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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.

IV 881760C0¢



2420-565443EA/042
MAHUMIIYJIAIDNOHHAA CUCTEMA JJIAA UT3HAIINBAEMBIX

I'PYHTOSALEIUIAIOIUX DJIEMEHTOB, IPUKPEIIVIEHHBIX K

3EMJIEPOMHOMY OBOPYJIOBAHHIO

OBJIACTB ITPUMEHEHW S U30BPETEHU A

[01] Hacrosimee wu300pereHHe OTHOCUTCS K MAHUMYJSIHUOHHON CcHUCTeME s
MaHUIYJSIUMM € M3HAIIMBAEMBIMU TI'PyHTO3ALEIUISIIOIIUMU  3JIEMEHTAaMH, TaKUMHU Kak
rpyHTo3auemwsiromue  uHCTpyMeHtsl  (GET), npukpersieHHble K 3eMJIEPOHHOMY
000py IOBaHHIO, U K CIOCO0AM CHATHS M YCTAHOBKH TaKUX U3HAIIMBAEMBIX JIEMEHTOB.

I[TPEATITOCBIJIKUY CO3JAHW A M30BPETEHU A

[02] B 3emnepoitHoM 0O0OpydOBaHWHU MJii TOPHOMOOBIBAIOIIEH M CTPOUTETbHOMU
oTpaciiel, TaKOM KakK KOBIIM JUIsI CKPEOKOBBIX SKCKABATOPOB, KAHATHBIX OJHOKOBIIOBBIX
5KCKaBaTOpPOB, 3KCKaBaTOPOB C MNPsIMOM JIONAToOM, THUAPABIMYECKUX 3KCKABaTOPOB,
MOrPYy304YHBIX MAIlNH, JIONACTHO-KOJIECHBIX 3KCKAaBATOPOB U T. II., BAOJb PEXYIIEH KPOMKHU
0ObIYHO 00eCcTeunBarOTCsl W3HAMIMBAEMBIE TPYHTO3ALEIUISIONINE SJIEMEHTBl (HampHuMep,
HAKOHEYHHMKHU U KOXXYXH). OTH W3HAIIMBAEMbIEC 3JIEMEHTBI CIIYXKaT IJIsl 3aLIUThl OCHOBHOTO
o0opyioBaHMsSI OT YPE3MEPHOrO0 HM3HOCA M B HEKOTOPBIX CJydasX BBIMNOJHSIOT APYTHE
¢yHKOMHM, Takhe KakK paspbIXJICHHE TPyHTa IMepen pexyluedl Kpomkoi. Bo Bpems
SKCIUTyaTaluy 5T WU3HALIUBAEMBIE 3JIEMEHThI MOTYT MOJABEPraThCs BBICOKMM HAarpys3Kam U
3HAUUTENbHBIM a0pa3MBHBIM BO3AeHCTBHUsIM. B pesynbrare nx HEOOXOAUMO MEPHOIUYECKHU
3aMEHSTh.

[03] OTu wu3HAmMIMBaeMble 3JIEMEHTHl OOBIYHO YCTAHABIMBAIOTCS HA OCHOBAHUU,
NPUKPEIJIEHHOM K 3eMJIEPOIHOMY OOOpYyAOBaHMIO (HAmpuMep, BIOJb PEXYIIEH KPOMKH),
IIPU 3TOM H3HALIMBAEMbIE 3JIEMEHTBI IPUKPEIJIEHbI K OCHOBAHUIO U BXOIST B 3aLEIJICHUE C
rpyHTOM. M3HammBaeMble 3JIEMEHTHI, KaK NMPAaBUJIO, M3HALIUBAIOTCS ObICTpee, U OOBIYHO HX
3aMEHSIOT HECKOJIBKO pa3, Impexknae 4eM mnoTpedyercss pEeMOHT WM 3aMEeHa OCHOBAHHS
(KOTOpOE TakKe MOXET OBITh CMEHHBIM HM3HAIIUBAEMBIM 3JIeMeHTOM). OIHHM HPHUMEPOM
TaKOro HM3HAIMBAEMOI'O0 3JIEMEHTa SIBJSIETCS HAKOHEYHHK  3eMJIEpOHHOro  3yoa,
NPHUKPETUIEHHBII K KPOMKE KOBIIIA 3€MJIEPOIHON MamuHbl. 3y0, Kak MpaBUiIO, BKIIIOYAET B
ceOs1 ajmanTep, NMPHUKPEIUIEHHbII K KPOMKE KOBIIA KaK K OCHOBAHHUIO, U HAKOHEYHUK,
NPUKPEIUIEHHbIH K aJanTepy, KOTOpPbIH MEpBbIM BCTyNAeT B KOHTAakT C TIpyHTOM. Jlis
NPUKPEIJIEHUS HAKOHEYHUKA K aIanTepy HCIOMb3yeTCs MTU(T UM HHOH TUT pUKcaropa.

[04] CymecTByer psin mpoOiieM U OMacHOCTEH, CBSI3aHHBIX CO CHATHEM U YCTAaHOBKOM
W3HAIMBAEMbIX  TPYHTO3ALCIUIIOMINX  3JIEMEHTOB  3€MJICEPOMHOrO  O0OOpYIOBaHHSI.
H3HammBaeMble 3JIEMEHTHI MOTYT OBbITh OOJBIIUMH, TSDHKEIBIMH H/WIN T'POMO3IKHMH, YTO
CO3JAET CIIOXKHOCTH W/WJIM OMACHOCTU MPH MOABEME, YIASPKAaHUU H/UIN MAaHUMYJSIIUSAX C
U3HAIIMBAEMBIMU JJIEMEHTAMU B IPOLECCE HUX CHATUSL M YCTAaHOBKU. F3HOWIEHHBIE
3JIEMEHTHI TaK)K€ MOTYT OBITh M3HOLICHbI HEPABHOMEPHO OTHOCHUTENIBHO IPYT apyra. [lus
00cy>KMBaHUsI U3HAIINBAEMbIX 3JIEMEHTOB TPeOyeTCsl BCIIOMOrareibHOe 000pyI0BaHUE U3

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



IPH UCTIOJb30BAHUN B HEOJArONMPUSITHBIX YCIOBHUIX (HAmpUMep, MPH 3KCTPEMAIIbHON Jkape
WIN XOJIOZE, B AOX/b, CHET, TOJIOJE, B TEMHOTE U T. I.). DTU PUCKH MOTYT yCyTyOIsAThCS
3a c4eT TakuxX (aKTOPOB, KaK M3HOMIEHHOCTh MOABEMHBIX 3JIEMEHTOB, HAIIPUMEDP MPOYIIHH
IUIS TIOJIbEMA, CJIOKHAsi reoMeTpuueckas (popma 3J1€MEeHTOB, OTPaHUUYE€HHOE MPOCTPAHCTBO,
OpPHEHTALMSI 3JIEMEHTOB, CII0OXKHO€ WJIM HEYyCTOMUMBOE TaKeJla)XXHoe 000OpyIoBaHUE jis
3aKpEIJICHUs DJIEMEHTOB Ha IMOJbEMHHUKE, TIPOMO3JKHE IEepUaTKd, HCIOJIb3YyEMbIe
pabouMMy, CHpPECCOBAHHbIE YACTHUIBl TPYHTA, KyBaIAbl, HEOOXOMMMBbIE I CHSTUS H
YCTaHOBKH, U T. II.

N3JIOXXKEHHUE CYIITHOCTHU U30OBPETEHUW A

[0S] Hacrosmee onucaHue OTHOCUTCA K  MAHUMYJSIUMOHHONW  CHUCTEME,
NpeqHa3sHAaYeHHON Uil MaHUIyJSUUHA ¢ HW3HAIIUMBAE€MbIMH  I'PYHTO3ALETUISIIOMINMU
3JIEMEHTaMH, HCIOJIb3yEMBIMU TpHU padoTe ¢ 3eMJICPOHHBIM 000pYyAOBaHUEM (HampUMep,
5KCKaBaTOPHBIM 00OpYyIOBaHUEM). MaHUTYJISIIUOHHAS CUCTEMA MOXKET OOECIEUUTD JIETKOE,
ObICTpOE W/MH OE30MaCHOE CHITHE U/UITN YCTAHOBKY M3HAIUBAEMbIX IPYHTO3aLETUISIOMINX
3JIEMEHTOB W/WIH IPYTHe MAHUITYJISIHUN C U3HAIIMBAEMBIMH 3JIEMEHTAMHU.

[06] B oxHOM BapuaHTe OCYLIECTBJICHUS MAHMIYJISILMOHHAs CUCTEMa IS
W3HAIIMBAEMbIX TPYHTO3ALCIUISIOMNX 3JEMEHTOB Ul 3€MIJIEPOHHOro 00O0pyInoBaHUs
BKJIFOYAeT B ceOsl MaHUNYJSLUOHHBIA HWHCTPYMEHT C MapOi MOABHXKHBIX pPbIYAroB IJIs
3axBara M BBICBOOOXKAECHHUS 3aIHEH YacTH HM3HAIIMBAEMOI'O 3JIEMEHTAa M OIMOPOH JyIs
3aUEIUICHUs] W MNOAKIAAbIBAHUs IOJ, MNEPEJHIOI0 YacThb W3HAIIMBAEMOIO 3JIEMEHTA.
ManunynsaTop NoaAepKUBaeT U MepeMellaeT MaHUMYJIALUOHHBIH MHCTPYMEHT C LEJBIO
3alUEIUICHUs] WM3HAIIMBAEMOrO DJJIEMEHTA W YCTAHOBKM M3HAIIMBAEMOIO 3JIEMEHTa Ha
3emyiepoiiHoe  oOopyaoBaHMe W/uiau  CHATUSL C¢  Hero. KoOHTpomjep  ymnpasiser
NepeMeIleHUsIMU MaHUITY JIILIMOHHOTO MHCTPYMEHTA U MaHUIIYJISTOPA.

[07] B 1pyroMm BapuaHTe OCYIIECTBICHUS MAaHUIYJSIMUOHHAs CHUCTeMa JJIs
U3HAIMBAEMbIX TPYHTO3ALCIUISIOMINX BJEMEHTOB Ui  3€MJIEPOHHOro 000pyaOBaHUs
BKJIFOYAET B c€0si MHOXECTBO OTIEJIbHBIX MAHUMYJISIIUOHHBIX MHCTPYMEHTOB, KAXIbIH W3
KOTOPBIX BKJIFOYAET B ce0sl y3es 3axBara JUisl 3aXBaTa MU BbICBOOOXKJICHHSI U3HAIIMBAEMOTO
5JIEMEHTa, MAaHMUNYJATOP, HUMEIOIUN COEIMHUTENb MJIsi OTAENBHOrO 3aleieHus |
NepeMeIleHNs]  KaXJOro M3 MaHUMYJIALUOHHBIX HUHCTPYMEHTOB U 3alleIUIEHUs
WU3HAIIMBAEMOrO 3JIEMEHTA B LENSAX YCTAHOBKM H3HAIIMBAEMOrO 3JIEMEHTA HAa OCHOBAHUE
W/WIN CHTHUSL C HEro, U KOHTPOJUIEP VISl YIIPABIICHUS MEPEMEIIESHUSIMU MaHHUIYJIATOPa U
MaHUIY JISILUOHHBIX UHCTPYMEHTOB.

[08] B npyroMm BapuaHTe OCYIIECTBICHUSI MAaHUIYJSILUOHHAs CHUCTeMa JJis
W3HAIMBAEMbIX TPYHTO3ALCIUISIOMMNX 3JEMEHTOB Ul  3€MIJIEPOHHOro 00O0pyInoBaHUs
BKJIFOYAET B ce0s MaHUMYJIILMOHHBIH MHCTPYMEHT, UMEIOIIUNA MPOTUBOJIEKAIINE HECYIIIHE
MOBEPXHOCTH JUIsl 3alEIUICHUs] BBICTYNA Ha WM3HAIIUBAEMOM JJIEMEHTE U ONOpy s
3aleIUIeHUs] U BBICBOOOXIEHUST (PUKCHPYIOIIEro OTBEPCTHUS B BbICTyIE. MaHHIyJATOP
NOAJIEP)KUBACT U NEPEMEINAaeT MAaHUIYJSIHUOHHBIM HHCTPYMEHT C LEJbI 3alelIeHUs

HU3HAMINBACMOTO 3JICMCHTA U YCTAHOBKU HU3HAIIUMBACMOI'O 3JICMCHTA Ha OCHOBAHHEC U/ unu



CHsATHUs ¢ Hero. KoHnTponnep ynpasiser nepeMeeHussMU MaHUy JISIUOHHOTO HHCTPYMEHTA
U MaHUMYJISITOPA.

[09] B npyroMm BapuaHTe OCYIIECTBIEHUS CHOCOO CHSATHUS H3HAIINBAEMBIX
ITPYHTO3AUECIUISIFOIIUX ~ DJIEMEHTOB, YCTAHOBJIEHHBIX HA OCHOBAaHUHU  3€MJIEPOMHOTIO
o0opyaoBaHMsl, BKIIOUAaeT B ceOs NMPUCOEIMHEHHE OJHOIO M3 MHOXECTBA IHUCKPETHBIX
MaHUIYJIILHOHHBIX MHCTPYMEHTOB, K@XKIBIH M3 KOTOPBIX BKJIIOYAET B ceds y3en 3axBara
JUIsl 3aXBaTa U BHICBOOOXKIEHUSI U3HAITMBAEMOI'O 3JIEMEHTA MaHUITYJISITOPOM, NIPUBEICHHUE B
JEeUCTBUE MAaHUMOYJSATOpA JIsl  pPasMEIICHUsT MPUCOCAUHEHHOIO MAaHUIYJISIHUOHHOTO
UHCTPYMEHTa BONW3M OT U3HAIMIMBAEMOIr0 »JJEMEHTa, TMpPUBEICHHUE B JEHCTBHE
NPUCOEIMHEHHOTO MAaHUIYJSIHUOHHOIO MHCTPYMEHTA MJIsl 3aleIUIeHUss W3HAIIMBaeMoOro
3JIeMEHTa, NepeMeleHne (ukcaropa, 3aKpeIUIIONIEro W3HAMIMBAEMbIH 3JEMEHT Ha
OCHOBaHUH, JUIsl BBICBOOOXKAEHUSI OCHOBAHUS U NPHUBEACHUE B AECHCTBHE MAHUITYJISITOPA TSI
CTATMBAHUs U3HAIINBAEMOIO 3JIEMEHTA, 3aLeINIEHHOTO MaHUYJIIHUOHHBIM HHCTPY MEHTOM,
C 3eMJIEpOITHOTO 000PYAOBaHUSI.

[10] B npgpyrom BapuaHTe OCYIIECTBICHHS CIOCOO CHSTHUS HW3HAMIUBAEMOIO
IPYHTO3aUEIUISIOIErO 3JIEMEHTA, YCTAHOBJIEHHOIO Ha OCHOBAHUH, NPHUKPEIUIEHHOM K
3eMJIepOHHOMY 000pYIOBAHUIO, BKIIIOUAET B ceOsl MpUBEACHUE B ASHCTBUE MAaHUMYJISATOPA,
UMEIOIIEr0 MAHUMYJSIMMOHHBIM HHCTPYMEHT, Uil pa3sMELICHUs MaHUNYJISILUOHHOIO
UHCTPYMEHTa BONMW3M OT U3HAIIMBAEMOI'O0 DJJIEMEHTa, MpPUBEIEHHE B JEHCTBHE
MaHUITYJIIUMOHHOTO HMHCTPYMEHTA, HMEIOIIEro phluard M ONOpy, Tak YTOOBl phI¥aru
3aXBaTbIBAIM 33JHIOI0 4YacTb M3HAIIMBAEMOIO 3JIEMEHTA, a OINopa 3alelisaia INEePEIHIO0
4acTh M3HAIIMBAEMOro 3JIEMEHTa M paclojarajach Moj Hel, mepeMelieHue ¢ukcaropa,
3aKpPEeTUISIOero N3HAMMBAEMbIH 3JIEMEHT HAa OCHOBAHMH, AJI1 BHICBOOOXIEHHUS] OCHOBAHUS
IOCJI€ 3axBaTa W3HAIIMBAEMOrO 3JIEMEHTA MAaHUIYJIALUOHHBIM HHCTPYMEHTOM H
NPUBEACHUE B ACHCTBUE MAHUIYJIATOPA Ul CTATMBAHUS MAHUIYJIALUOHHOIO UHCTPYMEHTA
C U3HAIIMBAEMBbIM 3JIEMEHTOM C OCHOBAHMUSI.

[11] B ngpyrom BapuaHTe OCYIIECTBJICHHS CINOCOO CHSTHUS HW3HAIIUBAEMOIO
ITPYHTO3AUEIUISIIOIIErO 3JIEMEHTa, YCTAaHOBJICHHOIO Ha OCHOBAHUM, MNPUKPEIUIEHHOM K
3eMJIepOHOMY 000pYIOBaHUIO, BKIIIOUAET B ceOs IMpuUBeACHUE B AEHCTBUE MAaHUMIYJIATOPA,
UMEIOIIEr0 MAHUMYJISIMMOHHBIM HHCTPYMEHT, Uil pa3sMELIeHUs MaHUNYJSLUOHHOIO
UHCTPYMEHTa BONW3M OT U3HAIMBAEMOIr'0 JJIEMEHTa, MpPUBEICHHE B JeHCTBHE
MaHUMYJSILMOHHOTO MHCTPYMEHTA, UMEIOIIEro HECyIHe MOBEPXHOCTH MJIs 3aUelUICHUs
BBICTYTIa HA U3HAIIMBAEMOM 3JIEMEHTE U OTIOPY IS 3aLETUICHHs (PUKCHUPYIOMIETO OTBEPCTHUS
B BBICTyIIE, INepeMelieHne (ukcaropa, 3aKpeIUIIONIero HM3HAIMWBAEMbI 3JIEMEHT Ha
OCHOBAaHHUH, JUIsl BBICBOOOXKJEHHUS OCHOBAHMs IOCJIE 3axBaTa HM3HAIIWBAEMOI'O 3JIEMEHTa
MaHUMYJSILMOHHBIM HMHCTPYMEHTOM U NpPUBEACHUE B JOCHCTBHE MAaHUIYJATOpa MAJIs
CTATMBAHUsI MAQHUIYJIILMOHHOTO HHCTPYMEHTA C U3HAIIMBAEMbBIM 3JIEMEHTOM C OCHOBAHHUSI.

[12] B ngpyrom BapuaHTe OCYIIECTBICHUS CHOCOO 3aMEHbl W3HAIINBAEMBIX
ITPYHTO3AUEIUISIFOIIUX ~ DJIEMEHTOB, YCTAHOBJIEHHBIX HA OCHOBAHUSAX 3€MJIEPOWHOrO

obopynoBaHHs, BKIIOYAET B Ce0s NPUCOCTUHEHHUE OJHOTO M3 MHOXECTBA OTAEJIbHBIX



MaHHUIYJIILHOHHBIX HHCTPYMEHTOB, KKIbIH U3 KOTOPBIX BKIIIOYAET B ceds y3en 3axBara
JUIsL yAEpXKaHUsl M BbICBOOOXKIEHHSI M3HAIIMBAEMbBIX 3JIEMEHTOB, NPUBEJCHHE B NEHCTBHE
MaHUIyJISITOpa Uil pa3MeLIeHUs MPUCOEIMHEHHOIrO MAaHUMYJSIHMOHHOTO MHCTPYMEHTa
BONM3M OT U3HOIIEHHOIO0 W3HAIIMBAEMOr0 »JJIEMEHTAa Ha OCHOBAHMH 3E€MJIEPOWHOrO
o0opyioBaHMs, TNpPHUBEJEHHUE B JEHCTBHE MPUCOEIMHEHHOTO MAHMUIYJISILIUOHHOTO
UHCTPYMEHTa AJis 3aUelUIeHusl U yJep>KaHUsh H3HOIIEHHOIO H3HAIIMBAEMOTO 3JIEMEHTA,
nepeMerneHne (pukcaTopa, 3aKperuIIOIero H3HOIICHHBbIH W3HAIIMBAEMBIH SJIEMEHT Ha
OCHOBaHUH, JUIsi BBICBOOOXKIEHHsI M3HOIIEHHOTO M3HAIIMBAEMOr0 3JIEMEHTA, IPUBEACHUE B
NeHCTBUE MAaHUMYJISITOpa JUIsl CTSITMBAaHUS WM3HOLIEHHOTO UW3HAIIMBAEMOrO 3JIEMEHTA,
3aleTUICHHOTO MAHMIYJSILMOHHBIM HMHCTPYMEHTOM, C 3€MJIEPOMHOr0 OOOpyIOBaHWS,
BBICBOOOK/ICHHE HM3HOMIEHHOTO W3HAIIMBAEMOr0 SJEMEHTa W3 MaHUIYJISILHOHHOTO
UHCTPYMEHTa, [pUBEeAEHHEe B  JEHCTBUE  MaHUIyJIATOpa  UIsl  pa3MeIleHus
MaHHIYJIILHOHHOTO HHCTPYMEHTa BOJHM3M OT HOBOIO HM3HAIIHMBAEMOIO 3JIEMEHTA,
IpUBEAEHUE B JEHCTBUE MAaHUMYJSIHUOHHOTO MHCTPYMEHTA IS 3aleIUIeHUsl U yAep>KaHusl
HOBOTO H3HAIIMBAEMOI0 3JIEMEHTa, NepeMenieHue (ukcaropa Uisi 3aKpeIuieHUs] HOBOTO
M3HAIIMBAEMOr0 3JIEMEHTA Ha OCHOBAaHUM U NPUBEICHHUE B AEHCTBHE MaHUIYJISLMOHHOIO
MHCTPYMEHTa Uil BBICBOOOXKIEHHS HOBOTO M3HAIIMBAEMOrO 3JIEMEHTa Ha OCHOBAaHHHU
3eMJIEPOHHOr0 000y JOBAHUS.

