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BBoJa KalOemed moparoT Boxay. Ilo okoHUaHUM
yKIaAKd ~ V-00pa3Hbli  IUIYT  MOAHUMAIOT,
BBICBOOOXKIast TeM caMbIM Kabenb. ITociae sToro
BBITIONTHSIIOT TPaMOOBKY Kabels KabeneyKIiaTunKkoM,
WCIIOB3YsT COOCTBEHHBIM BeC KabeeyKiIaadunKa.
TexHuueckmit pe3yiabTarT: MMOBEIIIICHUE
YyBCTBUTEILHOCTH Kaobes, obecrieueHue
PaBHOMEPHOCTH YYBCTBUTEILHOCTH Kabens. 2 3.1I
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(54) METHOD FOR LAYING IN GROUND OF FIBER-OPTIC CABLE, USING MECHANIZED CABLE

LAYER

(57) Abstract:

FIELD: electrical engineering.

SUBSTANCE: invention relates to methods for
mechanized laying of a fiber-optic cable in the ground.
Before laying, the cable is brought in a channel for input
of flexible linear products of a cable layer with a V-
shaped plow, and is attached to the ground. The cable
layer is moved along the specified trajectory of cable
laying. At the same time, during the process of laying
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of the fiber-optic cable to the ground, water is supplied
to the cable input channel. After laying, the V-shaped
plow is lifted, thereby releasing the cable. After that,
the cable is rammed by the cable layer, using the weight
of the cable layer.

EFFECT: increase in the cable sensitivity, provision
of the uniformity of the cable sensitivity.
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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, (C) MOHTAXXHYIO paMy IUIyra Iy XBOCTOBMKA, YCTAHOBIICHHYIO HA KPOHIITENHE, (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 J12 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€ecreurBaIoEero rOTOBHOCTh UCIIOIb30BAHUS UYBCTBUTEIIBHOTO 3JIEMEHTA U3BEIATENs
cpasy 1ocje yKjIaJaku Kabess B PYHT U TAKUM 00pa30M yCKOPSIOLIETO MPOLIECC MOHTAXa,
MOBBIIIEHUE YYBCTBUTEILHOCTH M 0OecIieueHue paBHOMEPHOCTH UyBCTBUTEIHHOCTH Kabesl.
Jpyroi TEXHUYECKOM MPOOIeMON, pelaeMoii 3asBIIEHHBIM U300 PETEHUEM, SIBIIIETCS CO3/1aHUE
TEXHUYECKOTO CPELCTBA, PACILIUPSIOLIETO APCEHANI TEXHUUYECKUX CPEICTB - U3BeLaTe e
OXPaHHBIX BOJIOKOHHO-ONITHYECKHUX, & TAK)KE UX ACIIEKTOB.

[19] TexHUYECKUM pe3yIbTaTOM, JOCTUTAEMBIM ITPHU PeaIU3aLMY 3asIBIIEHHOTO U300 PETEHUS
SABJISIETCS YCKOPEHHUE ITPOLECCAa MOHTAXKA YyBCTBUTEIIbHOT'O 3JIEMEHTA U3BEILATEIISI OXPAHHOI'O
BOJIOKOHHO-OINTUYECKOTO, a TAKKE MOBBIIIEHUE €r0 YyBCTBUTEILHOCTU U 0OecrieueHne
PABHOMEPHOCTH €r0 UyBCTBUTEIBHOCTH, B YACTHOCTH, 33 CUET 0OECIIeYeHUs IIIOTHOTO
MpujieraHust Kabenst K TPyHTY B IPOPE3U IPyHTA, 0OPa3yIOIIEerocs OIyCcKaHUeM BepXHeH
YaCTU CPE3aHHOIO IIJIaCTa FPYHTA Ha IIPEKHEE OCHOBAHUE C ITOCIIEAYIOIINUM YIZIOTHEHUEM
HEINOCPEICTBEHHO ITPH YKJIAJKe KaOels YyBCTBUTEIILHOT'O 3JIEMEHTA C TOMOIIIBIO V-00pa3Horo
IUIyra, B OTJIMYMU OT aHAJIOTOB, UCIIOJIb3YIOIIUX IIIYT ¢ BEPTUKAIBHOMN INIOCKOCTBIO
TIOJIOKEHUS [IJIs1 YKIIAAKU Kabersi, B Mpope3six 60po3/1bl KOTOPOro OCTAIOTCS MOJIOCTH, B
KOTOPBIX KaOeIb UMEET, KaK IIPABUIIO, TOYEUHbIN KOHTAKT C TPYHTOM, YTO 3HAYUTEIIBHO
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CHIKAeT PAaBHOMEPHOCTh UYBCTBUTEIBHOCTH Ka0eis U 3 (DEeKTUBHOCTh OOHAPYKEHHS
CeMCMUYECKMX KosieOaHuil rpyHTA. JIpyruM TEXHUUECKUM Pe3yIbTaTOM, JOCTUTAEMbIM MIPU
peanu3alyy HaCTOSIIEro U300peTeHusl, ABIISIETCS pean3alys UM CBOEro Ha3HAUEHUSI.

[20] TexHuueckuit pe3yabTaT JOCTUTAETCS 32 CUET TOrO, YTO OOECIEUNBAETCS CIIOCO0
MEXaHU3WPOBAHHOM YKJIAKU BOJIOKOHHO-ONITUYECKOTO Kabesisl B TPYHT, TP KOTOPOM TEpe.T
HayaJioM yKJIaJKy Kabesb 3aBOAST B KaHa BBOAA TMOKUX JIMHEMHBIX U3EIuit
KalereykiIaquuKa ¢ KaHAJIOM BBOJIa TMOKMX JIMHEHHBIX U3JEIUNA U V-00pa3HbIM IUIyTOM B
HWKHIOIO 30HY V-00pa3HOro Iyra ¥ NpUKpPeIvIsiioT K 3eMJIe, ITOCIIE YEro JIBUratOTCsI
KaOeJIeyKIIaJUMKOM I10 3aJJaHHOM TPACKTOPHUHU YKIIAIKU KabeJsl.

[21] KPATKOE OITMCAHUE YEPTEXXEN

[22] umrocTpaTUBHBIE BAPUAHTHI OCYIIIECTBICHHUSI HACTOSILETO U300 PETEHHSI OTTMCHIBAIOTCS
Jlaniee MoaApOOHO CO CChUIKOM Ha MpUJIaraeMble YepTEKHU, KOTOPbIE BKIIIOYEHBI B TAHHBIN
JIOKYMEHT IIOCPEJICTBOM CCBUIKH, U HA KOTOPBIX:

[23] Ha ¢ur. 1-5 mokazaHbl mpuMmepHbIe GYHKIMOHATBHBIE CXEMbI 3asIBIICHHBIX N3BEIIIATEIICH
OXPAHHBIX BOJIOKOHHO-OIITUYECKUX U MHTEP(HEPOMETPOB, UCIIOJIB30BAHHBIX B UX COCTABE.

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

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

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

[27] Ha ¢ur. 10 moka3zan mpruMepHbIi BAPUAHT TMHAMUYECKOTO ONTOBOJIOKOHHOTO TATYMKA.

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

[29] OCYHIECTBJIIEHUE N30OBPETEHU A

[30] Ha ¢wur. 1-5 moka3aHbI MpUMEpHBIE OOIIHME CXEMBI 3asIBJIEHHBIX M3BEIIaTeNIel OXpaHHBIX
BOJIOKOHHO-ONITUYECKUX. [ [peNOUYTUTENBHO, HE OTPAHNYMBASICH, OIITUUECKAS CXEMA KaXKI0M
KOHTPOJIMPYEMOM 30HBI UCTIOJIB3YeT PeIEKTOMETPUUECKUI METO U3MEPEHHUS
UHTEP(PEPUPYIOMIMX CUTHAIIOB OTPAXKEHHMSI, B TOM YHCIIE, METOJI COBMEIIIEHHBIX
UHTEP(HEPOMETPOB, U COJIEPKUT 3aMKHYThIE U/UITU PA30OMKHYTbIE KOHTYPbI W/ UX
KOMOMHALMIO, (POPMUPYIOIIME CUTHAIBI OTPAKEHUMN, Y KOTOPBIX OJTHU U TE K€ OTPE3KU
OTNITUYECKOTO BOJIOKHA KAOEIISI SIBJISIFOTCS Uy BCTBUTEIILHBIMU JIEMEHTAMU UHTEPPEPOMETPOB,
B KOTOPBIX CO3/AaeTCsl CABUT (ha3bl 30HIMPYIOIIErO UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM
(U3NIEeCKUM BO3ICICTBUEM, IPUYEM JJISI COBMEIIEHHBIX (KOMOMHUPOBAHHBIX, COBMECTHBIX )
MHTEP(PEPOMETPOB CO31AETCS YIIOMSIHYTHIN CABUT (ha3bl, OAMHAKOBBIN 11 0OOMX KOHTYPOB,
IIPUYEM IIPEAIOYTUTEIIBHO, HE OTPAHUYMBASACH, HA BXOJ CIUIMTTEPA IIOCTYIIAI0T CUTHAJIBI C
Pa3HBIM CABUTOM (a3 OTHOCUTEIBHO JIPYT APYra, MpUYeM aMIUIUTY bl CHTHAJIOB Ha BXO/IE
CIUIMTTEPOB MPEAIIOYTUTEIIBHO, HE U3MEHSIIOTCS, A PE3YJIBTAT CJI0’KEHUSI CATHAJIOB 3HAUMTEIILHO
3aBUCHUT OT Pa3HOCTH (ha3 WK CABUTa (pa3bl CHTHAIIOB OTHOCUTEIBHO IPYT APYTa Ha BEUIUHY
oT 0 10 27t. I1pu 3TOM pennoyTUTENBHO, YTOOBI AMIUIMTY/1a CUTHAJIA Ha BBIXO/IE CIUIMTTEpA
OblIa paBHA CyMME aMIUIMTYJ CUTHAJIOB Ha BXxoi€ Ipu 0=0, a Mpu o.=7 OblJ1a paBHA PA3HOCTH
AMIUIMTY] BXOJHBIX CUTHAJIOB, TPUYEM MAKCUMAIIbHAS! CKOPOCTh U3MEHEHUS] AMIUIUTYIbI
BBIXOJHOT'O CUT'HAJIA IIPOUCXOJIUT, IPEANIOUYTUTENBHO, ITpY 0=7t/2. [IpearnoyTurenpHo, He
OI'PAHUYMBASICH, ONITUYECKAS CXEMA KAXKI0M KOHTPOJIMPYEMOM 30HBI SABJISIETCS CAMMETPUYHOMN
C IOIIYCTUMOI ITOTPEIIHOCTBIO, a UyBCTBUTEIBbHOM YaCThIO CITYKUT JIF0O0E U3 IJIeY ONTUYECKOI
cxeMbl. [IpeanouyTuTenbHO, HE OTPAHUYUBASICH, YyBCTBUTEIIBHOCTD OIITUYECKUX KOJIELL
3aMKHYTBIX KOHTYPOB K MEXaHUYECKUM BO3/IEHCTBUSIM MAaKCUMaJIbHA B HAYaJIe OIITUYECKOTO
KOJIbLA JTIOOOTO HAIIPABJICHUS M 3HAUYUTEIBHO HEUYBCTBUTEIbHA HA CAMOM JaIbHEM KOHIIE
OITHUYECKOT0 KOJIbLA (B CEPENUHE KOJIbIIA), IPUUYEM YYBCTBUTEIILHOCTD ONITUYECKOTO KOJIbLIA
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MIOCTETIEHHO CHUXAETCA OT Hayvajia KOJIbIA K CEPEAUHE UYBCTBUTEIIbHOM YACTH, IIPU 3TOM
BEJIMYMHA CYMMBI CUTHAJIOB OTPAXXEHUS 3aMKHYTBHIX KOHTYPOB 3aBUCUT OT MOILHOCTHU
U3JIyYaTes, BEJIMYMHBI OTBETBIIEHHOM 1OJIA HEPTUU 30HIUPYIOIIETO UMITYJILCA, HAYAIIbHOTO
3HAYEHUS PA3HOCTH (pa3 BO3BpAIla€MbIX CUTHAJIOB, 4 U3MEHEHHUE BEIIMYMHBI CYMMBI CUTHAJIOB
OTPAXKEHUS 3aBUCUT OT CUJIbl U IMHAMUYECKOW XaPAKTEPUCTUKH (B YACTHOCTH, HE
OrPaHUYHMBASICH, CKOPOCTHU BO3JECHCTBUS, TIPOU3BOAHbBIX, HACTOTHBIX XaPAKTEPUCTHUK )
BO3JICVICTBUS HA UYBCTBUTEIIbHYIO YACTh U3BeIaTes. [ IpeanoyTurenbHO, HE OrpaHUYUBASICh,
Pa30MKHYTHIH KOHTYP OITHUECKOMN CXeMBbI IMMPEACTABIISET COOOM ABYX JIydeBoO HHTEpEepOoMeTp,
IIPYA 3TOM UYBCTBUTEIBHOCTD OIITHUYECKON CXEMBI PA3OMKHYTBIX KOHTYPOB K MEXaHUYECKUM
BO3/IEMCTBUSIM OJIMHAKOBA HA BCEM IPOTKEHUM UYBCTBUTEIILHON YACTU ONITUYECKON CXEMBI,
IIPYA 3TOM BEIIMYMHA CYMMBI CUTHAJIOB OTPAKEHUS 3aBUCUT OT MOIITHOCTH U3J1yYaTed,
BEJIMYMHBI OTBETBJIIEHHOM IO 3HEPTHU 30HIUPYIOLIETO UMITYIIBCA, HAYAJIbHOTO 3HAUECHUS
pa3HoCTH (ha3 BO3BPAIAeMbIX CUTHAJIOB, 2 U3MEHEHHUE BEJIMUYMHBI CyMMBbI CUTHAJIOB OTPAXKEHUS
3aBUCUT OT CHJIBbI, IMHAMWYECKON XapaKTEPUCTHUKUA BO3AECUCTBUS HAa UYBCTBUTENBHYIO YACTh
u3Benaress. [ [peanoyTuTebHO, He OTPAaHUYUBASICH, 151 PA3OMKHYTOT'O KOHTYPa ONTUYECKON
CXeMBbI TpeOyeTCs BRIpaBHUBAHUE IJTMHBI TUIeY HHTEPGHEPOMETPOB C JOTTYCTUMOM
MOTPEITHOCTHIO, IJTUHA OHOTO U3 IJIeY ITPU HEOOXOIMMOCTU KOMIIEHCUPYETCS JUTUTETbHOCTHIO
30HIUPYIOIIETO UMITYJIBCA, YCTAHOBKOW JIOTIOJIHUTEIILHOW KATYIIIKU U3 OJTHOMOZIOBOTO
BOJIOKHA, JINOO UCIIOJIL30BAHUEM ITOCIEN0BATEIHLHOM OIITHYECKOM IEMU HEOOXOAUMOM IJINHEI
13 PE3EPBHBIX KT BOJJOKOHHO-ONTUYECKOTO Kabens. [IpeamnoururenbHo, He OTpaHUIMBASICH,
3a51BJIEHHOE CPEJICTBO MO3BOJISET OIIPEAETATh MECTO OKA3aHUS BO3AEHUCTBUS HA KOHCTPYKLHIO,
MPEBBIMIAIOUIETO JOMYCTUMBbIE 3HAYEHUS, KAK MUHUMYM C TOUHOCTBIO 10 pa3MepOB
KOHTPOJIMPYEMON 30HBI U C JOIIOJIHUTEIIBHOM JOIYCTUMON TOYHOCTBIO BHYTPU
KOHTPOJIMPYEMOM 30HbI C TPUMEHEHHUEM CIEMAIbHOTO MPOTPAMMHOTO 0OecIeueHus,
HCTIOJIb3YSI COOTHOIIEHUE CUTHAJIOB OTPAXKEHUS] KOOPAUHATHO-3ABUCUMOTO 3AMKHYTOTO
KOHTYpPa W/ WIN KOOPAUHATHO-HE3aBUCUMOT0 PA30OMKHYTOIO KOHTypa. [IpeamnouyrurenbHo,
HE OT'PAHUYHUBAAICH, I UCKITFOUEHUS HATIOXKEHHUS BO BDEMEHU CUTHAJIOB OTPAXKEHUS OT
3aMKHYTOTO U pa30MKHYTOTI'O KOHTYPOB, B KOHIE 3aMKHYTOTO KOHTYpa YCTaHABJIUBAETCS
JIOTIOJIHUTEIIbHAS KATYIIKA U3 TOTO KE ONTUYECKOTO BOJIOKHA MEXTY BBIXOJAMHU CIUIUTTEPA
3aMKHYTOTO KOHTYpa. [IpeanoyTuTenbHO, He OrpaHUUMBASICh, JIJISI UCKITFOUCHUS
CUMMETPUYHBIX BO3AEHCTBUM HA ONITUYECKHUE BOJIOKHA UYBCTBUTEIBHBIX YaACTENW U3BELLIATEISA
KQXJIOU KOHTPOJIIMPYEMOU 30HBI, CHUKAIOIIUE YYBCTBUTEIILHOCTh U3BEIIATENS, TOJKHBI
HCIIOJIb30BATHCS ONITHYECKUE KUIIBI PA3HBIX IJIEY B IBYX PAa3HbIX BOJJOKOHHO-OIITHYECKUX
KkabessiX, pacmo0oKEHHbBIX Ha PA3HBIX YACTAX 3arpakJIeHUH U KOHCTPYKIUM, BKITFOYas
BO3MOYHOCTB YKJIQIKH OHOTO U3 IUIEY YYBCTBUTEIILHON YaCTH ONITUYECKON CXEMBI B TPYHT.
[TpeanmouTuTenbHO, HE OIPAHUUUBASICH, OIITUUECKAS CXeMa U3BelaTesIss oopasyer
JIPEBOBUJIHYIO CTPYKTYPY C IO MEHBbIIIEH Mepe, OTHUM, PedIeKTOMETPOM, B TOM YHCIIE CO
CIeIMAITU3UPOBAHHBIM PeDICKTOMETPOM C 00BETUHEHHBIMU UM He 00beTMHEHHBIMU BXOTAMU
Y BBIXOJaMU, C TPAHCIIOPTHBIMHU BETBSIMHU, IIPOJIOKEHHBIMHU B PA3HBIX BOJIOKOHHO-OIITUYECKUX
KaOeJsIX pa3HbIMU Iy TSIMH, ITOCTYITAIOIUMU Ha BXObI ONITUYECKON CXeMbI UYBCTBUTEIIHHBIX
3JIEMEHTOB, TIPY ATOM obecreunBasi BO3MOXKHOCTD JyOIIMPOBAaHUS TPAHCIIOPTHOM YacTH
W3BEIATEIS, UyBCTBUTEIIBHBIX 3JIECMEHTOB M CTAHIIMOHHOTO 000pynoBanus. [TpeamouturenbHo,
HE OIPAHUYHMBAACH, ONITUYECKHUE BOJIOKHA TPAHCIIOPTHON YACTU U3BELLATEIS YACTUUHO
KOHCTPYKTHBHO MOTYT IIPOXOJUTh B BOJIOKOHHO-OIITHUECKUX KabelsX ¢ BOJIOKHAMMU
YyBCTBUTEILHOM YaCTH U3BEILIATENS MU B OTJEIbHBIX Kabensx. [IpeanouturenbHo, HE
OT'PAHUYHUBAAICH, AIpecalisl U IPUCBOECHUE YCIIOBHBIX HOMEPOB YYBCTBUTEIILHBIM YaCTIM
M3BelaTels (KOHTPOJIMPYEMBIM 30HAM ) IIPOU3BOAUTCS BBIUYMCIUTEIIBHBIM YCTPOWCTBOM HA
OCHOBAHUU BPEMEHU MIPUXOJA OJTHOTO WUIIU MAPBI CUTHAIIOB OTPaXEHU OT OQHOT'O WU ABYX
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KOHTYPOB OITUYECKON CXEMbI KaXK/10M KOHTPOJIMPYyeMOM 30HbI. [IpeanouTurenbHo, He
OI'PAaHUYMBASChH, K JTIOOON YaCTH ONTUYECKOM CXEMbI U3BEILATEIS MO IJIMHE TPAHCIIOPTHOM
YaCTU MOTYT MOJIKJIIOUAThCSI KOHIIEBbIE ONTOBOJIOKOHHBbIE AaTunku (KO/I) co craTtuueckoi
uHbOpMaIMEi O TIOJIOKEHUU TTOJIBYKHOTO MEXaHU3Ma JATYMKA U IPyTUe KOHTPOJIMPYEMbIe
YUACTKHU, UCTIOJIb3YIOIIME UHBIE METO 1bl (HOPMUPOBAHUS PeDIEKTOMETPUUECKOTO OTKIIMKA,
MpU COOITIOAEHUH YCIIOBHUSI BOZMOKHOCTH OT/IEJIEHUS] YACTH SHEPTHHM 30HIMPYIOIIET O MMITYJIbCa
0e3 HapylIeHUs] paOOThI CYLIECTBYIOIIMX KOHTPOIUPYEMBIX 30H U YCIIOBUS HE HAJIOKEHUS
BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT YCTPOWCTB HA YKE UMEIOLIMUECS CUTHAIIBI OT
KOHTpOJupyeMbIxX 30H. [IpeanouTurenbHo, HE OrpaHUUMUBASCH, K JTI000N YACTH ONITUYECKO
CXEMBbI U3BEIATEN S MOTYT IMOAKIIFOYATHCS YCTPOWCTBA C PA3HBIMU IIPUHLMIIAMU JEHCTBUS U
ONTUYECKMMH CXEeMaMM, UCIIOJIb3YIOIIMe pehIeKTOMETPUUECKHIA CIIOCOO U3MEPEHHSI CUTHAJIOB
OTPAKEHHUS MAJIOM MOIIHOCTHU IIPU COOJIIOIEHUHM YCIIOBUSI BO3MOXKHOCTH OTAEJIEHUSI YACTH
SHEPrUU 30HAUPYIOIIET0 UMITYJIbCa O€3 HapYIIeHUs! PAaOOTHI CYIIECTBYIOIIMX KOHTPOJIUPYEMBIX
30H M YCJIIOBHSI HE HAJIOKEHUSI BO BDEMEHU CUTHAJIOB OTPAXKEHUS OT YCTPOMCTB HA yKe
MMEIOIIMECS] CUTHAJIBI OT KOHTPOJIMPYEMBIX 30H. [IpeinouTuTenbHo, HE OTrpaHUYUBASCH,
cbop nH(pOpMALMK O BEJIMYMHE BO3BPAIIIAEMbIX CHTHAJIOB C KOHTPOJIMPYEMBIX 30H O BEJTMIMHAX
JIMHAMMUYECKOTO BO3JEMCTBUS HA 3arPAXKICHUS U MOJIOkKEHUsIX padbounx opranos KO/
MIPOU3BOAUTCS TIPU IMMOMOIIM YCTPOUCTBA 00padboTKu uHpopManuu, pedaeKToMeTpa u
Pa3BETBIIEHHOM Ha CIUTUTTEPAX ONTOBOJIOKOHHOM KabenbHOH ceTu. JlaibHOCTh pa3MeleHust
KOHTpoiupyeMbIX 30H U KO/I 3aBUCUT OT MOIIIHOCTH U3ITy4aTelsl MU BETMYMHBI JOJIU SHEPTUU
30HUPYIOILIEr0 UMITYJIbCca JJIs KaX A0 30HbI U MOkeT focturath 50000 M u 60Jiee B KaXK10M
HaIpaBJIEHUH, KOJIMYECTBO KOHTPOJIMPYEMbBIX 30H OIpPEAEIIsieTCs] HEOOXOAUMOM BEIMYMHOM
YaCTH SHEPTUM 30HIMPYIOLIETO UMITYJIbCA, OTBOJAMMOMN K KOHTpoJaupyeMbIM 30HaM U KO/I.
[TpennouTuTenbHO, HE OrPAHUUYUBASICH, U3BEIIATEb MOKET OBITh UCIIOJIB30BAH B CUCTEMAX
OXpPaHHOM CUTHAIM3ALMY [TIEPUMETPOB MaJIbIX U MIPOTS)KEHHBIX TEPPUTOPUI, BKITFOUYAS
KOHTpPOJIb cocTosiHUA AaTuukoB KO/I, ucnonbp3yeMbIX 1 KOHTPOJIS, OJIOKEHHUSI BOPOT U
KaJMTOK ¥ TOMY ITOJOOHOT0 G€3 UCTIOIB30BaAHUS JIEKTPUUECKOM aHepruu. [IpenamnoutuTensHo,
HE OI'PaAaHUYMBASICh, U3BEIIATEIN MOTYT OBITh UCIIOJIb30BAaHbI BO B3pBIBOOIIACHBIX CpEax, B
ycnoBusix 100% Bi1aKHOCTH, MOBBIIIEHHOM 3ara30BaHHOCTH U 3aIbIJIEHHOCTH, IpU paboTe B
BOJIE, BKIII0Yasi KAHAJIM3ALMOHHBIE CTOKH, B YCIIOBUSAX IIOBBILLIEHHON paJyaliiy, B YCIOBUSX,
UCKJTIOYAIOIIMX BO3MOKHOCTh ITPUMEHEHMSI SJIEKTPUUECKUX ITPUOOPOB, B YCIOBHUSX
3JIEKTPOMArHUTHBIX IOMEX BBICOKOW MOITHOCTH.

[31] Ha ¢wur. 1 nokazana mpuMepHasi QyHKIHMOHAIbHAS CXeMa U3BEIIATENS] OXPAHHOTO
BOJIOKOHHO-OIITHYECKOI'0, B COCTABE KOTOPOTO UCIIOJIb30BAHBI COBMEIIICHHBIE
unTepdepomMeTpsl. [IpennouTuTebHO, HE OTPAHUUMBASICh, TIpeIIaraeMbIil n3BeraTensb 100
OXPaHHBII BOJJOKOHHO-ONTUYECKUN, B COCTABE KOTOPOTO UCIIOJIb30BAHBI COBMEILICHHBIE
UHTEPHEPOMETPBI, CO CCHUIIKOM Ha (UT. 1, COAEPIKUT, IO MEHBIIIEH Mepe: TpUeMoTiepeIaroIiee
ycrporcTBo 101, coneprkaliiee BBIYMCIUTEIIBHOE YCTPOUCTBO U OJIMH UIIM HECKOJIBKO
pedIeKTOMETPOB, B TOM YHUCIIE, C 00 bEAMHEHHBIMU BBIXOJAMU U3JIydaTeNsl U MPUEMHUKA
CUT'HAJIOB, K KOTOPBIM ITOJKJIIOYAETCS TPAHCIOPTHAS 4acTh 102 ONTUYECKON CXEMBI
u3Bewiarens. I IpeanoyTuTenbHO, HE OTPAHUYMBASICH, TPAHCIIOPTHAS YacTh 102 u3Bemarens
100 cocTOMT M3: OTPE3KOB BOJTOKOHHO-ONTUYCCKOTO KaOeIIsl, COeTMHUTEIIbHBIX 3JIEMEHTOB,
nenutenis 103 MOITHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSLLIETO U3 CINTMTTEPOB, 00ECIIEUMBAIOIINX
CHMYKEHHME MOIIHOCTHU 3HEPTUU JIa3€PHOTO UMITYJIbCA B PACIIPEETIEHHON ONTUYECKON CXEME
u3BeaTens 10 Heooxoaumoro ypoBHs. [IpeanouturenbHo, He OrpaHUYUBASCD,
YyBCTBUTEIBHBIE 3JIEMEHTBI COCTOSAT U3: crummTTepa 104, pa3aensomero 3Hepruro
30HIMPYIOLIETO UMITYJIbCa HAa ABE 4acTh, OTPe3KOB 105, 106 4yBCTBUTENIBHBIX 3JIEMEHTOB
BOJIOKOHHO-OIITUYECKOTO Kabens, crumutrepoB 107-110, 112, 113, mpudem nuatepdepomerp
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MalikeabcoHa 00pa30BaH COBMECTHO CIIUTTepoM 104, oTpe3kamu kademns 105, 106,
CIUTUTTEpaMU-pa3aeuTeNsIMu HHTEphepomeTpoB 107, 108 u crumMTTepaMu-oTpakaTeasMu
112, 113, uatepdepomerp Maxa-Llenaepa o6pa3zoBaH coBMeCTHO CrutuTTepoM 104, oTpeskamu
kabens 105, 106, cruirrepaMu-pasaenuresnsiMu uateppepomerpos 107, 108, crumrrepom-
cymmaTopom 109 u cmutrepoMm-oTpaxkartesneM 110, HeoOs3aTeNnbHO, C KaTyIIKou 111.
[TpenmoututenbHO, HE OTPAHUUYMBASICH, CILUTUTTEP 104 1 KOHIBI OTPE3KOB Kabernek
YyBCTBUTEIBHBIX 3JIEMEHTOB pa3MeIleHbI B OJTHON COSAMHUTEITbHOM My Te, a CIUTUTTEPHI
UHTEP(HEPOMETPOB - B APYTrOd COSTUHUTEIHLHON My(Te WIIK B HECKOJIBKUX COSIUHUTEbHBIX
mydTax. Hanmpumep, He orpaHUUMBAsICh, CIUIMTTEPhI-oTpakaTenu 112, 113 uatepdepomerpa
MaiikenbcoHa MOTYT OBbITh Pa3MEILIEHbI B OJHOM IPYroi COeAMHUTEBHOM My(TE, & CITUTTEP-
cymmartop 109 u crumrrep-otpaxkarens 110, HeoOs13aTenbHO, ¢ KaTyIkoi 111
unTeppepomerpa Maxa-Llenaepa - B elie OAHOM APyrov COeIMHUTETbHON My ]Te.
[TpeanouturenbHO, HE OrPAHUUMBASICH, TPAHCIIOPTHAS YACTh COJIEPKUT HECKOJIBKO
OTBETBJICHUN (KAK MUHUMYM I10 KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U TPUMEHEHHOMN
OITHUYECKOMN CXEMBI JEJIEHUSI SHEPTUU 30HIUPYIOIIETO UMITYJIbCA AEIUTEINS), KOTOPBIE
MOCTYNAIOT HA BXOJ COOTBETCTBYIOLIETO CrummTTepa 104, pa3MeeHHOr0 B COOTBETCTBYIOLIEH
coeMHUTENbHON My Te. B kKauecTBe mpuMepa, HO He OrpaHUYeHuUs, CIIMTTepHI 110, 112, 113
KaX/IbI MOTYT OBITh peaM30BaHbl Ha Oa3e UMPKYISATOPOB. B kauecTBe mpumepa, HO He
OrpaHUYEeHUS, BMECTO KATYIIKU 111 MOXKeT ObITh UCTIOJIL30BAHA UHASI ONITUYECKAS JIMHUS
3aJIEPKKU, HAIPUMED, HE OTPAHUYMBASCH BBITIOJIHEHHAS ITIOCPEACTBOM COEUHEHUS B
ONTUYECKYIO LIEMb HEOOXOAUMOM JUIMHBI PE3EPBHBIX KUJI BOJIOKOHHO-OIITUYECKOTO Kabens.
[32] Takoit uzBemarens 100 0XpaHHBINA BOJIOKOHHO-OIITUYECKUH TPEATIOUYTUTENIBHO, HE
OTPaHUUMBAsICh, pabOTaeT cleAyomuM odbpazoM. [1peanoururenbHO, HE OTPAHUYMBASICH,
OT UCTOYHHUKA JIA3€PHOTO U3JTyYEHUS B ONITUYECKYIO CXEMY Ha BXOJ JCIIUTEIISI MOLTHOCTH
TPAHCIIOPTHOM YACTU YCTPOMUCTBA MOCTYIAET KOPOTKHUM JIA3EPHBIN UMITYJIBC, TJI€ TPOU3BOIUATCS
JIEJIEHUE MOIITHOCTHU UMITyJIbCca Ha noyi. [IpeanoururensHo, HE OrpaHUUNBASICH, IETTUTEID
BBITOJIHEH U3 CIUIUTTEPOB C PA3JIMYHOMN CTENEHBIO JEIIEHUS, PACIIOIOKEHUE CILIUTTEPOB
JIETIUTENSI COOTBETCTBYET ONITUYECKON CXEME YCTPOMUCTBA U CTPOTO HE ONPENEIISIETCSI.
[TpeanoyTuTenbHO, HE OrPAHUYUBASICH, PA3AEIEHUE SJHEPTUN 30HANPYIOLIErO UMITYJIbCA
MIPOU3BOIUTCS 1O HEOOXOIMMOTO YPOBHS MOIIIHOCTH B LEJISAX OOECIeUEHUs BETUUMHBI
CUTHAJIOB OTPaXXEeHUs, COOTBETCTBEHHO, MHTEpPepoMeTpa MaiikenbcoHa 1 MHTephepoMeTpa
Maxa-L{ennepa OT UyBCTBUTEIBHOM YACTU ONITUUYECKON CXEMBI YCTPOMCTBA B HOMUHAJIbBHOM
JIMAra30He MIKATbl K3MEPEHUI TPUEMHOTO YCTPOUCTBA. [ I[peinouTuTebHO, HE OTPAHUYUBASCH,
BpeMsl IOCTYILJIEHUSI UHTEP(HEPUPYIOIIMX CUTHAJIOB HA BXO/I IPUEMHOI'O YCTPOWUCTBA 3aBUCUT
OT CKOPOCTH PACIIPOCTPAHEHUS JIA3€PHOTO U3IIYUYEHHUsl B MAaTEpUajle ONITUYECKOTO BOJIOKHA,
OT JJIMHBI TPAHCIIOPTHOW YACTHU U JJIMHBI YyBCTBUTEIILHON YaCTH, BKJIIOYAs JJIMHY
peryJIMpoBOYHBIX KaTyuiek. [IpearnouTuTenbHO, He OTPAHUUYMBASICh, BEJIMYMHA CUTHAJIOB
OTpaXXeHUs, COOTBETCTBEHHO, MHTep(hepomeTpa MaiikenbcoHna u unreppepomerpa Maxa-
Llennepa 3aBUCUT OT CTEIEHU 3aTyXaHUSI CUTHAJIA B OIITUYECKOM BOJIOKHE, CTEIIEHU JICJICHUS
SHEPIUM 30HAUPYIOLIETO UMITYJIBCA B TPAHCIIOPTHOM YAaCTH YCTPOMCTBA, BEJIMUUHBI CABUTA
(a3 BO3BpaIllaeMbIX CUTHAJIOB YYBCTBUTEILHON YACTU YCTPOMCTBA, CBA3AHHOM C PA3HOCTBHIO
(hOPMBI U ITTUHBI MyTeH IBU)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHMsI BO3/IEHCTBUSI.
[TpennoyTuTenbHO, HE OTPAHUYMBASICH, U3MEHEHHE BEJIMUMHBI CyMM CUTHAJIOB
UHTEP(hHEPOMETPOB COOTBETCTBYET BEJIMUMHE U XapaKTepy ynpyrou aepopmanuu
YyBCTBUTEIBHON YaCTU YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUYECKOT'O BO3ECHCTBUS
HAPYILINUTEIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIJIEHA YYBCTBUTENIbHAS YACTh yCTPONCTBA.
[IpeanouyturenbHO, HE OTPAHUYMBASICH, OIITUYECKAS CXEMA KAXKIOH KOHTPOJIUPYEMOM 30HBI
UCIOJIB3YET JIF0O0H MeTO 1 peIEKTOMETPUUECKOTO U3MEPEHMSI, B TIOOOM COUETAHHHU, B TOM
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YKCIIe, METOJI COBMEIIIEHHBIX UHTEP(PEPOMETPOB, B TOM YHUCIIE, METOI JBYXJTyUEBBIX
uHTephepomeTpoB Matikenbcona u Maxa-Llennepa, u COepXuT, COOTBETCTBEHHO, KOHTYPBI
uHTeppepomerpa Maiikenbcona u unteppepomerpa Maxa-Lenaepa. I1peanouturensHo,
HE OrPAHUYMUBASICh, OJTHU U TE K€ OTPE3KU ONTUUECKUX BOJIOKOH KaOess SIBISIOTCS
YyBCTBUTEILHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3/IAETCS CABUT (ha3bl
30HUPYIOIIET0 UMITYJIbCA B COOTBETCTBUHU C OKA3aHHBIM (PU3UYECKUM BO3/ICHCTBUEM.
[TpennoyTuTennbHO, HE OTPAHUYUBASICh, YYBCTBUTEIIBHOCTh ONITUYECKON CXEMBbI
unteppepomerpa Maxa-Llennepa kK MEXaHMUECKUM BO3JEMCTBUSIM OJJMHAKOBA HA BCEM
MPOTSIKEHUH YYBCTBUTEIIBHON YACTH ONITUYECKOMN CXEMbI, BEJIMUYMHA CUTHAJIA OTPAKEHUS
3aBUCUT OT MOITHOCTH U3JIy4aTessl, HAUaJIbHOT'O 3HAUY€HHUs pa3HOCTH a3, a U3MEHEHUE
BEJIMYUHBI CYMMbI CUTHAJIOB OTPAXKEHHUS 3aBUCUT OT CUJIBI U XapPAKTEPUCTUKU BO3JICUCTBUS
Ha YyBCTBUTEIILHYIO YACTh YCTPOUCTBA. [IpennouTurenbHo, He OTpaHUYUBASICH, KOHTYP
ONITUYECKOM CXEMBI, MIPEACTABIISAET COOOM HecOATaHCUPOBAHHBIN IBYXIy4eBOI UHTEPHEPOMETP
Maxa-llennepa, METOT TTOTYUYEHHUSI CUTHAIIOB PEIIEKTOMETPUUECKUM, JIJIS YETO
MPEANIOYTUTEILHO BbIPABHUBAHUE JIJIMHBI IJI€Y UHTEPPEPOMETPOB C TOITYCTUMOMN
MOTPEUIHOCTHIO B IIpeIeIax JIMTEIbHOCTH PACIIPOCTPAHEHUS 30HAUPYIOLIETO UMITYJIbCA,
MpUYeM IMPU HEOOXOIUMOCTH JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPYETCS YCTAaHOBKOM
JTOTIOJTHUTETLHON KATYIIKU U3 OJTHOMOJOBOTO BOJIOKHA, JIMOO UCTIOJIb30BAHUEM
MOCJIeI0BATENIbHOM ONTUYECKOM eI HEOOXOAMMOM JIJTMHBI U3 PE3EPBHBIX KUJI BOJIOKOHHO-
ontuyeckoro kaoens. [IpeanoyTuTenbHO, HE OrPAHUYUBASICh, 30HIUPYIOIINI UMITYJIHC B
unTeppepomerpe Maxa-Llenaepa B mpemmaraeMoii OMTHYECKOM CXeMe ABaXKIBI ITPOU3BOIUT
pasiesieHue U CII0KeHHE UHTEpEepUPYIOIIMX CUTHANIOB. [IpeAnouTuTeIbHO, HE OTpAHUYMBASICh,
YyBCTBUTEILHOCTH ONTHUECKOM CXeMbl MHTEphepoMeTpa MaikerbcoHa K MEXaHUUECKUM
BO3JCUCTBUSIM OJJMHAKOBA HA BCEM IMPOTSIKEHUHA UYBCTBUTEIIBHOM YACTH OIITUYECKOM CXEMBI,
BEJIMUMHA CUTHAJIA OTPAXKEHUS 3aBUCUT OT MOLIHOCTH U3JIy4yaTessl, HA4aJbHOIO 3HAYEHHUS
pa3HocTH (a3, a U3BMEHEHUE BEIMYMHBI CyMMBI CUTHAJIOB OTPa)KEHUS 3aBUCUT OT CHJIBI U
XapaKTEPUCTUKU BO3JICUCTBUS HA UYBCTBUTEIIBHYIO YaCTh ycTpoicTBa. [IpennoyturensHo,
HE OTPaHUYMBAsICh, KOHTYP ONTHUECKOM CXeMbl UHTepdhepoMeTpa MalKkenbcoHa, MPEACTABIISICT
co0o0i1 HecOaTaHCUPOBAHHBIN ABYXTy4eBOM MHTepdepomeTp MaiikeTpcoHa, METO/I TTOTYYEHUS
CUTHAJIOB pehJIEKTOMETPUICCKUM, IISI paOOThI MHHTEp(hEepOMEeTpa TaKKe MPEATTOUTHTEIILHO
BBIPABHUBAHME JIJIUHBI TJI€Y YYBCTBUTEIILHOTO 3JIEMEHTA C IONYCTUMOM MOTPEIIHOCTHIO.
[TpenmoutrurenbHO, HE OTPAHUUYUBASICH, 30HAUPYIOIIUN UMITYJIbC B UHTEP(hEpoMeTpe
MaiikenbCoHa B IIPEJIAraeMoOM ONTUYECKON CXEME IPOU3BOJIUT PA3/ICIICHUE CUTHAJIOB HA
crmartepe 104, mpoxoxaeHue o BOJIOKHAaM OTpe3KOB 105 u 106 4yBCTBUTENIbHBIX 3JIEMEHTOB,
paszaenenue curHaioB Ha crumrtepax 107 u 108 Ha monmu uHTEpPHEPOMETPOB, OTPAKEHUE HA
crumtTepax 112, 113 moBTOpHOE MPOXOKIEHUE B OOpaTHOM HAIlpaBJIEHUH B oTpe3kax 105
1 106 u cimoxeHue Ha cruuTTepe 104 mpu clie1oBaHMM B 0OpaTHOM HAIlpaBIICHUH, 00pasys
00BETMHEHHBIN CUTHAJT UHTEeP(PEepUPYIONTUX MEX Ty COOOIM OTpakeHUM, IMOCTYIAIOTUI Ha
BXOJl IIPUEMHUKA CUTHAJIOB. [IpenouTuTenbHO, HE OTPAHUYMBASCH, JJ11 UCKIIIOUEHUS
CUMMETPUYHBIX BO3AEUCTBUN HA OIITUYECKHE BOJIOKHA YYBCTBUTEIILHBIX YACTEN YCTPOUCTBA
KaXXJ10¥ KOHTPOJIUPYEMOM 30HbI, CHUKAIOIIUE UYBCTBUTEIIbHOCTh YCTPONCTBA, UCIIOJIBb3YIOTCS
OTITUYECKUE JKUITbI PA3HBIX IJIeY B ABYX Pa3HBIX BOJIOKOHHO-OIITUYECKUX Kabesx,
PACIIOJIOKEHHBIX HA pa3HbIX YACTAX 3arpakJICHUN U KOHCTpYKUMi. [IpennoururenbHo, He
OIrPAaHUUYMBASICH, APECALMS U IPUCBOCHUE YCIIOBHBIX HOMEPOB UYBCTBUTEIIbHBIM YACTIM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) TPOU3BOAUTCS BBIUUCIIUTEIIbHBIM YCTPOUCTBOM Ha
OCHOBAaHUM BPEMEHHM IPUXO0/Ia IBYX CUTHAJIOB, COOTBETCTBEHHO, UHTEp(PepoMeTpa
Maitikenbcona u uHTephepomerpa Maxa-Llenaepa. [1peanoyturennbHO, HE OTPAHUYUBASICH,
K JIIOOOM YaCTH ONTHUYECKOM CXEMBbI YCTPOMCTBA MO JJIMHE TPAHCIIOPTHOM YaCTH MOTYT
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MOJKJIIOYATHCS IPYTUe YYBCTBUTEIIBHBIE 3JIEMEHTHI C APYTOM ONITUYECKON CXEMOH,
UCTIOJTB3YFOIIEH pehIeKTOMETPUIECKHI METO U3MEPEHHMS B PA3IMUHBIX COUETAHUSX, & TAKIKE
KOHIIEBbIE OMTOBOJIOKOHHBIE JATUMKU CO CTATUYECKON MH(POPMALUEH.

[33] [IpennodTUTENBHO, HE OTPAHUYMBASICH, ONIMCBIBAEMbIN M3BelaTesb 100 OXpaHHbIN
BOJIOKOHHO-ONTUYECKHH, B COCTABE KOTOPOT'O UCITOIb30BAHBI COBMEIIICHHbIE
uHTEepP(hEPOMETPBI, OTHOCUTCS K TEXHUUECKUM CPEICTBAM OXPaHbl, B KOTOPBHIX B KAUECTBE
YyBCTBUTEILHOTO 3JIEMEHTA UCIIOJIH3YETCS OJTHOMOIOBBIN ONITOBOJIOKOHHBIN KaOellb.
[TpeanoututenbHO, HE OrPAHUYUBASICH, OITMCBIBAEMOE YCTPONUCTBO MPEAHAZHAYEHO 11
30HAJILHOM OpraHu3aluu pyoexkent oxpaHsl. [IpeanoyTuTeabHO, HE OTPaAaHUYUBASCH,
OITMCBIBAEMOE YCTPONCTBO MOKET paboTaTh B YCIOBHUSX MOBBIIIEHHBIX TPOMBIIIIEHHBIX
MOMEX U PUPOTHBIX BO3JIEHCTBUI U ITPeAHA3HAYEHO /1J1Sl OXPAHBI TEPPUTOPHIL, O0YCTPOECHHBIX
TMOKMMU CEeTYATBHIMM 3aTPaXKIECHUSIMH, C KO3BIPbKAMU M HABEPIIIMEM U3 aPMUPOBAHHOMN
KOJTIOUEH JIEHTHI WK Ha 3arPaKIEHUSIX, 00YCTPOCHHBIX YACTUUHO TMOKUMU U YIIPYTUMU
3JIEMEHTAMM, BKJIIOUAsi CUTHAIIM3auio noakomna. [IpeanoururensHo, HE OrpaHUYMBASICh,
IpeaIaraéMoe YCTpOMCTBO IMIOCTPOEHO C IPUMEHEHUEM CTAHIAAPTHOIO TUIIOBOT'O
000pyI0BaHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOMN TEXHUKE U CIIENUATIBHOTO TPOTPAMMHOTO
obOecrnieuenus. [IpeanouTurenbHO, HE OrPaHUYMBASCH, TIpEIaraeMoe ONTOBOJIOKOHHOE
MHOT'0O30HHO€ CUTHAJIM3ALMOHHOE YCTPOUCTBO OXPAaHBI IEPUMETPOB MAJIBIX U ITPOTSKEHHBIX
00BEKTOB, OCHOBAHO Ha MCITOJIb30BAaHWU BHICOKOUYBCTBUTEILHOTO 3(heKTa 3aBUCUMOCTH
($ha30BO-MOJISIPU3ANUOHHBIX, AMIUIUTYIHBIX M YACTOTHBIX XaPAKTEPUCTUK BEJTUUUHbI
BO3BpalllaeMbIX CUTHAJIOB UHTepdepomeTpa MalikenbcoHa u uHTephepomerpa Maxa-
Llennepa, 0Opa3oBaHHBIX MPU MPOXOKIACHUM YACTH FHEPTUU 30HAUPYIOIIETO UMITYJIbCA
JIA3€pHOTO U3JTyUYEHUS Yepe3 ONTUUECKOE BOJIOKHO B IPSIMOM M OOPATHOM HANpaBJIEHUU, B
KOHTYpaX ONTHUYECKOM CXEMBI YCTPONCTBA, MOTYJIMPOBAHHBIX (PUBNYECKUMU BO3ACHCTBUSIMU
Hapywmurens. [IpennoyTurenbHo, HE OTPaHUYMBASCH, B IPEAJIAraéMOM YCTPOWMCTBE
UCTIONTB3YETCS PEPIIEKTOMETPUUECKUN METO/I IOJTYISHHSI CUTHAJIOB OTPAXEHHUS C IETTbI0
OIIPEJIETIEHUS UX TMHAMUYECKUX CBOWCTB. IIpeInouTuTenbHO, HE OTPaAaHUYMBASCH, CUTHAJIBI
OTPAXXEHUS WM BO3BPAILAEMbIE CUTHAJIBI IOCTYITAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
TOCIIEIOBATENIBHO U Pa3/IETIIIOTCS MEXTy COOOM MO BpeMEeHHM MocTyIuieHus. [ IpeanodyTurensHo,
HE OTPAHUYMBACH, A/IPECALUsl CATHAJIOB BO3BPAILECHUS (OTPAXKEHUSI) OT UYBCTBUTEIBbHBIX
3JIEMEHTOB U ONTUYECKUX JATUYMKOB OCYIIECTBIISIETCS OJJTHO3HAYHBIM COOTBETCTBUEM MEXKTY
JATTbHOCTBIO PA3MELIEHUS YyBCTBUTEIILHOTO JIEMEHTA U BPEMEHEM IMOCTYILICHUSI CUTHAJIA
OTPAXEHUS HA BXOJI IPUEMHOT0 yCTPOHCTBA. [ IpeAnoyTUTENbHO, HE OTPAHUYMBASICh, CATHAJIBI
oTpaxxeHul untepdepomerpa MatikenbcoHa u uHTepdepomerpa Maxa-llenaepa q10KHBI
MPUXOAUTH HA BXOJI IPUEMHOI'O YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIUPYETCS JIJTMHON
YYBCTBUTEILHOTO 3JIEMEHTA, JIMOO JOTIOTHUTEILHON KaTYIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU
YyBCTBUTEILHOTO 3JIEMEHTA, TMO0 MHOM ONITUYECKOM JIMHUEN 3a/IePIKKU, KaK 3TO OITMCAHO B
HACTOSIIIIEM JOKYMEHTE.

[34] Takxum oO6pa3oM, B KauecTBe ONMcbIBaeMoro u3periatess 100 oOXxpaHHOTO BOJIOKOHHO-
OTITUYECKOTO, B COCTaBE KOTOPOTO UCIIOJTb30BaHBI COBMEIICHHBIC UHTEPPEPOMETPHI, 3asIBJICH
M3BEIATE]Ib OXPAHHBIN BOJIOKOHHO-ONITUYECKUI, B COCTABE KOTOPOTO UCIIOJIb30BAHBI
COBMEIIIEHHBIE HHTEPPEPOMETPHI, [0 MEHBIIIEH MEPE, COACPKAIIUNA CTAHIMOHHYIO YacTh C
MIPUEMOTIEPEAAIOIIUM YCTPOUCTBOM, COETMHEHHBIM C JIMHEHHOM YaCThIO YIIOMSIHYTOTO
U3BEIIATENS, IPUUEM JIMHENMHAS YacTh MPEACTABIISIET COOOM Pa3BETBIICHHYIO ONITUUECKYIO
CXeMy Ha OCHOBE CIUIMTTEPOB M BOJIOKOHHO-OIITUYECKOTO Ka0eJsl, KOTOPhIE TTOCPEICTBOM
COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBS3BIBAIOT MEXy COOOM
MIPUEMOTIEPEAATIOIIEE YCTPOUCTBO U YyBCTBUTEIILHBIE 3JIEMEHTHI U3BELIATEIISI OXPAHHOTO
BOJIOKOHHO-OMNTUYECKOT O, COJIEPKAIIYI0 3AMKHYTBIM U PA30OMKHYTBIA KOHTYPBI,
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(hopMUpPYIOIIHE CUTHAJIBI OTPAXKEHUH, Y KOTOPBIX OJHH U T€ e OTPE3KH ONTUUECKOT O BOJIOKHA
KaOeJIs SIBISIOTCS YYBCTBUTEIILHBIMU dJIEMEHTAMU MHTEP()EPOMETPOB, B KOTOPBIX CO31AETCS
cABUT (ha3bl 30HAUPYIONIETO UMITYJIbCA, B COOTBETCTBUM C OKa3aHHBIM (PU3NYECKUM
BO3/EMCTBUEM, OJIMHAKOBBIM [ 00OUX KOHTYPOB, IPUYEM 3aMKHYThIN KOHTYP MPEACTABIISIET
coboti uatepdepomerp Maxa-Llenaepa, a pa3oOMKHYTBIN KOHTYP IIPEACTaBIIsIeT cCOO0M
untepdepomerp Marikenbcona. HeoOs3aTenbHO, CITIMTTEPHI OTpaXkaTesiei HHTephepoMeTpa
MatikenbCOHA M CIUTMTTEP CyMMaTOpa U CIUNIUTTEp OTpakaTesss HTephepomeTpa Maxa-
Llennepa pa3meriieHbl B OJIHOM coeuHUTeIbHON MydTe. HeoOs3aTenbHO, CITTUTTEPHI
oTpakaTesiel uHTepdepoMeTpa MalikelbCcoOHa U CITIMTTEP CyMMAaTOPa U CIUTUTTEP OTPaKATENS
untepdepomerpa Maxa-llenaepa pa3MmelieHbl B pa3HbIX COSTMHUTEIbHBIX My Tax.
Heo06s3aTensHo, mpueMonepeaaroiee yCTpoMuCTBO SIBIISIETCS pepiieKTOMETpOM ¢
00BbeIMHEHHBIM BXOJ0M U BbIX0J0M. HeoOs13aTenbHO, pa3BeTBICHHAS ONTUYECKAs cXeMa
COJIEP)KUT ONTUYECKYIO JIMHUIO 3a]JI€P>KKH, BBIITOJTHEHHYIO TOCPECTBOM COEAMHEHMS B
OINTUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3EPBHBIX KU BOJIOKOHHO-ONTUYECKOTr0 Kabers,
WJIM BBITIOJIHEHHYIO B BUJI€ KATYIIIKU U3 ONTHYECKOTO BolokHa. Heobs13aTenbHO, OJMH U3
CIUTMTTEPOB ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-llennepa BeimotHeH Ha Oa3e
mupkyiasatopa. HeoOs3aTenpHo, pa3ienuTend OoNTUUECKON CXeMbl HHTepdepoMeTpa
MalikeIbCOHa BBIMOJIHEHBI Ha 0a3¢e HUPKYISITOPOB WM CINIUTTEpoB. HeoOs3aTenbHO,
pa3BETBIICHHAS ONITUYECKAsI CXEMA BBITIOJIHEHA C BO3MOXKHOCTBIO Mepe/laui CUTHAJIOB
oTpakeHust UHTepPepomerpa Maxa-Llenaepa mocsue ux oTpakeHUs: B OOpaTHOM HaIlpaBJICHUH,
rae obecreunBaeTcsl UX MOBTOPHOE pa3/AesICHUE U MTPOXOKIACHUE UMU OTPE3KOB
YyBCTBUTEIBHBIX 2JIEMEHTOB B OOpPAaTHOM HAIlpaBJIEHUH C UBMEHEHHUEM (ha3bl CUTHAJIOB
OTpAXKEHUS, TTOCTIE Yero 00eCIeurnBaeTCsl CYMMUPOBAHUE CUTHATIOB OTPAXKEHUS U UX
untepdepupoBanue. HeoOs3aTenbHO, pa3BeTBICHHAS ONITUUECKAsI CXeMa BBITIOJIHEHA C
BO3MOXHOCTBIO MepeIauu CUTHAJIOB oTpakeHuss uHTepdepomeTrpa Maxa-Llenaepa o
OTJIEJIbHOMY MYTH K MIPUEMOTIEPENAIOIIEMY YCTPOUCTBY Oe3 uameHeHuil. [1puuem
untepdepomerp Maxa-Llennepa u unteppepomerp MalikenbcoHa MPeACTABISIOT COOOM
JIBYXJTy4eBbIe UHTEP()EPOMETPBI, YyBCTBUTEIIBHOCTh KOTOPBIX K MEXaHUUECKUM BO3IEHCTBUSM
OJIMHAKOBA HA BCEM MPOTSKEHWU YYBCTBUTEIILHOM YACTH, TPUUEM BEJIMUMHBI CYMM CUTHAJIOB
OTPaXEHUS KOHTYPOB UHTEP(PEPOMETPOB 3aBUCIT OT MOIITHOCTH U3TydaTesIsl, BETMUMHBI
OTBETBJICHHOM JI0JIM SHEPTUX 30HAUPYIOIIETO UMITYJIBCA, HAYAJIbHOIO 3HAUEHUS Pa3HOCTU
(a3 Bo3BpaIaeMbIX CHTHAJIOB, & MK3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPa’kKeHUsI 3aBUCUT
OT CWJIbI, U JUHAMUYECKON XapaKTEPUCTUKU BO3/IEUCTBUSI HA UYBCTBUTEIIbHYIO YACTh
W3BeNaTes, mpu 3ToM uateppepomerp Maxa-Llennepa u unreppepomerp MalikenbcoHa
He cOaJTaHCUPOBAHBI, PUYEM JIJIUHBI TIJIed HHTEP(HEPOMETPOB BEIPOBHEHBI C JIOITYCTUMOMN
MOTPEIIHOCTHIO, 3aBUCSIIEH OT JJTUTEIbHOCTH JIA3€PHOT0 30HAUPYIOLIET0 UMITYJIbCA, TPU
3TOM JIJTUHA OJTHOTO U3 TIjIeY, TP HEOOXOIMMOCTH KOMIIEHCHPOBaHAa KaKOM-TM00 ONTUYECKON
JINHVEN 3aEPKKHU.

[35] Takum o6pa3om, B KauecTBe IMHEMHOM YaCTH 3asIBJICHA JIMHEHHAS YaCTh M3BEIATENs
100 0XpaHHOT'O BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOTO UCTIOJIb30BAHBI COBMEILICHHBIE
UHTEepPEPOMETPHI, MPEICTABIISIONIAS COOOM Pa3BETBICHHYIO ONITUYECKYIO CXEMY Ha OCHOBE
CIUTUTTEPOB U BOJIOKOHHO-OIITUUECKOT'0 Ka0esIst, KOTOPbhIE IIOCPEICTBOM COCIMHUTEIBHBIX
My(T ¥ TPAHCIIOPTHOT'O KabeJIs CBA3BIBAIOT MEXKTy COOOM ITpreMoIiepearoliee yCTpoOuCcTBO
Y YYBCTBUTEJIbHBIE 2JIEMEHTBI U3BEILIATEIISI OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO, COACPIKAIITYIO
3aMKHYTBIN U PA30MKHYTBINM KOHTYPBI, (POPMHUPYIOITUE CUTHAJIBI OTPAXKEHHI, Y KOTOPBIX
OJTHU U T€ K€ OTPE3KH ONITUYECKHE BOJIOKHA Ka0eIsl IBJISTFOTCS UyBCTBUTEIbHBIMM 3JIEMEHTAMU
UHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CBUT (Da3bl 30HIUPYIOLIETO UMITYJIbCA B
COOTBETCTBUM C OKa3aHHBIM (PU3NYECKUM BO3AECHCTBHEM, OJIMHAKOBBIM /11 0O0MX KOHTYPOB,
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MpyUYeM 3aMKHYTBIM KOHTYp MpeAcTaBisieT codor unteppepomerp Maxa-Ilennepa, a
Pa30MKHYTBIN KOHTYD IPECTaBIIsieT coooi naTephepomerp Maiikenbcona. Heobs3aTenbHo,
CIUTUTTEPBI OTpakaTelel unTeppepomerpa MakenbcoHa U CIUTUTTEP CyMMATOPa U CIUTUTTED
oTpaxkaTtens uHTephepomerpa Maxa-Llenaepa pa3melieHbl B OJJHOM COSAMHUTENTbLHON My dTe.
Heobs3aTenbHo, ClUIUTTEPBI OTpaxkaTenei uHTephepoMeTpa MaikenbCcoHa U CIUTUTTED
CyMMAaTopa U CIUTUTTEp oTpaxaTteins uHTepdepomerpa Maxa-Llennepa pa3MenieHsl B pa3HbIX
COeMHUTEIBHBIX My(Tax. HeoOs3aTenpHO, MpueMorepeaaroniee yCTPOMCTBO SIBIISIETCS
pediiekToMeTpoM ¢ 0ObeTMHEHHBIM BXO0M U BhIXog0M. HeoOs13aTenbHO, pa3BeTBIECHHAS
ONTUYECKAs CXEMa COAECPIKUT ONTUUYECKYIO JIMHUIO 33I€PKKH, BBIITOJIHEHHYIO ITOCPEICTBOM
COE/IMHEHHS B ONTUUYECKYIO LETTh HEOOXOUMOM ITTMHBI PE3EPBHBIX JKUJI BOJIOKOHHO-
ONTUYECKOTO KAOEIISI UM BBIIIOJIHEHA B BUJIE KATYIIKU U3 OITUYECKOTO BOJIOKHA.
HeoOs3aTenbH0, OIMH U3 CTUIMTTEPOB ONTUYECKOM cxeMbl HHTephepomeTpa Maxa-Llennepa
BBIMOJIHEH Ha 6a3e mupkyistopa. Heobs3aTenbHo, pa3ieuTed ONTUYECKON CXeMBI
uHTepdepomeTpa MalikerbCOHA BBITIOJHEHBI HA 6a3€ HUPKYISTOPOB UM CIUTUTTEPOB.
Heob6s3aTenbHO, pa3BeTBICHHAS ONITUUECKAs CXeMa BBITIOJIHEHA C BO3MOXKHOCTBIO Iepegayun
CUTHAJIOB OTpakeHus untephepomerpa Maxa-Llennepa mocie ux oTpaxeHust B 0OpaTHOM
HampaBJIEHUH, I71e 0OECIIeUNBAETCS UX TOBTOPHOE Pa3/IeTICHUE U TPOXOKIACHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B 0OpPaTHOM HAIIPABJICHUU C U3MEHEHUEM (ha3bl CUTHAJIOB
OTPAXKEHHs, TIOCIIE YETO 00ECIeUNBAETCS CYMMUPOBAHUE CUTHAIOB OTPAXKEHHUS U UX
unteppepupoBanue. Heobsi3aTenbHo, pa3BeTBICHHAS ONTUYECKAS! CXEMa BBIITOJIHEHA C
BO3MOXKHOCTBIO Tepeayu CUTHAJIOB OTpakeHust uHTephepomerpa Maxa-Ilenaepa mo
OTAEJIbHOMY ITYTH K IpUEMOIepeAatolieMy YCTpOorUCcTBY 6e3 usmenenuit. [Tpuuem
untepdepomerp Maxa-Llennepa u untepdpepomerp MaiikenbcoHa MpeaACTABISIOT COOOM
JIByXJTy4eBble UHTEP()EPOMETPBI, UYyBCTBUTEIIBHOCTh KOTOPBIX K MEXAaHUUECKUM BO3IEHCTBUAM
OJIMHAKOBA HAa BCEM MPOTSKEHUU YYBCTBUTEIIbHON YACTH, IIPUUEM BEJTMIMHBI CyMM CUTHAJIOB
OTpaXXeHUs KOHTYPOB UHTEP(PEPOMETPOB 3aBUCIT OT MOUTHOCTH U3Ty4aTENsl, BEIMUMHBI
OTBETBJICHHOM JTOJIM 9HEPTUU 30HAUPYIOIIET0 UMITYJIbCA, HAYaIbHOTO 3HAYEHUS] PA3HOCTH
(a3 BO3BpaIlIaeMbIX CUTHAJIOB, 4 U3BMEHEHUE BEJIMUUHBI CYMMbI CUTHAJIOB OTPA’KEHUS 3ABUCHUT
OT CUJIbI U IUHAMMUYECKON XapAKTEPUCTUKH BO3IEUCTBUS HA UYBCTBUTENIbHYIO YACTh
u3BeLIaTeNs, py 3ToM uHTeppepomerp Maxa-Llennepa u unteppepomerp Maiikenbcona
He cOaTaHCUPOBAHBI, IPUYEM JJIMHBI TUIeY UHTEP(HEPOMETPOB BRIPOBHEHBI C TOITYCTUMOIA
MOTPEITHOCTBIO, 3aBUCSIIEH OT IJIUTEITbHOCTH JIA3€PHOTO 30HIUPYIOLIET0 UMITYJIbCA, TPU
3TOM JUIMHA OJHOTO U3 IIeY ITPU HEOOXOAMMOCTH KOMIIEHCUPOBAHA KAKON-TMOO ONTUUECKOM
JIMHUEH 3aJEPHKKH.

[36] Takum o6pa3om, B Ka4eCTBE COSTMHUTETIbHOM MY THI 3asIBJIEHA COSAUHUTEIbHAS
MydTa uzBeniatess 100 0XpaHHOTO BOJIOKOHHO-OITUYECKOT'0, B COCTABE KOTOPOTO
UCIIOJIb30BaHbI COBMEIICHHBIE UHTEPHEPOMETPBI, TPEACTABIISAIOINIAS COO0M COeAMHUTEITLHYIO
My(]Ty, B KOTOPOH pa3MeIeHa ONTUYeCcKass CXeMa U3BEIIATENs] OXPAaHHOTO BOJIOKOHHO-
OINTUYECKOr0, COZEpKAIasl 3JIEMEHTHI 3aMKHYTOTO U PA30OMKHYTOTO KOHTYPOB,
(OPMUPYIOLIMX CUTHAJIBI OTPAKEHUI, Y KOTOPBIX OHU U T€ K€ OTPE3KU ONTUYECKOT'O BOJIOKHA
KaOeJIs ABISIOTCS YyBCTBUTEIbHBIMU JIEMEHTAMU MHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
caBUr (Ga3bl 30HAMPYIONIETO UMITYJIbCA, B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM
BO3/IEUCTBUEM, OJMHAKOBBIN 1151 0OOMX KOHTYPOB, IPUYEM 3aMKHYThIH KOHTYD IPEICTABIISET
coboit unteppepomerp Maxa-Llenaepa, a pa3oMKHYTHINM KOHTYP MPEJACTABISET COOOM
unTepdepomerp Maiikenbcona. HeoOs3aTenpHO, OJTMH U3 CIUTMTTEPOB ONTUYECKON CXEMBbI
unteppepomerpa Maxa-Llennepa BoinosiHeH Ha 6a3e nupkysaropa. HeobszaTenbHo,
Pa3/IeIUTENN ONITUYECKOM CXeMbI MHTEpepoMeTpa MalikeabcoHa BBIIIOJIHEHBI Ha Oase
MPKYJIATOPOB WK cruuTTepoB. [Tpudem, nuarepdepomerp Maxa-Llennepa v unrepdepomerp
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MatikenbcoHa MpeaCcTaBIsIIOT COOOM BYyXITyueBble UHTEP(HEPOMETPHI, UyBCTBUTEIIBHOCTh
KOTOPBIX K MEXaHUUECKUM BO3/IEUCTBUSIM OJIMHAKOBA HA BCEM MPOTSHKEHUU UyBCTBUTEIIbHOMN
YaCTH, TPUYEM BEJIMUMHBI CYMM CUTHAJIOB OTPAKEHUSI KOHTYPOB UHTEPHEPOMETPOB 3aBUCST
OT MOILHOCTH U3JTy4aTeJisl, BEIMUMHBI OTBETBIIEHHOMW JOJIM SHEPTUM 30HIMPYIOLIETO UMITYJIbCA,
Ha4aJIbHOT'O 3HAUEHUS Pa3HOCTHU (ha3 BO3BpAIA€MbIX CUTHAJIOB, 4 U3BMEHEHHUE BEJTUUMHBI
CYMMBbI CUTHAJIOB OTPAaXXEHUSI 3aBUCUT OT CUJIbI U IMHAMUYECKON XapaKTEPUCTUKU BO3IEHCTBUS
Ha Y4yBCTBUTEJIBbHYIO YyacTh u3Bemaress. Heobs3aTensHo, nHTEphepomeTp Maxa-Ilennepa
u uHTepdepomerp MatikenbcoHa He cOaTaHCUPOBAHbI, MPUYEM JUTMHBI I1J1e4 UHTEPGEPOMETPOB
BBIPOBHEHBI C JIOMMYCTUMOM MOTPEITHOCTHIO, 3aBUCSIIEH OT IJIUTEIbHOCTH JIA3€PHOTO
30HAUPYIOLLET0 UMITYJIbCA, ITPU 3TOM JIJIMHA OJTHOTO U3 IIJIeY MPU HEOOXOIMMOCTH
KOMITEHCUPOBaHa KaKOW-IMOO OMTUUECKOM TUHUEH 3a1epkku. HeoOs3aTenpHO, onTuueckas
JIMHUS 3aJIEP’KKHU TIPEJCTABIISIET COOOM ONTUYECKYIO JIMHUIO 3a€PKKH, BHITTOJTHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTHUUYECKYIO [ETTh HEOOXOAMMOM IJTMHBI Pe3ePBHBIX KT
BOJIOKOHHO-ONTUYECKOTO Kabeslsi UJIM BHIMIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUUECKOTO
BOJIOKHA.

[37] Takum 0O6pa3oM, B Ka4eCTBE ONTUYECKOM CXEMBI 3asiBJIEHA ONTHUECKAsl CXeMa
usBeniatens 100 oXxpaHHOTO BOJIOKOHHO-OMITUYECKOTO, B COCTaABE KOTOPOTO MCITOJIb30BAHBI
COBMEIIIEHHBIC HHTEP(GEPOMETPBI, IPEACTABIISIONIAsI COO0M COBMEIIEHHBIE HHTEP(HEPOMETPBI
JUUTSL U3BEIATENST OXPAHHOT'O BOJIOKOHHO-OITUUECKOI0, PEATTM3YIOIIUE ONITUYECKYIO CXEMY,
COJICPIKAIIY 0 3AMKHYTBIN U PA30MKHYTBIM KOHTYPbI, (GOPMUPYIOLIUE CUTHATIBI OTPAKEHUI,
y KOTOPBIX OJTHU U TE K€ OTPE3KU ONTUUECKOTO BOJIOKHA KA0EJIs SIBJISIFOTCS UyBCTBUTEIIbHBIMU
3JIeMEHTaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa
B COOTBETCTBUH C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBUEM, OJJMHAKOBBIN 1151 000X KOHTYPOB,
MpUYeM 3aMKHYTbIA KOHTYp MpeAcTaBisieT codom unteppepomerp Maxa-Ilennepa, a
Pa30MKHYTBIN KOHTYP MpeIcTaBiseT cooor uatepdepomerp Matikenbcona. Heobsi3aTenbHo,
OJIVIH U3 CIUTUTTEPOB ONTHUYECKOU CXeMbI MHTepdepomeTpa Maxa-Llenaepa BbITIOTHEH Ha
6a3e yupkysTopa. Heobs3aTenpbHo, pa3aeuTen ONTUUECKONM CXeMbl HHTEphEepoMeTpa
MaiikenbcoHa BBITOJTHEHBI HAa 0a3¢ MUPKYIATOPOB Wi CrutuTTepoB. [Ipuuem, uatepdepomerp
Maxa-llennepa u untephepomeTp MalikenbCoOHa TTPEACTABISIOT COOOM BYXJTyUeBbIC
uHTEep(hEePOMETPHI, YyBCTBUTEITLHOCTD KOTOPBIX K MEXaHUYECKUM BO3EHCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSIKEHUU UyBCTBUTEILHOM YACTH, TPUUEM BEJIMUMHBI CYMM CUTHAJIOB OTPAKEHUS
KOHTYPOB UHTEPHEPOMETPOB 3aBUCSIT OT MOIIIHOCTH U3TydaTeNsl, BEIMYMHBI OTBETBIIEHHOM
JTOJTA SHEPTUH 30HIUPYIOIIETO UMITYJIhCa, HAUaJIbHOTO 3HAYEHUS PA3HOCTH (a3 BO3BpAIIIaeMbIX
CUT'HAJIOB, 4 UBMEHEHHNE BEJIMUMHBI CYMMBbI CUTHAJIOB OTPA)KEHUS 3aBUCUT OT CUJIBI, U
JIMHAMUYECKOM XapaKTEPUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBHYIO YaCTh U3BEILIATENSI.
Heoo6s3atensHo, untepdpepomerp Maxa-Llennepa u unreppepomerp MatikenbcoHa He
cOaTaHCUPOBAHBI, TPUYEM JJIMHBI IJIeY UHTEP(PEPOMETPOB BHIPOBHEHBI C JOTTYCTUMON
MOTPEIIHOCTHIO, 3aBUCSIIIEH OT JJTUTEIbHOCTH JIA3€PHOTO 30HAUMPYIOLIET0 UMITYJIbCA, TPU
3TOM JUIMHA OJHOTO U3 IIeY ITPU HEOOXOAMMOCTH KOMIIEHCUPOBAaHA KAKOU-TMOO ONTUYECKOM
JIMHUEH 3a7epKKu. HeoOs3aTennbHO, ONITHUECKast JTMHMS 3aIEPKKH MTPEACTABIISIET COOO
anmnapaTHYIO JMHUIO 3a/IeP’KKH, BBITIOJIHEHHYIO MTOCPEICTBOM COSMHEHHUS B ONITUYECKYIO
1eTh HeOOXOAUMOM JITTMHBI PE3EPBHBIX KT BOJIOKOHHO-OIITUYECKOTO Ka0est uin
BBIMIOJTHEHHYIO B BU/IE KATYIIIKU U3 ONITUYECKOrO BOJIOKHA.

