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3JIEMEHTaMH, MCIIONB3yEMBIMU Ha 3eMJIEPOHHOM OOOPYIOBaHHUH, BKIIFOYAET B ceOs MaHUITYJSIIMOHHEIC
WHCTPYMEHTHI JIJISl CHATHUS M3HAITUBACMBIX 3JIEMEHTOB ¢ 000PYIOBaHUS ¥ MAHUIYITUPOBAHUS UMH H/HITH
JUTS yCTaHOBKH HOBBIX M3HAIIMBACMBIX AIEMEHTOB. IHCTPYMEHTHI MOTYT BKJIFOUATh B €05l BpaIllaTeIbHbIH
NPUBOIA WM HMHOE CPEACTBO IS 3aleIUICHUS W/HMIM pacueIuieHus (QHKcaTopa, YIepKHBaeMOTO
W3HAIIMBAaeMBIM DIIEMEHTOM. MaHWITYJISIMOHHAS CHCTEMa II03BOJISIET OIepaTopy OCTaBaThCs Ha
PACCTOSTHUM OT TSKENBIX JIEMEHTOB NP UX CHATHH UM YCTAHOBKE, YTO CHMXKAET PUCK TPABMBIL.
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2420-570173EA/042
MAHUIIYJIAIOHOHHAA CUCTEMA I N3HAIIUBAEMBIX

I'PYHTOSALIEIUVIAIOIUX SJIEMEHTOB, IPUKPEILVIEHHBIX K

3EMUIEPOMHOMY OBOPYJIOBAHUIO

OBJIACTB ITPUMEHEHW S U30BPETEHU A

[01] Hacrosimee wu3o0pereHre OTHOCUTCS K MAHMIYJSLUHOHHOW CHUCTEME st
MaHUIYJSIUMM € M3HAIIMBAEMBIMU TI'PYHTO3AUCIUIAIOIMMU  3JIEMEHTAMHU, TaKUMH Kak
rpyHTo3auemwsiromue  uHCTpyMeHtsl  (GET), mnpukpersieHHble K 3eMJIEpOHOMY
000py IOBaHHIO, U K CIOCO0AM CHATHS M YCTAHOBKH TaKUX U3HAIIMBAEMBIX JIEMEHTOB.

I[TPEATITOCBIJIKUY CO3JAHW A M30BPETEHU A

[02] B 3emuepoitHOM 0OOpYyIOBaHUHM [Jisi TOPHOAOOBIBAIOMIEH U CTPOUTEITBHOU
oTpaciiel, TaKOM KakK KOBIIM JUIsi CKPEOKOBBIX 3KCKABATOPOB, KAHATHBIX OJHOKOBIIOBBIX
5KCKaBaTOpPOB, 3KCKaBaTOPOB C MPsIMOM JIONarod, THAPABIMYECKUX 3SKCKaBaTOPOB,
MOrPYy304YHBIX MAIINH, JIONACTHO-KOJIECHBIX 3KCKAaBaTOPOB U T. M., BAOJb PEXYyIIEH KPOMKHU
0ObIYHO OO€eCcTeunBarOTCsl W3HAMIMBAEMbIE T'PYHTO3ALEIUSIOMNUE 3JIEMEHThl (HAnmpuMep,
HAKOHEYHHMKHU U KOXXYXH). OTH W3HAIIMBAEMbBIC 3JIEMEHTBI CIIY)KaT JJIsl 3aIllUThl OCHOBHOTO
o0opyIOoBaHMsSI OT YPE3MEPHOr0 HM3HOCA M B HEKOTOPBIX CIIy4YasiX BBIMIOJHSIOT NPYyTHE
dyHKOMHM, Takue KakK paspbIXJICHHE TPyHTa Iepen pexymed Kpomkod. Bo Bpewms
SKCIUTyaTaluy 5TH U3HALIUBAEMBIE 3JIEMEHTbI MOTYT MOJABEPraTbCsl BBICOKUM HArpys3kam U
3HAQUUTENbHBIM a0pa3MBHBIM BO3AEHCTBHIM. B pe3ynbrare nx HEOOXOAMMO MEPUOTUIECKH
3aMEHSTh.

[03] OTu wu3HAMIMBaeMbIe S3JIEMEHTBHI OOBIYHO YCTAHABJIMBAIOTCS HA OCHOBAHUH,
NPUKPEIJIEHHOM K 3eMJIEPOMHOMY OOOpYyAOBaHMIO (HAmpuMeEp, BIOJb PEXYIIeil KPOMKH),
IIPU 3TOM H3HALIMBAEMbIE 3JIEMEHTHI IPUKPEIJICHbI K OCHOBAHUIO U BXOJSAT B 3aLEIUICHUE C
rpyHTOM. M3HammBaeMble 3JIEMEHTHI, KaK MPaBUJIO, M3HAINBAIOTCSA ObICTpee, B OOBIUHO MX
3aMEHSIOT HECKOJIBKO pa3, Impexknae 4eM mnoTpedyercss peMOHT WM 3aMEeHa OCHOBAHMS
(KOTOpOE TakKe MOXET OBITh CMEHHBIM H3HAIIMBAEMbBbIM 3JIeMEHTOM). OIHUM NPUMEPOM
TaKOr0 HM3HAIIMBAEMOI'0 JJIEMEHTa SIBJISIETCS HAKOHEUHHMK  3€MJIEpOHHOro  3yo0a,
NPUKPETUIEHHBIH K KPOMKE KOBIIIA 3€MJIEPOIHON MamuHbl. 3y0, Kak MPaBUIO, BKIIOYAET B
ceOs1 ajmanTep, NPHUKPEIUICHHBII K KPOMKE KOBIIA KaK K OCHOBAHHUIO, M HAKOHEYHUK,
NPUKPEIUIEHHBIM K ajanTepy, KOTOPBIM MNEPBbIM BCTYNAeT B KOHTAaKT C IpPyHTOM. /Jlns
NPUKPEIJIEHUS HAKOHEYHUKA K aIanTepy HCIOMb3yeTCs MTU(T UM HHOH TUT pUKcaropa.

[04] CymecTByer psin mpoOieM U ONacHOCTEH, CBSI3aHHBIX CO CHSITUEM M YCTaHOBKOH
W3HAIIMBAEMbIX  TPYHTO3ALCIUIIOMMNX  3JIEMEHTOB  3€MJIEPOHHOro  00OpYyIOBAHUS.
H3HammBaeMble 3JIEMEHTBI MOTYT OBITh OOJBIIUMH, TSHKEJIBIMH H/WINH TPOMO3IKHMH, YTO
CO3JAET CIIOXKHOCTH W/WJIM OMACHOCTU MPH MOABEME, YIASPKAaHUU H/UIN MAaHUIYJBILUSAX C
W3HAIIMBAEMBIMU JJIEMEHTAMU B IMPOLECCE HUX CHATUS M YCTAaHOBKH. [3HOMIEHHBIE
3JIEMEHTHI TaK)K€ MOTYT OBITh M3HOLIECHbI HEPABHOMEPHO OTHOCHUTENIBHO APYT Apyra. s
o0cy>KMBaHUsI U3HAIINBAEMBbIX JIEMEHTOB TPeOyeTCsl BCIOMOraresibHOe 000py JOBaHUE U3

TSDKEJIBIX MHCTPYMEHTOB U TPAHCIIOPTA, KOTOPOE MOXKET CO3/1aBaTh PUCK TPABMbI, OCOOEHHO



IPH UCTIOJIBb30BAHUU B HEOIAroNnpUATHBIX YCIOBUIX (HalpUMep, MPH SKCTPEMATIbHOMN Xkape
WIN XOJIOAE, B JOX/b, CHET, FOJIOJE, B TEMHOTE U T. I.). DTH PUCKU MOTYT yCYTyOISThCA
3a c4eT Takux (pakTOPOB, KaK M3HOUIEHHOCTh MOABEMHBIX 3JIEMEHTOB, HAIIPUMEDP MPOYIIHH
JUISL TIOJIbEMA, CJIOXKHAsi reoMeTrpuyeckas opMa 3J1€MEHTOB, OTPAaHUYEHHOE MPOCTPAHCTBO,
OpPHEHTALMSl 3JIEMEHTOB, CIIOXKHOE WJIM HEYyCTOMYMBOE TaKeJaXHOe 000pynoBaHUE s
3aKpEIJICHUs DJIEMEHTOB Ha IOJbEMHHUKE, TIPOMO3JKHE IEepUaTKU, HCIOIb3yEMbIe
pabouMMy, CHpPECCOBAHHbIE YACTHIBI TPYHTA, KyBallabl, HEOOXOAUMBbIE IJI CHITHUS U
YCTaHOBKH, U T. 1.

N3JIOXXKEHHUE CYIITHOCTHU U30OBPETEHUW A

[0S] Hacrosmee onucaHue OTHOCUTCS K  MAHUMOYJSILUUOHHOM  CHUCTEME,
NpeqHa3sHAaYeHHON Uil MaHUIyJSUUHA ¢ HW3HAIIUMBAE€MbIMH  I'PYHTO3ALETUISIIOMINMU
3JIEMEHTaMH, HCIOJIb3yEMBIMU MPU padoTe ¢ 3eMIIEPOHHBIM OOOpYIOBaHHEM (HANpuMep,
3KCKaBaTOPHBIM 000pyIOBaHUEM ). MaHUMYJISIIUOHHASL CHCTEMA MOXKET OOECIEUUTD JIETKOE,
ObIcTpOE M/MN OE30MacHOe CHITUE W/WIN yCTAHOBKY M3HAINUBAEMBIX I'PYHTO3aLETUISFOIINX
3JIEMEHTOB W/WIH IPYTHe MAHUITYJISIHUN C U3HAIIMBAEMBIMH 3JIEMEHTAMHU.

[06] B onHOM BapuaHT€ OCYLIECTBJIEHUS MAHUINYJSILMOHHAs CHCTEMa JJis
W3HAIMBAEMbIX TPYHTO3ALCIUISIOMMNX 3JEMEHTOB [UIsl 3€MJIEPOHHOro 00O0pyaoBaHUs
BKJIFOYAeT B ceOsl MaHMNYJIIMHUOHHBIH HHCTPYMEHT C MapOd IMOJBIDKHBIX PbUAroB IS
3axBara M BBICBOOOXKAECHHUS 3aIHEH YacTH HM3HAIMBAEMOI'O 3JIEMEHTAa U OIMOPOH IS
3aUEIUICHUs] W MOAKIAAbIBAHUs IOJ, MNEPEJHIOI0 YacThb W3HAIIMBAEMOIO 3JIEMEHTA.
MaHunyasaTop NOAAEPKUBAET U MEPEMEINACT MAaHUIYJISILIUOHHBIA HHCTPYMEHT C LEJbIO
3aUEIUICHUs] WM3HAIIMBAEMOIO0 DJJIEMEHTA M YCTAHOBKM M3HALIMBA€MOIO 3JIEMEHTa Ha
3emyiepoiiHoe  oOopyaoBaHMe W/uiau  CHATUSL ¢ Hero. KOHTpomjep  ymnpasiser
NepeMeIleHUsIMU MaHUITY JIILIMOHHOTO MHCTPYMEHTA U MaHUIIYJISTOPA.

[07] B npyrom BapuaHTe OCYILIECTBICHHMS MAHUMNYJSILUUOHHAs CHCTEMaA JJIs
U3HAIMBAEMbIX TPYHTO3ALCIUISIOMINX 3JEMEHTOB Ui 3€MJIEPOHHOro 000pyaOBaHUs
BKJIFOYAET B c€0si MHOYECTBO OTIEIbHBIX MAHHIYJISILMOHHBIX HHCTPYMEHTOB, KKIbIH H3
KOTOPBIX BKJIFOYAET B ceOsl y3es 3axBara JJisl 3aXBaTa U BBICBOOOKJIECHUS U3HAIIHBAEMOTO
5JIEMEHTa, MAHUNYJATOP, HUMEIOMUN COEIUHUTENb IJIsi OTHEJIbHOIO 3aleIyieHuss |
NEePEMEIIEHNUs]  KaXJOr0 W3  MaHMUMNYJSALUOHHBIX HMHCTPYMEHTOB U 3alECIJICHUs
WU3HAIIMBAEMOrO 3JIEMEHTA B LENSAX YCTAHOBKM W3HAIIMBAEMOIO 3JIEMEHTAa HAa OCHOBAHUE
W/WIN CHTHUSL C HEro, M KOHTPOJUIEP AJII YIPABICHUS NMEPEMEIICHUsIMA MAHUIYJISITOPA U
MaHUIY JISILUOHHBIX UHCTPYMEHTOB.

[08] B npyrom BapuaHTe OCYIIECTBICHHMSI MAaHUINYJSILUOHHAs CHUCTeMa MJis
W3HAIMBAEMbIX TPYHTO3ALCIUISIOMNX 3JEMEHTOB JUIsl 3€MJIEPOHHOro 000pyaoBaHUs
BKJTFOYAET B Ce0s MaHUMYJSILMOHHBIH MHCTPYMEHT, UMEIOIUN MPOTHUBOJIEXKAIINE HECYIIHE
MOBEPXHOCTH [UIsl 3alEIUICHUs] BBICTYNA HA W3HAIIUBAEMOM 3JIEMEHTE U OINOpYy s
3alleTUIeHUs] U BBICBOOOXKIEHUS (PUKCHPYIOIIEro OTBEPCTHUS B BbICTyIE. MaHHMyJIATOP
NOAJEP)KUBACT U MEPEMEIAeT MAaHUINYJISIMUOHHBIA HHCTPYMEHT C LEJbK 3aleIeHUs

HU3HAMIMBACMOTO 3JICMCHTA U YCTAHOBKU HU3HAIIUBACMOI'O 3JICMCHTA Ha OCHOBAHHC U/ Ujn



CHsTHUs ¢ Hero. KonTposiep ynpasisieT NepeMeeHUsIMI MaHUITy JIIUOHHOTO HHCTPYMEHTA
U MaHUMYJISITOPA.

[09] B npyroMm BapuaHTe OCYIIECTBIEHHS CHOCOO CHATHUS W3HAIIHMBAEMBIX
TPYHTO3AUECIUISIIOIIUX ~ DJIEMEHTOB, YCTAHOBJIEHHBIX HA OCHOBAaHUM 3€MJIEPOMHOrO
o0opyaoBaHusi, BKIIOYAEeT B ce€0sl NMPUCOEAMHEHHE OJHOTO M3 MHOXECTBA IUCKPETHBIX
MaHUIYJIILHOHHBIX UHCTPYMEHTOB, KaX(IbIH M3 KOTOPBIX BKIIIOYAET B ceOsl y3en 3axBara
JUIsl 3aXBaTa U BHICBOOOXKIEHUSI W3HAITMBAEMOI'O 3JIEMEHTA MaHUITYJISITOPOM, IPUBEACHHE B
JEUCTBUE MAaHUMOYJATOpA ISl Pa3sMELICHUs MNPUCOECAMHEHHOTO MAaHUIYJISILHUOHHOIO
UHCTPYMEHTa BONW3M OT M3HAMIMBAEMOIrO0 JJIEMEHTa, TMpPUBEIACHHE B JCHCTBUE
NPUCOEIMHEHHOIO0 MAaHUIYJISIMMOHHOTO MHCTPYMEHTA AJis 3alelUIeHUs] W3HAIIMBaeMOro
3JIeMeHTa, NepeMeleHne (ukcaropa, 3aKpeIUIONIero W3HAIMIMBAEMbI 3JEMEHT Ha
OCHOBaHUH, JUIsl BBICBOOOXAEHUSI OCHOBAHUS U MPUBEACHUE B IEHCTBUE MAHUITYJISITOPA IS
CTATMBAHUs U3HAIINBAEMOIO 3JIEMEHTA, 3aleMJIEHHOrO0 MaHUIyJIIUOHHBIM HHCTPYMEHTOM,
C 3eMJIEpOITHOTO 000PYAOBaHUSI.

[10] B ngpyrom BapuaHTe OCYIIECTBICHHS CHOCOO CHSTHUS H3HAIIHBAEMOTO
IPYHTO3AUEIUISIOMErO 3JIEMEHTa, YCTAHOBJIEHHOIO Ha OCHOBAHUHU, NPHUKPEIUIEHHOM K
3eMJIepOHHOMY 000pYIOBAHUIO, BKIIIOUAET B ceOs MpUBEACHUE B ASHCTBUE MAaHUMYJIATOPA,
UMEIOIIEr0 MAaHUMYJISIMMOHHBIM HMHCTPYMEHT, Ul pPa3sMELIeHUus MaHUIYJSLUOHHOIO
UHCTPYMEHTa BONW3M OT M3HAIIMBAEMOIr0 JJIEMEHTa, I[pPUBEACHHE B JCHCTBUE
MaHUIYJIIUMOHHOTO HMHCTPYMEHTA, HMEIOIIEro pbldard M ONOpy, Tak YTOOBl phIYArH
3axXBaTbIBAIM 33JHIOI0 4YacTb M3HAIIMBAEMOIO 3JIEMEHTA, a OIopa 3alelisa NEePEeIHIO
4acTh WM3HAIIMBAEMOrO 3JIEMEHTa M paclojarajach Moj Hel, mnepemelnieHue ¢gukcaropa,
3aKpPEeIISIOero U3HAMUBAEMbIH 3JIEMEHT Ha OCHOBAHMUH, JJIsl BBICBOOOXACHHSI OCHOBAHUS
IOCJI€ 3axBaTa M3HALIMBAEMOrO 3JIEMEHTAa MAaHUIYJIALIUOHHBIM HHCTPYMEHTOM H
IIPUBEICHUE B ACHCTBUE MAHUIYJIATOPA Ul CTATMBAHUSI MAHUITY IALIUOHHOIO HHCTPYMEHTA
C U3HAIIMBAEMBbIM 3JIEMEHTOM C OCHOBAHMUSI.

[11] B ngpyrom BapuaHTe OCYHIECTBICHHS CHOCOO CHSTUS W3HAIIHBAEMOTO
IPYHTO3AUEIUISIIOIIEr0 3JIEMEHTA, YCTAHOBJICHHOTO HA OCHOBAHUHU, IPUKPEIUIEHHOM K
3eMJIepOHOMY 000pYIOBaHUIO, BKIIIOUAET B ceOs MpUBEACHUE B AEHCTBUE MAaHUMYJIATOPA,
UMEIOIIEr0 MAaHUMYJSIMMOHHBIM HMHCTPYMEHT, Ul pasMELIeHUss MaHUIYJISLUOHHOIO
UHCTPYMEHTa BONMW3M OT M3HAIIMBAEMOIr0 JJIEMEHTa, T[pPUBEICHHE B JCHCTBUE
MaHUMYJSIMMOHHOIO WHCTPYMEHTA, HUMEIOIEro HEeCylHe MOBEPXHOCTH MJis 3alelyIeHUs
BBICTyTIa HA N3HAIMIMBAEMOM 3JIEMEHTE U ONOPY IS 3aleIJICHUs] PUKCHPYIOIETO OTBEPCTHUS
B BBICTyIIE, INepeMeleHne (ukcaropa, 3aKpeIUIIONIero HM3HAIMWBAEMbI 3JIEMEHT Ha
OCHOBAaHHUH, JUIsl BBICBOOOXKJEHHUS OCHOBAHHUS IOCJIE 3axBaTa HM3HAIIWBAEMOTO 3JIEMEHTa
MaHUMYJSILMOHHBIM HMHCTPYMEHTOM U NPUBEACHUE B JOCHCTBHE MAaHUIYyJIATOpaA s
CTATMBAHUsI MAQHUIYJIILMOHHOTO HHCTPYMEHTA C U3HAIIMBAEMbBIM 3JIEMEHTOM C OCHOBAHHUSI.

[12] B npyrom BapuaHTe€ OCYIIECTBICHUS CHOCOO 3aMEHbl W3HAIINBAEMBIX
IPYHTO3AUEIUISIIOIIUX  DJIEMEHTOB, YCTAHOBJICHHBIX HA OCHOBAHUSAX 3€MJIEPOWHOTIO

obopynoBaHMs, BKIIOYAET B Ce0sl MPUCOCIUHEHUE OJIHOTO W3 MHOXKECTBA OTHAEIbHBIX



MaHUIYJIILHOHHBIX HHCTPYMEHTOB, KKl M3 KOTOPBIX BKIIIOYAET B ceds y3en 3axsara
JUIsL yAEPXKAHUS M BBICBOOOXKIEHMSI M3HAIIMBAEMBIX 3JIEMEHTOB, NPUBEIECHHE B NEHCTBHE
MaHUIyJISITOpa JUisl pa3MeLIeHus MNPUCOEAMHEHHOr0 MaHHUIYJISILMOHHOTO MHCTPYMEHTa
BONM3M OT U3HOIIEHHOIO U3HAIIMBAEMOI'0 3JIEMEHTa Ha OCHOBAHHMM 3€MJIEPOHHOIO
o0opyioBaHMs, TpHUBEAEHHWE B JEHCTBHE NPUCOEIUHEHHOTO  MAHMUITYJISILUOHHOIO
UHCTPYMEHTa AJis1 3aUeIUICHUs M yJeprKaHUs M3HOLIEHHOIO H3HAIIMBAEMOrO 3JIEMEHTA,
nepeMerneHne (ukcaTopa, 3aKperuITIOMEero H3HOMICHHBIH HW3HAIIMBAEMbIH 3JEMEHT Ha
OCHOBaHUH, JJIsi BBICBOOOXKIEHHsI M3HOIIEHHOTO M3HAIIMBAEMOr0 3JIEMEHTA, IPUBEACHUE B
NEeHCTBUE MAaHUMYJISITOpA JJIsl CTATMBAHUS W3HOILIEHHOTO W3HAIIMBAEMOIo 3JIEMEHTA,
3aleTUICHHOTO MAaHHMITYJISILMOHHBIM HMHCTPYMEHTOM, C 3€MJIEPOWHOro 0o0OpyIOBaHHs,
BBICBOOOK/ICHHE M3HOMIEHHOTO HW3HAIIMBAEMOrO »JJIEMEHTa W3 MAHUIMYJSILHOHHOIO
UHCTPYMEHTa, [pUBeAeHue B  JeHCTBUE  MaHUIyJsSTOpa A pa3MelleHus
MaHHIYJIILHOHHOTO HHCTPYMEHTa BOJHM3M OT HOBOIO HM3HAIMHBAEMOIO 3JIEMEHTA,
NpUBENEHNE B JeliCTBUE MaHUMYJSIHUOHHOTO MHCTPYMEHTA JJIsl 3aLeIIeHUsl U yIep kaHus
HOBOTO H3HAIIMBAEMOI0 3JIEMEHTa, MepeMenieHne (Qukcaropa Uisi 3aKpeIuieHUs] HOBOTO
M3HAIIMBAEMOr0 3JIEMEHTA Ha OCHOBAaHUM U INpUBEJIECHHE B AEHCTBHE MAaHUITYJISILIMOHHOIO
MHCTPYMEHTa Uil BBICBOOOXKIEHHS HOBOTO M3HAIIMBAEMOrO 3JIEMEHTa Ha OCHOBAaHHHU
3eMJIEPOHHOr0 000y JOBAHUS.

[13] B npyrom BapuaHTe OCYIIECTBIEHHS CHOCOO CHSATHUS W3HAIIHWBAEMBIX
ITPYHTO3AUEIUISIIOIINX ~ 3JIEMEHTOB, YCTAHOBJIEHHBIX HA OCHOBAaHHUM 3€MJIEPOWHOrO
o0opynoBaHMsi, BKJIOUaeT B ceOsg pydyHOE IPUBENCHHE B JEHCTBUE MAHUIYJISATOPA,
UMEIOLIET0 MYJbTUILIMKATOP YCUJIMHM oOneparopa M MaHUMYJSILUOHHBIM HHCTPYMEHT, C
LEJIbI0 pa3MEIIeHUusT MaHMIMYJSALMOHHONO MHCTPYMEHTa BONM3M OT HM3HAIIUBAEMOIO
JJIeMEeHTa Ha 3eMJIEPOHHOM 00OpyIOBaHHM, NMPUBEIECHUE B NEHCTBHE MAaHMITYJSIHIUOHHOTO
UHCTPYMEHTA [Jis HaJEXKHOIO yIEp KUBAHUs HU3HAIIMBAEMOTrO 3JIEMEHTA, NepPEMEIlEHUe Mo
MEHbIIEH Mepe OAHOro (Qukcaropa, yICpPKUBAIOIIErO W3HAIIMBAEMbIH 3JIEMEHT Ha
3eMJIEpOHHOM OOOPYIOBaHUH, MJIsi BBICBOOOXKIEHUS 3EMJIEPOMHOrO OOOpYyIOBaHUS H
pyYHOE IMpUBEIEHHE B JEHCTBUE MAHHUIYJATOpA ISl IEPEMELIECHUs H3HAIINBAEMOI0
SJIEMEHTa, YAEPKUBAEMOr0 MAHMMYJSIHUOHHBIM HHCTPYMEHTOM, OT 3€MJIEPOIHOro
0o0opyIoBaHUs MOCTIE MepeMeleHus Gukcaropa.

[14] B npyrom BapuaHTe€ OCYIIECTBICHUS CHOCOO 3aMEHbl H3HAIINBAEMBIX
TPYHTO3AUEIUISIIOIINX ~ 3JIEMEHTOB, YCTAaHOBJIEHHBIX HA OCHOBAHHUM 3€MJIEPOWHOrO
obopynoBaHmsi, BKJIIOUaeT B ceds pydyHOE MPUBENCHHE B JCHCTBUE MAHUIYJISATOPA,
HUMEIOIIEro MyJIbTUIUIMKATOP YCHJIMH oleparopa U MaHUMYJISLUOHHBIH MHCTPYMEHT, AJis
pa3MeIneHs] MaHUIYJIIHHOHHOTO MHCTPYMEHTa BOJIM3H OT M3HOIMIEHHOTO W3HAIIMBAEMOTO
3JIEMEHTa Ha 3eMJIEPOWHOM O0OpYyIOBAaHWHU, NMPUBENCHHE B JCHCTBUE MaHUMYJISIHOHHOTO
UHCTPYMEHTa JJIsl HAAEXXHOIO YJEp>KUBAaHMUS W3HOILIEHHOIO H3HAIIMBAEMOIO 3JIEMEHTA,
nepeMelIeHne Mo MeEHbIIeH Mepe OAHOro (Qukcaropa, yAEp>KUBAIOIIETO W3HOIIECHHBIN
U3HAIIMBAEMbIH 3JIEMEHT Ha 3€MJIEpOIHOM 00OpYJOBaHUH, MAJiI BBICBOOOXKIEHUS

3eMJIEpOHHOro OO0OpPYAOBaHMs, PYYHOE MPHUBEICHHUE B JEHCTBHE MAHHUIYJSITOpPA IS



NepEeMEILEHUs HU3HOLIEHHOTO WU3HALIUBAEMOTI0 SJIEMEHTA, Y IEPIKUBAEMOTO
MaHUIYJIILMOHHBIM HHCTPYMEHTOM, OT 3€MJIEPOHHOro 00O0pyHOBaHUs, BbICBOOOXKIECHHE
WU3HOLIEHHOr0 M3HAIIMBAEMOIO 3JIEMEHTA U3 MaHUIYJISUUOHHOIO MHCTPYMEHTA, Py4HOE
NpUBEACHHUE B JCUCTBHE MAaHUIYJATOpA JUIsl  pPa3sMELICHUsT MAaHUIYJISILUOHHOIO
MHCTPYMEHTa BOJIM3M OT HOBOTO H3HAIIMBAEMOIO 3JIEMEHTa, NPUBEIEHUE B IEHCTBUE
MaHUIMYJSIMMOHHOIO MHCTPYMEHTA JUIsl HAAEXKHOTO YAEPXKUBAHUS HOBOIO M3HALIUBAEMOIO
5JIEMEHTA, PY4YHOE MPUBEACHHE B JACHCTBHE MAaHMUIYJSATOpPA s pPa3sMELlEHUss HOBOTO
W3HAIIMBAEMOTO 3JIEMEHTA, VYJAEPKUBAEMOI'O MAHUIYJSITOPOM, B TMOJIOKEHUM Ha
3eMJIEpOHHOM 000pYIOBaHMH, NEpeMelIeHne MO0 MeHbIIed Mepe onHoro (Qukcaropa mis
yIEp>)KMBAHUS HOBOTO H3HAIIMBAEMOrO 3JIEMEHTA Ha 3E€MJIEPOMHOM OOOpYIOBaHUHU U
BBICBOOOKICHHE HOBOI'O U3HAIMBAEMOI0 3JIEMEHTA U3 MAHUITYJIILIHOHHOTO HHCTPY MEHTA.

[1S] B npyrom BapuaHTe OCYIIECTBICHHMS MAaHUINYJSILUOHHAs CHCTEMa JJIs
U3HAIMBAEMbIX TPYHTO3ALCIUISIOMINX 3JEMEHTOB JUIsl 3€MJIEPOHHOro 00O0pyaoBaHUs
BKJIFOYaeT B ce0s MNpPUBOAMMBIN B JACHCTBHE BPYYHYIO MaHHMYJSATOP, HMMEIOIIUN
MyJIbTUIUITMKATOP YCUJINM ONepaTopa, U MaHUMYJISUUOHHBIA MHCTPYMEHT, COEIMHEHHBIN C
MaHHIYJIITOPOM M HUMEIOIIMA y3eNn 3axBaTa Mjisl YAEPXKaHUi W BBICBOOOXKICHUS
U3HAIIMBAEMOIr0 JJIEMEHTA NPH CHATHU H3HAIIUBAEMOIO 3JIEMEHTa C 3€MJIEPOMHOIO
o0opyoBaHHMsl W/WIM €ro YyCTaHOBKE Ha »3TO0 oOopynoBaHue. B omHOM BapuaHTe
OCYIIECTBJICHUs] MaHUIYJSATOP MPEACTaBIsieT CcoOOW  «YMHOE»  BCIIOMOTaTelbHOE
ycTpoiicTBO. B apyrom BapumaHTe OCYIIECTBJIEHHS MAHMUIYJSATOP BKIIOYAeT B ceds
OanaHCHPOBIIUK HHCTPYMEHTOB.