[13] B npyrom BapuaHTe OCYIIECTBIEHHUS CHOCOO CHSATHUS H3HAINBAEMBIX
ITPYHTO3AUECIUISIFOIIUX ~ JJIEMEHTOB, YCTAHOBJICHHBIX HA OCHOBAHUHM  3€MJIEPOWHOTIO
o0opynoBaHMsi, BKJIIOUAeT B ceOsd pydyHOE IMpPUBENECHHE B JEWCTBHE MAaHUIYJIATOPA,
UMEIOLIET0 MYJbTUIUIMKATOP YCUJIUM oneparopa M MaHMUMYJSILUOHHBIM MHCTPYMEHT, C
LEJbI0 pa3MElIeHUusT MaHHUIYJSLIUOHHOTO HMHCTPYMEHTa BOJIW3M OT HW3HAIIMBAEMOIO
dJIeMEeHTa Ha 3eMJIEpOMHOM 000pyIOBaHHU, NMPUBEICHUE B ACHCTBHE MAHUMYJISILUOHHOTO
UHCTPYMEHTA [Jis HAJEXKHOrO yIep KUBAHUs W3HAIIUBAEMOTrO 3JIEMEHTA, MepeMEIlEeHUe Mo
MEHbIIEH Mepe OAHOro (QukcaTopa, yICPXKUBAIOMIErO0 HW3HAIIMBAEMBIH JJIEMEHT Ha
3eMJIEPOHHOM O0OpYAOBaHUU, ISl BBICBOOOXKIEHHsSI 3e€MJIEPOMHOTO O0OpyHOBaHHUS U
pyYHOE NpUBEIEHHE B JEHCTBUE MAHUIYJATOpPA MJIsl IEPEeMEILeHUs H3HAIINBAaEMOro
BJIEMEHTa, YAEPKUBAEMOr0 MAHMUMYJSIUUOHHBIM HHCTPYMEHTOM, OT 3€MJIEpOHHOro
0o0opyIoBaHUs MOCTIE MepeMeleHus Gukcaropa.

[14] B ngpyrom BapuaHTe OCYIIECTBICHHS CHOCOO 3aMEHbl H3HAIINBAEMBIX
TPYHTO3AUEIUISIFOIINX ~ 3JIEMEHTOB, YCTAHOBJIEHHBIX HA OCHOBAHUM  3€MJIEPOWHOTIO
obopynoBaHmsi, BKJIOUaeT B cedsg pydHOE MPUBENCHHE B JCHCTBHE MAaHUIYJISATOPA,
HUMEIOIIEro MyJIbTUIUIMKATOP YCHJIMH oneparopa U MaHHUIYJISLMOHHBIH MHCTPYMEHT, AJIs
pa3MeIeHns MaHUIMYJIIMHOHHOTO MHCTPYMEHTA BOJIM3H OT M3HOMIEHHOT'O W3HAIMINBAEMOTO
3JIEMEHTa Ha 3eMJIEPOWHOM O0OpYyIOBAaHUHU, MPUBENCHHE B ACHCTBUE MAHUMYJISILIHOHHOTO
UHCTPYMEHTa Il HAAEXXHOIO yJEp>KMBaHUS M3HOILIEHHOIO W3HAIIMBAEMOIO 3JIEMEHTA,
nepeMelieHne Mo MeEHbIIeH Mepe OAHOro (Qukcaropa, yAEp>KUBAIOIIET0 W3HOIIEHHBIN
W3HAIIMBAEMBbIH 3JIEMEHT Ha 3€MJIEPOHHOM O00OpYJOBaHUHU, ISl BBICBOOOXKICHUS

3eMJIEpONHOro O00OpyAOBaHUs, PYYHOE MPUBEACHHE B JEHCTBUE MAHUIYJIATOpPA JJIs



NepEeMEILEHUs HU3HOLIEHHOTO WU3HAIIUBAEMOTr 0 SJIEMEHTA, Y IEPIKUBAEMOTO
MaHUIYJIIUMOHHBIM HHCTPYMEHTOM, OT 3€MJIEPOMHOro 00OpyIOBaHUS, BBICBOOOXKIEHHE
WU3HOLIEHHOr0 M3HAIIMBAEMOIO 3JI€MEHTa U3 MAaHUIYJISIHUOHHOIO MHCTPYMEHTA, Py4HOE
NpUBEACHUE B JEUCTBUE MAaHUMNYJSTOpA JUIsl  PasMELIEHUs MaHUNYJISLUOHHOIO
MHCTPYMEHTa BOJM3M OT HOBOTO H3HAIIMBAEMOIO 3JIEMEHTa, NPUBENEHHUE B JIEHCTBUE
MaHUIMYJSILMOHHOIO MHCTPYMEHTA JUIsl HAAECXKHOTO YAEPXKUBAHUS HOBOIO M3HAIIMBAEMOIO
5JIEMEHTA, PY4YHOE IMPUBEICHHE B JACHCTBHE MAaHMUIYJSATOpPA i pPa3sMELlEHUss HOBOTO
W3HAIIMBAEMOTO 3JIEMEHTA, VYJAEPKUBAEMOI'O MAHUIYJSITOPOM, B MOJIOXKEHHH HaA
3eMJIEpOHHOM 000pyIOBaHMHU, NMEpPEMElIeHNe 0 MEHbINeH Mepe omHoro d¢ukcaropa s
yIEP>)KMBAHUS HOBOTO H3HAIIMBAEMOrO 3JIEMEHTA Ha 3eMJIEPOMHOM O00OpYIOBaHUU U
BBICBOOOKICHHE HOBOI'O U3HAIMBAEMOI0 3JIEMEHTA U3 MAHUITYJIILIHOHHOTO HHCTPY MEHTA.

[1S] B n1pyroMm BapuaHTe OCYIIECTBICHUS MAaHUIYJSLUOHHAs CHUCTeMa JJIs
U3HAIMBAEMbIX TPYHTO3ALCIUISIOMINX 3JEMEHTOB Ul 3€MJIEPOHHOro 00O0pyIOBaHUs
BKIIFOYaeT B ce0s MNPUBOAMMBIN B JACHCTBHE BPYYHYK MaHUMYJSATOP, HMMEIOIHHA
MyJIbTUIUIMKATOP YCUJINM ONepaTropa, U MaHUNYJISLUOHHBIA MHCTPYMEHT, COEIUHEHHBIN C
MaHHIYJIITOPOM M  HUMEIOIIUN  y3en 3axBaTa il YAEPXKAaHUSA U BbICBOOOXKICHHS
U3HAIIMBAEMOr0 3JIEMEHTA NPH CHATHMU H3HAIIUBAEMOIO 3JIEMEHTa C 3€MJIEPOMHOIO
obopyoBaHHMsl W/WIM €ro YyCTaHOBKE Ha »3TO oOopynosanue. B omHOM BapumaHTe
OCYIIECTBJICHUs] MaHUIYJSATOP TNPEACTaBIsieT CcOoOOW  «YMHOE»  BCIIOMOTaresibHOE
ycTpoiicTBO. B apyrom BapmaHTe€ OCYIIECTBICHUS MAaHUNYJSITOP BKIIOYAaeT B ceds
OanaHCHPOBIIUK HHCTPYMEHTOB.

[16] B npyroMm BapuaHTe OCYIIECTBICHUSI MAaHUIYJSLUOHHAs CHUCTEMaA MJIst
U3HAIINBAEMbIX TPYHTO3ALCIUISIIONINX 3JIEMEHTOB [UIsl 3€MJIEPOMHOr0o 000pyIOBaHUS
BKJIIOYAeT B ce0s KpaH, TAKEJIAKHYIO CHCTeMy C OallaHCHPOBIIMKOM HMHCTPYMEHTOB B
KQueCTBE MYJIbTUILUIMKATOPA BEPTUKAIBHBIX YCHJIMH OIeparopa U MaHUMYJISIHUOHHBIN
UHCTPYMEHT C pblYaramu Jyisi 3aXBaTa U BBICBOOOXKAECHUSI M3HAIIUBAEMOTO 3JIEMEHTA.

[17] B npyroMm BapuaHTe OCYILLECTBICHUS MAHUITYJISIHUOHHAS CUCTEMA BKIIIOYAET B
ce0s1 MaHUTNYJITLMOHHBIH WHCTPYMEHT ISl CHSATHUS U3HAIIMBAEMOTO JIEMEHTA C OCHOBAHUSI,
BKJTIOYAIOIIUH B ceOst pblYaru ¢ HECYIUMH TOBEPXHOCTSIMHU TSI 3aLETUICHHS] TOBEPXHOCTEH,
MONEPEYHbIX OTHOCHUTEIBHO OCH H3HALIMBAEMOIO 3JIEMEHTA, W ONOpy s 3alelyIeHUs
NepelHe 4YacTH M3HAIIMBAEMOro 3jeMeHTa. llpuBox cMemaer OAHY W3 HeECylleH
MOBEPXHOCTH WM YIOPHOH MOBEPXHOCTH M MNPUKIAABIBACT CHXKUMAKOLIYD CUTy K
W3HAIIMBAEMOMY 3JIEMEHTY B OCEBOM HAIpaBiI€HUH. B Apyrom BapuaHTe OCYyLIE€CTBICHUS
MaHUIMYJSILMOHHAs! CUCTEMa BBITSATMBACT MAHUMYJISIUOHHBIA MHCTPYMEHT B aKCHAJIbHOM
HaNpasJICHUH, OTAENSAS] U3HAIIUBAEMBIN 3JIEMEHT OT OCHOBAHMSL.

[18] B npyrom BapuaHTe OCYIIECTBICHUSI MAaHUIYJSIUUOHHAs CHUCTeMa MJIs
pa3MeIleHNs] HW3HAIIMBAEMOTO 3JIEMEHTAa BKIOUaeT B ceOs IIapHUPHBIA pblHYar
MaHUMYJSILMOHHBIM HHCTPYMEHTOM JUIsl Pa3sMEIlEeHUsl W3HAIIMBAEMOIO 3JIEMEHTa U KpaH
JUIsl IOAJEPKKU U3HAIIMBAEMOro 35ieMeHTa. MaHunyIaUOHHasi CUCTEMA MOXKET BKJIFOYaTh

B cebsl TakeIa)KHbIi HHCTPYMCHT MCXKIY KpPaHOM W H3HAIIWBACMBIM 3JICMCHTOM IJISd



3aUeNIeHUs] MaHUIY I LIUOHHOIO HHCTPYMEHTA.

[19] B npyroMm BapuaHT€ OCYILECTBJICHHUS MAHUITYJISIHMOHHAs CUCTEMA BKIIIOYAET B
ce0sl IapHUPHBIN pblUar, KOTOPbIH 3aLEIUIIeT MHOXXECTBO HHCTPYMEHTOB, KaXIbIH W3
KOTOPBIX BBIMOJIHAET OTIENBHYIO (YyHKIHUIO MO OTAEJICHUIO M3HAIMBAEMOIO 3JIEMEHTa OT
OCHOBaHMs. B ApyroM BapuaHTe OCYILIECTBICHHS U INAPHUPHBIM pbl¥ar, U UHCTPYMEHT
BKJIFOYAIOT B C€0s1 COOTBETCTBYIOUIUI pa3beM MUTAHMS, YePe3 KOTOPBIH MUTAHUE TMOJAETCS
Ha UHCTPYMEHT IPHU 3aLeIUVICHUH pblyara 3a UHCTPY MEHT.

[20] B npyrom BapuaHTe OCYIIESCTBICHUS MAHUITYJISILUOHHAS CUCTEMaA JJIsl 3aMEHbI
U3HAIIMBAEMbIX 3JIEMEHTOB Ha 3eMJIEPOMHOM OOOpYJOBaHMHU BKIIOUAET B ceOsi cuCTeMy
00paboTku M300pakeHui, KoTopas coOupaer M300paKeHUsT HU3HAINIMBAEMOIrO 3JIEMEHTa U
onpenesnsieT KOOPAUHATH 0a30BOM TOUKH HA M3HAIIMBAEMOM 3JIEMEHTE. B npyrom BapuaHTe
OCYIIECTBIICHHsI cucTeMa 00paboTKH N300paKEHUH ONpeessieT KOOPAUHATHI ABYX 0a30BbIX
TOYEK C H3BECTHBIM pPACCTOSIHUEM MeEXIy HHUMHU. B npyrom BapuaHTe OCYILECTBICHHS
6a30Bble TOUKM HA M3HAIIMBAEMOM 3JIEMEHTE pa3Melnaer omeparop. B apyrom Bapuante
OCYIIECTBIICHHs OA30BbI€ TOUKU NMPEACTABIISIOT COOOH YTrOJIKOBBIC OTPXKATEIH.

[21] B onpyroMm BapuaHTe OCYIIECTBICHUS MAaHUIYJSILUOHHAs CHUCTeMa MJis
OTAENICHUsI MU3HOLIEHHOIO0 H3HAIIMBAEMOIO 3JIEMEHTA OT CMEXHOTO 3JIEMEHTA COAESPKUT
HIAPHUPHBIA pblYar M MaHUNYJISLMOHHBIH HHCTPYMEHT, NPUCOEAUHEHHBIM K pblyary,
NpUYEeM MaHHUIYJISIIUOHHBI MHCTPYMEHT BKJIIOYAET B C€Osl PhIYQKHBIH HHCTPYMEHT, NPHU
5TOM MAaHMNYJSIHUOHHBIMI HMHCTPYMEHT IIOBOpPAYMBA€T pPbIYAKHBIH HHCTPYMEHT B
IPOCTPAHCTBE MEXIY H3HAIIMBAEMbIM 3JIEMEHTOM U CMEXHBIM 3JIEMEHTOM, OTIENss
U3HAIIMBAEMBbIH 3JIEMEHT OT CMEXKHOIO DJIEMEHTA.

[22] B npyrom BapuaHTe OCYIIECTBICHHS MAHUINYJALUOHHAs CUCTEMA AJis
OTAEJICHUsI M3HOLIEHHOI0 H3HAIIMBAEMOI'O 3JIEMEHTA OT CMEXHOTO 3JIEMEHTA COHEPIKUT
HIAPHUPHBIN pplYar U MaHUMYJILUOHHBIN MHCTPYMEHT, COSAMHEHHBIN C pPbl4aroM, Npu4em
MaHHIYJIIUMOHHBIA HMHCTPYMEHT BKJIIOUAaeT B ce0s BBICTYNAIOIIKME Ha3al pbluaru C
HECYIIUMH TMOBEPXHOCTSIMU U TMPHUBOJABI, COEIUHEHHbIE C pbhlUuaramu, JJisi BO3JEHCTBHUS Ha
U3HAIMBAEMbIH B3JIEMEHT U CMEXHBIH 3JIEMEHT B IPOTUBOIOJOXHBIX HANPaBIEHUSIX C
LEJIbIO OTAENEHMs] U3HAIIMBAEMOTIO 3JIEMEHTa OT CMEKHOTO 3JIeMeHTa. B npyrom BapuanTte
OCYILIECTBJICHUS] MaHUMYJISILUOHHAS CUCTEMAa IMOMEIIAeT CHATBIM W3HAIIUBAEMbIH 3JIEMEHT B
KOpP3UHY Ha BCIIOMOTaTeJIbHOM TENEXKKE, KOTOPYK MOKHO NEPEBEPHYTh MJIs Y TUIM3ALUU
3JIEMEHTOB.

[23] B npyrom BapuaHTe OCYIIECTBICHUSI MAaHUIYJSILUOHHAs CHUCTeMa MJIs
NONJNEPXKKH HW3HAIIMBAEMOTO 3JIEMEHTA BKIIIOYAeT B ce0s I[MapHUPHBIA pblYar W
MaHUIYJSILUOHHBIIT UHCTPYMEHT, CO€AUHSEMBINH C pbluaroM, NpU4YeM MaHUIYJISILHOHHBIN
MHCTPYMEHT HMMEET HECYIIYIO MOBEPXHOCTb MJi 3alelUIeHUs BbICTyNa W3HAIIMBAEMOIO
5JIEMEHTA, BBICTYNAKOIINE HA3aJ pblYaru, KOTOPbIE€ 3aLECIUISIIOT U3HAIIUBAEMBIN 3JIEMEHT, U
BpallaTeIbHbIl MHCTPYMEHT MJis 3aleIUIEHHs U IOBOPOTa Pe3bO0BOro (PUKCHPYIOIIEro
KOMIIOHEHTA.

[24] B npyroM BapuaHT€ OCYILLECTBJICHUS MAHUITYJISILUOHHAsI CUCTEMA BKIIIOYAET B



ce0s meprkarenp JUIsl MOJAYM HW3HAIIMBAEMBIX 3JIEMEHTOB, KOTOPBIM BKIIOYaeT B ceds
MOBOPOTHBIM MarasuH C MHOXECTBOM TOJIOBOK HMHCTPYMEHTOB, yJIEpP>KUBAIOLIUN
WU3HAIIMBAEMBbIE 3JIEMEHTHI B PAAUAIIbHBIX MOJIOKEHUAX, IPUBOJ, IJIs1 BPALLlEHUs] Mara3uHa u
KOHTPOJUIEP, COCAUHEHHBIH C MPUBOAOM Ul BpalleHUss MarasuHa W pa3sMelleHus
U3HAIUBAEMOI'0 3JIEeMEHTa B (PUKCHUPOBAHHON NO3MLMHM Ui U3BjIedYeHus. B apyrom
BAPHAHTE OCYIIECTBICHHUS MAaHHUIYJSILUOHHAS CHUCTEMa BKIIOYAeT B ceOsl IMapHUPHBINA
pel4ar, KOTOpPBIH BO3Bpamaercs B (UKCHPOBAHHOE TIOJOKEHHME Ul J0CTyna K
(UKCUPOBAHHOMY TOJIOKEHHUIO Mara3uHa.

[25] B npyrom BapuaHTe OCYILIECTBIEHUS MAaHUMYJSILMOHHAS CHUCTEMA Uil CHSTHS
W3HAINBAEMOTO 3JIEMEHTAa C 3eMJIEpOHHOro oOOpylnoBaHUS BKIIOUAaeT B ceds
MaHHIYJIILHOHHBIH WHCTPYMEHT I NMOBOPOTA Pe3bOOBOrO KOMIIOHEHTAa W3HAIIUBAEMOTO
5JIEMEHTAa U MaHUMYJISILMOHHBIM MHCTPYMEHT AJIs1 MOAAEPKKH U3HAIINBAEMOro 3jieMeHTa. B
JPYyrOM BapHaHTE€ OCYIIECTBIICHHWs MAHUIYJSIMUOHHBIA MHCTPYMEHT Uil BpallleHUs
pPe3b00BOr0 KOMITOHEHTA BCTABJISIET IMOBOPOTHBI WHCTPYMEHT B yIiIyOJieHHe pe3prOoBOTO
KOMIOHEHTa. B apyrom BapuaHTe OCYIIECTBICHUS MAHUMYJISIHMOHHBI WMHCTPYMEHT
MOBOPAYUBAET PBIYAXHBIM HHCTPYMEHT B 3a30p€ MEXAY W3HAINIMBAEMBIM 3JIEMEHTOM H
CMEXHBIM 3JIEMEHTOM. B npyromM BapuaHTe OCYINECTBJICHMs IIAPHUPHBIA pblYar 3aueIuisieT
MaHHUMYJISILUOHHBIM HHCTPYMEHT.

[26] B npyrom BapuaHTe OCYILIECTBJIICHHUS MAaHUMYJSILMOHHAS CUCTEMa ISl CHSITUS
U3HAIINBAEMOTO 3JIEMEHTAa C 3eMJIepOHHOro oOOpyIoBaHUs BKIIOUAaeT B  ceds
MaHUMYJSIUMOHHBIM ~ MHCTPYMEHT Ui NOAAEPXKKHM  HM3HAIIMBAEMOrO JJIEMEHTa, a
U3HAIIMBAEMbIH 3JIEMEHT BKJIIOYAET B ce€0sl YCTPOHCTBO CBSI3U, KOTOPOE MEPEeNaeT JaHHbIE
Ha UHCTPYMEHT MPU MOMOLIUA UHCTPYMEHTA, 3aXBaThIBAOIIErO U3HAIINBAEMbIN 3JIEMEHT.

[27] B npyrom BapuaHTe OCyIIECTBIEHUS CIOCOO CHITHS W3HAIIMBAEMOTO 3JIEMEHTA
BKJIFOYAET B Ce0sl OTIPABKy KOMaH/IbI C MyJIbTa IUCTAHLMOHHOTO yIIPABJICHHS Ha MPOLECCOP
MaHUMYJSILMOHHOW CHCTEMBI, MNPUEM KOMAaHAbl MPOLECCOPOM, BBIIOJIHEHUE KOMAaHIbI
NPUBOJOM MAHUNYJSLUMOHHOIO HHCTPYMEHTA M 3axBaT W3HAIIMBAEMOI'O 3JIEMEHTA
pbl4aramu, COEIUHEHHBIMU C IPUBOJIOM.

[28] B 1pyroMm BapuaHTe OCYIIECTBICHUS MaHUIYJSILUOHHAs CHCTeMa JJIs
U3HAIMBAEMbIX  3JIEMEHTOB  COAEPXKUT  MAHUIYJISITOP,  BBINONHSIOMUNA  (QyHKIUH
MyJbTUIUIMKATOpA  YCWUJIHMM  Omeparopa, M  COEOMHEHHBIH C  MaHUMOYJSATOPOM
MaHUMYJSIMMOHHBIM MHCTPYMEHT C pblUaramu JJIsl 3aXBara W3HAIIMBAEMOro 3yeMeHTa. B
JPYyrOM BapuaHTe OCYLIECTBICHUs MAaHUNYJSLUOHHAA CHUCTeMa JJIsl M3HALIMBAEMBbIX
3JIEMEHTOB COJAEPXKUT KPaH, TAKEIAXKHYKO CHUCTEMY C OalaHCHPOBIIMKOM HHCTPYMEHTOB,
BBIMIOJIHSIFOINYKO (PYHKLUIO MYJIbTHIUIMKATOPAa BEPTUKAIBHBIX YCHJIHMI oOmeparopa, Hu
MaHMIYJIILHOHHBIH HHCTPYMEHT C phluaraMu JJis 3aXBara M BHICBOOOXKICHUS 3aJHEH 4acTu
U3HAIIMBAEMOI0 SJIEMEHTA.