[38] Takum o6pa3om, B KauecTBe CIIOCO0a CUTHATIM3ALUU 3asIBJIEH CIIOCOO CUTHAIM3ALUU
cucnoiap3oBanreM uspemaress 100 OXpaHHOTO BOJIOKOHHO-ONTUYECKOTO C JIMHEWHOU YACThIO
C COBMEIIEHHBIMU UHTEp(PEpOMETpaMHU, B COOTBETCTBUU C KOTOPBIM: 0OECIIEUUBAIOT
pa3MeIIeHUe YyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHON YACTU U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT O, TIPEICTABIISIONIEN COOOM Pa3BETBICHHYIO ONITUUECKYIO CXEMY,
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KOTOPYIO TOCPEICTBOM CIUIUTTEPOB, COEAMHUTEIbHBIX MY(PT U BOJIOKOHHO-ONITUYECKOTO
kabeJsist pa3MeNaroT Ha AJIEMEHTAX OrpaxAeHus (Ha KO3bIPbKE, U/UJIM HA MMOJIOTHE, U/UIIA HA
MPOTUBOTIOAKOITHOM 3aTrpaxAeHUU), POPMUPYIOT JIa3epHbIA UMITYJIbC C BBIXOA
IIPUEMOIIEPENAIOLIETO YCTPONUCTBA HA BXO YIIOMSIHYTOM JIMHEHHOMN YaCTU U IIOJIy4aroT
BO3BpAlIEHHbIE UMITYJIbCHI, SBJISIOIIMECS CUTHAIAMHU OTPAXKEHUs!, HA BXO/
MIPUEMOTIEPEIAIOLIET0 YCTPONUCTBA IO TOMY K€ ITyTH, HO B 0OpAaTHOM HaIlpaBIIEHUH, IPUYEM
JMHEWHAs YaCTh COJIEPKUT ONTUIECKYIO CXEMY COBMEIIEHHBIX HHTEP(PEpOMETPOB IS
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, COJIEPIKAIILYIO 3aMKHYThIN U PA3OMKHYThIM
KOHTYPBI, ((OPMUPYIOIIUE CUTHAJIBI OTPAKEHUM, Y KOTOPBIX OJTHU M TE€ )K€ OTPE3KU
ONITUYECKOT O BOJIOKHA Ka0eJIsl SABIISIFOTCS YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEp(hEpOMETPOB,
B KOTOPBIX CO3AAETCs CABUT (ha3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBHU C OKA3aHHBIM
(hbU3MYECKUM BO3ICUCTBUEM, OJMHAKOBBIM 1711 0OOUX KOHTYPOB, TPUYEM 3aMKHYTHIN KOHTYP
npeacTasisier coooit untephepomerp Maxa-llenaepa, a pa3oMKHYTHINA KOHTYP IIPEJICTABIISET
coboit uaTepdepomerp MaiikeTbCOHA, TPH 3TOM PETUCTPUPYIOT U3MEHEHNE BETTMUMHBI CYMMBI
CUTHAJIOB OTPaKEHUSI, COOTBETCTBYIOIIEE BEJIMUMHE U XapaKTepy yIpyroiu nedhopmanuu
YYBCTBUTEIBHBIX 3JIeMEeHTOB. Heo0s3aTenbHO, CINIUTTEPBI-OTPAKATEIN HHTEPPEepoMeTpa
Maxa-Ilennepa v CruIMTTep CyMMaTOpa U CIUIMTTEP OTpakaTelist uHTepdepomerpa
MatikenbcoHa pa3MeIIaloT B OJHOM coeMMHUTEIbHOM MydTe. HeoOs3aTenbHO, CITUTTEPHI-
oTpaxkaTtenu uaTepdepomerpa Maxa-LleHnepa v CrumTTep-CyMMAaTOP U CIUTUTTEP-OTPAKATED
uHTephepoMerpa MaiikeabcoHa pa3MellaloT B pa3HbIX COSAUHUTENbHBIX My(PTax.
Heobs3aTenpHo, 00€crieunBatoT MprUeMoIiepeaarollee yCTPOUCTBO, SIBIISIIOLLEECS
pediekToMeTpoM ¢ 0ObeIMHEHHBIM BXOJA0M U BhIxogoM. HeoOsi3aTenbHO, 00ecrneunBatoT
PAa3BETBIIEHHYIO ONTUYECKYIO CXEMY, COJIEPKAILYIO0 ONITUYECKYIO JIMHUIO 3a/IEPKKH,
BBITIOJIHEHHYO MIOCPEACTBOM COETMHEHUS B OIITUYECKYIO LIEMb HEOOXOAMMOM JITTMHBI PE3€PBHBIX
KUJT BOJIOKOHHO-OTITUYECKOT'0 KaOelIs MM BBIMOJIHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO
BoJIoOKHA. Heob6s13aTenbHO, BBIMOJIHSIOT OJUH U3 CINIUTTEPOB ONTHUYECKOMN CXEMBbI
unteppepomerpa Maxa-Llenaepa Ha 6aze uupkyiasaropa. HeoOs3atenbHo, pa3aenurenn
ONITUUECKOM cXxeMbl MHTephepomeTpa MaiikebCcoOHa BBIOTHSAIOT Ha 06a3€ UMPKYJIITOPOB
WK CIUIMTTEPOB. HeoOs13aTenbHO, BBITOIHSAIOT PA3BETBICHHYIO ONITHUECKYIO CXEMY C
BO3MOKHOCTBIO Mepeayy CUTHAJIOB OTpakeHus uHTepdepomerpa Maxa-Ilennepa nocie
UX OTPAXKEHUS B OOpATHOM HAIIPABJIEHUH, TJIe 0OECIIEUMBAETCS UX IOBTOPHOE Pa3/eiIeHHe
U IIPOXOXKIACHUE UMHU OTPE3KOB UYBCTBUTEIIBLHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C
u3MeHeHHeM (ha3bl CUTHAJIOB OTPAXKEHUSI, ITOCIIEe Yero 00ecreurnBaeTcss CyMMUPOBAHNE
CUTHAJIOB OTpakeHUs U X uHTepdepupoBanure. Heobs13aTebHO, BBIMOIHSIOT PA3BETBICHHYIO
ONITHUUYECKYIO CXEMY C BO3MOXKHOCTBIO IepeIaui CUTHAJIOB OTPaXXeHUsI MHTEpepoMeTpa
Maxa-ll{ennepa o oTAeIbHOMY MyTH K MIpUEMOTIEPEAAIOIIEMY YCTPOMCTBY 6€3 M3BMEHEHUH.
[Tpuuem obecnieunBarot uHTephepomerp Maxa-Llenaepa u unreppepomerp MalikenbcoHa,
MPEICTABIISIONME COOOM NBYXITyueBble MHTEPPEPOMETPHI, YyBCTBUTEITBHOCTh KOTOPBIX K
MEXaHUYECKUM BO3JIEVCTBUSIM OJIMHAKOBA HA BCEM MPOTSKEHUU YYBCTBUTEIILHON YaCTH,
MPUYEM BEJIMUYMHBI CYMM CUTHAJIOB OTPaXKEHUSI KOHTYPOB HHTEP(HEPOMETPOB 3aBUCST OT
MOIIHOCTHY U3JTy4aTessl, BEIMYMHBI OTBETBIECHHOM JOIM SHEPTUM 30HAUPYIOIIETO UMITYJIbCA,
HA4yaJIbHOTO 3HAYEHUS PA3HOCTH (pa3 BO3BpAILlAEMbIX CUTHAJIOB, & U3MEHEHHE BEIMYMHBI
CYMMBI CUTHAJIOB OTPAXXEHUS 3aBUCUT OT CUJIbI U TIMHAMUYECKON XapaKTEPUCTUKU BO3TIEUCTBUS
Ha 4yBCTBUTEJIbHYIO YACTh U3BEIATENS, IPU 3TOM UHTepdepomeTp Maxa-Llennepa u
uHTephepomeTp MaiikeTbCoHA He COATAHCHPOBAHBI, TPUYEM JIJTUHBI TJ1€Y HHTEPHEPOMETPOB
BBIPOBHEHBI C JOMYCTUMOM MOTPEIIHOCTBIO, 3aBUCAILEH OT JJIMTEIbHOCTH JIa3€PHOTO
30HIMPYIOLLIETO UMITYJIbCA, IIPU ITOM JIJTMHA OJTHOTO U3 IIEY ITPU HEOOXOIMMOCTH
KOMITEHCUPOBAaHA KAKOH-TMOO ONTUYECKOM JIMHUEH 3aJEPIKKH.
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[39] Ha ¢ur. 2 nokazana npumepHas GyHKIMOHAIbHAs cxema u3BermaTelist 200 0OXpaHHOTO
BOJIOKOHHO-OTITUYECKOTO, B COCTABE KOTOPOTO UCIIOJTb30BaH Pa30MKHYThIN UHTEphEepOMeTp
C IByMs Tuieuamu (AByxjyueBoi uHTephepomeTp Matikenbcona). [IpeanoururensHo, He
OTrPAaHUYMBASICH, TpeAIaraeMbii u3Bemareib 200 OXpaHHbIA BOJTOKOHHO-ONTUYECKUH, B
COCTaBe KOTOPOTO UCIIOJIL30BAH PA30MKHYTHIM HHTEPHEPOMETP C ABYMS TIJIeYAMU
(nByxJtyueBoii uHTEphepomeTp MalikeaIbCoHa) CO CChUTKOM Ha (DUT. 2 COJEPIKUT, TTO MEHbIIIEH
Mepe: npueMoIepeaaromee ycrpoicrso 201, comeprkaniee BBIYMCIUTEIIBHOE YCTPONUCTBO U
OJIVH WJIM HECKOJIBKO peIeKTOMETPOB, B TOM UHUCIIE, C OObEIMHEHHBIMU BBIXO/IAMU
M3JIy4aTelIsl U IPUEMHUKA CUTHAJIOB, K KOTOPBIM MOAKIIOYAETCS TPAHCIIOPTHAS 4acTh 202
OITHUYECKOMN cXeMbl u3Bemarens. [lpennoyTurenbHo, HE OTpaHUYMBAACh, TPAHCIOPTHAS
yacthb 202 uzBemaTtens 200 COCTOUT U3: OTPE3KOB BOJTOKOHHO-ONTHYECKOTO Kabes,
COEAUHUTENBHBIX AJIEMEHTOB, AeUTENS 203 MOIIHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSILLIETO
U3 CIUIMTTEPOB, 00ECIIEUNBAIOIIUX CHU)KEHUE MOIITHOCTH HEPTUM JIA3€PHOTO UMITYJIbCca B
pacnpeeneHHON ONTUYECKON CXeMe U3BELATeNsl 10 HEOOXOIMMOTr0 YPOBHSI.
[TpeanouTuTenbHO, HE OrPAHUYUBASICH, YYBCTBUTEIIBHBIE 3JIEMEHTHI COCTOST U3: CIUIUTTEPA
204, pa3aensioIero SJHEPTUI0 30HAUPYIOLIETO UMITYJIbCA Ha JIBE 4aCTH, OTpe3KoB 205, 206
YyBCTBUTEIBHBIX 3JIEMEHTOB BOJIOKOHHO-OIITUUECKOT'0 KabeJs, CINIUTTEPOB-OTpaKaTeen
207, 208, mpuuem uHTepdepomeTrp MalikenbcoHa 00pa3oBaH COBMECTHO CIUIUTTEpoM 204,
oTpe3kamu kabesns 205, 206 u crumrtepamu-orpaxarensymu 207, 208. IlpeanoyTuTenbHO, He
OTpaHUYMBASCH, CTUIUTTEPHI 204, 207, 208 MOTYT OBITH pa3MellleHbl KaK B OJTHON
COCIMHUTEILHOU My(Te, TaK U B pa3HbIX. [IpenmoururenbHo, He OTPaHUINBASICH,
TPAHCIIOPTHAS YaCTh COAEPKUT HECKOJIbKO OTBETBIIEHUM (KAK MUHUMYM I10 KOJIMYECTBY
KOHTPOJIUPYEMBIX 30H U TIPUMEHEHHOMN ONTUYECKOMN CXEMBI AEJIEHUS SHEPTUU 30HAMPYIOLIETO
MMITYJIbCA ACIIUTENSA), KOTOPBIE MTOCTYNAIOT HA BXOJ[ COOTBETCTBYIOIIETO cruiuTTepa 204,
pa3MelIeHHOr0 B COOTBETCTBYIOIIEN COeIMHUTEIbHON My(Te. B kauecTBe mpumepa, HO He
orpaHudeHust, CrmMTTepsl 207, 208 KaK1bIli MOTYT OBITH peaIM30BaHbI HA 0a3€e UPKYJIITOPOB.
[TpeanmouTuTenbHO, HE OrPAHUUUBASCH, 1JIS1 PA30MKHYTOTO KOHTYpPa ONTUYECKOW CXEMBI
uHTepdepomerpa MaiikeabcoHa TpeOyeTcsl BBIpaBHUBAHUE JUIMHBI IIJI€Y C JOTTYCTUMOMN
MOTPEIIHOCTHIO, UTO ITPU HEOOXOAUMOCTH KOMITEHCUPYETCS JUTMTEIbHOCThIO 30HIMPYIOIIEr0
VMMITYJIbCA, UJIA KOPPEKTUPOBKOM JJIMHBI OJHOT'O U3 IUIEY [Ty TEM YCTAHOBKH JOIOJIHUTEIIbHON
OINTUYECKOH JIMHUY 3aJIEPKKU U3 OJHOMOJIOBOTO BOJIOKHA. B KauecTBe mpumMepa, HO He
OT'paHUYEHUS], B KAUECTBE ONTUYECKOM JIMHU 3a/IEPKKU MOKET OBITh UCTIOJIb30BAHA KATYIIIKA
Y3 OJHOMOJIOBOTO BOJIOKHA WJIM UHASI ONITUYECKAs! JIMHUSA 3aI€PKKHU, HATTIPUMED, HE
Or'PAaHUYMBASICh BBIMOJIHEHHAS [TOCPECTBOM COEIMHEHUS B ONITUYECKYIO 1IeTTh HE0OOXO0IMMOMN
JUTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-ONITUYECKOTO Kabesl.

[40] Taxkoi uzBemarens 200 OXpaHHBINA BOJIOKOHHO-OIITUYECKUIA TPEAIIOUYTUTEIIBHO, HE
OT'paHUYUBASICh, pabOTaeT ciaenyomuM oopa3oM. [IpeamnourureabHoO, 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. [IpearnouTuTenbHO, HE OTPAHUYUBASCH, AETIUTENb
BBITOJIHEH W3 CIUIMTTEPOB C PA3JIMUHOMN CTENEHBIO AEIEHUS, PACTIOTIOKEHUE CIUIMTTEPOB
JIEJIUTENS COOTBETCTBYET ONITUYECKON CXEME YCTPOMCTBA U CTPOTO HE OIPENEIISIETCS.
[TpennouyTuTenbHO, HE OTPAHUYMBASICH, PA3AEIIEHUE SHEPTUU 30HAUPYIOLIETO UMITYJIbCA
MPOU3BOAUTCS 10 HEOOXOIUMOTO YPOBHS MOIIHOCTHU B HEJISAX 00ECIIeYeHUS BETMUMHBI
CUTHAJIOB OTPaXEHUS OT JBYXJIy4eBOTO MHTEephepomeTpa MalikeaTbCOHA UyBCTBUTEIIBHOM
YACTU ONTUYECKON CXEMBI YCTPOMCTBA B HOMUHAJIBHOM JMAaNa30He IIKaJIbl U3BMEPEHUI
MIPUEMHOTO ycTpoicTBa. [IpennoyturennbHO, HE OrPAHUYMBASICH, BPEMS ITOCTYIIJICHUS
UHTEePpPEPUPYIOLIMX CUTHAIOB Ha BXOJ TPUEMHOTO YCTPOMCTBA 3aBUCUT OT CKOPOCTHU
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pacnpOCTpaHEHHUs JIA3epPHOI0 U3TTYUEHUS] B MAaTEpUAJIe ONITUYECKOTO BOJIOKHA, OT JIJIMH
TPAHCIIOPTHOM YACTU U UYBCTBUTEIIBHOM YaCTH, BKJIIOUAS! JJIMHY PETYJIMPOBOYHBIX KATYIIEK.
[TpenmouturenbHO, HE OTPAHUUYUBASICH, BEJIMYMHA CUTHAJIOB OTPaKeHUs HHTEphepoMeTpa
MaiikenbCOHa 3aBUCUT OT CTEIIEHU 3aTYXaHUsI CUTHAJIA B ONTUYECKOM BOJIOKHE, CTEIICHU
JIEJICHUS] SHEPTUM 30HAMPYIOIIETO UMITYJICA B TPAHCITIOPTHOM YACTH YCTPONUCTBA, BEJIMUMHBI
casura (a3 BO3BpaIllaeMbIX CUTHAJIOB YyBCTBUTEILHOM YaCTH YCTPOUCTBA, CBSI3aHHOM C
Pa3HOCTHIO (POPMBI U ITTUHBI My TeH JIBM)KEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHHS
Bo3zelcTBUs. [IpennouyTurenbHO, HE OTPAHUYUBASICh, U3MEHEHHWE BEJIMUMHBI CYMMBbI CUTHAJIOB
uHTEephepoMeTpa COOTBETCTBYET BEIIMUMHE U XapaKTepy ynpyrou aedopmarmu
YyBCTBUTEIBHON YAaCTH YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUUYECKOT'O BO3IEHCTBUS
HAPYLIMTEIIS] HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIUIEHA YYBCTBUTEIbHAS YACTh YCTPOWUCTBA.
[IpennouytuTenbHO, HE OTPAHUYUBASICH, ONITUYECKAS CXEMA KaXKIOH KOHTPOJIUPYEMOU 30HBI
UCIIOJIB3YET JTIF000M MeTod pedIeKTOMETPHUUECKOT0 U3MEPEHUS B IFOOOM COUETaHUU, B TOM
gucIIe IByXIydeBblie MHTepdepomMeTprl MatikenbcoHa. [IpeanoururenbHO, He OTPaHUUNBAsICh,
00a oTpe3Ka onTuueckoro BosiokHa 205 u 206 sIBISIOTCS 4YyBCTBUTEIILHBIMU 3JIEMEHTAMU
uHTephepoMerpa MaiikeabcoHa, BO3ACHCTBUE HA KOTOPHIE U CO3/IAET COOTBETCTBYIOIINE
W3MEHEHHUs ¢/IBUra (ha3bl 30HIUPYIONIETrO UMITYJIbCa, KOTOPBIE TOCTUTAIOT OTpaXKaTeleH,
BBITNIOJIHEHHBIX, HEOOS3aTeIIbHO, Ha cruTTepax 207 u 208, 1 BO3BpaIaroTCs Ha3ad [0 TOMY
e IyTH B OTPe3Kax Kabelsi 4yBCTBUTENbHBIX 3J1EMEHTOB 205 1 206, TOBTOPHO MPOXOIs
MECTO BO3JEMCTBUS HA UyBCTBUTEIbHBIN 3JIEMEHT, JOCTUTas cruuTTepa 204, rae mpoucXoauT
CIIO’KEHHUE OTPAKEHHBIX UMITYJIbCOB, X MHTep(DEPEHIUS U TalTbHEHIIIee IBUKEHUE B 0OpaTHOM
HAITPABIIEHUH [10 TOMY K€ IIyTU TPAHCIIOPTHOM YACTU U ACIIUTEIIS K IPUEMHOMY YCTPOMICTBY.
[TpennoyturenbHO, HE OTPAHUYMUBASICH, YYBCTBUTEIBHOCTD ONITUYECKON CXEMBI
uHtepdepomerpa MaiikeabcoHa K MEXaHUUECKUM BO3JIEHCTBUSIM OJJMHAKOBA HA BCEM
MPOTSKEHUM YyBCTBUTEIILHOW YACTU ONITUYECKON CXEMbI, BEJIMUMHA CUTHAJIA OTPAXKEHUS
3aBUCUT OT MOIITHOCTH U3JTy4aTeNsl, CTEIEHU AEJIEHUS SHEPTUM 30HIUPYIOIIETO UMITYJIbCA,
Ha4aJIbHOT'O 3HAYEHUsI pa3HOCTHU (a3, a U3BMEHEHHE BEJIMUMHBI CYMMbI CUTHAJIOB OTPaXKEHUS
3aBUCUT OT CUJIbI U XaPAKTEPUCTUKUA BO3JAECHUCTBUSI HA YyBCTBUTEIIbHYIO YACTh YCTPOMCTBA.
[TpennoytutenbHO, HE OTPAHUUMUBASICH, PA3OMKHYTBIA KOHTYP ONTHYECKON CXEMBbI
uHTephepoMeTpa MalikenbCcoHa, MPECTaBIsET COOO HeCOATAaHCUPOBAHHBIN ABYXJTyUeBOM
uHTephepoMeTp MalkebCOHa, METO/I IMOJIYYCHUSI CUTHAJIOB pedIeKTOMETPUICCKHM, 1T
paboThl HHTEPpPEPOMETPA MPEANOUYTUTETLHO BEIPABHUBAHKE JUTMHBI I1JIEY YYBCTBUTEIILHOTO
3JIEMEHTA C JOIIYCTUMOM MOTPEHOCThIO. [IpennouyTuTenbHo, He OTPaHUYUBASCH, IS
VCKIIFOYEHHWS CAMMETPUYHBIX BO3JAEHCTBUN HA ONITUYECKUE BOJIOKHA UYBCTBUTEIIbHBIX UACTEN
YCTPOMCTBA KaXXA0W KOHTPOJIMPYEMOM 30HBI, CHUXKAIOLIUX YYBCTBUTEIILHOCTh YCTPOWCTBA,
WCIIOJIb3YIOTCSI ONTUYECKHUE KUJIbl PA3HBIX IJIEY B IByX PA3HBIX BOJIOKOHHO-OMTHYECKUX
Ka0eJIsiX, PacloIOKEHHBIX Ha Pa3HBIX YACTSAX 3arpakIeHUN U KOHCTPYKIIUH.
[TpennouytuTenbHO, HE OTPAHUYMBASICH, AAPECALNS U TPUCBOEHUE YCIOBHBIX HOMEPOB
YyBCTBUTEIBHBIM YaCTSIM YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) IPOU3BOIUTCS
BBIUUCIIUTETLHBIM YCTPOWCTBOM HAa OCHOBAHUH BPEMEHH IIPUXO0/1a CUTHAIA UHTEphEpOMETpa
Maitikenbcona. [IpeanouTurenbHO, HE OTPAHUUMBASICH, K JTF0OON YaCTH ONTUUECKON CXEMBbI
YCTPOKCTBA I10 IJIMHE TPAHCIIOPTHOM YACTH MOT'YT ITOAKIIFOYATHCS KOHLIEBBIE OIITOBOJIOKOHHBIE
JATYMKH CO CTATUIECKOM MH(OpMaIyel U Apyriue KOHTPOIMPYEMbIE YUaCTKH, UCITOTb3YIOIINE
WHBIE METO/1bl ((OPMUPOBAHUS PEDIEKTOMETPUUECKOTO OTKIIUKA.

[41] IIpeanoyTUTENIBHO, HE OTPAHUYMBASICH, ONIMCBIBAEMBIN U3BelaTesnb 200 OXpaHHBII
BOJIOKOHHO-OIITUYECKUI1, B COCTaBE KOTOPOT'O UCIIOJIb30BaH PA30OMKHYThIN UHTEPPEPOMETP
C ABYMS IJIedaMu (IBYXJIyueBoy nHTEephepoMeTp MalikerbcoHa), OTHOCUTCS K TEXHUYECKUM
CpelICTBAM OXPaHbl, B KOTOPBIX B KAYECTBE UYBCTBUTEIBHOT'O 3JIEMEHTA UCIIOJIb3YETCS
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OJTHOMOJIOBBIN ONITOBOJIOKOHHBIN Ka0enb. [IpeanoyTuTenbHO, He OTPaHUUMBASICH,
OIKChIBAEMOE YCTPOUCTBO MPEIHA3HAYECHO JIJIs1 30HATIBHOM OpraHu3aluu pyoekei OXpaHsbl.
[TpenmouturenbHO, HE OTPAHUUYUBASICH, ONUCHIBAEMOE YCTPOMCTBO MOXKET pabOTaTh B
YCIIOBUSIX OBBILIEHHBIX ITPOMBIIUICHHBIX [IOMEX Y IIPUPOIHBIX BO3ACHCTBUI U ITPEIHAZHAYEHO
JUUIS1 OXpaHbI TEPPUTOPHIA, 0OYCTPOESHHBIX TMOKUMY CETUATBIMU 3aTPAXKICHUSIMH, C KO3bIPbKAMU
Y HaBEPIIMEM U3 ApMUPOBAHHOM KOJTFOUEH JICHTHI WK Ha 3arpaKIeHUSIX, 00yCTPOECHHBIX
YACTUYHO TMOKUMM U yIIPYTUMHM JIEMEHTAMMU, BKIIFOUAs] CUTHAJIM3ALUIO MTOIKOTA.
[TpennoytuTenbHO, HE OrPAHUYUBASCH, TPENJIATAEMOE YCTPOWUCTBO MMOCTPOEHO C MPUMEHEHUEM
CTaHJAAPTHOTO TUIIOBOTO O0OPYIOBAHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOM TEXHHUKE U
CIENMAJIBHOTO MpOorpaMMHOTo obecnieuenus. [IpeanoururenbHo, He OrpaHUYUBASCH,
MpeIaraeéMoe ONTOBOJIOKOHHOE MHOTO30HHOE CUTHAJIM3ALMOHHOE YCTPOMUCTBO OXPAHBI
MIEPUMETPOB MAJIbIX U MPOTSHKEHHBIX 00BEKTOB, OCHOBAHO HA UCIOJIb30BAHUU
BBICOKOUYBCTBUTEIBHOTO 3(h(peKkTa 3aBUCUMOCTH (ha30BO-TIOJISIPU3AIMOHHBIX, AMIUIUTYIHBIX
Y YaCTOTHBIX XapaKTEPUCTUK BEJIMUMHBI BO3BpaIllaéMbIX CUTHAJIOB UHTEep(epomeTpa
MatikenbcoHa, 00pa30BaHHBIX MTPU MTPOXOKIECHUM YACTH SHEPTUU 30HAUPYIOIIET0 UMITYJIbCa
JIA3€PHOTO U3JTyUYEHUS Yepe3 ONTUUECKOE BOJIOKHO B IIPSIMOM M OOPATHOM HANpaBJIEHUU, B
KOHTYpaX ONTHUYECKOM CXEMBI YCTPONCTBA, MOTYJIMPOBAHHBIX (PUBNYECKUMU BO3AEHUCTBUSIMU
Hapymumrens. [IpennoyTuTenbHo, HE OTPaHUUYMBASCH, B IPEAJIAraeMOM YCTPOUCTBE
UCTIONTB3YETCS PEQIICKTOMETPUUECKUN METO/I IOJTYYCHHS CUTHAJIOB OTPAXKEHUS C EeTbI0
OIPEICTIEHUS UX TMHAMUYECKUX CBOWCTB. IIpe1nouTuTenbHO, HE OTPaHUYUBASCH, CUTHAJIBI
OTPAXKEHUS WM BO3BPAIIAEMbIE CUTHAJIBI IOCTYITAIOT HA BXOJI IPUEMHOI'O YCTPOMCTBA
MOCJIEIOBATENILHO U PA3AEIISIOTCS MEXTy COOOM IO BpeMeHU NocTyruieHust. [1penmnoyturensHo,
HE OTPAHUYMBAACH, A/IPECALMSI CATHAJIOB BO3BPAILECHUS (OTPAXKEHUSI) OT UYBCTBUTEIBbHBIX
3JIEMEHTOB M ONTUYECKUX JATYMKOB OCYILIECTBIISIETCS OJTHO3HAYHBIM COOTBETCTBUEM MEKTY
JAJTbHOCTBIO PA3MELIEHUS YyBCTBUTEIILHOTO JIEMEHTA U BPEMEHEM IMOCTYIUICHUSI CUTHAJIA
OTPAXEHUS HA BXO/JI IPUEMHOT0 yCTpOHCTBA. [ [peAnoYTUTENBHO, HE OTPAHUYMBASICh, CATHAJIBI
OoTpaxeHuit uHTephepoMeTpoB MalikeIbCOHA pa3HbIX YYACTKOB ONITUUECKON CXEMBbI TOJIKHBI
MPUXOAUTH HA BXOJI IPUEMHOT'O YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYJIUPYETCS JJTMHON
TPAHCIIOPTHOM YaCTH, TUOO JOTOJTHUTEIIFHON KATYIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU
YyBCTBUTEIILHOTO 3JIEMEHTA, TU00 MHOM ONITUYECKOM JIMHUEH 32 PKKH, HAIIpUMED U3
PE3EPBHBIX BOJIOKOH TPAHCIIOPTHOM YACTH, KaK 3TO OITMCAHO B HACTOSIIIEM IOKYMEHTE.
[42] Takxum 0O6pa3oM, B KauecTBe ONMChIBaeMOoro u3Beriatess 200 0OXpaHHOTO BOJIOKOHHO-
OTITUYECKOTO, B COCTaBE KOTOPOTO UCIOIB30BaH PA30OMKHYTHINM HHTEPPEPOMETP C IBYMSI
IUIEYaMM, 3as1BJIEH U3BELLATENIb OXPAHHbBIN BOJIOKOHHO-OIITUYECKUIA, B COCTaBE KOTOPOTO
UCTIOJIb30BaH PAa30MKHYTBIN UHTEp(PEpOMETp C ABYMS TIJICUaMHU, 10 MEHbIIIEH Mepe,
COJIep Kalllii CTAHIIMOHHYIO YaCTh C MTPUEMOIIEPENAIOIINM YCTPOUCTBOM, COEJUHEHHBIM C
JIMHEMHOM YaCThIO YIIOMSIHYTOT'O U3BEIIATEIIs, TPUUYEM JIMHEHHAS YaCTh IPEICTABIISIET COOOM
PAa3BETBIICHHYIO ONITUYECKYIO CXEMY HA OCHOBE CIUIMTTEPOB U BOJIOKOHHO-OMITUYECKOTO
KabeJIst, KOTOPbIE MOCPEICTBOM COSAUHUTETBHBIX My(DT U TPAHCIIOPTHOT'O Ka0eIs CBSI3bIBAIOT
MEKy co0O0i mpuemMoIiepeiarollee yCTPOUCTBO U YyBCTBUTEIIbHbBIE AJIEMEHTHI MU3BEILATENS
OXPaHHOTO BOJIOKOHHO-OTITUYECKOTO, COJIEPKAIITYIO PA30MKHYThIN KOHTYP, (DOPMUPYIOIIUT
CUTHAJIbl OTPAXKEHUM, Y KOTOPOT'O OTPE3KH ONTUYECKOTO BOJIOKHA SIBJISIFOTCS] 4YyBCTBUTEIIbHBIMU
3JIeMeHTaMU HHTephEepOMETPa, B KOTOPBIX CO3AAeTCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM BO3JEHCTBUEM, IPUUYEM PA3OMKHYTHIA KOHTYP
NpeACTaBIsieT coOoi uaTephepomeTp Matikenbcona. HeoOs3aTenbHO, CIUTUTTEPHI
uHTephepoMerpa MaiikenbcoHa pa3MellleHbl B OJHON COeAUHUTENbHOM MydTe.
Heo06s3aTensHo, mpueMonepenaroiiee yCTpoMuCTBO SIBIISIETCS pepiieKTOMETpOM ¢
00BbeIMHEHHBIM BXOJ0M U BbIXx0J0M. HeoOs13aTenbHO, pa3BeTBIECHHAS ONTUYECKAs cXeMa
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COJZIEP>KUT ONTUYECKYIO JIMHUIO 3aI€PKKU, BBIIIOJTHEHHYIO IIOCPEACTBOM COEAUHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3EPBHBIX JKUJI BOJIOKOHHO-OMITUUECKOT0 Kabems
WJIH BBITIOJTHEHHYIO B BUJIE KATYIIIKH U3 ONITUYECKOTro BosiokHa. Heob6s13aTenbHO, CINTUTTEPhI
uHTephepoMeTpa MaiikeTbCoOHa BBITIOJTHEHBI HA 0a3€ UPKYISITOPOB WK CIUTUTTEPOB.
Heoo6s3aTensHo, nHTepdepomeTp MatikenbcoHa MPeACTaBiseT coOoi IBYXIyueBOi
uHTEephEePOMETP, UYyBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3ICUCTBUSIM OJIMHAKOBA
HAa BCEM ITPOTSIKEHWU YyBCTBUTEILHOM YACTH, TPUYEM BEJIMUMHA CYMMBbI CHTHAJIOB OTPAKEHUS
KOHTYPa 3aBUCUT OT MOUIHOCTH M3JIy4aTeIsl, BEIMUYMHbBI OTBETBJIIEHHOM J10JIM 3HEPTUU
30HMPYIOIIET0 UMITYJIbCa, HAYaJbHOTO 3HAYCHUS pa3HOCTHU (ha3 BO3BpAIlaeMbIX CUTHAJIOB,
a U3MEHEHHE BEJIMUMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI U JUHAMUYECKOMN
XapaKTEPUCTUKU BO3/ICUCTBUSI HA YYBCTBUTEIIHHYIO YacTh U3BemaTens. HeoOs3atenbHo,
uHTephepoMeTp MalikenbcoHa He cOaTaHCUPOBaH, MMPUYEM JJTUHBI TJIed HHTepdhepoMeTpa
BBIPOBHEHBI C IOITYCTUMOM ITOTPEITHOCTHIO, 3aBUCALLIEH OT JJIMTEIIbHOCTH JIA3EPHOTO
30HUPYIOIIETrO UMITYJIbCA, PU 3TOM JIJIMHA OJHOTO U3 IJIeY KOMIIEHCUPOBAaHA KAKOU-TM00
ONTUYECKOM JIMHUEHN 3aAEPKKH.

[43] Takum o6pa3om, B Ka4eCTBE IPYToi IMHEWHON YaCTH 3asiBJIcHA JIMHEMHAS YaCTh
m3zBewaress 200 OXpaHHOTO BOJIOKOHHO-OIITUYECKOT O, B COCTABE KOTOPOT'O UCIOJIb30BAH
Pa30MKHYTBIN UHTEPHEPOMETP C IBYMSI IIJICYaAMU, IPEICTABIISIONIAS COOOM pa3BETBIECHHYIO
OINTUYECKYIO CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OINITUUECKOT0 Kabeisi, KOTOphIe
MOCPEACTBOM COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0OesIsi CBSI3BIBAIOT MEXy COOOM
IIPUEMOIIEPEIAIOIIEE YCTPOUCTBO U UYBCTBUTEIbHBIE 3JIEMEHTBI U3BELIATENS OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOT0, COJAEPKAIIYI0 PA3OMKHYTBINM KOHTYP, GOPMUPYIOLIUI CUTHATIBI
OTPAXEHUH, Y KOTOPOI'O OTPE3KU ONTUUECKOT'O BOJIOKHA SBJISIOTCS UyBCTBUTEIIbHBIMU
3JIeMeHTaMU UHTepPEepoOMeTPpa, B KOTOPBIX CO3AAETCS CABUT (ha3bl 30HIMPYIOIIET0 UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3MUECKUM BO3JIEHCTBUEM, IPUUEM PA3OMKHYTBIM KOHTYD
MIpeACTaBIISIET cOOOM ABYXTyueBoM HHTEphepomeTp Maiikenbcona. HeoOs3aTenbHO,
CIUTUTTEPHI MHTEephepoMeTpa MalikeabcoHa pa3MellleHbl B OJHON COeIUHUTENbHON MydTe.
Heo06s3aTenbHo, mpueMotnepeaaroiiee yCTpoMuCTBO SIBIISIETCS pepIIeKTOMETpOM ¢
00BbeIMHEHHBIM BXOJ0M U BbIX0JI0M. HeoOs13aTenbHO, pa3BeTBIEHHAS ONTHUYECKAs cXeMa
COJIEP)KUT ONTHUUYECKYIO JIMHUIO 3aI€P)KKU, BBIIIOJIHEHHYIO IIOCPEACTBOM COEAMHEHHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX JKWUJI BOJIOKOHHO-OIITUUECKOT0 Kabess
WIM BBITTOJIHEHHYIO B BUJI€ KATYIIIKU U3 ONITUYECKOro BojIokHa. Heobs3aTenbHo,
pa3aeIuTeNIbHBIC JJIEMEHTHI ONITUYECKOM CXeMbI HHTep(epoMeTpa MalKeTbCOHA BBITIOJTHEHBI
Ha 0a3e UMPKYJIATOPOB WU CIUIMTTEpOoB. HeoOs13aTenbHO, uHTEppepomerp MaiikenbcoHa
MPEACTABIISIET COOOM ABYXITYYEBOM UHTEPPEPOMETP, UyBCTBUTEIIBHOCTH KOTOPOTO K
MEXAHUYECKUM BO3IAEHUCTBUSIM OJMHAKOBA HA BCEM MPOTSHKEHUA YYBCTBUTEIIBHON YACTH,
IPUYEM BEJIMUMHA CYMMBI CUTHAJIOB OTPAYKEHMSI KOHTYPA 3aBUCUT OT MOLITHOCTH U3JTy4YaTes,
BEJIMUYMHBI OTBETBJICHHOM 10JIM SHEPTUUA 30HAMUPYIOLIETO UMITYJIbCA, HAYAJIbHOTO 3HAYECHUS
pasHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPaKeHUsI
3aBUCUT OT CUJIbI U AMHAMUYECKON XapaKTEPUCTUKU BO3AECUCTBUSA HA UYBCTBUTEIIBHYIO YaCTh
u3Beniatens. HeobszatensHo, uHTephepomeTp MaiikenbcoHa He cOaTaHCUPOBAH, TPUIEM
JUTMHBI TJ1eY UHTepPEepOMETPa BHIPOBHEHBI C JOMYCTUMOM MTOTPEITHOCTHIO, 3aBUCSIIEH OT
JUIMTEJIbHOCTHU JIA3EPHOT'O 30HIUPYIOLIETO UMITYJIbCA, IIPU 3TOM JUIMHA OJJTHOT'O U3 IUIeY
KOMITEHCUPOBaHa KaKOW-JIMOO ONTUUECKOM TMHUeH 3a1iepkku. Heobs3aTenbHO, onTuueckas
JIMHUS 33JIEPKKU MIPEJCTABIISIET COOOM ONTUYECKYIO JIMHUIO 3aAEPKKU, BBITTOTHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTHUUYECKYIO LETTh HEOOXOAMMOM JITTMHBI pe3ePBHBIX KT
BOJIOKOHHO-OIITUYECKOTO KaOeJsl Wi BBITIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO
BOJIOKHA.
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[44] Taxum oO6pa3om, B KaUecTBe APYToil COeTMHUTEIbHON My THI 3asiBJIeHa
coeMHUTEIbHAS MydTa n3BeraTesas 200 0XpaHHOTO BOJIOKOHHO-ONITUYECKOTO, B COCTaBe
KOTOPOT'O UCIIOJIB30BaH PA30MKHYTHINH UHTEPPEPOMETP C IBYMS IUI€YAMU, ITPEICTABIISAIONIAS
co00li COeAMHUTETBHYIO My Ty, B KOTOPOH pa3MeleHa ONTHYECKasi CXeMa W3BeIaTeNs
OXPaHHOTO BOJIOKOHHO-OIITUYECKOI' O, COJEpIKALLIAS DJIEMEHTBI PA30OMKHYTOTO KOHTYpaA,
(OPMUPYIOLIETO CUTHAJIBI OTPAKEHHI PA30OMKHYTOT'O KOHTYPa, Y KOTOPOT'O OTPE3KU Kabes
OTITUYECKOTO BOJIOKHA SIBJISIFOTCS YyBCTBUTEIILHBIMH 2JIEMEHTAMU HHTEPGEPOMETPa, B KOTOPBIX
co3/1aeTcs CIBUT (ha3bl 30HIUPYIOIIETO UMITYJIECA B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM
BO3JEMCTBUEM, IIPUYEM PA3OMKHYTHIA KOHTYP MPEACTABIISIET COOOM IBYXJIYy4EBOH
unTeppepomerp Malikenbcona. HeoOs13aTenbHO, pa3ieuTebHbIE 3JIEMEHThI ONTUUYECKOM
cxembl MHTep(epomeTpa MalikeaIbCOHA BBIMOIHEHBI Ha 0a3€ UUPKYISITOPOB WU CIUTMTTEPOB.
Heob6s3aTenbHo, uHTEppepomeTp MalikeabcoHa MpeacTaBiIseT cOOO0M IBYXITy4eBOi
uHTEephEepOMETp, UYyBCTBUTEIIBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3AEUCTBUSIM OJIMHAKOBA
Ha BCEM NPOTSHKEHUM YYBCTBUTEIILHON YACTH, IIPUUEM BEJIMUMHA CYMMbI CUTHAJIOB OTPAKEHUS
KOHTYpa 3aBUCUT OT MOLIIHOCTH U3JIy4aTess, BEIMYUHBI OTBETBIIEHHOM JOJIM S3HEPTUU
30HIMPYIOIIET0 UMITYJIbCa, HAUAJIbHOTO 3HAUEHHSI PA3HOCTHU (pa3 BO3BPALIAEMbIX CUTHAJIOB,
a U3MEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI U JJUHAMUYECKOMN
XapaKTePUCTUKHU BO3ACHCTBUS HA YYBCTBUTEIBHYIO YacTh u3Bewartess. Heobs3aTenbHo,
uHTepdepomeTp MaiikenbcoHa He cOaTaHCUPOBAaH, TPUYEM JTMHBI IJ1ed HHTepdepoMeTpa
BBIPOBHEHBI C JOITYCTUMOM ITOTPEIITHOCTBIO, 3aBUCSIIEN OT JJIMTEIbHOCTH JIa3€PHOTO
30HAUPYIOLLETO UMITYJIbCA, IPU 3TOM JJIMHA OJHOTO M3 IIJIeY KOMIIEHCUPOBAaHA KaKOU-TIMOO0
ONITUYECKOM TuHUeH 3a1epkku. Heobs13aTenbHO, onTHUUecKast IMHUS 3aI€PIKKHU ITPEICTABIISIET
cO00i1 ONITUYECKYIO JIMHHUIO 33IEPKKH, BBITTOJTHEHHYIO ITOCPEICTBOM COSMHEHHUS B OIITUYECKYIO
1eTb HEOOXOAUMOM JITIMHBI PE3EPBHBIX KHUJI BOJIOKOHHO-ONITUYECKOTO Kabest Ui
BBIIIOJIHEHHYIO B BU/IE KATYIIKU U3 ONITUYECKOTO BOJIOKHA.

[45] Takum 0Opa30oM, B KAUECTBE IPYro OMTUYECKOM CXEMBbI 3asIBJIEHA ONTUYECKas cXxeMa
u3serarels 200 0XpaHHOTO BOJIOKOHHO-OIITHYECKOT0, B COCTaBE KOTOPOI'O UCIIOIb30BAH
Pa30MKHYTHIN HHTEep(DEepOMeTp ¢ ABYMS TUIEUaMHU, IPECTABIISIONIAs COOOM pa30MKHYTHIN
uHTephepoMeTp ISl U3BELIATENSI OXPAHHOTO BOJIOKOHHO-ONTUUYECKOT O, PeaTUu3y IOt
ONTHUYECKYIO CXEMY, COAECPKALLYIO PA30MKHYTHINA KOHTYP, POPMUPYIOILIHI CUTHAJIBI
OTPAXEHUH, Y KOTOPOI'O OTPE3KHU OIITUYECKOT'O BOJIOKHA SABJIAIOTCSA YyBCTBUTEIIbHBIMU
3JIeMEeHTaMU UHTep(hEepOMETPa, B KOTOPHIX CO3AETCs CABUT (ha3bl 30HIMPYIOIIETO UMITYJIbCa
B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM BO3JICHCTBUEM, IIPUUEM PA30OMKHYTHIM KOHTYD
npeAcTaBisieT codor uuteppepometp Malikenbcona. HeoOs3atenbHo, pa3aeuTeabHble
3JIEMEHTBI ONITUYECKOM cXeMbl UHTephepoMeTpa MalikeTbcOHa BBITIOJTHEHBI HA Oa3e
LUPKYJISATOPOB WK CILIUTTEPOB. HeoOs13aTenbHO, uHTEpPepomerp MalikenbcoHa
MPEeACTABIISIET COOOM ABYXITYUYEBON UHTEPPEPOMETP, UyBCTBUTEIIBHOCTH KOTOPOTO K
MEXaHUYECKUM BO3JEHUCTBUAM OJMHAKOBA HA BCEM ITPOTSHKEHUHA YYBCTBUTEIILHOM YACTH,
IIPUYEM BEJIMYMHA CYMMBI CUTHAJIOB OTPAXEHUSA KOHTYPa 3aBUCUT OT MOIIIHOCTH U3JIydaTels,
BEJIMYUHBI OTBETBIIEHHOW J{0JIA DHEPIUU 30HAUPYIOIIErO UMITYJIBCA, HAYaJIbHOI'O 3HAYECHUS
pazHocTH a3 BO3BPAIIAEMbIX CUTHAJIOB, & U3BMEHEHHE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPaKEHUs
3aBUCUT OT CWIBI U IUHAMUYECKON XapaKTE€PUCTUKU BO3AEHCTBUS HA YYBCTBUTEIILHYIO YaCTh
u3Bemarens. Heobs3aTenbHo, nHTEpdepomeTp MalikenbcoHa He cOATaHCUPOBAH, TPUUEM
JUTMHBI TJ1e4 UHTepPepOMETPa BIPOBHEHBI C JOMYCTUMOM MOTPEITHOCTBIO, 3aBUCSIIEH OT
JUIMTEJILHOCTH JIa3€PHOI0 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JUIMHA OJHOI'O U3 IIIeY
KOMITEHCUPOBaHa KaKOW-JIMOO ONTUUYECKOM THUel 3aepxkku. Heobs3aTenpHoO, onThuyeckas
JIMHUS 33/IEP’KKU IPEICTABISET COOOM annapaTHYIO JMHUIO 33/1€PKKH, BBIIIOJHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTHUYECKYIO LETh HEOOXOAMMOM IJIMHBI PE3ePBHBIX KUIT
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BOJIOKOHHO-OIITUYECKOTO KaOeJIsi WK BBITIOJTHEHHYIO B BUJIE KATYIIKU U3 OIITUYECKOTO
BOJIOKHA.

[46] Takum o6pa3om, B Ka4eCcTBe JPYroro cnocoda CUrHaau3aluuu 3asBieH Criocod
CUTHAJI3ALMU C UCITOJIb30BaHueM u3Berartess 200 0OXpaHHOIO BOJIOKOHHO-OIITUYECKOTO C
JIMHEMHOM YaCThIO C PA30MKHYTBIM UHTEPHEPOMETPOM C IBYMSI IJIEYAMU, B COOTBETCTBUH C
KOTOPBIM: 00€CIIeUnBaIOT pa3MeIlIeHUe YYBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHOM YacTH
U3BEILATENI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT 0, TPEICTABIISIONIEH COOOM PA3BETBIEHHYIO
ONITUYECKYIO CXEMY, KOTOPYIO ITOCPEICTBOM CIUIUTTEPOB, COETMHUTEIbHBIX MY(DT U
BOJIOKOHHO-OIITUYECKOT 0 Ka0ellsl pa3MeIIaoT Ha 3JIEMEHTAX OTpaXJAeHUs (Ha KO3bIpbKe, U/
WJIN MTOJIOTHE, U/UJIK Ha MPOTUBOIIOIKOITHOM 3arpakI€HUH), GOPMHUPYIOT J1a3€PHbBINA UMITYJIbC
C BBIXO/Ia IIPUEMOIIEPEIAIOIETO YCTPOUCTBA HA BXO YIIOMAHYTON JIMHEHHON YaCTU U
MIOJIYYalOT BO3BPAIECHHBINA UMITYJIBC, SIBIISIFOIIMICS CUTHAIIOM OTPAaXE€HHUS, HA BXOJ
MIPpUEMOIIEPEAIOIIETO YCTPOMCTBA IO TOMY K€ ITyTH, HO B 00paTHOM HAIlpaBJICHUH, IIPUUEM
JTMHEWHAs YaCTh COJIEPKUT ONTUIECKYIO CXEMY PA30MKHYTOTO MHTepdepomMeTpa s
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT0, COJIEPKAITYI0 PA30MKHYTBII KOHTYD,
(bOPMUPYIOIIHI CUTHAIIBI OTPAKEHHI, Y KOTOPOTO OTPE3KH ONTUYECKOTO BOJIOKHA SIBIISTIOTCS
YYBCTBUTEIbHBIMHU 3JIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/1A€TCSI CABUT (ha3bl
30HIMPYIOLLEIO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PM3UUECKUM BO3JEHCTBUEM, TPU
3TOM PETUCTPUPYIOT U3MEHEHUE BEIIMUYMHBI CUTHAJIA OTPAXEHUS, COOTBETCTBYIOLIEE BEIIMUMHE
U XapakTepy ynpyroi aeopmanuu 4yBCTBUTEIbHBIX 371eMeHTOB. Heobs13aTenbHO, CITUTTEPhI
unTepdepomerpa MaiikerbCoHa pa3MeIIaloT B coenuHuTeNbHON MydTe. Heobs3aTenbHO,
00€eCIeunBaIOT PA3BETBICHHYIO ONITUYECKYIO CXEMY, COJIEPIKAIILYIO ONITUYECKYIO JTMHUIO
3a/IEpKKHU, BBIMIOJIHEHHYIO IIOCPEICTBOM COEIMHEHMSI B ONITUYECKYIO IeTTb HEOOXOAMMOM
JUTMHBI PE3€PBHBIX JKWJI BOJIOKOHHO-ONTUUECKOTO KaOelIsl UjIv BBITIOJIHEHHYIO B BUJIE KATYIIIKH
U3 ONITUUECKOTO BOJIOKHA. Heobs13aTenbHO, pa3ienuTelid ONTHUECKOM CXeMbI MHTEpepoMeTpa
MarikenbcoHa BBIOJIHAIOT Ha 0a3e UMPKYISATOPOB UM ciuinTTepoB. Heobs3aTenbHo,
obecrieunBaroT uHTepepomeTp MalikebCcoHa, TPEACTABISIONINI COOOM IBYXJTy4eBOM
UHTEPPEPOMETP, UYBCTBUTEIBHOCTh KOTOPOTO K MEXAaHUYECKUM BO3IECUCTBUSIM OJIMHAKOBA
Ha BCEM ITPOTSKEHUM YyBCTBUTEIIbHON YACTH, IPUUEM BEJIMYMHA CyMMBI CUTHAJIOB OTPAXKEHUS
KOHTYpA 3aBUCUT OT MOIIIHOCTHU M3JIy4aTellsl, BEJIMUUHBI OTBETBIICHHON JOJIM S3HEPIUU
30HIMPYIOIIETO UMITYJIbCa, HAUaJIbHOTO 3HAUEHHSI PA3HOCTHU (a3 BO3BpAIIaeMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMUYMHBI CYMMBbI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIbI M IMHAMUYECKOMN
XapaKTEPUCTUKU BO3AECUCTBHS HA UyBCTBUTEIIbHYIO YacTh u3BewaTens. HeoOs3arenbHo,
obecreunBaloT HecOaTaHCUPOBAaHHBIN HHTEphepoMeTp MaiikeabcoHa, MpUUeM IJIMHBI 1€
uHTEephEepOMETpa BEIPABHUBAIOT C IOMYCTUMOM MOTPELTHOCTBIO, 3aBUCALIEN OT IMTEIIbHOCTH
JIA3€pHOTO 30HIUPYIOLIETO UMITYJIbCA, IIPYU 3TOM JIMHA OAHOTO U3 INIEY KOMIIEHCUPOBAHA
KaKOM-IM00 ONTUYECKOMN JIMHUEN 3aEPHKKH.

[47] Ha ¢wur. 3 mokazana ¢pyHKIMOHATbHAS CXeMa KOHTPOJIUPYEMOM 30HBI U3BEIATEN s
OXPaHHOT'0 BOJIOKOHHO-ONTHYECKOTO, B COCTaBe KOTOPOT'O UCIOJIB30BaH HHTEpDEpOMETp C
JIBYMS TUIedaMu (IByXitydeBoit uHTepdepomerp Maxa-Llennepa). [IpennouyrurensHo, He
OrPaHUYMBASICh, ITpeyiaraeMbii u3Beniareslb 300 OXpaHHbIA BOJIOKOHHO-OIITUYECKUA, B
COCTaBe KOTOPOT'O UCIOJIb30BAH MHTEPHEPOMETP C ABYMSI TUI€HAMH (JIBYXIYUYEBOM
unTepdepomerp Maxa-Llennepa) co ccbuikoi Ha ur. 3 COAEPIKUT, IO MEHbIIIEH Mepe:
npueMmonepeaarouiee ycrpouctso 301, coaeprxkaliiee BBIUYUCIUTEIBHOE YCTPOMCTBO U OJUH
WIIM HECKOJIBKO PeIIEKTOMETPOB, B TOM YHCIIE, C 00 BEIMHEHHBIMH BBIXOIAMU U3Ty4aTes
Y IPUEMHHKA CUTHAJIOB, K KOTOPBIM MOAKIIIOYEHA TPAHCHOPTHAS YacTh 302 onThUYecKon
cxembl u3Bemiarens. [IpennoyrurensHo, HE OrPAHUUMUBASICH, TPAHCIIOPTHAS YacThb 302
u3BemaTenst 300 COCTOUT U3: OTPE3KOB BOJIOKOHHO-ONTUYECKOr0 KaOelsi, COeAMHUTEIbHBIX

Crp.: 21



10

5

20

25

30

35

40

45

RU 2775143 C2

3JIEMEHTOB, JeuTeNs 303 MOIIHOCTH JIA3€PHOTO UMITYJIbCA, COCTOSILETO U3 CILIMTTEPOB,
00eCreynBaIoONINX CHUKEHUE MOIITHOCTU SHEPTHUH JIA3€PHOTO UMITYJIbCA B pacpeiesIeHHON
ONITUYECKOM cXxeme MU3BenaTess 40 Heooxoaumoro ypoBHs. [IpeanoyturensHo, He
OI'PaHUYMBASICh, YyBCTBUTEIIbHBIE AJIEMEHTBI COCTOSAT U3: crumrTepa 304, pa3aesnsomero
SHEPTUIO 30HAUPYIONIETO UMITYJIbCA Ha JIBE 4YaCTHU, OTpe3KOB 305, 306 4yBCTBUTEIIBLHBIX
3JIEMEHTOB BOJIOKOHHO-OIITUYECKOTO Kabes, crmuTrepa cymmaropa 307 u crmuTrepa
oTpaxaress 308, mpuuem unrepdepomerp Maxa-llenaepa o6pa3oBaH COBMECTHO CILIUTTEPOM
304, orpe3kamu kadens 305, 306 u crmurtepamu 307, 308. I[TpeanoyTurenbHO, HE
OrpaHUYMBAsICh, CIUIMTTEPHI 304, 307, 308 MOTYT OBITH pa3MelleHbl KaK B OJTHON
COEIMHUTEIBbHON My(Te, TaK U B pa3HbixX. [IpennoururenbHo, HE OrPaHUUYUBASICH,
TPAHCIIOPTHAS YaCTh COAEPKUT HECKOJIBKO OTBETBJIEHUN (KAK MUHUMYM IO KOJIMYECTBY
KOHTPOJIUPYEMBIX 30H U TPUMEHEHHOMN ONTUYECKOMN CXEMBI AETICHUS SHEPTUU 30HIUPYIOIIETO
HMMITYJIbCA JAEIUTEIIS1), KOTOPBIE ITOCTYIIAOT HA BXOJ COOTBETCTBYIOLIETO cruuTTepa 304,
pa3MeIIeHHOTO0 B COOTBETCTBYIOIIEH COeTMHUTETbHON My(dTe. B kauecTBe mpumepa, HO He
orpaHudeHusl, CrIMTTephl 307, 308 KaXkIbIli MOTYT OBITh peaIM30BaHbI Ha 6a3e IUPKYISITOPOB.
[TpenmoutuTenbHO, HE OTPAHUYMBASICH, PA3BETBIICHHAS ONITHUECKAs CXeMa MHTepdepomeTpa
Maxa-Ilennepa BbIIOJIHEHA C BOBMOKHOCTBIO (POPMUPOBAHUS CUTHAJIOB UHTEP(PEPEHLMH B
MpsIMOM HalpaBiieHUU. [[peanoyTuTenbHO, HE OTPAaHUUYMBASICh, PA3BETBIECHHAS ONTUYECKAS
CXeMa BBIMOJIHEHA C BO3MOYKHOCTBIO OTPAKEHUSI B OOpaTHOM HAIlpaBJIEHUM CUTHAJIOB
uHTepdepeHuu, chopMupoBaHHBIX UHTEpPepomeTpoM Maxa-Llennepa B mpsiMom
HAIpaBJICHUU, TJIe 00ECIIEUNBAETCS UX IOBTOPHOE pa3/IeJICHUE U TPOXOKIEHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHHEM (Da3bl
CUTHAJIOB, TOCJIE Uero 00eCreunBaeTCss OKOHUYATETbHOE CJI0KEHUE CUTHAJIOB OTPAXEHUS, X
UHTepdEpUpPOBAHUE U CIIeJIOBAHUE K TPUEMHOMY yCTpoucTBy. [IpenmnoururensHo, He
OT'paHUYMBASICh, CUTHAJI, cpopMupoBaHHBIN HHTephepomeTrpom Maxa-Llennepa B npsimom
HAIIPABJICHWUH, NIEPENAETCS B PA3BETBJIEHHON ONITUUYECKON CXEME MO OTIEIIbHOMY ITyTH K
MIpUEMOTIEPEAAIOIIEMY YCTPOUCTBY. [ IpeanoururenbHO, HE OrpaHUUUBASCH, 111 PA30MKHYTOT'O
KOHTYypa ONTHYECKOU cxeMbl uHTepepomerpa Maxa-Llennepa TpeOyeTcsi BBIpaBHUBAHUE
JUTMHBI TIJIeY C IOMYCTUMOM MOTPEITHOCTHIO, YTO MPU HEOOXOUMOCTH KOMIIEHCUPYETCS
JUIATEILHOCTBIO 30HAUPYIOIIETO UMITYJIbCA, UM KOPPEKTUPOBKOW JJIMHBI OJHOTO U3 ILIEY
34 CYET YCTAHOBKHU JIOTIOJTHUTEIIbHON ONTUYECKOMN JIMHUM 3aJIC€PKKHU U3 OJTHOMOJIOBOTO
BOJIOKHA. B KauecTBe mpumepa, HO He OTPAaHUYEHHS, B KAUECTBE ONTUUECKOM JIMHU 3aJIEPKKHU
MOJXET OBITh UCIIOJIB30BAHA KATYIIIKA U3 OJHOMOJOBOTO BOJIOKHA WJIM MHASI ONITUYECKAs
JIMHUA 3aJI€PKKU, HAIIPUMED, HE OTPAHUYUBASACH BbIIIOJIHEHHAS [IOCPEACTBOM COEAUHEHHUS B
OTITUYECKYIO 1IEMb HEOOXOIMMOM JUTMHBI PE3EPBHBIX KT BOJIOKOHHO-OMITUYECKOTO Kadesl.

[48] Takoi uzBemarenb 300 OXpaHHBINA BOJIOKOHHO-OIITUYECKUIM TPEAIIOUYTUTEIIBHO, HE
OT'paHUYUBASICh, pabOTaeT ciaenyomuM oopa3oM. [IpeamnourureabHoO, HE OTPAHUYUBASICH,
OT UCTOYHHUKA JIA3EPHOTO U3JIyUYCHUS B ONITUUECKYIO CXEMY Ha BXOJ JACJIUTENS MOIIHOCTH
TPAHCIIOPTHOM YaCTH YCTPOWCTBA ITOCTYIIAET KOPOTKUI JIa3€PHBINA UMITYJIbC, [IE IIPOU3BOAUTCS
JIEJICHUE MOILIIHOCTH UMITYJIbCA HA NOJM. [IpearnouTuTenbHO, HE OTPAHUYUBASCH, AETIUTENb
BBITOJIHEH W3 CIUIMTTEPOB C PA3JIMUHOMN CTENEHBIO AEIEHUS, PACTIOTIOKEHUE CIUIMTTEPOB
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
CHTHAJIOB OTpakeHHs uHTepdepomerpa Maxa-LleHnepa oT 4yBCTBUTEILHOM YACTH ONITHUECKOM
CXEMBI YCTPOWUCTBA B HOMUHAJILHOM JMAINA30HE LIKAJIbI U3MEPEHUN IPUEMHOI'O YCTPONUCTBA.
[TpenmouturenbHO, HE OTPAHUYMBASICH, BPEMS TTOCTYIUICHUS HHTEP(HEPUPYIOIIUX CUTHAIIOB
Ha BXOJI MPUEMHOT'O YCTPOMCTBA 3aBUCUT OT CKOPOCTH PACHPOCTPAHEHUS JIA3EPHOTO
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U3IIyYEHUSl B MaTepUajle ONTUYECKOTO BOJIOKHA, OT JJIMHBI TPAHCIOPTHOM YAaCTH U JITTMHBI
YYBCTBUTEIBbHON YACTH, BKITIOUAs ITIMHY PETYJIMPOBOYHBIX KaTyluek. [IpeamnoyturensHo, He
Or'paHUYMBASICh, BEJIMUMHA CUTHAJIOB OTpaXxxeHust uHTephepoMerpa Maxa-Llennepa 3aBucut
OT CTEIIEHU 3aTyXaHMs CUTHAJIAa B OIITUYECKOM BOJIOKHE, CTEIIEHU JIEJICHUSI JHEPTUX
30HAUPYIOLLIET0 UMITYJIbCA B TPAHCIIOPTHOM YACTU YCTPOWCTBA, BEIMYMHBI c/IBUra (a3
BO3BPAILlAEMbIX CUTHAJIOB YYBCTBUTEIIBHOM YaCTH YyCTPONCTBA, CBA3aHHOM C PA3HOCTBIO
(GOPMBI U ITTUHBI TTyTeN IBWKEHHS UMITYJIBCOB B BOJIOKHE K MECTY OKAa3aHHSI BO3ICHUCTBUSI.
[TpeanouturenbHO, HE OrPAHUUUBASICH, U3BMEHEHUE BEJIMUUHBI CYMMbI CUTHAJIOB
uHTepPEepoMeTpa COOTBETCTBYET BEIMYMHE U XapaKTEPy YIPYrou aedopmaiuu
YyBCTBUTEIBHON YAaCTH YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUUYECKOT'O BO3IEHCTBUS
HAPYILIUTEIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKpEIJIEHA YyBCTBUTEIbHAS YACTh yCTPOMCTBA.
[TpennoutuTenbHO, HE OTPAHUYMUBASCH, ONITUYECKAS CXeMa KaKI0W KOHTPOJIUPYEMOMH 30HBI
UCIIOJIB3YET JTIF000M MeTod pedIeKTOMETPHUUECKOT0 U3MEPEHUS B IFOOOM COUETaHUU, B TOM
YKCIIe, METOT ABYXJTyUEBBIX HHTEP(HEPOMETPOB, B YACTHOCTH, MeTO1 MHTEpPepomeTpa Maxa-
Lennepa. [IpennoururensHo, HE OTPAHUYUBASICH, OJHU U TE€ KE OTPE3KU ONTUYECKOTO BOJIOKHA
KaOeIst SBIISIIOTCS. 4yBCTBUTEIIBHBIMU 3JIEMEHTAMU UHTEp(EepoMeTpa, B KOTOPBIX CO3/1AETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3NYECKUM
Bo3zercTBUeM. [ IpeanouTurenbHoO, He OrPAaHUUMBASICh, YyBCTBUTEIIbHOCTh OIITUUECKOH CXEMBI
unTepdepomerpa Maxa-Llenaepa kK MEXaHUIECKUM BO3/IEUCTBHUSIM OJIMHAKOBA HA BCEM
MPOTSKEHUH YyBCTBUTEIIbHOW YACTH ONITUYECKON CXEMBI, BEJIMUMHA CUTHAJIA OTPAXKEHUS
3aBUCUT OT MOIIIHOCTH U3ITy4aTelis, HA4YaJbHOT'O 3HAUEHHs pa3HOCTH (a3, a U3SMEHEHHUE
BEJIMYMHBI CYMMBI CUTHAJIOB OTPAKEHUS 3aBUCUT OT CUJIbI U XapaKTEPUCTUKU BO3AEHUCTBUS
Ha YyBCTBUTEJIBbHYIO YaCTh yCTpoHcTBa. [IpeanouTurenbHo, He OrpaHUYMBASICh, KOHTYP
OTNITHUYECKOM cxeMbl MHTephepomeTpa Maxa-Llennepa, mpeacrasiset coooi
HecOaJTaHCUPOBAHHBIN ABYXIyueBor uHTEphepomeTp Maxa-llennepa, MeToa mosydeHus
CUTHAJIOB peIEKTOMETPUUECKUIA, T paOOTHI MHTEP(hEPOMETPA TAKIKE IPEAMTOYTUTEITHEHO
BbIPAaBHUBAHUE JJIMHBI IJIEY YyBCTBUTEIBHOTO 3JIEMEHTA C JOIIYCTUMOM MOTPEIIHOCTHIO.
[TpeanouTuTenbHO, HE OTPAHUYMBASCH, 30HAUPYIOIIHI UMITYJIBC B MHTEpdepomeTpe Maxa-
Llennepa B mpeasiaraeMoi ONTUUECKON CXEME ITPOM3BOIUT PA3ACIIEHUE CUTHAJIOB HA CIUIUTTEPE
304, mpOX0XkKI€HUE 110 BOJTOKHAM OTPpe3KOB 305 1 306 4yBCTBUTEIBHBIX 3JIEMEHTOB, CJIOKEHUE
¥ MHTEpEPEHIMIO CUTHAIOB Ha crtuTTepe 307, OTpakeHUe CUTHAJIOB B OOpAaTHOM
HampasjieHUH Ha cruTTepe 308, TOBTOPHOE MPOXOKIACHUE CUTHAIIA Yyepe3 crarTep 307,
pa3aelieHUe CUTHAJIOB U CIIeIOBaHME B OOpPATHOM HallpaBiieHuM B oTpe3kax 305 u 306 u
OKOHYATEIbHOE CIIOKEHUE Ha cruuTTepe 304 Mpu clieJOBAHUU B OOPATHOM HAIIPABJICHUHY,
Ha BbIXOJIe cruTTepa 304, 06pasyercss 00 beIMHEHHBINM CUTHATT MHTEP(HEPUPYIOITUX MEXKIY
c0o00 OTpaKEHUH, MOCTYIAIOLIMWI 1ajiee Ha BXO MPUEMHHUKA CUTHAJIOB. [IpenmnouturenbHo,
HE OrPaHUYMBASICH, 1JIS1 UICKIIIOUEHUS] CUMMETPUYHBIX BO3AEHCTBUN HA ONTUYECKUE BOJTOKHA
YYBCTBUTEJIBHBIX YACTEN YCTPOUCTBA KAXKIOM KOHTPOJIUPYEMOUN 30HbBI, CHIKATOIINE
YyBCTBUTEIBHOCTD YCTPONCTBA, UCTIOJIB3YIOTCS ONTUYECKUE KUIIbI PA3HBIX ILIEY B IBYX
Pa3HBIX BOJIOKOHHO-ONITUYECKUX KaOEIISIX, PACIIOI0KEHHBIX HA PA3HBIX YACTSIX 3arpaKACHUN
Y KOHCTpYKUUH. [IpernouTuTenbHO, He OrPAHUYUBASICh, AJIpecalis U TPUCBOCHHE YCIIOBHBIX
HOMEPOB UYyBCTBUTEJIBHBIM YACTSIM yCTPONUCTBA (KOHTPOJIUPYEMBIM 30HAM) IPOU3BOIUTCS
BBIUMCIIUTEIIbHBIM YCTPONCTBOM Ha OCHOBAHUM BPEMEHU MPUXOJA CUTHAIA OTPAXKEHUS
unteppepomerpa Maxa-Llennepa. [IpenmnoururenbHo, HE OTPAHUUYMBASICH, K JIIOOOH YaCcTH
ONTUYECKOHN CXEMBbI YCTPOMCTBA IO JUIMHE TPAHCIOPTHOW YaCTH MOTYT MOJKIIIOYAThCS
KOHIIEBbIE ONTOBOJIOKOHHBIE JATUMKU CO CTATUYECKON UH(pOPpMALMEN U IpyTrue
KOHTPOJIMPYEMBIE YUACTKH, UCIIOIB3YIOIIME UHbIE METO Il (POPMHUPOBAHUS
PEPIIEKTOMETPUUECKOTO OTKIIMKA.
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[49] [TpeanouyTUTENbHO, HE OTPAHUUMBASICH, ONTUCBIBAEMBbIN U3BelaTesb 300 OXpaHHBII
BOJIOKOHHO-OIITUYECKHIA, B COCTaBEe KOTOPOT'O UCIOJIb30BaH UHTEP(HEPOMETP C IBYMS TUICUAMH,
OTHOCHUTCS K TEXHUUYECKUM CPEJICTBAM OXPaHbl, B KOTOPBIX B KAYECTBE UYBCTBUTEIbHOTO
3JIEMEHTA UCIIOJIb3YETCsl OHOMOJOBbIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OrPaHUYMBASICh, ONUCHIBAEMOE YCTPONCTBO MPeAHA3HAUEHO JJI 30HAILHOM OpraHu3aluu
py6esxkeit oxpansl. [IpeAnoYTUTENHHO, HE OTPAHUYUBASICH, OTTUCHIBAEMOE YCTPOUCTBO MOXKET
paboTaTh B YCIOBUSIX MOBBIIIEHHBIX TPOMBIIIIEHHBIX TOMEX U MPUPOTHBIX BO3IEUCTBUM U
MpeIHaA3HAYEHO JIJISI OXpaHbl TEPPUTOPHIA, 0OYCTPOESHHBIX THOKMMH CETUATHIMM
3arpaxJAeHUsIMU, C KO3bIpbKaAMU M HABEPILIUEM U3 APMUPOBAHHONM KOIIOUEH JIEHTHI WU Ha
3arpaxaeHusIx, OOyCTPOCHHBIX YaCTUYHO TMOKMMU U YIIPYTUMHU 3JIEMEHTAMHU, BKITIOUas
curHainuzauuio noaxkona. [IpeanouturenbHo, HE OrPAHUUMBASICH, TPEAJIArAa€MOE YCTPOUCTBO
MOCTPOEHO C MPUMEHEHUEM CTaHIaPTHOTO TUIIOBOTO 00OPYI0BAHUS, TPUMEHSIEMOTO B
OIITOBOJIOKOHHOM TEXHUKE U CIIENMaIbHOTO MPOrpaMMHOT0 ooecnieueHus. [IpeamnouTuTensHo,
HE OrPaHUYUBASICh, NIPEIJIATAEMOE ONITOBOJIOKOHHOE MHOTO30HHOE CUTHAJIU3ALMOHHOE
YCTPOMCTBO OXPaHbI IEPUMETPOB MAJTBIX U TPOTSHKEHHBIX OOBEKTOB (M3BEIIATEIb OXPAHHBIN
BOJIOKOHHO-OIITUYECKUI ), OCHOBAHO Ha UCTIOJIb30BAHUM BRICOKOUYBCTBUTEIILHOTO 3(dekTa
3aBUCUMOCTH (ha30BO-TIOJISIPU3ANMOHHBIX, aMIUTUTYAHBIX U YACTOTHBIX XapaKTePUCTUK
BEJIMYMHBI BO3BpalllaeMbIX CUTHAJIOB MHTephepomeTpa Maxa-Llenaepa, o0pa3oBaHHBIX ITpU
MPOXOKIEHUM YACTU SHEPTUHU 30HAUPYIONIETO UMITYJIbCA JIA3EPHOTO U3JTyUEeHUS uepe3
OITHYECKOE BOJIOKHO B IIPSIMOM M OOpaTHOM HampaBjIeHUH, B KOHTYPaX ONTUYECKON CXEMBbI
YCTPOMCTBA, MOAYJIUPOBAHHBIX (DU3MUECKUMHU BO3ACUCTBUSIMU HAPYIIIUTE]IS.
[TpeanouyturenbHO, HE OTPAHUUUBASICH, B IIPEIJIAraEMOM YCTPOMCTBE UCIIOIb3YETCS
pedIEKTOMETPUIECKHI METO/T TTOTYUYEHHUSI CUTHAJIOB OTPAXKEHUS C LENTBIO OMPEICIICHUS UX
JMHAMUYECKUX CBOUCTB. [IpeanoyTuTeIbHO, HE OTPAHUUMBASICh, CHTHAJIBI OTPAKEHUS WU
BO3Bpallla€Mbl€ CUTHAJIBI TOCTYMAOT HA BXO/ IIPUEMHOTO YCTPONCTBA MOCEI0BATEIbHO U
Pa3AEISIIOTCS MKy COOOM IO BpeMeHU NocTyIuieHust. [IpernoyTuTeIbHO, HE OTpaHUUMBASICH,
aJipecalysi CUTHaJI0B BO3BPAILIEHUS (OTPaXEHUS) OT YyBCTBUTEIbHBIX 3JIEMEHTOB 1 OITTUUECKUX
JTATYUKOB OCYIIECTBIISIETCSI OJTHO3HAYHBIM COOTBETCTBUEM MEXIY 1aIbHOCTBIO PA3MEIICHUS
YyBCTBUTEIHLHOTO 3JIEMEHTA U BpEMEHEM TOCTYIUICHUs] CUTHAJIa OTPaXKeHUs Ha BXO/T
MpUeMHOT0 ycTpoicTBa. IIpenmnoyturenbHO, HE OrpaHUYMBASICh, CUTHAJIBI OTPaXKEHUMN
uHTephepomerpa Maxa-L{enaepa JOJDKHBI TPUXOIUTH HA BXOJI IPUEMHOTO YCTPONCTBA B
pa3Hoe BpeMsi, 3TO BpeMsl PETYJIUPYeTCs JIMHON YyBCTBUTEIBHOIO 3JIEMEHTA, TNOO
JTOTIOJTHUTETLHON KATYIIIKOM, TMOO Pe3ePBHBIMU BOJIOKHAMH UYBCTBUTEIIBHOTO 3JIEMEHTA,
JIM0O WHOM ONTUYECKOM JIMHUEH 3a/IeP)KKH, KaK 3TO OITMCAHO B HACTOSIIEM IOKYMEHTE.