[16] B npyrom BapuaHTe OCYILIECTBICHHWSI MAHUINYJISIUUOHHAs CHUCTEMaA JJIs
W3HAIINUBAEMbIX TPYHTO3ALCIUISIIONINX 3JIEMEHTOB JJIsl 3€MJIEPOMHOro 000pyIOBaHUS
BKJIFOYAeT B ce0s KpaH, TaKEJIAXKHYIO CUCTeMy ¢ OaJlaHCHPOBIIMKOM HHCTPYMEHTOB B
KQueCTBE MYJIbTUIUIMKATOPA BEPTUKAIBHBIX YCUJIMH oOmepaTtopa W MaHHUIYJISLMOHHBIN
UHCTPYMEHT C pblYaramu Jyisi 3aXBaTa U BBICBOOOXKAECHUSI M3HAIIUBAEMOTO 3JIEMEHTA.

[17] B npyroMm BapuaHTe OCYILIECTBICHUS MAHUIYJALUOHHAs CUCTEMA BKJIIOYAET B
ce0s1 MAaHUNYJITUOHHBI UHCTPYMEHT JJIsl CHSITUS U3HAIINBAEMOTO 3JIEMEHTA C OCHOBAHHSI,
BKJTIOYAIOIIUH B ceOst pblYaru ¢ HECYIUMH OBEPXHOCTSIMHU TSI 3aLETUICHHS] TOBEPXHOCTEH,
MONEPEYHbIX OTHOCHUTEIBHO OCH H3HALIMBAEMOIO 3JIEMEHTA, W ONOpy s 3alelyIeHUs
NepeHe 4YacTH M3HAIIMBAEMOro 3jeMeHTa. llpuBox cMemaer OAHYy M3 HeECylleH
MOBEPXHOCTH MM YIOPHOM NOBEPXHOCTH U MNPHUKIAABIBACT CXKUMAKOIMIYK CUIYy K
W3HAIIMBAEMOMY 3JIEMEHTY B OCEBOM HAIpaBjeHUH. B Apyrom BapuaHTe OCYLIE€CTBICHUS
MaHUIMYJSILMOHHAsT CHUCTEMa BBITATMBACT MAHUMYJISIHMOHHBI MHCTPYMEHT B AKCUAIBHOM
HaNpasJICHUH, OTAENSAS] U3HAIIUBAEMBIN 3JIEMEHT OT OCHOBAHMSL.

[18] B onpyrom BapuaHTe OCYIIECTBICHHMSI MAaHUINYJSIUUOHHAs CHUCTEMa MJIs
pa3MeIleHns] HW3HAIIMBAEMOTO 3JIEMEHTa BKIIOYaeT B ceOs IIapHUPHBIA pblH4ar c
MaHUMYJSILMOHHBIM HHCTPYMEHTOM Uil Pa3sMELICHHUs WU3HALIUBAEeMOIO 3JIEMEHTa U KpaH
JUIsl TOAJIEPKKU M3HAIIMBAEMOro 35ieMeHTa. MaHuyIaUOHHas CUCTEMA MOXKET BKJIKOYaTh

B cebsl TakeIa)KHbIi HHCTPYMCHT MCXKIAY KPAHOM W HU3HAIINBACMBIM 3JICMCHTOM IJisd



3aLETUICHUs] MAHUNYJISIIUOHHOTIO MHCTPYMEHTA.

[19] B npyroMm BapuaHT€ OCYILIECTBICHHUS MAHUIYJISLUOHHAs CUCTEMA BKJIIOYAET B
ce0sl IapHUPHBIN pblUar, KOTOPBIH 3aLeIIsieT MHOXECTBO MHCTPYMEHTOB, KaXKABIH U3
KOTOPBIX BBIMOJIHAET OTIACNbHYIO (YHKIUIO M0 OTAEJICHHIO M3HAIIUBAEMOI'O 3JIEMEHTA OT
OCHOBaHMs. B ApyroM BapuaHTe OCYILECTBICHHUS U IIAPHUPHBIN pblYar, U UHCTPYMEHT
BKJIFOYAIOT B C€0s1 COOTBETCTBYIOLIUIT pa3beM MUTAHUS, YePe3 KOTOPBIH MUTAHUE TOJAETCS
Ha UHCTPYMEHT IPHU 3aLeIUVICHUH pblyara 3a UHCTPY MEHT.

[20] B npyrom BapuaHTe OCYILIECTBJICHUS MAHUITYJISILUOHHAS CUCTEMA Il 3aMEHBI
U3HAIMBAEMbIX 3JIEMEHTOB Ha 3€MJIEPOMHOM OOOPYAOBAaHUHM BKIIIOHAET B CeOsl CHCTEMY
00paboTKu H300pakeHui, KOTopas coOupaeT M300paKeHUsT MU3HAINIMBAEMOIrO 3JIEMEHTa U
ompenensieT KOOPAUHATH 0a30BOM TOYKH HAa M3HAITUBAEMOM 3JIEeMeHTe. B npyrom BapuaHTe
OCYIIECTBIICHHsI cucTeMa 00padoTKN U300paKEHHI OMpenensieT KOOPAUHATHI ABYX 0a30BbIX
TOYEK C H3BECTHBIM pPACCTOSHUEM MeXJy HUMHU. B 1IpyroM BapuaHTe OCYIIECTBIEHUS
6a30Bble TOUKM HA WM3HAIIMBAEMOM 3JIEMEHTE pa3Memaer omneparop. B apyrom Bapuante
OCYIIECTBIICHHs OA30BbI€ TOUKU NMPEACTABIISIOT COOOH YTrOJIKOBBIC OTPXKATEIH.

[21] B onpyrom BapuaHTe OCYIIECTBICHHMSI MAaHUINYJSIUUOHHAs CHUCTeMa MJis
OTAENICHUsI M3HOLIEHHOIO H3HAIIMBAEMOIO 3JIEMEHTA OT CMEXKHOTO 3JIEMEHTa COACPXKUT
LHIAPHUPHBIA pblYar M MaHUNYJSILMOHHBIM HHCTPYMEHT, NPUCOEAMHEHHBIM K pblyary,
NpUYEeM MaHHUIYJISIIUOHHBI MHCTPYMEHT BKJIIOYAET B ce€0s PBIYKHBIH HHCTPYMEHT, NPHU
5TOM MAaHMNYJSIHUOHHBIMI HMHCTPYMEHT IIOBOpPAYMBA€T pPbIYAKHBIH HHCTPYMEHT B
IMPOCTPAHCTBE MEXJYy HW3HAIIMBAEMBbIM DJIEMEHTOM U CMEXHBIM 3JIEMEHTOM, OTIENss
U3HAIIMBAEMBbIH 3JIEMEHT OT CMEXKHOIO DJIEMEHTA.

[22] B npyrom BapuaHTe OCYILIECTBICHHMS MAHUIYJISLMOHHAs CHUCTeMa JJis
OTAEJICHUsI U3HOLIEHHOIO0 HU3HAIIMBAEMOIO JJIEMEHTA OT CMEXHOTO 3JIEMEHTa COAEPHKUT
MIAPHUPHBIN pplYAr U MaHUMYJIALUOHHBIA HHCTPYMEHT, COEIUHEHHBIN C pblYaroMm, Npu4eM
MaHHIYJIIUHOHHBIA HMHCTPYMEHT BKJIIOUYAaeT B ce0s BBICTYNAIOIIHME Ha3aJ pbluaru C
HECYIUMH TMOBEPXHOCTSIMU U TMPHUBOJABI, COCIUHEHHbIE C pbhluaramu, JJisi BO3JEHCTBHUS Ha
U3HAIIMBAEMbIH B3JIEMEHT U CMEXXHBIH 3JIEMEHT B IPOTUBOIOJIOKHBIX HAIPABIEHUAX C
LEJIbIO OTAENIEHMs] U3HAIIMBAEMOTI0 3JIEMEHTa OT CMEXHOI0 3JIeMeHTa. B npyromMm Bapuante
OCYILIECTBJICHUS] MaHUMYJISIUOHHAS CUCTEMa ITOMEIIAeT CHAThIM W3HAIIUBAEMbIH 3JIEMEHT B
KOpP3UHY Ha BCIIOMOTaTEJIbHOM TENEXKE, KOTOPYK MOKHO NEPEeBEPHYTh MJIs YTUIM3ALUU
3JIEMEHTOB.

[23] B npyrom BapuaHTe OCYIIECTBICHHMSI MAaHUINYJSIUUOHHAs CHUCTeMa MJis
NONJEPXKKH HW3HAIIMBAEMOTO 3JIEMEHTA BKIIIOYaeT B ceOs I[MapHUPHBIA pblYar u
MaHUMYJISILUOHHBIIT UHCTPYMEHT, CO€IUHSEMBINH C pbluaroM, NpUYeM MaHUMYJISILHOHHBIN
UHCTPYMEHT HMEET HECYIyI0 MOBEPXHOCTb MJIsi 3aUEIUICHHs] BBICTYNIA W3HAIINBAEMOIO
5JIEMEHTA, BBICTYNAOIINE HA3aJ pblYaru, KOTOPbIE 3aLECIUISIIOT W3HAIINBAEMBIN 3JIEMEHT, U
BpalllaTeIbHbI MHCTPYMEHT ISl 3aleIUIeHdss U IOBOPOTa Pe3b00OBOTO (PUKCHUPYIOLIErO
KOMITOHEHTA.

[24] B npyroM BapuaHT€ OCYILIECTBIICHUS MAHUIYJISALUOHHAs CUCTEMA BKJIIOYAET B



ce0s1 peprkarenp UIsl MOJA4YM HW3HAIIMBAEMBIX 3JIEMEHTOB, KOTOPBIH BKIIKOYAET B cels
MOBOPOTHBIM MarasuH C MHOXECTBOM TOJIOBOK HMHCTPYMEHTOB, yIEpP>KHUBAIOLIUN
WU3HAIIMBAEMBbIE 3JIEMEHTHI B PAAUATIbHBIX MMOJIOKEHUAX, IPUBOJ, IJIsl BPALLlCHUs] MarasuHa u
KOHTPOJUIEP, COCAUHEHHBIH C MPUBOAOM Uil BpalIEHUsl Mara3uHa W pasMelleHUus
U3HAIIUBAEMOI'0 3JIEeMEHTa B (PUKCHUPOBAHHOM NO3MLMM A H3BIEeYeHHs. B npyrom
BAPHAHTE OCYINECTBIICHHS MAaHHUIYJSIUOHHAS CUCTEMa BKIIOUaeT B ceOs IapHUPHBIN
pel4ar, KOTOpPBIH BO3Bpamaercs B (UKCHUPOBAHHOE IOJOKEHHE [UIsl J0CTyna K
(UKCUPOBAHHOMY TOJIOKEHHUIO Mara3uHa.

[25] B npyrom BapuaHTe OCYILIECTBICHUS MAHUMYJSILUOHHAS CUCTEMa ISl CHSITHUS
W3HAIMBAEMOTO 3JIEMEHTa C 3eMJIEpOHHOro o0OpynoBaHUS BKIIOUAaeT B ceds
MaHHITYJIILHOHHBIA WHCTPYMEHT I MOBOPOTa Pe3bOOBOrO KOMIIOHEHTA W3HAIIMBAEMOTO
5JIEMEHTA U MaHUMYJISILMOHHBIM MHCTPYMEHT AJIs1 MOAAEPKKH U3HAIINBAEMOro 3yieMeHTa. B
JPYyrOM BapHaHT€ OCYLIECTBJICHUs MAHUMYJSILUOHHBIM MHCTPYMEHT J[UIsl BpalleHUus
pPe3p00BOro KOMITIOHEHTA BCTABJISIET MOBOPOTHBIM HMHCTPYMEHT B yIiIyOneHue pe3pOoBOro
KOMIOHEHTa. B apyrom BapuaHTe OCYIIECTBICHHUSI MAHUNYJSILUOHHBIA HMHCTPYMEHT
MOBOPAYUBAET PBIYAXKHBIM HHCTPYMEHT B 3a30p€ MEXAY W3HAINIMBAEMBIM 3JIEMEHTOM H
CMEXHBIM 3JIEMEHTOM. B npyromM BapuaHTe OCYIIECTBJIEHUs MIAPHUPHBINA pblYar 3aLeruisieT
MaHHUMYJISILUOHHBIM HHCTPYMEHT.

[26] B npyrom BapuaHTe OCYIIECTBJIICHHUS MAaHUMYJISILMOHHAS CUCTEMa ISl CHSITHS
M3HAIINBAEMOTO 3JIEMEHTAa C 3eMJIepOHHOro oOOpynOBaHUs BKIIOUAaeT B  ceds
MaHUIMYJSILMOHHBIM ~ MHCTPYMEHT Ui NONJAEP)KKM M3HAIIMBAeMOro DJJIEMEHTa, a
M3HAINBAEMBbIH 3JIEMEHT BKIIIOYAET B c€0sl YCTPONCTBO CBSA3HM, KOTOPOE NepenaeT AaHHbIE
Ha UHCTPYMEHT MPU MOMOLIUA UHCTPYMEHTA, 3aXBaThIBAOIIErO U3HAIINBAEMbIN 3JIEMEHT.

[27] B npyrom BapuaHTe OCYIIECTBIEHUS CIIOCOO CHATHS N3HAINBAEMOIO 3JIEMEHTA
BKJIFOYAET B Ce0s OTIPABKY KOMAaH/IbI C MyJIbTA IUCTAHLMOHHOTO yIIPaBJICHHs Ha MPOLECCOP
MaHUMYJSILMOHHOW CHCTEMBI, MPUEM KOMAaHabl MPOLECCOPOM, BBINOJIHEHUE KOMAaHIBI
IPUBOJOM MAHUNYJSLMOHHOIO MHCTPYMEHTA U 3axBaT MW3HAIIMBAEMOI'O 3JIEMEHTA
pbl4aramu, COEIUHEHHBIMU C IPUBOJIOM.

[28] B npyrom BapuaHTe OCYIIECTBICHHMS MAaHUINYJSLUOHHAs CHCTEMaA JJIs
W3HAIIMBAEMbIX  3JIEMEHTOB  COJEPXKUT  MAHUIYJISITOP,  BBIMONHSIOMHA — QYHKLIHH
MyJbTUIUIMKATOpA  YCWIHMHM  Omeparopa, M  COEAMHEHHBI C  MaHUMNYJSTOPOM
MaHUMYJSILUOHHBIM MHCTPYMEHT C pbluaramu JUisl 3aXBaTa W3HAIIMBAEMOro 3jeMeHTa. B
JPYyrOM BapHaHTe OCYLIECTBICHUs MAaHUNYJSLUOHHAs CUCTEMa il H3HAIIWBAEMBbIX
3JIEMEHTOB COJIEPXKUT KpaH, TAKEJIAXKHYIO CHUCTEMY C OalaHCHPOBIIMKOM HHCTPYMEHTOB,
BBIMIOJIHSIFOINYIO (PYHKLUIO MYJbTHIUIMKATOPA BEPTHKAIBHBIX YCHJIMH oOmeparopa, H
MaHHMIYJIILHOHHBIA HHCTPYMEHT C pblYaraM JJIsl 3aXBaTa U BbICBOOOXKICHHS 3a/IHEH 4acTu
U3HAIIMBAEMOI0 SJIEMEHTA.

[29] B npyroMm BapuaHTe OCYLIECTBICHUS MAHUIMYJSIUUOHHBIA MHCTPYMEHT MOXKET
BKJIFOYaTh B Ce0s MHOXECTBO OTHAENbHBIX TOJIOBOK WHCTPYMEHTA, BBINIOJIHEHHBIX C

BO3MOXHOCTBIO MaHI/Il'Iy.]'IﬂI_[I/Iﬁ C pa3/iIMYHbIMHU H3HANINBACMbIMU T'PYHTO3ALCIIAOIINMHA



UHCTpyMeHTamMu. B oaHOM BapuaHTe€ OCYLIECTBJICHHs MAaHUMYJSIHUOHHBIA WHCTPYMEHT
BKJIFOYAET B ce0sl MEpPBYIO TOJIOBKY MHCTPYMEHTA ISl HAKOHEUYHHKOB U BTOPYIO T'OJIOBKY
UHCTPYMEHTa MJIsi agantepoB. B ApyroMm BapuaHTe OCYILIECTBICHUS MAaHHUITYJISILMOHHBIN
UHCTPYMEHT BKJIIOYAeT B Ce0s MEPBYIO TOJIOBKY MHCTPYMEHTA IJIsi MAHUIYJSALMH C
U3HAIIMBAEMbIM 3JIEMEHTOM OJHOTO pa3Mepa H BTOPYIO TOJOBKY MHCTPYMEHTA IJis
MaHUIYJSIUMM C HW3HAIIMBAEMbIM JJIEMEHTOM Jpyroro pasmepa. B gpyrom BapuanTe
OCYLIECTBJICHUsI OJHA I'OJIOBKA MHCTPYMEHTA NpeAHa3HavYeHa 1JIsi HAKOHEYHUKOB, a JIpyras
rojIOBKa MHCTPYMEHTA MNpeJHa3HadeHa Il KOXXYXOB. BO3MOXHBI JApyrue KOHCTPYKLUH,
BKJIFOYAsT MaHHUMYJISILMOHHBIE HHCTPYMEHTBI MO CYIIECTBY C JIFOOBIM YHCIOM TOJIOBOK
UHCTPYMEHTA.

[30] B npyrom BapuaHTe OCYIIECTBICHUS, MAHUMNYJSIHUOHHBIM HWHCTPYMEHT
BKJIFOYAeT B Ce0sl MOBOPOTHBIA CTOJ I YHPOILIEHHUs] MO3WLMOHHPOBAHHS MHOMXECTBA
rOJIOBOK MaHUIYJIIHUOHHOIO HHCTPYMEHTA IJIs1 3aUETUICHUs] H3HAINBAEMOIO JJIEMEHTA.

[31] B napyrom BapuaHTe OCYLIECTBICHUS MAaHUIYJISALUOHHBIA WHCTPYMEHT
BKIIFOYaeT B ceOs Kapkac W 1O MEHbIIEeH Mepe OJHY TOJOBKY HWHCTPYMEHTa IS
MAaHUMYJSILUMA €  W3HAIIMBAEMBIMHM  TPYHTO3AUCIULIIOIIMMHU  3JIEMEHTAaMHu, YIPyro
COEIMHEHHYIO C KapkacoM. Takoe ympyroe coenuHeHue obOecrmeunBaeT CBOOOdY
NepEMEIIeHNs], KOTOopas YIPOIIAeT 3aleIUIeHHe C H3HAIIWBAaeMbIM 3JIEMEHTOM /MU
KOMITEHCHPYET Ne(EeKThl B OCHOBHOM MAHHIYJISTOPE, MOAIEPKUBAIOIIEM HHCTPYMEHT.

[32] B agpyrom BapuaHTe OCYLIECTBICHUS MAaHUIYJISALUOHHBIA WHCTPYMEHT
BKJIFOYaeT B ce0s omopy Uil YAEpP)KMBAHUS HW3HAIMIMBAEMOr0 TIPYHTO3ALETUISIOIIEr0O
5JIEMEHTa 3a BBICTYNAKOLUKM JJIEMEHT, TaKOW KakK BBICTYIl WM MEpeaHsis 4YacTb
HAaKOHEYHHKa, OOECHMeYEeHHBbIH Uil MOJNEPKKU APYyroro H3HAIIMBAEMOIO 3JIeMeHTa. B
OJHOM BapHaHTE OCYIIECTBICHHs omopa oOpasyeT IOJOCTb, B KOTOPOH pa3Memaercs
BBICTYII, U IEPKATeb, IPENATCTBY FOIIUN U3BJICUEHUIO BBICTY 1A U3 OTIOPHL

[33] B napyrom BapuaHTe OCYIIECTBICHUS MAaHUIYJISALUOHHBIA HWHCTPYMEHT
NPUBOJMTCS B ICHCTBUE OMEPATOPOM YIAIEHHO, YTOObI MAHMIYJISILMH C U3HAIIHBAEMBIMHU
3JIEMEHTaMH MOTJIM MPOUCXOIUTh Oe3 KOHTAKTa ONeparopa C 3JIEMEHTOM U 4TOObI OnIeparop
HaXOJUJICSl Ha NMPUEMJIEMOM PACCTOSHUU OT M3HAIIMBAEMBbIX 3JIEMEHTOB JJIsl YMEHbIICHUS
pUCKA TPAaBMHUPOBAHUSI.

[34] B npyroMm BapuaHTe OCyLIECTBICHUS MAHUMYJSIUUOHHBIA MHCTPYMEHT MOKET
BKJTFOYATh B c€0sl COEIUHUTEN b, TPUEMJIIEMBIH I OOBIYHOTO KPEIUJICHUS K PYKOSTH KOBIIA
SKCKaBaTopa WJIH IPyroMy MaHHMIYJATOPY (HarmpuMep, YCTAaHOBJICHHOMY Ha TI'PYy30BHKE
THIPABINYECKOMY Kpany). [IpuMeHeHne Takoro COeOMHHTENsT 00ECIeYNBaeT JIETKOE U IO
CyLIE€CTBY YHHUBEpPCAJIbHOE MPUMEHEHHE MAHHUIYJSIIUOHHOTO HMHCTPYMEHTA NPU TOPHBIX
pa3paboTkax u CTPOUTENIbCTRE.

[35] B npyrom BapuaHTe OCyLIECTBICHUS MAHUIMYJSIUUOHHBIA MHCTPYMEHT MOKET
BKJIFOYaTh B ce€0s MO MeHbIIEH Mepe OIHY TOJIOBKY HWHCTPYMEHTa Uil HaAeKHOIO
YAEp>KUBAHUsI H3HAIIMBAEMOIO0 TIPYHTO3AUECIUISIOIErO BJIEMEHTA W COCIMHEHHE JUls

(I)I/IKCEU_II/II/I N3HAMINBACMOT'0 TPYHTO3ALUCIUIAIOIICTO 3JICEMEHTA MPU IMMOMOIIHN TaKCIAXXKHOT'O



yCTPOMCTBA WM MOABEMHON NpOyHIUHBL. Takas KOMOMHAUMS 3JIEMEHTOB OOeCredynBaeT
YHUBEPCAJIbHOCTh NpPU 3ALCIUICHUU, MAHUNYJSIHUIX W MEPEMELICHUSAX H3HAIIMBAEMbIX
5JIEMEHTOB. B OHOM BapuaHTEe OCYIIECTBIECHUS COCAMHEHHUE YTOIUIEHO BHYTPb HMXKHEH
YaCcTH MaHUMNYJISIUOHHOTO MHCTPYMEHTA Ui yAOOHOIrO NMPHUCOEAMHEHHUs H3HAIIMBAEMbIX
2JIEeMEHTOB Oe3 HapyIleHHs CIOCOOHOCTH MaHMIYJISIHUOHHOIO HMHCTPYMEHTa YCTOHYHMBO
CTOSATH Ha 3eMIJIE.

[36] Brimeyka3aHHbIE acCHEKTbl, BAapUAHTbl OCYIIECTBICHUS U HIPUMEPbI MOXKHO
UCIOJIb30BAaTh HE3aBHCUMO, WJIM COBMECTHO C ABYMs miu Oosiee u3 HuX. UTOOBI MOJy4YUTh
Oosiee MOJIHOE MPEACTaBIIEHHE O MPEUMYIIECTBAX M MPU3HAKAX ACIEKTOB HU300pETeHHs,
MOXHO OOpaTuThCsi K TMPEACTABICHHOMY Jajie€ ONHCAHUKD M CONPOBOAUTEIBHBIM
PUCYHKaM, KOTOPBIE OMHUCHIBAIOT U MPEACTABIISIIOT Pa3iMuHbie KOH(DUTYypalMu U MOHSITHS,
OTHOCSIIUECS K HACTOSLIEMY ONTUCAHHUIO.

KPATKOE OIIMCAHUE I PAONYECKHUX MATEPUAJIOB

[37] ®@ur. 1 npencrasnsier codbol BUI B MEPCIEKTUBE MAHUIMYJISIIUOHHONW CUCTEMBI,
YCTaHOBJICHHOH HA IPy30BUK CMEXXHO C KOBIIOM C H3HAIIMBAEMbIMHU 3JIEMEHTAMHU.

[38] ®ur. 2 mnpencraBnser coOOll BUA B TEPCHEKTHBE MAHUITYJISLHOHHOTO
UHCTPYMEHTA.

[39] ®ur. 2A mnpencrasnser coOOH BHI B NEPCHEKTHBE MAHHUITYJISILHOHHOTO
UHCTpyMeHTa no Pwur. 2.

[40] Dur. 2B mnpencraenser coOoil BuA COOKYy B BEPTHKAJIBHOW MNPOEKIUU
MaHUMYJSILMOHHOIO HHCTpyMeHTa 1o Pur. 2.

[41] ®ur. 3 mnpencrasisier coOOW BHUA B MEPCHEKTHBE TI'PYHTO3ALETUISIIOIIETO
UHCTPYMEHTA.

[42] Dur. 3A mnpencraenser coOOlf BHA B MNEPCHEKTHBE KPOMKH KOBIIA C
MIPUCOEAUHEHHBIMU I'PYHTO3ALECIUISIOIIUMU HHCTPYMEHTAMHU.

[43] Dur. 4 npencraenseTr coOOW BHUA B MEPCIEKTUBE C MPOCTPAHCTBEHHBIM
pasneneHneM KOMIIOHEHTOB 3y 0a Ha KPOMKE KOBIIIA.

[44] Dur. 5 mnpencrasnser coboit Bua cOOKYy B BEPTUKAIBHON MPOSKIUU
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 rPy HTO3ALSIUISIOMHA 3y 0.

[45] Dur. 6 npencraenser coboil BuA COOKY B BEPTUKAIBHOW MPOEKIUU
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 rPy HTO3ALSIUISIOMHHA 3y 0.

[46] Dur. 7 mpexncrasnsieT coOOl BHA CBEPXY MAHHUITYJISIHHOHHOTO HWHCTPYMEHTA,
Y ISP KUBAOIIETO I'PyHTO3ALEIUISIIOMUH 3Y0.

[47] Dur. 7A npexacraBmsier coOod BuA COOKY B BEPTHKAIBHONH MNPOSKIUU
MaHUMYJSIHMOHHOIO HHCTpyMeHTa no dwur. 7.

[48] Dur. 8 mnpencrasmsier coboil BuUA COOKY B BEPTUKAIPHOW MPOSKIUU
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 Py HTO3aLeIUISIOIUH 3y 0.

[49] ©ur. 8A mpexncraisieT coO0H BU B pa3pe3e MaHUITYJIIIUOHHOTO HHCTPYMEHTA
no dur. 8 Baoab TuHUN A-A.

[S0] Dur. 9 mnpencrasnsier coboii BuUI COOKY B BEPTUKAIBHONW MPOEKLUH
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U3BJIEKAOIIETO HHCTPYMEHTA U 3eMJIEPOHHOTO 3y0a.

[S1] ©ur. 9A npencrasisier coOol mMOAPOOHBINM BHUJ H3BJIEKAIOIMIETO WHCTPYMEHTA
no @ur. 9 B HanpasieHUu A.

[52] Pur. 10 mnpencrasisier coboit BuA COOKYy B BEPTUKAJIBHOW MNPOEKIUU
U3BJICKAIOIIEr0 HUHCTPY MEHTA.

[S3] @ur. 10A npencrasisier coOOl BUI B pa3pe3e U3BJIEKAIOIIETO HHCTPYMEHTA IO
@ur. 10 Bgonb nuanu A-A.

[S4] ©ur. 10B npexacrasnsieT coOoil BUI B pa3pe3e U3BICKAIOMIEr0O HHCTPYMEHTA IO
®wur. 10 Bgonps no nunun B-B.

[S5] ®ur. 11 npencraenser coOoii Bua COOKYy TaKeNaKHOTO HWHCTPYMEHTA,
UCIIOJIb3YEMOT0 ¢ KPAHOM, Y IEP>KUBAIOIIUM 3€MJIEPOUHBIH 3y 0.

[56] ©ur. 11A npencrasisier coboii BUI B MEPCIIEKTHUBE TaKEIAKHOTO UHCTPYMEHTA,
HCIOJIb3YEMOI0 C KPaHOM, YAEP>KUBAOIINM aJanTep.

[S7] ®ur. 11B mnpencrasiasier coOOW BHI B MNEPCHEKTHBE aAJbTEPHATUBHOTO
TaKeJKHOTO UHCTPYMEHTA JJIsl NOAAEPKKHU afanTtepa.

[58] ®ur. 12 mpencrasnsier cobOil BUA B MEPCMNEKTHBE H3HAMMBAEMOTO y3Ja C
0a30BBIMU TOUKAMH.

[59] @ur. 13 nmpencrasnsier codoli BuA cOOKY B BEPTUKAIBHOW MPOESKLHH KaMepPhl U
M3HAIUBAEMOT0 y3J1a ¢ 0230BBIMH TOUKAMH.

[60] ©ur. 13A mpexncrasnsier coboil BUI B NMEPCIEKTHBE U3HAIMINBAEMOTrO y3Jja IO
@ur. 13 u n300pakeHus: ¢ Kamepsl ¢ pa3HbIX TOUEK 0030pa.

[61] ©ur. 14 npencrasnsier coOoOil BUI B MEPCHEKTHBE KOPIyCca UHCTPYMEHTA C
yHIpyrou Onopomu.

[62] Dur. 15 mnpeacrasnser coOOi BHA B MEPCHEKTUBE MAaHUITYJISIAOHHOTO
MHCTPYMEHTA.

[63] Dur. 16 npencraenser coOOW BUA B MEPCINEKTUBE MAHUITYJISILUOHHOTO
uHcTpyMeHTta o dwur. 15, nosepuyroro Ha 180°.

[64] Dur. 17 npencrasisier coOOM BUI B MEPCHEKTHBE MAHUITYJIIIMOHHON CHUCTEMBI,
YCTQHOBJICHHOW HA IPy30BUKE, C MAara3uHHBIM AEpKaTeleM Il U3HAIIUBAEMbIX 3JIEMEHTOB.

