHO-ONITUYECKOT O, TTPEICTABIISIONIEH COOOM pa3BETBICHHYIO
ONITUYECKYIO CXEMY, KOTOPYIO ITOCPEICTBOM CIUIUTTEPOB, COETMHUTEIbHBIX MY(DT U
BOJIOKOHHO-ONTUYECKOTO Ka0eJIsl pa3MENIAoT Ha 3JIEMEHTaX OrpakIeHUs (Ha KO3bIpbKe, U/
WJIN MOJIOTHE, U/UJIK Ha MPOTUBOIIOIKOITHOM 3arpak/I€HUM), GOPMHUPYIOT J1a3€PHbBINA UMITYJIbC
C BBIXOJIa IIPUEMOIIEPEIAIONIETO YCTPOUCTBA HA BXO YIIOMAHYTON JIMHEHHON YaCTU U
MOJIy4arOT BO3BPAIICHHBINA UMITYJIBC, SIBIISIOIIMICS CUTHAIOM OTPaXKEHHUs, Ha BXOJ
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MIpUEeMOTIEpeAAOIIEr0 YCTPOMCTBA 10 TOMY XK€ ITyTH, HO B 00paTHOM HAIlPpaBJICHUU, TPUIEM
JIUHEWHAsI 4aCTh COICPKUT ONITUIECKYIO CXEMY 3aMKHYTOT'0 MHTEphEpOMeTpa SISl U3BEIIATENS
OXPaHHOT'0 BOJIOKOHHO-OIITUUECKOI'0, COJIEPIKAIIY 0 3aMKHYTBIM KOHTYP, (DOpMUpPYIOIINi
CUTHAJI OTPAXXEHUMN, Y KOTOPOTO OTPE3KU ONTUUECKOr0 BOJIOKHA KabeJisl IBJISIIOTCS
YyBCTBUTEILHBIMU 3JIEMEHTAMU UHTEP(hEpOMETPa, B KOTOPBIX CO37aeTCs CABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3UYECKUM BO3IEHCTBUEM, TTPUUEM
3aMKHYTBII KOHTYp IIpefcTaBisier coboit uarepdepomerp Maxa-Llennepa, npu aTom
PETUCTPUPYIOT UBMEHEHUE BEJIMUMHBI CUTHAJIA OTPAXKEHUs, COOTBETCTBYIOIIIEE BEJIMUMHE U
XapaxkTepy yrnpyroi aeopManyu 4yBCTBUTEIBHBIX JIeMeHTOB. HeoOs13aTebHO, CIUTUTTEPHI
uHtepdepomerpa Maxa-llenaepa pazmemaroT B coeauHuTeIbHON MydTe. Heobs3atensHo,
00ecneynBaloT Pa3BETBICHHYIO ONITUYECKYIO CXEMY, COJIEPKAILYIO AlNIaPATHYIO JIMHUIO
3aJICP)KKH, BBITTOJIHEHHYIO MTOCPEJICTBOM COEAMHEHHUS B ONITUYECKYIO LIEMb HEOOXO0IUMOM
JUTMHBI PE3€PBHBIX KHUIT BOJJOKOHHO-ONITUYECKOT0 KaOeJIs MW BBITTOJIHEHHYIO B BUJIE KATYIIIKH
U3 ONTUYECKOTO BOJIOKHA. Heobs3aTenbHO, BBIMOIHSAIOT OJUH U3 CINIUTTEPOB ONMTUYECKOM
cxeMmbl MHTephepomeTpa Maxa-Llennepa Ha 6a3e mupkynsaropa. Heobs3aTenbHo,
obOecnieunBarot unTepepomerp Maxa-Llenaepa, mpencraBisroNnyii OO0 TBYXITy4eBOM
UHTEepPEPOMETP, UYBCTBUTEIBHOCTh KOTOPOTO K MEXaHUYECKHUM BO3JICWCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSHKEHUM YyBCTBUTEIIbHON YACTH, TPUUEM BEJIMYMHA CyMMBI CUTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOIITHOCTHU U3JTydaTesisi, BEJIMUUHBI OTBETBJICHHOM JOJIU IHEPTUU
30HUPYIOIIEr0 UMITYJIbCA, HAYaIbHOTO 3HAYEHUS pa3HOCTHU (ha3 BO3BpAIllaeMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI M IMHAMUYECKOMN
XapaKTEPUCTUKM BO3JICUCTBUS Ha UYBCTBUTEJIbHYIO YaCcTh U3BelnIaTesns. Heobs3aTenbHo,
obOecrieunBaloT HecOamaHCHPOBaHHbINM HHTEphepomeTp Maxa-Llanaepa, mpudem IJTUHBI TUIEY
uHTEpPepoMeTpa BBIPaBHUBAIOT C IOMTYCTUMOM MOTPEITHOCTHIO, 3aBUCSIICH OT JUIUTEIIbHOCTH
JIA3€PHOTO 30HAUPYIOIIEr0 UMITYJILCA, ITPU ATOM JJIMHA OJHOTO U3 IJIEY KOMIIEHCUMPOBaHa
KaKou-1M00 ONTUUECKOM JIMHUEN 3a/iepKKku. Heobs3aTenbHO, Pa3BETBICHHYIO ONITUYECKYIO
cxemy uHTepdepomerpa Maxa-llenaepa BoIMOTHSIOT C BO3MOXXHOCThIO (POPMUPOBAHUS
CUTHAJIOB MHTEp(EPEHIMU B IPSMOM HarpasjieHun. HeobOs3aTenbHO, pa3BETBIICHHYIO
OINTUYECKYIO CXEMY BBIMIOJTHSIOT C BO3MOKHOCTHIO OTPaXK€HUsI B 0OpaTHOM HampaBIeHUU
CUTHAJIOB MHTepdepeHIyH, chopMUPOBAHHBIX HHTEphepoMeTpoM Maxa-lleHnepa B mpssMom
HaIpaBJIEHUU, IJIe 00ECIIEUMBACTCS UX IOBTOPHOE pa3/ieJIEeHUE U ITPOXOKIEHUE UMU OTPE3KOB
YyBCTBUTEIBHBIX JIEMEHTOB B OOpATHOM HaIpaBJI€HHWH C MTOBTOPHBIM U3MEHEHHEM (ha3bl
CUTHAJIOB, MOCJIE YeTO 00eCIeUrMBAETCS OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAXKEHUS, UX
uHTephepupOBaHUE U CIIeIOBAHUE K IPUEMHOMY yCTporcTBY. HeoOs3aTenbHo, oOecneunBaroT
nepeaavyy cUrHasia, chpopMupoBaHHOro UHTEphepomeTpoM Maxa-Llenaepa B mpssmMmom
HAIlpaBJIEHUU, B PA3BETBIICHHON OMTUYECKOMN CXeMe IO OTIeJIbHOMY IyTH K
MpUEMOTEPEIAIONIEMY YCTPONUCTBY.

[55] Ha ¢wur. 4 mokazana ¢pyHKIIMOHAIbHAS CXeMa U3BEIIATe I OXPAHHOTO BOJIOKOHHO-
OIITHYECKOI'0, B COCTaBe KOTOPOTO UCITOJIh30BaHbI KOMOWHUPOBAHHBIE HHTEP(PEPOMETPHI.
[IpennouyturenbHO, HE OrPAHUYMBASICH, IPeAIaraeMblil u3Bemareab 400 OXpaHHBIA
BOJIOKOHHO-OINTHYECKHH, B COCTaBE KOTOPOTO UCIOJIb30BaHbI KOMOMHHUPOBAHHBIE
UHTEPHEPOMETPBI, CO CCHUIIKOM Ha (UT. 4, COAECPIKUT, IO MEHBIIIEH Mepe: TTpueMoTiepeIaroIee
ycTpoiictBo 401, conepikaiiiee BBIYUCIUTEIILHOE YCTPOUCTBO U OJIMH UIIA HECKOJIBKO
pedIeKTOMETPOB, B TOM UHMCIIE, C 00bEIMHEHHBIMHU BBIXOJAMH U3JTyUaTeNs U TPUEMHUKA
CUT'HAJIOB, K KOTOPBIM ITOJKJIIOYAETCS TPAHCHOPTHAS 4acTh 402 ONTUYECKON CXEMBI
uzBemarens. [IpeanoyturenbHo, HE OTPaHUYMBASICh, TPAaHCHOPTHAs YacTh 402 u3BeIaTeNs
400 cOCTOUT U3: OTPE3KOB BOJIOKOHHO-ONTHYECKOT O Ka0eJsl, COeIMHUTEIbHBIX 2JIEMEHTOB,
nemurtens 403 MOIIHOCTH JTAa3ePHOT0 UMITYJTIbCA, COCTOSIIIIETO U3 CIUTUTTEPOB, 00ECIEUNBAIOIIUX
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CHMYKEHHME MOIIHOCTHU 3HEPTUU JIa3€PHOTO UMITYJIbCA B PACIIPEIEIIEHHOM ONTUYECKON CXEME
U3BEHIATENs 1O HE0OOX0AUMOT0 YpoBHs. [IpennoyTuTebHO, HE OTPAHUYUBASCH,
YyBCTBUTEIBHBIE 3JIEMEHTBI COCTOSIT U3: crummTTepa 404, pa3aensonero 3HEPruo
30HIMPYIOLIETO UMITYJIbCa HAa ABE 4acTH, OTPe3KOB 405, 406 4yBCTBUTEIIBLHBIX 3JIEMEHTOB
BOJIOKOHHO-OINTUYECKOT0 Kabens, crmutrepoB 407-410, npuyem untepdepometp Canbsika
00pa3oBaH coBMeCTHO criuTTepoM 404, oTpe3kamu kadems 405, 406, crumurtepamu 407, 408,
katymkoit 411, uareppepomerp Maxa-Llennepa oOpazoBaH COBMECTHO CIIUTTEPOM 404,
oTpeskamu kabens 405, 406, cruiuttepoM-cymmaTopom 409 U CITUTTEPOM-0OTpakaTeIeM
410. ITpeanodYTUTENTHFHO, HE OTPAHUYUBASCH, CIUTUTTEP 404 ¥ KOHIBI OTPE3KOB Kadeei
YYBCTBUTEJIBHBIX 3JIEMEHTOB pa3MeIlEHbI B OJHON COEAMHUTENIbHOM My Te, a CINIUTTEPbI
UHTEP(HEPOMETPOB - B APYTrOd COSTUHUTEIHFHON My(TE UM B HECKOJIBKUX COSUHUTEITHHBIX
mydTtax. Hanpumep, He orpaHuuuBasch, crimutrtepsl 407, 408 unrepdepomerpa Canbsika
MOTYT OBITh Pa3MENICHbI B OJTHON APYTOM COEAUHUTENIbHON My(dTe, a CIUIUTTEP-CyMMATOD
409 u crumrtTep-oTpaxarensb 410 uatepdhepomerpa Maxa-Llennepa - B ere ogHOM Apyrou
coenuHUTeIbHON MydTe. [IpeAnoYTUTENbHO, HE OrPAHUYUBASICH, TPAHCIIOPTHAS YaCTh
COJICP>KUT HECKOJIbKO OTBETBJICHUI (KAK MUHUMYM I10 KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U
MMPUMEHEHHOU ONITUUECKOU CXEMBI JIEJICHUSI SHEPTUM 30HAUPYIOIIEr0 UMITYJIbCA JIEJIUTENS),
KOTOpPBIE MTOCTYIAIOT Ha BXOJ COOTBETCTBYIONIErO cruinTTepa 404, pa3MeIeHHOTroO B
COOTBETCTBYIOIICH COeTMHUTEILHON My Te. B KauecTBe mpuMmepa, HO He OTpaHUYCHUS, B
coctaBe u3BeriaTens 400 0XpaHHOTO BOJIOKOHHO-OMTUYECKOTO MOKET ObITh UCIIOJIb30BaHA
Kakasi-Imbo onTUYecKas JIUHUS 3aJepKKU 411, Hampumep, He OTPAHUUUBASICH BBITTOJTHEHHAS
MOCPEACTBOM COEIMHEHHS B ONTUUYECKYIO LETTh HEOOXOAUMOM JITTMHBI pe3ePBHBIX KUIT
BOJIOKOHHO-ONITUYECKOTO Ka0eJIsi, Ujlv BBIIIOJIHEHHAS B BUJIE KATYIIIKMA ONTUYECKOTO BOJIOKHA.
[56] Takoi uzBemarens 400 OXpaHHBINA BOJIOKOHHO-OIITUYECKUI TPEAIIOUYTUTEIIBHO, HE
OT'paHUYUBASICh, pabOTaeT ciaenyomuM oopa3oM. [IpeamnoururebHO, HE OTPAHUYUBASICH,
OT UCTOYHHUKA JIA3EPHOTO U3JIYUYCHUS B ONITUUECKYIO CXEMY Ha BXOJ JACJIUTENS MOIIHOCTH
TPAHCIIOPTHOM YaCTH YCTPOMCTBA ITOCTYMAET KOPOTKUIA JIA3€PHBIN UMITYJIbC, TJI€ TPOU3BOIUTCS
JIEJICHUE MOILIIHOCTH UMITYJIbCA HA NOJM. [IpearnouTuTebHO, HE OTPAHUYMBASICH, AETIUTENb
BBITIOJIHEH W3 CIUIMTTEPOB C PA3JIMUHOMN CTENEHBIO AEIIEHHUS, PACTIOTIOKEHUE CIUIUTTEPOB
JIEIIATEIISI COOTBETCTBYET ONTUUYECKON CXEME YCTPOMCTBA U CTPOr'O HE ONIPEIACTISIETCA.
[TpennouyTuTenbHO, HE OTPAHUYMBASICH, PA3AEIIEHUE SHEPTUU 30HAUPYIOLIETO UMITYJIbCA
MPOU3BOAUTCS 10 HEOOXOIUMOTO YPOBHS MOIIHOCTHU B HEJISAX 00ECIIeYeHUS] BETMUMHBI
CUTHAJIOB OTPaXeHUsI, COOTBETCTBEHHO, uHTepepomerpa CaHbsika U uHTephepomeTpa
Maxa-1{ennepa OT UyBCTBUTEIBHOMN YACTU ONITUUECKON CXEMBI YCTPOMCTBA B HOMUHAJIIBHOM
JIMANa30He MIKAJIbl ©K3MEPEHUI IIPUEMHOTO YCTPOUCTBA. [ IpeinouTuTebHO, HE OTPAHUYMBASCH,
BpeMs ITOCTYIUICHUS MHTep(epUPYIOIIMX CUTHAIOB Ha BXOT IPUEMHOTO YCTPOMCTBA 3aBUCUT
OT CKOPOCTH PACIIPOCTPAHEHUS JIA3€PHOTO U3IIYUEHHUS B MAaTepUajle ONTUYECKOTO BOJIOKHA,
OT JUIMHBI TPAHCIIOPTHOW YACTH U JJIMHBI YyBCTBUTEIILHON YaCTH, BKJIIOYAs JJIMHY
PEeryJIMpoBOYHBIX KaTymek. [IpeanouTutenbHo, He OrpaHUYMBASICh, BEIMUMHA CUTHAJIOB
OTpPa’KeHHsI, COOTBETCTBEHHO, MHTephepomMeTpa Canbsika u unTephepomerpa Maxa-Llenaepa
3aBUCUT OT CTEIEHM 3aTyXaHUSI CUTHAJIA B ONITUYECKOM BOJIOKHE, CTENIECHM JICJICHUSI SHEPTUU
30HUPYIOIIET0 UMITYJIbCA B TPAHCIIOPTHOM YaCTU YCTPOWCTBA, BEIMYMHBI caBUTA (ha3
BO3BpAIlla€MbIX CUTHAJIOB YyBCTBUTEIILHON YaCTU YCTPONCTBA, CBA3AHHOM C PA3HOCTHIO
(hOpPMBI U ITTUHBI MTyTeN IBUKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUs BO3/IEHCTBUSI.
[TpennouyturennbHO, HE OTPAHUYMBASICH, U3MEHEHHE BEJIMUMHBI CyMM CUTHAJIOB
UHTEP(hHEPOMETPOB COOTBETCTBYET BEJIMUMHE U XapaKTepy ynpyrou aepopmanuu
YYBCTBUTEIBHOM YaCTH YCTPOMCTBA BO3ZHUKAIOILETO OT IMHAMUUYECKOTO BO3JIEHCTBUSA
HApYIIUTEIIS] HA KOHCTPYKIMIO, HA KOTOPOU 3aKPEIUIeHA YYBCTBUTEIbHAS 4YaCTh YCTPOWUCTBA.

Crp.: 31



10

5

20

25

30

35

40

45

RU 2777954 C2

[TpeanouturenbHO, HE OTPAHUUYMBASCH, OIITUYECKAS CXeMa KaXK0W KOHTPOJIUPYEMOW 30HBI
UCTIONB3YET JII000M METOT PePIIEKTOMETPUIECKOTO U3MEPEHHUS, B IFOOOM COYETAHHHU, B TOM
YKCIIe, METOJI COBMEIIIEHHBIX UHTEP(PEPOMETPOB, B TOM YHUCIIE, METO/I JBYXJTyUEBBIX
unteppepomerpoB Canbsika u Maxa-Llennepa, v COIEPKUT, COOTBETCTBEHHO, KOHTYPBI
untepdepomerpa Canbsika u uHTephepomerpa Maxa-Llenaepa. [lpennoururensHo, He
OT'PAHUYUBASICh, OJTHU U T€ KE OTPE3KH ONTUUECKUX BOJIOKOH Kabes SBISIOTCS
YyBCTBUTEILHBIMHU 3JIEMEHTAaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/IACTCS CIBHT (ha3bl
30HIUPYIOIIET0 UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3NUECKUM BO3/IEHCTBUEM.
[TpennouyturenbHO, HE OTPAHUYUBASICH, YYBCTBUTEIBHOCTD ONITUYECKON CXEMBI
uHTeppepomerpa Maxa-Llennepa kK MEXaHUUECKUM BO3JEHCTBUSIM OJMHAKOBA HA BCEM
MPOTSIKEHUHA YYBCTBUTEIILHON YACTU OIITUYECKON CXEMbI, BEJIMUYMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOIIHOCTH U3JIyuyaTes, Ha4aJbHOT'O 3HAUEHHUs pa3HOCTH (a3, a USMEHEHUE
BEJIMYMHBI CyMMBbI CUTHAJIOB OTPAXEHUSI 3aBUCUT OT CWJIbl U XaPAKTEPUCTUKU BO3ICHCTBUS
Ha YyBCTBUTEIIbHYIO YACTh YCTPOUCTBA. [IpennouyTuTenbHo, He OTPaHUYUBASICH, KOHTYP
ONTUYECKOM CXeMBbI, PEACTABIISIET COO0M HecOATaHCUPOBAHHBIN ABYXJTy4eBOM MHTEPGEPOMETP
Maxa-llennepa, METOI TTOIyYEHHUS] CUTHAJIOB PEIIEKTOMETPUUECKUM, JIJIST YETO
MPEMOYTUTETLHO BEIPABHUBAHUE JIJTUHBI TIJIeY MHTEP(HEPOMETPOB C TOMYCTUMOMN
IIOTPELIHOCTBIO B IIPEeax JIMTEIbHOCTU PACIIPOCTPAHEHUS 30HAUPYIOLIETO UMITYJIbCA,
MpUYeM IMPU HEOOXOIUMOCTH JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPYETCS YCTAaHOBKOM
JTIOTIOJTHUTETLHOM KATYIIKK U3 OJTHOMOJOBOTO BOJIOKHA, JTMOO UCIIOIBb30BAHUEM
MOCJIEI0BATENIbHON ONTUYECKOM 1IeTT HEOOXOAUMOM JITTMHBI U3 PE3EPBHBIX KUJI BOJIOKOHHO-
ontuyeckoro kaoens. [IpeanoyTuTenbHO, HE OrPAHUYUBASICh, 30HIUPYIOIINI UMITYJIBC B
unteppepomerpe Maxa-Llenaepa B npearaeMoii ONTUUECKOM CXeMe ABAXK Il TPOU3BOIUT
paszenieHue U CJIokeHne MHTepdepupyrommx curiaioB. [ IpeanoyturebHo, HeE OrPAaHUYMBASICh,
YYBCTBUTEIBLHOCTh ONTUYECKOM cxeMbl HHTEphepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3JCUCTBUSIM MAKCUMAJIbHA B HA4YaJIe ONTUYECKOTO KOJIbIA (CO CTOPOHBI cruuTTepa 404)
J1000TO HAIIPABJICHUS U 3HAYMTEIIbHO HEUYBCTBUTENIbHA HA CAMOM JIaJIbHEM KOHIIE
OINTUYECKOTO KOJIbLIA (B CEPEIMHE KOJIbLA HA KaTylKe 411), mpuueM 4yBCTBUTEIILHOCTh
OITHUYECKOT0 KOJIbLA ITOCTENIEHHO CHMXKAETCS OT HavaJjla KOJIbLIA K CEPEAMHE KOJIbLa
YYBCTBUTEJILHOM YACTH, BEJIMYMHA CyMMBI HHTEP()EPUPYIOIINX CUTHATIOB OTPAXKCHUSI 3aBUCUT
OT MOIITHOCTH U3JTyJaTesl, HA4aJbHOTO 3HAUCHUS Pa3HOCTH (ha3 BO3BpAIllaeMbIX CUTHAJIOB,
a U3MEHEHHE BeJIMYMHBI CYMMBbI HHTEP(HEPUPYIONIMX CUTHATIOB OTPAKEHUSI 3aBUCUT OT MECTA,
CUJIbI U IMHAMUYECKON XapaKTEPUCTUKU BO3JICUCTBHS HA YYBCTBUTEIIBHYIO YaCTh
unteppepomerpa Canbsika. BbIxogHbIe CUTHAIIBI OTpaskeHUl MHTephepoMeTpa Maxa-Llennepa
u untepdepomerpa Canbsika HopMHUPYIOTCS Ha BbIXxojie crumtTepa 404 B oOpaTHOM
HAITPABJICHUH C 33]ICPKKOW 10 BPEMEHU, OITPEAEIIIEMON ITTMHOM ONTUYECKON JIMHUU 3aICPIKKU
411 (xatymiku 411 uad MHOM ONTUYECKOMN JIMHUU 3aJICPKKH), YCTAHOBJIEHHOW B ONITUYECKOM
koublie uHTephepomeTpa CaHbsika. JIJ1s 3a1epiKKU CUTHAJIA OTPaKEHUSI 3aMKHYTOT'O KOHTYpa
unteppepomerpa CaHbsika OTHOCUTENIBHO CUTHAJIA OTpaXkeHus: uHTepdepomeTpa Maxa-
Llennepa ycranasimMBaeTcst peryIMupoBoYHas KaTymka 411, [jiMHa KOTOPOR PaCCUUTBIBAETCS
UCXO/JIS1 U3 YCIIOBUS: BpeMsl 3aJIEP)KKU CUTHAJIA JIOJKHO OBITh HE MEHBIIE IJTUTEIbHOCTH
30HIUPYIOILIEro UMITyJIbca. B kauecTBe mpumepa, HO He OTPAHUYEHHUS], BMECTO KaTyIku 411
MOKET OBbITh UCTIOJIb30BAHA UHAS ONITUYECKAs JIMHUS 3a/IEPKKU, HATTPUMED, HE OTPAHUYUBASICh
BBITIOJIHEHHASI TOCPE/ICTBOM COEMHEHUSI B OIITUUYECKYIO LIETTh HEOOXOAUMOM JITTUHBI PE3EPBHBIX
JKHUJT BOJIOKOHHO-OIITUYECKOTO Kabens. [IpeamnouTurenbHo, He OTpaHUIUBASCh, TS
VCKIIFOYEHHWS CAMMETPUYHBIX BO3AEHCTBUM HA ONITUYECKUE BOJIOKHA UYBCTBUTEIIbHBIX YACTEN
YCTPOMCTBA KaXXA0W KOHTPOJIMPYEMOM 30HBI, CHUXKAIOLIUE YYBCTBUTEIILHOCTE YCTPOMCTBA,
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
YyBCTBUTEIBHBIM YaCTSIM YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) IPOU3BOIUTCS
BBIYMCIIMTEIIBHBIM YCTPOUCTBOM HA OCHOBAHUU BPEMEHM MPUXOAA JIBYX CUTHAJIOB,
COOTBETCTBEHHO, UHTepdepoMeTpa Canbsika u uHTEphepomeTpa Maxa-Llenaepa.
[TpenmoututenbHO, HE OTPAHUYUBASICH, K JTIOOON YaCTH ONITUUECKOM CXEMBbI YCTPOUCTBA IO
JUIMHE TPAHCIIOPTHON YACTH MOTYT MOAKIIOYATHCS APYTUE UYBCTBUTEIbHBIE 3JIEMEHTHI C
JIPYroi ONITUYECKOM CXEeMOM, UCITOIB3YIONIEH pedIeKTOMETPUUECKHI METO U3MEPEHUS B
PA3JIMYHBIX COYETAHUSX, & TAKKE KOHUEBBIE ONITOBOJIOKOHHBIE JATYMKHU CO CTATUYECKOMN
uHpopmanuen.

[57] ITpeanodTUTebHO, HE OTPAHUYMBASICh, ONUChIBaeMbIi u3BeaTenb 400 oXxpaHHbIN
BOJIOKOHHO-OINTHYECKHUH, B COCTaBE KOTOPOTO UCIOJIb30BaHBI KOMOMHUPOBAHHBIE
uHTEepP(hEPOMETPBI, OTHOCUTCS K TEXHUUECKUM CPEICTBAM OXPaHbl, B KOTOPBIX B KAUECTBE
YyBCTBUTEIBLHOTO 3JIEMEHTA UCIIOJIB3YETCS OJTHOMOIOBBIN ONTOBOJIOKOHHBINM KaOeb.
[TpeanouTuTenbHO, HE OrPAHUUUBASICH, OITMCBIBAEMOE YCTPONUCTBO MPEAHAZHAYEHO IS
30HAJILHOM OpraHu3aluu pyoexen oxpaHsl. [IpennoyTuTenbHo, HE OTPAaHUYUBASCH,
OIMCHIBAEMOE YCTPONUCTBO MOXKET pabOTATh B YCIOBUSX MOBBIIIEHHBIX MPOMBIIIIEHHBIX
TTOMeX U IIPUPOIHBIX BO3JICUCTBUI U ITPeTHA3HAUEHO 17151 OXPAHBI TEPPUTOPHIA, 00YCTPOESHHBIX
TMOKUMU CEeTYATHIMU 3aTPAXKIECHUSIMU, C KO3BIPbKAMU U HABEPIIIMEM U3 APMUPOBAHHOMN
KOJTIOUEH JIEHTHI WM Ha 3arpakKIEHUSIX, 00YCTPOEHHBIX YACTUUHO TMOKUMU U YIIPYTUMHU
3JIEMEHTAMM, BKJIIOUAsi CUTHAIIM3auIo noakomna. [IpennoyrurensHo, HE OrpaHUYMBASICh,
MpeIaraéMoe yCTPONCTBO TOCTPOEHO C MPUMEHEHUEM CTAHAAPTHOTO TUIIOBOTO
000pyI0BaHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOMN TEXHUKE U CIIENMATIBHOTO TPOTPAMMHOTO
obOecrnieuenus. [IpeanouTurenbHO, HE OrPAaHUUMBASICH, TTPEIaraeéMoe ONTOBOJIOKOHHOE
MHOT'030HHO€ CUTHAJIM3ALMOHHOE YCTPOMCTBO OXPAHBI IEPUMETPOB MAJIbIX U TPOTSIKEHHBIX
00BEKTOB, OCHOBAHO Ha MCITOIb30BAHUH BHICOKOUYBCTBUTEIBLHOTO 3(p(peKTa 3aBUCUMOCTH
($ha30BO-MOJISIPU3ALUOHHBIX, AMIUIUTYAHBIX U YACTOTHBIX XaPAKTEPUCTUK BEJIUUUHbI
BO3BpAaIllaeMbIX CUTHAJIOB MHTepepomeTpa Canbsika u unrephepomerpa Maxa-Llennepa,
00pa30BaHHBIX MPU MPOXOXKACHUM YACTH IHEPTUU 30HIMPYIOIIETO UMITYJIbCA JIA3€PHOTO
U3JTyYEHHUs Yepe3 ONTUYECKOE BOJIOKHO B MIPSIMOM U OOPATHOM HAIPaBJIEHUH, B KOHTYpax
ONITHYECKOM CXeMBI YCTPOUCTBA, MOAYJIMPOBAHHBIX (PM3MUECKUMU BO3ACHCTBUSIMHI HAPYIITUTEITS.
[TpeanouTuTenbHO, HE OrPAHUUUBASICH, B IIPEJIATAEMOM YCTPOMCTBE UCTIOIB3YETCS
pedIEKTOMETPUIECKHI METO/T TTOTYYEHHUS! CUTHAJIOB OTPAXKEHUS C LENTBIO ONPEACIICHUS UX
JMHAMHWYECKUX CBOMCTB U JIOKAJIM3AaLUU MECTA BO3AEHUCTBUS BHYTPU KOHTPOJIUPYEMOM 30HBI.
[TpennouyturenbHO, HE OTPAHUYUBASICH, CATHAJIBI OTPAXKEHUS WIM BO3BPAIAEMBbIE CUTHAJIbI
MOCTYNAalOT Ha BXO IPUEMHOTO YCTPOMCTBA MOCIEI0BATEIBHO U PA3ACIIAIOTCS MEX Ty COOOM
110 BPEMEHU MOCTyIUIeHUs. [IpeanoyTuTenbHO, HE OTPAHUYMBASChH, apecalisi CUTHAJIOB
BO3BpAILCHUS (OTPAKEHUSI) OT UYBCTBUTEIBHBIX 3JIEMEHTOB U ONITUYECKUX JATUYMKOB
OCYILIECTBIISIETCS OJJTHO3HAUYHBIM COOTBETCTBUEM MEXKIY AAJIbHOCTHIO PA3MEIICHUS
YYBCTBUTEJIILHOI'O 3JIEMEHTA U BPEMEHEM IOCTYIUIEHUSI CUTHAJIA OTPAXKEHUSI HA BXO/I
MpUEMHOTO ycTpoicTBa. [IpennoyturenbHO, HE OTPAHUYMBASICh, CHTHAJIBI OTPAXKEHUMN
unteppepomerpa Canbsika u uHTEphepomeTpa Maxa-Llennepa moMIKHBI TPUXOAUTH HA BXO/T
MIPUEMHOTO YCTPOMCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIMPYETCS JJIMHONW YYBCTBUTEIILHOTO
3JIEMEHTA, TMOO JOTIOTHUTEIBLHOM KaTYIIKOM, TMOO pe3epBHBIMU BOJIOKHAMH UyBCTBUTEIIHHOTO
3JIEMEHTA, JIMOO UHOM ONTUYECKOM JIMHUEN 3aIePKKU, KaK 3TO OMUCAHO B HACTOSIIIEM
JIOKYMEHTE.

[58] Taxum 00pa30oM B KadecTBe OIMUChIBaeMoro u3BemaTtess 400 oOXpaHHOIO BOJIOKOHHO-
OTNITUYECKOT0, B COCTaBE KOTOPOTO UCIOIb30BaHbl KOMOMHUPOBAHHBIE HHTEPPEPOMETPHI,
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3as1BJIEH U3BEIIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUM, B COCTABE KOTOPOTO UCTIONIb30BAHbI
KOMOWHHMPOBAHHBIE HHTEP(PEPOMETPHI, ITO0 MEHBIIIEH Mepe, COIeP AU CTAHIMOHHYIO YacCTh
C IpUEeMOTIepeIaI0IUM YCTPOUCTBOM, COEIMHEHHBIM C JIMHEWHON YaCThIO YIIOMSIHYTOTO
U3BELIATEIIS, IPUYEM JIMHEMHAS 4YaCTh MPEACTABIISIET COOO PAa3BETBIEHHYIO ONTUUECKYIO
CXE€MY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OITUYECKOT O Kabessi, KOTOpbIe TOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KAa0eIIs CBSI3BIBAIOT MEX Yy COOOM
MpueMoTniepeJaroIIee YCTPOUCTBO U UYBCTBUTEIIbHBIE 2JIEMEHTHI U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT0, COJIEPKAIIYIO 3aMKHYThIe KOHTYPbI, (GOPMHUPYIOIITUE CUTHAIIBI
OTpaXEHUH, Yy KOTOPBIX OJTHU U T€ K€ OTPE3KU ONTUUECKOTO BOJIOKHA KabOells SIBIISIIOTCS
YYBCTBUTEIbHBIMHU 3JIEMEHTAMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/1a€TCs CABUT (ha3bl
30HIUPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJIMHAKOBBIN JIs 000UX KOHTYPOB, TPUUYEM OJUH 3aMKHYTBINM KOHTYP MPECTABIISIET COOOMN
untepdpepomerp Maxa-Llenaepa, a 1pyroi 3aMKHYTBINM KOHTYP IIpeACTaBIIsIeT coO0it
untepdepomerp Canbsika. Heobs3aTenbHO, CIUIMTTEP CyMMATOpPa U CITTUTTEP OTpaKaTems
unteppepomerpa Maxa-Llennepa u crmurrepsl uHTeppepomeTpa CaHbsika pa3MelieHbIl B
OHOM coeMHUTETbHOM MydTe. HeoOs3aTenbHO, CITTUTTEP CyMMATOpPa U CIUTUTTEP
oTpaxartens uHTepdepomerpa Maxa-Llennepa u crmurtepsl unTephepomeTpa CaHbsika
pa3MelIeHbl B pa3HbIX COCIMHUTENBHBIX MydTax. Heobs3aTenbHO, mpreMornepeaaroliee
YCTPOMCTBO SBJIAETCS PeICKTOMETPOM C OOBETMHEHHBIM BXOOM M BBIXOOM.
HeoOs3aTenbHo, pa3BeTBICHHAS ONITUYECKAS CXEMA COJIEPIKUT ONITUYECKYIO JIMHUIO 3aJICPIKKH,
BBINOJTHEHHYIO TOCPEACTBOM COSAUHEHHS B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTUHBI PE3EPBHBIX
KUJT BOJJOKOHHO-ONITUYECKOT'O Ka0eIsi, I BBIITOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO
BoJiokHa. Heobs13aTenbHO, OJTIMH U3 CITTUTTEPOB OMTUYECKOM cXeMbl uHTepdhepomeTpa Maxa-
Llennepa BeinmoaHEH Ha 6a3ze uupkynsTopa. Heobs3aTenbHo, pa3BeTBICHHAS ONTHYECKAS
cxeMa unrepdepomerpa Maxa-Llennepa BbIoTHEHA C BOBMOXHOCTBIO (POPMUPOBAHUS
CUTHAJIOB MHTep(hEpEeHIUY B IPSIMOM HarpasiieHud. HeoOs3aTeIbHO, pa3BeTBICHHAS
OIITUYECKAs CXeMa BBINOJIHEHA C BO3MOXKHOCThIO OTPAXKEHHUS B OOpATHOM HAIPABJICHUU
CUTHAJIOB UHTEpQEepeHIyn, ChoOpMUPOBAHHBIX HHTEpPepomeTrpoMm Maxa-L{enaepa B mpsimom
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHUEM (pa3bl
CUTHAJIOB, IOCJIE Yero 00eCreunBaETCs OKOHUATEIbHOE CJI0KEHUE CUTHAIIOB OTPAXEHUs, UX
uHTephepupoOBaHUE U CIIEJJOBAHUE K TPUEMHOMY ycTpoiicTBy. Heobsi3aTenbHO, curHai,
chopMupoBaHHBIN HHTEpPepomeTpoM Maxa-LleHnepa B mpssMOM HampaBIICHUH, TIEpEAACTCS
B PA3BETBJICHHOM ONTUUYECKON CXeMe MO OTAEIbHOMY IyTH K MIPUEMOIIEPEIAIOIIEMY
ycrpoiictBy. [Tpuuem, natepdepomerp Maxa-llennepa u uarepdpepomerp CaHbsika
MIPEJICTABIISIOT COOOM IBYXJTy4eBble MHTEP(PEPOMETPHI, PUUEM UyBCTBUTEIIBHOCTD ONTHUECKOM
cxeMbl UHTEphepomeTpa Maxa-Llenaepa kK MEXaHUUECKUM BO3JEHCTBUSIM OJMHAKOBA HA
BCEM MPOTSIKEHUU UyBCTBUTEIbHON YaCTH, TPUYEM YYBCTBUTEIILHOCTh ONTUYECKON CXEMBbI
unTeppepomerpa CaHbsIKa K MEXaHUYECKUMM BO3JIEUCTBUSIM MaKCUMajlbHA B Hauale
OINTUYECKOI0 KOJIbIA JTI000r0 HATPABJIEHUS U 3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM
JlaJIbHEM KOHIIE ONITUUECKOT0 KOJIbIA (B CEPEIMHE KOJIbla), TPUYEM YyBCTBUTEIILHOCTD
ONTMYECKOIO KOJIbLA ITOCTENIEHHO CHUXKAETCS OT HayaJla KOJIbLA K CEpEIMHE KOJIbLA
YyBCTBUTEILHOM YACTH, MPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPAXKEHUSI KOHTYPOB
UHTep(hEePOMETPOB 3aBUCST OT MOILIIHOCTU U3 TydaTeNsl, BEIMYUHBI OTBETBJIIEHHOM 10U SHEPTUU
30HIMPYIOIIETO UMITYJIbCa, HAUAJIbHOTO 3HAUCHHSI PA3HOCTHU (pa3 BO3BPAILIAEMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPAKEHUSI 3ABUCUT OT CUJIbI, IMHAMUYECKOM
XapaKTePUCTUKH BO3IEHCTBUS HA UyBCTBUTEIIbHYIO YACTh U3BEIATEIS U 7151 UHTepdepomMeTpa
CaHbsKa - OT MecTa BO3/IEUCTBUS HA UYBCTBUTEIbHYIO YACTh U3BEIIATEIS, IPU 3TOM
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untepdepomerp Maxa-Llennepa He cOaaHCUPOBaH, IIPUYEM JIJIMHBI TIeY MHHTEphepoMeTpa
Maxa-1l{ennepa BBIpOBHEHBI C JOMYCTUMOL MOTPEIIHOCTBIO, 3aBUCAIIEN OT JIUTETbHOCTH
JIA3€PHOTO 30HAUPYIOLIETO UMITYJIBCA, IIPU 3TOM JIJIMHA OJHOTO U3 IUIeY, TPU HEOOXOIMMOCTH
KOMIIEHCUPOBAaHA KaKON-TMOO ONTUYECKOMN JIMHUEN 3aJEPIKKH.

[59] Takum 06pa3omM B KauecTBe JPYroi JIMHEMHOM YacTH 3asiBJIeHA JTMHENHAs YaCTh
usBewarests 400 OXpaHHOI'O BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCITOJIb30BAHBI
KOMOWHHMPOBAHHBIE MHTEP(PEPOMETPHI, TPEICTABIISIONIAS COOOM PAa3BETBICHHYIO ONITUIECKYIO
CXe€MYy Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OITUYECKOTO Kabesi, KOTOpble TOCPEICTBOM
COCTMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0EeIIs CBI3BIBAIOT MEX Ty COOOM
MIPUEMOTIEPEAAIOIIEE YCTPOWCTBO U UYyBCTBUTEIIBHBIE 3JIEMEHTHI U3BEIIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT'0, COACPIKALIYIO 3aMKHYThIE KOHTYPbI, POPMUPYIOIINE CUTHAIIBI
OTPaXEHUH, Yy KOTOPBIX OJTHU U T€ ke OTPE3KU ONTUUECKOTO BOJIOKHA KabOes SBIISIOTCS
YYBCTBUTEILHBIMHU JJIEMEHTAMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/1A€TCs CABUT (ha3bl
30HIMPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PM3UUECKUM BO3/IENCTBUEM,
OJIMHAKOBBIN JI711 000UX KOHTYPOB, IPUUEM OJUH 3aMKHYTBIH KOHTYpP IIPEACTABIISIET COOOMH
untepdepomerp Maxa-Llennepa, a 1pyro# 3aMKHYTHIN KOHTYD MPEACTABISET COOOMN
untepdepomerp Canbsika. HeoOs13aTeIbHO, CINIUTTEP-CYMMATOP U CIUTUTTEP-OTpakaTesb
unteppepomerpa Maxa-Llennepa u crmurrepsl uHTephepomeTpa CaHbsika pa3MelieHbI B
OJTHO coeHUTENBbHOM My Te. HeoOs13aTeNnbHO, CINTUTTEP-CyMMATOP U CIUTUTTEP-0TPaKATEIb
unteppepomerpa Maxa-Llennepa u crmurrepsl uHTepdepomeTpa CaHbsika pa3MelieHbI B
Pa3HBIX COSIMHUTENBHBIX My Tax. HeoOs3aTenbpHO, mpremMorepeaaroliee yCTporuCcTBO SIBIISIETCS
pediekToMeTpoM ¢ 0ObeIMHEHHBIM BXOA0M U BhIXxoAoM. HeoOsi3aTenbHO, pa3BeTBICHHAS
ONTUYECKAs CXEMa COAECPIKUT ONTUUECKYIO JIMHUIO 33I€PKKH, BBIITOJHEHHYIO ITIOCPEACTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJJOKOHHO-
OIITUYECKOTO KaOelIsi, MU BBITIOJIHEHHYIO B BUJIE KATYIIKU U3 ONITUYECKOTO BOJIOKHA.
HeoOs3aTenbHO, OAWH U3 CIUTMTTEPOB ONTHUECKOM cXeMbl uHTepdepomerpa Maxa-Llennepa
BBITIOJIHEH Ha 0a3e nupkysaropa. HeoOs3aTenbHO, pa3BeTBIECHHAS! ONITUYECKAs CXeMa
untepdepomerpa Maxa-Llennepa BbIIOIHEHA C BO3MOKHOCTBIO (POPMHUPOBAHUS CUTHAIOB
uHTEpQepeHIru B TpsMOM HampaBiieHud. HeoOsi3aTenpbHO, pa3BeTBIIEHHAS! ONITUUECKAS CXeMa
BBIIOJIHEHA C BO3MOYKHOCTBIO OTPAXKEHUsI B OOpPATHOM HAIlpABJIEHUM CUTHAJIOB
uHTepdepeHuru, chopMrupoBaHHBIX HHTEpDepomeTpom Maxa-Llennepa B mpsimom
HarpaBJIEeHUH, I7Ie 00ECIIeUnBAETCs UX TOBTOPHOE Pa3ieiieHUE U MTPOXOXKICHUE UMU OTPE3KOB
YyBCTBUTEIBHBIX 3JIEMEHTOB B OOpPAaTHOM HAIIPABJICHUU C TIOBTOPHBIM U3MEHEHUEM (ha3bI
CUTHAJIOB, IOCJIE Yero 00ecneunBaeTCss OKOHUATEIbHOE CJI0KEHUE CUTHAJIOB OTPaXKEHUs, UX
UHTep(PEepUpOBAHUE U CIIEIOBAHUE K IPUEMHOMY yCcTpoicTBY. Heobs3aTenbHO, cUrHa,
chopMupoBaHHBIN HHTEphepoMeTpoM Maxa-LleHnepa B IpssMOM HampaBIICHUH, IEpeaaeTCs
B pa3BETBJICHHOW ONTUYECKON CXEME 10 OTACIIbHOMY IIyTH K IIPUEMOIIEPEIAIOIIEMY
ycrpoiictBy. [Tpuuem, natepdepomerp Maxa-llennepa u uarepdpepomerp CaHbsika
MIPEJICTaBIISIOT COOOM IBYX/Ty4eBble UHTEP(PEPOMETPHI, MPUUEM UyBCTBUTEIILHOCTb ONITUUECKOM
cxeMbl uHTEphepomeTpa Maxa-LleHaepa kK MEXaHUYECKUM BO3ACUCTBUSM OJMHAKOBA HA
BCEM MPOTSHKEHUU UyBCTBUTEIbHON YACTH, TPUUYEM YYBCTBUTEIILHOCTH ONITUYECKON CXEMBI
unTeppepomerpa CaHbsiKa K MEXaHUYECKUM BO3JICUCTBUSIM MaKCUMajIbHA B Hauale
ONTUYECKOI0 KOJIbLA JTI0O0T0 HAIIPABIICHUS Y 3HAUUTENIbHO HEUYBCTBUTEIIbHA HA CAMOM
JTAJIbHEM KOHIIE OIITUYECKOT0 KOJIbla (B CEPEMHE KOJIbLA), IPUYEM YyBCTBUTEIIBHOCTD
OIITMYECKOI'0 KOJIbLA ITOCTEIIEHHO CHMKAETCSl OT HadaJjla KOJIbLA K CEpeArHE KOJIbLA
YyBCTBUTEIBHOW YaCTH, IPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPA’KEHUSI KOHTYPOB
UHTEp(hEPOMETPOB 3aBUCST OT MOIITHOCTU U3JTYJaTeNsI, BEIMYUHBI OTBETBIICHHOM JTOJIU SHEPTUU
30HAMPYIOLLETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pA3HOCTHU (pa3 BO3BPAIAEMbIX CUTHAJIOB,
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a U3MEHEHHUE BEJIMUMHBI CyMMbI CUTHAJIOB OTPAXKEHHUS 3ABUCUT OT CUJIbI, JUHAMUUYECKON
XapaKTePUCTUKH BO3/ICHCTBUS Ha UyBCTBUTEIIbHYIO YAaCTh U3BEIATEIS U JIJ1s1 MHTepdepomMeTpa
CaHbsika - OT MecTa BO3/IEHCTBHUSI Ha UyBCTBUTEIbHYIO YACTh U3BELIATENS, ITPU 3TOM
unTeppepomerp Maxa-Llenaepa He cOaraHCMPOBaH, MPUUEM JIJTMHBI TJIed UHTepdepomeTpa
Maxa-Llennepa BEIpOBHEHBI C JOMYCTUMOM MTOTPEITHOCTBIO, 3aBUCAILIEH OT JIIUTEIbHOCTH
JIA3€pHOT0 30HIMPYIOLIET 0 UMITYJIbCA, IPY 3TOM JUIMHA OJJHOTO U3 I1JIeY, IPU HEOOXOIMMOCTH
KOMITEHCUPOBAaHA KaKOH-TMOO ONTUYECKOMN JIMHUEH 3aJEPIKKH.

[60] Takum 0Opa3omM B KauecTBe JPYroi COeIUHUTENIFHOM MY(THI 3asiBJIeHA
coemMHUTEIbHAS MydTa n3Bermartess 400 OXpaHHOTO BOJIOKOHHO-ONITUYECKOTO, B COCTaBe
KOTOPOI'0 UCIIOJIb30BaHbl KOMOMHUPOBAHHBIE MHTEP(HEPOMETPHI, IIPEICTABIAIONIAs COOOH
COEIMHUTEIBbHYIO MY(DTY, B KOTOPOH pa3MelieHa ONTHUECKask CXeMa U3BEIIaTeNIs] OXPaHHOTO
BOJIOKOHHO-OIITHYECKOT O, COAePKAIlasl 3JIEMEHTHI 3aMKHYTBIX KOHTYPOB, (hOPMUPYIOITUX
CUTHAJIbl OTPAKEHUMN, Y KOTOPBIX OJHHU U TE€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA Kabems
SIBJISIFOTCS] UyBCTBUTEIIBHBIMM 3JIEMEHTAMH HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CIBUT
(ha3bl 30HIUPYIONIETO UMITYJILCA B COOTBETCTBUU C OKAa3aHHBIM (PM3NYECKUM BO3/IEHCTBUEM,
OJMHAKOBBIN 1JIs1 000X KOHTYPOB, IPUUYEM OJUH 3aMKHYTbINM KOHTYP MPEICTABIISIET COOOMN
untepdepomerp Maxa-Llenaepa, a npyroit 3aMKHYTBIN KOHTYP MIPEJCTaBIIsIeT COO0i
unteppepomerp Canbsika. Heobs13aTenbHO, OJIMH U3 CIUIMTTEPOB OMTUYECKON CXEMBI
unTepdepomerpa Maxa-lLlenaepa BoIToTHEH Ha 6a3e mupkyssTtopa. [Ipuuem uatepdepomerp
Maxa-Iennepa u unrephepomerp CaHbsika PEACTABISIIOT COOOM IBYXJIyUeBbIE
uHTEP(hEPOMETPHI, MPUYEM UyBCTBUTEIBHOCTH ONITHUECKOM CXeMbI HHTephepoMeTpa Maxa-
Llennepa Kk MEXaHUYECKUM BO3AEHUCTBUSIM OJMHAKOBA HA BCEM MPOTS>KEHUU UyBCTBUTEIIBHOMN
YaCTH, MPUUEM YyBCTBUTEITLHOCTD ONTUUECKOM cXeMbl HHTEphepomMeTpa CaHbsIKa K
MEXaHUYECKUM BO3/IEHCTBUSIM MaKCUMAaJIbHA B Ha4aJjie ONMTUYECKOTO KOJIbIa JTI0O0TO
HAIIPaBJICHUS U 3HAUYUTEIILHO HEUYBCTBUTEIIbLHA HA CAMOM JAJIbHEM KOHLE OITUYECKOTO
KOJIbLA (B CEPEIUHE KOJIbLA), [IPUUYEM YYBCTBUTEIILHOCTh ONITUUYECKOT'O KOJIbLA ITOCTEIIEHHO
CHMKAETCS OT Hayajia KOJIbLA K CEpEAMHE KOJIbLA YYBCTBUTEIIbHOW YACTH, IIPUYEM BEJIMUUHBI
CYMM CHUTHAJIOB OTPaKEHUsSI KOHTYPOB MHTEP(PEPOMETPOB 3aBUCIT OT MOIITHOCTU U3JTydaTeIs,
BEJIMYMHBI OTBETBIICHHOMW JIOJIU SHEPTUU 30HAUPYIOIIEr0 UMITYJIbCA, HAYaJIbHOTO 3HAYEHUS
pasHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3MEHEHHE BEJIMYMHBI CYMMBI CUTHAJIOB OTPaKEHUS
3aBUCUT OT CUJIbI, U JUHAMUYECKOM XapaKTEPUCTUKU BO3AEHCTBUS HA UYBCTBUTEIbHYIO YaCTh
u3Bematens. Heo6s3atenpHo, uHTeppepomerp Maxa-Llennepa He cOamaHCUpOBaH, MpUUEM
JUTMHBI T1ed uHTepdepomerpa Maxa-lleHmepa BRIpOBHEHBI C JOTTYCTUMOM MTOTPEITHOCTBIO,
3aBUCALLIEN OT JJIMTEIIbHOCTH JIA3EPHOTO 30HAMPYIOIIETO UMITYJIbCA, [IPU ITOM JJIMHA OJTHOT'O
13 TIeY, ITPY HEOOXOIMMOCTH KOMIIECHCMPOBaHA KaKOM-IMOO0 ONITUYECKOM JIMHUEH 33 ICPIKKU.
Heo0s3aTenbHo, onTudeckas IMHUS 3aJIePKKHU MPEACTABISET COOOM ONTUYECKYIO JTUHUIO
3aJIeP>KKH, BBITTOJTHEHHYIO TTOCPEICTBOM COEIMHEHUS B ONITUYECKYIO 1IeTTb HEOOXOIUMOM
JUTUHBI PE3EPBHBIX KUJT BOJTOKOHHO-OMITUYECKOT0 KAa0eJIsl MJIU BBITTIOJTHEHHYIO B BUJIE KATYIIIKU
Y3 OIITUYECKOTO BOJIOKHA.