[50] Taxum 0O6pa3oM, B KauecTBe OIMChbIBaeMOro u3pemiatess 300 0OXpaHHOTO BOJIOKOHHO-
OTNITUYECKOT0, B COCTaBE KOTOPOTO UCIOIB30BaH PA30MKHYTHIM HHTEPPEPOMETP C IBYMSI
IJIe4aMH, 3asiBJIEH U3BEIATENIb OXPAHHbBIM BOJIOKOHHO-OIITUYECKUM, B COCTaBE KOTOPOTO
UCIIOJTb30BaH 3aMKHYThIM HHTEp()EpOMETP C IBYMS IIJICUAMH, TTO MEHBIIICH MEPE, COIePKaIIHIA
CTAHIMOHHYIO YaCTh C MPUEMOIIEPEIAIOIINM YCTPONUCTBOM, COEIMHEHHBIM C IMHEHHOW YaCThIO
YIOMSIHYTOI'O U3BENIATENIS], IPUUEM JIMHEMHAS YacTh MPEICTaBIISIET COOON PAa3BETBICHHYIO
OINTUYECKYIO CXeMY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OINITUUECKOT0 Kabesisi, KOTOphIe
MMOCPECTBOM COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0esIsl CBSI3BIBAIOT MEXYy COOOM
MpueMoTniepeJaroIIee YCTPOUCTBO U UYBCTBUTEIIbHBIE 2JIEMEHTBI U3BEIIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT'0, COJIEPKAIIY 0 3aMKHYTBIM KOHTYP, (DOPMUPYIOIINNA CUTHAJIBI
OTPaXEHUH, Y KOTOPOTO OTPE3KU ONITUUECKOT'O BOJIOKHA SIBJISIFOTCS YyBCTBUTEIIbHBIMU
37IeMEeHTaMHu MHTepdepoMeTpa ¥ CO31at0T CABUT (ha3bl 30HAMPYIOLIETO UMITYJIbCA Ul KOHTYpa,
MpyUYeM 3aMKHYTBIA KOHTYP MpeACTaBIsieT codoi uateppepomerp Maxa-Llennepa.
Heobs3atenbHo, crumuttepsl MHTEpPepoMeTpa Maxa-Llennepa pazMerieHbl B COSAMHUTETLHON
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MydTte. Heobs13aTeabHO, mpueMoIiepearoniee yCTPOMCTBO SIBIIIeTCS pedIeKTOMETPOM C
00bEIMHEHHBIM BXOJ0M U BbIXx0J0M. HeoOs13aTenbHO, pa3BeTBICHHAS ONTUYECKAs cCXeMa
COJICPKUT ONTUYECKYIO JIMHUIO 33/IEPKKH, BHIITOJIHEHHYIO TOCPEACTBOM COETMHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAMMOM JJIMHBI PE3EPBHBIX JKWUJI BOJIOKOHHO-OIITUUECKOT0 Kabems
WJIU BBITIOJIHEHHYIO B BUJIE KATYIIIKU U3 ONITUYECKOTO BolokHa. HeoOs13aTenbHO, OJIUH U3
CIUIMTTEPOB ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-lIlennepa BrinotHeH Ha O6a3e
mpkynsTopa. HeobszaTensHo nuaTephepomeTp Maxa-Llenmepa nmpeacrasiseT codoi
JIBYXJIyu€BOM UHTEPPEPOMETP, YYBCTBUTEIBHOCTh KOTOPOTO K MEXAHUUECKUM BO3/IEUCTBUSM
OJMHAKOBA HA BCEM MPOTSKEHUW YYBCTBUTEILHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
OTPAXKEHHUs KOHTYPA 3aBUCUT OT MOIIIHOCTH WU3JIydaTes, BEJIMUMHBI OTBETBIIEHHOM JOJIU
SHEPIYU 30HIUPYIOLIETO UMITYJIbCA, HAUAIbHOTO 3HAYEHUS pa3HOCTH (ha3 BO3BpAIIAEMbIX
CUTHAJIOB, 4 U3MEHEHHE BEJIMUYMHBI CYMMBI CUTHAJIOB OTPaKEHUS 3aBUCUT OT CUJIBI U
JTMHAMMUUYECKOM XapaKTEPUCTUKU BO3ACUCTBUS HA YYBCTBUTEIIHLHYIO YaCTh U3BEIIATENS.
Heo0Os3aTensHo, naTepdepomeTp Maxa-Llenaepa He cOamaHCMpOBaH, TPUUYEM JIJTUHBI TTEY
uHTephepoMeTpa BRIPOBHEHBI C IOIMYCTUMOM MOTPEITHOCTHIO, 3aBUCAILIEH OT JJIUTEIbHOCTU
JIA3€pHOT0 30HIUPYIONIETO UMITYJIBCA, IIPU ITOM JIJIMHA OJHOTO U3 IJIed KOMIIEHCUPOBAaHA
KaKoM-I1Mb0 onTUuecKkoi TuHuel 3ajaepxkku. Heobs3aTenbHO, pa3BeTBIECHHAS ONTHYECKAS
cxema uHtepdepomerpa Maxa-lleHaepa BbIoIHEHA C BOBMOXXHOCTBIO (POPMHUPOBAHUS
CUTHAJIOB MHTep(epeHIuY B MPsIMOM HampaBjieHuu. Heobs3aTenbHO, pa3BeTBICHHAS
ONITUYECKasi CXeMa BBINOJIHEHA C BO3MOXKHOCThIO OTPAXKEHHUS B OOpaTHOM HAIIPABJICHUN
CUTHAJIOB UHTEpQEepeHIH, CHOPMUPOBAHHBIX HHTEpPepoMeTpoMm Maxa-L{enaepa B mpsimom
HarpaBJIEeHUH, I7Ie 0OECIIeUnBaAETCS UX TOBTOPHOE Pa3/ielIieHUE U MTPOXOXKIACHUE UMU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpPAaTHOM HAIIPABJICHUU C TTOBTOPHBIM U3MEHEHUEM (pa3bl
CUTHAJIOB, MOCJIE YeTO 00eCIeUrnBAETCS OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAXKEHUS, UX
uHTephepupoOBaHUE U CIIEJOBAHUE K TPUEMHOMY ycTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHBIN HHTEpPepomeTpoMm Maxa-LleHmepa B IpssMOM HampaBIICHUH, TIEpEIAETCS
B PA3BETBJICHHOM ONTUUYECKOM CXeMe MO0 OTAEIbHOMY IyTH K MTPUEMOIIEpEIaIOIIEMY
YCTPOWCTBY.

[51] Takum ob6pa3om, B KauecTBe APYToOi IMHEWHOM YaCTH 3asiBJIeHA JIMHEMHAS 4acTh
u3Bearels 300 0XpaHHOTO BOJIOKOHHO-OIITHYECKOTO, B COCTABE KOTOPOI'O UCIIOIb30BAH
uHTEphEepOMETp C IBYMS TUICUAMM, TTPEACTABIISIONAS COOOM Pa3BETBIICHHYIO ONITHUECKYIO
CXe€MYy Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OIITUYECKOTO Kabesi, KOTOpble TOCPEICTBOM
COCIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O Ka0EeIIs CBI3BIBAIOT MEX Ty COOOM
IpueMoIiepearolee yCTpOUCTBO U UyBCTBUTENIbHBIE 3JIEMEHThI U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPXKAIIYIO 3aMKHYTBIM KOHTYD, (DOPMUPYIOIINN CUTHAIIBI
OTPaXEHUH, y KOTOPOTO OTPE3KH ONITUUECKOT'O BOJIOKHA SIBJISIFOTCS YyBCTBUTEIILHBIMU
3JIeMeHTaMHU UHTePhEPOMETPA U CO3/IAI0T CIIBUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA [Tl KOHTYPA,
MpUYEM 3aMKHYTBIM KOHTYP MpeacTaBiseT codoi nnreppepomerp Maxa-Llenaepa.
Heo0s3atenbHo, crumrtepsl iHTEpepomeTpa Maxa-L{ennepa pa3merieHbl B COEMHUTENTEHON
mydTe. HeoOs13aTenpHO, mpreMornepearoIiee yCTPOUCTBO SIBIETCS pedIeKTOMETPOM C
00BbeIMHEHHBIM BXOJ0M U BbIX0JI0M. HeoOs13aTenbHO, pa3BeTBIEHHAS ONTHUYECKAs cXeMa
COAEPKUT ONTUUECKYIO JIMHUIO 33]I€PKKH, BBITIOJIHEHHYIO ITOCPEICTBOM COEIMHEHUS B
OITUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3€PBHBIX KU BOJIOKOHHO-OIITUUECKOT0 Kabess
WM BBITOJIHEHHYIO B BUJI€ KATYIIKU U3 ONITUYECKOTO BoJlokHA. Heobs3aTenpHO, OMH U3
CIUTMTTEPOB ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-I1lennepa BeimoTHeH Ha Oa3e
mupkyastopa. HeobsizatensHo, untepdepometp Maxa-Llennepa npeacrasisiet codoii
JIBYXJTy4€BOM UHTEPPEPOMETP, YYBCTBUTEIIBHOCTh KOTOPOTO K MEXAHUUECKUM BO3/ICUCTBUSM
OJIMHAKOBA HA BCEM MPOTSHKEHUN YyBCTBUTEILHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
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OTPAXEHUSI KOHTYPA 3aBUCUT OT MOITHOCTHU U3JTy4yaTeis, BEJIMUUHbI OTBETBIIEHHOW JOIU
SHEPTHU 30HIUPYIONIETO UMITYJIbCa, HAUaIbHOT'O 3HAYeHUSI pa3HOCTH (a3 BO3BpAIaeMbIX
CUTHAJIOB, 4 U3BMEHEHHWE BEJIMUYMHBI CYMMBbI CUTHAJIOB OTPA)KEHUS 3aBUCUT OT CUJIBI U
JIMHAMUYECKOM XapaKTePUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBHYIO YaCTh U3BEILLIATENSI.
HeooGs3atensHo, untepdpepomerp Maxa-Llenaepa He cOanaHcupoBaH, MpUUeM JITUHBI TI1eY
uHTephepoMeTpa BRIPOBHEHHI C IOIMTYCTUMOM MOTPEITHOCTHIO, 3aBUCAILIEH OT JJIUTEIbHOCTU
JIA3epHOTO 30HIUPYIOIIETO UMITYJIBCA, ITPYU ITOM JIJIMHA OJHOTO U3 IJIed KOMIIEHCUPOBaHA
KaKOMU-TMOO ONTUYECKOM JTIMHUeH 3aepxku. HeoOs3aTenbHO, pa3BeTBIEHHAS ONITUUECKAs
cxeMa uHTepdepomeTpa Maxa-lLleHmepa BbIIOTHEHA C BO3MOXHOCTBIO (POPMUPOBAHUS
CUTHAJIOB MHTep(depeHIuy B IpsAMOoM HarpasiieHud. HeoOs13aTenbHO, pa3BeTBIeHHAS
OITUYECKAs] CXEMA BBIMOJIHEHA C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HAMpPaBICHUU
CUTHAJIOB UHTepdepeHIuH, chopMUpOBaHHBIX UHTEPhepoMmeTpoM Maxa-lleHnepa B mpsiMom
HaIpaBJIEeHUH, T7Ie 00ECIIeUnBAETCS UX TOBTOPHOE Pa3ielieHUe U MTPOXOXKICHUE UMU OTPE3KOB
YyBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TTOBTOPHBIM U3MEHEHUEM (hasbl
CUTHAJIOB, IOCJIE Yero 00ecreunBaeTCss OKOHUYATEIbHOE CJI0KEHUE CUTHAIIOB OTPaXEHUs, UX
uHTephEepUpOBaHUE U CIIEAOBAHUE K TPUEMHOMY yCTpoicTBy. Heobs3aTenbHO, curHai,
cchopmupoBaHHbIN UHTEphepoMeTpoM Maxa-llenaepa B mpssMoM HaIllpaBIICHUH, TIEpeIaeTCs
B pa3BETBJICHHOW ONTUYECKON CXEME MO OTACIbHOMY IIyTH K IIPUEMOIIEPEIAIOIEMY
YCTPOWCTBY.

[52] Takum oO6pa3om, B Ka4ecTBe APYTOil COeTMHUTETIbHON My(THI 3asiBJIeHa
coemMHUTEIbHAS MydTa n3Berartess 300 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTABE
KOTOPOI'O UCIIOJIb30BaH 3aMKHYThIM HHTEP(HEPOMETP C IBYMS II€UAMMU, TPEACTABIISIONIAS
co0011 COeNMHUTENTbHYIO MY(DTY, B KOTOPOI pa3MellieHa ONTUYECKAsl CXeMa U3BEIaTes
OXPaHHOT'0 BOJIOKOHHO-OIITUUECKOI0, COJIepKallasi 3aMKHYThINM KOHTYP, GOPMUPYIOIIUH
CUTHAJI OTPAXKEHUI, y KOTOPOr'0 OTPE3KH OMTHUUECKOTO BOJIOKHA KAaOesl sIBJISIOTCS
YyBCTBUTEITLHBIMHU 3JIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/IA€TCS CIBUT (ha3bl
30HIMPYIONIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3NUECKUM BO3ICHCTBUEM, TPUUEM
3aMKHYTBINM KOHTYP IIpeACTaBisieT coool uateppepomerp Maxa-Ilennepa. Heo6s3atensHo,
OJIUH U3 CIUTUTTEPOB ONTUUECKOM cxeMbl HHTepdepomeTpa Maxa-Ilenaepa BeIoOIHEH HA
0ase mupkynsatopa. Heobs3arensHo, uaTepdepomerp Maxa-Ilenaepa npeacrapisieT codoi
JIBYXJTy4eBOM HHTEPPEPOMETP, YYBCTBUTEIIBHOCTh KOTOPOTO K MEXaHUUECKUM BO3/ICHCTBUSM
OJIMHAKOBA HA BCEM MTPOTSHKEHUM YyBCTBUTEIIbHON YACTH, TPUYEM BEJIMUMHA CYMMBbI CUTHAJIOB
OTPAXEHUSI KOHTYPA 3aBUCUT OT MOIITHOCTHU U3JTydaTesis, BEJIMUUHbI OTBETBIICHHOMW JOIU
SHEPI'UU 30HIUPYIOLIETO UMITYJIbCA, HAYAIbHOT'O 3HAYEHUSI pa3HOCTHU (ha3 BO3BpAIIAEMBbIX
CUTHAJIOB, 4 U3BMEHEHHWE BEJIMUYMHBI CYMMbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CUJIBI U
JIMHAMUYECKOM XapaKTePUCTUKHU BO3AEHUCTBUS HA YyBCTBUTEIBLHYIO YaCTh U3BEIIATENS.
Heob6s3aTensHo, untepdpepomerp Maxa-Llenaepa He cOamaHcUpoOBaH, MPUUEM JIJTUHBI 1Y
uHTephepoMeTpa BRIPOBHEHHI C JIOIMTYCTUMOM ITOTPENTHOCTHIO, 3aBUCAIIEH OT JUTUTEILHOCTU
JIA3€pHOTO 30HIUPYIOIIETO UMITYJIbCA, IIPU 3TOM JIJIMHA OAHOTO U3 IJIEY KOMIIEHCUPOBAHA
KaKOMU-TMOO OMTUYECKON JIMHUEH 3aepKKu. HeoOs3aTenbHO, ONITUYECKAas JIMHUS 3aIEPKKU
MpeACTaBIISIET COOOM ONTUYECKYIO JIMHUIO 3a/IEPYKKH, BBITTOJTHEHHYIO ITOCPEACTBOM COSTUHEHUS
B OTNITUYECKYIO 1IeTTh HEOOXOIMMOM JJIUHBI PE3EPBHBIX JKUJI BOJIOKOHHO-ONITUYECKOT0 Kaoes
WJIU BBITIOJIHEHHYIO B BUJI€ KATYIIIKU U3 OMITUYECKOTO BOJIOKHA.

[53] Takum 00pa3oM, B Ka4eCTBE APYTroil ONMTUUECKOM CXeMBbI 3as1BJIEHa ONITUYECKasl CXeMa
u3Bemarelst 300 0XpaHHOTO BOJIOKOHHO-ONTHYECKOTO, B COCTABE KOTOPOT'O UCTIOIb30BAH
3aMKHYTBIN HHTEpDEPOMETDP C ABYMS TUI€UaMHU, MPEACTABIISIONIAS COOOM 3aMKHYThIM
uHTephepoOMeTp ISl U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-OIITHUUECKOTO, PeaTU3yIOIIHii
OTITUYECKYIO CXEMY, COACPIKAIIYIO0 3aMKHYThIM KOHTYD, (DOPMUPYIOIINI CUTHAJI OTPAKCHHIA,
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y KOTOPOTO OJTHU U T€ K€ OTPE3KH ONTHUECKOTO BOJIOKHA KAOEJIS SIBJISTFOTCS 1Y BCTBUTEIIBHBIMU
aJIeMeHTaMU UHTep(epoMeTpa, B KOTOPBIX CO3AETCS CABUT (ha3bl 30HAUPYIOIIETO UMITYIIbCA
B COOTBETCTBHMHU C OKa3aHHBIM (PU3HUECKUM BO3JICHCTBUEM, PUIEM 3aMKHYTHIA KOHTYP
npeacTasiseT coooit uanteppepomerp Maxa-llenaepa. HeoOs3aTenpHO, OIMH U3 CITTUTTEPOB
OTNITHYECKOM cxeMbl MHTephepomeTpa Maxa-Llennepa BbIoIHEH HA Oa3e MUPKYIATOPA.
Heob6s3aTensHo, uaTepdepomerp Maxa-llennepa npeacrapisieT coOol ABYyXITyueBO
uHTEphEePOMETp, UYYBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3JICHCTBUSIM OJIMHAKOBA
Ha BCEM MPOTSHKCHUU UyBCTBUTEITBHOM YACTH, TPUUYEM BEJTMUMHA CYMMbI CUTHAJIOB OTPasKEHHSI
KOHTYpa 3aBUCUT OT MOIITHOCTH U3JTyJaTesl, BEIMYUHBI OTBETBIICHHOM JOJIM SHEPTUU
30HIMPYIOIIETO UMITYJIbCa, HAUaJIbHOTO 3HAUEHHSI PAa3HOCTHU (a3 BO3BpaIlaeMbIX CUTHAJIOB,
a U3MEHEHUE BEJIMUMHBI CYMMbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CHJIBI M IMHAMUYECKOM
XapaKTePUCTUKHU BO3CUCTBUS HA YYBCTBUTEIBHYIO YaCTh U3Bemaress. Heoos3aTenbHo,
untepdpepomerp Maxa-Llennepa He cOanaHCHPOBaH, IPUYEM JIJIMHBI TIeY MHTEphepoMeTpa
BBIPOBHEHBI C IOIYCTUMOW MOTPEITHOCTHIO, 3ABUCSIIEH OT IJIMTETBHOCTH JIA36PHOTO
30HIMPYIOIIETO UMITYJIbCA, TIPU ITOM JUTMHA OJHOTO U3 TUIeY KOMITEHCUPOBaHa KaKOW-IMO0
ONTUYECKOM TMHUEN 3aepkKu. Heobs3aTepHO, onThdecKas TMHUS 331€PKKHU IPEACTABIISET
co0011 ONTHYECKYIO JIMHUIO 33 IEPIKKH, BEITIOJTHEHHYIO ITOCPEICTBOM COSIMHEHHUS B OTITUIECKYTO
LIeMb HEOOXOAMMOM ITTMHBI PE3EPBHBIX KU BOJIOKOHHO-ONITUYECKOTO KaOeIsl Wiu
BBITTOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUUECKOTO BoJIOKHA. Heobs3aTenbHO, pa3BeTBICHHAS
omnTHUeCcKas cxeMa uHTeppepomerpa Maxa-lleHaepa BIMOIHEHA C BO3MOXHOCTHIO
dhopMUpOBaHHUS CUTHAJIOB UHTEp(hEPEHIMK B TIPSIMOM HarpasiieHur. HeobOs3aTenpHO,
pa3BETBJIICHHAS ONTUYECKAS CXeMa BBITIOJIHEHA C BOBMOYKHOCTBIO OTPaXKEHHsI B OOpaTHOM
HaIpaBJICHUY CUTHAJIOB MHTepQepeHIuu, chOpMUPOBAHHBIX HHTepDhepomeTrpom Maxa-
Llennepa B mpsIMOM HaIIpaBJICHUH, T/Ie 00ECIIEUNBACTCS MX TIOBTOPHOE pa3/IelieHUue U
MIPOXOXJICHNUE UMHU OTPE3KOB YYBCTBUTEIBHBIX 3JIEMEHTOB B 00PaTHOM HAIIPaBJICHUH C
MTOBTOPHBIM U3MEHEHHEM (ha3bl CUTHAIIOB, TIOCIIE Yero 00eCTIeYMBAETCSI OKOHYATETHbHOE
CIIO)KEHHME CUTHAJIOB OTPaXXCHUS, UX UHTEPGEPUPOBAHHE U CIICIOBAHUE K TPUEMHOMY
ycrpoiictBy. Heobs3atenpHo, curnai, chopmupoBaHHbii uHTepPepomerpom Maxa-Llenaepa
B MIPSIMOM HAIIPABJICHHUH, TIEPEIACTCS B PA3BETBICHHOM OMTUYECKOM CXeMe M0 OT/IeTLHOMY
MyTH K TIPUEMOTIEPEIAIONIEMY YCTPOUCTBY.

[54] Takum 0Opa3oM, B KaueCTBE JPYroro crocoda CUrHAIM3AIMY 3asIBJIEH CIIOCO0
CUTHAJIM3aIlUK C UCTI0JIb30BaHueM u3BeniaTens 300 0XpaHHOTO BOJIOKOHHO-OMITUYECKOTO C
JIUHEMHOM YaCThIO C 3aMKHYTHIM HHTEP(HEPOMETPOM C ABYMS IIJICUaMH, B COOTBETCTBUH C
KOTOPBIM: 00ECIIEUMBAIOT PAa3MEIIeHUE YYBCTBUTEIBHBIX 3JIEMEHTOB JIMHEHHOM YacTH
U3BEIATEISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT 0, TPEACTABIISIONIEN COOON Pa3BETBIECHHYIO
OTITUYECKYIO CXEMY, KOTOPYIO ITOCPEICTBOM CIUTUTTEPOB, COSTUHUTEIIHBHBIX MYPT U
BOJIOKOHHO-OIITUYECKOTO Ka0eJIsi pa3MeIaroT Ha 3JIEMEHTaX OrpaXJAeHusl (Ha KO3bIpbKe, U/
WITY TIOJIOTHE, W/WITH HA IPOTUBOTIOIKOITHOM 3T PaKIACHUH ), GOPMHUPYIOT JTa3€PHBINM UMITYIIBC
C BBIXO/Ia MPUEMOTIEPEIAOIIET0 YCTPONUCTBA HAa BXO/I YIIOMSHYTOM JIMHEMHOW YacTH U
MOJTyYalOT BO3BPAIIEHHBIN UMITYJIbC, SIBJISFOIIMIACS CUTHAJIOM OTPaKE€HHsI, HAa BXOJ]
MIPUEMOTIEPETAIONIETO YCTPONUCTBA IO TOMY K€ ITyTH, HO B 00paTHOM HaIlpaBJICHUH, IPUIEM
JIMHEMHAS 4aCTh COAEPKUT ONITUYECKYIO CXEMY 3aMKHYTOT'0 MHTEp(epoMeTpa A1 3BeIaTes
OXPAHHOTO BOJIOKOHHO-OTNITHYECKOT0, COJIEPKAIIYIO 3aMKHYTBII KOHTYD, POpMUPYIOIIHi
CHTHAJI OTPaXXCHHUM, Y KOTOPOTO OTPE3KK ONTUYECKOTO BOJIOKHA KaOeIs SIBISIOTCS
YyBCTBUTEITLHBIMHU JJIEMEHTAMU UHTEPPEPOMETPA, B KOTOPBIX CO3/IA€TCS CIBUT (ha3bl
30HIUPYIOIIET0 UMITYJIbCA B COOTBETCTBUM C OKa3aHHBIM (DU3UIECKUM BO3JICUCTBUEM, TTPUYEM
3aMKHYTBIN KOHTYp MpeacTaBiseT coooit uurepdepomerp Maxa-Llenaepa, mpu sTom
PETUCTPUPYIOT U3MEHEHHE BEIMIMHBI CUTHAJIA OTPAXKEHMSI, COOTBETCTBYIOIIIEE BEJTUUMHE U
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XapaxkTepy yrnpyroi aeopManuu 4yBCTBUTEIbHBIX 3JIeMeHTOB. Heobs13aTeIbHO, CINTUTTEPHI
unTepdepomerpa Maxa-Llennepa pazmemaror B coequautenbHoi mydte. Heobs3atensHo,
00€eCIeunBaIOT PA3BETBICHHYIO ONITUYECKYIO CXEMY, COJIEPIKAIIYIO AlMAPATHYIO JTUHUIO
3a/IEpKKHU, BBIMIOJIHEHHYIO IIOCPEICTBOM COEIMHEHMSI B ONITUYECKYIO [ETTb HEOOXOAMMO
JUTUHBI PE3EPBHBIX KUJT BOJTOKOHHO-ONITUYECKOT0 Ka0eJIs MU BBITTOJTHEHHYIO B BUJIE KATYIIIKH
U3 ONTUYECKOr0 BoJIOKHA. HeoOs3aTenbHO, BHITOIHSIOT OJUH U3 CIUIUTTEPOB ONTUYECKON
cxeMbl uHTEphepomeTpa Maxa-Llenaepa Ha 6a3e nupkyasaTopa. HeoOs3aTenpHo,
obecnieunBatoT uHTepepomerp Maxa-Llenaepa, mpencrasisonuii co60i IByXITy4eBoOit
uHTEep(hEePOMETP, IYYBCTBUTEIIHBHOCTh KOTOPOT'O K MEXaHUYECKUM BO3ICUCTBUSIM OJIMHAKOBA
Ha BCEM ITPOTSHKEHUM YyBCTBUTEIIbHON YaCTH, IIPUUEM BEJIMYMHA CyMMBI CUTHAJIOB OTPAXKEHUS
KOHTYpA 3aBUCUT OT MOIITHOCTHU U3JTy4yaTesisi, BEJIMUUHbI OTBETBJICHHOMN JOJIU Y3HEPTUU
30HAMPYIOILETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pA3HOCTHU (pa3 BO3BpAIAEMbIX CUTHAJIOB,
a U3MEHEHHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CUJIbI M IMHAMUYECKOMN
XapaKTEPUCTUKU BO3/IEUCTBHS HA UYBCTBUTEIIbHYIO YaCTh U3BelaTens. HeoOsa3arenbHo,
obecrieunBaloT HecOalaHCUPOBaHHbINM HHTEphepomeTp Maxa-Llanaepa, mpuyem IJIMHBI T1€Y
uHTepPepoMeTpa BHIPABHUBAOT C IOMTyCTUMOM MOT PEITHOCTHIO, 3aBUCSIICH OT JUIUTEIIHHOCTU
JIA3€pHOTO 30HIUPYIOUIETO UMITYJIbCA, TP ITOM JIJIMHA OAHOTO U3 IJIEY KOMIIEHCUPOBAHA
KaKOMU-TMOO OMTUYECKOM JIMHUEH 3a7epkKu. HeoOs3aTennbHO, pa3BeTBICHHYIO ONITUYECKYIO
cxemy uHTepdepomerpa Maxa-LleHnepa BBITOIHSIIOT C BOBMOKHOCTBIO (DOPMUPOBAHUS
CUTHAJIOB MHTep(EepeHIMU B TpsIMOM HarpaBieHud. Heobs3aTenbHO, pa3BEeTBIEHHYIO
OINTUYECKYIO CXEMY BBIMOIHSAIOT C BO3MOKHOCTHIO OTPAXKEHUSI B 0OPATHOM HAMpaBICHUU
CUTHAJIOB UHTEpQepeHIuH, ChOpMUPOBAHHBIX MHTEppepomeTpoMm Maxa-Llenaepa B npsimom
HaIPaBJIEHUH, TJI€ 00€CIIeUNBAETCS UX ITOBTOPHOE PA3/IeJIEHUE U TPOXO0XKICHUE UIMU OTPE3KOB
YyBCTBUTEIBHBIX 3JIEMEHTOB B OOpPATHOM HAIPaBJIEHUH C TOBTOPHBIM U3MEHEHHUEM (ha3bl
CUTHAJIOB, TOCJIE Yero 00ecreunBaeTCss OKOHUYATEIbHOE CJIOKEHUE CUTHAJIOB OTPAXEHUS, UX
uHTEephEepUpPOBaHE U CIIEOBAHKE K TPUEMHOMY yCTporcTBY. HeoOs3aTenbpHO, 00ecrieunBaoT
nepeaavyy curiaia, chpopMupoBaHHOro uHTephepomerpoM Maxa-Llenaepa B mpssMmom
HAIpaBJIEHUU, B PA3BETBIICHHON OMTUYECKOMN CXEME IO OT/IEIbHOMY IyTH K
MIPUEMOTIEPEAAIOLIEMY YCTPOWCTBY.

[55] Ha ¢ur. 4 moka3zana hyHKIMOHAJIPHAS CXeMa M3BEIIATelIsl OXPAHHOTO BOJIOKOHHO-
OTITUYECKOT0, B COCTaBE KOTOPOT'O UCIIOJIb30BAHBI KOMOMHUPOBAHHBIE HHTEP(PEPOMETPHI.
[TpeanouturenbHO, HE OrPAHUUUBASICH, TpeIaraeMbli u3sematenb 400 oXpaHHBII
BOJIOKOHHO-OIITUYECKHUH, B COCTABE KOTOPOT'O UCIOJIb30BAHbI KOMOMHUPOBAHHBIE
UHTEPHEPOMETPBI, CO CCHUIKOM Ha (UT. 4, COAECPIKUT, IO MEHBIIIEH Mepe: TpUeMoIepeIaoIiee
ycTpoicTBo 401, conepixaliiee BBIYUCIUTEIILHOE YCTPOUCTBO U OJIMH UIIA HECKOJIBKO
pedIECKTOMETPOB, B TOM YHUCIIE, C 00 bEAMHECHHBIMHU BBIXOJAMHM U3JTydaTeNs ¥ PUEMHHKA
CUTHAJIOB, K KOTOPBIM MOAKJIIOYAETCSA TPAHCHOPTHAS 4acTh 402 ONTUYECKON CXEMBI
u3Bemarens. [IpeanoyTurenbHo, HE OTPAHUYMBASICh, TPAHCHOPTHAS YacTh 402 u3BeIaTeNs
400 cOCTOUT U3: OTPE3KOB BOJIOKOHHO-ONTUYECKOTO Kabessl, COeTMHUTEIbHBIX 3JIEMEHTOB,
nemrens 403 MOIIHOCTH JIA3€PHOT0 UMITYJIbCA, COCTOSIIIIETO U3 CIUTMTTEPOB, 00ECIEUNBAIOIIUX
CHWKEHHME MOIIHOCTHU 3HEPTHUHU JIa3€PHOTO UMITYJIbCA B PACIIPEEIIEHHON ONTUYECKON CXEME
U3BeIaTeNs 10 HeoOxoaumoro ypoBHs. [IpeanodyTurenbHO, HE OTPAHUYUBASCE,
YYBCTBUTEJILHBIE 3JIEMEHTBI COCTOSIT U3: CIuUTTEpa 404, pa3aeistomero 3JHEPrur0
30H/IMPYIOLIETO UMITyJIbCca Ha ABE YacTH, OTpe3KoB 405, 406 4yBCTBUTENIbHBIX 3JIEMEHTOB
BOJIOKOHHO-OMNITUYECKOTO Kabes, crmutTepoB 407-410, mpudyem untepdepomerp Canbska
00pa3oBaH cOBMECTHO cImuTTepoM 404, oTpe3kamu kadens 405, 406, cruurtepamu 407, 408,
katymkoii 411, uareppepomerp Maxa-Ilennepa oOpazoBaH COBMECTHO CITUTTEPOM 404,
oTpe3kamu kabens 405, 406, cruiurtepoM-cymmaTopoM 409 U CIITUTTEPOM-OTpaKaTeneM
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410. ITpeanoYTUTeIbHO, HE OTPAaHUYMBASICh, CINIUTTEP 404 U KOHIIBI OTPE3KOB Kadeei
YYBCTBUTEIHHBIX JIEMEHTOB Pa3MEIEHBI B OHOM COETMHUTETbHON My(Te, a CIUTUTTEPhI
UHTEP(HEPOMETPOB - B APYTrON COSTMHUTENIHBHON My(Te WIIM B HECKOJIBKUX COSIUHUTEIbHBIX
mydTax. Hanmpumep, He orpannumBasice, crumrrepsl 407, 408 uatepdepomerpa Canbska
MOTYT OBITh pPa3MENICHbI B OJTHON APYTOH COEAUHUTENIBHON My(Te, a CIUIMTTEP-CyMMATOP
409 u crarTep-oTpakartelnb 410 uatepdpepomerpa Maxa-Llenmepa - B elne o HOM apyroi
coemuHUTEbHON MydTe. [IpenmnouTuTennbHO, HE OrPaHUYMUBASICH, TPAHCTIOPTHAS YaCTh
COAEPKUT HECKOJIBKO OTBETBIICHUN (KAK MUHUMYM IO KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U
IIPUMEHEHHON ONTUYECKOW CXEMBI IEJICHUS SJHEPTUM 30HAUPYIOLIErO UMITYJIbCA IETUTENS),
KOTOPBIE IMOCTYNAIOT HA BXOJ COOTBETCTBYIOIIETO crumurTepa 404, pa3MEeIeHHOTO B
COOTBETCTBYIOIIEH COeIMHUTENbHOM My(dTe. B kauecTBe npumepa, HO HE OTPAHUYEHHUS, B
coctaBe u3Bematens 400 0XpaHHOTO BOJIOKOHHO-ONTUYECKOTO MOKET ObITh UCIIOJIb30BaHA
Kakas-Iu00 ONnTUYEeCKas JIMHUS 3a7epKKH 411, HarpuMep, He OTpaHUYMUBAsICh BBITTOJTHEHHAS
MOCPEACTBOM COEIMHEHHS B ONTHUUYECKYIO LETh HEOOXOAMMOM IJIMHBI PE3EPBHBIX KUIT
BOJIOKOHHO-OIITUYECKOT O Ka0eJIsi, UM BBIMIOJIHEHHAS B BUJIE KATYIIKUA ONTUYECKOTO BOJIOKHA.
[56] Takoii uzBemarens 400 OXpaHHBIIA BOJIOKOHHO-OIITUYECKUIA TPEAIIOUYTUTEIIBHO, HE
Or'paHUYMBASICh, pabOTAET ciaenyomuM 00pa3oM. [IpeanouTureabHo, HE OTPAHUYUBASICh,
OT UCTOYHHMKA JIA3EPHOI'O U3JIyYEHUS B ONITUYECKYIO CXEMY Ha BXOJ JEIIUTEIISI MOLIHOCTH
TPAaHCIIOPTHOM YaCTH YCTPOMCTBA ITOCTYNAET KOPOTKUIA JIA3€PHBIN UMITYJIBC, TJI€ TPOU3BOIUTCS
JIEJIEHUE MOILIHOCTU UMITyJibca Ha noyid. [IpeanouturenbHo, HE OrpaHUUUBASICH, IEJIUTEND
BBIIIOJIHEH U3 CIUIUTTEPOB C PA3JIMYHON CTEIIEHBIO JEJIEHUS, PACIIOTIOKEHUE CINIUTTEPOB
JIETIUTENSL COOTBETCTBYET ONTUYECKON CXEME YCTPOMCTBA U CTPOTO HE ONPENEIISIETCSI.
ITpeanouTuTenbHO, HE OrPAHUYUBASICH, PA3AECIICHUE DJHEPTUN 30HAMPYIOLIErO UMITYJIbCA
MPOU3BOAMUTCS 10 HEOOXOIUMOT'O YPOBHS MOIIIHOCTHU B LEJIX 0OeCIeuyeHUs] BETMUMHbI
CUTHAJIOB OTPaXEHUsI, COOTBETCTBEHHO, uHTepepomerpa CaHbsika U uHTepPepomeTpa
Maxa-L{ennepa OT UyBCTBUTEIBHON YaCTU ONITUYECKOM CXEMBI YCTPOMCTBA B HOMUHAJIIBHOM
JIMaIia30He MIKaJIbl U3MEPEHNI ITIPUEMHOT'0 yCTporcTBa. [ [peiroyTuTenbHO, HE OTPAHUYUBASICh,
BpeMs MOCTYIUIEHUSI MUHTEP(HEPUPYIOIIUX CUTHATIOB HA BXO/I IPUEMHOTO YCTPONUCTBA 3aBUCHUT
OT CKOPOCTH PACIIPOCTPAHEHUS JIA3€PHOTO U3IIYUYEHHS B MATEPUAJIE ONITUYECKOTO BOJIOKHA,
OT JUIMHBI TPAHCIIOPTHOW YACTHU U JJIMHBI YyBCTBUTEIILHON YaCTH, BKJIIOYAs! JJIMHY
peryMpoBOUYHBIX KaTylek. [IpeanoyturennbHO, HE OrPAHUYMBASICh, BEJIMUMHA CUTHAJIOB
OTpaXXeHMsI, COOTBETCTBEHHO, UHTephepomeTpa Canbska u uHTepepomerpa Maxa-Ilenaepa
3aBUCHUT OT CTEIIEHU 3aTyXAaHHUs CUTHAJIA B ONITUYECKOM BOJIOKHE, CTEIIEHU AEIICHUS] YHEPTUU
30HAUPYIOILET0 UMITYJIbCA B TPAHCIIOPTHOM YACTHU YCTPOWCTBA, BEIMUMHBI c/iBUra (a3
BO3BPAILlAEMbIX CUTHAJIOB YyBCTBUTEIIBHOM YaCTH YyCTPONCTBA, CBA3aHHOMN C PA3HOCTBIO
(OPMBI U JITTMHBI TTyTeH IBUKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUs BO3/IEHCTBUS.
[TpeanouturenbHO, HE OrPAHUUUBASICH, U3BMEHEHUE BEJIMUUHBI CYMM CUTHAJIOB
UHTEPPEPOMETPOB COOTBETCTBYET BEIMYMHE U XapaKTepy yIpyroi aedopmanvu
YyBCTBUTEIBHON YAaCTU YCTPOWCTBA BOZHUKAIOIIETO OT JMHAMUYECKOTO BO3IEHCTBUS
HAPYILIUTEIS HA KOHCTPYKLMIO, HA KOTOPOM 3aKPEIJIEHA YyBCTBUTENIbHAS YACTh yCTPOMCTBA.
[TpeanmouTuTenbHO, HE OTPAHUYMBASCH, OITUYECKAS CXEMA KaXKI0W KOHTPOIUPYEMOW 30HBI
UCTIOJIB3YET JII000M METOT PePIEKTOMETPUIECKOTO U3MEPEHHUS, B JIFOOOM COUETAHUHU, B TOM
YKCIIe, METOJI COBMEIICHHBIX HHTEP(PEPOMETPOB, B TOM UHUCIIE, METO/ IBYXTYUEBBIX
unteppepomerpoB Canbsika u Maxa-Llennepa, v coiepkUT, COOTBETCTBEHHO, KOHTYPbI
untepdepomerpa Canbsika u unreppepomerpa Maxa-Lennepa. [IpenmouturensHo, He
Or'PAaHUYMBASICh, OJTHU U T€ K€ OTPE3KU ONTHUUECKUX BOJIOKOH Kabess SABISIOTCS
YYBCTBUTEIbHBIMH 3JIEMEHTAMH UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCSI CABUT (ha3bl
30HIMPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (PU3UYECKUM BO3/ICHCTBHUEM.
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IIpennouturenbHO, HE OTPAHUUYMBASICH, YyBCTBUTEIIBHOCTD OIITUYECKON CXEMBI
unTepdepomerpa Maxa-Llenaepa kK MEXaHUIECKUM BO3/IEUCTBHUSIM OJIMHAKOBA HA BCEM
MPOTSIKEHUH YYBCTBUTEIILHON YaCTH ONTUYECKON CXEMBI, BEJIMYMHA CUTHAJIA OTPAKEHUS
3aBUCHUT OT MOIIIHOCTH U3ITy4aTelis, HA4YaJbHOI'O 3HAUEHHs pa3HOCTH (a3, a U3SMEHEHHUE
BEJIMYUHBI CYMMBI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U XapaKTEPUCTHUKU BO3JIEUCTBUS
Ha 4yBCTBUTEJIBbHYIO YacTh ycTpoicTBa. [IpeanouTurenbHo, He OrpaHUYMBASICh, KOHTYP
OTITHYECKOM CXeMBI, IPE/ICTABIISIET COOO0M HecOATaHCUPOBAHHBIN ABYXJTy4eBOM HHTEPHEPOMETP
Maxa-Llennepa, MeTo1 MOIy4YEeHHUsI CUTHAJIOB PEQIIEKTOMETPUUYECKUM, 17151 YETO
MPEANOYTUTEIPHO BIPABHUBAHKUE JIJIMHBI TUIEY HHTEP(HEPOMETPOB C JOMYCTUMONM
IOTPEUIHOCTBIO B IIPEJeIax JIMTEIbHOCTHA PACIIPOCTPAHEHUS 30HAUPYIOLIETO UMITYJIbCA,
MpUYeM IIPU HEOOXOAUMOCTH JITIMHA OJTHOTO U3 IJIeY KOMIIEHCUPYETCSl YCTAHOBKOMN
JTIOTIOJTHUTEIbHON KATYIIKU U3 OJTHOMOJOBOI'O BOJIOKHA, JIMOO UCIIOJIb30BAHUEM
MOCJIEA0BATEIbHON ONTUYECKOM LETI HEOOXOAMMOM JITTMHBI U3 PE3EPBHBIX JKUJI BOJIOKOHHO-
ontuyeckoro kaoens. [IpeanoyTuTenbHO, HE OrPAHUYUBASIC, 30HIUPYIOIINI UMITYJIBC B
unTepdepomerpe Maxa-Llennepa B mpeasiaraeMomn ONTHYECKON CXeMe JBaKIbl TPOU3BOAUT
pazesnieHue U CIIoXeHne MHTep(epupyronmx curHasios. [ IpeanouturenbHO, He OTpaHUYUBASICh,
YYBCTBUTEIBHOCTh ONTUUECKON cxeMbl MHTEphepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3/IEWCTBUSIM MAaKCUMAJIbHA B HA4YAJIE€ ONTUYECKOTO KOJIbIA (CO CTOPOHBI cruiuTrTepa 404)
J000T0 HANIPABJIEHUS U 3HAUMTEIIbHO HEUYBCTBUTENIbHA HA CAMOM JIAJIbHEM KOHIIE
OIITUYECKOI'0 KOJIbLA (B CEpeAUHE KOJIbLA HA KaTyIKe 411), mpuyeM 4yBCTBUTEIILHOCTD
OIITUYECKOI'0 KOJIbIIA IIOCTEIIEHHO CHUKAETCS OT Hayasla KOJIbLa K CEpEeIMHE KOJIbLA
YyBCTBUTEIILHON YACTH, BEIMUMHA CyMMbI UHTEP()EPUPYIOLIUX CUTHAJIOB OTPAKEHUSI 3ABUCUT
OT MOIIHOCTH U3J1y4aTesi, HAUaJIbHOTO 3HAUEHUs pa3HOCTH (a3 BO3BPAIIAEMbIX CUTHAJIOB,
a U3MEHEHHE BeJIMUMHBI CYMMBbI UHTEPGEPUPYIOIINX CUTHATIOB OTPAKEHUS 3ABUCUT OT MECTA,
CUJIbI U JUHAMUYECKON XapaKTEPUCTUKU BO3IEUCTBHS HA YYBCTBUTEIbHYIO 4aCTh
uarepdepomerpa Canbsika. BexoHble curHaib! oTpakeHuii uHTEpepomeTpa Maxa-Llennepa
u uateppepomerpa Canbsika GopMHUPYIOTCS Ha BbIxoAe crumrTepa 404 B o6paTHOM
HaIlpaBJIEHUH C 3aJEPKKOM 10 BDEMEHH, OIIPEAEIIIEMON UIIMHON ONITUYECKON JIMHUU 3aA€PKKHU
411 (katymku 411 vy MHOM ONTUYECKOW JIMHUU 3a/1€PKKH), YCTAHOBIIEHHON B OIITUYECKOM
KoJble uHTephepomerpa Canbsika. J{J1s 3a1ep>KKM CUTHAJIA OTPAXKEHHUSI 3aMKHYTOT'O KOHTYpa
unTepdepomerpa CaHbsIKa OTHOCUTEIIBHO CUTHAJIA OTpakeHUs: uHTephepomerpa Maxa-
Llennepa yctaHaBIMBaeTCs peryJMpoBOYHas KaTymka 411, 1MHa KOTOPOH pacCUUTHIBAETCS
UCXOMs U3 YCIIOBUS: BPEMS 3aIEPKKH CUTHAJIA TOJIKHO OBITh HE MEHBLIE IJIUTEIIbHOCTH
30HAMPYIOLLErO UMITyJIbca. B KauecTBe mpumepa, HO He OrPaHUYEHMS], BMECTO KaTylku 411
MOXeET ObITh UCIIOJIb30BAHA UHAS ONITUYECKAS JIMHUS 3a/I€PKKH, HATPUMEDP, HE OTPAHUYUBASICh
BBITTOJTHEHHAS! [IOCPEICTBOM COETMHEHUS B ONITUUECKYIO LETTb HEOOXOMMON JJTMHBI pe3€PBHBIX
’KUJT BOJIOKOHHO-oNTHYecKoro kadens. [IpennoyturenbHo, HE OrpaHUUMBASICh, TS
VICKJIIOYEHUSI CAMMETPUYHBIX BO3AEHCTBUI HA ONITUYECKUE BOJIOKHA YyBCTBUTEIIbHBIX YACTEN
YCTPOMCTBA KaXXI0M KOHTPOJIUPYEMOM 30HBI, CHIKAIOIIUE YyBCTBUTEIILHOCTD YCTPONCTBA,
VCIIOJIB3YIOTCS OIITUYECKUE XKUIIBI PA3HBIX IUIEY B ABYX PA3HBIX BOJIOKOHHO-OIITHYECKUX
KaOeJsiX, pacloIOKEHHBIX HA Pa3HBIX YACTAX 3arpakI€HUN U KOHCTPYKIUH.
ITpennouTurenbHO, HE OTPAHUUYMBASICH, AIPECALUS U IPUCBOECHUE YCIIOBHBIX HOMEPOB
YYBCTBUTEIILHBIM YACTIM YCTPOUCTBA (KOHTPOJIUPYEMBIM 30HAM) IIPOU3BOAUTCS
BBIYUCIIUTEIILHBIM YCTPOUCTBOM Ha OCHOBAHUHU BPEMEHHU ITPUXOJa ABYX CUTHAJIOB,
COOTBETCTBEHHO, uHTepPepomeTpa Canbsika u unreppepomerpa Maxa-Llennepa.
[IpeanouTuTenpbHO, HE OTPAHUUYMBASICH, K JTIOOOH YaCTH ONTHUYECKOM CXEMBI YCTPOWCTBA 110
JUIMHE TPAHCIIOPTHOM YaCTH MOTYT IOAK/IIOYATHCS APYTUE YUYBCTBUTEIbHBIE 2JIEMEHTHI C
JPYTO# ONITUYECKOM CXEMOM, UCITOIB3YIONIEH pedIeKTOMETPUIECKHI METO/T U3MEPEHHMSI B
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PA3JIMYHBIX COYETAHUSX, & TAKKE KOHLUEBbIE ONITOBOJIOKOHHBIE JATYMKU CO CTATUYECKOM
uHpOpMaIHEH.

[57] IIpennoyTUTEIbHO, HE OTPAHUYMUBASICH, OTIMCBIBAeMbIl M3BelaTeslb 400 oXpaHHbIN
BOJIOKOHHO-OINTUYECKHUH, B COCTABE KOTOPOT'O UCIOJIb30BAHBI KOMOMHUPOBAHHBIE
UHTEePPEPOMETPBI, OTHOCUTCS K TEXHUUYECKHUM CPEJCTBAM OXPaHBbI, B KOTOPHIX B KAUECTBE
YYBCTBUTEIHLHOTO 3JIEMEHTA UCIIOJIH3YETCSI OJTHOMOIOBBIN OMTOBOJIOKOHHBIN KaOelb.
[TpennouytuTennbHO, HE OTPAHUYMUBASICH, OTTUCBIBAEMOE YCTPOMCTBO MPEAHAZHAYEHO JIJTSI
30HAJIbHOM OpraHu3anuu pyoexeit oxpansl. [IpenmnoururenbHo, He OTPAaHUYUBASICH,
OIMCHIBAEMOE YCTPOUCTBO MOXKET PabOTATh B YCIOBUSIX MOBBIIIIEHHBIX TPOMBIIICHHBIX
MOMeX U IPUPOAHBIX BO3JIEUCTBHUI U ITPETHA3HAUEHO JIJI51 OXPAHBI TEPPUTOPHIA, 00YCTPOEHHBIX
TMOKMMU CEeTUYATBIMU 3aTPaXACHUSIMH, C KO3IPbKAMU U HABEPIIIMEM U3 APMUPOBAHHOM
KOJTIOUEH JICHTHI WJIU Ha 3arpaKAeHUsIX, OOYCTPOCHHBIX YaCTUUYHO TMOKUMU U YIIPYTUMH
3JIEMEHTaMM, BKJII0Yasi CUTHAJIM3aluIo nojkomna. [IpeanoyturenbHo, HE OTPaHUUYMBASICh,
MpeIaraeMoe YCTPOHUCTBO MMOCTPOECHO C MPUMEHEHUEM CTAHIAPTHOTO TUITOBOTO
000pyA0BaHUS, TPUMEHSIEMOTO B OIITOBOJIOKOHHOM TEXHUKE U CIIELMATIBHOTO TPOrPAMMHOTO
oOecnieuenus. [IpeanouturenbHO, HE OrPAHUYUBASICH, ITPEAIATaEMOE ONITOBOJIOKOHHOE
MHOTO30HHO€ CUTHAJIM3AIMOHHOE YCTPOUCTBO OXPAHBI IEPUMETPOB MAJIBIX U TPOTKEHHBIX
00BEKTOB, OCHOBAHO Ha MCIIOJIb30BAHWHU BHICOKOUYBCTBUTEIBLHOTO 3 (eKTa 3aBUCUMOCTH
($ha30BO-MTOJISIPU3ANUOHHBIX, AMIUTUTYIHBIX M YaCTOTHBIX XaPaKTEPUCTUK BEJTUUUHBI
BO3BpalllaeMbIX CUTHaJ10B uHTephepoMerpa Canbsika u unTephepomerpa Maxa-Llenaepa,
00pa30BAHHBIX MIPU MPOXOXKACHUM YACTU SHEPTUU 30HIMPYIOIIETO UMITYJIbCA JIA3€PHOTO
U3JTyYEHHUs Yepe3 ONTUYECKOE BOJIOKHO B IIPSIMOM U OOPATHOM HAIMpPaBJIEHWH, B KOHTYpax
ONTUYECKOM CXeMBbI YCTPOUCTBA, MOAYIMPOBAHHBIX (PUB3MUECKUMU BO3IEUCTBUSIMHU HAPYIIIUTEITS.
[TpennoyTuTenbHO, HE OTPAHUYUBASICH, B IIPEIJIATAEMOM YCTPOMCTBE UCIIOIb3YETCS
pedIeKTOMETPUUECKHI METO/T TTOJTYUYEHHUS! CUTHAJIOB OTPAXKEHUS C LENIBIO ONPEICIICHUs UX
JMHAMUYECKUX CBOVCTB U JIOKAJIM3AUU MECTA BO3/ICUCTBUSI BHYTPU KOHTPOJIUPYEMOM 30HBIL.
[TpeanmoutuTenbHO, HE OrPAHUUMBASICH, CUTHAJIBI OTPAXKEHUS WJIM BO3BPAILAEMBbIE CUTHAJIbI
MOCTYIAIOT HA BXOJI IPUEMHOI'0O YCTPONCTBA MOCIEA0BATEIBHO U PA3JIEIIIOTCS MEXY COOOMH
MO0 BpeMEHU NocTyIieHus. [TpeanoyTurenbHo, HE OrPaHUYMBASICh, apECAlls] CUTHAJIOB
BO3BpAlLEHUS (OTPAXKEHUS) OT UYBCTBUTEIBbHBIX 3JIEMEHTOB U ONITUUECKUX JATUYMKOB
OCYIIECTBIISIETCSI OJTHO3HAYHBIM COOTBETCTBUEM MEK/Y JATIbHOCTHIO pa3MEILICHUS
YYBCTBUTEIILHOI'O 3JIEMEHTA U BPEMEHEM IOCTYIUIEHUSI CUTHAJIA OTPAXKEHUSI HA BXO/JI
MPUEMHOTO ycTpoicTa. [IpennoyturenbHO, HE OTPAHUYMBASICh, CATHAJIBI OTPAXKEHUMN
unteppepomerpa Canbsika u uHTephepomeTpa Maxa-Llennepa 10mKHBI TPUXOAUTH HA BXO/T
IIPUEMHOTO YCTPOWCTBA B PA3HOE BPEMSI, 3TO BPEMSI PETYIIMPYETCS JJIMHONW UYBCTBUTEIILHOTO
3JIEMEHTA, TMOO JTOTIOJTHUTENILHOM KATYIIIKOM, TMOO pe3epBHBIMU BOJIOKHAMU YYBCTBUTEIILHOTO
3J1eMeHTa, JIMOO MHOM ONTUYECKOM JIMHUEN 3aIeP)KKU, KaK 3TO OIMCAHO B HACTOSIIIEM
JIOKYMEHTE.

[58] Takum oO6pa3oM, B KauecTBe ONMChIBaeMOoro u3Berniatess 400 0OXpaHHOTO BOJIOKOHHO-
OTNITUYECKOT0, B COCTaBE KOTOPOTO UCITOIb30BaHBI KOMOMHUPOBAHHBIE HHTEPPEPOMETPHI,
3asIBJIEH U3BEIIATETb OXPAHHBINA BOJIOKOHHO-OIITUYECKUI, B COCTABE KOTOPOT'O UCIIOJIb30BAHBI
KOMOUHHMPOBAHHBIE UHTEPPEPOMETPBI, IT0 MEHBIIIEH Mepe, COIePKAIIUI CTAHIIMOHHYIO YaCTh
C IPUEMOIIEPENAIOIINM YCTPOMUCTBOM, COEAUHEHHBIM C JIMHEMHOM YACTHIO YIIOMSIHYTOTO
U3BEIIATENS, IPUUEM JIMHENMHAS YacTh MPEACTABIISIET COOOM Pa3BETBIICHHYIO ONITUUECKYIO
CXeMy Ha OCHOBE CIUIMTTEPOB M BOJIOKOHHO-OIITUYECKOTO Ka0eJsl, KOTOPhIE TTOCPEICTBOM
COEIMHUTEIBHBIX MY(DT U TPAHCIIOPTHOT'O KOsl CBS3BIBAIOT MEXy COOOM
MIPUEMOTIEPEAATIOIIEE YCTPOUCTBO U YyBCTBUTEIILHBIE 3JIEMEHTHI U3BELIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITHYECKOT O, COAEPHKAIIYIO 3aMKHYThIE KOHTYPBI, (POPMUPYIOIINE CUTHAITBI
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OTPaXEHUH, Y KOTOPBIX OJIHU U T€ KE OTPE3KHU ONTUUECKOTO BOJIOKHA KaOeJIs SIBIISIOTCS
YyBCTBUTEILHBIMHU 3JIEMEHTAaMU UHTEPHEPOMETPOB, B KOTOPBIX CO3/TACTCS CIIBHT (ha3bl
30HAUPYIOIIETO0 UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJVHAKOBBIN 1JIs1 000X KOHTYPOB, IPUUYEM OJMH 3aMKHYTbINM KOHTYP MPECTABIISIET COOOMN
untepdepomerp Maxa-Llenaepa, a npyroit 3aMKHYTBIN KOHTYP MIPEJCTaBIIsIeT COOO
unteppepomerp Canbsika. Heobs13aTenbHO, CINIUTTEP CyMMATOPa U CIUTUTTEP OTpaXKaTess
unTeppepomerpa Maxa-Llenaepa u crumutrepsl nHTEphepomeTpa CaHbsKa pa3MelleHbI B
OIHOM coeauHUTENbHOM MydTe. HeoOs13aTenbHO, CIUTUTTEP CyMMATOpPa U CIUIUTTEP
oTpaxatens uaTepdepomerpa Maxa-Llennepa u crumrrepsr nuaTepdepomerpa CaHbsika
pa3MelleHbl B pa3HbIX COeIMHUTENbHBIX MydTax. Heobs3aTenbHo, mpreMornepeaaroniee
YCTPOMCTBO SIBISETCS PeICKTOMETPOM C OOBETUHEHHBIM BXOOM U BBIXOOM.
Heobs3aTenpHO, pa3BeTBIIEHHAS ONITHYECKAS CXeMa COACPIKUT ONTUUECKYIO TMHUIO 3aJIEPIKKH,
BBITIOJTHEHHYO IIOCPEICTBOM COSTMHEHUS B OIITUYECKYIO LIEMb HEOOXOAUMOM JIJTMHBI Pe3€PBHBIX
YKUJT BOJIOKOHHO-OITUYECKOTO Ka0eJIsl, Ul BBITTOJIHEHHYIO B BUJIE KATYIIKU U3 ONTTUYECKOTO
BoJioKHA. Heobs13aTennbHO, OJTMH U3 CIUIMTTEPOB ONITUYECKOM cXxeMbl UHTephepomeTpa Maxa-
Llennepa BbInoIHEH Ha Oa3e nupKynsTopa. Heobs3aTenbHO, pa3BEeTBICHHAS ONTHUECKAS
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
HAIpaBJICHUU, TJIe 00ECIIEUNBAETCS UX IOBTOPHOE pa3/IeJICHUE U TPOXOKIEHUE UMU OTPE3KOB
YYBCTBUTEJIBHBIX 3JIEMEHTOB B OOpATHOM HAIIPABJIEHUU C TOBTOPHBIM U3MEHEHHEM (Da3bl
CUTHAJIOB, TOCJIE YeTO 0OECIIEYMBACTCSI OKOHYATEIHHOE CIIOKEHHUE CUTHAJIOB OTPAXEHUS, UX
uHTepepUpOBaHUE U CIeJIOBAaHKUE K TpUEMHOMY ycTporicTBy. HeoOs3aTenbHo, curHai,
chopMupoBaHHbIN UHTEppepomeTpom Maxa-Llennepa B mpssMoM HampaBiIEHUH, IEpEAAETCs
B pa3BETBJICHHOM ONTUYECKOM CXEME IO OTACIbHOMY IyTH K IIPUEMOIIEpeatoeMy
ycrpoiictBy. [Ipuuem, untepdpepomerp Maxa-Ilennepa u unreppepomerp Canbsika
MIPENICTABIISIIOT COOOM IBYXJTy4eBble UHTEP(PEPOMETPHI, PUUEM UyBCTBUTEITHHOCTD ONTHUECKOM
cxeMmbl uHTephepomeTpa Maxa-lLlenaepa k MexaHMUeCKUM BO3/IEHCTBUSIM OJIMHAKOBA Ha
BCEM MPOTSI)KEHUU UyBCTBUTEIIbHON YaCTH, IPUUYEM UYBCTBUTEIILHOCTh ONITUUECKON CXEMBI
uHTeppepomerpa CaHbsIKa K MEXaHUIECKUM BO3JICUCTBUSIM MaKCHMMajbHA B Hauale
ONITUYECKOT0 KOJIbla JTI0O0TO HANIPABJICHUS Y 3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM
JIAJTbHEM KOHIIE ONITUYECKOT0 KOJIbIA (B CEPEIMHE KOJIbLIA), TPUYEM YyBCTBUTEIBHOCTD
ONTUYECKOT0 KOJIbLA TOCTENEHHO CHU)KAETCSl OT Haualla KOJIbLA K CEpeIMHE KOJIbLA
YyBCTBUTEILHOM YaCTH, MPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPA’KEHUSI KOHTYPOB
UHTEPHEPOMETPOB 3aBUCAT OT MOITHOCTH U3ITy4aTENIsl, BETMUUHBI OTBETBIICHHOM JOJIU SHEPTUN
30HAUPYIOIIETO UMITYJIbCA, HAYAJIbHOTO 3HAYEHUS pa3HOCTHU (pa3 BO3BpAIlla€MbIX CUTHAJIOB,
a U3MEHEHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIbI, TMHAMUYECKOMN
XapaKTePUCTUKHU BO3JICHCTBUS HAa UyBCTBUTEbHYIO YACTh U3BELIATENS U [IJ1s1 MHTepdepomMeTpa
CaHbsKa - OT MecTa BO3/IEUCTBUSI HA UYBCTBUTEIbHYIO YaCTh U3BEIIATENS, IPU 3TOM
untepdepomerp Maxa-Llennepa He cOamaHCUpOBaH, TPUYEM JIJIMHBI I UHTEphepomMeTpa
Maxa-1{ennepa BBIpOBHEHBI C JOMYCTUMOM MOTPEIIHOCTBIO, 3aBUCAILIEN OT JJIUTEIbHOCTH
JIA3€PHOTO 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JIMHA OAHOTO U3 IUIeY, IPU HEOOXOIMMOCTH
KOMITEHCUPOBaHA KAaKOU-TMOO ONTUYECKOM JIMHUEH 3aCPIKKH.

[59] Takum ob6pa3om, B Ka4ecTBe APYTOM IMHEWHOM YaCTU 3asiBJIeHA JIMHEMHAS 4acTh
u3BeraTesst 400 OXpaHHOTO BOJIOKOHHO-OITUYECKOTO, B COCTABE KOTOPOTO UCIIOJIb30BaAHbI
KOMOMHHPOBAHHBIE HHTEP(HEPOMETPHI, MPEACTABIISIONIASI COOOM Pa3BETBICHHYIO OITTUYECKYIO
CXE€MY Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-OIITUYECKOT O Kabesi, KOTOpbIe TOCPEICTBOM
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COEAMHUTEIBbHBIX MY(T U TPAHCIIOPTHOTO KaOeIIsl CBSI3BIBAIOT MEXKTY COO0i
MpUeMoTiepeJaAIOIIee YCTPOUCTBO U UYBCTBUTEIIbHBIE 3JIEMEHThI U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT0, COJIEPKAIIYIO 3aMKHYThIe KOHTYPbI, (GOPMHUPYIOIITUE CUTHATIBI
OTPaXEHUH, Y KOTOPBIX OJTHU U T€ KE OTPE3KH ONTUUECKOTO BOJIOKHA KAOEJIs SIBIISIOTCS
YyBCTBUTEILHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3/IAETCS CABUT (ha3bl
30HIUPYIOIIETO0 UMITYJIbCA B COOTBETCTBUU C OKA3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJMHAKOBBIN JIs 000X KOHTYPOB, TPUUYEM OJMH 3aMKHYTbINM KOHTYP MPEJCTABIISIET COOOMN
unteppepomerp Maxa-Llenaepa, a 1pyroi 3aMKHYTBII KOHTYP MpeICTaBIsET COOOi
unteppepomerp Canbsika. Heobs13aTenbHO, CINIUTTEP-CYMMATOP U CIUTUTTEP-OTPAKATEh
unteppepomerpa Maxa-Llenaepa u crmurrepsl uHTEppepomeTpa CaHbsika pa3MelIeHbI B
OJTHOM coemMHUTeNbHOM My(Te. Heobs13aTenbHO, CINTUTTEP-CyMMATODP U CIUTUTTEP-OTPaKaATETh
unTeppepomerpa Maxa-Llennepa u crumurrepbl nHTepdhepomeTpa CaHbsKa pa3MeleHbI B
Pa3HbBIX COeMHUTENbHBIX My(pTax. Heobsi3aTenbHO, mprueMoriepeatoiiiee yCTPOMCTBO SBIISIETCS
pedaekToMeTpoM ¢ 0OOBETMHEHHBIM BXOI0M M BBIX00M. HeoOs3aTennbHO, pa3BeTBICHHAS
ONITUYECKAs CXeMa COACP)KUT ONTUYECKYIO JIMHUIO 3a/IEPKKU, BBITTOJTHEHHYIO ITOCPEICTBOM
COEAMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJIMHBI PE3EPBHBIX KUJI BOJJOKOHHO-
OINTUYECKOT0 Ka0eJis, WU BBITIOJIHEHHYIO B BUJI€ KATYIIIKU U3 OMITUYECKOTO BOJIOKHA.
Heo0s3aTenbHo, OJIMH U3 CINIUTTEPOB ONTUYECKOM cXeMbl uHTepdepoMmeTpa Maxa-Ilennepa
BBIMOJIHEH Ha 6a3e nupkynstopa. Heobs3atenbHO, pa3BeTBIIEHHAS ONITUYECKAS CXeMa
unteppepomerpa Maxa-Llennepa BbInojiHEHA C BO3MOKHOCTHIO (HOPMUPOBAHUS CUTHAJIOB
uHTEpQEepeHIH B IPSIMOM HarpaBiieHun. HeoOsi3aTeIbHO, pa3BETBIICHHAS] ONITUYECKAS CXeMa
BBITIOJIHEHA C BO3MOYKHOCTBIO OTPAKEHHUsI B OOpaTHOM HAIPABJIEHUM CUTHAJIOB
uHTepdepeHuu, chopmMupoBaHHBIX UHTEphepomeTpoM Maxa-Llennepa B mpssMom
HaIpaBJIEHUM, TJIe 00ECIIEUNBACTCS UX IOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHHEM (Da3bl
CUTHAJIOB, MOCJIE YETO 00eCIeUrnBAETCSI OKOHUATEIbHOE CII0KEHUE CUTHAJIOB OTPAKEHUS, UX
uHTephepupoOBaHUE U CIIEOBAHUE K TPUEMHOMY ycTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHbIN HHTEpPepomeTpoMm Maxa-Llenmepa B mpssMOoM HampaBIIEHUH, TIEpEAAETCS
B pa3BETBJICHHOM ONTUYECKOM CXeMe IO OT/ACIbHOMY IyTH K IIPUEeMOIIepeIatoieMy
ycrpoucTBy. ITpudem, natephepomerp Maxa-Ilennepa u uareppepomerp CaHbska
MIPEJICTABIISIOT COOOM IBYXJTy4eBbIe MHTEP(PEPOMETPHI, PUUEM UyBCTBUTEIIBHOCTD ONTHUECKOM
cxeMbl UHTEphepomeTpa Maxa-Llenaepa kK MEXaHUYECKUM BO3AEHCTBUSIM OJMHAKOBA Ha
BCEM MPOTSIKEHUU UyBCTBUTEIbHOMN YaCTH, TPUYEM YYBCTBUTEIILHOCTh ONITUUECKON CXEMBbI
unTeppepoMerpa CaHbsIKa K MEXaHUYECKMM BO3JIEUCTBUSIM MaKCUMajlbHA B Hauale
OTITUYECKOTO KOJIblIa JTI0OOTO HATIPABJICHUS Y 3HAUUTEIIPHO HEUYBCTBUTEIbHA HA CAMOM
JTaJIbHEM KOHIIE ONITUUECKOT0 KOJIbIa (B CEpeIMHE KOJIblA), TPUYEM YyBCTBUTEIILHOCTD
OTNITUYECKOT'O KOJIbI[A TOCTENEHHO CHU)KAETCSl OT Haualla KOJIbla K CepeIMHE KOJIbIIa
YyBCTBUTEILHOM YaCTH, MPUUEM BEJIMUUHBI CYMM CUTHAJIOB OTPAXKEHUSI KOHTYPOB
UHTep()EepOMETPOB 3aBUCST OT MOILIIHOCTU U3Ty4aTelsl, BEIMYUHBI OTBETBIIEHHOM 10JIU SHEPTUU
30HAUPYIOIIET0 UMITYJIbCA, HAYaJIbHOTO 3HAUCHUS pa3HOCTHU (ha3 BO3BpAIllaeMbIX CUTHAJIOB,
a U3MEHEHUE BEeJIMYMHBI CYMMBbI CUTHAJIOB OTPa)KEHUS 3aBUCUT OT CUJIbI, TMHAMUYECKOMN
XapaKTePUCTUKHU BO3ICHCTBUS HA UyBCTBUTENIbHYIO YACTh U3BEIIATEIS U 17151 UHTepdepomMeTpa
CaHbsKa - OT MeCTa BO3/IEWCTBUS HA UYBCTBUTEIbHYIO YACTh U3BEIIATEIS, IPU 3TOM
unteppepomerp Maxa-Llenaepa He cOanmancupoBaH, MpUUeM JJIMHBI TJIed uHTepdepomeTpa
Maxa-1{ennepa BIpOBHEHBI C JOMYCTUMO MOTPEIIHOCTHIO, 3aBUCSIIEH OT JJIUTEIbHOCTH
JIA3€PHOTO 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JIJIMHA OHOTO U3 IIeY, IPU HEOOXOIMMOCTH
KOMIIEHCUPOBAaHA KAKON-IMOO ONTUYECKON JIMHUEH 3a/ICPIKKU.

[60] Takum 0O6pa3om, B Ka4ecTBE APYTOil COeTMHUTETbHON My(THI 3asIBJIeHA
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coequHuTeIbHasI MydTa uzBematesns 400 OXpaHHOTO BOJIOKOHHO-ONTUYECKOTO, B COCTaBE
KOTOPOTO MCITOJIb30BaHBI KOMOMHUPOBAHHBIE HHTEP(HEPOMETPHI, IIPEICTABIISIONIAs COOOMH
COEAMHUTEIbHYIO My(TY, B KOTOPOM pa3MeIleHa ONITUYECKAsl CXeMa U3BEIIaTels] OXPAaHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPXKAIAs 3JIEMEHTHI 3aMKHYTHIX KOHTYPOB, (POPMUPYIOIINX
CUTHAJIBl OTPAXXEHUM, Y KOTOPBIX OJHHU U T€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA Kabess
SIBJISTFOTCS] UYBCTBUTEIBHBIMU 3JIEMEHTAMU UHTEPPEPOMETPOB, B KOTOPBIX CO3TAETCS CIIBUT
(ha3bl 30HIUPYIOIIETO UMITYJIbCA B COOTBETCTBHMU C OKa3aHHBIM (PM3UYECKUM BO3JICHCTBUEM,
OJMHAKOBBIN VTSI 000MX KOHTYPOB, TPUUYEM OJUH 3aMKHYTBIM KOHTYP IMPECTaBIISIeT COOOMH
unteppepomerp Maxa-lLlennepa, a Ipyroit 3aMKHYTBIN KOHTYP MPEICTABIISET COOOi
untepdepomerp Canbsika. HeoOs13aTeIbHO, OJIMH U3 CIUIMTTEPOB ONTUYECKOM CXEMBbI
unTepdepomerpa Maxa-Llennepa BoiroTHeH Ha 6ase qupkysstopa. [Ipuuem uatepdepomerp
Maxa-Llennepa u nateppepomerp CaHbsIKa MPEACTABISIOT COOOI ABYXITyUeBbIE
UHTEepPEPOMETPHI, IIPUUEM YYBCTBUTEIILHOCTH ONITUYECKOM CXeMbl HHTepdepoMeTpa Maxa-
Llennepa Kk MEXaHUYECKUM BO3EHCTBUSIM OJIMHAKOBA HA BCEM MPOTSIKEHUU UyBCTBUTEIbHOMN
YaCTH, IPUUEM UYYBCTBUTEIBHOCTh ONTHYECKOM cXxeMbl UHTephepomeTpa CaHbsKa K
MEXaHUUYECKHMM BO3JIEHCTBUSIM MaKCMMaJjibHA B Hauaje ONTUYECKOT0 KOJIbla JJI000ro
HAIpaBJIEHUs] U 3HAUYUTEJIbHO HEUYBCTBUTEIbHA HA CAMOM JIaJIbHEM KOHIIE ONITUYECKOTO
KOJIbIIa (B CEpe/IMHE KOJIbIA), IPUYEM UYBCTBUTEIbHOCTH ONTUYECKOTO KOJIbIla TOCTEIIEHHO
CHWYKAETCsl OT HayaJia KOJIblA K CEPEIMHE KOJIbIIAa YYBCTBUTEIILHON YACTH, TPUUEM BETUUMHBI
CyMM CUTHAJIOB OTPaXKeHUsI KOHTYPOB UHTEP(PEPOMETPOB 3aBUCAT OT MOIITHOCTH U3ITydaTeIs,
BEJIMUMHBI OTBETBJICHHOMW JOJIM 3HEPTUU 30HIUPYIOLIETr0 UMITYJIbCa, HAUAJIbHOTO 3HAYCHUS
pa3HocTH (a3 BO3BpaIllaeMbIX CUTHAJIOB, 2 UBMEHEHHUE BEJIMUYMHBI CyMMBbI CUTHAJIOB OTPAXKEHUS
3aBUCUT OT CUJIbL, U JUHAMUYECKON XapaKTEPUCTUKU BO3EHCTBUS HA UYBCTBUTEIIbHYIO YACTh
u3Bematens. Heo6s3aTensHo, nHTepepomerp Maxa-Ilennepa He cOataHCUPOBaH, PUYEM
JUTMHBI 1€ MHTepdepomeTpa Maxa-LleHaepa BEBIpOBHEHBI C TOMYCTUMOM MOTPEITHOCTHIO,
3aBUCSIIIEH OT JJIUTEIIbHOCTH JIA3€PHOTO 30HIMPYIOIIEr0 UMITYJIbCA, ITPU ITOM JIJTMHA OJTHOTO
13 TIeY, TPU HEOOXOMMOCTH KOMIIEHCUPOBaHa KaKOH-IMOO0 ONITUUECKOM JIMHUEH 3a/ICPIKKU.
Heo06s3aTenbHo, onTUYecKast IMHUS 3aJCPIKKHU MIPEICTABIIIET COOOM OMTUUECKYIO JTMHUIO
3aJIEP)KKH, BBITIOJIHEHHYIO MTOCPEJICTBOM COEAMHEHHUS B ONITUYECKYIO LIEMb HEOOXO0IUMOM
JUTUHBI PE3€PBHBIX YKHUIT BOJJOKOHHO-OIITHYECKOT0 Ka0OeJIs MJIU BBITTOJIHEHHYIO B BUJIE KATYIIIKH
13 ONITUYECKOTO BOJIOKHA.