[65] Dur. 18 mnpencraBnsier coboit BuA COOKYy B BEPTUKAJIBbHOW MNPOEKIUU
TPEXOCHOI'O COEAUHEHHUSI.

[66] Dur. 18A npencrasnsieT cOOO# BUA B MEPCHEKTUBE TPEXOCHOTO COSAUHEHHUS MO
©@ur. 18.

[67] @ur. 19 npeacrasnsier coOol BUA 3KCKaBaToOpa COOKY.

NOJAPOBHOE OIIMCAHUE U30BPETEHUA

[68] Hacrosimee wuzobpereHre OTHOCHTCS K MAHUMYJISIIUOHHOW CHCTEME s
MaHUIY JTUPOBAHUS W3HAIIHBAEMbIMHU IPYHTO3aLEIUISIIOIIUMH 3JIEMEHTAMHU,
UCIIOJIb3YEMbIMH Ha 3eMJIEpOHHOM OOOpyIOBaHUM, W K CHocoOaM CHSATHSL TaKHX
U3HAIIUBAEMbIX D3JIEMEHTOB W/WJIM WX YCTAHOBKH W/WJIM K JAPYTUM MaHUIYJSILUSM C

HU3HAIINBaCMbIMHU 3JICMCHTAaMU. MaHI/IHy.]'IﬂL[I/IOHHaﬂ cucreMa oOecreYnBaeT npeumMymecTBa
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B CKOPOCTH, HPOCTOTE W/MM OE€30MacHOCTH IPH MaHHUMNYJHPOBAHUH H3HAMHBAEMbBIMU
sneMeHTamMu. CHCTEMY MOXKHO MCIOJIB30BaTh JUIsl YCTAHOBKM IIHPOKOrO CHEKTpa
WU3HAIIMBAEMbIX TPYHTO3ALECIUISIOMIUX 3JEMEHTOB Ha MHOTME THUIBI 3€MJIEPOWHOIO
o0opy 1oBaHMsl, BKIIIOUasi, HapuUMep OyJbI03ephl, NOrpy34UKH, CKPEOKOBbIE 3KCKAaBaTOPHI,
KaHaTHbIE OJTHOKOBIIOBBIE 3KCKAaBaTOPbI, SKCKABATOPbI C MPSIMOM JIONATOH, THAPABINYECKUE
SKCKaBaTOPbI, 3€MCHAPSIIbl, KOBIIH, KPOMKH, JIONIACTH, PHIXJIIUTENN, HOXKHUIIBI OapabaHHOTrO
TUMNA, MPOXOAYECKHe KOMOAWHbI HEMPEPbIBHOTO AECHCTBUS W T. M., W/WIH CHITHS 3THX
SJIEMEHTOB C YKa3aHHOro oOopynoBanus. K mnpumepam TakuxX TIpyHTO3ALEIUISIFOIIAX
U3JEIUA  OTHOCATCS HAKOHEYHUKH, COEIUHUTEIIbHBIE BJIEMEHTBI, MPOMEXYTOUYHbIE
COEIMHUTENIBbHBIE 3JIEMEHTBI, KOXKY XU, HANPaBIAOIINE, PE3Lbl, U3HAIINBAEMBbIE TUIACTUHBI U
T. . TepMuH «3emyiepoitHoe 000py TOBaHNUE» MPU UCTIOIB30BAHUH B HACTOSIIEM JTOKYMEHTE
MOKET MHOIJa OTHOCUTBHCS K Pa3IMYHbIM 3E€MJIEPOMHBIM MalllMHaM, IPyHTO3aLECIUISIONIUM
KOMITOHEHTaM MAaIlllH, TAKUM KaK KOBIIH, PEXKYIIHE FOJIOBKH, HOXKHULII OapabaHHOTO THITA
U T. I, WIW K MalllHHAM U KOMIIOHEHTaM B KOMOMHAIMH.

[69] ManunymsiunonHas cucrema 10 MOXKeT BKJIOUYaTh B ceOsl MAPHUPHBIN pblyar
win MaHunyjatop 10A, mpeanouTUTENbHO HMEIOIMIMI yHUBEPCAIbHBIM COEIUHUTEND,
HamnpuMep TOUYKY KPENJICHUs WM FHe310 12, Ha KOHIE MaHUIyJsITOpa Ui yIAepP>KUBAHUS
Pa3IM4YHBIX MAHUIYJISIMMOHHBIX HHCTPYMEHTOB, COCIMHEHHBIX C MAaHHUIYJSATOPOM, H
oAyl Ha HUX NUTAHHUS. MaHUNYyJSITOP MOXET OBbITh YCTAaHOBJIEH Ha TPy30BHK 1 mis
obecrieueHnsi MOOWJIBHOCTH, Kak mokazaHo Ha ®wur.l, XOTS MaHUNYJISATOP MOXHO
NPUCOEIUHATh K APYTUM TPAHCIOPTHBIM CPENCTBaM (HaNpUMeEpP, K SKCKaBaToOpy) HIH K
JPYTUM OCHOBAHMSIM, IMOJABIDKHBIM WJIM HENOABIDXKHBIM (HAmpuMep, MpHULEnaM HIH
CTaHUMsIM). [ py30BHK MOXKET BKJIIOYATh B ceOs neprkarenb 90 1yisi XpaHeHUs] H3HOMIEHHbBIX
U HOBBIX M3HALIMBAEMBIX 3JIEMEHTOB 7, XOTs AJi1 U3HOLIEHHBIX U HOBBIX H3HAIINBAEMbIX
5JIEMEHTOB MOJKHO HCIIOJIb30BaTh JPYyrH€ MarasuHbl, KapTPUIKU, KOP3UHBI U JpPyrue
OTIOPHBbIE KOHCTPYKLUU. MaHUMYJISTOP UMEET NOCTyn K Oubnuoreke 14 MHCTPYMEHTOB C
UHCTPYMEHTaMHU 25, KOTOPbIE BBIMOJHSIIOT KOHKPETHbIE (DYHKIUU, HANPUMEP MOIIACPIKKY
U3HAIIMBAEMbIX 3JIEMEHTOB, MOBOPOT (PUKCATOPOB, 3aXBaT KOXKYXOB, CMEIICHHE KPOIIKH
W/WIN CMEIIEHHE W3HAIIMBAEMbIX 3JIEMEHTOB C OCHOBAaHMU. [ py30BHK MOXET BKIIIOYATh B
ce0st cpencrTsa 2 CBs3U ISl epeNavydl JAaHHBIX MEXAY MPOLECCOPOM 8 M yCTPOHCTBOM 2A
BBOJa omeparopa. [Ipomeccop 8 MOXKET BBINMONHATH Takue (QYHKLUHH, Kak 00OpaboTka
JJAHHBbIX, COXPAHEHHWE [AHHBIX M YIPABJICHHE NBUKCHHEM MAalIUHbL. [ py30BHK MOXET
JOTIOJTHUTENIbHO BKIIIOYATh B ce0s KpaH uian noabeMHUK 200, cnocoOHBIH MOBOPAYHBATHCS
BOKPYI OCHOBAHHUSI U yAEP>KUBATh I'Py3bl. [[ONBEMHUK MOXKET AOMOJHUTENBHO BKJIIOYATh B
ceOs1 TakenaxHble ycrpoiictBa 200A, Hanpumep snedeaxKy, MOAbEMHBIE MPHCIOCOOICHHUS,
LeNHU, UHCTPYMEHTBI U COEIUHUTEH.

[70] ManunynsuuoHHas CHCTEMA MOXKET 00€CTIeUNTh NMPEUMYIIECTBa MPHU yIaJIeHUN
W/WIM yCTAaHOBKE H3HAIIMBAEMBIX TI'PYHTO3ALCIUISIOMMNX 3JIEMEHTOB M TaKXKE MOXET
UCIMOJIb30BaTbCsl B JPYTHX MAaHUNYJSILUOHHBIX ONEpauusX, HapuMep MNepeMeleHun

HU3HAIUBACMbIX JJICMCHTOB B JpPyroc MeECTO. MaHI/IHy.]'IHI_II/IOHHaH cCucrteMa MOXKET
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MO3BOJIUTh ONMEPATOPy M30eXKaTh KOHTAKTA C M3HAIINBAEMbIM 3JIEMEHTOM M HaXOIUTHCS Ha
pacCTOSSHUM OT H3HAIIMBAEMBIX DJJIEMEHTOB, T. €., ONEepaTop MOXKET HaXOIUTbCS Ha
NPUEMJIEMOM PAaCCTOSIHUM OT HW3HAIIMBAEMBIX 3JIEMEHTOB BO BpPEMsi UX CHATUS WIIH
YCTAHOBKH, B PE3yJbTaTe€ 4Yero CHWXKAaeTCs PUCK TpaBMbl. MaHUNYJISILIMOHHAs CUCTEMA
MOJXKET BKJIIOYATh B ce€0si MHOXKECTBO MAHHUITYJISIIHOHHBIX WHCTPYMEHTOB, aJbTEPHATHBHO
NPUCOCAUHIEMBbIX K MaHUIYJATOPY Ui MAaHUINYJIUPOBAaHUS PaA3IMYHbIMU TUIIAMHU
U3HAIIMBAEMbIX JJIEMEHTOB, MPUYEM pas3Hble THUIIBI MOIYyT O3HAa4aTbh HW3HAIIWBAEMBbIE
BJIEMEHTBI, HMMEIOIIHUE pasHble pa3Mepbl, /WM H3HAIIUBAEMBIE 3JIEMEHTHI, HUMEIOIINE
pa3Hble KOHCTPYKLUMH. MaHHMyJSLMOHHAs CUCTEMa MOXET OBbITh MOJIE3HA B TOPHBIX
BbIPA0OTKAX, IJIe M3HAIMMMBAEMBIE 3JIEMEHTHI MOTYT OBITh TSXKEJIBIMH, OOJBINUMH H/UJIU
I'POMO3JKHMH, T/I€ CHATHE M YCTAaHOBKA MOTYT MPOBOAMTBHCA B JIEOOOE BpeMsi W/WIU B
JOOBIX TMOTOJHBIX YCJIOBHUSX W/WJIM TA€ MEXaHH3Mbl MOTYT HAXOJHWTBhCS B yJIAJEHHOM,
U3MEHSIOIIEHCS] W/ WIH HeMpeIcKasyeMol cpee, YTO CO3/1aeT CIOKHOCTU W/UJIH ONAaCHOCTH
IIPU 3aMEHE U3HAIIMBAEMBIX 3JIEMEHTOB. MaHUMYISIHMOHHAS! CUCTEMA MOXET CYIECTBEHHO
CHU3HUTh TPYZHO3arparbl Ha OOCIY>XMBAaHHUE 3E€MJICPOMHOTO OOOpPYIOBAaHUS M YMEHBIIUTH
BpeMsl POCTOST MAIIWHBL.  MAaHUMyJSIMUOHHAs CHCTEMa MOXET obOecnevyuBarh
IpeuMylecTBa NpPHU APYrUX 3€MJICPOHHBIX OINEpalusiX, a TaKKe IPHU CTPOUTEIBHBIX
paboTax.

[71] B onHom mpumepe 3emiiepoiiHOe 00OpyHOBaHUE BKIIOYAET B ceOs KOBII 3,
KOTOPBIH MOXET UCIONb30BaTbCsl Ui cOOpa TPYHTOBOrO MarepHajlia B IPOLECCe
3emyiepoiiHbIX pabor. KoBm 3 MOXHO NPHUCOEOUHUTh K 3€MJIEPONHHON MalIuHE WIH
OTCOe€IMHUTHh OT Hee. KoBmI 3 MMeeT KpOMKy 5, KOTopas o0Opa3yeT PexyILlyl KPOMKY 6
BIOJb INMPUHBI KOBIIA. Pexymas KpoMmka mpeacraeiser coOoil Ty dacTb 000pynoBaHUS,
KOTOpasi NMepBOH BCTYNAaeT B KOHTAKT C IPyHTOM. M3HamuBaeMble IpyHTO3ALECMIIAIOLINE
aneMeHTsl B (opMe 3yObeB W/MIIM KOXXKYXOB OOBIMHO KPEMATCS K PEXyIeH KpOMKe s
3al0UTHl KOBIIA OT MPEXIAECBPEMEHHOIO H3HOCA, Pa3pbIXJICHUs TPYHTA MEPEN pexyleH
KPOMKOW wu/mwiu cOopa TPYHTOBOTO Marepuajia B KOBII. B MOKa3aHHOM Ha PUCYHKax
BApUAHTE OCYIIECTBJICHUS K KPOMKE NMPUKPEIJICHBI 3yObs 7 M KOXKYXH 9, Hampumep Kak
onmucano B narente CIIA Ne 9222 243 xOTOpPBIN MOJHOCTBHIO BKJIFOYEHA B HACTOSIIIUM
JOKYMEHT IIyT€M CCBUIKM. TeM He MeHee, MaHUINYyJALNUOHHAs CUCTEMa MOXKET
MaHHITY JINPOBATh APYTUMHU TUMAMH 3yObEeB M IPYTHMMH BHIAMHU HU3HAIIMBAEMBIX 3JIEMEHTOB
(HanmpuMep, KOXKYXOB).

[72] ManunynssuuOHHBIH WHCTPYMEHT 25 MOXET BKIIIOUaTh B ceOs 3axBaTHOE
ycrpoiictBo 1000, moka3zannoe Ha Pur. 2. 3axBarHoe ycrpoiictBo 1000 Bkirodaer B cedst
napy pacHnoJIOKEHHBIX HANpOTUB APYr Apyra perdaros 1061, koTOpble nmepeMemaroTcs B
NOTIEPEYHOM HANpPaBJICHUU OTHOCHTENIbHO HAKOHEUHMKA 15 11s 3axBara U BEICBOOOKIAEHUS
HakOHeuHHKa. Peruarm 1061 nmpukpemieHbl ¢ BO3MOXXHOCTBIO MOBOpoTa K omopam 1063
pBRIYaroB M MEPEMEMIAIOTCs] BOKPYT MApHUPHBIX mTH(TOB 1065 B OTBET Ha BO3IEHCTBHE
npuBoAoB 1067, KOTOpble B NAaHHOM NpPHUMEPE NPEACTABISIOT COOOH THAPaBINYECKHE

uuuHapbl. Kaxneiii peraar 1061 Brimroyaer B ceOst 3axBar 1009 niist BXOXKICHHS B KOHTAKT
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U yAepKaHusi HAKOHEYHHMKa 15 ¢ mpoTuBOMONOXKHBIX CTOpOH. Kaxapiii 3axsar 1069
NPEANOYTUTEIPHO TPHUKPEIJIEH C BO3MOXKHOCTBIO IOBOPOTA K CBOOOJHOMY KOHILY
cooTBeTcTByromero poeryara 1061. B naHHOM BapuaHTe OCYLIECTBICHUsI MAHUITY JIILMOHHbBIN
UHCTPYMEHT 25 TNPUCOEIMHEH K TUAPABIMYECKOMY NpPUBOAY INPU  MOMOIIH
KoMIuieMeHTapHbeix coeaunutenei 10B, 10C na coenunurene 12. Tem He MeHee, MOKHO
UCIIOJIb30BaTh APYrUE€ TUIIBI MPUBOJOB, TAKHE KakK 3JIEKTPUUYECKHE IMPHUBOABI (HAIpHUMED,
pEeeuHbIil, MIAPUKOBBIH XOJOBOW BHHT W T. I.), @ UCTOUYHHMKOM O3JIEKTPHUYECKOH SHEPTUU
MOXeET OBbITh SKCKaBaTOp, Oarapeu win Apyrue cpenctsa. MHCTPYMEHThI MOTYT BKJIFOYATh B
ce0s MEeXaHMYEeCKHe MPHUBOABI PYYHOTO THUIA. B OIHOM TakOM NpHUMeEpe MaHUIYJISITOP
MOXET BKJIIOYaTh B Ce0sl MHTEJUIEKTyaJbHOE BCroMorarenbHoe ycrpoiictBo (IAD), mpu
MOMOIIM KOTOPOrO ONeparop MOXKET JIErKO MAaHMIYJIUpPOBaTh BPYYHYIO TOJIOBKaMU
WHCTPYMEHTOB M H3HAIIMBAEMBbIMU 3JIEMEHTAMU IMPH HUX CHATUM C 3€MJIEPOHHOrO
0o0opy IOBaHMs U YCTAHOBKE HA HETO.

[73] 3axBarHOe ycrpoiicTBo 1000 BKiOYaeT B ceOsl OMOPY WIIM YIOPHYIO IUIACTHHY
1087, xoTopas OOMOJHSET MO MEHbIIEeH Mepe dacTuyHO ¢dopmy mnepenneil wyactu 19
HakoHeyHuka. Onopa 1087 coenunena ¢ npusoaoM 1089 onopel, KOTOPBIM MOXKET JBUIraTh
IUIaCTUHY BIEpEeJ U Ha3aJ OTHOCUTENbHO Kapkaca unu kopryca 1092 uncrpymenra. Korna
HAKOHEYHMK yJIepXKUBaeTcsi c3aam pbryaramu 1061, omopa mepememaercs Haszan (Wid
BIIEpEN), 3aLeIUisisi NePenHIO 4YacTh 19 HakoHewHuka. TakuMm obOpa3om obecrneumBaeTcs
HaJEXKHOE yAEPKaHNE HAKOHEYHUKA Mex Ay 3axBaTaMmu 1009 c3aaum HaKOHEYHUKA U ONOPOU
1087, noanepkuBaroe NEPEIHIO 4YacTh HAKOHEYHUKA 19. B anbTepHAaTUBHOM BapHaHTE
OCYIIECTBJIEHHUs] pblYar MOTYT OBITh BBIMOJHEHBI C BO3MOXXHOCTBIO PEryJIMPOBAHHUS B
OCEBOM HAIpaBJIEHUH, & ONOpa KPEMUTCs K pblyaraM WM Kapkacy. MOryT NpuMeHSTbCS U
Jpyrue KOHCTPYKLUU AJis yIAep>KaHush M3HAIIMBAEeMOro sjaemeHTa 15. B anpTepHaruBHOM
BApDUAHTE OCYILIECTBJIEHMs ONOpa HE MCHOIb3YETCs M HU3HAIIUBAEMbIH 3JIEMEHT
yI€p>KUBAETCS TOJIBKO pbluaraMi.

[74] Inst CHATHSA M3HOIIEHHOTO M3HAIIMBAEMOTO 3jieMeHTa 15 (B JTaHHOM mpuUMeEpe -
HAKOHEYHHMKA) MaHUMYJSIHUOHHBI MHCTPYMEHT 25 pacnoyiaraloT BOJIHM3U H3HAIUBAEMOTO
BJIEMEHTa TMPU MOMOIIM BCIOMOTraTeIbHOTO 00OPYHOBaHUS, HampuMep rpy3oBHKa 1, u
MaHUIMYJSTOP MNEPEBOASAT B MOJIOKEHHE, B KOTOPOM MAHMNYJISILUOHHBIA HMHCTPYMEHT
HaXOJUTC OKOJIO M3HOLUIEHHOIO M3HAIIMBAEMOro »sijaeMeHta. Koraga u3HamuBaeMsbli
3JIEMEHT PacIOIOoXKeH Mexay perdaramu 1061, peruaru nepeMemarorest Apyr K Apyry, noka
3axBarel 1069 He BOWAYT B KOHTAKT C NPOTUBOMOJIOXHBIMU CTOPOHAMH HAKOHEYHUKA U HE
OyIyT HaIeXHO yIEpKHUBAaThb HAKOHEUHMK, HE NOMyCKas MaAeHUN HIIHM COCKaJIb3bIBAHUS.
Omnopa mpu HEOOXOIMMOCTH NEPEMEINAeTCs, 4TOOBl 3aXBaTUTh IMEPEIHIOK 4YacTh 3yOa.
ITocne 3axBaTa W3HOLWIEHHOTO HAKOHEYHMKA |5 MAHUNYJSILMOHHBIM HHCTPYMEHTOM
¢ukcaTrop OTBOAMTCS HA3ad, Kak MOAPOOHO OMHMCAHO HIDKE, MPH MOMOINM JAPYTOH 4YacTh
WHCTPYMEHTA, APYyroro HMHCTPYMEHTA HJM OTAENbHO omneparopoM. Manunynstop 10A,
YACPKUBAKOIIUN  MaHUNYJSIUUOHHBIA HMHCTPYMEHT 25, pamee OTBOASAT Hasal W

W3HAIHMBAEMBbIH 3JIEMEHT OTIESETCS OT OCHOBAaHUA, HA KOTOPOM OH YCTAaHOBJICH. ITocne
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CHATHS M3HAIIMBAEMOIO 3JieMeHTa, mMaHunyJsTop 10A nepeMemaeT MaHUMYJISILUOHHBIN
UHCTPYMEHT 25 C HAKOHEYHHUKOM 15 Tak, 4ToObl MOMECTUTh U3HOIIEHHBIH HAKOHEYHUK Ha
MECTO IJIsi OTXOA0B, HAIPUMEDP B KOP3UHY, HA JHO IPy30BHKA, HA MOAJNOH, HA 3€MJIIO UJIU B
Jpyroe MeCTO [uid YyTWIM3aUuud W3HOLIEHHOTO W3HamumBaemoro sineMmeHra. Korapa
W3HOLICHHBI HAKOHEYHUK HaxoauTcs B gnepxkarene 90, peruarm 1061 pacxopstcs u
BBICBOOO0XKIAIOT U3HAIIMBAEMBIN 3JIEMEHT.

[75] Jns ycTaHOBKM HOBOrO H3HAIIMBAEMOrO 3JIEMEHTA WIM HakOHEeUYHukKa 15 Ha
OCHOBaHWEe WM anantep 13 uHCTpyMeHT 25 pacnojararoT BOJU3M H3HAIIMBAEMOTO
ajeMeHTa Tak 4ToObl peruaru 1061 pasmMemainch OKOJIO HOBOIO HaKOHEUHHKa. B maHHOM
BApPUAHTE OCYLIECTBJICHUs] HOBBIE HAKOHEUHMKHU XPaHSTCs Ha Nojke B aepxkarene 90, HO
BO3MOXXHBI M JApPyrUe€ KOHCTPYKIUHU. Ppruarm 1061 cOmmwkarOTCs ©W  3aXBaThIBAIOT
MPOTUBOIOJIOKHBIE CTOPOHBI 3aJHEH YaCTH HAKOHEYHMKA, 4 ONOpa PEryjIupyeTcs HyKHbIM
obpa3oM mist 3aleIuieHus] epeaHeil yacTu HakoHeuHuka. Manunynsatop 10A BeITArUBaeT
HaKOHEYHUK W3 JepKaTellsi U MEepPeMelaeT €ro B MOJOXKEHHE INepe] OCHOBAaHUEM, Ha
KOTOpO€ HaKOHEUHHK Oyner ycraHaBiauBarbes. Jlajee W3HAIMMBAEMBI  SJIEMEHT
NePEMEIIAOT B HAIMpPABJICHUH Ha3al, 4TOOBl MOXHO OBUIO pa3sMECTUTh OCHOBAaHUE B
MOJIOCTH B U3HAIIMBAEMOM BJIEMEHTE, B JAHHOM IIPUMEpPE BBICTYN aaanTepa pasMemaeTcs B
HakOHeuHHKe. Jlanee MOXHO MepPeMEeCTUTh (PUKCATOP, YTOOBI MPUKPENUTDh W3HAINBAEMbIN
5JIEMEHT K OCHOBAHHUIO, MOCPEACTBOM KOMIIOHEHTA MAaHMUIYJISALUOHHOIO WHCTPYMEHTA,
JPYTrOoro MHCTPYMEHTA WU OTAEIBHO ONEePaTopoOM.

[76] YroObr u3bexxarh 3acTpeBaHUs WIM 3aKIMHUBAHHUS HECYILIUX IOBEPXHOCTEH
NOJIOCTH HA HECYIIMX IOBEPXHOCTSX BBICTYNA, MHCTPYMEHT MOXKET BKJIIOYATh B ceOs
yOpyroe KpervieHue, oOecrneuuBaromue HeOObIINe MEepPEeMEIIeHHs] H3HAIIMBAEMOT0
3JIEeMEeHTa OTHOCHTENIbHO BBICTYIA OMOpPBI. YIPYroe KpeluieHHe MOXKeT 00ecreduBaThCs
NPUBOJAMH, PETYJHUPYIOIIUMH TMOJIOKEHHE WHCTPYMEHTa 25, W/WIN yCTPOWCTBAMHU
¢ukcauuu 1050, umeromumu aemndepHblii WK miasaromui pexuM. emndupoBaHue B
NPUBOJAX MO3BOJISIET YMEHBIIUTH CHIY, ACHCTBYIOWIYKO CO CTOPOHBI MPHUBOAOB HA
W3HAIMBAEMbIH 3JIEMEHT NMPU OOHAPYKEHHUH 3acTpeBaHus. JleMndepHblid WK TUIaBarOMHA
pPeXHM TPHUBOJAOB MOHSITEH CIEUHAINCTaM B NAaHHOW obmacth u He Oyner moapoOHO
ONMCBIBATBCS B HACTOAIIEM JIOKYMEHTE. B anbTepHaTHUBHOM BapHAHTE OCYLIECTBICHUS
MOryT OBITh MNPEIyCMOTPEHBI TPYXUHBI JUIsi OOECMEYEHHUs] YHPyroro KperyIeHHs
MaHHUIMYJSIHUOHHOTO MHCTPYMEHTA.

[77] B onHOM BapuaHTe OCYIIECTBIICHUS M3HAIIMBAEMbBIN y3€1 WM 3y0 7 BKIIFOYAET
B ceOst O6a3zoBelli amanTep 11, mpuBapeHHBbI K KPOMKE S, MPOMEXYTOYHBIH amantep 13,
NPUKPEIUIEHHbI K 6a3oBoMy amantepy 11, M HakoHeYHHK 15, TPUKpPENJICHHBIH K
npoMmexxyTouHoMy aaantepy 13. Basossiit amanTep 11 Briroyaet B ceOs mapy pasABOSHHBIX
HOXEK 16 s mocagku MOBEPX KPOMKH, a Takxke BbICTyn 17 ans yaepkaHus
npoMeXxxyTouHoro azantepa 13. IIpomexytounsiii anantep 13 BkirodaeT B ce0sl OTKPBITYIO
Hazaj MojiocTh 18, koTopast monoiHseT U pasmeniaet B cede BoicTyn 17 6a30Boro aganrepa

11, n mpoxomsamuil Briepen BoicTyn 20, yaep>kuBaromuii HakoHeyHuk 15. Hakoneunuk 15
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UMEET OTKPBITYIO Ha3aJ MOJIOCTh 22, KOTOpas AOMOIHSET U pa3meriaer B cede BoicTyn 20, a
TaK)Ke MepeIHUuN KOoHel 19, KOTOPBIN NepBbIM BCTYNACT B KOHTAKT C TPYHTOM. PHUKCATOPbI
21 3akpemisitoT HaKOHEYHHK 15 Ha mpomexyToduHOM ajnanTtepe 13, a mpoMeXyTOYHBIN
agantep 13 - Ha Ga3zoBoMm amantepe 11. Omun ¢uxcarop 21 Bxoaut B oTBepcTHE 23 B
BepxHell cTeHke 26 HakoHeuHMka |5 u m3duparenpHO 3aueruisier azantep 13, a oauH
¢ukcarop 21 Bxomut B oTBepcTHEe 28 B 00enx OOKOBBIX CTEHKaX 27 MPOMEXYTOYHOTO
amantepa 13 u m3buparenbHo 3auemser 6asoswiii amantep 11. Xors Bce ¢ukcaropsl B
U3HAIIMBAEMOM y3Jie 7 OJMHAKOBBIE, OHU TaKXE€ MOTrYyT OBITh pa3HbIMU. Takas
KOH(Urypanuss HM3HAMMBAEMBIX JJIEMEHTOB SIBISETCS MPUMEPOM, NPUBOIUMBIM B
WUIIOCTPATUBHBIX LEIsAX. BO3MOXXHBI Jpyrue KOHCTpyKUuMHM. Hanpumep, HakOHEUHHK
MOXET OBITh yCTAHOBJICH Ha BBICTYIT KPOMKH, OTJIUTBIH 3201HO C KPOMKOM, Oe3 amanTepa.

[78] OTchuikn K M3HAMIMBAEMbBIM 3JIEMEHTAM M OCHOBAHUSIM 3aBHUCSAT OT KOHTEKCTA.
[To cymecTBy HW3HAIIMBAEMBIH 3JIEMEHT MPEACTABIsAET COOOH pACXONHYIO JeTallb,
NPUKPEIUISIEMYIO K OCHOBAHHUIO WM CHUMaemyro ¢ Hero. OJZHAKo OCHOBAHUE IEPBOTO
U3HAIMBAEMOI'0 3JIEMEHTA TaKXXe€ MOXET INMPEICTaBlIsITh COOOW W3HAIIMBAEMBIH SJIEMEHT,
NPUKPEIUIEHHBIN K ApyroMy ocHoBaHUio. Hanpumep, HakoHeuHUK 15 mpexncrasisier coboi
W3HAINBAEMbIH 3JIEMEHT, MPUKPEIUICHHbII K OCHOBAHUIO B (OopMe NPOMEKYTOYHOIO
amanrtepa 13, mpomexyTouHbIl anantep 13 mpencrasisier coOOH W3HAMMMBAEMBIN 3JIEMEHT,
NPUKPETUICHHBIH K OCHOBaHHIO B ¢opme OaszoBoro amanrtepa 11, a 6asoswiii amanrep 11
npeacTaBisieT coOOH M3HAIMBAEMBIM 3JIEMEHT, NMPUKPEIUIEHHbIII K OCHOBAHHMIO B (popme
KpoMmku 5. Ha mpoTrspkeHun cpoka ciy»kObl KOBIIA WM3HAmMBaemble syeMeHTs 11, 13, 15
OOBIYHO 3aMEHSIIOT HECKOJIBKO pa3, IMpexae ueM NoTpelyercs 3aMeHa COOTBETCTBYIOIIUX
ocHoBaHui. [Ipu noMomM HHCTPyMEHTa 25 MOXHO OCYLIECTBISATh TPAHCIOPTUPOBKY,
MaHUIYJIMPOBAHUE, CHATHUE W/WUJIM YCTAaHOBKY APYTHX THUIIOB H3HAIIHMBAEMBIX 3JIEMEHTOB,
BKJIFOUAs, HAPHUMeEP KOXKXYXHU 9, HalpasJIsIoIne WIH IPyrue BUIbI 3y ObeB.