[61] TakuM 06pa3oM B KauecTBE JPYTroil ONTUUECKON CXEMBI 3asiBJIEHA ONITUYECKAs CXeMa
usserarelns 400 OXpaHHOIO BOJJOKOHHO-ONITUYECKOT 0, B COCTaBE KOTOPOI'O UCITOJIb30BaHBI
KOMOWHUPOBAaHHBIE UHTEP(PEPOMETPHI, TPEACTABIISIONIAs COO0 KOMOMHUPOBAHHBIE
UHTEPPEPOMETPHI JJIS1 U3BEIMIATENSI OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO, PEeaTU3yIOIIHe
ONTUUYECKYIO CXEMY, COJIEPIKAIIYIO 3aMKHYThIE KOHTYPbI, POPMHUPYIOIIIME CUTHATIBI OTPAKEHUI,
y KOTOPBIX OJTHU U TE K€ OTPE3KU ONTUUECKOT'O BOJIOKHA KA0EJIs SIBJISIFOTCS UyBCTBUTEIIbHBIMU
3JIeMEHTaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa
B COOTBETCTBUH C OKa3aHHBIM (PU3UUECKUM BO3IEHCTBUEM, OJMHAKOBBIN 17151 000X KOHTYPOB,
MIPUYEM OJIMH 3aMKHYTBIM KOHTYP MpeacTaBiseT coooit natepdepomerp Maxa-Llenaepa, a
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JIPYroM 3aMKHYTBIN KOHTYP MpecTaBiiseT coooit unteppepometp Canbsika. Heobsi3aTenbHo,
OJIVIH U3 CIUTUTTEPOB ONTHUYECKOU CXeMbI MHTepdepomeTpa Maxa-Llenaepa BbITIOTHEH Ha
6a3e yupkyistopa. [Ipuuem, unteppepomerp Maxa-Llennepa u unrepdepomerp Canbsika
MIPENICTABIISIIOT COOOM IBYX/Ty4eBble UHTEP(PEPOMETPHI, PUUEM UyBCTBUTEITHHOCTD ONTHUECKOM
cxeMmbl uHTephepomeTpa Maxa-Llenaepa k MexaHMUECKUM BO3/IEHCTBUSIM OJIMHAKOBA Ha
BCEM MPOTSI)KEHUU UyBCTBUTEIIbHOMN YaCTH, IPUYEM UYBCTBUTEIILHOCTh ONITUUECKON CXEMBI
uHTeppepomerpa CaHbsIKa K MEXaHUIECKUM BO3JICUCTBUSIM MaKCHMMajbHA B Hauale
OTNITUYECKOI0 KOJIbla JTI0O0TO HANIPABJICHUS Y 3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM
JIAJIbHEM KOHIIE ONITUYECKOT0 KOJIbIa (B CEpeIMHE KOJIblIA), TPUYEM YyBCTBUTEIBHOCTD
OITHUYECKOI'0 KOJIbLA ITOCTETIEHHO CHMXKAETCS OT HavaJjla KOJIbLia K CEpEAMHE KOJIbLa
YyBCTBUTEILHOM YAaCTH, MPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPA’KEHUSI KOHTYPOB
UHTEPHEPOMETPOB 3aBUCAT OT MOITHOCTH U3ITy4aTENIsl, BETMUUHBI OTBETBIICHHOM JOJIM SHEPTUN
30HAUPYIOIIETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pa3HOCTHU (ha3 BO3BpAIla€MbIX CUTHAJIOB,
a U3MEHEHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI, U IMHAMUYECKOM
XapaKTEPUCTUKU BO3CUCTBUS HA YYBCTBUTENILHYIO YacTh u3BemaTesns. HeoOs3arenbHo,
unTeppepomerp Maxa-Llenaepa He cOaraHCMpOBaH, MPUUEM JIJTMHBI TJIeY UHTepdepomeTpa
Maxa-1l{ennepa BHIpOBHEHBI C JOMYCTUMOL MTOTPEIIHOCTBIO, 3aBUCAIIEH OT JIUTETLHOCTH
JIA3€pHOT0 30HIMPYIOLIET O UMITYJIbCA, IPY 3TOM JUIMHA OJJHOTO U3 IIJIeY, IPYU HEOOXOIMMOCTH
KOMITEHCUPOBAaHA KAKOW-JIMOO ONTUYECKOM TMHUeN 3a1epkku. Heobs3aTenpHO, onTuyeckas
JIMHUS 33/IEP’KKU MPEJICTABISET COOOM ONMTUYECKYIO JIMHUIO 33/IEP’KKH, BHITOJIHEHHYIO
MOCPEICTBOM COEIMHEHHUS B ONITUYECKYIO 1IEeTIh HEOOXOAUMOM JIMHBI PE3E€PBHBIX KU
BOJIOKOHHO-OINITUYECKOT'0 KaOelIsi UM BBIOJTHEHHYIO B BUE KATYIIKHU U3 ONTHUYECKOTO
BOJIOKHA.

[62] Takum 00pa3oM B Ka4ecTBE APYIOro crnocoda CUrHaIM3auy 3as1BJIEH CIIOCO0
CUTHAJIM3alMK C UCTI0JIb30BaHKueM u3Beraresst 400 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIUHEMHOM YaCThIO C KOMOMHUPOBAHHBIMHU HHTEPPEPOMETPAMH, B COOTBETCTBUM C KOTOPBIM:
00€eCTeunBaIOT pa3MeIlleHUE UyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHOMN YaCcTH U3BEIIATENS
OXPaHHOTO BOJIOKOHHO-OIITUYECKOT0, TPEICTABIISIONIEH COOOM Pa3BETBICHHYIO ONITUUECKYIO
CXeMY, KOTOPYIO OCPEACTBOM CIUIMTTEPOB, COSTMHUTENIBHBIX MY(PT U BOJIOKOHHO-
OINITUYECKOI0 KA0EIIsl pa3MEIAOT Ha 3JIEMEHTAaX OrPaKIeHUs (Ha KO3bIPbKE, W/WIIM HA
MTOJIOTHE, W/WJIW Ha TIPOTUBOIIOIKOITHOM 3arpakJIeHuH), (GOPMUPYIOT JIa3€PHBIN UMITYJIbC C
BBIX0/1a TPUEMOTIEPEAAIOIIETO YCTPOWCTBA HA BXO/ YIIOMSIHY TOM JIMHEMHOM YACTH U IIOJIy4atOT
BO3BPAIIIEHHBIE UMITYJILCHI, SIBJISIIOIIMECS CUTHAJIAMU OTPAXKEHUSI, HA BXOJ]
MIPUEMOIIEPEAAIOIIETO YCTPOMCTBA IO TOMY K€ ITyTH, HO B 00paTHOM HaIlpaBIECHUH, IPUUEM
JIMHEMHAS YaCTh COJIEPKUT ONTHUECKYIO CXeMy KOMOMHUPOBAHHBIX MHTEPPEPOMETPOB IS
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT0, COJIEPKAIIYIO 3aMKHYThIE KOHTYPBI,
(hopMUPYIOIIME CUTHAJIBI OTPAKEHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOTO BOJIOKHA
KaOeJIs SIBISIOTCS YYBCTBUTEIILHBIMU dJIEMEHTAMU MHTEP(HEPOMETPOB, B KOTOPBIX CO31AETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
BO3/IEUCTBUEM, OJIMHAKOBBIN [I711 00OUX KOHTYPOB, IPUUYEM OJUH 3aMKHYTbIH KOHTYP
npeacraBiseT coooi uaTepdepomerp Maxa-Ilenaepa, a 1pyroit 3aMKHYTBIH KOHTYP
npeacTaBisieT codoit uaTephepomeTp CaHbsiKa, IPU 3TOM PETUCTPUPYIOT U3MEHEHHUE
BEJIMUYMHBI CYMMbI CUTHAJIOB OTPaKEHUS, COOTBETCTBYIOIIEE BEJIMUMHE U XapaKTEPy YIIPyromn
nedopMaly 4yBCTBUTENIBHBIX 3JIeMeHTOB. Heo0s3aTebHO, CIUTMTTEP-CyMMATOP U CIUTUTTEP-
oTpaxaTtenb uHTepdepomeTpa Maxa-Llennepa u crummrrepsr nuaTepdepomerpa CaHbsika
pa3MenaoT B OAHON coequHUTeNbHON My Te. Heobs3aTenbHO, CINTUTTEP-CYyMMATOp U
CIUTMTTEP-OoTpaxarteib uHTepdepomerpa Maxa-llennepa u crmurtepsl HHTEphEpOMETpa
CaHpsika pa3MeNnaroT B pa3HbIX COSIMHUTEIBLHBIX My(dTax. Heobs3aTenpHO,
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MpyUeMoIiepeatoiiee YCTPOUCTBO SBIISIETCS PEQIIEKTOMETPOM C OObEAMHEHHBIM BXOJIOM U
BbIXOZ0M. HeoOs3aTennbHO, OJTMH U3 CIUTUTTEPOB ONITUYECKOM CXeMbI HHTephepoMeTpa Maxa-
Llennepa BoIMONHSIOT HA Oa3e qupKyIsiTopa. HeoOs3aTennbHO, pa3BETBIEHHYIO ONITUYECKYIO
cxemy unTepdepomerpa Maxa-Llennepa BbITOIHEHSIOT C BO3MOXHOCTHIO (HOPMUPOBAHUS
CUTHAJIOB MHTEp(EepeHIMU B IPsMOM HarpaBieHun. Heobs3aTenbHO, pa3BEeTBIEHHYIO
ONTUUYECKYIO CXEMY BBITIOJIHEHSIOT C BO3MOKHOCTBIO OTPAKEHUSI B 0OpaTHOM HaIlpaBIIEHUU
curHajioB uHTepdepenyu, chopmupoBaHHbIX UHTEpDepomerpom Maxa-Llennepa B mpsimom
HarpaBJIeHUH, I7Ie 00ECIIeUnBaETCs UX TOBTOPHOE Pa3iesieHUE U MTPOXOXKICHUE UMU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B 00paTHOM HAIPABJICHUHU C TOBTOPHBIM U3MEHEHHEM (pa3bl
CUTHAJIOB, IOCJIE Yero 00ecreunBaeTCsl OKOHUYATEIbHOE CJI0KEHNE CUTHAIIOB OTPaXEHUS, UX
UHTep(PEepUpPOBAHUE U CIIEIOBAHUE K IPUEMHOMY yCcTpoicTBY. Heobs3aTenbHO, cUrHall,
chopmupoBaHHBIi HHTEpPepomeTpom Maxa-Llennepa B mpssMoM HamTpaBIICHHUH, TIEpEAACTCS
B Pa3BETBJICHHON ONTUYECKON CXeMe 10 OTASIIbHOMY MYTH K IMPUEMOIIepeAaoIIeMy
ycrpoiicTBy. [Ipruem, obecrieunBarot uatepdepomerp Maxa-Llenaepa n odecrieunBaroT
untepdepomerp CaHbsika, IPEICTABIISIIONIME COOOM IBYXTyUeBbIe UHTEPHEPOMETPBI, TPUUEM
YYBCTBUTEIBHOCTH ONITHUECKOM cXeMbl uHTephepomerpa Maxa-Llenaepa Kk MEXaHUYECKUM
BO3JEHCTBUSIM OJMHAKOBA HA BCEM MPOTSKEHUU UYBCTBUTEIIBHOM YaCTU, TPUUEM
YYBCTBUTEIBHOCTH ONTHUUECKOMN cxeMbl MHTepdepomeTpa CaHbsiKa K MEXaHUUECKUM
BO3JEMCTBUSIM MaKCMMaJIbHA B Ha4aJjIe ONTUYECKOTO KOJIbLA JII0OOOr0 HAIPABIIEHUS U
3HAYUTEILHO HEUYBCTBUTEIbHA HA CAMOM JIaJIbHEM KOHIIE ONITUYECKOT0 KOJIbIIA (B cEpeIuHe
KOJIbLIA), TPUUYEM YYBCTBUTEIbHOCTh ONITUUECKOTO KOJIbL[A IOCTENIEHHO CHUKAETCS OT Havaia
KOJIbLIA K CEpE/IMHE KOJIbL[A YYBCTBUTEIbHON YaCTH, IPUYEM BEJIMUMHBI CYMM CUTHAJIOB
OTpaXXeHUs KOHTYPOB UHTEP(PEPOMETPOB 3aBUCIT OT MOUTHOCTH U3JTy4YaTeNsl, BEIMUMHBI
OTBETBJICHHOMH JIOJIM 3HEPTUM 30HAUPYIOIIETO UMITYJIbCA, HAYaIbHOTO 3HAYEHUS] PAa3HOCTH
(a3 BO3BpaIllaeMbIX CUTHAJIOB, & U3MEHEHHUE BEJTMYMHBI CyMMbI CHTHAJIOB OTPAYKEHHUS 3ABUCUT
OT CWJIbI, IMHAMUYECKON XapaKTEPUCTUKU BO3AEUCTBUS HA UyBCTBUTEIbHYIO YACTh U3BEILIATENS
u 171 uaTepdepomerpa CaHbsika - OT MECTa BO3JEHUCTBUS HA YYBCTBUTEIBHYIO YaCTh
u3BeLaTens, mpu aToM uHTepdepomeTp Maxa-Llennepa He cOamaHcMpoBaH, MPUYEM IJTUHBI
iey uurepdepomeTpa Maxa-L{ennepa BBIpOBHEHBI C JOIYCTUMOM MOTPEUTHOCTBIO, 3aBUCAILLEH
OT JUIMTEIBHOCTH JIA3€PHOTO 30HAMPYIOLLErO UMITYJIbCA, IIPY 3TOM JUIMHY OJHOTO U3 IJIeY,
MpY HEOOXOUMOCTH KOMIIEHCUPYIOT KAaKOH-TMOO ONTUYECKOM JIMHUEH 3aJ€PIKKH.

[63] Ha ¢ur. 5 mokazana nmpumepHasi pyHKIMOHATbHAS CXeMa U3BEIIATEsl OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCTIOIH30BAHBI COBMECTHBIEC MHTEP(HEPOMETPBHI.
[TpennoutrurenbHO, HE OrPAHUUYUBASICH, TPeJIaraeMblii u3BemaTesnb S00 OXpaHHbIN
BOJIOKOHHO-OIITUYECKHI1, B COCTABE KOTOPOTO UCTIOIB30BAHBI COBMECTHBIE HHTEP(HEPOMETPBI
CO CCBUIKOW Ha (bur. 5, COAEPKUT, IO MEHbIIIEH Mepe: MpueMoIiepeaaoliee ycrponctso 501,
cojieprKaliee BBIYMCITUTEIbHOE YCTPOUCTBO U OJMH WUJIM HECKOJIBKO PeIEKTOMETPOB, B TOM
yucie, ¢ 00beAMHEHHBIMM BbIXOAAMHU U3JTy4aTellsl U IPUEMHUKA CUTHAJIOB, K KOTOPBIM
MOAKJTIOUAETCSl TPAHCIIOPTHAS YacTh 502 onTUYecKol cxeMbl u3Betartess. [IpeanoururensbHo,
HE OIPaHUYMUBASACH, TpaHcopTHAs yacThb 502 n3Bemmarens S00 COCTOUT U3: OTPE3KOB
BOJIOKOHHO-OITUYECKOTO Ka0es, COeAMHUTENIbHBIX 3JIEMEHTOB, IeuTelNst 503 MOIHOCTH
JIA3epPHOT0 UMITYJIbCA, COCTOSIIETO U3 CIUIMTTEPOB, 0OECIIEUMBAIOIIMX CHIKEHUE MOIIIHOCTH
SHEPI'UHU JIa3€PHOTO UMITYJIbCA B PACHPEIEIEHHON ONTUUECKON CXeMe U3BEILATEINS J10
HE00X0IMMOro ypoBHs. [IpeanoyTuTeibHO, HE OrPAHUYUBASICh, YYBCTBUTEIbHBIC JIEMEHTHI
COCTOSAT U3: crumTTepa S04, pa3aensomero 3JHEPruio 30HAUPYIOIIETO UMITYJIbCA Ha JIBE YACTH,
oTpe3koB 505, 506 4yBCTBUTENbHBIX 3JIEMEHTOB BOJIOKOHHO-OIITUUECKOTO Ka0eIs, CIUIUTTEPOB
507-510, mpuuem uHTEphepoMeTp MalikenbcoHa 00pa30BaH COBMECTHO OOIITUM CITUTTEPOM
504, o01muMH OTpe3KamMu Kadess UyBCTBUTEIbHBIX 31eMeHTOB 505 u 506, oOmmMu
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crumrTepaMmu-pasaenurensmu 507, 508 u crumrrepamu-orpaxarensamu 509, 510,
uarepdepomeTp CaHbska 00pa30BaH COBMECTHO OOIIUM CITIUTTEPOM 504, OOIIIMMH OTpe3KaMH
Kabeslst 4yBCTBUTEIBHBIX 2JieMeHTOB 505 u 506, oO1mMMU CITTUTTEpaMU-pasaenuresmu 507,
508 ¢ 3aMKHYTBIMM BbIBOJAAaMHU U KaTywmiko# 511. IIpeanoururensHo, HE OrpaHUYMUBASICH U
Heo0s13aTeNbHO, CINTUTTEPHI 504-510, pazMenieHbl B OTHOM UIIM HECKOJIBKUX COETMHUTETBHBIX
MydTax. B kauecTBe nmpumepa, HO HE OTPAHUYCHHUS, FJIEMEHTHI HHTEPPEPOMETPOB
Maitikenbcona u CaHbsIKa MOTYT OBITh Pa3MEILeHbI B OHOM UJIM B PA3HBIX COSTMHUTEIIbHBIX
My Tax, C OTHOM CTOPOHBI UJIH C IBYX CTOPOH OTPe3K0B 505, 506 4yBCTBUTEIIBHBIX 3JIEMEHTOB.
[TpennouyTuTenbHO TPAHCIIOPTHAS YACTh COAEPKUT HECKOJIbKO OTBETBJICHUN (KAK MUHUMYM
I10 KOJIMYECTBY KOHTPOJMPYEMBIX 30H U IPUMEHEHHOM ONITUYECKOM CXEMBI IEJIEHUS] SHEPTUU
30HIUPYIOLEr0 UMITYJIbCA IEIIUTENIS ), KOTOPBIE ITOCTYIIAIOT HA BXOJ COOTBETCTBYIOIIETO
crutTepa 5S04, pa3MeNnieHHOTrO B COOTBETCTBYIOIIEH COeqMHUTEIbHON My(dTe. B kauecTBe
MpyUMepa, HO HE OTpaHUYEHHUSI, CIUTUTTEPHI 509, 510 KaXKIbIi MOTYT OBITH peaIM30BaHbI HA
6a3ze qUpKyJIATOPOB. B KauecTBe mpumepa, HO He OTPAHUUYEHMUSI, BMECTO KATYIIKK 511 MOXeT
OBITh UCIOJIb30BAHA UHAS ONTUYECKAS JIMHUS 3aJIEPKKU, HAIPUMEDP, HE OTPAHUYUBASICh
BBINOJIHEHHAS! ITOCPEICTBOM COEAMHEHHUS B OTUUECKYIO LETTh HEOOXOAUMOM JTMHBI PE3€PBHBIX
KUJI BOJIOKOHHO-OIITUYECKOT O Kadesl.

[64] Takoi uzBemartens 500 OXpaHHBIN BOJIOKOHHO-OIITUYECKUM TPEATIOUYTUTENIFHO, HE
Or'paHUYMBASICh, pabOTAET ciaenyonM 00pa3oM. [IpeanouTurenbHo, HE OTPAHUUYMBASICh,
OT UCTOYHHUKA JIA3€PHOT0 U3JTyYEHUS B ONITUUECKYIO CXEMY Ha BXOJ TPAHCIIOPTHOM 4acTH
YCTPOMCTBA U aJIee HA BXOJ ACIIUTEIISI MOIIIHOCTH ITOCTYITAET KOPOTKUIA JIA3€PHBII UMITYIIBC,
Ha JIeJITEIE MPOU3BOIUTCS JEJIEHHE MOIIIHOCTY UMITyJIbca Ha J0u. [IpennouturenbHo, He
OI'PAHUYMBASICH, JECIIUTEIb BBIIIOJIHEH U3 CIUIMTTEPOB C PA3JIMYHOM CTENIEHBIO ACIICHUS,
PACIIOJIOKEHUE CIUNIUTTEPOB ACIIUTENS COOTBETCTBYET OINTUYECKON CXEME YCTPOMCTBA U CTPOrO
He onpenensiercs. [ IpeanoururenbHO, HE OTPAaHUUYUBASICH, PA3AEIIEHUE SHEPTUM 30HIMPYIOIIETO
UMITyJIbCa TPOU3BOAUTCS 10 HEOOXOIMMOIr0 YPOBHS MOILIIHOCTH B LIEJIsIX OOECIIeYeHU s
BEJIMUMHBI CUTHAJIOB OTPaXXE€HHUs, COOTBETCTBEHHO, MHTep(pepomeTpa MalikenbcoHa U
unTepdepomerpa CaHbsIKa OT YyBCTBUTEIIHHOM YACTH ONTUYECKOM CXEMBI YCTPONCTBA B
HOMHHAJIbHOM JUANAa30HE MIKAJIbl U3MEPEHUN ITPUEMHOTO ycTpoucTBa. [IpeanodyrurensHo,
HE OTPAHUYMBASICh, BPEMsI IOCTYIICHUSI UHTEP(PEPUPYIOIIUX CUTHAJIOB Ha BXOJI IPUEMHOTO
YCTPOMCTBA 3aBUCUT OT CKOPOCTH PACIIPOCTPAHEHUS JIA3EPHOTO U3IIyYEHUSI B MaTeEpUae
OINTHUYECKOT0 BOJIOKHA, OT JJIMHBI TPAHCIIOPTHOMN YaCTH U IJIMHBI YyBCTBUTEIBHON YACTH,
BKJIFOYAs JIMHY PETYJIMPOBOYHBIX KaTyIIeK. [ [penoYTUTEIbHO, HE OTPAHUYMBASICh, BEJIMUMHA
CUTHAJIOB OTPA’KEHUSsI, COOTBETCTBEHHO, UHTepdepomeTpa MalikeabcoHa U MUHTEphEpOMETpa
CaHbsKa 3aBUCUT OT CTETIEHU 3aTYXaHUS CUTHAJIA B ONITUUYECKOM BOJIOKHE, CTEIIEHU CJICHUS
SHEPIUM 30HAUPYIOIIErO UMITYJILCA B TPAHCIIOPTHOM YAaCTHU YCTPOMCTBA, BEJIMUMHBI CABUTA
(a3 Bo3BpaIaeMpIX CUTHAJIOB YYBCTBUTEIIBHOM YaCTH YCTPOMCTBA, CBI3aHHOM C Pa3HOCTHIO
(hOPMBI U ITTUHBI My TEH IBU)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHMs BO3/ICHCTBUSI.
[TpeanmouTuTenbHO, HE OTPAHUYMBASCH, U3MEHEHUE BEJIMUUHBI CyMMBbI CUTHAJIOB OTPA’KEHUS
3aBUCUT OT CWJIbI M IMHAMUYECKON XapaKTEPUCTUKHU BO3AEHCTBUS HA YyBCTBUTEIIbHYIO YaCTh
W3BeIIATENs], BOZHUKAIOIIEH OT JUHAMHAYECKOT O BO3JEHCTBUSI HAPYIIUTEIISI HA KOHCTPYKIIMIO,
Ha KOTOPOW 3aKpeIyieHa YyBCTBUTEIIbHAS YaCTh YCTpoicTBa. [IpennoururenbHo, He
Or'PAaHUYMBASICh, ONITUUECKAS CXeMa KaXK10W KOHTPOJIMPYEMOMN 30HbI UCIIOJIB3YET JIF0OOH
MeTO/T peIeKTOMETPUUECKOTO U3MEPEHHUSI, B TIOOOM COUETaHUU, B TOM YUCIIE METO/
JIBYXJIYYEBBIX HHTEPPEPOMETPOB, B TOM UHUCIIE METOIbI HHTepepomMeTpa MalikerbcoHa 1
uHTeppepomerpa CaHbsiKa, U COIEPKUT, COOTBETCTBEHHO, KOHTYp UHTEphepoMeTpa
MatikenbcoHa v KOHTYp uHTephepomeTpa Canbska. [IpeanoyturenbHO, HE OTpaHUUUBASICH,
OJIHU Y TE K€ OTPE3KU ONTHUUECKOTO BOJIOKHA KA0EIsl OTHOBPEMEHHO SIBIISIIOTCS
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YYBCTBUTENIbHBIMU 3JIEMEHTAMH 000UX UHTEPHEPOMETPOB, B KOTOPBIX CO3/1A€TCS CABUT (ha3bl
30HIMPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PM3UUECKUM BO3/IEICTBUEM,
OJIMHAKOBBIN U1 000UX KOHTYPOB. I1penouTuTepHo, He OrPaHUYUBASICh, UYyBCTBUTEIIBHOCTD
ONTUYECKOM cXeMbl HHTephepoMeTpa CaHbsIKa K MEXaHUUYECKUM BO3AEUCTBUSIM MaKCUMaJIbHA
B HayaJjie OMTUYECKOTO KOJIbIA (CO CTOPOHBI crutuTTepa 504) 11006010 HanmpaBiIeHUs U
3HAUYUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM JAJIbHEM KOHIE OIITUYECKOTO KOJIbLA (B CEpearHE
KOJIbLa Ha KaTylKe 511), mpuuemM 4yBCTBUTEIBHOCTh ONITUYECKOTO KOJIbLA ITOCTETIEHHO
CHW)KAETCS OT HavaJjla KOJIbLA K CEPEeIMHE KOJIbLA YyBCTBUTEIbHOM YaCTH, BEJIMUYMHA CyMMBI
CUT'HAJIOB OTPAXKEHUS 3aBUCUT OT MOIIHOCTH U3J1y4daTess, HA4aJbHOI'O 3HAUEHHUS PA3HOCTH
(a3 Bo3BpallaeMbIX CUTHAJIOB U MECTa BO3AECHCTBHUS, a U3MEHEHHE BEJIMUMHBI CyMMBbI CHTHAJIOB
OTPAXKEHHUS 3aBUCUT OT CUJIbI U AUHAMUYECKON XapaKTEPUCTUKU BO3IEHCTBUS HA
YyBCTBUTENIBHYIO 4aCTh U3Bewarens. [IpeanoyTurenbHo, HE OTPAaHUUYMBASICH,
YYBCTBUTEIBHOCTH ONTUUYECKOMN CXeMbI MHTep(hepomMeTpa MalikelbcOHA K MEXaHUUYECKHUM
BO3JEMCTBUSM OJIMHAKOBA HA BCEM MPOTSIKEHUU YyBCTBUTEIIbHON YACTU ONITUUECKOM CXEMBI,
BEJIMYMHA CUTHAJIA OTPAXEHUS 3aBUCUT OT MOIIHOCTHU U3J1y4aTells, HA4aJIbHOI O 3HAYEHUS
pasHocTH (a3, a ”3SMEHEHUE BEJIMUYMHBI CYMMBI CUTHAJIOB OTPAXXEHUS 3aBUCUT OT CUJIBI U
JMHAMHYECKOMN XapaKTEPUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBHYIO YACTh U3BEILATENS.
ITpennouTuTenbHO, HE OrPAHUYUBASICH, PA3OMKHYTBIA KOHTYP ONITUYECKON CXEMBI
uHTepdepomeTpa MaiikerbcoHa, MPEACTaBIIIET COO0M HecOATaHCUPOBAHHBIN JIBYXJIy4eBOI
uHTepdepomeTp MalikenbcoHa, METO/I MTOIYYEHUsI CUTHAJIOB pedIeKTOMETPUUECKUA, 115
paboThI MHTEpQEPOMETPa TPEATIOUTUTEIHHO, HE OT PAHUUUBASICH, HEOOXOAMMO BIPABHUBAHHUE
MeX]1y COOOM JUIMHBI IJIed YyBCTBUTEIBHOI'O 3JIEMEHTA C JOIYCTUMOM MOI'PELLIHOCTBIO,
OIIpEAENIIEMON LIIMPUHOM 30HAUPYIOLIEro umityiibca. [IpeanoururenbHo, HE OrpaHUUMBASICH,
o0mmi 1151 IBYX MHTEpPepoMeTpoB CIUUTTEP 504 MPOU3BOIUT pa3IeIeHue MOITHOCTH
30HJIMPYIOLLEr0 UMITYJIbCA HA JBA HAIIPABJIEHUS B pa3Hble BOJJOKOHHO-ONTUUECKHE Kabeu
505 u 506, oOpasyroiime oOLIKI YyBCTBUTENbHBIN 3JIEMEHT YCTPONUCTBA. BTOpBIE KOHIIBI
KaOeJlIst 4yBCTBUTENIbHBIX 3JIEMEHTOB MOAKIIIOUatoTCs crutrepaM 507 u 508 17151 pa3aeneHus
IIyTEHN CIIEMOBAHUS YaCTEeN 30HAUPYIOLIErO UMITYJIbCA K OTPAXKATEISIM PA30OMKHYTOI'O
JIByXJlyueBoTo uHTepepomerpa MalikenbcoHa (k crumurrepam 509, 510 ¢ 3aMKHYTbIMU
ONTUYECKMMHU BBIXOIAMH, 00Pa3yIOLIMMH OTPAXKATENb) U 1711 GOPMUPOBAHHUS 3aMKHYTOTO
KoJbla uHTepPepomerpa CaHbsiKa (3aMKHYTbIE BBIBOJIbI MeX 1y cruurTepamu 507 u 508 ¢
MOMOIIbIO KaTyku 511). BeixoaHol curnan uatepdepomerpa MarikenbcoHa 1
unTepdepomerpa Canbsika popmupyercst Ha BbIxoje crumrrepa 504 mociegoBaTeIbHO B
COOTBETCTBUH C 3aJEP/KKOM, YCTAHOBIIEHHON Mex 1y uHTephepomeTpamu. s 3a1epKKu
CUTHaJIa OTPaKEHUS 3AMKHYTOT 0 KOHTYypa uHTepdepomeTpa CaHbsiKa ycTaHABIUBAETCS
perympoBoYHas KaTymka 511, 1mMHa KOTOPOH pacCUMTHIBAETCS UCXOISI U3 YCIIOBUS: BPEMSI
3a/IepKKU CUTHAJIA JOJDKHO OBITh HE MEHbIIIE JJIMTEIbHOCTU 30HAMPYIOLIEro UMITyjibca. B
KayecTBE IpUMEpPaA, HO HE OTPAHUYEHHSI, BMECTO KaTyIIKU 511 MOXKET OBITh UCIIOJIb30BAHA
WHas ONTUYECKAsl IMHUS 3aJCPXKKH, HAITPUMED, HE OTPAHUYMBASICH BBIITOJIHEHHAS [IOCPEICTBOM
COEIMHEHHS B ONITHUUYECKYIO LETb HEOOXOAMMOM IJIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-
ontuyeckoro kaoens. IIpu He0O6XOAUMOCTH C 1I€IbI0 BEIPABHUBAHUS IJIMHBI TUIEY
PA30MKHYTOI'0 KOHTYpa uHTepdepomMeTpa MaiikenbcoHa yCTaHABIMBAETCS PETYIMPOBOYHAS
KaTylIKa B 00Jiee KOPOTKOM ITJIeUe pA30MKHYTOT'O KOHTYPA, YCTPaHsisl CYLIECTBEHHYIO PA3HULLY
B JUIMHAX Ij1e4 uHTepdepomeTpa MaiikenbcoHa. B kauecTBe mpumMepa, HO He OTpaHUUYECHMS,
BMECTO TAKOM KaTYIIIKH TAKKE MOKET OBITh UCIIOIH30BAHA MHAS ONITUYECKAS JIMHUS 33/ICPIKKH,
HaIpuMep, HE OrPAHUUYMBASICH BBITIOJIHEHHAS IIOCPENCTBOM COEAMHEHMS B ONITUYECKYIO LETIh
HEO0OXO0IMMOM ITIMHBI PE3EPBHBIX KM BOJIOKOHHO-OINITHYECKOro Kabems. [1peanouturensHo,
HE OrPAHUYUBASICH, U151 UCKIIFOUEHHUS HAJIOKEHUS BO BPEMEHU CUTHAJIOB OTPAYKEHUS OT
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3aMKHYTOT'O M PAa30MKHYTOI'O KOHTYPOB IIPX HEOOXOAMMOCTH B OJTHOM U3 KOHTYPOB
YCTAHABJIUBAETCS JOIOJHUTEIbHAS KATYIIIKA U3 TOr'O K€ ONTUYECKOTO BOJIOKHA WM MHAS
anmnapaTHasi JMHUS 3aJI€PAKKH, KaK 3TO OIMCAHO B HacToseM qokymenTe. [IpeanoururensHo,
HE OrPAHUYMBASICH, AIPECALUS U IIPUCBOECHUE YCIIOBHBIX HOMEPOB YYBCTBUTEIILHBIM YaCTIAM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) ITPOU3BOIUTCS BBIUMCIIUTEIIbHBIM YCTPOUCTBOM Ha
OCHOBaHMM BPEMEHH IIPUX0Ja ABYX CUTHAJIOB, COOTBETCTBEHHO, HHTEppepoMeTpa
Maiikenscona u uateppepomerpa Canbsika. [IpearmouTuTeIbHO, HE OTPAaHUYMBASICh, K JTI000H
YAaCTU ONITUYECKON CXEMBI YCTPOMCTBA MO JJIMHE TPAHCIIOPTHOM YaCTH MOTYT MOJIKJTIOYAThCS
KOHIIEBBIE ONTOBOJIOKOHHBIEC JATUMKH CO CTATUYECKON MH(POPMAIIUEH U IpyTHe
KOHTPOJIMPYEMbI€ YUACTKH, UCTIOJIL3YIOIIUE UHBIE METOAbI (POPMUPOBAHUS
pedIIeKTOMETPHUYECKOTO OTKIIMKA.

[65] ITpennodTUTENBHO, HE OTPAHUYMBASICH, OTIMCBIBAEMbIN M3BelaTesb SO0 OXpaHHbIN
BOJIOKOHHO-OIITHYECKUM, B COCTaBE KOTOPOTO UCITOIb30BAHBI COBMECTHBIE HHTEP(HEPOMETPHI,
OTHOCHUTCS K TEXHUYECKUM CPEJICTBAM OXPAaHbI, B KOTOPBIX B KAUECTBE YYBCTBUTEIILHOT'O
3JIEMEHTAa UCIOJIb3yeTCsl OAHOMOOBBIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OIrPaHUYMBASCH, OIIMCBIBAEMOE YCTPONUCTBO NPEIHAZHAYEHO A1l 30HAJIbHON OpraHu3alyu
pyoesxeit oxpansbl. [TpeAnoYTUTENHHO, HE OTPAHUYMBASICH, OITUCHIBAEMOE YCTPOMCTBO MOYKET
padoTaTh B YCIAOBUSX IMOBBIIICHHBIX IMIPOMBIIIICHHBIX TTIOMEX U IIPUPOTHBIX BO3ICHCTBHM U
MpeTHaA3HAUEHO JIJISI OXPAHbl TEPPUTOPUIL, OOYCTPOESHHBIX TMOKUMU CETUATHIMU
3arpaxJICHUIMU, C KO3bIPbKAMHU U HABEPIIIMEM U3 APMUPOBAHHOMN KOJIFOUEH JIEHTHI UJIM HA
3arpaxaeHusix, 0O0OyCTPOCHHBIX YACTUYHO TMOKUMU U YIIPYTUMHU 3JIEMEHTAMU, BKITIOUas
CUTHaIM3auuio nojkomna. [ IpeanoyturenbHo, HE OTPaHUUMBASICH, TPEAJIAraeMOe YCTPOHUCTBO
MOCTPOEHO C MPUMEHEHUEM CTAaHIAPTHOTO TUIIOBOT'O 0OOPYI0BAHUS, IPUMEHSIEMOTO B
OITOBOJIOKOHHOM TEXHUKE U CIIENMAJIbHOTO MPOTrpaMMHOT0 obecreueHus. [IpearnouTuTenbHo,
HE OrPAHUYUBASICh, IIPEIJIATAEMOE YCTPOUCTBO MO3BOJISIET ONIPEACIIATh MECTO OKA3aHUS
BO3/EWUCTBUS HA KOHCTPYKUMIO, IIPEBBIIAOIIETO JOIMYCTUMBbIEC 3HAUCHUS, KAK MUHUMYM, C
TOYHOCTBIO JI0 Pa3MEPOB KOHTPOJIMPYEMOM 30HBI U C JOTIOJIHUTEIIbHON JIOITYCTUMOM
TOUYHOCTBIO BHYTPU KOHTPOJIUPYEMOU 30HBI C IPUMEHEHUEM ITPOTPAMMHOT0O 0OeCIIeUeHus,
WCII0JIb3Yy$Sl COOTHOIIIEHUE CUTHAJIOB OTPAXKEHUS KOOPIMHATHO-3aBUCUMOTO 3aMKHYTOTO
KoHTypa (uHTepdepoMeTpa CaHbsIKa) U KOOPIMHATHO-HE3aBUCUMOI'O PA30MKHYTOI'O KOHTYpa
(uaTepdepomerpa MarikenbcoHa). [IpearnoyTUTeTbHO, HE OTPAHUYMBASICH, B KOHIIE
3aMKHYTOT'O KOHTYpa WJIM B 000UX IUIeyax pa30MKHYTOTO KOHTYpa YCTaHABIMBAIOTCS
JIOTIOJTHUTENIBHBIE KATYIIKU U3 TAKOTO K€ ONTUYECKOIO BOJIOKHA UIIM UHBIE allllapaTHbIE
JIMHUM 33J€PXKKH, KAK 3TO OIMCAHO B HACTOSIIEM JIOKyMeHTe. [IpennoururenbHo, He
OIrPAaHUYMBASCH, UCIIOJIB3YIOTCA ONITUUECKUE KUIIbI PA3HBIX IUIEY B IBYX PA3HBIX BOJIOKOHHO-
OINTUYECKUX KabeJlsiX, paclol0oKEHHbBIX HAa PA3HBIX YACTSX 3aTPaKICHUN U KOHCTPYKIUIA.
[TpeanoyTuTenbHO, HE OTPAHUYUBASICH, OIITUUECKHUE BOJIOKHA TPAHCIIOPTHOM YaCTH YCTPONCTBA
YACTUYHOT'O KOHCTPYKTUBHO MPOXOAST B BOJJOKOHHO-ONITUYECKUX KaOeJIsIX C BOJJOKHAMU
YyBCTBUTEIBLHOM YaCTH YCTPOMCTBA UK B OTJIEIbHBIX Kabemsax. [IpeamnoururensHo, He
OIrPaHUYMBASCH, ONITUUYECKUE BOJIOKHA YYBCTBUTEIIBHON YaCTHU YCTPOUCTBA OJHOBPEMEHHO
SIBJISTFOTCSI JIMHUSIMU 3aJ€PHKKH JIJI1 30HIMPYIOIIETO UMITYJIbCa U IOJDKHBI OBITH HE MEHee
3aJaHHOM JUTMHBI, IIPH 3TOM JUIs1 KOHTPOJIMPYEMBIX 30H, pa3Mepbl KOTOPBIX MeHee TpeOyeMoi
JUIMUHBI, B OIITUYECKYIO LIETIb YYBCTBUTEIILHBIX 3JIEMEHTOB I1OCIIEA0BATEIILHO YCTAHABIIMBAKOTCS
KOMIICHCAIIMOHHBIE KATYIIKHU UM JJIMHA BOJIOKOH YyBCTBUTEIILHOTO 3JIEMEHTA YBEJIMUUBACTCS
3a CYET MOCIEA0BATEILHOTO BKIIOUEHUS PE3EPBHBIX JKUJT BOJIOKOHHO-OMTUYECKOTO Kabest
B 000X IIJIeYax 4YyBCTBUTEIIBHOIO AJIEeMEHTA (KaK 3TO OCYIIECTBIIEHO CO CCBIJIKOM Ha
OIKMCAHHBIE B HACTOSAIIEM JOKYMEHTE alllapATHBIE JIMHUU 3aJICPIKKH).

[66] Takum 06pa3oM B KauecTBe ONMUChbIBaeMoro u3BemaTtess 500 0OXpaHHOTO BOJIOKOHHO-
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OIITUYECKOT0, B COCTaBE KOTOPOTO UCIOJIb30BAHBI COBMECTHBIE HHTEPHEPOMETPHI, 3asIBJICH
V3BELIATENb OXPAHHBIN BOJJOKOHHO-ONTUYECKHI, B COCTABE KOTOPOTO MCIIOJIBb30BAHBI
COBMECTHbIE UHTEPHEPOMETPHI, 10 MEHBIIIEH Mepe, COAEPIKAIIUIM CTAHIIMOHHYIO YacCTh C
IIPUEMOIIEPEAAIOIINM YCTPONCTBOM, COEAUHEHHBIM C JIMHENHON YaCTBIO YIIOMSIHYTOI'O
U3BEIATENS], MPUUYEM JIMHEWHAS 4YacTh MPEACTABIISIET COOON PA3BETBICHHYIO ONITHUECKYIO
CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONITUYECKOTO Kabeisi, KOTOPbIe OCPEACTBOM
COEIMHUTEILHBIX MY(DT U TPAHCHOPTHOTO KaOEeIIst CBSI3BIBAIOT MEXKIAY COOOM
MIPUEMOTIEPEAAIOIIEE YCTPOMCTBO U UYBCTBUTEIIbHBIE 3JIEMEHTHI U3BEMIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COAECPIKAILYIO 3aMKHYTBIA U PA30OMKHYTBINA KOHTYDHI,
(dhopMUpYIOLIME CUTHAIIBI OTPaKEHUH, y KOTOPBIX OJTHU U T€ e OTPE3KHU ONTUYECKOT O BOJIOKHA
KaOes SIBIIIOTCS YyBCTBUTEIbHBIMH 3JIEMEHTAMU UHTEP(HEPOMETPOB B KOTOPBIX CO3/1AE€TCS
caBUT ($a3bl 30HIUPYIOIIETO UMITYJICA B COOTBETCTBUM C OKa3aHHBIM (PU3NIECKUM
BO3/IEUCTBUEM, OJJMHAKOBBIN JJ1s1 0OOMX KOHTYPOB, TPUYEM 3aMKHYTHIN KOHTYD MPEICTABIISET
co6oit uatepdepomerp CaHbsiKa, a pa30OMKHYTBIM KOHTYP TIPEACTABIISIET COOOMH
untephepomeTp Malikenbcona. Heobs3aTenbHO, CILIMTTEPHI pa3aeauTeld MHTephepoMeTpa
Canbska u CIUIMTTEPBI OTpakaTesd HHTepdepomeTpa MaiikenbcoHa pa3MeIIeHbl B OJTHON
coequHUTENbHON My(dTe. Heobs13aTenbHO, CINTMTTEPHI pasaenuTenu uureppepomerpa Canbska
Y CIUIUTTEPBI OTpakaTesld uHTephepomeTpa MaiikenbcoHa pa3MeIIeHbl B Pa3HbIX
COeMHUTETBHBIX My(Tax. HeoOs3aTenpHO, MpueMorepeaaroniee yCTpOMCTBO SIBIISIETCS
pedekToMeTpoM ¢ 0ObeTMHEHHBIM BXO0M U BhIXxog0M. HeoOs3aTenbHO, pa3BeTBICHHAS
OIITMYECKAs CXEMA COIEPKUT ONTUYECKYIO JIMHUIO 3aJE€PKKH, BBIIIOJIHEHHYIO ITIOCPEACTBOM
COE/IMHEHHS B ONTUUYECKYIO LETTh HEOOXOAUMOM ITTMHBI Pe3EPBHBIX JKUJI BOJIOKOHHO-
ONTHYECKOT0 Kabessl UM KAaTYIIKU U3 ONTHYECKOro BojokHa. Heobs3aTenbHO, CIITUTTEPBI
OTPAXKATEJIMN ONTUYECKON CXeMbI UHTepepomeTpa MalikelbcOHa BBITIOJTHEHBI HA 0a3e
IUPKYJISATOPOB WK CIUTUTTEPOB. HeoOs3aTeIbHO, B KOHIIE 3AMKHYTOT'O KOHTYPA UM B 000UX
IJIe4ax pa30MKHYTOIO KOHTYPa YCTAHOBJIEHBI ONITUUECKHUE JIMHUU 3a4epKKU. HeoOs3aTenbHo,
JUUTS KCKJTIOUYEHUS HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOTO U
Pa30MKHYTOI'O KOHTYPOB B OJJHOM U3 KOHTYPOB YCTAHOBJIEHA OIITUYECKAs] JIMHUS 3a/ICPKKH.
Heobs3aTenbHO, ONTHYECKME BOJIOKHA UYBCTBUTEIIBHOM YACTU YCTPONUCTBA OTHOBPEMEHHO
SABJIAIOTCS JIMHUSAMU 3a4CPKKU U1 30HAMPYIOLIErO UMITYJIbCA U BBIIIOJIHEHBI HE MEHEE
3aJaHHOW JUIUHBI, ITPU 3TOM JIJI1 KOHTPOJIMPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHEE TPeOyeMoi
JUTMHBI, B ONITUYECKYIO HETb YyBCTBUTEIBHBIX 3JIEMEHTOB MTOCIEA0BATEIBHO YCTAHOBJIEHBI
ONTUYECKUE JIMHUM 3aJepKKU. HeoOs13aTeIbHO, U3BEHIATENb BBIIOJIHEH C BO3MOXHOCTBIO
OIPENEIATh MECTO OKA3aHUS BO3AEHCTBUS HA KOHCTPYKLMIO, IIPEBBIIAIOIIETO TOIyCTUMBIE
3HAYEHMs], KAK MUHUMYM, C TOYHOCTBIO 10 Pa3MEPOB KOHTPOJIUPYEMOM 30HBI U C
JTIOTIOJTHUTEITBHOM JOIMYCTUMOM TOUHOCTBIO BHYTPU KOHTPOJIMPYEMOW 30HBI C IPUMEHEHUEM
MIPOrPaMMHOTO OOECTIeUeHUsI, UCTIOJIB3YSI COOTHOIIIEHHUE CUTHAJIOB OTPaKEHUSI KOOPIMHATHO-
3aBHCHMOTO 3aMKHYTOTO KOHTYpa (MHTepdepomerpa CaHbsKa) U KOOPAMHATHO-HE3ABUCUMOTO
Pa30MKHYTOT'0 KOHTYpa (MHTephepomeTpa MalikerbcoHa).

[67] Takum 0O6pa3oM B Ka4eCTBE IPYToOM TUHEMHOM YaCTH 3asiBJIEHA JIMHEMHAS YaCTh
u3Bewiarens 500 oXpaHHOTO BOJIOKOHHO-ONTUYECKOTO, B COCTABE KOTOPOTO MCITOJIb30BAHBI
COBMECTHBIE MUHTEP(EPOMETPBI, ITPEICTABIISIONIAS COOOI PA3BETBIEHHYIO OIITUYECKYIO CXEMY
Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTUYECKOTO Kabelist, KOTOPbIE OCPEACTBOM
COEIMHUTEIBHBIX MY(DT U TPAHCTIOPTHOT'O KOsl CBSI3BIBAIOT MEXy COOOM
IIPUEMOTIEPEAAIOLIEE YCTPOWCTBO M UYBCTBUTEIIBHBIE 3JIEMEHTHI U3BEIIATEINIS] OXPAHHOTO
BOJIOKOHHO-OIITHYECKOI'0, COIEPKALLYI0 3aMKHYTBIM U PA30MKHYTBII KOHTYPBI,
(bopMHUPYIOIIHE CUTHAIIBI OTPAKEHUH, Y KOTOPBIX OJTHU U TE K€ OTPE3KU ONTUYECKOT'O BOJIOKHA
KaOeIs SIBJISIOTCS YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(PEPOMETPOB, B KOTOPBIX CO3/IACTCS
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cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
BO3/IEMCTBUEM, OJIMHAKOBBIM /111 00OUX KOHTYPOB, MPUUYEM 3aMKHYThIN KOHTYP MPEACTABIISIET
cob6oit unteppepomerp CaHbsIKa, & pA3OMKHYTBIN KOHTYP IIPEACTABIISIET COOOH
unTephepomeTp Malikenbcona. Heo0s3aTenbHO, CILTMTTEPHI pa3aeIuTeld MHTEphepoMeTpa
CaHbsKa U CIUNIUTTEPHI OTpakaTeu uHTeppepomerpa MalikeabcoHa pa3MeIlIeHbl B OJHOM
coequHUTENbHON My(dTe. Heobs13aTenbHO, CIIMTTEpPHI pasaenuTenu uurepdepomerpa CaHbska
U CIUIUTTEPBI OTpaxkaTev uutepdepomeTpa MaikenbCcoHa pa3MeElIeHbl B pa3HbIX
coemMHUTEIbHBIX My(dTax. HeoOs3aTenpHO, pa3BeTBIIEHHAS ONTUYECKASI CXEMaA COIEPIKUT
OINTUYECKYIO JIMHUIO 3a]I€P>KKH, BBIIIOJHEHHYIO MOCPEICTBOM COEJIMHEHUS B ONITUUECKYIO
1erb HeOOXOAUMOM JITIMHBI Pe3ePBHBIX KUJI BOJIOKOHHO-ONTHUUECKOTO Ka0ess Wiu
BBITTOJIHEHHYIO B BUJI€ KATYIIIKU U3 ONITUYECKOTr0 BOJIOKHA. Heobs3aTenbHO, CINIUTTEPHI
paszaenuTeu ONTUYECKOM cxeMbl uHTepdepoMeTpa MalikeIbCcoHa BBIMOJIHEHBI Ha Oa3e
UPKYJISITOPOB WM CIUTUTTEPOB. HeoOs13aTeIbHO B KOHIIE 3aMKHYTOT'O KOHTYPa UJIK B 000UX
IJIe4ax pa30MKHYTOIO KOHTYpa yCTaHOBJIEHBI ONITUYECKUE TIMHUM 3a/1epkku. Heobs13aTenbHo,
JUUTS KCKJTIOUEHUS HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOTO U
PA30MKHYTOI'O KOHTYPOB B OJTHOM U3 KOHTYPOB YCTAHOBJIEHA ONITUYECKASI JIMHUS 3a/I€PIKKU.
Heo0s3aTenbHo, onTHYECKHE BOJIOKHA YYBCTBUTEIBLHOM YaCTH YCTPONUCTBA OJTHOBPEMEHHO
SABJISIOTCS JIMHUSIMU 3aA€PKKH JJ1 30HAMPYIOIIETO UMITYJIbCA U BBITIOJIHEHBI HE MEHEE
3aJJaHHOM JJIMHBI, IIPU 3TOM 151 KOHTPOJIUPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHee TpeOyeMor
JUTMHBI, B ONITUYECKYIO HENb YyBCTBUTEIBHBIX 3JIEMEHTOB MTOCIEA0BATEIBHO YCTAHOBJIEHBI
OINTUYECKUE JIMHUU 3aTEPKKHU.

[68] Takum ob6pa3om B KayecTBE IPYIroi COEMHUTETbHOM MY ThI 3asiBJIEHA
coequHuTebHAS MydTa uzBemaTeas S00 OXpaHHOTO BOJIOKOHHO-OITUYECKOTO, B COCTaBE
KOTOPOTO UCIIOJIb30BAHBI COBMECTHBIE HHTEP(PEPOMETPHI, MPEICTABIISAIONIAsT COOOM
COEIMHUTEIBbHYIO MY(DTY, B KOTOPOM pa3MelieHa ONTHUECKask CXeMa U3BeIaTeNIsl OXPaHHOTO
BOJIOKOHHO-OTITUUECKOT O, COIepKaIlasi 3aMKHYTHII U PAa30MKHYThINM KOHTYPBI, (OpMUPYIOIITHEe
CUTHAJIbI OTPAXEHU, Y KOTOPBIX OJHU U TE K€ OTPE3KU ONTUUYECKOTO BOJIOKHA KaOelst
SIBJISIFOTCS] UyBCTBUTEIIBHBIMM 3JIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPHIX CO3AAETCS CABUT
(ha3bl 30HUPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (DU3UUECKUM BO3/IEHCTBUEM,
OJIMHAKOBBIN JIJI1 00OUX KOHTYPOB, IPUUEM 3aMKHYTBIN KOHTYP MPEICTaBIIsIeT COOOMN
unteppepomerp CaHbsKa, a pa30MKHYTBIM KOHTYP MPEICTaBIseT coO0oit nHTepdepoMeTp
Matikenbcona. HeoOsi3aTenbHO, pa3BeTBIECHHAS ONITUYECKAS CXeMa COJIEPIKUT ONITUUYECKYIO
JIMHUIO 3a/I€P’KKU, BBITIOJTHEHHYIO TOCPEACTBOM COSTMHEHUSI B ONITUYECKYIO LIETTh HEOOXOAUMON
JUTMHBI PE3€PBHBIX JKWJI BOJIOKOHHO-ONTUUECKOT0 KaOesIst UJIv BBITIOJIHEHHYIO B BUJIE KATYIIIKU
U3 ONTUYECKOTO BOJIOKHA. HeobOs3aTeIbHO, CIUIMTTEPHI Pa3AeIUTEIN ONITUYECKOM CXeMBbI
uHtepdepomerpa MaiikeabcoHa BBINIOJIHEHBI HA 0a3e HUPKYISTOPOB WM CIUTUTTEPOB.
Heo06s3aTenbHO B KOHIIE 3aMKHYTOT'O KOHTYpa WIK B 000X IJIe4ax pa3oMKHYTOTO KOHTYpa
YCTAHOBJICHBI ONTUYECKHUE JIMHUU 3aJIep>KKU. Heobs13aTenbHO 1151 UCKITIOUEHHUS HATIOKEHUS
BO BPEMEHHU CUTHAJIOB OTPAKEHUS OT 3AMKHYTOI'O U Pa30MKHYTOI'O KOHTYPOB B OJTHOM M3
KOHTYPOB YCTAHOBJIEHA ONTUYECKAS JIMHUSA 3a]ICPKKU.