[61] Takum 0Opa3oM, B KaueCTBE APYroi OMTUIYECKOM CXeMBI 3asBJIeHa ONTUUeCcKas cxeMa
u3Bemarelst 400 OXpaHHOTO BOJTOKOHHO-ONITUYECKOTO, B COCTABE KOTOPOTO MUCIIOJIb30BAHBI
KOMOMHMPOBAHHBIE HHTEPPEPOMETPHI, MPEICTABIISAIONIAS COO0 KOMOMHUPOBAHHBIE
uHTEP(hEPOMETPHI TSl U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, PEATU3YIOIIUE
OIITUYECKYIO CXEMY, COJIEPIKAIITYIO 3aMKHYThIE KOHTYPbI, (DOPMUPYIOITUE CUTHAIIBI OTPAKEHUM,
y KOTOPBIX OJHH U T€ K€ OTPE3KH ONITUIECKOT'O BOJIOKHA KaOEIIs SIBIISIFOTCS UYBCTBUTEIIBHBIMU
3JIeMEHTaMH UHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CIIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa
B COOTBETCTBHUH C OKa3aHHBIM (DU3MUECKUM BO3/ICHCTBHEM, OTMHAKOBBIH /17151 00OMX KOHTYPOB,
MPUYEM OJIMH 3aMKHYTBIM KOHTYp MpeacTaBiseT codoi unreppepomerp Maxa-Llenaepa, a
JIPYTOM 3aMKHYTBIN KOHTYP MpeAcTaBisieT coooit untephepomerp Canbsika. HeobsizaTenbHo,
OJWH U3 CIUIUTTEPOB ONTHYECKOM cXeMbl HHTephepomeTpa Maxa-llenaepa BeIIIOIHEH HA
6a3e mupkymstopa. [Ipuaem, uateppepomerp Maxa-Ilennepa u uareppepomerp CaHbsika
MIPEACTABIISIOT COOOM IBYXTyUeBbIe HHTEPHEPOMETPBI, TPUUEM UYBCTBUTEIIHHOCTH OIITUUECKOMN
cxeMbl uHTEphepomeTpa Maxa-LleHaepa kK MEXaHUUECKUM BO3JCUCTBUSAM OJMHAKOBA HA
BCEM IPOTSHKEHUU YyBCTBUTEIILHOM YaCTH, IPUYEM UYBCTBUTEIBHOCTh OITUYECKON CXEMBbI
unrepdpepomerpa CaHbsika K MEXaHUYECKMM BO3ACHCTBUSIM MaKCUMaJjlbHa B Hayae
OINTUYECKOI'0 KOJIbI[A JTI000T0 HATPaBJIECHUS U 3HAUMTEIbHO HEUYBCTBUTEIILHA HA CAMOM
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JTAJIbHEM KOHILIE OIITUYECKOT0 KOJIbla (B CEPEMHE KOJIbLA), IPUYEM YyBCTBUTEIIbHOCTD
OINTUYECKOT0 KOJIbI[A MOCTETIEHHO CHMXKAETCSl OT HavaJjia KoJiblla K CepeuHe KOJIbIia
YyBCTBUTEIBHOW YaCTH, IPUYEM BEJIMUUHBI CYMM CUTHAJIOB OTPA’KEHUSI KOHTYPOB
UHTEp()EPOMETPOB 3aBUCIT OT MOIITHOCTH U3JTYJATeNIsI, BEIMYUHBI OTBETBIICHHOM JTOJIU SHEPTUU
30HUPYIOIIEr0 UMITYJIbCA, HAUaIbHOTO 3HAYEHUS pa3HOCTHU (ha3 BO3BpAIllaEMbIX CUTHAJIOB,
4 U3MEHEHUE BEJIMYMHBI CYMMBbI CUTHAJIOB OTPAKEHUSI 3aBUCUT OT CUJIbI, U TMHAMUYECKOM
XapaKTEPUCTUKU BO3JICUCTBUS HA UYBCTBUTEIIbHYIO YaCTh U3Beniatess. Heobs3aTenbHo,
unteppepomerp Maxa-Llenaepa He cOanmancupoBaH, MpUUeM JJIMHBI TIed uHTepdepomeTpa
Maxa-1{ennepa BBIpOBHEHBI C JOITYCTUMOL MOTPEIIHOCTHIO, 3aBUCSIIEH OT JJIUTEIbHOCTH
JIA3€PHOTO 30HAUPYIOLIETO UMITYJIbCA, IIPU 3TOM JIJIMHA OHOTO U3 IIeY, IPU HEOOXOIMMOCTH
KOMITEHCUPOBaHa KaKOW-IMOO OMTUUECKOM TUHUEH 3a1epkku. HeoOs3aTenpHO, onTuueckas
JIMHUS 3aJIEP’KKHU TIPEJCTABIISIET COOOM ONTUYECKYIO JIMHUIO 3a€PKKH, BHITTOJTHEHHYIO
MOCPEACTBOM COEIMHEHHS B ONTHUUYECKYIO [ETTh HEOOXOAMMOM IJTMHBI Pe3ePBHBIX KT
BOJIOKOHHO-ONTUYECKOTO Kabeslsi UJIM BHIMIOJTHEHHYIO B BUJIE KATYIIIKU U3 ONITUUECKOTO
BOJIOKHA.

[62] Takum oOpa3oMm, B KauecTBe APYroro Crocoda CUrHajJIn3aLuu 3asBJIeH Crocoo
CUTHAJIU3ALMU C UCTTOJIb30BaHUeM u3Beriatesis 400 OXpaHHOTO BOJIOKOHHO-OMTHUYECKOTO C
JIMHEMHOM YaCThIO C KOMOMHUPOBAHHBIMHU UHTEP(PEPOMETPAMHU, B COOTBETCTBUU C KOTOPBIM:
o0ecreynBaloT pa3MelleHUe YyBCTBUTEIIbHBIX 3JIEMEHTOB JIMHEMHOM YaCTH U3BeIATEe s
OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, TPEACTABIISIONIEH COOON pPa3BETBICHHYIO ONITUYECKYIO
CXeMY, KOTOPYIO TTOCPEICTBOM CIUTMTTEPOB, COSAUHUTEIIBHBIX MY(PT ¥ BOJIOKOHHO-
OINITUYECKOI0 Ka0ellsi pa3MeIlaloT Ha 3JIEMEHTAaX OrpakJeHus (Ha KO3bIpbKeE, W/WIM Ha
MOJIOTHE, W/UJIW Ha TIPOTUBOIIOIKOITHOM 3arpak/IeHuH), (GOPMUPYIOT JIa3€PHBII UMITYJIBC C
BBIXO/1a TPUEMOTIEPEIAIOIIETO YCTPOMCTBA HA BXO/T YIIOMSHYTOM JIMHEHHOM YaCTH U TTOJTYy4atoT
BO3BPAILIEHHBIE UMITYJIbCHI, SIBJISIIOLIMECS CUTHAIAMU OTPA’KEHUSI, HA BXOL
MpUeMOoTIEPEJAIOIIEr0 YCTPONUCTBA IO TOMY XK€ IMyTH, HO B 00pAaTHOM HAIPABJICHUU, TPUUEM
JIMHEMHAs YaCTh COJIEPKUT ONTUUECKYIO CXeMy KOMOMHUPOBAHHBIX UHTEPPEPOMETPOB IS
U3BELIATENIS] OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT0, COJIEPKAILYIO 3aMKHYThIE KOHTYPBI,
(hopMUPYIOIIHE CUTHAJIBI OTPAYKEHUH, Y KOTOPBIX OJHU U T€ KE OTPE3KU ONTUUECKOTO BOJIOKHA
Ka0eJIst SIBIISIOTCS YYBCTBUTEIILHBIMU JIEMEHTAMU UHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (DPU3NICCKUM
BO3/ICHCTBUEM, OJJMHAKOBBIN JIJIs1 00OMX KOHTYPOB, TPUUEM OJIUH 3aMKHYTbhI KOHTYP
npeacTaBisieT codoi uaTephepomeTp Maxa-Ilennepa, a Ipyroi 3aMKHYThIM KOHTYP
npeacTaisieT codoi uHTephepomerp CaHbsika, IPU 3TOM PETUCTPUPYIOT U3MEHEHUE
BEJIMYMHBI CYMMbI CUTHAJIOB OTPAKEHUS, COOTBETCTBYIOIIEE BEIMUMHE U XaPAKTEPY YIIPYromn
nedopMaIi 9yBCTBUTEITBHBIX 3JIeMeHTOB. HeoOs3aTeIbHO, CITIMTTEP-CYMMATOP U CIUTUTTEP-
oTpaxaTtenb uHTepdpepomeTpa Maxa-Llenaepa u crumrreps uaTepdepomerpa CaHbsika
pa3MenaT B OJHON COeAUHUTENTbHOMN My(dTe. HeoOs3aTenbHO, CINTUTTEP-CYyMMATOp U
CIUIMTTEP-oTpaxarteib uHTepdepomerpa Maxa-llennepa u crmurrepsl UHTEphEpoOMeTpa
CaHpsika pa3MeNniaroT B pa3HbIX COSIMHUTEIBHBIX My(dTax. Heobs3aTenpHO,
MpueMoTiepeJaroIIee YCTPOUCTBO SABISETCS peIeKTOMETPOM C OOBEAMHEHHBIM BXOI0M U
BbIX0/10M. Heobs13aTennbHO, O/TUH U3 CIUIMTTEPOB ONITUYECKOM CXeMbl MHTEpdhepomeTpa Maxa-
Llennepa BoIMOMHAIOT HA O6a3e HUpKyIsiTopa. Heobs3aTenbHO, pa3BETBICHHYIO ONITUYECKYIO
cxeMy unrepdepomerpa Maxa-Llennepa BbIOTHEHSIOT C BO3MOKHOCTHIO ()OPMUPOBAHUS
CUTHAJIOB MHTEp(EPEHIMU B TIPSMOM HarpasjieHun. HeoOs3aTenbHO, pa3BEeTBIICHHYIO
ONITUYECKYIO CXEMY BBIITOJIHEHSIOT C BO3MOXHOCTBIO OTPaXXEHUsI B OOpaTHOM HaIlpaBJIEHUH
CUTHAJIOB MHTepdepeHIyH, chopMUPOBAHHBIX HHTEphepoMeTpoM Maxa-lleHepa B mpssMom
HaIpaBJIEHUM, TJIe 00ECIIEUMBACTCS UX TIOBTOPHOE pa3/ieJIeHUE U ITPOXOKIEHHUE MU OTPE3KOB
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YYBCTBUTEIBHBIX 3JIEMEHTOB B OOpAaTHOM HAIIPABJICHUU C TOBTOPHBIM U3MEHEHHEM (pa3bl
CUTHAJIOB, IOCJIE YEro 00eCneunBaeTCsl OKOHUYATEIbHOE CJI0KEHUE CUTHAJIOB OTPAXKEHUS, UX
uHTephepupoOBaHUE U CIIEJOBAHUE K TPUEMHOMY ycTpoicTBy. Heobsi3aTenbHO, curHail,
chopMupoBaHHbIN HHTEpPepomeTpoMm Maxa-Llennepa B mpssMOM HampaBIICHUH, TIEpEAAETCS
B Pa3BETBJIIEHHON ONTUYECKON CXEME MO OTACIBHOMY IIyTH K IIPUEMOTIEPEAAIOIIEMY
ycrporcTBy. ITpudem, obecnieunBaroT uuteppepomerp Maxa-Llenaepa u obecrieunBaroT
unTepdepomerp CaHbsIKa, IPEICTABIISIONIHE COOOM IBYXTy4eBbIe MHTEPHEPOMETPBI, TPUUEM
YYBCTBUTEIBLHOCTh ONTUUYECKOM cXxeMbl HHTEphepomeTpa Maxa-Llenaepa k MeXaHUYECKUM
BO3JCUCTBUSIM OJJMHAKOBA HA BCEM IMPOTSIKEHUN YyBCTBUTEIILHON YaCTHU, TPUYEM
YYBCTBUTEIBHOCTh ONTUUECKOM cxeMbl MHTEphepoMeTpa CaHbsIKa K MEXaHUYECKUM
BO3/IEHCTBUSIM MaKCUMaJIbHA B HA4aJIe OMTUYECKOTO KOJIbIIA JIIOOOr0 HAIPABIIEHUS U
3HAYUTEJIbHO HEUYBCTBUTEIbHA HA CAMOM JAJIbHEM KOHIE ONTUYECKOT 0 KOJIbLA (B CEpEAUHE
KOJIbLA), IPUUEM UYBCTBUTEIIbHOCTh OIITUYECKOTO KOJIbLA IOCTEIIEHHO CHUXKAETCS OT HaYalia
KOJIbIIA K CEPEAMHE KOJIbLIA YyBCTBUTEIILHON YACTH, PUYEM BEJIMUMHBI CyMM CUTHAJIOB
OTPaXEHHUsI KOHTYPOB UHTEPGHEPOMETPOB 3aBUCSIT OT MOITHOCTH U3JTy4aTessl, BEJIMUNHBI
OTBETBJICHHOM JOJIM 3HEPTUU 30HAUPYIOLIETO UMITYJIbCA, HAYAJIbHOI'O 3HAYEHHUS PA3HOCTHU
(a3 Bo3BpaIaeMbIX CUTHAJIOB, & UBMEHEHUE BEJIMYMHBI CYMMBI CUTHAJIOB OTPa’KeHUSI 3aBUCUT
OT CWJIbI, IMHAMUYECKON XapaKTEPUCTUKHU BO3ACUCTBUS HA UYBCTBUTEIILHYIO YACTh U3BELLATEIIS
u 1 uaTepdepomerpa CaHbsIKa - OT MECTa BO3JEMCTBUS HA YyBCTBUTEIILHYIO YaCTh
u3BeIaTes, Mpu 3ToM uHTeppepomeTp Maxa-Llenaepa He cOataHcupoBaH, IpUIEM JJIUHbI
ied uHTepdepomeTpa Maxa-L{eHmepa BEIpOBHEHBI C JOITYCTUMOM ITOTPEITHOCTHIO, 3aBUCSIIICH
OT JUIMTEIBHOCTH JIA3€PHOIO 30HAUPYIOLIETO UMITYJIbCA, IPU 3TOM JUIMHY OJHOTO U3 IUIEY,
Py HEOOXOUMMOCTH KOMIIEHCUPYIOT KAKOU-TMOO ONITUYECKOM JIMHUEH 32 PIKKH.

[63] Ha ¢ur. 5 mokazana nmpumepHasi pyHKIMOHAIbHAS CXeMa U3BEIIATEIs] OXPaHHOTO
BOJIOKOHHO-OIITUYECKOT'0, B COCTaBE KOTOPOTO UCTIOIB30BaAHBI COBMECTHBIE MUHTEPHEPOMETPHI.
[IpennouyturenbHO, HE OTPAHUYMBASICH, TPEAIAraeMblil u3BemaTeab S00 oXpaHHBIN
BOJIOKOHHO-OINTUYECKHIA, B COCTABE KOTOPOT'O UCIIOIB30BaHbI COBMECTHBIE MHTEP(HEPOMETPHI
CO CCBUIKOM Ha (Ur. 5, COIEPKUT, IO MEHBIIIEH Mepe: TprueMoIiepearoliee ycrpoictso 501,
cojiepkKaliiee BbIYMCIUMTETLHOE YCTPOUCTBO U OJUH UJIM HECKOJIBLKO PEIEKTOMETPOB, B TOM
Yuclie, ¢ 00bEMHEHHBIMM BBIXOJAMU U3JTyUaTellsl U IPUEMHUKA CUTHAJIOB, K KOTOPBIM
MOJIKJTF0YAETCS TpaHCHOPTHas 4acTh 502 ontuueckor cxeMbl u3Bemarens. [IpeamnoururensHo,
HE OrpaHUYMBASICh, TpaHCIIOPTHAA YacTh 502 usBemaresns S00 COCTOUT U3: OTPE3KOB
BOJIOKOHHO-OIITUYECKOT O Kabesi, COEAUHUTENIbHBIX 3JIEMEHTOB, AeIUTeNs 503 MOIITHOCTH
JIa3€PHOTO UMITYJIbCA, COCTOSIIETO U3 CINIUTTEPOB, 0OECIIEUMBAIOIIMX CHUKEHUE MOIITHOCTH
SHEPIMU JIA3€PHOI'0 UMITYJIbCA B PACIPEACIIEHHON ONITUYECKOMN CXeME U3BEIATENS 10
HeoOxouMoro ypoBHs. [IpennoyTuTebHO, HE OTPaHUYUBASICH, YyBCTBUTEIBHbBIC 3JIEMEHTHI
cocToAT u3: crurTepa 504, pa3Aestoero SHEPru0 30HAUPYIOLIErO UMITYJIbCa HA 1BE YaCTH,
oTpe3koB 505, 506 UyBCTBUTENBHBIX 3JIEMEHTOB BOJIOKOHHO-ONITUYECKOTO KabeJIsl, CIUIUTTEPOB
507-510, mpuuem uHTEphepoMeTp MalkikenbcoHa 00pa30BaH COBMECTHO OOIIUM CITUTTEPOM
504, o01mMMH OTpe3KamMu Kadess 4UyBCTBUTEIbHBIX 31eMeHTOB 505 u 506, oOmmMu
crTTepaMu-paszaenurensamu 507, 508 u crumrrepamu-oTpaxkarensmu 509, 510,
untepdepomerp Canbsika 06pa3oBaH COBMECTHO OOIIUM CIUTUTTEPOM 504, OOIIIMMU OTPE3KAMU
KabeJist 4yBCTBUTEIBHBIX 5ieMeHTOB 505 u 506, ob1mmmu crrTepaMmu-pasaenuresismu 507,
508 ¢ 3aMKHYTBIMU BbIBOJAMU U KaTyiikou 511. IIpeanouyrureabHo, He OTpaHUUYMBASCH U
HeoO0s13aTeNIbHO, CIUIUTTEPHI 504-510, pa3MelieHbl B OJJHO UIU HECKOJIbKHUX COSTMHUTETbHbBIX
MydTax. B kauectBe npumMepa, HO HE OrPAHUYEHUS, JIEMEHTHI HHTEPPEPOMETPOB
Matikenbcona 1 CaHbsIKa MOTYT OBITh Pa3MEIIeHbI B OJTHOM WUJIM B PA3HBIX COEIMHUTEITbHBIX
My Tax, C OTHOM CTOPOHBI UJIH C IBYX CTOPOH OTPe3K0B 505, 506 4yBCTBUTEIbHBIX 3JIEMEHTOB.
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[TpeanoutuTenbHO TPAHCHOPTHAS YACTh COJIEPIKUT HECKOJIbKO OTBETBIIEHUI (KAK MUHUMYM
O KOJIMYECTBY KOHTPOJIMPYEMBIX 30H U IPUMEHEHHOM ONITUYECKOUN CXEMBI JIEJICHUSI SHEPTUX
30HIUPYIOLIETO UMITYJIbCA IEIIUTENS ), KOTOPBIE MTOCTYIAIOT HA BXOJ COOTBETCTBYIOIIETO
crumutTepa 504, pa3MEIIeHHOTO B COOTBETCTBYIOIIEH COeTMHUTENbHON My(dTe. B kauecTBe
MpuMepa, Ho He OrpaHudeHus], CIMTTEPbI 509, 510 KaX Al MOTYT OBITH peaJIM30BaHbI HA
0ase MUPKyIITOPOB. B KauecTBe mpuMepa, HO He OTPaHMUYCHMS], BMECTO KaTYyIIKK 511 MOKeT
OBITh UCIIOJIL30BAHA UHAS ONITUYECKAS JIMHUS 3a/IEP)KKHU, HAIIPUMED, HE OTPAHUUMBASICh
BBITIOJIHEHHASI TTOCPEJICTBOM COEMHEHUSI B OIITUUYECKYIO LIETTh HEOOXOAUMOM JITTUHBI PE3EPBHBIX
YKUJT BOJIOKOHHO-OIITUYECKOTO KaOesl.

[64] Takoi uzBemarenb 500 OXpaHHBINA BOJIOKOHHO-OIITUYECKUH TPEAIIOUYTUTENIBHO, HE
OT'pPaHUYUBASCH, pabOTaeT ciaenyomuM oopa3oM. [IpenmnouTureIbHO, HE OTPAHUIUBASICH,
OT UCTOYHHUKA JIA3€PHOTO U3JIyUYECHUS B ONITUUECKYIO CXEMY Ha BXOJ TPAHCIIOPTHOW YaCTH
YCTPOMCTBA U J1aJiee Ha BXOJ ACIIUTEIISI MOIIIHOCTH MTOCTYIAET KOPOTKMUIA JIAa3€pPHBII UMITYJIbC,
Ha JAEIUTENIe MPOU3BOIUTCS JIEJIEHUE MOIIHOCTA UMITYJIbCA HA 10JM. [IpearnouTuTenbHo, He
OrPaHUYMBASICh, JEJIUTEIb BBIIIOIHEH U3 CIUIMTTEPOB C PA3JIMYHOM CTENEHBIO AEICHUS,
PACIIOIOKEHHUE CIUTUTTEPOB JEITUTENSI COOTBETCTBYET OITUUECKOM CXEME YCTPOWCTBA U CTPOTO
He onpenensiercs. [ [peanoyTuTennbHO, HE OrPAHUUMBASChH, PA3IETICHUE SHEPTUU 30HIMPYIOLIETO
UMITYJIbCA TTPOU3BOJAUTCS 10 HEOOXOIMMOT'O YPOBHSI MOIITHOCTH B 1IEJIsIX 0OecrieyeHust
BEJIMYMHBI CUTHAJIOB OTPaKEHUsI, COOTBETCTBEHHO, MHTep(PepoMeTpa MalikebCOHA U
unteppepomerpa CaHbsiKa OT UyBCTBUTEIBHOM YACTU ONITUYECKON CXEMBbI YCTPOICTBA B
HOMHHAJIbHOM JUANA30HE IIKAJIbl U3MEPEHUMN IIPUEMHOTO ycTporcTBa. [IpeamnouyrurensHo,
HE OTPAHUYMBASICh, BPEMsI IOCTYIUIEHUS] UHTEP(PEPUPYIOLIUMX CUTHAJIOB Ha BXOJI IPUEMHOTO
YCTPOMCTBA 3aBUCUT OT CKOPOCTHU PACIIPOCTPAHEHHS JIA3EPHOTO U3JIYUYEHHS B MaTEpUAIIE
OINTUYECKOT'O BOJIOKHA, OT JJIMHBI TPAHCTIOPTHOW YACTHU U JJIMHBI YyBCTBUTEIILHON YaCTH,
BKJIIOUAS JJIMHY PETYJIMPOBOYHBIX KaTylIek. [[pearnoyTuTennbHO, He OrpaHUYUBASICh, BETMUUHA
CUTHAJIOB OTPa’KE€HUsI, COOTBETCTBEHHO, MHTepepomeTpa MalikeapcoHa U UHTEphEepoMeTpa
CaHbsika 3aBUCHUT OT CTETIEHU 3aTyXaHHUs CUTHAJIA B ONITUYECKOM BOJIOKHE, CTETICHH JIEJICHUS
SHEPIUM 30HAUPYIOLIETO UMITYJIBCA B TPAHCIIOPTHOM YAaCTH YCTPOMCTBA, BEJIMUUHBI CABUTA
(a3 Bo3BpaIllaeMbIX CUTHAJIOB UYBCTBUTEJIbHOM YaCTH YCTPONCTBA, CBA3aHHOM C PA3HOCTHIO
(hOPMBI U ITTUHBI MyTEH IBUXKEHUS UMITYJILCOB B BOJIOKHE K MECTY OKa3aHUsI BO3/IEHCTBUSI.
[TpennouyturenbHO, HE OTPAHUYUBASACH, U3BMEHEHHUE BEJIMUUHBI CYMMBbI CUTHAJIOB OTPAXKEHUS
3aBUCHUT OT CUJIbI U IMHAMHWUYECKOMN XapaKTEPUCTUKU BO3JEHCTBUS HA YyBCTBUTEIBHYIO YACTh
M3BEIIATENS], BOZHUKAIOIIEH OT JUHAMHAYECKOT O BO3JAEHCTBUSI HAPYILIUTEIISI HA KOHCTPYKIIHMIO,
Ha KOTOPOW 3aKpeIjIeHa YyBCTBUTENIbHAS YaCTh YCTpoicTBa. [IpennoururensHo, He
OT'PAaHUYMBASICh, OTITUUECKAS CXeMa KaK10M KOHTPOJIUPYEMOM 30HBI UCTIONIB3YET JIF000M
MeTOJ1 peIEKTOMETPUUECKOTO UBMEPEHUS, B TIOOOM COYETAHUM, B TOM YUCIIE METO/]
JIBYXJIYYEBBIX UHTEPPEPOMETPOB, B TOM UHUCIIE METO/IbI UHTEpepomeTpa MalikelnbcoHa U
unTeppepomerpa CaHbsIKa, U COJIEPKUT, COOTBETCTBEHHO, KOHTYp UHTephepoMeTpa
MaitikenbcoHa M KOHTYp uHTephepomeTpa Canbska. [IpeanoyturenbHo, He OTpaAHUUUBASCH,
OJIHU U T€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA Ka0ess OJJTHOBPEMEHHO SIBJISIOTCA
YyBCTBUTEJbHBIMU 3JIEMEHTAMU 000MX HHTEP(PEPOMETPOB, B KOTOPBIX CO3AETCS CIBUT (Pa3bl
30HIUPYIOIIETO0 UMITYJIbCA B COOTBETCTBUU C OKa3aHHBIM (PU3UUECKUM BO3/IEHCTBHUEM,
OJIMHAKOBBIM [1J151 000MX KOHTYPOB. [ IpeaAnoyTuTebHO, He OrPaHUYUBASICh, YYBCTBUTEIBHOCTD
ONTUYECKOM cXxeMbl UHTephepoMeTpa CaHbsKka K MEXaHUYECKUM BO3JIEHCTBUSIM MaKCUMaJIbHA
B HauaJie ONMTHYECKOTO KOJIbLA (CO CTOPOHBI crutuTTepa 504) 11000r0 HAIIpaBIeHUS U
3HAUUTEJIbHO HEUYBCTBUTEIIbHA HA CAMOM JAJIbHEM KOHIE OIITUYECKOTO KOJIbLA (B CEPEANHE
KOJIbLa Ha KaTylKe 511), mpuyemM 4yBCTBUTEIBHOCTh ONITUYECKOTO KOJIbLA ITIOCTEIIEHHO
CHIKAETCS OT HayaJla KOJIbLA K CEpEAMHE KOJIbLA YYBCTBUTEIbHON YACTH, BEJIMYMHA CYMMBI
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CUTHAJIOB OTPAXKEHHUS 3aBUCUT OT MOIIIHOCTH U3J1ydaTessl, HAa4ajJbHOI'O 3HAUYEHHUS Pa3HOCTH
(a3 Bo3BpaIiaeMbIX CATHAJIOB M MECTA BO3IEHUCTBUS, 2 NI3MEHEHHE BEIMIMHBI CyMMBI CHTHAJIOB
OTPAXKEHUS 3aBUCUT OT CUJIbI U JMHAMUYECKON XapaKTEPUCTUKH BO3JIEUCTBUS HA
YyBCTBUTEJIBHYIO 4aCTh U3Bewarens. [IpeanoururenbHo, HE OTPaHUUMBASICD,
YYBCTBUTEIBHOCTb ONTUUYECKON CXeMbl MHTEphepoMeTpa MalikenbCcoHa K MEXaHUUECKUM
BO3JIEHUCTBUAM OIMHAKOBA HA BCEM IPOTSKEHUH UyBCTBUTEIIBHON YaCTH OIITUYECKON CXEMBI,
BEJIMYMHA CUTHAJIA OTPAKEHMS 3aBUCUT OT MOIIIHOCTH U3JTy4aTelIsl, HAYAJIbHOTO 3HAYCHUS
pa3HocTu ¢a3, a U3MEHEHUE BEIMYMHBI CYMMBbI CUTHAJIOB OTPAXKEHUS 3aBUCUT OT CUJIBI U
JMHAMHYECKON XapaKTEPUCTUKU BO3ACHCTBUS HA YyBCTBUTEIBHYIO YACTh U3BEIATES.
[TpeanouturenbHO, HE OrPAHUUUBASICH, PA3OMKHYTbBIM KOHTYP ONITUYECKOW CXEMBI
uHTepdepoMerpa MalikerbCcoHa, MPECTaBIsET COOO HeCOATAaHCUPOBAHHBIN ABYXTyUeBOM
uHTephepoMeTp MalikenbCcoHa, METO/ MOJIYUEHUSI CUTHATIOB pedIeKTOMETPUUECKUM, 1151
padoTel uHTEphEpOMETPa MPEANTOYTUTETHLHO, HE OTPAHUYUBASICH, HEOOXOAMMO BbIPABHUBAHUE
MeXAY COOOM JUIMHBI IJIeY UyBCTBUTEIBHOTO 3JIEMEHTA C JOMYCTUMOMN MO PEIHOCTBIO,
OIpEAENIEMON IIMPUHON 30HAUPYIOLIEro umItyibca. [IpeanoururenbHo, HE OTPAHUUMBASICH,
o0t 115t IBYX uHTEphepoMeTpoB crummtTep 504 MPOU3BOIUT pa3aesieHUe MOIITHOCTH
30HAMPYIOLLIET0 UMITYJIbCA HA IBA HATIPABJICHUS B pa3Hble BOJIOKOHHO-ONTUYECKHE Kabenu
505 u 506, oOpa3yroiye oOIKi YyBCTBUTENBHBINM 3JIEMEHT YCTPOUCTBA. BTOpBIE KOHIIBI
KaOeJIsl YyBCTBUTEIbHBIX JIEMEHTOB MOJIKII0YatoTCs crmutrepam 507 u 508 miist pa3aeneHust
MyTeH CIIEIOBAHUS YaCTeW 30HAUPYIOLIEr0 UMITYJIbCA K OTPaXaTENSIM PA30MKHYTOTO
JIBYXJIy4eBoro uHTepdepomerpa Maiikenbcona (k crumrrepam 509, 510 ¢ 3aMKHYTHIMU
ONITUYECKUMU BBIXOJIAMH, 00Pa3yIOLIMMU OTpaXaTelb) U 11 GOPMUPOBAHUS 3aMKHYTOTO
koutblia uHTepdepomerpa CaHbsiKa (3aMKHYTBIE BBIBOJIBI MeX Ty crumutTepamu 507 u 508 ¢
MTOMOIIBIO KaTymiku 511). BeixogHoit curnan uHTepdepomeTpa MalkerbcoHa U
unteppepomerpa Canbsika GopMUpyeTCs Ha BbIXO/IE CIUTTepa 504 mocie0BaTeIbHO B
COOTBETCTBHH C 3aJePKKOM, YCTAHOBIIEHHOM MeX 1y uHTephepomerpamu. s 3aaepiKku
CUTHaJIa OTPAXKEHUSI 3AMKHYTOr'0 KOHTYpa unrepdepomerpa CaHbsiKka yCTaHABIMBACTCS
peryJimpoBoYHas Katymka 511, 1jmMHa KOTOPOH pacCUMTBIBAETCS UCXOISI U3 YCIIOBUS: BPEMSI
3aJIeP>KKW CUTHAJIA I0JKHO OBITh HE MEHBIIIE NIMTEIbHOCTH 30HIMPYIOUIErO UMITyJIbca. B
KauyecTBe IpUMepa, HO He OTPAHUUEHUS, BMECTO KaTYIIKU 511 MOXeT OBITh UCIIOJIb30BaHA
VHAasI OIITUYECKAS JIMHUSA 3aJIEP>KKH, HAIIPUMED, HE OTPAHNYMBASCH BBIIIOJIHEHHAS ITOCPEICTBOM
COE/IMHEHHS B ONITHUUYECKYIO LIETTh HEOOXOUMOM ITTUHBI PE3EPBHBIX JKUJT BOJIOKOHHO-
onTtrueckoro kabems. [Ipu HEOOXOIMMOCTH C 1eTTBI0 BHIPABHUBAHUS JJIMHBI TTIEY
Pa30MKHYTOr0 KOHTYpa uHTepdepomMeTpa MakikelIbCOHA YCTAHABIMBAETCS PETYIMPOBOYHAS
KaTylIKa B 00JIee KOPOTKOM ILJIeUE PA30MKHYTOI'O KOHTYPA, YCTPAHSs CYLIECTBEHHYIO PA3HULLY
B JUIMHAX TUTIeY HHTEppepomeTpa MalikenbcoHa. B kauecTBe mpumepa, HO HE OTpaHUYEHUS,
BMECTO TAKOM KaTYIIIKKU TAK)KE MOKET OBITh UCITOJIb30BAHA UHAST ONITUUECKAS] IMHUSI 3aJIEPIKKH,
HAIIpUMED, HE OTPAHNYMBASCH BBIIIOJIHEHHAS ITOCPEICTBOM COEIMHEHUS B ONITUYECKYIO LIETTh
HEOOXOIMMOM IJTUHBI PE3EPBHBIX JKUJI BOJJIOKOHHO-OIITUYECKOT0 Kabens. [IpeanoururensHo,
HE OIPAHUYUBASICH, U1l UCKIIFOUEHHUS] HAJIOKEHUS BO BDEMEHU CUTHAJIOB OTPAXKEHUSI OT
3aMKHYTOT'O U PA30MKHYTOT'O KOHTYPOB IPYU HEOOXOUMOCTH B OJTHOM U3 KOHTYPOB
YCTAHABJIMBAETCS JOIIOJHUTENIbHAS KATYIIKA U3 TOTO K€ OITUYECKOTO BOJIOKHA UJIM UHAS
anrnapaTHas JIMHUS 3a€P>KKH, KaK 3TO OMMCAHO B HACTOSIIEM NTOKYMEHTE. [ [peanoyTuTensHo,
HE OrPaHUYMBASICh, A/IPECALMS U IPUCBOEHUE YCIIOBHBIX HOMEPOB UyBCTBUTEIbHBIM YACTAM
YCTPOMCTBA (KOHTPOJIUPYEMBIM 30HAM) ITPOU3BOIUTCS BBIYMCIIUTEIILHBIM YCTPOWCTBOM Ha
OCHOBAaHUM BPEMEHHM IPUXO0/Ia IBYX CUTHAJIOB, COOTBETCTBEHHO, UHTEp(PepoMeTpa
Maiikenbcona u uHTepdepomerpa Canbska. [IpeanoyTurenbHo, He OTPAHUUMBASICh, K TI000
YaCTU ONTUYECKON CXEMBI YCTPOWCTBA 10 JJIMHE TPAHCIIOPTHOM YaCTU MOTYT NOAKJIIOUATHCS
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KOHIIEBBIE OIITOBOJIOKOHHBIE TATUMKHU CO CTATUUECKON MH(pOpMAaIUel U Apyrue
KOHTPOJUPYEMBIE YUACTKH, UCTIOTB3YIOIINE HHBIE METO b (POPMUPOBAHUS
pedIeKTOMETPHUIECKOTO OTKIIMKA.

[65] ITIpennouTUTENBHO, HE OTPAHUYMBASICH, OTIMCBIBAEMbIN M3BelaTesb SO0 OXpaHHbIN
BOJIOKOHHO-OITUYECKUH, B COCTABE KOTOPOTO UCITOJIb30BAHBI COBMECTHBIE MHTEPHEPOMETPHI,
OTHOCHUTCS K TEXHUYECKHUM CPEJICTBAM OXPaHbl, B KOTOPBIX B KAYECTBE YYBCTBUTEIILHOTO
3JIEMEHTA UCTIOJIb3YETCsl OJHOMO/OBBIN ONTOBOJIOKOHHBIN Kabenb. [IpeanoururensHo, He
OrPpaHUYUBASICH, OTIMCBIBAEMOE YCTPOMCTBO MpeHA3HAUEHO /ISl 30HAJIbHON OpraHU3alUU
pyoesxeit oxpansbl. [IpeAnoYTUTENBHO, HE OTPAHUYUBASICH, OTIUCHIBAEMOE YCTPOUCTBO MOXKET
paboTaTh B YCIOBUSIX MOBBIIIEHHBIX MIPOMBIIIIIEHHBIX TTOMEX U MMPUPOJTHBIX BO3ICHCTBUM U
MpeIHa3HAUYEHO JIJISl OXPAHbI TEPPUTOPUIL, OOYCTPOECHHBIX TMOKUMU CETUATHIMU
3arpakJICHUsIMH, C KO3bIPbKAMHU U HABEPIIMEM U3 APMUPOBAHHOMW KOJIFOUEH JIEHThI WJIK Ha
3arpaxaAeHusIX, 0OYCTPOCHHBIX YaCTUIHO TMOKMMHU U YIIPYTHMHU 3JIEMEHTAMHU, BKITIOUas
CUTHaIM3aluIo nojkomna. [ IpernoyturenbHo, HE OTPAaHUUYMBASICh, TPEAJIATAEMOE YCTPOHUCTBO
MMOCTPOEHO C MPUMEHEHHEM CTAaHIaPTHOTO TUIIOBOTO 00OPYI0BaHUS, TPUMEHSIEMOTO B
OITOBOJIOKOHHOW TEXHUKE U CIIENMATIbHOTO MPOTrpaMMHOT0 ooecneueHust. [IpeanouturensHo,
HE OTPAHUYUBASICh, IIPEIJIAra€MOE YCTPONCTBO MO3BOJISIET ONMPEAEISATh MECTO OKA3aHUS
BO3/IEWCTBUSI HA KOHCTPYKUMIO, ITPEBBIIIAIOIIECTO JOIMYCTUMbIEC 3HAUCHUS, KAK MUHUMYM, C
TOYHOCTBIO 10 pa3MepPOB KOHTPOJIUPYEMON 30HBI U C JOMOJIHUTEIBHON TOITYCTUMOMN
TOYHOCTBIO BHYTPH KOHTPOJIUPYEMOM 30HBI C IPUMEHEHUEM TTPOTPAMMHOTO obOecIeueHus,
WCIIOJIb3Y$1 COOTHOIIIEHUE CUTHAJIOB OTPAXKEHUSI KOOPIMHATHO-3aBUCUMOI'0 3AMKHYTOT'O
KoHTypa (uHTepdepomeTpa CaHbsIKa) U KOOPIMHATHO-HE3ABUCUMOT'O PA30OMKHYTOI'O KOHTYpa
(uaTephepomeTpa MalikenbcoHa). [IpearnouTuTebHO, He OrpaHUYMBASICH, B KOHIIE
3aMKHYTOT'O KOHTYpa WM B 000UX IUIeyax pa30MKHYTOTO KOHTYpa YCTaHABIIMBAIOTCS
JIOTIOJTHUTEIbHBIE KATYIIIKU U3 TAKOT'O K€ ONTUYECKOT O BOJIOKHA WUJIM UHBIE allllapaTHbIe
JIMHUM 33EPKKH, KAK 3TO OIMCAHO B HACTOSIEM JIOKyMeHTe. [IpennouyrurenbHo, He
OrPAaHUYUBASICh, UCTIOJIB3YIOTCS] OIITUYECKUE )KUIThI PA3HBIX IJI€Y B ABYX PA3HBIX BOJIOKOHHO-
OINTUYECKUX KabeJIsiX, pacloI0KEHHBIX HA PA3HBIX YACTSIX 3aTPAXKICHUNA U KOHCTPYKLUIA.
[TpeanoyTuTenbHO, HE OrPAHUYUBASICH, ONITHUECKUE BOJIOKHA TPAHCIIOPTHOM YaCTH YCTPONCTBA
YACTUYHOT'O KOHCTPYKTUBHO MPOXOASAT B BOJJOKOHHO-ONTUYECKHMX KaOeJIsIX C BOJJOKHAMU
YyBCTBUTEILHOM YAaCTH YCTPOUCTBA UK B OTNIENbHBIX Kabensx. [IpeamnoururensHo, He
OrpaHUYUBASICH, ONITUUECKHE BOJIOKHA YyBCTBUTEIILHOM YaCTU YCTPONUCTBA OJTHOBPEMEHHO
SIBJISIFOTCSI JIMHUSIMU 3a€PKKU JIJI 30HIMPYIOIIETO UMITYJIbCA U IOJDKHBI OBbITH HE MEHEe
3aJJaHHOM JUTMHBI, IIPU 3TOM ISl KOHTPOJIMPYEMBIX 30H, pa3Mepbl KOTOPBIX MeHee TpeOyeMoi
JUTMHBL, B OIITUYECKYIO LEIb UYBCTBUTEIBHBIX 3JIEMEHTOB ITOCIIEA0BATEIBHO YCTAHABIMBAKOTCS
KOMIIEHCAMOHHBIE KATYIIIKH WY JJIMHA BOJIOKOH UYBCTBUTEJIBHOTO 3JIEMEHTA YBEIIUUMBACTCS
3a CYET MOCJIeA0BATEIbHOTO BKIIOUEHHS PE3EPBHBIX JKUJT BOJIOKOHHO-OIITHYECKOTO Kabesst
B 000MX IJIe4ax YyBCTBUTEIILHOTO 3JIEMEHTA (KaK 3TO OCYIIECTBIEHO CO CChUIKON Ha
OIMKMCAHHBIE B HACTOSAIIEM JOKYMEHTE alllapaTHBIE JIMHUU 3aJIEPIKKH).

[66] Takum 0O6pa3om, B KauecTBe ONMchiBaeMoro u3Bemaresis 500 OXpaHHOTO BOJIOKOHHO-
OINTUYECKOI'0, B COCTaBe KOTOPOTO MCIOJIb30BaHBI COBMECTHBIE UHTEP(EPOMETPHI, 3asIBJIICH
M3BELIATE]Ib OXPAHHBIA BOJTOKOHHO-ONTUYECKUI, B COCTABE KOTOPOT'O UCIIOJIb30BAHBI
COBMECTHBIC HHTEP(HEPOMETPHI, IO MEHBIIIECH Mepe, COACPIKAIIMI CTAHIMOHHYIO YacCTh C
MpUEMOTNIEPEAAIOIIUM YCTPOMUCTBOM, COEIMHEHHBIM C JIMHEHHOM YaCThIO YITOMSIHYTOT'O
U3BELIATEIIs], TPUYEM JIMHEMHAS 4YacTh MPEACTABIISIET COOOM PAa3BETBICHHYIO ONTUUECKYIO
CXEeMY Ha OCHOBE CIUIUTTEPOB M BOJIOKOHHO-OIITUUECKOT'0 Kabesist, KOTOPhIE MOCPEICTBOM
COCIMHUTEIBLHBIX MY(DT U TPAHCIIOPTHOT'O KAa0eIIsl CBSI3BIBAIOT MEX Ty COOOM
MIPUEMOTIEPEAATIOIIEE YCTPONUCTBO U YyBCTBUTEIILHBIEC 3JIEMEHTHI U3BEIIATEISI OXPAHHOTO
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BOJIOKOHHO-OIITUYECKOT' 0, COJIEPKALLYIO 3aMKHYTbBIA U PA30OMKHYTBIA KOHTYPHI,
(hopMUPYIOIITHE CUTHAITBI OTPaKEHHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUIECKOTO BOJIOKHA
KaOeJIsl IBJIIOTCS UyBCTBUTEIIBHBIMU 3JIEMEHTAMU UHTEP(HEPOMETPOB B KOTOPBIX CO3AAETCS
cABUT (pa3bl 30HAUPYIOIIETO UMITYJIbCA B COOTBETCTBUM C OKA3aHHBIM (DPU3NIECKUM
BO3/ICMCTBUEM, OJTMHAKOBBIMN /111 00OUX KOHTYPOB, PUYEM 3aMKHYThIN KOHTYP MPEJACTABIISET
co6oi1 untepepomerp CaHbsIKa, a pA3OMKHYTBIN KOHTYP IIPEACTABIISIET COOOMH
uHTephepomeTp Malikeabcona. Heo0s3aTembHO, CINTMTTEPHI pa3aeIuTeld MHTEphepoMeTpa
CaHbsiKa M CIUTUTTEPHI OTpakaTelu uHTephepomeTpa MalikenbcoHa pa3MelleHbl B OHOM
coeqHUTENTbHON My(dTe. Heobs13aTenbHO, CIUMTTEPHI pas3aenuTenu unrepdepomerpa CaHbska
U CIUTUTTEPBI OTpakaTesid uHTephepoMeTpa MaikeaIbcoHa pa3MeIleHbl B PA3HbIX
coemMHUTEIbHBIX My(dTax. HeoOs3aTenpHO, TpuemMorniepeiaroniee yCTpOUCTBO SBIISIETCS
pedaekToMeTpoM ¢ 0OBETUHEHHBIM BXO0M M BbIX0A0M. HeoOs3aTennbHO, pa3BeTBICHHAS
OITUYECKAS CXEMa COJIEPKUT ONTUUYECKYIO JIMHUIO 3a€PKKH, BBIIIOJIHEHHYIO ITOCPEICTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-
ONITUYECKOT0 KaOellst UM KaTYIIKHU U3 ONITUUECKOTo BoJIokHa. HeoOs3aTenbHO, CIUTUTTEPHI
OTpaXaTEJIM ONITUYECKON CXeMbI MHTepdepomeTpa MalikeTbCOHA BBITIOJTHEHBI Ha 0a3e
UPKYJISITOPOB UM CIUTUTTEPOB. HeoOs13aTenbHO, B KOHIIE 3AMKHYTOTO KOHTYpa UJIU B 000UX
IJIeUax pa30MKHYTOTO KOHTYPa YCTAHOBJICHBI ONITUYECKHUE IMHUU 3a1epKKU. HeoOs3aTenbpHO,
JUTSI UCKJTFOUECHMST HAJIOKEHUSI BO BPEMEHU CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOT'O U
PA30MKHYTOI'O KOHTYPOB B OZJTHOM M3 KOHTYPOB YCTAHOBJIEHA ONTUYECKAS JIMHUS 3aEPKKHU.
Heo0s3aTenbHo, onTHYECKKE BOJIOKHA YYBCTBUTEIILHOW YACTU YCTPONUCTBA OJTHOBPEMEHHO
SBIISIIOTCS JIMHUSAIMM 3a4EPKKHU U1 30HAUPYIOLIETO UMITYJIbCA U BBIIIOJIHEHBI HE MEHEE
3aJaHHOW JUTUHBI, TTPU 3TOM JIJISI KOHTPOJUPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHee TpeOyeMoi
JUIMHBI, B ONITUYECKYIO LEIMb YYBCTBUTEIBHBIX 3JIEMEHTOB ITOCIIEIOBATEIBHO YCTAHOBJICHBI
ONITUYECKHUE JIMHUM 3aJiepkKU. HeoOs13aTenbHO, U3BENIATE b BBIMOJIHEH C BO3MOXHOCTBIO
OMPEAENISATh MECTO OKA3aHHUS BO3AEHCTBUS HA KOHCTPYKIMIO, TPEBBIIIAIONIETO TOMTYCTUMBIE
3HAYEHUs], KAK MUHUMYM, C TOUHOCTBIO 10 Pa3MEPOB KOHTPOJIUPYEMOM 30HBI U C
JIOTIOJTHUTEIIBHOM JOITYCTUMOM TOUHOCTBIO BHYTPU KOHTPOJIMPYEMOM 30HbI C TIPUMEHECHUEM
MPOTrPAMMHOTO 00ECTIeUeHH s, UCTIOJIB3YSI COOTHOIIIEHUE CUTHAJIOB OTPaKEHUSI KOOPIMHATHO-
3aBUCUMOTO 3aMKHYTOT'0 KOHTYypa (MHTephepoMeTpa CaHbsIKa) U KOOPAMHATHO-HE3aBUCUMOTO
Pa30MKHYTOT'0O KOHTYpa (MHTephepomMeTpa MalKerbCcoHa).

[67] Taxum oO6pa3om, B KauecTBe APYToOM TMHEMHOM YaCTH 3asiBJICHA JIMHEMHAS YacTh
u3Bemarelst S00 OXpaHHOTO BOJTOKOHHO-ONITUYECKOTO, B COCTABE KOTOPOTO MUCIIOJIb30BAHBI
COBMECTHBIE UHTEPGHEPOMETPBI, ITPEICTABIISIONIASI COOON Pa3BETBICHHYIO ONITUYECKYIO CXEMY
Ha OCHOBE CIUIUTTEPOB U BOJIOKOHHO-ONTUYECKOT0O KabeJis, KOTOPbIE MOCPEACTBOM
COCJIMHUTEIBLHBIX MY(DT U TPAHCIIOPTHOT'O Ka0eIIs CBA3BIBAIOT MEXK Ty COOOM
IIPUEMOIIEPEAATOIIEE YCTPOUCTBO U YyBCTBUTEIILHbBIE 3JIEMEHTHI U3BELIATEISI OXPAHHOT'O
BOJIOKOHHO-ONTUYECKOT O, COJIEPKAIIYIO 3AMKHYTBINM U PA30OMKHYTBIA KOHTYPHI,
(hopMUPYIOIIME CUTHAIIBI OTPaKEHHUH, y KOTOPBIX OJTHU U T€ e OTPE3KH ONTUYECKOT O BOJIOKHA
Ka0eJIs SIBISIOTCS YYBCTBUTEIILHBIMU JJIEMEHTAMU MHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS
cABUT (ha3bl 30HIUPYIONIETO UMITYJIbCA B COOTBETCTBUM C OKa3aHHBIM (PU3UUECKUM
BO3/IEUCTBUEM, OJMHAKOBBIM 151 000OMX KOHTYPOB, IIPUYEM 3aMKHYTHIN KOHTYD MPEICTABIISET
co6oi1 uatepepomerp CaHbsKa, a pa30MKHYTBIM KOHTYP IIPEACTABIISIET COOOMH
untephepomeTp Maiikenbcona. Heobs13aTenbHO, CILIMTTEPHI pa3aeauTeld MHTephepoMeTpa
CaHpsiKa ¥ CINTUTTEPHI OTpakaTel HHTephepomMeTpa MaikerbcoHa pa3MeIleHbl B OTHOM
coequHUTeNbHOM My(dTe. Heobs13aTenbHO, CIIIMTTEPHI pasaenuTenu unteppepomerpa CaHbsika
U CIUTUTTEPHI OTpakaTein uHTephepoMeTpa MaiikeTbcoHa pa3MelleHbl B pa3HbIX
COCTMHUTEIBHBIX My(dTax. HeoOs3aTeIpHO, pa3BeTBIICHHAS OITHYECKAS CXeMa COIACPIKUT
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OTITUYECKYIO JIMHUIO 3aJI€PXKKHU, BBITIOJTHEHHYIO MTOCPEACTBOM COEIMHEHHUS B ONITUUECKYIO
1eb HEOOXOUMON JJIMHBI PE3EPBHBIX JKUJT BOJIOKOHHO-ONTUUECKOT0 Ka0esst Uilu
BBITIOJTHEHHYIO B BUJIE€ KATYIIKK U3 ONITUYECKOT0 BOJIOKHA. HeoOs13aTenbHO, CITTUTTEPhI
pa3aenuTeI ONTUYECKOM cXxeMbl HHTEphepoMeTpa MalikeTbcoHa BBIMTOJIHEHBI HA Oa3e
UPKYISATOPOB UK CITUTTEPOB. HeoOs13aTeIbHO B KOHIIE 3aMKHYTOT'O KOHTYPa UJIK B 000UX
IJIeUyax pa30MKHYTOTO KOHTYPa YCTAHOBJIEHBI ONTUYECKHUE IMHUU 3a1epKKU. HeoOs3aTenbpHo,
JUUTSL UCKJTIOUEHUS HAJIOKEHUSI BO BPEMEHHU CUTHAJIOB OTPAXKEHUSI OT 3aMKHYTOTO U
Pa30MKHYTOT'0 KOHTYPOB B OJTHOM U3 KOHTYPOB YCTaHOBJIEHA ONITUYECKASI JIMHUS 3a/IEPIKKHU.
Heo0s3aTenbHo, onTUYECKKE BOJIOKHA YYBCTBUTEIILHONM YACTU YCTPONUCTBA OJTHOBPEMEHHO
SBJISIIOTCS] JIMHUSIMU 3aJ€PKKH IS 30HAUPYIOIIEr0 UMITYJIbCA U BBITIOJIHEHBI HE MEHEe
3aJaHHOW JUTUHBI, TTPU 3TOM JIJISI KOHTPOJUPYEMBIX 30H, pa3Mepbl KOTOPBIX MEHee TpeOyeMoi
JUTMHBI, B ONITUYECKYIO [ETTh YyBCTBUTEIBHBIX JIEMEHTOB MOCIIE0BATEILHO YCTAHOBIICHBI
ONITUYECKHUE JIMHUM 3aICPKKU.

[68] Takum 0Opa3oM, B Ka4eCcTBe APYrov COCTUHUTETFHON My(DTHI 3asiBICHA
coeMHUTEIbHASI MydTa u3Bemartens S00 OXpaHHOTO BOJIOKOHHO-OMTUYECKOT0, B COCTaBe
KOTOPOTO MCIIOJIb30BAHBI COBMECTHBIE MHTEP(PEPOMETPHI, TPEACTABIISIIONIAS COOO
COEMHUTEIbHYIO My(TY, B KOTOPOI pa3MeIleHa ONTHYECKAsI CXeMa U3BEIIATeNs] OXPAHHOTO
BOJIOKOHHO-OTITUUECKOT O, COAepKallasi 3aMKHYTHIN U PA30MKHYThINM KOHTYPBI, POpMUPYIOIITHE
CUTHAJIbl OTPAXKEHUM, Y KOTOPBIX OJHHU U T€ K€ OTPE3KU ONTUYECKOTO BOJIOKHA Kabess
SIBJISIFOTCS] UyBCTBUTEIIbHBIMU 3JIEMEHTAMU HHTEP(HEPOMETPOB, B KOTOPBIX CO3AAETCS CABUT
(ha3bl 30HIUPYIOIIETO UMITYJIBCA B COOTBETCTBHU C OKAa3aHHBIM (PM3UYECKUM BO3JICHCTBUEM,
OJIMHAKOBBIN J1J11 00OUX KOHTYPOB, IPUUYEM 3aMKHYTBII KOHTYP MPEACTABIIsIET COOOM
unteppepomerp CaHbsiKa, a pa30MKHYTBIN KOHTYP MPEICTaBiIseT coooit nuTepdepoMeTp
Maitikenbcona. HeoOs3aTenbHO, pa3BeTBIIEHHAS ONITUYECKAS CXEMA COJICPKUT ONITUYECKYIO
JIMHUIO 33I€PKKH, BBIMOJIHEHHYIO TTOCPEICTBOM COSTMHEHUS B OIITUUYECKYIO IIeTIb HE0OOXO0IMMOiA
JUTUHBI PE3EPBHBIX KUJT BOJJTOKOHHO-OMITUYECKOT0 KAa0eJIsl MU BBITIOJTHEHHYIO B BUJIE KATYIIIKU
U3 ONTUYECKOTO BoJIOKHA. Heobs3aTenbHO, CIUIUTTEPHI Pa3AeIUTEIN ONITUUYECKOM CXeMBbI
uHTepdepoMeTpa MaiikeaTbCoHa BBITIOJTHEHBI Ha 0a3€ MUPKYISITOPOB WK CIUTUTTEPOB.
Heo0s3aTenpHO B KOHIIE 3aMKHYTOT'O KOHTYPa WJIM B 000X IjIedax pa30MKHYTOT'O KOHTYpa
YCTAHOBJICHBI ONITUYECKHUE JIMHUM 3aJiep kK. HeoOs13aTenbHO TSI UCKITFOUSHUS] HATTOKESHUS
BO BPEMEHM CUTHAJIOB OTPAXKEHHUS OT 3aMKHYTOT'O U PA30MKHYTOT'O KOHTYPOB B OJTHOM U3
KOHTYPOB YCTaHOBJIEHA ONTHYECKAs JIMHUSI 3a/IEPKKH.

[69] Takum 0Opa3oM, B KAUECTBE APYror OMTUYECKOM CXEMBbI 3asIBJIEHA ONTUYECKas cXxeMa
u3BeraTenst 500 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO, B COCTABE KOTOPOTO UCIIOJIb30BaAHbI
COBMECTHBIE HHTEP(EePOMETPBI, IPEICTABIISIONIAS COOOM COBMECTHBIE HHTEP(HEPOMETPHI IS
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUUECKOT0, PEATTU3YIOIINE ONTHUYECKYIO CXEMY,
COZIEPXKAIIYIO 3aMKHYTBIA M pAa30MKHYTBIH KOHTYPBI, (POPMUPYIOIIME CUTHAIIBI OTPaXKESHUN,
y KOTOPBIX OTHU U TE K€ OTPE3KU ONTUUECKOT'O BOJIOKHA KA0EeJIs SIBJISIFOTCS UyBCTBUTEIIbHBIMU
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
KOHTYD MpeJcTaBiIsieT codboit uuTephepomerp Matikenbcona. Heobs13aTenbHO, CIUTUTTEPHI
pa3nenurenu uatepdepomerpa CaHbsiKa U CIDTUTTEPHI OTpaXkaTelld HHTEphepoMeTpa
MatikenbcoHa pa3MeIIeHbl B OJTHOM coeMHuTeNbHON My(Te. HeoOs13aTenbHO, CIUTUTTEPHI
pa3nenurenu uatepdepomerpa CaHbsiKa U CIDTUTTEPHI OTpaXkaTeld HHTEphepoMeTpa
MaiikenbcoHa pa3MellleHbl B pa3HbIX COEAUHUTENBHBIX MydTax. Heobs13aTenbHO, onTueckas
CXeMa COAEPKUT ONTUUECKYIO JIMHUIO 3a/I€PKKH, BBIIIOJIHEHHYIO IOCPEICTBOM COEIMHEHUS
B OINITUYECKYIO [IETTb HEOOXOIUMOM JTMHBI PE3EPBHBIX KHUJT BOJIOKOHHO-OIITUUECKOT0 Kabesst
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WIIY BBITIOJIHEHA B BUJIE KATYIIKU U3 ONTUYECKOTO BOJIOKHA. Heobs3aTenbHO, CIITUTTEPHI
Pa3IeIMTENN ONITUYECKOM CXeMBI MHTEpepoMeTpa MalikeTbCcoHa BBITIOJIHEHBI Ha 0ase
LMPKYJISITOPOB WM CILIUTTEPOB. HeoOs13aTeNnbHO, B KOHLE 3AMKHYTOI'O KOHTYPa UM B 000UX
IJIe4ax pa30MKHYTOI'O KOHTYPa YCTAHOBJIEHBI ONITUUECKHUE JIMHUU 3a1epKKU. HeoOs3aTenbHo,
JUUIS1 UCKJTIOUEHHSI HAJIOKEHHUSI BO BPEMEHM CUTHAJIOB OTPAXKEHUSI OT 3aMKHYTOI'O U
Pa30MKHYTOI'O KOHTYPOB B OJTHOM U3 KOHTYPOB YCTaHOBJIEHA ONITUYECKAsl JIMHUS 3a/IEPKKHU.
[70] Takum o6pa3om, B Ka4eCTBE APYroro cnocoda CUrHaau3aluuu 3asBieH Criocoo
CUTHAJIM3ALMU C UCIIOIb30BaHueM u3Bearess S00 OXpaHHOTO BOJIOKOHHO-OIITUYECKOTO C
JMHEWHOM YaCThIO C COBMECTHBIMU MHTEP(HEPOMETPAMH, B COOTBETCTBUU C KOTOPBIM:
obecreunBaroT pa3MellleHUe YyBCTBUTEIbHBIX 3JIEMEHTOB JIMHEHHONM YacTH U3BELIATENS
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOT 0, ITPEICTABIISIONIEH COOON Pa3BETBICHHYIO ONITHUECKYIO
CXeMY, KOTOPYIO ITOCPENCTBOM CIUIMTTEPOB, COEAUHUTENIBHBIX MY(PT U BOJIOKOHHO-
ONTHUYECKOT0 KabesIsl pa3MeIlatoT Ha 3JIEMEHTaX Orpax/1eHus (Ha KO3bIPbKe, U/WJIH ITOJIOTHE,
W/WTK Ha IPOTUBOIIOIKOITHOM 3arPaKACHNH), POPMHUPYIOT JIA3€PHBIM UMITYJIBC C BBIXO/IA
IIPUEMOIIEPENAIOIIET0 YCTPONCTBA HA BXOJ, YIIOMSIHYTOW JIMHEWHOW 4aCTH U ITOJIy4aroT
BO3BPAILEHHBIN UMITYJIbC, SIBJISIOLLMICS CUTHAJIOM OTPAKEHUS], HA BXOJ ITPUEMOIIEPEIAIOIIET0
YCTPOMCTBA IO TOMY K€ ITyTH, HO B 0OPAaTHOM HaNpaBJIEHUH, IPUUYEM JIMHEWHAS 4acTh
COJIEPKUT ONTUYECKYIO CXeMY COBMECTHBIX MUHTEP(PEpOMETPOB /1JIs U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, COJIEPKAILYIO 3aMKHYTBIM U PAa30MKHYTbIA KOHTYPHI,
(bopMHUpYIOLLHE CUTHAJIBI OTPAKEHUH, Y KOTOPBIX OJTHU U TE K€ OTPE3KM ONTUYECKOI'O BOJIOKHA
KaOes SIBISIOTCS YyBCTBUTEIbHBIMU 3JIEMEHTAMU UHTEP(PEPOMETPOB, B KOTOPBIX CO3/IACTCS
cBUT (a3pl 30HAMPYIOLIETO UMITYJIbCA B COOTBETCTBUM C OKAa3aHHBIM (PU3NUECKUM
BO3/IEMCTBUEM, OJIMHAKOBBIH JIJ151 000MX KOHTYPOB, TPUYEM 3aMKHYThIN KOHTYP MTPEICTaBIISET
coboii uaTepdepomeTp CaHbsiKa, a pa30MKHYTHIN KOHTYP TIPEICTABIISIET COOOIM
uHTepdepomeTp MalikenbcoHa, IPU 3TOM PETUCTPUPYIOT U3MEHEHHE BEJTMUMHBI CyMMBI
CUTHAJIOB OTPA’KEHMsI, COOTBETCTBYIOIIIEE BEIMUMHE U XapaKTepy yIpyroit aepopmanuu
YYBCTBUTEIBHBIX 3JIeMEHTOB. Heo0s3aTeNnbHO, CINIUTTEPH] pa3AeIuTeNn UHTephepoMeTpa
Canbska u CIUIMTTEPBI OTpaxaTenu uHTepdepomeTpa MaiikenbcoHa pa3MenaloT B OJHOM
coequHUTeNbHON My(dTe. Heobs13aTenbHO, CINIMTTEPHI pasaenuTeny uuteppepomerpa Canbsika
U CIUIUTTEPBI OTpaxkaTesd MHTepdepomeTpa MaiikelbcoHa pa3MealoT B pa3HbIX
coeqMHUTENbHBIX My(dTax. HeoOs3aTenpHo, 00ecreunBaroT mpueMorepearolee yCTpocTBO,
ABIIsIIoIIeecs: peIeKTOMETPOM C OOBEIMHEHHBIM BXOJOM U BbIxoJ oM. Heobs3aTenbHo,
BBITIOJIHSIIOT PA3BETBIIEHHYIO ONITUYECKYIO CXEMY COAEPIKALLEH ONITUYECKYIO JIMHUIO 3aIEPIKKH,
BBIIOJITHEHHYIO TOCPEICTBOM COEIMHEHHS B ONTUYECKYIO LIENTb HEOOXOIMMOM JUTMHBI PE3EPBHBIX
KUJT BOJIOKOHHO-OTIITUUECKOT'0 KAa0eJIsi UM BBIITOJTHEHHOM B BUE KATYIIIKH U3 ONTUYECKOTO
BoJIokHA. Heobs13aTenbHO, CIUIMTTEPHI PA3AEIUTENN ONTUIECKON cXeMbl HHTEp(hepoMeTpa
MaiikenbCoHa BBINOJIHSIOT Ha 0a3e UUPKYJISITOPOB WK CIIMTTEpoB. Heobs13aTenbHO, B KOHLE
3aMKHYTOT'0 KOHTYpa WJIM B OOOHUX IJIeYaX Pa30MKHYTOIO KOHTYpa YCTaHABIIUBAIOT
ONTUYECKUE JTMHUU 3aJepKKku. HeoOs3aTenpHO, 17151 HCKIIIOUEHUS] HAJI0’)KEHUSI BO BPEMEHU
CUTHAJIOB OTPAXKEHUS OT 3aMKHYTOI'O U PA30MKHYTOI'O KOHTYPOB B OJTHOM U3 KOHTYPOB
YCTAHABJIMBAIOT ONTUYECKYIO JIMHUIO 3a7epKkku. Heobs13aTenbHO, 00ecreunBatoT ONTUYECKUE
BOJIOKHA YyBCTBUTEIIBHOW YACTH YCTPOWCTBA, OTHOBPEMEHHO SBIISIOIIMECS JIMHUSIMU 33JIEPIKKU
JUIS1 30HIMPYIOUIETr O MMITYJIbCA M HE MEHEE 3aJaHHOM JUIMHBI, ITPU 3TOM JJIsI KOHTPOJIMPYEMBIX
30H, pa3Mepbl KOTOPBIX MeHee TPeOyeMOoii JJIMHBI, B ONITUYECKYIO LIEMb YYBCTBUTEIbHBIX
3JIEMEHTOB MTOCIIEA0BATEIBHO YCTAHABIMBAIOT ONITUYECKHUE JIMHUU 3a4epKKU. HeoOs13aTenbHo,
obecreunBaroT U3BELIATENb, BBIITOJHEHHBINH C BO3MOXHOCTBIO OIPEJEIISITh MECTO OKA3aHUS
BO3JEMCTBUS HA KOHCTPYKIMIO, IPEBBIIIAIONIErO TOIMYCTUMBbIE 3HAUEHUS, KAK MUMHUMYM, C
TOYHOCTBIO 10 pa3MEPOB KOHTPOJIMPYEMOM 30HBI U C TOTIOJTHUTEIIBHOM JOMYCTUMOM
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TOYHOCTHIO BHYTPU KOHTPOJIUPYEMOI 30HBI C TPUMEHEHUEM ITPOTPAMMHOT0 0OecrieyeHus,
WCIIOJIb3Y$1 COOTHOIIIEHUE CUTHAJIOB OTPAXKEHUSI KOOPIMHATHO-3aBUCUMOI0 3aMKHYTOTO
KoHTypa (uHTephepomerpa CaHbsKa) U KOOPAUHATHO-HE3ABUCUMOT' O PA30OMKHYTOT'O KOHTYpa
(uaTepdepomerpa MalikeabcoHa).

[71] Kaxx1plti M3 ONTMCAHHBIX CO CCHUTKOM Ha (ur. 1-5 u3BelaTenei OXpaHHbIX BOJJOKOHHO-
OTITUYECKUX BBITIOJIHEH C BOBMOKHOCTBIO UCIIOJIB30BATh MPU HEOOXOIUMOCTH OTITUUECKHE
JIMHUM 3aJ€PKKH - KATYIIKU ONTUYECKOTO BOJIOKHA, JIMOO BBITTOJHEHHBIE TOCPEACTBOM
COE/IMHEHHS B ONITHUUYECKYIO LIETTh HEOOXOUMOM ITTUHBI PE3EPBHBIX KU BOJIOKOHHO-
ONTUYECKOTO Kabes. Takue onTuyeckue IMHUU 3a/IEPKKH, KaK MTPABUII0, HE OTPAHUUUBASICh,
MIPUMEHSIIOTCSI TMOO B TPAHCIIOPTHOM YACTH M3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OITUYECKOT 0,
JIM0O0 B €r0 YyBCTBUTEILHOM 3JIEMEHTE.

[72] Takum 06pa3om, B KAUECTBE ONTUUECKOM JTMHUU 3aEPIKKH J1J15I U3BEIIATEN IS OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO 3asBJIEHA ONITUUECKAs! JIMHUS 3a/1I€P’KKH, BBIITOJIHEHHAS [IOCPEICTBOM
COEMHEHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM IJTMHBI PE3EPBHBIX KUJI BOJTOKOHHO-
ontuyeckoro kaoens. HeoGs3aTenbHO, ONTUYECKAS JIMHUS 3aJIEPKKU TTpeAHA3ZHAUCHA JITIS
UCTIOJTb30BAaHMSI B COCTaBE ONITUYECKOM cxeMbl nHTep(epomerpa Maxa-Ilennepa mis
yIOMSIHYTOT0 u3Benarens. Heobs3atenbHo, onTUueckas IMHUS 3aeP)KKU MpeTHaA3HAuYeHa
JIJIS1 UICTIOJIB30BAHUS B COCTaBE ONITUYECKOM cXxeMbl HHTephepoMeTpa MaiikeabcoHa s
yIOMSIHYTOTO u3Beniarens. Heobs3atenbHo, onTUuecKast IMHUS 33A€P)KKU MpeIHa3HAuYeHa
JIUIS1 UCTIOJIB30BAHUS B COCTAaBE ONTHUYECKOM cxeMbl nHTephepoMerpa CaHbsika s
yIOMSIHYTOTO u3Benarens. Heobs3atenbHO, onTUUecKasi JIMHUS 3a€PKKU MpeIHA3HAYeHa
JUTSL UCTIOJIb30BAHMS B COCTABE ONTUYECKOW CXEMBI UYBCTBUTEIBHBIX 3JIEMEHTOB YIIOMSHYTOI'O
u3Benarensi. Heo0s3arenbHo, onTUuecKas JIMHUS 3aA€PKKU MMpeIHa3HAYeHA 15
WCIIOJIb30BAHUS B COCTABE ONITUYECKOM CXEMBI TPAHCOPTHOM YACTH YIIOMSIHYTOT'O M3BEIATES.

[73] Takum oO6pa3om, B KaUecTBe APYToil COeTMHUTEIbHON My THI 3asiBJIeHa
COeTMHUTETbHAS My Ta JIJIs U3BEIIATE IS OXPaHHOTO BOJIOKOHHO-ONITUYECKOT O, COJIeprKaIias
OITUYECKYIO JIMHUIO 3aJI€PKKH IS U3BEILLIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O,
BBINOJIHEHHYIO TOCPEACTBOM COEAMHEHHS B OIITUYECKYIO LIETTh HEOOXOIMMOM IJIMHBI PE3EPBHBIX
YKUJT BOJIOKOHHO-OTNITUYECKOTO Kabensa. HeoOs3aTenbHo, onTuieckas TMHUS 3aJ€PKKU
MpeaHa3HavYeHa JJIsl UCIIOJIb30BaHMS B COCTaBE ONITUUECKOM cXeMbl nHTepdepomeTpa Maxa-
Llennepa ast ynomsinyToro uzBemarens. Heobs3atenbHo, onTuueckas JIMHUS 3aJ€PKKU
MpeaHa3HaueHa JIJIs UCMIOJIb30BAaHMS B COCTaBE ONTUYECKON CXeMbl UHTep(epoMeTpa
MalrikenbcoHa Jij1s ymoMsiHyToro uzBeniaresis. HeoOs3aTenbHO, OonTUYecKasi JMHUS 331EPKKU
MpeIHa3HAauYEHa VISl UCTIOJIb30BAHUS B COCTaBe ONTUUECKOM cXeMbl UHTepdepomeTpa CaHbsika
JU1s1 ynmoMsinyToro u3Betnatess. Heobsi3aTenbHo, onTuyeckast JIMHUS 3a1€PKKU IMPeaHA3ZHAUEHA
JUUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKOW CXEMBbI UyBCTBUTEIBHBIX 3JIEMEHTOB YIIOMSIHYTOTO
u3Bewarens. Heo0s3arenbHo, onTUuecKas JIMHUS 3aA€PKKU MpeIHa3HAYeHA 15
WCITOJIB30BAHUS COCTABE ONTUYECKOM CXEMBI TPAHCIIOPTHOM YACTH YIOMSIHYTOT'O U3BEIIATENSI.