[79] IIpeanoututenbHO, 4TOOBI ONMEPATOP YMPABISAI MAHHUMYJSLHOHHOW CHCTEMOMN
10 ynameHHO, C TOMOIIBIO TMyJbTa JIUCTAHUMOHHOTO yrpasineHus 2A. D10 naer
BO3MOXXHOCTb OmepaTopy u30exarb KOHTAKTa C HM3HAIIUBAEMBbIMU JJIEMEHTAMH HJIH
HaXOJUTBbCS HA PACCTOSIHUM OT H3HALIUBAEMBIX 3JIEMEHTOB B XOJ€ MaHUMYJISLUOHHBIX
onepanui, TaKUX Kak CHSATHE U yCTaHOBKAa. TeM He MeHee, MaHuMyJisiLMOHHas cucrema 10
MOXET 00eCeYuTh MPEUMYIIECTBa, JaXKe €CITU ONepaTrop BPpeMst OT BPEMEHH KOHTAKTHPYET
Wi TpuOMIHKaeTcss K M3HAIIMBAGMBIM 3JIEMEHTAM Ha MNPOTSHKEHHH YacTH WM BCEH
MaHUMYJSILMOHHOW onepauuu. B OOHOM mnpumMepe omeparop MOXKET KOHTAKTHPOBATb C
U3HAIMBAEMbIMHU 3JIEMEHTAMU WM MPUOIMKATHCS K HUM MPH PYYHON OYHMCTKE CKOIJICHUH
KPOIIKK BOKPYr (QuUKcaTopa W/MiIM HW3HAIIMBAEMOro »3JEeMEeHTa. B apyrom mnpumepe
MaHHIYJISIUHOHHAsE cuctemMa 10 MoXkeT ObITh CKOHCTPYHPOBAHA Tak, YTOOBI Oreparop Mor
BPYUYHYIO BBECTH HHCTPYMEHT B HaJiexalmiee 3auneruieHue ¢ (ukcaropamu. B apyrux
BApPUAHTAaX OCYIIECTBICHUS] MAHUIYJIHUOHHONW CHUCTEMOH 10 MOXET yJalleHHO yNpasisTh
YeJIOBEK, HaXOAsIuics B oduce miM B KaOWHE KCKaBaTopa.

[80] HcknmrouurtenpHO 11t ynoOcTBa OOCYKIEHHUS 3€MIIEpOHOE 000pyIOoBaHUE,
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UMEIOIIEEe M3HAIIMBACMbIE TPYHTO3AUECIUISIIOIUE 3JIEMEHTHI, HYXXIAIOIMUECs B 3aMEHE,
OyleT UMEHOBAThCSl «OOCTY)KHMBAEMbIM 000pYyAOBaHHEM», a 000PY IOBAHUE, UCIIOIb3YEMOE
JUIsL KPEeIJISHUs W pa3MelleHUss MHCTPYMEHTAa MAaHUIyJISIUMOHHOW cuctembl 10, Oynper
UMEHOBAThCsl «BCIIOMOraTelIbHbIM 000pyaoBaHueM». llpenmnonaraercs, 4To 3TH TEPMHHBI
SBJIIIOTCSL OOIIMMH U OTHOCSITCS K pa3IMYHOMY 3€MJIEPOMHOMY OOOpYyIOBAaHUIO H
Pa3IMYHBIM BCIIOMOTaTeIbHbIM KOHCTPYKIUSIM.

[81] ManunynsaTop MOXET UMETh JOCTYN K MAHUMYJISILMOHHBIM MHCTPYMEHTaM 25,
HaxXOIAIUMCsl B OuOnuoreke 14 MHCTPYMEHTOB. MaHUMYJISITOP MOXKHO Pa3MeCTUTh OKOJIO
UHCTPYMEHTa M MPUCOCAUHUTh K HHCTPYMEHTY MOCPEACTBOM coeauHurens 12.
MaHunyasTop MOXKET BEPHYTh HHCTPYMEHT B NOAXOISAIIEE MOJOXKEHUE, OTCOEAUHUTHCS OT
UHCTPYMEHTA U BBIOPATh APYTrOi MHCTPYMEHT ISl BBITOJTHEHUS IPYTroi )y HKIUH.

[82] WHcTpyMEeHTBI MOTYyT MEXaHUYE€CKH MPUCOEAUHATHBCS K COEOUHUTEIIO
HECKOJIbKUMU criocoOamu. Hampumep, HHCTPYMEHT U COCIMHHUTENb MOTYT BKJIKOYATh B ce0s
CIHMPAIBHBIE 3JIEMEHTHI, TAKUE KaK SI3bIYKH U NMPOPE3H, KOTOPBIE 3aLEIUISIOT APYr Apyra B
pe3yJipTare OTHOCHUTENIBHOIO BpAICHHWs HHCTPYMEHTA W COCOMHUTENS s 3alelyIeHUs
SI3pIYKOB U Tpope3ell. B coenunHHuTENnEe MOXKET MCHOJb30BaThbCs OalilOHETHAS KOHCTPYKIHS
KpersieHus. Mexay COeAUHWUTENEeM W HHCTPYMEHTOM MOMKET 3aUeIUIsiTbCs 3allelika,
NpenoTBpallalomasl HEeNpPeJIHAMEPEHHOE BpalleHue U pa3felieHHue WHCTPYMEHTa W
coenuHHUTENs. Pa3neneHne HWHCTPYMEHTA U COCNUHUTENS MOXKET BKJIOUarh B cels
pacLeIyieHue 3alleNIKu Nepel OTHOCUTENbHBIM BpAIICHUEM KOMIIOHEHTOB. BO3MOXHBI U
JIpyTUe BapUAHThI PACIIOJIOKEHUS.

[83] B anbTepHaTMBHOM BapUaHTE OCYILECTBICHUS MAHUIYJIILIUOHHBIM UHCTPYMEHT
MOJXKET BKJIIOYaTh B ce0si coeauHHUTENb 31, Hampumep KpEeneXXKHbI KPOHIITEHH C mapou
OOKOBBIX CTepykHeH 33, mis oOecredeHuss MOUTH YHUBEPCATBHOTO KPEIUIEHUs K CTpele
Jr000r0 U3 MHOXECTBA 3KCKABaTOPOB (Hampumep, K pykostu 40 koBma skckasBaropa 39)
(®wur. 15); T. e. coenunutens 31 umeer THI, OOBIYHO HCIMOJIB3YEMBbIH ISl TPUCOSIMHEHUS
KOBIIEH U APYrUX UHCTPYMEHTOB K CTpeEJe dKCKaBaropa. BMecTO 3TOro misi HaaeKHOrO
COEIMHEHUs] MHCTPYMEHTAa M COEIMHUTENs TakKe MOXHO HCIOJIb30BaTh Jpyrue
COCNMHHUTENIM WJIM DSJIEMEHTBI, TaKue KakK pe3bObl MWIH MEXaHWYECKHE 3allelKH,
MPENsATCTBYIOIINE BPALLECHUIO.

[84] IIpucoenuHenne MaHUNYISIUUOHHOIO HHCTPYMEHTA K COCAUHUTEIIO MOXET
BKJIFOYATh B ce0s moJady SHEPruu Ha UHCTPYMEHT B (OpPME THIPABINYECKOTO NABIICHHS,
BJIEKTPUYECTBA W/WIN JaBJIEHUs BO3AyXa. MHCTPYMEHT U COEAMHHUTENb MOTYT BKJIIOYATh B
ce0s1 MPOBOIIINE MOBEPXHOCTH, KOTOpble (POPMUPYIOT MPHU COSAMHEHUN MEXaHHYECKHI
KOHTaKT U OOECTNEeUMBAIOT MMOJauy SJIEKTPOSHEPTrHU K HHCTPYMEHTY. B anmpTepHATHBHOM
BApUAHTE OCYIIECTBICHUS COEAMHHUTENb W MHCTPYMEHT MOTyT BKJIOYaTh B cels
rugpasiaudeckue coeaunHutenu 10B, 10C, koTopble 3aueIUIssIOT  HUHCTPYMEHT,
NPUCOCIUHEHHBIM K COCOUHMTENO, JUIsi MOJAYu THAPABIWYECKOTO JaBJICHUs Ha
UHCTPYMEHT. Ha MHCTPYMEHT MOKHO MOJaBaTh Ipyrue (popMbl SHEPTUU B JOTMOJHEHHE K

FHILpaBHquCKOﬁ 150851 BHeKTqueCKOﬁ SHEPruu Wi B Ka4YC€CTBC AJIBTCPHATHBBI HM. B



17

aNbTEPHATUBHOM BapUaHTE OCYIIECTBJIEHHUS HWHCTPYMEHT MOXET BKJIOUYaTh B cels
BHYTPEHHUN HMCTOYHHUK NUTaHus. [IpucoeauHeHne MHCTPYMEHTAa K COCIMHUTEIK) MOXKET
BKJIFOYaTh B ce0s ¢QopmMupoBaHHE COEOUHEHUs] Il Nepefadyd  JaHHBIX — MEeXIy
MHCTPYMEHTOM U mpoueccopoMm 8 Ha rpy3oBuke 1. Oneparop MoxeT B3aUMOAEHCTBOBATD C
IPOLECCOPOM IpPU NOMOIIM NyJIbTa JUCTAHLMOHHOTO YyIpabBieHus. B anbTepHaTUBHOM
BApUAHTE OCYILIECTBICHUS OMNEpPaTOpP MOXKET B3aUMOAEHCTBOBATb HEMNOCPEACTBEHHO C
UHCTPYMEHTOM, IPUCOEAVMHEHHBIM K COEIMHUTENI0, 0e3 Iepemadyu JOaHHBIX dYepe3
uHTEepENC COSTUHUTEIIS.

[85] ManunynsunonHas cucrema 10 sBASETCS OTHOCUTENIBHO KOMIAKTHONH H
CTaOWIBHOM, M €€ MOXHO JIETKO TPAHCIOPTHPOBATh Ha pa3judHbie pabouue miomanku. B
OJHOM IpUMEpPE MAHUIMYJSILMOHHBIH MHCTPYMEHT MOXKET YIAEpP>KUBATHCS B IPy30BUKE, KaK
nokaszaHo Ha ®ur. 1. MaHumy IIHMOHHBIA HHCTPYMEHT MOXKET OBbITh CBSI3aH C 3KCKaBATOPOM
39, KOTOpBIH MOABONAT K OOCIY>XHBAaEMOMY OOOpPYHOBaHHIO. MaHHUMNYJIILHOHHBIA
UHCTPYMEHT MOKET OCTaBaTbCs MPUCOCAUHEHHBIM K 3KCKaBaTOpy U TOTOBBIM K
NPUMEHEHUIO B CIIy4ae HEOOXOIUMOCTH MITU MOXET NMPHUCOSAHHITHCS M OTCOETUHSATHCS 1O
Mepe HeoOxomumoctH. B npyroMm mnpumepe, MaHHUNYJISILUOHHBIH HHCTPYMEHT MOXET
NEePEBO3UTHCS TPAHCIOPTHBIM CPEACTBOM, HANPUMEP CEPBUCHBIM TIPy30BHKOM 1, K
obciyxruBaeMoOMy 00OPYIOBAHHUIO, a 3aTEM MPUCOEAUHSTHCS K 3KCKaBaropy Ha mecrte. B
IPyroM TpHUMEPE MAHUMYJSIUMOHHBIH WHCTPYMEHT MOXET OBITh MPUCOEIUHEH K
(UKCHUPOBAaHHON OmoOpe TaMm, IAe BeAyTCs paboThl ¢ OOCITy>KMBaeMbIM OOOpPYIOBAHUEM,
HampuMep B MacTepckod wiau Ha pabodyeM crojie. MaHUMYJSAIUOHHAS CHCTEMA MOJXKET
HAXOJUTHCS B (PUKCUPOBAHHOM MECTE, U 3eMIIEpOHHOE 000pyIOBaHNE MOXHO pa3MeIlarh B
ONpPENEIEHHOM TIOJIOXKEHUHU BO3JIE 3TOro (UKCUPOBAHHOTO MeCTa MJisi MPOBEACHUs
oOCITy>KMBaHUsI H3HAIIMBAEMBIX 3JIEMEHTOB. Tak)e BO3MOXXHBI M JIpyrHe BapHAHTHI
PacCIONIOKEHUSL.

[86] ManunynsinuonHas cucrema 10 MOXET OCYWIECTBISATH JOCTYyNl K
MaHHIYJIIUMOHHBIM ~ HHCTPYMEHTaM 25, UMEIOIUM  pa3Hble KOHCTPYKIHHU  W/HIJIH
BBITIOJIHEHHBIM C BO3MOXXHOCTBIO OCYINECTBJIEHUs] cnenuduueckux (QyHKuumii. B omHOM
BapUAHTE OCYIIECTBJICHUS, MNPEACTABICHHOM Ha Dur. 5, Noka3aH MaHUMYJISALIHAOHHbBIN
uHctpyment 150. Haxkoneunuk 15 noasemen Ha aepxkarene 90 Tak, 4TO OCHOBAaHUE
HaxonuTcs B popme, WK Tak, 4To KpoHmTeHH 90A n 90B ynepkuBaeT HAKOHEYHUK My TEM
3alerieHus: GUKCUPYIOMIEro OTBEPCTHs 23 U 3aIHETrO Kpast HakoHeuHnka. Muctpyment 150
BKJIFOYaeT B ceOs oxuH peruar 152 (unum Oosee), Birovaromuii B ceds kpoHmTEHH 151,
NPUKPEIUIEHHBI K Kopmycy 25A uWHCTpyMmeHTa, oOBsi3ky 153 u omopy 154. OOBsizka
NpEeaCTaBIsieT cOOOM MEeTIo, KOTOpas NMPH IOJTHOM HaJAEBaHHHM OXBATHIBAET OKPYXKHOCTH
HakoHeuHHuka 15. HMHctpymenT 150 MOXKET CKOJAB3UTH MO HAKOHEYHHUKY, MNOAHUMATH
HaKOHEYHHUK, OTLEIJIAS €r0 OT KPOHIUTEWHA, U OTTATMBAaTh HAKOHEYHUK OT CTeHkKHU. [locre
U3BJICUCHUs] U3 JAepKareiass MaHUNYJSIMUOHHBIA HMHCTPYMEHT MOXET yCTAaHOBUTH
HAKOHEYHMK Ha BBICTYII MPOMEXYTOUHOrO aaantepa. MHCTPYMEHT aHaJOrMYHBIM 00pa3oM

MOXET YCTAaHOBUTD W3HOIIEHHBIM HAKOHEUHHK B ACPKATCJIb, PACIOJIOXKUB HAKOHCYHUK Y
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Jep>Karesisi 1 ONMyCTHB HAKOHEYHUK Tak, 4yTOObl KpoHIITEeiiH 90A 3amenun orsepctue. B
aNbTEPHATUBHOM BapHAHTE OCYINECTBIEHUS W3HOIIEHHBI HAKOHEUYHHK MOXET OBITh
NEepEeMEILEH B KOP3uHy s yrunusauuu. [Ipeumymecrsom uncrpymenta 150 sBisercs To,
YTO JUIsi €r0 padoThl HE TPEOYIOTCSA Kakue-TuO0 MPUBOIBI MIIM ABIXKYIHECs dacTu. HoBbie
U W3HOUICHHBbIE M3HAIIMBAEMbIE 3JIEMEHTBl MOXKHO YCTAHaBIUBATb B JIepKaTeb,
3aHUMAIOIIU N MUHUMAJIBHY IO TJIOMAb.

[87] Ha ®ur. 6 nokaszaH MaHUNYJSIUMOHHBIM HMHCTPYMEHT 175, yaep:kuBaromui
HakOHeYHUK 15. MHCTpyMEHT uMeeT 3axBaTHbIN y3en 176 ¢ BEpXHUM U HUXKHUM pbluaraMu
177 u 179. Kaxnplii peryar umeer ocHoBanue 177A, 179A, npoxopsiiee or kopryca 25A
UHCTpyMeHTa K KpoHwreiiny 177B, 179B, u ymnunenue 177C, 179C, npoxonsmiee B
HalnpasJIEeHUH Ha3aja OT KPOHIITEWHA K Hecylel nosepxHoctu 177D, 179D, naxopsameiics
NoJ YIJIOM K yJUuIMHeHHIO. Hecymue mOBEPXHOCTH 3aLEIUISIIOT MONEPEYHYIO MOBEPXHOCTH
HAaKOHEUYHHKA. BepxHss Hecymas MOBEPXHOCTh 3aleruiser GUKCUpPYIOIee oTBepcTue 23, a
HUDKHSISL HECylllas IIOBEPXHOCTb 3aleIliseT 3aJHIOI KPOMKYy 15A H3HamMBaemoro
BJIEMEHTA, MPOXOJAIIYIO B IIONEPEYHOM HaNpaBlIeHUH K NPOAOIbHON ocu LA HakoHeuHHKa
15 unu w3HammBaemoro y3na 7. OxgHako o0a pbeldara MOTYT 3alEIUISITh 3aTHIOK KPOMKY
HAaKOHEYHUKA. DTO MO3BOJISIET pbluaram yJaep>KMBaTh W3HAIIMBAEMBII 3JIEMEHT MPOJOJIbHO,
NPIWKUMasl NEPEIHUI KOHEIl H3HAMMNBAEMOr0 JJIEMEHTA BIIEpE K Onope, uMermen hopmy
yriryOnenust 25R B kopriyce HHCTpyMeHTa W/nin K KpoHmTeliHaM. [Ipuson 181 Ha kaxxaom
pelyare BO3AeHCTBYyeT Ha mpoymuHy 183, oOecmeunBas mnepeMelieHHe pbhluaroB B
MONEPEYHOM HAIpPaBICHUHU IJIs 3aLCIUICHUs] U PACLECIJICHUs] C U3HAIIUBAEMbIM JJIEMEHTOM.
ITpuBon MOXeET OBbITH TaKXKe€ BBINOJHEH C BO3MOXXHOCTBIO BTSTHMBAaHMs INEpeNHEell dacTH
W3HAIINBAEMOTO 3JIeMEeHTa Brepen, B yriyonmenue 25R uHcTpymeHnTa. (s obOecnedeHus
JOMOJTHUTENIbHON MOAAEPKKU M3HAIIUBAEMOro 3jeMeHta, Ha Pur. 7 u7A mnokaszaH
aHaJIOrU4YHbIA MHCTpyMeHT 175A ¢ peraramu 177 u 179, 3auennsromuMu 3aiHUNA Kpan
I5A 1o cropoHaM H3HAIIMBAEMOIO 3JIEMEHTA, a HE 3aXBaThIBAIOILINUE HW3HAIINBAEMbIN
3JIEMEHT CBEPXY U CHU3Y.

[88] Ha dur. 8 u 8A nmokaszan uactpymeHt 200 nis yaep>KkuBaHusl HakOHEeYHUKa 15.
WUnctpymentr wumeer y3en 201 3axBara ¢ #OpoxondmuM Haszan crepxkHem 202,
NPUKPEIUIEHHBIM K kopnycy 25A uHctpymeHnTa. [lepennue peiuaru 204A u 204B u 3agHue
ppruaru 206A u 206B mpoxonsT OT cTepskHs BHU3 k muomankam 204 u 206. OxuH unu
6onee npuBo0B 208 yIpaBIsSIOT MONEPEUHBIMH MEPEMENIEHUSIMI PbIYAroB IS 3aleIUICHUs
U pacuernieHus C M3HAIIMBAaeMbIM 3j1eMeHTOM 15. 3auemuisis HakOHEUHMK, y3ell 3axBara
yIEP>KIUBAET HAKOHEYHHK JUTSl TPAHCIOPTHPOBKHU U/WUIIN YCTAHOBKH.

[89] Korma manHunyiassUMOHHBIA MHCTPYMEHT 25 COEAUMHEH C HW3HALIMBAE€MbIM
3JeMeHTOM, MaHunyiasatop 10A MOXXeT CTSHYTbh HM3HAIIUBAEMbIH 3JIEMEHT C OCHOBAHMSI.
OnmHako MAaHUMYJISUUOHHBIH MHCTPYMEHT 25 MOXET BKJIOYaTh B ce0s CHhEMHHK
M3HAINBAEMOTO 3JIEMEHTA, Kak nmokazano Ha dur. 9 u 9A. J{nsa oTaeneHus W3HaIIuBaeMoro
SJIEMEHTa OT OCHOBAaHHUS, HA KOTOPOM OH VYCTAHOBIIEH, MOXET noTpedoBaThbCs

CYILIECTBEHHOE YCWIHME, HAIpPAaBJICHHOE BAOJb OCHU. JlONMOJHUTENBbHBIM KOMIIOHEHT 275
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UHCTPYMEHTA MOXET ObITh OOECIEYeH Kak 4acTb MaHHUMYJSLHMOHHOTO HHCTPYMEHTA HIIH
UCIOJIb30BaTbCsl B BUJAE OTAEIBHOIO MHCTPYMEHTa. B oaHOM mnpumMepe KOMIOHEHT 275
UHCTPYMEHTa CLEIUIIETCSl C HAKOHEYHUKOM 15, ycTraHOBIEHHBIM Ha azganrtepe 13.
KoMnoHeHT wuHCTpyMeHTa BKJIOUaeTr B ceds mnpoxomsamui Haszan peraar 277,
3aKaH4YUBaIOLUiics ronoskoi 279. I'onoBka umeer npuson 281, KyjaaukoBbli peryar 283 u
kynauok 285. Kynadok BcTaBieH B 3a30p, oOpa3oBaHHBIM 3anHeld KpoMkod 15A
W3HAIIMBAEMOro 3JeMeHTa U nepenHeilt kpomkoi 13A ananrepa. Kymadok MoxxeTr uMeThb
MHOTO pasHbIX (opM, HO OOBIYHO OH MMEET JIMHY M LIHUPUHY, MEHBbIOYIO, YeM JUTHHA.
[llupuHa MeHbIE pa3Mepa 3a30pa, a MIuHa Oonbine pasMmepa 3a3opa Dg. KommoHeHT
MHCTPYMEHTA BpallaeT KyJa4doK B 3a30pe, Korga npusoj 281 BbIABUraeTCsl U TOJKAET pblyar
283. Ppuar nosopaumBaer kynadok. Korma kynaduok ynupaercs B IOBEPXHOCTH,
TEHEePUPYETCsl HAIpaBIC€HHAs BJOJb OCH CHUJIA, KOTOpas BBITAJIKUBAECT H3HALIMBACMBIN
5JIEMEHT C OCHOBaHMs. llepBOoHauanpHOE JABMXKEHHME HW3HAIIMBAEMOI'O  3JIEMEHTa
OTHOCHUTENIbHO aJamnTepa CKaJbIBA€T CKOIUICHHWsS KPOIIKH, W Ccuia, TpeOyromascs s
U3BJICUCHHs] W3HAIIMBAEMOIO 3JIEMEHTA, CYILIECTBEHHO yMeHbIaercs. Kynadok Moxer
NPUBOANTECS B JABIDKEHHE JIIOOBIM M3 HECKOIBKHX Pa3IMYHBIX CIOCOO0B. MOXHO
HCTNOJb30BaTh BpAIIATEIbHBIA MOPUBOJ, TAKOW KaK TUAPABINYECKUM, 3JEKTPUUYECKUM,
LHENHON WM 4YepBAYHBIA. MOXXHO HCIOJB30BaTh APYrU€ NOABbEMHBIE KOH(UTYpALHH,
BBITIOJIHSIFOIIIME QHAIOTHYHYIO (YHKIUIO. B anbTepHaTHBHOM BapHaHTE ONMEPaTop MOXKET
YHOPAaBsATh CbEMHUKOM H3HAIIUBAEMOrO 3JIEMEHTA HE3aBUCUMO OT HHCTPYMEHTAa 25.

[90] Ha ®ur. 10, 10A u 10B nokasaH apyroil BapuaHT OCYILECTBJICHUSI KOMIIOHEHTA
UHCTPYMEHTA, MPEICTaBISIIOMEro coboil ycrpoiicTBOo cbemHuka. HWHcTpyment 300
MIPUKJIAAbIBAET B OCEBOM HAIPABICHUHU YCUJIME K M3HALIMBAEMOMY JJIEMEHTY W aJalTepy,
paszaenss ux. Y CTpOMCTBO Cb€MHHUKA MOKA3aHO € ABYMs pblYaraMy, NPOXOAsIIUMHU Ha3ak OT
KOpIyca MHCTPYMEHTAa U 3akaHdyuBaromumucs B Hecymed uyactu 302A u 304A,
MPOXOJAIIEN OT pbluaroB BHyTpb. Hecylue NoBEepXHOCTU BXOAAT B 3aLEIVICHUE C 3a30pOM
Mexay u3HamuBaeMbiMu snemeHtamu 13A u 15A. Peruar 302 kpenurcs k npusoxy 306,
KOTOPBIM OTBOAUT pbryar Hazan. Peruar 304 kpenutcs k npusony 308, KOTOPBIN BbIABUTAET
prraar Brnepen. Pabora mpuBonos 3acrasisieT peruar 302 TSHYTh HAKOHEUHHK 15, a peryar
304 - Tonkarte agantep 13, npuBoAs Kk uX pazgeneHuro. Ilocne oraeneHus U3HAMBAEMOIO
3JIEMEHTa OT ajanTepa W3HAILIMBAEMBIH 3JIEMEHT MOXKET yIEp>KUBATbCsl MEXIy ONOpPOH B
dbopme yrimyonenuss 25R B kopryce nHCTpyMeHTa U pbiuaramMu 302. Peryarm 302 moryt
ObITh TpHUCOEenWHEHBI K npuBonaM 310 mocpeacTBoMm kpoHmTelHOB 308A st moBOopoTa
ppraaros BOKpyr mapHupoB 312 u 314. IIoBOpPOT pbl4aroB OTAENSET HECYLIUE TOBEPXHOCTH
OT M3HAIIMBAEMOrO 3JIEMEHTA, 4YTO MO3BOJISIET OTAENUTh W3HAIIUBAEMBIA 3JIEMEHT OT
UHCTPyMEHTa. B anbTepHaTUBHOM BAapHAHTE OCYILIECTBICHUS CBEMHUK MOXKET CMECTHUTh
WU3HAIIMBAEMBbIN 3JIEMEHT, a JUIsl CHATUs W3HALIMBAEMOIO 3JIEMEHTA C OCHOBAHHUS MOKHO
HCIOJIb30BaTh BTOPOM MaHUMYJISILMOHHBIM HHCTPYMEHT.

[91] B anpTepHaTMBHOM BapUaHTE OCYILECTBJICHUS YCTPOUCTBO CHEMHHKA MOXKET

3aXBaThIBAaTh H3HAIIIMBAEMBINA 3JIEMEHT B APYroM MOJIOKECHUHU, YEM ITOKAa3aHO Ha PUCYHKE.
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HWHCTPYMEHT MOXET UMETh pPblYaru C OJHOW CTOPOHBI, WIM MOXET UMETbh AHAJIOTHMYHYIO
KOH(Urypanuo pslyaroB ¢ ABYX CTOPOH. Peiuar 304 MHCTPyMEHTa MOXKET YIHPATHCS B
KPOMKY WM HHYK 4YacThb I103aJM H3HALUIMBAEMOIO 3JI€MEHTa M MNPUKIIAAbIBATb B OCEBOM
HalpaBJICHUH YCUJIHUE MEXAY KPOMKOM M TOYKOM NPUIJIOKEHUS] YCUJIMS W3HALINBAEMOIO
sneMeHTa. CBEMHUK MOJXKET MPUKIAAbIBaTh YCHUJIHME K MPOTHUBOMOJOXKHBIM CTOPOHAM
U3HAIINBAEMOTO 3JIEMEHTa OJHOBPEMEHHO W/MJIM OH MOXET MPHUKJIAAbIBATh YCHIHE K
CTOpOHaM nonepeMeHHO.ChbeMHUK MOKHO HCIOJIB30BATh B COYETAHHH C BHOPATOPOM ISt
nepegavyn OCEBOTO YCWJIMS M TOMEPEYHOro KojaedaTeIbHOrO YCHUIIUS OJHOBPEMEHHO.
KonebarenvHoe ycunue mMoxer 3Q¢PEeKTUBHO pa3pyllaTh CKOIJICHUS TPYHTA, MEIIAIONIHe
OTHEJICHUIO U3HALINBAEMOT0 3JIEMEHTA OT OCHOBAHUS.

[92] Kpan 200 MOXHO AOMOJHUTEIBHO MPUMEHSTh B KAa4y€CTBE MAHUIYJISITOpPA B
COYETaHUM C HHCTPYMEHTAaMH, B YAaCTHOCTU C YCTpOHCTBaMu CbeMHHKA. KpaH Mmoxer
BKIIFOYaTh B cebs TakenaxkHele ycTporicrBa 200A, Hampumep UenH, MPOYIIUHBI H/HIH
KPIOKH, KOTOPBIE COEOUHSIOTCS C NPOYIIMHAMU MOABEMHBIX 3JIEMEHTOB, YCTAHOBJICHHBIX B
¢dukcupyromem orsepcTri. KpaHOM MOXHO YHPaBIISTh C TOTO K€ MyJIbTa TUCTAHLHOHHOTO
yIOpaBJI€HUs,, KOTOPBIM MOJIb3YETCsl ONeparop MNPH MaHUINYJIUPOBAHWUU HM3HAIINBAEMBIM
5JIEMEHTOM, OTJAEJCHHBIM OT OCHOBAaHHUs. Y ACPKMBAaHUE M3HAINUBAEMOIO 3JIEMEHTa C
NOMOIIBIO KpaHa IO3BOJISIET BBIOMpPATh HMHCTPYMEHTHI, HMEIOMHE pa3Mepbl U
KOH(UTYy panuio, NOAXOMAIIUE AT BEIMOJHEHHU (PYHKUMNA OTACNEHUS U MPUKPEIUIeHUs Oe3
yAEp>KUBAHUsI U3HALINBAEMOI0 3JIEMEHTA.