[69] TakuM 06pa3oM B KauecTBE JPYTroil ONTUUECKOM CXEMBI 3asiBIEHA ONITUYECKAs CXeMa
u3Belarelst S00 OXpaHHOTO BOJJOKOHHO-ONITUYECKOT O, B COCTABE KOTOPOT'O UCIIOJIb30BAHBI
COBMECTHBIE HHTep(epOMETPBI, ITPEICTABIISAIONIAS COOOM COBMECTHBIE HHTEP(PEPOMETPBI JIJIs
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT 0, PEATTU3YIOIINE ONITUYECKYIO CXEMY,
COZICPIKAIIIYI0 3aMKHYTBIN U PA30MKHYTBIM KOHTYPBI, (HOPMUPYIOITUE CUTHAJIBI OTPaKEHUIA,
y KOTOPBIX OJHU U T€ K€ OTPE3KU ONITUUECKOTO BOJIOKHA KaOeJIs sIBISIOTCS UyBCTBUTEIbHBIMU
3JIeMEHTaMH UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUH C OKa3aHHBIM (PU3UIECCKUM BO3IEHCTBUEM, OJMHAKOBBIMN 1711 000X KOHTYPOB,
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MpUYeM 3aMKHYTBII KOHTYp IIpecTaBisieT coooit untepdepomerp CaHbsika, a pa30MKHYThIM
KOHTYD MpeJIcTaBIsIeT codboit uuTepdepomerp MalikenbcoHa. Heo0Os3aTembHO, CIUTUTTEPHI
pazaenurenu uatepdepomerpa CaHbsika U CIUTUTTEPHI OTpaXKaTesid MHTephepomMeTpa
MaiikenbcoHa pa3MelieHbl B OTHON COeAMHUTENbHOM MydTe. HeoOs3aTenbHO, CIUTUTTEPhI
paznenutenu uHTepdepomeTpa CaHbsKa U CIUTUTTEPHI OTpakaTeIu UHTEphepomMeTpa
MaiikenbCoHa pa3MellleHbl B pa3HbIX COSAUHUTENBHBIX My Tax. Heobsi3aTenpHO, onTHuecKas
CXeMa COAEPKUT ONITUUECKYIO JIMHUIO 3aJI€PKKHU, BBIITOJIHEHHYIO ITOCPEACTBOM COCTMHEHUS
B ONTUYECKYIO LIEMb HEOOXOAUMOM IJTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-ONITUYECKOTO KaOest
WJIM BBITIOJIHEHA B BUJIEC KATYIIIKU U3 ONTUYECKOTO BolokHA. HeoOs3aTenbHO, CINIUTTEPHI
pa3aeNuTenu ONTUUECKOM cxeMbl MHTEphepoMeTpa MaiikenbcoHa BBIMOJIHEHbI HA Oa3e
IIUPKYJISITOPOB WK CIUTMTTEPOB. HeoOs3aTeIbHO, B KOHIIE 3AMKHYTOT'O KOHTYPa UJIU B 000UX
IJIeyax pa30MKHYTOIO KOHTYpa yCTaHOBJIEHBI ONITUYECKUE IMHUM 3a/1epkku. Heobs3aTenbHoO,
JUUTS UCKJTIOUEHUS HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUSI OT 3aMKHYTOTO U
PA30MKHYTOrO KOHTYPOB B OJJTHOM M3 KOHTYPOB YCTAHOBJIEHA ONTUYECKAS JIMHUS 3aAEPKKHU.
[70] Takum o6pa3oM B Ka4eCTBE IPYTrOTo CrOoco0a CUTHAIM3ALUU 3asIBJIEH CIIOCO0
CUTHAJIM3ALMU C UCITOJIb30BaHueM u3Berartesss 500 OXpaHHOrO BOJIOKOHHO-OIITUYECKOIO C
JIMHEeWHOM YacThIO C COBMECTHBIMU UHTEP(EPOMETPAMU, B COOTBETCTBUM C KOTOPBIM:
00€eCTeunBaIOT pa3MeIlleHUE UyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHON YaCTH U3BEIIATENS
OXPAHHOTO BOJIOKOHHO-OMNTUYECKOT 0, ITPEICTABIISIONIEH COOOM pa3BEeTBIEHHYIO ONITUUECKYIO
CXeMy, KOTOPYIO ITOCPEICTBOM CIUIUTTEPOB, COEAUHUTENBHBIX MY(PT U BOJIOKOHHO-
OTITUYECKOT0 KabeJIsl pa3MenaroT Ha 3JIEMEHTaX Orpak/IeHus (Ha KO3bIPbKE, W/UITH ITOJIOTHE,
W/WIIM Ha POTUBOIIOAKOITHOM 3arpaKAeHUN), POPMUPYIOT JIa3epHbINA UMITYJIBC C BbIXO/1A
IIPUEMOIIEPEIAIOIIETO YCTPONCTBA HA BXOJ YIIOMSIHYTOW JIMHEHHON YaCTU U ITOJIYYarOT
BO3BPAICHHBINA UMITYJIbC, SIBJISTFOIIUNACS CUTHAJIOM OTPAXXEHUs, HA BXO/I IPUEMOTIEPEAAIOIIETO
YCTPOMCTBA IO TOMY K€ ITyTH, HO B 00PAaTHOM HaIpaBIIEHUH, IPUYEM JIMHEWHAS 4acTh
COJICPKUT ONITUYECKYIO CXEMY COBMECTHBIX MHTEP(PEPOMETPOB TSI U3BEIIATEIIS OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT0, COJIEPKALLYI0 3aMKHYTBIM U PA30MKHYTBII KOHTYPBI,
(hOpMUPYIOIITHE CUTHAJTBI OTPAKEHHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUIECKOTO BOJIOKHA
KabeJts IBISIOTCSA UyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
CABUT (pa3bl 30HAUPYIOIIETO UMITYJICA B COOTBETCTBUM C OKA3aHHBIM (DPU3UUECKUM
BO3/ICMCTBUEM, OJIMHAKOBBIMN /111 00OUX KOHTYPOB, IPUUYEM 3aMKHYThIN KOHTYP MPEACTABIISET
co6oit untepepomerp CaHbsKa, a pA3OMKHYTBI KOHTYpP IIPEACTABIISIET COOOMH
uHTephepoMeTp MalikebCoHa, TIPH 3TOM PETUCTPUPYIOT U3MEHEHUE BETMUMHBI CyMMBI
CUTHAJIOB OTPaKEHUSI, COOTBETCTBYIOIIEE BEJIMUMHE U XapaKTepy yNnpyroiu nedhopmanmu
YyBCTBUTEIBHBIX 371eMeHTOB. HeoOs13aTenbHO, CIUIMTTEPHI pa3aenuren untepdepomerpa
CaHbsKa U CIUIUTTEPBI OTpakaTesd uHTeppepomerpa MalikeabCcoHa pa3MeNIaloT B OJTHOM
coeuHUTENbHOM My(dTe. Heobs13aTenbHO, CIIMTTEPHI pasaenuTenu uureppepomerpa CaHbsika
U CIUTMUTTEPHI OTpakaTelii HHTephepoMeTpa MalKkenbcoHa pa3MeIlaoT B pa3HbIX
coeTMHUTENbHBIX My Tax. Heobs13aTennbHO, 00ecieunBaloT mpueMoInepeatoliee yCTponcTBo,
SIBJISTIOIIIEECS] PEPIIEKTOMETPOM C OOBEAMHEHHBIM BXOJIOM U BbIxosioM. Heobs13aTenbHO,
BBINIOJIHSIOT PA3BETBJIIEHHYIO ONITUYECKYIO CXEMY COAECPKAILIEH ONTTUUECKYIO JTMHUIO 3aICPIKKH,
BBITIOJTHEHHYO ITOCPEICTBOM COSTMHEHUS B OIITUYECKYIO 1IEMb HEOOXOAMMOM JIJTMHBI Pe3€PBHBIX
YKUJT BOJIOKOHHO-OTITUYECKOTO Ka0eJIs UiIu BBITIOJIHEHHOM B BUJI€ KATYIIIKW U3 ONITUYECKOTO
BoJIokHA. Heobs13aTenbHO, CIUIMTTEPHI pa3ae/IuTeIM ONTUUECKOM cXeMbl HHTEphepoMeTpa
MarikenbcoHa BBIMOJIHSIOT Ha 6a3e UPKYJISTOPOB WK CIUIMTTEpoB. Heobs13aTenbHO, B KOHILIE
3aMKHYTOI'0 KOHTYpPa WM B 00OUX IJIeYaX pa30MKHYTOIO KOHTYpa YCTaHABIUBAIOT
OINTUYECKUE JIMHUU 3a7epkKu. HeoOs13aTenbHO, 1J1S1 UCKITIOUEHUS] HAJIOKEHUS] BO BPEMEHHU
CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOT'O U PA3OMKHYTOIO KOHTYPOB B OJTHOM M3 KOHTYPOB
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YCTaHABJIMBAIOT ONTUYECKYIO JIMHUIO 3a7epkku. HeoOs3aTenbHO, 00eCeunBaroT ONTUYECKHE
BOJIOKHA YyBCTBUTEIBHOM YACTH YCTPONCTBA, OJTHOBPEMEHHO SIBJISTFOLIMECS JIMHUSIMU 33 I€PIKKU
JUI 30HIMPYIOLIEr0 UMITYJIbCA U HE MEHEE 3aIaHHOM JITTMHBI, ITPY 3TOM JIJISI KOHTPOJIUPYEMBIX
30H, pa3Mepbl KOTOPBIX MEeHee TPeOyeMOl JIMHBI, B OIITUUECKYIO 1IeTTh YYBCTBUTEIIbHbBIX
3JIEMEHTOB I1OCJIeIOBATEIbHO YCTAHABIMBAIOT ONTUUYECKHUE JIMHUM 33/1epKku. HeoOs3aTenpHO,
00€eCTeunBaIOT U3BEIIATE b, BBITTOJIHEHHBIN C BO3MOXKHOCTBIO OTIPEIETIATh MECTO OKa3aHUS
BO3JECMCTBUSI HA KOHCTPYKIMIO, ITPEBBIIIAIOIIETO JOMYCTUMbIE 3HAYEHUS, KAK MUHUMYM, C
TOYHOCTBIO O Pa3MEPOB KOHTPOJIUPYEMOW 30HBI U C IOTIOJTHUTEIBHOM TOITYCTUMOM
TOUYHOCTBIO BHYTPU KOHTPOJIUPYEMOUN 30HBI C MPUMEHEHUEM ITPOTPAMMHOTI0O 00€CIIeUeHuUs],
VCIIOJIb3Y$Sl COOTHOIIEHUE CUTHAJIOB OTPA’KEHUSI KOOPAMHATHO-3aBUCUMOTO 3aMKHYTOT'O
koHTypa (uHTephepomerpa CaHbsIKa) U KOOPAUHATHO-HE3aBUCUMOT O PA30MKHYTOTO KOHTYpa
(uaTepdepomerpa MalkeabcoHa).

[71] Kasx1plii M3 OITMCAHHBIX CO CCHUTKOM Ha (bur. 1-5 n3BelaTenei OXpaHHbIX BOJJOKOHHO-
OINTUYECKUX BBIMIOJIHEH C BO3MOXKHOCTBIO UCIOJIBb30BAThH MTPU HEOOXOAUMOCTU ONTUUECKUE
JIMHUM 3aJIEPKKHU - KATYIIKU ONITUYECKOTO BOJIOKHA, JIMOO BBIMOJHEHHbBIE TOCPEACTBOM
COEAMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJIMHBI PE3EPBHBIX KUJI BOJJOKOHHO-
ONTUYECKOTO Kabes. Takue onTuyecKue TMHUM 3a/I€P>KKH, KaK ITPaBUiI0, HE OTPAaHUUUBASICH,
MIPUMEHSIIOTCS JIMOO B TPAHCHOPTHOM YAaCTH U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT O,
JIM0O B €r0 YyBCTBUTEIILHOM JJIEMEHTE.

[72] Takum 06pa3oM B KaUeCTBE ONTUYECKOM JTMHUM 33JIEPKKH TSI U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-ONITUYECKOTO 3asBJICHA ONITUYECKAs! JIMHUS 33/ICP>KKH, BBIITOJIHEHHAS [IOCPEICTBOM
COE/IMHEHHS B ONTUUYECKYIO LETTh HEOOXOAUMOM ITTMHBI Pe3EPBHBIX JKUJI BOJIOKOHHO-
ontuueckoro kademns. HeoOs3aTenbHo, onTUYeCcKas TMHUSA 3a/I€PKKU TPEeAHA3HAUEHA JIJTSI
UCIIOJTb30BaHMS B COCTaBE ONTHYECKOM cxeMbl MHTepepomerpa Maxa-Ilennepa mis
ynomsiHyToro usBemaresns. Heobs3aTeabHo, onTUyecKkas JIMHUS 3aJ€PKKHU IpeITHaA3HAYeHA
JUUISL UCTIOJTH30BAHUS B COCTaBE ONITUUECKOM cXeMbl HHTephepoMeTpa MaiikeabcoHa s
ynomsiHyToro ussemaresns. Heo6s3atenbHo, onTUYecKas JIMHUS 3aJ€PKKU ITpeIHA3HAUEHA
JUUISL UICTIOJIB30BAHUS B COCTAaBE OTNITUUECKOM cxeMbl nHTephepomerpa CaHbsiKa s
yIOMSIHYTOTO u3Beniarens. Heobs3atenbHo, onTUuecKas IMHUS 3aeP)KKU MpeIHaA3HAuYeHa
JUUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKOW CXEMBbI UyBCTBUTEIBHBIX 3JIEMEHTOB YIIOMSIHYTOT'O
u3Benatens. Heo6s3arenbHo, onTuyeckas JIMHUS 3aAePKKU MpeIHa3HaAYeHa 15
YCIIOJIb30BAHMSI B COCTABE ONITUYECKOM CXEMbI TPAHCIIOPTHOW YACTH YIIOMSIHYTOTO M3BEILIATEIS.

[73] Takum 0O6pa30oM B Ka4eCTBE IPYTroi COSTMHUTETbHOM MY THI 3asiBIIeHA
COeIMHUTEeNIbHAsI My(Ta JJIsl U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT0, COJIEprKaIas
OINTUYECKYIO JIMHUIO 3aJIEPKKH JIJIS1 U3BEIIATEIIS] OXPAHHOTO BOJIOKOHHO-OITUYECKOTO,
BBINTOJTHEHHYIO TTOCPEACTBOM COSAMHEHHS B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTUHBI Pe3ePBHBIX
JKUJT BOJIOKOHHO-OIITUYECKOTO Kabensi. HeoOs3aTenbHO, onTHUecKast TMHUS 3aI€PKKU
MpeHa3HavYeHa ISl UCIIOIb30BaHMS B COCTaBE ONITUUECKOM CXeMbI MHTepdepomeTpa Maxa-
Lennepa nnsa ynomsuyTtoro ussemarteins. HeoOs3aTenbHo, ONITUYECKAS JIMHUS 3aJIEPKKU
MpeaHa3HavYeHa JIJIs UCTIOJIb30BAaHMS B COCTaBE ONTUYECKOM CXeMbl MHTep(hepomeTpa
MatikenbcoHa Jijis ymoMSIHYyTOTo u3Beniartesis. HeoOs3aTenbHO, onTHYecKast TMHUS 33IEPKKH
MIpeTHa3HAaYEHa JJIs1 UCTIOJIB30BAHUS B COCTaBE ONTUUECKOM cXeMbl uHTepdepomeTpa CaHbsika
JUIs1 yrmoMsiHyToro u3Betnatesis. Heobs3aTenbHo, onTryeckast JIMHUS 33/IEPKKU ITpeJHa3HAYeHA
U151 KICTTOJIb30BAHUS B COCTABE ONTUUYECKOM CXEMbI UYBCTBUTEIIBHBIX 3JIEMEHTOB YIIOMSIHYTOT'O
u3Benarens. Heobs3atenbHo, onTruueckas JIMHUS 3aAEPKKU MpeIHa3HAYeHA 15
VICTIOJIb30BAHMSI COCTABE ONTUYECKOW CXEMbI TPAHCIIOPTHOM YACTH YIIOMSIHYTOT'O M3BEIIATESI.

[74] Takum oO6pa30oM B Ka4eCTBE IPYTOM JTUHEMHOM YaCTH 3asiBJIEHA JIMHEHHAS YaCTh JIJIs
M3BEIIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOT 0, COJIeprKalliasi ONTHYECKYIO JIMHUIO
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3aJICP)KKU U1 U3BELLIATENIA OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT O, BBIITOJIHEHHYO [TIOCPEACTBOM
COEIMHEHHS B ONITHUYECKYIO LETh HEOOXOAMMOM IJIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-
ontuyeckoro kaoens. HeoGs3aTenbHO, ONTUYECKAS JIMHUS 3aJIEPKKU TTpeAHA3ZHAUEHA JITIS
UCTIOJIb30BAHUS B COCTABE ONTUYECKOM cxeMbl uHTephepomerpa Maxa-Llennepa nis
ynomsinyToro ussemaresns. Heo6s3atenbHo, onTryeckas JIMHUS 3aJ€PKKU ITpeIHA3HAUEHA
JUTSl ICIIOJIB30BAHUS B COCTaBE ONTUUECKOMN cxeMbl MHTepdepomeTpa MaiikenbcoHa Jist
ynomsiHyToro ussewaresns. Heobs3atenbHo, onTUYecKas JIMHUA 3a€PKKK ITpeIHA3HAUEHA
JIJIS1 UCTIOJIB30BAHUS B COCTaBE ONTHYECKOM cxeMbl nHTephepoMerpa CaHbsika s
YIIOMSIHYTOTO U3Bematesns. HeoOs3aTenbHo, onTuiecKas JIMHUS 3a/IePKKU IIpeIHA3HAYCHA
JUIS VCTIOJIb30BAHUS B COCTABE OITUYECKOM CXEMBI YyBCTBUTEIIbHBIX JIEMEHTOB I
yIOMSIHYTOr0 u3Bemmatens. HeoOs3aTenbHo, onTUyecKas JIMHUS 3a/IePKKU MMpeIHA3HAYeHA
JUISL UCTIOJIB30BAHUS COCTABE ONITUYECKOM CXEMBI TPAHCIIOPTHOM YaCTH YIIOMSIHYTOI'O
W3BELIATEIS.

[75] Takum 0O6pa3omM B KaUeCTBE JPYroro U3BENMIATENsI OXPAHHOTO BOJIOKOHHO-
OIITUYECKOI'O, 3asBJIEH U3BEIATEIIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUM, COAEpKALIUI
OITUYECKYIO JIMHUIO 3aI€PKKU IS U3BEILLATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOIO,
BBITIOJIHEHHYO MIOCPEACTBOM COETMHEHUS B ONTUYECKYIO LIEMb HEOOXOAUMOM JITTMHBI PE3€PBHBIX
KUJT BOJIOKOHHO-oNTHYecKoro kabens. Heobs3aTenbHO, onTHUECKas! TMHUS 3a0€PKKU
MpeTHa3HAYEHA /TS UCITOJIb30BAHUS B COCTABE ONTHUECKOM cXeMbl MHTep(epomeTpa Maxa-
Llennepa nns ynomsHytoro ussemartens. HeoOs3aTenbHo, OoTUYECKAs JIMHUS 3a]IEPKKU
MpeIHa3HauYeHa TSl UCTIOJIHb30BAHMS B COCTABE ONITHUECKOM CXeMbI MHTep(hepomeTpa
MaiikenbcoHa aJist ynoMsiHyToro usBeratens. Heobsi3atenbHo, ontuyeckas JMHUS 3aIEPKKU
MpeHa3HauYeHa JJ1 UCTIOIb30BaHMUS B COCTABE ONTHUUECKOM cXeMbl MHTephepomeTpa CaHbsika
JUTS1 yTOMSIHY TOT0 M3Betartessi. Heo6s13atenbHo, OnTUIecKast IMHUS 3a€PAKKY ITpeTHA3HAYEeHA
JUISL CTIOJIb30BAHUS B COCTABE ONTUYECKOM CXEMbI YyBCTBUTEIIBHBIX JIEMEHTOB IS
ynomsiHyToro usseuiaresns. Heobs3atenpHo, onTuyeckas JIMHUS 3aJ€P>KKU IpeIHA3HAYEHA
JUIS VICTIOJIb30BAHUs COCTABE ONTUYECKON CXEMBI TPAHCIIOPTHON YaCTU YIIOMSIHYTOT'O
U3BELATEIS.

[76] Takum oO6pa30oM B Ka4eCTBE IPYTroro Coco0a CUrHAIM3ALUU 3asIBJIEH CIIOCO0
CUTHAJIM3ALMU C UCTIOJIb30BAHUEM U3BELLATEISI OXPAHHOTO BOJIOKOHHO-OIITHYECKOTO C
JIMHEMHOM YaCThIO C, 10 MEHbIIIENH MEPE, OAHUM UHTEPHEPOMETPOM, B COOTBETCTBUHU C
KOTOPBIM: 00ECTIEUMBAIOT pa3MEIlIEHUE UYBCTBUTEIbHBIX 2JIEMEHTOB JIMHEHHOMN YacTU
W3BEILATENSI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT 0, TPEICTABIISIONIEH COOON PA3BETBIIEHHYIO
ONTUYECKYIO CXEMY, KOTOPYIO ITOCPEICTBOM COSTMHUTEIbHBIX My(T, COAEPKAIIMX CIUTUTTEPHI
Y ONITUYECKHUE JIMHUM 33]IEP’KKH, U BOIOKOHHO-OIITUYECKOT0 Ka0ersl, pa3MeILatoT Ha 3JIEMEHTaX
OrpaKJIeHus (Ha KO3BIPbKE, W/WJIN HA IIOJIOTHE, W/WIIA Ha MPOTUBOIIOIKOITHOM 3arpakICHUN),
(GOpPMUPYIOT JIa3€PHBIN UMITYJIBC C BBIXO/1a TPUEMOTIEPEIAIOIIEr0 YCTPOMUCTBA HA BXO/T
YIIOMSIHYTOM JIMHEWHOM YaCTU U IIOJIYYaIOT BO3BPAIIEHHBIN UMITYJIbC, SIBIISIOIIUICS CUTHAJIOM
OTPaXXEHHs, HA BXOJ TPUEMOTIEPEIAIOIEr0 YCTPOMCTBA 10 TOMY K€ ITyTH, HO B OOpaTHOM
HAIIPABJIICHUH, [IPUYEM JIMHEWHAS YACTh CONEPKUT ONTUUECKYIO CXEMY PA30MKHYTOTO W/WIIN
3aMKHYTOT'0 UHTEep(epoMeTpa AJIs1 U3BEUIATENSI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO,
COZICPIKAIIYI0 PA3OMKHYTHIN U/UJTK 3aMKHYThIM KOHTYD, (POPMUPYIOIINI CUTHAJ OTPAXKEHUI,
y KOTOPOT'O OJHU U T€ ke OTPE3KU ONTUYECKUE BOJIOKHA KaOEeIsl IBJIIIOTCS] YyBCTBUTEIbHBIMU
3JIeMEHTaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CIIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUM C OKA3aHHBIM (D3MYECKUM BO3/ICHCTBUEM, IIPU 3TOM PETUCTPUPYIOT U3MEHEHHUE
BEJIMYMHBI CUTHAJIa OTPAKEHUS, COOTBETCTBYIOLIIEE BEIMUMHE U XapaKTepy yIIpyron
nedopMalyy 4UyBCTBUTENIBHBIX JJIEMEHTOB, TPUYEM YIIOMSIHYTasl ONTHYECKas! IMHUS 3aJCPKKU
MIPENICTABIIAET COOOM ONTUYECKYIO JIMHUIO 3a/I€PKKH, BHITOTHEHHYIO TOCPEACTBOM COETMHEHUS
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B ONITUYECKYIO LIETTh HEOOXOIMMOM IJIMHBI PE3EPBHBIX KUJT BOJIOKOHHO-ONITUYECKOTO KaOers.
Heo0s3aTenbHO, pa30MKHYTHINM HHTEPGEPOMETP TIPEACTABIISIET COOOM HHTEPPEPOMETP
Maitikenbcona. HeoOs3atenbHo, 3aMKHYThIH HHTepEepOMETp MpecTaBiIsieT coboi
unreppepomeTp Maxa-Llennepa v uareppepomerp Canbska. Heobsi3aTenbHO, onrTudecKkast
JIMHUS 3aJICP>KKU MPEAHA3ZHAYEHA 1J151 UCIIOJIb30BAHUSI B COCTABE ONTUUYECKOU CXEMBbI
unteppepomerpa Maxa-Ilennepa mist ynomsinytoro usBeriatesns. HeobsizaTensHo,
OITUYECKAs JIMHUA 33J€PKKH NTpeIHA3HAYCHA JJI UCTIOJIb30BAHUS B COCTABE ONTUYECKOMN
cxeMbl UHTEphepoMeTpa MaiikenbcoHa JuIsl ymoMsiHyToro usBeniaress. HeobszaTenbHo,
OITUYECKAs JIMHUA 3aJCPKKU ITPpeITHA3HAUCHA JJI UCTIOJIb30BAHUS B COCTABE ONTUYECKOMN
cxeMbl uHTEphepomMeTpa CaHbska 1 ynomsiHyToro ussemaresns. Heobs3arenbHo,
OITUYECKAs JIMHUA 3aJCPKKU ITPEeITHA3HAUCHA JJI UCTIOJIb30BAHHUS B COCTABE ONTUYECKOMN
CXEMBbI UyBCTBUTEJIbHBIX 3JIEMEHTOB JJI YIIOMSIHYTOTr 0 u3Beniarens. HeobszarensHo,
OITUYECKAs! JIMHUS 33A€PKKU MPeIHA3HAUYECHA 151 UCIIOJIb30BAHUS COCTABE ONITUYECKOM
CXE€MbI TPAHCIIOPTHOM YACTH YIIOMSIHYTOTO U3BEIIATEIS.

[77] OnucanHbIE CO CCHUTKOM Ha (UT. 1-5 U3BEIIATENIN OXPaHHbIC BOJJOKOHHO-OIITHYECKUE
U UX ACTEKThl MOTYT OBITh UCIIOJIb30BAHBI JIJISI OPTaHU3ALUU OXPAHIEMOro pybdexa uiu
nepuMeTpa. Hanbonee TMMMUHO TaKOM IEPUMETP COACPIKUT: OXPAHSIEMYIO 30HY (OXpaHsIeMOe
MPOCTPAHCTBO WJIM OXPaHSIEMbIli O0BEKT), JOCTYIT B KOTOPYIO OIPAaHUYEH, &
HECAaHKIIMOHUPOBAHHBIN JOCTYIT TTOUICKUT UICHTU(PHUKALIUK, B TOM YHUCIIE, TTIOCPEICTBOM
M3BELIATEIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, JIMHEMHAS YACTh KOTOPOTO YCTAHOBJIEHA
Ha KaKoe-JIM0O OTrpaKJIeHUE, B TOM UMCIIE, BBIITOJHEHHOE C BOBMOXXHOCTBIO OOHAPY>KEHUSI
MoJKoNa (C AOTOJTHUTEIbHBIM TPOTUBOIOAKOIHBIM 3arpaXKAeHUEM, KaK 3TO OyJeT OITMCAHO
Jlajiee moapoOHO CO CCHUTKOM Ha ¢ur. 7 U (bur. 8); U, HeOOI3aTEIIbHO, KAKHUE-IMOO TTOABUKHBIC
KOHCTPYKIIMU, HAITPUMED, HE OTPAHUYUBASCH, BOPOTA, KAJIMTKH, JTIOKW. Hanbosee TUIM4HO,
YIOMSIHYThIE JIMHEHHBIE YACTH, WIH, IO MEHbIIIEN MEPE, UX UYBCTBUTEIIbHBIEC YACTH, OTTMCAHHBIE
CO CCBUTKOI Ha (ur. 1-5, pa3mernaroTcs Ha JIeMeHTax orpaxaeHuit. Hanboree TumudaHoO,
YIOMSHYTbIE IMHEWHbBIE YACTH, WIIH, [0 MEHBIIEN MEPE, UX UyBCTBUTEIIbHBIE YACTH OTIMCAHHBIE
CO CCBUTKOI Ha (uT. 1-5, MOTYT OBITH yJIOKEHBI B TpyHT. Hanbosee TMMMYHO, HA YITOMSIHY ThIX
MOJIBUYKHBIX KOHCTPYKIMSAX pa3MeNIaloT JUHAMUYECKHE OTITOBOJIOKOHHBIE M3BEIATENM UITH
KaKue-TM00 UX 3JIEMEHTHI, IMOO KOHIEBbIE ONITOBOJIOKOHHBIE TATUYMKU WIIK KaKUe-TU00 HX
3JIEMEHTBI.

[78] Kak O6yaeT rmoka3aHo jajiee co CChUTKOM Ha (DUT. 6, 11711 COOPKHU W/UITM MOHTaXa KaKOM-
JIM0O0 JTMHENHOW YaCTU KaKOTO-TMOO0 U3BEIIATENISI OXPAHHOT'O BOJIOKOHHO-OMTUYECKOTO,
OITMCAHHBIX CO CCHIJIKOM Ha KaKYIO-TMOO0 U3 GUr. 1-5, MOKET OBITh UCTIOJIB30BAHO
KOHTEMHEPHOE YCTPOMCTBO /ISl COOPKU JIMHEMHOM YacTH ISl U3BEIATENsI OXPAHHOTO
BOJIOKOHHO-ONTHYECKOT0. Takum 06pa3zom mpeaiaraeTcsi MOHTaX JIMHEHHON 4acTH
U3BELIATES] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO TPOU3BO/IUTh B 3aBOJACKUX YCIOBUSIX U
MOHTHUPOBATh TOTOBYIO JIMHEHHYIO YACTh U3/IEIMS B MPOLECCE U3TOTOBJICHUS HA
MIPOMEXKYTOUYHBINA HOCUTEND — KOHTEHHED, IPEANIOYTUTEIIBHO, HE OTPAHUYMBASICh,
U3TOTOBJICHHBIN B BUE KOPOOA, COCTOSIIETO U3 OCHOBAHUSA U KpbIIKU. [IpeanouturenbHo,
HE OrpaHUYMBASICh, BHYTPU OCHOBAHHUS KOpoba yCTaHABIIMBAETCS Bpallaroluics bapadaH.
[TpenmoututenbHO, HE OTPAHUYUBASICH, MEXKy CTEHKAMU OCHOBAHUSI KOPOOa U CTEHKAMHU
OapabaHa UMeeTCs 330 JJIs1 YCTAHOBKM Ha CTEHKaXx OapabaHa 3JIeMEHTOB ONTUUYECKOMN
cxeMmbl. [IpeanouTuTenbHO, HE OTPAHUYMBASICH, TPAHCIIOPTHAS YACTh ONTUUYECKON CXEMBI U
YYBCTBUTEJIbHBIE 3JIEMEHThI HAMATBIBAIOTCSI HA OapabdaH, HeOOSI3aTeILHO MPU ITOM HavaTbHAs
4acTh HEOOXOAMMOM JUIMHBI BBIBOAUTCS HA OOKOBYIO CTEHKY OapabaHa U 3aKperuisieTcst Ha
HEH C eJIbI0 TPOBEACHUS] KOHTPOJIBHBIX 3aMEPOB U MOHTAXa COSIMHUTETLHBIX MY(T.
[TpeanmouTuTenbHO, HE OTPAHUUUBASICH, HA OOKOBBIX CTEHKaX OapabaHa 3aKperIsitoTCs
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COEIMHUTEIIbHBIE MY(PTHI C HEOOXOAMMBIM 3aI1aCOM KabeJIst AJ1sl TPOBEIEHUSI MOHTaXKa BHYTPU
My TBI. MOHTaX M HaaaKa U3eNus IPOU3BOIUTCS TTOCIIEIOBATEILHO B COOTBETCTBUM C
MOPSIIKOM COOPKH ONTUUYECKOMN CXEMBI, TPENOUYTUTEIbHO, HE OTPAHUYUBASICh, OT MECTa
COEIMHEHUS ¢ pepIeKTOMETPOM U Aajiee 1mo cxeme. [Ipu CUIIbHO pa3BETBIIEHHOM CXeMe,
JIMHEWHYIO 4acTh MPEANOYTUTEIbHO, HE OTPAHUYUBASCH, PA3JICISIIOT HA COCTaBHBIE YaCTH U
MOHTHUPYIOT B Pa3Hble KOHTEWHEPHBIE yCTPOUCTBA. B TpaHCIIOPTHOM IOJIOKEHUU BpAIIIEHUE
OapabaHa HeoOs3aTEIIbHO OJTOKMpYyeTCs (pukcaTopaMu. MOHTaX JIMHEMHON YaCTH Ha 0OBEKTE
MPEANOYTUTEIHLHO, HE OTPAHUUYUBASICh, TPOU3BOJISIT C ABTOTPAHCIIOPTA, 00OPYIOBAHHOTO
KpaHoM MaHumyasaTopoM. [IpeanouturenbHo, yCTAaHOBKY JIMHEMHOM YaCTU HA OOBEKTe
MPOU3BOAAT B OOpAaTHOM MOCIIEA0BATEIIbHOCTH, pa3MaThiBas B HEOOXOIUMOM KOJIMYECTBE
3JIEMEHTBI ONITUUECKOM CXeMbI U3JIENHsl ¢ OapabaHa v 3aKPETUIsis UX Ha OTPaKICHUU WU
YKJIaJIpIBasi B TPYHT B COOTBETCTBHH C 3aJJaHHBIMU TpeOoBaHusIMU. [IpeaAnouTuTEeIhHO, HE
OTPaHUYMBASICh, TEXHOJIOTMUECKHE 3AI1AChI TPAHCIIOPTHOM YACTU U UyBCTBUTEIIHHBIX 3JIEMEHTOB
KabeJsisi CBOpauuBaIOTCs B OYXThI U 3aKPEIUISIIOTCS HA orpaxaeHuu. OCOOEHHOCThIO
KOHTEHHEPHOT'O YCTPOMCTBA SIBJISIETCS BO3MOYKHOCTD JTJOCTYNa K OCHOBHBIM 3JIEMEHTaM
OINTUYECKON CXEMbI BO BpEMSI U3TOTOBJICHUS U3AEIIUS U JTAIbHEHIIIETO COITPOBOKICHUSI.
[TpeanouTuTenbHO, HE OrPAHUUUBASICH, KPBIIIKA KOpoOa obecrieunBaeT MaKCUMAIbHYIO
[IyOWHY TOCTYTA K 3JIEMEHTAM ONTHYECKOM CXeMbI U3/IEIHs U CBOOOTHOE BHICBOOOKIEHUE
Ka0esIs M COeAMHUTENTbHBIX My(pT u3 6apabdana. [IpeanouTuTeIbHO, HE OTPAHUYUBASCH, BCE
3JIEMEHTBI ONITUUYECKOM CXEMBbI YCTPOMCTBA 3aKPEIUISIOTCS HA OOKOBBIX CTEHKaX OapabaHa u
BpalaroTcsi BMecte ¢ HUM. [IpeanouTuresbHO, HE OTPaHUYUBASCH, BOJIOKOHHO-ONTUYECKUHN
Ka0eslbp HaMaThIBaeTCsl Ha 0apabaH, a B MECTax COeAMHEHUsI ¢ MypTaMu Kabelb oTpe3aeTcs
C TEXHOJIOTMUECKUM 3aITaCOM U BBIBOJIUTCSI HA HAPYKHYIO CTOPOHY OapabaHa uepes mpopesH,
MIPU 3TOM OTPE3aHHBIN KOHEIl KaOes U Hauaio CIeAYIOIMX OTPE3KOB Kabelsi MAapKUPYIOTCS
Y1 MOHTUPYIOTCS B COCIMHUTEIILHOM MY()TE€ B COOTBETCTBUU C ONITUYECKOM CXEeMOM 1
YKJIaJbIBAIOTCS HA OOKOBOM CTEHKE OapabaHa, 3aKperuIsSIOTCS BMeCTe ¢ My (P TOM, IIPOTOIKEHIE
CJIEIYIOIIUX OTPE3KOB Kabesist 3aBOASAT BO BHYTPb OapabaHa U MpOA0JDKAIOT HAMATHIBATh
Ha OapabaH 10 OTBETBIIEHUS K cleaytomeit mydre. [IpeanoururenbHo, HE OTPAHUYUBASICD,
KOHTEMHEPHOE YCTPOMCTBO MO3BOJISIET MPOU3BOIUTH 3aKOHUEHHOE U3/IENIHE JIJII IEPUMETPOB
JTanbHOCTBIO OT 500 M 10 5000 M U OoJiee B HOPMAJIBHBIX (3aBOJACKHMX) YCIOBHSIX C ITOJTHBIM
KOHTPOJIEM KaueCcTBa COBMECTHO C MMPUKJIATHBIM TPOrPAMMHBIM 00eCIIeYeHUEM U ITepeIaBaTh
u3JIere MOTPEOUTEITIO IJIs1 CAMOCTOSATENbHOTO MpuMeHeHus. [TpenmnoururenbHo, He
OrPaHUYMBASICh, OCHACTKA KOHTEHMHEPHOT'O YCTPOMCTBA MOXKET ObITh UCIIOJIb30BaHA
MHOTOKPATHO.

[79] Kak mokazaHo Ha ¢ur. 6, KOHTeliHepHOe ycTporcTBO 600 1151 COOPKHM JTMHEWHON YaCTH
JUIS1 U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, MTPEANIOUYTUTEILHO, HE OTPAaHUYUBASICh,
MpecTaBIIsIeT coO0l KoHTelHep 601 ¢ kprhItkoi 602, coaepkaliyit ocHoBaHue 603 ¢ OChbIO
BpallleHUsI, HA KOTOPOM 3aKperlieH Bpatatouiics 6apadan 604, Ha KOTOPbIA HAMOTAaH
BOJIOKOHHO-ONITUYECKHUI Kabenb 605 TUHEHHOM YacTy U3BeIIaTeNIs] OXPAHHOT'O BOJIOKOHHO-
OITUYECKOr 0, MpudeM 6apadan 604 cCOIep>KUT CPEACTBO JIs 3AKPEIJIEHUSI HA €r0 OOKOBBIX
CTEHKaX COeIMHUTENIbHONU My Thl 606 yoMsHYTOM TuHelHoM yacTu. [IpeanouturensHo, He
Or'paHUYMBAsICh, OCHOBaHME 603 BBIMIOJIHEHO TaK UTOOBI 0OeCIIeunBaIach yCTaHOBKA OapabaHa
604 ¢ ocbi0 BpallleHHs U 00ecriedyuBaioch BpalleHue 6apadana 604 BHyTpu ocHoBaHus 603,
MIpY 3TOM BBICOTA OCHOBaHUs 603 1MO3BOJISIET MAKCUMAIBLHO OTKPBITh BUJIMMYIO BEPXHIOIO
yacTh Oapabana 603 ¢ yCTaHOBJIEHHBIMM 3JIEMEHTAMU OIITUYECKOM cXeMblI. [ [penmouTuTensHo,
HE OI'PaHUYMBASICh, MEXKY TOpLUaMu Oapabana 604 u creHKamMu ocHoBaHus 603 Ha ocu
BpAIIeHUs BBITIOJTHEHBI OrpaHuunTeu 607, HapuMep, He OrPAaHUYUBASICh, B BUE TUCKOB
WJIM TUTAHOK, OTpaHUYMBAlOIIME TIepeMeliieHre 0apadbana 604 BAOJIb OCH BpaIllCHUSI.
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[TpeanouTurenpHO, HE OrPpaHUYMBASICEH, OapadaH 604 BBITIOJHEH TAKUM 00pa3oM, YTOOBI
o0ecrneynBacs JOMYCTUMBIN paJinyc U3ruda BOJIOKOHHO-ONTUYECKOTO Kabersl.
[TpenmouturenbHO, HE OTPAHUUYUBASICH, HA OOKOBBIX CTeHKax 0apabaHa 604 BBIMOJIHEHbI
MpOPe3U 151 BbIBEAEHUSI BOJIOKOHHO-OITUUECKOTO Kabelisi Ha HApy>XKHYI0 CTOPOHY CTEHKHU
Oapabana 604 u 3aBeqieHUs ero o0paTHoO. [IpeanoyTuTeTbHO, HE OTPAHUYUBASCH, OOKOBBIE
cTeHKU OapabaHa 604 BBIIOIHEHBI TAKMM 00pa30M, UTOOBI 00ECIICUMBAIOCH CBOOOTHOE
BpaleHue bapabana 604 Ha ocu BpateHus. [IpeanoyTuTebHO, He OTPaHUYUBASICH, DOKOBBIE
cTeHKU OapabaHa 604 BBIMOIHEHBI TAKMM 00pa30M, UTOOBI 00ECTICUYMBAIIOCH KPETICHUE
BOJIOKOHHO-OIITUYECKOTO KaOeIIsl U COCTMHUTEIIFHBIX My(PT Ha HApyKHOM CTeHKe OapabaHa
604 BBICOTOM, HE MPEBBILIAIOLIEH 3230D MEX1y OOKOBOI cTeHKOM ocHOBaHuUs 603 u
COOTBETCTBYIOLIEH CTeHKU Oapabana 604. [IpennoyTuTeabHO, HE OTPAHUYUBASAC,
KOHTEHHEepHOE YCTPOoCcTBO 600 BHIITOIHEHO C BO3MOKHOCThIO MHOTOKPATHOT'O
UCIIOJIb30BAHMUSL, [IJIS UET0, HAIIPUMED, IIPEyCMOTPEHA BO3MOXKHOCTh U3BJIeUeHUs OapabaHa
JUI HAMOTKHU HA HETO JIMHEMHOM YaCTH APYTrOro U3BELIATEN.

[80] TakuMm 0Opa3om, B KauecTBe KOHTeHHEpHOTO ycTporcTBa 600 11 cOOpKM JTUHEHHOM
YACTU [T U3BELIATENSI OXPAHHOIO BOJIOKOHHO-OITUUECKOIO 3aBJIEHO KOHTEHHEPHOE
YCTPOMCTBO 1711 COOPKM JIMHEMHOM YaCTH JJIsI U3BEIIATENSl OXPAHHOIO BOJIOKOHHO-
OIITHYECKOT0, IIPEACTaBJISIONIEe COO0M KOHTEHMHEDP C KPBIIIKOM, COAepKaIllUi OCHOBaHUE C
OCBIO BpallleHHUs, Ha KOTOPOW 3aKperjieH Bpallaroiuiics 6apabaH, Ha KOTOPbIi HAMOTaH
BOJIOKOHHO-OTITUYECKUI Kabelb TMHEMHOM YaCTH U3BeIaTelsl OXPAHHOTO BOJIOKOHHO-
OITUYECKOT 0, Tpu4YeM 6apadaH COAEPKUT CPEICTBO s 3aKPEIICHUSI HA €r0 OOKOBBIX
CTEHKAaX COeIMHUTENIbHOM My ThI yIIOMSIHYTOM JTMHeNMHOM yacTh. Heobs13aTennbHO, OCHOBaHME
BBIITOJIHEHO TaK YTOOBI 0OecTeurnBaiach ycTaHOBKa OapabaHa ¢ OChIO BpaIlleHUS U
o0ecrneunBaoch BpallleHue 6apadaHa BHYTPpU OCHOBAHUS, TP 3TOM BBICOTA OCHOBAHUS
M03BOJIsJIa MAKCUMAJIbHO OTKPBITh BUIUMYIO BEPXHIOIO YaCcTh OapabaHa ¢ ycTaHOBJIEHHBIMU
3JIEMEHTaMU OoNTUYecKol cxeMmbl. HeoOs13aTenbHO, MeX Iy Topliamu 6apabaHa v CTEHKaMu
OCHOBAHMS HA OCHU BPAIIICHUSI BHITIOJIHEHBI OTPAHUYUTENN, OTPAHUUUBAIOIIIME TIEpEMEIlIEHHE
O6apabana BHosb ocH Bpaiienus. Heo6s3aTenbHo, 6apabaH BBIMOIHEH TAKUM 00pa3oM,
yTOOBI 0OecIeunBascs JOMYCTUMBIN paguyC U3ruda BOJJOKOHHO-ONTHYECKOTO KaOensl.
Heob6s3aTenbHo, Ha OOKOBBIX cTeHKax OapabaHa BBITIOJTHEHBI MPOPE3U JIJIs1 BHIBEICHUS
BOJIOKOHHO-OITUYECKOTO Ka0eJsi Ha HAapyKHYIO0 CTOPOHY CTEHKHU OapabaHa v 3aBeICHUS €ro
obpatHo. Heobs3aTenbHO, O0KOBBIE CTEHKHM OapabaHa BBITIOJIHEHBI TAKUM 00pa30M, UTOOBI
obecrieunBaIoch CBOOOIHOE BpallleHue OapabaHa Ha ocu BpaitieHus. HeoOs3aTenbHO, OOKOBbIE
CTEHKM OapabaHa BBIIOJHEHbI TAKUM 00pa30oM, YTOObI 00eCIIeYuBaIoCh KpEIIeH e
BOJIOKOHHO-OIITUYECKOTO KaOeIIsl U COeTMHUTENIHFHBIX My(PT Ha HApYKHOM CTeHKe OapabaHa
BBICOTOM, HE MPEBBIIAIOIIE! 3230 MEX /Y OOKOBOM CTEHKOM OCHOBAHHS U COOTBETCTBYIOIIEH
cTreHku 6apabana. HeoOs3aTennbHO, KOHTEMHEPHOE YCTPOMCTBO BBIMTOJIHEHO C BO3MOYKHOCTBIO
MHOTOKPATHOT'O UCIIOJIb30BaHUS, U151 Yero o0ecrieueHa BO3MOKHOCTb U3BJIeUeHUs OapabaHa
JUUIS1 HAMOTKM Ha HEerO JIMHEMHOM YacTH IPyroro U3BelaTesl.

[81] Takum 0Opa3oM B Ka4ecTBe APYroro KOHTeHHepHOro ycTpoiictBa 600 mist cOopku
JIMHEeWHOM YacCTH JIJTS U3BEIIATeN sl OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO 3asIBJIEHO
KOHTEHHEPHOE YCTPOMCTBO ISl COOPKU JIMHEMHOM YacTH ISl U3BEIATENsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIISAIOIIEE COOO KOHTEHHED C KPBIIIKOMW, COEPKALIMIA
OCHOBAHME C OChIO BpAIIIEHMsI, HA KOTOPOU 3aKpeIlieH BpalaroIuiics 6apadaH, Ha KOTOPbIA
HAaMOTaH BOJIOKOHHO-ONTUYECKUN KaOesb IMHEWHOM YaCcTH U3BEIIATEISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, MpUUYeM OapabaH COACPIKUT CPEICTBO JJIs 3aKPEIUICHUS Ha ero
OOKOBBIX CTEHKAX COCAVUHUTEIIbHOM MY THI YIIOMSHYTOM JIMHEMHOM YaCcTH, ITpUUeM
YIOMSIHYyTasl COSIMHUTEIIbHASI My(Ta COIEPKUT pa3MeIleHHbIC B HeH CIUTUTTEPbI
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uHTepdepomerpa MaiikeabcoHa U CIUIMTTEpbl HHTeppepoMerpa Maxa-Ilenaepa.
Heo0s3aTenbH0, OCHOBaHUE BBITIOJIHEHO TaK YTOOBI 00ecreurnBaiach yCTaHOBKa OapabaHa
C OChIO BpallleHUsI U 00ecreurnBaIoch BpalleHue bapabaHa BHyTPU OCHOBAHUS, TIPU 3TOM
BBICOTA OCHOBAHMS ITO3BOJIsIJIa MAKCUMAJIbHO OTKPBITh BUAMMYIO BEPXHIOIO 4acTh OapabaHa
C YCTAHOBJICHHBIMU 3JIEMEHTAMU OTNITUYECKOM cxeMbl. HeoOs3aTenbHO, MEX Ty TOpIAMHA
OapabaHa ¥ CTEHKAMU OCHOBAHUSI HA OCH BPAILIEHUS BBITTOJIHEHBI OT'PAHUYUTEIH,
OrpaHUYMBAIOIIME TIEpeMeNeHue OapabaHa B0k ocy BpallieHus. Heobsi3aTenbHo, bapaban
BBITIOJTHEH TAKUM 00pa30oM, YTOOBI 00eCTIeuuBaJICS TOMYCTUMBbIN PaInyC U3rnOa BOJIOKOHHO-
onTtuueckoro kabemns. Heobs3aTenbHO, Ha GOKOBBIX CTEHKaX OapabaHa BBIITOJIHEHBI IPOPE3U
U151 BBIBEJICHUS] BOJIOKOHHO-ONTUUECKOTO Ka0essl Ha HapyKHYIO CTOPOHY CTeHKH OapabaHa
v 3aBeJieHus ero oopatHo. HeoOs3aTenbHO, O0KOBBIE CTCHKHM OapabaHa BBIIOJTHEHBI TAKHM
00pa3om, UTOOBI 00ecrIeYMBaIOCh CBOOOTHOE BpalleHUue bapabaHa Ha OCH BpallleHUSI.
Heo0s3aTensHo, 00KOBBIE CTEHKM OapabaHa BBIMOJIHEHBI TAKMM 00pa30M, UTOOBI
00€eCTIeunBaIOCh KPEIJICHUE BOJIOKOHHO-OIITUYECKOTO Ka0eNsl M COeIMHUTEIbHBIX My(PT Ha
Hapy>XHOU cTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIONICH 330D MEXKIy OOKOBOM CTEHKOM
OCHOBAHMS U COOTBETCTBYIOIIIEN CTeHKU Oapabana. HeoOs3aTenbHO, KOHTEHHEPHOE
YCTPOMCTBO BBIMIOJTHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCITOJIb30BAHUS, JIJIS YETO
obecrieueHa BO3MOXKHOCTh U3BJIeUeHUs OapabaHa /11 HAMOTKHM Ha HETO JIMHEMHOM YacTu
JIPyroro U3BeraTess.

[82] Takum 0O6pa3omM B KauecTBe JPYyroro KOHTeHHEPHOTO ycTpoiicTBa 600 11t cOOpKU
JIMHEWHOW YacCTH [T U3BEILIATENSI OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO 3aIBJIEHO
KOHTEHHEPHOE YCTPOMCTBO J1s1 COOPKU JIMHEHHOM YacTH ISl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, TIPEJCTABIISIIONIEEe COOON KOHTEHHED C KPBIIIKOM, COAEpKAILIN
OCHOBAHME C OChIO BpAIIIEHUSI, HA KOTOPOM 3aKperUieH Bpalaroiuiics 6apabaH, Ha KOTOPBIA
HaMOTaH BOJIOKOHHO-ONITUYECKUI Kabellb IMHEMHOM YaCcTH U3BEIIaTe Il OXPaHHOTO
BOJIOKOHHO-OINTHUYECKOT O, TipuueM 0apabaH COMEPKUT CPEACTBO JJIsI 3aKPETICHUS] HA €T0
OOKOBBIX CTEHKAX COCAUHUTENIbHON MY Thl yITOMSIHYTOM JIMHEHHON YaCcTH, TPUYEM
YIOMSIHyTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MeEIIeHHbIE B HeW CTUTUTTEPbI
unTeppepomerpa Maiikenbcona. Heobs3aTenbHO, OCHOBaAHME BBIMOJIHEHO TaK YTOObI
obecreunBanach ycTaHoBKa OapabaHa ¢ 0ChbIO BpallleHHs M 00eCIIeurBaaIoCh BpalicHue
OapabaHa BHYTPH OCHOBAHMS, IIPY 3TOM BBICOTAa OCHOBAHUS ITO3BOJIsJIa MAKCUMAIbHO
OTKPBITh BUIMMYIO BEPXHIOIO UacTh 0apabaHa ¢ yCTaHOBIIEHHBIMU 3JIEMEHTAMU ONITUYECKON
cxeMbl. HeoOs13aTenbHO, MEXy TOpLIaMU OapabaHa U CTEHKaMU OCHOBAHUS HA OCU BPAIIICHUSI
BBITTOJIHEHBI OTPAHUYUTENH, OTPAHUUMBAIOIIIKE epeMeliieHre OapadaHa BJ10JIb OCH BPAIICHUSI.
Heobs3aTenbHo, 6apabaH BBIITOIHEH TAKUM 00pa3oM, YTOOBI 0OeCIIeUnBAaICs JOTTYCTUMBIN
paauyc u3ruda BOJIOKOHHO-oNTHYeCKOTO Kadensa. HeoOs3aTenbHo, HA OOKOBBIX CTEHKAX
OapabaHa BBHITIOJIHEHBI IIPOPE3U 711 BBIBEICHUS BOJJOKOHHO-OIITUYECKOTO KaOes Ha
HapPYXXHYIO CTOPOHY CTeHKH OapabaHa u 3aBeieHus ero oopatHo. Heobs13atenpHo, OOKOBbIE
CTeHKM OapabaHa BBIITOJIHEHBI TAKUM 00pa30oM, YTOOBI 00eCTIeYMBaIOCh CBOOOIHOE BpaIlleHHE
Oapabana Ha ocu BpateHus. HeoOsi3aTerpHO, 0OKOBBIE CTEHKM OapabaHa BBIMOJTHEHBI TAKUM
00pa3om, UTOOBI 00ECTIEYMBAIOCH KPETIEHUE BOJTOKOHHO-ONITUYECKOTO KaOens u
COCIMHUTEIBbHBIX MY(T Ha HAPYKHOM CTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX 1y OOKOBOI CTEHKOM OCHOBAaHMS M COOTBETCTBYIOIIEH CTeHKU Oapabana. Heobsi3aTenbHo,
KOHTEHHEPHOE YCTPOMUCTBO BBIMOJIHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCTIOJIb30BAHUS,
JUIs 9ero obecriedeHa BO3MOKHOCTD M3BJIeUeHHS OapabaHa JUIsi HAMOTKH Ha HEro JIMHEMHOM
YaCTH APYroro U3BeniaTesl.