[74] Taxum 06pa3oM, B KauecTBe APYrod JIMHEHHOM YacTy 3asiBJIeHA JIMHEWHAS YacTh JIJIs
M3BELIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, COJIepKAIast ONTUYECKYIO JIMHUIO
3aJIEPKKU JJI51 U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONITUYECKOT 0, BBITTOJTHEHHYIO [TOCPEICTBOM
COE/IMHEHHS B ONITHUUYECKYIO [IeTTh HEOOXOIUMOM ITTUHBI Pe3EPBHBIX KU BOJIOKOHHO-
orntuueckoro kadess. HeoOs13aTenbHO, onTUYECKAs JIUHUSA 3a/IEPKKU ITpeAHAa3HAUEHA TSI
UCIOJIb30BAHUSI B COCTaBE ONTUYECKOMN cxeMbl uHTepepomerpa Maxa-Llennepa nis
YIOMSIHYTOTO u3Benarens. Heobs3atenbHO, onTUUecKasi JIMHUS 3a€PKKU MpeIHA3HAYeHA
JUJIs1 UCTIOJIb30BAHHUS B COCTAaBE ONTUYECKOM cxeMbl HHTephepoMeTpa MaiikeabcoHa s
ynomsiHyToro usBemaresns. Heo0s3aTenpHo, onTUdecKas JIMHUS 3aCPKKHU IIpeTHA3HAYeHA
JUUISL UCTIOJTB30BAHUS B COCTAaBE ONITUUECKOM cxeMbl nHTephepoMerpa CaHbsIKa IS
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ynomsiHyToro ussemaresns. Heoos3aTenbHo, onTUdecKkas JIMHUS 3aJ€PKKHU MpeIHA3HAUeHA
JUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKOM CXEMBbI YyBCTBUTEIIbHBIX 3JIEMEHTOB JIJTSI
ynomsiHyToro ussemaresns. Heo6s3atenbHo, onTUYecKas JIMHUS 3aJ€PKKU TTpeIHA3HAUEHA
JUTSI UICTIOJIB30BAHMS COCTABE ONITUYECKOMN CXEMbI TPAHCIIOPTHOM YACTH YIOMSIHYTOTO
W3BELIATES.

[75] Takum o6pa3om, B Ka4eCTBE APYroro U3BEIaTeNIsl OXPAaHHOTO BOJIOKOHHO-
OINTHUYECKOTO, 3aIBJIEH U3BELIATEIb OXPAHHBIM BOJTOKOHHO-ONTUYECKUI, COAEPKAIIUN
OITUYECKYIO JIMHUIO 3aJIEPKKH JUIS1 U3BEILIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O,
BBINOJTHEHHYIO TOCPEACTBOM COSAMHEHHS B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTUHBI PE3EPBHBIX
KUJT BOJIOKOHHO-OIITUYECKOT 0 Kabensi. HeoOs3aTenbHO, onThUecKas TMHUS 3a1€PKKU
MpeaHa3HavYeHa ISl UCIIOIb30BAaHMS B COCTaBE ONITUUECKOM cXeMbl nHTepdepomeTpa Maxa-
Llennepa amst ynmoMmsinyToro uzBematensi. Heo6s3atenbHo, onTuueckas IMHUS 3aJEPKKU
MpeaHa3HavYeHa /Il UCIIOJIb30BAHMS B COCTaBE ONTUYECKON CXeMbl UHTepepomeTpa
MaltikenbcoHa Jijis ymoMsiIHyToro uzBeniaresis. HeoOs3aTenbHO, OnTUYEeCcKast TMHUS 33/IEPKKU
MpeIHa3HAauEeHa JIJIsl UCTIOJIb30BAHUS B COCTaBe ONTUUECKOM cXeMbl UHTepdepomeTpa CaHbsika
JU1s1 yrmoMsiHyToro u3Betnatesis. Heoosi3aTenbHo, onTruyeckast JIMHUS 3a1€PKKU IMPeAHA3ZHAUEHA
JUUTSI UICTIOJIb30BAHMS B COCTABE ONTUYECKON CXEMbl UyBCTBUTEIILHBIX 3JIEMEHTOB JIJISI
ynomsiHyToro usBemaresns. Heoos3aTeapHo, onTHYecKas IMHUS 3aJCPKKHU IIpeTHA3HAYeHA
JUUTSI UICTIOJIb30BAHMS COCTABE ONITUYECKOUN CXEMbI TPAHCIIOPTHON YACTH YIOMSIHYTOTO
M3BELATEIS.

[76] Takum 0O6pa3om, B Ka4eCTBE APYTOTro CIOCO0A CUTHAIM3AIIMY 3asIBJIEH CLIOCO0
CUTHAJIM3ALMU C UCTIOJIB30BAHUEM U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C
JIMHEMHOM YacCThIO C, IO MEHBIIIeH Mepe, OJHUM UHTEPPEPOMETPOM, B COOTBETCTBUHU C
KOTOPBIM: 00ECIeYMBAIOT pa3MellleHUe YYBCTBUTEIIHHBIX 3JIEMEHTOB JIMHEMHOM YacTH
U3BeIaTeNsi OXPAHHOTO BOJIOKOHHO-OTITUUECKOT 0, TTPE/ICTaBIISIONIEH COOOM Pa3BETBIEHHYIO
OTITUYECKYIO CXEMY, KOTOPYIO TTOCPEICTBOM COCTMHUTEITLHBIX MY(T, COACPIKAIINX CIUTUTTEPHI
Y ONITUYECKHUE JIMHUM 33]IEP’KKU, U BOIOKOHHO-OITUYECKOT0 Kabersi, pa3MellatoT Ha 3JIEMEHTaxX
OrpaXAeHUA (Ha KO3BIPbKE, /WM HA TTOJIOTHE, W/WJIN HA IIPOTUBOIIOIKOITHOM 3ar PaXIECHUH),
(hopMUPYIOT J1a3epHBIN UMIYJIBC C BBIXOJIA TPUEMOIIEPE/IaIoIIero YCTPOUCTBA Ha BXO/
YIIOMSHYTOM JIMHEWMHOM YaCTH U IIOJIYYarOT BO3BPALIECHHBINA UMITYJIbC, IBIISIOLIUIACSA CUTHAJIOM
OTPaXEHUS, HA BXOJ ITPUEMOIIEPEIAIOIIEeTrO YCTPOUCTBA 110 TOMY K€ IyTH, HO B 0OpaTHOM
HAIIPaBJICHUU, IIPUUEM JIMHEHHAS YACTh COJIEPKUT ONTUUYECKYIO CXEMY PA30OMKHYTOI'O WU/WJIU
3aMKHYTOT'0 UHTEep(epoMeTpa ISl U3BEIIATENIsI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO,
COZICPIKAIILYI0 PA3OMKHYTHIN U/UITM 3aMKHYThIM KOHTYD, POPMUPYIOIINI CUTHAJ OTPAXKEHU,
Yy KOTOPOT'O OJHU U T€ K€ OTPE3KU ONTUUYECKUE BOJIOKHA KaOEIIsl SIBJITFOTCS] 4YyBCTBUTETbHBIMU
3JIeMEHTaMH HHTEPPEPOMETPOB, B KOTOPBIX CO3AAETCS CIIBUT (ha3bl 30HAUPYIOIIETO UMITYJIbCa
B COOTBETCTBUH C OKa3aHHBIM (PU3UYECKUM BO3/ICHCTBUEM, ITPU ITOM PETUCTPUPYIOT U3MEHEHUE
BEJIMYMHBI CUTHAJIA OTPAXKEHHUS, COOTBETCTBYIOIIEE BEJIMUMHE U XAPAKTEPY yIPYTron
nedopMaly 4yBCTBUTENIBHBIX 3JIEMEHTOB, IIPUYEM YITOMSHYTasl ONITUYECKA s TMHUS 3aJCPIKKU
MPEACTABIISAET COOOM ONTUYECKYIO JIMHUIO 33/IEPKKH, BBITTOJIHEHHYIO [IOCPEACTBOM COETMHEHUSI
B ONITUYECKYIO LIETTh HEOOXOIMMOM IJTMHBI PE3€PBHBIX JKWJI BOJIOKOHHO-OMITUYECKOTO Kadesl.
Heob6s3aTenbHo, pa30MKHYTHINM HHTEPGHEPOMETP MIPEACTABIISIET COO0ON UHTEPPEPOMETP
Maiikenbcona. HeoOs3aTennpbHO, 3aMKHYTBINM HHTep(hEepOMeTp MpeICTaBIseT COOOM
untepdepomerp Maxa-Llennepa wmm unrepdepomerp Canbsika. HeoOs3aTenbHo, onTuyeckas
JIMHUS 3aJICP>KKU IPEAHA3ZHAYEHA JIS1 UCIIOJIb30BAHUS B COCTABE ONTUYECKOU CXEMBI
unteppepomerpa Maxa-Llennepa mis ynomsinytoro usBemiartens. HeobszatensHo,
OITUYECKAs JIMHUA 3aJCPKKU ITPEeIHA3HAUCHA JJI UCTIOJIb30BAHHUS B COCTABE ONTUYECKOMN
cxeMbl HHTephepoMeTpa MaiiKkenbcoHa ISl YIIOMSHYTOTO u3Bemnaress. Heobs3aTenbHo,
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ONTUYECKAs JIMHUS 3aACPIKKU IIPeIHA3HAYCHA JUIST MCIIOJIB30BAHUS B COCTABE ONTHUUECKOM
cxeMbl uHTEphepomeTpa CaHbsKa I yIOMSHYTOTr0 u3Bemarels. HeoOs3aTenpHO,
ONTHUYECKAs JIMHUS 3aACPIKKHU IIPeTHA3HAUCHA JUIST MCIIOJIB30BAHUS B COCTABE ONTHUUECKOM
CXEMBI YYBCTBUTEIIHHBIX 3JIEMEHTOB ISl YIIOMSIHYTOTO M3BeraTesss. HeobszaTenpHo,
ONITUYECKAs JIMHUS 3aJCP)KKH IIPeTHA3HAUEHA IS UCTTOJIb30BAHUSI COCTABE OITHUECKOM
CXEeMbI TPAHCIIOPTHOM YACTH YIIOMSIHYTOT'O M3BEIIATeIs.

[77] OricanHbIe CO CCHUTKOM Ha (GUT. 1-5 U3BeIaTe M OXpaHHbIE BOJJOKOHHO-OIITUYECKHUE
U MX aCIEKThI MOTYT OBITh MCIIOJIB30BAHBI JISI OPraHU3alUU OXPaHIEMOT0 pyoeKa Ui
nepuMerpa. Hanborsee TMIIMIHO TaKOM IEPUMETP COJIEPKHT: OXPaHIeMYIO 30HY (OXpaHsIeMoe
MPOCTPAHCTBO WIIM OXPaHsSIeMbIii 00BEKT), JOCTYII B KOTOPYIO OIPaHUYCH, a
HECAHKIIMOHUPOBAHHBIN JOCTYII TTOJICKUT UICHTU(PUKALUH, B TOM YHUCIIE, TTOCPEICTBOM
U3BEIIATENS OXPAaHHOTO BOJIOKOHHO-ONITHYECKOTO, IMHEMHAS YaCTh KOTOPOTO YCTaHOBJICHA
Ha Kakoe-JIM0O OrpakJIecHue, B TOM YHUCIIE, BBIITOJIHEHHOE C BO3MOKHOCTBIO OOHAPYIKECHUS
MTOIKOTIA (C JOTIOTHUTEIIHHBIM ITPOTUBOTIOAKOITHBIM 3aTrPaKACHUEM, KaK 3TO OyeT OTTMCaHO
Jlajiee moApoOHO CO CChUTKOM Ha ¢ur. 7 U ¢ur. 8); U, He0OsI3aTEIbHO, KAKHUe-IMOO TOABUKHbBIC
KOHCTPYKIIMU, HATIPUMED, He OTPaHUYUBASICh, BOPOTA, KAJIUTKH, JIFOKU. Hanboee Tunmm4aHoO,
YIIOMSIHYThIE JIMHEMHBIE YaCTH, UJIH, TTO MEHBIIICH Mepe, UX YyYBCTBUTEIIHbHBIC YACTH, OITUCAHHBIC
CO CCBUIKOM Ha ¢ur. 1-5, pa3MelnaroTcs Ha 3JIeMeHTax orpaxkaeHuii. Hanbonee Tumidaxo,
YIIOMSIHYThI€ JIMHEHHBIC YACTH, UJIH, TT0 MEHBIIIEH Mepe, UX UyBCTBUTEIIHHBIC YACTH OTIMCAHHBIC
CO CCBUIKOM Ha (hur. 1-5, MOTYT OBITH yIIOKEHBI B TpyHT. HanboJiee THIMMYHO, HA YIIOMSIHY ThIX
TTOJIBWYKHBIX KOHCTPYKIMSIX pa3MENatoT TMHAMUYECKHE ONITOBOJIOKOHHBIC U3BEIATEIIA T
KaKue-IM00 UX 3JIEMEHTHI, JIMOO KOHIEBBIE ONITOBOJIOKOHHBIE TATYMKU UM KaKhe-TM00 HX
3JIEMEHTBHI.

[78] Kak O6yaeT rnmokazaHo jiajiee o CChUIKOM Ha (DUr. 6, 1171 COOPKHU W/WITK MOHTaXa KaKOM-
MO0 JIMHEMHOM YaCTH KaKOr0-JIN0O U3BEIATEIIsI OXPAHHOT'O BOJIOKOHHO-OIITHUECKOTO,
OTTMCAHHBIX CO CCBIJIKOM HAa KaKYIO-THOO0 U3 GUT. 1-5, MOKET OBITH UCTIOIH30BAHO
KOHTEHHEPHOE YCTPOMCTBO TSI COOPKH JIMHEMHOM YaCcTH ISl M3BEIIATEIIs OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO. Takum o0Opa3om, mpeaiaraeTcsi MOHTaX JTMHEMHOM 4acTu
U3BEIATENS OXPAHHOT'O BOJIOKOHHO-ONITHYECKOTO IMPOU3BOIUTD B 3aBOJICKUX YCIIOBUSX M
MOHTHPOBATh TOTOBYIO JIMHEHHYIO YACTh U3/ICUS B IIPOIECCE U3TOTOBJICHUS HA
MIPOMEKYTOUYHBIN HOCUTEITh - KOHTEMHED, MTPEANOYTUTEIIFHO, HE OTPAHUYUBASICH,
U3rOTOBJICHHBIN B BUJIE KOpOOa, COCTOSIIETO U3 OCHOBAHUS U KPBIIIKH. [TpeImouTuTe IbHo,
HE OTPaHWYMBAsICh, BHYTPH OCHOBAHHUS KOPOOa yCTaHABIMBACTCS BpalllafoIuiics OapadaH.
[TpenmourureabHO, HE OTPAaHUYUBASICH, MEXKYy CTEHKAMH OCHOBAHUS KOpPoOa U CTEHKAMM
OapabaHa UMeeTcs 3a30P JIJIs yCTAHOBKU Ha CTeHKax 6apabaHa 3JIEMEHTOB ONTUYECKOM
cxeMbl. [IpearouTuTeIbHO, HE OTPAaHUYMBASICh, TPAHCIIOPTHAS YaCTh ONTUYECKON CXEMBI U
YyBCTBUTEIIbHBIE 3JIEMEHThI HAMATBHIBAIOTCS Ha OapabaH, HeoOs3aTEIIBHO ITPY 3TOM HavaJIbHAs
4acTh HEOOXOMMOM JUTMHBI BBIBOAWTCS HA OOKOBYIO CTEHKY OapabaHa U 3aKperuIsieTcsl Ha
HEl C IO ITPOBEACHUS KOHTPOJIBHBIX 3aMEPOB U MOHTaXa COCTMHUTEIIbHBIX MY(T.
[TpenmoururenbHO, HE OTPAHUUYMBASICH, HA OOKOBBIX CTEHKaX OapabaHa 3aKPeTUISIIOTCS
COCTMHUTEIIbHBIE MY(PTHI C HEOOXOMMBIM 3aITaCOM KaOeJIst TSl IPOBEICHUSI MOHTaXKa BHYTPU
My(dTBI. MOHTaX U HaJIaJKa U3ACIIUS ITPOU3BOIUTCS IMOCIIEIOBATEIILHO B COOTBETCTBUU C
MTOPSIIKOM COOPKH OITTHYECKON CXEMBI, ITPEITOUTUTEILHO, HE OTPAaHUYMBASICh, OT MECTa
COCIMHEHUs ¢ pedIEKTOMETPOM U Aajiee 1Mo cxeme. I1pu CHIIbHO pa3BETBIIEHHOM CXeMe,
JIUHEMHYIO YacTh MPEANOUYTUTEIIBHO, HE OTPAHUYUBASICH, PA3IEIISIOT HA COCTABHBIC YACTH U
MOHTHPYIOT B pa3HbIec KOHTEHHEPHBIC YCTPOUCTBA. B TpaHCIIOPTHOM ITOJIOKEHUH BpaIllCHHE
Oapabana HeoOs13aTeNNbHO OJTOKUpYyeTCs (pukcaTopaMu. MOHTaX IMHEMHON YaCTH HA OOBEKTE
MPEAIIOYTUTEIIFHO, HE OTPAHUUYUBASICh, TPOU3BOJIAT C aBTOTPAHCIIOPTA, 000PYT0BAHHOTO
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KpaHOM MaHUIYJISTOpOoM. [IpenmnouturenbHoO, yCTAHOBKY JIMHEHHOM YacTh Ha OObEKTE
MPOU3BOSIT B 0OpATHOM MOCIEA0BATEIbHOCTH, pa3MaThiBas B HEOOXOIMMOM KOJIMYECTBE
3JIEMEHTBI ONITUUECKOM CXeMbI U3JIENUSI ¢ OapabaHa U 3aKperuisisi MX Ha OTPaKIEHUM WU
YKJIaAbIBasl B TPYHT B COOTBETCTBUU C 3aJJaHHBIMU TpeOoBanusiMu. [IpeanoururenbHo, HE
OrPaHUYMBASICh, TEXHOJIOTMUECKHE 3aI1achl TPAHCIIOPTHOM YACTH U YYBCTBUTETBLHBIX 3JIEMEHTOB
Ka0eJIsl CBOpaurBalOTCs B OYXTHI U 3aKPEIUISIIOTCS Ha oTrpaxkaeHud. OCOOEHHOCTHIO
KOHTEMHEPHOI'0 YCTPOMCTBA SIBJISIETCS BO3MOXHOCTh JOCTYINa K OCHOBHBIM 3JIEMEHTAM
ONITUYECKOUN CXEeMBbI BO BPEMSI U3TOTOBJICHUSI U3/IETIUS U TAJIbHEHIIIETO COMPOBOKIACHMUS.
[TpeanouTuTenbHO, HE OTPAHUUUBASICH, KPBIIIKA KOPOOa oOecrieunBaeT MAKCUMAIbHYIO
IyOMHY OCTyMa K 3JIEMEHTAM ONTHUYECKOM CXeMbI U3/IEIMs U CBOOOIHOE BBICBOOOKIEHUE
Kabess ¥ CoOeqMHUTENTbHBIX My(PT u3 6apabdana. [IpeanodTurenbHO, HE OTPAHUYUBASICH, BCE
3JIEMEHTBI ONTUYECKOM CXEMBI YCTPOMCTBA 3aKPEIUISIOTCS HA OOKOBBIX CTEHKaxX OapabaHa u
BpamarTcst BMecte ¢ HUM. [IpenmoururenbHo, He OrPAHUUYUBASICh, BOJTOKOHHO-ONITUYECKUIA
ka0eTp HaMaThIBaeTCs Ha OapabaH, a B MeCTax COeMHEHMSI ¢ MypTaMu KabeIb OTpe3aeTcs
C TEXHOJIOTMUECKUM 3aI1aCOM U BBIBOJIUTCSI HA HAPYKHYIO CTOPOHY OapabaHa uepes mpopesH,
[IPU 3TOM OTPE3aHHbBIN KOHEI KaOesi U Hauajio CIeAYIOIIMX OTPE3KOB Kabelsi MAapKUPYIOTCS
YU MOHTUPYIOTCS B COEIMHUTENILHOM My(TE B COOTBETCTBUU C ONITUYECKOM CXEMOM U
YKJIaJIbIBAIOTCS HA OOKOBOM CTeHKe OapabaHa, 3aKpeIlIIIOTCs BMeCTe ¢ My(PTOM, ITPOI0IKEHHE
CIIEAYIOIIMX OTPE3KOB KaOesl 3aBOASIT BO BHYTPh OapabaHa U Mpo10JDKAIOT HAMAThIBATh
Ha O6apabaH 10 oTBeTBIEHUS K cienytoiedt mydre. [IpennoururenbHo, He OrPaHUUYUBASICH,
KOHTEMHEPHOE YCTPONCTBO MO3BOJISIET MPOU3BOIUTH 3aKOHUEHHOE U3/EIIUE JIJISI IEPUMETPOB
JnanbHOCTBIO OT 500 M 10 5000 M U GoJiee B HOpMaJIbHBIX (3aBOACKMX) YCIOBUSIX C TTOJIHBIM
KOHTPOJIEM KaueCTBA COBMECTHO C IPUKJIATHBIM IIPOTPAMMHBIM 00€CTIEYUeHHUEM U TTepeaBaTh
u3JieNive MOTPEeOUTENTIO Il CAMOCTOSITEILHOTO MpuMeHeHust. [IpeamnouTurensHo, He
OT'PAaHUYMBASICh, OCHACTKA KOHTEMHEPHOTO YCTPOMCTBA MOXKET OBITH UCIIOJIH30BAHA
MHOTOKPATHO.

[79] Kak nmokazaHo Ha ¢ur. 6, KoHTeliHepHOe ycTporcTBO 600 1151 COOPKHU JTMHEHHON YaCTH
JUIS1 U3BEILIATENISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, TPEANIOYTUTEIbHO, HE OTPAaHUUUBASICh,
NpeAcTaBisieT codol KoHTerHep 601 ¢ kpbiikoit 602, cogepsxauii ocHoBaHue 603 ¢ ochbio
BpallleHHs], Ha KOTOPOM 3aKpeIlIeH Bpamarouiics 6apadan 604, Ha KOTOPBIA HAMOTaH
BOJIOKOHHO-ONTUYECKUH Kabeab 605 JIMHEMHOM YacTH U3BeNaTelNsi OXPaHHOTO BOJIOKOHHO-
ONITUYECKOT 0, MpuueM 6apadan 604 coOAePKUT CPEICTBO JIsI 3aKPETUICHUS] Ha €r0 OOKOBBIX
CTEHKAaX COeTMHUTENbHON My ThI 606 yroMsiHyTOl TuHelHo! YyacTu. [IpeanodrurensHo, He
OTPaHUYUBASICh, OCHOBaHUE 603 BBIMOJIHEHO TaK YTOOBI OOecIeunBaIach yCTaHOBKa OapabaHa
604 c ocbo BpallleHUs U 00eCTIeunBaIOCh BpalleHue 6apadbana 604 BHyTpu ocHoBaHus 603,
MIPU 3TOM BbICOTA OCHOBaHMS 603 MO3BOJISIET MAKCUMAJILHO OTKPBITH BUIUMYIO BEPXHIOIO
yacTh Oapabana 603 ¢ yCTaHOBJIEHHBIMU 3JIEMEHTAMU ONITUYECKOM cxeMbl. [ IpeanoutuTensbHo,
HE OI'PaHUYMBASICh, MEXKY TOpLUaMH Oapabana 604 u creHKamMu ocHoBaHus 603 Ha ocu
BpAIICHUSI BBITIOJTHEHBI OrpaHuuuTeIu 607, HapuMep, He OrpaHUYUBASICh, B BUJIE TUCKOB
WK TJIAHOK, OT'PaHUYMBATOIIUE TTepeMelieHre Oapadana 604 B0k OCH BpallleHUSI.
[TpeanoututenbHO, HE OrpaHUUUBASICEH, OapadaH 604 BBITIOJHEH TAKUM 00pa3oM, YTOObI
00ecTeunBaICs TOMyCTUMBIN painyc U3TH0a BOJIOKOHHO-ONITUUECKOTO KabeJsl.
[TpeanouturenbHO, HE OIPAHUUUBASICH, HA OOKOBBIX CTeHKaX Oapabana 604 BBITIOJIHEHBI
MPOPE3HU 1Sl BBIBEJIEHUSI BOJIOKOHHO-ONITUYECKOT0 KaOellsi Ha HapyKHYI0 CTOPOHY CTEHKHU
O0apabana 604 u 3aBeneHus ero oOpatHo. [IpeanoyTuTenbHO, HE OTPAHUYUBASICH, OOKOBBIE
cTeHKU OapabaHa 604 BIMOIHEHBI TAKMM 00pPa30M, UTOOBI 00ECTIEUMBAIOCH CBOOOTHOE
BpaleHue 6bapadana 604 Ha ocu BpateHus. [IpeanoyTuTebHO, He OrpaHUIMBAsICh, OOKOBBIE
cTeHKH OapabaHa 604 BBIMOJHEHBI TAKUM 00pa30M, YTOOBI 00ECIIEYMBAIIOCh KPEIUICHHE
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BOJIOKOHHO-OIITUYECKOTO KabeJIsl U COeMMHUTENIbHBIX MY(DT Ha HAPYKHOM CTeHKe OapabaHa
604 BBICOTOM, HE MPEBBIIIAIOIICH 3a30p MEXKy OOKOBOI CTEHKOM OcHOBaHUs 603 1
COOTBETCTBYIOIIEH cTeHKH Oapabana 604. [IpenmnouturenbHO, HE OTPAHUYUBASICH,
KOHTEHHEPHOE yCTPOUCTBO 600 BBIIIOJIHEHO C BO3MOXHOCTBbIO MHOTOKPATHOTO
UCIIOJTb30BaHMS, JIJIs UET0, HAIIPUMeED, IPEAyCMOTPEHA BO3MOKHOCTh U3BIICUEHUS OapabaHa
JIUIS1 HAMOTKH Ha HETO JIMHEMHOM YaCTH IPYroro u3BenaTelsl.

[80] Takum 06pa3oM, B KauecTBe KOHTEHHEpHOTO ycTporicTBa 600 1151 COOPKH JIMHEHHOM
YACTH JIJIS U3BEIIATENIsI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO 3asIBJIEHO KOHTEHHEPHOE
YCTPOMCTBO 711 COOPKM JIMHEMHOW YacTH JJI U3BEIIATENSl OXPAHHOIO BOJJIOKOHHO-
ONITUYECKOr 0, MPEJICTABIIsOIIee COOOM KOHTEHHED C KPBIIIKOMN, COAEPKAIIUI OCHOBAHUE C
OCBHIO BpaIllEHUs], HA KOTOPOI 3aKPeIUIeH Bpalarouiicss bapadan, Ha KOTOPbIA HAMOTAH
BOJIOKOHHO-OIITUYECKUHN KaOellb TMHEMHOM YaCTH U3BEIATEIISI OXPAHHOTO BOJIOKOHHO-
OIITHYECKOI 0, IpudeM OapabdaH COACPKUT CPEICTBO IS 3aKPEIJICHUS Ha ero OOKOBBIX
CTEHKaX COeTMHUTEIHHOM My(PTHI yIIOMSIHY TOM JTMHENHOM YacTu. Heo0s3aTeIbHO, OCHOBAHME
BBITIOJTHEHO TaK YTOObI 0OecreunBaiach yCTaHOBKa OapabaHa ¢ OCbIO BpallleHUS U
o0ecreunBaIoch BpaileHue 6apadbaHa BHyTPU OCHOBAHUS, TIPU 3TOM BBICOTA OCHOBAHUS
MT03BOJIslJIa MAKCUMAaJIbHO OTKPBITh BUJIMMYIO BEPXHIOIO YaCcTh OapabaHa ¢ ycTaHOBJIEHHBIMU
3JIeMEHTaMM ONITUYECKOM cxeMbl. HeoOs3aTenbHOo, MeXay TopliaMu 6apabdaHa U CTEHKaMU
OCHOBaHMS Ha OCH BPAIIICHUSI BBITIOJTHEHBI OTPAHUYUTEIIN, OTPAHUIMBAIOIIHE TIEPEMEIIICHNE
OapabaHa B10Jb ocu BpallieHus. HeoOs3aTenpHo, 6apabaH BBITIOJHEH TAKUM 00pa3oM,
9TOOBI 00ECIIeYNBAIICS TOMTYCTUMbIN PanyC U3ru0oa BOJIOKOHHO-ONITUYECKOTO KaOesl.
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
cTeHku Oapabana. HeoOs3aTenbHO, KOHTEMHEPHOE YCTPONUCTBO BBIMTOTHEHO C BOZMOKHOCTBIO
MHOT'OKPATHOT'O UCIIOIb30BAHMS, IS Uero oOecrieyeHa BO3MOKHOCTh U3BJIeueHUs 6apabaHa
JUI HAMOTKHU HA HETO JIMHEWHOM YaCTH APYTrOro U3BELIATEN.

[81] Takum o6pa3om, B KauecTBe APYyroro KOHTeMHepHOTO ycTpoiicTBa 600 11st cOOpKU
JIMHEMHOM YaCTH TSI U3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO 3asBJICHO
KOHTEHHEPHOE YCTPOMCTBO J1s1 COOPKU JIMHEHHOM YacTH 1Sl U3BELIATENsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, TIPEJCTABIISIIONIEEe COOON KOHTEHHED C KPBIIIKOM, COAEpKAILINI
OCHOBAHHE C OCBIO BPAIICHUs, HA KOTOPOIi 3aKperlieH Bpalaromnmics bapadaH, Ha KOTOPBIi
HaMOTaH BOJIOKOHHO-ONITUYECKUI KaOeIb JIMHENHOW YaCTH U3BEIIATENs OXPAHHOTO
BOJIOKOHHO-OTITUYECKOTO, MpUYeM 0apadaH COIEPIKUT CPEACTBO IS 3aKPEIUICHHUS Ha €TO
OOKOBBIX CTEHKAX COCAUHUTENIbHON MYy(Thl yITOMSIHYTOM JIMHEHHON YaCcTH, TPUYEM
YIOMSIHyTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MeEIIeHHbIE B HeW CTUIUTTEPbI
uHtepdepomerpa MaiikenbcoHa U CIUIMTTEepbl HHTephepoMeTpa Maxa-llenaepa.
Heo0s3aTensH0, OCHOBaHHUE BHITIOJIHEHO TaK YTOOBI 00OecIieurnBajIach yCTaHOBKa OapabaHa
C OCBIO BpalleHUs U 00eCTIeunBaIOCh BpalleHne bapabaHa BHyTPU OCHOBAHUSI, IPU 3TOM
BBICOTA OCHOBAHMSI ITO3BOJISIIIA MAKCUMAJIBHO OTKPBITh BUIMMYIO BEPXHIOIO YacTh OapabaHa
C YCTAHOBJICHHBIMU 3JIEMEHTAMH OTNITUYECKOM cxeMbl. Heobs3aTenbHO, MEXTy TOpIaMHU
OapabaHa U CTEHKAMU OCHOBAHUSI HA OCU BPAILIEHUS BBIITOJHEHBI O PAHUYMUTEIH,
OrpaHUYMBAIOIIUE TIEpeMellieHue OapabaHa B0k ocu BpaleHus. Heobs3aTenbHo, Oapaban
BBITIOJTHEH TAKUM 00pa30M, YTOOBI 00ECIIEUNBAIICS TOITYCTUMBIN paInyC U3rn0a BOJIOKOHHO-
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orntuyeckoro kadens. HeoOs3arenpHo, Ha O0OKOBBIX CTeHKaX OapabaHa BBITIOJTHEHBI ITPOPE3U
JUUTS. BBIBEJICHUSI BOJIOKOHHO-OIMTUUECKOI0 Ka0ess Ha Hapy»KHYI0 CTOPOHY CTEHKM OapabaHa
v 3aBesieHus ero oopatHo. Heobs3aTenbHO, 60KOBBIE CTEHKM OapabaHa BBIITOJHEHbBI TAKUM
00pa3oM, uToOBI 0OecrIeurBaIOCh CBOOOIHOE BpaleHue ObapabaHa Ha OCH BpaIleHUS.
Heo6s3aTensHo, 00KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKMM 00pa30M, UTOOBI
obecreunBaoch KperjieHue BOJJOKOHHO-ONTUUECKOr0 Kabemsl U COeIMHUTEIbHBIX My(PT Ha
HapY>KHOM CTeHKe OapabaHa BbICOTOM, HE IPEBBILIAIONLIEH 3a30P MEKIYy OOKOBOW CTEHKOM
OCHOBAHMS U COOTBETCTBYIOIIEH cTeHKH Oapabana. Heobs3aTenbHO, KOHTEMHEpHOE
YCTPOUCTBO BBITIOJIHEHO C BO3MOYKHOCTHIO MHOTOKPATHOTO UCIIOJIb30BAHUS, ISl YETO
obecrieueHa BO3MOXKHOCTh U3BJIeUeHUs1 OapabaHa 11 HAMOTKM Ha HETroO JIMHEMHOM YyacTu
Jpyroro u3BelaTens.

[82] Takum oO6pa3om, B KauecTBe APYyroro KOHTeMHepHOTo ycrpoiictBa 600 mist cOOpKu
JIMHEMHOM YacTu JJIs1 U3BEHIATENIsI OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO 3asIBJIEHO
KOHTEHHEPHOE YCTPOMCTBO JIs1 COOPKM JIMHEHHOM YacTH ISl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OINITUYECKOT 0, MPEJICTaBIIsOIIee COOOM KOHTEHHED C KPBIIIKOHN, COASPIKATIIMIA
OCHOBAHHE C OCBIO BPAIIIEHUs, HA KOTOPOIi 3aKperlieH Bpallaromics bapadaH, Ha KOTOPBIii
HaMOTaH BOJIOKOHHO-ONTHYECKUI KaOelb IMHEMHOM YacTH U3BeIIaTe I OXPAaHHOTO
BOJIOKOHHO-OIITUYECKOT 0, MpUYeM 0apabaH COIEPIKUT CPEACTBO IS 3aKPEIUICHHUS Ha €ro
OOKOBBIX CTEHKAX COCAMHUTEITLHON MYy(PThI YIIOMSHYTOM JIMHEMHOW YaCTH, TTPUYEM
YIOMSIHYTasi COeIMHUTENIbHASI My(Ta COIEPIKUT pa3MeEIICeHHbIE B HeW CIUIUTTEPbI
unTepdepomerpa Maiikenbcona. Heobs13aTenbHO, OCHOBaHUE BBITTOJTHEHO TaK YTOOBI
obecreunBaiach yCTaHOBKA 0apabaHa ¢ OChIO BpallleHUs] U 00ECIeUMBaIOCh BpallleHHE
O6apabaHa BHyTpU OCHOBAHHUS, IPY 3TOM BBICOTA OCHOBAHHS MTO3BOJISIIA MAKCUMATIBbHO
OTKPBITh BUIUMYIO BEPXHIOIO YacTh OapabaHa ¢ yCTaHOBJIEHHBIMU 3JIEMEHTAMU OIITUUECKOMN
cxeMbl. HeoOs13aTenbHO, MeX Y TOplamu 6apabaHa U CTEHKaMW OCHOBAHUS HA OCH BpAIIIEHUS
BBIITOJTHEHbBI OIPAHUUMTENU, O PAHUUMBAIOIIME IEpeMellieHre OapabaHa B/10Ib OCH BPAILIEHUS.
Heo6s3aTensHo, 0apabaH BBIIIOJHEH TAKUM 00pa30M, UTOOBI 00ECTIEUMBAIICS TOTTYCTUMBIN
paauyc u3ruda BOJIOKOHHO-oNTUYeCKOTOo Kadensa. HeoOs3aTenbHo, HA GOKOBBIX CTEHKAX
OGapabaHa BBINTOJIHEHBI TPOPE3U [1JI BHIBEICHUS BOJIOKOHHO-ONTHYECKOT O Kabes Ha
HapY>XHYIO CTOPOHY CTeHKM OapabaHa u 3aBeieHus ero oopatHo. Heo6s3aTenbpHo, O0KOBBIE
CTEeHKU OapabaHa BBIIOJIHEHBI TAKUM 00pa30M, YTOOBI 00€CTIeYMBATIOCh CBOOOIHOE BpAIIIEHHE
O6apabana Ha ocu BpaieHusi. HeoOsi3atenbHo, 00KOBBIE CTEHKM OapabaHa BhIMOIHEHBI TAKUM
00pazoM, 94TOOBI 00ECIEUNBAIOCH KPETIJICHHE BOJIOKOHHO-ONTHUECKOTO Ka0ens u
COEIMHUTEIBbHBIX MY(T Ha HAPY>KHOM CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MEXTy OOKOBOM CTEHKOM OCHOBAHUS U COOTBETCTBYIOILIEH cTeHKH Oapabana. HeoOs3aTenbHo,
KOHTEMHEPHOE YCTPOWUCTBO BBITIOJIHEHO ¢ BO3MOXKHOCTBbIO MHOTOKPATHOTO UCITOJIb30BAaHUS,
JIJIs 9yero obecrieueHa BO3MOKHOCTD U3BJIeUeHHS OapabaHa 111 HAMOTKHM Ha HETO JIMHEHHOM
YaCTH APYroro U3BeUaTesl.

[83] Takum oO6pa3om, B KauecTBe APYyroro KOHTeHHEpHOTO ycTporicTBa 600 11t cOopku
JIMHEMHOM YacTu JJ1s1 U3BELATENI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOTO 3a51BJIEHO
KOHTEHHEPHOE YCTPOMCTBO J1s1 COOPKM JIMHEHHOM YacTH ISl U3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, IIPEJICTABIISAIOIIEEe COOO KOHTEHHED C KPBIIIKOMN, COIEP KA
OCHOBAHME C OChIO BPAIIIEHMSI, HA KOTOPOH 3aKPEIlIEH Bpallarouiics 0apadaH, Ha KOTOPbIA
HaMOTaH BOJIOKOHHO-ONTHYECKUI KaOeIb JMHENHOW YaCTH U3BEIIATENsS OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT 0, TPpUUeM OapabaH COAEPKUT CPEACTBO JJIS 3AKPEIJICHUS HA €ro
OOKOBBIX CTEHKAX COEAUHUTENIbHON MY(Thl yIIOMSIHYTOM JIMHEHHOMN YacTH, TPUYEM
YIOMSIHYyTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MeEIIeHHbIE B Hel CIUIUTTEPbI
unTeppepomerpa Maxa-Llennepa. Heob6s13aTenbHO, OCHOBaHHME BBIMIOJIHEHO TAK YTOObI
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obecreunBanach ycTaHoBKa OapabaHa ¢ OChIO BpallleHHs M 00ecIIeurBaIoCh BpaleHue
OapabaHa BHYTPH OCHOBAHUS, TIPY 3TOM BBICOTA OCHOBAHUS MTO3BOJIsJIa MAKCUMATbHO
OTKPBITh BUIMMYIO BEPXHIOIO UacTh 0apabaHa ¢ yCTaHOBIIEHHBIMU 3JIEMEHTAMU ONITUYECKON
cxeMbl. HeobOs13aTenbHO, MEX1y TOpLaMU OapabaHa v CTEHKaMU OCHOBAHUS HA OCU BPAIIICHUS
BBITTOJTHEHBI OT'PAaHUUUTEITH, O paHUUMBATOIIIHE TIepeMellieHre OapabaHa BJI0JIb OCH BpAILICHUS.
Heob6s3aTenbHo, 6apabaH BBIIIOIHEH TAKUM 00pa3oM, YTOOBI 0OeCIIeUMBAJICS JOTTYCTUMBIN
paauyc u3ruba BOJIOKOHHO-oNTHYeCKOTO Kadens. HeoOs3aTenbHo, HA GOKOBBIX CTEHKAX
OapabaHa BBITIOJIHEHBI TPOPE3U JIJIs1 BBIBEICHUS BOJIOKOHHO-ONTUYECKOTO Kabes Ha
HapYXXHYIO CTOPOHY CTeHKH OapabaHa u 3aBeieHus ero oopatHo. Heobs13atenpHo, OOKOBbBIE
CTeHKU OapabaHa BBIMOJIHEHBI TAKUM 00Pa30M, YTOOBI 00ECTIEYMBAIIOCHh CBOOOIHOE BpallleHUe
Oapabana Ha ocH BpaiieHus. HeoOs3aTenpHO, 00KOBBIE CTCHKH OapabaHa BBITTOJTHEHBI TAKHM
00pa3oM, 4TOoOBI 00ECIEUNBAIOCh KPETIJICHHE BOJIOKOHHO-OITHUECKOTO Ka0ens u
COEAMHUTEILHBIX MY(T Ha HAPY)KHOM CTeHKe OapabaHa BRICOTOM, HE IMMPEBBIIIAIOIIEH 3230
MeX 1y OOKOBOI CTEHKOM OCHOBAaHMS M COOTBETCTBYIOIIIEH CTeHKU Oapabana. Heobsi3aTenbHo,
KOHTEHHEPHOE YCTPOMUCTBO BBIMOJIHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCTIOJIb30BAHUS,
JUIs1 9ero obecriedeHa BO3MOKHOCTD U3BJIeUeHUs OapabaHa JIIsi HAMOTKH Ha HErO JIMHEMHOM
YacTH IPYroro u3BeHiaTelsl.

[84] Takum o6pa3om, B KauecTBe APYyroro KOHTEMHepHOTO ycTpoiicTBa 600 mist cOopku
JIMHEWHOM YaCTH JUIS1 U3BELIATENS OXPAHHOT'O BOJIOKOHHO-OIITHYECKOT' O 3asIBJIEHO
KOHTEHHEPHOE YCTPOMCTBO /JIsI COOPKU JIMHEHHOM YacTH ISl U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT O, ITPEICTABIISAIOIIEE COOOI KOHTEHHED C KPBIIIKOW, COAEPKALIUIA
OCHOBAHME C OChIO BpAIlIEHUsI, HA KOTOPOH 3aKpeIlIeH Bpalaronuiics 6apadaH, Ha KOTOPbIT
HaMOTaH BOJIOKOHHO-OTITUYECKHI KaOeIb IMHEWHOW YaCTH U3BEIIATENIsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, IIPUUeM OapabaH COAEPIKHUT CPEACTBO IS 3aKPEIJICHUS Ha €T0
OOKOBBIX CTEHKaX COCAUHUTEILHON MY(PTHI YITOMSHYTOM JIMHEMHOM YaCTH, IPUUEM
YIOMSIHYyTasl COeIMHUTENTbHASI My(Ta COIEpKUT pa3MeIeHHbIE B Hel CTUTUTTEPbI
unteppepomerpa CaHbsika U CITUTTEPBI UHTEphepomeTpa Maxa-Llennepa. HeobszatenbHo,
OCHOBAHHUE BBITIOJIHEHO TaK YTOOBI 0OOeCreunBaiach yCTaHOBKA OapabaHa ¢ OChIO BPALICHUS
¥ 00ecneunBaioch BpallieHue bapabaHa BHYTPYU OCHOBAHMS, ITPU 3TOM BBICOTA OCHOBAHUS
MO3BOJIsJIa MAKCUMAJIbHO OTKPBITh BUIIUMYIO BEPXHIOIO YacTh OapabaHa ¢ ycTaHOBJIEHHBIMU
3JIeMEHTaMM OIITUYECKOM cXeMbl. HeoOs3aTennbHO, MeX Iy TopliaMu OapabaHa U CTEHKaMU
OCHOBAHMS HA OCHU BPAIIIEHUSI BBITIOJIHEHBI OTPAHUYUTENIN, OTPAHUUYUBAIOIIIME TIEPEMEIlIeHHE
O6apabana BHosb ocH Bpalienus. HeoOs3aTenbHo, 6apabaH BBIMOIHEH TAKUM 00pa3oM,
YTOOBI 0OecIeunBalICs JOMYCTUMbIN PaIMyC U3rnda BOJIOKOHHO-OMTUYECKOTO Kabes.
Heo06s3aTenbHo, HAa OOKOBBIX cTeHKax OapabaHa BBITIOJTHEHBI MPOPE3U JIJIs1 BBIBEICHUS
BOJIOKOHHO-OIITUYECKOTO KabesIst Ha HapyKHYIO CTOPOHY CTeHKM OapabaHa U 3aBeJICHUS €ro
obpatHo. HeoOs3aTenbHO, 00KOBBIE CTEHKHM OapabaHa BBITIOJIHEHBI TAKUM 00pa30M, UTOOBI
obecreunBaIoch cCBOOOIHOE BpallleHue OapabaHa Ha ocu BpaitiieHus. HeoOs3aTenbHO, O0KOBbBIE
CTEHKM OapabaHa BBIIOJHEHBI TAKUM 00pa3oM, YTOOBI 0OecIIeYuBaIoCch KPEIIeHHe
BOJIOKOHHO-OIITUYECKOTO KaOEeIIsl U COeTMHUTEIIFHBIX My(PT Ha HApYKHOM CTeHKe OapabaHa
BBICOTOM, He ITPEBBIIIAIOIIEH 3230 MEXKTy OOKOBOWM CTEHKOM OCHOBAHHUS M COOTBETCTBYOIIICH
cTeHku 6bapabana. HeoOs3aTenbHO, KOHTEHHEPHOE YCTPOUCTBO BBITIOITHEHO C BO3MOKHOCTHIO
MHOTOKPATHOTO UCTIOJIb30BaHUS, JJIs1 YETO 0OEecIieueHa BO3MOKHOCTD U3BJIeueHus1 OapabaHa
JIUIS1 HAMOTKH Ha HEro JIMHEMHOM YaCTH IPyroro U3BeIaTesl.

[85] Takum oOpa3om, B KauecTBe APYyroro KOHTEMHepHOTo ycrpoiictBa 600 myist cOopku
JIMHEMHOM YacTu JJ1s1 U3BEHIATENSI OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO 3a5BJIEHO
KOHTEHMHEPHOE YCTPOMCTBO /ISl COOPKU JIMHEMHOM YacTH ISl U3BEIATENIsI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOTO, ITPEICTABIIAIONIEE COOOI KOHTEHHED C KPBIIIKOMN, COJEP KLU
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OCHOBAHHE C OChIO BpAIIIEHUsI, HA KOTOPOU 3aKpeIlieH BpalaroIuiics 6apadaH, Ha KOTOPbIA
HAaMOTaH BOJIOKOHHO-ONTUYECKUN KaOesb JIMHEMHOM YaCTH U3BEIIATEN ISl OXPAHHOTO
BOJIOKOHHO-OINITUYECKOT 0, pUUeM OapabaH COACPIKUT CPEICTBO JJIs 3aKPETUICHUS Ha €0
OOKOBBIX CTEHKAX COCAUHUTEITbHON MYy(PThI YIIOMSHYTOM JIMHEMHON YaCTH, TPUYEM
yIOMSIHYTasi COeIMHUTENIbHASI My(dTa COAEPKUT pa3MeIlleHHbIE B HEM CIUTUTTEPHI
uHTephepomerpa MalikenbcoHa u cruuTTepbl uHTEpdepomeTpa Canbsika. Heobs3aTenbHo,
OCHOBAHME BBITIOJIHEHO TaK YTOOBI 0OecreurnBajiach yCTaHOBKA OapadaHa ¢ OChbIO BpAILIEHUS
u obecrieunMBaioch BpallieHue 0apabaHa BHYTpYU OCHOBAHMSI, PU ITOM BbICOTA OCHOBAHUS
MO3BOJISIJIa MAKCUMAJTBHO OTKPBITh BUAMMYIO BEPXHIOIO HaCTh OapabaHa ¢ yCTAaHOBJIEHHBIMU
3JIeMEeHTaMM ONTUYeCKOM cxeMbl. HeoOs3aTenbHo, MeXay TopuaMu 6apadaHa U CTEHKaMU
OCHOBAHMS HA OCU BPAIIEHUS BHIMOJHEHBI OrPAHUUUTEIN, OTPAHUUUBAIOIIME IEPEMEIIEHUE
6apabaHa BOosb ocu BpauieHus. HeoOs3arenbHo, 0apabaH BBIIIOIHEH TAKUM 00pa3oM,
yTOoOBI 0OecIeunBascs JOMYCTUMBIN paguyC U3rn0a BOJOKOHHO-OIITHYECKOTO KaOesl.
Heobs3aTenpHo, Ha OOKOBBIX CTEHKax OapabaHa BBIMOJIHEHBI IPOPE3U JIJ1s1 BBIBEICHUS
BOJIOKOHHO-OINITUYECKOT0 Ka0eJsl Ha HapyKHYI0 CTOPOHY CTeHKU OapadaHa U 3aBeJIeHHUs €ro
obpatHo. Heobs3aTenpHO, 60KOBBIE CTeHKM OapabaHa BBITTOITHEHBI TAKUM 00pa30oM, YTOOBI
obecreunBaIoch CBOOOTHOE BpallleHue OapabaHa Ha ocu BpaitiieHus. HeoOs3aTenbHo, 00KOBbBIE
CTEeHKHU OapabaHa BBHITIOJIHEHBI TAKUM 00pa30M, YTOOBI 00eCIIeunBaIOCh KpeIlJICHUe
BOJIOKOHHO-OINTHYECKOTO Ka0eJIsl U COeIMHUTENIbHBIX MY(DT HA HAPYKHOM CTeHKe OapabaHa
BBICOTOI, HE TTPEBBIIIAIONIEH 3230 MEKTY OOKOBOM CTEHKOM OCHOBAHUS U COOTBETCTBYIOIIIEH
cTeHku Obapabana. HeoOs13aTebHO, KOHTEHHEPHOE YCTPOUCTBO BBITIOTHEHO C BO3MOKHOCTHIO
MHOTOKPATHOT'O UCIIOJIb30BAHUS, U151 YeTr0 00ecrieueHa BO3MOKHOCTb U3BJIeUeHUs OapabaHa
JUIA HAMOTKHU HA HETO JIMHEMHOM YaCTH APYTrOro U3BELIATENIS.

[86] C yueToM MCIIOIb30BAHUS ONUCHIBAEMBIX B HACTOSIIEM JOKYMEHTE ONITUUECKUX JIMHUIMA
3a7IePKKH, B KQUECTBE APYroro KOHTeMHepHOro ycrpoiictBa 600 111 COOPKHU TMHEHMHOM YacTH
JUTS U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3a5IBJICHO KOHTEHHEPHOE YCTPOUCTBO
JUJ1s1 COOPKU JIMHEMHOW YaCTH JIJI U3BEIIATENsl OXPAHHOT'O BOJIOKOHHO-ONITUYECKOTO,
MpeCcTaBIsIoNIee COO0M KOHTEMHEP C KPBILIKOM, COJIEpKAIIIUI OCHOBAHKE C OChIO BpalllEHUs,
Ha KOTOPOW 3aKperyieH Bpalaroluiics 6apabdan, Ha KOTOPbI HAMOTaH BOJIOKOHHO-
OIITHYCCKHI KaOeTb TMHEHMHON YacTH U3BEIIATENIsI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
npuyeM 0apabaH COJIEPKUT CPEICTBO IS 3aKPETJICHUSI Ha €r0 OOKOBBIX CTEHKAX
COETMHUTEILHOM MY ThI YITOMSIHYTOM JIMHEMHOW YaCTH, TPUYEM YITOMSIHYTasi COSAMHUTEIbHAS
My Ta COIEPKUT ONTHUECKYIO JTUHUIO 3aJCPIKKH JIJTS U3BEIIATENST OXPAaHHOTO BOJIOKOHHO-
OIITUYECKOT0, BBITIOJIHEHHYIO TOCPEICTBOM COEIMHEHUS B ONITUYECKYIO LIEMb HEOOX0IUMON
JUTMHBI PE3EPBHBIX KUJI BOJJOKOHHO-ONTUYECKOTO Kabens. Heobs3aTenbHO, onThUuecKast
JIMHUS 3aJIEP’KKHU TTpeHa3HAueHA JJIs1 UCTIOJIb30BAHUS B COCTABE ONITUYECKOM CXEMBbI
untepdepomerpa Maxa-llenaepa mis ynomssHyToro uspemaress. Heobs3aTenbHo,
OITUYECKasl JIMHUS 3aJEPKKU MpeTHA3HAYEeHA VI UCIIOJIb30BAHUS B COCTaBE ONTUYECKOMN
cxeMbl UHTephepoMeTpa MaiikenbcoHa JyIsl ymoMsiHyToro usBeniaresns. HeobszaTenbHo,
OITUYECKAs! JIMHUS 3aAEPKKU MpeIHA3HAYEeHA JJIs1 UCIIOJIb30BAHUS B COCTABE ONTUYECKOMN
cxeMbl UHTEphepoMeTpa Canbska 1 ynomsiHyToro ussemarens. Heobs3arenbHo,
OITUYECKAs JIMHUS 3aAEPKKU MMpeIHA3HAUYECHA /151 UCIIOJIb30BAHUS B COCTABE ONTUYECKOMN
CXE€MbI UyBCTBUTEJIbHBIX 3JIEMEHTOB JJI YIIOMSIHYTOTr 0 u3Beniarens. HeobszarensHo,
ONTUYECKas JIMHUS 3aJePKKHU MIpeIHaA3HAUEHA ISl UCTIOJIb30BAHMUS COCTABE ONTUYECKOM
CXE€MbI TPAHCIOPTHOM YACTH YIIOMSHYTOTO U3BEIIATEIS.

[87] Takum oOpa3oMm, B KauecTBe OapabaHa KOHTeHHepHOro ycTpoiictBa 600 115t cOOpKHU
JIMHEMHOM YaCTu JJIsl U3BENIATe s OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO 3asiBJIeH OapabaH
KOHTEMHEPHOI'0 YCTPOMCTBA JJIs1 COOPKM JIMHEMHOM YacTH JIJIsl U3BEIIATE Il OXPAHHOTO
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BOJIOKOHHO-OIITUYECKOT O, TIPEJCTABIISIONINNA COOOM BBIITOTHEHHBIN C BO3MOKHOCTBIO
BpAllleHUs1 Ha ocu OapabaH, Ha KOTOPBI HAMOTaH BOJIOKOHHO-ONTUYECKUHN KaOellb JIMHEHHOM
YaCTU U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-OITUUECKOT O, IpUYeM OapabaH COIEPIKUT CPEICTBO
JUTS 3aKPEIUICHNS Ha €T0 OOKOBBIX CTEHKAX COETMHUTENbHON MY(PThI YITOMSHYTOM JIMHEMHON
yactu. HeoOs3aTenpHo, 6apabaH BHITIOJIHEH TaKUM 00pa30oM, YTOObI 0OecieurnBacs
JIOITYCTUMBIN painyc U3ruda BOJIOKOHHO-ONTHYeCcKOTo Kabensa. HeoOs3aTenbHO, HA OOKOBBIX
cTeHKax 0apabaHa BBIMOJHEHBI TPOPE3U JJIs1 BBIBEICHUS] BOJIOKOHHO-OIITUUECKOT0 Kabes
Ha Hapy>KHYIO CTOPOHY CTEHKM OapabaHa v 3aBe/ieHHs ero oopatHo. HeoOs3atenbsHO, OOKOBBIE
CTCHKH OapabaHa BBITIOJTHEHBI TAKUM 00pa30M, YTOOBI 00ECIIEYMBAIIOCH CBOOOTHOE BpaIlleHUE
O6apabana Ha ocu BpaieHusi. HeoOsi3aTenpHo, 60KOBbIE CTeHKM OapabaHa BhIMOIHEHbBI TAKUM
00pa3oM, 4ToOBI 00ECIIEUNBATIOCH KPETIEHHWE BOJIOKOHHO-OTNITUUYECKOTO Kabess u
COEIMHUTEIBHBIX MY(T Ha HAPYKHOM CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOIIEH 3a30D
MeX 1y OOKOBOM CTEHKOM OCHOBAHUSI KOHTEMHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKH
O6apabana. Heobsi3aTenbHo, 6apabaH BBIMOIHEH C BO3MOKHOCTBIO €I0 U3BJICUECHUS U3
KOHTEHHEPHOT'O YCTPOMCTBA I HAMOTKH Ha HETO JIMHEMHOM YaCcTH IPYyroro u3BeniaTess
WIIM 3aMEHbI Ha Apyroi 6apabaH ¢ JIMHEHHON YaCThIO APYTOTO U3BEIIATENS.

[88] Takum 0Opa3oM, B KauecTBe Apyroro 6apabaHa KOHTeHHEpPHOTo ycTporcTBa 600 mist
COOPKM JIMHEMHOM YaCTH TSI U3BEIIATEN ISl OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO 3asIBJIEH
OapabaH KOHTEMHEPHOI'O YCTPOMCTBA 1J1s1 COOPKU JIMHEMHOM YaCTH JIJIS1 U3BeIaTeN s
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOT0, MMPEICTABIISIONIUNA COOOM BBHIMTOJIHEHHBIN C
BO3MOKHOCTBIO BpallleHUs Ha ocu OapabaH, Ha KOTOPBI HAMOTAaH BOJIOKOHHO-OTITUYECKHIA
Ka0eJb JIMHEHHOM YaCTH U3BELIATEN ISl OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT 0, ITpUueM OapadbaH
COJICPKUT CPENICTBO JIJIsI 3aKPETUICHUS HA €T0 OOKOBBIX CTEHKAX COCUHUTEIIHHBIX MYy(T
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YITOMSIHYThIE COCTMHUTETbHBIE MY(PTBI coaepkaT
pa3MelIeHHbIE B Hell CIUTMTTEPBI HHTepdepomeTpa MalikeTbCOHA U CIUTUTTEPHI
untepdepomerpa Maxa-Llennepa. HeoOs3aTensHo, 0apabaH BBIIIOIHEH TAKUM 00pa3oM,
YTOOBI 0OecIeunBalICs JOMYCTUMbIN PaInyC U3rnda BOJIOKOHHO-OMTUYECKOTO KaOesl.
HeoOs3atenbHo, Ha OOKOBBIX CTEHKax OapabaHa BBIMIOTHEHBI IPOPE3H 17151 BBIBEACHUS
BOJIOKOHHO-OITHYECKOTO KaOesl Ha HAapyKHYI0 CTOPOHY CTeHKH OapabaHa v 3aBEICHUS €ro
o6patHo. Heobs13aTenbHO, 00KOBBIE CTEHKH OapabaHa BBITIOJTHEHBI TAKUM 00pa30M, YTOOBI
obecrieurBaIoch CBOOOIHOE BpallleHue OapabaHa Ha ocu BpaittieHus. HeoOs3aTenbHo, O0KOBbBIE
CTEHKM O0apabaHa BBIIOJHEHbI TAKUM 00pa3oM, YTOOBI 00eCIIeYuBaIoCh KPEIIeHHe
BOJIOKOHHO-OIITUYECKOTO KaOEIIsl U COCTMHUTEIIFHBIX My(PT Ha HApy)XKHOU CTeHKe OapabaHa
BBICOTOM, HE MPEBBIIIAIOIIEH 3a30P MEXIy OOKOBOM CTEHKON OCHOBAHUSI KOHTEHHEPHOTO
YCTPOMCTBA U COOTBETCTBYIOIIEH cTeHKU Oapabana. Heobs3aTenpHO, 6apabaH BBIMOIHEH C
BO3MOHOCTBIO €0 U3BJICUCHUS U3 KOHTEMHEPHOI'0 YCTPONCTBA I HAMOTKHU Ha HETO
JIMHEMHOM YaCTU APYTrOro U3BeIaTelIs UiId 3aMEHbI Ha Apyroi bapadaH ¢ TMHEHHON YaCThIO
JIPyroro U3BeraTess.

[89] Takum 0OGpa3omM, B KauecTBe Ipyroro 6apadbana KoHTeliHepHOTro ycrpoiicTBa 600 asis
COOPKH JIMHEMHOM YacTH JJ1s1 U3BEIIATENsI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO 3asIBJIEH
OapabaH KOHTEHHEPHOT'O YCTPOMCTBA /IS COOPKM JIMHEWHOM YacTH JIJTsS U3BeIaTes
OXPaHHOT'0 BOJIOKOHHO-OIITUUECKOT0, IIPEACTABIISIONINI COOOM BBITTOJTHEHHBIN C
BO3MOHOCTBIO BpallleHUs Ha ocu 6apadaH, Ha KOTOPBIA HAMOTAH BOJIOKOHHO-OITUYECKUHN
Ka0eJb JIMHEHHOM YaCcTH U3BeIATe sl OXPAHHOTO BOJIOKOHHO-ONTHUECKOT 0, ITpUueM OapabaH
COJICPKUT CPENICTBO VIS 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIHHON My(DThI
YIOMSIHYTOM JIMHEHHOM YaCTH, TPUYEM YIIOMSIHYTAasl COeIMHUTEIbHAS MyPTa COAEPIKUT
pa3MeIeHHbIC B Hell CINIMTTEePhl HHTephepoMeTpa Malikenscona. Heobs3aTenbpHo, Oapadan
BBITMIOJTHEH TAKUM 00pa30oM, YTOOBI 00ecreuyruBaICs JOMYCTUMBIN paiiyc U3ruda BOJTOKOHHO-
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orntuyeckoro kadens. HeoOs3arenpHo, Ha O0OKOBBIX CTeHKaX OapabaHa BBITIOJTHEHBI ITPOPE3U
JUUTS. BBIBEJICHUSI BOJIOKOHHO-OIMTUUECKOI0 Ka0ess Ha Hapy»KHYI0 CTOPOHY CTEHKM OapabaHa
v 3aBesieHus ero oopatHo. Heobs3aTenbHO, 60KOBBIE CTEHKM OapabaHa BBIITOJHEHbBI TAKUM
00pa3oM, uToOBI 0OecrIeurBaIOCh CBOOOIHOE BpaleHue ObapabaHa Ha OCH BpaIleHUS.
Heo6s3aTensHo, 00KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKMM 00pa30M, UTOOBI
00€eCTeunBaIOCh KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO Ka0esl U COeIMHUTETbHBIX My(DT Ha
HapY>KHOM CTeHKe OapabaHa BbICOTOM, HE IPEBBILIAIONLIEH 3a30P MEKIYy OOKOBOW CTEHKOM
OCHOBaHMSI KOHTEMHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIEH CTeHKU OapabaHa.
Heo6s3aTenbHo, 0apabaH BBIMIOJHEH C BO3MOXHOCTBIO €0 U3BJICYEHUS U3 KOHTEHHEPHOTO
YCTPOMCTBA JJIs1 HAMOTKM HA HErO JIMHEWHON YaCTH JPYyTOro U3BeIaTesl Wi 3aMEHbI Ha
JpyTroii bapabaH ¢ IMHEHHON YaCThIO IPYTOTO U3BEIIATENS.

[90] Takum oOpa3oMm, B KayecTBe Ipyroro 6apabana KOHTeHHEpPHOT o ycTporcTBa 600 mist
COOPKM JIMHEMHOM YaCTH JIJIsI U3BEIIATE sl OXPAHHOTO BOJIOKOHHO-OMITUYECKOTO 3asIBJIEH
OapabaH KOHTEMHEPHOT'O YCTPOUCTBA 1J1s1 COOPKU JIMHEWHOM YaCTH JIJIsl U3BEIATENs
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOTO, MPEICTABIISIONIUNA COOO BHIMOJIHEHHbIN C
BO3MO’KHOCTHIO BpallleHUs Ha ocu OapabaH, Ha KOTOPBIA HAMOTAaH BOJIOKOHHO-OTITUYECKUIA
KaOeJTh JIMHEMHOM YaCTH U3BEaTe sl OXPaHHOTO BOJIOKOHHO-ONITUYECKOT O, ITpHueM OapadaH
COJICPKUT CPENICTBO JIJIsI 3aKPETUICHUS Ha €r0 OOKOBBIX CTEHKAX COCTUHUTEIFHON MY(DThI
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEeM YIIOMSIHYTask COSTMHUTEIbHAS My(pTa COACPIKUT
pa3MelleHHbIe B Hell CTuTTephl uHTepdepomerpa Maxa-Llennepa. HeoOs3aTensHo, Oapadban
BBIMIOJTHEH TAKUM 00pa30M, YTOOBI 00eCIIeYMBAIICS JOMYCTUMBIHN paJInyC U3ruda BOJTOKOHHO-
onTtuueckoro kabemns. Heobs3aTenbHo, Ha GOKOBBIX CTEHKaX OapabaHa BbIITOIHEHBI TPOPE3U
JUUIS1 BBIBEJICHUST BOJIOKOHHO-OTITUYECKOTO Kabessl Ha HapyKHYIO CTOPOHY CTeHKH OapabaHa
W 3aBeJieHus ero oopatHo. HeoOs3aTenbHO, O0KOBBIE CTEHKM OapabaHa BIMOJTHEHBI TAKUM
00pa3oMm, 4TOOBI 00eCIIeYMBAIOCh CBOOOHOE BpallleHHue OapabaHa Ha OCH BpaIllCHUSI.
Heo0s3aTenbHo, O0KOBBIE CTEHKM OapabaHa BIMOIHEHBI TAKUM 00Pa30M, UTOOBI
00€eCcTeunBaAIOCh KPEIJIEHUE BOJIOKOHHO-ONITUYECKOTO Ka0esi U COeIMHUTEIbHBIX My(PT Ha
HapY>XKHOM CTeHKe OapabaHa BBICOTOM, HE IPEBBILIAIOLIEN 330D MEKIy OOKOBOW CTEHKOM
OCHOBaHHSI KOHTEMHEPHOTO YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKH OapabaHa.
Heobs3aTensHo, 6apabaH BBIIIOJHEH C BO3MOXHOCTBIO €0 U3BJICUCHUS U3 KOHTECHHEPHOT'O
YCTPOMCTBA 1JI1 HAMOTKH Ha HETO JIMHEMHOM YaCTH APYroro U3BEILIATEIS.

[91] Takum 06pa3omM, B KauecTBe ipyroro 6apabana KoHTeliHepHOTro ycrpoiictBa 600 mis
COOPKHM JIMHEMHOM YaCTH JIUTSI U3BEIIATEN IS OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asIBJICH
O6apabaH KOHTEHHEPHOT'O YCTPOUCTBA 11 COOPKU JIMHEMHOW YaCTH [T U3BEIaTeNs
OXPaHHOT'0 BOJIOKOHHO-OIITHYECKOT0, ITPEACTABIISIONINI COOOM BBITTOJTHEHHBIN C
BO3MOJKHOCTBIO BpallleHUsI Ha och OapabaH, Ha KOTOPBIM HAMOTAaH BOJIOKOHHO-ONITHYECKHIA
kabeJIb TMHENHON YaCTH U3BEIIATe sl OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, IIpUdyeM OapabaH
COJICPKUT CPEJICTBO JIJISI 3aKPETUICHUS Ha €T0 OOKOBBIX CTEHKAX COCTUHUTEIIHHBIX My(T
YIOMSIHYTOM JIMHEHHOMN YaCTH, TPUYEM YIIOMSIHYThIE COEIMHUTEIbHBIE MY(PTBI cOaepKaT
pa3MeleHHbIe B Hell CITUTTephl nHTepdepoMerpa CaHbsIKa U CINTMTTEPHI UHTEpdepomeTpa
Maxa-Ilennepa. Heobs3aTenbHo, 6apadaH BBITIOIHEH TAKUM 00pa3oM, 4TOOBI oOecrieunBacs
JIOITYCTUMBIN pajinyc U3ruda BOJIOKOHHO-ONTHYeCKOTo Kabensa. HeoOs3aTenbHO, Ha OOKOBBIX
cTeHKax OapabaHa BBIMOJIHEHBI IPOPE3H IS BBIBEIEHUS BOJIOKOHHO-OTITUYECKOTO KaOeIst
Ha Hapy>XKHYIO CTOPOHY CTEHKH OapabaHa v 3aBe/ieHHs ero oopatHo. HeoOs3atenpHO, OOKOBBIE
CTeHKH OapabaHa BBITIOJTHEHBI TAKUM 00Pa30M, YTOOBI 00ECTIEYMBAIIOCH CBOOOTHOE BpaIlleHUE
OapabanHa Ha ocH BpaieHus. HeoOs3aTenbHo, 00KOBbIE CTEHKHM OapabaHa BBITIOJTHEHBI TAKUM
00pa3oM, 4ToOBI 00ECIIEUNBATIOCH KPETIEHHUE BOJIOKOHHO-OTITUYECKOTO Kabess u
COEIMHUTEIBHBIX MY(T Ha HAPYKHOU CTEHKe OapabaHa BBICOTOM, HE MPEBBIIIAIOLIEH 3a30D
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MeX Iy OOKOBOM CTEHKOM OCHOBAHUSI KOHTEMHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKH
O6apabana. Heobsi3aTenbHo, 6apabaH BBIMOIHEH C BO3MOKHOCTBIO €I0 U3BJICUCHUSI U3
KOHTEHHEPHOI'O YCTPOMCTBA [UIsI HAMOTKHU HA HET'O JIMHEMHOMN YaCTU APYroro U3BerarTess
WIIM 3aMEHbI Ha Apyroi 6apabaH ¢ JIMHENHON YaCThIO APYTOTO U3BEIIATENS.

[92] Takum 0Opa3oMm, B KauecTBe pyroro 6apabana KOHTeHHEPHOT o ycTporcTBa 600 mist
CcOOPKM JIMHEMHOM YacTH JIJIs1 U3BELIATENs] OXPAHHOI'O BOJIOKOHHO-ONITUYECKOTO 3as1BJIEH
OapabaH KOHTEMHEPHOI'O0 YCTPOMCTBA J1s1 COOPKU JIMHEMHOM YaCcTH JIJIs1 U3BeIaTeN s
OXPaHHOT'0 BOJIOKOHHO-ONITUYECKOTO, MMPEICTABIISIONIUNA COOOM BBHIMOJIHEHHBIN C
BO3MOYKHOCTBIO BpAIlIEHHUsI HA OCH OapadaH, Ha KOTOPBI HAMOTAH BOJIOKOHHO-ONTHUECKHIA
Ka0eJIb JIMHEHHOM YaCTH U3BELIATEN ISl OXPAHHOT'O BOJIOKOHHO-OIITUYECKOT 0, ITpUueM OapadbaH
COJIEPKUT CPEJICTBO IS 3aKPEIJICHUS Ha €ro OOKOBBIX CTEHKAX COEIMHUTENbHON MY(DThHI
YIOMSIHYTOM JIMHEHHON YaCTH, TPUYEM YITOMSIHYTask COSTUHUTEIbHAS My(pTa COACPIKUT
pa3MelleHHbIE B Hell CIUTMTTepbl uHTepdepoMeTpa MaiikenbcoHa U uHTepdepomerpa CaHbsiKa.
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
Mex1y O0KOBOM CTEHKOM OCHOBAHHUSI KOHTEHHEPHOT'O YCTPOMCTBA U COOTBETCTBYIOIIEH CTEHKU
Oapabana. Heobs3aTenpHo, Oapa0daH BBIIOIHEH C BO3MOXXHOCTBIO €TI0 M3BJICUCHUS U3
KOHTEHHEPHOI'0 YCTPOMCTBA IS HAMOTKHM HA HETO JIMHEWHOW YaCTU IPYroro U3BEIATEIS
WJIM 3aMeHBI Ha Ipyroi 0apabdaH ¢ IMHEMHON YacThIO APYTOTO U3BEIIATEIs.