[93] B apyrom BapuanTte OCYILIECTBICHHMSI KpaH WIX MaHUIYJATOP MOXET
NPeaCTaBIsiTh COOOM MHTEUIEKTyaJIbHOE BCIOMOrarenbHoe ycrpoicrBo (IAD)  mus
yIep)KaHUsl H3HAIIMBAEMOro 3JieMeHTa, [AD-maHumyasTop MOXeT OBITh TaKuM, Kak
nokazano Ha @ur. 17. TAD mnpencraBmsier coQoil ympaBisieMblii KOMIIBIOTEPOM U
NPUBOJUMBIN B JEUCTBHUE CEPBONPUBOJAMHU HHCTPYMEHT, NO3BOJSAIOIIMN OmepaTopy
NOJHUMATh, IMepeMelaTh W MO3ULUOHUPOBATH IOJIE3HbIE TPy3bl C MPHIOKECHUEM
MUHUMATbHBIX ycwinii. [AD MoxkeT (QyHKUHMOHHPOBATh KaK MYJIbTUILUIUKATOP YCHWIIHIA,
NO3BOJIAIOIIUN ONEPaTOpPy MAHUMYJIUPOBATh TSXKEJIBIM IPYy30M NPU MUHUMyME YCHJIMH U
TOYHOM KOHTpose. [AD o0ObMHO ympaBisieT Tpy3aMH M YMHOXKAET MPUIIOKEHHOE
omeparopoM ycuiue B Tpex usMepeHusx. IAD MOXXHO BCTpPOUTH B IIAPHUPHBIA phIyar.
banaHCUpOBIIMKN HMHCTPYMEHTOB MNPUMEHSIOTCA AJIs1 YHpaBiI€HUs NOABEMOM TIPy30B H
YMHOXE€HHUsI NPUJIOKEHHOIO ONEpaToOpOM YCUJIMsS B BEPTHUKAJIbHOM HampasleHuu. Takas
MaHHIYJIILMOHHAsT CHUCTEMa MOXKET BKJIIOUaTh B €0 MaHHNYJIATOP CO BCTPOEHHOM
¢yukumeit [AD u MaHUNYJSOUOHHBIH WHCTPYMEHT C pbhlUaraMm JJjis 3axBara M
BBICBOOOKICHHS] W3HAIIMBAEMOTO »3JE€MEHTa. MaHHMNYJISUHUOHHBIH HWHCTPYMEHT MOJXKET
3axBaTblBaTh  W3HAIIMBAEMbIE  JJIEMEHTHI, KaKk ONHMCAaHO BbIIE B  I[pUMEpax
MaHMIYJIILMOHHBIX HHCTPYMEHTOB, WJIM HHBIMH crnocodamu. B npyrom BapuanTe
OCYLIECTBJICHUsT MAaHUIYJSILMOHHAsI CUCTEMa MJIsi W3HAIIMBAEMBIX 3JIEMEHTOB MOXET
BKJIFOYATh B Ce€O0sl KpaH, TaKENaXHYI CHCTEMY C OajJaHCHPOBIIMKOM HHCTPYMEHTOB B

Ka4€CTBC MYJIbTHUIUIUKATOPA BCPTUKAJIbHBIX YCI/IJ'II/II\/'I oncparopa u M&HHHyJ’[HLlPIOHHbIﬁ
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UHCTPYMEHT C pblYaramu JJIsl 3axBaTa U BBICBOOOKIEHUS 3aJHEH YacTHU W3HAIINBAEMOIO
5JIEMEHTA.

[94] TakenakHbIli MHCTPYMEHT, Kak noka3aHo Ha Pur. 11, MoxeT orpaHuyuBaTh
BpallleHNEe M3HOIEHHOI0 HaKOHEUHHKa. TakenaxkHoe ycrpoicTBo 200A BKIIOYaeT B ceOs
nebenky 226, nepeaHrow nenb 227, 3aaHI0K0 Henb 228 U npoymuny 229 s 3aueruieHust
¢ukcupyromero orsepctusi 23. TakenaxHblii HHCTpYMEHT 231 3auenisieT TakenakHOe
YCTPONCTBO MEXJy 3aiHel Lenbro U npoymuHou. Ilepennsas gacte 231A ynepkusaercs
nepeanei nenvio 227. 3aauss yacth 23 1B HanaBnuBaer Ha 3y0 OKOJIO 3aaHEeH KpOMKH 15A,
OrpaHUYMBasl BpallCHUE H3HAIIUBAEMOI'O0 3JIEMEHTa II0CJI€ OTAENECHUs OT OCHOBAHWUS.
TakenakHbli HHCTPYMEHT MOXET BKJIIOYaTh B cels yIJIMHEHHE, MpOXOIsimiee B
HaMpaBJIeHUN Ha3al (HE TMOKa3aHO), W AOMOJHUTEIbHYIO LENb MO3a0d 3aJHEH Lenu s
obecrieueHus] JOMOJHUTEIBPHON MONIEPKKH W OalaHCUPOBKU. TakelakHOe YCTPOWCTBO
200A no @wur. 11 Moxer BKIIO4YATh B ceOs1 OATAHCUPOBIIUK WHCTPYMEHTOB WK (PYHKIIUIO
IAD.

[95] Ha ®ur. 11A mnokasaH TakKeNaXHbI MHCTPYMEHT 235 1 yIep>KUBaHUS
ajanTtepoB. B 7aHHOM BapuaHTe OCYyIE€CTBICHUs NOABEMHBIE TPOYINHBI YCTAHABINBAIOTCS
B (UKCHPYIOIIME OTBEPCTHUS C KaXIOW CTOPOHBI ajanTtepa. TakenakHOe YCTPOWUCTBO
BKIIFOYaeT B ceOs 3amame wnenu 229A wu 229B, mNpuUKpENJICHHBIE K MPOYIIHHAM.
MaHuny ISUMOHHBIH ~ MHCTPYMEHT 235 moka3aH C  KpecTooOpa3HbIM  3JIEMEHTOM,
3aUEMNIAIOIUM 3aJHUEe LEeNu Ha Kaxaou ctopoHe. IlepenHss vacts 235A TakenaKHOTO
UHCTPYMEHTA yACP>KUBAETCsl NepeaHel Lenpro 227, a 3aaHss 4acTh 235B HanasnuBaeT Ha
3aJIHIOIO 4acThb aaanrepa AJjisi OrpaHUYEHUs BpallleHUus afanrepa.

[96] TaxenakHblii HMHCTPYMEHT MOXHO HCMOJb30BaTh Uil MAaHUIYJIUPOBAHUSA
W3HAIIMBAEMbIM 3JIEMEHTOM. MaHumysinuoHHast cucrema 10 MoxeT BkiIodarh B ceOst
UHCTPYMEHT 242, 3auemsiomui nepenHioro 4actb 231A umm 235A  TakenaXHOro
UHCTPYMEHTa JUIsi TEPEeMEIlEeHUs] U OPUEHTUPOBAHMUS HM3HALIMBAEMOTO 3JIEMEHTA.
HWHcTpyMeHT 242 MOXET HaJEKHO 3aLETUIATh TAKEJIAXKHBIH HHCTPYMEHT 0e3 yaep KHBaHUS
W3HAIIMBAEMOr0 3JIEMEHTAa U OCYIIECTBIIITh YIPABICHUE H3HALIMBAEMBIM 3JIEMEHTOM.
TakenaxHbIi MHCTPYMEHT HAJABIMBACT HA M3HAIIMBAEMBbIM 3JIEMEHT NPU YCTAHOBKE WIIH
CHSITUM U3HALIMBAEMOTI0 3JIEMEHTA € BbICTyNa onopsl. K H3HAmMBaeMOMy 3J1EMEHTY MOKHO
NPUMEHUTh BUOPATOpP B MPOLECCE CTITMBAHUS MAHUIYJSIHUOHHOIO MHCTPYMEHTA, YTOOBI
CMECTUTh U3HAIIUBAEMBII 3JIEMEHT C OCHOBAHUS.

[97] AnprepHaruBHas KOHPUTYpalHs TaKEIKHOTO HWHCTPYMEHTA, AHAIOTHYHOTO
UHCTpyMeHTy 235' ¢ mepenneii yacteio 235A' u 3ansHeit yacteio 235B', nokasana Ha Qur.
11B. B anbpTepHaTuBHOM BapHaHTE TAKEJIQKHBIH MHCTPYMEHT MOXKET IPEACTaBISATh COOOi
KapTPUI’K, BMEIIAIOIINNA HW3HAIIUBAEMbIA 3J€MEHT. KapTpumaK MOKET UMETh BEPXHIOH,
HIDKHIOIO U OOKOBBI€ CTEHKH, W H3HAIIMBAEMbIH BJIEMEHT yJIEPKHUBAETCSI BHYTPHU HETO.
TakenaHO€ yCTPOHCTBO MOXHO NPUCOSAUHSTh K KacCeTe MJIsl yAepr>KaHUsl U3HAIINBAEMOTI0
5JIEMEHTA.

[98] ManunyssiiiuoHHasi cUCTeMa MOXKET BKJIOUaTh B cedsi ycTpoicTBO cOopa
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JMAHHBIX JJIsl OMPEACNICHHs CHCTEMbl KOOpAMHAT, HampuMmep uudpoByro kamepy 24 wuiu
Ipyroe yCTPOHMCTBO perucrpauuu uzoOpaxkenuil. Kamepa Moxker mosydarb U300pa)KeHus
UHCTPYMEHTA, OOCIy>XKMBA€MOro 00OpyIOBaHUSI W/WJIM BCIIOMOTaTelIbHOTO OO0OpYyIOBaHUS.
H300pakeHnsi, NOMyYEHHbIE KaMepoil, MOXHO HCMOIb30BaTh Ui OPHEHTHPOBAHUS
UHCTPYMEHTAa U BCIOMOIaTeIbHOrO O0OpPYAOBaHMS OTHOCHUTENBHO OOCITyKHBAEMOTO
obopy noBanusi. OOcykuBaeMoe 00OpPYyIOBaHHUE MOXKET UMEThb OJHY MM Oojiee 0a30BbIX
Touek 30, KOTOpbIE TMO3BOJSIOT BCIOMOIaTelbHOMY 00OpYZIOBaHUIO CHOPMHUPOBATH
CHCTEMY KOOPIHMHAT JIsi 3aMEHSIEMOr0 W3HAIINBAEMOr0 3JIEMEHTA, YCTAHOBUB OPHEHTALIHIO
U PacMoIOKEHHE H3HAIIMBAEMOI0 3JIEMEHTA OTHOCHUTEIBHO OMOPHOTO O0OPYIOBAHHUS U
coenuHuTeNns. basoBas TOYKa MOMKET MPEACTaBNATh COOO# 3JIEMEHT, BbBISBISEMbIN Ha
U300paKEHUSIX, HAMpPUMEP JIMTONH 3JIEMEHT H3HAIIMBAEMOrO 3JIEMEHTa WM KOMIIOHEHT
U3HAIIMBAEMOTO 3JIeMeHTa, Hampumep (ukcarop. s nokanusanuu 0a30BBIX TOYEK HA
U300paKeHUsIX U OOecreueHuss KOOPAUHAT JJisi 0A30BbIX TOYEK HA M300PAKEHUSX MOXKET
NPUMEHSATBCST  cucteMa o00paboTkm wu3o0pakeHwit. B anbTepHaTHBHOM  BapuaHTe
OCYIIECTBJICHHsT KOOPAMHATHI Oa30BBIX TOYEK MOTYT OMNPEAEISIThCS C HCMOJIb30BAHUEM
panuornepenaTyika U paadONpPUEMHHKa, aKyCTUYECKOro Mepeiardyuka M aKyCTHYECKOIo
NpUEeMHHMKA HMJIM APYyroro obopyaoBaHHs. B anbTepHATUBHOM BapHaHTE OCYILECTBICHUS
MaHUMYJIILMOHHAS CHCTEMa MOXET MOJy4Yarb JaHHbIe Ha MPOLECCOpP OT CHCTeMbI cOopa
NAHHBIX, CBSI3aHHOW C 3€MJICPOMHBIM 00O0pYyIOBaHHWEM, W/MJIU MOCPEICTBOM JAaTYHUKOB,
oOecrevyeHHbIX B H3HAIIMBAEMbIX JJIEMEHTAX, YCTAHOBJICHHBIX Ha 3E€MJIEPOHHOM
00opy nOBaHUH.

[99] Kamepa 24 moxkeT ObITh CO€NMHEHA C MPOLECCOPOM, KOTOPBIA oOpamaercs K
nporpaMMHOMY oOecnedeHuto uisi 00paborku nzoOpakenuil. [Iporpammuoe odecrneueHue
(ITO) moxer oOpabarteiBaTh H300pakeHHs] C Kamepbl U BBIIBJISATH JJEMEHTHl Ha
n3obpaxenun. Hanpumep, nporpaMmmHoe obecrieueHne MOXKeT ObITh 3alporpaMMHpPOBAHO
Ha BbIABJICHHE OMHOW uau Oojyiee 0a30BbIX TOYEK HA H300pAKEHUM WM OMNpeNesieHHue HX
nojokenust Ha uzoOpakenun. IO MokeT ObITh MpPUBSI3aHA K CHCTEME KOOPAMHAT U
OTPEENATh MECTOMOJIOKEHNE HHCTPYMEHTOB, KOP3UH M KOOPAMHATBHI APYTUX 3JIEMEHTOB.
BaszoBasi Touka mpencrasisieT coOoi pedepeHTHYIO TOYKY Ui OOHApY’KEHHs H3BECTHBIX
SJIEMEHTOB HM3HAIIMBAEMOT0 3JIeMeHTa. ba30oBble TOYKM MOTryT OBbITh MPUBSI3aHBI K
u3BecTHBIM syieMeHTam B IO st oOpaboTku u300pakeHUl C LENbI0 ONpeaeieHus
OpPHEHTALMHU U KOOPAMHAT U3HAILIMBAEMOTO 3JIEMEHTA.

[100] JTro6oit 3meMeHT MOKET OBITh MPUBSA3AH K OOCITYKUBAEMOMY 000pYIOBAaHUIO U
cyXuTh 0a30BOi TOUKOH. ba3oBas Touka MOXET MPEACTABISATb COOOH OAWMH Wiu Ooiee
KJICHKHUX CTHKEPOB C YETKHUM PHUCYHKOM, KOTOPbI€ OMEpaTop HAHOCHT HA W3HAIIHWBAEMbIil
sneMeHT. ba3oBas TOuka MOXET NPEACTaBiIsATh COOOW oOTpakarenb WIN KyOudecKkui
oTpakaresb (YrOJIKOBBII OTpakaTelib), pa3MEIEHHbII Ha N3HAIIMBAEMOM 3JIEMEHTE MJTH Ha
obcITy)kuBaeMoM 000pyIOBAaHUHU B U3BECTHOM ITOJIOKEHHH.

[101] B omnom BapmaHTe OCymiecTBieHUsI Oa3oBasi TOYKA MPEICTaBIsIET COOOMU

YIOJIKOBBIM OTpaxarenab, Kak nokazano Ha Pur. 13. IlepBblli U BTOPON YTOJKOBBIE
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orpaxkatenu 30A u 30B kpensrcs Ha KaxaoM KoHue ocHoBaHus 30C yrojgkoBOro
orpaxarensi. OcHoBanme 30C MOXET BKIOUATh B Ce0s MarHUTBl JUIsl KPEIUICHUs
ocHoBaHuss 30C k u3HamuBaeMoMy aneMeHTy 15. OcnoBanne 30C MOXHO NOMECTHUTH
CBEpPXy H3HAIIMBAEMOI'0 J3JIEMEHTa, mno3anu (Qukcupyromero orsepctus. KyOuueckue
OTpaXkaTeau WJIH YTOJKOBBIE OTPaXaTeNH BO3BPAIIAIOT W300pak€HHE K MCTOYHMUKY CBETa.
Ceer or mO0OTO HMCTOYHHMKA OTpakaeTrcsh Has3al K HCTOYHHMKY cBerta. KyOuueckue
OTpakaTesld XOPOIIO U3BECTHBI CIIEUAINCTAM B JaHHOW oOnactu U He OyayT ONUCHIBATHCS
B JAHHOM JOKyMeHTe moapoOHo. PaccrossHue X MeXay YTrOJKOBBIMH OTPaXKATEIISIMH,
YCTaHOBJICHHBIMU Ha OCHOBAHUM, SIBJISIETCS U3BECTHON BETUYHNHOM.

[102] Uctounmk cBera 24A, HampuMep CBETOAMOJM, MOXKET PaCIoJaraTbCs IMEPen
JIMH3aMH KaMephl, kak nmokazaHo Ha Pur. 13A. Korga kamepa HampaBiieHa Ha yrOJIKOBBIE
OTpakaTelu Ha H3HAIIMBAEMOM »3JIEMEHTE, Kamepa MOXKET 3axBaThlBaThb H300paKECHHE,
BKJTFOYAIOIIEe B ce0s1 CBET OT YroJIKOBBIX oTpaxarened. Korna kamepa HaXOIuTCs Ha OTHOU
JUHUU C JBYMs YTOJIKOBBIMH OTPaXKaTesIMU, H300paK€HHWe OJHOTO HCTOYHHKA CBETa
HaXOJIUTCS HETOCPEACTBEHHO 3a APYyrum, kak nokasaHo Ha Pur. 13A. Ilpu nepememenun
KamMepbl U3 TIOJIOXKEHUsS Iepel, YIOJKOBBIMM OTpaXaTelssMU BJIE€BO WM BIPaBo
N300paKeHNs] UCTOYHUKOB CBeTa OyIayT pas3aeseHbl Mo ropusoHtanu. [lpu mepemernieHnn
KaMmephl U3 MOJIOKEHUs Nepe] YIOJIKOBBIMU OTpaKaTeNsIMU B MOJIOKEHHE HaJ YTOJIKOBBIMU
OTpaXkaTesiIMH HM300paKeHUs] UCTOYHUKOB CBeTa OyIyT pas3zeneHbl 1mo BepTukamu. [lpu
U3BECTHOM pAaCCTOSHUU MEXJAY YIOJKOBBIMU OTpaXaTels MU U HU3BECTHOM paCCTOSIHUU
nepeMEIIeHUs KaMepbl MEXAY U300pKEHUSIMU MOXHO C MTOMOIIBIO TPUTOHOMETPUUYECKUX
dbopMysT  yCTAaHOBUTh KOOPAMHATHI M OPHEHTALMIO YrOJKOBBIX OTpaxaTrenen u
oOcny>kxuBaeMoro o0OpyIOBaHUsSI OTHOCHUTEIBHO KaMepbl W MaHMITYJISIHUOHHOW CHCTEMBI.
MoOXHO 3anmporpaMMupoOBaTh MNEPBYIO CUCTEMY KOOPAMHAT, BKJIKOYAIOLIYK) KOOPJAMHATHI U
OPUEHTALMIO JeTallell MaHMIYJISILMOHHOM CHUCTEMBbI, HAaIpuUMep KOP3UH M Aep>KaTemew,
OTHOCHUTEJIbHO pbluara W/Wiu Kamepbl. MOXXHO ONPEeaeIUuTh BTOPYK) CHCTEMY KOOpPIMHAT
JUIsi  YCTAHOBJICHUsI KOOPAMHAT M OPHMEHTALUMH HM3HAIMMBAEMOI'O SJIEMEHTa W/WIH
obcyxuBaeMoro o00py I0BaHMs.

[103] 3necy npuBeneH OOUH NPUMEP CUCTEMBI ONPENEIECHUs MOIoKeHUs.. Bo3aMokHO
NPUMEHEHUE IPYTUX CUCTEM OmpeneneHus nojoxkeHus. CHCTEMbl YCTaHOBJIEHUS] CUCTEM
KOOPJMHAT MHUIIEHH XOPOIIO H3BECTHBI CHELMAINCTaM B JaHHOW obmactu. B cucremax
OpUEHTAIlMd MOXXHO HCIOJb30BaTh NO3WLIHOHUPYIOIIYID CHCTEMy Ha OCHOBe Wwi-fi,
pagnoyactoTHbiX uaeHtudukaropos (RFID), cortoBoit texHonoruum ZigBee, TexHOIOrHM
cBepxmupokoit monocel mpomyckanus (UWB), Bluetooth, cucrtembl wuHepumnambHON
HaBuraunn (INS), Onokxa wuHepumanbHbix gaTunkoB (IMU) u cuctemMbl Ha OCHOBE
MHO>KECTBEHHBIX CEHCOPOB. MO’KHO HCHOJIb30BaTh, MOMHUMO MHOTUX JPYyTHX BapHaHTOB,
uH(pakpacHbie, yIbTpa3BykoBbie, reoMarautHbie cuctembl, GPS, LIDAR, RADAR w/unu
YHUBEpPCAIbHBIA TNporpaMMmHo-onpenensieMsrii npuemonepenarunk (USRP) u 1. nm. [ns
aBTOMATHU3ALMU OlEepaluil MAaHUMYJISLUMOHHBIX CHCTEM (MOJIHOW HJIM YacTUYHOI) MOXHO

MNPUMCHSTb JIFOOBIE CHCTEMBI MNO3UIMUOHUPOBAHUSL. CI/ICTeMy NO3UIUOHHUPOBAHUST MOXHO
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UCIIOJIB30BAaTh B COYETAHUU C CHCTEMOHM W3MEPEHUs/MOHMTOPHUHTA HW3HAIMHNBAEMbIX
snemMeHToOB. Hanpumep, kamepa, rnosryyaromasi n300pakeHusl U3HAIINBAEMOTO 3JIEMEHTA JUTs
OTIpEeNeNICHUs] CTENEHU SPO3UHU JIEMEHTA, TAK)KE€ MOXKET HACHTU(PUIMPOBATh OA30BbIE TOYKU
U3HAIIMBAEMOrO 3J71eMeHTa. B anbTepHaTUBHOM BapUaHTE OCYLIECTBIICHUS JIsi OPUEHTALUU
MaHUIYJSIHMOHHON CHUCTEMBbl OTHOCUTENIBHO 3JIEMEHTA U 3aJaHUsl CUCTEMBbl KOOPAUHAT
MOKHO HCIOJIb30BaTh CHUCTEMY B HM3HAIIMBAEMOM D3JIEMEHTE, KOTOPBIH pErucTpupyer
paboune mapameTpsl H3HAMNBAEMOI'O JJIEMEHTA U ITepeAaeT NaHHble HaTPUEMHHUK.

[104] B anpTepHaTUBHOM BapUaHTE OCYIIECTBJICHUsS ONEPATOP MOXKET PACHOJIOKUTh
MHCTPYMEHT BPYUYHYIO U 33JaTh €ro IMOJIOKEHUE OTHOCUTEIBHO M3HAIINBAEMOrO 3JIEMEHTA.
DTO HaYaJlbHOE TOJIOXKEHUE MOXET CO3JaTh 0a30BYHO TOYKY U OCH misg  paboThl
UHCTPYMEHTOB. Hampumep, omepaTtop MOXET pacHoOJIOKUTb BpamlaTelbHbIA HHTEpdeElc
UHCTpPYMeHTa B yriyOneHun ¢ukcaropa. B pesynbprare MHHIMATU3ALMUN CUCTEMBI B 3TOM
MOJIOKEHUH UHCTPYMEHT MOKET NPUBS3bIBATh BCE MEPEMEIICHUS K 3TOMY MOJIOKEHHUIO IS
NPaBWIBHOTO C TOYKH 3PEHUs BBINOJHEHUS (PYHKUHMHA pa3MemIeHUsi BCEX HHCTPYMEHTOB
OTHOCHUTEJIbHO M3HAIIMBAEMOIO 3JIEMEHTA JJIsl aBTOMAaTU4YECKOW WJIM MOJIy aBTOMAaTU4Y€CKOU
paboTHI.

[10S5] ManunynssuuoHHyrO cucreMy 10 MOXHO HCHONB30BaTh IJIsl CHATUS U
YCTQHOBKHM  HAKOHEYHHMKOB 15 M mnpomexyTouHblx azantepoB 13, OpnHako
MaHUIMYJSILUOHHAsT CUCTEMA MOXET, HApPUMEpP HUMETb KOHCTPYKLMIO, MOAXOISALIYIO s
CHSATHUS W/WIM YCTAHOBKM JPYTMX THIIOB, Pa3MepPOB M KOMOHMHAIMN HW3HAMHNBAEMBIX
5JIEMEHTOB. MaHUINyJ IINUOHHAs CUCTEMa, KOTOpas MPUBEAECHA UCKIIFOYUTEIIbHO B KAQUE€CTBE
npuMepa, MOXET ObITb CKOHCTPYHPOBaHAa C BO3MOXXHOCTBIO MaHHITYJIMPOBAHHS JIIOOOH
KOMOHMHAIMeH 13 HAaKOHEYHHUKOB 15, MpoMexyTOouHbIX azantepoB 13, 0a30BBIX aganTepoB
11, KOXyX0OB 9, KOMIIOHEHTOB 3yObeB W/WIIM KOXYXOB JIPYTHX THIOB, OOKOBBIX KOXYXOB,
W3HAIIMBAEMbIX KOJIMAYKOB, HANpPAaBSIIOMUX W/WIN APYTHMX THUIIOB H3HAIIMBAEMBIX
IPYHTO3AUEIUISIIOIINUX 3JIEMEHTOB, NPUKPEIUIsieMbIX K OCHOBAHUIO. B OZHOM BapuaHTte
OCyIecTB/IeHus: MaHUMysaTop 10A MOKeT 3aueruisTh J000e YKUCIIO UHCTPYMEHTOB 25 u
OBITh TPHEMJIEMBIM MOAXOIUTDb K THITY M Pa3Mepy KOHKPETHOI'O M3HAIINBAEMOTO 3JIEMEHTA,
a Takke K JIroOOi BBIMONHSEMOU omepauuu. ['py30BUK (WM JIPyroe BCIOMOraTejbHOE
YCTPOMCTBO) MOXET BMEMIATh pa3IMYHbIE HHCTPYMEHTHI 25 i u30uparenbHOro
3areruieHus MaHumyJiTopoM 10A U MCTIONB30BaHUs 10 Mepe HEOOXOIUMOCTH.

[106] B npyroM BapuaHTe€ OCYIIECTBJICHHUS MAHUMYJSILMOHHBIM HHCTPYMEHT 25
BKIIFOYaeT B cedst 1Be OTAenbHble pabovyue rOjIOBKM HMHCTPYMEHTOB Ui MaHUITYJISILUAN
pPa3sHbBIMU BHJAMH HW3HAIIMBAEMBIX I'PYHTO3ALCIUIIOMNX 3JIEMEHTOB, 4 HE ABA OTIEJIbHBIX
UHCTPYMEHTa Uil MAHUNYJSIONUHA C KaXIbIM M3 JBYX HM3HAIIUBAEMBbIX 3J1€MEHTOB. Kak
nokaszaHo Ha Pur. 15 u 16, MaHUNYJIAUMOHHBIN HHCTPYMEHT 25 BKIIOYAET B ce0s MEPBYIO
rOJIOBKY 35 MHCTPYMEHTA Ijisl MaHUMYJISILUMH C HAKOHEYHUKAMH 15 U BTOPYIO rojIoBKY 37
MHCTPYMEHTA JUIsl MAHHUMYJISILUH C MPOMEXYTOUHbIMU ananrepamu 13. OgHako MOryT OBITh
oOecrieueHbl T'OJIOBKM HMHCTPYMEHTA, PACCUUTAHHBIE HA JIPyTrue MPOAYKTHl MJIM OTJIUYHS.

Pazurbie romosku HHCTPYMECHTA, KOTOPBIC IPUBCACHDBI UCKITFOUUTECIIBHO B KQ@UCCTBC IMIPUMEPA,



25

MOryT ObITh OOecredeHbl Il MaHUNyJsIouil (1) OOHOTO U TOro € HW3HAIIMBAEMOIO
3JIEMEHTa Pa3HbIX pa3MepoB, (11) pasHbIMH BHAaMH 3yObeB w/unu (iil) pa3HbIMH BHIAMHU
WU3HAIIMBAEMbIX 3JIEMEHTOB, TAaKMX KakKk KOXYXHM M HAKOHEYHHUKHU. B anbTepHaTUBHOM
BApUAHTE OCYIIECTBJICHUs TaKHe I'OJIOBKM MHCTPYMEHTA TAKXKE€ MOTYT OBITh BBIIIOJIHEHHI B
BUJI€ OTAEJIbHBIX UHCTPYMEHTOB, IPUCOEIUHEHHBbIX K coeAuHUTeno 12 manunynstopa 10A.