[29] B npyrom BapuaHTe OCYLIE€CTBJICHUs MAaHUIMYJSIUUOHHBIA MHCTPYMEHT MOXKET
BKJIFOYaTh B C€0S MHOXECTBO OTAENbHBIX TOJIOBOK MHCTPYMEHTA, BBINOJHEHHBIX C

BO3MOXHOCTBIO MaHI/Il'Iy.]'ISII_[I/Iﬁ C pa3/iIM4YHbIMU H3HAIIMBACMbIMH TI'PYHTO3ALCIUIAOITUMNA



UHCTpyMeHTamMu. B OJZHOM BapuaHTe€ OCYILIECTBJICHUs MAaHUIYJISLUUOHHBIA HHCTPYMEHT
BKJIFOYAET B ce0sl MEpPBYIO TOJIOBKY MHCTPYMEHTA JUIsi HAKOHEUHHKOB U BTOPYIO T'OJIOBKY
UHCTPYMEHTa MJIsi azantepoB. B apyroM BapuaHTe OCYIIECTBICHUsS MAaHUIYJISILMOHHBIN
MHCTPYMEHT BKJIIOYAeT B ce0s NEPBYIO TOJIOBKY HMHCTPYMEHTA i MaHHUNYJSIIUI C
U3HAIIMBAEMbIM 3JIEMEHTOM OJHOrO pasMepa M BTOPYIO TOJIOBKY HHCTPYMEHTA s
MaHUIYJSIUMM C HW3HAIIMBAaeMbIM 3JIEMEHTOM JpPyroro pasmepa. B apyrom Bapuasrte
OCYLIECTBJICHUsI OJHA I'OJIOBKA MHCTPYMEHTA NpeAHa3Ha4YeHa 1JIsi HAKOHEYHUKOB, a Jpyras
rojIOBKa MHCTPYMEHTA MNpeJHa3HauveHa JJIsl KOXKyXOB. BO3MOXHBI Jpyrue KOHCTPYKLUH,
BKJIFOYAsT MaHHUMYJISILMOHHBIE HHCTPYMEHTBI MO CYIIECTBY C JIIOOBIM YHCIOM TOJIOBOK
UHCTPYMEHTA.

[30] B ngpyrom BapuaHTe OCYIIECTBJICHUS, MAaHUMYJSIHUOHHBI HHCTPYMEHT
BKJIFOYAET B Ce0s MOBOPOTHBIA CTOJ JJIs YIPOILNEHHUS MO3UIHMOHHPOBAHUS MHOXECTBA
rOJIOBOK MaHUIYJIIHUOHHOIO HHCTPYMEHTA IJIs1 3aUETUICHUs] H3HAINBAEMOIO JJIEMEHTA.

[31] B ngpyrom BapuaHTe OCYLIECTBICHUS MAaHUNYJSILHUOHHBIA HHCTPYMEHT
BKIIFOYaeT B ceOs Kapkac W 1O MEHbIIeH Mepe OJHY TOJOBKY HWHCTPYMEHTA IS
MAaHUMYJSIUUMA €  W3HAIIMBAEMBIMHM  TPYHTO3AUCIUIIIOIIMMHU  3JIEMEHTAaMHu, YIPyro
COEIMHEHHYIO C KapkacoM. Takoe ympyroe coenuHeHue obOecrmedunBaeT CcBOOOdY
NepEMEIIeHNs], KOTopas YIPOIIAeT 3aleIuIeHHe ¢ H3HAIIWBAaeMbIM 3JIEMEHTOM W/HIIH
KOMITEHCHPYET Ne(EeKThl B OCHOBHOM MAHHIYJISTOPE, MOAIEPKUBAIOIIEM HHCTPYMEHT.

[32] B agpyrom BapuaHTe OCYLIECTBICHUS MAaHUIYJSALHUOHHBIA HHCTPYMEHT
BKJIFOYaeT B ce0s omopy Ui YAEPKUBAHUS HW3HAIIMBAEMOTO TIPYHTO3ALEIUIIOIIEro
5JIEMEHTa 3a BBICTYNAKOLUKM OSJIEMEHT, TaKOHW KakK BBICTYNl WM MEpeaHss 4YacTb
HAaKOHEYHHKa, OOECNeYeHHBbIH Il MOANEPXKKU IPYyroro H3HAIMMBAEMOro 3jeMeHTa. B
OJHOM BapHaHTe OCYIIECTBJIEHHUs Omopa oOpasyeT MOJOCTb, B KOTOPOH pa3MeInaercs
BBICTYII, U IEPKATeb, IPENATCTBY FOIIUN U3BJICUEHUIO BBICTY 1A U3 OTIOPHL

[33] B napyrom BapuaHTe OCYLIECTBICHUS MAHUIYJSLUUOHHBIH HHCTPYMEHT
NPUBOJMTCS B ICHCTBUE OMEPATOPOM YIAIEHHO, YTOObI MAHMIYJISILMH C U3HAIIHBAEMbIMU
3JIEMEHTaMH MOTJIU MPOUCXOIUTh O€3 KOHTAKTa Oreparopa ¢ 3JIEMEHTOM U 4TOObI oneparop
HaXOJUJICSI Ha NMPUEMJIEMOM PACCTOSHUU OT M3HAIIMBAEMBbIX 3JIEMEHTOB JJIsl YMEHbIICHUS
pUCKA TPAaBMHUPOBAHUSI.

[34] B npyroMm BapuaHTe OCyLIE€CTBJICHUs MaHUMYJSIUUOHHBIA MHCTPYMEHT MOKET
BKJIFOYATh B c€0sl COCIMHUTENb, TPUEMIIEMBIH 111 OOBIYHOTO KPEIUICHUS K PYKOSTH KOBIIA
SKCKaBaTopa WJIH IPYyroMy MaHHUMIYJATOPY (HarmpuMep, YCTAaHOBIIEHHOMY Ha TIPYy30BHKE
T'HIPABINYECKOMY Kpany). [I[puMeHeHne Takoro COeOUHUTENsT 00ECIEeUNBAET JIETKOE U 1O
CyLIE€CTBY YHHUBEpPCAIbHOE NMPUMEHEHHE MAaHUIYJSILUOHHOIO MHCTPYMEHTA NpPU TOPHBIX
pa3paboTkax u CTPOUTENIbCTRE.

[35] B npyrom BapuaHTe OCyLIE€CTBJICHUs MAaHUIMYJSIUUOHHBIA MHCTPYMEHT MOKET
BKJIFOYaTh B ce€0s MO MeHbIOIeH Mepe OIHY TOJOBKY HWHCTPYMEHTA i HAAESKHOIO
YAEp>KUBAHUsI H3HALIMBAEMOIO TIPYyHTO3AUECIUISIIOIIErO 3JIEMEHTa U COSAUHEHHE Ui
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yCTPOMCTBA WM MOABEMHON MPOYMIMHBIL Takas KOMOWHAUMs 3JIEMEHTOB OOecneduBaeT
YHUBEPCAJIbHOCTh MpPU 3aLCIUVICHUH, MAaHUMYJALIUIX U NEPEMEIICHUSIX H3HAIIUBAEMbIX
5JIEMEHTOB. B OHOM BapuaHTe OCYILIECTBJICHUS COCAMHEHUE YTOIUUIEHO BHYTPb HHXKHEH
JaCTH MaHUMYJISIUOHHOTO MHCTPYMEHTA Uil yAOOHOr0 NMPUCOEAUHEHUs H3HAIIMBAEMbIX
SJIeMEHTOB Oe3 HapyIleHHs CHOCOOHOCTH MaHMIYJISIHUOHHOTO HHCTPYMEHTa YCTOHYHBO
CTOSATH Ha 3eMIJIE.

[36] Brimeyka3aHHBIE acCHEKTbl, BAPUAHTbl OCYIIECTBJICHUS U INPUMEPbl MOXHO
UCIOJIb30BAaTh HE3aBHUCUMO, WM COBMECTHO C IBYMs WK Oojiee U3 HUX. YTOOBI MOTYUYUTH
Oosyiee MOJIHOE MPENCTaBICHHE O MPEUMYIIECTBaX M MPU3HAKAX aCMEKTOB H300pETeHHs,
MOXHO OOpaTuThCsi K MNPEACTABICHHOMY Jajie€é ONHCAHUIO W CONPOBOJAUTEIbHBIM
PUCYHKaM, KOTOPBIE OMHUCBHIBAIOT U MPEACTABISIIOT PA3IMYHbIe KOHPUTYPALUU U TOHSATHS,
OTHOCSIIUECS K HACTOSLIEMY ONTUCAHHUIO.

KPATKOE OIIMCAHUE I PAONYECKHUX MATEPUAJIOB

[37] ©@ur. 1 npencrasnsier coOOW BUA B MEPCIEKTUBE MAHUIYJISIIUOHHOW CUCTEMBI,
YCTaHOBJICHHOH HA IPy30BUK CMEXXHO C KOBIIOM C U3HAIIUBAEMbIMU 3JIEMEHTAMU.

[38] Dur. 2 mnpencraBnser coOOl BUA B TEPCHEKTHBE MAHUITYJISLHOHHOTO
UHCTPYMEHTA.

[39] @Pur. 2A mnpencraenser coOOW BHA B MEPCHEKTUBE MAaHUIMYJISIIUOHHOTO
UHCTpyMeHTa no Pwur. 2.

[40] Dur. 2B mnpencraenser coOoil BHA COOKY B BEPTHKAIBHON MPOSKIUU
MaHUMYJSILMOHHOIO HHCTpyMeHTa 1o Pur. 2.

[41] ®ur. 3 mnpencrasiasier coOOH BHI B MEPCHEKTHUBE I'PyHTO3ALEIUISIOMIETO
UHCTPYMEHTA.

[42] Dur. 3A npencraenser coOOH BHA B TNEPCIEKTHBE KPOMKH KOBIIA C
MIPUCOEAUHEHHBIMU I'PYHTO3ALECIUISIOIIUMU HHCTPYMEHTAMHU.

[43] Dur. 4 npencraenser coOOH BUA B MNEPCNEKTHBE C MPOCTPAHCTBEHHBIM
pasneneHneM KOMIIOHEHTOB 3y 0a Ha KPOMKE KOBIIIA.

[44] Dur. S5 mnpencrasnser coOoil Bua cOOKYy B BEPTUKAIBHON MPOSKIUU
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 rPy HTO3ALSIUISIOMHA 3y 0.

[45] Dur. 6 npencraenser coboit Bua COOKYy B BEPTUKAIBHOW MPOEKLIHH
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 rPy HTO3ALSIUISIOMHHA 3y 0.

[46] ©ur. 7 npexncrasnsier cobO BUI CBEPXY MAHUMYJISIIUOHHOIO MHCTPYMEHTA,
Y ISP KUBAOIIETO I'PyHTO3ALEIUISIIOMUH 3Y0.

[47] Dur. 7A mnpexacraBmsier coOol BuA COOKY B BEPTHKAUIBHOH MPOSKIUU
MaHUMYJSIHMOHHOIO HHCTpyMeHTa no dwur. 7.

[48] Dur. 8 mnpencrasmsier coboil Bum COOKY B BEPTUKAIBHOW MPOSKLUH
MaHHIYJIILHOHHOTO HHCTPYMEHTA, Y ISP >KUBAIOIIEr0 Py HTO3aLeIUISIOIUH 3y 0.

[49] ©ur. 8A mpexncrasisier coO0Ol BUA B pa3pe3e MaHUIMYJIIIIUOHHOTO UHCTPYMEHTA
no dur. 8 Baoab TuHUN A-A.

[S0] Dur. 9 mnpencrasnusier coboit Bunx cOOKY B BEPTUKAIBHONW MNPOSKLUH
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U3BJIEKAOIIETO HHCTPYMEHTA U 3eMJIEPOHHOTO 3y0a.

[S1] @ur. 9A npencrasisier cobol MOAPOOHBIN BUJ M3BICKAIOMIEIO0 WHCTPYMEHTA
no @ur. 9 B HanpasieHUu A.

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

[S3] @ur. 10A npeacrasisier codOl BUI B pa3pe3e U3BJIEKAIOMIETO HHCTPYMEHTA IO
@ur. 10 Bgonb nuanu A-A.

[54] ©ur. 10B npeacrasnsier coOoii BUI B pa3pese M3BJIEKAOIIEr0 HHCTPYMEHTa 10
®wur. 10 Bgonps no nunun B-B.

[S5] ®ur. 11 npencrasnser coboii Bua COOKYy TaKeIaXHOrO HWHCTPYMEHTA,
UCIIOJIb3YEMOT0 ¢ KPAHOM, Y IEP>KUBAIOIIUM 3€MJIEPOUHBIH 3y 0.

[S6] @ur. 11A npencrasnsier codoii BUA B MEPCIEKTUBE TAKETAKHOTO HHCTPYMEHTA,
HCIOJIb3YEMOI0 C KPaHOM, YAEP>KUBAOIINM aJanTep.

[S7] ®ur. 11B mnpencrasnser coOol BUI B MEPCHEKTHUBE AJIbTEPHATHBHOIO
TaKeJKHOTO UHCTPYMEHTA JJIsl NOAAEPKKHU afanTtepa.

[58] ®ur. 12 mpencrasmsier cobOil BHA B MEPCMNEKTHBE H3HAMIMBAEMOTO y3Ja C
0a30BBIMU TOUKAMH.

[59] @ur. 13 nmpencrasnsier coOoli BuA cOOKY B BEPTUKAIbHOW MPOESKLHH KaMEpPhl U
M3HAIUBAEMOT0 y3J1a ¢ 0230BBIMH TOUKAMH.

[60] ©®ur. 13A mpexncrasnsier cobOil BUI B NMEPCIEKTHBE U3HAIMINBAEMOTrO y3Jjia IO
@ur. 13 u n300pakeHus: ¢ Kamepsl ¢ pa3HbIX TOUEK 0030pa.

[61] ©ur. 14 npencraBnsieT coOOi BUI B MEPCHNEKTUBE KOPIyca MHCTPYMEHTA C
yHIpyrou Onopomu.

[62] Dur. 15 mnpeacraenser coOOW BHA B MEPCHEKTHUBE MAHUIYJISIIHOHHOTO
MHCTPYMEHTA.

[63] Dur. 16 npencraBnsier coOOW BUA B TNEPCIEKTHBE MaHUITYJISILIHOHHOTO
uHcTpyMeHTta o dwur. 15, nosepuyroro Ha 180°.

[64] Dur. 17 npencrasisier cobOO# BUI B MEPCIEKTUBE MAHUITYJISILIUOHHON CUCTEMBI,
YCTQHOBJICHHOW HA IPy30BUKE, C MAara3uHHBIM AEpKaTeleM Il U3HAIIUBAEMbIX 3JIEMEHTOB.

[65] Dur. 18 mnpencraBisier coboit BuA COOKY B BEPTUKAJIBHOW MNPOEKIUU
TPEXOCHOI'O COEAUHEHHUSI.

[66] Dur. 18A npencrasnseT coOO# BUA B MEPCHEKTUBE TPEXOCHOTO COSTUHEHUS 110
©@ur. 18.

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

NOJAPOBHOE OIIMCAHUE U30BPETEHUA

[68] Hactosimee wu300pereHHe OTHOCUTCS K MAaHHUMYJISIHUOHHOW CHCTEME s
MaHUIY JTUPOBAHUS W3HAIIHBAEMbIMHU IPYyHTO3aLEIISIIOIIUMH 3JIEMEHTAMH,
UCIIOJIb3YEMbIMH Ha 3eMJIEPOHHOM OOOpyIOBaHUM, W K CHocoOaM CHSTHS TaKHX
U3HAIIUBAEMbIX DJIEMEHTOB H/WUJIM WX YCTAHOBKM W/WIM K JAPYTUM MaHUIYJSLUSM C

HU3HAIINBaCMbIMHU 3JICMCHTAaMU. MaHI/Il'Iy.]'IﬂL[I/IOHHaH cucreMa 0OecIeYynBaeT npeumMy mecTBa
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B CKOPOCTH, NPOCTOTE W/WiM OE€30MacHOCTH NPU MaHUMYJHPOBAHUHU H3HAIIHBAEMBIMU
sneMeHTamMu. CHCTEMY MOXXHO MCIHOJIB30BarTh JJisl YCTAHOBKM IIHPOKOTO CHEKTpa
WU3HAIIMBAEMbIX TPYHTO3ALCIUIAIOMUX 3JE€MEHTOB HAa MHOTHE THUIBI 3€MJIEPOWHOIO
o0opy 1oBaHMs, BKIIIOUasi, HapuUMep OyJbIo3epbl, MOTrPy34UKH, CKPEOKOBbIE 3KCKABaTOPHI,
KaHaTHbIE OJJHOKOBIIOBBIE 3KCKAaBaTOPBI, SKCKAaBAaTOPHI C MPSIMON JIONATON, THAPABINYECKUE
SKCKaBaTOPbI, 3€MCHAPSIIbl, KOBIIH, KPOMKH, JIOMACTH, PhIXIIUTENH, HOXHUIBI OapabaHHOTOo
TUMNA, MPOXOAYECKHe KOMOAWHbI HENPEpPbIBHOTO NEHCTBUS M T. M., W/WIM CHITHS 3THUX
SJIEMEHTOB C YKa3aHHOTro oOopynoBanus. K mnpumepam TakuX TIpyHTO3ALEIUISIIOIINX
U3JEIUA  OTHOCATCS HAKOHEYHUKH, COEJUHUTENIbHBIE O3JIEMEHTBHI, IPOMEXYTOUYHBIE
COEIMHUTENIBbHBIE 3JIEMEHTBI, KOXKY XU, HAMPaBIAOIINE, PE3Lbl, U3HAIINBAEMbIE TUIACTUHBI U
T. . TepMUH «3emiepoitHOe 000py TOBAaHUE» MPU MCIOJb30BAHUH B HACTOSINEM JOKYMEHTE
MOKET MHOIJa OTHOCUTBHCS K PA3IM4YHBIM 3€MJICPOHHBIM MalllMHAM, I'PYHTO3aUEIUISIOINUM
KOMITOHEHTaM MaIIlH, TAKUM KaK KOBIIH, PEXYIIUE FOJIOBKH, HOXKHULBI OapabaHHOTO THIA
U T. I, WIW K MalllHHAM U KOMIIOHEHTaM B KOMOMHAIMH.

[69] ManunynsuuonHas cucrema 10 MOXKeT BKJIOUYaTh B ceOsl MMAPHUPHBIN pblyar
win MaHunyjstop 10A, mpeanouTUTENbHO HMEIOIIMI yHUBEpPCAIbHBIN COEIMHUTEND,
HamnpuMep TOUYKY KPENJIECHUs WM THe340 12, Ha KOHLE MaHUIyJATOpa AJIs yIASPKUBAHUS
Pa3IMYHBIX MAHUITYJISILUOHHBIX HHCTPYMEHTOB, COSIMHEHHBIX C MAHUNYJISSTOPOM, U MOAAYHU
HAa HUX NUTaHUs. MaHUMYJIATOP MOXET OBITh YCTAHOBJIEH Ha rpy30BUK 1 i oOecrnieueHus
MOOHMIIBHOCTH, KaK Noka3aHo Ha dur.1, XO0Ts MaHUNYJISITOP MOXKHO IPUCOEANHSTD K IPYTHM
TPAHCIIOPTHBIM CpPEACTBaM (HAmpuMep, K SKCKaBaToOpy) WIM K JPYTMM OCHOBAaHHSM,
NOJBMXKHBIM FJIM HEMOABHXKHBIM (HAmpUMep, MpULENaM WU CTaHUMSIM). [ py30BHK MOXET
BKJIIOUaTh B cebs aepkarens 90 ayisi XpaHEHUs W3HOLIEHHBIX U HOBBIX H3HAIIMBAEMBIX
3JIEMEHTOB 7, XOTs JJIsl WU3HOWIEHHBIX M HOBBIX HM3HAIIMBAEMBIX 3JIEMEHTOB MOXHO
UCIIOJIBb30BaTh APYTU€ Mara3uHbl, KAPTPUIDKH, KOP3UHBI U APYTUE ONMOPHBIE KOHCTPYKLIUH.
ManunyasaTop uMeeT AocTyn Kk Oubnuoreke 14 MHCTPYMEHTOB C HMHCTPyMEHTamMu 25,
KOTOpBbIE€ BBIMOJHSIOT KOHKPETHble (YHKUUU, HAMPUMEp MOIIEPIKKY H3HAIIUBAEMbIX
BJIEMEHTOB, MOBOPOT (PUKCATOPOB, 3aXBaT KOXKYXOB, CMEIIEHUE KPOIIKU H/UJIU CMEIIeHUE
U3HAIIMBAEMbIX 3JIEMEHTOB C OCHOBaHHUH. [ py30BHK MOXET BKIIIOYATh B cedst cpenacrtaa 2
CBSI3W ISl IEpeIavyu JAHHBIX MEX/y MPOLECCOPOM 8 U YCTPOHCTBOM 2A BBOAA omeparopa.
[Tpomieccop 8 MOXET BBIMOJHATH Takue (YHKIMH, Kak 00padoTKa NAaHHBIX, COXPaHECHHE
JIAHHBIX U YIPaBICHUE ABUXKEHHEM MAIIUHBL. [ Py30BHK MOXKET NOMOJHUTEIBHO BKIIKOYATh
B cebst kpaH wiu noabeMHHK 200, crocoOHBIM MOBOPAYMBATHCS BOKPYT OCHOBAHHUS H
yIEpKUBaTh TPy3bl. [I0ABEMHUK MOXET AOMOJIHUTEIBHO BKIIOYATh B CEeOsl TaKeIaKHbIE
ycrporicta 200A, HanpuMep j1e0eKy, MOIbEMHBIE TPUCTOCOOICHMS, SN, UHCTPYMEHTHI
Y COETMHUTEIIH.