[93] C yueToM ONMCHIBAEMBIX B HACTOSIIIIEM JJOKYMEHTE ONTUYECKUX JIMHUMN 3aJ€PKKHU, B
KauecTBe Apyroro 6apabana koHTedHepHOTO ycTporcTBa 600 1711 COOPKU JIMHEHHOM YacTu
JUTSL U3BEIIATENS OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO 3asiBJIeH 0apabaH KOHTEHHEPHOTO
yCTpOMCTBA AJ1s1 COOPKU JIMHEHHOM YacTH JU1s1 U3BEIATENsI OXPAHHOTO BOJIOKOHHO-
OTITUYECKOTO, MPEICTABIISIONINI COOOM BBIMOJIHEHHBINM C BOBMOXHOCTBIO BpAIlIEHUSI HA OCH
OapabaH, Ha KOTOPbI HAMOTAH BOJIOKOHHO-OIITUYECKHUI KaOeJTb JIMHEHHOM 4acT 3BEIIaTEs
OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, TpUUEM OapadaH COAEPKUT CPEICTBO TS 3aKPETICHUS
Ha ero OOKOBBIX CTEHKAX COCTMHUTETbHON MY(ThI YIIOMSHYTOM JTMHEHHOM YaCTH, TPHUUEM
YIOMSIHYTasi COEIMHUTENIbHASI My(]Ta COIEPKUT ONTUUECKYIO JIMHUIO 3aJIEPKKU IS
U3BEIIATENSI OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT O, BBIITOJIHEHHYIO [IOCPEACTBOM COEAMHEHUS
B ONITUYECKYIO LEb HEOOXOIMMOM JJIMHBI PE3EPBHBIX KU BOJIOKOHHO-OITUYECKOTO KaOers.
Heo0s13aTenpHo, onTHUUecKasi JIMHUS 3aA€PKKU MTpeHA3HAYEHA JIJTs1 UCTTIOJIb30BAHMSI B COCTABE
OTNTHYECKOM cxeMbl nHTephepomeTpa Maxa-Llennepa s ymoMsiHyTOro U3BEIIATENS.
Heo0s13aTenpHo, onTUUecKasi JIMHUS 3aA€PKKU MTpeHA3HAUYECHA JIJTs UCTIOJIb30BAHMSI B COCTABE
OTNITUUECKOM cXxeMbl MHTephepomeTpa MaiikenbcoHa JIsl yTOMSHYTOTO U3BELIATENs.
Heo0s13aTenbHo, onTUUecKasi JIMHUS 3aA€PKKU ITpeAHA3HAYEHA /1T UCIIOJIb30BAHUSI B COCTABE
ONTHYECKOM cxeMbl HHTepdepomeTpa CaHbsaKa 1JIsl yHOMSHYTOTO U3BELIATENS.
HeoOs13aTenpHo, onTUUecKasi JIMHUS 3a1€PKKU ITpeAHA3HAUYEHA /IJ15 UCIIOJIb30BAHMSI B COCTABE
OINTUYECKOMN CXEMBbI YyBCTBUTEIIbHBIX 3JIEMEHTOB I YIIOMSIHYTOT'O U3BELIATENS.
Heo0s3aTenpHo, onTUYeCcKas TMHUS 3a4€P>KKU TpeAHA3HAUEHA IJTsI UCTIOJIb30BaHUS COCTAaBE
OITUYECKOM CXEMBI TPAHCIIOPTHOW YaCTH YIIOMSIHYTOI'O U3BELLIATEIS.

[94] Takum 0Opa3om, B KauecTBe criocoda MOHTaXKa JIMHEMHON YacTH ISl U3BEIATEIIs
OXPAaHHOT'0 BOJIOKOHHO-ONTUYECKOTO 3asIBJIEH CLIOCOO MOHTAKA JIMHEHHOMN YacTH 1S
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U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO, TPU KOTOPOM MOHTAX OCYILIECTBIISIIOT
IIpY TOMOIIY KOHTEeHHEPHOTO ycTporicTBa 600 1711 COOPKM JIMHEHHOW YaCTH JJ151 U3BEIaATENs
OXPaHHOT'O BOJIOKOHHO-OMTUYECKOT0, MPEJCTABIISIONIEr0 OO0 KOHTEHHED C KPBIIIKOMH,
coAep Kaluii OCHOBAHUE C OChIO BpAllIEHHUsI, HA KOTOPOU 3aKperUieH Bpalatomuiicsa 6apabdbaH,
Ha KOTOPbIA HAMOTAH BOJIOKOHHO-ONTUYECKUN KaOellb IMHEHHON YacTh U3BeIaTeNs
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOT 0, TpUYeM OapabaH COIEPKUT CPEACTBO ISl 3aKPETUICHHS
Ha ero OOKOBBIX CTEHKAX COSTMHUTEIbHON MY(THI YITOMSHYTOM JTMHEHHOM YaCTH, IJIS YETO
B 00paTHOM MOCIEA0BATEIbHOCTH pa3MaThIBAIOT B HEOOXOIMMOM KOJIMUECTBE AJIEMEHThI
ONTUYECKOM CXEMBbI M 3aKPEIUISIIOT UX 10 IEPUMETPY KOHTPOJIMpPYeMoH 30HbI. HeoOs13aTenbHo,
MeX Ay TopuaMu 6apabaHa U CTEHKaMHW OCHOBAHMSI HA OCH BpAllEHUS BBITTOJIHEHBI
OTPAaHUYMTEIM, OTPAHUYMBAIOIIME TIepeMelieHre bapadaHa BAOJIb OCH BPAIIICHHUSI.
Heob6s3aTenpHo, 6apabaH BBIIIOIHEH TAKUM 00pa30oM, YTOOBI 0OeCIIeUnBaJICs JOTYCTUMBIN
paaryc u3rnda BOJIOKOHHO-ONTHYECKOTO Kabensa. HeoOs3aTenbHo, Ha OOKOBBIX CTEHKAX
OapabaHa BBIIIOJIHEHBI IPOPE3U /1JI BBIBEICHUS BOJIOKOHHO-ONITUYECKOr O Kabes Ha
Hapy>XKHYIO CTOPOHY CTEHKHM OapabaHa u 3aBeieHUst ero oopatHo. Heobs3aTenbHo,
KOHTEHHEPHOE yCTPOMCTBO BBIIOJIHEHO C BO3MOKHOCTHIO MHOTOKPATHOTO UCIIOJIb30BAHHUS,
1151 uero obecrieyeHa BO3MOKHOCTb U3BJIeUeHUs OapabdaHa 1J1si HAMOTKM Ha HEro JIMHEHHOM
yacTu Apyroro uzsewarens. HeoGs3aTenpHo, yHOMSIHYyTasi COEAMHUTEbHAS MypTa COACPIKUT
pa3MelleHHbIe B Hell CIUTMTTEePhl uHTephepoMeTpa MaliKkeTbCoOHA U CIUTUTTEPhI
unteppepomerpa Maxa-Llennepa. Heobs13aTenbHo, yrioMsiHyTast COeIMHUTEIbHAS My Ta
COJIEPKUT pa3MeEIlIeHHBIC B Hel CIUTMTTepbl MHTephepoMeTpa Maiikenscona. HeoOs3aTenbHo,
YIOMSIHYTasi COeIMHUTENIbHASI My(Ta COIEPKUT pa3MEIICHHbIE B HEW CIUIUTTEPbI
unteppepomerpa Maxa-llennepa. Heobs3aTenbHo, yrioMsiHyTast COeIMHUTEIbHAS My Ta
COJICPKUT pa3MElIeHHbIE B HEW CIUIUTTEePbl MHTEphepoMeTpa CaHbsIKa U CIUTUTTEPHI
untepdpepomerpa Maxa-Ilenaepa. HeoOs3aTenbHO, ymoMsiHyTast COeIMHUTEIbHAS My(dTa
COJIEPKUT Pa3MEIIEHHbIE B HEM CIUTMTTEPhI UHTEphepomMeTpa MaliKeTbCOHA U CIUTUTTEPHI
untepdepomerpa CaHbska.

[95] OnucbiBaeMble paHee JIMHEHHbIE YACTH TPEATIOYTUTEIBHO MOHTUPYIOTCS Ha
orpaxxaeHusx oxpaHseMmoro pyoexa. Kak nmokazano Ha ¢wur. 7 1 8, mpeAnouTUTENbHO, HE
OIrPaHUYHMBASCH, TAKUMHU orpaxxaecHusiMu 700, 800 sIBJISIIOTCS pa3jIMUHbIE CETUYATHIC UJIU UHBIE
OTPAXKIEHUS, HAMOOJIee TUITMUHO MTPEICTABIISIONIME COOOM KOHCTPYKIMIO U3 OITIOPHBIX CTOJI00B
701, 801, 3akperieHHBIX HA KaKOM-TMOO pyHIaMeHTe (HaIIpUMep, He OTPaHUYUBASICh,
0eToHHOM WK cBaitHOM) 702, 802 MeX 1y KOTOPBIMH IIPOTSIHYTO CETYATOE MOJTOTHO 703 uiu
HATSHYTBHl HUTH KoJIrouel npoBosioku 803. IIpennoyTurenbHO, HE OTPaHUYUBASCH,
YIOMSIHYTBIE OTPaXJACHUSI, BKJIF0Uas, HE OCPAHUUYMBASICh, CETUATHIE OTPAKIACHUS U KOITIOUYIO
MIPOBOJIOKY, MPEACTABIISIOT cOO0M orpaxaeHus, coorsercrBytoume 'OCT P 57278-2016
«Orpaxnaenus 3anmTtHble. Knaccudukanys. OO11Me MOI0KEeHUS», U, TAKUM 00pa3oM,
OTHOCSITCS K apMUpoBaHHoI kosttouett jiente (AKJI), apmMupoBaHHOM CKpYyYEHHOM KOJTIOUueH
JIeHTe, bapbepy 6€30MaACHOCTH CIUPATIBHOMY, Oapbepy 0€30MaCHOCTH TUIOCKOMY, MHXEHEPHBIM
cpencTBaM (PU3NYECKOM 3aIUThI, KOJTIOUEH TPOBOJIOKE, TPOTUBOTAPAHHBIM 3aTPAKICHUSIM,
MIPOYUM OT'PAXKACHUSIM, JIFOOBIX KJIACCOB, HE OIPAHUYUBASICH, 3AIIUTHBIM, OCHOBHBIM,
JIOTIOJTHUTEIBHBIM, ITPEAYIIPEIUTEIbHBIM, CTAllMOHAPHBIM UM OBICTPOPA3BEPTHIBAEMbIM
(HOCUMBIM W/WJIM BO3UMBIM), CIJIOIIHBIM, CEKIIMOHHBIM, TJIYXUM, IPOCMATPUBAEMBIM, C
KECTKUM TJIYXUM IOJIOTHOM; C )KECTKUM PElIETYATHIM IMOJIOTHOM; C THOKUM MOJIOTHOM U3
MIPOBOJIOKH, W/WH ceTKH, W/umu crimpanu AKJI; ¢ KoMOMHUPOBAHHBIM TTOJIOTHOM,
MPEACTABIISIONIMM KaKyI0-TM00 KOMOWHALMIO BbIILIEYKA3aHHBIX ITOJIOTEH; C TOUEYHBIM (CBasl,
BUHTOBAs omopa, TpyouaTasi 3a0MBHAsI OMOpa) W/WIIA JICHTOYHBIM (DYHITAMEHTOM;
U3TOTOBJICHHBIM U3, HE OTPAHUYMBASICh, OETOHA U/WJIM Kelle300€TOHA, W/WIIU KUpInda, W/uiu
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MeTaJl1a, W/WIK AepeBa, U/Uiu MOJIMMEPHOTO MaTepraia, U/Uiu Ux JIF000N UX KOMOWHALIUY.
[TpennouTuTenbHO, HE OrPAHUUYUBASICH, MEKY ONMOPHBIMU cTo0amu 701, 801, Takxke
npoTaHyTo HaBepiuue 704, 804 ¢ HOMOTHUTEIBHBIMU HUTSIMHU KOJIFOUEH TPOBOJIOKH.
[TpennouturenbHO, HE OrpaHUUYUBASICh, orpaxaeHue 700, 800 1OMOJTHUTEIBHO CHA0XKEHO
MIPOTSAHYTOM B rpyHTe ceTkow 705, 805, mpeanoYTUTENBHO, YaCThIO CETYATOrO MTOJIOTHA,
NpenarcTBytouei noakony. [IpeanoururensbHo, He OrpaHUYUBASICh, UyBCTBUTEIbHbBIE
31eMeHThl 706 TMHENHON YacTH U3BEIIATEINS] OXPAHHOTO BOJJOKOHHO-ONTUYECKOTO
pa3MenarTca Ha ceT4aToM MoJoTHE 703 M0 KPUBOJIMHEMHON CUHYCOUIATbHOM TPAEKTOPUU
B OJIHY WJIM HECKOJIBKO JIMHUM, 00€CTIeunBasi TAKUM 0Opa30M JOTIOJIHUTENbHYIO CBA3aHHOCTh
3JIEMEHTOB CETYATOr0 MOJIOTHA 703, UTO UCKITFOYAET BO3MOKHOCTh HECAHKIUOHUPOBAHHOT'O
HapPYLIEHUS] OXPAHSIEMOTIO [IEPUMETPA IIyTEM YACTUYHOT'O YCTPAHEHUS CETYATOIO OTPAXKICHUS.
[TpeanmoyTuTenbHO, HE OrPAHUYUBASICH, YYBCTBUTEIIbHBIE 3JIEMEHTHI 806 JIMHEWHON YacTH
U3BEIIATENSL OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT0 PA3MEIIA0OTCS HA JIMHEHHOM OTPaXACHUH,
00pa30BAHHOM HUTSIMM KOIIOUEH MPOBOIOKH 803 TakKe O CHHYCOUIAIIbHON TPAEKTOPUU
B OJIHY WJIM HECKOJIBKO JIMHUM, 0OecrieunBasi TaKUM 00pa3oM, CBI3aHHOCTh MEXIy HUTSIMU
KOJIIOUEN ITPOBOJIOKH, YTO UCKIIIOYAET BO3MOXKHOCTh HECAHKLIMOHUPOBAHHOI'O HAPYILICHUS
OXPaHSIEMOIO MEPUMETPA MMYTEM YACTUYHOTO YCTPAHEHUS KOIIOUEN ITPOBOJIOKHU.
[TpeanouTuTeIbHO, HE OTPAHUYMBASCH, UyBCTBUTEIbHBIE 3JIeMEHTHI 706, 806 TUHEIHHOM YacTH
M3BEIIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO pa3MelaroTcs Ha HaBepiuu 704, 804
OrpaKaeHusi, 00pa30BAHHOM JIOTIOJIHUTEIbHBIMU HUTSIMU KOJTIOUEH MIPOBOJIOKH TAKKE IO
CUHYCOUJIAIbHOW TPAEKTOPUM B OJHY WJIM HECKOJIBKO JIMHUM, OOecreunBasi TAKUM 00pa3oM,
CBSI3AHHOCTb MEXK/1y HUTSAMM KOJIFOUYEN TPOBOJIOKH, YTO UCKIIFOYAET BO3MOKHOCTh
HECAHKLIMOHMPOBAHHOI'O HAPYILIEHUS] OXPAHSIEMOI'0 IIEPUMETPA ITyTEM YACTUUHOI'O YCTPAHEHUS
KOJIIOUE ITPOBOJIOKM WIIM NIPEOIO0JIEHUs iepuMeTpa cBepxy. [IpeanoururensHo, He
OrPAHUYMBASICh, YyBCTBUTEIbHBIE 371eMEHTHI 706, 806 JIMHEHHON YaCTH U3BEIIATENSI OXPAHHOTO
BOJIOKOHHO-ONITUYECKOTO PA3MENIAOTCS HA TPOTUBONOAKOIHOM ceTke 705, 805 orpakneHus,
YTO UCKJTFOYAET BO3MOXHOCTh HECAHKIMOHUPOBAHHOT O HAPYIIIEHHUS OXPaHSIEMOT O IEPUMETPA
IIyTEM IIOJKOMNA o1 orpaxacHue. [IpeamnouyrurenbHo, HE OrpaHUYUBASICH, B OTCYTCTBUE
MIPOTUBOITOJKOITHON CETKH UyBCTBUTEINIbHBIE 371EMEHTBI 706, 806 TMHENHON 4aCTH U3BEILIATEIS
OXPaHHOI'0 BOJIOKOHHO-OIITHYECKOT0 pa3MeraroTces Mexay pynaamentamu 702, 802 cTo100B
Ha NIyOMHE HAauOOJIbIIIEeN BEPOSITHOCTH (PU3UUECKOTO BO3EHCTBUS HA YYBCTBUTEIIHHBII
3JIEMEHT, YTO UCKJIIOUAET BO3MOKHOCTb HECAHKIUOHUPOBAHHOT'O HAPYIIIEHUSI OXPAHSIEMOTO
IIEpUMETPA IIyTEM IMOAKOIA IO OTPAXKAEHUE. YTIOMSHYTBIE CETUATOE OTPAXKACHUE U/WIIN
JIMHEWHOE Orpak/ieHue, 00pa30BaHHOE HUTSIMU KOJTIOUEH IPOBOJIOKH, 1aJIee TAKIKE UMEHYIOTCS
KaK «HECIUUIOLIHOE IPENATCTBUE». [Ipr 9TOM Takoe HECTUIOIIHOE NPENATCTBUE, KAK ITPABUIIO,
ABJISIETCS IPEUMYILIECTBEHHO HEXKECTKUM, TO ECTh OTEIIBHBIE JIIEMEHTHI TAKOT'O OTPAXKICHUS
MOTYT OBITh 6€3 CYIIECTBEHHBIX YCUJIUI MTOBPEXKIECHBI UM pa3pylIeHbI HapymuTeaeMm. B
Ka4yecTBe MPUMEpPa, HO HE OTPAaHUYEHUS, TPETISITCTBUE MEX/TY CTOJIOAMM HE SIBJISIETCS CETYATHIM
OTpPaKICHUEM WJIM OTPAXKIECHUEM U3 JIMHUI KOJIIOYEN IIPOBOJIOKH, & SIBIISETCS
MIPEUMYILIECTBEHHO CIIOLIHBIM MTPENATCTBUEM, TAKUM KaK, KAKOMU-IMOO IITAKETHUK, JINOO
CIUIOIIHOM 3200p, PUYEM B TAKOM CIIy4ae OTpa)JIeHUE COIEPKUT YIIOMSHYTOE HaBEPIIUE,
HAa KOTOPOM Pa3MeLIAETCs YyBCTBUTEIIbHBIN JJIEMEHT.

[96] Takum 06pa3oM, B KaUeCTBE BAPUAHTA OT'PAKIACHUS 3asIBJIEHO OTPAXKICHUE C IMHEHHOM
YACThIO U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, ITPEICTABIISIIOIIee COOOM ceTuaToe
MOJIOTHO, MTPOTSHYTOE MEX/Ty YCTAHOBJIEHHBIMU Ha (DYHIAMEHTBI CTOJIOAMH, TPUYEM CETYATOE
MIOJIOTHO COAEPKUT UYBCTBUTEIIbHBIN 3JIEMEHT U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-
OIITUYECKOI'0, PA3MELLIEHHBIN 10 CETYATOMY ITOJIOTHY IO KPUBOJIMHENHON TPAEKTOPUH,
00ecreunBarolei TOMOJHUTEIbHYIO CBSI3aHHOCTD 3JIEMEHTOB CETYATOrO MOJIOTHA.
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Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIIBHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKaIlen
unteppepomerp Matikenbcona. HeoOs13aTeibHO, UyBCTBUTEIbHBINM 3JIEMEHT SIBIISIETCS
YYyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOTI'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
cxeMmol, coneprkareit unreppepomerp Maxa-llennepa. Heobs3atenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SBJISICTCS YYBCTBUTEIbHBIM 3JIEMEHTOM M3BELIATEISI OXPAHHOTO BOJIOKOHHO-
OTITHYECKOTO C ONITUIECKOM CXeMOM, cosieprkarieit uareppepomerp Canbsika. HeoOs3aTenbHO,
YYBCTBUTEIBHBIN 3JIEMEHT SBJISIETCA YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELLATENS OXPAHHOI'O
BOJIOKOHHO-OTITUYECKOTO C OIITUYECKOM CXEMOI, cofieprkatie uHrepdepomerp MarikeabcoHa
u unrepdepometp Canbsika. HeoOs3aTenbHO, UyBCTBUTEIbHbIN JIEMEHT SIBJISIETCS
YYyBCTBUTEIIBHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOTI'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
CXeMoM, cosiepxkailneit unrepdepomerp MalikenbcoHa u nuHTepdepomeTp Maxa-L{ennepa.
Heo06s3aTenbHO, 4yBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIbHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKaIlen
unteppepomerp Maxa-ILlennepa u unteppepomerp CaHbsika.

[97] Takum 00Opa3oM, B KAUECTBE APYTOro BApUAHTA OTPAXKICHHUS 3aBICHO OrPAKIEHUE
C JIMHEMHOM YaCThIO U3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, ITPEJICTABIISIOLIEE
co00i1 TMHENHOE Orpak/IeHUue, 00pa30BaHHOE HATSHYTHIMU MEX/y YCTAHOBJIICHHBIMU HA
(dbyHIaMEHTBI CTOJI0AMU HUTSMHM KOJTFOUEH ITPOBOJIOKHU, TIPUUEM JIMHEHMHOE OTpakIcHUE
COJZIEP)KUT YYBCTBUTEIILHBIN 2JIEMEHT U3BEILATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO,
pa3MEIIEHHBIN 110 JIMHEMHOMY OTPAXXIECHHUIO 110 KPUBOJIMHENHON TPACKTOPUH,
obecrnieunBaroleli CBI3aHHOCTh HUTEH KoJtouel mpoBosioku. Heobs13aTenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SBJISICTCS YYBCTBUTEIBHBIM 3JIEMEHTOM M3BELIATEISI OXPAHHOTO BOJIOKOHHO-
OTNITUYECKOTO C ONTHYECKON CXEMOM, coaeprkalieit narephepoMerp MalkebCoHa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBIISIETCS] UyBCTBUTEIIBHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOTO BOJIOKOHHO-OIITHYECKOT'O C ONITHYECKON CXEMOM, coAepKallen
unteppepomerp Maxa-Llennepa. HeoGs3aTenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBJISICTCS
YYyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENSL OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOW
cxeMmotit, conepxariieit unTepdepomeTp Canbsika. HeoOs3atenbHO, 4yBCTBUTETbHBIN JIEMEHT
SIBJISIETCS UYBCTBUTEIBHBIM 3JIEMEHTOM U3BELIATENS OXPAHHOT'O BOJTOKOHHO-OIITUYECKOTO C
OTITHUECKOM CXeMOM, copepxartiert iHTephepoMeTp MaiikenbcoHa u uHTepdepomerp CaHbsKa.
Heo06s3aTenbHO, 4yBCTBUTENIBHBIN 3JIEMEHT SIBJISIETCS] UYBCTBUTEIbHBIM 3JIEMEHTOM
MU3BELIATEISL OXPAHHOT'O BOJIOKOHHO-OIITHYECKOTO C OIITUYECKOM CXEMOM, ColepKalIlen
unTeppepomerp Malikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3atenbHo,
YYBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCA UyBCTBUTEIIBHBIM 3JIEMEHTOM U3BELLATENSL OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOM CXxeMOH, coaeprxkaltieit untepdepomerp Maxa-Ilenaepa
u unrepdepometp Canbska.

[98] Takum 00pa3zoM, B KAUECTBE IPYTOro BApUAHTA OTPAXKICHHUS 3aBICHO OrPAKICHUE
C JIMHEMHOM YaCThIO U3BEIIATES OXPAHHOTO BOJIOKOHHO-ONTUYECKOT' O, IPEICTABIIAIOLICE
co0011 orpakieHre, 00pa30BaHHOE MPEMSITCTBUEM, IIPOTSIHYTHIM MEX/Ty YCTAHOBJICHHBIMU
Ha GyHAAMEHTHI CTOJI0AMH, COIEPKAIIIMMU MTPOTIHYTOE MEXK/1y HUMH HaBeplIlIe,
00pa30BaHHOE HUTSIMU KOJTIOUEH ITPOBOJIOKHU, TPUUEM HABEPIIIHME COICPIKUT UYBCTBUTEILHBIN
3JIEMEHT U3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, PA3MEILIEHHBIN 10 HABEPILIUIO
10 KPUBOJIMHEMHOMN TPAEKTOPUH, OOECTIEUMBAIOIIIEH CBSI3aHHOCTh HUTEN KOJIFOUEH IPOBOJIOKH.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS OXPAHHOTI'O BOJIOKOHHO-OIITHYECKOTO C ONITUYECKOM CXEMOM, ColepKaien
unTeppepomerp Matikenbcona. HeoOs13aTebHO, UyBCTBUTEIbHBIN AJIEMEHT SIBJISICTCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO C OIITUUECKOM
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cxeMol, coaepikaitreit uureppepomerp Maxa-Llenaepa. Heobs3aTenpbHo, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCSl YYBCTBUTEIILHBIM 3JIEMEHTOM M3BEIIATESI OXPAHHOI'O BOJIOKOHHO-
ONTUYECKOTO C ONITUYECKOM CXeMO, cosieprkartieit unteppepomerp Canbsika. Heobsi3aTenbHo,
YyBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIIbHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOTO C OIITUUECKOM CXeMOM, coieprkaliielt uHTepdepomeTp MatikenbcoHa
u untepdepometp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIBHBIN JIEMEHT SIBJISIETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM MU3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONTUYECKON
cxeMotl, cosiepxalieit untepdepomerp MaiikenbcoHa u unrepdepomerp Maxa-Llennepa.
Heo0s3aTenbHO, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YYBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIEpKAIIEN
unteppepomerp Maxa-Ilennepa u unrepdepomerp Canbsika. Heobs13aTenbHO, PEnsTCTBYE
SIBJISIETCS CETUYATHIM MOJIOTHOM. Heobs13aTenbHO, MPENSITCTBUE SIBISIETCS JIMHEHHBIM
orpaxXJIeHUeM, 00pa30BaHHBIM HUTSMHU KOJTIOUEl mpoBoioku. Heobs13aTenbHO, TpensiTCTBUE
SIBJISIETCS] TPEUMYIIIECTBEHHO CIUIOIIHBIM MPETSITCTBUEM.

[99] Takum o6pa3oMm, B Ka4eCTBE BApUAHTA OT'PAKIACHUS CO CPEICTBOM OOHAPYKEHUS
MTOJIKOTIA 3aSIBJICHO OTPaXKJICHUE CO CPEICTBOM ISl OOHAPYKEHUS ITOJIKOTIA C JIMHEWHOM
YACThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, TIPEJICTABIISIIONIee COOOM
OrpakJieHhe, 00pa30BAHHOE MPEMSATCTBUEM, TPOTSIHYTHIM MEXK/1y YCTAHOBJIEHHBIMU HA
(byHIaMEHTBI CTOI0AMM, COJCPIKAIITMMHU ITPOTIHYTYIO MEKIY HUIMU B TPYHTE CETKY, HA KOTOPOUH
pa3MeIeH YyBCTBUTEIbHBIN 3JIEMEHT JIMHEMHOMN YaCTH U3BELIATENSI OXPAHHOTO BOJIOKOHHO-
ontuueckoro. Heo6s3aTebHO, YyBCTBUTEIIBHbIN 3JIEMEHT SIBJISIETCS 4YYBCTBUTEJIbHBIM
3JIEMEHTOM M3BEUIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONTUYECKON CXEMOH,
coaepkatert uHTephepomeTp Matikenbcona. HeoOs3aTennbHO, YyBCTBUTEIBHBIN JIEMEHT
SIBJISIETCS] UYBCTBUTEIBHBIM 3JIEMEHTOM H3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C
OIITHYECKOM cxeMol, coaepkaiieii uaTepdepomerp Maxa-Ilenaepa. HeoOs3aTenbHo,
YyBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIILHBIM 3JIEMEHTOM M3BEIIATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOI'O C ONTUUYECKOM CXeMOH, cofiepkalieit unrepdepomerp CaHbska.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEIIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C ONTUYECKON CXEMOM, CoJIepKallen
untephepomerp MaiikenbcoHa u uHTepdepomerp Canbsika. Heobs13aTenbHO, 4yBCTBUTEIBHBIN
3JIEMEHT SIBJISIETCSl YYBCTBUTEILHBIM 3JIEMEHTOM M3BEIIATE sl OXPAHHOI'O BOJIOKOHHO-
OINITUYECKOTO C ONTUUYECKON CXeMOM, cofiepkalieit unrephepomerp MalikenbcoHa U
untepdepomerp Maxa-Llennepa. HeoOs3aTenbHO, 4yBCTBUTEIBHBIN JIEMEHT SIBJISIETCS
YYBCTBUTEIIBHBIM 3JIEMEHTOM MU3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMmoi, comeprkaiieit uureppepomerp Maxa-Llennepa u unreppepomerp CaHbska.
Heobs3atenbHo, MpensTCTBUE SBIISIETCS CETYATHIM MMOJIOTHOM. Heo0s13aTenbHO, TpensTCTBUE
SIBJISIETCS JIMHEWHBIM OT'paKIeHUEeM, 00pa30BaHHBIM HUTSIMU KOJIIOUEH IIPOBOIOKH.
Heo0s3aTenbHo, MPEensTCTBUE SIBJISIETCS MPEUMYIIIECTBEHHO CIUIOUIHBIM MPEMSITCTBUEM.

[100] TakuMm oOpa3oM, B KaueCTBE APYroro BapuaHTa OrpakIeHUs CO CPEACTBOM
00OHapyXeHUs TTOJIKOIIA 3a5IBJICHO OT'PAXKIEHUE CO CPEJICTBOM JIJI1 OOHAPYKEHUS MOJIKOIA C
JIMHEMHOW YaCThIO U3BENIATENSI OXPAHHOI'O BOJIOKOHHO-ONTUYECKOTO, MPEACTABIISIONIEE
c000i1 orpaxk/ieHre, 00pa3o0BaHHOE MPEISITCTBUEM, IIPOTIHYTHIM MEX/y YCTAHOBJICHHBIMU
Ha (pyHTaMEeHTBI CTOJI0AMMU, MEXKIY KOTOPBIMH B TPYHTE Ha ITyOMHE HAaUOOJTbIIEeH BEPOSTHOCTU
(u3MYEeCKOT0 BO3ACHUCTBUS MPOTSIHYT YYBCTBUTEIBHBIHN 3JIEMEHT JIMHEHHOM YACTH U3BEIIATENS
OXPaHHOT'0 BOJIOKOHHO-ONTHYEeCKOT0. Heobs13aTeNnbHO, YyBCTBUTEIbHbIN 3JIEMEHT SIBJISECTCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM HU3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMotli, cosiepxaineit unrepdepomerp Maiikenbcona. Heob6s13aTenbHO, 9yBCTBUTENBHBIM
3JIEMEHT SIBJISIETCSl YYBCTBUTEIILHBIM 3JIEMEHTOM M3BeIIATE sl OXPAHHOI'O BOJIOKOHHO-
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OIITMYECKOI'0 C ONITUYECKOM CXeMOH, cojiepkalieit unreppepomerp Maxa-L{ennepa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOMH, COJIepKAIEN
unteppepomerp Canbsika. HeoOs13aTenbHO, UyBCTBUTEIIBHBIN 3JIEMEHT SIBJISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO C ONTUYECKOM
CcXeMoM, coaeprkailieit uureppepomerp MatikenbcoHa u uaTepdepomeTp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBINM 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEUIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOM CXEMOMH, COJIepKAIIEH
unTeppepomerp Matikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3aTenpHo,
YyBCTBUTEBHBIN 3JIEMEHT SIBIISIETCS YyBCTBUTEIIbHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOT'O
BOJIOKOHHO-OIITUYECKOT'O C OITHYECKOM CXeMOM, coieprkaliieit uureppepomerp Maxa-Ilenaepa
u uarepdepomerp Canbska. HeoOs3aTeIbHO, IPEMSITCTBUE SIBISETCS CETYATHIM ITOJIOTHOM.
Heo06s3aTenbHO, TPEensTCTBUE SABIISIETCS JIMHEWHBIM OT'paKIeHUEeM, 00pa30BaHHBIM HUTSIMU
Koutrouelt mpoBoioku. Heobsi3aTenbHO, MPensiTCTBUE SBIISIETCS] TPEUMYIIIECTBEHHO CIUTOIITHBIM
MIPENSITCTBUEM.

[101] Takum 0O6pa3oM, B KauecTBe criocoda 3aKperyieHUs IMHEMHON YaCcTH U3BEIaTeN s
OXPaHHOT'O BOJIOKOHHO-OIITUYECKOTO Ha OT'PaXACHUH 3asIBJIEH CIIOCO0 3aKPeTIeHUs IMHEHHON
YACTHU U3BELIATEIIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT'O HA OTPAXKICHUH, IIPU KOTOPOM
3aKPEIUISIIOT YyBCTBUTEIIbHBIN 3JIEMEHT JIMHEMHON YaCTU U3BEILIATENISI OXPAHHOTO BOJIOKOHHO-
OINTUYECKOT0 HA MPENATCTBUU B COCTABE OTPAKAECHUS 110 KPUBOJIMHENHON TPAEKTOPUH,
o0OecneunBaroleil BAOPAMOHHYIO YYBCTBUTENIBHOCTD U CBSI3AHHOCTh 3JIEMEHTOB ITPEMSTCTBUS
Mexay coboil. Heobs13aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS] UyBCTBUTEIIBHBIM
3JIEMEHTOM M3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OITUYECKOT'O C ONITUYECKON CXEMOH,
coaepikartient nHTephepomeTp Malikenbcona. HeoOs3aTeTbHO, YyBCTBUTEIBLHBIN JIEMEHT
SBJISIETCS] YyBCTBUTEIbHBIM 3JIEMEHTOM M3BELIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C
OTITUYECKOM CXeMol, coaepikatieit uaTephepomeTp Maxa-Ilennepa. Heo6s3aTenbHo,
YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS. YyBCTBUTEIILHBIM 3JIEMEHTOM H3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OINITUYECKOTO C ONTUYECKOM CXeMOl, coaepkaiieit uateppepomerp Canbska.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 2JIEMEHTOM
M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONITUUYECKOM CXEMOM, COepkKaLen
unTephepomerp MaiikenbcoHa u uHTepdepomerp Canbsika. HeoOs13aTebHO, UyBCTBUTEIHHBIN
3JIEMEHT SIBIISIETCSl YyBCTBUTEIILHBIM 3JIEMEHTOM M3BEILIATENSI OXPAHHOI'O BOJIOKOHHO-
OTNITUYECKOTO C ONITUUYECKOM CXEMOM, coziepkalieit nurepdepomerp MalikenbcoHa U
unteppepomerp Maxa-Llennepa. HeoGs3aTenbHO, YyBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATEIIS OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMoM, cozepxkaineit unrepdepomerp Maxa-Llenaepa u uarepdepomerp CaHbsKa.
Heobs13aTenbHo, pensTCTBUE SIBIISIETCS CETYATHIM MOJI0THOM. HeoOsi3aTenbHO, pensiTCTBUE
SIBJISIETCS JIMHEMHBIM OTPaXK/IeHHEeM, 0Opa30BaHHBIM HUTSIMU KOJIIOUEH TPOBOIOKH.

[102] Takum o6pa3om, B KAUECTBE APYrOTro OTPaKACHUS 3asIBJICHO OT'PaXKACHHUE C IMHEHHOM
YaCThIO U3BEIIATENIS] OXPAHHOTO BOJIOKOHHO-ONITHYECKOTO, TTPEACTABIISIIONIEE COOOM
OrpaxkJieHue, 00pa30BaHHOE HECIIOIIHBIM MPEMSITCTBUEM, TPOTIHYTHIM MEXTY
YCTaHOBJICHHBIMU Ha (DYHIAMEHTBI CTOJIOAMU, TPUYEM HECTIOIIHOE MPETISITCTBUE COACPIKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BELIATENS OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT O, PA3MEILIEHHbBIN
10 HECTUIONIHOMY TMPEMSTCTBHUIO [0 KPUBOJIMHEHHON TPAEKTOPUH, OOeCIIeUnBaIOIIEH
BUOPALMOHHYIO UyBCTBUTEILHOCTD U JOTIOJIHUTEIHHYIO CBSI3aHHOCTH 3JIEMEHTOB HECIUIOIIHOTO
MPENSATCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCA
U3BEIATENh, OTIMCAHHBIN paHee CO CChIIKOM Ha ¢ur. 1.

[103] Takum 06pa3om, B KAUECTBE APYrOTro OTPaKIACHUS 3asIBJICHO OT'PaXKACHUE C IMHEHHOM
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YACThIO U3BEIIATENIS] OXPAHHOTO BOJIOKOHHO-OMNITUYECKOTO, TTPEACTABIISIIONIEE COOOM
orpaxaeHue, 00pa30BaHHOE HECIUIOLIHBIM MTPEMATCTBUEM, IPOTSHYTHIM MEXTY
YCTaHOBJIEHHBIMU Ha (PYHIAMEHTHI CTOJIOAMH, TPUYEM HECIUIOIIHOE MPETISITCTBUE COACPIKUT
YYBCTBUTEJIbHBIN 3JIEMEHT U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, Pa3MELICHHbIN
1O HECIUIOIIHOMY MPEMSTCTBHUIO [0 KPUBOJIMHEHHON TPAEKTOPUH, OOeCIIeUnBaIOIIEH
BUOPALMOHHYIO UyBCTBUTEIHHOCTD U IOTIOJIHUTEIBHYIO CBSI3aHHOCTH 3JIEMEHTOB HECTUIOLITHOTO
MPENATCTBUS, IPUUEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBIIETCS
U3BeIaTeNh, ONIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 2.

[104] Takum 0Opa3oM, B KAUECTBE APYrOro OTPAKACHUS 3asIBJIEHO OT'PAXKACHUE C IMHEHHOM
YaCThIO U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, MPEACTABIISIIONIEE COOOM
orpaxaeHue, 00pa30BaHHOE HECIUIOLIHBIM ITPEMATCTBUEM, IPOTSIHYTHIM MEXY
YCTaHOBJICHHBIMH Ha (DyHAaMEHTHI CTOJIOAMMU, TPUUEM HECTUTOIITHOE TTPETISITCTBUE COICPKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-OIITUUECKOT 0, pa3MEIIEHHbIA
10 HECTUIOIIHOMY MPEMSITCTBHUIO 10 KPUBOJIMHEMHOW TPAEKTOPHH, OOECIIeUnBaIOIIEH
BUOPALMOHHYIO UyBCTBUTEIIHLHOCTD U IOTIOJTHUTENIBHYIO CBSI3aHHOCTD 3JIEMEHTOB HECIUIOIITHOTO
MPENATCTBUS, IPUUEM U3BEIIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBIISETCA
U3BeIATENb, OMIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 3.

[105] Taxum o6pa3om, B KQUeCTBE APYTOTr0 OTPAXKIACHUS 3asIBJICHO OT'PaKACHHUE C TMHEHHOM
YACThIO U3BEILATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOTO, IMTPEACTABIISIIOLIEE COOOM
orpaxaeHue, 00pa30BaHHOE HECIUIOUIHBIM MPEMSITCTBUEM, POTSIHYTHIM MEXTY
YCTaHOBJICHHBIMH Ha (DyHAAMEHTBI CTOJI0AMHU, TPUUEM HECTIOITHOE MTPETISITCTBUE COICPKUT
YyBCTBUTEJIbHBIN 3JIEMEHT U3BEILIATENSI OXPAHHOTO BOJIOKOHHO-OIITUYECKOT 0, Pa3MEILIEHHBIA
10 HECIUIOIIHOMY IPEMATCTBHUIO 10 KPUBOJIMHENHON TPAEKTOPUH, OOeCIIeunBatoIIen
BUOPALMOHHYIO YYBCTBUTEILHOCTD U IOTIOJTHUTENIBHYIO CBI3AHHOCTD JIEMEHTOB HECIIOITHOTO
MPENSITCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCSA
W3BEIIATENb, OTIMCAHHBIN PaHee CO CChUIKOM Ha (ur. 4.

[106] Takum 0Opa3om, B Ka4eCTBE APYTOro OrpakIeHUs 3asiBJICHO OTrpaXKJACHUE C TMHEHHOM
YaCThIO U3BEIIATENISI OXPAHHOTO BOJIOKOHHO-ONTHUECKOT0, TIPEICTABIISIONIEe OO0
orpaxzaeHue, 06pa30BaHHOE HECIUIOUIHBIM MPEMITCTBUEM, POTSHYTHIM MEXTY
YCTaHOBJICHHBIMH Ha (DyHAaMEHTBI CTOJI0AMHU, TPUUEM HECIIOLITHOE MPETSITCTBUE COAEPKUT
YYBCTBUTEJIbHBIN JIEMEHT U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OITUYECKOT O, Pa3MEIICHHbIN
10 HECTUIOIIHOMY IMPEMSTCTBUIO M0 KPUBOJIMHEHHON TPAEKTOPUH, OOeCIIeUrBaIOIIIEH
BUOPALMOHHYIO YyBCTBUTEIIbHOCTD U IOTIOJTHUTENIBHYIO CBI3AHHOCTD JIEMEHTOB HECIUIOLITHOT'O
MPENSATCTBUS, IPUYEM U3BELIATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBIISIETCSA
U3BEIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha (ur. 5.

[107] TakuM 06pa3oM, B KQUECTBE IPYrOTO OTPAXKIECHHUS CO CPEACTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJICHO OTPaXK/IEHUE CO CPEICTBOM OOHAPYKEHUS MOJIKOIA C IMHEHHOM YaCThIO
U3BEIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT 0, MPEACTABIISIONIEE COOO OrpaKaeHHE,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEKY YCTAHOBJIEHHBIMU HA (PYHIAMEHTHI
cTosI0aMH, MKy KOTOPBIMHU B TPYHTE Ha II1yOMHEe HAauOOJIbIIIei BEPOSITHOCTH (PU3UUECKOTO
BO3JEMCTBUS MPOTSHYT YyBCTBUTEIbHbBIN 3JIEMEHT JIMHEHHON YaCTU U3BELIATENS OXPAHHOTO
BOJIOKOHHO-OIITUUYECKOT O, IIPUYEM U3BEILATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBIISIETCS
W3BeIATeNb, ONMCAHHBIN paHee co CCbUTKOM Ha ¢ur. 1. Heobs13aTebHO, YITOMSHY ThIM
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPEIUIEH Ha TPOTSIHYTON MEX/Yy CTOJIOAMU B TPYHTE CETKE.

[108] TakuM 06pa3oM, B KAUECTBE IPYrOTO OTPAXKIECHHUS CO CPEACTBOM OOHAPYKEHUS
MOJIKOTIA 3asBJIEHO OTPAXKJIEHUE CO CPEICTBOM OOHAPYKEHUS MOJKOIA C IMHEHHOM YaCThIO
U3BEIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUYECKOT 0, MIPEACTABIISIONIEE COOON OrpaKAeHUE,
00pa30BaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEKIY YCTAHOBIEHHBIMU HA (PYHIAMEHTHI
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CTOJI0AMM, MKy KOTOPBIMU B TPYHTE Ha TJIyOMHE HAUOOJIbIIeH BEPOSITHOCTH (PU3UYECKOTO
BO3JIEUCTBUS IPOTAHYT UYBCTBUTEIIbHBIN 3JIEMEHT JJUHEMHON YaCTH U3BELLIATEIIST OXPAHHOT O
BOJIOKOHHO-OITTUYECKOT' O, ITPUUEM U3BELATEIIEM OXPAHHBIM BOJIOKOHHO-OIITUYECKUM SIBJISIETCS
W3BEIIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 2. HeoOs3aTembHO, YITOMSIHY ThIN
YyBCTBUTEIBHBIN 3JIEMEHT 3aKPETICH Ha MPOTIHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[109] TakuMm 006pa3oM, B KQUeCTBE IPYroTo OTPaKIEHUsI CO CPEACTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJIEHO OTPaKJACHUE CO CPEACTBOM OOHAPYKEHUS MTOJKOIIA C IMHEHHON YaCThIO
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OMTUYECKOT0, MPEACTABIIsSIONIee COOOM OrpaXKaeHue,
00pa3oBaHHOE MPENSATCTBUEM, TPOTSHYTHIM MEKy YCTAHOBIICHHBIMHA Ha (PYHIaMEHTHI
CTOJI0aMM, MEKIY KOTOPBIMU B TPYHTE Ha TNIyOMHE HAUOOJIbIIEH BEPOITHOCTH (PU3UYECKOTO
BO3JIEHUCTBUS IPOTSAHYT YYBCTBUTEIILHBIN JJIEMEHT JIMHEMHON YaCTH U3BELLIATEIISI OXPAHHOT O
BOJIOKOHHO-ONITUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-ONTUYECKUM SIBJISIETCSA
U3BEIIaTeNlh, ONTMCAHHBIN paHee Co CChIIKOM Ha ¢ur. 3. Heobs3aTenpHO, YITOMSHYTHIM
YyBCTBUTEIbHBIN 3JIEMEHT 3aKPETICH Ha MPOTIHYTOM MEX/1y CTOJI0aMU B TPYHTE CETKE.
[110] TakuMm oOpa3oM, B KaueCTBE APYTroro OrpakJAHUsI CO CPEICTBOM OOHAPYIKEHHUS
MTOJIKOTIA 3aSIBJICHO OTPAXKIICHUE CO CPEICTBOM OOHAPYKEHUS TIOIKOIIA C IMHEMHOM YaCThIO
W3BENIATENS] OXPAHHOT'O BOJIOKOHHO-ONITUUECKOT 0, TPEACTABIISIONIEE COOO0M OTpaXeHue,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEXKy YCTAHOBIICHHBIMU HA (PYHIAMEHTBI
CTOJI0AMM, MKy KOTOPBIMH B TPYHTE Ha TITyOMHE HAUOOJIbIIIEH BEPOSITHOCTH (PU3NIECKOTO
BO3JICUCTBUS IPOTSHYT YYBCTBUTEIBHBIN 3JIEMEHT JIMHEMHOM YaCTU U3BELLIATEIISI OXPAHHOTO
BOJIOKOHHO-ONTUYECKOT O, IIPUUEM U3BEIATEIIEM OXPAHHBIM BOJIOKOHHO-OITUYECKUM SIBJISIETCSA
U3BeIATENb, ONIMCAHHBIN paHee co cChUIKOM Ha ¢ur. 4. Heobs13aTenbHO, YITOMSIHY ThIM
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPETUICH Ha IPOTSIHYTOM MEXYy CTOJIOAMU B TPYHTE CETKE.
[111] TakuM 0O6pa3oMm, B KAUECTBE APYTOrO OIrPAKICHUS CO CPEACTBOM OOHAPYKEHUS
MOJIKOTIA 3asIBJICHO OTPaXK/IEHUE CO CPEICTBOM OOHAPYKEHUS MOJIKOIA C IMHEHHOM YaCThIO
U3BEIIATENIS OXPAHHOTO BOJIOKOHHO-OMTUUECKOT 0, TPEACTABIISIONIEE COOO0M OTpaKIeHuE,
00pa3oBaHHOE MPENSTCTBUEM, TPOTSIHYTHIM MEKy YCTAHOBJIEHHBIMU HA (PYHIAMEHTBI
CTOJI0AMM, MKy KOTOPBIMH B TPYHTE Ha TIIyOMHE HAaUOOJIbIIIEH BEPOSITHOCTH (PU3UIECKOTO
BO3/ICUCTBUSA IIPOTSAHYT YYBCTBUTEIIbHBIN 3JIEMEHT JIMHEMHON YaCTH U3BEILLIATENS OXPAHHOTO
BOJIOKOHHO-ONITUYECKOT O, IIPUUEM U3BEILATEIIEM OXPAHHBIM BOJIOKOHHO-OITUYECKUM SIBJISETCS
U3BEIIATENh, OTIMCAHHBIN paHee CO CChUIKOM Ha ¢ur. 5. HeoOs3aTembHO, YITOMSIHY ThIN
YYBCTBUTEIBHBIN 3JIEMEHT 3aKPEIUIEH Ha TPOTSAHYTON MEX/Yy CTOJIOAMU B TPYHTE CETKE.
[112] Takum 0Opa3oM, B Ka4eCcTBE APYrOro BaApUaHTa OT PAKIACHUS 3aBJIEHO OIPaXICHUE
C JIMHEMHOM Y4aCThIO U3BELIATEIS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT O, IIPEICTABIISAIOLIEE
co00i1 orpaxkieHre, 00pa30BaHHOE HECIUIOIIHBIM MPETSTCTBUEM, TTPOTSHYTHIM MEXITY
YCTaHOBIICHHBIMM Ha (DYyHIAMEHTBI CTOJIOAMU, TPUYEM HECTUTOIIHOE IMTPEIISITCTBUE COACPIKUT
YyBCTBUTEIIbHBIM 3JIEMEHT U3BELLATENSL OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT O, PA3MEILICHHBIN
10 HECIUIOITHOMY MPEMSITCTBUIO 11O KPUBOJIMHEMHOMN TPAEKTOPUM, 00ECTIeunBAIOIIEH
CBSI3aHHOCTD 3JIEMEHTOB HECIUIOLIHOIO MPEINSATCTBUS, [IPUYEM YIIOMSHYTHINA U3BEILATEND
COAEPKUT aNNapaTHYIO JIUHUIO 3a/IEPKKH, TPEACTABISIONIYIO0 COOON ONTUUECKYIO JTUHUIO
3aJIEP)KKH, BBITIOJIHEHHYIO MTOCPEJICTBOM COEAMHEHHUS B ONITUYECKYIO LIEMb HEOOXOIUMOM
JUTMHBI PE3EPBHBIX )KUJT BOJIOKOHHO-ONITUYECKOTO Kabes. Heo0s13aTenbHO, 4yBCTBUTEIbHbIN
3JIEMEHT SBJISIETCSA YYBCTBUTEIBHBIM 3JIEMEHTOM M3BELIATEIISI OXPAHHOT'O BOJIOKOHHO-
ONITUYECKOIO C ONTUUYECKON CXeMOM, cofiepkalieit unrepdepomerp MalikenbcoHa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELLATEIS] OXPAHHOI'O BOJIOKOHHO-OIITUYECKOT'O C ONITUYECKOM CXEMOW, CoAepKaLlen
unteppepomerp Maxa-Llennepa. HeoOs3atenbHO, YyBCTBUTEIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEIIbHBIM 3JIEMEHTOM U3BELIATENSI OXPAHHOT'O BOJIOKOHHO-OITUYECKOTO C OIITUUECKOM
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cxemotit, coaepxarieii uHTepdepomeTp Canbsika. HeoOs3aTenbHO, YyBCTBUTEIbHBIN 3JIEMEHT
SIBJISIETCS YYBCTBUTEIBHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO €
ONTUUECKOM CXeMOl, coaepxarien unrephepomeTp Maiikenbcona u uHTepdepomerp CaHbsIKa.
Heo0s3aTenbHo, 4yBCTBUTEIbHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BEIIATEIIS OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO C ONTUYECKON CXEMOM, CoJIepKallen
uHrepdepomerp MalikenbcoHna u uaureppepomerp Maxa-Llennepa. Heobs3aTenpHo,
YYyBCTBUTEJIbHBIN 3JIEMEHT SIBJISIETCSI YYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENISI OXPAHHOTO
BOJIOKOHHO-OMTHYECKOT'O C ONITHUUYECKOM CXeMOM, cofiepskalteit uHTepdepomeTp Maxa-Llennepa
u uarepdepomerp Canbsika. HeoOs3aTeIbHO, TPEMSITCTBUE SIBIISETCS CETYATHIM ITOJIOTHOM.
Heobs3aTenbHO, TPEnsTCTBUE SABIISIETCS JIMHEWHBIM OTpaKIeHUEM, 00pa30BaHHBIM HUTSIMU
KOJIFOUYEH IIPOBOJIOKH.

[113] Takum 06pa3oM, B KAUECTBE IPYroro BapuaHTa OrPAXKIAEHUS CO CPEACTBOM
0OHApYKEHUS MOIKOIIA 3asIBJIEHO OTPaXJICHUE CO CPEICTBOM JJIs1 OOHAPYIKEHHS TTOJIKOTIA C
JIMHEMHOW YaCThIO U3BEIIATENSI OXPAHHOI'O BOJIOKOHHO-ONTUYECKOTO, MPEACTABIISIOIIEE
c000i1 orpaxkJieHue, 00Opa3oBaHHOE MPEMSITCTBUEM, IPOTIHYTHIM MEX/y YCTAHOBICHHBIMU
Ha (PyHIaMEHTBI CTOJI0AMU, MEXKIY KOTOPBIMH B TPYHTE Ha ITyOMHE HAUOOJIbIIIEeH BEPOSITHOCTU
(br3MUECKOT0 BO3/IEUCTBUS TPOTSHYT YyBCTBUTEIbHBIN 3JIEMEHT JIMHEHHOM YaCTH U3BEILIATEIS
OXPAaHHOT'O BOJIOKOHHO-OIITUYECKOTO, IIPUYEM B COCTABE ONITUYECKON CXEMBI U3BEIIATEIIS
OXPAHHOTO BOJIOKOHHO-ONTUYECKOTO UCIIOJIb30BAHA allllapaTHAs JIMHUS 3aICPKKH,
BBITIOJIHEHHASI TTOCPEJICTBOM COEMHEHUSI B OIITUUYECKYIO LIETTh HEOOXOAUMOM JITTUHBI PE3EPBHBIX
YKUJI BOJIOKOHHO-ONITUYECKOT0 Kabensi. HeoOs3aTenbHO, YyBCTBUTENIBHBIN AJIEMEHT SIBJISIETCS
YYBCTBUTEJIBHBIM 3JIEMEHTOM MU3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO C ONITUYECKOMN
cxeMotli, cosiepxaineit unrepdepomerp Maiikenbcona. Heob6s13aTenbHO, 9yBCTBUTEBHBIM
3JIEMEHT SIBJISIETCS] UYBCTBUTEIBHBIM 3JIEMEHTOM M3BEIIATENS OXPAHHOTO BOJIOKOHHO-
OIITHMYECKOI'0 C ONITUYECKOM CXeMOH, cojiepkalieit unrepdpepomerp Maxa-L{ennepa.
Heo0s3aTenbHo, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
U3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C OITUYECKON CXEMOM, COJIepKAIIEN
unteppepomerp Canbsika. HeoOs13aTeIbHO, UyBCTBUTEIIBHBIN 3JIEMEHT SIBIISIETCS
YyBCTBUTEJIbHBIM 3JIEMEHTOM U3BEIIATENSI OXPAHHOTO BOJIOKOHHO-OITUYECKOTO C ONTUYECKOM
CcXeMoM, coaeprkailieit uureppepomerp Marikenbcona v uatepdepomeTp CaHbsKa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT SIBJISIETCS YyBCTBUTEILHBIM 3JIEMEHTOM
M3BELIATENS] OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO C ONTUYECKOM CXEMOMH, COJIepKaIIEH
unTeppepomerp Matikenbcona u uatepdepomerp Maxa-Llenaepa. HeoOs3aTenpHo,
YyBCTBUTENBHBIN 3JIEMEHT SIBIISIETCS YyBCTBUTEIIbHBIM 3JIEMEHTOM WM3BELIATENSI OXPAHHOTO
BOJIOKOHHO-OIITUYECKOT'O C OITHYECKOM CXeMOM, coieprkaliieit uureppepomerp Maxa-Ilenaepa
u uarepdepomerp Canbska. HeoOs3aTeIbHO, IPEMSITCTBUE SBISETCS CETYATHIM ITOJTOTHOM.
Heo06s3aTenbHO, TPEnsTCTBUE SIBIISIETCS JIMHEWHBIM OT'paKIeHUEM, 00pa30BaHHBIM HUTSIMU
KOJIIouel MpoBoJioku. Heobs3aTenbHO, yHOMSIHYThIN UyBCTBUTEIbHBIN 3JIEMEHT 3aKPEIJICH
Ha MPOTSHYTON MEX/y CTOJI0AMU B TPYHTE CETKE.

[114] HexoTopas IuHEHHAs: YaCTh OMMChIBAEMBIX CO CCBUTKOM Ha ¢ur. 1-5 u3Berarenei
OXPAHHBIX BOJJOKOHHO-ONTUYECKHUX, a4 TAKKE MTPOUYUX YCTPOMCTB, B COCTABE KOTOPHIX
WCIIOJIBb3YIOTCSI YYBCTBUTEIIBHBIE JIEMEHTHI WJIM TPAHCIIOPTHBIE YACTH B BUJE BOJIOKOHHO-
OINTUYECKUX U IPYTUX Kabesed, MOKeT ObITh yJIOKeHa B I'pyHT. OCHOBHBIM TpeOOBaHUEM K
YKJIQJIKE KAKOTO-JIMOO KaOelIsl B TPYHT SIBJISIETCS] 00eCeUeHHE IITOTHOTO KOHTAKTa BOJIOKOHHO-
OINTUYECKOTO KAOEJIsl C TPYHTOM U CHUKEHUE BPEMEHU OKUIAHUS ECTECTBEHHOT'O YITIOTHEHUS
CPYHTa BOKPYT KabeJs, HAXOASIIErocs B 3aBUCUMOCTH OT MTOTOIHBIX YCIIOBHUH.
[TpenmnouTuTenbHO, HE OTPAHUYUBASCH, B TPYHT MOTYT ITOJIJIEXKATH YKJIAJKE YyBCTBUTEIIbHBIE
3JIEMEHTHI IMHEMHOW YaCTH U3BELIATEIISI OXPAHHOTO BOJIOKOHHO-OMTHYECKOTO, & TAKKE

Crp.: 61



10

5

20

25

30

35

40

45

RU 2775143 C2

TpaHcropTHble yacTu. [1pu 3ToM nipH ykiIagke B IPYHT MOXKET ObITh IPUMEHEH
MEXaHM3UPOBAHHBIN CIOCO0 YKIAAKU. [IpearnoyTuTenbHo, He OrpaHUYMUBASACh, TAKON
MeXaHHU3UPOBAHHBIH CIIOCO0 YKIIAIKU OCYIIIECTBIISIETCS C UCTIOIb30BaHUEM KaOeeyKiIaunKa
¢ V-00pa3HbIM 11yrom (V-plow), onucaHHoro, HarpuMmep B ctatbe CansikoBa @.P., u ap.
«CoBpeMeHHbIE CUCTEMBI JIpeHaxa», )xypHal [lomumepHsie TpyOnl Ned (50), HOs10pb 2015,
TakuM 00pa3oM, BKIIFOUEHHOT'O B HACTOSIIIMI JOKYMEHT IOCPEICTBOM CCBUIKH.
ITpeanoyTuTenbHO, HE OTPAHUYMBASICh, YIIOMSIHYTHIM Ka0eJeyKIIaTYMKOM SIBIISIETCS IPEHAKHAS
MarHa Komatsu D65P V-plow Bulldozer unu Tomy 1nojioOHast ApeHaxxHasi MallldHa.
ITpennouTurenbHO, HE OTPAHUUYMBASICH, HA V-00pa3HOM IUTyTre APEHAKHOW MAIlIMHBI, JINOO
Ha Ky30B€ JPEHAKHOW MAIMHBI 3aKPEIUIIIOT Pa3MOTOYHOE YyCTPOWCTBO, HAIIPUMED, HE
OTPaHUYMBASICh, 00PA30M, AHAJIOTUYHBIM YCTAHOBKE PA3MOTOYHOT'O YCTPOMCTBA IS
kabeneykimaquuka TM10.00 I'CT15 KBI'-280 (kak aTo yka3ano o URL: http://web.archive.org/
web/20200120005256/http://tm10.ru/catalog/kabel/kvg280/, BKIIFOUEHHBIM B HACTOSILIEE OIIUCAHNE
MyTEM OTCBUIKHM), HA KOTOPOM yCTaHABJIMBAIOT Bpallaloluiics 6apabdaH ¢ BOJJOKOHHO-
ONTUYECKUM KabeJieM, HallpuMep, He OrPAaHUYMBAsICh, 0apaOaH ONMCAHHBIN PaHEe CO CChUIKOM
Ha ¢ur. 6. [IpeanouTuTenbHO, HE OTPAHUYMBASICh, TIEPET HAUATIOM YKJIAIKU KaOeJIb 3aBOIUTCS
B KaHaJI BBOJ1a TMOKUX JIMHEHHBIX U3/I€IUI KabelleyKilauMKa B HUKHIOI 30HY V-00pa3Horo
TUIyra ¥ MPUKPEIUISETCs K 3eMIIe, IIOCTIe Yero kabeeykiaJuuK HAaUMHAeT ABUKEHHUE 110
3aJaHHOM TpaeKTOpHUU yKiIaJaku kabens. [IpennoururenbHoO, HE OrPaHUYUBASICH, B KAHAT
BBO/JIa KaOeJlst JOMOIHUTEIBHO MOIA0T BOAY AJI 0OecreyeHUs JIyUIlIero KOHTaKkTa Kaoens
¢ rpyHToM. [IpennoururenbHoO, HE OrPaHUYMBASICh, IO OKOHYAHUU YKJIAJKH YIIOMSIHY ThIN
IUTYT IOJHUMAIOT, BEICBOOOXk /151 TEM CaMbIM KaOenb. [IpeanouTuTenbHo, He OrpaHUYUBASICH,
MOCJIETYIONIYIO0 TPAMOOBKY OCYIIIECTBIISIIOT KabeIeyKIaIYMKOM, UCTIONIb3Ysl COOCTBEHHBIN
Bec Kabeneykiaauuka. [IpeanouTurenbHo, HE OTPAHUYMBASCh, B KAHAJ BBOJIA Ka0Oes
JIOIIOJIHUTEIBHO MOJIAI0T BOAY /I 0OecIeUeH sl JIyUIlero KOHTakTa kabes ¢ rpyHToM. B
KayecTBE IpUMEpPA, HO HE OTPaHUUEHUs1, V-00pa3HbIN IUIYT IPEACTABIIIET COOOMN
CaMOCTOSITEIIbHOE YCTPONCTBO, PEAIM30BAHHOE, HAIIPUMED, B BUJE IIPULIETIA UJIM HABECHOT'O
000py10BaHuUs U1l YCTAHOBKM HAa HECTIEUUATIM3UPOBAHHOE MEXAHU3UPOBAHHOE CPEACTBO.

[115] TakuMm oOpa3oM, B KauecTBe Apyroro 0apadbaHa 3asBiieH 6apadaH s
MEXaHU3UPOBAHHOM YKJIAIKK BOJJIOKOHHO-ONITUYECKOT0 Kabessl B TPYHT, COACpKALIMIA
BOJIOKOHHO-OIITUYECKHUI KaOellb, BBITIOJIHEHHBIN C BO3MOKHOCTBIO YCTAHOBKHM HA PA3MOTOYHOE
yCTPOUCTBO Kabeneykiaauuka ¢ V-00pa3HbIM IUIYTOM.

[116] Takum 0Opa3oM, B KaUeCTBE IUIyra MEXaHU3UPOBAHHOI'O KaOeJeyKJI1a1urKa 3asBJIeH
V-00pas3Hblii IUIYT 17151 UCIIOJIB30BAHUS C MEXAHU3UPOBAHHBIM Ka0EIeYKIIaTUUKOM,
BBINOJIHEHHBIN C BO3MOKHOCTBIO 3aKPEIUIEHUS] HA HEM PAa3MOTOYHOI'O YCTPOWCTBA IS
YCTAaHOBKHM Ha HeM OapabaHa ¢ BOJIOKOHHO-ONTUYECKUM KabeneM JJIs1 MEXaHU3UPOBAHHOM
YKJIaJK1 BOJIOKOHHO-ONTHUYECKOT'0 KaOesl B TPYHT.

[117] TakuMm 0Opa3oM, B KAUeCTBE MEXAHU3UPOBAHHOTO KaOeIeyKIaurKa 3asiBJIeH
MEeXaHM3UPOBAHHBIN KabeleyKiIaquuK ¢ KaHaJIoM BBOJA TMOKUX JIMHEMHBIX U3AENUil U V-
0Opa3HBIM IUIYTOM, BBIIIOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUSI HA HEM Pa3MOTOYHOTO
YCTPOMCTBA JJIs1 YCTAHOBKM Ha HEM OapabaHa ¢ BOJJOKOHHO-ONTUYECKUM KabenneM st
MEXaHU3UPOBAHHOM YKJIAIK1 BOJJOKOHHO-ONITUYECKOrO Kabessi B TPyHT.

[118] Takum 0O6pa3oM, B KauecTBe criocoda MEXaHU3UPOBAHHOMN YKJIAJKH BOJIOKOHHO-
ONTHYECKOT0 Kabessl B TPYHT 3asIBJIEH CIOCOO MEXaHU3UPOBAHHOM YKJIa KU BOJIOKOHHO-
OINTUYECKOI0 Kabessd B TPYHT, TP KOTOPOM JIJISI YKJIAJIKU BOJIOKOHHO-OIITUYECKOT O KaOest
B I'PYHT IPUMEHSIIOT MEXaHU3UPOBAHHBIN KaOeNeyKiIa uiK ¢ KAHAJIOM BBO/1a TMOKUX JIMHENHBIX
U3JIeIUA U V-00pa3HbIM IIIIyTOM, BBIIIOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIJIEHUSI HA HEM
Pa3MOTOYHOTO YCTPOMCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-OMTUYECKUM
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KabeseM 1 MeXaHU3UPOBAHHOM YKJIAIKU BOJIOKOHHO-ONITUYECKOT O Ka0esisl B IPYHT.

[119] TakuMm oOpa3oM, B KauecTBE APYroro criocoda MeXaHU3UPOBAHHOMN YKJIAJIKU
BOJIOKOHHO-ONTUYECKOT0 Kabessl B TPYHT 3asIBJIEH CIIOCOO MEXaHU3UPOBAHHOM YKJIaIKU
BOJIOKOHHO-OIITUYECKOT O Kabelsi B TPYHT, IIPYU KOTOPOM ISl YKJIAIKKA BOJIOKOHHO-
ONTUYECKOT0 KaOesist B TPYHT MPUMEHSIOT V-00pa3HbIi IUTYT, TOA0OHBINM V-00pa3HOMY IUTIYTyY
MEXaHU3UPOBAHHOT'O KaOeIeyKIa{4MKa, BEITOJHEHHBIN C BOBMOKHOCTBIO 3aKPETICHUS Ha
HEM Pa3MOTOYHOTO YCTPOMCTBA 17151 yCTAHOBKHM Ha HEM O0apabdaHa ¢ BOJIOKOHHO-ONTUYECKUM
KabeneM 1 MEXaHU3UPOBAHHOM YKJIaIKK BOJIOKOHHO-ONITUYECKOT O Ka0esisl B IPYHT.

[120] Takum 0Opa3oM, B Ka4eCTBE APYroro Crioco0a MEXaHU3UPOBAHHOM YKITa KU
BOJIOKOHHO-ONITUYECKOT'0 Kabessl B TPYHT 3asIBJIEH CIIOCOO MEXaHU3UPOBAHHOM YKJIaIKU
BOJIOKOHHO-OINITUYECKOTO KabesIsl B TPYHT, PYU KOTOPOM Iepe]] Ha4aaoM YKJIaIK1 KaOelb
3aBOJISIT B KaHAJI BBOAA TMOKMX JIMHEMHBIX U3AENIMI KabelleyKiiaauuKa ¢ KaHaJoM BBoJa
TUOKUX JIMHEHHBIX U3Ae/ii U V-00pa3HbIM IUTYTOM B HHKHIOIO 30HY V-00pa3HOoro miyra u
MPUKPEIUISIOT K 3€MJIE, ITOCIIE YEro IBUTAI0TCS KaOEIeyKIIaUMKOM 110 33IaHHON TPAEKTOPUU
ykiaaku kabens. HeoGs3aTenbHo, B polecce YKIIaIKK B KaHAJI BBOJIA KaOEJIs TOMOIHUTEIBHO
MOJAI0T BOJY [UJIs1 OOeCreueHusl JIyUllero KOHTakTa kabens ¢ rpyHToM. HeoOs3aTensHo,
MOCJIEeIYIONIYI0 TPAMOOBKY OCYIIECTBIISIIOT KaOeIeyKIaJYMKOM, UCTIOJIb3Ysl COOCTBEHHBIN
Bec KabeleyKirauuka.

[121] Takum oO6pa3oM, B Ka4eCcTBE APYrOoro U3BELIATENS] OXPAHHOI'O BOJIOKOHHO-
ONTUYECKOIO 3a5IBJICH U3BEILATENIb OXPAHHBIN BOJIOKOHHO-OIITUYECKUH, JIMHEMHAS YaCTh
KOTOPOTIO YJI0KeHa B TPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, ITPYU KOTOPOM JJISl YKIIAJAKU
BOJIOKOHHO-OIITUYECKOT'0 Ka0eJIsl B PYHT IPUMEHSIIOT MEXaHU3MPOBAHHBIN KaOeneyKiaunK
C KQHAJIOM BBO/Ia TUOKUX JIMHEWHBIX U3/1EINI U V-00pa3HbIM IUIYTOM, BBITTOJTHEHHBIM C
BO3MO’KHOCTBIO 3aKPEIIEHUs HA HEM pa3MOTOYHOI'O YCTPONCTBA JIJIs1 yCTAHOBKM HA HEM
OapabaHa ¢ BOJIOKOHHO-ONITHYECKUM KabeJieM JJI MEXaHU3UPOBAHHOM YKIIa KU BOJIOKOHHO-
ONTUYECKOro Kabeins B rpyHT. HeoOs3aTenbHO, U3BEIATENb OXPAHHbINA BOJIOKOHHO-
ONTUYECKHUI COAEPIKUT B CBOEM COCTABE AIIIAPATHYIO JIMHUIO 3aJ€P>KKH, BBITIOJTHEHHYIO
IOCPEACTBOM COEIMHEHHS B ONITUUYECKYIO LETh HEOOXOAMMOM JIMHBI PE3EPBHBIX KUII
BOJIOKOHHO-OITUYECKOTO Kabensi. HeoOsi3aTenbHO, U3BeNIaTe b OXPaHHbIA BOJJOKOHHO-
ONTUYECKHI COJIEP’KUT B CBOEM COCTABE ONTHUECKYIO cXxeMy uHTepdepomerpa Maxa-Llennepa.
Heo0s13atenbHo, n3BeaTeb OXpaHHbIA BOJIOKOHHO-ONTUYECKUN COJIEPKUT B CBOEM COCTABE
ONTHUYECKYIO cxeMy uHTephepomeTpa MarikenbcoHa. Heobs13aTenbHO, M3BeLIaTENIb OXPAaHHBIII
BOJIOKOHHO-OTNITUYIECKUMN COACPIKUT B CBOEM COCTABE ONTUYECKYIO CXeMy MHTEpQepoMeTpa
Canbsxa. HeoOs3aTenbHO, 3BeLIATEIb OXPAHHBIA BOJIOKOHHO-OINTUYECKUI COJIEPKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbI MHTephepomeTpa MaiikenbcoHa u uHTephepomMeTpa
Maxa-1lenaepa. Heobs13aTenbHO, U3BEIIATEb OXPAHHBIN BOJIOKOHHO-ONTUYECKUI COACPIKUT
B CBOEM COCTaBe OINTHUECKUE cxeMbl HHTephepomeTpa CaHbska U uHTEphepomerpa Maxa-
Llennepa. HeoGs3aTenbHo, M3BEIIATEIb OXPAHHBINA BOJTOKOHHO-ONTUYECKUI COIEPKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbI MHTephepomeTpa MalikenbcoHa u uHTEphepoMeTpa
CaHbsika.

[122] TakuMm 006pa3oM, B KQUECTBE APYroil TMHEHHOM YaCTH 3as1BJIeHA JIMHEHHAS YacTh
U3BEILATENS] OXPAHHOTO BOJIOKOHHO-OIITUYECKOT0, XapaKTePU3YIOIIAsCA TEM, UTO YI0XKEHA
B IPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, IPU KOTOPOM JIs1 YKIIAIKH BOJIOKOHHO-OIITUYECKOTO
KaOeslst B IPYHT MPUMEHSIOT MEXaHU3UPOBAHHBIHN KaOesleyKilaJuiK ¢ KaHAJIOM BBOJ1a TMOKUX
JIMHENHBIX U3AENIMH U V-00pa3HbIM ILUIYT'OM, BBIIIOJTHEHHBIM C BO3MOKHOCTBIO 3aKPEIICHUS
Ha HEM Pa3MOTOYHOI'0 YCTPOWCTBA ISl YCTAHOBKM Ha HEM OapabaHa ¢ BOJIOKOHHO-
ONTUUYECKUM KabesieM ISl MeXaHU3UPOBAHHOM YKJIAKU BOJIOKOHHO-ONITUYECKOTO Kabels B
rpyHT. HeoOs13aTenbHO, M3BEIIATENh OXPAHHBINA BOJIOKOHHO-OIITUYECKUH COIEPKUT B CBOEM
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COCTaBe amnmnapaTHYIO JUHUIO 33/IEP’KKH, BHIMOJIHEHHYIO MOCPEACTBOM COEIMHEHUS B
OINTUYECKYIO 1IeTTh HEOOXOAUMOM JJIMHBI PE3EPBHBIX JKUJT BOJIOKOHHO-OMTUYECKOT0 Ka0eJs.
Heo0s13atenbHo, n3BeaTenb OXpaHHbIA BOJIOKOHHO-ONITUYECKUIM COJIEPKUT B CBOEM COCTABE
onTHYECKyo cxeMmy uaTepdepomerpa Maxa-Llennepa. HeoOs3atenpHO, M3BeIaTe b OXpaHHBIN
BOJIOKOHHO-OINTHYECKUHN COJIEPIKUT B CBOEM COCTABE ONMTUYECKYIO CXeMy UHTepdepoMeTpa
Matikenbcona. Heobs13aTenbHO, M3BEIIATENIb OXPAHHBINA BOJIOKOHHO-ONITUYECKUI COJIEPKUT
B CBOEM COCTaBE ONTUYECKYIO cxeMy nHTepdepomeTpa Canbsika. HeoOs3aTenpHO, U3BeIIATE b
OXPaHHBIN BOJTIOKOHHO-ONTUYECKUI COJIEP’KUT B CBOEM COCTABE ONTUUECKUE CXEMBI
uHTephepomerpa Maiikenbcona u uHTephepomerpa Maxa-Llenaepa. HeoOs3atenpHo,
U3BEIATEIb OXPAHHBINA BOJIOKOHHO-ONITUUECKUI COJIEPIKUT B CBOEM COCTABE ONTUUYECKUE
cxembl nHTephepomeTpa Canbsika u uaTepdpepomerpa Maxa-Ilennepa. Heobs3aTenbHo,
U3BENIATEIb OXPAHHBIN BOJTOKOHHO-ONITUYECKUI COAEPIKUT B CBOEM COCTABE ONTUYECKUE
cxeMbl UHTEphepomeTpa MaiikenbcoHa u untepdepomerpa CaHbsKa.