[107] B nokazanHOM Ha pHUCYHKax BapuaHTe OCYLIECTBJIEHUs TOJOBKHU
UHCTPYMEHTOB 35, 37 NpOXOAsT OT NPOTUBOMOJIOKHBIX CTOPOH KapKaca, 3aKJIFOYEHHOIO B
kopryc 29. TlpeanodTuTesnbHO, 4TOOBI MOBOPOTHBIM CTON 43 Obul OOECrmedYeH MEXAy
coenuauTeNeM 31 M kapkacom st obecredeHus: JITKOro MOBOPOTa MHCTPyMEHTa 25 B
3aBUCUMOCTH OT HYXXHOH omnepauuud. TeM He MeHee, MNOBOPOT MAaHUIYJISLUOHHOIO
UHCTPYMEHTa 25  MOXET  OCYIIECTBIATHCA  APYTrUMU  crnocodamu,  Hampumep
MaHHITYJINPOBAHUEM BCIIOMOTaTENIbHBIM OOOPYJIOBAHUEM WJIH IyTEM OTCOSOUHEHUS WU
o0paTuMOro MPUCOEIUHEHUsI K BCIIOMOTaTeIbHOMY OOOpyIOBaHMIO. B apyrux BapuaHTax
OCYIIECTBJICHHUs] TOJOBKH HHCTPYMEHTa MOTYT OBITh pacmojiokeHbl nHave. Hampumep,
TOJIOBKM HMHCTPYMEHTA MOTYT MPOXOAUTh MOA yrioM 90° mpyr k npyry (Miaum K Ipyrum
opueHTanmsM), a He mox yrom 180°, kak moka3aHO Ha 4Heprexax. MaHUMyJISIUOHHBIN
UHCTPYMEHT MOXET yIepKHBaTh Ooyiee IBYX TOJIOBOK WHCTPYMEHTA, HAalpuUMep B
OpUEHTALMU O] MEHBIINMHU yIJIaMU ApPYyT K Apyry. Hanpumep yriosoii mar 90° no3sonsier
Pa3MECTUTh YEThIPE TOJIOBKM HHCTPYMEHTA, MO OAHOW T'OJIOBKE, MPOXOASAIIEH OT KaKIOH
croponbl kopmyca 29. [Ilpu HE0OXOIUMOCTH KOMIIOHEHTBHI TOJIOBOK HHCTPYMEHTA MOTYT
OBITh PACHOJIOKEHbl HAa HEKOTOPOM pACCTOSHHUM APYr OT Apyra Mo BEPTUKAIU, YTOOBI
n30exxaTb CO3/ITaHue MTOMEX CMEXHBIMU I'OJI0OBKAaMU UHCTpyMeHTa. Kpome Toro, MHOXECTBO
TOJIOBOK MHCTPYMEHTa MOTYT OOEeCHnedYMBaTbCsi C OJHOH CTOPOHBI, HANpHUMEP IyTeM
PEryJIMpOBKHU Pa3HBIX KOMIIOHEHTOB UHCTPYMEHTA UJIM CMEHbI KOMIIOHEHTOB MHCTPYMEHTA,
YTO IO3BOJISIET MPENOCTABIATh KOMIIOHEHTBI, HEOOXOIMMBbIE IUIsl 3aLEIUIeHHs HY>KHOTO
U3HAIIMBAEMOI'0 3JIEMEHTA, MO Mepe HeoOxommmoctH. Hampumep, pasHblie omopsl (Kak
OMHMCAHO HHUXKE), MO3BOJIAIOIIME pa3MellaTb U yJAEepP>KUBATh BBICTYIBI PA3HOr0 pas3Mepa,
MOTyT OBITh YAaCTBIO OJHHUX M TE€X XK€ TOJIOBOK MHCTPYMEHTQ, NMPH 3TOM Pa3HbIE OMOPBI
MOTYT OBITb OPHEHTHPOBAHBI B MOJIOXKEHUH, HEOOXOIUMOM JJIsi UX MPUMEHEHUs. B apyrom
IpuUMepe Takash Omopa MOXKET pPeryjJupoBarbCs sl YASP>KUBAHUsI BBICTYNOB Pa3HBIX
pasMepoB WM THUINOB. Takke MOXeT ObITh OOecreueHa IOBOPOTHAS TENEXKKaA IS
UHCTPYMEHTOB, KOTOPasi MOXKET BKJIIOYATh B c€0sl APyrue KOMIIOHEHTBI, TAKUE KaK yIapHOe
CBEpJIO MO OETOHy, WUrojb4Yarhbli 3aYUCTHOM MOJIOTOK M T. M., @ TAKXe MMEeCTUTPAHHBIN
HAKOHEYHHMK JUIsI OYMCTKHU U U3BJICUCHHs (uKcaropa. Takke MOXKHO MCIOJIb30BaTh IPYTHE
KOMIIOHEHTbl [JIsl yJajeHMs I'pyHTa, Takue Kak onucaHbl B 3asBke Ha nareHt CIIIA
20150107075, xoTopass MOJHOCTBIO BKJIIOYEHA B HACTOSIHUNA AOKYMEHT IMYyTEM CCBUIKH.
Takoxke MOryT OBITh OOECIIEYeHBbI APYTHEe KOMIIOHEHTHI ISl APYTUX OMEpPaLHi.

[108] I'0s0BKM HMHCTPYMEHTOB MOIYT HMMETh IIMPOKUN CHEKTP KOHCTPYKLUHUH B
3aBUCUMOCTH  OT  KOHKPETHOrO  M3HAIIMBAEMOIO  3JIEMEHTa, KOTOPbIM  HY3KHO

MaHUINyJIMPOBATh, (I)PIKC&TOpOB, HUCIIOJIB3YCEMbIX IJid  YACPXKHNBAHHWSI HU3HANIUBACMOI'O



26

SJIEMEHTa Ha MECTe, U 3eMJIEPOMHOro OoOOpyAOBaHUS, HA KOTOPOM HCIOIB3YIOTCS
W3HAIIMBAEMbI€ JSJIEMEHTBL. ['OJIOBKM HMHCTPyMEHTAa MOIYT HUMETh YJIEp>KUBAroLlee
YCTPOMCTBO M YCTPOHCTBO mysi paboTel ¢ (ukcaropom. B ampTepHaTHBHOM BapHaHTE
OCYIIECTBJIEHHs (PUKCATOPBl MOTYT HE3aBHCHUMO NMPUBOIUTHLCS B AeiicTBHE oneparopom. B
JAHHOM BapUaHTE OCYINECTBJICHUs TOJOBKAa 35 MHCTPYMEHTa BKIIOYaeT B cels
yaepkuBaroniee ycTpoictBo 50 1 HAAEXKHOro yAEpKMBaHUS HAKOHEYHMKa 15 u
yCTpOHCTBO 52 st paboTel ¢ ¢ukcaropoM it mnepemernenust ¢ukcaropa 21 mexnay
(UKCUPOBAHHBIM U CBOOOJHBIM MOJOKEHUSIMH. AHAJIOTHYHO, T'OJIOBKA 37 HMHCTPYMEHTa
BKJTFOUAeT B celsl yAep:KUBaKOIee YCTPOUCTBO 54 MJisi HAEKHOrO YASPKUBaHUsS afanrtepa
13 u mapy ycTpoicTB 56 misi paboTel ¢ pukcaropom yisi peryaupoBku ukcaropos 21 B
OOKOBBIX CTeHKax 27 aganrtepa 13.

[109] B ogHOM BapuaHTe OCYIIECTBJICHUS yAEPKUBAIOIIEE yCTPOUCTBO S0 BKIIrOUaET
B ce0s mapy mpOTHBOJIEKAIMKUX phUaroB 61, KOTOphIe MepPeMEINatOTCs K HAKOHEUHUKY 15 u
OT HEro i 3aXBaThIBaHUSl M BBICBOOOXKIECHUS HAKOHEUHHMKA. Prryaru 61 MPUKPEIUICHBI C
BO3MO>KHOCTBIKO MOBOPOTa K OonmopaMm 63 ppl4aroB M MNEPEMEINArOTCs BOKPYT LIAPHUPHBIX
mtudToB 65 mnpuBomamMu O7, KOTOpPHIE B JNAHHOM MpPHUMEPE MNPEACTABISIOT COOOMH
rUAPaBINYeCKUe LWINHAPBEL. B JaHHOM BapuaHTe OCYIIECTBICHUS MAaHUIYJIILHOHHBIN
UHCTPYMEHT 25 TPHCOENMHEH K TUAPABIWYECKOMY NPHBOAY, OOECIeunBacMOMy
5KCcKkaBatopoM 39. TeM He MeHee, MOXKHO UCIIOJb30BaTh APYyryue BUAbl NIPUBOAOB, TAKHE KaK
3JIEKTPUYECKUE MPUBOABI (HAPUMED, PEEUHBbIH, INAPUKOBBIM XO0BOH BUHT U T. 1.). B aTOM
aNbTEPHATUBHOM NPHUMEPE UCTOUHUKOM 3JIEKTPOIHEPTUH MOXKET OBITh KCKaBaTop, Oarapen
unu apyrue cpeacrsa. Kaxapiii peryar 61 umeer 3axsar 09 1 BXOXKIACHUS B KOHTAKT U
yIep>KaHusT HAKOHEYHHKA 15 C MPOTHUBOIMOJIOXKHBIX CTOPOH. lIpenmodTHTenbHO, YTOOBI
KaKABIH 3axBaT 69 ObLI MIAPHUPHO MPUCOSANHEH K CBOOOTHOMY KOHIY COOTBETCTBYIOIIETO
peraara 61. 3axBatel 09 Tak)Ke NPEANOYTHTENBHO BKIIOUYAIOT B Ce0Sl MHOXECTBO
(PUKLIMOHHBIX 3JIeMEHTOB 71 (Hampumep, MEepOXOBaThle CTAIbHbIE MJIACTHHBI 3aXBATHOTO
UHCTPYMEHTa, KapOua u T. M.) sl Oojiee HAASKHOIO yIepskaHush HaKOHEYHuka 15 ot
MIPOCKaJIb3bIBAHHUS.

[110] VYcrpoiictBo 52 mist paboTel ¢ (uKCaToOpoM HMeEET XBOCTOBUK 83 Iuist
3aleIUIeHUs] WMNuibku 75. B 1aHHOM BapuaHTe OCYIIECTBIEHUS XBOCTOBUK 83 HMeEeT
cBOOONHBIH KOHEl 85 mIecTUrpaHHON KOH(PUIypauHuH, BXOIIMHMN B IIECTUTPAHHOE
yryOnenne 87, BBIMOJHEHHOE B rojoBke 89 mmmibku 75. TIpOTHBOMOJIOKHBIN KOHEIT
XBOCTOBHKA 83 COENMHEH C ABHUraresieM 76 WiIW IPYTUM YCTPOHCTBOM, 00€CIIEUHBAIOIINUM
KPYTSIIUI MOMEHT JUIsl BpaIleHHUs XBOCTOBHMKA 83 B M0O00OM HampaBiIe€HUH C ILEITbIO
nepemernieHust ¢gukcaropa 21 Mexay (PUKCUPOBAaHHBIM U CBOOOJHBIM TOJIOKEHUSIMU.
JlBurarens MMEET THAPABIMYECKUM MNPHUBOJA, HO MOXKET HUMETh JPYTYK KOHCTPYKLHIO
(HarpuMep, 3JMEKTPONMPHUBOL). XBOCTOBHK 83 W IBUTATENb 70 YIEPKUBAIOTCS LIEHTPAIBHBIM
ppraaroM 81 ¢ mapamenbHOW TAMOW JUIsi COXPAHEHUs OPUEHTAlMU XBOCTOBHKA 83 B
npouecce peryaupoBku peiuara. CoeauHUTENb MPUBOAUTCS B ABUYKEHHE THAPABINYECKUM

UUJIUHAPOM (MJIH APYTHM TPUBOJOM), MEPEBOISIIUM €ro MEXIy BEPXHUM CBOOOIHBIM
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MOJIOKEHUEM M HIDKHHUM IIOJIOKEHHMEM 3aueruieHus. Peryar 81  yaepxuBaercs Ha
pPEryJiupyeMOM MOHTQXHOM CTOj€ 82, BBIIOJHEHHOM C BO3MOXXHOCTBIO MEPEMEILICHUs
pbraara 81 BHIpaBO-BIE€BO U BHYTPb-HAPYXKY OTHOCHUTEJIBHO MOJIOKEHHUSI HAKOHEYHHUKa 15,
YAEP>KUBAEMOTO pblyaramu 61, Uil TOHKOW PEryJIMPOBKHU IOJIOXKEHUsS XBOCTOBUKA 83 ¢
LEeNIbIO 3aleruieHus yriryonenus 87. MOHTaXHbIH cTosl 82 MMEEeT PeibChbl, HApaBJISIoIue,
U T. M., KOTOpbIE€ HAINpaBISIOT >KEJaeMOe NABHXKEHUEe, U THApPABINYECKUE (MJIU HHBIE
JBUTATEIN) C PEEUYHBIM, LIEMHBIM U T. M. NPUBOJAOM. Takoi >k€ UM MHOW THUIl yCTpPOHCTBA
IUisi paboThl ¢ PUKCATOPOM MOKET ObITh BKJIFOYEH B MHCTPYMEHT 25, moka3aHHbIi Ha Dwur.
2.

[111] ITpucoenviHeHre W3HAINMBAEMOTrO 3JIEMEHTA K OCHOBAHHMIO BKIIFOYAET B cels
OPUEHTHUPOBAHUE U3HALIMBAEMOTrO 3JIEMEHTA JJIsl €r0 OCEBOr0 COBMELIECHUsI C OCHOBAHUEM.
Jlaxxe HeOosbIasi HECOOCHOCTh MEXKIY H3HAIIMBAEMbBIM 3JIEMEHTOM U OCHOBAaHHUEM MOXKET
NPUBECTU K 3aCTPEBAHMIO HECYIIUMX MOBEPXHOCTEH A0 MOJHOW MOCAAKU HW3HAIIUBAEMOIO
snemMeHTa. VHCTpyMEHT & MaHHUIYJHPOBAHHUS H3HAIIMBAEMBIM 3JIEMEHTOM OyaeT
BKJIFOYATh B ce0sl 3aXBaThl WJIM KOHTAKTHBIE TOUKH JJIsl MEPEMEINEHUS] U COBMEMIECHUS
W3HAIIUBAEMOTO 3JieMeHTa. HMHCTpyMEHT 25 MOXeT COXpaHsATb ¢ H3HAIIMBAEMbIM
3JIEMEHTOM YIIPYyroe COeIUHEHHE, MO3BOJISIONIeEe U3HAIINBAEMOMY 3JIEMEHTY OTKJIOHSTHCS B
pe3yJipTare KOHTAaKTa M3HAIIMBAEMOIO B3JIEMEHTa ¢ OCHOBaHueM. Eciu B npenplaymem
BAPUAHTE HOPMAIbHBIE YCUJIMSI HECY IIUX MOBEPXHOCTEN YBEINYHUBAIIUCH 10 MEpPE MOCAAKU
W3HAIIMBAEMOrO 3JIEMEHTa Ha OCHOBAHHUE, MOKA W3HAIIMBAEMBIN 3JIEMEHT HE 3aCTPEBaJl B
OCHOBaHMH, B JAHHOM Cjyd4ae yHOpyroe KpemjeHue H3HAIIUBAEMOr0 3JIEMEHTa
obecrnieunBaeT MOJATIMBOCTb U IMO3BOJSIET M3HALIMBAEMOMY 3JIEMEHTY OTKIIOHATBCS IPU
BO3pacTaHUM HOPMAIbHBIX ycuaui. HeOonbmoe OTKIOHEHHE MO3BOIseT u30exKaTh
3acTpeBaHuss M AOOUTBHCS MOJHOW MOCAAKM W3HAIIMBAEMOTrO 3JIEMEHTA Ha OCHOBaHHe. B
YIOPYTOM CO€IUHEHUHU MOXKET UCIIOJIb30BaThCs KPEIIEHUE HaA MPYKUHE UJIM KPEIUICHUE IPU
MOMOIIM 3JIaCTOMEpa, AOMyCKaromee HEOObIIOe CMEIICHHE H3HAIIMBAEMOTO 3JIEMEHTA.
Tak)ke MOXeT ObITh O0ECIeUeH MJIABAIOIIUN 3JIEMEHT, HAalpUMeEp TMAPABINYECKUN TTPUBOL
ManumnyJjisitopa 10A. Bubpauuss WHCTpyMEHTA BO BpEMsI YCTAaHOBKH TaKXKE MOXKET
COCOOCTBOBATh CMEIICHHIO H3HAIIMBAEMOrO »BJIEMEHTAa M €ro NOJHOH MOCajake Ha
OCHOBaHHE.

[112] Peruaru 61, 81, 3akpennenHble Ha pame 91 roJOBKM HHCTPYMEHTA, MOIYT
YIPYTrO KPEMUTHCS K LEHTPAJIIbHOMY Kapkacy (BHyTpu kopmyca 29). Kapkac ynepxusaer
roioBgu 35, 37 UHCTPYMEHTA U COEAMHSAET TOJIOBKM MHCTPYMEHTA C MOBOPOTHBIM CTOJIOM
43 u, B CBOIO O4epenp, ¢ coeaunureneM 31. B oqHOM BapuaHTe OCYyIECTBICHUS IOJI0BKA 35
UHCTPYMEHTa KpEeMUTCs K Kapkacy 92 [mapoBBIM COEIUHEHHUEM, YTO OOecrnedynBacT
HEKOTOPYIO cBOOOAY MEpPEMENEHUH MPU MaHUNYJSINUSAX C U3HAMNBAEMBIMH 3JIEMEHTAMH.
MHOXeCTBO TNpYXUH 94 BIONb HIDKHEH YacTU TOJIOBKM HHCTPYMEHTa O0ECIeYHBaIOT
YOPYIYIO MOAAEPXKKY TFOJOBKM HHCTPYMEHTA, XOTsI MOXHO MCIOIb30BaTh APYTHE€ BUJIbI
YIOPYTUX COCAUHEHUH. YTNPyroe COeIUMHEHHUE 4epe3 LIapOBOe€ COCAWHEHHE U NPYXKUHBI 94

obOecrnieunBaeT ToOJOBKEe 35 HMHCTPyMEHTa TMOKOCTh INpU 3axBaTe HaKOHEYHWKa 15 ms
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oOnerdyeHus mpouecca MaHUMYJHPOBAHMs, TOrAa Kak Kapkac MPEanOYTHTENbHO
MPUKPEIUIEH K OKCKaBaropy 39 mocpeacTBoM coenuHuTens 31. Ynpyroe coequHeHUEe TaKxke
obecrieunBaeT HEKOTOPYIO aMOPTHU3ALHUIO M CBOOOIY IEepEeMEIleHUl NMpHU IMepeMEeIeHHUsIX
crpenbl 40 skckaBaropa 39 OTHOCHTENBHO OOCHy>kuBaeMoro obopynosaHus. OnHako
COEIMHEHNE TOJIOBKH 35 MHCTPyMEHTa C KapKacoM MOXET OBbITh >KECTKUM. MaHUIyJISTOP
MOXKET OBITh B JOCTATOYHOH Mepe KOHTPOIMPYEMbIM (HampuMmep, NPEeACTaBisiTh COOOH
POOOTHU3UPOBAHHBIN MAHUITYJISITOP), YTOOBI TAKOE KECTKOE COSAMHEHHE MOYHO OBLIO JIETKO
UCIOJIb30BaTh, WJIH K€ yIPYroe COSIUHEHHE MOXET OBbITh OOECNEeYeHO B APYrOM MeCTe
y3na. CoenuHeHHWE TOJOBKH 35 HMHCTPYMEHTa C KapkacoM 92 Takke MOXET OBbITh
pPeryJupyeMbIM M BBINIOJIHEHO C BO3MOXKHOCTBIO MEPEHATANKH MEXIy THOKUM (Hampumep,
mist  paboTel) WM (QUKCUPOBAHHBIM J>KECTKUM (HAmpUMep, i TPAHCIOPTUPOBKH)
coeMHEeHHEeM. B OIHOM BapuaHTe OCYIIECTBICHUS THAPABINYECKUE LUJIMHIAPBI MOTYT
yIUpaTbCsi B TOJIOBKY 35 HHCTPyMEHTa, (PUKCHpPYs y3€1 IIapoBOr0 COEOUHEHUs U
NPETSITCTBYSI CBOOOTHOMY MEPEMEIICHUIO.

[113] ['onoBka 37 uHCTpyMeHTa noka3aHa Ha dur. 14 npucoenMHEHHON K KapKacy
MOCPEACTBOM WIAPOBOTO COEAUHEHUs 93 M MHOXECTBA NPYXUH 94, KOTOpPbIE B JaHHOM
BAPUAHTE OCYLIECTBJICHUs  SIBJISIFOTCS  KOHCTPYKUMEN, MASHTUYHOW KOHCTPYKIIUH,
HCTIOJIBb3YEMON B TOJIOBKE 35 HMHCTPyMEHTA. MOKHO HCHOJb30BaTh JPYrue COEOUHEHUS,
ynpyrue u unbsle. Kak u B ciydae roioBkd 35 HHCTPYMEHTA, YIIPYroe COEIMHEHUE NPUIaeT
rojoBke 37 HMHCTPYMEHTA THMOKOCTh MpPH pa3MEIIEHWH H3HAIIMBAeMOro 3jemMeHTta 13 B
onope 93. Ynpyroe coenuHeHUEe Takke 00ecreunBaeT HEKOTOPYIO aMOPTU3ALUIO U CBOOOAY
NEePEMEILEHU  OTHOCHUTENBHO mepeMemieHun crpenel 40 skckaBaropa 39 1mpu
MaHUIYJSIUUSAX C MAaHUIYJIALIMOHHBIM HHCTpPYMEHTOM 25. Kak u B ciaydae COEIUHEHUs
rOJIOBKH 35 MHCTPYMEHTA, T'OJIOBKA 37 MHCTPYMEHTA MOXET UMETb KECTKOE COEIUHEHHUE
WIN PEryJINpyeMoe COEeIMHEHUE, KOTOPOEe MOXET OBITh YIPYTHM MJIM JKECTKUM. B omHOM
BApPUAHTE OCYIIECTBJICHUS] T'HAPABINYECKUE LUINHAPHI 98, nMpuKkpensieHHble K Kapkacy 92,
BBIJIBUTAIOTCSI U YIIUPAKOTCS B TOJIOBKY 37 MHCTPYMEHTA, (PUKCHUPYS APOBOE COCAUHEHUE
96 u orpaHuUYMBasi CBOOOAY MepeMeIleHMit, 00eCeunBaeMYIO IaPOBbIM COeNMHEHUEM 96 U
npyxuHamMmu 94, B anbTepHAaTUBHOM BapUaHTE OCYIIECTBJICHUS MPUBOABI MOXKHO
obecrneunTh aMOPTH3ATOPAMH, YTOOBI OTPAHHYHUTh HOPMAJIBHOE yCHIINE MEXIYy HECYIIUMHU
MOBEPXHOCTSIMHU IO MEPE MOCAAKHU 3y0a Ha BBICTYII.

[114] ManunynsauyuOHHBIE HHCTPYMEHTBI 25 Uil NPUCOEAUHEHHUs] K pbldary MOTYT
BKJIFOYaTh B ce0s yCTPOMCTBO IUIsi OYUCTKH CTPyeH BOJBI CKOIUICHUH KpPOIIKH C
OTpPENENICHHbIX 30H, BKIIOYas yrayoOneHue ¢uxkcaropa M TPAHUIBl MEXIy CMEXKHBIMU
3JeMeHTaMH. MenKkue YacTHULbl M KpOIIKa MPU TOPHBIX padoTax MOryT coOuparbes U
CIIPECCOBBIBATBCS € O00Opa30BAHUEM IUIOTHBIX CKOIUIEHUH, OrpaHUYMBAIOMINX JOCTYIL
YCTpOWCTBO I OYUCTKH CTpPyel BOABI MOXET pa3duBarh Takue CKOIUICHUS W
MPEIOCTABIATh HHCTPYMEHTAaM JOCTYI K KPUTHYECKUM 30HAM.

[115] J{nst cHATHSA W3HOLIEHHOrO HAKOHEYHHMKA 15 MaHUNyJIILUOHHBIA MHCTPYMEHT

25 moABOAAT K HAKOHEYHHUKY IMPH MOMOIIHM BCIIOMOTATEIbHOr0 000opyaoBanus. Eciu koBm
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3 KpenmuTcs K 3eMJICPOHHON MaIlWHe, MAIlHA MOYKET COPUEHTHUPOBATh KOBII IS yA0OCTBA
JOCTyNa MaHUMYJSILMOHHBIM HHCTPYMEHTOM 25. Korza HakOHEYHHMK PAacCIOJIOKEH MEXIY
ppraaramu 61, pplyaru nepeMemaroTcss Apyr K APYyry, IMOKa 3axBaTbl 69 HE KOCHYTCs
INPOTUBOIIOJIOXHBIX CTOPOH HAaKOHEYHHKA U HE OyAyT HAIEXHO yIEep>KHBAaTh HAKOHEYHUK,
HE JOmycKas MNaJeHUuN WM CcOocKalb3blBaHus. Peiuar 81 MOXHO OTperyaupoBaTh
CMEIICHHEeM BIEpeN/Ha3a] W/MIM BIPABO/BIEBO NPH MOMOIIM MOHT@XHOTO cToja 82,
HACKOJIBKO 3TO HEOOXOAMMO JUIsi COBMEMIEHUsT XBOCTOBUKA 83 ¢ yriyOnenuem 87. [lanee
XBOCTOBUK 83 OMyCKarOT AJisg BCTaBKH B yriyOneHue 87 B mmuibke 75 dukcaropa 21 u
BpAIIAIOT JUIsl BbIBENEHMs ITU(TA HAPYXKY B CBOOOAHOE MOJIOKEHHE, B KOTOPOM MITU(T
BBICBOOOXKIeH U3 yriryOnenust 77 B Beictyne 20. Hakoneunnk 15 crsrusatoT ¢ Beictyna 20
npu nomomu ctpesibl 40. B HEKOTOPBIX CHUTyalUsX OMEpPaTop MOXKET OOJErduTh CHSATHE
W3HAIIMBAEMOr0 3JIEMEHTA, BBIYUCTUB CKOIUIEHMsS CIpPEecCOBaHHOW kpowku. Omneparop
MOXET YJaIUTb CKOIUIEHHUs] KPOWIKM BpPY4YHYK WIM [OpPU TNOMOIU  CPEACTB,
IPEeNyCMOTPEHHBIX Ha MHCTPyMeHTe 25, Hampumep, kak onucaHo B mnareHte CIIIA
2015010705, kOTOpBI MOJHOCTBIO BKJIIOYEH B HACTOSAIIUN JOKymMeHT. Kpomka u
CKOIUUICHMS, YACPKUBAOIINE W3HAIIMBAEMBIM 3JIEMEHT Ha €ro MECTe, MOXXHO OTAEIUTH
NOCPENICTBOM BHOpATOpa MM UMIIAKTOPA, KaK ONMUCAHO HUXKe. [locne CHATUS HaKOHEYHHKA
5KCKaBarop 39 nepeMernaeT MaHUuMyJISILUOHHBIA UHCTPYMEHT 25 ¢ HaKOHEYHUKOM 15 Tak,
YTOOBI TIOMECTUTh U3HOIMIEHHBIH HAKOHEUYHHUK B KOp3uHy 91 (Pur. 14) unn nuHOE MECTO IS
OTXOJOB, HApUMEpP Ha AHO IPy30BHKA, HA MOAAOH, HA 3€MJIIO WU B APYyroe MECTO s
YTWIN3aUUU U3HOLIEHHOIO HM3HAIIMBAEMOro 3jeMeHTa. Korza M3HOMEHHBI HAaKOHEYHUK
HaxonuTcs B Kop3uHe 91, XBocTOBUK 83 m3BiekatoT u3 pukcaropa 21 u pa3BoIsAT pblyaru
61, BeIcBOOOXK1as1 M3HAIIMBaeMbli aneMeHT. HakoHeunuk 15 crarusaror ¢ BeicTyna 20.
[116] /[Ins ycTaHOBKM HOBOrO HakOHe4yHHKa 15 Ha ajgantep 13 uHCTpymMeHT 25
pacnonaraioT BOJIM3M OT M3HAIIMBAEMOTO AJIEMEHTa Tak, 4yToObl peiuard 61 pasmemanuch
OKOJIO HOBOIO HAaKOHEYHHMKA. B JaHHOM BapuaHTe OCYLIECTBJICHUs HOBbIE HAKOHEYHUKHU
XpaHsATCcs Ha nojke nepxxarens 90. OnHako A1 pa3MelleHusi HOBbIX HAKOHEUHHKOB MOXKHO
UCIIOJIb30BaTh APYrue KOHCTPyKuuu. Hanpumep, HOBble HAKOHEUHUKH MOTYT pPa3sMeIaThbCs
Ha HECKOJIbKUX Pa3HbIX CIEHUATU3MPOBAHHBIX OMOpax WM Ha OOmIeH omope, TakoW Kak
MOJAJOH, CEpBHCHAas MalllMHA, HAa 3emyie U T. N. Peiuaru 61 cBOOATCS U 3axXBaThIBAIOT
MIPOTUBOIOJIOXKHBIE CTOPOHBI HAaKOHEYHMKA. Koraa HakOHEUHUK yAEpKUBAECTCS pbluaraMu
61, mpeAnoUYTUTENBHO, peryar 81 PeryaupyroT U XBOCTOBUK 83 BBOIAT B yriyOseHue 87 B
pe3pOoBoi mmnunbke 75. Xots ¢pukcarops! 21 B HOBBIX HAKOHEYHUKAX OOBIYHO HAXOISATCS B
CBOOOJTHOM TIOJIOXKEHHUH, 3aleIJIEHHE XBOCTOBUKA 83 cO MMUIIbKON 75 mepen yCTaHOBKOU
Ha anantep 13 mo3BossieT mepeBecTH UKCATOP B CBOOOIHOE MOJIOKEHHUE, €CIIU OH €IIe HE B
HEM HE HaxXOJUTCs. OKCKaBarop MOBOpauMBaeT MAaHUIYJISILUOHHBI HHCTPYMEHT K
obciykuBaeMoMy 0OOpPYZIOBAaHUIO M YCTAHABIMBAET HOBBI HAKOHEYHHK Ha BbicTym 20
agantepa 13. ITocne Toro, kak HOBbIH HAaKOHEUYHHUK Oy IE€T MOJIHOCTBIO MOCAXKEH Ha BBICTYTI,
XBOCTOBHUK 83 MPUBOAAT B ABUXKECHUE JIsI IEPEMEILECHUs] IINUIIbKU 75 BHYTPb U yCTAHOBKHU

¢ukcaropa 21 B monoxxkeHue (pukcauuu. XBOCTOBHK 83 BBITATUBAIOT U3 yriyOnmeHust 87
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nyTeM noxbema pbryara 81, m peryaru 61 pasBonAT, BbICBOOOXKIass HakOHEUHHK. [lpu
HEOOXOAMMOCTH WM TPH JKEIaHUH OINeparop MOXET Mepen YCTaHOBKOH HOBOIO
HAKOHEYHHUKA CUUCTUTh KPOLIKY C OTKPBITOro BbpIcTyna 20 BPY4YHYIO WIM IPU HOMOIIU
UHCTpyMeHTa 25.