[70] MarunynsuuoHHas CHCTEMa MOXKET 00€CIIEYUTh MPEeUMYIECTBA NPU Y IaJIE€HUN
W/WIM yCTAaHOBKE H3HAIIMBAEMBIX TI'PYHTO3ALCIUIIOMMNX 3JEMEHTOB U TaKXKE€ MOXET
UCIOJIb30BaTbCsl B JPYIHMX MAaHUINYJISLNUOHHBIX ONEpalusX, HalpuMep MNepeMEIleHUN

HU3HANIUBACMbIX JJIEMCHTOB B JpPyroc MeECTO. MaHI/IHy.]'IHI_II/IOHHaH cucreMa MOKET



12

NO3BOJIUTh OMEPATOPy M30€XKaTh KOHTAKTA C U3HAIMBAEMBIM 3JIEMEHTOM M HAXOJUTHCS Ha
pacCTOSIHUM OT H3HAIIMBAEMBIX DJJIEMEHTOB, T. €., ONEpPaTop MOXKET HaXOIWTbCs Ha
MPUEMJIEMOM PAaCCTOSIHUM OT HW3HAIIMBAEMBbIX 3JIEMEHTOB BO BpPEMsl HUX CHSATUS WIIH
YCTAHOBKH, B PE3yJIbTaT€ YE€ro CHHUXKAETCsl PUCK TpaBMbl. MaHUNYyJISIUOHHAs CHUCTEMA
MOJXKET BKJIIOYATh B c€0sl MHOXXECTBO MAaHMITYJISILIUOHHBIX MHCTPYMEHTOB, aIbTEPHATUBHO
NPUCOCIUHIEMBbIX K MAaHUIYJATOPY Ui MAaHUIYJIUPOBAHMUSL PaA3IMYHBIMU  TUIIAMHU
U3HAIIMBAEMbIX JJIEMEHTOB, IMPUYEM pa3Hble THUIIBI MOIYT O3HA4aTb W3HAIIUBAEMbIE
SJIEMEHTBI, HMMEIOIUE pa3Hble pa3Mepbl, H/UIU HW3HAIMHBAEMbBIE 3JIEMEHTBI, HUMEIOIINe
pa3Hble KOHCTPYKLUMH. MaHHMyJSLMOHHAs CUCTEMa MOXET OBbITh MOJIE3HA B TOPHBIX
BbIpA0OTKAX, IJIe¢ M3HAIMMMBAEMBIE 3JIEMEHTHI MOTYT OBITh TSKEJBIMH, OOJBIIUMHU W/UIU
I'POMO3JKHMH, TAE€ CHATHE M YCTAHOBKA MOTYT MPOBOIUTBHCA B JIKOOOE BpeMsi W/MIU B
JOOBIX TOTOJHBIX YCJIOBHUSX W/WJIM T/A€ MEXaHH3Mbl MOTYT HaXOOUThCS B YAQJICHHOW,
U3MEHSIOIIEHCS] W/WIH HETpPencKasyeMol cpee, YTO CO31aeT CIOKHOCTH U/ OMacHOCTH
IIPU 3aMEHE U3HAIIMBAEMBbIX 3JIEMEHTOB. MaHUMYISIHMOHHAST CUCTEMA MOXET CYIECTBEHHO
CHU3HUTh TPYZHO3arparbl Ha OOCIY)XMBAHHE 3E€MJICPOHHOTO OOOpPYyIOBaHHMS M YMEHBIIUTH
BpeMsl MPOCTOS  MAIIWHBL.  MAaHUNyJSIMUOHHAs CHCTEMa MOXeT o0ecrneYuBarhb
IpeuMylecTBa MNpPHU APYyrUX 3€MJICPOMHBIX ONEpauusiX, a TakKKe IPU CTPOUTEIbHBIX
paboTax.

[71] B onnom mpumepe 3emiiepoiiHOe 00OpyHOBaHUE BKIIFOYAET B ceOs KOBII 3,
KOTOPBI MOXET UCIONb30BaTbCsl JUIsi cOOpa TPYHTOBOrO MaTepuaja B IpoLecce
3emyiepoiiHbIX pabor. KoBm 3 MOXHO NPHUCOEOUHUTh K 3€MJIEPONHHON MalIuHE WIH
OTCOE€IMHUTH OT Hee. KoBm 3 MMeeT KpOMKy 5, KOTopas o0OpasyeT pexyllylo KPOMKYy 6
BIOJIb INMPUHBI KOBIIA. Pexymmas KpoMmMkKa mpeacrasiser coOoi Ty dacTb 0OOpynoBaHUs,
KOTOpasi NMepBON BCTYNAaeT B KOHTAKT C IPyHTOM. M3HamuBaeMble IpyHTO3aLEMIIAIOLINE
aneMeHTsl B (opMe 3yObeB W/MIIM KOXXYXOB OOBIMHO KPEMATCS K PEXYIIeH KPOMKE JUIs
3alUThl KOBIIA OT MPEXIAECBPEMEHHOIO H3HOCA, PAa3pbIXJICHUs TPYHTA MEpPEN Pexyluei
KPOMKOW wu/mwiu cOopa TPYHTOBOTO Marepuaja B KOBII. B MOKa3aHHOM Ha PUCYHKax
BApUAHTE OCYIIECTBJICHUS K KPOMKE NMPUKPEIJICHBI 3yObs 7 W KOXKYXH 9, Hampumep Kak
onmucano B marente CIIIA Ne 9222 243 xOTOpbIHl MOJHOCTHIO BKJIKOYEHA B HACTOSIIIUM
JOKYMEHT IIyTeM CCBUIKM. TeM He MeHee, MAaHUMNYJSILMOHHAs CHUCTeMa MOXET
MaHHITYJINPOBATh APYTUMHU TUIMIAMH 3yObeB U JNPYTHMH BUIAMH W3HAIIUBAEMBIX 3JIEMEHTOB
(HanmpuMep, KOXKYXOB).

[72] MasunyassuuoHHBIH WHCTPYMEHT 25 MOXET BKIIOUaTh B ceOs 3axBaTHOE
ycrpoiictBo 1000, moka3zanHoe Ha Pur. 2. 3axBarHoe ycrpoiictBo 1000 Bkirovaer B cels
napy pacHoJIOKEHHBIX HANpOTUB APYr Apyra perdaros 1061, koTOpble nmepeMemaroTcs B
NOTIEPEYHOM HaNpaBJICHUU OTHOCHTENIbHO HAaKOHEUHMKA 15 mis 3axBara U BRICBOOOXKICHUS
HakOHeuHHKa. Peruarm 1061 mpukpemieHbl ¢ BO3MOXHOCTBIO MOBOpOTa K omnopam 1063
pBEIYaroB M MEPEMEMIAIOTCS BOKPYT MMAapHUPHBIX mTH(TOB 1065 B OTBET Ha BO3IEHCTBHE
npuBoAoB 1067, KOTOpblE B NAaHHOM NpHUMEpPE NPEACTABISAIOT COOOH THAPABINYECKHE

uuuHapsl. Kaxneiii peraar 1061 Brimrouaer B ceOst 3axBar 1069 niist BXOXKIEHUSI B KOHTAKT
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U yAep:KaHusl HaKOHEYHHKa 15 ¢ mpoTtuBOmonokHBIX CTOpOH. Kaxawii 3axsar 1069
NPEANOYTUTEIPHO TPHUKPEIJIEH C BO3MOXXHOCTBIO IOBOPOTA K CBOOOJHOMY KOHILY
cooTBeTcTByromero poeryara 1061. B nanHOM BapuaHTe OCYLIE€CTBICHUsI MAHUITY JISILIMOHHBIN
UHCTPYMEHT 25 TNPUCOEIMHEH K THAPABIMYECKOMY NpPUBOAY MNPU  MOMOIIH
KoMIuIeMeHTapHbix coeaunureneil 10B, 10C na coenunurene 12. Tem He MeHee, MOXKHO
UCIIOJIb30BaTh APYrUE€ TUIIBI MPUBOJOB, TAaKHE KakK 3JIEKTPUUYECKHE IMPHUBOABI (HAIpHUMED,
pEeeuHbIil, MIAPUKOBBIH XOMOBOW BHHT M T. I.), @ UCTOUYHHKOM O3JIEKTPUYECKOH IHEPTrUu
MOXeET OBbITh SKCKaBaTOp, Oarapeu WM Apyrue cpeactsa. MHCTPYMEHTBI MOTYT BKJIKOYATh B
ce0s MEeXaHMYeCKHe MPHUBOABI PYYHOTO THUMA. B ONHOM TakoM NpHUMeEpe MaHUIYJISITOP
MOXET BKJIIOYaTh B Ce€0sl MHTEIUIEKTyJIbHOE BcroMmorarenbHoe yctpoictBo (IAD), mpu
NOMOIIM  KOTOPOrO ONeparop MOXKET JIEFKO MAaHMUIyJUpOBaTh BPYYHYIO TOJIOBKAMHU
WHCTPYMEHTOB M H3HAIIMBAEMBbIMU JJIEMEHTAMHU MPH HUX CHATUM C 3€MJIEPOHHOrO
0o0opy IOBaHMs U YCTAHOBKE HA HETO.

[73] 3axBaTHOE ycTpoiicTBo 1000 BKiOYaeT B ceOs OMOPY WIM YIOPHYIO IUIACTHHY
1087, xoTopast OOMOJHSET MO MEHbIIEH Mepe dacTuyHO ¢dopmy mnepenneil wyactu 19
HakoHeyHuka. Onopa 1087 coenunena ¢ npuBoaoM 1089 onopsl, KOTOPBIM MOXKET ABUTAThH
IJIACTUHY BIIEPE] U HA3aJ OTHOCUTENBHO Kapkaca wiu kopnyca 1092 uncrpymenta. Korna
HAKOHEYHMK yJIepXKUBaeTcs c3agu pbryaramu 1001, omopa mepememaercss Haszan (WiH
BIIEpEN), 3aleIUIsis NMEePeaHIo 4acTth 19 HakoHeunmka. Takum obpa3zom obecneduBaeTcs
HaJEeXKHOE yASPKaHNE HAKOHEYHUKA Mex Ay 3axBaTamu 1069 c3anm HaKOHEYHUKA U ONOPOU
1087, nopnepkuBarolel NEPEIHIO 4YacTh HAKOHEYHUKA 19. B anbTepHaTUBHOM BapUaHTE
OCYIIECTBJIEHHUs] pPblYar MOTYT OBITb BBIMOJHEHBI C BO3MOXHOCTBIO PEryJIMPOBAHHUS B
OCEBOM HAaIpaBJICHUH, & ONOpa KPENmUTCs K pbluaraMm Wik Kapkacy. MoryT NpuUMeHsTbCS U
Ipyrue KOHCTPYKLUM AJis yAEp>KaHusi M3HAIIMBAeMOro sjaemeHTa 15. B anpTepHaruBHOM
BApDUAHTE OCYILIECTBIEHMs ONOpa HE UCMNOJb3YeTCs M HU3HAIIUBAEMbIH 3JIEMEHT
yI€p>KUBAETCS TOJIBKO pbluaraMi.

[74] Inst CHSATHUS M3HOWIEHHOTO U3HAIIMBAEMOTO 3JieMeHTa 15 (B JaHHOM mpuMepe -
HAKOHEYHHKA) MaHUMYJSIHUOHHBI MHCTPYMEHT 25 pacronaraioT BOJIH3U HU3HAIIHNBAEMOTO
BJIEMEHTa TMPHU MOMOIIM BCIOMOTraTeIbHOTO 00OPYHOBaHUS, HAMpUMep Trpy30BHKA 1, u
MaHUIMYJSITOP MNEPEBOAAT B IMOJOXKEHHE, B KOTOPOM MAaHUIMYJISIUUOHHBIA HHCTPYMEHT
HaXOJUTC OKOJIO M3HOLIEHHOIO M3HAIIMBAEMOro »sjeMeHta. Koraga u3HammuBaeMsbli
5JIEMEHT PacIojOXKeH Mexay perdaramu 1061, peluaru nepeMemaroTcst Apyr K APyTry, MOKa
3axBarbl 1069 He BOWAYT B KOHTAKT C MPOTUBOMOJIOXHBIMUA CTOPOHAMH HAKOHEYHUKA U HE
OyIyT HaIeXHO yIEpPKUBaTh HAKOHEUHHMK, HE NONMyCKas MaAeHUH WM COCKAIb3bIBAHMSI.
Omnopa mpu HEOOXOAMMOCTH NEPEMEINaeTcsi, 4TOObl 3aXBaTUTh NEPEOHIO YacTh 3y0a.
Ilocne 3axBaTa W3HOLIEHHOTO HAKOHEYHUKA |5 MaHUNYJISLUOHHBIM HMHCTPYMEHTOM
¢ukcaTrop OTBOAMTCSA HA3ad, Kak MOAPOOHO OMHMCAHO HIXKE, MPH MOMOINM APYrod 4YacTH
WHCTPYMEHTA, APYyroro HMHCTPYMEHTA WJU OTAENbHO omneparopoM. Manunynstop 10A,
YACPKUBAKOIIUN  MaHUNYJSIUUOHHBIA HMHCTPYMEHT 25, pamee OTBOAAT Hasan W

W3HAIHMBAEMBbIH 3JIEMEHT OTIEISETCS OT OCHOBaHUs, HA KOTOPOM OH YCTAaHOBJICH. ITocne
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CHATHS M3HAIIMBAEMOIO 3JIeMeHTa, MaHunyJasTop 10A nepemeriaer MaHUMYJISILUOHHBIN
WHCTPYMEHT 25 C HAKOHEYHHKOM 15 Tak, 4TOOBI MOMECTUTh MU3HOIICHHBIN HAKOHEUYHHK Ha
MECTO IJIsi OTXOA0B, HAIPUMEP B KOP3UHY, HA JHO IPy30BUKA, HA NMOAJOH, HA 3€MJIIO WIU B
Jpyroe MeCTO [uisd YTWIM3aUUUd HW3HOIIEHHOTO M3HamuBaemMoro osieMeHra. Korna
U3HOILIEHHBbIH HAaKOHEYHHMK HaxonguTcs B aepxkarene 90, peiuaru 1061 pacxomsarcs wu
BBICBOOO0XKIAIOT U3HAIIMBAEMBIN 3JIEMEHT.

[75] Jlns ycTaHOBKM HOBOrO H3HAIIMBAEMOTO 3JI€MEHTA WIM HAaKOHEYHUKa 15 Ha
OCHOBaHWe wiH anantep 13 uHCTpyMeHT 25 pacnojararoT BOJMU3M H3HAIIMBAEMOTO
ajeMeHTa Tak 4ToObl peruaru 1061 pasmMernanuch OKOJIO HOBOTO HaKOHEYHHKA. B maHHOM
BApPUAHTE OCYINECTBJICHUs] HOBbIE HAKOHEYHUKHM XPaHATCA HA Noike B aepxkarene 90, HO
BO3MOXXHBI M JApPyrUe KOHCTPYKHuU. Ppruarm 1061 cOmmkarOTCs W 3aXBaThIBAIOT
MIPOTUBOIIOJIOKHBIE CTOPOHBI 3aJHEH 4acTH HAKOHEYHMKA, & ONOpa PEryjaupyercsl Hy KHbIM
obpaszoM misl 3aleIuieHus] epeaHeil yacTu HakoHeuHuka. Manunynsatop 10A BeITAruBaeT
HaKOHEYHUK W3 JepKareisi U MEepPeMelaeT €ro B MOJIOKEHHE Nepe] OCHOBAaHHMEM, Ha
KOTOpO€ HaKOHEUYHHK OyJeT ycraHaBiauBarbcs. Jlajee W3HAIIMBAGMBI  SJIEMEHT
NEPEMEIIAOT B HAIMPABJICHUH Ha3aJ, 4YTOOBl MOXHO OBbUIO pPa3MECTHTb OCHOBAaHHE B
MOJIOCTH B U3HAIIMBAEMOM 3JIEMEHTE, B JAHHOM MPHUMEpPE BBICTYI afantepa pa3smMelacrcs B
HaKOHe4YHHKe. Jlanee MOXHO MepeMeCTUTh (PUKCATOP, YTOOBI MPUKPETUTh W3HAITNBAEMbBIH
5JIEMEHT K OCHOBAaHHUIO, MOCPEACTBOM KOMIIOHEHTA MAaHMUIYJISILIUOHHOIO HHCTPYMEHTA,
JPYTrOoro MHCTPYMEHTA WU OTAEIBHO ONEePaTopoOM.

[76] YUroObr u3bexxarh 3acTpeBaHUs WIM 3aKJIMHUBAHUS HECYIIHUX IOBEPXHOCTEH
NOJIOCTH HA HECYIIMX IOBEPXHOCTSX BBICTYINIA, MHCTPYMEHT MOJKET BKJIOYATh B ceOs
yOpyroe KpersieHwe, oOecrneunBaromue HeOObIINe MepeMEIIeHHs] H3HAIIMBAEMOTO
3JIEeMEHTa OTHOCHTEJIbHO BBICTYINIAa ONOpPBL. YIPYroe KperjieHue MOXKeT 00ecredynBaThCs
NPUBOJAMH, PETYJHUPYIOIIUMH TMOJIOKEHHE WHCTPYMEHTa 25, W/WiIu yCTpPOMCTBAMHU
¢ukcauuu 1050, umeromumMu aeMrngepHblil WK MIaBAOMUA pexxuM. JlemndupoBanue B
NPUBOJAX MO3BOJISIET YMEHBIIUTH CHIY, ACHCTBYIOWIYKO CO CTOPOHBI MPHUBOJAOB HaA
W3HAIMBAEMbIH 3JIEMEHT NMPU OOHAPYKEHHUH 3acTpeBaHUs. JleMrn(epHbli WK TIaBArOMHHA
pPeXHM TPUBOJAOB MOHSITEH CIENHANINCTaM B NAaHHOW obmactu u He Oyner nomapoOHO
ONMCBIBATBCS B HACTOAIIEM JIOKYMEHTE. B anbTepHATUBHOM BapHaHTE OCYIIECTBIECHUS
MOTryT OBITh MNPEIYCMOTPEHBI TMPYXKUHBI Il OOECHMEUEeHHs] YIpPYyroro KpeTuIeHHs
MaHHUIMYJSIHUOHHOTO MHCTPYMEHTA.

[77] B onHOM BapuaHTe OCYIIECTBICHHS U3HAIINBAEMbIN y3€J1 Wik 3y0 7 BKITIOYAET B
ceOs1 OaszoBelii anmantep 11, mpuBapeHHBI K KPOMKE 5, MPOMEXYyTOUHBIH amantep 13,
NPUKPEIUIEHHbI K 6a3oBoMy amantepy 11, M HakOHeYHUK 15, NPUKPENJICHHBIH K
npoMexxyTouHoMy axantepy 13. Basoseiii anantep 11 Bkirouaet B ceds mapy pa3aBOCHHBIX
HOXKEK 16 s mocaaku MOBEPX KPOMKH, a Takxke BBICTYNn 17 mns  yaepkaHus
npoMexxyTouHoro azantepa 13. IIpomexyTounsiii anantep 13 BriIrodaer B ce0s OTKPBITYIO
Hazaj MoJjiocTh 18, koTopast monmonHseT u pasmeraer B cede BoicTyn 17 GasoBoro anmamnrepa

11, n mpoxomsamui Brepex BoicTyn 20, yaep>kuBaromui HakoHedHUK 15. Hakoneunuk 15
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UMEET OTKPBITYIO Ha3aJl MOJIOCTh 22, KOTOpast AOMOIHSAET U pa3memnaer B cede BoicTyn 20, a
TaK)Ke NepeaHui KoHel 19, KOTOpBIN NEepBbIM BCTYNAET B KOHTAKT C IPyYHTOM. Dukcaropsl
21 3akpemisitoT HAaKOHEYHHK 15 Ha mpomexxyToduHOM ajzanrtepe 13, a mpoMeXyTOYHBIN
agantep 13 - Ha 6a3zoBoMm amantepe 11. Omun ¢ukcarop 21 Bxoaut B oTBepcTHE 23 B
BEepxHell cTeHke 26 HakoHeuHMka |5 u m3duparenpHO 3aueruisier azantep 13, a oauH
¢ukcarop 21 Bxomut B oTBepcTue 28 B 00enx OOKOBBIX CTEHKaX 27 NPOMEXYTOYHOTO
amantepa 13 u m3buparenbHO 3aueruisier 6a3oBblii amantep 11. Xors Bce uxcaropsl B
U3HAIIMBAEMOM y3Jie 7 OJMHAKOBBIE, OHMU TaKXKe€ MOTryT OBITb pa3HbIMH. Takas
KOH(Urypanuss HW3HAMIMBAEMbBIX JJIEMEHTOB SIBJSIETCS NPUMEPOM, MPUBOAUMBIM B
WUIIOCTPATUBHBIX LEIsaX. BO3MOXHBI apyrue KOHCTpykuuu. Hampumep, HaKOHEUHHUK
MOXET OBITh yCTAHOBJICH Ha BBICTYIT KPOMKH, OTJIUTBIH 3201HO C KPOMKOM, Oe3 amanTepa.

[78] OTchutkn K M3HAIIMBAEMbBIM 3JIEMEHTAM M OCHOBAHHUSM 3aBHUCSAT OT KOHTEKCTA.
[To cymecTBy HW3HAIIMBAEMBIH 3JIEMEHT MpPEIACTaBIsIeT COOOH pPacXOAHYIO JIETalb,
NPUKPEIUISIEMYIO0 K OCHOBAHUIO WJIM CHUMaeMylo c Hero. OJHako OCHOBaHHUE MEPBOIO
W3HAIMBAEMOT0 3JIEMEHTA TaK)XX€ MOXET MPEICTaBIATh COOONW H3HAIMBAEMBIH 3JIEMEHT,
NPUKPEIUIEHHBIN K IPyroMy OCHOBaHWIO. Hampumep, HakOoHEeYHUK 15 mpencrasisier coOoit
W3HAINBAEMbIH 3JIEMEHT, MPUKPEIUICHHbII K OCHOBAHUIO B (OopMe NPOMEKYTOYHOIO
amanrtepa 13, mpomexyTouHbIl anantep 13 mpencrasisier coOOH W3HAIMMMBAEMBIN 3JIEMEHT,
NPUKPETUICHHBIH K OCHOBaHHWIO B ¢opme OaszoBoro amantepa 11, a 6asowiit amanrep 11
npeacTaBisieT coOOH M3HAIMBAEMBIM 3JIEMEHT, NMPUKPEIUIEHHbIII K OCHOBAHMIO B (opMme
KpoMmku 5. Ha mporspkeHun cpoka ciy»kObl KOBIIA W3HaIIMBaemble sjeMeHTsl 11, 13, 15
OOBIYHO 3aMEHSIIOT HECKOJIBKO pa3, mpexiae ueM NoTpelyeTrcs 3aMeHa COOTBETCTBYIOMIMX
ocHoBaHui. [Ipu moMomu HHCTPyMEHTA 25 MOXHO OCYIIECTBIATh TPAaHCIOPTUPOBKY,
MaHUIYJIMPOBAHUE, CHATHUE W/WUJIU YCTAaHOBKY APYTHX TUIIOB W3HAIIMBAEMBIX 3JIEMEHTOB,
BKJIFOUAs, HAPHUMeEP KOXKXYXHU 9, HalpasJIsIoIne WIH IPyrue BUIbI 3y ObeB.