[83] Takum o6pa3oM B Ka4eCTBE IPYroro KOHTeHHEPHOTO ycTpoicTBa 600 171t cCOOpKH
JIMHEeWHOM YacCTH JIJTS U3BELIATEN sl OXPAHHOI'O BOJIOKOHHO-OITUYECKOTO 3asIBJIEHO
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KOHTEMHEPHOE YCTPOMCTBO I COOPKHU JTMHEHMHON YaCTH IS U3BEIIATENIS] OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIISAIONIEE COOOI KOHTEHHED C KPBIIIKOMW, COJEPKALIUMA
OCHOBAHME C OChIO BpAIlIEHMsI, HA KOTOPOH 3aKpeIlyieH BpalaroIuiics 6apadaH, Ha KOTOPbIA
HAaMOTaH BOJIOKOHHO-ONTUYECKUN KaOesb JIMHEWHOM YaCTH U3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITpUUeM 0apabaH COAEPKUT CPEACTBO AJIs 3aKPEIJIEHUS HA €r0
OOKOBBIX CTEHKAX COCAVUHUTEIIbHOM MY THI YIIOMSIHYTOM JIMHEHHOM YacTH, ITpUUeM
YIIOMSIHYTasi COeIMHUTENIbHAS My(PTa COEPIKUT pa3MellieHHbIEC B HEM CIUTUTTEPHI
unteppepomerpa Maxa-Llennepa. Heobs13aTenbHO, OCHOBaHUE BBIMOJIHEHO TAK YTOObI
oOecreunBanach ycTaHOBKa OapabaHa ¢ OChIO BpallleHUsI U 00eCIIeurnBaIoCh BpallleHUe
OapabaHa BHYTPU OCHOBAHUS, IIPU 3TOM BBICOTA OCHOBAaHUS MTO3BOJIsJIa MAKCUMAIbHO
OTKPBITh BUJIMMYIO BEPXHIOIO UACTh 0apabaHa ¢ yCTAaHOBIIEHHBIMU 3JIEMEHTAMM ONITUYECKOMN
cxeMbl. HeoOs13aTenbHO, MeXAY TOpUamMu 6apabaHa M CTEHKaMW OCHOBAHHUS Ha OCH BPAIIICHUS
BBITIOJTHEHBI OT'PAHUUUTENTH, O pAaHUUMBAIOIIIHE TIepeMellieHre OapabaHa B10Ib OCH BpAILIEHUSI.
Heobs3aTenpHo, 6apabaH BBIIIOIHEH TAKUM 00pa3oM, 4TOOBI 0OeCreunBasICs JOMYCTUMBIN
panuyc u3ruba BOJIOKOHHO-ONTUYECKOTO Kabensi. HeoOs3aTenbHO, HA OOKOBBIX CTEHKAX
O6apabaHa BBITIOJIHEHBI ITPOPE3HU JJISI BBIBEJCHHS BOJIOKOHHO-ONITUYECKOTO Kabemns Ha
HapYXXHYIO CTOPOHY CTeHKH OapabaHa u 3aBeieHus ero oopatHo. Heobs3atenbHo, O0KOBbIE
CTeHKU OapabaHa BBITIOJIHEHBI TAKUM 00Pa30M, YTOOBI 00ECTIEYMBAIIOCH CBOOOTHOE BpallleHUE
Oapabana Ha ocH BpaiieHus. HeoOsi3aTenbHO, OOKOBbIE CTEHKU OapabaHa BbITIOJTHEHbI TAKUM
00pa3oM, 4ToObI 0OECIIEUNBATIOCH KPETIEHUE BOJIOKOHHO-ONITHUECKOTO Kabess u
COETMHUTEIBHBIX MY(PT Ha HapyXHOM CTeHKe OapabaHa BBICOTOI, HE TIPEBBILIAIONIEH 3230
Mexk1y O0KOBOM CTEHKOM OCHOBAHUS M COOTBETCTBYIOIIEl CTeHKU Oapabana. HeoOs3aTenbHo,
KOHTEHHEPHOE yCTPOMCTBO BBIMOJIHEHO C BO3MOKHOCTBHIO MHOTOKPATHOTO UCIIOJIb30BAHHUS,
1151 uero obecrieyeHa BO3MOKHOCTb U3BJIeUeHUs OapabaHa 1J1si HAMOTKM Ha HETO JIMHEHHOM
YaCTH APYroro U3BeniaTesl.

[84] Takum oOpa3oM B KayecTBE IPYroro KOHTeHHEpHOTo ycTporcTBa 600 171 cOOpKU
JIMHEMHOM YacTu JJ1s1 U3BEUIATENsI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO 3a5IBJIEHO
KOHTEHHEPHOE YCTPOMCTBO JIsl COOPKM JIMHEHHOM YacTH ISl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OITUYECKOT O, MTPEICTABIIAIONIEE COO0I KOHTEHHED C KPBIIIKOMN, COJIEP KLU
OCHOBAHHUE C OCBIO BpAIIeHUs1, HA KOTOPOIi 3aKperlieH Bpallaronumics bapadaH, Ha KOTOPBIit
HAaMOTaH BOJIOKOHHO-ONTHYECKUI KaOelb JIMHENHOW YaCTH U3BELIATENSI OXPAHHOT O
BOJIOKOHHO-OTNITUYECKOT 0, MpUUeM OapabaH COACPIKUT CPEICTBO JIJIs 3aKPETUICHUS Ha €0
OOKOBBIX CTEHKAX COCAMHUTEITHLHON MYy(PThI YIIOMSHYTOM JIMHEMHON YaCTH, IPUYEM
YIOMSIHYTasi COeIMHUTENIbHASI My(DTa COIEPKUT pa3MeEIICHHbIE B HeW CIUIUTTEPbI
untepdepomerpa CaHbsika U CITUTTEPBI UHTEphepomeTpa Maxa-Llennepa. HeobszatenbHo,
OCHOBAHME BBITIOJTHEHO TaK YTOOBI OOecreunBajIach yCTaHOBKA OapabaHa ¢ OCbIO BpallleHUs
1 00ecreunBaIoCh BpallieHue OapabaHa BHYTPYM OCHOBAHMS, IIPU 3TOM BBICOTA OCHOBAHUS
MO3BOJIsJIa MAKCUMAaJIbHO OTKPBITh BUIUMYIO BEPXHIOIO YaCTh OapabaHa ¢ yCTaHOBJIEHHBIMU
3JIeMeHTaMU ONTUYECKOM cxeMbl. HeoOs3aTenbHo, MeXay TopluaMu 6apabaHa U CTEHKaMU
OCHOBAHMS HA OCU BPAILEHUSI BBIIIOJIHEHbI OTPAHUYMTENN, OTPAHUUYMBAIOIINE TIEPEMELLIEHNE
OapabaHa B10J1b ocu BpaleHus. HeoOs3aTenpHo, 6apabaH BBITIOJHEH TAKUM 00pa3oM,
YTOOBI 0OeCIIeunBaJICS JTOMYCTUMbINM PaInyC U3ruda BOJIOKOHHO-OMITUYECKOTO KaOesl.
Heobs3aTenpHo, HAa OOKOBBIX CTeHKax OapabaHa BBIMOJIHEHBI IPOPE3U 7151 BbIBEICHUS
BOJIOKOHHO-OTITUYECKOT0 Ka0eJsi Ha HapyKHYIO CTOPOHY CTeHKU OapabaHa U 3aBe/IeHHUs ero
o6patHo. HeoOs3aTenpHO, 60KOBBIE CTeHKH OapabaHa BBITTOJTHEHBI TAKUM 00pa3oM, YTOOBI
obecrnieunBaIoch CBOOOIHOE BpallleHUe bapabaHa Ha ocH BpaieHust. HeoOs3aTenpHo, 00KOBbIE
CTEeHKHU OapabaHa BBHITTOJIHEHBI TAKUM 00pa30M, YTOOBI 00eCIIeunBaIoCh KpeIIeHUe
BOJIOKOHHO-OIITUYECKOTO KaOEIIsl U COETMHUTENIBHBIX My(PT Ha HAPYKHOU cTeHKe OapabaHa
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BBICOTOM, HE MPEBBIIIAIOIIEH 3230 MEXIY OOKOBOM CTEHKOM OCHOBAHHS U COOTBETCTBYIOIIEH
creHku Oapabana. HeoOsi3aTenbHO, KOHTEMHEPHOE YCTPOMCTBO BBIMOJIHEHO C BOZMOKHOCTBIO
MHOTOKPATHOTO UCIIOJIb30BAHUS, TSl YeT0 00ecrieueHa BO3MOKHOCTb U3BJIeUeHUs: OapabaHa
JUI HAMOTKHU HA HETO JIMHEMHOM YaCcTH APYTrOro U3BELIATEN.

[85] Takum o6pa3om B KayecTBE IPYyroro KOHTeHHEpHOTo ycTporcTBa 600 171 cOOpPKU
JIMHEWMHOM YacCTy U1 U3BEILIATENISI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOI'O 3as1BJICHO
KOHTEHHEPHOE YCTPOMCTBO JIsI COOPKM JIMHEHHOM YacTH 1Sl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OTITUYECKOT 0, IMPEJICTaBIIsOIIee COOOM KOHTEHHED C KPBIIIKOMN, COASPIKATIIMI
OCHOBAHHE C OCBIO BPAIIICHUS, HA KOTOPOI 3aKpeTlIeH BpaIlaroumics bapadaH, Ha KOTOPBIi
HaMOTaH BOJIOKOHHO-ONTUYECKUI KaOelb JIMHENHOW YaCTH U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, MpUYeM 0apabaH COIEPIKUT CPEACTBO IS 3aKPEIUICHHUS HA €T0
OOKOBBIX CTEHKAX COCAMHUTEITLHON MYy(PThI YIIOMSHYTOM JIMHEMHOW YaCTH, TIPUYEM
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPIKUT pa3MeEIIeHHbIE B HeW CIUIUTTEPbI
uHTepdepomeTpa MaiikenbcoHa v crmuTTephl nHTEphepomerpa Canbsika. HeoOs3aTensHo,
OCHOBAHME BBITIOJTHEHO TaK YTOOBI 00ecreunBajach yCTaHOBKa OapabaHa ¢ OCbIO BpallleHUs
U o0ecreunBaloch BpalleHue bapadaHa BHyTPYU OCHOBAHUS, IIPY 3TOM BBICOTA OCHOBAHUS
M03BOJIsJIa MAKCUMAaJIbHO OTKPBITh BUIUMYIO BEPXHIOIO YaCTh OapabaHa ¢ ycTaHOBIIEHHBIMU
3JIeMEHTaMM ONITUYECKOM cxeMbl. HeoOs3aTenbHOo, MeXay TopliaMu 6apabdaHa U CTEHKaMU
OCHOBAHMS Ha OCU BPAILECHUS BBIIIOJHEHBI OIPAHUYUTEIIN, OTPAHUUMBAIOIIME [IEPEMELLIEHUE
OapabaHa B10Jb ocu BpallieHus. HeoOs3aTenpHo, 6apabaH BBITIOJHEH TAKUM 00pa3oM,
YTOOBI 00ECTIEUMBAJICS JOMYCTUMbIN PaInyC U3rnda BOJIOKOHHO-ONTUYECKOTO Kabes.
Heob6s3aTenbHo, HAa OOKOBBIX cTeHKax OapabaHa BBIMIOJHEHBI IPOPE3U JIJ1s1 BbIBEICHUS
BOJIOKOHHO-OTITUYECKOT 0 KaOellst Ha Hapy>KHYIO CTOPOHY CTEHKU OapabaHa 1 3aBECHHUS €ro
obpatHo. Heobs3aTenbHO, OOKOBBIE CTEHKU OapabaHa BBIIIOJHEHBI TAKUM 00pa3oM, YTOOBI
o0ecIeurBaIoch CBOOOIHOE BpallleHre OapabaHa Ha ocu BpateHus. HeoOs3aTenbHo, 00KOBBIE
CTEeHKHU OapabaHa BBITIOJIHEHBI TAKUM 00pa30M, YTOObI 00ECIIeUrMBaIOCh KPEIJIeHUe
BOJIOKOHHO-OINITUYECKOT0 Kabeslsi U COeAMHUTENIbHBIX MY(DT Ha HAPY)KHOM CTeHKe OapabaHa
BBICOTOM, HE ITPEBBILIAIOIIEH 330D MEXKIY OOKOBOM CTEHKOV OCHOBAHMS M COOTBETCTBYIOIIIEH
cTeHKku 6apabana. HeoOsi3aTenbHO, KOHTEHHEPHOE YCTPONUCTBO BBITTOJTHEHO C BO3MOKHOCTBIO
MHOT'OKPATHOT'O UCIIOIb30BAHMS, IS Uero oOecrieyeHa BO3MOKHOCTh U3BJIeueHUs 6apabaHa
JUI HAMOTKHU HA HETO JIMHEWHOM YaCTH APYTrOro U3BELIATEN.

[86] C yueToM UCTIONIb30BaHUSI OTIUCHIBAEMBIX B HACTOSIIEM IOKYMEHTE ONTUYECKUX JIMHUM
3aJIEPAKKHU, B KAUECTBE APYTroro KOHTelHepHoro ycrpoiictBa 600 1151 COOpKU TMHEHHOM 4acTh
JUTS U3BELLATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT'O 3a5IBJIEHO KOHTEUHEPHOE YCTPOMUCTBO
JU1s1 COOPKU JIMHEMHOW 4aCTH [T U3BEIATENSI OXPAHHOI'O BOJJOKOHHO-OIITUYECKOTO,
MpeJcTaBIsoIIee COO0M KOHTEMHEP C KPBILIKOM, COJIepIKaIlMii OCHOBAHME C OChIO BpallleHus,
Ha KOTOPOM 3aKperjieH Bpalnarommiics 6apadaH, Ha KOTOPbIf HAMOTaH BOJIOKOHHO-
ONTUYECKUI KaOeTb TMHEMHON YaCTH U3BENIATEISI OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO,
npuyeM 6apabaH COIEPIKUT CPEJICTBO JIsl 3aKPETIEHUs. Ha €T0 OOKOBBIX CTEHKAX
COEIMHUTETHHON MY(ThI YIIOMSIHY TOM JIMHEHHO YaCTH, TPUYEM YIIOMSHYTAs COSTUHUTENTbHAS
My Ta COAEPKUT ONTUUECKYIO JTMHUIO 3aJ€PKKH I U3BEIIATENSI OXPAHHOIO BOJIOKOHHO-
ONTUYECKOT0, BHIIOJIHEHHYIO ITOCPEICTBOM COCTMHEHUS B ONITUYECKYIO LIeMTb HE0OX0IUMOMN
JUIMHBI PE3€PBHBIX KU1 BOJIOKOHHO-ONTHYECKOr 0 Kabens. HeoOs3aTenbHO, onTuueckas
JIMHUA 3aJIePKKU [IPEAHA3ZHAYEHA JJIS1 MUCIIOJIb30BAHUS B COCTABE ONITUUECKOMN CXEMBI
untepdepomerpa Maxa-Llennepa mist ynomsinyroro uzBemiatens. Heobsi3atensHo,
OITUYECKAs JIMHUA 3aJ€PXKKU IIpeIHA3HAUEHA JJI UCIIOJIb30BAHMUS B COCTABE ONTUYECKOMN
cxeMbl MHTEpdepomeTpa MalikeabcoHa A1 yIOMsHYTOro usBematens. HeoOs3arenbHo,
OIITHYECKAs! JIMHUS 3aJ€PKKH ITPEeIHA3HAUYECHA I UCIIOJIb30BAHUS B COCTABE ONTUYECKOMN
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cxeMbl uHTEphepomeTpa CaHbska 1 ynoMsiHyToro ussemaresns. Heoos3arenbHo,
OTITUYECKAs JIMHUS 3aJeP)KKH TIpeTHA3HAUEHA IS MCTIOJIb30BAHHUS B COCTABE OTITHUECKOM
CXEMBbI YYBCTBUTEIILHBIX 3JIEMEHTOB ISl YIIOMSIHYTOTO M3Beiatesss. HeobszaTenbHo,
OTITUYECKAs! JIMHUSA 3aJeP)KKH TTpeTHA3HAUEHA JJIS1 UCTIOJIB30BAHUS COCTABE ONMTHUECKOM
CXEMBI TPAHCIIOPTHOM YaCTH YIIOMSIHYTOT'O U3BEIATEIS.

[87] Taxum 06pa3oM, B KauecTBe OapabaHa KOHTeHHEPHOTo ycTpoicTBa 600 1151 COOPKU
JIMHEMHOM YaCTH TSl U3BENIATE s OXPAaHHOTO BOJIOKOHHO-OIITUYECKOTO 3asiBJIeH OapabaH
KOHTEHHEPHOT'O YCTPOMCTBA Il COOPKU JIMHEMHON YaCTH JIJIs U3BEIIATEeNsl OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO, TPEICTABISIONIMIA COOOM BBIMOJIHEHHBINH C BO3MOKHOCTBIO
BpallleHus1 Ha ocu 6bapabaH, Ha KOTOPBIN HAMOTAH BOJIOKOHHO-ONTUUECKUI KabesIb IMHEHHON
YaCTU U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-OINITUUECKOT O, IIpUYeM OapabaH COJIEPIKUT CPEJICTBO
JUIS 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COSTMHUTETLHON MY THI YITOMSIHYTOM JIMHEHHOM
yacti. HeoOs3aTenbpHOo, 6apabaH BHITIOJIHEH TaKUM 00pa30oM, YTOOBI oOecIieurnBacs
JIOITYCTUMBIHN paJinyc U3ruda BOJIOKOHHO-oNTHUecKoro kadens. Heobs3atenbHo, HAa OOKOBBIX
cTeHKax O0apabaHa BBIMOJIHEHBI TPOPE3HU ISl BEIBEJIEHUS! BOJJOKOHHO-ONITUYECKOTO Kabes
Ha HAPYXKHYIO CTOPOHY CTEeHKH OapabaHa v 3aBesieHus ero oopatHo. HeoOs3aTenbHo, 00KOBbIE
CTeHKU OapabaHa BBIIOJIHEHBI TAKUM 00pa3oM, YTOOBI 00eCTIeYMBAaIOCh CBOOOTHOE BpaIlleHHUE
Oapabana Ha ocH BpareHus. HeoOs3aTenpHo, 00KOBBIE CTCHKM OapabaHa BBITTOJTHEHBI TAKHM
00pa3om, 4TOOBI 00ECTIEYMBAIOCH KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO KaOems u
COEIMHUTEIBHBIX MY(T Ha HAPYKHOM CTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX1y OOKOBOHM CTEHKOW OCHOBAHMSI KOHTEHHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKU
O6apabana. HeoOs3atenbHo, 0apadaH BBIITOJIHEH C BO3MOKHOCTBIO €r0 U3BJICUEHUS U3
KOHTEWHEPHOI'O YCTPONUCTBA AJIs1 HAMOTKM Ha HErO JIMHEMHOW YaCTHU IPYTrOro U3BEILATENA
WJIM 3aMEHBI Ha Jpyrou 0apadaH ¢ IMHEHHON YacThIO IPYTroro U3BEIIaTes.

[88] TakuMm 0O6pa3om B kauecTBe APyroro bapabaHa KOHTEMHEPHOTro ycTporicTBa 600 mis
COOPKHM JTMHEMHOM YaCTH JIUTS U3BEIIATEN ST OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asIBJICH
O6apabaH KOHTEHHEPHOT'O YCTPOUCTBA 711 COOPKU JIMHEMHOW YaCTH [T U3BEIaTeNs
OXPaHHOT'0 BOJIOKOHHO-OINITUYECKOT0, TPEACTABIISIONIMI COOOM BBITTOJTHEHHBIH C
BO3MOJKHOCTBIO BpallleHUsI Ha och OapabaH, Ha KOTOPBIM HAMOTAaH BOJIOKOHHO-ONTHUECKHIA
Ka0eJh JIMHEMHOM YaCcTH U3BeIaTe sl OXPaHHOTO BOJIOKOHHO-ONITUYECKOT 0, ITpUueM OapabaH
COJICPKUT CPENICTBO JIJISI 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIBHBIX My(pT
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYThIE COeIMHUTEIbHBIE MY(PTHI cOaepKaT
pa3MeleHHbIE B Hell CIUTMTTEPhI nHTepdepomeTpa MalikeTbCOHA U CIUTUTTEPBI
untepdepomerpa Maxa-llennepa. Heo6s3aTenbHo, 6apabaH BBITIOJIHEH TAKUM 00pa3om,
YTOOBI 00ECTIeYnBAIICS TOMYCTUMbIN PaInyC U3ru0a BOJIOKOHHO-ONTUYECKOTO KaOesl.
HeoOs3aTenbHO, Ha OOKOBBIX CTeHKax OapabaHa BBITIOJTHEHBI POPE3H IS BBIBEICHUS
BOJIOKOHHO-OIITHYECKOTO Ka0eJIsl Ha HAapyXKHYIO0 CTOPOHY CTEHKHU OapabaHa v 3aBEICHUS €ro
obpatHo. Heobs3aTenbHO, OOKOBBIE CTEHKM OapabaHa BBIIIOJIHEHBI TAKUM 00pa30M, YTOOBI
obecrnieunBaIoCch CBOOOIHOE BpallleHUe ObapabaHa Ha ocH BpaiieHust. HeoOs3aTenpHo, 00KOBbBIE
CTEHKM OapabaHa BBIITOJIHEHBI TAKUM 00pa30oM, YTOOBI 00ECIIeYMBAIIOCH KPETUICHHE
BOJIOKOHHO-OIITUYECKOTO KaOeIIsl U COSTMHUTEIIBHBIX My(PT Ha HApYKHOM CTeHKe OapabaHa
BBICOTOM, HE MPEBBIMIAIONIEH 3230 MEX Ty OOKOBOI CTEHKON OCHOBAHMSI KOHTEHHEPHOTO
YCTPOUCTBA U COOTBETCTBYIOIIEH CTeHKH OapadbaHa. Heobs3aTenbHo, OapabaH BBIMOJIHEH C
BO3MOYKHOCTBIO €TI0 U3BJICUEHHUS U3 KOHTEHHEPHOT'O YCTPOMCTBA 11 HAMOTKH Ha HETO
JIMHEWHOW YaCTU APYTrOro U3BEIATEeNIs 1M 3aMEHBI HA ApYyroi bapabaH ¢ IMHEHHOMN YacThIO
JIPYyTroro u3BelaTens.

[89] TakuMm o6pa3om B kauecTBe Apyroro bapadbaHa KOHTeMHEpHOTO ycTpoicTBa 600 mis
COOPKHM JTMHEHHOM YaCTH JIUTS U3BEIIATEN I OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO 3asIBJICH
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OapabaH KOHTEHHEPHOI'0 YCTPOMCTBA IS COOPKM JIMHEMHOM YaCTH JIJIsI U3BeIaTes
OXPaHHOT'O BOJIOKOHHO-OMTUYECKOT0, TPEACTABIISIONIUI COOOM BBITTOHEHHBIH C
BO3MOYHOCTBIO BpallleHus1 Ha ocu 6apabaH, Ha KOTOPBIA HAMOTaH BOJIOKOHHO-ONTUYECKUN
Ka0eJTh JIMHEMHOM YaCTH U3BeIATe sl OXPaHHOTO BOJIOKOHHO-ONITUYECKOT O, ITprueM OapadbaH
COJZIEPXKUT CPEACTBO VIS 3aKPETUICHUS] HAa er0 OOKOBBIX CTEHKAX COSAUHUTEIbHON My(PThI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYTasl COeIMHUTEIbHAS My(PTa COACPIKUT
pa3MenieHHbIE B Hell CIUTMTTephl HHTEpdepomeTpa MailikenbcoHa. Heobs3aTenbHo, OapabaH
BBITIOJTHEH TAKUM 00pa30oM, YTOOBI 00eCTIeuuBaJICS TOMYCTUMBbIN PaInyC U3rnOa BOJIOKOHHO-
onTtuueckoro kabemns. Heobs3aTenbHO, Ha GOKOBBIX CTEHKaX OapabaHa BBIITOJIHEHBI IPOPE3U
U151 BBIBEJICHUS] BOJIOKOHHO-ONTUUECKOTO Ka0essl Ha HapyKHYIO CTOPOHY CTeHKH OapabaHa
v 3aBeJieHus ero oopatHo. HeoOs3aTenbHO, O0KOBBIE CTCHKHM OapabaHa BBIIOJTHEHBI TAKHM
00pa3om, UTOOBI 00ecrIeYMBaIOCh CBOOOTHOE BpalleHUue bapabaHa Ha OCH BpallleHUSI.
Heo0s3aTensHo, 00KOBBIE CTEHKM OapabaHa BBIMOJIHEHBI TAKMM 00pa30M, UTOOBI
00€eCTIeunBaIOCh KPEIJICHUE BOJIOKOHHO-OIITUYECKOTO Ka0eNsl M COeIMHUTEIbHBIX My(PT Ha
Hapy>XHOU cTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIONICH 330D MEXKIy OOKOBOM CTEHKOM
OCHOBAHMSI KOHTEHHEPHOTO YCTPOWUCTBA U COOTBETCTBYIOIIEH CTEHKU OapabaHa.
HeoGs3aTenbHo, 6apadbaH BBITIOJHEH C BOBMOXHOCTBIO €0 U3BJICUEHUS U3 KOHTEMHEPHOTO
YCTPOMUCTBA JJ1s1 HAMOTKHU HA HETr0 JIMHEMHOM YaCTH IPYroro U3BELIATEs] WIIK 3aMEHBI Ha
Jpyrovi 6apabaH ¢ JIMHEHHOHN YaCThIO IPYyTroro U3BeIaTens.

[90] TakuMm o6pa3om B KauecTBe Apyroro 6apadana KoOHTeHHepHOTo ycTpoicTBa 600 ms
COOpKH JIMHEMHOMN YacTH JJ1s1 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asIBJICH
O6apabaH KOHTEHHEPHOT'O YCTPOUCTBA JIJIs1 COOPKU JIMHEMHOW YaCTH [T U3BEIaTeNs
OXPaHHOT'0 BOJIOKOHHO-OIITHYECKOT0, ITPEACTABIISIONINI COOOM BBITTOJTHEHHBIN C
BO3MOHOCTBIO BpallleHUs Ha ocu 6apabaH, Ha KOTOPBIA HAMOTAH BOJIOKOHHO-OITUYECKUHN
kabeJIb IMHEHHON YaCTH U3BEIIATe sl OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, ITpuYeM OapabaH
COJICPKUT CPEJICTBO JIJISI 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIHHON My(DTHI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYTasl COeIMHUTEIbHAS My(PTa COACPIKUT
pa3MeleHHbIe B Hell CTuTTephl uHTepdepomerpa Maxa-Llennepa. HeoOs3aTensHo, Oapadban
BBITIOJTHEH TAKUM 00pa30M, YTOOBI 00ecreuyruBaIcs JOMyCTUMBIN paiiyc U3ruda BOJTOKOHHO-
ontudeckoro kabess. Heobs3aTenbHO, Ha GOKOBBIX CTeHKaX OapabaHa BBIITOTHEHBI TPOPE3U
JUUTS BBIBEICHUSI BOJIOKOHHO-OIITUUECKOI0 Ka0esis Ha HapyKHYIO0 CTOPOHY CTEHKU OapabaHa
W 3aBesieHus ero oopatHo. Heobs3aTenbHo, O0KOBBIE CTEHKM OapabaHa BBIITOJHEHBI TAKUM
0o0pa3oM, uToOBI 0OeCIIeUrBaIOCh CBOOOIHOE BpallleHue ObapabaHa Ha OCH BpaIlleHUSI.
Heo0s3aTensHo, 00KOBBIE CTEHKM OapabaHa BBIMOJIHEHBI TAKMM 00pa30M, UTOOBI
00€eCTeunBaIOCh KPEIJIEHUE BOJIOKOHHO-OIITUYECKOTO Ka0esl M COeIMHUTETbHBIX My(PT Ha
Hapy>KHOM CTeHKe OapabaHa BHICOTOM, HE IPEBBIIIAIONIEH 3a30P MEKIY OOKOBOM CTEHKOM
OCHOBaAHMS KOHTEHHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKHM OapabaHa.
Heo6s3aTenbHo, OapabaH BBIMIOJHEH C BOZMOXHOCTBIO €T0 U3BJICUEHUS U3 KOHTEMHEPHOTO
YCTPOMCTBA JJIs1 HAMOTKU HA HErO JIMHEWHOMN YaCcTH IPYyTroro U3BemaTes.

[91] Takum 06pa3om B kauecTBe APyroro bapadbaHa KOHTEMHEPHOTro ycTpoiicTBa 600 aist
COOPKH JTMHEMHOMN YaCTH JJIs1 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTHYECKOTO 3asiBJICH
OapabaH KOHTEHMHEPHOI'O YCTPOMCTBA IS COOPKM JIMHEMHOM YaCcTH JIJIS U3BEIATEe s
OXPaHHOT'0 BOJIOKOHHO-OIITUUECKOT0, TPEACTABIISIONIMI COOOM BBITTOJTHEHHBIH C
BO3MOYHOCTBIO BpallleHus1 Ha ocu 6apabaH, Ha KOTOPBIA HAMOTaH BOJIOKOHHO-ONTUYECKUN
Ka0eJIb IMHEHHON YaCTH U3BEIIATENSl OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, TpUYeM OapadaH
COJICPKUT CPENICTBO JIJIs 3aKPEIUICHUSI HA €r0 OOKOBBIX CTEHKAX COCIUHUTENIbHBIX My(pT
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YITOMSIHYThIE COETMHUTEbHBIE MY(PTHI coepKaT
pa3MelIeHHbIe B Hel CIUTUTTepbl uHTepdepoMeTpa CaHbsKa U CIUIMTTEPHI UHTEphepoMeTpa
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Maxa-Ilennepa. Heob6s3aTenpHo, 6apadaH BBITTOIHEH TAKUM 00pa3oM, 9ToObI oOecrieunBacs
JIOITYCTUMBIHN paJinyc U3ruda BOJIOKOHHO-oNTHUecKoro kadens. Heobs3atenbHo, HA OOKOBBIX
cTeHKax 0apabaHa BBIMOJIHEHBI TPOPE3HU ISl BEIBEJICHUS! BOJJOKOHHO-OMITUYECKOTO Kabes
Ha HAPYXKHYIO CTOPOHY CTEeHKH OapabaHa v 3aBesieHus1 ero oopatHo. HeoOs3atenbHo, O0KOBBIE
CTeHKU OapabaHa BBIIOJIHEHBI TAKUM 00pa30oM, YTOOBI 00eCTIeYMBaIOCh CBOOOTHOE BpaIlleHHE
OapabanHa Ha ocH BpareHus. HeoOs3aTenpHO, 00KOBBIE CTEHKM OapabaHa BBITTOJTHEHBI TAKHM
00pa3om, 4TOOBI 00ECTIEYMBAIOCH KPETJIEHUE BOJIOKOHHO-ONITUYECKOTO KaOes u
COEIMHUTEIBbHBIX MY(T Ha HAPY>KHOM CTeHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX1y OOKOBOM CTEHKOW OCHOBAHHSI KOHTEHHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKU
O6apabana. HeoOs3atenbHo, 0apadaH BBIITOJIHEH C BO3MOKHOCTBIO €r0 U3BJICUCHUS U3
KOHTEWHEPHOI'O YCTPONUCTBA IJIs1 HAMOTKM Ha HErO JIMHEMHON YaCTHU IPYTrOro U3BEIIATENA
WJIM 3aMEHBI Ha Jpyrou 0apadaH ¢ IMHEHHON YacThIO IPYTroro U3BeIaTes.

[92] TakuMm o6pa3om B KauecTBe Apyroro 6apadana KOHTeHHepHOTo ycTpoicTBa 600 mis
COOPKHM JIMHEMHOM YaCTH JIUTS U3BEIIATEN I OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asIBJICH
O6apabaH KOHTEHHEPHOT'O YCTPOUCTBA JIJIs1 COOPKU JIMHEMHOW YaCTH [T U3BEIaTeNs
OXPaHHOT'0 BOJIOKOHHO-ONITUYECKOT0, TPEACTABIISIONIMI COOOM BBITTOIHEHHBIH C
BO3MOJKHOCTBIO BpallleHUsI Ha och OapabaH, Ha KOTOPBIM HAMOTAaH BOJIOKOHHO-ONTHYECKHIA
Ka0eJTh JIMHEMHOM YaCcTH U3BeIIATe sl OXPAaHHOTO BOJIOKOHHO-ONITUYECKOT 0, ITpUueM OapabaH
COJICPKUT CPEJICTBO JIJISI 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIHHON My(DTHI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYTasl COeIMHUTEIbHAS My(PTa COACPIKUT
pa3MeleHHbIE B Hell CIUTMTTEphI MHTEepdepomeTpa MatikenbcoHa u uHTepdepomerpa CaHbsKa.
Heo6s3aTensHo, 0apabaH BBIIIOJHEH TAKUM 00pa30M, UTOOBI 0OECTIEeUMBAIICS TOTTYCTUMBIN
paauyc u3ruda BOJIOKOHHO-oNTHYECKOTO Kabensa. HeoOs3aTenbHo, HA GOKOBBIX CTEHKAX
OapabaHa BBITTOJIHEHBI TPOPE3U JIJISI BBIBEICHUS BOJIOKOHHO-OIITHUECKOTO Ka0es Ha
Hapy>XHYIO CTOPOHY CTEHKHM OapabaHa v 3aBe/ieHus ero o0paTHo. HeobOs3aTenpHO, OOKOBBIE
CTEHKU OapabaHa BBIIOJIHEHBI TAKUM 00pa30M, YTOOBI 00€CTIeYMBATIOCH CBOOOTHOE BpAIIIEHHE
6apabana Ha ocu BpaieHus. HeoOsi3aTenbHo, 60KOBBIE CTEHKM OapabaHa BhIMOIHEHbBI TAKUM
00pa3oM, 4ToOBI 00ECIIEUNBATIOCH KPEIUIEHHUE BOJIOKOHHO-OTITUHYECKOTO Kabems u
COEIMHUTEIBHBIX MY(T Ha HAPY>KHOM CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX1y O0KOBOM CTEHKOM OCHOBAHHSI KOHTEHHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIIEH CTEHKU
O6apabana. Heobs3aTenbHo, 6apabaH BBIMOJIHEH C BO3MOXKHOCTBIO €I0 U3BJICUCHUS U3
KOHTEHHEPHOT'O YCTPOMCTBA JIJI1 HAMOTKH Ha HETO JIMHEMHOM YaCTH IPYroro u3BeniaTess
WIIM 3aMEHBI Ha Apyroi 6apabaH ¢ JIMHEHHOM YaCThIO APYrOoTO U3BEIIATENS.

[93] C yueToM OINUChIBAEMBIX B HACTOSIIIEM JJOKYMEHTE ONTUUECKUX JIMHUI 3aJI€PKKHU, B
KauecTBe Apyroro 6apabana koHTelHEepHOTO ycTporcTBa 600 1711 COOPKM JTMHEMHOM YacTh
JUISL U3BEIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITHYECKOTO 3asiBJIcH OapabaH KOHTEMHEPHOTO
YCTPOMUCTBA ISl COOPKH JIMHEMHOM YaCTH JJIS1 M3BEIIATelsl OXPAaHHOTO BOJIOKOHHO-
OINTUYECKOT0, TPEACTABISIONINI COOOM BBITTOJHEHHBIN C BO3MOXXHOCTBIO BPAIIEHUSI HA OCH
O6apaban, Ha KOTOPBIN HAMOTAH BOJIOKOHHO-OIITUYECKUM KabesIb TMHEHHOM YaCTH N3BELIATENS
OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO, TpUUeM OapadaH COACPKUT CPEIICTBO TS 3aKPETUICHUS
Ha ero OOKOBBIX CTEHKAX COCAMHHUTEIIBHON MY(ThI YIIOMSHYTOMN JIMHEHHOM YaCTH, TPUIEM
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPKUT ONTUUYECKYIO JIMHUIO 3aICPKKU IS
U3BEIIATENISI OXPAaHHOT'O BOJIOKOHHO-OIITUYECKOTO, BBIMTOJTHEHHYO ITOCPEICTBOM COEIMHEHUS
B OITUYECKYIO [IETTh HEOOXOMMOM ITTUHBI PE3E€PBHBIX KU BOJIOKOHHO-ONITUUECKOTO KabeJsl.
HeoOs13aTenpHo, onTHUecKast IMHUS 3a1CPKKU ITpeTHA3HAYCHA JIJTSI UCTIOJIH30BAHMSI B COCTABE
ONITUYECKOM cxeMbl uHTep(epomerpa Maxa-Llennepa 1jist ymoMsiHyTOr0o U3BEIIATEIIS.
Heo0s13aTenpHo, onTHUecKasi JIMHUS 3a1€PKKU ITpeTHA3HAYEHA JIJTSI UCTIOJIH30BAHUSI B COCTABE
ONITUYECKOM cXeMbl MHTep(epoMeTpa MalkelIbCOHA TS YIIOMSHYTOTO W3BEIIaTEIS.
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Heo0s13aTenpHo, onTUUecKasi JIMHUS 3aA€PKKU MTpeHA3HAYEHA JIJTs1 UCTIOJIb30BAHMSI B COCTABE
OTNITUYECKOU cxeMbl uHTepepomerpa CaHbsiKa IS YITOMSIHYTOTO U3BEIIATENS.
Heo0s13aTenbHo, onTUUecKasi JIMHUS 3aA€PKKU MpeHA3HAYECHA JIJTs UCTIOJIb30BAHMSI B COCTABE
OINTUYECKON CXEMbI UyBCTBUTEIbHBIX JIEMEHTOB JJIs1 YIIOMSHYTOT'O U3BEIIATENIS.
Heobs3aTenbHo, onTUyecKas JMHUS 3aJ€PKKU MTpeAHA3HAUEHA /IJ1s UCTIOJIb30BaHHUs COCTAaBE
OINTUYECKOMN CXEMbI TPAHCIIOPTHOM YAaCTU YIIOMSIHYTOT'O M3BELIATENSI.

[94] Takum oOpa30oM B KayeCcTBE CIIOCO0A MOHTAXKA JIMHEHHOMN YaCTH JU1s1 U3BELATeNsI
OXPaHHOTI'0 BOJIOKOHHO-ONITUYECKOTO 3asIBJIEH CIIOCOO MOHTAXKa JIMHEHHOM YacTh J1st
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, IIPU KOTOPOM MOHTAK OCYIIECTBIISIIOT
MIPY TOMOIIY KOHTeHHEpHOT O ycTporicTBa 600 17151 COOPKHU JTMHEMHOM YaCTU JIJ151 U3BEIaTeNs
OXPaHHOT'O BOJIOKOHHO-OTNITUYECKOTO, MPEICTABIISIONIEr0 OO0 KOHTEHHED C KPBIIIKOMH,
CoJIepKallUii OCHOBAHUE C OCBIO BpPAILEHUSI, HA KOTOPOW 3aKPEIJIEH Bpallatoluiics 0apadaH,
Ha KOTOPBI HAMOTAH BOJIOKOHHO-ONTHYECKUI KaOesIb TMHEMHOM YaCTH U3BeIaTes
OXPAHHOT'0 BOJIOKOHHO-ONTUYECKOT O, TpUUEM OapabaH COAECPKUT CPEICTBO TS 3aKPETIICHUS
Ha ero OOKOBBIX CTEHKAX COEAMHUTEbHOM MY ThI YIIOMSHYTON TMHEHHOM YaCTH, IJISI YETO
B 00paTHOM MOCIEI0BATEIIHbHOCTHA PA3MaThIBAIOT B HEOOXOIMMOM KOJIMYECTBE 3JIEMEHTBI
ONTUYECKOMN CXeMBbI U 3aKPETUISIIOT UX 10 IEPUMETPY KOHTpOJIIMpyeMor 30HbI. Heobs13aTenbHo,
MeXIy TopiaMu 6apabaHa U CTEHKAaMW OCHOBAHUS HA OCH BPAIlIEHUS BBITIOJTHEHBI
Or'PaHUYMTEIIH, OTPAHUUMBAIOIIME NIEpeMellieHre ObapabaHa BAOJIb OCU BPAIICHHUS.
Heobs3aTensHo, 0apabaH BBIIIOJHEH TAKUM 00pa30M, UTOOBI 00ECTIEUMBAIICS TOTTYCTUMBIN
paauyc u3ruda BOJIOKOHHO-oNTHYeCKOTO Kadensa. HeoOs3aTenbHo, HAa OOKOBBIX CTEHKAX
OGapabaHa BBINIOJIHEHBI TPOPE3U [JIs1 BHIBEICHUS BOJIOKOHHO-ONTUYECKOT O Kabes Ha
Hapy>XHYIO CTOPOHY CTeHKH OapabaHa u 3aBefieHUs ero oopatHo. HeoOs3artenbHo,
KOHTEHHEPHOE YCTPOMCTBO BBIMOJIHEHO C BO3MOKHOCTbHIO MHOTOKPATHOTO UCIIOJIb30BAHUS,
JIJIs 9yero obecrieueHa BO3MOKHOCTD U3BJIeUeHMs OapabaHa 111 HAMOTKHM Ha HETO JIMHEHHOM
yactu Apyroro uzsemarens. Heo0s3aTenpHO, yIOMSIHYTast COSAMHUTETbHAS My(Ta COJCPIKUT
pa3MelIeHHbIE B Hel CIUTMTTEPhI MHTepdepomeTpa MalikeTbCOHA U CIUTUTTEPHI
untepdepomerpa Maxa-Llenaepa. HeoOs3aTenpHo, ynomsiHyTas COeqMHUTEIbHAS MydTa
COJIEPKUT pa3MelIeHHbIE B HEH CIUTUTTEPbI MHTEphepomeTpa Maiikenbcona. HeobsizaTenbHo,
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPIKUT pa3MeIIeHHbIE B Hel CIUIUTTEPbI
untepdepomerpa Maxa-Llenaepa. HeoOs3aTenpHo, ymoMsiHyTas COSAMHUTETbHAS MydTa
COJICPKUT pa3MelIeHHbIE B Hell CIUIUTTEepbl HHTEphepoMeTpa CaHbsIKA U CIUTUTTEPHI
untepdepomerpa Maxa-Llenaepa. HeoOs3aTenpHo, ynomMsiHyTas COGAMHUTEIbHAS MydTa
COJICPKUT pa3MelIeHHbIE B HEW CIUIMTTEPbl HHTEphepoMeTpa MaikeabCoHa U CINIUTTEPbI
unteppepomerpa Canbska.

[95] OnucpiBaeMble paHee JIMHEMHBIE YaCTH MPEAIIOUYTUTEIIHbHO MOHTUPYIOTCS Ha
orpaxxaeHusX oxpaHsemoro pyboexa. Kak nmokazano Ha ¢wur. 7 1 8, mpeanouTUuTenbHO, He
OTrPAaHUYUBASICh, TAKUMHU OorpaxacHusiMU 700, 800 SIBIISIIOTCSA PA3JIMUHBIE CETYATHIE U UHBIE
OTpXIEHUS, HanOOJIee TUITMUHO MTPEICTABIISIONIME COOOM KOHCTPYKIIMIO U3 OMTIOPHBIX CTOJIO0B
701, 801, 3aKperuIeHHbIX Ha KAKOM-TIMOO (pyHIaMEHTE (HAIIpUMED, HE OTPAHUYUBASICH,
6eToHHOM WK cBaitHOM) 702, 802 MeK1y KOTOPBIMH MIPOTSIHYTO CETYATOE MOJOTHO 703 uu
HATSIHYTBhl HUTHU KoJitouel npoBosioku 803. IIpennoyTurenbHO, HE OTPAHUYUBASCH,
YIOMSIHYThIE OTPaXKICHUsI, BKJIIOUAs, HE OTPAaHUYMBASICh, CETUATHIC OTPAKIACHUS U KOTIOUYIO
MPOBOJIOKY, MPEICTABIISIOT COOO0M orpaxaenus, coorBercrBytomue OCT P 57278-2016
«Orpaxmenus 3amutHbIe. Kimaccudukanus. OOI1ue monoKeHus», U TAKMM 00pa30M OTHOCSITCS
K apMUpOBaHHOM Kojtoueit teHte (AKJI), apMupoBaHHOM CKPYyUEHHOMN KOJIFOUEH JICHTE,
O6apbepy 0€30MaCHOCTH CIMPATIBHOMY, Oapbepy 6€30MaCHOCTH INIOCKOMY, MHKEHEPHBIM
cpeacTBaM (DU3UIECKOM 3aIUThI, KOJIOYEH MPOBOJIOKE, MPOTUBOTAPAHHBIM 3aTPaXKICHUSIM,
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MIPOYUM OTPAKIACHUSIM, JIFOOBIX KJIACCOB, HE OTPAHUYUBASICH, 3AIIUTHBIM, OCHOBHBIM,
JIOTIOJTHUTEIbHBIM, TPEAYIPEIUTEIbHBIM, CTAIIMOHAPHBIM WJIK OBICTPOPA3BEPTHIBAEMBIM
(HOCUMBIM W/WJIW BO3UMBIM), CIUIOIIHBIM, CEKIIMOHHBIM, TJIYXUM, IPOCMATPUBAEMBIM, C
KECTKUM TJIYXMM IOJIOTHOM; C )KECTKUM PElIETYATHIM ITOJIOTHOM; C THOKUM ITOJIOTHOM M3
MPOBOJIOKH, WU ceTkH, u/viu crimpaiu AKJI; ¢ KoOMOMHUPOBAHHBIM MTOJIOTHOM,
MPEACTABIISIONIMM KaKy0-T1M00 KOMOWHAIMIO BBIIIIEYKA3aHHBIX TTOJIOTEH; C TOUEYHBIM (CBasl,
BUHTOBAS oropa, TpyOuaTasi 3a0MBHAsI OIIOpa) W/UIIA JICHTOYHBIM (PYHIAMEHTOM;
U3TOTOBJICHHBIM U3, HE OTPAHUYMBASICh, OETOHA U/WJIH Kelle300eTOHA, W/WIIU KUpIuya, W/uiu
MeTaJia, WM epeBa, Wiy MoJIMMEPHOro MaTepualia, U/Wiv ux Jr000i X KOMOUHAIUY.
[TpeanouturenbHO, HE OrPaHUUMBASICH, MEXIY OMOPHBIMU cTojibamu 701, 801, Takke
npoTsHyTO Haepire 704, 804 ¢ TOTTOIHUTEIbHBIMU HUTSIMU KOJIFOUEH ITIPOBOJIOKHU.
[TpennouturenbHO, HE OTpPaHUUYUBASICH, orpaxaeHue 700, 800 1OMOJTHUTETLHO CHA0KEHO
MMPOTAHYTOM B rpyHTE ceTKor 705, 805, mpeAnoUYTUTEIIbHO, YACThIO CETYATOTO IIOJIOTHA,
npengaTcTByouei noakony. [IpearnouyTuTenbHO, HE OTPAHUYUBASICh, UYYBCTBUTEIbHBIE
31eMeHThl 706 TMHENHON YacTy U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO
pasMelarTcs Ha ceT4aToM ITOJI0THE 703 10 KPUBOJIMHENHON CUHYCOUIATIbBHON TPAEKTOPUN
B OJIHY WJIU HECKOJIBKO JIMHUI, oOecrieunBasi TAaKUM 00pa30M JOTMOJTHUTEIBHYIO CBSI3aHHOCTh
3JIEMEHTOB CETYATOrO MOJI0THA 703, 4TO UCKITFOYAET BO3MOKHOCTh HECAHKLIMIOHUPOBAHHOT O
HAPYIIEHUS] OXPAHSIEMOT 0 IIEPUMETPA ITyTEM YACTUUHOT'O YCTPAHEHUS CETYATOTO OTPAKIACHUSI.
[TpeanouturenbHO, HE OrPAHUUUBASICH, YYBCTBUTEIIbHBIE 3JIEMEHTHI 806 JIMHEWHON YacTh
M3BEILIATENS OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO pa3MEIIAIOTCS HA IMHEMHOM OTPa’KICHUH,
00pa30BAHHOM HUTSIMH KOJTIOUel MpoBOIOKH 803 Takke MO CUHYCOUIAIIbHON TPAeKTOPUU
B OJTHY UJIM HECKOJIBKO JIMHUH, OOecrieunBasi TAKMM 0Opa3oM, CBSI3AHHOCTb MEXIy HUTSIMHU
KOJIFOUYEH MTPOBOJIOKH, UYTO UCKITIOYAET BO3MOXHOCTh HECAHKIIMOHUPOBAHHOTO HAPYIIEHUS
OXPaHSIEMOIO MEPUMETPA IMMYTEM YACTUYHOT'O YCTPAHEHUS KOIIOUEH TPOBOJIOKHU.
[TpennouTuTenbHO, HE OrPAHUYMBASICH, YyBCTBUTEIIBHBIE 3JIEMEHTBI 706, 806 TMHEHHON 4acTH
M3BELIATEIIS OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO pa3MeniaroTes Ha HaBepiuuu 704, 804
orpaKaeHus, 00pa30BAHHOM JIOTIOJTHUTETbHBIMM HUTSIMHU KOJTIOUEH IIPOBOJIOKH TAKKE IO
CUHYCOMJIAILHOM TPAaeKTOPUHX B OJHY WU HECKOJIHKO JIMHUM, 0OOecrieunBasi TAKUM 00pa3om,
CBSI3aHHOCTb MEXIY HUTSIMHU KOJIFOUEH IIPOBOJIOKH, UTO UCKITIOYAET BO3MOXKHOCTD
HECAHKIMOHUPOBAHHOI'O HAPYLIEHUSI OXPAHSIEMOTO IEPUMETPA ITyTEM YACTUIHOT'O YCTPAHEHUS
KOJIIOUEl MPOBOJIOKU WM MPEOI0JIEHUs iepuMeTpa cBepxy. [IpeanoururensHo, He
OI'PaHUYMBASICh, YyBCTBUTEIIbHBIC AJIEMEHTHI 706, 806 TMHEMHON YaCTH U3BELIATENS OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO Pa3MEIIAIOTCS HA TPOTUBONOAKOMHOM ceTke 705, 805 orpaxacHus,
YTO UCKJTIOYAET BO3MOXHOCTh HECAHKIIMOHUPOBAHHOT'O HAPYIIEHUSI OXPAHSAEMOTO IIEPUMETPA
IyTEM IOJIKOTIA MO OrpakaeHue. [ IpearnouTuTenbHO, HE OTPAHUYMBASICh, B OTCYTCTBUE
IIPOTUBOTIOIKOITHOM CETKH YYBCTBUTEIIbHBIE 3JIEMEHTHI 706, 806 JIMHEHHON YaCTH U3BEIIATENS
OXPAaHHOTO BOJIOKOHHO-OTNITUYECKOTO pa3MemarTcs Mexay pyamamentamu 702, 802 cToa60B
Ha ri1youHe HauOoJbIled BEPOSITHOCTU (PU3UUECKOTO BO3ACHCTBUS HA YYBCTBUTEIbHBIN
3JIEMEHT, YTO UCKITFOYAET BO3MOXHOCTh HECAHKIMOHUPOBAHHOTO HAPYLIEHUS] OXPAHSIEMOTO
MepuMeTpa MyTeM MOJAKOIIA MO/T OTPAXKIACHUE. YTTOMSIHYTHIE CETUATOE OTPAXKICHUE W/UITU
JIMHEWHOE Orpak/ieHre, 00pa30BaHHOE HUTSIMU KOJTFOUEH IPOBOJIOKH, 1aJIee TAK)KE UMEHYIOTCS
KaK «HECIUIOLIHOE MPEenATCTBUE». [ [py 3TOM Tak0O€e HECIIOIIHOE MPENSITCTBUE, KAK ITPABUIIO,
SABJISIETCS IPEUMYIIIECTBEHHO HEXKECTKUM, TO ECTh OT/IEIIbHBIE 3JIEMEHTHI TAKOT'O OTPAXKICHUS
MOTYT OBbITh O€3 CYIIECTBEHHBIX YCUIMI MTOBPEXKICHBI UK pa3pyIlIeHbl HapyluuTeaeM. B
KayecTBe MPUMepa, HO HE OTpaHUYEHUS, TIPETISITCTBUE MEXTY CTOJIOAMMU HE SIBJISIETCS CETYATHIM
OTPAXKICHUEM WM OTPAXKIECHUEM U3 JIMHUN KOJIFOUEH IIPOBOJIOKH, a SABJISIETCA
MPEUMYIIIECTBEHHO CIIOLIHBIM MPEMSITCTBUEM, TAKUM KaK, KAKOH-JIMOO MITAKETHUK, JTMOO
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CIUIOIIHOM 3a00p, TPUYEM B TAKOM CIIydae OTPa)KJICHUE COJICPIKUT YIIOMSIHYTOE HaBEpIIIUe,
Ha KOTOPOM Pa3MENIACTCA YYBCTBUTEIbHBIN 3JIEMEHT.

[96] Takum 0Opa3oM B KaUECTBE BApUAHTA OTPAKICHUS 3asIBJIEHO OTPaXKICHUE C TMHEHHOM
YACTBIO U3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, TIPEICTABIISIOIIEe COOOM cCeTuaToe
MOJIOTHO, TPOTSIHYTOE MEX/1Y YCTAaHOBJIEHHBIMHU HA ()YHITAMEHTBI CTOJIOAMHU, IIPUUYEM CETUATOE
IOJIOTHO COAEPKUT UYBCTBUTEIIbHBIN 3JIEMEHT M3BEIIATENISI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOT O, PA3MEIIECHHBIN 110 CETYATOMY IMOJIOTHY 10 KPUBOJIMHEHHOMN TPAEKTOPUH,
00ecreunBarolei TOMOJTHUTEIbHYIO CBSI3aHHOCTD JIEMEHTOB CETYATOrO MOJIOTHA.
Heo0s3aTenbHO, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIEpKAIIEN
unTeppepomerp Matikenbcona. HeoOs13aTebHO, UyBCTBUTEIbHBIN AJIEMEHT SIBJISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEISI OXPAHHOT O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOM
cxeMol, conepikaiieit uureppepomerp Maxa-Llennepa. Heobs3aTenpHo, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCS] YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSL OXPAHHOTO BOJIOKOHHO-
ONTUYECKOTO C ONITUYECKOM CXeMOM, cosieprkarieit unteppepomerp Canbsika. Heobs13aTenbHo,
YyBCTBUTEIbHbIN 3JIEMEHT SIBJISIETCSI YyBCTBUTEIILHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOM CXeMOM, cojieprkaliielt uHTepdepomeTp MalikenbcoHa
u unrepdepometp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIBHBIN JIEMEHT SIBJISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEISI OXPAHHOT O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOMN
cxeMotli, cosiepxalieit untepdepomerp MaiikenbcoHa u unrepdepomerp Maxa-Llennepa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIEpKAIIEN
unrepdpepomerp Maxa-Llennepa u uareppepomerp CaHbsika.