[117] Ecnu BMecTe ¢ HAKOHEYHUKOM 15 HY>KHO 3aMEHUTb MPOMEXKYTOUYHBINH ajanrtep
13, MaHUNyJALUOHHBIM WHCTPYMEHT 25 MOXET CHATh M3HOWIEGHHBbIN ajzantep 13 mnepen
YCTaHOBKOI HOBOIO HakOHEYHHUKA 15. MaHUNyIsLUUOHHBIM MHCTPYMEHT 25 MOBOPAYMBAIOT
Ha 180° ¢ momomipto pabovero croma 43 Tak, 4ToOBl TOJIOBKA 37 HWHCTPYMEHTA
pacnionarajgach HampoTuB anantepa 13. TonoBka 37 MHCTPyMEHTa BKJIIOYaeT B ceOs
YAEPKUBAIOIIEE yCTPOUCTBO 54 MJIsl HAAEKHOIO yJIep KUBaHUS anantepa 13 u yCTpOHCTBO
56 mnsi pabotel ¢ (UKCATOPOM ISl BBICBOOOXKAECHUS (PUKCATOpOB 21, yIaep KHBAIOIINX
anantep 13 Ha apantepe 11. JlaHHas rojoBKa MHCTPYMEHTA B aJlbTEPHATUBHOM BapUaHTE
OCYIIECTBIICHHS] MOXKET MPEICTABIIATh COOOH OTAENBbHBIH MaHUIYJISIIUOHHBIN HHCTPYMEHT,
3auensemMblii ManumnyastTopom 10A.

[118] B ogHOM BapuaHTe OCYIIECTBJICHUS yASP)KUBAIOIIEE YCTPOUCTBO 54 BKIIFOUAET
B cebst omopy 93, oOpasyromyio mojiocte 95, koropast mo ¢opme mononHsieT BoicTyn 20,
XOTsI MOXHO MHCIIOIb30BaTh JPyru€ KOHCTPYKLUMM HJis YJAEpPKUBAHUS HM3HAIINBAEMOIO
snemeHTa 13 (Hampumep, pblH4aru, MOJOOHBIE HCIOIB3yE€MbIM JIi HAKOHEYHHKA, HWIIU
Ipyrue cpencrBa Uil OOeCreueHHss KOHTAaKTa W yIEp)KaHUs KOHKPETHBIX YYacTKOB
BoicTyna). Omopa 93 MOXET MpeacTaBiaTh cOOONH Kopmyc, O00pa3yromui 3aKpbITYIO
MOJIOCTh, KOTOPAasi MOJHOCTBIO MUJIM MO CYIIECTBY MOJHOCTBK) OXBaTbIBaeT BbICTYN 20, UiH
Oosee OTKPBITYIO pamy, 00pa3yIOIIyI0 YaCTHUHYIO MOJIOCTb, 3aLEIUBIIOMYIO OPEeICHHbIE
y4acTKH BBICTyIIa B JOCTaTOYHOH Mepe, 4TOObl YCTOWUMBO W HANEKHO YIEP>KUBATh
W3HAIINBAEMBbIH 3JIEMEHT 34 BBICTYI. B ApyromM ajgpTepHaTUBHOM BapHaHTE OCYIIECTBICHUS
Takas Omopa MOXET ObITh PEryJHpyeMoOi, 4TO IMO3BOJIMUT pa3Meliarb B HEH BBICTYIIBI
Pa3HBIX pa3MepoOB WJIM TUMOB. B mporecce UCnonbp30BaHusi B onope 93 pa3smMemaroT BbICTYII
20, mpu 3TOM BBICTYII pa3MeIAeTCs B MOJIOCTH 95,

[119] Ilocne monHON mocanku BbICTYNA B Oonopy 93 mOpuBOAUTCS B ACHCTBUE
aepxarenb 97 nnsa 3aueruieHus U yuaepskanus Bbictyna 20 BHyTpu omopel 93. B ogHOM
npuMepe aepxkaresb 97 mpexactaBiisieT coOOU crepikeHb 99, MPUBOAUMBIN B JEHCTBUE
FUAPABINYECKUM LUINHAPOM 103, yCTaHOBIEHHBIM Ha onope 93, U KOHTAKTUPYIOLIUHN C
BoicTynioM 20. CrepkeHb 99 BBINIOJIHEH C BO3MOXHOCTBIO II€PEMEIIEHUsI BHYTpPb
yriyonenuss 77 B Bbictyne 20 (T. €. B TO k€ yriayOjieHHe, B KOTOPOM pa3MeIaeTcs
pe3pOoBast mmunbka 75 ¢ukcaropa 21) m HapexHOW ¢UKcaUMH BBICTyNa Ha omope 93.
CrepxeHb 99 BBINOJIHEH C BO3MOXHOCTBIO MEPEMEIIECHHs] BBEPX U BHU3 T'HJPABINYECKUM
uumuHApoM 103, HO MOryT HCHONB30BAaTbCsl W Apyrue npuBoibl. Korma cCTep>KeHb
HaxOJUTCs B BEPXHEM WJIM OTBEJECHHOM Ha3al MOJIOKEHUHU, BBICTYN 20 MOXHO BCTaBUTH B
nonocte 95 unu ussneub u3 Hee. CTepkeHb NEpeMEIIAOT BHU3 WJIM B BBIABUHYTOE
MOJIOKEHUE Uil HaaeHOW (ukcaumm BbicTyma 20 M, cliegoBaTeNibHO aganTtepa 13, Ha

onmope 93. MOXXHO HMCHOJB30BaThb APYrHE€ BHUAblI AEPKATENEeH, BKJIIOYAsl T€, B KOTOPBIX
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UCTIONIB3yeTCsl yriyOneHue 77, U T€, B KOTOPbIX OHO HE MCHOJb3yercs. B onHOM mpumepe
ormopa 93 MoXeT OBITh PEryJupyeMoll M CMelarbcsi BHYTPb U NMPOYHO YAEPKHUBATH IO
MEHBIIEH MEPE HEKOTOPBIE MOBEPXHOCTH BBICTYIIA.

[120] Vicnonb30oBanue BBICTYIIAa W3HAIMBAEMOT'O 3JIEMEHTA (€CIIU OH MMEEeTCs) IS
YACP>KUBAHUsI M3HAILIMBAEMOIO 3JIEMEHTA, OTAEIBHO WU B COYETAHUU C JAPYTUMU
CpeICTBaMU, MOXKET O0eCHeYHnTh YCTONUMBOE M JIETKO YCTAaHABIMBAEMOE COEIMHEHHE.
BriCTynbl BBINOMHSIIOT C BO3MOXHOCTBIO BBIAEP)KMBAHUs BBICOKMX HArpy3oK IpH
yIEP)KUBAHUM HW3HAIIMBAEMOTrO 3JIEMEHTAa B MPOLECCEe 3eMJIEPONMHBIX padOT, TAaKUX Kak
BbIEMKAa IPYHTA, U JOCTATOYHO MPOYHBIMH, YTOOBI 0OECMEYUTD OMOPY ISl H3HAMMUBAEMOTO
sjeMeHTa. BBICTYybI OOBIMHO BKIIFOYAKOT B ¢€0sl MPUTHAHHBIEC MTOBEPXHOCTH, BBITOJTHEHHBIE
C OTHOCHUTEJIBHO K€CTKUMH JOITy CKAMHU, YTO MOXKET MPUBOIUTD K OoJiee mpocToMy Hu Ooree
CTa0MIBPHOMY 3aLEIJICHUIO C KOMIUIEMEHTAPHBIMU MOBEPXHOCTSIMU Ha onope (T. €. BHYTpPH
NOJIOCTH, B KOTOPOH pa3Memaercs BbICTYIT). Takke MOCKOJIBKY BBICTYIIBI OOBIYHO 3aKPBITHI
U3HAIUBAEMbIM 3JIEMEHTOM, OHU OOBIYHO MEHBIIE MOABEPKEHbI H3HOCY, YEM JIPYTHE YaCTH
ajantepa. Mcnone3yst BBICTYI, MAHUNYJISUUOHHBIA WHCTPYMEHT MOKET MAaHHUIYJIHUPOBATh
IO CYIIECTBY JIFOOBIM aJanTepoM, BKITFOUAs MPOMEXKY TOUHBIE alanTephl (TaKue Kak aganTep
13) u 6a3oBble anmanTepsl (Takue kak agantep 11), HE3AaBUCUMO OT TOTO, KPEMSTCS OHH
dukcaropamu, OOJITaMu, BTYJIKOH U KITHHOM, CBAPKOM, U T. II.

[121] VYcrpoticTBo 56 anst paOoTel ¢ PUKCATOPOM B MHCTPYMEHTE 25 MCHOJIb3YETCs
st mepemenieHust pukcatopos 21 mexay pUKCUPOBAHHBIM U CBOOOIHBIM TOJIOKEHHUSIMH.
B ogHOM BapuaHTe OCYyIIECTBJICHUS YCTPOHUCTBO 56 myisi padoThl ¢ GUKCATOPOM BKIIIOUAET B
cebs mapy peryaroB 105 u 3auemnsromee ¢ukcarop ycrpoiictBo 107 Ha KOHIE KaXIOTO
peraara 105. 3anemsromue ¢ukcarop ycrpoiicrBa 107 3auemisitoT M MOBOPAYMBAIOT
mnuiabku 75 ¢ukcaropoB 21 u mepeMemaroT MMWIBKA MEXIy HX (PUKCUPOBAHHBIM U
cBoOoxHbIM noNokeHusiMU. Kaxknoe 3anemstomee ¢pukcatop ycrpoiicrso 107 Bkitouaer B
ceOst xBocToBUK 115 u nBurarens 117, ynepxxuBaembie koprnycoMm 119. CBoOOIHBIH KOHEN
121 kaxmoro xBocTtoBuka 115 wumeer 1mecturpaHHyro ¢GoOpMy, MO3BOJISIOIIYIO
OCYIIECTBIIATh COMPSPKEHHYK MOocanky B yriaybnenus 87 mmunek 75. J{Burarenu 117
BpallalOT XBOCTOBUKM |15 u mnepememaroT WNUIABKU 75 BHYTPb M HAPYXKy MEXAY
(UKCUPOBAaHHBIM U CBOOOAHBIM TOJOXeHusiMu. Jlpurarenun 117 npeanodTHUTENBHO
NPEACTABISIIOT COOOH THMAPABIMYECKUE BUraTENIU, HO MOXKHO MCIOJIb30BATh JIPYTHE BUIBI
JBUTATENEH UK CITOCcOObI 00eCeueHusT KPYTSIEero MOMEHTA.

[122] Kaxneiii peruar 105 mpukperuieH k 6okoBoit creHke 109 omopsr 93, xoTs
BO3MOXHBI JApyrue KoHCTpykuuu. Kaxabeiii peraar 105 umeer napamienbHYHO Tsry,
ofecreunBaromy 0 MOBOPOTHOE MEPEMEIICHIE COOTBETCTBYIOIIEr0 XBOCTOBUKA 115 nmpyr k
JpPYTy WIH APYT OT Apyra Npu COXPaHEHUH MPAaBUIIBHOTO MOJIOKEHMSI XBOCTOBUKA 115 nms
pa3MeIeHns: B COOTBETCTBYIOIIEM yIiyOneHun 87, XOTS BO3MOXHBI U JpPyTHE
KOHCTpyKuuu. Pberyarm 105 MOryT nOpuBOAUTBCS B ABMXKEHHE T'MAPABIMYECKUMU
uuuHApaMu 113, HO BO3MOXHBI U Apyrue NpuBOAbl. B 0OHOM BapuaHTe OCYLIECTBICHUS

pPEryJIMPOBKH OTCYTCTBYIOT (KpoMe moBopora peiuaroB 105 Hazan u Bhepen), MOCKOIBKY
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paccTosiHue MeXay nepeaHuM KoHIOoM Beictymna 20 u ¢pukcaropamu 21 B OOKOBBIX CTEHKAX
27 ocraeTrcsi OTHOCUTENBHO HEU3MEHHBIM, T. €. C YYETOM MHUHUMAJIBHOTO HU3HOCA, OOBIYHO
MPOUCXOMSIIEro Ha MepeaHeM KOHLE BricTyna. COOTBETCTBEHHO, XBOCTOBUKH 115 0ObIuHO
pasMemaroTcs B yriryonenun 87, xoraa BeicTyn 20 MOJIHOCTBIO mocakeH B onopy 93. Tem
HE MEHee MOXKET OBbITh IPEIYCMOTPEH PETyJIMPOBOYHBII MEXaHH3M Mexay pbraaramu 105 u
omopoit 93 (unm B MHOM MeCTe, HampuMmep Mexay pbrdaramu 105 M 3aueruisronuMu
¢dukcarops! ycrpoiicrBamu 107) nns oOecnedeHns: KOPPEKTUPOBKU XBOCTOBUKOB 115, ecin
5TO HEOOXOAUMO HJIH JKEJNaTeNIbHO.

[123] TTocne mioTHOM mocanku crepkHs 99 nmpuHuMaroniee Gukcarop yriyoieHue
77 B BBICTYIIE 20 phlyaru 105 nepeMeniaroTcsi BHyTPb TaK, YTO XBOCTOBUKHU 115 BBOAATCSA B
yriry Onenust 87 ¢ukcaropos 21 U mpUBOASTCS B IBIKEHUE I IepeMeIneHus: prukcaTtopon
21 B cBobomuble mosiokeHus. [locnme BeicBOOOXAEeHUs (ukcaropoB 21 mpuBOaUTCS B
neiicteue crpena 40 skckaBatopa Uil CTATMBAHUs NPOMEXKYTOYHOro anamrtepa 13 ¢
6azoBoro amanrtepa 11. Kak u B ciiydae cO CHSTHEM HAaKOHEYHUKOB 15, BCIO KPOIIKY,
MEIIAIOIYI0 CHATHIO, MOXXHO BBIYMCTUTb BPYYHYK) MJIM MIPU MOMOIIY HHCTPyMEHTa 25.
ITocne cusatus crpena 40 nepeMenaeT MaHUyJIIUUOHHBIA HHCTPYMEHT 25 ¢ apantepoM 13
Ul pasMelleHus agantepa B aepxkarene 90 unm B ApyroM MecTe s yTHIM3AUUU
W3HOIIEHHOrO H3HAIIMBAEeMOro 3jeMeHTa. Koraa HW3HOIWIEHHBIM afanTep HaxXOAUTCS B
nepxkarene 90, xBoctoBuku 115 orBomsT m3 ¢uxcaropos 21 pasasuras peraaru 105, u
cTepkeHb 99 MONHUMAIOT, BBICBOOOXKIAs HW3HAIIMBAEMBIH 3JIEMEHT. 3areM omopy 93
craruBaloT ¢ BbicTyna 20. XBoctoBuku 115 MOXHO oTBecTH B J1000€ BpeMsi IOCIE
nepesosa ¢pukcaropos 21 B ux cBOOOIHOE MOIIOKEHUE.

[124] 3arem MOXXHO yCTaHOBUTH HOBBII MPOMEXYTOUHBIN aganTep 13 Ha BbicTyn 17
6azoBoro amanrtepa 11. DkckaBarop pacrosiiaraeT MaHUIMYJISLUOHHBI HHCTPYMEHT 25 Tak,
4TOOBI pa3mMecTuTh onopy 93 Hazn BbicTynoMm 20 HOBoro ananrepa 13 B gepxarene 90 wiu B
UHOM MecTe. YIepKUBaIOMIUN CcTepkeHb 99 BBOIIT B NpHHUMAaromee (UKCATOP
yriryOnenue 77 B BbicTyne 20 u HanexHO GUKCUPYIOT anantep 13 Ha omope 93, T. e. npu
stom BeIcTyn 20 Haxomutcs B mosioctu 95. Bauemnsronue ¢ukcaTtopsl ycrpoictsa 107
NPEANOYTUTEIBHO 3aUeIUIsoT prukcaropel 21 mepen ycTaHOBKO# Ha 6a3oBbii agantep 11 B
TOM cCiIy4dae, ecyii (pukcaTopbl HEOOXOAUMO MEPEBECTH B CBOOOJHOE MOJIOKEHHE. 3aTeM
MaHUMYJSIMUOHHBIM MHCTPYMEHT NEPEeMEINarOT U PEryJIUpPYIOT JUIsl YCTAaHOBKM ajanTtepa 13
Ha BeicTyn 17 apantepa 11. Ilocne mnonnoi mnocanxku azantepa 13 Ha BbeICTYD 17
3auermsomue  pukcaropbl  ycrpoiictea 107 mnpuBomAT B ASHCTBUE IS TNEpPEBOnA
dukcaropos 21 B pUKCUpPYIOIIEE MOJIOKEHHE, MTOCTIE Yero XBOCTOBUKHU 115 u nepxkarens 97
MO>KHO OTBECTH Ha3aj.

[125] B onHOM BapuaHTe OCYINECTBJICHUs MAHUNYJSIHUOHHBIA HWHCTPYMEHT
NOTIOJIHUTENIbHO BKJIOYaeT B ceds coemuHuTenp 123 (Pur. 15) mns npukpemsieHus
WU3HAIIMBAEMOr0 IPyHTO3ALCIUIAIOMEr0 3JIEMEHTA NOCPEACTBOM TaKEIaXKHOrO yCTPOUCTBA
WIA NOABEMHONW MNpPOYyWHHBL. B JaHHOM BapuaHTe OCYILIECTBICHHUSI COEAUHUTEIb

NPEeACTaBIISIET COOO0H 3aXUM, KOTOPBIH pa3mernaercs B yriyOneHuu 125 u mo3BOJIseT JIETKO
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NPUCOEIUHATBCA K  W3HANIMBAEMBIM  3JIEMEHTaM 0e€3 HapylleHHst CHOCOOHOCTH
MaHUIYyJSIHMOHHOTO MHCTPYMEHTA YyCTOMYMBO CTOATH Ha 3€MJle. OTO MOXET IO3BOJIUTH
UCIIONIb30BAaTh OJMH OKCKAaBaTop s JIIOOBIX MaHUMYJSIUMI  3jeMeHTaMHu  0e3
HEOOXOAMMOCTH CHSTHSI MAHUITYJSIIUOHHOTO MHCTPYMeHTa. Takas KOMOMWHALWs 3JIEMEHTOB
obOecrneunBaeT YHHMBEPCAJIbHOCTh NPHU 3aLEMJICHUH, MAHMIYJSLHUSAX U NEepEeMEelIeHUIX
U3HAIIMBAEMBbIX 3JIEMEHTOB. B IpyromM BapuaHTe OCYIIECTBICHHs COCIUHHUTEIb HUMEET
dbopmy crepxkHs 127, pacmonoKeHHOro momepek yriayOnenuss 125 B kopmyce
MaHUMYJSILMOHHOTO MHCTPYMEHTA. Takke MOXHO MCIOJIb30BaTh JPyrue COCIUHUTEIbHBIE
KOHCTpPY KLIUH.

[126] MHCTpYMEHTBI, MPUCOEIUHAEMbIE K MAaHUMYJISITOPY, MOTYT BKJIKOYaTh B ceOst
BUOpaTOp ISl BCTPSXMBAHUS H3HAIMMBAEMOro 3JIeMEHTa. Kpolka, CKarIMBaromascsi B
NPOCTPAHCTBAX MEX/y ONMOPOH U M3HAIMMUBAEMBIM 3JIEMEHTOM B XOJ€ 3€MJIEPOHHBIX padoT,
MOXET CIPEeCCOBBIBATBCS N10 KOHCHCTEHLUMHM OeToHa u (UKCHPOBATh H3HAIINBACMBI
sneMeHT Ha omope. OTaeneHne M3HAMKUBAEMOIO 3JIEMEHTA BKJIOUaeT B ceds pasOueHue
CKOIJIEHUSI JUIsl BBICBOOOXKIEHMS M3HAIIMBAEMOTO 3JIEMEHTa, [UII HYEero MOJXKET
notpedoBarbCcsi O4YeHb Oosbmioe ycwmime. lIpunokeHne BHOPALMOHHOIO YCHIIHMS K
U3HAIIMBAEMOMY 3JIEMEHTY IIO3BOJIIET OTHAEIUTHh CKOIUIEHUS M OOJErduTh CHSTHE
U3HAIUBAEMOr0 3jeMeHTa. Bubparop Moxker (yHKIHOHHUPOBATh MHOTHMH Pa3IHYHBIMU
cnocodbamu. B onHOM mpuMepe HeKOTOopasi Macca BPaIIaeTcs CO CMEIIEHUEM OTHOCHTENIBHO
LHeHTpalbHON ocu. BuOparop Mosker ObITh yHNpyro 3akpelyieH Ha Kapkace WM Ha
OCHOBAHUH, HANPHUMEDP INPHU MOMOIIU 3JIacTOMEpa WIH MPYKUHBI, KOTOPbIe 00€CIIEYNBAIOT
OTPaHUYECHHOE MepeMelneHrue. B 3aBUCUMOCTH OT CHJIbI KOHTAKTa M TUMNA KOHTAKTa C
U3HAIIMBAEMbIM 3JIEMEHTOM, K U3HALIUBAEMOMY 3JIEMEHTY MOTYT NPHUKIIAAbIBATHCS Pa3HbIC
TUOBI CuUJibl. BuOparop MOXXHO BBECTH B KOHTAKT C H3HAIIMBAEMBIM 3JEMEHTOM H
NPUIOKUTHh BUOPALIMOHHYIO CHITy. B anbTepHaTHBHOM BapHaHTe OCYIECTBIEHUS BHOpATOp
MOXET HaXOIUTbCsl Ha HEOOJBIIOM pPAacCTOSHUU OT HW3HAIIMBAEMOTO 3JIEMEHTa, B
pe3yJipTare€ 4Yero OH MHOIOKPaTHO HAHOCUT yJAapbl IO HW3HALIMBAEMOMY BJIEMEHTY.
Bubparop MOXXHO nepeMemarb BOKPYr BBICTYNA, HAHOCS yJapbl MO H3HAIIHBAEMOMY
5JIEMEHTY U BO3JEHCTBYsl HA HErO YCUJIHSIMH, NPUJIOKEHHBIMH B PA3HBIX HAlpPaBICHUSX.
BubpaunonHoe neilcTBHE MPEANOYTHTENBHO  OKAa3bIBAIOT Ha TMEPENHIOK  4acTh
U3HAIIMBAEMOI'0 3JIEMEHTa Ui TNPHUMEHEHHs pPbIYaXHOTO 3¢ddekra K HecymuM
MOBEPXHOCTSIM THE3Ja W3HAIIMBAEMOIO 3JIEMEHTAa M BBICTYIy OINOPHOIO 3JIEMEHTA,
Pa3sMEIEHHOTO B THE3E.

[127] B  anpTepHAaTHBHOM  BapUaHTe OCYINECTBJICHHUS  MaHUMYJISILIUOHHBIN
UHCTPYMEHT 25 MOXET BBINOIHATh (PYHKUUIO HMMIAKTOPAa MO OTHOIIEHHIO K
MU3HAIMBAEMOMY 3JIEMEHTY Uil OTAENICHHs] CKOIUIeHUH. MHCTpyMeHT MoxeT pabdorarsb
no1060HO OTOOMHHOMY MOJIOTKY € BBICTYHAOIIUM AOJIOTOM HJIA T'OJIOBKOH, KOTOpast ObICTPO
IUKJINYECKH BBIABUTAeTCS UM HAHOCUT yJap\bl MO HM3HAIIMBAEMOMY BJIEMEHTY. Y JapHbIH
UHCTPYMEHT TaK>X€ MOXKHO HCIIOIb30BaTh JUIsl YCTAHOBKU U BBICBOOOKIEHHUs 3a0MBAEMBbIX
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M3HAIMBAEMOI'0 3JIEMEHTA Ha ONOpe MOXKHO HMCIOJIb30BaTh (PUKCATOPHI, BKIIOYAOMINE
Takue KOMITOHEHTbI, Kak KOHYChl M KJIHMHBS. KiMH BBOAWTCS Miu BOMBAETCS B OTBEPCTHE
MEXAY MW3HAIIMBAEMbIM 3JIEMEHTOM U ONOPOH M YyAEpPKUBACT JSJIEMEHT Ha OIOpe.
AHaJIOTMYHO, B KOHLE CpOKa CIY>XObl H3HAIIMBAEMOIO 3JIEMEHTAa KJIWH BBIOMBAIOT U3
OTBEPCTHs, HAHOCS yJapbl MO JAPYroMy KOHLY KIMHA. YJapHbIH MaHUIYJISALMOHHBIN
MHCTPYMEHT MOXXHO HCIOJIb30BaTh JII YCTAHOBKH 3a0MBAaEMbIX KyBaJlnoW (hUKCATOpPOB B
U3HAIIMBAEMBbIH 3JIEMEHT U UX CHSTHSI.

[128] MaHumyIsIuOHHBIE HHCTPYMEHTBI MOTYT BKJTIOUATh B ¢€0sl JyTrOBYIO CBapKy U
KUCJIOPOA- AaLETUICHOBYIO CBApKy, a TakKe peXylIHue Cpeacrsa sl yIAep>KUBAHUS
U3HAIMBAEMbIX 3JIEMEHTOB Ha 3eMJIepOiiHOM o0OOpyaoBaHWU. V3HamMBaeMblli 3JIEMEHT B
HEKOTOPBIX CUTyalUMssX Haubojee OBICTPO MOXHO YAJIUTh, OTPE3aB €ro CBAPOYHOU
TOPENIKON, WM €ro MOXXHO INPUKPENUTh K ONOpe, NMPUBAPUB H3HAIIMBAEMBIN 3JIEMEHT K
omnope.

[129] ManunyassuuOHHBIE HHCTPYMEHTBHI MO3BOJISIFOT YCTAHABIWBATb U CHUMATh
XUMHUYECKH aKTHBUPYyeMble (ukcaTtopsl. M3HamuBaeMblil 3JIEMEHT MOXXHO MPUKPENHTh K
omope ¢ukcaropoM, 0Opa3OoBaHHBIM B pe3yJIbTaTe XHUMHUYECKOW peakuuu. Hampumep,
W3HAINBAEMbIH 3JIEMEHT MOXET OBITh MPHUKPEIJIEH K OMOpe, NMPU 3TOM H3HAIIMBAEMbIH
5JIEMEHT U ONOpa HMMEKT COBMEILICHHBIE OTBEPCTUsl. MaHUNYJSIUUOHHBIM HHCTPYMEHT
MOKET BIIPBICKMBAThb PEAKLUMOHHOE BEIIESCTBO B COBMEIIEHHBIE OTBEPCTHs. PeakuuoHHOE
BEIIECTBO 3alOJHSAET COBMEIIEHHBIE OTBEPCTHSI U 3aCTBIBAET C OOpa3OBaHUEM >KECTKOIO
WIN TIOJYXKECTKOTO KOMIIOHEHTA, IPUJIETarolero K COBMEIIEHHBIM OTBEPCTUSM W
NPUKPEIUISIIONIEr0 M3HAIIUBAEMBbIA 3JIEMEHT K omnope. B anbTepHaTUBHOM BapHUaHTE
OCYLIECTBJICHUST HMHCTPYMEHT MOXET BBOAUTH JKECTKUM KOMIIOHEHT B COBMEILECHHBIC
OTBEpCTHsl. 3aTe€M pEeaKLUHUOHHOE BEIIECTBO BIPLICKUBAIOT B OTBEPCTHE, 3arOJIHSs
IPOCTPAHCTBO BOKPYT JKECTKOrO KOMIIOHEHTa. B nanpHellneMm, MO OKOHYAHUU CpPOKa
CIy>kObl ~ KOMIIOHEHTA,  MAHUMYJSIUMOHHBIH ~ MHCTPYMEHT  MOXET  BIPbICKHBATH
pacTBOPUTENIb,  PACTBOPSIOIIUN  PEAKIMOHHOE  BEIIECTBO U BBICBOOOKIAFOIIMIA
U3HAIIMBAEMbIH 3JIEMEHT OT OMOPBL. DTO BEIIECTBO MOXKET MPEICTaBIATh COOOH Takou
Marepuan, Kak 3MOKCUHAsl CMOJIa, MOJIUMEP WU 3J1aCTOMED.

[130] V3nammuBaeMble 3JE€MEHTBHl MOTYT BKJIIOYATh B CEOSl 3JIEKTPOHHBIE CHUCTEMBI
st obMeHa wuH(poOpMaUMeEN, BKIIOYAKIMYID HWIASHTU(PUKANIO, MECTONONIOKEHUE U
cocrostHue. Hanpumep, ¢ukcatopel, BBEACHHbIE B OTBEPCTHS H3HAILIMBAEMOTrO 3JIEMEHTA
IUTsT TPUKPEIUICHUsI M3HAIIMBAEMOIr0 3JIEMEHTAa K OCHOBAHHUIO, MOTYT BKJIOUaTh B ceOs
RFID-metku. Ha 3emnepoiinom oOopynoBannu MoxeT pacnosaratbest RFID-Tpancnionaep,
nepuoanydecku onpammuBaromuii RFID-meTkn Ha xaxxaom 3y0e Ha Kpomke KoBma. Ecnu
curHan ot ¢ukcaropa 3yba HE MOCTYHaeT, ONEpPaTopy OTMIPABISETCS CUTHAIT TPEBOTH,
NOKa3bIBAKOIMMUN, YTO 3y0 wucye3 ¢ koBma. CHCTEMBl YNPaBICHHUS JTAHHBIMH 00
M3HAINBAEMbIX 3JIEMEHTax onucanbl B myonukanusax US20160237640 u US20160237657,
KOTOPBIE€ MOJIHOCTBIO BKJIFOUEHBI B HACTOSIIUN JOKYMEHT MYyTE€M CChUIKH. MIHCTpYMEHTHI U

yIaJeHHass CUCTEéMa MOTYT OMNPEAEsiTh MECTOMOJIOKEHHEe U UACHTU(UIUPOBATH
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KOHKPETHBIH HW3HAIIMBAEMbIH 3JIEMEHT NPH TOMOIIH JAUCTAHLIMOHHOTO OOHApy»XEHUs
5JIEKTPOHHBIX CUCTEM, BCTPOEHHBIX B M3HAIIMBaeMbll sieMeHT. Hanpumep, RFID-meTka B
¢ukcarope  HM3HAMMBAEMOI'O  3JIEMEHTAa MOJXKET  ONpAIIMBaTbCs  MHCTPYMEHTOM,
COCIMHEHHBIM C PbIYaroM, U MOXET ONpPENENSTbCA €€ MECTONOJI0XKEHUE OTHOCHUTEIBHO
UHCTpyMEHTa.  MHCTPpyMEHT  MOXET  1oJy4aTrb  OT  3JIEKTPOHHOH  CHCTEMBbI
UICHTU(UKALUMOHHBIH HOMEpP W HH(OPMALUIO O COCTOSIHUM. MHCTPYMEHT MOXET
TPUAHTYJIMPOBATh WM ONPENENITh MECTONOJIOKEHUe (pukcaropa W OMOPHOW CETKH IS
MHCTPYMEHTAa  OTHOCUTEJIBHO  HM3HAIIMBAEMOIO  3JIEMEeHTa. MHCTPYyMEHT  MOXeT
MO IEPXKUBATh CBsI3b C OOJiee YeM OJHOHN 3JIEKTPOHHOW CHUCTEMOH B y3J1€ M3HAIIMBAEMbIX
BJIEMEHTOB, HAIPUMEP C MHOXXECTBOM CHCTEM (PMKCATOPOB, MPH MOMOIIH TAaKOH CHCTEMBI,
kak RFID-merka. B kauectBe anbrepHaTtuBbl RFID-meTkaM MOXXHO HCIOJIB30BaTh APyrue
uneHTudukarops! (Hanmpumep, curHaibl blue tooth, maccuBHbIE M3TydYaTenu WU aKTUBHBIE
U3JTy 4aTeJIHn).