[79] IlpeanoututenbHO, YTOOBI OMEPATOP YHPABIST MAHUMYJISIHUOHHONH CHCTEMOM
10 ynameHHO, C NOMOMIBIO MyJbTa JIUCTAHLUHOHHOIO yrpasieHus 2A. OTo naer
BO3MOXXHOCTb OmNepaTopy u30ekarb KOHTAKTA C HM3HAIIUBAEMBIMU JJIEMEHTAMH HJIH
HaXOJUTBhCS HA PACCTOSIHUM OT M3HALIUBAEMBIX 3JIEMEHTOB B XOJ€ MAaHUITYJISILUOHHBIX
onepanui, TaKuX Kak CHSATHE U yCTaHOBKa. TeM He MeHee, MaHuMyJisiLMOHHas cucrema 10
MOXET 00eCneYnTh MPEHMYIIECTBA, JAXKE €CIIU ONePaTop BPEeMsi OT BPEMEHU KOHTAKTUPYET
Wi npuOIKaeTcss K HM3HAIIMBAEMbIM 3JIEMEHTAM Ha NPOTSHKEHHUH YacTH WM BCEH
MaHUMYJSILMOHHOW onepauuu. B OJZHOM mpumepe omeparop MOXKET KOHTAaKTHPOBaTb C
U3HAIMBAEMbIMHU 3JIEMEHTAMHU WM MPUOIIKATHCS K HUM MPU PYYHON OYHCTKE CKOIICHHH
KPOIIKH BOKPYr (QUKcaTopa W/MiIM HW3HANIMBAEMOro »3JeMEeHTa. B apyrom mnpumepe
MaHHIYJISIUHOHHAsE cuctemMa 10 MOXeT ObITh CKOHCTPYHPOBAHA Tak, YTOOBI OmMeparop Mor
BPYUHYIO BBECTH HHCTPYMEHT B HaJIexallee 3aleruieHue ¢ (Qukcaropamu. B apyrux
BApPUAHTAaX OCYIIECTBICHUS] MAHUIYJIIUOHHON CUCTeMOU 10 MOXEeT yJaneHHO ynpasiIsiTh
YeJIOBEK, HaXOAsIuics B oduce miM B KaOWHE KCKaBaTopa.

[80] HcknmrouutenpHO 11t ynoOcTBa OOCYXKIEHHUS 3€MJIEPOMHOE 00O0pyIOBaHUE,
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UMEIOIIEEe HM3HAIIMBAEMbIE TPYHTO3AUECIUISIIOINE 3JIEMEHTBI, HYXXIAIOWIUECs B 3aMEHe,
OyZIleT UMEHOBAThCs «O0OCTy)KMBAEMbIM 000pyIOBAaHUEMY», @ 000PYIOBaHHUE, HCIOJIb3yEeMOe
JUIsL KPEIJISHUs W pa3MelleHuss MHCTPYMEHTa MaHMIYJISILMOHHOW cuctembl 10, Oyxper
UMEHOBAThCsl «BCIIOMOTaTelbHbIM 000pyAoBaHueM». lIpenmonaraercs, 4To 3TU TEPMHUHBI
SBJIIIOTCSL  OOIIMMHU U OTHOCSITCS K pa3IMYHOMY 3€MJICPOMHOMY O0O0OpYyIOBAaHUIO H
Pa3IMYHBIM BCIIOMOTaTeIbHbIM KOHCTPYKIUSIM.

[81] ManunynsaTop MOXET UMETh JOCTYI K MAaHUMYJISILMOHHBIM UHCTPYMEHTaM 25,
HaxXOIAIUMCsl B OuOunoTeke 14 MHCTPYMEHTOB. MaHUMYJISTOP MOXKHO Pa3MeCTUTh OKOJIO
UHCTPYMEHTa M MPUCOCAUHUTh K MHCTPYMEHTY IIOCPEACTBOM coequHuTens 12
MaHunyasTop MOXKET BEPHYTh MHCTPYMEHT B NMOAXOISAIIEE MOJIOKEHUE, OTCOEAUHUTHCS OT
UHCTPYMEHTA U BBIOPATh APYTrOi MHCTPYMEHT ISl BBITOJTHEHUS IPYTroi )y HKIUH.

[82] WHcTpyMEeHTBI MOTYT MEXaHUYECKHM IPUCOEOUHSATBCS K COEIUHUTEIO
HECKOJIbKUMHU crioco0amu. Hanpumep, HHCTPYMEHT U COEIMHHUTENb MOTYT BKJIFOUATh B CeOsI
CHHPAIBHBIE 3JIEMEHTHI, TAKUE KaK SI3bIYKH U NMPOPE3H, KOTOPBIE 3aLEIUISIIOT APYr APyra B
pe3yJipTare OTHOCUTENIbHOIO BpAIICHHS MHCTPYMEHTA W COCNVHUTENs Uil 3alelUIeHUs
SI3pIYKOB U Tpope3ell. B coenmHHUTENEe MOXKET HCHOJIb30BaThCs OallOHETHAsT KOHCTPYKIIUS
KpersieHus. Mexay COeAUHHUTENEeM U HMHCTPYMEHTOM MOKET 3aleIuIsiTbCs  3allelKa,
NpenoTBpallalomas HEeNPEeIHAMEPEHHOE BpalleHue U pPa3AeiIeHHue WHCTPYMEHTa W
coenuHHUTENs. Pa3neneHne WHCTPYMEHTA U COCIUHUTENS MOXKET BKIOYarb B cels
pacueIyieHue 3alleNIKi Nepel OTHOCUTENIBHBIM BpAIICHUEM KOMIIOHEHTOB. BO3MOXHBI U
JIpyTUe BapUAHThI PACIIOJIOKEHUS.

[83] B anbTepHaTMBHOM BapUaHTE OCYIIECTBICHUS MAHUIYJISILIUOHHBIA HHCTPYMEHT
MOJXKET BKJIIOYaTh B ceOs coenuHuTeNnb 31, HampuMmep KPENeKHbI KPOHIITEHH C Mmapomn
OOKOBBIX cTepykHed 33, mis oOecredeHuss MOYTH YHUBEPCATBHOTO KPEIJIEHUS! K CTpelie
ar000r0 U3 MHOXECTBA 3KCKABaTOPOB (Hampumep, k pykostu 40 koBma s3kckaBaTopa 39)
(®wur. 15); T. e. coenuautenb 31 uMeeT TUM, OOBIMHO UCMOIb3YEMbIH JJIsl TPUCOETMHEHUSI
KOBLIEH U APYTMX MHCTPYMEHTOB K CTpesie 3KcKaBaropa. BMecTo 3TOro ajisi HaaeXKHOTo
COEIMHEHUs] MHCTPYMEHTAa M COEIMHUTENS] TakXke MOXHO HCHOJb30BaTh Jpyrue
COCNMHHUTENIM FJIM OSJIEMEHTBI, TaKue Kak pe3bObl WIM MEXaHUYECKUEe 3allleliKHy,
MPENsATCTBYIOIINE BPALLECHUIO.

[84] IIpucoenuHenne MaHUMYJSIMMOHHOTO HHCTPYMEHTA K COEOUHUTEIIO MOXKET
BKJIFOYATh B ce0s mojady SHEPruu Ha MHCTPYMEHT B (OpPME THIPABINYECKOrO IABIICHUS,
BJIEKTPUYECTBA W/WJIN JABJICHUS BO3AyXa. MIHCTPYMEHT U COEAMHUTENb MOTYT BKJIIOYATh B
ce0s1 MPOBOISIINE MOBEPXHOCTH, KOTOpble (POPMHUPYIOT MPHU COCAMHEHUN MEXaHUYECKHI
KOHTaKT U OOECHEeUMBAIOT IMOJAYy SJICKTPOSHEPTrUHU K HMHCTPYMEHTY. B anpTepHaTHBHOM
BApUAHTE OCYIIECTBICHUS COEAMHUTENb W MHCTPYMEHT MOIYT BKJIOYarh B ceOs
rugpasiaudeckue coemuHutenu 10B, 10C, koropele 3auenmssiOT  HUHCTPYMEHT,
NPUCOCOUHEHHBIM K COCOUHUTENO, JUIsl [OJauYu TUIAPABIMYECKOrO JaBJICHHUS Ha
UHCTPYMEHT. Ha MHCTPYMEHT MOXXHO MoJaBaTh ApyTrue (OpMbl SHEPTHU B JOTOJHEHHE K

FHI[paBHquCKOﬁ 150851 3J'I€KTpH‘I€CKOfI ODHEPruu WU B Ka4YCCTBC AJIBTCPHATUBBI HUM. B
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aNbTEPHATUBHOM BapUaHTE OCYINECTBICHUS HWHCTPYMEHT MOXET BKIOUaTbh B ceOs
BHYTPEHHUN HMCTOYHHUK NuUTaHus. [IpucoenuHeHne MHCTPYMEHTAa K COCAUHUTEIKD MOXET
BKJIFOYaTh B ce0sf ¢GopMuUpOBaHHE COEOUHEHMs Ul Mepenadyd JaHHBIX —MEeXIy
MHCTPYMEHTOM M IpolueccopoM 8 Ha rpy3oBuke 1. Oneparop MoxkeT B3auMOAECHCTBOBATD C
IPOLECCOPOM MpU MOMOIIM MyJIbTa JUCTAHLUMOHHOIO yIpasjieHus. B anpTepHaTuBHOM
BAPUAHTE OCYILIECTBICHHUSI OINEpPaTop MOXKET B3aUMOJEHCTBOBAaTb HENOCPEACTBEHHO C
UHCTPYMEHTOM, TIPUCOEAMHEHHBIM K COEIUHUTENIO, Oe3 Iepenadym JaHHBIX Yepe3
uHTEepENC COSTUHUTEIIS.

[85] ManunynsunonHass cucrema 10 sBISIETCS OTHOCUTENBHO KOMIMAKTHOW U
CTaOWIBHOM, M €€ MOXHO JIETKO TPAHCIOPTUPOBATh HA pa3judHbie pabovyue miomanku. B
OJHOM IpUMEpPe MAHUIMYJSILMOHHBIH MHCTPYMEHT MOXKET YIEP>KUBATHCS B IPY30BUKE, KaK
nokaszaHo Ha @ur. 1. MaHumy IIUMOHHBIA HHCTPYMEHT MOXKET OBITh CBSI3aH C 9KCKaBaTOPOM
39, KOTOpBIH MOABONAT K OOCIy)XHBaeMOMY OOOpYHOBaHHIO. MaHHIYJISILHOHHBINA
UHCTPYMEHT MOKET OCTaBarbCs MPUCOCAUHEHHBIM K OKCKaBarTopy U TOTOBBIM K
NPUMEHEHUIO B ClIydae HEOOXOIMMOCTH HMJIM MOXET MPUCOEOUHSATHCS U OTCOSOUHSATHCS IO
Mepe HeoOxomumoctH. B npyroM mnpumepe, MaHUMYISLMOHHBIA HHCTPYMEHT MOMXKET
NEePEBO3UTHCS TPAHCHOPTHBIM CPEACTBOM, HANpUMEpP CEpPBUCHBIM TPy30BHKOM 1, K
obciyxruBaeMoOMy 00OPYIOBAHHUIO, a 3aTeM MPUCOEIUHSATHCS K 3KCKaBaropy Ha mecrte. B
IPyroM TpUMEpPe MAHUMYJSILMOHHBIH WHCTPYMEHT MOXET OBITh TPUCOEIUHEH K
(¢uUKCUpPOBAaHHON Omope Tam, Iae BeayTcs paboThl ¢ OOCHY>XKMBaeMbIM OOOpPYIOBAHUEM,
HampuMep B MacTepckod wiaum Ha padodeM crtojie. MaHUMYJSIUOHHAs CHUCTEMa MOXKET
HAXOJUTHCS B (PUKCUPOBAHHOM MECTE, U 3€MJIEPOHHOE 000py IOBaHHE MOXKHO pa3MeliaTh B
ONpPENEJICHHOM TIOJIOKEHUHM BO3JIE 3TOTO (UKCHPOBAHHOTO MecCTa Ui IPOBEICHUS
oOCITy>KMBaHUsI HW3HAIIMBAEMBIX OSJIEMEHTOB. Tarkke BO3MOXHBI U JIpyrue BapHAHTHI
PacCIONIOKEHUSL.

[86] Manunynsaunuonnas cucremMa 10 MOXET OCYWIECTBISATH JOCTYyN K
MaHHIYJIIUMOHHBIM ~ HHCTPYMEHTaM 25, UMEIOIIUM  pa3Hble KOHCTPYKLUU W/ WIH
BBITIOJIHEHHBIM C BO3MOXXHOCTBIO OCYIIECTBIEHUs cneuuduueckunx ¢GyHkuwii. B omHOM
BapUAHTE OCYILIECTBJICHUS, MNPEACTaBIeHHOM Ha Dur. 5, noka3aH MaHUMNYJISALUAOHHBIN
uHctpyment 150. Haxkoneunuk 15 noasemen Ha gepskarene 90 Tak, 4TO OCHOBAHUE
HaxonuTcs B GOpMe, UK Tak, 4To KpoHmTelH 90A u 90B ynep>kuBaer HAKOHEUYHHK Iy TEM
3auerieHus: GUKCUPYIOMIEro oTBepCTHs 23 U 3aIHEero Kpasi HakoHeuHnka. Mactpyment 150
BKIIFO4YaeT B ceOs oxuH peruar 152 (umm Ooree), BkrOHarommili B ceOs kpoHmTeH 151,
NPUKPEIUIEHHBI K Kopmycy 25A wuHCTpyMmeHTa, oOBsizky 153 u omopy 154. OO6Bs3ka
NPEACTaBIsIET COOOM METIIF0, KOTOpasi MPHU IMOJHOM HaNEeBAHWU OXBAaTBIBAET OKPYIKHOCTH
HakoHeuHuka 15. HMHctpyment 150 MOXeT CKOJB3UTh MO HAKOHEYHHKY, MOJAHUMATh
HaKOHEYHHUK, OTLEIJIASL €ro OT KPOHIUTEWHA, U OTTArMBaTh HAKOHEYHUK OT CTEeHKH. llocne
U3BJICUCHUs] U3 JepiKarenss MaHUNYJSIHUOHHBIM HHCTPYMEHT MOXET YCTAaHOBUTH
HAKOHEYHMK Ha BBICTYII MPOMEXYTOUYHOro ananrepa. MHCTPYMEHT aHAJIOTHYHBIM 00pa3oM

MOXET YCTAaHOBUTD W3HOMIEHHBI HAKOHEYHUK B ACPKaTCJIb, PACIIOJIO’)KUB HAKOHCYHUK Y
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Jep>Karesisi ¥ ONMyCTHB HAKOHEYHUK Tak, 4yTOObl KpoHIITeiiH 90A 3amenun orsepctue. B
aNbTEPHATUBHOM BapHAHTE OCYIIECTBIEHUS W3HOIMIEHHBII HAKOHEUYHHK MOXET OBITh
NEePEMEILEH B KOP3UHY A yTunusauuu. [Ipenmymectsom unctpymenta 150 saBusercs To,
YTO JUIsi €r0 padoThl HE TPEOYIOTCA Kakue-I1uO0 NMPUBOIBI MIIM JBIKY Iuecs: yacTu. HoBbie
U W3HOLICHHBbIE M3HAIIMBAEMbIE 3JIEMEHTBl MOXHO YCTaHaBIUBATh B JEPXKaTellb,
3aHUMAIOIIU N MUHUMAJIBHY IO TJIOMAb.

[87] Ha ®ur. 6 nokaszan MaHUMYJSILMOHHBIA HHCTPYMEHT 175, ynepkuBarolmui
HakOHeYHUK 15. MHCTpyMEHT uMeeT 3axBaTHbIN y3en 176 ¢ BEpXHUM U HMXKHUM pblYaraMu
177 u 179. Kaxnpliii peryar umeer ocHoBanue 177A, 179A, npoxozasmee oT kopryca 25A
UHCTpyMeHTa K KpoHmreiiny 177B, 179B, u ymnunenue 177C, 179C, npoxozsinee B
HalpasJIEeHUH HAa3aJ OT KPOHIUTEWHA K Hecylel nosepxHoctu 177D, 179D, Haxopsmeics
oA YIJIOM K y[UuIMHeHHIO. Hecymmue nmoBepXHOCTH 3aLEIUISIIOT MONEPEYHYI0 NOBEPXHOCTH
HAaKOHEYHHKA. BepxHss Hecymas MOBEPXHOCTh 3aleruiser GUKCUPYIOIee oTBepcTue 23, a
HIDKHSISL HECylllas IIOBEPXHOCTb 3aulerlisieT 3aiHIol KpoMmKy 15A  u3HammBaemoro
BJIEMEHTA, NPOXOJAIIYIO B IIONEPEUYHOM HAMpaBI€HUHU K MPOAOJIbHON ocu LA HakOHEYHHKa
15 unu w3HammBaemoro y3na 7. OmpHako o0a peidara MOTYT 3aLEIUISTh 33JHIO KPOMKY
HAaKOHEYHUKA. DTO MO3BOJISIET pbluaram yaep KUBaTh U3HAIINBAEMBbIN 3JIEMEHT MPOAOJIbHO,
NpIWKUMasl NEPEIHNI KOHELl H3HAMMMBAEMOTr0 3JIEMEHTA BIIEPE K ONope, UMermen hopmy
yriryOnenust 25R B kopriyce HHCTpyMeHTa u/MinH Kk kpoHmTelnaMm. [Ipusox 181 Ha kaxaom
pelyare BO3AEHCTBYeT Ha mpoymuHy 183, oOecrmeunBas mnepeMelieHHe pblyaroB B
MONEPEYHOM HAIpPAaBICHUHU [JIs 3aLCIJICHUs] U PACLECIUICHUs C U3HAIIUBAEMbIM 3JIEMEHTOM.
ITpuBon MOXeT ObITh TaKXKe BBINOJHEH C BO3MOXXHOCTBIO BTSTMBAHHUS NEpeaHEN 4YacTu
W3HAIINBAEMOTO 3JIEMEHTa Brepen, B yriyonenue 25R umHcTpymenta. [lns obecrnedyeHus
JIOMOJTHUTENIbHON MOAAEPKKU M3HAIIUBAEMOro 3jeMeHta, Ha Pur. 7 u7A nokaszaH
aHaJIOTUYHBbINA UHCTPYMEHT 175A ¢ periuaramu 177 u 179, 3auennsromumu 3agHui kpaid 15A
[0 CTOPOHAM M3HAIIUBAEMOrO 3JIEMEHTA, @ HE 3aXBaTbIBAIOIINE W3HAIINBAEMBIN 3JIEMEHT
CBEPXY U CHHU3Y.

[88] Ha ®ur. 8 u 8A nokaszan nuHcTpyMeHT 200 nmst yaep>kuBaHusl HAKOHEUHHUKa 15.
WUnctpymentr wumeer y3en 201 3axBara ¢ mnOpoxomsmuM Haszan crepxkHeM 202,
NPUKPEIUIEHHBIM K Koprycy 25A unctpymeHnta. [lepennue peruaru 204A u 204B u 3anHue
ppruaru 206A u 206B mpoxonsT OT cTepkHs BHU3 Kk miomankam 204 u 206. OxuH uiu
6onee npuBo0B 208 yIpaBIsSIOT MONEPEUHBIMH MEPEMEIIEHUSIMHI PIYAroB ISl 3aLETICHUS
U pacueljieHus C H3HAIIMBAaeMbIM 3JieMeHTOM 15. 3aueruisis HakOHEUHMK, y3ell 3axBara
yIEP>KIUBAET HAKOHEYHHK JUTSl TPAHCIOPTHPOBKHU U/WUIIN YCTAHOBKH.

[89] Korma maHunyiassUMOHHBIA MHCTPYMEHT 25 CO€OUHEH C W3HAIIMBA€MbIM
37eMeHTOM, MaHunyiasaTop 10A MOXeT CTAHYyTh H3HAIIUBAE€Mbl 3JIEMEHT C OCHOBAHMS.
OnmHako MaHUMYJSIHUOHHBIH HMHCTPYMEHT 25 MOXET BKIOUarh B Cce0S CBEMHUK
M3HAINBAEMOTO 3JIEMEHTA, Kak nmokazano Ha dur. 9 u 9A. J{nsg oTaeneHus W3HAIIUBAEMOTO
SJIEMEHTa OT OCHOBaHHUS, HA KOTOPOM OH YCTAHOBJIEH, MOXET NoTpedoBaThCs

CYILECTBEHHOE YCHJIME, HAIPaBJICHHOE BAOJb OCHU. JlOMOJHUTENbHBIM KOMIIOHEHT 275
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UHCTPYMEHTa MOXET ObITh OOECIEeYeH KaK 4YacTh MaHUMYJISIIIUOHHOTO MHCTPYMEHTA WIH
UCIOJIb30BaTbCsl B BUJAE OTAEIBHOIO HMHCTPYMEHTA. B ogHOM mpumepe KOMMIOHEHT 275
UHCTPYMEHTa CLEIIAETCsl C HAKOHEYHUKOM 15, yCTaHOBIEHHBIM Ha agantepe 13.
KoMnoHeHT uWHCTpyMEHTa BKIIOYAeT B ce0s mnpoxonmdmuii Haszan pergar 277,
3aKaH4YUBaIOLUiics ronoskoi 279. I'onoBka umeer npuson 281, KyjJaukoBbli peryar 283 u
kynadyok 285. Kynadok BcTaBineH B 3a30p, 0Opa3oBaHHbIN 3amgHedl Kpomkoid 15A
W3HAIIMBAEMOro 3JeMeHTa U nepenHelt kpomkoit 13A amanrtepa. Kymnadok mMoxer umeTh
MHOTO pasHbIX (opM, HO OOBIMHO OH MMEET JIMHY U LIHPHHY, MEHBbIOYIO, YeM JJINHA.
[MupnHa MeHbIIE pasMepa 3a30pa, a AauHa Oonbime pasmepa 3azopa Dg. Komnonent
MHCTPYMEHTA BpallaeT KyJa4doK B 3a30pe, Korjaa npusoj 281 BBIABUTaeTCs U TOJKAET pblyar
283. Ppiuar nosopauuBaer Kyjaadok. Korzma kynadok ynupaercs B IOBEPXHOCTH,
T€HEePUPYETCsl HAINpaBJI€HHAs BIOJb OCH CHJIA, KOTOpAas BLITAIKUBACT HW3HALINBACMBbIN
5JIEMEHT C OCHOBaHMs. llepBoHauanbHOE ABMXKEHHE HW3HAIIMBAEMOI'O  3JIEMEHTa
OTHOCHUTENIbHO aJamnTepa CKaJbIBA€T CKOIUICHHWS KPOIWIKH, W Ccuia, TpeOyromascs s
U3BJICUCHHs] W3HAIIMBAEMOIO 3JIEMEHTA, CYIIECTBEHHO yMeHbIaercss. Kynadok Moker
NPUBOAMTBCS B JABIKEHHE JIIOOBIM M3 HECKOJbKUX PA3JIMYHBIX CIOCO00B. MOXHO
HMCTNOJb30BaTh BpAIlATEIbHbIA MNPUBOJA, TAaKOW Kak THAPABIUYECKHUH, SJIEKTPUUYECKHH,
LHENHON WM 4YepBAYHBIA. MOXXHO HCIOJIB30BaTh APYyrHe NOIBEMHBIE KOH(PUTYpALHH,
BBITIOJIHSIFOIME QHAIOTHYHYIO (PyHKUIMIO. B anpTepHAaTHBHOM BapHaHTE ONEPATOP MOXKET
YHOPAaBsATh CbEMHUKOM H3HAIIUBAEMOrO 3JIEMEHTA HE3aBUCUMO OT HHCTPYMEHTAa 25.