[97] Takum 0O6pa3oM B KaUeCTBE JPYroro BapuaHTa OTpaACHUS 3asIBJICHO OTpaXkIcHUE
C JIMHEMHOM YaCThIO U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, TPEACTABIISIIONIEE
co0oli TMHENHOE OTpaxK/ieHre, 00pa30BaHHOE HATSIHYTHIMU MEXIY YCTAHOBJIEHHBIMU Ha
dbyHIaMEHTHI CTOJI0AMU HUTSAMMU KOJIIOUEH MPOBOJIOKU, TPUUEM JIMHEHHOE OrpaKIecHUE
COJICP>KUT UyBCTBUTEIIbHBIN 3JIEMEHT U3BEIIATENSL OXPAHHOI'O BOJTOKOHHO-ONITUYECKOT O,
pa3MeIIeHHbIN TT0 TMHEHHOMY OT'PaKICHUIO TT0 KPUBOJIMHEMHOM TPAaeKTOPUH,
obecrnieunBaroleli CBI3aHHOCTh HUTEH KOJTtouel poBoIoku. HeoOs13aTenbHO, 4yBCTBUTEIHHBIN
3JIEMEHT SIBJISIETCS] UYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSL OXPAHHOTO BOJIOKOHHO-
ONITUYECKOTO C ONTUUYECKON CXeMOM, cofiepkalieit unrepdepomerp MalikenbcoHa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKONM CXEMOMH, COJIEpKAIIEN
unteppepomerp Maxa-Llennepa. HeoOs3atenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEIS OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOMN
cxemotit, coaepxariieii uHTepdepomeTp Canbsika. HeoOs3aTenpbHO, YyBCTBUTEIbHBIN 3JIEMEHT
SIBJISIETCS YyBCTBUTEIBHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO €
ONTUYECKOM CXeMOl, coaepxarien uurephepomeTp Maiikenbcona u uHTepdepometp CaHbsKa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C ONTUYECKON CXEMOM, CoJIepKallen
unrepdepomerp MalikenbcoHna u uareppepomerp Maxa-Llennepa. Heobs3atenpHo,
YyBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIILHBIM 3JIEMEHTOM M3BEILIATENSI OXPAHHOI'O
BOJIOKOHHO-OMTHYECKOT'O C ONITHUUYECKOM CXeMOM, coiepskalteit uHTepdepomeTp Maxa-Llennepa
u uateppepomerp CaHbsKa.

[98] Takum 06pa3oM B KayeCcTBE IPYrOoTro BApUaAHTA OTPAXKACHUS 3asIBJIEHO OT'paXKACHUE
C JIMHEMHOM YaCThIO U3BELIATEISI OXPAHHOTO BOJIOKOHHO-OIITHYECKOT O, ITPEICTABIISAIOLICE
co0otli orpakieHue, 00pa30BaHHOE MPEMATCTBUEM, TPOTSIHYTHIM MEX/1y YCTAHOBJIEHHBIMU
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Ha (pyHIaMEHTBI CTOJIOAMU, COAEPIKAIIMMHU MPOTSIHYTOE MKy HUMHU HaBEPIIIKE,
00pa30BaHHOE HUTSAMMU KOJIFOUEH TPOBOJIOKH, TPUYEM HABEPIIIUE COJIEPKUT UyBCTBUTEIIHHBIN
3JIEMEHT U3BELIATENSI OXPAHHOI'O BOJIOKOHHO-OITUYECKOT 0, PA3MEILICHHBIN 10 HABEPLIUIO
10 KPUBOJIMHEMHOM TPAEKTOPUM, OOECIIEUMBAIOIIEH CBI3aHHOCTh HUTEN KOJIFOUEH IPOBOJIOKH.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 2JIEMEHTOM
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITHYECKOTO C ONITUUYECKOM CXEMOM, COepkKalen
uHTephepomerp MatikenbcoHa. HeoOs13aTeIbHO, UyBCTBUTEIIBHBIN AJIEMEHT SIBJISICTCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM MU3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOHN
cxeMol, conepxarineit unreppepomerp Maxa-Ilennepa. HeoOsi3aTenbHO, UyBCTBUTETbHBIN
3JIEMEHT SIBIISIETCS YyBCTBUTEIILHBIM 3JIEMEHTOM M3BELLIATENSI OXPAHHOI'O BOJIOKOHHO-
OTITUUECKOTO C ONITUYECKOM CXeMOl, conieprkartieit unreppepomerp Canbsika. Heobs3aTenbHo,
YYBCTBUTEJIbHBIN 3JIEMEHT SIBJISETCSI YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT'O C OIITUYECKOM CXeMOM, coieprkaliielt uHTepdepomeTp MalikeabcoHa
u uatepdepometrp Canbsika. HeoOs3aTeTbHO, UyBCTBUTEIBHBIN JIEMEHT SIBJISETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM HU3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOHN
CXeMoii, comeprkatiet nuareppepomerp Maiikenbcona u uHTepdepomerp Maxa-Llennepa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 2JIEMEHTOM
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOM CXEMOM, COepkKaLen
unteppepomerp Maxa-Llennepa u uateppepomerp Canbska. HeoOs3aTenbHO, MpensTCTBUE
SIBJISIETCS] CETUAThIM NOJT0OTHOM. Heobs13aTenbHO, MPEnsTCTBUE SBIISIETCS JIMHEHHBIM
OrpakJIeHUeM, 0Opa30BaAHHBIM HUTSAMHU KOJII0UEH TpoBoIokU. HeoOs13aTenbHO, MPEensTCTBUE
ABJISETCS] IPEUMYIIIECTBEHHO CIUIOIIHBIM MPENSTCTBUEM.

[99] Takum 0O6pa30M B KaUeCTBE BapUaHTA OTPAXKIEHUS CO CPEACTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJIEHO OTPakJACHUE CO CPEACTBOM ISl OOHAPYKEHUS TTOJIKOIIA C JIMHEWHOM
YaCThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, MTPEACTABIISIIONIEE COOOM
OrpaxkJieHue, 00pa30BAHHOE MPEMSATCTBUEM, TPOTSIHYTHIM MEX/1y YCTAHOBJIEHHBIMU HA
(byHIAMEHTBI CTOI0AMMU, COACPIKALMMU IMTPOTSHYTYIO MEKIY HUMU B TPYHTE CETKY, HA KOTOPOUH
pa3MeleH 4yBCTBUTENBHBIN 3JIEMEHT JIMHENHOMN YaCTHU U3BELLIATEIISI OXPAHHOT'O BOJIOKOHHO-
ontuueckoro. Heo6s3aTenbHO, 4yBCTBUTEIBHBIN AJIEMEHT SIBJISIETCS] YYBCTBUTEJIHHBIM
3JIEMEHTOM U3BEILIATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT'O C ONITUYECKON CXEMOH,
coaepikatiert nHTephepomeTp Malikenbcona. HeoOs3aTeTbHO, YyBCTBUTEILHBIN JIEMEHT
SABJISIETCS] YyBCTBUTEIIBHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C
OTNITUYECKOM CxeMoii, coaepikatiet uaTephepometp Maxa-Ilennepa. HeoOs3aTenbHo,
YyBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS YyBCTBUTEIIbHBIM 3JIEMEHTOM WM3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOM CXeMOoM, coaiepxkartieit unrepdepomerp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEIILHBIM 3JIEMEHTOM
M3BEIIATEIISA OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C OIITUYECKON CXEMOM, COIEpKAIIEeH
uaTepdepomeTp Matikenbcona u uateppepomerp Canbsika. HeoOs3aTenbHO, 4yBCTBUTEIBHBIIMA
3JIEMEHT SIBIISIETCS] YyBCTBUTEIILHBIM 3JIEMEHTOM M3BEILLIATENSI OXPAHHOI'O BOJIOKOHHO-
OTITUYECKOTO C ONTUUYECKON CXEMOM, cofiepkaleit uurephepomerp MalikenbcoHa U
untepdepomerp Maxa-Llennepa. Heobs13aTenbHO, 4yBCTBUTEIIBHBIN 2JIEMEHT SIBJISETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BEIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKON
cxeMoM, conepxkaineit unrepdepomerp Maxa-Llenaepa u uarepdepomerp CaHbsKa.
Heobs13aTenbHo, MpensTCTBUE SIBIISIETCS CETYATHIM MOJI0THOM. HeoOs13aTenbHO, MpensiTCTBUE
SIBJISIETCS JIMHEMHBIM OTPaXK/IeHUEeM, 0Opa30BaAaHHBIM HUTSIMU KOJIIOUEH TPOBOIOKH.
Heobs3aTenbHo, MpensiTCTBUE SBIISIETCS TPEUMYIIIECTBEHHO CIUIOIIHBIM MPENSTCTBUEM.

[100] Takum 06pa3oM B KauecTBe APYroro BapuaHTa OTPaKIECHUSI CO CPEACTBOM
0OHapyKEeHUsI MMOJIKOIIA 3asIBJIEHO OTPaXJICHUE CO CPEACTBOM JJIs1 OOHAPYKEHHUS MTOJKOIA C

Crp.: 59



10

5

20

25

30

35

40

45

RU 2777954 C2

JIMHEWHOW YaCThIO U3BEIIATENIS OXPAHHOTO BOJIOKOHHO-ONITUYECKOT O, ITPEICTABIISIONIEE
co0otli orpaxkieHue, 00pa30BaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEX/1y YCTAHOBIEHHBIMU
Ha (pyHIaMEHTBI CTOJI0AMU, MEXKIY KOTOPBIMU B TPYHTE Ha ITyOHHE HAuOOJIbIIIeH BEPOSITHOCTU
(bU3MUECKOTO BO3/ICICTBHUS TPOTSHYT YyBCTBUTEIbHBINM JIEMEHT JIMHEMHOM YACTH M3BELIATEIIS
OXPaHHOT'0 BOJIOKOHHO-ONTHYeCKOT0. Heobs3aTeNnbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBIISETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKON
cXeMoW, cosiepxkaineit unrepdepomerp MaiikenbcoHa. Heo0s3aTenbHO, UyBCTBUTEITBHBIM
3JIEMEHT SIBIISIETCSl YyBCTBUTEIILHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOI'O BOJIOKOHHO-
OTITUYECKOTO C ONITHUYECKOM CXeMOM, coiepkarleit nurepdepomerp Maxa-Llenaepa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIbHBIM 3JIEMEHTOM
U3BELIATESL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT'O C OIITHYECKON CXEMOM, coAepKaIlen
untepdpepomerp Canbsika. HeobOs13aTebHO, UyBCTBUTEIBHBIN 2JIEMEHT SIBJISETCS
YYBCTBUTEJIbHBIM 3JIEMEHTOM MU3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOHN
cxeMol, cosiepxaineit unrepdepomerp MaiikenbcoHa u uHTepdepomeTp CaHbska.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIbHBIM 3JIEMEHTOM
U3BELIATEISL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT'O C OIITHYECKON CXEMOM, coAepKallen
untepdepomerp Matikenrcona u uureppepomerp Maxa-Llennepa. HeobszatenbHo,
YYBCTBUTEJIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITHUECKOTO C ONITUYECKOM CXeMOM, cosieprkarneit uaTepdepomerp Maxa-Ilennepa
u unrepdepometp Canbsika. HeoOs3aTenbHO, MPENIATCTBUE SIBISETCS CETYATHIM MTOJIOTHOM.
Heo0s3aTenbHo, NpensiTCTBUE SIBJISIETCS JIMHEHHBIM OTPaXXACHUEM, 00pa30BaHHBIM HUTSIMU
KoJrouel mpoBoJioku. HeoOsi3aTenbHO, MpensTCTBUE SIBISETCS MPEUMYIIECTBEHHO CIUTOIIHBIM
MIPENSATCTBUEM.

[101] TakuMm 0Opa3oM B Ka4ecTBE CIOCO0a 3aKperUIeHUs TMHEHHON YacTy U3BEIaATeNs
OXPAHHOT'O BOJIOKOHHO-ONITUUECKOTO Ha OTPAXKIEHUU 3asIBJICH CITOCOO 3aKPEIUICHUS JIMHEHHON
YACTHU U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO HA OTPAXKICHUH, TPU KOTOPOM
3aKPEIUISIOT UYyBCTBUTEIIbHBIN 3JIEMEHT JIMHEHHOMN YaCTH U3BEILIATEIISI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOI'0 HA MPETATCTBUMU B COCTABE OTPAKAECHUS 1TO KPUBOJIMHEMHON TPAEKTOPUH,
o0OecreurBaroleil BAOPaMOHHYIO YYBCTBUTEIBHOCTD U CBI3aHHOCTH 3JIEMEHTOB ITPEMSTCTBUS
Mexay coboit. HeoOs13aTenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIIBHBIM
3JIEMEHTOM M3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OINTHYECKOT'O C ONTUYECKON CXEMOH,
cojaepkaiiert uHTephepometp Matikenbcona. HeoOs3aTenbHO, YyBCTBUTEIbHbBIN 3JIEMEHT
SIBJISIETCS YyBCTBUTEIBHBIM 3JIEMEHTOM U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-ONTHYECKOTO €
ONITUYECKOM cxeMoil, coaeprkatien uutephepomerp Maxa-ILennepa. Heo6s3atenbHo,
YYBCTBUTEJIbHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO C OIITHUECKOM CXeMOM, cofiepxkaleit nurepdepomerp CaHbsKa.
Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIBHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKallen
untephepomerp Maiikenbcona u uaTepdepomerp Canbsika. Heobs13aTenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCS YYBCTBUTEIIbHBIM 3JIEMEHTOM M3BEIIATENSL OXPAHHOTO BOJIOKOHHO-
OINTUYECKOTO C ONITUYECKOM CXeMOH, cosiepkalieit unrepdepomeTp MarikenbCoHa U
unteppepomerp Maxa-lLlennepa. HeoOs3atenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEISI OXPAHHOT O BOJIOKOHHO-OITUYECKOTO C ONTUYECKOMN
cxeMol, conepxaitieit untepdpepomerp Maxa-Llenaepa u untepdepomerp Canbska.
Heobs3atenbHo, mpensiTCTBUE SIBIISIETCS CETYATHIM MOJIOTHOM. HeoO0s13aTenbHO, TpensaTCTBUE
SBJISIETCS JIMHEWHBIM OT'paKAeHUEeM, 00Pa30BaHHBIM HUTSIMU KOJIIOUEH MIPOBOJIOKH.

[102] Takum 06pa3oM B KAUECTBE APYTOro OTPAKICHUS 3asIBJIEHO OTPAXKICHUE C TMHEHHOM
YACThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, TIPEICTABIISIIONIee COOOM
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orpaxaeHue, 00pa30BaHHOE HECIUIOUIHBIM MPEMSTCTBUEM, POTSIHYTHIM MEXTY
YCTaHOBIICHHBIMM Ha (DYyHIAMEHTBI CTOJIOAMU, TPUUEM HECTUTONTHOE ITPETISITCTBUE COICPIKUT
YyBCTBUTEIIbHBIN 3JIEMEHT U3BELLATENS OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILIEHHBIN
10 HECIUIOIIHOMY IPEMSITCTBUIO 110 KPUBOJIMHEMHOMN TPAEKTOPUM, 00ECIIeUnBaIOIIeH
BUOPAIMOHHYIO UYBCTBUTEILHOCTD U JOTIOJIHUTEIBHYIO CBI3aHHOCTH 3JIEMEHTOB HECTUTOIIHOTO
MPENATCTBUSA, [IPUUYEM U3BEILIATEIIEM OXPAHHBIM BOJIOKOHHO-ONITUYECKUM SIBIISIETCS
U3BEIATENh, ONIMCAHHBIN paHee CO CChIIKOM Ha ¢ur. 1.

[103] Takum 06pa3oM B Ka4eCTBE IPYTrOro OTPAXKICHUS 3asIBJIEHO OTPaXKIEHUE C IMHEHHOM
YACTBIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONITUYECKOT O, TIPEICTABIISIIONIEEe COOOM
orpaxzaeHue, 06pa30BaHHOE HECIUIOLIHBIM MPEMSITCTBUEM, IPOTSHYTHIM MEXTY
YCTaHOBJICHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTUIOIIHOE MPETISITCTBUE COCPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BELIATENIS OXPAHHOT'O BOJJIOKOHHO-ONTUYECKOT O, PA3MEILIEHHbIN
10 HECILJIOIITHOMY MPEMNSITCTBUIO 110 KPUBOJUHEHHON TPAEKTOPUH, 00ecIIeunBaIoei
BUOPALMOHHYIO UYBCTBUTEILHOCTD U JJOTIOJIHUTEIHHYIO CBSI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENATCTBUSA, IPUYEM U3BEILIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBIISIETCS
U3BEIATEh, OTIMCAHHBIN paHee CO CChIIKOM Ha (ur. 2.

[104] Takum 06pa3oM B KaueCTBE APYTroro OrpakIeHUs 3asIBJIEHO OTpak/ICHUE C TMHEMHOM
YaCThIO U3BEIIATENIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, TIPEACTABIISIIONIEE COOOM
OrpaxkJieHue, 00pa30BaHHOE HECIIOIIHBIM MPEMSITCTBUEM, TPOTSIHYTHIM MEXY
YCTaHOBJIEHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTIOIIHOE MPETSITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OITUYECKOT O, PA3MEILICHHBIN
10 HECIUIOIIHOMY MPEMSTCTBHUIO 10 KPUBOJIMHEMHON TPAEKTOPUH, OOeCIIeunBaIOIIek
BUOPALMOHHYIO UyBCTBUTEIIBHOCTD U JOTIOJIHUTEIBHYIO CBI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENSITCTBUSA, IPUYEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-ONITUYECKUM SIBIISIETCS
U3BEIaTeNlh, ONTMCAHHBIN paHee CO CChIIKOM Ha (ur. 3.

[105] Takum 06pa3oM B KaUeCTBE APYTrOro OrpakICHUS 3asIBJIEHO OTPAXKICHUE C TMHEHHOM
YACThIO U3BEIIATENIS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, MPEACTaBIISIIONIEE COOOM
OrpaxkJieHre, 00pa30BaAHHOE HECIUIOIIHBIM MPEMSTCTBUEM, TPOTSIHYTHIM MEXY
YCTAHOBJIEHHBIMU Ha (DYHJIAMEHTBI CTOJI0aMU, TPUUYEM HECIUTOIITHOE MPEMSTCTBUE COACPIKUT
YyBCTBUTEIIbHBIN 3JIEMEHT U3BELLATENS OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILIEHHBIN
10 HECIUIOIITHOMY IPEMSITCTBUIO 110 KPUBOJIMHEMHON TPAEKTOPUM, 0OeCIIeunBaIOIIeH
BUOPALMOHHYIO UYBCTBUTEIILHOCTD U JIOTIOJTHUTENIBHYIO CBI3aHHOCTD 3JIEMEHTOB HECIUIOIITHOTO
MPENATCTBUSA, IPUYEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBIISIETCS
U3BeIATeNb, ONIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 4.

[106] Takum 06pa3oM B KaUECTBE APYTrOro OTPAKICHUS 3asIBJIEHO OTPAXKICHUE C TMHEMHOM
YaCThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, TIPEICTABIISIIONIee COOOM
orpaxaeHue, 00pa30BaHHOE HECIUIOUIHBIM MPEMSTCTBUEM, POTSIHYTHIM MEXTY
YCTaHOBIICHHBIMM Ha (DYyHIAMEHTBI CTOJIOAMU, TPUYEM HECTUTOIITHOE ITPETISITCTBUE COICPIKUT
YyBCTBUTEIIbHBIN 3JIEMEHT U3BELLIATENSI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILICHHBIN
10 HECIUIOIIHOMY IPEMSITCTBUIO 110 KPUBOJIMHEMHOMN TPAEKTOPUM, 00eCIIeunBaIOIIeH
BUOPAIMOHHYIO UYBCTBUTEIBHOCTD U JJOTIOJIHUTEIBHYIO CBI3aHHOCTH 3JIEMEHTOB HECIUTOIIHOTO
MPENATCTBUSA, IPUUYEM U3BEILIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBIISIETCS
W3BEIIATENb, ONMCAHHBIN paHee CO CChUIKOM Ha (ur. 5.

[107] TakuM 06pa3oM B KauecTBe APYroro Orpa)xJaeHust CO CPeICTBOM OOHAPYKEHHUSI
MOJIKOTIA 3asIBJIEHO OTPaKJACHUE CO CPEACTBOM OOHAPYKEHUS MTOJKOIA C IMHEHHON YaCThIO
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT0, MPEJACTABIISIONIEE COOOM OrpaKaeHHe,
00pa3oBaHHOE MPEMNSTCTBUEM, TPOTSIHYTHIM MEXy YCTAHOBIICHHBIMU Ha (PYHIAMEHTHI
CTOJI0aMM, MKy KOTOPBIMH B TPYHTE Ha TITyOMHE HAUOOJIbIIIEH BEPOSITHOCTH (PU3NIECKOTO
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BO3JICUCTBUSA IPOTSIHYT YYBCTBUTEIIbHBIN 3JIEMEHT JIMHEWHON YaCTH U3BEIIATEIISI OXPAHHOTO
BOJIOKOHHO-ONITUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCSA
U3BeIaTeNhb, OMIMCAHHBIN paHee co cChUIKOM Ha ¢ur. 1. Heobs3aTenbHO, YITOMSIHY ThIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPEIICH Ha MPOTAHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[108] TakuM 00pa3oM B KauecTBe APYTrOro Orpa)xJaeHUs CO CPEICTBOM OOHAPYKEHHUSI
MTOJIKOTIA 3aSIBJICHO OTPaXKJIEHUE CO CPEICTBOM OOHAPYKEHUS TOIKOIA C IMHEHHOM YaCThIO
U3BEIIATENSl OXPAHHOT'O BOJIOKOHHO-OMITUUECKOT 0, TPEACTABIISIONIEE COOO0M OTpaKeHue,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEXKy YCTAHOBIIEHHBIMU HA (PYHIAMEHTHI
CTOJI0aMM, MKy KOTOPBIMH B TPYHTE Ha TIIyOMHE HAaUOOJIbIIEH BEPOSITHOCTH (PU3UIECKOTO
BO3JIEUCTBUS IPOTSAHYT YYyBCTBUTEIBHBIN 3JIEMEHT JIMHEMHOM YaCTU U3BELLIATEIISI OXPAHHOT'O
BOJIOKOHHO-ONTUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBJISIETCS
W3BEIIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 2. HeoOs3aTebHO, YITOMSIHY ThIN
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPEIUICH Ha TPOTSIHYTON MEXYy CTOJIOAMU B TPYHTE CETKE.
[109] TakuM 00pa3oM B KauecTBE APYrOro OrpaxaeHHs CO CPEICTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJICHO OTPaXK/IEHUE CO CPEICTBOM OOHAPYKEHUS MOIKOIA C IMHEHHOM YaCThIO
U3BELIATEIS] OXPAHHOT'O BOJIOKOHHO-OMTUUECKOT 0, TPEACTABIISAIONIEE COOOM OTpaKIeHHE,
00pa30BaHHOE MPEMATCTBUEM, TPOTSIHYTHIM MEX/1y YCTAHOBJIEHHBIMU Ha (DYHIAMEHTHI
CcTOJI0AMHU, MEXKTy KOTOPBIMHU B TPYHTE Ha TIIyOMHE HAUOOJIbIIIeH BEPOSITHOCTH (PU3UUECKOTO
BO3JIEHUCTBUS IPOTAHYT UYBCTBUTEIIbHBIN JJIEMEHT JJUHEUHON YaCTH U3BELLIATENIST OXPAHHOT O
BOJIOKOHHO-OITTUYECKOT' O, ITPUUEM U3BELATEIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCS
U3BEIIATENb, ONIMCAHHBIN paHee co cCbUTKOM Ha ¢ur. 3. Heobs13aTenbHO, YTOMSHY ThIM
YYBCTBUTEIbHBIN 3JIEMEHT 3aKPEIUIEH Ha MPOTAHYTON MEX]Yy CTOJIOAMU B TPYHTE CETKE.
[110] TakuM 06pa3oM B KauecTBe APYroro OrpaxaeHus CO CPEICTBOM OOHAPYKEHUSI
MOJIKOTIA 3asIBJIEHO OTPakJCHUE CO CPEACTBOM OOHAPYKEHMS MTOJKOIIA C IMHEHHOM YaCThIO
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OMTUYECKOTO, MPEACTABIIsONIEe COOOM OrpaKaeHue,
00pa3oBaHHOE MPENSTCTBUEM, ITPOTSHYTHIM MEKy YCTAHOBIICHHBIMHA Ha (DYHIaMEHTHI
CTOI0aMU, MKy KOTOPBIMU B TPYHTE Ha TJIyOMHE HAUOOJIbIIeH BEpOSITHOCTH (PU3UYECKOTO
BO3JIEHUCTBUS IPOTSAHYT UYBCTBUTEIILHBIN JJIEMEHT JIMHEMHON YaCTH U3BELLIATEIISI OXPAHHOT O
BOJIOKOHHO-ONITUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-ONITUYECKUM SIBJISIETCSA
U3BeIATeNh, OMIMCAHHBIN paHee co CChUIKOM Ha ¢ur. 4. Heobs13aTenbHO, YITOMSIHY ThIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPEIUICH Ha MPOTSAHYTOM MEX/1y CTOJI0AMU B TPYHTE CETKE.
[111] TakuM 06pa3oM B KauecTBe APYroro orpa)xjaeHust CO CPeICTBOM OOHAPYKEHUSI
MOJIKOTIA 3asIBJIEHO OTPaKJACHUE CO CPEACTBOM OOHAPYKEHUS MTOJKOIA C IMHEHHON YaCThIO
U3BEIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT0, MPEACTABIISIONIEE COOOM OrpaKaeHHe,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEXKy YCTAHOBIICHHBIMU Ha (PYHIAMEHTHI
CTOJI0aMM, MKy KOTOPBIMH B TPYHTE Ha TITyOMHE HAUOOJIbIIIEH BEPOSITHOCTH (PU3NIECKOTO
BO3JICUCTBUSA IPOTSIHYT YYBCTBUTEIIbHBIN 3JIEMEHT JTMHEWHON YaCTH U3BEIIATEIISI OXPAHHOTO
BOJIOKOHHO-ONITUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCSA
U3BeIaTeNh, OMIMCAHHBIN paHee co CChUIKOM Ha ¢ur. 5. Heobs13aTenbHO, YITOMSIHY ThIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPEIICH Ha MPOTAHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[112] Takum 06pa3oM B KauecTBE IPYroro BApUaHTa OrPAKICHUS 3asIBJICHO OrPaKIEHUE
C JIMHEMHOMN YaCThIO U3BELIATEIS] OXPAHHOIO BOJIOKOHHO-ONTUYECKOT' O, IIPEICTABIISAIOLICE
co0otli orpaxxieHue, 00pa30BaHHOE HECIUIOMIHBIM MPEMSITCTBUEM, TPOTSIHYTHIM MEXTY
YCTaHOBJIEHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTUIOIIHOE MPETISITCTBUE COCPIKUT
YYyBCTBUTEJIbHBIN 3JIEMEHT U3BELLATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT' O, Pa3MELLCHHBIN
10 HECIUIOIIHOMY MPEMSTCTBUIO 10 KPUBOJIMHEHHON TPAEKTOPUH, OOeCIieurBaIOIIek
CBSI3AHHOCTD 3JIEMEHTOB HECIUIOLIHOTO MPEIATCTBUSA, IPUUYEM YIIOMSIHYTHIM U3BELIATEID
COZIEPXKUT anmnapaTHYIO JUHUIO 3a/IePKKH, TPEACTABISIONIYIO0 COOON ONTUYECKYIO JTUHUIO
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3aJIePYKKH, BBITTOJTHEHHYIO TTOCPEICTBOM COEIMHEHUS B ONITUYECKYIO 1IEeTTb HEOOXOIUMOM
JUTUHBI PE3€PBHBIX )KUJT BOJIOKOHHO-ONITUYECKOTO Kabesi. Heobs3aTenbHO, 4yBCTBUTEIBHbIN
3JIEMEHT SIBIISIETCS UYBCTBUTEIbHBIM 3JIEMEHTOM U3BEIATENS OXPAHHOI'O BOJIOKOHHO-
OTNITUYECKOTO C ONITUUYECKOM CXeMOM, coaeprkalieit uurephepomerp MalikenbCoHa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 2JIEMEHTOM
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITHYECKOTO C ONITUUYECKOM CXEMOM, COepkKalen
unTepdepomerp Maxa-Llennepa. HeoOs3aTennbHO, 4yBCTBUTEIHHBIN JIEMEHT SIBIISETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BEIATEIISI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKOM
cxeMoM, conepskarieit uateppepomeTp Canbsika. HeoOs13aTeTbHO, UyBCTBUTEITBHBIN 3JIEMEHT
SBJISIETCSA YYBCTBUTEIIBHBIM 3JIEMEHTOM U3BELIATENISI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOI'O €
OTITHUUECKOI CXeMOI, cofiepxartiert unrephepomeTp Maiikenbscona u uHTepdepomerp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEIIATEIISA OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKON CXEMOM, COIEpKAIIEeH
unTeppepomerp Matikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3aTenpHo,
YYBCTBUTEIIBLHBIN JIEMEHT SIBJISIETCS UYBCTBUTEIBHBIM 3JIEMEHTOM M3BEILATENSI OXPAHHOTO
BOJIOKOHHO-OIITHUECKOTO C ONITUYECKOM CXeMO, coteprkartieit untepdepomerp Maxa-Ilenaepa
u untepdepomeTp Canbsika. Heobs3aTenbHO, MPEMSTCTBUE SIBIISETCS CETYATHIM MTOJTOTHOM.
Heo06s3aTenbHO, TPEnsTCTBUE SIBIISIETCS JIMHEWHBIM OT'paKIeHUEM, 00pa30BaHHBIM HUTSIMU
KOJIIOYEHN IIPOBOJIOKH.

[113] Takum 06pa3oM B KauecTBe APYroro BapuaHTa OTPaKIEHUSI CO CPEACTBOM
00OHapyXeHUS TTOJIKOIIA 3a5IBJICHO OT'PAXKICHUE CO CPEICTBOM [ OOHAPYKEHUS MOJIKOTA C
JIMHEMHOW YaCThIO U3BEIATENSl OXPAHHOI'O BOJIOKOHHO-ONITUYECKOT O, IIPEACTABIISAIOLIEE
co00i1 orpak/ieHre, 00pa30BaHHOE MPEIMSITCTBUEM, IIPOTSIHYTHIM MEX/1y YCTAHOBJICHHBIMU
Ha (pyHTaMEHTBI CTOJI0AMMU, MEXKIY KOTOPBIMH B TPYHTE Ha IITyOMHE HAaUOOJTBIICH BEPOSTHOCTH
(hM3MUECKOTO BO3/ICHCTBUS MPOTSHYT YyBCTBUTEIbHBIN 3JIEMEHT JIUHEHHOM YaCTH U3BEIIATEIIS
OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO, IPUYEM B COCTABE ONTUYECKON CXEMBI U3BEIIATEIIS
OXPAaHHOT'O BOJIOKOHHO-OIITUYECKOT'O UCIIOJIb30BAHA allllapaTHAs JIMHUS 3aICPXKKH,
BBINOJIHEHHAS! ITOCPEICTBOM COEAMHEHHUS B O TUUECKYIO LETTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX
YKUJT BOJIOKOHHO-OTNITUYECKOTO Kabens. HeoOs3aTenbHO, 4yBCTBUTENBHBIN AJIEMEHT SIBJISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKOMN
CcXeMoM, cosiepxkaineit unrepdepomerp MaiikenbcoHa. Heo0s3aTenbHO, 9yBCTBUTEITBHBIM
3JIEMEHT SIBIISIETCS UYBCTBUTEIbHBIM 3JIEMEHTOM U3BEIIATENSL OXPAHHOI'O BOJIOKOHHO-
OTNITUYECKOTO C ONITHUYECKOM CXeMOM, cofiepkarlieit nurepdepomerp Maxa-Llenaepa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIbHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT'O C OIITHYECKON CXEMOM, coAepKaIlen
unteppepomerp Canbsika. HeobOs13aTebHO, UyBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BEIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUYECKOMN
cxeMoM, cosiepxaineit unrepdepomerp MaiikenbcoHa u uHTephepomeTp CaHbsKa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIIbHBIM 3JIEMEHTOM
U3BELIATEISL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT'O C OIITHYECKON CXEMOM, coAepKallen
untepdepomerp Matikenrcona u uureppepomerp Maxa-Llennepa. HeobszatenbHo,
YYBCTBUTEJIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITHUECKOTO C ONITUYECKOM CXeMOM, costeprkarieit uaTepdepomerp Maxa-Ilennepa
u unrepdepometp Canbsika. HeoOs3aTenbHO, MPENIATCTBUE SIBISETCS CETYATHIM MTOJIOTHOM.
Heo0s3aTenbHo, NpensiTCTBUE SIBJISIETCS JIMHEHHBIM OTPaXXACHUEM, 00pa30BaHHBIM HUTSIMU
KoJII0Uel nmpoBosioku. HeoOs13aTenbHO, YTOMSIHYThIN 4yBCTBUTENIBHBIN 3JIEMEHT 3aKPEIlIeH
Ha IPOTSIHYTON MEXIy CTOJIOAMU B TPYHTE CETKE.

[114] HexoTopas IUHEHHAs YaCTh ONMMChIBAEMBIX CO CCBUIKOM Ha (ur. 1-5 u3Bermaresnei
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OXPaHHBIX BOJIOKOHHO-ONTUYECKHUX, & TAKKE IPOUYMX YCTPOWCTB, B COCTABE KOTOPBIX
WCIOJIb3YIOTCS] UyBCTBUTEIIbHBIE 3JIEMEHTHI UJIM TPAHCIIOPTHBIE YACTH B BUIE BOJIOKOHHO-
ONTUYECKUX U IPYTUX Kabesel, MOKeT ObITh ylIoKkeHa B TpyHT. OCHOBHBIM TpeOOBaHUEM K
YKIJIQJIKE KaKOT0-JIMOO KaOellst B IPYHT SIBIISIETCS] 00ECIIEYEHHE INIOTHOT'O KOHTAKTA BOJIOKOHHO-
ONITUYECKOTO KabeJIsi C TPYHTOM U CHU)KEHUE BPEMEHU OKUIAHUS €CTECTBEHHOTO YIIJIOTHEHUS
CPYHTa BOKPYT KaOess, HaXOIAIIETrocsl B 3aBUCUMOCTH OT MOT'OJIHBIX YCIIOBUIA.
[TpeanoyTuTenbHO, HE OTPAHUUMBASICh, B TPYHT MOTYT IOJIJIEKATh YKJIA/IKE UyBCTBUTEIbHbIE
3JIEMEHTHI JIMHEWHOM YaCTH U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO, & TAKKE
TpaHcropTHbIe yacTu. [1pu 3TOM IpH yKiIagke B TPYHT MOXKET OBITh TPUMEHEH
MEeXaHU3UPOBAHHBIN CIOCO0 YKIAAKU. [IpeanouTuTenbHO, He OTpaHUYMUBASCh, TAKOM
MEXaHU3UPOBAHHBIN CITIOCOO YKJIaJKU OCYILLIECTBIISIETCS C UCIIOJIb30BAHUEM KaleeyKiIauruKa
¢ V-00pa3HbIM m1yrom (V-plow), onucanHoro, HarpuMmep B ctatbe CaabikoBa @.P., u 1p.
«CoBpeMeHHBIE CUCTEMBI IpeHaXa», xkypHall [Toamumeprsie TpyOsl Ned (50), HOs1O0ph 2015,
TaKUM 00pa30M BKIIFOUEHHOTO B HACTOSAILMI TOKYMEHT OCPEICTBOM CChUIKH.
[TpeanouTuTenbHO, HE OTPAHUYMBASICH, YITIOMSHYTHIM KaOeIeyKJIaTYMKOM SIBJISIETCS IPEHAKHAS
MamrHa Komatsu D65P V-plow Bulldozer uinu Tomy 1nogoOHast ApeHaxHasi MalllMHa.
[TpennouturenbHO, HE OTPAHUUYMBASICH, HA V-00pa3HOM IUTyTe APEHAKHOW MAIlIMHBI, JIMOO
Ha Ky30B€ APEHAKHOW MAIlIMHBI 3aKPEIUISIIOT Pa3MOTOYHOE YyCTPOWCTBO, HAIIPUMED, HE
OrpaHUYMBASICh, OOPA30M, AHAJIOTUYHBIM YCTAHOBKE Pa3MOTOYHOT'O YCTPOMCTBA JIsl
kabeneyknaaunka TM10.00 TCT15 KBI'-280 (kak aTo yka3ano o URL: http://web.archive.org/
web/20200120005256/http://tm10.ru/catalog/kabel/kvg280/, BKIIFOUEHHBIM B HACTOSILIEE ONMCAHNE
MyTEM OTCBUIKH), HA KOTOPOM yCTaHABJIMBAIOT Bpallaloluiics 6apabaH ¢ BOJJOKOHHO-
OTNITUYECKUM KaOelleM, HallpuMep, He OrPaHUYMBAsICh, 0apabaH ONMMCAHHBIN paHee CO CChLTKON
Ha ¢ur. 6. [IpeanmouTuTeIbHO, HE OTPAHUYMBASICH, TIEPE HAUATIOM YKJIAIKUA KaOeJTh 3aBOIUTCS
B KaHaJI BBOJIa TMOKMX JIMHEMHBIX U3/e/IUI KaOeneyKiaauriKa B HIKHIO 30HY V-00pa3HOTro
IJIyra U MPUKPEIUISIETCS K 3eMJIe, IIOCIIe Yero KabeneyKIaJuuK HAUMHAET JBUKEHUE 10
3aJJaHHOM TpaeKTopuu yKiIaJaku kabems. [IpenmnoururenbHo, HE OTPAHUYMBASICH, B KAHAT
BBOJA Ka0eJsl JOMOJIHUTENBHO MOJA0T BOAY AJIs1 OOECIIEUeHMs JIyUllIero KOHTaKTa Kademns
¢ rpynToM. [IpeanoururenbHo, HE OrpaHUYMBASICh, IO OKOHYAHUU YKJIAJIKH YITOMSIHY ThIN
TUTYT IIOJJTHUMAIOT, BEICBOOOX/1asi TEM CaMbIM KaOelb. [IpeanouTuTensHo, He OrpaHUYUBASICh,
MOCJIEeIYIONYIO0 TPAMOOBKY OCYILIECTBIISIIOT KaOeIeyKIaJYMKOM, UCTIOJIb3Ysl COOCTBEHHBIN
Bec Kabeneykiaauuka. [IpeanouTurebHO, HE OTpaHUYUBASICh, B KAHAJ BBOJIa KabeJs
JIOTIOJTHUTEIBHO MOJAIOT BOJY Il 0OECIeueHu s JIyYllero KOHTaKkTa Kkabensi ¢ rpyHToM. B
KauyecTBe IpUMEpPaA, HO He OrpaHUueHus1, V-00pa3HbIi IUIYT IPEACTABIISIET COOOMH
CaMOCTOSITEIbHOE YCTPONCTBO, PEAIM30BAHHOE, HAIIPUMED, B BUJE MPHULIETIA UJIM HABECHOTO
000pyI0BaHus JUIsl YCTAHOBKM Ha HECTIEUUATIM3UPOBAHHOE MEXAHU3UPOBAHHOE CPEACTBO.

[115] TakuMm oOpa3oM, B KauecTBe Apyroro dapadana 3asBieH OapadaH ais
MEXaHM3UPOBAHHOM YKJIAJIKU BOJIOKOHHO-ONTHYECKOTO Kabess B TPYHT, COJAEp KAl
BOJIOKOHHO-OINTUUECKUI KaOEeJTh, BBIMOJIHEHHbBIN C BO3MOKHOCTHIO YCTAHOBKH HAa pa3MOTOUYHOE
YCTPOMCTBO Kabeneykiaaauuka ¢ V-00pa3HbIM IUIYyTOM.

[116] Takum 06pa3oM B KaUeCTBE IJTyra MEXaHU3UPOBAHHOT O KabeeyKiIaJuruKa 3asBiIeH
V-00pa3Hblii IUIYT 7151 UCIIOJIB30BAHHUS C MEXaHU3UPOBAHHBIM Ka0eIeyKIIaTuuKOM,
BBINOJIHEHHBIN C BO3MOKHOCTBIO 3aKPEIVIEHUS] HA HEM PA3MOTOYHOI'O YCTPOWCTBA IS
YCTAaHOBKM Ha HeM OapabaHa ¢ BOJIOKOHHO-ONITUUECKUM KabeseM JJ1s1 MeEXaHU3UPOBAHHOMN
YKJIQJIKU BOJIOKOHHO-ONTHYECKOTO Kabess B TPYHT.

[117] Takum oOpa3oM B Ka4ecTBE MEXaHU3UPOBAHHOTO KabeJeyKiiaJuiKa 3asBiIeH
MEXaHM3UPOBAHHBIN KaOEIeyKIIaJUMK C KAHAJIOM BBOJId TMOKUX JIMHEWHBIX U3JIEIUNA U V-
00OPa3HBIM IUIYTOM, BBIITOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUSI HA HEM Pa3MOTOYHOTO
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YCTPOMCTBA ISl yCTAHOBKHU Ha HeM OapabaHa ¢ BOJIOKOHHO-OIITHUECKUM KabeeM s
MEXaHU3UPOBAHHOM YKJIAIKU BOJIOKOHHO-ONTUYECKOTO Kabesisi B TPYHT.

[118] TakuMm oOpa3oM, B KauecTBE CIIOCO0a MEXaHU3UPOBAHHOM YKIIAAKH BOJJOKOHHO-
OITUYECKOI0 KaleJis B TPYHT 3asIBJIEH CLIOCOO0 MEXaHU3UPOBAHHOM YKJIAJIKU BOJIOKOHHO-
OINTUYECKOT0 KabeJs B TPYHT, TPU KOTOPOM JIJIS YKJIAJIKU BOJTOKOHHO-ONITUYECKOTO Kabesst
B IPYHT IIPUMEHSIOT MEXaHU3UPOBAHHBIN KaOeJIeYKIIa TIUK C KaHAJIOM BBO/Ia THOKUX JIMHEMHBIX
u3zieNii U V-00pa3HbIM IJTYyTOM, BBIMIOJTHEHHBIM C BOBMOXKHOCTBIO 3aKPEIJICHUSI HA HEM
Pa3MOTOYHOTO YCTPOMCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-OMTUYECKUM
kabesieM 7SI MEXaHU3UPOBAHHON YKIIAAKU BOJIOKOHHO-ONITUYECKOTO KA0esi B TPYHT.

[119] Takum o6pa3oM, B Ka4eCTBE APYIroro crnocoda MEXaHU3UPOBAHHOMN yKIaIKU
BOJIOKOHHO-OIITUYECKOTO Ka0eJsi B TPYHT 3asIBJICH CIIOCO0 MEXaHU3UPOBAHHOMW YKIIAIKU
BOJIOKOHHO-OINTHYECKOTO Kabeslsi B TPYHT, TP KOTOPOM JIJIsI YKJIAJIKHU BOJIOKOHHO-
OIITUYECKOT0 KabeJIs B TPYHT MIPUMEHSIOT V-00pa3HbIi IUTYT, MOT00HBIN V-00pa3HOMY ILIyTy
MEXaHU3MPOBAHHOI'O KabeeyKIaJuMKa, BITTOJIHEHHBIN C BO3MOXKHOCTBIO 3aKPETICHUST HA
HEM pa3MOTOYHOTO YCTPOMCTBA JIJIs1 yCTAHOBKHM HAa HeM OapabaHa ¢ BOJIOKOHHO-OMTUYECKUM
KabeseM sk MeXaHU3UPOBAHHOM YKJIAIKU BOJIOKOHHO-OTITUYECKOTO KaOeJisi B TPYHT.

[120] TakuMm oOpa3oM, B KauecTBE APYroro criocodba MeXxaHU3UPOBAHHOMN YKJIaJIKH
BOJIOKOHHO-OIITUYECKOTO Ka0eJsi B TPYHT 3asIBJICH CIIOCO0 MEXaHU3UPOBAHHOMW YKIIAIKU
BOJIOKOHHO-OITUYECKOTO Kabellsi B TPYHT, TP KOTOPOM MEPE] HauaIoM yKJIaJKku Kabelb
3aBOJISIT B KaHAJI BBOJA TMOKMX JIMHEMHBIX U3eNUi KabeleyKaauuKka ¢ KaHaJoM BBO/a
TMOKUX JIMHEHHBIX U3Ae/uii U V-00pa3HbIM IUIYTOM B HUKHIOIO 30HY V-00pa3HOro Iiyra u
MIPUKPEIUIAIOT K 3€MJIE, [10CIIE YEro IBUTatoTCs KabeIeyKI1aJuMKOM 110 33IaHHON TPAeKTOPUU
yKIaaKu kabesst. HeoOs13aTenbHO, B ITpoliecce YKIIa KU B KaHAJT BBOJIA KaOeJIsi JOTIOTHUTEILHO
MOJIAI0T BOJY JIJIs1 0OecrieyeHus TyUlllero KoHTakTa kabens ¢ rpynroM. HeoOs3aTensHo,
MOCJIEIYIONIYI0 TPAMOOBKY OCYIIIECTBIISIIOT KabeIeyKIaIYuKOM, UCTIONIb3Ysl COOCTBEHHBIN
Bec kabeneykiiaquuKa.

[121] TakuMm oOpa3oM, B KaueCTBE APYroro U3BEIIaTeNIsl OXPAaHHOTO BOJIOKOHHO-
ONITUYECKOI'O 3a51BJIEH U3BEILIATEIIb OXPAHHBINA BOJIOKOHHO-OIITUYECKUN, JIMHENHAS YaCTh
KOTOPOTO YJI0)KEHA B TPYHT MEXaHU3UPOBAHHBIM CITOCOOOM, MTPU KOTOPOM JIJIsI YKJIAJKH
BOJIOKOHHO-OTITUUECKOTO Ka0eJIsi B TPYHT IPUMEHSIOT MEXaHU3UPOBAHHBIN KaOeleyKIaTuIuK
C KaHAJIOM BBOJ1a TUOKUX JIMHEMHBIX U3JIeJIUN U V-00pa3HBIM ILJTyTOM, BBIITIOJTHEHHBIM C
BO3MO>KHOCTBIO 3aKPEIUICHUS] HA HEM Pa3MOTOYHOI'O YCTPOMCTBA JJIs1 YCTAHOBKM HA HEM
OapabaHa ¢ BOJIOKOHHO-OIITHUECKUM KaOeleM JIJ1 MeXaHU3UPOBAHHOM YKJIaIKH BOJIOKOHHO-
ONTUYECKOro Kabens B rpyHT. Heobs3aTenbHO, U3BEIATENb OXPAHHbINM BOJIOKOHHO-
OINTUYECKUI COAECPKUT B CBOEM COCTABE AINAPATHYIO JIMHUIO 3aJICPKKU, BBIITOJIHEHHYIO
MOCPEICTBOM COEIMHEHHUSI B ONITUYECKYIO 1IEeTTh HEOOXOAMMOM JJTMHBI PE3E€PBHBIX KU
BOJIOKOHHO-OIITUYECKOTO Kabensi. HeoOs3aTenbHO, U3BeNIaTe b OXPAaHHbBIA BOJJOKOHHO-
OTITHUECKHIA COJIEPKUT B CBOEM COCTABE ONTUYECKYIO cxeMy nHTepdepomeTpa Maxa-Llenaepa.
Heo0s13atenbHo, n3BeaTenb OXpaHHbIA BOJIOKOHHO-ONITUYECKUM COJIEPKUT B CBOEM COCTABE
OTNITHUECKYIO cxeMy uHTephepomerpa Maiikenbcona. HeoOsi3aTenpHO, M3BeaTe b OXpaHHbBIN
BOJIOKOHHO-OINTHYECKUH COJIEPIKUT B CBOEM COCTABE ONMTHUYECKYIO CXeMy UHTephepoMeTpa
Canbsika. HeoOs13aTenbHO, U3BEIIATEb OXPAHHBINM BOJTIOKOHHO-ONITUYECKUI COIEPIKUT B
CBOEM COCTaBe OITHUECKHUE CXeMBI MHTepdepomeTpa MalikellbcoHa U UHTepdepomeTpa
Maxa-Llenaepa. Heo6s13aTenbHO, 3BeIATETb OXPAHHBIN BOJIOKOHHO-ONITUYECKHUIM COACPIKUT
B CBOEM COCTaBe ONTHUECKHEe cXeMbl HHTepdepomeTpa CaHbsika U MHTepdepomeTpa Maxa-
Llennepa. HeoGs3atenbHo, M3BEIIATEIb OXPAHHBINA BOJIOKOHHO-ONTUYECKUI COIEPIKUT B
CBOEM COCTaBe ONTHUECKHUE CXeMbI MHTepdepomeTpa MalikenbcoHa U uHTepdepomeTpa
Canbsxa.
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[122] TakuMm oOpa3oM, B KauecTBE APYrov JMHEHHON YacTH 3asBjIeHa JIMHEWHAs YacTh
U3BEIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT0, XapaKTEPU3YIOIIASACA TEM, UTO YI0XKEHA
B IPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, IPU KOTOPOM JUTS YKIIaIKK BOJIOKOHHO-OIITUYECKOTO
KaOeslst B TPYHT MPUMEHSIOT MEXaHU3UPOBAHHBIN KaOeIeyKIIaJuiK ¢ KaHAJIOM BBOJ1a THOKUX
JIMHEHHBIX U3AeNUd U V-00pa3HbIM ITYyTOM, BBIIIOJTHEHHBIM C BO3MOKHOCTBIO 3aKPETICHUS
Ha HEM Pa3MOTOYHOI'O YCTPOWCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-
ONTUYECKUM KabelleM ISl MEXaHU3UPOBAHHOM YKJIA/IKU BOJIOKOHHO-ONITUYECKOTO Kabes B
rpyHT. HeoOs13aTenbHO, M3BEIIATEIh OXPAHHBIA BOJIOKOHHO-OIITUYECKUHN COJIEPIKUT B CBOEM
COCTaBE ANINAPATHYIO JUHUIO 33/IE€P’KKH, BHIIIOJHEHHYIO IOCPEACTBOM COEIMHEHHUS B
ONITUYECKYIO LIEMb HEOOXOAUMOM JUTMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OMTUYECKOTO Kabesl.
HeoO0s3atenbHo, n3Be1aTenb OXpaHHbIA BOJIOKOHHO-ONITUYECKUI COJIEPKUT B CBOEM COCTABE
OTITUYECKYIO cxeMy HHTepdepomeTpa Maxa-Llennepa. HeoOs3atenbpHO, M3BEIATETb OXPAHHBIHI
BOJIOKOHHO-OIITUYECKUH COJIEPKUT B CBOEM COCTaBE ONTUYECKYIO CXeMy HHTephepoMeTpa
Mairikenbcona. Heo0s13aTenbHO, U3BEIATENIb OXPAHHBINA BOJIOKOHHO-ONTUYECKUI COJIEPKUT
B CBOEM COCTaBE ONTHYECKYIO cxeMy uHTepdepomeTpa Canbsika. Heobsi3aTenbHo, U3BeIIATETb
OXPAHHBIN BOJIOKOHHO-ONTUYECKUI COIEP/KUT B CBOEM COCTABE ONTHUUYECKUE CXEMBI
uHtepdepomerpa Maiikenbcona u uHTepepomerpa Maxa-Ilennepa. HeobszatenbHo,
U3BEILATEb OXPAHHBINA BOJIOKOHHO-ONITUYECKUI COIEPKUT B CBOEM COCTABE ONTUYECKUE
cxeMbl uHTEphepomeTpa Canbsaka u uHTephepomeTrpa Maxa-Llenaepa. HeoOs3aTenpHo,
U3BEIIATEIh OXPAHHBINA BOJIOKOHHO-ONITUUECKUI COJIEPIKUT B CBOEM COCTaBE ONTUUYECKUE
cxembl HHTepdepomeTpa MatikenbcoHa u uHTeppepomeTpa CaHbsIKa.

[123] TakuMm o0Opa3oM MoOKeT OBITH 0OecIieueH Croco0 Co3AaHUs OXpaHIeMOro pyoexa
C MCIIOJIb30BAHUEM U3BEIIATENSI OXPAHHOT O BOJIOKOHHO-ONTUYECKOT O, TPU KOTOPOM BO3BOST
OXpaHsSIEMbIH IEPUMETP MyTEM YKIaAKU JIMHEHHOW YaCTH U3BEILIATENISl OXPAHHOTO BOJIOKOHHO-
ONITUYECKOTO B TPYHT C IPUMEHEHUEM CIIOCO0a MEXaHU3UPOBAHHOM YKIIAIKH BOJIOKOHHO-
ONTUYECKOT0 Kabesis, Py KOTOPOM JJIsI YKJIAJIKU BOJIOKOHHO-OIITUYECKOT O KaOellsi B TPYHT
MIPUMEHSIOT MEXaHU3UPOBAHHBIN KaOEJIeyKIIaTUMK C KAHAJIOM BBOJ1a THOKUX JIMHEWHBIX
U3JeIUi U V-00pa3HbIM IIyTOM, BBIIIOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIIEHUSI HA HEM
Pa3MOTOUYHOTO YCTPOMCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-OMTUYECKUM
KabeneM 19 MeXaHU3UPOBAHHOM YKJIAIKK BOJJOKOHHO-ONITUYECKOTO Ka0esl B TPYHT.