[123] TakuMm 0Opa3oM MOKET OBITh OOecIieueH Croco0 CO3AaHUsI OXPAaHSIEMOro pybexa
C MCITOJIb30BAHKUEM U3BEIIATENS OXPAHHOTO BOJIOKOHHO-OMTUYECKOTO, ITPU KOTOPOM BO3BOIST
OXpaHsEeMbIN IIEPUMETD IIYTEM YKJIAAKU TMHEWHON YaCTH U3BEILATEIISI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOT'0 B TPYHT C MPUMEHEHUEM CIIOCO0a MEXaHU3UPOBAHHOM YKIIAKU BOJJOKOHHO-
OTITUYECKOTO KabeJIs, TPU KOTOPOM JIJISI YKJIAJIKH BOJIOKOHHO-OIITUYECKOTO KaOelIsi B TPYHT
MIPUMEHSIOT MEXaHU3UPOBAHHBIN KaOeIeyKIaluuK C KaHAJIOM BBOJIA THOKUX JIMHEHHBIX
u3JIeuii U V-00pa3HbIM IJIyTOM, BBIITOJIHEHHBIM C BO3MOXHOCTBIO 3aKPEIIEHUSI HA HEM
Pa3MOTOYHOTO YCTPOMCTBA ISl YCTAHOBKHM Ha HeM OapabaHa ¢ BOJIOKOHHO-ONTUYECKUM
KabeseM 111 MeXaHU3UPOBAHHOM YKIIaIKU BOJIOKOHHO-ONTUYECKOTO Kabesist B TPYHT.

[124] TakuMm 00pa3oM MOXKET OBITH OOECTIEUeH CITOCO0 CO3AaHUs OXPaHIeMOTO pybexa
C UCIIOJTb30BAHUEM U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-OITUYECKOT0, ITPU KOTOPOM BO3BOISIT
OXpaHsIeMbIH IEPUMETP MyTEM YKIIaKW JIMHEHHON YaCTH U3BEIAaTe s OXPAHHOTO BOJIOKOHHO-
OINTUYECKOT'0 B TPYHT C TPUMEHEHUEM CIIOCO0a MEXAHU3UPOBAHHON YKIIAKU BOJTOKOHHO-
ONITUYECKOT0 Kabesist B TPYHT, IIPU KOTOPOM JIJISI YKJIAJIKH BOJIOKOHHO-ONTHUYECKOT O KaOest
B IPYHT MPUMEHSIOT V-00pa3HbIi IUTYT, TOJ00HBINM V-00pa3HOMY IUTyTY MEXaHU3UPOBAHHOTO
kabeseyKiiaquruKa, BHITOJIHEHHBIN C BO3MOXKHOCTBIO 3aKPEIJIEHUSI HA HEM Pa3MOTOYHOTO
yCTPOWMCTBA JJIs1 yCTAHOBKM Ha HeM OapabaHa ¢ BOJJOKOHHO-ONITUYECKUM KaOemeM st
MEXaHU3UPOBAHHOM YKJIAJIKU BOJIOKOHHO-ONTUYECKOTO Kabeslsi B TPYHT.

[125] B HEKOTOPBIX APYTUX CIIydasx MOXKET ObITh UCIIOJIb30BaHA YKJIA/IKa BOJIOKOHHO-
OINTUYECKOT0 Ka0eJis B TPYHT C UCIIOJIb30BAHUEM BEPTUKAIBHO PACIIOJIOKEHHOTO TIIyTa,
Takoro kak BepruxkambsHblii 1yT kadeneykinaaunka TM10.00 'CT15 KBI'-280, koTopsriit
ObLT orucaH paHee. [Ipu TakoM MEXaHU3UPOBAHHOM CITOCOOE YKIIAKU BOJTOKOHHO-
OINTUYECKOT0 Kabeslsi B TPYHT MTOCPEICTBOM BEPTUKAJIBHO PACIIOIOKEHHOTO TIJTyTa, B TPYHTE
MocJie Mpoxoa MIyra B HUKHEW 4aCTH OCTAETCsl HE COMKHYBIIAsICSl 00J1aCTh TPYHTA,
CBSI3aHHAS C BBIIABIMBAHUEM B CTOPOHBI TPYHTA MPU MPOXO/Ie TTyTra, IPUUYEM yKa3aHHAS
00y1acTh I'pyHTAa Ha ri1youHe okoj10 400 MM He CMBIKAETCS aXe MPH MPOXOoe TPaKTopa Hal
JMHUEeN pokiaaky kadens. [1py HanuumMy Takou MoJIoCTH B MECTe MPOKJIAAKU Kabesist Ha
MPSIMOJIMHEMHBIX yU4aCTKaX KOHTAKT Ka0ess ¢ TPYHTOM He IUIOTHBINA U UyBCTBUTEIbHOCTD
kabensa cHwkaeTcs. B mpeamaraeMmoM crmocode yKITaaku KaOenst TpaeKTOPHIO YKITAAKHU KaOerrst
cleayeT MPOU3BOAUTH MO KPUBOJIMHENHON TPAEKTOPUHM C ITOTIEPEMEHHBIM U3MEHEHUEM
HampaByieHus paauyca 902 uzruda Tpaektopuu 901 (dur. 9). I1pu 3TOM HaTMUKE HATSKEHUS
kabeJisi B pOLEcce MEXaHU3UPOBAHHOMW YKIIAAKU MPUBOIUT K MPUKUMAHUIO Kabels K
BHYTpPEHHEN MOBEPXHOCTU TPACKTOPUM YKIaAKu Kabens. [Ipeninaraemsliii cnocod ykiIaaku
YYBCTBUTEILHOT'O 3JIEMEHTA B TPYHT JIA€T Cpa3y IUIOTHBINM KOHTAKT KaOessi C TpPyHTOM U
WCKJTIOUAeT MOBUCAHUS Kabels B MoJIOoCTSAX rpyHTa. OCHOBHBIM MPEUMYIIIECTBOM
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MpeIaraeMoro crnocoda MeXaHU3UPOBAHHOM YKJIAJKU B TPYHT BOJIOKOHHO-ONTHYECKOTO
KaOeJs ABIISIETCs YKIIaJAKa KaOelst Ha 3aJaHHYIO [IIyOUMHY C JOIIYCTUMBIMUA OTKJIOHEHUSIMU
10 BBICOTE U KOOPAMHATAM. [[pyruM mperMyIecTBOM SIBJIsIeTCsl 0OecrieueHUe MII0OTHOTO
COIIPUKOCHOBEHMS BOJIOKOHHO-ONITUYECKOTO Kabesist ¢ TPYHTOM. pyruM nperuMyIiiecTBomM
SBJISIETCS] OTCYTCTBUE BO3AYIIHBIX IIYCTOT B MECTE MPOJIETAHUS KaOesIst Mocye 3aBEPIICHUS
MEXaHM3UPOBAHHON YKJIAIKH. [[pyruM NMperMyIecTBOM SIBJISIETCS] YCKOPEHHUE BBOIA
YYBCTBUTEJILHOI'O 3JIEMEHTA CUCTEMBI B 3KCILTyaTALMIO, TAK KAK B TAKOM Cllyyae He Tpedyercs
KJIaTh €CTECTBEHHOI'O Ocax/ieHus IpyHTa. [Ipemiaraemslii cnocod MeXxaHU3MPOBAHHOM
YKJIQJIKU B TPYHT BOJIOKOHHO-OITUYECKOTO CUTHAIM3ALMOHHOTO Ka0elIsl 4yBCTBUTEIBHOTO
3JIEMEHTA CUCTEMBI OXPAHBI IIPOTSYKEHHBIX IIEPUMETPOB BBIIIOJIHAETCS C [IOMOILBIO TPAKTOPA
C BEPTUKAJIBHBIM HABECHBIM 000PYI0BAHHUEM (TUIYTOM) C KAHAJIOM BBOJA TMOKMX JIMHEMHBIX
W3JIEINI B HUXKHIOIO 30HY Tutyra. Ha TpakTope ycTaHOBJIEHO pa3MOTOYHOE YCTPOMCTBO, Ha
KOTOPOM 3aKperuiseTcs bapadaH ¢ BOJOKOHHO-ONITUYECKUM KaOeaeM, Harmpumep, He
OTPAaHUUMBASICh, OTIMCAHHBIN CO CCBITKOM Ha (pur. 6. [lepen HauaroM paboThI Kabenb 3aBOUTCS
B KaHAJI BBOJIA U IPUKPEILIAETCA K 3eMJIE, ITI0CTIE YEro TPAKTOP HAYUHAET IBUTATHCS 110
3aJaHHOMY MapuUIpyTy, oOecrieunBast JBUKEHUE IUTyTra 11O KPUBOJIMHEHHON TPAEKTOPUH.
ITepen okoHUaHMEM YKJIAJIKH TUTYT IIOJTHUMAETCS U Kabenb BeiIcBOOOXkAaeTcs. [1ocie ykinanku
KabeJst TpaKTOp MPOU3BOIUT YTPaMOOBKY I'pyHTa COOCTBEHHBIM BeCOM, O0ecTIicunBast
CMBIKaHHE TPYHTA HaJ KaOeseM.

[126] Takum ob6pa3oM, B Ka4eCTBE APYTroro crnocoda MeXaHU3MPOBAHHOMN yKIaIKU
BOJIOKOHHO-OIITUYECKOT'0 KaOelsi B TPYHT 3asBJIEH CIIOCOO MEXaHU3UPOBAHHOW YKJIAKU
BOJIOKOHHO-OIITUYECKOT'0 Kabessl B TPYHT, IIPYU KOTOPOM IEPe] HauaaoM YKJIa K1 KaOellb
3aBOJST B KaHAJ BBOJA TMOKMX JIMHEMHBIX U3/IENMI KaOeneyKiIa uuKa ¢ KaHaJIOM BBOJIA
TMOKUX JIMHEHHBIX U3AEIIUN U BEPTUKAJIBHBIM TUIYTOM M MPUKPEIUISIOT K 3eMJIe, TIOCIIEe Yero
JIBUTAIOTCS KaOeneyKIaJuuKoM IO 3aJaHHON KPUBOJIMHEMHOM TPAeKTOPHHM YKIIAIKH KaOeJs,
MPUYEM Ha MPOTSHKEHUM BCETO ITyTH MTOTIEPEMEHHO U3MEHSIIOT HAIIPABJIEHUE paJnyca u3ruda
YIOMSIHYTOH TPAEKTOPUH.

[127] Takum 06pa3om, B KauecTBe APYTroro U3BELIATeNs OXPAaHHOTO BOJIOKOHHO-
ONTUYECKOIO 3asIBJIEH U3BEILATENIb OXPAHHBIM BOJIOKOHHO-ONTUYECKUH, IMHEHHAS YACTh
KOTOPOTIO YJI0KEeHa B TPYHT MEXaHU3UPOBAHHBIM CIIOCOOOM, IPU KOTOPOM IIEPEN] HAYaJI0M
YKJIJIKM Ka0ellb 3aBOST B KaHAJI BBOJA TMOKUX JIMHEHHBIX U3JEIIUN KaOelleyKilaurKa ¢
KaHaJIOM BBOJ1a TMOKUX JIMHEHHBIX W3JIEIMA U BEPTUKAJIbHBIM IUIYTOM U MIPUKPEIUISIOT K
3eMJIe, I0CTIE YEro IBUTat0TCsl KaOeJIeyKIaJYMKOM 110 3aJaHHON KPUBOJIMHEMHON TPAEKTOPUU
YKJIaJK1 Ka0ess, IpUYeM Ha IPOTSKEHUU BCErO Iy TH OIIEPEMEHHO U3MEHSIIOT HAIIPaBJIEHUE
paauyca u3ruda yrnoMsiHyTon Tpaekropud. HeoOs3arenbHo, n3BemaTeab OXpaHHbIA
BOJIOKOHHO-OIITUYECKUI COJIEPKUT B CBOEM COCTABE AIMAaPATHYIO JIMHUIO 3aJI€PKKH,
BBITIOJTHEHHYO [TOCPEICTBOM COEIMHEHUSI B ONITHYECKYO LIENTb HEOOXOIMMOM JUTMHBI PE3€PBHBIX
KWJT BOJIOKOHHO-ONITHUECKOTr 0 Kabens. HeoOs3aTenpHO, U3BEIATEIb OXPAHHBIIA BOJIOKOHHO-
ONTUYECKHUI COIEPIKUT B CBOEM COCTABE ONTHUECKYIO cXeMy uHTepdepomeTpa Maxa-Llennepa.
HeoO0s3aTenbHo, n3BeIaTeb OXPaHHbIA BOJIOKOHHO-OIITUYECKUI COJIEPKUT B CBOEM COCTABE
ONTHYECKYIO cxeMy UHTephepomerpa Maiikenbcona. HeoOs3aTenbHo, 3BeIaTE b OXPAHHbBIN
BOJIOKOHHO-OINTUYECKUHN COACPKUT B CBOEM COCTABE ONTUYECKYIO CXeMY MHTEpdepoMeTpa
Canbsika. HeoOs13aTennbHO, U3BELIATENb OXPAHHbBINA BOJJOKOHHO-ONITUYECKUI COAEPIKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbl MHTephepomeTpa MalikenbcoHa U uHTEphEepomMeTpa
Maxa-Llenaepa. Heo6s13aTenbHO, M3BEIIATENb OXPAHHBIN BOJIOKOHHO-ONTHYECKUI COACPIKUT
B CBOEM COCTaBe ONTHUYECKUE cxeMbl UHTephepomerpa Canbsika U MHTEpepomeTpa Maxa-
Lennepa. Heobs13aTenbHO, M3BEIIATEb OXPAHHBII BOJIOKOHHO-ONITUYECKUN COIEPIKUT B
CBOEM COCTaBe ONTUYECKUE CXeMbI MHTephepomeTpa MaiikenbcoHa U UHTephepoMeTpa
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Canbsxa.

[128] TakuMm 0Opa3oM MOKeT OBITh OOecIieueH Croco0 CO3aHUsI OXpaHSIEeMOro pybexa
C UCIIOJIb30BAHUEM U3BEIIATENSI OXPAHHOT'O BOJJOKOHHO-OIITUYECKOTO, ITPU KOTOPOM BO3BOISIT
OXpaHsAEeMbIN IIEPUMETD IIYTEM YKJIAAKU TMHEWHON YaCTH U3BEILATEIISI OXPAHHOT'O BOJIOKOHHO-
ONTUYECKOTO B IPYHT C IPUMEHEHUEM CIIOCO0a MEXAaHU3UPOBAHHOM YKJIAKHU BOJTOKOHHO-
ONTUYECKOT0 KabeJIsl, TPy KOTOPOM Mepe/] HAa4aIoM YKJIa 1K1 KaOellb 3aBOIST B KaHAJ BBOJIA
TMOKUX JIMHEMHBIX U3/IeTIMH KaOeneyKiaauMKa ¢ KaHaJIOM BBOJA TMOKUX JIMHEMHBIX U3/IeTTUH
Y BEPTUKATIBHBIM TUTYTOM U MTPUKPETUISIIOT K 3eMJIE, IIOCIIE Yero ABUTAOTCS KaOeeyKI1aTdMKOM
T10 3a/IaHHOM KPUBOJIMHEMHOM TPAEKTOPUU YKITAAKU Kabeisi, MpuueM Ha MPOTSKEHUH BCErO
MyTH MOTIEPEMEHHO U3MEHSIOT HAIMPABJIEHUE pajuyca U3ruda yrnoMsiHyTON TPaeKTOPUH.

[129] ITpu 3TOM HA MOABUKHBIX U HEMIOJABUKHBIX YACTAX KOHCTPYKLHI OIIMCBIBAEMBIX B
HACTOSIIIEM TOKYMEHTE OXPAaHSIEMBbIX pyOekei MOTYT ObITh pa3MelleHbl TUHAMUYECKUE
onToBOJI0KOHHbIE 1aTuuku (J1O /1), HeoOs3aTeTbHO UCTIOJIB3YyEeMbIE COBMECTHO C OTTMCAHHBIMU
paHee co CChUTKaMu Ha (ur. 1-5 U3BemaTensiMi OXpaHHBIMU BOJIOKOHHO-onTHYeckumu. J1O /]
MpEeACTABIISIET COOOM AATUMK, TPUHIUIT paOOThI KOTOPOTO OCHOBAH Ha UCIOJIb30BAHUU
CBOMCTB ONITUYECKOI CXEMbI YCTPONUCTBA U3MEHSTh PA3HOCTD (ha3 cllaraeéMbIX CUTHAJIOB
OTPAXKEHUSI SHEPTUU 30HAUPYIOIIErO UMITYJILCA B 3ABUCUMOCTH OT CKOPOCTH U3MEHEHUS
reoMeTpHUecKOoi (hOPMBI ONITUYECKOTO BOJOKHA (KOJIeOaHUM) UyBCTBUTEILHOMN YaCTH
YCTPOUCTBA, U3MEHSIEMOTO BHEIITHUM BUOPALIMOHHBIM BO3/IEHCTBUEM Ha KOHCTPYKIIUIO, HA
KOTOPOU 3aKperyieHa YyBCTBUTEIbHAS 4YacTh ycTpoiicTBa. MI3MeHeHue pa3zHocTH (a3
claraeMbIX CUTHAJIOB MIPUBOJAMT K U3MEHEHHUIO MHTEeP(EPEHIIMOHHOM KapTUHBI HAa BBIXO/IE
OITHUYECKOIO CIUIMTTEpA. I'eHepays U MHKEKIKS 30HIUPYIOIIETO UMITYJIbCA B OIITUYECKOE
BOJIOKHO, cO0p nH(popMaImy 0 3Ha4eHUH CUTHAJIOB UCKYCCTBEHHBIX oTpakeHuit JJO/]
MIPOU3BOAUTCS TIPU TTOMOIIM pedIeKTOMETpa U Pa3BETBICHHOM Ha CIUIUTTEpaXx
ONTOBOJIOKOHHOM KabenbHo ceTu. O0pabdoTka uH(MOPMAIMHU POU3BOAUTCS BEIUUCIUTEILHBIM
ycrporictBoM. JlansHocTh pasdmertenust JIO/l onpenensieTcs BeIUUMHON SHEPTUU
30HAUPYIOILIET0 UMITYJIbCa, OTBOAUMOTO K JIO/I, U MOXKET 1O0CTUTaTh IECATKU KUITOMETPOB.
JOJ1 MoxeT ObITh UCIIOJIB30BAH B CUCTEMAX OXPAHHOMN CUTHAIU3AIMU 11 KOHTPOJIS
BO3JIEMCTBUS HA MOIBUKHBIE U HEMTOJIBUYKHBIE YACTU KOHCTPYKIMM, 3arpakA€HUN, BOPOT U
KQJIMTOK IIEPUMETPOB MAJIBIX U IIPOTSXKEHHBIX TEPPUTOPUI, BOZIEUCTBUS HA KPBILLIKHU JIFOKOB
KOJIOAE3HOTO IPOCTPAHCTBA, JATYMKOB ITOJIOKEHHUS PELLIETOK BOAONPONYCKOB. [ Ipumenenue
JOJ1 nornyckaercs BO B3pbIBOOIIACHBIX cpefiax, B ycioBusax 100% BiIaXxHOCTH, IPU
MOBBIIIEHHOM 3ara30BAHHOCTHU Y NIBUIU, TPU pabOTe B BOJIE, BKIIOUAs KAHAIU3ALMOHHbBIE
CTOKH, B YCIIOBUSIX MIOBBILICHHO!N paJMalyy, B YCIOBUSIX UCKITIOUAOIIMX BO3MOKHOCTD
MIPUMEHEHUS JIEKTPUIECKUX TTPUOOPOB, B YCIIOBUSIX AJIEKTPOMATHUTHBIX TIOMEX BBICOKOM
MortHocTu. [Tpumenenue J1O/] ipu 3ToM He TpebyeT 3JIeKTPUUECKOM SJHEPTUM B JIMHEHHOM
yactu ycrporctBa. Kak mokazano Ha ¢wur. 10, mpeanouTurenbHo, He orpaHnuIuBascs, JJO/]
1000 conepxut kopnyc 1001, BHyTpr KOTOPOTO ycTaHOBJIeHA KaTymka 1002 U3 ONTUYECKOTO
BOJIOKHA, 3aMBIKAIOIIAas BBIXOIbI ONITHUECKOTO crmuTrepa 1003, COBMECTHO SBIISIIOLIMECS
YyBCTBUTEJILHOM 4aCThIO ycTpoicTBa. [IpennouturenbHO, HE OrPAHUYMBASICH, KO BXOAY
CIUTUTTEpA MOJKIIIOUEeHA TpaHCIopTHas yacTh 1004 BHEIIHEN YACTH YCTPONCTBA,
obecrieunBaronas TPAHCIIOPTUPOBKY YACTU SHEPTUM 30HIUPYIOLIETO UMITYJIbCa K
YyBCTBUTEILHOM YaCTH YCTPOWUCTBA B MPSIMOM HAIIPABJIEHUU U 0OeCIIeurBaroIas
TPAHCIOPTUPOBKY B OOpATHOM HAIIPABJICHUU CUTHAJIA OTPAXKEHHUS, MOTYJIMPOBAHHOTO
BO3/IEUCTBUEM HA KOHCTPYKIMIO, HA KOTOpoi 3akperieH kopnyc JJO/. [TpeanouturenbHo,
HE OI'PaHUYMBASCh, TPAHCIIOPTHAS YACTh 00ECIIEYMBAET JOCTABKY 30HIUPYIOIIMX UMITYJILCOB
B IPpsIMOM HanpasyieHuu ko BceM 1O /1, neneHue s3Hepruv 30HAMPYIOLIEro UMITYJIbCa Ha JOJIH,
obecreunBarolye GOPMUPOBAHUE CUTHAIOB OTPAXKEHUM OT KaXKIOTO IMOIKIIFOUEHHOTO K
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ontuyeckoi cxeme JJOJ] B oniTuMaIbHOM JIMaIla30HE, HE MPEBBIIIAIONIMX MAKCUMAJIbHOE
3HAYCHHE aMITTUTYIbI CHTHAJIOB OTPaXCHUH Ha BXOJI€ aHAJIOTO-IIM(POBOTO IIpeoOpa3oBaTes
pediekToMeTpa, U IOCTABKY CUTHAJIOB OTPAKEHUS SHEPTUU 30HIUPYIOLIUX UMITYJILCOB OT
JOJ1 B 0OpaTHOM HAIPAaBJIEHUU 10 TEM K€ ITYTSIM JOCTABKU 30HAUPYIOIIMX UMITYJIbCOB.
[TpeanouTuTenbHO, HE OrPAHUYUBASCH, ACJIEHUE SHEPTHUH 30HAUPYIOIIET0 UMITYJIhCa
MIPOU3BOAUTCS C TIOMOIIBIO CIUTUTTEPOB B JTI0OOM YaCTH TPAHCIIOPTHOM YACTU ONITUYECKOMN
CXEMBbI U3BeIIaTeIs1, 00ecreuyrnBas MHOXECTBEHHOE U MPpou3BojIbHOE noakitoueHue 1O/ k
Pa3BETBIEHHOMN ONTUYECKOM CETU C YUETOM ONTUMAIbHOW BEIMUYMHBI 3HEPTUM 30HIUPYIOILIETO
UMITYJIbCa, TocTaBisieMoro K kaxaomy 1O/, u BpeMenu otkiuka. [IpeamnoururensHo, He
Or'paHUYMBASICh, UyBCTBUTENbHAsA YacTh JJO/] BbINIOIHEHA U3 ONTUYECKUX BOJIOKOH U
CIUTMTTEPA, BBIXOJIBI KOTOPOTO 3aMKHYTHI MEX/Iy COOOM KaTyIIKOM U3 ONITUYECKOTO BOJIOKHA
1 00pa3yroT 3aMKHYTYIO IETIT0 151 GOPMUPOBAHUS CUTHAJIA oTpakeHus. [IpeanoyTuTensHo,
HE Or'paHWYMBAsICh, HaMuue KaTyku B J10/] obecrieunBaeT onTHYECKOE YCUIIEHUE PA3HOCTU
(a3 cUrHAIIOB OTpaXeHUS U UHTeP(PEePEHIMOHHON KapTUHBI Ha BbIXo1e. [ IpeamouTuTensHo,
HE OT'PaHUYMBAsICh, KOHCTPYKTUBHO KaTymika O/l He jkecTKo 3aKkperieHa B KopIyce
yCTpPOKCTBa, obecnieunBasi nepeaavy kojiedaHuii OT KOPITyca BCEM BOJIOKHAM KaTYIIIKU.
[TpeanoututenbHO, HE OrpaHUYMBasICh, kaTymka JIOJ] HamoTaHa B Bujae OyXThl 0e3 Kapkaca
JTMaMETPOM, 00ECTIEUMBAIOIIIEM ITPOXO0XKIEHUE 30HAUPYIOIIETO UMITYJIbCa O€3 CYIIIECTBEHHOTO
ocabJIeHUs] CUTHaJIa 30HIMPYIOIIEeTO UMITYJIbCa, TPUYEeM KOJIMUeCTBO BUTKOB KATYIIIKH
00ecreurBaeT JOCTATOYHYIO 3aJIEPKKY MPOXOKACHUS CUTHAJIA 30HIUPYIOIIETO UMITYJIbCA B
3aBUCUMOCTHU OT JUHAMUYECKON XapaKTEPUCTUKU MPEANOIAraeMOr0 BO3IEUCTBUS HA
KOHCTPYKIMIO U CBOMCTB caMol KOHCTpYKIMU. [IpeanoyTurenbHo, HE OrpaHUUUBASICH,
CUTHAJIBI OTPAXEHUS OT BCEX YCTPOUCTB (DOPMUPYIOTCS] HA BXOJI€ IPUEMHOT'O YCTPOUCTBA B
pe3yJbTaTe MPOXOXKICHUS T0JICH 30HIUPYIOIIEr0 UMITYJIbCa IO 3aMKHYTOMY ONITHYECKOMY
KOJIbIy B OOpaTHOM HaIlpaBJIEHUU Yepe3 pa3BETBICHHYIO ONITUUECKYIO CETh U3BEIIATENS, Ha
OTBETBJIEHUSIX KOTOpOo# pazmelenbl JJO/l. [TpennoururenbHo, HE OrPaHUUUBASICH,
Heo0Xo1MMasi BeJIMUMHA OTBETBIIsIeMOi MOIIHOCTH K J1O/] 3HauMTe IbHO MEHBIIIE UCXOTHOTO
3HAYEHUST MOIITHOCTH Ha BBIXOJIE pedIeKTOMETpA U 3aBUCUT OT XaPAKTEPUCTUK M3ITydaTes,
YyBCTBUTEILHOCTH MPUEMHOT0 YCTPOMCTBA pedhiekToMeTpa U AalibHOCTH pa3mertenus J1O/]
OT U3MEPUTEITHHOTO YCTPOUCTBA, UTO IMO3BOJISIET HA OJTHOM TPAHCIIOPTHOM KadeJie pa3MelaTh
MHOkecTBO oTBeTBiIeHUN K JJO/1. [TpeanouturenbHo, HE OrPpAaHUUUBASICh, BEJIMUMHA
OTBETBJIsIEMON MOIITHOCTH Ha Kax bl J1O/] mo npuHiuny paboTsl ycTpOMCTBA MOKET
OTJIMYATHCS MKy COOOM B HECKOJIBLKO Pa3, HE yXy/liast padoThl yCTPONCTBA, UTO MTO3BOJISIET
WCIIOJIb30BaTh OTBETBUTENIN KaK C IIMPOKUM JAUANIA30HOM BETBIICHMS], TAK U OJTHOTHUITHBIN
psn. [IpeanouturenbHO, HE OrPAHUUUBASICH, MOLITHOCTh BO3BPAILIEHHOT'O CUTHAJIA Ha BXOJE
MIPUEMHOI'0 YCTPOMCTBA, KaK MPABUIIO HE MIPEBBINIAET MPE/ICIOB HACHIIIEHUS TS
MIPUMEHSIEMOTO IPUEMHOT'0 YCTPOMCTBA U HE HUXKE JOIIYCTUMOT'O YPOBHSI, COIIOCTABUMOTO C
ypoBHeM I11ymMoB. [IpeanouTurenbHo, He OrPaHUYUBASICh, JUHAMUYECKOE MPEBBIIIIEHUE
BEJIMYMHBI MOIIIHOCTY OTPAKEHHOTO CUTHAJIA ITPEIETIOB HACBIIIEHUS TPUEMHOTO YCTPOMCTBA
He HapyuaeT padboTy ycrpoiictBa. [1pu 3ToM moCTpoeHre MHOTOTOUEUHOM ONTUYECKOMN
cxeMbl Bo3BpaiieHus curaaioB oT JJO/] mo3BosisieT o6ecrneunTh MakCuMalibHO 3(PEeKTHBHYIO
paboTy yCTPOWCTBA C MATBIMH ITOTEPSIMU SHEPTUU CUTHAJIOB BO3BPAIIEHUS K IIPUEMHOMY
YCTPOMCTBY, 0OeCTieunBasi MaKCUMAJIbHOE KOJIMYECTBO JATUMKOB HA OHOM JIMHWUU YCTPONCTBA
C TOYEUHBIM pPa3MEIICHUEM JATUMKOB. [I[py 3TOM ITpu NOCTPOEHUM CUCTEMBI ITPEATTOYTUTEIIBHO
YUUTBIBAETCS JIUTETbHOCTD 30HAUPYIOIIET0 UMITYJIbCA, & TAK)KE IMHEHHbBIC pa3Mephbl KATYIIIKU
Y TPAHCIIOPTHOTO KabeJisl, YTO MPeANOoUTUTEIbHO ISl TPEAOTBPAICHUS] KOHKYPEHUMU
(HAJIOKEHHMS) BO3BpAIlla€MbIX CUTHAJIOB BO BpeMeHU. [IpeanouturenbHo, HE OTpaHUUUBASICh,
peryimpoBaHue KOHKYPEHIMU BO3BPAIIAa€MbIX CUTHAJIOB BO BPEMEHHU MTPOU3BOAUTCS TIPU
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HEOOXOIUMOCTH JIMOO JUIMHOM KATYIIKH, TUOO ONTHYECKUMHU JTMHUSIMHM 3aICPIKKH,
MPEACTABIISIIONIMMHU COOOM OMTMCAaHHBIE PaHee CO CChUTKaMH Ha GUT. 1-5 oNTHUYecKue JTIMHUN
3aJIEP’KKH, BBIITOJIHEHHBIE TOCPEACTBOM COEIMHEHUS B ONITUYECKYIO LETb PE3EPBHBIX KUII
BOJIOKOHHO-OIITUYECKOTO Ka0es, MO0 KOPPEKTUPYIOIIMMH KaTYIITKAMHU, COCTOSIIIIUMHU U3
OJHOTUITHOT'O ONTHUYECKOr0 BOJIOKHA TPeOYeMOM JITTUHBI.

[130] ITpeamouTuTensHO, He orpannuuBasich, JJOJ] padoraeT creayromumM oopa3zom. B
ocHoBe paboTsl JIO/] mexuT pedreKToMeTpUIECKUI METOT UBMEPEHUS U METO.T
ucrosnb3yoimi untepdepomerp Canbsika. 30HIUPYIOLIHHA UMITYJIBC peIeKTOMETPA MPOXOAUT
yepe3 TPAHCIIOPTHYIO YaCTh ONITOBOJIOKOHHOM CXEMBI YCTPOUCTBA U CIUIUTTEPHI,
00€ecTeunBaIOIIME CHUKEHUE SHEPTUU JOJIeH 30HIUPYIOLIETO UMITYJIbCA K UYyBCTBUTEIBHOM
yactu kaxaoro JIO/. Ha Bxozae crumrtepa uyBctBuTenbHOM yactu 1O/l 30Haupyromumii
MMITYJIBC PA3JCIISIETCS HA IBE YACTH U JAJIEE€ 3TU YACTH CIEAYIOT IO BOJIOKHAM KATYIIIKU BO
BCTPEYHOM HAIIPAaBJICHUU I10 BCEH JIJIMHE KaTyLKU. [Tociie mpoXxokaeHrs UMIyJIbCOB YEPE3
KaTyLIKY JIBA Pa3/E€JIE€HHBIX UMITYJIbCa CHOBA CKJIA/IBIBAIOTCA Ha CIumMTTEpe. [1pu crioxenun
CUTHAJIOB MPOUCXOIUT UHTEPPEPEHLIMOHHOE CIIOKEHUE IBYX CUTHAJTIOB U BEJIMUMHA 3TOTO
CUTHAJIa Ha BBIXOJIE CIUTUTTEpA OyIeT 3aBUCETh OT Pa3HOCTHU (a3 CllaraeMbIX CUTHAJIOB,
BEJIMUYMHA KOTOPOW 3aBUCUT OT HAUaJIbHOM (paKkTUUYECKOM pa3HOCTHU (a3, CBI3AHHOM C
KOHKPETHBIM MOHTAKOM OINTHUYECKOHN CXEMBI YCTPONCTBA U €r0 KOMIOHEHTOB. [Ipu
Bo3zaeiicTBun Ha JIOJ] pa3HoCTh (ha3 U3MEHSIETCS B COOTBETCTBUM C CUJIOM BO3JICHCTBUS U
CKOPOCTBIO KOJIeOaHUI KOHCTPYKIMH, BBI3BAHHBIX 9TUM BO3/eNcTBUEM. B pe3ynbTaTte
KOJI€0aHUM KOHCTPYKIMU U3MEHSIETCS] BEJIMYMHA BBIXOIHOT'O CUTHAJIA, MOAYJIMPOBAHHAS
KOJIEOAHUSIM KOHCTPYKIMU. CUTHAJIBI OTPaKEHHUH MMOCTYMAIOT HA BXO/ IPUEMHOTO YCTPOUCTBA
MOCJIeIOBATEIbHO BO BPEMEHH, HaUMHAs ¢ OJkHUX 110 paccrossauio JIO/I, BenuunHa 3Tou
3agepxku s kaxaoro 1O/ cBos M xapakTepu3yeT ero aapec. BeluucnureabHOe yCTPOMCTBO
Ha OCHOBAHMH TOJIy4a€MbIX JAHHBIX ONPENEIISIeT XapaKTep BO3ACUCTBUSI HA KOHCTPYKLHUIO,
BpEMSI M CUJTY BO3JICMCTBUS U B CITy4ae MPEBbIIIEHUS] yCTAHOBJIEHHBIX 3HAUEHUHN BbIPAOATHIBAET
CUT'HAJI TPEBOTH.

[131] Takum 06pa3oM, B KAUECTBE UyBCTBUTEIIHHOTO JIEMEHTA JUHAMUYECKOTO
OINTOBOJIOKOHHOI'O JATUYMKA 3asIBJICH UYBCTBUTEIbHBIN 2JIEMEHT JUHAMUYECKOTO
OTITOBOJIOKOHHOTO JaTUMKa, 0Opa30BaHHbIN KATYIIKON ONITUUECKUX BOJIOKOH U CIUIUTTEPA,
BBIXO/IbI KOTOPOTO 3aMKHYThI MEX]1y COOOM YITOMSIHYTOM KaTYIIKON M 00pa3yroT 3aMKHYTYIO
METIT0, POPMUPYIONIYIO CUTHAJ OTPAXKEHHUS, IPUUEM CILTUTTEP BBIMIOJTHEH C BO3MOXKHOCTHIO
COEJIMHEHUS C TPAHCITOPTHOM YaCThIO U3BEIIATEISI OXPAHHOTO BOJIOKOHHO-OIITUYECKOTO.
Heo0s3aTenbHo, KaTylika BbIIIOJIHEHA TAKUM 00pa30M, UTOOBI KOJIeOaHMsI KOopIlyca JaTUYMKa
repeaBaICh BCeM BOJIOKHAM KaTyku. Heobs3aTenbHO, KaTyIKa He )KECTKO 3aKperieHa
B Kopmyce gatuvka. Heobs3aTenbHo, KaTylllka HAMOTaHa B BUJIe OyXThI 6€3 Kapkaca
JMaMeTPOM, 00eCTIeUMBAIOIIIMM MTPOXOKACHUE 30HIUPYIOIIET0 UMITYJIbca O3 CYIIIECTBEHHOTO
ocnabJIeHUs CUTHAJIa 30HIMPYIOIIero uMmyJjbca. Heobs3aTenbHO KOJIMYECTBO BUTKOM
KATYIIKA OOECIIEUMBAET TOCTATOYHYIO 3aACPKKY MPOXO0KICHUS CUTHAJIA 30HAUPYIOIIEro
uMiyjbca. HeobOs3aTenbHO, YyBCTBUTENIbHBIN 3JIEMEHT O0ECIEUMBAET PEryIMPOBAHUE
KOHKYPEHIMM BO3BpAIlla€MbIX CUTHAJIOB BO BPEMEHU JUTMHOM KATYIIKU, MO0 ONTUYECKOMN
nmuHuel 3anepxkku. Heo6s3aTenbHO, onrTUUecKas IMHUS 3aJI€PKKU BBITIOJTHEHA TOCPEACTBOM
COEVHEHUS B ONITUYECKYIO LIETMb PE3EPBHBIX KW BOJIOKOHHO-OMTUYECKOT0 KabeJs, 1100
BBITIOJIHEHA KOPPEKTUPYIOLLEH KaTYIIKOM, COCTOSIIEN U3 OAHOTUITHOTO ONITUYECKOTO BOJIOKHA
TpeOyeMoii JJIUHBI.

[132] Takum 06pa3om, B KauecTBE KOpIyca TMHAMUYECKOT'O ONITOBOJIOKOHHOTO JJaTYMKa
(1O 1) 3asiBJIeH KOPITYC AMHAMUUYECKOTO OITOBOJIOKOHHOTO TATUMKA, BHITTOJIHEHHBIMN C
BO3MOXHOCTBIO pa3MeEIIeHUs B HEM YYBCTBUTEIILHOTO 3JIEMEHTA JaTYMKa, 0O0pa30BaHHOTO
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KaTYIIKOW ONTHYECKUX BOJIOKOH M CIUIMTTEPA, BBIXOIBI KOTOPOTO 3aMKHYTHI MEXIy COOOM
YIIOMSTHYTOM KaTYIIIKOM U 00pa3yoT 3aMKHYTYIO TIETITIO, (DOPMUPYIOIITYIO CUTHAI OTPaKCHUS,
MIPUYEM CILUIUTTEP BBIMIOJHEH C BO3MOKHOCTBIO COEJMHEHMS C TPAHCTIOPTHON YaCThIO
M3BEIIATEIISI OXPAHHOTO BOJIOKOHHO-ONTUYECKOT O, ITIPUYEM KATYIIKA PA3MELICHA B KOPITyCe
TakuM 00pa3oM, 4ToObI KOJIeOaHUs KOpITyca JaTUMKA IepeJaBaIUCh BCEM BOJIOKHAM KATYIIKHU.
Heo0s3aTenbHo, KaTyIIKa He )KeCTKO 3aKpeIlieHa B Kopiryce maTturka. HeoOs3aTenbHo,
KaTyllIKa HaMOTaHa B BUjIe OyXThl 6€3 Kapkaca AMaMeTpoM, 00ECIIeUnBAIOIIUM ITPOXOKIEHUE
30HUPYIOIIEr0 UMITYJIbca 0€3 CYIIeCTBEHHOTO OCIa0IeHUs CUTHAIA 30HAUPYIOIIEr 0
uMiyjbca. Heobs3aTenbHO, KOJIMUECTBO BUTKOB KATYIIIKK OOECIIEUMBAET TOCTATOYHYIO
3aJIep)KKY IMMPOXOXKICHUS CUTHAJIAa 30HIMPYIOIIero uMmmyJibca. Heobs3aTenbHo,
YYBCTBUTEIBHBIN 3JIEMEHT O0ECIIeUnBAET PETYIMPOBAHNE KOHKYPEHIIMU BO3BPAIlaeMbIX
CUTHAJIOB BO BPEMEHHU JIJTMHOM KAaTYIIKH, TMOO ONITUYECKOM TuHUel 3a1epkku. Heobsi3aTenbHo,
OITUYECKAas JIMHUS 3aJEPKKH BBITIOJIHEHA TTOCPEICTBOM COEIMHEHUS B ONTUYECKYIO 1IETb
PE3EPBHBIX KUJI BOJJOKOHHO-OMTUYECKOTO KaOes, IMOO BBITIOJHEHA KOPPEKTUPYIOIIIEH
KaTYIIKOM, COCTOSIIEN U3 OJJTHOTUITHOTO ONTHYECKOTO BOJIOKHA TPeOyeMO IJIUHBI.

[133] TakuMm 00pa3oM, B KAUeCTBE IMHAMUYECKOT'O ONITOBOJIOKOHHOTO AaTuuka (JIO/)
3asBJIEH TMHAMUYECKUI ONITOBOJIOKOHHBIM TaTUMK, TPEJCTABIISIONINMA COOOM BBITTOJTHEHHBIN
C BO3MOKHOCTBIO 3aKPEIICHUSI HA KOHTPOJIMPYEMON KOHCTPYKIMU KOPITYC, BBITTOJTHEHHBIN
C BO3MOHOCTBIO PA3MEIIICHUS B HEM UYBCTBUTEIBHOIO 3JIEMEHTA IaTUMKa, 00pa30BaHHOTO
KaTYIIKOW ONTHUYECKUX BOJIOKOH M CIUTMTTEPA, BBIXOBI KOTOPOTO 3aMKHYTHI MEXIy OO0
YIIOMSIHYTOM KaTYIIKOM 1 00pa3yoT 3aMKHYTYIO TIETITI0, (DOPMUPYIOITYIO CUTHAI OTPaKECHUS,
MIPUYEM CIUIUTTEP BBIIIOJHEH C BO3MOKHOCTBIO COEJMHEHUS C TPAHCIIOPTHON YaCThIO
U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-oNTHUecKoT0. Heobs3aTenbHO, KaTyIIKa pa3MelieHa
B KOpIIyce TaKUM 00pa3oM, 4ToOBI KoJIeOaHUs KOpITyca JaTuuKa MepeaBaiuch BCEM
BOJIOKHAM KaTymku. HeoOs3aTenpHO, KaTyIIKa He )KeCTKO 3aKperieHa B KOPITyce JaTurKa.
Heobs3aTenpHo, KaTyllIKa HAMOTaHa B BUJIe OYXThI 0€3 KapKkaca AMaMETPOM,
00eCTIeUnBAIOIIUM ITPOX0KICHUE 30HAUPYIOIIETO UMITYJIbca 6€3 CYIIECTBEHHOTO OCIIa0IeHUS
CUTHAJIa 30HAMpYIolero nMmimyibca. HeoOs3aTenbHO, KOJIMYECTBO BUTKOB KATYIITKH
o0ecreynBaeT JOCTaTOYHYIO 3a/IEP)KKY MPOXOXKICHUS CUTHAJIA 30HIUPYIOIIETro UMITYJIbCa.
Heo0s3aTenbHO, 4yBCTBUTEIBHBIN 3JIEMEHT 00ECIICUMBACT PETYyIMPOBAHNE KOHKYPEHIUH
BO3BpAlIA€MbIX CUTHAJIOB BO BPEMEHHU JIJTMHOM KATYIIKH, TUOO ONTUYECKOM JIMHUEH 3aIEPHKKU.
Heo0s3aTenbHo, onTUyecKkas IMHUS 3aJePXKKHU BBITIOJIHEHA ITOCPEICTBOM COSMHEHHUS B
OTITUYECKYIO IIEIMb PE3EPBHBIX XKHUII BOJIOKOHHO-OIITUYECKOTO Ka0ess, IMOO BHITIOJTHEHA
KOPPEKTUPYIOILIEH KaTYyIIIKOMN, COCTOSIIEH U3 OJHOTHUITHOTO OIITUYECKOT0 BOJIOKHA TpebyemMoi
JuHbL. HeoOs13aTenbHO, JaTYMK 00ECTIeunBaET ONTUYECKOE YCUIIEHUE pa3HOCTH (pa3 CUTHAIOB
OTpaXeHUs U UHTEep(PEPEHIMOHHON KapTUHBI Ha BBIXOJIE.

[134] Taxum 0O6pa3oM, B KaueCTBE OTPakICHHUS C ITOABM)KHBIM 3JIEMEHTOM C Pa3MEICHHBIM
Ha HEM UyBCTBUTEIILHBIM 3JIEMEHTOM JJUHAMUYECKOTO ONTOBOJIOKOHHOTO JATYMKA U3BEIIATEIS
OXPAHHOT'O BOJIOKOHHO-ONTHUYECKOT'O 3asIBJICHO OTPAXK/ICHUE C MOABUKHBIM 3JIEMEHTOM C
pa3MeNIeHHbIM Ha HEM YyBCTBUTEIbHBIM 3JIEMEHTOM JIMHAMUUYECKOT'O ONMTOBOJIOKOHHOT'O
JIaTYMKA U3BEIIATENs] OXPAHHOTO BOJIOKOHHO-ONITUYECKOTO, MIPEICTABIISIONIEEe COOOM
orpakJeHue, coJieprkaliiee MoABUKHBIN 3JIEMEHT, BHIITOJIHEHHBIN C BO3MOKHOCTBIO
pa3MelIeHusl Ha HeM KOpITyca JUHAMUYECKOTO ONMTOBOJIOKOHHOTO Aatuuka (JJO), mpuuem
J O/ ipeacraBisieT cOOOM TaTUMK, COAEPIKAIININ KOPITYC, BBITTOJHEHHBIN C BO3MOYKHOCTBIO
pa3MeIIeHus] B HEM UyBCTBUTEIIBHOI'O JIEMEHTA JATUUKA, OOPa30BAHHOTO KATYIIKOMN
OINTUYECKUX BOJIOKOH M CIUTUTTEPA, BBIXO I KOTOPOTO 3aMKHYTBI MEX Y COOOM YITOMSIHYTON
KaTYIIKOM U 00pa3yoT 3aMKHYTYIO TIETII0, ((OPMUPYIOIIYIO CUTHAJ OTPAXEHUS, IIPUUEM
CIUTUTTEP BBITIOJIHEH C BOBMOXKHOCTBIO COEIMHEHUSI C TPAHCIIOPTHOM YACThIO U3BEIIATENS
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OXPaHHOI'0 BOJIOKOHHO-oNTHYecKoro. HeoOs3aTenbHO, KaTylIKa pa3MelieHa B KOpIyce
TaKuM 00pa3oM, 4ToObI KOJIEOAHUS KOPITyca JaTYMKA ITePeJaBAIUCh BCEM BOJIOKHAM KATYIIKU.
Heo0bs3aTenbHO, KaTyIlIKa He )KEeCTKO 3aKperuieHa B kopryce natuvka. Heo6s3atenbHo,
KaTylllKa HaMOTaHa B BUJIe OyXThl O€3 KapKaca AMAMETPOM, 00ECIIEUUBAIOLLIMM ITPOXOKIAEHHUE
30HAUPYIOLLET0 UMITYJIbCa 0€3 CYIIeCTBEHHOTO OCIa0JIeHUsI CUTHAIA 30HIUPYIOLIETO
umIyibca. HeoOs13aTenbHO, KOJIMYECTBO BUTKOB KATYIIIKKA OOECIIEUNBAET IOCTATOUYHYIO
3aJ€PKKY MPOXOKACHHS CUTHAJIA 30HAUPYIONIEro umiyiibca. HeoOs3aTenbHo,
YYBCTBUTEJIBHBIN 3JIEMEHT O0ECIeUMBAET PETryJIMPOBAHUE KOHKYPEHIIMU BO3BPAIA€MbIX
CUTHAJIOB BO BPEMEHH JJTMHOW KaTYLIKH, TMOO ONTUYECKOM TMHMEH 3aaepxkku. HeoOs3aTenbHO,
ONTHUYECKasl JIMHUS 3aJ€PKKHU BBIITOJIHEHA [TOCPEACTBOM COEIMHEHHUS B ONITUUECKYIO LIETTh
PE3EPBHBIX KU BOJIOKOHHO-ONTHUYECKOTO Kabes, 1100 BBITIOTHEHA KOPPEKTUPYIOIIEH
KaTYIIKOMW, COCTOSIIEN U3 OJTHOTUITHOTO ONTUYECKOTO BOJIOKHA TPeOyeMOl JIJIUHBI.
Heo0s3aTenbHo, 1aTunk obecrneunBaeT ONTHIECKOE YCUIIEHUE Pa3HOCTH (pa3 CUTHAJIOB
OTpaXeHUs U MHTeP(PEPEHIIMOHHON KapTUHBI Ha BbIXo 1e. HeoOs3aTenbHO TTOABUKHBIM
3JIEMEHT MPEACTAaBIIIET cO00M KamuTKy. HeoOs13aTeIbHO, TOABMKHBIN 2JIEMEHT MPEACTABIISET
co0Ooti BopoTa. Heobs13aTenbHO, MOABUKHBIN 3JIEMEHT MPEACTABIISIET COOOM JTIOK.

[135] TakuMm 06pa3oM, B KAUECTBE OXPAHSIEMOI0 pyOexka ¢ Orpak/IeHUEM C MOIBUKHBIM
3JIEMEHTOM C Pa3MEILIEHHBIM Ha HEM UYBCTBUTEJIbHBIM 3JIEMEHTOM JUHAMUYECKOTO
OINITOBOJIOKOHHOTO JATUMKA U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONTUUYECKOTO 3asIBIIEH
OXpaHseMbIH pyOex, COIEPKAIIUI OrPaKIEHUE C ITOJIBUKHBIM JIEMEHTOM C Pa3MEIIEHHBIM
Ha HEM UyBCTBUTEIILHBIM 3JIEMEHTOM JUHAMUYECKOTO ONTOBOJIOKOHHOTO JATYMKA U3BEIIATEIS
OXPaHHOI'0 BOJIOKOHHO-ONTUYECKOT0, MPEJCTABIISIONIEE COOOM OrpaXKaeHue, CoIepKallee
TOJIBUKHBIN 3JIEMEHT, BBIIIOJIHEHHBIN C BO3MOKHOCTBIO PAa3MEILIEHHs] HA HEM KOopIyca
JMHAMHUYECKOTO ONTOBOJIOKOHHOTO nAatuuka (JIOM), mpuuem JJOJl mpeacrasiset coboi
JATYUK, COJEPIKAIIUI KOPITYC, BBITTOJHEHHBIN C BOBMOXKHOCTBIO pa3MeIleHUsI B HEM
YyBCTBUTEIBLHOTO 3JIEMEHTA JIATYMKA, 00Pa30BAHHOTO KATYIIIKOW ONTUYECKUX BOJIOKOH U
CIUTUTTEPA, BBIXOJIbI KOTOPOT'O 3aMKHYThI MEXKY COOOM YITOMSIHYTOM KaTYIIKOM U 00pa3yroT
3aMKHYTYIO TIETITIO, POPMUPYIONIYIO CUTHAJT OTPAXKEHUS, TPUYEM CILIUTTEP BBITIOTHEH C
BO3MO’KHOCTBIO COEJTMHEHUS C TPAHCIIOPTHOM YaCThIO U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-
ontrueckoro. Heo0Os3aTenpHo, KaTylllka pa3MelieHa B KOPIyce TAKUM 00pa30M, UTOOBI
KoJyieOaHus KopIlyca JaTuMKa MepeaaBaiuch BCeM BOJIOKHAM KaTylku. HeoOs3aTenbHo,
KaTyIIKa He )KeCTKO 3aKperieHa B Kopryce AaTunka. HeoOs3aTenbHO, KaTylllka HAMOTaHa
B BHJIe OYXThI O€3 KapKaca AMaMETPOM, OOECIIEUMBAIOIIMM ITPOXO0KIEHNUE 30HIUPYIOIIETO
UMITyJIbca 0€3 CYIIECTBEHHOT O OCIa0IeHUs CUTHAJIA 30HUMPYIOIIEro UMITYJIbCa.
Heobs3aTenpHO, KOJIMYECTBO BUTKOB KATYLIKU O0ECIIEUNBAET JOCTATOYHYIO 3aEPKKY
MIPOXOXK/IEHUS CUTHAJIA 30HUpYolero ummnyibca. Heobs3aTenbHO, UyBCTBUTEBHBIN 3JIEMEHT
o0ecreunBaeT peryJupoBaHie KOHKYPEHIMH BO3BPAIIIa€MbIX CUTHAJIOB BO BPEMEHU JITTMHON
KaTYIIKY, TMOO ONTUYECKOM JTuHUEH 3a1epKku. HeoOs3aTenbHO, onTudeckast JIMHUS 3a€PIKKU
BBITIOJIHEHA MOCPEJCTBOM COEAUHEHMSI B OIITUYECKYIO LEMb PE3EPBHBIX KU BOJTOKOHHO-
OINTUYECKOI0 KabeJis, TMOO0 BBIMOJIHEHA KOPPEKTUPYIOIIEH KATYIIIKOM, COCTOSIIEN U3
OJHOTUITHOT'O ONITUYECKOI'0 BOJIOKHA TpedyeMoii JiiuHbl. Heobs3aTenbHO, JaTUUK
obecreunBaeT ONTUYECKOE YCUIIEHHE Pa3HOCTH (ha3 CUTHAJIOB OTPaXEeHUs U
uHTep(hEePEHIIMOHHOM KapTUHBI Ha BhIxoje. HeoOs3aTeIbHO MTOIBKHBIN 3JIEMEHT
MpeACTaBIISIET coOOM KaIuTKy. HeoOs3aTenbHo, MOABUKHBIN 3JIEMEHT MPEACTABIISIET COOO
BopoTa. HeoOs13aTenbHO, NOABUKHBIN 3JIEMEHT MPEICTABISAET COOOM JTIOK.

[136] TakuMm 06pa3oM, B KauecTBe criocoda CUrHAIU3ALMHU C UCTTOIb30BAHUEM
Pa3MENIEHHOT O Ha TOJABUKHOM 3JIEMEHTE OTPaXAEHUSI YyBCTBUTEIILHOTO 3JIEMEHTA
JTMHAMWYECKOT'O ONTOBOJIOKOHHOTO IATUMKA U3BEIIATENSI OXPAHHOT'O BOJIOKOHHO-OIITUYECKOTO
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3asBJIEH CIIOCOO CUTHAJIM3AIUY C UCTIOJIb30BAHUEM PAa3MEILIEHHOT O Ha TTOJIBUKHOM 3JIEMEHTE
OTrPaXKACHUS UYyBCTBUTEIBHOTO 3JIEMEHTA IMHAMUUECKOTO ONTOBOJIOKOHHOTO maTurka (JJO/)
U3BEIIATENS] OXPAHHOTO BOJIOKOHHO-OIITUUECKOT 0, P KOTOPOM OOECIIEUMBAIOT pa3MelleHUe
kopnyca JJO/] Ha MOJABUKHOM 3JIEMEHTE KOHCTPYKLUMU Oorpaxaenus, npuuem 1O/
MPEJICTABIISIET COOOM TaTUMK, COJIEPKAIIUI KOPIYC, BHIMOJTHEHHBIN C BO3MOXKHOCTBIO
pa3MeIieHus] B HEM YyBCTBUTEIILHOTO 3JIEMEHTA TaTYMKA, OOpa30BAHHOTO KATYIIKOM
OTNITUYECKHMX BOJIOKOH M CINTUTTEPA, BBIXOJIBI KOTOPOT'O 3aMKHYTHI MEX/Ty COOOM YITOMSIHYTON
KaTYIIKOM U 00pa3yIoT 3aMKHYTYIO METII0, (GOPMUPYIOIIYIO CUTHAJ OTPAXEHUS, IPUUEM
CIUTUTTEP BBIMIOJHEH C BO3MOXHOCTHIO COEJIMHEHUSI C TPAHCIIOPTHOM YaCThIO U3BEIIATENS
OXPaHHOI'0 BOJIOKOHHO-ONITUYECKOT 0, MOIAI0T 30HAUPYIOMIUN UMITYJIbC PEdIIEKTOMETpA
U3BEUIATES] OXPAHHOTO BOJIOKOHHO-OIMTUUECKOT'0 YEPE3 TPAHCIIOPTHYIO HACTh U CINTUTTEPHI
W3BeNIaTeNs K 4yBCTBUTEIbHOMY 5ieMeHTy JIO/l, pa3aesnsitoT 30HIUPYIOIMI UMITYJIbC Ha
Bxoze B JIO/] Ha Be YaCcTH MOCPEICTBOM CIUIUTTEPA UYBCTBUTEIIBHOTO 3JIEMEHTA IS
HaIpaBJICHUS UX TI0 BOJIOKHAM KaTYIIKHA BO BCTPEYHOM HAITPABJICHUH, TTOCIIE TIPOXOXKICHUS
yacTel UMITYJIbCa CKJIA/IbIBAIOT UX HA YIIOMSIHYTOM CIUIMTTEpE, ITOCIIe Yero MoAal0T Ha BXO/T
MIPUEMHOT'O YCTPOUCTBA peIeKTOMETpa U MTOCPEACTBOM BBIUMCIIUTEIIBHOTO YCTPOUCTBA
PETUCTPUPYIOT U3MEHEHHME PA3HOCTH (ha3 cliaraeMbIX Ha YIIOMSIHYTOM CIUIUTTEPE CUTHAJIOB.
Heo0s13aTennbHO, KaTYIIKY pa3MeIaioT B KOPITyce TAKUM 00pa3oM, UTOObI KOJIeOaHMSI KOPITyca
JlaTYuKa nepeaaBaiuch BCEM BoJIOKHAM KaTyiku. HeoOs3aTenbHO, KaTYIIKY HE )KECTKO
3aKpeIuIsTIoT B Kopityce faTunka. HeoOs3aTenbHO, KaTyIIKy HAMATHIBAIOT B BUjIe OYXThI O€3
Kapkaca JMaMeTpoM, 00eCIeunBaIOIIUM MTPOXOKIECHHUE 30HAUPYIOIIETO UMITYJIbCa 0e3
CYILIECTBEHHOT'O OCIa0JIeHUs] CUTHAJIa 30HIMPYIOIIero uMmityibca. Heobs3aTenbHo,
00ecneynBaroT KOJIMUECTBO BUTKOB KaTYIIKHU, O0OECIIEUNBAIOIEE TOCTATOUHYIO 3aJE€PKKY
MPOXOKJIEHUSI CUTHAJIA 30HUPYIollero uMiyjiabca. Heobs3atenbHo, 00ecredyuBaoT
PEryIMpOBaHKE KOHKYPEHIMU BO3BPAIIIAEMbIX CUTHAJIOB BO BPEMEHU JYIMHOM KATYIIIKH, JINOO
OINTUYECKOM JIMHUEN 3aJiepKKku. Heobs3aTenbHO, ONTUYECKAsl JIMHUSI 3a/IEP’KKU BBITIOJTHEHA
MOCPEACTBOM COEIMHEHHS B ONITUUYECKYIO LETIh PE3EPBHBIX JKUJI BOJIOKOHHO-ONTUYECKOTO
KabeJst, MO0 BBITTOJIHEHA KOPPEKTUPYIOIIEH KATYIIKON, COCTOSIIEH U3 OJTHOTUITHOTO
OINTUYECKOI0 BOJIOKHA TpedyeMoii JiiuHbl. Heobs3aTenbHO, TOCpeICTBOM JaTUMKa
00€eCTeunBaIOT ONTUUECKOE YCUIIEHUE PA3HOCTH (a3 CUTHAIOB OTPAKEHUS U
uHTep(hEePEHIIMOHHOM KAaPTUHBI HA BBIXO/IE.