[90] Ha ®@ur. 10, 10A u 10B nokasaH apyroil BapuaHT OCYILECTBJIEHUSI KOMIIOHEHTA
UHCTPYMEHTa, MPEeACTaBIsIomero coboil ycTtpoiictBO chemHuka. HMHcTtpyment 300
MIPUKJIAAbIBAET B OCEBOM HAIIPABICHUU YCUJIME K M3HAIIMBAEMOMY JJIEMEHTY U aJarTepy,
paszaenss ux. Y CTpOMCTBO Cb€MHHUKA MOKA3aHO C ABYMs pbluaraMy, NPOXOIsIIUMHU Ha3ald OT
KOpIyca MHCTPYMEHTa U 3akaHuuBaromumucss B Hecymed uactu 302A u 304A,
NPOXOJSIIEHN OT pbluaroB BHyTPb. Hecyniue noBEpXHOCTU BXOAAT B 3aLICIJICHUE C 3a30pOM
Mexay u3HamuBaeMbiMu 3nemeHtamMu 13A u 15A. Peiuar 302 kpenutcs k npusony 3006,
KOTOPBIM OTBOAUT pbryar Hazan. Peruar 304 kpenutcs k npusony 308, KOTOPBI BbIABUTAET
prruar Brnepen. Pabora mpuBonos 3acrasisieT peruar 302 TSHYTh HAKOHEYHHK 15, a peryar
304 - Tonkarte agantep 13, mpuBoAs Kk uUX pazgeneHuro. [locne oraeneHus W3HAUBAEMOIO
3JIEMEHTa OT ajanTepa W3HAIIMBAEMBIN 3JIEMEHT MOXKET yIEp>KUBATbCs MEXIy ONOpPOH B
dopme yrimyOnenuss 25R B kopryce uHCTpyMeHTa U pbruaramMu 302. Peryarm 302 moryT
ObITh TpHCOEenuHEHBI K npuBonaM 310 mocpeacrBom kpoHmTelHOB 308A s moBopoTta
pbraaros BOKpyr mapHupos 312 u 314. [IoBOPOT pbluaroB OTAENSET HECY IUE TOBEPXHOCTH
OT M3HAIIMBAEMOIO 3JIEMEHTA, 4YTO MO3BOJISIET OTACIUTHh W3HAIIMBAEMBIH 3JIEMEHT OT
UHCTPyMEHTa. B anbTepHAaTUBHOM BapUAHTE OCYLIECTBJICHUS CBEMHHUK MOXET CMECTUThb
WU3HAIIMBAEMBIM 3JIEMEHT, a JJIsl CHATHUsI W3HAIIMBAEMOIO 3JIEMEHTA C OCHOBAHMUSI MOXHO
HCIOJIb30BaTh BTOPOM MaHUMYJISILMOHHBIM HHCTPYMEHT.

[91] B anpTepHaTMBHOM BapHaHTE OCYLISCTBICHUS yCTPOMCTBO CBEMHHUKA MOXKET

3axBaTbiBaTh U3HAIIIMBAE€MbIH 3JIEMEHT B APYTrOM MOJIOKECHUHU, YEM ITOKA3aHO Ha PUCYHKCE.
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HWHCTPYMEHT MOXXET UMETh pPblYaru C OJHOW CTOPOHBI, MM MOXET UMETh AHAJIOTHUYHYIO
KOH(UTypamuo pslyaroB ¢ ABYX CTOpOH. Peiuar 304 MHCTpyMEHTa MOXKET YNHPAThCS B
KPOMKY HWJIM MHYKO 4acThb IO3aJM WU3HALIMBAEMOIO 3JIEMEHTA U NPUKIAAbIBATHL B OCEBOM
HalpaBJICHUH YCUJINE MEXAY KPOMKOM M TOYKOM NPUJIOKEHUS YCHUJIMSI HU3HAILIUBAEMOTIO
sneMeHTa. CBEMHUK MOJXKET MPUKJIAAbIBaTh YCHJIME K MPOTUBOMOJIOKHBIM CTOPOHAM
U3HAIINBAEMOTO 3JIEMEHTa OJHOBPEMEHHO W/MJIM OH MOXET MPHKJIAAbIBATh YCHIHE K
CTOpOoHaM nonepeMeHHO.CheMHUK MOXKHO HCIOJIb30BaTh B COYETAHHH C BUOPATOPOM ISt
nepegaud OCEBOTO YCWJIMS M MONEPEYHOro KojedaTebHOro YCHJIMS OJHOBPEMEHHO.
KonebarenvHoe ycunne Moxer 3(pQPEeKTUBHO pa3pyllaTh CKOIUIEHUS TPYHTA, MEIIAIOIINE
OTHEJICHUIO U3HALINBAEMOT0 3JIEMEHTA OT OCHOBAHUS.

[92] Kpan 200 MOXXHO AOMOJHUTEIBHO MPUMEHSTh B KAa4y€CTBE MAHUITYJISATOPA B
COYETaHUM C HHCTPYMEHTAaMH, B YAaCTHOCTH C YCTpoicTBamu cbeMHUKA. Kpan Moxer
BKIIFOYaTh B cebs TakenaxkHele ycTporicrBa 200A, Hampumep UeNnu, NPOYIIUHBI H/HIH
KPIOKH, KOTOPBIE COEOUHSIOTCS C NPOYIIMHAMHU MOJBEMHBIX 3JIEMEHTOB, YCTAHOBJICHHBIX B
¢dukcupyromem orsepcTri. KpaHOM MOXHO YHPaBIISTh C TOTO K€ MyJIbTa TUCTAHIIMOHHOTO
yHOpasiIeHUs,, KOTOPbIM MOJB3YETCsl ONepaTrop HNPH MaHUNYJIUPOBAHUU H3HAILINBAEMBIM
5JIEMEHTOM, OTJEJICHHBIM OT OCHOBAaHHWs. Y AEPKUBAHME W3HAIIMBAEMOIO 3JIEMEHTa C
NOMOIIBIO KpaHa IO3BOJISIET BBIOMpPATh HMHCTPYMEHTHI, HMEIOMHE pa3Mepbl U
KOH(HTypanuio, NOAXOAAIIUE IS BBIMOJHEHHsS] (PyHKUMHA OTIAEIEHUs U MPHUKPEIUIeHus Oe3
yAEp>KUBAHUsI U3HALINBAEMOI0 3JIEMEHTA.

[93] B napyrom BapuanTe OCYIIECTBICHHUSI KpaH WIM MAaHUIYJATOP MOXKET
NPEeACTaBIsITh COOOM HMHTEIUIEKTyaIbHOE BCIIOMOrarenbHoe ycrpoictBo (IAD)  ms
yIep)KaHUsl H3HAIIMBAEMOro 3JieMeHTa, [AD-maHumyasTop MOXeT OBITh TaKuM, Kak
nokazano Ha @ur. 17. TAD mnpencraBisier coQoil ympaBisieMblii KOMIIBIOTEPOM U
NPUBOJUMBIN B JEUCTBHUE CEPBONPUBOJAMHU HHCTPYMEHT, NO3BOJISIIOMIUN ONEpaTropy
NOJHUMATh, IMEpeMemaTh W MO3ULUUOHUPOBATH IOJE3HBIE TPy3bl C MNPUIOKEHUEM
MUHUMaITbHBIX ycwuii. [AD MoxeT (QyHKIMOHHMPOBATh KaK MYJIbTHILUIUKATOP YCHITHH,
NO3BOJIAIOIIUN ONEPAaTOpPy MAHUIYJIMPOBATh TSXKEJIBIM IPYy30M IPU MUHUMyME YCUJIMH U
TOYHOM KOHTposie. [AD o0ObMHO ympaBisieT Tpy3aMH H YMHOXKAET MPUIIOKEHHOE
oneparopoM ycuine B Tpex usMepeHusx. IAD MOXXHO BCTpPOUTH B IIAPHUPHBIA pbIYar.
banaHCUpOBIIMKN HMHCTPYMEHTOB MNPUMEHSIOTCA AJIsl YHPaBIC€HUs NOABEMOM TIPy30B H
YMHO>XE€HUsI NPUJIOKEHHOIO ONEPaTopoOM YCHUJIHUS B BEPTUKAIBHOM HalpasieHuu. Takas
MaHHIYJIILMOHHAsT CHUCTEMa MOXKET BKJIIOYaTh B €0 MaHHNYJSATOP CO BCTPOEHHOM
¢yukumeit [AD ¥ MaHUNYJSOUOHHBIH HWHCTPYMEHT C pblUaramMu i 3axsara M|
BBICBOOOKICHHS] M3HAIIWBAEMOrO »3JIeMEHTa. MaHUNYJISALMUOHHBIH HWHCTPYMEHT MOXET
3axXBaTblBaTh  W3HAIIUBAEMbI€  3JIEMEHTHI, KAk ONHMCAHO BbIIE B  I[pUMEpax
MaHUIYJIIUMOHHBIX HHCTPYMEHTOB, WM HWHBIMH crnocodamu. B npyrom BapuanTe
OCYLIECTBJICHUsT MAHUIMYJSILMOHHAsI CUCTEMa MJIsl WM3HAIIUBAEMBIX 3JIEMEHTOB MOXET
BKJIFOYATh B Ce€0sl KpaH, TAKEIAKHYIO CUCTEMYy C OajJaHCHPOBIIMKOM HHCTPYMEHTOB B

Ka4€CTBC MYJIbTHUIUIMKATOPA BCPTUKAIIBHBIX YCI/IJ'II/II\/'I oneparopa " M&HHHyJ’[HLlPIOHHbIﬁ
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MHCTPYMEHT C pblYaramu JJIsi 3axBaTa U BBICBOOOKIEHHUS 3aJHEH YacTHU W3HAIIMBAEMOTO
5JIEMEHTA.

[94] TakenaxHplli MHCTPYMEHT, Kak mokaszaHo Ha Pwur. 11, Moxker orpaHu4uBarhb
BpallleHNEe N3HOIIEHHOr0 HaKOHEUHHUKa. TakenaxkHoe ycrpoicTBo 200A BKIIIOYAET B ceOs
nebenky 226, nepeqHiow nenb 227, 3aaHI0K0 1enb 228 u npoymuHy 229 niis 3anersieHus
¢ukcupyromero orsepctusi 23. TakenakHblii MHCTPYMEHT 231 3auemisier Takeaa)XHOe
YCTPONCTBO MEXJy 3aJHEH Lenbro U npoymuHoul. Ilepennss gacte 231A ynep:kusaercs
nepenneit uenvto 227. 3anuss yactk 23 1B HanaBnuBaet Ha 3y0 OKOJIO 3amHEd KpOMKHU 15A,
OrpaHUYMBasl BpalLlCHUE H3HALIUBAEMOrO 3JE€MEHTa IOC/IE€ OTIAENEHUs OT OCHOBAHUS.
TakenakHbli WHCTPYMEHT MOXET BKIIOYaTh B cedsd yIIMHEHHE, MPOXOIsimiee B
HampaBJIeHUU Ha3an (HE TMOKa3aHO), W JOMOJHUTEJIbHYIO LENb MO03aau 3aJHEed Lenu s
obecrieueHns] JOMOJHUTEIPHON MONNEPKKH U OanmaHCUPOBKH. TakenakHOE YCTPOMCTBO
200A no @wur. 11 Moxer BKIIFO4YaTh B ceOs1 OATAHCUPOBIIUK WHCTPYMEHTOB WK (PYHKIIUIO
IAD.

[95] Ha ®ur. 11A mnoka3aH TakenaxHbli MHCTPyYMEHT 235 ans yaepkuBaHus
ajanTtepoB. B JaHHOM BapuaHTe OCYLIECTBICHUs MOIbEMHbBIE NPOY IIUHBI Y CTAHABINBAIOTCS
B (UKCHPYIOIINE OTBEPCTHsSI C KaXKIOH CTOPOHBI ajmanTtepa. 1akenaXKHOe YCTPOMCTBO
BKIIFOYaeT B cedOs 3amame wnenu 229A wu 229B, mnpukpemsieHHblE K MPOYIIHHAM.
MaHuny ISUMOHHBIA ~ MHCTPYMEHT 235 TmoKa3aH C KpPecTOOOpa3HbIM — 3JIEMEHTOM,
3aUEMIAIOIUM 3aJHUEe LeNnu Ha Kaxaou cropoHe. Ilepennsas uvacte 235A TakenaXkHOro
UHCTPYMEHTA yAEP>KUBAETCs MEepeaHen nenpro 227, a 3anHssa 4acTe 235B HazasnuBaeT Ha
3aJIHIOIO 4acThb aaanrepa AJjisi OrpaHUYEHUs BpallleHUus afanrepa.

[96] TakenakHblii HMHCTPYMEHT MOXHO HWCMOAb30BaTh [JIsi MAaHUIyJIUPOBAHUS
W3HAIIMBAEMbIM 3JIEMEHTOM. MaHumysinuoHHast cucrema 10 MoxeT BkiIodarh B ceOst
UHCTPYMEHT 242, 3auemsiomui nepeaHtor0 4dacte 231A unu 235A  TakenaxHOro
UHCTPYMEHTa Uil TNEepPEeMEIIEHUs] M OPUEHTUPOBAHMUS H3HAIIMBAEMOIO 3JIEMEHTA.
HWHcTpymMeHT 242 MOXET HaIEeKHO 3aleIUISITh TAKETKHBIH HHCTPYMEHT O€3 yIep>KUBAHHS
W3HAIIMBAEMOr0 3JIEMEHTAa U OCYIIECTBIATh YIPABICHUE W3HAIIUBAEMBIM 3JIEMEHTOM.
TakenaxHblii MHCTPYMEHT HAJABIMBACT HA M3HAIIMBAEMBIH 3JIEMEHT NPU YCTAHOBKE WIIH
CHSITUM U3HALIMBAEMOTI0O 3JIEMEHTA € BbICTyNa onopsl. K n3HamMuBaeMoOMy 3J1EMEHTY MOKHO
NPUMEHUTh BUOPATOpP B MPOLECCE CTSATHBAHMUS MAHUIYJSIHUOHHOIO HMHCTPYMEHTA, YTOOBI
CMECTUTh U3HAIIUBAEMBII 3JIEMEHT C OCHOBAHUS.

[97] AnprepHaruBHas KOHPUrypauus TaKEIAKHOTO HHCTPYMEHTA, aHaJOTHYHOIO
UHCTpyMeHTy 235' ¢ mepenHeli yacTbio 235A" u 3aaneit yacteio 235B', nokasana Ha Dur.
11B. B anbTepHaTHBHOM BapHaHTE TAKEJIQKHBIH WHCTPYMEHT MOXET IPEACTaBISITE COOOM
KapTPUI’K, BMEIIAIOIINNA H3HAIIUBACMbIA 3J1€eMeHT. KapTpuik MOXKET HUMEThb BEPXHIOIO,
HIDKHIOIO U OOKOBBI€ CTEHKH, W W3HAIIMBAEMBIH 3JIEMEHT YAEPXKUBAETCS BHYTPU HETO.
Takena)xHoO€ yCTPONHCTBO MOXKHO NPUCOSAUHSTh K KacCeTe ISl yAep>KaHUsl U3HAIIUBAEMOTr0
5JIEMEHTA.

[98] ManunyssiiuoHHasi CUCTEMa MOXKET BKJIIOYATh B ce0s yCTpOMCTBO cbopa
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JNAHHBIX JJIs OMPENENICHHs CHCTEMbl KOOpAMHAT, HampuMmep uudpoByro kamepy 24 wiu
Ipyroe yCTpONCTBO perucrpauuu uzoOpakenuil. Kamepa MoxeT mosy4arb H300pa)KeHus
UHCTPYMEHTa, 00CITy»KUBAeMOro OOOpYyIOBaHMS W/WIN BCIIOMOTaTeIbHOTO 000PYIOBAHUS.
H300pakeHusi, MNONy4YeHHBbIE KaMepoll, MOXHO HCIOJIb30BaTh Ui OPHEHTHPOBAHUS
UHCTPYMEHTAa W BCIIOMOTaTelIbHOr0 OOOPYJOBAaHUS OTHOCUTENBHO OOCITYKHBAEMOTO
obopy noBanusi. O6CIy)KuBaeMoe 000PYyIOBaHUE MOYXKET MMETh OAHY HMJIM Oosiee 0a30BbIX
Touek 30, KOTOpbIE TO3BOJIIOT BCIIOMOTAaTEIbHOMY O0OpyAOBaHHIO Cc(OpMUPOBATH
CHCTEMY KOOPIHMHAT JIsi 3aMEHSIEMOr0 W3HAIIMBAEMOr0 3JIEMEHTA, YCTAHOBUB OPUEHTALHIO
U pPacloIOKEHHE H3HAIINBAEMOI0 3JIEMEHTA OTHOCHUTEBHO OMOPHOTO O0OPYIOBaHUSI U
coenuHuTeNns. basoBas TOYKa MOMKET MPEACTABNATh COOO# 3JIEMEHT, BbBISIBIIIEMbIH Ha
U300paKEHUSIX, HAMpPUMEP JMTOW 3JIEMEHT H3HAIIMBAEMOIr0 JJIEMEHTa WM KOMIIOHEHT
U3HAIIMBAEMOTO 3JIeMeHTa, Hampumep (ukcarop. s nokanuzamuu 0a30BBIX TOYEK HA
U300paKeHUAX U OOeCreueHuss KOOPAUHAT JJisi 0Q30BBIX TOYEK HAa H300PAKEHUSX MOXKET
NPUMEHSATBCST cucteMa o00padoTkm wu300pakeHwit. B anbTepHaTHBHOM  BapuaHTe
OCYIIECTBJICHHsT KOOPAMHATHI Oa30BBIX TOYEK MOTYT OMNPEAESIThCS C HMCIOIb30BAHUEM
panuornepenaTyika U PaauONPHEMHHKA, aKyCTUYECKOro mepeaaTdirka U aKyCTHYECKOro
NpUEeMHHMKA WJIM APYroro obopyaoBaHusi. B albTepHATUBHOM BapHUaHTE OCYIIECTBICHHS
MaHUMYJIILMOHHAS CHCTEMa MOXET MOJy4Yarb JaHHbIe Ha MPOLECCOpP OT CHCTeMbI cOopa
NAHHBIX, CBSI3aHHOW C 3€MJICPOMHBIM O00O0pYyIOBaHWEM, W/MIU MOCPEICTBOM JaTYHUKOB,
oOecrevyeHHbIX B M3HAIIMBAEMBbIX JJIEMEHTAaX, YCTAHOBJICHHBIX Ha 3E€MJIEPOHHOM
00opy nOBaHUH.

[99] Kamepa 24 moxxeT ObITh COEOMHEHA C MPOLIECCOPOM, KOTOPBIA oOpamaercs: K
nporpaMMHOMy obecneueHuro st 00padorku nzoOpakenuid. [IporpamMmHoe obecrnieuenue
(ITO) moxer oOpabarteiBarh H300paX€HUs] C Kamepbl W BBIABJISITH OSJIEMEHTHl Ha
n3obpaxennn. Hanpumep, nmporpamMmHoe obecrnieueHne MOKeT ObITh 3arporpaMMHUpPOBaHO
Ha BBIABIIEHHE OIHOW Wi Ooyiee 0a30BbIX TOYEK HA M300paKEHHMH M OMpenejieHHE HX
nojokenust Ha uzoOpakenun. IO MoxkeT OBITH MpHBsi3aHA K CHCTEME KOOPAMHAT M
OTPEENATh MECTOMOJIOKEHNE HHCTPYMEHTOB, KOP3UH U KOOPAMHATBHI IPYTUX 3JIEMEHTOB.
BazoBasi Touka mpencrasisieT coOOl pedepeHTHYIO TOYKY JUisi OOHApYIKEHHs H3BECTHBIX
SJIEMEHTOB HM3HAIIMBAEMOTO 3JIeMeHTa. ba30oBble TOYKM MOTrYT OBbITh NPUBSI3aHBI K
u3BecTHbIM syieMeHTaM B IO st oOpaboTku u300paeHuH C LEeNbl ONpeaeTICHHS
OpPHEHTALMHU U KOOPAMHAT U3HAILIMBAEMOTO 3JIEMEHTA.

[100] JTro60it 31eMeHT MOKET OBITh MPUBSI3aH K 0OCITY)KMBAEMOMY O0OpPYIOBAHUIO U
cykuTh 0a30BOH TOUKO#. ba3oBas Touka MOXET MPEACTABISATb COOOH OAWH WU Ooree
KJICHKUX CTHKEPOB C YETKHUM PUCYHKOM, KOTOpBIE OMEpaTop HAHOCHUT Ha W3HAIIWBAEMbIH
sneMeHT. ba3oBas Touka MOXET NpPEeACTaBIsATh COOOH oOTpakarenb WM KyOudecKkui
oTpakaresyib (YrOJIKOBBII OTpa)karelib), pa3MelIeHHbII Ha U3HAIINBAEMOM 3JIEMEHTE HJIH Ha
obcITy)kuBaeMoM 000pyIOBAaHUHU B U3BECTHOM ITOJIOKEHHH.