[124] TakuM 0Opa3oM MOKeET OBITh OOecIieueH Croco0 Co3aHUsI OXpaHSIEeMOro pyoexa
C MCITOJIb30BAHKUEM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO, ITPU KOTOPOM BO3BOIST
OXpaHsAEeMbIN IIEPUMETP ITYTEM YKJIAAKU TMHEWHON YaCTH U3BEILATEIISI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOTO B IPYHT C IPUMEHEHUEM CIIOCO0a MEXaHU3UPOBAHHOM YKJIaKHU BOJIOKOHHO-
ONTUYECKOT0 KaOeJIsl B TPYHT, IPU KOTOPOM TSl YKJIAIKU BOJIOKOHHO-ONITHYECKOTO KaOes
B IPYHT IPUMEHSIOT V-00pa3HbIi IUTYT, TOJOOHBINM V-00pa3HOMY ILTyTy MEXaHU3UPOBAHHOTO
Ka0eseyKJIaJuuKa, BHIIOJHEHHBIN C BOBMOXKHOCTBIO 3aKPETUICHUSI HA HEM Pa3MOTOYHOT'O
YCTPOWMCTBA JJIs1 yCTAHOBKM Ha HEM OapabaHa ¢ BOJJOKOHHO-ONTUYECKUM KabeneM Jis
MEXaHU3UPOBAHHOM YKJIAJIKU BOJIOKOHHO-ONITUUECKOTO Kabessl B TPYHT.

[125] B HEKOTOPBIX APYIHUX ClIydasX MOXKET ObITh UCIIOJIb30BAHA YKJIA/IKA BOJIOKOHHO-
ONTUYECKOI0 Ka0elsi B TPYHT C UCIIOJIb30BAHUEM BEPTUKAIBHO PACIIONOKEHHOIO TUTYTa,
Takoro kak BeprukanpHbiit ruryr kabeneykinaauuka TM10.00 I'CT15 KBI'-280, kotopsiit
6bL1 onucaH paHee. [Tpy TakoM MEXaHU3MPOBAHHOM CITOCOOE YKIIAKHU BOJIOKOHHO-
OTNITUYECKOT0 KabeJsi B TPYHT MOCPEACTBOM BEPTUKAIBLHO PACIOJIOKEHHOTO IUTyTa, B TPYHTE
Iocje MPOXoAa IJIyra B HUKHENW 4aCTH OCTAETCSl HE COMKHYBIIASICSl 00J1aCTh FPYHTA,
CBSI3aHHAsI C BBIJIABJIMBAHUEM B CTOPOHBI IPYHTA IIPU MPOXOJIE IUIyra, IpUUeM yKa3aHHas
00I1acTh rpyHTa Ha TITyOrHe 0K0J10 400 MM HE CMBIKAETCS JJaXKe IIPU TPOXOe TpaKToOpa HaJl
JIMHUEN MpoKIaaku kadems. [1py HaIMYUKM TaKOM MOJIOCTH B MECTE MPOKIIAIKU Kabems Ha

Ctp.: 66



10

5

20

25

30

35

40

45

RU 2777954 C2

MPSIMOJIMHEWHBIX YYaCTKaX KOHTAKT Ka0ellsi ¢ TPYHTOM He IUIOTHBIN U UyBCTBUTEIIBHOCTh
kabens cHkaeTcs. B npenimaraemoM crmocobe yKiIaaku KaOenst TpPAaeKTOPUIO YKIIAKU Kaberst
CIIEAYET IPOU3BOUTSH [0 KPUBOJIMHENHON TPAEKTOPUHU C ITOIIEPEMEHHBIM U3MEHEHUEM
HampaBiieHus paauyca 902 uzruda Tpaekropun 901 (dur. 9). I1pu 3TOM HaTMUKE HATSHOKEHUS
KabeJs B Ipolecce MEXaHU3UPOBAHHOM YKIIAAKU MIPUBOIUT K MPUKUMAHUIO KaOels K
BHYTpEHHEN OBEPXHOCTH TPAEKTOPHM YKIIaaku kadens. [Ipenmaraemslit cnocob ykiaaaku
YYBCTBUTEJIBHOI'O 3JIEMEHTA B IPYHT JIA€T Cpa3y IUIOTHBIM KOHTAKT KaOessi C TpPyHTOM U
UCKJTIOYAET MOBUCAHUS Ka0essl B MOJOCTAX IpyHTa. OCHOBHBIM MTPEUMYIIIECTBOM
MpeAIaraéMoro cnocoda MEXaHU3UPOBAHHOW YKJIAJIKU B TPYHT BOJIOKOHHO-OIITUYECKOTO
KabeJs BIISIeTCs YKJIaJKa KaOelsi Ha 3aJaHHYIO [yOUHY C JOTIYCTUMBIMU OTKJIOHEHUSIMU
10 BBICOTE U KOOpAMHATAM. JIpyruM IPEUMYILECTBOM SIBJISIETCS OOECIIEUEHUE INIOTHOTO
COIIPUKOCHOBEHUS BOJIOKOHHO-ONTUYECKOT'0 Kabelist ¢ TPYHTOM. pyruM npeuMyIiecTBoM
SIBJISIETCS] OTCYTCTBHME BO3YIIHBIX ITYCTOT B MECTE MPOJIETaHUs Kabeslst Mocye 3aBEPIICHUS
MEXaHU3MPOBAHHOM YKJIAAKU. J[pyrumM nIpeuMyiecTBOM SIBJISIETCS YCKOPEHUE BBOIA
YYBCTBUTEJILHOT'O 3JIEMEHTA CUCTEMBI B 9KCILTyaTaLUIO, TAK KaK B TAKOM cllyyae He TpedyeTcs
XKJAaTh €CTECTBEHHOI'O OcakaeHus rpyHTa. [Ipemnaraemslii cnocod MeXaHU3UPOBAHHOM
YKJIQJIKU B TPYHT BOJIOKOHHO-ONTUYECKOTO CUTHAIM3AMOHHOTO Ka0ellsi 4yBCTBUTEIIbHOTO
3JIEMEHTA CUCTEMBI OXPAHBI IIPOTSKEHHBIX IIEPUMETPOB BBIIIOJIHAETCA C IOMOILLBIO TPAKTOPA
C BEpTUKAJIbHBIM HABECHBIM 000PY/I0BAHUEM (IIyTOM) C KAaHAJIOM BBOJA TMOKUX JIMHEHHBIX
U3JIeNIMI B HWXKHIOKO 30HY ITyra. Ha TpakTtope ycTaHOBIIEHO pa3MOTOYHOE YCTPOMCTBO, HA
KOTOPOM 3aKperusieTcs: bapadaH ¢ BOTOKOHHO-ONTHYECKUM KabelieM, HallpuMmep, He
OTPaHUYMBASICh, OTTMCAHHBIN CO CChUIKOM Ha ¢ur. 6. [1epen Hauaom paboThl KabeIb 3aBOUTCS
B KaHAJI BBOJIA U IIPUKPEIUISAETCA K 3EMIIE, I1OCIIE YETO TPAKTOP HAUMHAET ABUIATHCS 110
3aJaHHOMY MapIIpyTy, oOecreunBast JIBUKEHUE IUTyTa MO KPUBOJIMHEHHON TPAEKTOPHH.
ITepen okoHUaHMEM YKJIAJIKH TUTYT TIOJTHUMAETCsI U Kabesb BeIcBoOOXkAaeTcs. [Tocie ykimaaku
KkabeJsist TpaKTOp MPOU3ZBOJIUT YTPAMOOBKY I'PyHTA COOCTBEHHBIM BECOM, OOecTieunBast
CMBIKaHHE TPYHTA HaJ KabeeM.

[126] Takum 06pa3oM, B KAUeCTBE APYroro Crioco0a MEXaHU3UPOBAHHOM YKITa KU
BOJIOKOHHO-OINTUYECKOTO KaOesisi B TPYHT 3asBJIEH CIIOCOO MEXaHU3UPOBAHHOMN YKIA KU
BOJIOKOHHO-OINITUYECKOT0 Kabessl B TPYHT, IPYU KOTOPOM Iepe]] HayaaoM YKJIa K1 KaOelb
3aBOJISIT B KaHAJI BBOAA TMOKMX JIMHEMHBIX U3ENIMI KabelleyKiiaIuuKa ¢ KaHaJoM BBoja
TMOKUX JIMHEHHBIX U3EIUN U BEPTUKAJIBHBIM TUTYTOM M MPUKPEIUISIOT K 3eMJIe, TTOCIIe Yero
JIBUraroTcs KabeneyKiIaJduKOM MO 3aJaHHON KPUBOJIMHENHOW TPAEKTOPUM YKIIAIKU Kabens,
MpUYEM Ha MPOTSHKEHUU BCETO ITyTH MTOTIEPEMEHHO U3MEHSIIOT HaIllpaBJIEHUE pajinyca u3ruda
YIIOMSIHYTOY TPAEKTOPHUH.

[127] TakuMm 00pa3oM, B KAUECTBE APYroro U3BEUIATEN I OXPAHHOTO BOJIOKOHHO-
OINITUYECKOI'O 3asBJIEH U3BEIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUN, JIMHEWHAS YaCTh
KOTOPOIO YJI0KeHa B TPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, IMPU KOTOPOM NEPE] HaYaIoM
YKJIQJIKU Kabellb 3aBOIST B KAHAJI BBOJIA TMOKUX JIMHEHHBIX U3/ENIUN KaOelleyKiiaauriKa ¢
KaHAJIOM BBOJIa TMOKUX JIMHEWHBIX U3/I€JIMI U BEPTUKAIBHBIM IIJTyTOM U IPUKPEIUISIIOT K
3eMJIe, MOCTIE YEro IBUTat0TCsl KaOeseyKIIaJYMKOM M0 3aJaHHON KPUBOJIMHEHHON TPAEKTOPUU
YKJIaJK1 Kabess, TpuyeM Ha MPOTSKEHUH BCEro My TH OTIEPEMEHHO U3MEHSIIOT HAIIPaBJICHUE
panuyca u3ruda yrnoMmsiHyToi Tpaekropud. HeoOs3atenbHo, U3BeIIaTEIb OXPAHHBIN
BOJIOKOHHO-OIITUYECKUI COAEPKUT B CBOEM COCTABE AIMNAPATHYIO JIMHUIO 3aJIEPKKHU,
BBIITOJIHEHHYO IIOCPEACTBOM COETMHEHUS B OTUYECKYIO LIEMTb HEOOXOAUMMOM JITIMHBI PE3€PBHBIX
YKUWJT BOJIOKOHHO-ONITHUECKOT 0 Kabess. HeoOs3aTenpHO, U3Be1aTe b OXpaHHbIA BOJIOKOHHO-
ONTUYECKHI1 COJIEP’KUT B CBOEM COCTABE ONTHUECKYIO cxeMy uHTepdepomerpa Maxa-Llennepa.
Heo0s3atenbHo, n3BeaTenb OXpaHHbIA BOJIOKOHHO-ONTUYECKUN COJIEPKUT B CBOEM COCTABE
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ONITHUUYECKYIO cxeMy UHTepdepomerpa Maiikenbcona. HeoOsi3aTenbHo, 3BeIaTe b OXpPaHHbBIN
BOJIOKOHHO-OIITUYECKUHN COJIEPKUT B CBOEM COCTaBE ONTHYECKYIO CXeMy HHTephepoMeTpa
Canbsika. HeoOs13aTennbHO, U3BEHIATENb OXPAHHbBINM BOJIOKOHHO-ONITUYECKUI COAEPIKUT B
CBOEM COCTaBe OITHUECKHUE CXeMbI MHTepdepomeTpa MalikenbcoHa U uHTepdepomeTpa
Maxa-Llenaepa. Heobs13aTenpHO, 3BEIIaTE b OXPAHHBIM BOJIOKOHHO-OMTUYECKHUI COJIEPKUT
B CBOEM COCTaBe oNnTHUecKHe cxeMbl uHTepdepomeTpa Canbsika u uHTepdepomeTpa Maxa-
Llennepa. HeoOs3aTenbHO, U3BEIIATE b OXPAHHBINA BOJIOKOHHO-OIITUUECKUM COJIEPIKUT B
CBOEM COCTaBe ONTHUYECKHUE CXeMbI MHTepdepomeTpa MalikenbcoHa U uHTepepomeTpa
Canbsxa.

[128] TakuMm oOpa3oM MokeT OBITH 0OecIieueH Crocod Co3AaHUs OXpaHIeMOro pyoexa
C UCIIOJIb30BAHMEM M3BEUIATEIIS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, ITPU KOTOPOM BO3BOJISIT
OXpaHSEMBbIH ITIEPUMETP My TEM YKIIAAKH JIMHEMHOM YaCTH U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-
ONITUYECKOT'O B TPYHT C IPUMEHEHUEM CIIOCO0a MEXaHU3UPOBAHHOM YKIIAIKH BOJIOKOHHO-
OINTUYECKOT0 KabeJisl, TPy KOTOPOM MEPEI HauaIoM YKJIaIKU KaOelb 3aBOJASAT B KAHAJ BBOJIA
TMOKUX JIMHEMHBIX U3/IeTTUI KaOeleyKIaquuKa ¢ KaHaJIoM BBOa THOKUX JIMHEWHBIX U3/IEIHI
Y BEPTUKAIBHBIM ILTyTOM U MPUKPETUISIIOT K 3eMJI€, IIOCIIE YeTO JBUTAIOTCS KaOeJIeyKII1aTuMKOM
T10 3a/TaHHOM KPUBOJIMHEMHOM TPAeKTOPUU YKJIaAKU Kabeslsi, MpruueM Ha MPOTSIKEHUH BCErO
IIyTH MOMIEPEMEHHO U3MEHSIOT HAIIPABJICHUE paAuyCca U3ruda yIOMSIHYTONW TPAEKTOPHUHU.

[129]I1pu 5TOM HA TOABUKHBIX U HEMOABUKHBIX YACTSIX KOHCTPYKIUM ONMUCHIBAEMBIX B
HACTOSIIIIEM JIOKYMEHTE OXPaHsIEMbIX pyOekeil MOTYT OBbITh pa3MeleHbl TMHAMUYECKHe
onToBoJIOKOHHBIE NaTuuku (JJO/]), HeoOs13aTeIbHO UCTIONIb3YyEMbIE COBMECTHO C OTIMCAHHBIMU
paHee co ccbUIKaMu Ha (ur. 1-5 U3BelaTe siMu OXpaHHBIMU BOJIOKOHHO-onTHYecKuMu. JIO]
MPEACTABIISIET COOOM TATYUK, IPUHIUIT paOOTHI KOTOPOTO OCHOBAH Ha UCTOJIb30BAHUN
CBOMCTB ONTUYECKON CXEMbI YCTPONCTBA U3MEHSTH PA3HOCTH (Da3 clrlaraeMbIX CUTHAJIOB
OTPAXKEHUS SHEPTYHU 30HAUPYIOUIETO UMITYJILCA B 3aBUCUMOCTHU OT CKOPOCTHU U3MEHEHHUSI
TEOMETPUIECKOM (POPMBI ONITUUECKOTO BOJIOKHA (KOJIeOaHUIT) YyBCTBUTEIILHON YaCTH
YCTPOMCTBA, U3MEHSEMOTO BHEIIIHUM BUOPALMOHHBIM BO3/IECTBUEM Ha KOHCTPYKIIMIO, HA
KOTOPOU 3aKperyieHa YyBCTBUTEIbHAS YaCTh yCTpoiicTBa. MI3MeHeHue pa3HocTH (a3
ClIaraeéMbIX CUTHAJIOB MPUBOJUT K U3MEHEHUIO HHTePGhEPEHIIMOHHOM KapTUHBI HA BBIXOJIE
OINTUYECKOTO CIUIMTTEpa. ['eHepanus U MHKXEKIUS 30HIUPYIOIIETO UMITYJILCA B OIITUYECKOE
BOJIOKHO, cOOp nH(pOpMaIuy 0 3HaYeHUH CUTHAJIOB MCKYCCTBEHHBIX oTpakeHuit JJO/]
MIPOU3BOAUTCS MIPU MOMOIIU PedIEKTOMETPA U Pa3BETBICHHON HA CIUIMTTEPAX
OTITOBOJIOKOHHOM KabenbHOM ceT. O0paboTKa MHDOPMALHY ITPOU3BOIUTCS BEIUUCITUTETEHBIM
ycrpoiictBoM. JlanbHocTh pasmetenus 1O/l onpenensercs BETUUMHON SHEPTUU
30HAUPYIOILIEr0 UMITYJIbca, OTBOAMMOTO K JIO/l, U MOKET 1O0CTUraTh IECATKU KUIOMETPOB.
JOJ1 MoxeT OBITh UCITOJIB30BAH B CUCTEMAX OXPAHHOW CUTHAIU3AIMU 11 KOHTPOJIS
BO3/IEUCTBUS HA MOJABUKHbBIE U HENTOJBU)KHBIE UACTU KOHCTPYKLMH, 3arpaKI€HUI, BOPOT U
KQJIUTOK MEPUMETPOB MAJIBIX U TPOTSHKEHHBIX TEPPUTOPUI, BO3ICUCTBUS HA KPBILIKU JTFOKOB
KOJIOAE3HOTO MPOCTPAHCTBA, JATYMKOB ITOJIOKEHHUS PELIETOK BOAONPONYCKOB. [IpumeneHue
JOJ1 nomyckaeTcsi BO B3pbIBOOIIACHBIX Cpeliax, B ycnoBusix 100% BiaKHOCTH, IPU
MOBBIIIIEHHOM 3ara30BaHHOCTHU U TIBLIH, ITPU paboOTe B BOJIE, BKIIOUAs KaHAIU3ALMOHHbBIE
CTOKM, B YCIIOBHUSIX IMOBBIIIEHHON paJHalyu, B YCIIOBUSIX UCKITFOYAIOIIUX BO3MOXKHOCTD
MIPUMEHEHUS IJIEKTPUUECKUX TPUOOPOB, B YCIOBUSIX 3JIEKTPOMATHUTHBIX ITOMEX BBICOKOMN
MoiHocTtu. [Tpumenenue J1O/] ripu 3ToM He TpeOyeT 2JIeKTPUUECKOM SHEPTUU B IMHEHHOM
yacTH yctporcTBa. Kak mokaszano Ha ¢wur. 10, mpeamnoyTuTenbHo, He orpaHnuuBasics, JJO/1
1000 conepxut koprmyc 1001, BHyTpr KOTOPOTO ycTaHOBJIEHA KaTyika 1002 U3 onTuaeckoro
BOJIOKHA, 3aMBbIKaIOIIas BBIXO/IbI ONTUYECKOTO crumTrepa 1003, COBMECTHO SIBIISIOLIMECS
YyBCTBUTEJILHOM 4acThIO ycTpoicTBa. [IpennoyTurenbHO, HE OTPAHUYUBASICH, KO BXOIY
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CIUIMTTEPA MOAKIOUYECHA TpaHCropTHAs yacTh 1004 BHEIIHENH 4acTH yCTPOMCTBA,
obOecreunBaroias TPAHCIIOPTUPOBKY YaCTH 3HEPTUU 30HAUPYIOIIETO UMITYJIbCA K
YYBCTBUTEIBLHON YaCTH YCTPONCTBA B MPSIMOM HAIIPABJICHUU U 0OeCTIeYMBaIOIIAs]
TPAHCIIOPTUPOBKY B OOPATHOM HAIIPABIIEHUH CUTHAJIA OTPAXKEHUS, MOy IMPOBAHHOTO
BO3/EMCTBMEM Ha KOHCTPYKIMIO, HA KOTopoH 3akperieH kopryc JAO/. [IpennoutrurenbHo,
HE OTPaHUYMBASICh, TPAHCIIOPTHAS 4YACTh OOECIIEYMBAET TOCTABKY 30HIUPYIOIIMX UMITYIbCOB
B IPsIMOM HarnpasyieHuu ko BceM 1O /1, neneHue sHepruuv 30HAUMPYIOLIEro UMITYJIbCa Ha JOJIH,
obecrneunBaroiye GopMUPOBAHUE CUTHATIOB OTPAXKEHUN OT KaKIO0TO MOJKIIOYEHHOTO K
ontuyeckor cxeme JJO/] B onTUMaIbHOM AUAIla30HE, HE MPEBBIIIAIOIIMX MAKCUMAIbHOE
3HAYEHUE aMILIUTYAbl CHTHAJIOB OTpaX€HUH HA BXO/I€ aHAJIOTO-LUM(pPOBOIo Mpeodpa3oBarters
peduieKToMeTpa, U TOCTABKY CUTHATIOB OTPAXXEHHUSI SHEPTUH 30HIMPYIOIIMX UMITYIBCOB OT
JOJ1 B 06paTHOM HaIPABIECHUM 10 TEM XK€ IMYTSIM TOCTABKH 30HIUPYIOIINX UMITYIbCOB.
[TpeanouturenbHO, HE OrPAHUUUBASCH, AEJIEHUE SHEPTYMU 30HAUPYIOLIETO UMITYJIbCA
MPOU3BOAMUTCS C TOMOILBIO CIUIMTTEPOB B JTIOO0ON YaCTH TPAHCIIOPTHOM YACTU ONITUYECKOMN
CXeMBbI U3BelaTels, o0ecrneurBasi MHOKECTBEHHOE U ITpou3BosibHOE noAkoueHue O] k
PAa3BETBJIEHHOM OIITUYECKOM CETU C YIETOM ONITUMAJIbHOW BEJIMYMHBI JHEPTUM 30HIUPYIOLIEr O
UMITyJIbCa, TocTaBisgeMoro Kk kaxaomy O/, u Bpemenu otkiauka. [IpeagnoyturensHo, He
OI'PaHWYMBASICh, UyBCTBUTENbHAS YyacTh JJO/] BBIITOJIHEHA U3 ONITUYECKUX BOJIOKOH U
CIUIMTTEPA, BBIXOIbI KOTOPOT'O 3aMKHYTBI MEXAY COOOM KaTYIIKOM U3 ONITUYECKOTO BOJIOKHA
¥ 00pa3yIOT 3aMKHYTYIO METIIIO /sl GOPMUPOBAHUS CUTHAIA oTpaxxeHus. [IpenmnouturensHo,
HE OrpaHMYMBAsICh, HaMuue KaTymku B 1O/l obecrieunBaeT ONTUYECKOE YCUIIEHUE PA3HOCTU
(a3 curHasioB oTpa)xeHusi U UHTepPEePEeHUMOHHON KapTUHBI Ha BbIXxoe. [IpeanouTuTensHo,
HE OI'PaHUYMBASICh, KOHCTPYKTUBHO KaTymka O/l He kecTKo 3aKperuieHa B KopIiyce
yCTPOICTBa, obecrieunBas nepeaady KojiebaHuii OT KOpIyca BCEM BOJIOKHAM KAaTYIIKH.
[TpeanouturenpHO, HE OrpaHUYMBasich, kaTymka JIOJ] HamoTaHa B Buae OyXThI Oe3 Kapkaca
JIMaMEeTPOM, 00ECTIEYMBAIOIIEM ITPOXO0KIEHUE 30HANPYIOLIETO UMITYJIbCA O€3 CYIIECTBEHHOTO
OCITa0JICHUsI CUTHAJIa 30HIUPYIOIIETO UMITYJIbCA, IPUUEM KOJIMYECTBO BUTKOB KATYIIKU
00€ecreunBaeT JOCTATOUHYIO 3aJ€PKKY IPOXOKAECHUS CUTHAJIA 30HIMPYIOLIETO UMITYJIbCA B
3aBUCUMOCTH OT JUHAMHUYECKON XapaKTEPUCTUKHU MIPEANOIAraEMOr0 BO3ICHCTBUS Ha
KOHCTPYKLMIO U CBOWCTB CaMOil KOHCTpyKUMHU. [IpennouTurenbHO, HE OTpaHUYUBASICh,
CUTHAJIBI OTPAKEHHUSI OT BCEX YCTPOUCTB (OPMUPYIOTCS HA BXOJI€ TPUEMHOTO YCTPOWCTBA B
pe3yJabTATE MPOXOKICHUS N0JIEW 30HAUPYIOLIErO UMITYJIbCA MO 3aMKHYTOMY ONTUYECKOMY
KOJIbIy B 0OpaTHOM HaIlpaBJIEHUU Y€PE3 PA3BETBICHHYIO ONITUUECKYIO CETh U3BELIATEN S, HA
OTBeTBJIEHUsIX KoTOopoil pazmeleHbl JIO/. [TpennoururenbHo, HE OrPaHUUYUBASICH,
HE00X01MMas BEJIMYMHA OTBETBIIsIEMON MOIIHOCTH K J1O /] 3HaUMTEIbHO MEHBIIIE UCXOHOTO
3HAYEHHUSI MOIIIHOCTH Ha BBIXOJIe pe(hJICKTOMETpA U 3aBUCHUT OT XapaKTEPUCTUK U3TydaTes,
YyBCTBUTEIIBHOCTH IIPUEMHOT'0 YCTPOMCTBA pedhiieKkToMeTpa U AallbHOCTH pa3merenus J1O/]
OT U3MEPUTEITBHOTO YCTPONCTBA, UTO IMO3BOJISIET HA OTHOM TPAHCIIOPTHOM KaOeJe pa3MelaTh
MHOecTBO oTBeTBIIeHul kK JIO/I. [IpennoururenbHo, He OrpaHUYMBASICh, BEIMUMHA
OTBETBJISIEMON MOITHOCTH Ha Kaxabi IO/l no npuHuuny padboTsl ycTpocTBa MOKET
OTJIMUYATBCS MEX/1y COOOM B HECKOJIBKO pa3, He yXy/asi paboThl yCTPONUCTBA, YTO MO3BOJISET
UCIIOJIb30BaTh OTBETBUTENIM KAK C IIMPOKUM AUAINIA30HOM BETBJICHMS, TAK U OJJHOTHUITHBIN
pan. [IpeamoururenbHO, HE OrPAHUUMBASICH, MOLTHOCTDH BO3BPAILEHHOI'O CUTHAJIA HA BXOAE
MIPUEMHOI'0 YCTPOMCTBA, KAK MPABUIIO HE MIPEBBIIIAET MPEIETIOB HACHIILEHUS T4
IIPUMEHSIEMOTO IIPUEMHOT'O YCTPOMCTBA U HE HUXKE JOITYCTUMOTO YPOBHS, COIIOCTABUMOTO C
ypoBHeM 11yMoB. [IpearnoururenbHo, HE OrpaHUUYUBASICH, JUHAMUYECKOE ITPEBBILIEHUE
BEJIMYMHBI MOIITHOCTH OTPAXEHHOTO CUTHAJIA ITPEIEIIOB HACBIIIEHUS IPUEMHOTO YCTPOUCTBA
He HapylaeT padoty ycrporcTta. [1py 3ToM nocTpoeHue MHOTOTOUYEUHON ONITUYECKOMN
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cxeMblI Bo3BpaiieHus curaaioB oT JJO/] mo3BosieT o0ecrneunTh MaKCUMaIbHO 3 (PeKTHBHYIO
paboTy yCTpOWCTBA C MAIBIMU IMOTEPSIMU SHEPTUU CUTHAJIOB BO3BPAILEHUS K IPUEMHOMY
YCTPOWCTBY, 0OOecreunBasi MAaKCUMaJIbHOE KOJIMUYECTBO JATYMKOB HA OJTHOM JIMHUM YCTPOICTBA
C TOYEUHBIM Pa3MEILEHUEM JATUMKOB. [Ipy 3TOM IIpH OCTPOEHNN CUCTEMBI ITPEAITOYTUTEIIBHO
YUHTBIBAETCS JUIMTENBHOCTD 30HAUPYIOLIEr0 UMITYJIbCA, & TAKKE IMHENHBIE pa3MepbI KATYIIKH
Y TPAHCIIOPTHOT'O Ka0eJIsl, UTO MPEANOYTUTENBHO IS MPEAOTBPALLEHHUS] KOHKYPEHLUU
(HAJIOKEHHMs) BO3BpAIlla€MbIX CUTHAJIOB BO BpeMeHU. [IpeanoutrurenbHo, HE OrpaHUUMBASICh,
peryampoBaHue KOHKYPEHLMY BO3BPAIIAEMBIX CUTHAJIOB BO BPEMEHU IPOU3BOIUTCS IIPU
HEO0OXOAMMOCTH TMOO UTMHON KATYIIKH, TUOO ONTUYECKUMH JIMHUSIMU 3aJCPIKKH,
MPEICTABIISIOIMMH COOOM ONMCAHHbBIE PAHEE CO CChIJIKAMU Ha QUr. 1-5 onTUyecKue JIMHUU
3aJI€P)KKH, BBIITOJIHEHHBIE [IOCPEACTBOM COEIMHEHUS B OIITUYECKYIO LETIb PE3EPBHBIX XKUII
BOJIOKOHHO-OIITUYECKOTO Kabesi, TMO0 KOPPEKTUPYIOUIMMU KATYIIKAMHU, COCTOSIIIIUMU U3
OJIHOTUITHOT'O ONITUYECKOT'O BOJIOKHA TPeOyeMOl IJIMHBI.

[130] IIpenmouturenbHo, HE orpaHnumBasich, 1O/l paboraet cneayrommm odpazom. B
ocHoBe pabotsl JIO/] nexut pedieKTOMETPUUECKUI METO U3MEPEHUS U METO/T
ucrosnp3yrommmii uHTepdepomeTp CaHbsika. 30HIUPYIONINI UIMITYJIbC pe(PIeKTOMETpA MPOXOIUT
Yepe3 TPAHCIIOPTHYIO YaCTh ONTOBOJIOKOHHOM CXEMBI YCTPOWCTBA U CILIMTTEPHI,
obecreunBarome CHUKEHUE SHEPTUU J0JIei 30HIMPYIOIIEr0 UMITYJIbCa K UyBCTBUTEIIBHOM
yactu kaxaoro JJO/1. Ha Bxone crumrtepa uyBcTBUTeNbHOM yactu J{O/1 30Haupyommi
UMITYJIbC PA3JENSAETCS Ha JBE YaCTH U Jajiee 9TH YaCTH CIEAYIOT IO BOJIOKHAM KaTyLIKU BO
BCTPEYHOM HAIIPABIICHUHU I10 BCEH IJIMHE KAaTYyILIKU. [1ocie MpoXoKaeHrs UMITyJIbCOB Yepe3
KaTyLIKY 1Ba Pa3[eJICHHbIX UMITYJIbCA CHOBA CKJIAAbIBAIOTCS Ha crummrTepe. [1pu cinoxenun
CUTHAJIOB MTPOUCXOIUT UHTEP(HEPEHIMOHHOE CIIOKEHHE IBYX CUTHAJIOB U BEJIMYMHA 3TOTO
CHTHAJIa Ha BBIXOJIE CIUTUTTEPA OYAET 3aBUCETh OT PA3HOCTH (a3 cIaraeMbIX CUTHAJIOB,
BEJIMUMHA KOTOPOM 3aBUCUT OT HAauaIbHOM (paKTUUYECKOM pa3HOCTH (ha3, CBI3AHHOM C
KOHKPETHBIM MOHTaKOM OIITUYECKOMN CXEMBI yCTPONCTBA U €r0 KOMIOHEHTOB. [Ipu
Bo3zeiictBur Ha JIO/] pa3HoCTh (ha3 U3MEHSIETCS] B COOTBETCTBUU C CUJION BO3/IEHCTBUS U
CKOPOCTBIO KOJIEOAHUM KOHCTPYKLMH, BBI3BAHHBIX 3TUM BO3/eHCTBUEM. B pesynbTarte
K0JIEOAHUIM KOHCTPYKUMU U3MEHSIETCS] BEJIMUMHA BBIXOJHOT'O CUTHAJIA, MOJIyJIMPOBaHHAS
KOJIeOaHUSIM KOHCTPYKIMU. CUTHAJIBI OTPa’KEHUH MOCTYNAIOT Ha BXO/I IPUEMHOTO YCTPOICTBA
MOCJIeI0BATEIbHO BO BPEMEHU, HAUMHAS ¢ OJMKHUX 10 paccTtosHuio JIO/l, BenrurHa aTom
3aaepxku Juis kaxaoro IO/ cBos M xapakTepusyer ero agpec. BeruncimrenbHOe yCTpOHCTBO
HAa OCHOBAHMH ITOJIy4a€MbIX JAHHBIX ONPENEIISIET XapaKTep BO3ACUCTBUS HA KOHCTPYKLMIO,
BPEMSI U CUJTY BO3JIEHCTBHS U B CITy4yae MPEBBIIIEHUS yCTAHOBIICHHbBIX 3HAUEHUI BbIPAOATHIBAET
CUT'HAJI TPEBOTH.

[131] TakuM 06pa3oM, B KAUECTBE UYBCTBUTEIILHOT'O 3JIEMEHTA IMHAMUYECKOTO
OINITOBOJIOKOHHOTO JaTUMKa 3asBJIEH YyBCTBUTEIbHbBIN 3JIEMEHT JUHAMUUYECKOTO
ONTOBOJIOKOHHOTO AATUMKa, OOpa30BaHHbBIN KATYIIKON ONTUUECKUX BOJIOKOH M CIUIUTTEPA,
BBIXO/bI KOTOPOT'O 3aMKHYThI MEXK/1y COOOM yIOMSIHYTOM KaTYIIKON U 00pa3yIoT 3aMKHYTYIO
METITI0, (POPMUPYIOLIYIO CUTHAI OTPAKEHUS], TPUUYEM CIUTUTTEP BBITTOIHEH C BOZMOKHOCTBIO
COEVHEHUS C TPAHCIIOPTHOM YaCThIO U3BEILIATENSI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOTO.
Heobs3aTenbHO, KaTyIIka BITIOJTHEHA TAKUM 00pa30M, UTOOBI KoJIeOaHMsI KOpITyca JaTUYruKa
repeaBaIvch BCEM BOJIOKHAM KaTylku. Heobs3aTenpHO, KaTyIlIKa HE )KECTKO 3aKperuieHa
B KopIiyce naTuvka. HeoGs3aTenbHO, KaTylllka HAMOTaHa B BUEe OYXThI O3 KapKaca
JMaMeTPOM, 00eCIIeUMBAIOILIMM ITPOXOKACHUE 30HIMPYIOIIEr0 UMITYJIbca O€3 CYIIECTBEHHOTO
ocnabJieHus curHasa 30HAUPYIoUIero uMiyiabca. Heobs13aTenbHO KOJIMYECTBO BUTKOM
KaTYIIKK 00ECTIeYMBAET TOCTATOUHYIO 33JIEPXKKY MTPOXOXKACHHUSI CUTHAJIA 30HIMPYIOIIErO
umIyibca. HeoOs13aTenbHO, UyBCTBUTEIIbHBIN 3JIEMEHT 00ECIIEYMBAET PEryIMPOBAHUE
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KOHKYPEHIIMM BO3BPAIIAEMbIX CUTHAJIOB BO BPEMEHHM JYIMHOM KATYIIKU, JIMOO ONITUYECKOMN
JvHuel 3aJiepkku. Heobs3aTenbHO, onTHYECKAs JIMHUS 3aJI€PKKU BBIMTOJTHEHA TTOCPEIACTBOM
COE/IMHEHHS B ONITHUUECKYIO LETTh PE3EPBHBIX JKMJI BOJTOKOHHO-ONTHYECKOTO Kabes, 11bo
BBIITOJIHEHA KOPPEKTUPYIOLLEN KATYIIKOM, COCTOSIIEN U3 OJHOTUITHOT'O OIITUYECKOI'O BOJIOKHA
TpeOyeMoii JJTUHBI.

[132] Takum o6pa3om, B KaueCTBE KOPITyca TMHAMUYECKOTO ONTOBOJIOKOHHOT'O TaTYMKA
(JAO/M) 3asiBiieH KOpITyC AMHAMUYECKOTO ONTOBOJIOKOHHOT'O JATYMKA, BBITTOJIHEHHBIN C
BO3MOYKHOCTBIO pPa3MENICHUsI B HEM UyBCTBUTEIIBHOTO 3JIEMEHTA JaTUUKa, 00PAa30BAHHOT'O
KaTYIIKOW ONTUYECKUX BOJIOKOH U CIUIUTTEPA, BBIXOIbl KOTOPOTO 3aMKHYThI MEXIy COOO
YIOMSIHYTOM KaTYIIKON U 00pa3yloT 3aMKHYTYIO HETIT0, (POPMUPYIONILYIO CUTHAI OTPaKEHUs,
IIPUYEM CIUIUTTEP BBIITOJHEH C BO3MOXXHOCTBIO COEJUHEHUS C TPAHCIIOPTHON YaCThIO
M3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, TPUYEM KATYIIKA pa3MelleHa B KOPITyce
TaKuM 00pa3oM, 4ToObI KoJIeOaHHs KOPITyca JaTUMKA ITepeaaBaIiCh BCEM BOJIOKHAM KATYIITKH.
Heo0s3aTenbHo, KaTyIlIKa HE )KEeCTKO 3aKpervieHa B kopiryce naturka. HeoOs3aTenbHo,
KaTyIlIKa HaMOTaHa B BUJIe OyXThI 6€3 KapKaca AMaMeTPOM, 00eCIIeUUBAIOIIMM MTPOXOKICHHUE
30HUPYIOIIETrO UMITYJIbCca O€3 CYIIECTBEHHOTO OC/IA0IE€HUsI CUTHAJIA 30HAUPYIOIIErO
uMIyjibca. Heobs3aTenbHO, KOJIMYECTBO BUTKOB KATYIIIKK OOECIIEUMBAET IOCTATOYHYIO
3aJIEPXKKY MPOXOKIACHUS CUTHAJIA 30HIUPYIOINIEero umiyibca. HeoOs3aTenbHo,
YyBCTBUTEIbHBIN 3JIEMEHT 00ECIIeUnBaAET PEryIMPOBAHNE KOHKYPEHIIMU BO3BPAIAEMBbIX
CUTHAJIOB BO BPEMEHH JJTUHOM KaTYIIKH, TMOO ONTUYECKOM TMHUEH 3aaepxkKku. Heobsi3aTenbHO,
OINTUYECKAs JIMHUS 33€PKKHU BBITTOJIHEHA TTOCPEICTBOM COCIMHEHUS B ONTUYECKYIO LETb
PE3EePBHBIX KUJT BOJIOKOHHO-OMITUYECKOT0 Ka0eisi, TMOO BBIIOJIHEHA KOPPEKTUPYIOLIEH
KaTYIIKOW, COCTOSAIIEN U3 OJTHOTUITHOTO ONTUYECKOTO BOJIOKHA TPEOYEeMO JIJIUHBI.

[133] TakuM 0Opa3oM B Ka4eCTBE AJUHAMUYECKOTO ONMTOBOJIOKOHHOTO natuuka (J1O/I)
3asBJIeH JUHAMUYECKHI ONITOBOJIOKOHHBIN TaTUMK, IPEACTABIISIONINMA COOOM BBITTOJTHEHHBIN
C BO3MOKHOCTBIO 3aKPEIUICHUSI HA KOHTPOJIMPYEMON KOHCTPYKIUUA KOPIYC, BBITTOJTHEHHBIN
C BO3MOJKHOCTBIO pa3MeIlIeHHUs] B HEM UyBCTBUTEIBHOTO 3JIEMEHTA JaTUMKA, 00PA30BAHHOTO
KaTYIIKOW ONTUYECKUX BOJIOKOH U CIUIUTTEPA, BBIXO/Ibl KOTOPOTO 3AMKHYTBI MEXIy COOOM
YIOMSIHYTOM KaTYIIKOM U 00pa3yIoT 3aMKHYTYIO TIETITIO, (DOPMUPYIOIIYIO CUTHAJI OTPa’KeHUs,
IIPUYEM CIUIUTTEP BBIIIOJIHEH C BO3MOXKHOCTBHIO COEJUHEHUS C TPAHCIIOPTHON YaCThIO
U3BEIIATENISl OXPAHHOT'O BOJIOKOHHO-OTNITUYECKOT0. Heobs3aTenbHOo, KaTylika pa3MelieHa
B KOpITyce TAKUM 00pa3oM, 4ToObI KOJIebaHus KOpITyca JaTYMKa MepeaaBajIuch BCEM
BOJIOKHaM KaTymku. HeoOs3aTenbHO, KaTyIKa He )KEeCTKO 3aKperuieHa B KOPITyce TaTUMKa.
Heobs3aTenbHo, KaTylllKka HAMOTaHa B BUJIe OYXThI 0€3 KapKaca AUaMETPOM,
00ecreynBaIOIIMM ITPOXOKACHUE 30HIMPYIOLIET0 UMITYJIbca 0€3 CYIIECTBEHHOTO OCIIa0IeHUS
CUTHAJIa 30HAUpYIoIIero uMmmyiabca. HeoOs3aTeabHO, KOJIMYECTBO BUTKOB KATYIIIKU
00ecreunBaeT I0CTATOYHYIO 33/IEP)KKY MTPOXO0K/IEHUsI CUTHAJIA 30HIUPYIOLIEr0 UMITYJIbCA.
Heo0s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT 00OECTIEUUBAET PETYIMPOBAHNE KOHKYPEHIIMU
BO3BPAIAEMbIX CUTHAJIOB BO BPEMEHH JJIMHOM KATYIIIKH, TUOO ONITUYECKOM JIMHUEH 3aJePIKKH.
Heo0s3aTenbHo, onTuueckas IMHUS 3aJI€PKKHU BBITIOJIHEHA [TOCPEICTBOM COEMHEHHUS B
OINTUYECKYIO 1IeTTh PE3EPBHBIX JKUJT BOJIOKOHHO-ONTUYECKOTO Kabesi, TMO0 BhIMOIHEHA
KOPPEKTUPYIOIIEH KaTYIIKOM, COCTOSIIEN U3 OTHOTUITHOTO ONITUYECKOT O BOJIOKHA Tpebyemoti
JuHBL. HeoOs3aTenbHO, JaTYMK 00eCTIeunBaeT ONTUIECKOE YCUIIEHUE pa3HOCTH (pa3 CUTHAJIOB
OTPaXe€HUs U UHTeP(PEPEHIMOHHON KaPTUHBI HA BBIXO/IE.

[134] Takum 06pa3oM, B KaUe€CTBE OTPAXK]ICHHUS C IMOJIBUKHBIM 3JIEMEHTOM C Pa3MEIICHHBIM
HA HEM YYBCTBUTEJIBHBIM 3JIEMEHTOM JIMHAMUYECKOT'O ONTOBOJIOKOHHOTI'O JaTYMKA U3BEILIATENS
OXPAHHOTO BOJIOKOHHO-OITUYECKOT'O 3a5IBJIEHO OTPAXK/ICHUE C IIOABUKHBIM 3JIEMEHTOM C
pa3MEIIEHHBIM Ha HEM YYBCTBUTEIBHBIM 3JIEMEHTOM JTUHAMUYECKOTO ONTOBOJIOKOHHOTO
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JaTYUKA U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-OMITUYECKOTO, MPEACTABIIsIONIee COOO
OTpaxkJIeHHe, CoAeprKalllee MOJIBUKHBIN 3JIEMEHT, BBITTOJIHEHHBIN C BO3MOYKHOCTHIO
pa3MelieHust Ha HeM KOopIlyca IMHAMUYEeCKOT0 ONTOBOJIOKOHHOTO natuuka (J1O/), mpuuem
JIOJ1 mpencraBiseT coOOM JaTUUK, COASPIKAIIHNIM KOPITYC, BBITTOJTHEHHBIN C BO3MOXKHOCTHIO
pa3MeIieHus: B HeM 4yBCTBUTEIBHOIO AJIEMEHTA JATUUKa, 0Opa30BaHHOTO KATYIIKOMN
OTITUYECKUX BOJIOKOH U CIUTUTTEPA, BHIXOJIBI KOTOPOT'O 3aMKHYTHI MEXTy COOOM YITOMSIHYTON
KaTYIIKOM U 00pa3yroT 3aMKHYTYIO TETII0, (GOPMUPYIONIYIO CUTHAJ OTPAXEHUS, IIPUUEM
CIUIUTTEDP BBIIIOJIHEH C BO3MOXHOCTBIO COEJIMHEHHUSI C TPAHCIIOPTHON YaCThIO U3BEIIATENS
OXPaHHOT'0 BOJIOKOHHO-ONTUUECKOr0. Heobs3aTenbHO, KaTylllka pa3MelieHa B KOpIyce
TakuM 00pa3om, YTOOBI KoJIeOaHUS KOPITyca JaTYMKA MEPEIaBaIMCh BCEM BOJIOKHAM KATYIIIKH.
Heo0s3aTenbHO, KaTyIIKa He )KEeCTKO 3aKperuieHa B Kopryce naturka. Heo6s3atenbHo,
KaTyIlIKa HaMOTaHa B BUJIe OyXThI 6€3 Kapkaca AMaMeTpoM, 00ECTIeUNBAIOIIUM MTPOXOKICHUE
30HAUPYIOIIET0 UMITYJIbca 0€3 CYIIeCTBEHHOTO OCIabJIeHus] CUTHAIA 30HIUPYIOLIETO
uMIyjibca. Heobs3aTenbHO, KOJIMUECTBO BUTKOB KATYIIIKKM OOECIIEYMBAET TOCTATOUHYIO
3aJIEPXKKY MPOXOKACHUS CUTHAJIA 30HIUPYIONIEero ummyibca. HeoOs3aTenbHo,
YyBCTBUTEJIbHBIN 3JIEMEHT 00ECTIEUNBAET PETYIMPOBAHNE KOHKYPEHIIMU BO3BPAILIAEMbIX
CUTHAJIOB BO BPEMEHHU JIJTMHOM KaTYIITKH, TMOO ONITUYECKOM TuHUel 3a1epKku. Heobsi3aTenbHo,
OITUYECKAS! JIMHUS 33€P>KKU BBITIOJIHEHA ITOCPEACTBOM COEAMHEHUSI B OIITUYECKYIO LIEMb
PE3EPBHBIX KUJI BOJJTOKOHHO-ONTUYECKOTO KaOes, JIMOO BBITIOJIHEHA KOPPEKTUPYIOIIIEH
KATYIIKOM, COCTOSIIIEN U3 OJHOTUITHOIO ONITUYECKOT'0 BOJIOKHA TPeOyeMOli IJIUHBI.
Heo0s3aTenbHO, TaTYMK 00eCrieunBaeT ONTHIECKOE YCHIIEHHUE Pa3HOCTH (Da3 CUTHAJIOB
OTPAXXEHHUs U UHTePpPEePEHUMOHHON KapTUHBI Ha BbIxojie. HeoOs13aTenbHO MOABUKHBIM
3JIEMEHT MPECTABIIsIeT COO0M KamuTKy. HeoOs3aTebHO, TOABMKHBIN JJIEMEHT MPEACTABIISET
co0Ooti BopoTa. Heobs3aTenbHO, MOABWKHBIN 3JIEMEHT MPEACTABISET COOOM JTIOK.

[135] TakuMm oOpa3oM, B KaueCTBE OXPAHIEMOro pydeka ¢ orpakJIeHueM C IO IBHKHBIM
3JIEMEHTOM C Pa3MeIEHHbIM Ha HEM UYBCTBUTEJIbHBIM 3JIEMEHTOM JTUHAMUYECKOTO
OINTOBOJIOKOHHOT'O JATUYMKA U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO 3asIBJIEH
OXpaHsIEeMbIN pyOesK, COIEPKAIIUN OTrPaKIEHUE C ITOIBIXKHBIM JIEMEHTOM C Pa3MEIICHHBIM
Ha HEM YyBCTBUTENIHHBIM 3JIEMEHTOM JTUHAMHUYECKOTO ONTOBOJIOKOHHOTO JATYMKA U3BEIIATES
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOTO, MPECTABIISIONIEe COOOM OrpaXKaeHue, CoIepKaIlee
MOJIBUYKHBIN 3JIEMEHT, BBIITOJIHEHHBIN C BO3MOKHOCTBIO PAa3MEILeHUs] HA HEM KopIyca
JMHAMHUYECKOTO ONTOBOJIOKOHHOTO datuuka (JIOM), mpuuem J1OJl mpeacrasiser coboii
JIATYUK, COJEPKAIIUI KOPITYC, BBITTOJHEHHBIN C BO3MOXXHOCTBIO Pa3MEIIECHUS B HEM
YYBCTBUTEIBLHOIO 3JIEMEHTA AaTUMKa, 0Opa30BAHHOIO KATYIIKON ONTUYECKUX BOJIOKOH U
CIUTUTTEPA, BBIXOJIBI KOTOPOT'O 3aMKHYTHI MKy COOOM YITOMSIHYTOM KATYIIKOM U 00pa3yroT
3aMKHYTYIO TIETITIO, POPMUPYIOIIYIO CUTHAJT OTPAXKEHUS, IIPUUEM CILIUTTEP BBITTOIHEH C
BO3MOXHOCTbIO COEIMHEHHUS C TPAHCIIOPTHOM YaCThIO U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-
ontuueckoro. Heobs3arenbHo, KaTyllIKa pa3MelieHa B KOPIyce TAKUM 00pa3oM, UTOObI
KoyiebaHusl KopIyca JaTuuKa fepeaaBaiuch BCeM BOJIOKHAM KaTyinku. HeoOsi3aTenbHo,
KaTyIIIKa HE )KeCTKO 3aKpeIlieHa B kopiryce natuvka. HeoOs3aTenpbHo, KaTylika HaMOTaHa
B Bujie OyXThI O€3 KapKaca JuaMeTpoM, 0OECTIeUnBAIOIIUM MTPOXOKIEHUE 30HAUPYIOIIErO
UMITyJIbCa 0€3 CYIIECTBEHHOTO OCIIA0JICHUS CUTHAJIA 30HIUPYIOIIETO UMITYJIbCA.
Heo0s3aTenbHO, KOJTUYECTBO BUTKOB KATYIIIKA 00ECIIEYUBAET JOCTATOYHYIO 3aJIEPIKKY
MIPOXOXK/IEHUS CUTHAJIA 30HAMPYIOIIero uMityJibca. HeoOs3aTenbHO, 4yBCTBUTEIBHBIN 37IEMEHT
00eCIneynBaeT peryaIupoBaHrue KOHKYPEHIMU BO3BPAIIIAEMbIX CUTHAJIOB BO BPEMEHU JJTMHOMN
KaTYILKH, TMOO ONTHUUECKOM TIMHUeH 3aiepkku. Heobsi3aTenbHO, onTuyeckas IMHUS 3a€PKKU
BBIMIOJIHEHA TTIOCPEACTBOM COEIMHEHUSI B ONITUYECKYIO IEMb PE3EPBHBIX KUJI BOJJOKOHHO-
OINTUYECKOT0 KabeJis, TMOO BBIMOJTHEHA KOPPEKTUPYIOIIEH KATYIIIKOM, COCTOSIIEN U3
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OJHOTUITHOT'O ONITUYECKOT'O BOJIOKHA TpedyeMoti JyuHbl. Heobs13aTenbHO, 1aTUMK
00ecTeunBaeT ONTHYECKOE YCUIICHUE Pa3HOCTH (ha3 CUTHAJIOB OTPaKEHUS U
uHTep(hEepPEeHIIMOHHOM KapTUHBI Ha Bhixoje. HeoOs3aTeIbHO MOIBUKHBIN 3JIEMEHT
MpeACTaBIIsIeT coOoM KanuTKy. HeoOs3aTennbHO, TOIBWKHBIN 3JIEMEHT MPEACTABIISIET COOO
BopoTa. Heobs13aTenbHO, TOABUKHBIN 3JIEMEHT MPEACTaBIsIEeT COOOM JTIOK.