[131] HoBble n3HammBaeMble 3JIEMEHTBI MOTYT ObITh OO€creueHbl Ha rpy30BUKE |
MOCPENCTBOM Jepikaresisi, Takoro kak marazun 90C, mokazanubli Ha Pur. 17. Marasun
MOXET BKJIIOYaTh B Ce0S HECKONIBKO OTAEJIEHHH, B KOTOPBIX CONEPXKATCS OTIEIbHbIE
W3HAIIMBAEMbIE 3JIEMEHTHI, MOMJIEXKAIUEe YCTAaHOBKE. MarasuH MOXET yIpaBisiTbCs
pOLECCOPOM 8 U MOBOPauMBAThCs B (PMKCUPOBAaHHBIE MOJIOKeHUs. Korna uHCTpyMeHT 25
U3BJICYET W3HAIIMBAEMBbI 3JEMEHT M3 MarasuHa JUisi YCTAaHOBKH, Mara3suH MOXET
NOBEPHYTHCSI B (PUKCHPOBAHHOE TMOJIOKEHHE U TPEAOCTABUTh CIEAYIOIMUNA HOBBIN
U3HAIIMBAEMbI 3JIEMEHT B TOM K€ IOJIOKEHHMH, 4YTO U MNPEeAblAyUH H3HAIIUBACMBbIN
3JIEMEHT. OTO MO3BOJSAET pblUary OCYIIECTBIATb AOCTYN K OAHONH M TOH XK€ MO3ULUU
KaXXIbI pa3 MpU U3BJICUYEHUM HOBOIO 3JIeMEHTa. MarasuH MOXET MUMETb OJUH sIPyC WIIH
MHOXKECTBO SIDyCOB XpaHeHus ¢ Oosiee 4eM OIHUM (UKCHPOBAHHBIM IOJOXKEHHEeM. B
albTEPHATUBHOM BApUaHTE OCYLIECTBJICHUsS Mara3uH MOXET MPENOCTaBISATh IIyCTYHO
KOpP3UHY B (UKCHPOBAHHOM TOJIOXKEHUU, W PblY4ar MOXET IMOMEIATh HCIOJIb30BAaHHBIN
BJIEMEHT, CHATBIH C 3eMJIEPOWHOro OOOpyIOBaHMs, B MyCTyIO KOp3uHy. Jlanee marasuH
MOJKET MOBOPAYUBATBLCS U MPEAOCTABIATh HOBbIM N3HAIINBAEMBbII 3JIEMEHT, KOTOPBIA pplyar
MOKET HU3BJIeYb [JI1 YCTAHOBKU. B anbTepHATHUBHOM BapHaHTE OCYIIECTBIIEHUS pblYar
MOJKET MOMEINaTh UCNOJIb30BAHHBIE U3HAIINBAEMbIE JJIEMEHTBI B KOP3UHY 32 Ha IPy30BHKE.
[Tocne 3aBepmeHusi paboOT MO YCTAHOBKE KOP3WHY MOXKHO ONOPOXXHUTb M OTIPABHTH
UCIIOJIb30BAHHBIE 3JIEMEHTHl Ha yTHIM3aUui. bubnuoreka 14 nis MHCTPYMEHTOB MOJKET
OBITb BBINIOJIHEHA CXOAHBIM 00pa3oM B BUIEMarasuHa WM KacCeThl Ui BbLIAYH
UHCTPYMEHTOB B (PUKCHPOBAHHBIX TMOJIOXKEHUSX. B  albTepHATUBHOM  BapUaHTE
OCYWLIECTBJICHUsI Mara3uH MOXET BblJAaBaTh W3HAIINWBAEMbBIEC 3JIEMEHTbBI U HHCTPYMEHTBI.
Manunynsatop 10A mo Pur. 17 moxer BKIOYarb B ceOs WIM TPEACTABISATh COOOM
MHTEJUIEKTYyJIbHOE BCIOMOTATENbHOE YCTPOWCTBO. MaHMMIYJIATOP MOXET paboTarh Kak
MyJIbTUIUIMKATOp Yycunus oneparopa. Cuna Ais ynpasi€HHUs TpPy30M, MPHIOKEHHas
OmeparopoM, BeJIWYMHA KOTOPOH MEHbIIE, 4YeM HeoOXoaumo s (PaKTHIECKOIO

NEPEMCIICHU Ipy3a B 3aJaHHOM HallIpaBJIICHUU, NPUKIIAABIBACTCS K T'Py3y HNOCPECACTBOM
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MaHUIMYJSITOPA C YCWUJIHEM, MOAXOAAINMM Ui IMEpeMEILleHUus TIpy3a B 3aJaHHOM
HarnpasyieHud. Manumysitop o dur. 1 MOXkeT aHaTOrHYHO BKJIFOYaTh B cebst [AD.

[132] Manunynsatop 10A Moker BKIHOYaTh B CeOsl TPEXOCHBIM COETUHUTEIIbHBIN
y3en 400. B oqHOM BapuaHTE OCYINECTBJICHUs MAHUIYJATOP B BUJAE IIAPHUPHOIO pblyara
no ®ur. 18 u 18A Brirouaer B cebst cermenT 402 coenunurenpHoro yna 400. Cerment 402
IIAPHUPHO COEAMHEH C MepBbIM KpoHImTeHHOM 406 y mtudra 408 1 mocpeacTsom npuBoaa
404, KOTOpPBIM yHpaBiIsieT NOBOPOTHBIM MEPEMEIICHUEM KPOHIUTEHHA OTHOCUTENIBHO
cerMeHTa. Bropol kpoHWITENH 412 mapHUPHO COEOUHEH C NMEPBbIM KpOHMITEHHOM 406 y
mrudTta 410. [ToBOpOTHOE MEpeMelnIeHne BTOPOro KPOHIITEHHA KOHTPOJIUPYETCS OIHUM
win Oonee nmpusogamu 411. BTopol KpOHMITEHH KPEMUTCS K TPETbeMy KpOHITeHHy 418
NOCPEACTBOM NOBOPOTHOro crona 414, nepeMemeHne KOTOPOro KOHTPOJUPYETCs
npuBoAoM 416. JIUCTalbHBIA KOHEL TPEThEro KPOHIITEHHA BKIIIOYAET B CEOS 3JIEMEHTHI,
BBINONIHSIFOIME (YHKOMH THe3xa 12, musa npucoeamHeHuss uHcTpymeHTta 25. [lepsbiid
KPOHIUTEHH MOBOpPAYMBAETCS BOKPYr NepBOH ocu X, mpoxoxpsmeit yepe3 mrudt 408.
BTopoii kpoHImTEHH MOBOpAYMBAETCs BOKPYr ocu Y, mpoxozmsamied depe3 mtudt 410, u
TPETUH KPOHIUTEHH MOBOPAYUBAETCSI BOKPYT OCH Z, NPOXOASILIEH Yepe3 MOBOPOTHBIN CTON
414. Kaxnas ocb NEPNEHAMKYJsIPHA APYTHM OCSIM B NPEACTAaBICHHOW opueHTauuu. llpu
IBYOKEHUH KOMIIOHEHTOB COEAMHUTEIIBHOTO Y3J1a OCH MOTYT OOpa3OBBIBATH OCTPBIE YTJIbI
npyr otHocutenpHO gnpyra. CoemunurtenpHbli y3en 400 olecrneuynBaeT TpPEXOceBOE
nepeMelleHne MHCTPyMEHTa 25, MNpUKpelJIeHHOro Kk coeauHutento 418A ysma Ha
JUCTAJIbHOM KOHIE TpeTbero kpoHmTeiiHa 418, CoenuHeHHss MOTYT KOHTPOJHUPOBATHCS
TUAPaBINYECKUMHU WM APYyrUMHU npuBojaMu. COEIUHUTENBHBIN y3€]l pacrosiaraeT OCH
MOCJIEIOBATEIBHO CO CMEXHBIMH KPOHIUTEWHAaMH, COEIUHEHHBIMU JAPYr C JPYyrOM,
oOecreunBasi HYXXHOE MEpPEeMEIIeHHe MaHUMYJSILHOHHOTO HMHCTPYMeHTa. llokasaHHBIN
COCIUHUTENbHBIN y3€l SIBJISIETCS] NPUMEPOM, KOTOPBIN NPUBOAUTCS B HJUIKOCTPATHUBHBIX
uensix. Bo3aMOkHBI Apyrue KOHPUTypauuu ¢ KOMIOHEHTAMH, PACTOJNOXEHHBIMH B WHOM
NOPSIIKE OTHOCUTENIBHO IPYT APYTa U BBIMOJHSIIOMMME aHAJOTUYHbIE (Y HKIHH.

[133] MaHunynassuOHHBIA MHCTPYMEHT 25 MOXET YHOpPaBIsATbCA NOCPEICTBOM
YIIEHHOTO yCTPOHCTBA, 00eCTIeYnBaOMEero OECpPOBOAHYIO CBSI3b C MAaHHUITYJISIIUOHHBIM
uHCTpyMeHTOM. OOecnedeHbl NPUEMHUK 2 U mporeccop 8, crnocoOHbIE YIPaBIsATh
KJIaaHaMHW  Pas3jIU4YHBIX TUJAPABIWYECKUX LUIUHAPOB U  JABUrareasiMu.  MOKHO
UCIIOJIB30BATh JAPYTHE BapUAHTBI KOHCTPYKIIUHU, B OCOOEHHOCTH €CJIU UCTIONb3YIOTCS IPYTHE
IBUTATEIN W TPUBOABI. JlaHHBIH CcHoco0 ympaBIeHHs MO3BOJSET ONeparopy u3bexarhb
KOHTaKTa C M3HAIIMBAEMbIMHU 3JIEMEHTAMH M OCTaBaThCsl Ha O€30MacCHOM PACCTOSHUHM OT
3JIEMEHTOB NpH MaHHNyJsnusx. Ha craHumsx moryT ObITh obecreueHsl Jiazepel (HE
NOKAa3aHbl), CO3JAIOIHME BH3UPHBIE JIMHUHM, KOTOPbIE MOTLYT IOMOraTh OIEpPaTopy
pacnonarars XBocToBUKH 83, 115 B yrnmyOnenusix 87 ¢uxcaropos 21. Ha cranumsx 35, 37
MOTyT OBITH HPEAyCMOTPEHbI KaMmepbl (B MNOMOJHEHHE K Jla3epaM MM OTAEJIBHO),
MOMOTaKOIIKNe NPUCOSAUHUTD HHCTPYMEHT 25 K U3HAIINBAEMbIM 3JIEMEHTAaM.

[134] Hexotopele nnu Bce ACUCTBHUS MAaHUMNYJISLUOHHOIO MHCTPYMEHTa 25 MOTYT
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OBITh TOJIHOCTBEO WJIM YAaCTUYHO aBTOMATHU3MpOBaHHbIMU. Kamepsl 24 Takke MOXHO
NPUMEHSTH, YTOOBI ITOMOYb ONEPATOPy WU YTOOBI MOJHOCTBIO ABTOMAaTH3UPOBATh padoTy
uHCTpymMeHTta 25. KpomMe TOro, HEKOTOPbIE MPOLECCHl MOTYT BBIINOJHATHCS BPYYHYIO.
Hanpumep, B Apyrux KOHCTPYKLHUSIX ONEPaTop MOXKET BPYUYHYIO HANPABIISITh XBOCTOBUKH B
IIECTUTPAHHBIE YIIIyOlIeHus] B pe3b0OBBIX MIMUIIbKaX (UKCATOPa, U BPYUHYIO BBOPAYMBATH
NOABEMHBIE MNPOYIIMHBI MOXXHO B OTBepcTHe (ukcaropa. XOTS BblIe OOECHEYEeHBI
HEKOTOpbIE NPUMEPBI, MAHUMNYJSIUUOHHBII MHCTPYMEHT 25 MOXHO NPUMEHATh IS
MaHUIyJTUPOBAHUS [MUPOKUM CHEKTPOM H3HAIIMBAEMBIX I'PYHTO3ALEIUISIOMUX 3JIEMEHTOB.
B03MOXXHO BHECEHHE pa3IMyHbIX U3MEHEHUN B yJEp>KUBAIOIIUE YCTPONUCTBA U YCTPOUCTBA
st paboTel ¢ (QukcaTopamMu Ui auanTalUdyd K Pa3IMYHBIM pasMepaM M THIIaM
U3HAIIMBAEMbIX 3JIEMEHTOB, KOTOPBIMHU TPEOyEeTCsl MAHUNYJIMPOBATD.

[135] UactpymeHnT 25 Takke MOXeT coOuparb M MepenaBarb JaHHbIE 00
YCTAHABIIMBAEMbIX H/WJIM CHHUMAEMbIX H3HAIIMBAEMbIX 3JIEMEHTaxX. OJTH JaHHbIE MOTYT
BKIIFOYATh B ceOs1, Hanpumep Qororpadun M3HAIMMBAEMBIX 3JIEMEHTOB, MACCy, KPYTAIIUN
MOMEHT, HEOOXOAWUMBIA  JJis  YCTAHOBKW/CHATHS, BpeMs, HeoOXoauMoe s
YCTAHOBKHW/CHATHS, YBEIOMJICHUE TIEPCOHANIA O 3aMEHE H3HAIIMBAEMBIX 3JIEMEHTOB U T. II.
HMucTpymMeHT 25 Takke MOXET Nepenasarb W/WIM TNPUHUMATh JaHHBIE JaTYUKOB,
o0ecreueHHBIX B N3HAIINBAEMBIX dJIeMEeHTax. HCTPYyMEHT MOXET NepenaBarh Ha NaTYUKH
B W3HALIMBAEMBbIX 3JIEMEHTAaX JAaHHbIE, CBsI3aHHbIC, HAIPUMEP C AATOH U BPEMEHEM 3aMEHBI,
MECTOIOJIOXKEHUEM, MPOAOJLKUTENIBHOCTBIO U T. M. 3aMEHbl H3HAIIMBAEMBIX 3JIEMEHTOB.
HMHCTpYMEHT Take MOXEeT NPUHUMAaTh OT AATYMKOB M3HAIIMBAEMBIX 3JIEMEHTOB JaHHBIE,
CBSI3aHHBIE, HAIPUMEP CO CPOKOM CITyKOBI, Y AAPHBIM BO3JE€HCTBHUEM, SKCIUTy aTallHOHHBIMU
XapaKTePUCTUKAMU U T. I1., HAPUMEP, Kak onmucaHo B 3asiBke Ha nareHT CIIIA 15/043,482,
MOJIHOCTBIO BKJIFOUEHHOMN B HACTOSALIMMI JOKYMEHT Iy TEM CCBUIKH.

[136] Tepmun «3emuepoitHoe oOOpynOBaHHE» TNOApa3yMeBaeTCs Kak oOmui
TEPMUH, O3HAUaOMIUH OOy U3 pasHOOOpa3HbIX MAIWH, HCIOIb3yEeMbIX B TOPHO-
NOOBIBAIOMIEH OTPACiv, CTPOUTENBCTBE U B IPYTHX 3€MJICPOMHBIX OMEPALUAX, K KOTOPBIM,
HAMpUMep OTHOCSTCS CKPEOKOBBIE SKCKABATOPbBI, KAHATHBIE OJHOKOBIIOBBIE 3KCKABATOPBI,
SKCKaBaTOPbI C MPSIMOH JIOMATOM, THAPABINYECKHE SKCKABATOPBI, MOrPYy34HKH, OYJIbI03EPHI,
3eMCHapsiipl, U T. N. TepMHH «3eMJIEPOHHOE OOOpyIOBAaHME» TaKKE OTHOCUTCS K
KOHTAKTUPYIOIIUM C 3€MJIel KOMIIOHEHTaM 3TUX MallWH, TaKUM KakK KOBII, JIONACThb WUJIU
pexymas rojoBka. Jlnst ynoOcTBa ONMUCAaHHsT HCIOJB3YIOTCS OTHOCHTENIbHBIE TEPMHHBI,
Takue Kak MepefHUi, 3aaHuil, BepXHUM, HWkHUNW U T. n. Hanpumep, B koHTtekcre GET
«IEpEenHHui» WM «BHEpen» OOBIYHO HCMOJb3yercss s OOO3HA4YeHUsT THIUYHOTO
HAIMpaBJI€HUsl JBHKEHUS B IMPOLECCE HCIOJb30BaHUSA (HAIPUMEP, NPH 3EMIIEPOHHBIX
paboTax), a «BEPXHUI» WIH «BEPX» OOBIYHO HCIOIB3YETCS] KaK OTChUIKA K MOBEPXHOCTH,
HaJ KOTOPOHM MPOXOIUT Marepuaj, KOrzaa, HalpuMep coOupaercs B KOBHI. TeM HE MEHee
cienyer IOHUMAaTh, 4YTO MNPH  JKCIUIyaTalud Pa3IU4HbIX 3€MJICPOMHBIX MAalIUH
U3HAINBAEMbIE 3JIEMEHTBl MOTYT OBITh OPUEHTHUPOBAHBI MO-PA3HOMY M NEPEMEINAThCS BO

BCEX HAIIPABJICHUAX B IIPOLECCE NCITOJIb30BaAHUS.
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P®OPMYVYJIA U3OBPETEHUA

1. MaHunyasiiMOHHAs CcuUCTeMa Uil HW3HAIIMBAEMOI'O0 PYHTO3aLEIUISIIOIIErO
BJIEMEHTa Ui 3€MJIEPOMHOro 00OpYyIOBaHUsA, NMPU 3TOM MAHUIYJISALHOHHAS CHUCTEMA
COIEPIKHUT:

MaHUITY JIILIMOHHbIA UHCTPYMEHT JUTst yAep>KUBaHUs U3HAIIUBAEMOTr O
I'PYHTO3ALEIUISIOMEr0 3JIEMEHTa, BKIIOYAIOMUNA B ce0sl HECyIIyl IMOBEPXHOCTb IS
3aLEMJICHUs] C OTBEPCTUEM B HM3HAIIMBAEMOM TIPYHTO3ALEIUISIONIEM 3JIEMEHTE W €ro
BBICBOOOKIEH S}

MaHUMYJISTOP Ul MOAJEPKKU U MEePEMEIIEHNs] MaHUITYJISIHUUOHHOIO UHCTPYMEHTA C
LENIbI0 BXOXKAEHUS B 3allCINICHWE C W3HAIIMBAEMbIM T'PYHTO3ALCIUIAIOMIUM 3JIEMEHTOM H
YCTAHOBKHM H3HALIMBAEMOI'0 I'PYHTO3ALEIUISIOErO 3JIEMEHTa HA OCHOBAHUE 3€MJIEPOMHOIO
o0opyIOBaHMS U/WUIU CHATHSI C HETO; U

KOHTPOJUIEP AJIs1 YIPABJICHUsSl EPEMEIICHUSIMUA MAaHUNYJISIHUOHHOTO UWHCTPYMEHTA U
MaHUNYJISTOpA.

2. MaHunyIsiIMUOHHAs CUCTEMa IO I.1, B KOTOPOW MaHHUIYJISITOP BKIKOYAET B cels
TPEXOCHBIM COEOUHUTENbHBIA y3€l, NOAACPKUBAIOIUN MaHUIYJISILUOHHBIA HHCTPYMEHT,
IpUYEM TPHU OCH PACHOJIOKEHBl HA PACCTOSIHUM JPYyr OT Apyra U IOCIEAOBATEIbHO MO
OTHOIIEHUIO IPYT K APYTY.

3. ManunysiquoHHas cucteMa 1o 1.1 wim 2, BKodaronas B ce0s TuapaBIndecKuit
NPUBOJ JJIsl IPUBEIEHUS B ACHCTBIE MAaHUITYIALMOHHOIO MHCTPYMEHTA U MaHUIYJIATOpA.

4. MaHunyJsiquOHHAs CUCTEMa MO JIIOOOMY U3 MPEAIIECTBYIOIIUX IyHKTOB, B
KOTOPOW MaHHUIYJISILMOHHBIH MHCTPYMEHT BKJIIOUAeT B ce0sl BbICBOOOXKnaromee GpukcaTop
YCTPONCTBO, BBINOJHEHHOE C BO3MOXXHOCTBIO MEPEMEILECHUs IJIsl BXOXKIEHUSI B KOHTAKT C
dukcaTopoM, 3aKpeIUITIOMMM  H3HAIIMBAEMbIH 3JIEMEHT Ha OCHOBAaHUU, M €ro
BBICBOOOXKICHMS.

5. MaHunyasuuoHHas CUCTeMa IO M4, B KOTOPOH BbICBOOOKAarOIee (GUKCATOP
YCTPONCTBO BKJIIOWAeT B ceOsi NPHUBOJA BpaIleHHWs JJisi BBOPAYMBAHUS Pe3bOOBOro
KOMIIOHEHTa B puKCcaTop.

6. MaHunyJsIMUOHHAs CHCTEMA MO JIIOOOMY M3 MPENIIECTBYIOIINX IYHKTOB, B
KOTOPOU MaHUMYJISILMOHHBIM HHCTPYMEHT 3aLEIJIsIeT BBICTYII H3HAINBAEMOIO 3JIEMEHTA.

7. MaHUNyJSUOHHAS CHCTEMa MO JIIOOOMY U3 MPENNIeCTBYIOMIHNX IYHKTOB,
BKIIIOYArOmMass B ce0sl ynmpyroe coeauHeHue Il OOECNedYeHUsl BBIPAaBHUBAHHS IO OCH
WU3HAIMBAEMOr0 IPyHTO3ALESIUIIOMIErO 3JIEMEHTA C YIIOMSHYTBIM OCHOBAHUEM Il CHSATUS
U3HAIMBAEMOI'0 IPYHTO3ALCIUISIOMIETO 3JIEMEHTA C 3eMJIEPOHHOTI0 000py IOBAHUS.

8. MaHunyJsAUMOHHAs CHUCTeMa MO0 JIIOOOMY M3 MPENNIeCTBYIOMIMX IYHKTOB,
BKIIIOYArOIast B ceOsl 3JIEKTPOHHBIM NATYMK JJIs B3aMMOJEHCTBHUSI C HICHTH(PUKATOPOM,
3aKPEIJICHHBIM Ha HW3HALIMBAEMOM TIPYHTO3ALCINIAIOMEM 3JIEMEHTE, Uil ONPEACIICHUs
PacCIOJIOXKEHUsI, OPUEHTALMH H/WIH CPOKa CITY>KObl H3HAIIUBAEMOI'0 Py HTO3ALEIIISIOMETO
5JIEMEHTA.

9. MaHunynsnuoHHAs CHUCTEMA MO JIOOOMY U3 MPENIIeCTBYIOMINX IYHKTOB,
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BKJIIOYAIOIIasi B ce0sl yIapHbIH WHCTPYMEHT Jis YAQpHOTO BO3ACHCTBHUS M3HALITNBAEMOIO
IPYHTO3ALEIUISIFOIIEr0 3JIEMEHTa Ha 3eMiiepoiiHoe oOopylnoBaHMe [UIsi OOJerdeHws
BbICBOOOXKACHHSI HM3HALIMBAEMOTO TI'PYHTO3ALEIUIIONIEr0 3JIEMEHTa OT 3E€MJICPOWHOIO
000opynOBaHMUS.

10. MaHunyjasuMOHHAs cuUCTeMa MO JO0OMYy M3 NPEAIIECTBYIOUUX ITYHKTOB,
BKJIIOYAIOMasi B ceOsi MHOXXECTBO OTAEIBHBIX MAHMITYJISIHOHHBIX MHCTPYMEHTOB, Ka)IbIH
U3 KOTOPBIX BKJIIOYAaeT B ceOs y3en 3axBara sl 3axBaTa M BBICBOOOXIECHHS BTOPOTO
U3HAIIMBAEMOT0 3JIEMEHTA.

11. ManunynsiquoHHasi cuctema 1o .10, B KOTOpOW MaHUMIyJISTOP BKITIOYAET B celsl
COENMHUTENb Ui TOMEPEMEHHOIO 3alCIUIeHHs] KaKIOTO W3 MaHUMYJISILUOHHBIX
UHCTPYMEHTOB.

12. ManunynsanuoHHas cucreMa no n.10, B KOTOpOHl ABa W3 MaHUIYJISLUOHHBIX
UHCTPYMEHTOB COEAMHEHbl C OJHUM KapKacoOM, BBINOJHEHHBIM C BO3MOXKHOCTHIO
MOMEPEMEHHOTO MEepPEeMEIeHHs] MAaHUMYJSLUHOHHBIX HMHCTPYMEHTOB B TMOJIOXKEHHE IS
3alerUIeHUs] H3HATNBAEMOr0 3JIEMEHTA.

13. Cnoco® MaHHMMyIMPOBAaHHs H3HAIIUBAEMbIM TPYHTO3ALEIUISIIOIIUM 3JIEMEHTOM
IUTsl 3eMJIEPOHHOT0 000pyYyJ0BaHMS, IPH 3TOM CHIOCO0 BKITFOYAET B Ce0s:

yIAep)KUBaHHE HM3HAMIMBAEMOTO TIPYHTO3ALCIUSIIONIErO JJ€MEHTa C OMOIIBIO
MaHHUIYJISLIHOHHOTO HHCTPYMEHTA, KOTOPbIH BKJIIOYAET B ce0sl HECYINYIO MOBEPXHOCTh IS
3aleMJICHus] C OTBEPCTHEM B HW3HAIIMBAEMOM TIPYHTO3ALCIUISIONEM 3JIEMEHTE M €ro
OCBOOOKIEHHUS

nepeMeIeHne MaHUIYJISILHOHHOTO 3JIEMEHTa C TMOMOIIBIO MaHUIYJIATOPA, KOTOPBIH
NONJEPKUBACT MAHUIYJSIUOHHBI ~ MHCTPYMEHT Il YCTAaHOBKM H3HAIIHWBAEMOIO
I'PYHTO3ALEIUISIOMEr0 3JIeMeHTa Ha OCHOBAHME 3E€MJIEPOWHOro oOOpyIOBaHHS W/ MU
CHSITHS C HETO, U

UCIOJIb30BaHHE KOHTpOJUIEpa TUTSI yIpaBJICHHUSI nepeMeIeHUsI MU
MaHHUITYJISLIMOHHOTO HHCTPYMEHTA U MaHUIYJIATOPA.

14. Cnoco® mo m.13, BrIOYAOmuii B ce0sl MPUBENCHHE B KOHTAKT U MEPEMEIICHUE
dukcaropa, 3aKpeIUISIFOINEro HM3HAMMBAEMBIH TPYHTO3ALCIUIIONINN  3JIEMEHT  Ha
3eMJIEPOHHOM 00OpYAOBaHUH, C MOMOIIBIO BBICBOOOXKIAIOMIETO (PUKCATOP yCTPOMCTBA HA
MaHHUITYJISLIHOHHOM HHCTPYMEHTE.

15. Cnoco6 mo m.14, B koTropoM mnepeMenieHue (QukcaTropa BKJIOUAaeT B ceds
BpaileHne (QuKcaropa, KOTOpPbIi HUMeeT pe3bOOBOi  KOMIIOHEHT, C  MOMOLIBIO
ocBOOOXK maromero pukcaTop yCTpoicTBa, CHAOKEHHOTO MPUBOAOM BpAIIEHUS.

16. Cnocod mo mobomy w3 mnm.13-15, Brmrouaromuii B cebsi MCHOIb30BaHUE
SJIEKTPOHHOI'O JaTuuKa Il B3aUMOJCHCTBUS C UIACHTHU(PUKATOPOM, 3aKPEIICHHbIM Ha
U3HAIIMBAEMOM TIPYHTO3ALEIUISIOMEM 3JIMEHTE, JJisi ONpEJCNIeHUs PacCIOI0KEHHUS,
OpPHEHTALMHU U/WIH CPOKa CITyKObl H3HAINBAEMOI'0 IPYyHTO3ALEIUISIOIIErO JIEMEHTA.

17. Cnoco® mno mobomy u3 nm.l14-16, Brmovaromuil B ce0s HCHOJIb30BaHUE

YAApPHOTO UHCTPYMCHTA, MOAACPKUBBACMOI'O MaHUITYJIATOPOM, IJIA YAAPHOIrO BO3JICUCTBUS
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M3HAIIMBAEMOr0 TPYHTO3ALEIUIAIONIEr0 3J€MEHTa Ha 3eMIIepoiiHoe 00opymoBaHUE IS
oOnerdeHuss BBICBOOOXKIEHUS] H3HAIIMBAEMOI'O TIPYyHTO3ALEIUIIOMIEr0 3JE€MEeHTa OT
3eMJIEPOHHOr0 000pPYyIOBaHMS.
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