[101] B omHOoM BapmaHTe OCYIIECTBJICHHs 0Oa3o0Bas TOYKA MPEACTABIISIET COOOM

YIOJIKOBBIM OTpaxarenb, Kak nokazaHo Ha Pur. 13. IlepBbli U BTOPOH YTOJKOBBIE
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orpaxkatenu 30A u 30B kpensrtcsd Ha kaxaoM koHuUe ocHoBaHus 30C yrojkoBOro
orpaxarensi. OcHoBanne 30C MOXET BKIHOUATh B Ce0s MarHuUThl Ui KPEIJICHUS
ocHoBaHuss 30C k um3HamuBaeMoMmy 3jeMeHTy 15. OcnoBanue 30C MOKHO NOMECTUTH
CBEPXy H3HAIIMBAEMOI'0 DJJIEMEHTa, Mo3aau ¢ukcupyromero orsepctus. KyOuueckue
OTpakaTeau WM YTOJKOBBIE OTPaXaTeNH BO3BPAIIAIOT W300pak€HHE K MCTOYHMUKY CBETa.
Ceer or mO0OTO HMCTOYHMKA OTpAXKAETCsl Ha3an K MCTOYHHKY cBera. KyOuueckue
OTpakaTesli XOPOIIO U3BECTHBI CIIELUAINCTAM B JaHHOW 00nacTu U He OyAyT ONMUCHIBATHCS
B JAHHOM JOKyMeHTe mnoapoOHo. PaccrossHue X MeXay YrOJKOBBIMH OTPXKATEISIMH,
YCTaHOBJICHHBIMU Ha OCHOBAHUM, SIBJISIETCS U3BECTHON BETUYHNHOM.

[102] Uctounmk cBera 24A, HampuMep CBETOAMOM, MOXET PacHojaratbCs mepen
JIMH3aMH KaMephl, kak nmokazaHo Ha Pur. 13A. Korga kamepa HampaslieHa Ha yTOJKOBBIE
OTpakaTelu Ha H3HAIIMBAEMOM 3JIEMEHTE, Kamepa MOXKET 3axBaTbiBaTh H300pa)KEHHE,
BKJTFOYArOIIee B Ce€0s1 CBET OT YrOJIKOBBIX oTpaxarenei. Korna kamepa HaxonuTcst Ha OTHOM
JUHUU C JIBYMs YTOJIKOBBIMH OTpPaKaTesIMU, H300paK€HHWE OTHOTO HCTOYHHKA CBETA
HaXOJIUTCS HETOCPEACTBEHHO 3a APyruM, kak nmokazaHo Ha dur. 13A. Ilpu nepememenun
Kamepbl U3 TIOJIOXKEHMUsS Iepel, YTOJIKOBbIMM OTpaXaTeslssMU BJIE€BO WJIM BIPaBo
N300paKeHNs] UCTOYHUKOB CBeTa OyIyT pa3feneHbl MO ropu3oHTAIH. [Ipu mepeMemeHnu
KaMmephl U3 MOJIOKEHUs Nepe] YIOJIKOBBIMU OTpaXaTeIs MU B MOJIOKEHUE HAJl YTOJKOBBIMU
OTpakaTeasiMH HM300paKEHUs] UCTOYHHKOB CBeTa OyIyT pas3feneHbl 1Mo BepTUkanu. [lpu
U3BECTHOM PAaCCTOSHUU MEXJIY YTOJKOBBIMH OTpa)XaTelssMH M HU3BECTHOM PpACCTOSHUU
nepeEMEIIeHUsT KaMepbl MEXIYy U300paKEHUSIMH MOYKHO C MOMOIIBIO TPUTOHOMETPUYECKUX
dbopMysT  YyCTAHOBUTH KOOPAMHATBHI M OPHEHTALMIO YrOJKOBBIX OTpaxareneil u
oOcnykuBaeMoro o0OpyAOBaHHs OTHOCHTEIBHO KaMepbl U MaHMITYJISIHUOHHOW CHCTEMBI.
MOXHO 3anmporpaMMupoOBaTh MEPBYIO CUCTEMY KOOPAMHAT, BKJIFOYAIOLIYIO KOOPAMHATHI U
OPUEHTALMIO JeTallell MaHUNYJSIHMOHHON CHUCTEMBI, HallpUMEp KOP3UH U AepXKaTenei,
OTHOCHUTEJIbHO pbluara W/win Kamepbl. MOXXHO ONpPeneauTbh BTOPYK CHCTEMY KOOPIHMHAT
JUIsi  YCTAQHOBJICHUSI KOOPAMHAT M OPHEHTAUWU HW3HAIIMBAEMOIrO JJIEMEHTa W/ WU
obcyxuBaeMoro o00py I0BaHMs.

[103] 3nech npuBeneH ONMH IpUMEP CUCTEMBI ONPENEIEHUs MOJ0XKEeHUsl. Bo3MokHO
NPUMEHEHHUE IOPYTUX CUCTEM OIpeneNieHus moyiokeHus. CHCTEMbl yCTaHOBJIECHUS CHCTEM
KOOPJMHAT MHUIIEHH XOPOIIO HM3BECTHBI CHELMAIUCTaM B NaHHOW obmactu. B cucremax
OpHUEHTAIlMd MOXXHO HCIOJb30BaTh TMO3ULIUOHUPYIOUIYIO CHCTEMY Ha OCHOBe Wwi-fi,
pagnodactoTHbiX uaeHtudukaropos (RFID), cortoBoit texHonorum ZigBee, TexHOIOrnu
cBepxXmupokoil monocel mponyckanus (UWB), Bluetooth, cucremMbl uHEpUIUATBLHON
HaBuraunn (INS), Onokxa wunHepumanbHbix patunkoB (IMU) wu cuctemMbl Ha OCHOBE
MHO>KECTBEHHBIX CEHCOPOB. MO’KHO MCHOIb30BaTh, IOMUMO MHOTUX JAPYTUX BApPUAHTOB,
uH(pakpacHbie, yIbTpa3BykoBbie, reomaranuTHbie cuctembr, GPS, LIDAR, RADAR w/wm
YHUBEpPCAIBHBIA INporpaMMHo-onpenensieMsiii npuemonepenarunk (USRP) u 1. nm. [na
aBTOMATHU3ALMU OlNepalril MaHUMYJSILHOHHBIX CHCTEM (MOJIHOM WJIM YaCTUYHOMH) MOXHO

MNPUMCHSTb JIFOOBIE CHCTEMBI MNO3UITUOHUPOBAHHL. CI/ICTeMy MNO3UTUOHUPOBAHUA MOXKHO
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UCIIONIB30BAaTh B COYETAHUHM C CHUCTEMOW HW3MEPEHHUs/MOHHTOPUHIAa H3HAIINBAEMbIX
snemeHTOB. Hanpumep, kamepa, moiydaromasi H300pakeHusl U3HAIINBAEMOTO JIEMEHTA TS
OTIpEeNIeICHUs] CTENIEHU SPO3UHU JIEMEHTA, TAK)KE€ MOXKET HACHTU(PUIMPOBATh OAa30BbIE TOYKU
U3HAIIMBAEMOrO 3J1eMeHTa. B anbTepHaTUBHOM BapHaHTE OCYLIECTBIICHUS IJIsi OPUEHTALUU
MaHUIYJSIHMOHHON CHUCTEMBbl OTHOCUTENIBHO 3JIEMEHTA M 33JaHusl CHCTEMbl KOOpPAMHAT
MOKHO MCIOJIBb30BaTh CUCTEMY B H3HALIMBAEMOM 3JIEMEHTE, KOTOPBIH PETUCTPHUPYET
paboune mapameTpsl H3HAMNBAEMOI'O JJIEMEHTA U ITepeAaeT NaHHble HaTPUEMHHUK.

[104] B anpTepHaTUBHOM BapUaHTE OCYIIECTBIIEHHS ONEPATOP MOXKET PACHOIOKUTD
MHCTPYMEHT BPYUYHYIO U 33JaTh €ro MOJOKEHUE OTHOCUTEIBHO M3HAIINBAEMOrO 3JIEMEHTA.
DOTO HaYaJIbHOE TOJIOXKEHUE MOXKET CO3JaTh Oa30BYKD TOYKY M OCH st paboThl
UHCTPYMEHTOB. Hampumep, omeparop MOXET pacloJIOKUTh BpamlaTesibHbId HHTepdeiic
UHCTpPYyMeHTa B yriyOnenun ¢ukcaropa. B pesynbprare MHULMATU3ALUNA CUCTEMBI B 3TOM
MOJIOKEHUU UHCTPYMEHT MOKET IMPUBS3bIBATh BCE MEPEMEIICHNS K 3TOMY MOJIOKEHUIO JJIs
NPaBWIBHOTO C TOYKH 3PEHUs BBINOJHEHUS (PYHKUHMHA pa3MENIeHUsT BCEX HHCTPYMEHTOB
OTHOCHUTEJIbHO M3HALIUBAEMOTIO 3JIEMEHTA JJIsl aBTOMATU4YECKONW WM MOJyaBTOMAaTH4Y€CKOU
paboTHI.

[10S5] ManunynsauuoHHyrO cucreMy 10 MOXHO HCHONB30BaTb MJisl CHATUS U
YCTQHOBKM  HAKOHEYHHMKOB 15 u  mnpomexyTouHblx agantepoB 13.  Opnako
MaHUIMYJSILUOHHAsT CUCTEMA MOXET, HAPUMEpP UMETb KOHCTPYKLMIO, MOAXOASAIIYHO IJIs
CHSATUS W/WIM YCTAHOBKM JPYTHX THIIOB, pa3sMepoB U KOMOHMHALWN H3HAMHMBAEMbIX
5JIEMEHTOB. MaHUNyJIIUOHHAsl CUCTEMA, KOTOpasl MPUBEACHA UCKIIFOYUTEIIbHO B KAUYE€CTBE
npuMepa, MOXET OBITb CKOHCTPYHpPOBaHAa C BO3MOXKHOCTBIO MaHUITYJIMPOBAaHHS JIIOOOMH
KOMOHMHAIMel U3 HAaKOHEYHHMKOB 15, MpoMekyTouHbIX aaantepoB 13, 0a30BbIX agantepoB
11, KOXyXOB 9, KOMIIOHEHTOB 3yOb€B W/WJIM KOXXYXOB NIPYTUX THUIOB, OOKOBBIX KOXKYXOB,
W3HAIMBAEMbIX KOJIMAYKOB, HANpPABISIOMMUX W/WINM JPYrUX THUIOB H3HAIMBAEMBIX
ITPYHTO3AUEIUISIIOIINUX 3J€MEHTOB, NPUKPEIUIsieMbIX K OCHOBaHUIO. B OZHOM BapuaHTe
ocyIecTBiieHus: MaHUnysaTop 10A MOkeT 3aueruisTh J000e YKUCIO MHCTPYMEHTOB 25 u
OBITh TPHEMJIEMBIM MOJIXOUTh K THIY U pa3Mepy KOHKPETHOIO H3HAIMBAEMOIO 3JIEMEHTA,
a Takke K JIroOOl BBIMONHSEMOU omepauuu. ['py30BUK (WK JIPyroe BCIOMOraTejbHOE
YCTPOWCTBO) MOXET BMEMIATh pa3JIMYHbIE HHCTPYMEHTBI 25 i u30uparenbHOro
3areruieHus MaHumyJiTopoM 10A U MCTIONB30BaHUs 10 Mepe HEOOXOIUMOCTH.

[106] B npyroM BapuaHTe€ OCYIIECTBJICHHUS MAHUMYJISILMOHHBIM HHCTPYMEHT 25
BKIIFOYAaeT B cebsi aBe OTAenbHble pabodyne TOJIOBKM HHCTPYMEHTOB UIsI MAHUITYJISILHNA
pPa3sHbBIMM BUJAMH HM3HAIIMBAEMBIX I'PYHTO3aLEIUISIOINX 3JIEMEHTOB, & HE 1Ba OTAEJbHBIX
WHCTPYMEHTa AJIi MAHUNYJSIOUNA C KaXJbIM M3 JIBYX HM3HAIIMBAEMBIX 3JIEMEHTOB. Kak
nokaszaHo Ha Pur. 15 u 16, MaHUNYJIAMOHHBIN HHCTPYMEHT 25 BKIIIOYAET B ce€0s1 MEPBYIO
rOJIOBKY 35 MHCTPYMEHTA [jisl MaHUIMYJISILUMH C HAKOHEYHUKAMH 15 U BTOPYIO rojIOBKy 37
MHCTPYMEHTA JUIsl MAaHUMYJISILHUHN C MPOMEXYTOUHbIMU ananrepamu 13. OgHako MOryT OBITH
obecrieueHbl TOJIOBKM HMHCTPYMEHTA, PACCUUTAHHBIE HA NIPYTH€ MPOAYKTHl WM OTIMYMUS.

Pazurbie ronosku HHCTPYMCHTA, KOTOPBIC IPUBCACHBI HCKITFOUUTCIIBHO B Ka4CCTBC MMPpUMEDPA,
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MOryT ObITh oOOecredeHbl Il MaHUMyJSIHui (1) OJHOTO M TOr0 K€ W3HAIINBAEMOTO
3JIEMEHTa Pa3HbIX pa3MepoB, (11) pa3sHbIMH BHAaMH 3yObeB u/unu (iil) pa3HbIMH BHIAMU
WU3HAIIMBAEMbIX 3JIEMEHTOB, TAaKUX KaK KOXYXH U HAKOHEYHUKH. B anbTepHaTUBHOM
BApUaAHTE OCYIIECTBJICHUs TaKHe T'OJOBKM MHCTPYMEHTA TAKXKE€ MOTYT OBITh BBIMOJIHEHBI B
BUJI€ OTAEJIbHBIX UHCTPYMEHTOB, IPUCOEIUHEHHBbIX K coeAuHUTeno 12 manunynstopa 10A.

[107] B nokasanHOM Ha pHUCYHKax BapuUaHTE OCYLIECTBIEHUsS TOJIOBKU
UHCTPYMEHTOB 35, 37 mpoxoAsT OT NPOTHBOMOJIOKHBIX CTOPOH KapKaca, 3aKJIFOYEHHOTO B
kopryc 29. TlpeanodTuTesbHO, 4TOOBI MOBOPOTHBIN CTON 43 Obul OOEcrmedeH MEXAy
coenuauTeNeM 31 M kapkacom st oOecredyeHus: JITKOro MOBOPOTa MHCTPyMeHTa 25 B
3aBUCUMOCTH OT HYXXHOW omnepanuud. TeM He MeHee, NOBOPOT MAaHUIMYJSIHUOHHOIO
UHCTPYMEHTa 25  MOXET  OCYINECTBISITbCS  OPYyTHMH  CIIOCOOaMu,  HampuMmep
MaHHITYJIMPOBAHUEM BCIIOMOTaTENIbHBIM OOOPYJOBAaHHEM WM TYTEM OTCOSIUHEHHS W
oOpaTuMOro MPUCOEAUHEHUsI K BCIIOMOTraTelbHOMY 00OpyIOBaHMIO. B npyrux BapuaHTax
OCYIIECTBJICHHUsI TOJOBKH HMHCTPYMEHTa MOTYT OBITh pPacmojioKeHbl nHade. Hampumep,
TOJIOBKM HMHCTPYMEHTA MOTYT MPOXOAUTh MOoA yriaoM 90° mpyr k npyry (Miau K JIpyrum
OopueHTanmsM), a He moa yriom 180°, kak Moka3aHO Ha YepTekax. MaHUIyJISTIUOHHBINA
UHCTPYMEHT MOXET YIEpKHBaTh Ooyiee IBYX TOJOBOK HHCTPYMEHTa, HAlpuUMep B
OpUEHTALMU O] MEHBIINMU yIJIaMHu ApyT K Apyry. Hanpumep yrnosoii mar 90° no3Bossier
Pa3MECTUTh YEThIPE T'OJIOBKM HHCTPYMEHTA, MO OJAHOW TOJIOBKE, MPOXOAALIEH OT KaKIOU
croponbl kopmyca 29. Ilpun HE0OXOIMMOCTH KOMIOHEHTBHI T'OJIOBOK HHCTPYMEHTA MOTYT
OBITh PACHOJIOKEHbI HAa HEKOTOPOM PACCTOSHUHU APYr OT Jpyra MO BEPTUKAIM, YTOOBI
n30exaTb CO3/IaHue NMOMEX CMEKHBIMU I'OJIOBKAMU MHCTpYMeHTa. Kpome Toro, MHOKECTBO
TOJIOBOK MHCTPYMEHTa MOTYT OOeCHneduBaTbCsi C OJHOH CTOPOHBI, HampuUMep IMyTeM
PEryJIMpOBKHU Pa3HBIX KOMIIOHEHTOB MHCTPYMEHTA UJIM CMEHbI KOMIIOHEHTOB MHCTPYMEHTA,
YTO IO3BOJISIET MPENOCTABIIATh KOMIIOHEHTBI, HEOOXOIMMBbIE JUIsl 3aLEIUICHHUs] HY>KHOTO
U3HAIIMBAEMOI'0 3JIEMEHTA, MO Mepe HeoOxomumocTH. Hampumep, pasHblie omopsl (Kak
OMHMCAHO HUXKE), MO3BOJISIOLIME pa3MellaTb U YAEPKUBAaTh BBICTYIBI Pa3HOTO pa3Mepa,
MOTyT OBITh YAaCTBIO OJHHMX M TEX >K€ TOJIOBOK MHCTPYMEHTA, MPH 3TOM pa3HbIE OMOPbI
MOTYT OBITb OPHEHTHPOBAHBI B MOJIOKEHUH, HEOOXOIUMOM JJIsi UX MPUMEHEHUs. B apyrom
IpuUMepe Takash Onopa MOXET pPeryJupoBaTrbCs Uil YIAEP>KUBAHUsS BBICTYNOB pPa3HbIX
pasMepoB WM THUIMOB. Takke MOXeT ObITh oOecrneueHa MOBOPOTHAS TEIEXKKa JUIs
UHCTPYMEHTOB, KOTOPasi MOXKET BKJIIOYATh B ¢€0sl APyrue KOMIOHEHTHI, TAKHE KaK yIapHOe
CBEpJIO MO OETOHy, Wrojb4YaThli 3a4YUCTHOM MOJIOTOK M T. M., & TAKXKe MIECTUTPAHHBIN
HAKOHEUYHHMK JJIsi OYUCTKHU U u3BjeueHus: ukcaropa. Takke MOXKHO HCIONb30BATh NPYTHE
KOMIIOHEHTbl Uil yJajeHMs T'pPyHTa, Takue Kak omnucaHbl B 3asBke Ha nareHT CIIIA
20150107075, xoropas HMOJHOCTBIO BKJIIOYE€HA B HACTOSIIUN JOKYMEHT NYyTEM CCBLIKH.
Takoxke MOryT OBITh OOECIIEYeHBbI APYTHEe KOMIIOHEHTHI ISl APYTUX OMEpPaLHi.

[108] I'0s0BKM HMHCTPYMEHTOB MOIYT HMETb WIUPOKUNU CIEKTP KOHCTPYKLHUH B
3aBUCUMOCTH  OT  KOHKPETHOrO  M3HAIIMBAEMOIO  DJIEMEHTa, KOTOPBIM  HYXHO

MaHUINyJIMPOBATh, (I)PIKC&TOpOB, HUCIIOJIB3YEMbIX JId  YACPXKHUBAHHSL HU3HAIUBACMOTI'O
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3JIEMEHTa Ha MECTe€, U 3€MJIEPOMHOro O0OOpYyAOBaHHS, HA KOTOPOM HCIIOJIb3YIOTCS
U3HAIIMBAEMbI€ J3JIEMEHTBL. [ OJIOBKM MHCTPYMEHTa MOIYT HMETh YAECPKUBAKOLIEE
YCTPOMCTBO M YCTPOHCTBO st paboTel ¢ (ukcaTopoM. B anbTepHAaTUBHOM BapUaHTE
OCYIIECTBJICHHs (PUKCATOPBl MOTYT HE3aBHCUMO INPUBOJUTHCS B AeiicTBUE omeparopom. B
JAHHOM BapUaHTe OCYIIECTBJICHUS TOJOBKAa 35 WHCTpyMEHTa BKIOYaeT B cebs
yaepkuBaromiee ycTpoictBo 50 s HAIEeXXHOro yAEp)KUBAaHUS HAKOHEUHUKa 15 wu
yCTpOHCTBO 52 st paboTel ¢ ¢ukcatopoM it nepemernenust ¢ukcaropa 21 mexnay
(UKCUPOBAHHBIM U CBOOOJHBIM MOJOKEHUSIMH. AHAJIOTHYHO, T'OJIOBKA 37 HMHCTPyMEHTa
BKJIIOYAET B ce0sl yAepiKUBaroIee yCTPOHUCTBO 54 NIl HaIEeKHOIO yIep KUBaHUs afanTepa
13 u mapy ycrpouctB 56 mist pabotel ¢ pukcaropom yisi peryupoBku gukcatopos 21 B
OOKOBBIX CTeHKax 27 aganrtepa 13.

[109] B ogHOM BapuaHTe OCYILIECTBICHUS yASPKUBAIOIIEE yCTPOUCTBO S0 BKIIrOUaeT
B ce0s mapy mMpOTHBOJIEKAMMKUX PhYaroB 01, KOTOphIe MEPEMEIAOTCS K HAKOHEYHUKY 15 u
OT HEro i 3aXBaThIBaHUSI M BBICBOOOXIEHUS HAKOHEUHHMKA. Ppruarn 61 mpUKperuieHsl C
BO3MO>KHOCTBIO MOBOPOTa K OonmopaMm 63 ppl4aroB M NEPEMEINArOTCs BOKPYT IIAPHUPHBIX
mtudToB 65 mnpuBomamMu O7, KOTOpPBIE B JAHHOM NpUMEPE MNPEACTABISIOT COOOMH
TUAPAaBINYECKUEe LWIMHAPBL. B JaHHOM BapuaHTe OCYLISCTBICHUsS MAHHUITYJISILIMOHHBIN
UHCTPYMEHT 25 TMPHCOENMHEH K THIPABINYECKOMY NPHBOAY, OOECrneuynBacMomy
5KCKaBaTopoM 39. TeM He MeHee, MOXKHO HCIOJIb30BaTh APYyryue BUAbI IPUBOAOB, TAKUE KaK
3JIEKTPUYECKUE MPUBOABI (HAPUMED, PEEUHBbIH, IMAPUKOBBIM XOIOBOH BUHT U T. 1.). B aTOM
aNbTEPHATUBHOM NPHUMEPE UCTOUHUKOM 3JIEKTPOIHEPTUH MOXKET OBITh 3KCKABaTOp, Oarapen
unu apyrue cpeacrsa. Kaxapiii peryar 61 umeer 3axsar 09 1 BXOXKIACHUS B KOHTAKT U
yIep>KaHusT HAaKOHEYHHMKA 15 C MPOTHBOMOJIOKHBIX CTOPOH. [IpeamodTuTenbHO, YTOOBI
KaXABIH 3axBaT 69 ObLI MIAPHUPHO MPUCOEANMHEH K CBOOOIHOMY KOHIy COOTBETCTBYIOIIETO
perauara 61. 3axBarel 09 Tak)Ke NPEANOYTHTENBHO BKIIOYAIOT B €0 MHOXECTBO
(GPUKLIMOHHBIX 3JIeMEHTOB 71 (Hampumep, MepOXOBaThle CTAIbHbIE MJIACTHHBI 3aXBATHOTO
UHCTPYMEHTa, KapOua u T. 1m.) Ui OoJiee HAAEXKHOTO yIEpXKaHUs HaKOHEYHHKa 15 oT
MIPOCKaJIb3bIBAHHUS.