[136] TakuMm oOpa3oM, B KaueCTBE CIIOCO0a CUTHAIM3AIWHU C UCIIOJIHh30BaAHUEM
Pa3MEIIEHHOT O Ha MOABUKHOM 3JIEMEHTE OTPAXKICHUSI YyBCTBUTEIILHOTO 3JIEMEHTA
JIMHAMUYECKOT0 ONTOBOJIOKOHHOIO IATUYMKA U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO
3asIBJICH CIIOCO0O CUTHAJIM3ALMU C UCTIOJIb30BAHUEM PA3MEIIEHHOTO HA MTOJIBUKHOM 3JIEMEHTE
OTPXKJIEHUS UyBCTBUTEIILHOIO 3JIEMEHTA JUHAMUUYECKOTO ONTOBOJIOKOHHOTO fatunka (JIO/1)
U3BeIATENS] OXPAHHOTO BOJIOKOHHO-ONITUYECKOT O, IIPYU KOTOPOM OOECIIEUMBAIOT pa3MelleHUe
kopmyca JJOJ] Ha TOABUKHOM 3JIEMEHTE KOHCTPYKIMU orpaxkaeHus, mpudem J1O/]
MPECTABIISIET COOOM TaTUMK, COJICPKAIIUI KOPITYC, BHIMOJTHEHHBIN C BO3MOXKHOCTBIO
pa3MeIIeHus] B HEM UyBCTBUTEIBHOI'O AJIEMEHTA JATUUKA, OOPa30BAHHOTO KATYIIKOMN
ONTUYECKUX BOJIOKOH U CIUTUTTEPA, BHIXO/IbI KOTOPOT'O 3aMKHYTHI MEX/1y COOOM yITOMSIHYTON
KaTYIIKOM U 00pa3yoT 3aMKHYTYIO TIETI0, ((OPMUPYIONIYIO CUTHAJ OTPAXEHUS, IIPUUEM
CIUTUTTEP BBIMIOJHEH C BOBMOXXHOCTBIO COEIMHEHUSI C TPAHCIIOPTHOM YACThIO U3BEIIATENS
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOTO, IMOIAI0T 30HAUPYIOIINN UMITYJIBC peduieKTOMETpa
M3BEIATEIISI OXPAHHOTO BOJJIOKOHHO-ONTUYECKOTO YEPE3 TPAHCIIOPTHYIO YACTh U CIUTUTTEPHI
W3BELIATENS K UyBCTBUTEIbHOMY 35ieMeHTy JIO/l, pa3nenstor 30HIUPYIOIIMI UMITYJIbC HA
Bxojie B JIO/] Ha ABE YacTU MOCPEICTBOM CIUIUTTEPA YYBCTBUTEILHOTO 3JIEMEHTA TS
HAITPABIICHUS WX 110 BOJIOKHAM KATYIIKU BO BCTPEYHOM HAIIPABIIEHUH, TIOCIIE IIPOXOKICHUS
YacTer UMITYJIbCA CKJIAIBIBAIOT UX HA YIIOMSIHYTOM CIUIUTTEPE, ITOCIIE YETO MOIAIOT HA BXO
MIPUEMHOT'O YCTPOMCTBA pedIeKTOMETpa U IMTOCPEACTBOM BBIUMCIIUTEILHOTO YCTPOUCTBA
PETUCTPUPYIOT U3MEHEHHE PA3HOCTH (pa3 cjaraeMbiX Ha YIOMSHYTOM CIUIMTTEPE CUTHAJIOB.
Heobs3aTenbHo, KaTyIIKy pa3MellaoT B KOPITyce TAKUM 00pa3oM, UTOObI KOJIEOaHUsI KOpITyca
JlaT4YMKa MepeaaBaIuch BCeM BOJIOKHAM KaTyliku. HeoOs13aTenbHO, KaTYIIKY He )KeCTKO
3aKPEIUISTIOT B Kopityce faTuuka. HeoOs3aTenbHO, KaTYIIIKy HAMATHIBAIOT B BUIe OYXThI O€3
Kapkaca JdaMeTpoM, 0OeCIeurnBarOIUM MPOXOXKIEHHUE 30HAUPYIOIIET0 UMITYJIhca 0e3
CYIIIECTBEHHOTO OCIa0JIeHUs] CUTHAJIA 30HIMPYIOIIero uMmitysibca. HeobsizaTenbHo,
o0ecreynBaroT KOJIMUECTBO BUTKOB KATYIIKH, 0OECIIEUUBAIOIIEE TOCTATOUHYIO 3aJEPKKY
MPOXO0KJIEHUsI CUTHAJIa 30HAUpyIolero uMmnyiabca. Heobs3aTenbHo, 0OecrieunBaioT
peryJiMpoBaHUe KOHKYPEHIIMU BO3BPAIIa€MbIX CUTHAJIOB BO BPEMEHU JJIMHOM KaTYIIKU, TUOO
ONITUYECKOM JIMHUEN 3aJiepkku. HeoOs13aTenbHO, onTUUecKas JIMHUS 3a/1€P’KKU BIMIOJIHEHA
IMOCPEACTBOM COEAUHEHHUS B ONITUUECKYIO LENb PE3EPBHBIX KUJI BOJIOKOHHO-OIITUYECKOTO
kabeJisi, TMOO BBIMOJIHEHA KOPPEKTUPYIOIIEH KaTYIIKOM, COCTOSIIEH U3 OJHOTUITHOTO
ONITUYECKOT0 BOJIOKHA TpedyeMoii JyiHbl. Heobs13aTenbHO, MOCPEICTBOM TaTUMKA
00€CTIeUunBaIOT ONITHUECKOE YCUIICHUE Pa3HOCTH (a3 CUTHAIIOB OTPaKEHUS U
UHTEP(hEPEHIIMOHHOM KAPTUHBI HA BBIXOJE.

[137] ITpu 5TOM Ha MOABUKHBIX U HEMOJABUKHBIX YACTAX KOHCTPYKIHI ONIMCBIBAEMBIX B
HACTOSIIEM JTOKYMEHTE OXPaHSIEMBbIX pyOekei MOTYT ObITh pa3MeIIeHbl KOHIIEBbIE
ontoBo1oKoHHbIE naTuuku (KOJI), HeoOs3aTebHO UCTIOIb3yeMbIE COBMECTHO C OTTUCAHHBIMU
paHee co CChIIIKaMU Ha (ur. 1-5 U3BemaTeIsIMu OXpaHHBIMHU BOJIOKOHHO-oITTHYecKuMu. KO/
MpEACTABIISIET COOOM AATUMK, TPUHIUIT paOOTHI KOTOPOTO OCHOBAH Ha UCIOJIb30BAHUU
KOHCTPYKIIMU U CBOWUCTB ONITUYECKOTO BOJIOKHA U3MEHSITh ITPOITYCKHYIO CIIOCOOHOCTD K
MPOXOKACHUIO JIA3EPHOTO U3JTYUYEHHS B 3ABUCUMOCTH OT FEOMETPUUYECKOM POPMBI U pa3MEPOB
OTITUYECKOTO BOJIOKHA, U3MEHSIEMOT0 TOJIKATENIEM B IIpe/iesiax ypyroi nedopmanuit popmbl
OINTHUYECKOrO BOJIOKHA YYBCTBUTEILHON YACTU MPU OJTHOM YaCTOTE JIA3€PHOTO U3JTyYEHUS U
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COXpaHEHUS TPOIYCKHON CITIOCOOHOCTH TPHU ITH ke AepopManusix Ha IPyroi 4acToTe.
[TpenmouTuTeIbHO, HE OTPAHUYMBASICH, COOP MH(OPMAIIHH O TTOJI0KEHUSIX PaOOUYUX OpraHOB
JATYMKA TPOU3BOAUTCS ITPU MTOMOIIM BBIYUCIIUTENIBHOTO YCTPOUCTBA 00pabOTKM UH(pOPpMALUH,
pedekToMeTpa U pa3BETBIIEHHOMN Ha CIUIMTTEPAX OMTOBOJIOKOHHON KaOEIIbHOM CETH.
[TpenmoutureabHO, HE OrPAHUIMBASICH, TATBHOCTH pa3MeltieHust KO/l onpenensercs ypoBHEM
3aTyXxaHus curaajia orBoauMoro k KOJI 30Haupyrolero uMITyjbca He HHKe TpeOyeMoi
BenuuuHbL. [IpeanoururenbHo, He orpaHuuuBasich, KO/l MoxeT ObITh UCTIOJIL30BAH B
cUCTeMaX yIAJICHHBIX Ha OOJIbIIIME PACCTOSHUS, T/I€ OTCYTCTBYIOT UCTOUHUKH IJIEKTPUUECKOM
SHEPIUM, B CHCTEMAX OXPAHHOU CUTHAJIM3ALMH, JIJIS1 KOHTPOJIS ITOJIOKEHUSI BOPOT U KAJIMTOK
HAa IEPUMETPE MAIIBIX U IPOTSKEHHBIX TEPPUTOPHIA, ITOJI0KEHUS KPBILIEK JIFOKOB KOJIOAE3HOTO
MIPOCTPAHCTBA, JATYMKOB ITOJIOKEHUS PEIIETOK BOAOMPOIYCKOB, CUTHAIIM3ALUU COCTOSIHUS
CTEH Ha IpeaMeT pa3pyILIeHUl U TPOJIOMOB U TOMY MTOJJOOHOTO, B TOM UHUCIIE, MPUMEHSITHCS
BO B3PBIBOOITACHBIX Cpeiax, B yCIoBUSAX 100% BIIa)KHOCTH, ITOBBIIIEHHOW 3ara30BAHHOCTH
Y T, TIPU paboTe B BOJIE, BKJIIOUAS KAHAJIU3ALUMOHHbBIE CTOKH, B YCJIOBUSIX MOBBIIIIEHHON
paauanuy, B yCIOBUSIX UCKITIOUAIOIIMX BO3MOKHOCTH TPUMEHEHHS 3JIEKTPUIECKUX ITPUOOPOB,
B YCJIOBHUSX 3JIEKTPOMATrHUTHBIX ITOMEX BBICOKOW MOIIHOCTH. [IpennoururensHo, He
OrpaHUUMBAsCh, B ipepiaraeMom KO/JI ucnonbs3yroTes 1Ba MCTOYHUKA JIA3€PHOTO U3ITYUESHUS
pa3HoM 4acTOTHI — pabouunit U AMarHoctTudeckuii. [TpenmouyTurenbHO, HE OTPAHUYUBASICH,
WCIIOJIb30BAHUE TUATHOCTUYECKOTO JIA3EPHOTO U3JIyUYEHUs Tiepruoandeckoe. [1pu atom
CYILIECTBYET 3a/7aua NOCTOIHHOTO KOoHTpouisl ucnpasuoctu KO/I. IlpeanoururensHo, He
OrpaHUYMBASICh, 3TA 3a/1a4a peuraercs nmyteM co3ganus KO/I, BbITOIHEHHOTO ¢
BO3MOKHOCTBIO Pa0OThI C pePIIEKTOMETPOM C MEPEKIIIOUAEMBIMHU TUATIA30HAMM.
[TpeanourturensHo, HE orpannuuBasics, KO/ 2000 conepxut kopmyc 2001 ¢ Tonkarenem
2002, obecrreunBaroIMM U3MeHeHMe NoJ1oKeHus kosell 2003 onTUYECKUX BOJIOKOH
YyBCTBUTEJIBHON YAaCTH, YyBCTBUTEIBHYIO 4aCTh, KOTOpas ycraHosieHa B kopnyce KO/l u
coenrHeHa uepes crumTTep 2004 ¢ TpancnopTHOM yacThio 2005 u3BemaTesst OXpaHHOTO
BOJIOKOHHO-OIITUYECKOr0, obecreunBaroniei noakiaroyenre KO/ k pa3BeTBieHHOM
OINTUYECKOMN CETU U TPAHCIIOPTUPOBKY JIa3€PHBIX UMITYJILCOB B IPSIMOM U OOPATHOM
HanpasiaeHud. [IpeanouyTuTenbHO, HE OTPAaHUYUBASICh, YYBCTBUTEIbHAS YACTh TaTUMKA
BBIMOJIHEHA U3 cIuuTTepa 2004, BBIXOIBI KOTOPOT'O 3aMKHYTHI MEXTy COOOM ONMTUYECKUM
BOJIOKHOM OIIPEJIEIICHHOM (DOPMBI U COBMECTHO 00Pa3yrOT 3aMKHYTYIO METITIO JIJTS
(dhopMUpOBaHHUs CUTHAJIA OTPAXKEHUS U CUTHAJIa Bo3BpaileHus. [IpenmnoururenbHo, He
OrPAHUYUBASICH, UBMEHEHUE TEOMETPUUECKOTO MOJIOKEHUS BOJIOKOH B UYBCTBUTEIIbHOW YACTH
KO/l B ynpyrom nuanasose aedopManuii BCIeICTBUE U3MEHEHHS MTOJI0KEHUST pabovero
OpraHa TaKOBBI, UYTO MMPUBOAAT K U3MEHEHUIO BO3MOKHOCTH MPOXOKIAECHUS] CUTHAJIOB
OTpaXeHHUs B paboueM Mana3oHe YacTOThI JJa3€PHOTO U3IIyUeHUs pedieKToMeTpa U
MIPOIYCKAIOT CUTHAJIBI OTPAXKEHHUS B 00OMX MOJIOKEHUSIX pab0overo opraHa B IMarHOCTUIECKOM
JTMAITa30HE YaCTOTHI JIa3€PHOTO U3IIYUYeHHUS, oOecrieunBasi MHOOPMHUPOBAHKUE CUTHAIIOM 00
VCIIPABHOCTHM ONITUYECKON Henu natuvka. [IpeamnoururensHo, HE OrpaHUUMBASCH, B
3asIBJICHHOM DPEIIICeHWU YyBCTBUTENIbHAS YACTh TaTUMKA ITPEICTABISET COOOM 3aMKHYTYIO
TETJIIO B BUJIE HECKOJIBKUX KOJIEl| C paJuyCOM U3rubda B YIIpyroM auamna3oHe aehopmanui,
JTOITYCKAIOIIUM CBOOOTHOE MTPOXO0’KIEHUE CUTHAJIA OTPAKEHHUS 30HAUPYIOIIET0 UMITYJIbca Ha
paboueit yacToTe, MpUYEM BO BTOPOM IOJIOKEHUU pabovero opraHa pajanyc u3ruda KoJer
U3MEHSIETCS B YIIPYroM auanal3one aedopmaiuii 10 Gopmbl, Mpu KOTOPOH CUTHAT
30HUPYIOLIErO UMITYJIbCA YACTSIMU MOTJIONIAETCS B 000JIOUKE ONTUUECKOT0 BOJIOKHA
yyBcTBUTENbHON YacTu KOJI B MecTax ¢ HAMMEHBIIMMU paArnycaMu 10 HEOOXOAUMOTO
MHUHUMAJIbHOT'O 3HAUEHUSI CUTHAJIA OTPAKEHUS, IPU 3TOM O0ECIIEYUBAETCS BOZMOKHOCTh
KOHTPOJISI UCITPABHOCTH 1aTYMKA HA JUATHOCTUYECKOM YaCTOTE JIa3€pHOr0 U3ITyUYEHUS, TO
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€CTb JIA3€PHBII UMITYJIbC IPYTrON YACTOTHI HPOAOIKAET MPOXOJIUTH YEPE3 KOIbLA.
[IpeanouTuTenbHO, HE OTPAHMYMBASICh, KAK 9TO MIOKA3aHO HA (T. 11, B 3asIBIIEGHHOM PEIIICHUH
U3MEHEHUE MPOCTPAHCTBEHHOM (POPMBI ONITUUECKOTO BOJIOKHA YyBCTBUTEIbHOM yacTu KO/
MIPOU3BOIUTCA Uepe3 crepkHu (nepxartenu) 2006 ¢ 3axBatamu 2007, pacroioKEHHbIMU HA
pa3HbIX cTopoHax Kouiel 2003 4yBCTBUTEIBHOT'O 3JIEMEHTA, IPUYEM OJHU U3 JEPKATEIEH
2006 coeMHEHBI C TOABUKHOM YacThio padbouero oprana KO/ (tonkartenem 2002), a npyrue
- ¢ ocHoBanueM kopiyca 2001 KO/I. ITpeanoyTuTenbHO, HE OrpaHUUMBAsCh, 3aXBaThl 2007
BBITIOJTHEHBI B BUJIE CTAHJIAPTHON TEPMOYCAIOUHON TPYOKH (KOMIUIEKTA JTSI 31U ThI CBAPHBIX
ctikoB (K31 C)), ucrionp3zyemMoit 11 pUKcauy CBAPHBIX COSAMHEHUH ONITUYECKOTO BOJIOKHA,
MpUYEM JIJIMHA CTAHAAPTHOM TEPMOYCAJOYHOMN TPYOKH MPEAIIOYTUTEILHO Ype3aHa.
[TpenmouturenbHO, HE OTPAHUYMBASICH, B YITOMSIHYTYIO TpyOKy 2007 3aBenieH
MPEANOYTUTEIBHO, METAJIIMYECKUN cTepkeHb 2006, MPEeANnOYTUTENIBHO U30THYTHIH,
MPEANOYTUTENbHO, ['-00pa3HbIii, mpuueM pukcanus crepxas 2006 Tpou3BOIUTCS BUHTAMM
2008, mpUKpPENIEHHBIMU K OCHOBAaHMIO KopItyca v K Tonkarteno 2002. IIpennoyturensHo,
HE OrPAaHUUYMBASICh, B KAUECTBE UyBCTBUTENIbHOTO asieMeHTa KO/l ucnosb3yercst onTuueckoe
BOJIOKHO cTaHmapTta G652 Bcex Moaudukanuii (IOmycKaeTcsi UCTI0JIb30BATh BOJIOKHO
MPUMEHSIEMOTO B U3BENIaTEIe OXPAHHOM BOJIOKOHHO-ONITHYECKOM Kabens). [1pu atowm,
IIPEAIIOYTUTEIILHO, HE OTPAHUYUBASCH, FeOMETPUUECKUE pasMepsl Kosel 2003 v BeuuuHa
UX U3rMOOB BapbUPYIOTCA B CIEAYIOLIMX JUAlla30HaX: IIMPUHA 3aXBaTa TEPMOYCATOUHbBIX
TPYOOK 5+2 MM, TMaMeTP BUTKOB B HEHAMPSHKEHHOM COCTOSIHUM B hopme Kpyra 20+2 M.
ITpu 3TOM TeXHOIOTHYECKAS JJIMHA ONTUYECKUX BOJIOKOH BBIBOJIOB JIOJIKHA OBITH
npeanouTuteabHo He MeHee 1000 MM 1 o6ecrieurBaTh BO3MOXKHOCTh ITPOBEACHUS CBAPOYHBIX
padoT, MX TOBTOPEHUE TOJDKHO OBITh MPEANOUTUTEIHHO HE MEHEE 4 pa3, KOJIMYECTBO BUTKOB
- ot 8 1o 12. IIpn 3TOM MUHMMAaIBbHOE PACCTOSIHUE TPOTHUBOIIOJIOKHBIX CTOPOH KOJIEL TPH
MaKCUMaJIbHOM C)KAaTUU MPEANIOUYTUTENIBHO COCTABIISIET HE MEHEe 4+2MM, MAKCUMAJIbHOE
yIaJEHUE TPOTUBOIIOJIOKHBIX CTOPOH IIPH PACTSIKEHUM PEATIOYTUTEIIBHO JOJKHO
00ecreunTh MUHUMAJTBbHBIN pauyc U3ruda KoJjell B 30He KpeIIeHUs: He MeHee 4+1mM, a
MaKCUMAJIbHBIN X0/ IMOJIBU>)KHOM 4acTH - He Ooiiee 12+2MM, UTO COBMECTHO € YIIPYTUMHU
CBOVICTBAMH METAJIIIMYECKUX CTep)KHEN obecreunBaeT 0€301acHOe U3rOTOBIICHUE TATYMKA,
BKJIFOUEHUE U TATIBHENIIYIO PETYJIMPOBKY, BKJIFOUAsl BO3MOKHOCTb HEIPEPBIBHOI'O KOHTPOJIS
UCTIPABHOCTH JATYMKA W BBITIOJIHEHUSI UM CBOE OCHOBHOM (pyHKIMU. B kauecTBe mpumepa,
HO He orpaHnyeHusi, KO/l umeeT 1Ba OCHOBHBIX ITOJIOKEHUS YyBCTBUTEIIBHOM YACTH 1aTUMKA,
KaK 3TO MoKa3aHo Ha ¢ur. 12 - B mepBOM panyc U3rudoa BoJIOKHA 00Jiee MUHMMAJIbHOTO
KPUTHUYECKOTO 3HAUEHHUS], U, TPEAIIOUYTUTEIIBHO, HE OTPAHUYMBASICH, 30HIMPYIOLINIA UMITYJIbC
Y OTPKEHHBIN CUTHAJI CBOOOIHO IBUXKYTCS B CEPALEBHMHE BOJIOKHA B 0OOMX HAIIPABIICHHUSIX
Y TeM 0oJiee Ha AMAarHOCTUYECKOM 4YaCTOTE C MEHBIIEH IJIMHON BOJIHBL. BO BTOPOM OCHOBHOM
MOJIOKEHUU YYBCTBUTEIIbHON YACTH JJaTUMKA PAUYC U3TM0A BOJIOKHA MEHEEe KPUTHUUECKOTO
3HAYEHUS PU KOTOPOM, 30HIMPYIOLIUI UMITYJIbC Ha pabouelt IJIMHE BOJIHBI JOCTUTas MecTa
U3ruba BOJIOKHA MPOHUKAET B 000JIOUKY BOJIOKHA U MOTJIONIAETCS B HEM, B pe3yJIbTaTe 4ero
HE 00pa3yeTcsi CUTHAJI OTPaXEHUsI, OTHAKO IIPU 3TOM, TPEATIOUYTUTEIIbHO, HE OTPAHUUMUBASCH,
VMITYJIBC Ha IMATHOCTUYECKOM YaCTOTE C MEHBIIEH NIMHOWM BOJHBI MPOAOIKAET IIPOXOIUTH
yepe3 KOoJIbLiAa CO3aBasi CUTHAJIBI OTPAKEHUS U MTOATBEPIKIAsI UCIIPABHYIO Pa0OTY AaTUMKA.
[TpennouturenbHO, HE OTPAHUUYMBASICH, B TaKoi KOHCTpyKumu KO/l nmorsoieHue snepruu
30HUPYIOLIETO0 UMITYJIbCA MPU CKATUU OYXThI IPOUCXOIUT ABAXK/BI B KAXKIOM BUTKE
3JUTATICOBUIHOM (hOPMBI AehOpMaLUK ONITHUECKOTO BoJIoKHA 2001, UTO MO3BOIISIET
3HAYUTEJILHO YBEJIMYMTH MUHUMAJIbHOE 3HAUEHHUE paJuyca U3ruda aJuIica, pyu KOTopom
JIOCTATOYHO IOJIHO IOTJIOIIAETCS HEPTUs 30HAUPYIOLIEro uMItyibea. IIpeanoyrurensHo,
HE OI'PaHUYMBASICh, CUTHAJIBI OTpaKeHUs1 GOPMUPYIOTCS HAa BXOJI€ IPEMHOI'0 YCTPONUCTBA B
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pe3ysibTaTe MPOXOXKACHUS 30HIUPYIONIETO UMITYJIbCa B IPSIMOM U O0OpaTHOM HaIrpaBlIeHUH
4yepe3 pa3BETBIIEHHYIO ONTUYECKYIO CETh, HA OTBETBIICHUSIX KOTOpOH pa3dmereHsl KO/JI.
[TpeanmouTuTenbHO, HE OrPAHUYUBASICH, PA3BETBIICHHAS ONITUYECKAS CETh BBIMIOJIHSET POJIb
TPaHCIIOPTA U AEIUTEIISI MOLIIHOCTH 30HIUPYIONIIETO UMITyJIbca, Hampasisemoro k KO/I.
[TpeanouTutenbHO, HE OrPpaHUUUBASICH, HEOOXOAUMAas BeJIMUYMHA OTBETBIIIEMOM MOIITHOCTU
k KOJI, xak mpaBuiio, 3HAYMTEIIbHO MEHBIIIE UCXOTHOTO 3HAYEHUSI MOIITHOCTH Ha BBIXOJIE
pedaekToMeTpa U 3aBUCUT OT XapaKTEPUCTUK U3ITydaTeNsl, UyBCTBUTEITBHOCTH ITPUEMHOTO
ycTpoiicTBa pedriekroMeTpa 1 fasibHOCTH pasMenieHuss KO/l oT usMepuTeNbHOrO YCTPOMCTBA,
YTO MO3BOJISIET HA OJHOM TPAHCHOPTHOM KabeJie pa3MellaTh MHOKECTBO OTBETBJICHUI K
KO/. I1peanoutuTenbHO, HE OrPAHUUUBASICh, BEIMUMHA OTBETBIIIEMOM MOIIIHOCTU HA KaXIbIN
KO/l mo mpuHiuny paboThl yCTPOUCTBA MOXKET OTIMYATHCS MKy COOOI B HECKOIBKO pa3s,
He yXy/iiasi padoThl yCTPONUCTBA, YTO MO3BOJISIET UCTIOJIBb30BATH OTBETBUTEIU C IIIMPOKUM
JMana3oHOM BeTBIIeHHUs. [ [penouTurenbHO, HE OrPAHUUMBASCH, MOIITHOCTb BO3BPAIIIEHHOT'O
CUTHAJIa HA BXOJE MPUEMHOI0 YCTPONCTBA, KaK MPABUIIO, HE TPEBBIIIAET MTPEIEIOB HACHIIIIEHUS
JU1S1 IPUMEHSIEMOTO ITPUEMHOTO YCTPONCTBA U HE HUKE JJOITYCTUMOT'O YPOBHSI, COITOCTABUMOIO
C ypoBHeM 11yMoB. [IpeanoyTurenbHo, HE OTPAaHUYMBASICh, TPEBBIILICHUE BEIMUYMHOMN
MOIIIHOCTH OTPAKEHHOTO CUTHAJIA MIPEJIENIOB HACKIIIIEHHUS TPUEMHOTO YCTPONCTBA HE HAPYIIIAET
paboty ycrpoiictBa. [IpennoururenbHO, HE OTPaHUUMBASCh, OCHOBHBIM Pe3yJIbTaTOM cOopa
uHpopmarmu ot KO/ siB1sieTCsl COOTHOIIIEHUE BEJIMUMHBI MOIITHOCTH BO3BPAIIICHHOTO CUTHAJIa
B OJTHOM M3 MOJIOKEHUH JaTYMKA K BEJIMYMHE MOIIIHOCTH BO3BPAIIIEHHOT O CUTHAJIa B APYTOM
noJjioxkeHuu. [IpeanouTurenbHo, HE OrPAHUUUBASICh, COOTHOIIIEHUE BEJIMUMHBI MOIITHOCTH
BO3BPAIIIEHHOTO CUTHaJIa B pa3HbIX cocTosiHUsAX KO/l MOXeT nocTurath 1ecaTky U 0oJiee
pas3 ¥ paccMaTPUBATHCS CUCTEMON U3MEPEHUI KaK TUCKPETHBIE CUTHAJIBI «€CTh CUTHAJI» WU
«HET curHajiax». [IpeanoyTuTenbHO, HE OTpaHUUMBAsICh, Tpu nuarHoctuke KO/ Ha 6onee
BBICOKOM YaCTOTE U3JTYUYEHHUS BO3BPAIICHHBIA CUTHAJI PACCMATPUBAETCA CUCTEMOMN KAK
JIMCKPETHBIE CUTHAJIBI «UCITPABEH» WK «HE UCTTpaBEH». [IperouTuTebHO, HE OTPAHUYMBASICh,
KO/l conepxut KopIyc ¢ ppluakHbIM MEXaHU3MOM, O00ECIIeUNBAIOIIUM MTepEMEIICHUE
OINTUYECKUX BOJIOKOH 4yBcTBUTENIbHON YacT KO/I, 0Tpe30K ONTOBOJIOKOHHOTO
TPAHCIIOPTHOTO KaOes 1151 MOJAKITIOUeHUS K pa3BETBIICHHOM ONTUUECKON CeTH U
TPaHCIOPTUPOBKHU JIA3€PHBIX UMITYJILCOB B MPSIMOM M OOpATHOM HAIIpaBJICHUU U
YyBCTBUTEIBHYIO YaCTh, U3MEHEHUS MOJI0KEHUSI KOTOPOM MPUBOSIT K U3MEHEHUIO CBOEH
MPOITYCKHOM U OTpa)kaTeJIbHOM CIIOCOOHOCTH, MPUUEM T€OMETPUUECKHE Pa3MephI KOJIell
YYBCTBUTEIHLHOM YACTH U KpaiiHue pabouue moaokeHus Toukartens padbodero oprana KOJI
JIOJKHBI oOecrieunBaTh Ha pabouel 4acToTe MPOXOKACHUE CUTHATIOB 30HIUPYIOLIETO
UMITYJIbCA B OJTHOM U3 TIOJIOKEHUH pabovero opraHa, 0JIOKUPOBKY CUTHAJIOB 30HIUPYIOIIETO
UMITYJIbCA B IPYTOM ITOJIOKEHUU pabouero opraHa U Ha KOHTPOJIbHON YaCTOTE MPOXOXKIECHUE
CUTHAJIOB 30HAMPYIOIIET0 UMITYJIbCA B JIIDOOM COCTOSTHUM paboyero opraHa.
[TpennoururenbHo, HE orpaHnumBasich, KO/l mpencrasiser co00i ONTUKO-MEXaHUYECKYIO
KOHCTPYKIIMIO, B KOTOPOI BCIIEACTBUE U3MEHEHMS MOJIOKEHHUSI pabouero opraHa JaTyuka
MPOUCXOAUT UBMEHEHUE BEIMUMHBI MOITHOCTU BO3BPAIIA€MbIX CUTHAJIOB, HAITPUMED,
KOHCTPYKIIMIO, OJIMKAUIIIEro aHajgora, onucaHHyio B nateHTe RU 172554, BKIIIOUEHHOM B
HACTOSIIIIEe OMMCAHUE ITyTEM OTCBIIKH, 33 UCKJIIIOUEHUEM MHOTO UCIIOJIHEHUS 3aXBATOB U
JIep>KaTeliel, Kak 3TO OMMCAHO B HACTOAIIEM JOKyMeHTe. Mcronb30oBanue cTepkHen ¢
TEPMOYCaJOYHBIMU TPYOKAMU B KAUECTBE 3aXBATOB BMECTO JABOMHBIX TEPMOYCATOYHBIX
TpYOOK IPU 3TOM CYHIECTBEHHO yIIPOIIAET MPOLECC M3TOTOBJICHUS 1aTUMKA, & TAKKE
00ecreurnBaeT BO3MOXHOCTb TMOKOM HACTPOMKHU pexkrMa paboThl 1aTUMKA, OJaroapsi TOMy
YTO CTEPIKHU MOTYT OBITh OTPETYIMPOBAHBI TIOCPEACTBOM BUHTOB. [IpenmnouturenbHo, He
OrPaHUYMBASICh, UBMEHEHUE MOJI0KEHUSI paboYero opraHa Mpor3BOIUTCS MIPU BO3ACHCTBUU
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Ha 3JIeMeHThI pabouero opraHa. [IpeAnouTuTensHo, He OrPAaHUYUBASICE, CTIOCOOHOCTD JaTYMKA
U3MEHSTH BEJIMUYMHY UMITYJIbCA BO3BPAIIEHUSI TPOU3BOIUTCS ITyTEM U3MEHEHUS BEJIMUMHBI
panuyca u3rubda U OpueHTALMU ONITUYECKOTO BOJIOKHA YyBCTBUTEILHON YACTH TATUYMKA
MEHbIIIE 3HAUEHHUS, IIPU KOTOPOM LIEIOCTHOCTb U yIIPYTrUe CBOMCTBA ONTUYECKOTO BOJIOKHA
COXPAHSIIOTCS, @ OMTUYECKUH JTyd 30HAUPYIOIIEr0 UMITYJIbCAa B MECTaX U3ruda MPOHUKAET B
000JI04YKy BOJIOKHA U B Heli riorytoraetcs. [IpenmnoyrurenbHo, He OTpaHUYMBASICh, TOCTPOCHUE
MHOT'OTOYEYHOM ONTUYECKOM CXeMbl BO3BPAIIIEHUSI CUTHAJIOB OT JATYMKOB MO3BOJISIET
00ecreunTh MaKCUMaTbHO 3(()EKTUBHYIO CXEMY C MAJIBIMU IMOTEPSIMU SHEPTUU CUTHAJIOB
BO3BpAIlLEHUs K IPUEMHOMY YCTPOMCTBY, 0OeCreunBasi MAaKCUMaJIbHOE KOJIMUECTBO TATYMKOB
Ha OJHOM JIMHUM ycTporcTBa. [Ipy 3TOM npu mocTpoeHnr CUCTEMBI, TPEATIOYTUTENIBHO, HE
OrPAaHUYUBASICh, YYUTBIBAIOTCS IJIUTEIbHOCTD 30HAUPYIOIIETO UMITYJIbCA, JMHEWHBIE PA3MEPHI
YYBCTBUTEJIBbHBIX 3JIEMEHTOB U TPAaHCHOPTHOTO Kabess. [IpeanodyturebHO, HE OrPAaHUYUBASICh,
C LIETIBIO MTPEOTBPAILEHUS KOHKYPEHIMH (HAJIOKEHUS) BO3BPAIla€MbIX CUTHAJIOB BO BPEMEHU
UCIOJIb3YIOT ONITUYECKUE JIMHUU 331€PKKU, TTPEJICTABIISIIONINE COOOM OMMCAHHBIE PAHEE CO
CChUIKaMU Ha (UT. 1-5 ONTUUECKUE TIMHUH 33]IEPKKH, BBITIOJTHEHHBIE TOCPEICTBOM COSTUHEHUS
B ONTUYECKYIO LIEMb PE3EPBHBIX >KMJI BOJIOKOHHO-ONTUUECKOT0 KabeJis, MO0 KOPPEKTUPYIOILIHE
KaTYIIKH, COCTOSIINE U3 OJJHOTUITHOTO ONTHYECKOTO BOJIOKHA TPeOYyeMOi JITTUHBI.

[138] IIpeamouTuTensHO, He orpannuuBasch, KOJ paboTtaeT cieayrommm o0pa3om.
[TpeanouTuTenbHO, HE OTPAHUUUBASICH, B OCHOBE pa0OThI YCTPOWCTBA JIEXKAT MTPUHIIUITBL: a)
MOJIYYEHUE CUTHAJIA OTPAKEHUS OT KOHIIA OTBOAMMOM K TATYMKY JIMHUU 1OCTATOYHOMN
MOIIHOCTH ISl YBEpEHHOW UICHTU(DUKAIK €T0 MECTA W BEJTMIMHBI OTPaKeHHUSI; O)
COOTHOUIEHUE MOILIHOCTU CUTHAJIA OTPAXKEHUS B COCTOSIHUM MAaKCUMAJIbHOW ITPOIYCKHOM
CIIOCOOHOCTH JJATUMKA K BEJIMYMHE MOIIIHOCTU CUTHAJIA OTPAKEHUS B COCTOSIHUM MUHUMAJTbHOMN
MPOMYCKHOM CITOCOOHOCTH JATUUKA U JIMHUU TOJDKHO 00eCriedYuBaTh OJTHO3ZHAUYHOE
OTpe/ieJIieHUe COCTOSIHUSI TaTYMKA ITPU JTI0OBIX 0003HAUEHHBIX 3HAYEHUSX TTOMEXOBBIX
($haxTOpOB, BO3IEUCTBYIOIIUX HA JIMHUIO U IATYMK, TAKUX KaK, HE OTPAaHUYUBASICH,
TEeMIIepaTypa, JaBjlIeHHE, BIAKHOCTb, 3ara30BaHHOCTb, U30BITOYHOE HAJTMYKE BJIATU U TOMY
nopobHoe. [IpeanoururenbHO, HE OTPAHUYUBASICH, TOJKaTelb KO/l pa3MeinatoT Ha KaKOM-
JIM00 Mo IJIeXkKaIeM KOHTPOJIIO TTOJIBMYKHOM 3JIEMEHTE KaKOT0-IMOO OTrpaXKeHus, a KOPITYC
- Ha HETIOJIBU’)KHOM COOTBETCTBYIOIIEM 3JIEMEHTE OTPAKICHUS, HATIPUMED, HE OTPAaHUYUBASICH,
cToJi0e, ABEPHOM OTKOCE, CTEHE U TOMY [10JIOOHOM TaKUM 00pa30M, UTOOBI TOJIKATEIh ObLIT
pa3MellIeH O HANTPABJICHUIO IBUKEHUS IMOIBUKHOT O 3JIeMeHTa orpaxaeHus. [Ipu nBuxenumn
MOJIBUKHOTO 3JIEMEHTA OTPAXKICHUSI OHO JABUT HA TOJIKATENb, KOTOPHIM B CBOIO OUYepelb
MOCPEICTBOM CTEPKHEN BBIHYKIAET COKUMATBHCSA KOJIBLIO ONTUYECKOIO BOJIOKHA
YyBCTBUTEILHOM YAaCTHU IATYMKA, YTO MIPUBOAUT K U3MEHEHUIO ET0 TEOMETPHUH J10
OIPeJICTICHHOM 3JUTMIICOBUTHOM (POPMBI, B CBSI3U C YEM CUTHAJIBI OTPAXKEHHUS MEPECTAIOT
MOCTYIIATh Ha CIUIMTTEP U BO3BPAIATHCS K IPUEMHHUKY ITPUEMOIIEPEIAIOIIEr0 yCTPONUCTBA
U3BEHIATENS] OXPAHHOTO BOJIOKOHHO-OIITUUECKOT0, UTO CBUAETEILCTBYET O CpabaThIBAHUU
natyuka. B To ke Bpems, Ha HEKOTOPOW IPYror 4aCTOTE CUTHAJIBI TPOAOJIKAIOT ITOCTYIATh,
YTO CBUJIETEJILCTBYET 00 UCIIPABHOCTU JaTuuka. HemocryrieHue HUKakux CUTHAJIOB CO
CIUTUTTEpA JATUUKA CBUACTEIILCTBYET O €ro MOBPEXACHUM W/WiIu HeucpaBHocTH. Kak
MoKa3aHo Ha (ur. 12 B 1pyroM BapuaHTe UCTIOJTHEHUS, PEAITOYTUTEILHO, HE OTPAHUYUBASICh,
KO/I conepxuT 4yBCTBUTENIbHBIN 2JIEMEHT JATUMKA, BBITTOJHEHHBIN B BUJIE IBYX HA0OOPOB
kouter 2003 ONTUYECKOTO BOJIOKHA, TPUYEM KaXK]IbId HAOOp KOJIel| BBITTOJTHEH CO CBOUMU
3axBaTamu 2007 — 1Ba 1O KpasiM Ha KaxxJioM Habope koJen 2001 v 1Ba B cepeuHe Ha 00111eM
nepkaterne 2006. [TpeamnoutuTenbHO, HE OTpaHUUUBASICh, OOITHI AepkaTeb 2006 mOCpeaCTBOM
BUHTOB 2008 3aKperieH Ha TOABWKHON YaCTH KOPITyca TaTYMKa, IepeMeraeMoi pabounm
OpraHoM JaT4yuKa, a ABa Apyrux aepsxkateis 2006 - Ha HEMOABUKHOM YacTH Kopryca (Ha
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yeprexe He okazaH). [IpeanoururenbHo, HE OrPaHUUMBASICh, PACCTOSIHUE MEX 1Y KpaifHUMU
3axBaTaMu JOJKHO 00eCrieunBaTh MOJHOE OCBOOOKIAEHUE OJHOIO KOJIbLA 0 Pa3MEPOB
Kpyra 1 ckaTHe BTOPOIo KOJIbLA 0 3JUIMIICOBUAHON (POPMBI U HAOOOPOT B IPyroM
MOJIOKEHUU AaTurKa. [IpearnoyTuTenbHO, HE OTPAHUYMBASCH, IPUHLMIT pAOOTHI TATYMKA
aHaJIOTHYeH paboTe JaTUMKA B IPEABIIYIIIEM BapUAHTE UCIIOJTHEHMS], 32 UCKITIOUEHUEM TOTO,
YTO CUTHAJIBI OTPAXKEHUSI OT PA3HBIX KOJIEl JaTUMKa HAXOASATCA B MHBEPCHOM OTHOIIIEHUU
JPYT K IPYTY, UTO 0OECNEUMBAET HEMPEPBIBHYIO AUATHOCTUKY UCIIPABHOCTU AATUMKA 10
JIBYM CUTHajaM oTpaxeHus. [IpeanoururenpHo, He OrpaHUYUBASICh, JOTIOJIHUTEIBHO
COCTOSIHUE TATYMKA MOXKET CUMTHIBATHCS IBYMS HE3aBUCUMBIMU PEPIIEKTOMETPAMHU C YIETOM
UHBepcHu curHanos. [IpenrnoyTuTenbHO, HE OrPaHUUMBASICh, PACCTOSIHUE MEXK 1y KpaHHUMU
MOJIOKEHUSIMU 3aXBATOB JIOJDKHO 00ECIIeunBaTh IIOJTHOE OCBOOOKAEHHUE KOJIEL] 10 pa3MEPOB
Kpyra u ckaTre 000MX KOJIell 10 pa3MepoB Juurca Tpedyemotii hopMel. [IpeanoururensHo,
He orpaHuuMBasich, pabota KO/l ananornuna pabore KOJI, onucanHoro panee, 3a
UCKJIFOUEHHUEM TOT'0, UTO UCIIOJIB3YIOTCS /1BA HE3ABUCUMBIX KOJIbIIA, YTO OOECIIeUnBaET
HENPEPHIBHYIO AMATHOCTUKY UCIIPABHOCTH 1aTUMKA IO IBYM CUTHAJIaM OTPAXKEHMS.
[TpennouTuTenbHO, HE OTPAHUUYUBASICH, JOIIOJHUTEIBHO COCTOSIHUE TATYMKA MOYXKET
CUMTBIBATHCS IBYMSI HE3aBUCUMBIMU pediiekTomeTpamu. [IpeanouturensbHo, He
OTrpaHUYMBAsICh, obecrieunBaeTcs rnocrpoenue Heckonbkux KO/l B mocnegoBaTenbHy0
LIETIOUKY, YTO MO3BOJISIET UCIIOJIB30BATh MAIYIO YACTh MOLIHOCTH 30HAMPYIOILLEr0 UMITYJIbCA
Y MaKCUMaJibHO 3((GEKTUBHO JOCTABIISATH SHEPTUIO CUTHAJIOB BO3BPAILIEHUS] K TPUEMHOMY
YCTPOWCTBY, 00eCTIeunBasi BO3MOKHOCTb ITOIKITFOUEHUS] MAKCUMAJIBHOT'O KOJIMYECTBA JATYMKOB
Ha OJTHOM IMHUM ycTpoiicTBa. I1pennoyTurenbHo, He OrpaHUYMBASICh, YyBCTBUTEIbHAS YACTh
KO/ B ciyuae nocnegoBarensHoro coenunenuss KO/l npeacrasiser coOoi 3aMKHYTYIO
METJII0 B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTHIX B KOJIbLIA M TPUCOECTMHEHHBIX K
OIITOBOJIOKOHHOMY KabeJIro 6e3 CrmiTTepa, mpuyeM ooecrneunBaeTcs GopMUPOBAHUE STUHOTO
CUTHAJIA O COCTOSIHUM TATYUKOB 1O JIoTuKe « I ». [TpearnouTuTenbHO, HE OTPAHUYUBASC,
IIPY 3TOM CIUIUTTEP U ONTOBOJIOKOHHBIE KaOeIH JaTYMKOB YCTAHABIMBAIOTCS] BO BHELLIHEM
KOPITyCE ONTUYECKON CXeMbI YCTPOMCTBA (COeNMHUTENbHON MYy(dTe), TPU 3TOM CIUIUTTED
3aMbIKaeTCs OOIIEH ONTHUUECKOM 1IETIbIO BCEX JATUUKOB, TAKUM 00PA30M, UTO B OJTHOM U3
ITOJIOKEHUIM 00BEKTA KOJIbIA BCEX TATUYMKOB HAXOASITCS B COCTOSIHUM, JIOITYCKAIOLIEM
CBOOO/IHOE ITPOXOK/IEHUE CUTHAJIA 30HAUPYIOIIETr0 UMITYJIbCA Yepe3 BCEe JATUMKHU U, €CIIH
COCTOSIHUE 00BEKTA U3MEHSIETCS TAK, YTO XOTS OBl OZMH U3 JATYMKOB U3MEHSET GOopMY KOJIblia
B COCTOSIHUE, TP KOTOPOM CUTHAJI 30HIMPYIOLIETO UMITYJIbCa MTOIIOIIAETCS B 000I0UKe
ONTUYECKOI'0 BOJIOKHA, CUTHAJI OTPaXEHHUsI Ha paboyel 4acTOTe J1a3epHOIO U3JTyUYEHUs
MPOIAAAET, HO COXPaHSIETCs Ha IMarHOCTUUeCKor yacrore. [IpeamnoururensHo, He
OI'PaHUYMBASICh, BO BCEX BAPUAHTAX UCIIOJIHEHHUS 30HAUPYIOLIHI UMITYJIBC OT peIeKTOMETpa
MPOXOJUT Yepe3 TPAHCIIOPTHYIO YACTh ONTOBOJIOKOHHOM CXeMbI K YYBCTBUTEIBHON YaCTH
KO/. IIpennoytuTenbHO, HE OTPAHUUMBASICh, B OJJHOM U3 MOJI0XKEHUN padouero opraHa
KO/ npu 3HaueHusIX paguycoB U3rMO0B BOJIOKHA UyBCTBUTEIBHOM YAaCTH 00JIee KPUTUUECKUX
3HAYEHU, JJa3epPHbIA UMITYJIC PACIPOCTPAHSETCS B BOJIOKHE IPAKTUUECKU 0€3 MOTEPb.
[TpennoyTuTenbHO, HE OTPAHUYUBASICh, IPU JTIOOOM CI1ocoOe GOPMUPOBAHUS CUTHATIA B ITOM
MOJIOKEHHUH paboYero opraHa CUrHajl OTpakeHUsI IOCTYIAeT Ha BXOJI TPUEMHOTO YCTPOMCTBA
CUTHAJIM3UPYS O HAUIMYUU CUTHAJIA OTPAXKEHMSI C ONIPEACIIEHHOr O JaTUMKa, TO €CTh C
OIIpe/IeIEHHOM 3aJIEP>KKOI1 110 BpeMeHHU. [1peanouTurenbHo, He OrpaHUYUBASICh, TTPU
M3MEHEHUH MToJI0KeHus1 pabouero oprana KOJI obecnieunBaeTcs 1oCTHXEHUE pauyca U3ruoa
BOJIOKHA B YIIPYI'OM JIMAIla30HE MEHEE 3HAUEHMS, TPU KOTOPOM 30HAUPYIOIIUIA UMITYJIbC,
JIOCTUrasi MecTa u3ruda BOJIOKHA, HAUMHAET IPOHUKATH B 000JI0UYKY BOJIOKHA U MOTJIOLIATHCS
B HEH, B pe3yJIbTaTe Yero CUrHAJ HE MMPOXOAUT IO 3aMKHYTOM METIIe U OTPaKEHUS He
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oOpa3syercs. [IpearnouTureabHO, He OTPaHUIMBASICH, ITPU ITPOXOXKIECHUH JIA3€PHOTO UMITYJIbCa
B PEKUME IMarHOCTUKU Ha 00JIee BBICOKOM 4aCTOTE (C MEHBIIIEH JIJTMHOW BOJIHBI) paauyca
n3rnba BOJIOKHA TaAKOBBI, YTO HE MPEMATCTBYIOT MPOXOXKICHUIO UMITYJIbCA, U CUTHAJIBI
OTpakeHU! GOPMUPYIOTCS, COOOIIast 00 UCITPABHOCTH 1IETH TaTYUKA.

[139] TakuMm oOpa3oM, B KaueCTBE KOHIIEBOT'O ONTOBOJIOKOHHOI'O JATUMKA 3asIBJICH
KOHIIEBOM OIITOBOJIOKOHHBIN JATUMK, COJICPIKAIIMI KOPITYC C TOJIKATEIeM, 00eCIIeurBaOIIMM
VM3MEHEHUE MOJIOKEHUSI KOJIEL ONITUYECKUX BOJIOKOH YyBCTBUTEIbHOM YACTU U UyBCTBUTEIIBHYIO
YaCTh, BHITOJIHEHHYIO U3 CINIUTTEPA, BBIXObI KOTOPOTO 3aMKHYThI MEXIY COOOM CBEPHYTHIM
B KOJIbIIO ONITUYECKHUM BOJIOKHOM U COBMECTHO O0Opa3yroT 3aMKHYTYIO METIII0, TPUUEM
YIIOMSIHYTO€ KOJIBLIO COEAUHEHO C YIIOMSIHYTBIM TOJIKATEJIEM U YIIOMSHYTBIM KOPIIYCOM
IMOCPEACTBOM CTEPIKHEMN, KOTOPBIE BMECTE C KOJIBLIOM ITPOTAHYTHI BHYTPU COOTBETCTBYIOLIEH
TepMoycagoyHoi Tpyoku. Heobs13aTeIbHO, KOJIBIIO ONTUYECKOTO BOJIOKHA BBITTOJIHEHO C
BO3MOXXHOCTBIO U3MEHEHUS IIPOCTPAHCTBEHHOM (DOPMBI O COCTOSIHUS, B KOTOPOM Ha IepBOH
YaCTOTE JIA3EPHOI'O U3JIYUYEHHUS YACTHU 30HAUPYIOLIUX UMITYJIbCOB B ONITUUECKOM BOJIOKHE
MOTJIOMIAIOTCS €r0 0O0IOUKOM, MPUUEM CUTHAJIBI OTPaXKEHHUS TPOJOIKAIOT (OPMUPOBATHCS
Ha BTOPOM 4aCTOTE JIa3epHOT0 u3nyueHus. Heobsi3atenbHO, ymoMsSHyTasi TEpMOycalouHas
TpyOKa SIBJISIETCS] CTAaHAAPTHBIM KOMIUIEKTOM JIs 3a1MThI cBapHbBIX CThIKOB (K3 /C).
Heo0s3aTenbHo, yIOMSHYTBIE CTEPKHU COSTMHEHBI, COOTBETCTBEHHO, C KOPITYCOM U
TOJIKATEJIEM MTOCPEICTBOM COOTBETCTBYIOIIMX PETYJIMPOBOUHBIX BUHTOB. Heobsi3aTenbHo,
U3MEHEHHE MPOCTPAHCTBEHHOM (POPMBI ONITUYECKOTO BOJIOKHA UyBCTBUTEIbHOMN yacTh KO/
IIPOM3BOJIUTCS YEPE3 3aXBATHI, PACIIOJIOKEHHBIE HA PA3HBIX CTOPOHAX KOJIEL YYBCTBUTEIIBHOT'O
3JIEMEHTa, IPUYEM OJHU U3 3aXBATOB COCIMHEHBI C MOJIBUKHOM YaCThIO pabouero opraHa
KO/, npyrue - c ocHoBanuem kopnyca KO/I. Heo6sa3arensno, KO/l BbInoIHEH €
BO3MOKHOCTBIO PETYJIMPOBAHUS a[peca JaTUMKA B CUCTEME U3BELIATENS OXPAHHOT'O
BOJIOKOHHO-ONTHYecKOoro. HeoOs3aTenpHO, perymMpoBKa aapeca JaTUYMKa IIPOU3BOIUTCS
WU3MEHEHWEM JIJIMHBI ONTTUUECKOM JIMHUM 3a]IEPKKHU UK JITMHBI TpaHcnopTHo# yactu k KO/I.
Heo0s3aTenbHo, ONTUYECKOM JTMHUEH 3aIeP)KKH SBIISETCS ONTUYCCKAS JTMHUS 3aJIePIKKH,
BBIIIOJIHEHHAS U3 COE[IMHEHHBIX B ONITUYECKYIO LEIb PE3EPBHBIX KU BOJIOKOHHO-OIITUYECKOTO
kabeJis, 1MOO BHITTOJIHEHHAS B BUJIE KOPPEKTUPYIOIIEH KaTYIIIKH, COCTOSIIEN U3 OJTHOTUITHOTO
OIITHYECKOI'0 BOJIOKHA TpedyeMoli JiuHbl. Heobs3aTenpbHO, 9yBCTBUTENIbHAS YACTh
00pa3oBaHa HECKOJBKHUMU ONTUYECKUMU BOJIOKHAMU, CBEPHYTHIMU B pa3HbIE KOJIbLA, TPUYEM
OJTHY KOJTbI[A HAXOJISTCS B COCTOSIHUM, JOIYCKAIOIIEM CBOOOIHOE MPOXO0KICHUE CUTHAIA
30HAUPYIOLIETO UMITYJIbCA, 4 APYTUE KOJIbLA - B COCTOSIHUU, IIPU KOTOPOM CUTHAJT
30HUPYIOIIEr0 UMITYJIbCA YACTSIMU TOTJIONIAETCS B 000JIOUKE ONTUUECKOT0 BOJIOKHA
YYBCTBUTEILHON YaCTH B MECTaX C HAUMEHBIIIMMHU PAJIMYCAMU 10 HEOOXOIMMOTO
MUHMMAJIbHOTO 3HAUEHUSI CUTHAJIA OTPAKEHUS, TPHU 3TOM BO BTOPOM MOJIOKEHUU paboyero
oprasa IT0JIO)KEHHS KOJIell UBMEHSFOTCS Ha TIPOTUBOIIOIOKHOE, 00ecTieurBasi MHBEPCHOE
COCTOSIHUE CUTHAJIOB OoTpaxkeHusi. Heobs13aTenbHO, 4yBCTBUTENIbHAS YACTh MPEACTABISAET
CcOo0Ol 3aMKHYTYIO TMIETII0 B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTHIX B KOJIbIA U
MPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIIMTTepa JJIsl IOC/Ie10BATEILHOTO
COEMHEHUS HECKOJIbKUX TATYMKOB MEX1y COO0M ¢ (popMUpOBAHUEM €TMHOTO CUTHAJIA O
COCTOSIHUM TaTUMKOB 10 JIoTuke «JIW», mpuueM CINIUTTEp M ONMTOBOJIOKOHHBIC Kabemu
JTATYUKOB YCTAHABIIMBAIOTCA BO BHEIIHEM KOPITYCE ONTUYECKOW CXEMBI YCTPOMCTBA, IMPU
3TOM CIUIUTTEP 3aMbIKAETCS OOIIEH ONMTUYECKOM LEMbIO BCEX JATUMKOB TAKUM 00Ppa3oM, 4To
B OJIHOM U3 MOJIOKEHUI pabouero opraHa KoJjblia BCEX JaTYMKOB HAXOISITCSA B COCTOSIHUM,
JIOITYCKaroIIeM CBOOOHOE MTPOXOXKAEHUE CUTHAJIA 30HIMPYIOIIETO UMITYJIbca Yepe3 Bce
JATYUKU U, €CIIU COCTOSTHHE OOBbEKTA UBMEHSETCS TaK, YTO XOTS ObI OAUH U3 JATUYMKOB
U3MeHseT GOpMY KOJIbl[a B COCTOSIHUE, ITPU KOTOPOM CUTHAJI 30HAUPYIOMIETO UMITYJIhCA
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MOTJIONIAETCS B 000JI0YKE ONTUYECKOTO BOJIOKHA, CUTHAJI OTpaXKeHUsl Ha pabouelt yacToTe
JIA3epHOTO U3TyUYEeHUS TPOIMAJAET, HO COXPAHSIETCS HA JUATHOCTUYECKON YaCTOTE.