[137] ITpu 5TOM Ha MOABUKHBIX M HETIOJIBU)KHBIX YACTSIX KOHCTPYKIUIA ONTUCHIBAEMBIX B
HACTOSIIIEM JIOKYMEHTE OXPaHSIEMbIX pyOekeil MOTYT OBITh pa3MeIIeHbI KOHICBBIC
onToBosoKoHHbIE 1aTuuku (KOJI), HeoOs3aTeNTbHO UCII0JIb3yEMbIE COBMECTHO C OTIMCAHHBIMU
paHee co cChIIKaMM Ha (ur. 1-5 u3BenaTeassMi OXpaHHBIMHM BOJIOKOHHO-onTuaeckumu. KO/,
MPEICTABIISIET COOON TaTUMK, TPUHIMI PAOOTHI KOTOPOTO OCHOBAH Ha MCIOJIb30BAHUU
KOHCTPYKIMU U CBOMCTB ONTUYECKOTO BOJIOKHA U3MEHSTh ITPOIMYCKHYIO CTOCOOHOCTD K
MTPOXOKIACHUIO JTA3€PHOTO U3ITYUEHHUS B 3aBUCUMOCTH OT T€OMETPUUIECKOM (POPMBI U pa3MepPOB
ONITUYECKOTO BOJIOKHA, U3MEHSIEMOT'0 TOJIKATEJIEM B Ipe/iesiax ynpyroi nedopmanuit popmbl
OINTUYECKOT'0 BOJIOKHA YYBCTBUTEILHOM YACTU MPU OJIHOM YACTOTE JIA3€PHOTO U3TyUEHUS U
COXpPaHEHMS TTPOITYCKHOM CITOCOOHOCTH MPH 3TH e AedopMalusix Ha JIPYyro 4acToTe.
[TpenmoutuTeIbHO, HE OTPAHUYUBASICH, COOP HH(MOPMAIIKH O TTOJI0KEHUSIX PAOOUYUX OPTraHOB
JATYMKA IPOU3BOIUTCS ITPU ITOMOIIM BEIYHUCITUTEIIBHOTO YCTPOMCTBA 00pabOTKH MH(BOPMAIIWH,
pediekToMeTpa U pa3BETBIEHHOMN Ha CIUIMTTEPAX OMTOBOJIOKOHHON KaOeIbHOM CeTH.
[TpenmouturenbHO, HE OTPAHUYUBASICh, TATBHOCTH pasMenienns KO/l onpenemnseTcs ypoBHEM
3aTyxaHus curaaia orsogumoro k KO/l 3o0Haupyoliero umiyibca He HUxke TpedyemMoi
BenuuuHbL. [IpenmoururenbHo, He orpaHnumBasich, KO/l MoxeT ObITh CIIOIb30BAH B
CUCTeMaX yIaJICHHBIX Ha OOJIBIIINE PACCTOSHUS, T/Ie OTCYTCTBYIOT HCTOYHHUKH JIEKTPUUECKOM
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SHEPIYH, B CUCTEMAX OXPAHHOMN CUTHAJIM3ALMY, 11 KOHTPOJIS IMOJIOKEHUSI BOPOT U KAJIUTOK
Ha MIEPUMETPE MAJIBIX U TPOTSHKEHHBIX TEPPUTOPUIA, IOJIOKEHUS KPBIIIEK JIFOKOB KOJIOJIE3HOTO
MIPOCTPAHCTBA, IATUYMKOB MOJIOKEHUSI PEMIETOK BOJIOMPOITYCKOB, CUTHAJIM3ALUU COCTOSIHUS
CTEH Ha NIPeAMET pa3pyLICHUN U TPOJIOMOB U TOMY ITOJJOOHOTO, B TOM UHUCIIE, MIPUMEHSATHCS
BO B3pPBIBOOIIACHBIX Cpeaax, B yciaoBusax 100% BIaXHOCTH, MOBBIIIEHHON 3ara30BAaHHOCTH
Y TIBUIH, TPU paboTe B BOJE, BKJIIOUASI KAaHAIU3AIMOHHBIE CTOKH, B YCIIOBUSIX TTOBBIIIEHHOMN
paauanyu, B yCIOBUSIX UCKITFOYAIOIIMX BO3MOKHOCTD MPUMEHEHUS JIEKTPUUECKUX TPUOOPOB,
B YCIIOBHUSX 3JIEKTPOMATHUTHBIX TOMEX BBICOKOW MOIIHOCTH. [IpennoyTurenbHo, He
OrpaHUUMBAsCh, B ipepyiaraeMom KO/JI ucnonb3yroTcst 1Ba MICTOYHUKA JIA3€PHOTO U3ITYUECHUSI
pa3HOoM 4acTOTHI - pabouuit U quarHoctuueckuii. [TpenmnouyrurenbHo, HE OTPAHUUYUBASICH,
WCIIOJIb30BAHUE TUATHOCTUYECKOTO JIA3EPHOTO U3IIyUYEHHUs Itiepruoandeckoe. I1pu atom
CYIIIECTBYET 3aJaua MOCTOSIHHOTO KOHTpouis ucnpaBHoct KOJI. IlpeanoururensHo, He
OrpaHUYMBASIChH, 3TA 3aJa4a pemiaercs nyteM co3aanus KO/, BBIITOJIHEHHOTO C
BO3MOKHOCTBIO PaOOTHI C PEQIIEKTOMETPOM C MEePEKITFOYAEMBIMU IHATIa30HAMH.
[TpeanouturensHo, He orpanuunBasick, KOJI 2000 coaepxut kopmyc 2001 ¢ ToakaTenem
2002, obecrieynBaroIUM U3MeHEHUE MTOJI0KeHU KoJrel 2003 onTUYeCKUX BOJIOKOH
YyBCTBUTEILHOM YaCTH, UyBCTBUTEIBHYIO YaCTh, KOTOpas ycraHoBieHa B koprnyce KO/l u
coenuHeHa yepes crmmTrep 2004 ¢ TpaHcropTHOM yacThio 2005 u3BemaTenss OXpaHHOTO
BOJIOKOHHO-OITHYECKOT 0, o0ecneunBaroieit noaxaodenue KO/ k pa3BeTBiieHHON
ONITUYECKOMN CETH U TPAHCIIOPTUPOBKY JIA3€PHBIX UMITYJILCOB B MPSIMOM U OOpaTHOM
HamnpasiaeHud. [IpeanouyTuTenbHO, HE OTPAHUYKMBASICh, YYBCTBUTEIbHAS YACTh TATUMKA
BbITIOJIHEHA U3 crtuTTepa 2004, BBIXObI KOTOPOTO 3aMKHYThI MEX/1y COOOH ONTUYECKUM
BOJIOKHOM OIIPEJIEIICHHOM (DOPMBI U COBMECTHO 00Pa3yIOT 3aMKHYTYIO METITIO IS
(dhopMupoOBaHUs CUTHAJIA OTPAXKEHUS U CUTHAJIa Bo3BpalleHus. [IpeamnouTuTensHo, He
OrPaHUYMBASICh, UBMEHEHUE T€OMETPUUECKOT O IOJIOKEHUS BOJIOKOH B UyBCTBUTEIIBHOMN 4YaCTH
KO/I B ynpyrom nuamnasose aehopManuyil BCIEICTBUE U3MEHEHHS TTOJI0XKEHUS pab0odero
OpraHa TaKOBbI, YTO NMPUBOJAT K U3MEHEHUIO BO3MOKHOCTH IPOXOXKIACHUSI CUTHAIIOB
OTPaXeHHUs B paboYeM MAIa30He YaCTOTHI JJA3€PHOTO U3ITYUEHUS pedieKToMeTpa U
MPOITYCKAIOT CUTHAJIBI OTPAXKEHUS B 000X MOJI0KEHUSIX paO0Yero opraHa B IMarHOCTUYECKOM
JTMATMTa30HE YaCTOTHI JIA3€PHOTO U3ITYUYeHHUsI, oOecrieunBast UHOOPMUPOBAHKE CUTHAJIIOM 00
WCIIPABHOCTH ONTUYECKOH Lenu naTtunka. [IpeamnoyrurenbHO, HE OTPAaHUYMBASICh, B
3asIBJICHHOM DEIIIeHUU YyBCTBUTENIbHAS YACTh IATYMKA MTPEJICTABISET COOOM 3aMKHYTYIO
MIETJII0 B BUJIE HECKOJIBKUX KOJICI] C paJIMyCcOM M3Trba B YIIPyrom auana3oHe aedopmarmii,
JIOITYCKAIOLIMM CBOOOIHOE IMTPOX0K/IEHUE CUTHAJIA OTPAYKEHHU S 30HAUPYIOIIEr0 UMITYJIbCa Ha
pabouelt YacCTOTE, MPUYEM BO BTOPOM TOJIOKEHUU Pa00UYEro opraHa pajanyc u3ruoa Koery
U3MEHSETCS B YIIPYroM auana3oHe jaedopmanuii 10 GopMBbl, pU KOTOPON CUTHAIT
30HAUPYIOIIETO0 UMITYJIbCA YACTSIMU MOTJIONMIAETCSI B 000JIOUKE ONTUYECKOTO BOJIOKHA
yyBcTBUTENbHOM yacTu KO/l B MecTax ¢ HAMMEHBIIIUMU paguycaMu 0 HEOOXOAUMOIO
MUHUMAJIbHOT'O 3HAYEHUSI CUTHAJIA OTPAKESHMUSI, IPU ITOM OOECIIEUMBAETCS BO3MOXHOCTD
KOHTPOJISI UCITPABHOCTH 1ATYMKA HA AUATHOCTUYECKON YaCTOTE JIA3€PHOTO U3JIyUYEHUS, TO
€CTh JIA3€PHBINA UMITYJIBC IPYTOM YACTOTHI MPOJOJDKAET IPOXOJUTH YEPE3 KOJIbLA.
[TpenmoyTutenbHO, HE OTPAHUYUBASICH, KAK 3TO IMMOKA3aHO Ha (ur. 11, B 3asiBJICHHOM pEIICHUN
WU3MEHEHHE ITPOCTPAHCTBEHHOM (POPMBI OIITUYECKOTO BOJIOKHA YyBCTBUTEIbHOM yacT KO/
ITPOU3BOJIUTCS Yepe3 CTEPKHM (aepkarenun) 2006 ¢ 3axBatamu 2007, paCniojIOKEHHBIMU HA
pa3HbIX cTopoHax KoJier 2003 4yBCTBUTEIBHOTO 3JIEMEHTA, IIPUYEM OJTHU U3 ACpKATEIICH
2006 coeauHEHBI € ITOIBMXHOM YacThio pabodero oprana KO/l (tonkatenem 2002), a npyrue
- ¢ ocHoBanueMm kopnyca 2001 KO/I. [IpennoyturenbHO, HE OTpaHUUYMBASCH, 3aXBaThl 2007
BBITOJIHEHBI B BUJI€ CTAHIAPTHOM TEPMOYCAI0UHON TPYOKH (KOMILUIEKTA JIJIs 3a1IIUThI CBAPHBIX
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cteikoB (K31 C)), ucnonbzyemoit mist puKcalyy CBapHbIX COSAMHEHMI ONTUUECKOTO BOJIOKHA,
MPUYEM JIJIMHA CTAHAAPTHONW TEPMOYCAJOYHON TPYOKH MPEAIIOYTUTEIBHO Ype3aHa.
[TpenmouturenbHO, HE OTPAHUUMUBASICH, B YITOMSIHYTYIO TpyOKy 2007 3aBe/ieH
IIPEAIIOYTUTEIILHO, METAJIIIMYECKU cTepkeHb 2006, MPEeanOYTUTEIIBHO U30THY THIH,
MPEANOYTUTENNBHO, [-00pa3ublil, mpuyueM ¢ukcauus ctepxus 2006 mpou3BOIUTCS BUHTAMU
2008, mpUKpeIJIEHHbIMU K OCHOBAaHUIO Kopryca U K Tonkartento 2002. [TpeanouturenbHo,
HE OrPAaHUUYMBASICh, B KAUECTBE UyBCTBUTENIbHOTO 3sieMeHTa KO/l ucnonb3yercst ontuyeckoe
BOJIOKHO cTaHaapTa G652 Bcex MoupuKaIuii (JIOMyCKaeTCsl UCTIOIb30BATh BOJIOKHO
IIPUMEHSEMOTO B U3BEIATEIE OXPAHHOM BOJIOKOHHO-ONITUUECKOM Kabens). [1pu atom,
MIPEANOYTUTEIIBHO, HE OTPAHUYMBASICH, FTEOMETPUUECKUE pa3Mepsl koel 2003 1 BeuunHa
UX U3rMOOB BApbUPYIOTCA B CIEAYIOLIMX JMAalla30HaX: IIMPUHA 3aXBaTa TEPMOYCATOUHbBIX
TpyOOK 5+2 MM, AMaMETP BUTKOB B HEHAIIPSHKEHHOM COCTOSIHMU B (hopme kpyra 20+2 mm.
[Tpu 5TOM TexHOIOTHUECKAS JJIMHA ONITUYECKUX BOJIOKOH BBIBOJIOB JIOJIKHA OBITH
npeanouTuteabHo He MeHee 1000 MM 1 obecrieurBaTh BO3MOKHOCTh ITPOBEACHUS CBAPOYHBIX
paboT, UX TOBTOPEHUE JOJHKHO OBITH MPEANIOUYTUTEIILHO HE MeHee 4 pa3, KOJIMUECTBO BUTKOB
- ot 8 1o 12. IIpn 3TOM MMHMMAJIBHOE PACCTOSIHUE ITPOTHUBOIIOJIOKHBIX CTOPOH KOJIEL IIPU
MaKCUMaIJIbHOM C)KATHU MPEAIIOUYTUTEIIBHO COCTABIISIET HE MEHEE 4+2MM, MAKCUMAJIBHOE
yIajeHue IPOTUBOIIOJIOKHBIX CTOPOH IIPH PACTSKEHUU IIPEATIOYTUTEIIBHO JOJIKHO
00ecrneunTh MUHUMAJIBbHBIN paguyc U3ruda KoJjell B 30He KpeIIeHUs] He MeHee 4+1mM, a
MaKCUMAaJIbHBIN XO/1 MOJIBUXKHOM YacTH - He Oosiee 12+2MM, UTO COBMECTHO C YIIPYTUMHU
CBOMCTBAMHM METAJNIMYECKUX CTEP)KHEN oOecrieunBaeT 0e30MacHOE U3TOTOBIICHUE JATYMKA,
BKJIFOUEHUE U TAITbHENIITYIO PETYJIMPOBKY, BKIIFOUasi BO3MOKHOCTb HEMPEPBIBHOT'O KOHTPOJIS
UCTIPABHOCTH JATYMKA W BBITIOJIHEHUSI UM CBOE OCHOBHOM (pyHKIMU. B kauecTBe npumepa,
HO He orpannuenus, KO/l nmeeT ABa OCHOBHBIX ITOJI0KEHHUSI YyBCTBUTENIbHOM YACTH 1ATUMKA,
KaK 3TO IMoKa3aHo Ha ¢ur. 12 - B mepBOM pajnyc u3ruda BoJIOKHA 0ojiee MUHUMAJIbHOTO
KPUTHUYECKOTO 3HAUEHHUS], U, TPEAITOUYTUTEIIBHO, HE OTPAHUYMBASICh, 30HINPYIOLINNA UMITYJIBC
Y OTPaXEHHBII CUTHAJI CBOOOIHO JIBUXKYTCS B CEP/ILIEBUHE BOJIOKHA B OOOUX HAIIPABJICHUSIX
Y TeM 0oJiee Ha AMarHOCTUYECKOM 4YaCTOTE C MEHBILEH INIMHOMN BOJIHBL. BO BTOpOM OCHOBHOM
MOJIOKEHUU YYBCTBUTEIIbHON YACTH JaTUMKA PAJIUYC U3rM0a BOJIOKHA MEHEe KPUTUUECKOTO
3HAYEHUS [IPU KOTOPOM, 30HIMPYIOLIUI UMITYJIbC Ha paboyel JJIMHE BOJIHBI JOCTUTas MeCTa
U3ruba BOJIOKHA MTPOHUKAET B 000JIOUKY BOJIOKHA UM MOTJIOUIAETCS B HEM, B pe3yJIbTaTe Yero
He 00pa3yeTcsl CUTHAJI OTPaXXEHUsI, OJTHAKO IPU 3TOM, TPEATIOUYTUTETLHO, HE OTPAHUYUBASICH,
VMITYJIbC HA TMAaTHOCTUYECKOM YaCTOTE C MEHBIIEH JUIMHOM BOJIHBI IPOAOIIKAET IIPOXOIUTH
yepe3 KOJIbLia CO3/1aBasi CUTHAJIbI OTPAXKEHUSI U TOATBEPIKAAs UCITPABHYIO paboTy AaTUMKA.
ITpennouturenbHO, HE OTPAaHUUMBASICH, B TaKoi KOoHCTpyKumn KO/l nmorioienue snepruu
30HAUPYIOLIETO0 UMITYJIbCA MPU CKATUU OYXThI IPOUCXOUT ABAXK/bBI B KAXKJIOM BUTKE
3JUIMIICOBUIHOM (popMBI AehopManuu onTUYecKoro BojokHa 2001, 4To mo3BoJIsIeT
3HAYUTENIBHO YBEJIMYMTh MUHUMAJIBHOE 3HAUEHHUE paJuyca U3ruda 3JumIica, pyu KOTopom
JIOCTATOYHO MOJIHO IMOTJIOIAETCS 3HEPTUS 30HAMPYIOLIEro nMmyibcea. [IpeanoururensHo,
HE OTPAHUYMBASCh, CHTHAJIBI OTPaKEHUs] POPMHUPYIOTCS HA BXO/JIE IIPEMHOTO YCTPONCTBA B
pe3ysibTaTe MPOXOKACHUS 30HAUPYIOIIETO UMITYJIbCA B IPSMOM U OOpAaTHOM HampaBlIeHUH
yepe3 pa3BeTBICHHYIO ONTUYECKYIO CeTh, HA OTBETBJICHUSIX KOTOpOi pa3merieHbl KO/I.
[TpeanmouTuTenbHO, HE OrPAHUYMBASICH, PA3BETBIICHHAS ONITUYECKAS CETh BBIIIOJIHSET POJIb
TPaHCIIOPTAa U AEIUTEINSI MOIIIHOCTH 30HIUPYIONIIETO UMITyJIbca, Hanpasisgemoro k KO/I.
[TpennmouTuTeIbHO, HE OTPAHUUUBASICH, HEOOXOAMMAS BEIMYMHA OTBETBIISIEMOM MOIITHOCTH
k KO/, kak npaBuiio, 3HaUUTEIbHO MEHbIIIE UCXOJHOIO 3HAYEHHSI MOIIIHOCTH HA BBIXO/IE
peduieKToMEeTpa U 3aBUCUT OT XapaKTEPUCTUK HU3ITydaTesisl, 4yBCTBUTEIIBHOCTH ITPUEMHOTO
ycTpoiicTBa pepriekroMeTpa 1 fastbHOCTH pasMerieHns KO/l oT usMepuTeNbHOTO YCTPOMCTBA,
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YTO MO3BOJISIET HA OJTHOM TPAHCIIOPTHOM Kabesie pa3MeliaTb MHOXKECTBO OTBETBIIEHUI K
KO/. I1peanoyTuTenbHO, HE OrPAaHUUYMBASCh, BEIMUMHA OTBETBIISIEMOI MOIITHOCTH HA KaXIbIA
KO/ no npunumity paboThl yCTPOHCTBA MOKET OTIMYATHCS MEXLY COOOI B HECKOJIBKO pas,
He yXyamasi paboThl YCTPOMCTBA, YTO MO3BOJISIET UCIIOIB30BATh OTBETBUTENH C IIUPOKUM
JMara3oHoM BeTBJIeHUs. [IpeanouTuTenbHo, He OrpaHUYUBAsCh, MOLTHOCTh BO3BPAIIIEHHOTO
CHTHaJla Ha BXOJI€ IPUEMHOI'O YCTPOMCTBA, KaK IIPABUIIO, HE ITPEBBIILIAET ITPEIEIIOB HACBIICHHUS
JUISl TPUMEHSIEMOT'O TPUEMHOT'0 YCTPOMCTBA U HE HUXKE TIOIYCTUMOT'O YPOBHS, COIIOCTABUMOTO
¢ ypoBHeM 11yMoB. [IpennoyTuTenbHO, He OrpaHUYMUBASICh, PEBBIIIIEHUE BETMUMHON
MOITHOCTHY OTPAKEHHOT'O CUTHAJIA IIPEAETIOB HACBIILIEHHS IPUEMHOIO YCTPONCTBA HE HAPYILIAET
paborty ycrporictBa. [IpennoutuTenbHO, He OrpaHUYMBAsICh, OCHOBHBIM Pe3yJIbTaTOM cOOpa
undopmaimu ot KO/J siBisieTcsi COOTHOIIIEHHE BETMYMHBI MOIITHOCTH BO3BPAIIIEHHOT O CUTHAJIA
B O/THOM W3 ITOJIOKEHUI TaTYMKA K BEJIMUMHE MOIIIHOCTH BO3BPAILIEHHOT O CUTHAJIA B IPYTOM
nosoxxeHuu. [lpeanoururenbHO, He OTPaHUYMBASICh, COOTHOLLIEHUE BEJIMYMHBI MOIITHOCTH
BO3BPAIIEHHOI'O CUTHAJIA B pa3HbIX cocTosiHUAX KO/ MOXET 1oCTUraTh IECATKU U OoJiee
pa3 ¥ paccMaTpUBaThCS CUCTEMOM U3MEPEHUI KaK JUCKPETHBIE CUTHAIIBI «€CTh CUTHAI» UJIU
«HET curHajiax. [IpeanoyTurenbHo, He OrpaHUUMBAsICh, Ipu quarnoctuke KO/JI Ha Oonee
BBICOKOM YaCTOTE U3IIyYeHMs] BO3BPAILEHHBINA CUTHAII PACCMATPUBAETCS] CUCTEMOM KaK
JIMCKPETHBIE CUTHAJIBI «ACIIPABEH» WJIM «HE UCIIpaBeH». [ [peanodTuTesbHO, He OrpaHUYMBASCh,
KO/l conepxut KopIyc ¢ pplUa>kHbIM MEXaHU3MOM, O0ECIIEUNBAIOIIUM [IEpEMELIEHHUE
ONTUYECKUX BOJIOKOH yyBcTBUTEIBHOM yacTu KO/, 0Tpe30k onTOBOJIOKOHHOIO
TPAHCIIOPTHOTO Ka0eJIst 17151 MOAKIIOYSHHS K Pa3BETBIIEHHON ONTUYECKOM CETU U
TPAHCIIOPTUPOBKH JIA3€PHBIX UMITYJILCOB B IIPSIMOM U OOPATHOM HaIlpABJIEHUU U
YYBCTBUTEJIBHYIO YaCTh, U3MEHEHHUS ITOJIOKEHUSI KOTOPOU MPUBOIAT K UBMEHEHUIO CBOEM
MPOITYCKHOM U OTpa)kaTeJIbHOM CIIOCOOHOCTH, MPUUEM T€OMETPUUECKHE PA3MEPhI KOJIell
YYBCTBUTEILHOM YaCTH U KpaliHUe pabouure moyiokeHus Tojikatess pabouero oprana KO/
JIOJKHBI 00ecreunBaTh Ha pabouel 4acToTe MPOXOKACHUE CUTHATIOB 30HIUPYIOLIETO
UMIIYJIbCa B OJJTHOM U3 ITOJIOKEHUI pabodero oprata, 6JJOKMPOBKY CUTHAJIOB 30HAUPYIOIIErO
UMITYJIbCA B APYTOM I1OJIOKEHUM PaO0UYEro opraHa u Ha KOHTPOJIbHOW YaCTOTE MTPOXOKIACHHUE
CUTHAJIOB 30HAMPYIOILIEr0 UMITYJIbCA B JIIOOOM COCTOSTHUM paboyero opraHa.
[TpenmoururenbHo, HE orpaHnumBasich, KO/l mpencrasiser co00l ONTUKO-MEXaHUYECKYIO
KOHCTPYKIMIO, B KOTOPOI BCIIEACTBUE U3MEHEHMS MTOJIOKEHUS pabouero opraHa JaTuuka
MPOMCXOJIUT U3MEHEHHE BEJIMUMHBI MOIIIHOCTH BO3BPAIIIAEMbIX CUTHAJIOB, HAIIPUMED,
KOHCTPYKIIMIO, OJIMKANIIEro aHajaora, onucaHHyio B nateHte RU 172554, BKIIIOUEHHOM B
HACTOSILEE OMUCAHUE TyTEM OTCBIJIKH, 32 UCKIIOUEHHEM MHOT'O UCIIOJIHEHUS 3aXBaTOB U
JiepKaTesel, Kak 3TO ONMMCAHO B HACTOAIIEM JOKYMeHTe. Mcronb30BaHNe CTEPKHEN C
TEPMOYCaJOYHBIMU TPYOKAMU B KAUECTBE 3aXBATOB BMECTO ABOMHBIX TEPMOYCATOYHBIX
TpyOOK MPU 3TOM CYIIECTBEHHO YIIPOILAET MPOLECC U3rOTOBICHUS JATUMKA, & TAKKE
00ecreunBaeT BO3MOXHOCTb TMOKOM HACTPOMKHU pexkrMa paboThl 1aTUMKA, OJ1aroaapsi TOMy
YTO CTEPKHU MOTYT OBITh OTPErYJIMPOBAHBI IOCPEACTBOM BUHTOB. [IpennouturenbHo, He
OI'PAaHUYMUBASICh, U3MEHEHUE MTOJI0KEHUS paO0OYEero opraHa NpoU3BOINUTCS ITPU BO3IEHCTBUU
Ha 3JIeMEeHThI pabouero opraHa. [IpeAnouTuTenTbHO, He OrPAHUYUBASCH, CTIOCOOHOCTD AaTYMKA
U3MEHSThH BEJIMUMHY UMITYJIbCA BO3BPAILEHHUS IPOU3BOAUTCS IIyTEM U3MEHEHUSI BEJIMUMHBI
panuyca u3ruda U OpUeHTALMHU ONITUYECKOTO BOJIOKHA YyBCTBUTEIBHON YACTH TATUYMKA
MEHbLIIE 3HAYeHUs, TPYU KOTOPOM LIETTOCTHOCTb U YIIPYTMe CBOMCTBA ONITUUECKOI0 BOJIOKHA
COXPAHSIOTCS,  ONTUYECKUI 1y 30HIUPYIOLIErO UMITYJIbCA B MECTAX U3rMOa MPOHMKAET B
000JI0UKy BOJIOKHA U B Hel noromaercs. [IpennoyrurenbHo, He OrpaHUUMBAsICh, IOCTPOEHUE
MHOT'OTOYE€YHON ONTUYECKON CXEMbl BO3BPALLEHUS! CUTHAJIOB OT IATYMKOB MO3BOJISIET
obecreunTh MaKCUMaIbHO 3PPEKTUBHYIO CXeMY C MAJIBIMU ITOTEPSIMU YHEPTHUHA CUTHAJIOB
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BO3BpALLEHUS K IPUEMHOMY YCTPOMCTBY, 0OECIIEUMBasi MAKCUMAJIbHOE KOJIMUECTBO 1ATYMKOB
Ha OJTHOM JIMHUU yCTporcTBa. [Ipy 3TOM IpU NOCTPOEHUN CUCTEMBI, TPEANOYTUTEIILHO, HE
OrPAaHUYMBASICh, YYUTHIBAIOTCS JIMTEIIbHOCTD 30HAUPYIOIIETO UMITYJIbCA, JMHEWHBIE PA3MEPBI
YYBCTBUTEJIbHBIX 3JIEMEHTOB U TPAHCHOPTHOTO Kaberst. [ IpeanodyturenbHO, HE OrPAHUYUBASICH,
C LEJIBIO MTPEIOTBPAILIEHUS] KOHKYPEHIMU (HAJIOKEHMS) BO3BPAIIAEMbIX CUTHAJIOB BO BPEMEHHU
UCIIOJIB3YIOT ONITUUECKUE JIMHUU 33/IEPKKH, TIPEJCTABIISIONINE COOOM OMMCAHHbBIE PaHee CO
CChUIKaMH Ha (UT. 1-5 ONTUUECKUE JIMHKUH 33JICPKKH, BBITIOJTHEHHBIE ITOCPEICTBOM COCTUHEHUS
B OIITHUUECKYIO LIETIb PE3EPBHBIX JKUJT BOIOKOHHO-OITUYECKOT0 KAOEIst, TMOO KOPPEKTUPYIOIIHIE
KaTYIIKU, COCTOSIINE U3 OJHOTUITHOTO ONITUYECKOTO BOJIOKHA TPEeOyeMO JJTUHBI.

[138] IIpenmouTtuTensHo, He orpannuuBasch, KOJ paboTtaeT cieayrommm oopa3om.
[TpenmoututenbHO, HE OTPAHUYMBASICH, B OCHOBE pabOThI YCTPOMCTBA JIe)KAT IMIPUHIIUIIBL: &)
MOJIyY€HUE CUTHAJIA OTPAXKEHUS OT KOHLA OTBOJMMOM K TATUUKY JIUHUU JOCTATOYHOM
MOIIHOCTH JJIs1 YBEpEHHOM UJIEHTU(DUKAIMU €r0 MECTa U BEJTMUMHBI OTPaKeHHUsI; O)
COOTHOIIIEHUE MOIITHOCTH CUTHAJIA OTPAXKEHUS B COCTOSIHUM MAKCUMAJIbHON MPOMYCKHOMN
CIIOCOOHOCTH JATYMKA K BEJIMUMHE MOIIIHOCTH CUTHAJIA OTPAKEHUSI B COCTOSTHUA MUHUMAJTBHOM
MPOMYCKHOM CITOCOOHOCTH AATUUKA U JIMHUU TOJIKHO 00ECIeYuBaTh OJITHO3HAYHOE
OIpeJIeJICHUE COCTOSIHUS TaTUMKa IMPU JIFOObIX 0003HAUYEHHBIX 3HAUEHUSIX TTOMEXOBBIX
(haxkTOpOB, BO3/IEUCTBYIOIIUX HA JIMHUIO U IATYMK, TAKUX KaK, HE OTPAHUYUBASCH,
TeMIepaTypa, 1aBjIeHUe, BIa)KHOCTh, 3ara30BaHHOCTh, U30BITOUHOE HAJIMYUE BIATU U TOMY
nogo6Hoe. [IpeanouTutenbHO, HE OTPAaHUUUBASICH, ToJkaTelb KO/l pa3MeniaoT Ha KaKOM-
MO0 MoJJIekKaIIeM KOHTPOJIIO TTOJIBUXKHOM 3JIEMEHTE KaKOT0-JIMOO OTrpaXAeHUs, a KOPITYC
- Ha HETIOJIBU’)KHOM COOTBETCTBYIOIIEM 3JIEMEHTE OTPAXKICHUS, HAIIPUMED, HE OTPAHUYUBASICH,
CTOJI0€, IBEPHOM OTKOCE, CTEHE M TOMY ITOJOOHOM TaKUM 00pa3oM, YTOOBI TOJIKATENh ObLIT
pa3MelleH MO HAITPABJICHUIO IBUKEHUS TTOJIBUKHOTO 371eMEeHTa orpaxaeHus. [ [pu nBuxenun
MOJIBUKHOTO 3JIEMEHTA OTPAXKICHUSI OHO JABUT HA TOJIKATEIb, KOTOPBII B CBOIO OUYEPE/lb
MMOCPEACTBOM CTEPKHEN BBIHYKIAET CKUMATHCS KOJIBLO ONTUYECKOTO BOJTOKHA
YyBCTBUTEIBHON YAaCTU IATYMKA, YTO IMTPUBOAUT K U3MEHEHHIO €O TEOMETPHUU 10
OTIPEICIIEHHOMN AIUTATICOBUIHON (POPMBI, B CBSI3M C Y€M CUTHAJIBI OTPAXKEHUS TIEPECTAIOT
MOCTYNATh HA CIUIMTTEP U BO3BPAIIATHCS K MPUEMHUKY MTPUEMOTIEPEIAIOIIETO YCTPOUCTBA
U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-OTITUYECKOTO, YTO CBUIETEIILCTBYET O CpabaThIBAHUU
JaTduka. B To e Bpems, Ha HEKOTOPOH JPYyron 4aCTOTE CUTHAJIBI TPOJOJDKAIOT IMTOCTYNATh,
YTO CBUJIETENILCTBYET 00 UCIIPABHOCTU JaTuMKa. HemocTyrjieHue HUKaKuX CUTHAJIOB CO
CIUTUTTEpA JATUUKA CBUACTEIILCTBYET O €0 MOBPEXKACHUM U/Wiin HeucipaBHocTU. Kak
MoKa3aHo Ha (ur. 12 B 1pyroM BapyuaHTe UCTIOJIHEHUS, TPEAIIOYTUTEILHO, HE OTPAHUYUBASICH,
KO/l conep>xut 4yBCTBUTEIBHBIN 3JIEMEHT JJaTUYMKA, BBITIOJHEHHBIN B BUIE IBYX HAOOPOB
kosen 2003 oNnTUYECKOro BOJIOKHA, TPUYEM KaXK1bIii HA0OP KOJIell BBITIOJIHEH CO CBOUMM
3axBaTamu 2007 - ABa Mo KpasiM Ha KaxxJioM Habope koJter; 2001 v ABa B cepeAHE Ha 00IIIeM
nepkatene 2006. [TpeanoutuTenbHO, HE OTPAHUUUBASICh, O01TMIA AepkaTeb 2006 MOCpeACTBOM
BUHTOB 2008 3aKperuieH Ha MOABUKHOM YacTh KOpIyca JaTuuKa, epemMeriaeMon pabounum
OpraHOM JAaT4MKa, a ABa Apyrux aepxarens 2006 - HAa HENOABUKHOW YaCTH Kopryca (Ha
yepTexe He mokaszaH). [IpearnouyTuTenbHO, HE OrPAHUYUBASICh, PACCTOSTHUE MEX Y KpanHUMU
3aXBaTaMU JIOJDKHO O00eCreunBaTh IMOJIHOE OCBOOOXKIEHUE OHOTO KOJIbLA 10 Pa3MEPOB
Kpyra v ckaTHUe BTOPOT'O KOJIbIA A0 3JIUIICOBUAHON (GOPMBI 1 HAOOOPOT B APYTrOM
MOJIOXKEHUU JaTurKa. [IpernouTuTeIbHo, He OTPAHUYUBASICh, IPUHIMIT pAOOTHI TaTUYMKA
AHAJIOTUYEH padOoTe NaTUMKa B MPEAbLIYIIIEM BapUAHTE UCTIOJTHEHHS, 32 UCKITFOYEHUEM TOTO,
YTO CUTHAJIbI OTPAXKEHUS OT PA3HBIX KOJIEL JATUUKA HAXOASATCS B MUHBEPCHOM OTHOLIEHUMU
JIPYT K IPYTY, 4TO 0OeCreunBaeT HEMPEPHIBHYIO JUATHOCTUKY UCIIPABHOCTU JATUUKA TI0
JIByM CUTHaJaM oTpaxkeHusd. [IpeanouyTuTenbHo, He OTpaHUYUBASICH, TOTTOJIHUTEIBHO
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COCTOSIHME TaTYMKA MOYKET CUMTHIBATHCS IBYMS HE3aBUCUMBIMH PEPIICKTOMETPAMU C yUETOM
WHBepcUU curHaNIOB. [IpeAnoyTuTenbHO, HE OTPAHUUMBASICh, PACCTOSTHUE MEXAY KPAMHUMU
MOJIOKEHHUSIMHU 3aXBATOB JIOJDKHO 00eCIIeUYnBaTh ITOJIHOE OCBOOOXKACHUE KOJIEI] 10 pa3MepOB
Kpyra ¥ cxaTie oO00uX KOJIel 10 pa3MepoB 3Jurca Tpedyemoii popmel. [IpenmoururenbHo,
He orpanuuuBasich, pabora KO/l ananoruuna padore KO/JI, onucanHoro pasee, 3a
UCKJTIOUEHHUEM TOT'0, UTO UCIIOJIB3YIOTCS JIBA HE3aBUCUMBIX KOJIbIIA, UTO OOECIeunBaeT
HEMPEPHIBHYIO TUATHOCTUKY UCTIPABHOCTH JATUMUKA MO IBYM CUTHAJIaM OTPaXKEHUS.
[IpeanouytutenbHO, HE OTPAHUUMBASICH, IOTIOJTHUTEIBHO COCTOSIHUE TATUMKA MOYKET
CUMTBIBATHCS IBYMS HE3aBUCUMBIMH pediiekTomeTpamu. [IpeanodarurenpHo, He
OrpaHUYMBAsICh, O0ecreunBaeTcs nmocrpoeHue Heckobkux KOJI B mocnenoBaTeibHYIO
LEMOYKY, YTO MTO3BOJISIET UCIIOJIb30BATh MAIYIO YACTh MOITHOCTH 30HIUPYIOIIETO UMITYJIbCA
Y MaKCUMaJIbHO 3(D(PEKTUBHO JTOCTABIIATH SHEPTHUIO CUTHAJIOB BO3BPAIIEHUS K IIPUEMHOMY
YCTPOMCTBY, 0OecIieurBasi BO3MOKHOCTb MOIKITFOYCHUSI MAKCUMAJIbHOT'O KOJIMYECTBA TaTYUKOB
Ha OJIHOW JIMHUM yCTpoicTBa. [IpenouTuTeIbHO, HE OTPAHUYMBASICh, YyBCTBUTEIIHbHAS YACTh
KO/I B ciyuae nocnenoBatenbHoTo coenuuenns KO/ mpeacrapiseT coOoi 3aMKHYTYIO
METJIIO B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTHIX B KOJIbLA U TPUCOEAUHEHHBIX K
OITOBOJIOKOHHOMY KabeJTto 6e3 CImuTTepa, mpuyeM ooecrneunBaeTcst GopMHUPOBAHUE €TUHOTO
CUTHAJIa O COCTOSIHMU TaTUYMKOB 110 Jioruke «MJIW». [TpeanoururensHo, HE OrpaHUYUBASICH,
IIPU 3TOM CIUTUTTEP U ONTOBOJIOKOHHbBIE KaOeJIM JaTYMKOB YCTAHABIIMBAIOTCS] BO BHEIITHEM
KOPITyCe ONITUYECKOM CXeMBbI YCTPOMCTBA (COSMHUTEIbHON My(Te), ITPH 3TOM CILTUTTEP
3aMbIKaeTCs OOI1el ONTUYECKOM 1ETMbI0 BCEX JATYMKOB, TAKUM 0Opa30oM, YTO B OJTHOM U3
TOJIOKEHMI 0OBEKTA KOJIbIA BCEX TATUMKOB HAXOAATCS B COCTOSIHUM, JTOITYCKAIOIIEM
CBOOO/THOE TTPOXOXK/IEHUE CUTHAJIA 30HAUPYIOIIETr0 UMITYJIbCA Yepe3 BCe JATUUKHU U, €CITH
COCTOSIHUE O0BEKTA UBMEHSIETCS TAK, UTO XOTSI ObI OJIUH U3 TATYMKOB U3MEHSIET (hOPMY KOJIbIIA
B COCTOSIHUE, TP KOTOPOM CUTHAJI 30HAMPYIOIIET0 UMITYJIbCA IMOTJIOMIAETCS B 000I0UYKe
OINTUYECKOIr'0 BOJIOKHA, CUTHAJI OTPaXX€HHUs Ha paboyeil 4yacToTe J1a3€pPHOTO U3JTYyUEHHUS
MPOIAJAET, HO COXPAHSIETCS HAa IMarHOCTUYECKOM yacToTe. [IpeanouTurenbHo, He
OTPaHUYMBASICh, BO BCEX BApUAHTAX UCTIOJTHEHHUS 30HAUPYIOIIHI UMITYIIBC OT pediekTomeTpa
MPOXOJIUT Yepe3 TPAHCTIOPTHYIO YaCTh ONITOBOJIOKOHHOM CXeMBbI K UyBCTBUTEILHOM YacTH
KO/. IIpennoyTuTeabHO, HE OTPAaHUYMBASICh, B OJHOM U3 MOJI0XKEHUH pabodero opraHa
KO/l ipu 3HaueHUsIX paauycoB U3rudb0OB BOJIOKHA YYBCTBUTEIBLHOM YACTH 00JIee KPUTUUECKUX
3HAYCHMI, JTa3€PHBINA UMITYJIbC PACTIPOCTPAHSIETCS B BOJIOKHE ITPAKTUUECKH Oe3 MOTePhk.
[TpenrmouTuTenbHO, HE OTPAHUYUBASICH, IPU JTIOOOM CITOCO0e GOPMUPOBAHUS CUTHAJIA B ITOM
TTOJIOYKEHUM Pa00YEro opraHa CUrHajl OTPaXEHUs ITOCTYMaeT Ha BXO/1 TPUEMHOT'O YCTPONCTBA
CUTHAJIU3UPYS O HAJIMYUU CUTHAJIA OTPAXKEHUSI C ONPEIETIEHHOTO 1aTUMKa, TO €CTh C
OIpeJIeJICHHOM 3a/Iep)KKOM 110 BpeMeHU. [IpennoyTuTebHO, HE OTPaHUUMBASICh, ITPU
W3MEHEHUH T0J105KeHus1 padbouero oprana KO/l obecrieunBaeTcst TOCTUKEHUE painyca u3ruoa
BOJIOKHA B YIIPYI'OM JIMalia30HEe MEHEe 3HAUCHUSI, TP KOTOPOM 30HIUPYIOIINI UMITYJIbC,
JIOCTUTasi MeCTa U3ruda BOJIOKHA, HAUMHAET MPOHUKATH B 000JI0YKY BOJIOKHA Y ITOTJIONIAThCS
B HEM, B pe3yJIbTaTE YerO CUTHAJI HE MIPOXOJIUT 1O 3aMKHYTOM METJIE U OTPAXKEHUS HE
oOpa3syercs. [IpenrnouTureabHO, HE OTPAHUYUBASICH, ITPU ITPOXOKIEHUU JIA3€PHOTO UMITYJIbCa
B PEKHUMeE JTUATHOCTUKHM Ha 00Jjiee BBICOKOM 4acTOTe (C MEHBIIICH IJTMHOM BOJIHBI) paauyca
u3ruda BOJIOKHA TAKOBBI, YTO HE MPEIMSATCTBYIOT MPOXOXKICHUIO UMITYJIbCA, U CUTHAJIBI
OTpakeHUH (GOPMHUPYIOTCS, COOOIIass 00 UCITPABHOCTH LENY JaTUMKA.

[139] TakuMm oOpa3oM, B KaueCTBE KOHIIEBOT'O OMTOBOJIOKOHHOI'O JATUYUKA 3a5IBJICH
KOHIIEBOM ONTOBOJIOKOHHBIN JATUMK, COJIEPIKAIIMI KOPITYC C TOJIKaTeIeM, 00eCTIeurBaIOIIMM
W3MEHEHUE MOJIOKEHUSI KOJIEL] ONTUYECKUX BOJIOKOH UyBCTBUTEIBHOM YACTH U UyBCTBUTEIIHHYIO
YaCTh, BHITOJIHEHHYIO U3 CIUIUTTEPA, BBIXObI KOTOPOTO 3aMKHYTHI MEX Y COOOM CBEPHYTHIM
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B KOJIBIIO ONITUYECKUM BOJIOKHOM U COBMECTHO 00pa3yIOT 3aMKHYTYIO METIIIO, TpUUeM
YIOMSIHYTOE KOJIBIIO COEIMHEHO C YIIOMSIHYTBIM TOJIKATEIEM U YIIOMSHYTBHIM KOPITyCOM
MIOCPEICTBOM CTEP>KHEM, KOTOPBIE BMECTE C KOJIBIIOM ITPOTSIHYThI BHYTPY COOTBETCTBYIOLIEH
TepMoycagoyHou Tpyoku. HeoOs13aTenbHO, KOJIBIIO ONTUYECKOTO BOJIOKHA BBIMIOJIHEHO C
BO3MOXXHOCTBIO U3BMEHEHUS IPOCTPAHCTBEHHOM (DOPMBI 1O COCTOSIHUSI, B KOTOPOM Ha IMePBOH
YaCTOTE JIA3€PHOTO U3IIYYEHUS] YACTU 30HIMPYIOIIUX UMITYJILCOB B OIITUYECKOM BOJIOKHE
TTOTJIONIAFOTCS €T0 000JIOUKOM, ITPUUEM CUTHAJIBI OTPaKEHHUS IIPOIOJDKAIOT (POPMUPOBATHCS
Ha BTOPOM YaCTOTE JIa3epHOro u3inyueHus. Heobs3aTenbHO, yOMsIHyTast TEpMOycagouHast
TpyOKa SIBIISIETCS CTAHAAPTHBIM KOMIUIEKTOM JUIS 3aIUThI CBAPHBIX CTHIKOB (K3/1C).
Heob6s3aTenbHO, YIIOMSIHYThIE CTEPKHU COEAMHEHBI, COOTBETCTBEHHO, C KOPIIYCOM U
TOJIKATEJIEM TTOCPEICTBOM COOTBETCTBYIOIIUX PEryIMPOBOUYHBIX BUHTOB. HeobOs3aTenbHO,
W3MEHEHHE MPOCTPAHCTBEHHON (POPMBI ONITUYECKOTO BOJIOKHA UyBCTBUTEIbHOMN yacTh KO/
MIPOW3BOAMUTCS UEPE3 3aXBAThI, PACIIOI0KEHHBIE HA PA3HBIX CTOPOHAX KOJIEL UyBCTBUTEIIbLHOT'O
3JIEMEHTA, TPUYEM OJIHU U3 3aXBATOB COEIMHEHBI C MOIBUKHON YaCThIO pabouero opraHa
KO/, npyrue - ¢ ocnoBanuneMm kopryca KOJI. Heobs3atenprno, KO/l BBITIONHEH €
BO3MOXHOCTBIO PETYJIMPOBAHUS aJpeca JaTUMKA B CUCTEME U3BENIATEIISI OXPAHHOTO
BOJIOKOHHO-oMNTHYecKoro. HeoOs3aTenpHO, perymMpoBKa ajgpeca JaTUYMKa TPOU3BOIUTCS
W3MEHEHWEM JIJIMHBI ONITUUECKOM JIMHUM 3a]IE€PKKHU WU JUTMHBI TpaHcnopTHo# yactu k KO/I.
Heo0s3aTenbHO, ONTUYECKON JIMHUEH 3a/IePKKH SBIISIETCS ONTUYECKAS JIMHUS 3aJIEPIKKH,
BBITIOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETIh PE3EPBHBIX KUJT BOJIOKOHHO-ONITUYECKOTO
kabeJs, TMOO BBITIOJIHEHHAS B BUJIE KOPPEKTUPYIOIIEH KATYIIIKU, COCTOSIIEN U3 OTHOTUITHOTO
OINITUYECKOI0 BOJIOKHA Tpedyemoii yinHbl. Heobs13aTenbHO, 4yBCTBUTENIbHAS YACTh
00pa3oBaHa HECKOJIBKUMHU ONITUUECKUMU BOJIOKHAMU, CBEPHYTHIMHU B pa3HbIE KOJIbIIA, TPUYEM
OJTHY KOJIbI[A HAXOJISITCSA B COCTOSIHUM, JOITYCKAIOIIEM CBOOOTHOE MPOXOKICHUE CUTHAIA
30HAUPYIOLIEr0 UMITYJIbCA, 4 APYTHE KOJIbLA - B COCTOSIHUU, IIPU KOTOPOM CUTHAJ
30HUPYIOIIErO UMITYJIbCA YACTSIMU MOTJIONIAETCS B 000JIOUKE ONTUUECKOT0 BOJIOKHA
YYBCTBUTEILHON YaCTH B MECTaxX C HAUMEHBIIIUMHU PAJIMYCAMU 10 HEOOXOIMMOTO
MUHUMAJIbHOTO 3HAUEHUSI CUTHAJIA OTPAKEHUSI, IPU 3TOM BO BTOPOM MOJIOKEHUU paboUyero
oprasa IoJIOKEHUS KOJIel UBMEHSIIOTCS Ha TIPOTUBOIIOJIOKHOE, 0OecrieurBasi MHBEPCHOE
COCTOSIHUE CUTHAJIOB OTpakeHusi. Heobsi3aTenbHO, 4yBCTBUTENIbHAS YACTh TPEACTABISET
co0O0li 3aMKHYTYIO METII0 B BUJIE ONITUUECKUX BOJIOKOH, CBEPHYTHIX B KOJIbIA U
MPUCOETMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIUIMTTEpa IS ITOCIIe0BATEIbHOTO
COCJIMHEHUST HECKOJIPKUX TATYMKOB MEXKITy COOOM ¢ (hOpMUPOBAHUEM EIMHOTO CUTHAJIA O
COCTOSIHMM TaTYMKOB 110 Jloruke «JIW», mpruueM CIuMTTep U ONTOBOJIOKOHHbBIE KaOeu
JIATYMKOB YCTAHABJIMBAIOTCS] BO BHEIITHEM KOPITYCE ONITUYECKOM CXEMBI YCTPOMCTBA, TPU
3TOM CIUIUTTEP 3aMBIKAETCS OOIIEH ONMTUYECKOM LEMbIO BCEX JATUUKOB TAKUM 00Pa3oM, 4TO
B OJTHOM U3 IOJIOKEHUI pabovero opraHa KoJjblja BCeX JaTUUKOB HAXOIATCS B COCTOSIHUY,
JIOMTYCKAOIIEM CBOOOHOE MTPOXOKAECHUE CUTHATIA 30HIMPYIOIIETO UMITYJIbca YePe3 BCe
JATYUKU U, €CTTU COCTOSIHUE 00BEKTA U3MEHSIETCS TAK, UTO XOTs ObI OJIUH U3 JATUUKOB
U3MEHSIET (OPMY KOJIbIa B COCTOSTHUE, IPU KOTOPOM CUTHAJ 30HAUPYIONIETO UMITYJIbCA
TOTJIONIAETCS B 000I0YKE ONTUYECKOTO BOJIOKHA, CUTHAJI OTPaXKEHMS Ha pabouel yacToTe
JIA3€pHOTO U3TyUYEeHUS TPOIMAJAET, HO COXPAHSAETCS HA JUATHOCTUYECKON YACTOTE.

[140] TakuMm oOpa3oM, B KaueCcTBE U3BeIIATENISI OXPAHHOTO BOJIOKOHHO-ONTHYECKOTO C
KOHLEBBIM ONTOBOJIOKOHHBIM JATUUKOM 3a5IBJIEH U3BELIATEIb OXPAHHBINA BOJIOKOHHO-
ONITUYECKUH, COAEPKAIIUN KOHIEBON ONTOBOJIOKOHHBINA TATUUK, TOJIKATENH KOTOPOTO
pa3Melaercs Ha MOJABUKHOM 3JIEMEHTE OTPaXKIAEHHUs, COAEPKAILINUNA KOPITYC C TOJIKATEIEM,
00eCneynBaroMM U3MEHEHUE MTOJIOKEHUS KOJIel ONITUUYECKUX BOJIOKOH UYyBCTBUTEIILHOM
YaCTHU U UYBCTBUTEIBHYIO YaCTh, BBITTOJTHEHHYIO U3 CIUTUTTEPA, BBIXOBI KOTOPOTO 3aMKHYThI
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MeXIy COOOM CBEpHYTHIM B KOJIBIIO ONITUYECKUM BOJIOKHOM U COBMECTHO 00Pa3yroT
3aMKHYTYIO TIETII0, IPUUEM YIIOMSIHYTOE KOJIbLO COEIMHEHO C YIIOMSHYTBIM TOJIKATENIEM U
YIOMSIHYTBIM KOPITYCOM IIOCPEICTBOM CTEPKHEMN, KOTOPBIE BMECTE C KOJIBLIOM ITPOTSHYTHI
BHYTPU COOTBETCTBYIOIIIEN TepMoycaiouHoi Tpyoku. HeoOsi3aTenbHO, KOJIbLO ONTUYECKOTO
BOJIOKHA BBITIOJTHEHO C BO3MOYKHOCTBIO U3MEHEHUSI TPOCTPAHCTBEHHOM (POPMBI JJO COCTOSTHUS,
B KOTOPOM Ha MEPBOI YACTOTE JA3€PHOTO U3TYyUEHHUS YACTU 30HAUPYIONIUX UMITYJIbCOB B
OINTUYECKOM BOJIOKHE MOTJIOMIAIOTCS €ro 000JIOUKOM, TPUUEM CUTHAJIBI OTPAKEHUS
MPOJIOIKAIOT (OPMUPOBATHCS HA BTOPOU YaCTOTE Jia3epHOTO u3nyuenus. Heobs3aTenbHo,
YIOMSIHYTasi TEpMOYycaiouHasi TpyOKa sIBJISIETCS CTAaHIAPTHBIM KOMILJIEKTOM JIJIsI 31U ThI
cBapHbIX cThikOB (K3/1C). HeoOs3aTenbHo, yHOMSHYTbIE CTEP’KHU COCTMHEHBI,
COOTBETCTBEHHO, C KOPIIYCOM M TOJIKATEJIEM IMOCPEICTBOM COOTBETCTBYIOIINX
PETYIMPOBOYHBIX BUHTOB. HeoOs13aTeIbHO, M3MEHEHHUE IMTPOCTPAHCTBEHHOM (DOPMBI
OINTUYECKOI'0 BOJIOKHA 4yBCTBUTEIbHON yacTu KO/l mpou3BoaMTCs yepe3 3aXBaThl,
PACIOI0XKEHHBIE HA Pa3HBIX CTOPOHAX KOJIEL YYBCTBUTEJILHOT'O JIEMEHTA, ITPUYEM OJIHU U3
3aXBaTOB COEAMHEHBI C MOABUKHOM YacTbio pabouero oprana KO/, npyrue - ¢ ocHoBaHHUEM
kopiyca KOJI. Heobsi3atenbHo, KO/l BbINIOIHEH C BOBMOXHOCTBIO PETYJIMPOBAHUS aJIpeca
JlaTYMKa B CUCTEME U3BEIIATENs] OXPAHHOTO BOJIOKOHHO-oMNTUUeckoro. Heobs3aTensHo,
pEryJIMpOBKa a/ipeca JaTYMKA POU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKOW JIMHUM 33IEPKKU
WM 1iivHbl TpaHcnopTHoi yactu k KOJI. HeoOs3aTenbHO, ONMTUYECKOM JIMHUEH 3a/1ePIKKU
SABJISIETCS] ONITUUECKAS JIMHUS 3a]IE€P’KKH, BBITIOJTHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETIh
PE3EPBHBIX KUJI BOJJTOKOHHO-ONTUYECKOTO Ka0es, IMOO BBITTOJIHEHHAS B BUJIE
KOPPEKTUPYIONIEH KaTYIIKU, COCTOSIIIEN U3 OJJHOTUITHOT'O ONTUYECKOT0 BOJIOKHA TpeOyeMotri
nuHbl. HeoOs13aTenbHO, YyBCTBUTEIBHAS YaCTh 00pa30BaHa HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBIMHU B pa3HBIC KOJIbIIA, TPUYEM OJIHHU KOJIbIlAa HAXOIATCS B COCTOSIHUM,
JIOITYCKAIOIIEM CBOOOHOE MPOXOXKIAECHUE CUTHAJIA 30HAUPYIOIIEr0 UMITYJIbCa, & IPyTre
KOJIBIIA - B COCTOSIHUU, ITPU KOTOPOM CUTHAJT 30HAUPYIOIIET0 UMITYJIbCA YACTSIMU MTOTJIONMIAETCS
B 000JI04YKE ONTUYECKOI0 BOJIOKHA YYBCTBUTEIILHON YaCTH B MECTaX C HAMMEHBIIIUMU
paauycamu 10 HE0OXOIUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSI, TP ITOM BO
BTOPOM IOJIOKEHUH pabOYEro opraHa MoJIoKEHUs KOJIe UBMEHSIFOTCS Ha TPOTHUBOTIOIOKHOE,
obOecrieunBasi MHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHust. HeoOs3aTenbHO, 4yBCTBUTEILHAS
4acTh MPEJCTABIISIET COOOM 3aMKHYTYIO METIIIO B BUJIE ONITUYECKHUX BOJIOKOH, CBEPHYTHIX B
KOJIbIIA U TTPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0emto 0e3 CIumuTTepa st
MTOCJIEIOBATEIIBHOTO COSIMHEHUS HECKOJIBKUX TATYMKOB MEXKIY COO0M ¢ (hopMHUpOBAHUEM
€IMHOIr'0 CUTHAJIa O COCTOSIHMU JATYUKOB IO Joruke « MJI», mpuuem crmmrrep u
OTITOBOJIOKOHHBIE Ka0eJIM JaTYMKOB YCTAHABIMBAIOTCS BO BHEITHEM KOPITYCE ONTUYECKOM
CXEMBbI yCTPOMCTBA, ITPY ITOM CIUTMTTEP 3aMbIKAETCS OOIIIEH ONTUUECKOM HIETTbIO BCEX JATUMKOB
TaKUM 00pa3oM, YTO B OJHOM U3 MOJI0KEHUI pabouero opraHa Kojbla BceX JaTUMKOB
HAaXOJISITCS B COCTOSIHUM, JOIYCKAIOIIEM CBOOOIHOE MPOXOXK/IEHHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCa Yepe3 BCe JATUMKH U, ECITU COCTOSIHUE 00BEKTA U3MEHSIETCS TAK, UTO XOTS ObI OJIMH
U3 JATUYUKOB U3MEHSIET JOPMY KOJIbIAa B COCTOSTHUE, ITPYU KOTOPOM CUTHAJT 30HAUPYIOIIETO
UMITYJIbCA TTOTJIONIAETCS B 000JIOUKE ONTUYECKOT0 BOJIOKHA, CUTHAJI OTPaXXEHUs Ha pabouei
YACTOTE JIA3€PHOTO U3IIYyYEHUS MIPOMAIAET, HO COXPAHSIETCSl HA TMATHOCTUYECKOM YaCTOTE.
[141] Takum 06pa3oM, B KaueCTBE OTPAXK]ICHHUS C IMOJIBUKHBIM 3JIEMEHTOM C Pa3MEIICHHBIM
Ha HEM KOHUEBBIM ONTOBOJIOKOHHBIM JIATUMKOM M3BELIATENSI OXPAHHOT'O BOJIOKOHHO-
OINTUYECKOT0 3aBJICHO OTPAXKICHUE C TTOJIBUKHBIM 3JIEMEHTOM C pa3MEIIEHHbIM HA HEM
TOJIKATEJIEM JaTUMKa, PEICTABISIONIEro COO0M KOHIEBOM ONMTOBOJIOKOHHBIN 1aTUUK,
coAepXkaIlni KOPITYC C TOJIKATEIEM, 0OECIIEYMBAIOIINM U3MEHEHUE MOJIOKEHUS KOJIel]
OINTUYECKUX BOJIOKOH YYBCTBUTEIILHOW YACTU U YYBCTBUTEIILHYIO YACTh, BHIMOJTHEHHYIO U3
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CIUIMTTEPA, BBIXOAbI KOTOPOT'O 3aMKHYTBI MEXY COOOM CBEPHYTHIM B KOJIBLO ONITUYECKUM
BOJIOKHOM M COBMECTHO 00Pa3yIOT 3aMKHYTYIO METIII0, IPUYEM YIIOMSIHYTOE KOJIbLO
COEAMHEHO C YIIOMSHYTBIM TOJIKATEIIEM U YIIOMSHYTBIM KOPITyCOM ITOCPEACTBOM CTEPIKHEW,
KOTOPBbIE BMECTE C KOJIBLIOM ITPOTSHYThI BHYTPU COOTBETCTBYIOIIEH TEPMOYCAJOYHON TPYOKH.
Heob6s3aTenbHO, KOJIBLO ONTUYECKOTO BOJTOKHA BBIITOJHEHO C BO3MOKHOCTBIO U3MEHEHUS
MPOCTPAHCTBEHHOMN (POPMBI 10 COCTOSIHMSI, B KOTOPOM Ha IEPBOM YaCTOTE JIA3EPHOTO
U3JTyYEHHUS YACTU 30HIUPYIOLIMX UMITYJIbCOB B ONITUYECKOM BOJIOKHE MOTJIOIIAIOTCS €r0
000JIOUKOM, MPUYEM CUTHAJIBI OTPAXKEHHUS MMPOI0IKAIOT (POPMUPOBATHCS HA BTOPOM YaCTOTE
Ja3epHoro u3nyuyeHus. HeoOs3atenbHo, yHOMSHYTAsl TEPMOYCAI0UHAsl TPYOKa SIBIISETCA
CTAHIAPTHBIM KOMIUIEKTOM J1J1s1 3a1MThI cBapHbIX cThIKOB (K31C). Heobs3aTenpHo,
YIOMSIHYThI€ CTEP’KHU COEIMHEHBI, COOTBETCTBEHHO, C KOPITYCOM M TOJIKATEJIEM IIOCPEACTBOM
COOTBETCTBYIOIIMX PETYIMPOBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHHE TPOCTPAHCTBEHHOM
(hOpPMBI OIITUYECKOTO BOJIOKHA 4yBCTBUTENBbHOM yacTu KO/I mpou3BoaUTCs uepes3 3aXBaThl,
PACIIOIOKEHHBIE HA PA3HBIX CTOPOHAX KOJIEl YyBCTBUTEIIBHOIO 3JIEMEHTA, IPUYEM OJIHU U3
3aXBaTOB COEAMHEHBI C MOABUKHOM YacTbio pabouero oprana KO/, npyrue - ¢ ocHoBaHHUEM
kopiyca KOJI. Heobsi3atenbHo, KO/l BbINIOIHEH C BOBMOXHOCTBIO PETYJIMPOBAHUS aJIpeca
JlaTYMKA B CUCTEME U3BEUIATENsI OXPAHHOTO BOJIOKOHHO-ONTHYeckoro. HeoOs3aTenbHo,
PEryJIMpoOBKa agpeca JaTYMKa IPOU3BOIMTCS M3MEHEHUEM JUTMHBI ONITUYECKOM JIMHUM 33JIEPKKU
WM JUIMHbI TpaHcnopTHo yactu Kk KO/, Heo6s3aTenbHO, ONTUYECKO JIMHUEHN 3a/1€PKKU
SABJISIETCS] ONITUUECKAS JIMHUS 3a]IE€P’KKH, BBITIOJTHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETIh
PE3EePBHBIX KUJI BOJIOKOHHO-OITUYECKOT0 KaOelsi, TMOO BBIIIOJIHEHHAS B BUE
KOPPEKTUPYIONIEH KaTYIIKU, COCTOSIIIEN U3 OJJHOTUITHOT'O ONTUYECKOT0 BOJIOKHA TpeOyeMotri
muHbl. Heo0s13aTenbHO, 4yBCTBUTEbHAS YACTh 00pa30BaHa HECKOJIBKUMU ONITUUECKUMU
BOJIOKHAMMU, CBEpPHYTBIMH B pa3Hble KOJIbLA, IPUUEM OJHU KOJIbLA HAXOAATCS B COCTOSIHHY,
JIOITYCKAIOIIEM CBOOOHOE MPOXOXKIAECHUE CUTHAJIA 30HAUPYIOIIEr0 UMITYJIbCa, & IPyTre
KOJIBLA - B COCTOSIHUM, ITPU KOTOPOM CUTHAJ 30HAMPYIOIETO UMITYJIbCA YACTSIMU ITOTJIOIIAETCS
B 000JI04YKE ONTUYECKOI0 BOJIOKHA YYBCTBUTEIILHON YaCTH B MECTaX C HAMMEHBIIIUMU
paarycamu 10 He0OX0AMMOIr0 MUHUMAJIBHOT'O 3HAUYEHHUSI CUTHAJIAa OTPAXKEHHUs, IIPU 3TOM BO
BTOPOM IOJIOKEHUU paOOUEro opraHa MoJIoKEHUs KOJIel U3MEHSIOTCS Ha TPOTUBOIIOIOAKHOE,
obecrneunBasi MHBEPCHOE COCTOSIHUE CUTHAJIOB OTpaXkeHus. Heobs13aTebHO, UyBCTBUTEIbHAS
YacTh MPEJCTABISET COOOM 3aMKHYTYIO METJIIO B BUJIE ONTHYECKUX BOJIOKOH, CBEPHYTHIX B
KOJIbIIA U TTPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0emto 0e3 CIumuTTepa st
MOCIIEOBATEILHOTO COETMHEHUS HECKOJIBKUX TATYUKOB MEXIy coO0l ¢ (hopMUPOBAHUEM
€IMHOIr'0 CUTHAJIa O COCTOSIHMU JATYUKOB IO Joruke « MJI», mpuuem crmmrrep u
ONTOBOJIOKOHHBIE KaOeI JATYMKOB YCTAHABIMBAIOTCS BO BHEIIIHEM KOPITYCE ONITUUECKON
CXEMBI YCTPOUCTBA, PU TOM CIUIUTTEP 3aMBIKAETCS O0I1Iei ONITUYECKOM LEMbIO BCEX JATYMKOB
TaKUM 00pa3oM, YTO B OJHOM U3 MOJI0KEHUI pabouero opraHa Kojbla BceX JaTUMKOB
HaXOJATCS B COCTOSTHUM, TOIYCKAIOIIIEM CBOOOTHOE MPOXOKACHUE CUTHAIA 30HAUPYIOIIErO
UMITYJIbCa Yepe3 BCe JATUMKH U, ECITU COCTOSIHUE 00BEKTA U3MEHSIETCS TAK, UTO XOTS ObI OJIMH
U3 TaTYUKOB U3MEHSET (OPMY KOJIbIA B COCTOSIHUE, TP KOTOPOM CUTHAI 30HIUPYIOIIETO
UMITyJIbCa MOTJIONIAETCS B 000JIOUKE ONTUYECKOT0 BOJIOKHA, CUTHAJ OTPAKeHUsI Ha pabouert
YaCcTOTE J1a3€PHOTO U3IIyUEHMsI IPONAJAET, HO COXPAHSIETCS HA JMAarHOCTUYECKOHN YaCTOTE.
Heo0s3aTenbHO, MOIBUKHBIN 3JIEMEHT MPEJACTABIISIET COOOM OHO U3: KAJIUTKA, BOPOTA, JIOK,
JIBEPb.

[142] Takum 0O6pa3om, B KA4eCTBE OXPAHSIEMOTO PyOeka ¢ OTPaKICHUEM C ITOIBUKHBIM
3JIEMEHTOM C Pa3MELIEHHBIM Ha HEM KOHIEBBIM ONTOBOJIOKOHHBIM JaTYMKOM M3BELIATEIIS
OXPAHHOI'0 BOJIOKOHHO-OIITUYECKOTO 3asIBJIEH OXPAHSIEMBIH pyOexk, CoaepkKalUi OTpaKIACHUE
C TOABWKHBIM 3JIEMEHTOM C Pa3MEILIEHHBIM Ha HEM TOJIKATeJIEM JJATUMKA, TPEICTABIISIONIETO
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CcO0Ol KOHIIEBOM ONTOBOJIOKOHHBIN TAaTUMK, COJIEPKAIIUI KOPITYC C TOJIKATEIIEM,
00ecneynBaroMM U3MEHEHUE MOJIOKEHUS KOJIel ONITUUECKUX BOJIOKOH YYBCTBUTEIIHLHOM
YACTHU U UyBCTBUTEIBHYIO YaCTh, BBIITOJHEHHYIO U3 CINIUTTEPA, BBIXOABI KOTOPOTO 3aMKHYThI
MEK1y OO0 CBEPHYTHIM B KOJIbIIO ONITUYECKUM BOJIOKHOM U COBMECTHO O00Opa3yroT
3aMKHYTYIO TIETJII0, IPUUEM YIIOMSHYTOE KOJIbILO COEMHEHO C YIIOMSHYTBIM TOJIKATENIeM U
YIOMSIHYTBIM KOPITYCOM IOCPEICTBOM CTEPKHEMN, KOTOPBIE BMECTE C KOJIBIIOM MPOTSHYTHI
BHYTPU COOTBETCTBYIOIIEH TepMoycaiouHoi Tpyoku. HeoOsi3aTenbHO, KOJIBILO ONTUYECKOTO
BOJIOKHA BBITIOJIHEHO C BO3MOKHOCTBIO U3MEHEHHSI TPOCTPAHCTBEHHOM (POPMBI 10 COCTOSIHUS,
B KOTOPOM Ha MEPBOI YACTOTE JIA3€PHOTO U3TYyUCHUS YACTU 30HAUPYIOIIUX UMITYJIbCOB B
OINITUYECKOM BOJIOKHE MOIJIOMIAIOTCS €r0 000JI0UKOMN, TPUUEM CUTHAIIBI OTPaXKEHUS
MPOJIOIKAIOT (OPMUPOBATHCS HA BTOPOU YaCTOTE JIa3epHOTO u3nyueHus. HeoOs3aTenpHO,
yIOMSIHyTasi TepMOYycaiouHasi TpyoKa sIBJISIETCS CTAaHIaPTHBIM KOMILJIEKTOM JIJISI 31U ThI
cBapHbIX cThikOB (K3/1C). HeoOs3aTenbHO, yIOMSHYTbIE CTEP>KHU COCTMHEHBI,
COOTBETCTBEHHO, C KOPITYCOM M TOJIKATEJIEM IMOCPEICTBOM COOTBETCTBYIOIINX
PEeryJIupoBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHUE MPOCTPAHCTBEHHOM (DOPMBI
OITHUYECKOI0 BOJIOKHA 4yBCTBUTENbHOM yacT KO/l mpouszBoauTcs yepes 3axBaThl,
pACHoI0XKEHHbBIE HA Pa3HBIX CTOPOHAX KOJIEL YYBCTBUTEIILHOT'O JIEMEHTA, ITPUYEM OJTHU U3
3aXBaTOB COEAMHEHBI C MOABUKHOM YacTbio padbouero oprana KO/, npyrue - ¢ ocHoBaHUEM
kopiyca KOJI. Heobs3atenbHo, KO/l BeITIOTHEH C BOBMOXKHOCTBIO PETYJIMPOBAHUS aJipeca
JlaTYMKA B CUCTEME U3BENIATENISI OXPAHHOTO BOJIOKOHHO-OMNTHYecKoro. HeoOsi3aTenbHo,
PEryJIMpOBKa a/ipeca JaTYMKA MPOU3BOIUTCS U3MEHEHUEM JUTUHBI ONITUYECKO JIMHUM 33JIEPIKKU
WM JUIMHbI TpaHcnopTHoi yactu Kk KO/, HeoGs3aTenbHo, ONTUYECKON JIMHUEN 3a/1ePKKU
SBJISIETCS] ONITUYECKAS JIMHUS 3a]I€PKKH, BBITTOJIHEHHAS U3 COEIMHEHHBIX B ONITUYECKYIO LIETTh
PE3EPBHBIX KUJI BOJJOKOHHO-ONITHYECKOTO KaOes, IMOO BHITIOJIHEHHAS B BUJIE
KOPPEKTUPYIOIIEH KATYIITIKH, COCTOSIIECH U3 OAHOTUITHOT'O OIITUYECKOTO BOJIOKHA TpeOyeMoi
nmuHbl. HeoOs3aTenbHO, 4yBCTBUTENBHAS YaCTh 00pa30BaHA HECKOJIBKUMU ONITUYECKUMU
BOJIOKHAMM, CBEPHYTBIMU B Pa3HbIE KOJIbLA, IPUUYEM OJIHU KOJIbLIA HAXOAATCS B COCTOSIHUM,
JIOITYCKAIOIIEM CBOOOAHOE MPOXOKAECHUE CUTHAJIA 30HIMPYIOIIETrO UMITYJIbCca, a ApyTrue
KOJIBIIA - B COCTOSIHUHU, TTPH KOTOPOM CUTHAJT 30HAUPYIOIIET0 UMITYJIbCA YACTSIMH MTOTJIONIAETCS
B 000JI0YKE ONTUYECKOTO BOJIOKHA YyBCTBUTEIBHOM YACTH B MECTAX C HAUMEHBIITMMHU
paauycamu 10 HE0OOXO0IUMOTO MUHUMAILHOTO 3HAYEHUSI CUTHAJIA OTPAXKEHUSI, TP ITOM BO
BTOPOM I0OJI0KEHUU pabouero opraHa moJIoKeHHsI KOJel U3BMEHSIIOTCS Ha ITPOTUBOIIONIOAKHOE,
o0ecrneunBasi MYHBEPCHOE COCTOSTHUE CUTHAJIOB oTpakeHus. HeoOs13aTenbHO, 4yBCTBUTENIbHAS
YacTh MPEJCTABISET COOOM 3aMKHYTYIO METJIIO B BUJIE ONITUYECKUX BOJIOKOH, CBEPHYTHIX B
KOJIBIIA U TIPUCOEIMHEHHBIX K ONITOBOJIOKOHHOMY Ka0eto 0e3 CIuMTTepa JAJIst
MTOCJICIOBATEIIBHOTO COSIMHEHUSI HECKOJIBKHUX TATYMKOB MEXKIY COO0M ¢ (hOpMHUpPOBAHUEM
€IMHOIr'0 CUTHAJIa O COCTOSIHMU JATYUKOB 10 Joruke « JIW», mpuyem crmmrrep u
OINTOBOJIOKOHHBIE KA0E/IU TATYMKOB YCTAHABIMBAIOTCSI BO BHEIITHEM KOPITYCE ONTUUECKOMN
CXEMBI YCTPOUCTBA, MPU STOM CIUTUTTEP 3aMbIKAETCS 00111ei ONTUYECKOM LIEMbIO BCeX JATUYMKOB
TaKUM 00pa30M, UTO B OJHOM U3 MOJIOKEHUN paboyero opraHa KoJiblia BCeX 1aTUMKOB
HaXOJISITCS B COCTOSIHUM, JOIYCKAIOIIEM CBOOOTHOE MTPOXOXKIEHHUE CUTHAIA 30HAUPYIOIIEro
UMITYJIbCA Yepe3 BCe JATUUKH U, €CITU COCTOSIHUE 00 bEKTa U3MEHSIETCS TAK, UTO XOTS ObI OJTUH
U3 JATYUKOB U3MEHSIET (OPMY KOJIbIAa B COCTOSTHUE, ITPU KOTOPOM CHTHAJT 30HAUPYIOIIETO
UMITYJIbCA MOTJIONIAETCS B 000JIOUKE ONITUYECKOT0 BOJIOKHA, CUTHAJ OTPaKeHUsI Ha paboyeri
YaCTOTE JIA3€PHOTO U3JIYyYEHUs MIPOMNAIAET, HO COXPAHSIETCS HA TMAaTrHOCTUYECKOM YacTOTe.
Heo06s3aTenbHo, MOIBUKHBIN 3JIEMEHT MPEJCTABIISIET COOOM OHO U3: KAJIUTKA, BOPOTA, JIOK,
JIBEPb.

[143] Takum o6pa3oM, B KaUeCTBE CIOCO0A CUTHAJIM3ALMY C UCTIOJIb30BAHUEM KOHIIEBOTO
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OTNITOBOJIOKOHHOTO JIJATYMKA U3BEIIATENS] OXPAHHOT'O BOJIOKOHHO-ONITUYECKOTO 3asIBJIEH
CIOCOO CUTHATIM3ALMH C MCIIOJIb30BAHHUEM KOHIIEBOT'O ONITOBOJIOKOHHOTO JATUMKA U3BEILATENS
OXPaHHOT'O BOJIOKOHHO-ONITUYECKOT0, IPU KOTOPOM IMOJIAIOT 30HIUPYIOLIUI UMITYJIBC OT
pedaexToMeTpa u3BemaTeNsi OXPaHHOTO BOJIOKOHHO-OIITUUYECKOTO K YyBCTBUTEIIBHOM YaCTU
JlaTYuKa, TpUYeM JATUYMK MPEICTABIISIET COOON KOHIIEBON ONTOBOJTOKOHHBIN TaTUUK,
COZIEpIKAIIMI KOPITYC C TOJIKATEIEM, 00ECIIEUMBAIOIIMM U3MEHEHUE MTOJIOKEHUS KOJIEL]
OINTUYECKUX BOJIOKOH YYBCTBUTEJIbHOW YACTU U YYBCTBUTEIILHYIO YACTh, BHIMOJTHEHHYIO U3
CIUTUTTEPA, BBIXOJIbI KOTOPOTO 3aMKHYTBI MEX]1y COOOV CBEPHYTHIM B KOJIBL[O ONITUYECKUM
BOJIOKHOM M COBMECTHO OOpa3yIOT 3aMKHYTYIO METII0, IPUUEM YIIOMSHYTOE KOJIbLO
COE/IMHEHO C YIIOMSIHYThIM TOJIKATEJIEM U YIIOMSIHYThIM KOPITYCOM IMOCPEACTBOM CTEPHKHEM,
KOTOPBIE BMECTE C KOJIBIIOM ITPOTSHYThI BHYTPY COOTBETCTBYIOIIIEH TEPMOYCAOUHON TPYOKH,
MIPY U3MEHEHUM TTOJIOKEHUSI TOJIKATEN IS pEeTUCTPUPYIOT OTCYTCTBUE curHajia. HeoOs3aTenbHo,
KOJIBLIO ONITUYECKOTO BOJIOKHA BBITIOJIHSIIOT C BO3MOKHOCTHIO U3MEHEHHSI TPOCTPAHCTBEHHOM
(hOPMBI 1O COCTOSIHUS, B KOTOPOM Ha TIEPBOM YACTOTE JIA3EPHOTO U3TyUYEeHHUS YaCTH
30HAUPYIOLIMX UMITYJILCOB B ONITUYECKOM BOJIOKHE MOIJIONMIAIOTCS €r0 000JI0UYKOM, TPUUEM
CUTHAJIbI OTPAKEHUS IIPOOIDKAIOT (POPMUPOBATHCS HA BTOPOU YACTOTE JIA3EPHOTO M3ITYUEHHUSI.
Heobs3aTensHo, ynoMsHyTast TepMOycagoyHas TpyOKa sIBJIsIeTCsS CTaHAAPTHBIM KOMIUIEKTOM
114 321U Thl cBapHbIX CTHIKOB (K3 C). HeoOs13aTenbHO, yHOMSHYThIE CTEPAKHU COEAUHSIOT,
COOTBETCTBEHHO, C KOPIIYCOM U TOJIKATEIEM MOCPEICTBOM COOTBETCTBYIOLIMX
PEryJIupoBOYHBIX BUHTOB. Heobs13aTenbHO, U3MEHEHHUE MMPOCTPAHCTBEHHOM (DOPMBI
OINTUYECKOT0 BOJIOKHA 4yBCTBUTENbHOM yacT KO/l mpou3BoasT uepes 3aXBaThl,
PACIIOJIOKEHHBIE HA PAa3HBIX CTOPOHAX KOJIEl YYBCTBUTEIILHOIO 3JIEMEHTA, IPUYEM OJIHU U3
3aXBATOB COEAUHSAIOT C ITOJIBUXKHOM YacThio pabouero oprana KO/, npyrue - c o0CHOBaHUEM
kopnyca KO/I. Heobs3atenpHo, KO/l BBITTOTHSIOT ¢ BO3MOKHOCTBIO PETYJIMPOBAHUS apeca
JlaTYUKA B CUCTEME U3BEIIATE sl OXPAHHOTO BOJIOKOHHO-OINITHYecKoro. HeoOs3aTenbHo,
PEryJIMPOBKY aJipeca JaTYMKa MIPOU3BOAAT U3MEHEHUEM JTTMHBI ONITUYECKOM JIMHUM 33/1IEPIKKU
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
JTuHbl. Heo6s3aTennbHO, BHIMOIHSIOT YyBCTBUTENIBHYIO UACTh, 00pa30BaHHYIO HECKOJIBKUMU
ONITUYECKUMU BOJIOKHAMH, CBEPHYTHIMU B pa3HbI€ KOJIbLA, TPUUEM OJHH KOJIbIIA HAXOISITCS
B COCTOSIHUH, JOIYCKAIOIIEM CBOOOTHOE MPOXO0KICHHUE CUTHAIIA 30HAUPYIOIIEr0 UMITYJIbCa,
a Ipyrue KOJblLa - B COCTOSIHWY, IPU KOTOPOM CHUTHAJ 30HIUPYIOIIETO UMITYJIbCA YACTSMHU
MOTJIONIAETCS B 000JI0YKE ONTUYECKOTO BOJIOKHA YYBCTBUTEILHON YaCTH B MECTAX C
HaUMEHBIIMMHU PaIMyCaMu 0 HEOOXOIMMOTO MUHUMAJIbHOT'O 3HAUEHUS CUTHAJIa OTPAXKEHUs,
Py 3TOM BO BTOPOM TOJIOKEHUM Pa00UYero opraHa rnojoXKeHUs KOoJIell U3BMEHSIOTCS Ha
MIPOTUBOTMIOJIOKHOE, 00ECIIEUMBasi MYHBEPCHOE COCTOSIHUE CUTHATIOB OTPAKEHHUS.
Heo06s3aTenbHO, 4yBCTBUTENbHAS YACTh MIPEICTABIIAET COOOM 3aMKHYTYIO MIETIIIO B BUJIE
OINTUYECKMX BOJIOKOH, CBEPHYTHIX B KOJIbLA U ITIPUCOEIMHEHHBIX K OIITOBOJIOKOHHOMY Ka0€eJTto
0e3 crummTTepa IJ1s MOCIe10BATEIbHOTO COEMHEHUS HECKOJIBKUX JATYUKOB MEXAY COOOM ¢
(hOopMUpPOBAHKEM €IMHOTO CUTHAJIA O COCTOSIHUM JATUMKOB 110 jjoTuke « MJIW», mpuyem
CIUTUTTEP U ONTOBOJIOKOHHBIE Ka0eJIu TaTUMKOB YCTAaHABIMBAIOTCS BO BHEIIIHEM KOPITyce
OTITUYECKOU CXEMBI yCTPOUCTBA, ITPU ITOM CIUIMTTEDP 3aMbIKAETCS OOIIEH ONTUYECKOM LEMbIO
BCEX JIATYMKOB TAKUM 00OPa30M, 4YTO B OJJHOM U3 TMOJIOKEHUI pabodero opraHa Kojiablia BCex
JATYUKOB HAXOJATCSI B COCTOSIHUM, JOMYCKAIOIIEM CBOOOIHOE MPOXO0KICHUE CUTHAIIA
30HAMPYIOLLEr0 UMITYJIbCA YEPE3 BCE NTATUMKHU U, ECIIA COCTOSTHUE OOBEKTA U3MEHSETCS TaK,
YTO XOTS ObI OJIMH U3 TATUUKOB U3MEHsET (hOPMY KOJIbIIAa B COCTOSIHUE, ITPU KOTOPOM CUTHAJT
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30HUPYIOIIET0 UMITYJIbCA MOTJIONIAETCS B 000JIOUKE ONMTUUECKOTO BOJIOKHA, CUTHA
OTPaXEHHUs HA paboyell YacToTe J1a3epHOTO U3IIYUeHMs IPONAJAeT, HO COXPAHSETCs Ha
JnuarHoctTuueckoi yacrore. HeoOsi3aTenbHO, MOABUKHBIN 3JIEMEHT ITPE/ICTABIISIET COOOM OJTHO
U3: KAJIMTKA, BOPOTA, JIIOK, 1BEPh

[144] Hacrosiee onrcaHue 3asBISHHOTO U300pETEHUS IEMOHCTPUPYET JIMIITh YACTHBIE
BapUAHTBI OCYLIECTBJICHUS U HE OTPAHUYMBAET UHBIE BADUAHTHI PeAIM3alUM 3aIBJICHHOT O
U300 pEeTEHNsI, MOCKOJIbKY BO3MOYKHBIE UHBIE AJIbTEPHATUBHBIC BAPUAHTHI OCYIIIECTBIICHHUS
3asIBJICHHOTO M300PETEeHMUSI, HE BBIXO/IAIIME 32 Mpeesibl 00beMa HH(pOpMaIH, U3JI0KEHHOM
B HACTOSIIIEH 3asiBKE, JOJDKHBI OBITh OUEBUIHBIMU JIJIS CIIENUAAIIMCTA B TAHHOM 00JIacTH
TEXHUKH, UMEIOIIUM OOBIYHYIO KBAJIM(UKALMIO, HA KOTOPOTO PACCUUTAHO 3asIBJIEHHOE
U300peTEeHHE.

(57) ®opmyna u300peTeHUst

1. Crtoco0 MexaHU3UPOBAHHOM YKJIaAKU BOJTOKOHHO-OMTHUECKOTO Kabems B TPYHT, IPH
KOTOPOM Iepe] HAa4aJIOM YKJIaIK1 KaOellb 3aBOJISIT B KaHAJ BBOJA TMOKUX JIMHEHHBIX U3/IEIIUI
KalbeneykiaguMKa ¢ KaHaJIOM BBOJIa THOKWX JIMHEMHBIX U3MIEUM U V-00pa3HbIM ITyTOM B
HWKHIOIO 30HY V-00pa3HOro I1yra v NpUKPEIUISIIOT K 3eMJIe, ITOCIIE YEro JIBUTAIOTCS
KaOeneyKIaJuuKOM I10 33JaHHOM TPACKTOPHU YKIIAAKU Kabesl, MpudeM B YIIOMSHYThIN
KaHaJI BBOJIa Kabesel B polecce YKIaAK| BOJJOKOHHO-OIITUYECKOT0 Kabesi B TPYHT MOIAI0T
BO/Ty, IPY 3TOM IO OKOHYAHWH YKJIAJAKW YIIOMSHYTBIN TUIYT MOJHUMAIOT, BBICBOOOKAAS TEM
caMbIM Ka0eJb, U OCYIIECTBIISIIOT ITOCIIEAYIONIYIO TpaMOOBKY KaOelleyKiaJuuKoM, UCTIOTIb3Y s
CcOOCTBEHHBIN Bec KabeneyKiaaurKa.

2. Crioco6 mo 1. 1, XapaKTepu3yIOIIUIiCs TEM, YTO B IIPOLECcCe YKIIAIKU B KaHAJI BBOJIA
Ka0ers JONOTHUTETHHO TOJAIOT BOY JIJIsl 0OECIIEUeHHS Ty UIIeT0 KOHTAKTa KaOelIsi C TPYHTOM.

3. Cnoco0 o 1. 1, XapaKTepU3yIOLIUICS TeM, YTO MOCIEAYIOUIYIO TPaMOOBKY
OCYILIECTBIAIOT KaOeIeyKIaJuuKoM, UCTIOIb3Ysl COOCTBEHHBIN BeC KabeneyKIaqunKa.
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