[140] TakuMm 06pa3oM, B KaUeCTBE U3BELIATENSI OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO C
KOHIEBBIM ONTOBOJIOKOHHBIM JATUUKOM 3a5IBJIEH U3BEILLIATEIb OXPAHHBINA BOJIOKOHHO-
OITUYECKUM, COJIEpKAIIIMI KOHIEBOM ONTOBOJIOKOHHBIN TaTUMK, TOJIKATEIh KOTOPOTO
pa3mMeniaercs Ha MOJIBUKHOM 3JIEMEHTE OTPaXXIEHHUs, COAEPKAILINUNA KOPITYC C TOJIKATEIIEM,
0o0ecreynBaroMM U3MEHEHHUE IMOJIOKEHUS KOJIel ONTUUYEeCKUX BOJIOKOH YYBCTBUTEIILHOM
YACTHU U UyBCTBUTEIBHYIO YaCTh, BBIITOJHEHHYIO U3 CINIUTTEPA, BBIXOABI KOTOPOTO 3aMKHYThI
MEK1y COOOM CBEPHYTHIM B KOJIbIIO ONITUYECKUM BOJIOKHOM U COBMECTHO O0pa3yroT
3aMKHYTYIO TIETIIO, IPUUEM YIIOMSIHYTOE KOJIbLO COEAUHEHO C YIIOMSHYTBIM TOJIKATEIIEM U
YIOMSIHYTBIM KOPITYCOM IOCPEICTBOM CTEPKHEMN, KOTOPBIE BMECTE C KOJIBIIOM MPOTSHYThI
BHYTPH COOTBETCTBYIOIIIEH TepMoycaiouHoi Tpyoku. HeoOs3aTenbHO, KOJIBILO ONTUYECKOTO
BOJIOKHA BBITIOJTHEHO C BO3MOYKHOCTBIO U3MEHEHUS IIPOCTPAHCTBEHHOMN (DOPMBI 10 COCTOSIHMSI,
B KOTOPOM Ha MEPBOI YACTOTE JIA3€PHOTO U3TYyUEHUSI YACTU 30HAUPYIONIUX UMITYJIbCOB B
OINITUYECKOM BOJIOKHE MOIJIOMIAIOTCS €70 000JIOUKOMN, TPUUEM CUTHAIIBI OTPaXKEHUS
MPOJIOKAIOT (POPMUPOBATHCS HA BTOPOU YaCTOTE Jia3epHOTO u3nyueHus. HeoOs3aTenpHO,
yIOMSIHyTasi TepMoycalouHasi TpyoKa sSIBJISIETCS CTAaHIaPTHBIM KOMITJIEKTOM JIJISI 31U ThI
cBapHbIX cThIKOB (K3/1C). HeoOs3aTenbHO, yIOMSHYTHIE CTEP)KHU COCTUHEHBI,
COOTBETCTBEHHO, C KOPITYCOM M TOJIKATEJIEM IMOCPEICTBOM COOTBETCTBYIOIIMX
PEryJIupoBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHHUE MMPOCTPAHCTBEHHOM (DOPMBI
OITUYECKOT0 BOJIOKHA YyBCTBUTENbHOM yacT KO/l mpouszBoauTcs uepes 3aXBaThl,
PACIOI0XKEHHBIE HA Pa3HbIX CTOPOHAX KOJIEL YYBCTBUTEIIBHOI'O AJIEMEHTA, [IPUYEM OJIHU U3
3aXBaTOB COEAMHEHBI C TOABUKHOM YacThio pabodero oprana KO/, npyrue - c ocHOBaHUEM
kopinyca KOJI. Heobs3atenbHo, KO/l BRITIOTHEH C BOBMOYXKHOCTBIO PETYJIMPOBAHUS aJIpeca
JlaTYUKA B CUCTEME U3BEIIATE sl OXPAHHOTO BOJIOKOHHO-OINITHYecKoro. HeoOs3aTenbHo,
PEryJIMpOBKa a/ipeca JaTYMKA MPOU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKOM JIMHUM 33]JIEPIKKU
WM JIMHBI TpaHcnopTHot yactu Kk KO/, HeoGs3aTenbHo, ONTUYECKON JIMHUEH 3a/1ePKKU
SIBJISIETCS] ONITUYECKAS JIMHUS 3a]I€PKKH, BBITIOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJOKOHHO-ONITUYECKOTO KaOes, IMOO BHITIOJIHEHHAS B BUJIE
KOPPEKTUPYIOIIEH KATYIITKU, COCTOSIIIEN U3 OJTHOTUITHOTO ONITUYECKOT'0 BOJIOKHA TpeOyeMotri
niHbl. HeoOs3aTenbHO, 4yBCTBUTENBbHAS YaCTh 00pa30BaHa HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBHIMU B Pa3HbIE KOJIbLA, IPUUYEM OJIHU KOJIbLIA HAXOAATCS B COCTOSIHUM,
JIOMTYCKAOIIEM CBOOOJHOE MTPOXOKAECHUE CUTHAJIA 30HIMPYIOIIETO UMITYJIbCa, a ApyTrue
KOJIBLIA - B COCTOSIHUU, ITPXU KOTOPOM CUTHAJI 30HAUPYIOILLEr0 UMITYJIbCA YACTSIMU ITOTJIOIIAETCS
B 000JI0YKE ONTUYECKOTO BOJIOKHA YyBCTBUTEILHOM YACTH B MECTAX C HAMMEHBIITMMHU
paarycamu 10 HE0OOXO0IUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSsI, TP TOM BO
BTOPOM ITOJIOKEHHUU PAOOUEro opraHa MoJIOKEHUS KOJIel UI3MEHSIIOTCS Ha ITPOTUBOTIONIOAKHOE,
oOecrneurBasi MYHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHus. HeoOs13aTenbHO, UyBCTBUTENIbHAS
YacTh MPEJICTABISET COOOM 3aMKHYTYIO METJIIO B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTBIX B
KOJIbLIA U IIPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIumMTTepa AJIst
MOCIIEIOBATENIbHOTO COEMHEHHUST HECKOIbKHX TATYMKOB MEX1y coOol ¢ (hopMupoBaHrueM
€IMHOIr0 CUTHAJIa O COCTOSIHMU JATYMKOB 10 Joruke « JI», mpuyem crmmrrep u
OINTOBOJIOKOHHBIE KA0E/IM TATYMKOB YCTAHABIMBAIOTCS BO BHEIITHEM KOPITYCe ONTUUECKOMN
CXEMBI YCTPOUCTBA, MPU STOM CIUIUTTEP 3aMbIKAETCS 00111e# ONITUYECKOM LIEMbIO BCEX JATUYMKOB
TaKUM 00pa30oM, UTO B OJHOM U3 MOJIOKEHUM paboyero opraHa KoJiblia BCeX TaTUMKOB
HaXOJATCS B COCTOSTHUM, TOTYCKAIOIIIeM CBOOOIHOE MPOXOKACHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCA Yepe3 BCe JATUUKH U, ECITU COCTOSTHUE 00 bEKTA U3MEHSIETCS TaK, UTO XOTSI ObI OJTUH
U3 JaTYUKOB U3MEHSET OPMY KOJIbIAa B COCTOSTHUE, ITPU KOTOPOM CHTHAJT 30HAUPYIOIIETO
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MMITYJIbCA MTOTJIOMIAETCS B 000JIOUKE ONTUYECKOT0 BOJIOKHA, CUTHAJI OTPaXEHUS Ha pabouei
YaCTOTE JIA3€PHOTO U3JIYyYEHUS MPOMAIAET, HO COXPAHSIETCSl HA TMAaTrHOCTUYECKOM YacTOTe.
[141] Taxum o6pa3oM, B KaueCTBE OTpakICHHUS C MMOABMKHBIM 3JIEMEHTOM C Pa3MeIeHHbIM
Ha HEM KOHUEBBIM ONTOBOJIOKOHHBIM IATUMKOM M3BELIATENSI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOT0 3asBJIEHO OIPaKICHUE C TTOJIBXKHBIM 3JIEMEHTOM C pa3MelIeHHbIM Ha HEM
TOJIKATEJIEM JaTurKa, MPEACTaBIISIONIEro OO0 KOHLEBON ONTOBOJIOKOHHBIN JAaTUHK,
CcoZepXKaIIU KOPITYC C TOJIKATEIEM, 0OECIIEYMBAIOIIUM U3MEHEHUE MTOJIOKEHUS KOJIel]
OINTHUYECKUX BOJJOKOH YyBCTBUTEJILHOM YaCTU U YyBCTBUTEIIbHYIO YaCTh, BBITTOJTHEHHYIO U3
CIUTUTTEPA, BBIXOAbI KOTOPOTO 3aMKHYThI MEXY COOOM CBEPHYTHIM B KOJIBLO ONITUYECKUM
BOJIOKHOM M COBMECTHO 00pa3yIoT 3aMKHYTYIO METIIIO, TPUYEM YIIOMSIHYTOE KOJIBIO
COEAMHEHO C YIIOMSIHYTBIM TOJIKATEJIEM U YIIOMSIHYTBIM KOPITyCOM MTOCPEACTBOM CTEPIKHEM,
KOTOPBIE BMECTE C KOJIBLIOM IPOTSHYTHI BHYTPH COOTBETCTBYIOIIEH TEPMOYCATIOUHON TPYOKH.
Heo6s3aTenbH0, KOJBLO OIITHYECKOTO BOJOKHA BBIITOJIHEHO C BO3MOXKHOCTBIO U3MEHEHUS
MIPOCTPAHCTBEHHOM (DOPMBI JO COCTOSIHUS, B KOTOPOM Ha TIEPBOM YaCTOTE JIA3ePHOTO
W3JIyUYE€HUS YaCTH 30HIUPYIOIIUX UMITYJIbCOB B ONITUYECKOM BOJIOKHE TOTJIONIAOTCS €0
000JIOUKOM, PUYEM CUTHAITBI OTPAXKEHUS IMPOIOKAIOT (POPMUPOBATHCS HA BTOPOM YaCTOTE
JazepHoro u3aydeHus. HeobszatenbHo, ymoMsHyTasi TepMOycaouHas TpyOka siBIsieTcs
CTaHAAPTHBIM KOMIUIEKTOM JIsI 3aIIuThl cBapHBIX cThIKOB (K3/1C). Heobs3aTensHo,
YIOMSIHYThI€ CTEPKHU COEJIMHEHBI, COOTBETCTBEHHO, C KOPITYCOM U TOJIKATEIEM ITOCPEICTBOM
COOTBETCTBYIOIIUX PETYIMPOBOYHBIX BUHTOB. Heobs3aTenbHO, M3MEHEHHE MPOCTPAHCTBEHHON
(hOPMBI OIITUYECKOTO BOJIOKHA UyBCTBUTENbHOM yacTu KO/I mpon3BoAUTCS uepes3 3aXBaThl,
PAcCIOJIOKEHHBIE HA Pa3HbIX CTOPOHAX KOJIEL YyBCTBUTEIILHOTO 3JIEMEHTA, TPUYEM OJITHU U3
3aXBaTOB COEAMHEHBI C TOABUKHOM YacThio pabodero oprana KO/, npyrue - c ocHOBaHUEM
kopinyca KOJI. Heobs3atenbHo, KO/l BRITIOTHEH C BOBMOYXKHOCTBIO PETYJIMPOBAHUS aJIpeca
JlaTYMKa B CUCTEME M3BEIIATENsl OXPAaHHOT'O BOJIOKOHHO-OINTHUeckoro. Heobs3aTenbHo,
PEryJIMpOBKa a/ipeca JaTYMKA MPOU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKOM JIMHUM 33]JIEPIKKU
WM 1idHbl TpaHcnmopTHoi yactu K KOJI. HeoOs3aTenbHO, ONMTUYECKOM JTMHUEH 3a1ePIKKU
SIBJISIETCS] ONITUYECKAS JIMHUS 3a]I€PKKH, BBITIOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJOKOHHO-ONITUYECKOTO KaOes, IMOO BHITIOJIHEHHAS B BUJIE
KOPPEKTUPYIOIIEH KATYIIIKH, COCTOSIICH U3 OAHOTUITHOT'O OIITUYECKOTO BOJIOKHA TpeOyeMoi
niHbl. HeoOs3aTenbHO, 4yBCTBUTENBbHAS YaCTh 00pa30BaHa HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBHIMH B pa3HbI€ KOJIbIA, IPUYEM OJIHU KOJIbI[A HAXOISTCS B COCTOSIHUM,
JIOMTYCKAOIIEM CBOOOJHOE MTPOXOKAECHUE CUTHAJIA 30HIMPYIOIIETO UMITYJIbCa, a ApyTrue
KOJIBLA - B COCTOSIHUM, TP KOTOPOM CUTHAJI 30HMPYIOILIETO UMITYJIbCA YACTSIMU ITOTJIOIIAETCS
B 000JI0YKE ONTUYECKOTO BOJIOKHA YyBCTBUTEILHOM YACTH B MECTAX C HAMMEHBIITMMHU
paarycamu 10 HE0OOXO0IUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSsI, TP TOM BO
BTOPOM ITOJIOKEHUM pab0Yero opraHa IoJjI0KEHHUS KOJIel MI3MEHSFOTCS Ha ITPOTHUBOTIOIOKHOE,
oOecrneurBasi MYHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHus. HeoOs13aTenbHO, UyBCTBUTENIbHAS
YacTh MPEJCTABIISICT COOOM 3aMKHYTYIO TETIIIO B BUJIE ONITUYECKHUX BOJIOKOH, CBEPHYTHIX B
KOJIbLIA U IIPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIumMTTepa AJIst
MOCIIEIOBATENIbHOTO COEMHEHHUST HECKOIbKHX TATYMKOB MEX1y coOol ¢ (hopMupoBaHrueM
€IMHOIr0 CUTHAJIa O COCTOSIHMU JATYMKOB 10 Joruke « JI», mpuyem crmmrrep u
OINTOBOJIOKOHHBIE KA0E/IM TATYMKOB YCTAHABIMBAIOTCS BO BHEIITHEM KOPITYCe ONTUUECKOMN
CXEMBI yCTPOMCTBA, ITPY ITOM CIUTMTTEP 3aMbIKAeTCs OOIIIEH ONTHUUECKOM IIETTbIO BCEX JaTUMKOB
TaKUM 00pa30oM, UTO B OJHOM U3 MOJIOKEHUM paboyero opraHa KoJiblia BCeX TaTUMKOB
HaXOJISITCS B COCTOSIHUM, JOITYCKAIOIIIEM CBOOOIHOE MPOXOXK/IEHHUE CUTHAIA 30HAUPYIOIIEro
UMITYJIbCA Yepe3 BCe JATUUKH U, ECITU COCTOSTHUE 00 bEKTA U3MEHSIETCS TaK, UTO XOTSI ObI OJTUH
U3 JaTYUKOB U3MEHSET OPMY KOJIbIAa B COCTOSTHUE, ITPU KOTOPOM CHTHAJT 30HAUPYIOIIETO
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UMITYJIbCA MTOTJIONIAETCS B 000JIOUKE ONITUYECKOT0 BOJIOKHA, CUTHAJ OTPaKeHUsI Ha paboyer
YaCTOTE J1a3€PHOTO U3IIYUEHMsI PONAJAET, HO COXPAHSIETCS HA JMAarHOCTUYECKOM YaCTOTE.
Heo06s3aTenbHO, MOIBUKHBIN 3JIEMEHT MPEJCTABIISIET COOOM OHO U3: KAJIUTKA, BOPOTA, JIOK,
JIBEPb.

[142] TakuMm 06pa3oM, B KAUECTBE OXPAHSIEMOI0 pyOexka ¢ OrpakIEHUEM C IMOJIBUKHBIM
3JIEMEHTOM C Pa3MEILIEHHbIM HA HEM KOHLEBBIM ONTOBOJIOKOHHBIM TATYMKOM M3BEIIATENS
OXPAHHOI'0 BOJIOKOHHO-OIITUYECKOTO 3aSIBJIEH OXPAHSIEMBIH pyOexk, CoaepKalui OTpakIeHUE
C ITOJIBU>KHBIM 3JIEMEHTOM C PA3MEILLIEHHBIM HA HEM TOJIKATEJIEM JATUMKA, IPEICTABIISIIOIETO
c000M KOHLEBOH ONTOBOJIOKOHHBIN TATYMUK, COJIEPKAILMI KOPITYC C TOJIKATEIEM,
00€ecIeunBaIOIMM U3MEHEHHE TTOJIOKEHHUS KOJIel ONITUYECKUX BOJIOKOH UyBCTBUTEIIBHOM
YAaCTH M YYBCTBUTEJIbHYIO YACTh, BBIITOJIHEHHYIO U3 CIUIMTTEPA, BBIXOIBI KOTOPOI'O 3aMKHYThI
MeXAy COOOM CBEpHYTHIM B KOJIBIIO ONITUYECKUM BOJIOKHOM U COBMECTHO 00Pa3yloT
3aMKHYTYIO TIETII0, IPUUEM YIIOMSIHYTO€ KOJIbLO COEAMHEHO C YIIOMSIHYTBIM TOJIKATENIEM U
YIOMSIHYTBIM KOPITyCOM IOCPEACTBOM CTEPKHEN, KOTOPBIE BMECTE C KOJIBLIOM MTPOTSIHYTHI
BHYTPH COOTBETCTBYIOILIEHN TepMOycaiouHON TpyOku. HeoOs3aTeIbHO, KOJIBIO ONITUYECKOTO
BOJIOKHA BBITIOJIHEHO C BO3MOYKHOCTBIO U3MEHEHUS TPOCTPAHCTBEHHOM (hOPMBI JO COCTOSIHUS,
B KOTOPOM Ha MEPBOM YACTOTE JIA3€PHOT0 U3TyUEHHUsI YACTH 30HIMPYIOIIMX UMITYJILCOB B
ONTUYECKOM BOJIOKHE MOTJIOLIAIOTCS €r0 000JI0UKOM, TPUUEM CUTHAJIBI OTPAKEHUS
MPOAOIDKAIOT (POPMUPOBATHCS HA BTOPOM YACTOTE JIa3epHOTO M3nydeHus. HeoOs3aTensHoO,
yIOMSIHyTasi TEpMOYycalouHasi TpyOKa siBJseTCsS CTAHAAPTHBIM KOMITJIEKTOM JJIsI 3aIIUThI
cBapHbIX cThIKOB (K3/1C). HeoOs3aTenbHO, yHOMSHYTHIE CTEP’KHU COEIMHEHBI,
COOTBETCTBEHHO, C KOPIIYCOM M TOJIKATEJIEM ITIOCPEICTBOM COOTBETCTBYIOIIMNX
PEryJIMpoBOYHBIX BUHTOB. HeobOs3aTenbHO, M3MEHEHHE TPOCTPAHCTBEHHON (DOPMBI
OINITUYECKOTr0 BOJIOKHA YyBcTBUTENbHON yacTu KOJI mpou3BoAUTCs uepes 3aXBaThl,
pACIOI0XKEHHbBIE HA Pa3HbIX CTOPOHAX KOJIEL YYBCTBUTEJIBHOT'O 3JIEMEHTA, [IPUYEM OJIHU U3
3aXBaTOB COEAMHEHBI C MOABMKHOM yacTbio padbouero oprana KO/, npyrue - ¢ ocHoBaHHEM
kopiyca KOJI. Heo6s3atenpHo, KO/l BeITIOIHEH C BOBMOXKHOCTBIO PETYJIMPOBAHUS aapeca
JTATYMKA B CUCTEME M3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-OMTHYecKoro. Heobs3aTenbHo,
PEryIMpoBKa ajipeca JaTYhKa IPOU3BOIMTCS U3MEHEHHEM JITTMHBI ONITUYECKOM JIMHUM 33IEPIKKU
WM 1iHbl TpaHcnopTHoi yactu K KOJI. HeoOs3aTenbHO, ONTUYECKOM JTMHUEH 3aIePIKKU
SBJISIETCS] ONITUUECKAS JIMHUSA 33/I€P’KKH, BBIITOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LEMb
PE3ePBHBIX KUJT BOJIOKOHHO-OMITUYECKOT0 KaOeisi, TMOO BBIMTOJTHEHHAS B BUE
KOPPEKTUPYIOLIEH KaTYIIKU, COCTOSIIIEN U3 OJJHOTUITHOT'O ONITUYECKOT0 BOJIOKHA TpeOyeMon
JnuHbl. Heo6s13aTenbHO, 4yBCTBUTEIBHAS YACTh 00PAa30BaHA HECKOJIBKUMU ONTUYECKUMU
BOJIOKHAMMU, CBEPHYTBIMH B Pa3HbIe€ KOJIbLA, IPUUEM OJHU KOJIbLA HAXOASATCI B COCTOSIHUY,
JIOITYCKAIOLIEM CBOOOHOE MPOXOKIAECHUE CUTHAIA 30HAUPYIOLIEr0 UMITYJIbCa, & IPyTrue
KOJIBLIA - B COCTOSIHUU, ITPYU KOTOPOM CUTHAJI 30HAUPYIOILIEr0 UMITYJIbCA YACTSIMU MTOTJIOMIAETCS
B 000JI0YKE ONTUYECKOTO BOJIOKHA YyBCTBUTEIBHON YAaCTH B MECTAX C HAMMEHBIIUMHU
panMycamu 10 He0OX0IMMOTO MUHUMAJIBHOTO 3HAUEHHUSI CUTHAJIa OTPaXKEHUs, ITPU 3TOM BO
BTOPOM I10JI0KEHHUU pAOOUYEro OpraHa IMoJIOKEHUs KOJIeL U3MEHSIOTCS HA TPOTUBOIIOJIOKHOE,
obecreunBasi MHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHus. Heobs3aTenbHO, 4yBCTBUTEIbHAS
Y4acTh IIPEJICTABIISIET COOOM 3aMKHYTYIO METIIIO B BUE ONTUYECKUX BOJIOKOH, CBEPHYTHIX B
KOJIbLIA U MTPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIuIMTTepa AJIst
MOCJIeIOBATEIBHOTO COEIMHEHUS HECKOJIBKUX TATYMKOB MEXY cO00M ¢ (hopMHUpOBaHUEM
€IMHOI'0 CUTHAJIA O COCTOSIHMU JAaTYUKOB 110 Joruke « MJIW», mpuyem crmrrep 1
OINTOBOJIOKOHHbIE Ka0eJIM JaTUUKOB YCTAHABIMBAIOTCS BO BHEIIIHEM KOPITYCE ONTUYECKOM
CXEMBI YCTPOUCTBA, IIPU STOM CILTUTTEP 3aMBIKAETCS O0I1Iel OTTTUYECKOM HEMBIO BCEX JATUYMKOB
TaKUM 00pa3oM, YTO B OJHOM M3 MOJIOKEHUI pabouero opraHa Kojibla BceX JATUMKOB
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HaXOJSATCS B COCTOSTHUM, TIOTYCKAIOIIIeM CBOOOIHOE MPOXOXKACHUE CUTHAIIA 30HAUPYIOIIETO
UMITYJIbCA YEPE3 BCE JATUUKH U, €CJIU COCTOSTHUE O0OBEKTA U3MEHSIETCS TAK, UTO XOTs ObI OIUH
U3 JATUMKOB U3MEHSIET OPMY KOJIbIa B COCTOSTHUE, IIPU KOTOPOM CUTHAJ 30HAUPYIOIIETO
UMITYJIbCA MTOTJIONIAETCS B 000JIOUKE ONITUYECKOTO BOJIOKHA, CUTHAJT OTPAKEHUSI Ha pabodett
YacTOTE JIA3€PHOT0 U3ITyYEHUs MPOMAIAET, HO COXPAHSIETCS Ha TMarHOCTUYECKOM YacToTe.
Heob6s3aTenbHO, MOIBUKHBIN JIEMEHT MPECTABIISIET COOOM OHO U3: KAJIUTKA, BOPOTA, JTOK,
JIBEPb.

[143] TakuMm 06pa3oM B KauecTBe criocoda CUrHAIU3AIMU C UCTTOIb30BaHUEM KOHIIEBOTO
OINTOBOJIOKOHHOT'O JATUMKA U3BEIIATEIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asIBJICH
CMOCOO0 CUTHAJIM3ALMH C UCTIOJIb30BAHKUEM KOHIIEBOT'O ONITOBOJIOKOHHOTO ITATUMKA U3BEILATENs
OXPaHHOT'0 BOJIOKOHHO-OIMTUYECKOT0, TPU KOTOPOM MOAAIOT 30HAUPYIOLIMH UMITYJIBC OT
pediekToMeTpa U3BeIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO K UYBCTBUTEILHOM YaCTH
JaTYuKa, IpuYeM JaTUYMK MIPEACTABIISICT COOOM KOHIIEBOM ONTOBOJOKOHHBIN TaTYHK,
CoZIEpKAIIU KOPITYC C TOJIKATEIEM, 0OECIIEYMBAIOIIUM U3MEHEHUE MOJIOKEHUS KOJIel]
OINTHUYECKUX BOJIOKOH UYBCTBUTEIIbHOW YACTU U YYBCTBUTEIIbHYIO YACTh, BHINIOJTHEHHYIO U3
CIUTUTTEPA, BBIXOAbI KOTOPOTO 3aMKHYThI MEXY COOOM CBEPHYTHIM B KOJIBLO ONITUYECKUM
BOJIOKHOM M COBMECTHO OOPa3yIOT 3aMKHYTYIO METII0, MPUUEM YIIOMSHYTOE KOJIbIO
COEAUHEHO C YIIOMSHYTBIM TOJIKATEJIEM U YIIOMSIHYTBIM KOPITyCOM MTOCPEACTBOM CTEPIKHEWN,
KOTOPBIE BMECTE C KOJIBIIOM ITPOTSHYTHI BHYTPU COOTBETCTBYIOIIEH TEPMOYCATOUYHON TPYOKH,,
MIPY U3MEHEHUH TTOJI0KEHUS TOJIKATENSI PETUCTPUPYIOT OTCYTCTBUE curHaja. HeobsizaTenbHo,
KOJIBIO OIITUYECKOTO BOJIOKHA BBIMOJIHSIOT C BO3MOYKHOCTHIO U3MEHEHUS TPOCTPAHCTBEHHON
(GhOpMBI O COCTOSIHUS, B KOTOPOM Ha MEPBOM YaCTOTE JIA3€PHOTO U3NTyUYEHHUs YACTH
30HIUPYIOLIMX UMITYJIbCOB B ONITUYECKOM BOJIOKHE MOTJIOMIAIOTCS €r0 000JIOUKOM, TPUYEM
CUTHAJTBI OTPAXKEHUS ITPO0IIKAIOT (POPMUPOBATHCS HA BTOPOM YACTOTE JIA3EPHOTO U3ITYUEHHSI.
Heo0s13aTenpHo, ymoMsiHyTast TepMOYycaiouHast TpyOKa sIBJISIETCS CTAaHAAPTHBIM KOMIUIEKTOM
1151 3a1MThI cBapHBIX cThIKOB (K31 C). HeoOs13aTenbHO, yIIOMSIHY ThIE CTEP’KHU COEAUHSIIOT,
COOTBETCTBEHHO, C KOPIIYCOM M TOJIKATEIIEM IIOCPENCTBOM COOTBETCTBYIOIIMX
PETYIMPOBOYHBIX BUHTOB. Heo0s13aTembHO, U3MEHEHHUE IMTPOCTPAHCTBEHHOM (DOPMBI
OINTUYECKOT0 BOJIOKHA YyBCTBUTENbHOM yacT KO/l mpou3BoasT uepes 3aXBaThl,
pACIOI0XKEHHbBIE HA Pa3HbIX CTOPOHAX KOJIEL YYBCTBUTEJIBHOT'O 3JIEMEHTA, IPUYEM OJIHU U3
3aXBATOB COEAUHSIOT C ITOJIBUXKHOM YacThio pabouero oprana KO/, npyrue - ¢ oCHOBaHUEM
kopryca KOJI. Heobs3atenbHo, KO/l BBITTOTHSIOT ¢ BO3MOKHOCTBIO PETYJIMPOBAHUS apeca
JlaTYMKaA B CUCTEME U3BEIIATEN I OXPAHHOTO BOJIOKOHHO-OTNITUYeCKOTro. HeoOs3aTenpHoO,
PEryJIMpOBKY aJipeca J1aTYMKA TPOU3BOASAT U3MEHEHUEM JJIMHBI ONITUYECKOW JIMHUU 33/1IEPKKU
WM 1iHbl TpaHcmopTHoM yacty K KOJI. HeoOs3aTenbHO, ONTUYECKOM JTUMHUEH 3a/IePIKKU
SIBJISIETCS] ONITUYECKAS JIMHUS 3a]I€P>KKH, BBITTOJTHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO 1IETTh
PE3EePBHBIX KUJT BOJIOKOHHO-OMTUYECKOT'0 KaOeIsi, TMOO BBITTOJTHEHHAS B BUE
KOPPEKTUPYIOIIEH KATYIIKU, COCTOSIIEH U3 OJHOTUITHOTO ONITUYECKOTO BOJIOKHA TpeOyemoi
JnHbL. Heo6s13aTenbHO, BBITIOIHSAIOT YYBCTBUTENIBHYIO YaCTh, 00PAa30BaHHYIO HECKOIBKUMHU
OINTUYECKUMU BOJIOKHAMU, CBEPHYTHIMU B PA3HbIE KOJIbLA, TPUYEM OJHU KOJIbIIA HAXOASTCS
B COCTOSIHUH, JIOMTYCKAOIIEM CBOOOTHOE MPOX0KACHUE CUTHAIA 30HIUPYIOIIETO UMITYJIbCa,
a Ipyrue KOJbla - B COCTOSIHUU, TP KOTOPOM CUTHAJ 30HIUPYIOIIETO UMITYJIbCA YACTSIMU
MOTJIONIAETCS B 000JI0YKE ONTUYECKOTO BOJIOKHA UYBCTBUTEIBHON YaCTH B MECTAX C
HalMEHBIIIMMU PAIUyCaMu 10 HEOOXOIMMOT0 MUHUMATbHOTO 3HAUEHUS CUTHAJIA OTPAKEHUS,
[IPU 3TOM BO BTOPOM MOJI0KEHUU PaOOUero opraHa moja0KeHus: KOJel U3MEHSIOTCS Ha
MIPOTUBOTIOJIOKHOE, 0OECTIeUMBasi MHBEPCHOE COCTOSIHUE CUTHATIOB OTPAKEHUS.
Heo06s3aTenbHO, 4yBCTBUTENBHAS YACTh MIPEICTABIISACT COOOM 3aMKHYTYIO TIETIIIO B BUJIE
OINTUYECKHX BOJIOKOH, CBEPHYTHIX B KOJIbI[A U ITPUCOEIMHEHHBIX K OIITOBOJIOKOHHOMY Ka0€eJTio
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0e3 CrumTTepa JIs MOCIeI0BATEIbHOTO COSTMHEHUST HECKOJIBKUX TATYUKOB MEXIY COOOM ¢
(hopMUPOBAHMEM €IMHOTO CUTHAJIA O COCTOSHUM JATYMKOB 110 jioruke «JIN», mpuuem
CIUIUTTEP U ONTOBOJIOKOHHBIE KAOEIM TaTUYMKOB YCTAHABIMBAIOTCS BO BHEIITHEM KOPITyCe
OTNITUUECKOM CXEMbI YCTPONCTBA, IIPY ITOM CILUTUTTED 3aMbIKAETCS 00IIIeH ONTUUECKOM LENBIO
BCEX JATUMKOB TAaKUM 00pa30M, YTO B OJTHOM U3 MOJIOKEHUI pab0oUyero opraHa Kojabla Bcex
JATYUKOB HAXOISTCS B COCTOSIHUM, JOITYCKAIOIIEM CBOOOAHOE MTPOXOKIECHUE CUTHAIIA
30HAMPYIOLLETO0 UMITYJIbCA YEPE3 BCE NTATUMKHU U, ECIIA COCTOSTHUE OOBEKTA U3MEHSETCS TaK,
YTO XOTs OBl OJIUH U3 JATUYUKOB U3MEHSIET (POPMY KOJIbI[A B COCTOSIHUE, ITPU KOTOPOM CUTHAJT
30HAUPYIOLLEr0 UMITYJIbCA IMOTJIOMIAETCS B 000JIOUKE ONTHYECKOTO BOJIOKHA, CUTHAT
OTPaXXEHHUs Ha paboyell YacTOTe J1a3epHOT0 U3IIYyUSHUsI TPOTAJAeT, HO COXpAHSETCs Ha
JMarHOCTHYecKol yactore. Heobs13aTenbHO, MOABUKHBIN 3JIEMEHT MPEICTABIISIET COO0M OJTHO
U3: KAJIUTKA, BOPOTA, JIOK, ABEPh

[144] Hacrosimee onurcaHue 3asBICHHOTO U300peTEHUs IEMOHCTPUPYET JIMIITh YACTHBIE
BApUAHTHI OCYILECTBIICHUS U HE OTPAHUYMBAET UHBIE BADUAHTBI PEAIM3ALNH 3ABIEHHOTO
n300peTeHus, TOCKOJIbKY BO3MOXHbBIE MHBIE aJIbTE€PHATUBHbBIE BAPUAHTHI OCYIIECTBICHUS
3as1BIIEHHOTO U300PETEeHNUs, HE BBIXOISIIME 32 MTPeIeIbl 00beMa HHPOPMALIUH, U3JI0KEHHOI
B HACTOSIIEH 3asiBKE, JOJIKHBI ObITh OUEBUIHBIMU JIJIs CIIENMAIIMCTA B TAHHOM 00J1acTH
TEXHHWKH, UMEIOIIIUM OOBIYHYIO KBAJIM(UKAIMIO, HA KOTOPOTO PACCUUTAHO 3asIBJIEHHOE
n300peTeHue.

(57) ®opmyna uzobpeTeHus

1. OrpaxxaeHue co CpeCTBOM ISl OOHAPYKEHHUSI ITOIKOTA C TIMHEWHOM YaCThIO M3BEIIATENS
OXPaHHOTO BOJIOKOHHO-ONITHYECKOTO, TTPEICTABIISIIOIIEe COOOM OrpakieHre, 00pa30BaHHOE
MPEMNSITCTBUEM, IPOTSHYTHIM MEXYy YCTAHOBJICHHBIMHU Ha (DYHAAMEHTBHI CTOJI0AMH,
coJiepKalIMMU TPOTSHYTYIO MEX/Ty HOIMHU B TPYHTE CETKY, HA KOTOPOH pa3MelIeH
YYBCTBUTENIbHBIN 3JIEMEHT JIMHEWHOM YACTH M3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OMTUUECKOTO;
MpUYEM M3BEIIATEeIb OXPAHHBIM BOJIOKOHHO-OMTUYECKUM ITPEACTABIISET COOON OJTHO U3:

U3BeIATETh OXPAHHBIN BOJIOKOHHO-ONTUYECKHI, B COCTABE KOTOPOTO MCITOIb30BaHbI
COBMEIIIEHHbIE UHTEPHEPOMETPBI, COACPK AN CTAHIMOHHYIO YaCTh C IPUEMOIIePEIAIOIIIM
YCTPOUCTBOM, COETMHEHHBIM C JIMHEMHOW YaCThIO YIIOMSIHYTOT'O M3BEIATEN S, ITPUIEM
JIMHEMHAs YacTh MPEJICTaBIIsET COOOM pa3BeTBICHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUTUTTEPOB ¥ BOJIOKOHHO-OMITUYECKOTO Ka0elisl, KOTOPbIE MMOCPEICTBOM COCTUHUTEIbHBIX
My®T ¥ TPAHCTIOPTHOT'O KabeJIs CBA3BIBAIOT MEXy COOOM MpueMoIiepeaaroliee yCTpoiucTBO
Y UyBCTBUTEIIbHBIE 3JIEMEHTHI M3BEIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT0, COAEPIKAIILYTO
3aMKHYTBIN U pa30MKHYTBIA KOHTYPBI, POPMUPYIOIINE CUTHAIBI OTPAKEHHI, Y KOTOPBIX
OJTHU U TE€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA KaOeIsl IBJISTFOTCS YYBCTBUTEIIbHBIMU
9IIEMEHTaMU MHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CIIBUT (Da3bl 30HMPYIOIIETO UMITYJIbCA,
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM, OJIMHAKOBBIM /1J151 00OUX KOHTYPOB,
MpUYEM 3aMKHYTBIM KOHTYp IpeacTaBiseT coboi uuteppepomerp Maxa-Llenaepa, a
Pa30MKHYTBIN KOHTYP MpecTaBisieT coboit nHTepdepomeTp MalikenbCcoHa;

U3BEIIATEb OXPAHHBIN BOJIOKOHHO-OIITUYECKUI, B COCTaBE KOTOPOT'O UCIOJIH30BAH
Pa30MKHYTHIN HHTEPPEpOMETp C ABYMS IUICIAMH, COIECPKAIIHIN CTAHIMOHHYIO YaCTh C
MIpUEMOTIEPEAAIOIIUM YCTPOMUCTBOM, COSIMHEHHBIM C JIMHEHHOM YaCThIO YIIOMSHYTOT'O
W3BEIIATENS, IPUYEM JIMHEHHAS YaCTh MPEICTABIISIET COOOM PA3BETBICHHYIO ONTUYECKYIO
CXE€MY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OITUYECKOTO Kabessi, KOTOpbIe TOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBSI3BIBAIOT MEX Ty COOOM
MIPUEMOTIEPEIAIONIee YCTPOMCTBO U UyBCTBUTEIIBHBIC JIEMEHTHI U3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPKAIILYIO PA30OMKHYTBIM KOHTYD, GOPMUPYIOIINN CUTHAITBI
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OTPAXEHUH, Y KOTOPOI'O OTPE3KHU ONTUYECKOT'O BOJIOKHA SIBJIAIOTCS YYBCTBUTEIIbHBIMU
aJIeMeHTaMU HHTEphEPOMETPA, B KOTOPBIX CO3AETCs CABUT (ha3bl 30HIUPYIOIIETO UMITYJIhCa
B COOTBETCTBUU C OKA3aHHBIM (PU3UUYECKUM BO3JEHCTBUEM, TPUUYEM PA3OMKHYTHIA KOHTYP
MpeACTaBIIsieT coOoi uHTephepomMeTp MalikenbCcoHa;

M3BEIATE]Ib OXPAHHBIN BOJIOKOHHO-ONTUYECKUI, B COCTaBE KOTOPOTO UCIIOJIb30BAaH
3aMKHYTBIN HHTEphEpOMETp ¢ NIBYMS TUIEUaMHU, COACPIKAIINI CTAHIMOHHYIO 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-OIITHYECKOTO, COJICPKAIIYIO 3aMKHYTBIM KOHTYP, (DOPMHUPYIOIINN CUTHAITBI
OTPAXEHUH, Y KOTOPOI'O OTPE3KHU OIITUYECKOT'O BOJIOKHA SIBJIAIOTCS YYBCTBUTEIbHBIMU
9IIEMEHTaMHU MHTEp(EepOMeTpa 1 CO3IAIOT CABUT (ha3bl 30HIUPYIONIETO UMITYJIbCA 1T KOHTYPA,
MpyUYeM 3aMKHYTBIA KOHTYp MpeAcTaBisieT coooi unteppepometp Maxa-Ilennepa;

M3BEIIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKHIA, B COCTABE KOTOPOTO UCTIOJIb30BAHBI
KOMOMHMPOBAHHBIE HHTEPPEPOMETPHI, COJICPIKAIIMNIN CTAHIMOHHYIO YaCTh C
IIPUEMOIIEPEAAIOLINM YCTPOUCTBOM, COEAUMHEHHBIM C JIMHEMHOM YAaCTBIO YIIOMSHYTOI'O
W3BENIATeIs], TPUYEeM JIMHEMHAS 4acTh MPEACTABISIET COOON Pa3BETBICHHYIO ONTUUYECKYIO
CXe€MYy Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OIITUYECKOTO Kabesi, KOTOpble TOCPEICTBOM
COCIMHUTEIBLHBIX MY(DT U TPAHCIIOPTHOT'O KAa0EeIIsI CBI3BIBAIOT MEX Ty COOOM
IIPUEMOIIEPENAIOIIEE YCTPOUCTBO U YyBCTBUTEIILHBIE 3JIEMEHTHI U3BELIATEIISI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO, COJIEPKAIIYIO 3aMKHYThIe KOHTYPbI, (HOPMUPYIOIITUE CUTHATIBI
OTpaXEHUH, Yy KOTOPBIX OJTHU U T€ ke OTPE3KU ONTUUECKOTO BOJIOKHA KabOels SIBIISIOTCS
YYBCTBUTEILHBIMHU JJIEMEHTAMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/1A€TCs CABUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PM3UUECKUM BO3/IEHCTBUEM,
OJIMHAKOBBIY JI711 000UX KOHTYPOB, IPUUEM OJUH 3aMKHYTBIH KOHTYpP IIPEACTABIISIET COOOMH
unteppepomerp Maxa-Llenaepa, a 1pyroit 3aMKHYTBII KOHTYP MPEICTABIISIET COOOM
unteppepomerp CaHbsKa;

M3BELIATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKHIA, B COCTABE KOTOPOTO UCIIOJIb30BAHBI
COBMECTHBIC HHTEP(HEPOMETPHI, COAEPIKAIINM CTAHIMOHHYIO YaCTh ¢ TPUEMOTIEPEIatOIIUM
YCTPOMCTBOM, COEIMHEHHBIM C JIMHEHHOM YaCThIO YIIOMSHYTOT'O U3BELLATENS, [IPUUYEM
JIMHENHAs 4YacTh MPEICTABISET COOOM pa3BETBICHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUIMTTEPOB U BOJIOKOHHO-ONTUYECKOTO Kabesis, KOTOPbIE MOCPEACTBOM COEAMHUTEIbHBIX
MY(T ¥ TPAHCTIOPTHOT'O KabeJIs CBSA3BIBAIOT MEXTy COOOM IpueMoIiepeatoiiee yCTpoucTBO
Y YyBCTBUTEJIBHBIE SJIEMEHTBI U3BEILIATEIIS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, COACPIKAILYIO
3aMKHYTBIN U Pa30MKHYTBIN KOHTYPBI, (POPMHUPYIOIIHME CUTHAJIBI OTPaXKEHUM, Y KOTOPBIX
OJIHU U T€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA KaOes SBISIOTCS YyBCTBUTEIbHBIMU
3JIeMEHTaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA
B COOTBETCTBUH C OKa3aHHBIM (PU3UIECKUM BO3IEHCTBUEM, OJMHAKOBBIN 1151 000X KOHTYPOB,
MpUYeM 3aMKHYTBINM KOHTYD MpecTaBisgeT codboit untephepomerp CaHbsiKa, a pA30MKHYTHIN
KOHTYp IIPEACTaBIISICT cOO0M nHTepepomeTp MaiikenbcoHa.

2. OrpaxaeHue co CpeICTBOM 17151 OOHAPYKEHUS ITOAKOIIA C IMHEMHOMN YaCThIO U3BEILATENs
OXPaHHOT'0 BOJIOKOHHO-OTNITUYECKOTO, MPEACTABIISIIOIIEE COOOM OrpakaeHue, 00pa3oBaHHOE
MPENSITCTBUEM, IIPOTSIHYTHIM MEX]Ty YCTAHOBJICHHBIMHU Ha (DYHIAMEHTHI CTOJI0AMHU, MEXKTY
KOTOPBIMM B TPYHTE IPOTAHYT YYyBCTBUTEIIbHbINA 3JIEMEHT JIMHEHHOW YaCTH U3BEILIATEIIS
OXPAaHHOT'0 BOJIOKOHHO-OIITUYECKOT0; ITPUYEM U3BELIATENb OXPAHHbBINM BOJIOKOHHO-OIITUYECKUI
MPEACTABIISIET COOOM OTHO U3:
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U3BEILATEIb OXPAHHBINA BOJIOKOHHO-ONITUYECKHI, B COCTABE KOTOPOI'O UCIIOJIb30BAHBI
COBMEIIEHHBIE UHTEPPEPOMETPHI, COACPKAIIHI CTAHIMOHHYIO YaCTh C PUEMOTIEPETATOIIIM
YCTPOWCTBOM, COEAUHEHHBIM C JIMHEMHOW YaCThIO YIIOMSHYTOI'O U3BELIATEN S, IPUYEM
JIMHENHAas 4acTh MPEICTABISAET COOOM pa3BETBICHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUIUTTEPOB U BOJIOKOHHO-ONTHUYECKOTO Kabesis, KOTOPbIe MOCPEACTBOM COEAMHUTEIbHBIX
MYy(T U TPAHCIIOPTHOT'O KaOeJIsi CBA3BIBAIOT MEXK/1y COOOM MprUeMOoTepeaatolee yCTPOUCTBO
Y UyBCTBUTEJIbHBIE 3JIEMEHThI U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT' 0, COAEPIKAIILYIO
3aMKHYTBII U pA30MKHYTBIA KOHTYPbI, POPMUPYIOIIME CUTHAIBI OTPAKEHUM, Y KOTOPBIX
OJIHM U TE K€ OTPE3KU ONTUYECKOTO BOJIOKHA KAOEIIs SIBIAIOTCS YyBCTBUTEIbHBIMHU
3JIEMEHTAMU UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (Da3bl 30HAUPYIOILETO UMITYJIbCA,
B COOTBETCTBUH C OKa3aHHBIM (PU3UIECKMUM BO3IEUCTBUEM, OJJMHAKOBBIH /ISl 00OMX KOHTYPOB,
MpUYeM 3aMKHYTbIA KOHTYp MpeAcTaBisieT codor unreppepomerp Maxa-Ilennepa, a
Pa30MKHYTBIN KOHTYD MpeACTaBiIseT coOoi uuteppepomerp MalikenbcoHa;

U3BEIATEb OXPAHHBII BOJIOKOHHO-ONITUUECKUH, B COCTaABE KOTOPOT'O UCIOIb30BAH
PA30MKHYTBIN UHTEPPEPOMETp C ABYMs IIEUaMHU, COIEPKAIIUN CTAHIMOHHYIO YaCTh C
IIPUEMOIIEPEAAIOIINM YCTPONCTBOM, COEAUHEHHBIM C JIMHENHON YaCTBIO YIIOMSIHYTOI'O
U3BEIATENS], MPUUYEM JIMHEWHAS 4YacTh MPEACTABIISIET COOON PA3BETBICHHYIO ONITHUECKYIO
CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTHYECKOTO Kabeisi, KOTOPbIE IOCPEACTBOM
COEIMHUTEILHBIX MY(DT ¥ TPAHCIOPTHOTO KaOeIIst CBSI3BIBAIOT MEXKIAY COOOM
[IpUeEMOIIEpEAIOIIEe YCTPONCTBO U UYBCTBUTEIIBHBIE 3JIEMEHTHI U3BELIATENS OXPAHHOTO
BOJIOKOHHO-OMITUYECKOTO, COACPKAIIYIO PA30MKHYTHIN KOHTYP, (POPMUPYIOIIHI CUTHAIIBI
OTPAXXEHUH, Y KOTOPOTO OTPE3KU ONTUYECKOIO BOJIOKHA SIBJISIOTCS 4yBCTBUTEIBHBIMU
3JIeMeHTaMU UHTepdepomMeTpa, B KOTOPBIX CO3AETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYIIbCA
B COOTBETCTBUM C OKa3aHHBIM (PU3MUECKUM BO3JICHCTBUEM, IPUUEM PA3OMKHYTBIH KOHTYD
MpeCcTaBIIsieT coooi nHTEepdepomeTp MaiikeabCcoHa;

U3BEIATEb OXPAHHBII BOJIOKOHHO-ONITUUECKUH, B COCTaABE KOTOPOT'O UCIOIb30BAH
3aMKHYTBII HHTEPPEPOMETP C ABYMS IJIEUaMU, COIEPKAIIUN CTAHIMOHHYIO YaCTh C
IIPUEMOIIEPEAAIOIINM YCTPONCTBOM, COEAUHEHHBIM C JIMHENHON YaCTBIO YIIOMSIHYTOI'O
U3BEIATENS], IPUUYEM JIMHENMHAS 4YacTh MPEACTABIISIET COOON PA3BETBICHHYIO ONITUUECKYIO
CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTHYECKOTO Kabeisi, KOTOPbIE IOCPEACTBOM
COEIMHUTEILHBIX MY(DT ¥ TPAHCIOPTHOTO KaOEeIIst CBSI3BIBAIOT MEXKIAY COOOM
[IpUEMOIIEpEAAIOIIEe YCTPONCTBO U UYBCTBUTEIIBHBIE 3JIEMEHTHI U3BELIATENS OXPAHHOTO
BOJIOKOHHO-OTITUYECKOTO, COACPIKAIIYIO 3aMKHYTBIA KOHTYD, (DOPMUPYIOIINI CUTHAJIBI
OTPAXXEHUH, Y KOTOPOTO OTPE3KU ONTUYECKOIO BOJIOKHA SIBJISIOTCS UyBCTBUTEIIBHBIMU
3IIEMEHTaMHU MHTep(epoMeTpa v CO31aI0T CABUT (ha3bl 30HIUPYIOIIET O UMITYJIbCA 1711 KOHTYPA,
MpUYeM 3aMKHYThIA KOHTYp MpeAcTaBIsieT cooom unteppepomerp Maxa-Llennepa;

U3BEILATEIb OXPAHHBINA BOJIOKOHHO-ONITUYECKHI, B COCTABE KOTOPOI'O UCIIOJIb30BAHBI
KOMOMHHUPOBAaHHBIE HHTEP(HEPOMETPHI, COJEPIKAIININ CTAHIIMOHHYIO YaCTh C
IIpUEMOIIEPENAIOIINUM YCTPOMCTBOM, COEAMHEHHBIM C JIMHEHHOM YaCThIO YIIOMSHYTOI'O
W3BEILATEINS, IPUYEM JIMHEWHAS 4acTh MPEACTABIISIET COOOW PA3BETBIIEHHYIO ONITUUECKYO
CXE€MY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTUYECKOT O Kabesi, KOTOpbIe OCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBSI3BIBAIOT MEX Yy COOOM
IpyUeMoIiepeatolee YCTPOUCTBO U UYBCTBUTENIbHBIE 3JIEMEHThI U3BELIATENS OXPAHHOT O
BOJIOKOHHO-ONTHYECKOT0, COIEPKALIYIO 3aMKHYThIE KOHTYPbI, POPMUPYIOIINE CUTHAIIBI
OTpaXXeHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOTO BOJIOKHA KaOesl SIBISIOTCS
YyBCTBUTEIBbHBIMM 3JIEMEHTAMU UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (pa3bl
30HIMPYIOILETO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3MUECKUM BO3/IEICTBHEM,
OJIMHAKOBBIH J1711 000UX KOHTYPOB, IPUUEM OAUH 3aMKHYTBIH KOHTYpP IIPEACTABIISIET COOOH
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untepdepomerp Maxa-Llenaepa, a 1pyroi 3aMKHYTBINM KOHTYP IIPEACTaBIIsIeT coO0i
untepdepomerp Canbska;

W3BELIATEb OXPAHHBII BOJJOKOHHO-ONTUYECKHIA, B COCTABE KOTOPOTO MCIIOJIb30BAHBI
COBMECTHBIE HHTEP(HEPOMETPHI, COJEPIKAIINN CTAHIMOHHYIO YaCTh C IPUEMOTIEPEAAIOIIUM
YCTPONCTBOM, COEIMHEHHBIM C JIMHEMHOMN 4aCThIO YIIOMSIHYTOTO U3BELIATEIS], IPUUEM
JIMHEWHAs! YaCTh MPEICTABIISIET COOOM Pa3BETBICHHYIO ONTUYECKYIO CXEMY Ha OCHOBE
CIUIMTTEPOB U BOJIOKOHHO-ONTUYECKOTO Kabesis, KOTOPbIE MOCPEACTBOM COEAMHUTEIbHBIX
My®T U TPAHCTIOPTHOT'O KabeJis CBA3BIBAIOT MEXy COOOM MpUeMoIiepeaaroiiee yCTpoiucTBO
Y YyBCTBUTEIIbHBIE JIEMEHTHI U3BEILIATENS OXPAHHOT O BOJIOKOHHO-OIITUYECKOT O, COZIEPKALILY IO
3aMKHYTBIN U PA30OMKHYTbBIN KOHTYPbI, GOPMHUPYIOIIME CUTHAIBI OTPAXEHUH, Y KOTOPBIX
OJIHU U TE K€ OTPE3KU ONTUYECKOTO BOJIOKHA KAOEIs SIBIAIOTCS YyBCTBUTEIbHBIMU
3JIEMEHTaMH UHTEP(HEPOMETPOB, B KOTOPHIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIhCA
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKHUM BO3IEHCTBUEM, OJMHAKOBBIN 17151 000X KOHTYPOB,
MPUYEM 3aMKHYTHIA KOHTYD MPeACTaBiIsieT coooit uutepdepomeTp Canbsika, a pa3OMKHYTHIi
KOHTYD MpeJcTaBiIsieT codboit nuuTepdepoMerp MalikenbcoHa.

3. OrpaxaeHnue 1o a0d0oMy u3 il 1, 2, XapaKTEpU3yIOLIEECsS TEM, YTO IPENSTCTBUE
ABJISETCS CETYATHIM MOJIOTHOM.

4. OrpaxJieHue 1o JTrodomMy U3 Mil. 1, 2, XapaKTepU3yIoIeecsl TeM, YTO MPENITCTBUE
SBJISIETCS JIMHEWHBIM OT'paKACHUEM, 00Pa30BaHHBIM HUTSIMU KOJIIOUEH IPOBOIOKH.

5. OrpaxeHnue 1o a060oMy u3 Mil. 1, 2, XapaKTEepU3YyIOIIEecs: TeEM, YTO MPENSTCTBUE
SABJISETCS IPEUMYIIIECTBEHHO CIUIOIIHBIM IIPENSTCTBUEM.
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