[110] VYcrpoiictBo 52 mist paOoTel ¢ (uKcaTopoM HMEET XBOCTOBUK 83 s
3aleIUIeHUs] WNuibku 75. B 1aHHOM BapuaHTe OCYIIECTBIIEHUS] XBOCTOBUK 83 HMMeEeET
CBOOONHBIH KOHEl 85 mIecTUrpaHHON KOHPUIypauwu, BXOMSMIIUNA B MIECTUTPAHHOE
yryOnenne 87, BBIMOJHEHHOE B rojoBke 89 mmmibku 75. [IpOTHBOMOJIOKHBIN KOHEIT
XBOCTOBHKA 83 COE€NMHEH C JIBHUrareneM 70 WM APYTHM YCTPOMCTBOM, 0OECHEYNBAIOIINM
KPYTSIIUI MOMEHT JUIsl BpAIICHUs] XBOCTOBHMKA 83 B JIIOOOM HAMpPaBIE€HUH C LEJBIO
nepememienus ¢Qukcaropa 21 Mexny (HUKCUPOBAHHBIM MU CBOOOIHBIM TOJIOKEHUSMH.
JlBurarens HMMEET THAPABIMYECKUNM MNPHUBOJ, HO MOXKET HUMETh JPYrYK KOHCTPYKLUIO
(HarpuMmep, 3MEKTPONPUBOL). XBOCTOBHUK 83 U ABUraresip 76 yAepKUBAIOTCS [EHTPATbHBIM
ppraaroM 81 ¢ napayyieNbHOW TATOW Ui COXPAHEHUs] OPHUEHTAUUM XBOCTOBHKA 83 B
npoluecce peryaupoBku peiuara. CoeauHUTeNb NPUBOAUTCS B ABWKEHUE T'MAPABINYECKUM

HUJUHAPOM (WU APYTHM TMPHUBOJOM), MEPEBOISIIAM €ro MEXIy BEePXHHUM CBOOOIHBIM
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MOJIOKEHUEM M HUXXHHUM [OJIOKEHHEM 3aueruieHust. Poryar 81  ynepkuBaeTcs Ha
pPeryJiupyeMOM MOHTQXHOM CTOJ€ 82, BBINOJHEHHOM C BO3MOXHOCTBIO NEPEMEILECHUS
pbraara 81 BHIpaBO-BIE€BO U BHYTPb-HAPYXKY OTHOCUTEIBHO MOJIOKEHHUSI HAKOHEYHHKa 15,
YAEPKUBAEMOTO pbldaramMu 61, Ui TOHKOM PEryJIMPOBKU IOJIOKEHHsI XBOCTOBHUKA 83 ¢
LEeNIbIO 3aleruieHus yriryOnennst 87. MOHTaXHbIH cTON 82 MMeeT penbChl, HAMPaBIISIOMIHNE,
U T. M., KOTOpPbIE€ HANpaBISIIOT JKEJaeMOoe JBHIKEHHE, M THUApPaBINYECKHe (WIM HHbIE
JBUTATEIN) C PEEUYHBIM, LIEMHBIM U T. M. MPUBOJOM. Takol k€ WIM MHOM TUN yCTpONCTBa
IUisi paboThl ¢ PUKCATOPOM MOXKET OBITh BKIIFOUEH B MHCTPYMEHT 25, moka3aHHbiil Ha Dwur.
2.

[111] ITpucoenvHeHre W3HAINMMBAEMOTrO 3JIEMEHTAa K OCHOBAHHMIO BKIIFOYAET B ceOs
OPUEHTHUPOBAHUE U3HALIMBAEMOrO 3JIEMEHTA JJIsl €ro OCEBOTO COBMEIIECHUsI C OCHOBAHUEM.
Jlaxxe HeOoJbIIasi HECOOCHOCTh MEXKIY H3HAIINBAEMbBIM 3JIEMEHTOM U OCHOBAHHUEM MOXKET
NPUBECTH K 3aCTPEBAHMIO HECYLIUX MOBEPXHOCTEH N0 MOJHOW MOCAAKU HU3HAIINBAEMOTIO
snemMeHTa. VHCTPYMEHT nJii MaHHUIYJIMPOBAHHUS HW3HAIIMBAEMBIM SJIEMEHTOM OyJler
BKJIFOYATh B Ce0sl 3aXBaTbl WJIM KOHTAKTHBIE TOYKH IJIsl TEPEMEIIEHUS M COBMEIICHHS
W3HAIIUBAEMOTO 3JieMeHTa. HMHCTpyMeHT 25 MOXeT COXpaHsATh C M3HAIIUBAEMbIM
3JIEMEHTOM yIIPyroe COeIUHEHUE, MO3BOJISIIONIEe U3HAIIMBAEMOMY 3JIEMEHTY OTKJIOHSIThCS B
pe3yJipTare KOHTAaKTa M3HAIIMBAEMOIrO 3JIEMEHTAa C OCHOBaHueM. Ecinu B mpenablaymem
BAPUAHTE HOPMAIbHBIE YCUJIMSI HECYIUX MOBEPXHOCTEN YBEIWYUBAIUCH MO MEpPE MOCAAKH
W3HAIIMBAEMOrO 3JIEMEHTa Ha OCHOBAHHUE, MOKA W3HAIIMBAEMBIN 3JIEMEHT HE 3aCTPEBaJl B
OCHOBaHMHM, B JAHHOM Cjy4ae yIOPYyroe KpeIUsIeHHe M3HAIIUBAEMOr0 3JIEMEHTa
obecrneunBaeT MOJATIMBOCTh U IMO3BOJISIET M3HAIIMBAEMOMY 3JIEMEHTY OTKIIOHSTBCS IpPH
BO3pacTaHUM HOPMalbHBIX ycuauid. HeOonbmoe OTKIOHEHHE TMO3BOIsieT U30exKaTh
3acTpeBaHuss M AOOUTBHCS MOJHOW MOCAAKM W3HAIIMBAEMOTrO 3JIEMEHTA Ha OCHOBaHHe. B
YIOPYTOM CO€IUHEHUHU MOXKET UCIOJIb30BaThCs KPEIUIEHUE HA NMPYXKUHE UIIA KPEIJIEHUE NpU
NOMOIIM 3JIaCTOMEpa, IOMYyCKaIee HEOONbIIOe CMEIIEHHE H3HAIMMBAEMOIrO 3JIEMEHTA.
Takke MOXKeT ObITh 0OECIeUeH MIABAONIUN 3JIEMEHT, HAPUMep THAPABIMYECKUN MPUBOJ
ManumnyJjisitopa 10A. BuOpauuss WHCTpyMEHTA BO BpEeMsl YCTAaHOBKH TaKXXE MOXET
COCOOCTBOBATh CMEIICHHIO HW3HAIMIMBAEMOrO »JJIEMEHTAa M €ro MOJIHOW [MOCajake Ha
OCHOBaHHE.

[112] Peruaru 61, 81, 3akpennenHble Ha pame 91 roJOBKM HHCTPYMEHTA, MOTYT
YIPYTrO KPENMHUTHCS K LEHTPAJIIbHOMY Kapkacy (BHyTpu kopmyca 29). Kapkac ynepxusaer
royioBkH 35, 37 MHCTPYMEHTA U COEIUHSIET FOJIOBKM MHCTPYMEHTA C MOBOPOTHBIM CTOJIOM
43 u, B CBOIO ouepenb, ¢ coequHuresneMm 31. B 01HOM BapuaHTe OCYIIECTBJICHUs FOJI0BKa 35
MHCTPYMEHTa KpPEeMmuUTCs K Kapkacy 92 [mapoBbIM COEAMHEHHEM, 4YTO OOecrnednBaeT
HEKOTOPYIO cBOOOAY MEpPEMENIEHHH MPU MaHUNYJSINUSAX C U3HAIIUBAEMBIMH 3JIEMEHTAMH.
MHOXeCTBO TNpYXUH 94 BIONb HIKHEH YacTH TOJIOBKM HHCTPYMEHTa O0ECTeYMBaIOT
YOPYIYIO MOAAEPXKKY TFOJOBKM HHCTPYMEHTA, XOTsI MOXHO HCIOJIb30BaTbh APYTrUE€ BUIbI
YIOPYTUX COCAUHEHHN. YIPyroe COeIMHEHHE 4epe3 IapoBOE€ COSIMHEHHE U MPYKUHBbI 94

obOecrnieunBaeT TOJOBKE 35 HMHCTPyMEHTa THMOKOCTb INpU 3axBaTe€ HAKOHEUHHMKa 15 s
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oOnerdeHus mpouecca MaHUIYJHPOBAHHUS, TOrJa Kak KapkKac MPEaNOYTHTEIbHO
MPUKPEIUIEH K OKCKaBaropy 39 mocpeacTBoM coeauHuTens 31. Ynpyroe COequHeHue Takxke
obecrnieunBaeT HEKOTOPYIO aMOPTU3ALUIO U CBOOOAY MEpEeMEIleHUN NpHU NMepeMEeIeHHsIX
crpensl 40 skckaBaropa 39 OTHOCHTENBHO OOCHyXMBaeMoro oOopynosaHus. OnHako
COEIMHEHUE TOJIOBKU 35 MHCTPYMEHTa C KapKacoM MOXET ObITh >KECTKUM. MaHUIyIsATOp
MOXKET OBITh B JOCTAaTOYHOH Mepe KOHTPOJHPYEMbIM (HampuMep, MPeACTaBisATb COOOMH
POOOTHU3UPOBAHHBIN MAHUITYJISITOP), YTOOBI TAKOE KECTKOE COSAMHEHNE MOXKHO OBLIIO JIErKO
UCIIOJIb30BaTh, WJIH X€ yIPYroe COCIUHEHHE MOXET ObITh O0ECNeueHO B APYrOM MeECTe
y3na. CoenuHeHHWe TOJIOBKM 35 HHCTPyMEHTa C KapkacoM 92 Takke MOXeT ObIThb
pPeryJupyeMbIM U BBIIOJHEHO C BO3MOXHOCTBIO MEPEHATAAKH MEXIy TMOKHM (Hampumep,
mist  paboThl) WM  (QUKCUPOBAHHBIM JKECTKUM (HampuMmep, JUisi TPaHCHOPTHPOBKH)
coelMHEeHHeM. B OJHOM BapuaHTe OCYLISCTBICHUS THUAPABINYECKHE LMWJIMHIAPBI MOTYT
yIUpaTbCsi B TOJIOBKY 35 HHCTPyMEHTa, (PUKCHpPYs y3€1 IIapoBOr0 COEOUHEHUS U
NPETSITCTBYSI CBOOOTHOMY MEPEMEIICHUIO.

[113] ['onmoBka 37 uHCTpyMeHTa nokasaHa Ha DOur. 14 npUCOEIMHEHHON K Kapkacy
MOCPEACTBOM WIAPOBOrO COEAUHEHUs 93 U MHOXECTBA MNPYXUH 94, KOTOpBIE B JaHHOM
BAPUAHTE OCYLIECTBJICHUs SIBISIFOTCSL KOHCTPYKLMEHW, MIACHTUYHOM KOHCTPYKLMHH,
HCTIOJIb3YEMON B TOJIOBKE 35 HMHCTPyMEHTA. MOKHO HCIOJIBb30BaTh APYTUE€ COCIAUHEHUS,
ynpyrue u unbsle. Kak u B ciry4ae rosoBku 35 HHCTPYMEHTA, YIIPYTro€ COeAUHEHUE NPUAACT
rojoBke 37 MHCTPyMEHTa T'MOKOCTh INpPHU pa3sMElIeHWH H3HAIINBAaeMOro sjeMeHTa 13 B
omnope 93. Ynpyroe coenuHeHUE Takke 00ecreunBaeT HEKOTOPYI aMOPTHU3ALUIO U CBOOOY
NEePEMEILIEHU  OTHOCHUTENBHO mepeMemieHun crpenel 40 skckasatopa 39 mnpu
MaHUIYJSIUUSAX C MAaHUIYISALIMOHHBIM MHCTpPYMEHTOM 25. Kak u B ciaydae COEIUHEHUs
TOJIOBKH 35 MHCTPYMEHTA, IOJIOBKA 37 MHCTPYMEHTA MOXET UMETb XKECTKOE COCIUHEHUE
WIN PEryJINpyeMoe COEeIMHEHUE, KOTOPOEe MOXET OBITh YIPYTHM MJIM XKeCTKUM. B omHOM
BApUAHTE OCYIIECTBJICHUS T'MAPABINYECKHE LUINHAPBI 98, MPUKpPENJICHHbIE K KapKacy 92,
BBIJIBUTAIOTCSI U YIIUPAKOTCS B TOJIOBKY 37 MHCTPYMEHTa, (PUKCHUPYS IIAPOBOE COETUHECHHE
96 u orpaHUYMBas CBOOOAY MepeMeIleHMit, 00eCeunBaeMYIO IaPOBbIM COeNMHEHUEM 96 U
npyxuHamMmu 94, B anbTepHAaTUBHOM BapUaHTE OCYIIECTBJICHUS MPUBOABI MOKHO
obecrneunTh aMOPTH3ATOPAMH, YTOOBI OTPAHHYHUTh HOPMAJIBHOE YCHUIINE MEXIYy HECYIIUMHU
MOBEPXHOCTSIMHU IO MEpPe MOCAAKHU 3y0a Ha BBICTYII.

[114] MasunynsauuOHHBIE HHCTPYMEHTBI 25 Uil NPUCOEAUHEHHUs] K pbldary MOTYT
BKIIFOYaTh B ce€0s yCTPOMCTBO IUIsi OYUCTKH CTPyeH BOJBI CKOIUICHUH KpOIIKH C
OTIpPENENICHHbIX 30H, BKIIOYas yriayOneHne ¢ukcaropa M TPaHHUIBl MEXAY CMEKHBIMH
3JeMeHTaMH. MenKkue YacTHULbl M KPOIIKa MPU TOPHBIX padoTax MOryT coOuparbes U
CIIPECCOBBIBATBCS C O0O0Opa30BAHMEM IUIOTHBIX CKOIUIEHUH, OrpaHUYMBAIOMIUX JOCTYII.
YCTpOWCTBO MJis  OYUCTKH CTPyedl BOABI MOXET pa30uBaTh TaKue CKOIUICHHUS W
MPEIOCTABIATh HHCTPYMEHTAaM JOCTYI K KPUTHYECKUM 30HAM.

[115] J{nst cHATHSA W3HOLIEHHOIO HAKOHEYHHMKA 15 MaHMNyJIIUMOHHBIA UHCTPYMEHT

25 moABOAAT K HAKOHEUYHHUKY IMPH MOMOIIHN BCIIOMOTATEIbHOr0 000opyaoBanus. Eciu koBm
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3 KpenmuTcs K 3eMJISPOHHON MaIllnHe, MallliHA MOET COPHUEHTUPOBATh KOBII JJIsl yI100CTBA
JOCTyNa MaHUMYJSILMOHHBIM HHCTPYMEHTOM 25. Korza HakOHEYHHK PAacCIOJIOKEH MEXIY
ppraaramu 61, pblyaru nepeMemaroTcss Apyr K APYyry, MOKa 3axBaTbl 69 HE KOCHYTCs
INPOTUBOIOJIOXHBIX CTOPOH HAaKOHEYHHKA U HE OyIayT HAJEKHO YAEP>KMBATh HAKOHEUYHUK,
HE JIONyCKas NaJeHUuN MWIM COCKalb3blBaHWs. Priuar 81 MOXHO OTperyampoBarhb
CMEIICHHEeM BIEpen/Ha3ad W/WIM BIPABO/BIEBO INMPH IOMOIIM MOHTAXHOIO croyia 82,
HACKOJIBKO 3TO HEOOXOAMMO JUIsi COBMEMIEHUsT XBOCTOBUKA 83 ¢ yriyOnenuem 87. [lanee
XBOCTOBUK 83 OMyCKalOT AJisg BCTaBKH B yriyOnenue 87 B mmwibke 75 ¢ukcaropa 21 u
BpAIIAIOT JUIsl BbIBEICHHs IITU(PTA HAPYXKY B CBOOOAHOE MOJOXKEHUE, B KOTOPOM MITU(T
BbICBOOOXKIeH u3 yriryOnenus 77 B Beictyne 20. Hakoneunnk 15 craruBarot ¢ BeicTyna 20
npu nomomu ctpesibl 40. B HEKOTOPBIX CHUTyalUsX OMEpPaTop MOXKET OOJEerduTh CHATHE
U3HAIIMBAEMOr0 3JIEMEHTA, BBIYMCTUB CKOIUJICHHUS CIpPeccOBaHHOM kpowku. Omneparop
MOXET YJaIUTb CKOIUIEHHUs KpPOIIKM BPYYHYK MWJIM MpPU I[OMOIIU  CPEACTB,
IPEeNyCMOTPEHHBIX Ha MHCTPyMeHTe 25, Hampumep, kak onucaHo B nareHte CIIIA
2015010705, kOTOpBI MOJHOCTBIO BKJIIOYEH B HACTOSAIIUN JOKymMeHT. Kpomka u
CKOIUUICHMS, YACPKUBAIOIINE H3HAINMBACMBIM BJIEMEHT Ha €ro MECTE, MOXHO OTIEIUTH
NOCPEICTBOM BHOpATOpa WM UMIIAKTOPA, KaK OMHCAHO HIke. [locne CHATHS HaKOHEYHUKA
5KCKaBarop 39 nmepemernaetT MaHUMyJISALIUOHHBIA UHCTPYMEHT 25 ¢ HAKOHEYHUKOM 15 Tak,
9YTOOBI MOMECTUTh U3HOIMIEHHBI HAKOHEYHHUK B KOp3uHy 91 (Pur. 14) ninm uHOE MeECcTo IUIst
OTXOJOB, HAIlpUMEP Ha AHO IPy30BHUKA, HA MOAAOH, HA 3€MJIK0O WIH B APYyroe MECTO s
YTWIN3aUUU U3HOLIEHHOrO HM3HAIIMBAEMOro 3jeMeHTa. Korza M3HOIEHHBI HAaKOHEYHUK
HaxonuTces B Kop3uHe 91, xBocToBUK 83 m3BnekaroT u3 ¢ukcaropa 21 U pa3BoAIT pelYaru
61, BeIcBOOOXK1as1 M3HAIIMBaeMbli aneMeHT. HakoHeunuk 15 crarusaror ¢ BeicTyna 20.
[116] /Ins ycTaHOBKM HOBOrO HakOHeuHuka 15 Ha anmantep 13 uHCTpyMEHT 25
pacnonaraioT BOJIM3M OT M3HAIIMBAEMOTO AJIEMEHTa Tak, 4ToObl phiuard 61 pasmemianuch
OKOJIO HOBOIO HAakOHE€YHHMKA. B JaHHOM BapuaHTE OCYIIECTBJICHUs HOBbIE€ HAKOHEYHUKHU
XpaHsATcs Ha nojke nepxarens 90. OnHako 1yis pa3MelleHns HOBbIX HAKOHEUHUKOB MOXKHO
UCIIOJIb30BaTh APYrue KOHCTPyKuuu. Hanmpumep, HOBblE HAKOHEYHUKU MOTYT pa3MeEIaThCs
Ha HECKOJIbKUX pPa3HbIX CIEHUATU3MPOBAHHBIX ONMOpaxX WX Ha OO0miell omope, TakoW Kak
MOJAJOH, CEpBHCHAas MalllMHA, Ha 3emje U T. 0. Peuaru 61 CBOAITCS M 3axBaThIBAIOT
MIPOTUBOIOJIOKHBIE CTOPOHBI HAKOHEUHHKA. KOoraa HakOHEYHUK YAEP>KUBAECTCsS pbhlYaraMu
61, mpeAnoUYTUTENBHO, phryar 81 PeryaupyroT U XBOCTOBHK 83 BBOIAT B yriyOseHue 87 B
pe3pOoBoi mmnunbke 75. Xots ¢pukcarops! 21 B HOBBIX HAKOHEYHUKAX OOBIUHO HaXOISITCS B
CBOOOJTHOM TOJIOKEHUH, 3aLEIUICHUE XBOCTOBUKA 83 CO mMMIBKOH 75 mepen yCTaHOBKOM
Ha anantep 13 mo3BossieT mepeBecTu UKCATOp B CBOOOIHOE MOJIOKEHHE, €CIIA OH €IIe HE B
HEM HE HaxOJUTCs. OKCKaBarop MOBOpauMBaeT MAHUIYJISILUOHHBI HHCTPYMEHT K
obciykuBaeMoMy OOOpPYZIOBAaHHUIO W yCTAHABIUBACT HOBbIH HAKOHEYHUK Ha BBICTYN 20
agantepa 13. ITocne TOro, Kak HOBbIH HAKOHEUHHK Oy I€T MOJIHOCTBHIO IMOCAKEH Ha BBICTYII,
XBOCTOBHUK 83 MPUBOAAT B ABUXKECHUE IJIs1 IEPEMEILECHUs] IIUJIbKY 75 BHYTPb U yCTAHOBKHU

¢ukcaropa 21 B monoxxkeHue ¢ukcanuu. XBOCTOBUK 83 BBITATMBAIOT U3 yriayoOnmenus 87
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nyTeM noxbema pbryara 81, m peryarm 61 pasBonAT, BbICBOOOXKHas HakOHEUHHK. [lpu
HEOOXOAMMOCTH WM TPH OJKEIaHUH OIeparop MOXKET IMepel YCTaHOBKOH HOBOIO
HAaKOHEYHHUKA CUUCTUTh KPOLIKY C OTKPBHITOro BbicTyna 20 BpPYYHYIO WM NPU MOMOIIU
UHCTpyMeHTa 25.

[117] Ecnu BMecTe ¢ HAKOHEYHUKOM 15 HY>KHO 3aMEHUTb MPOMEXKYTOUYHBIH afanTtep
13, MaHUNyJAUMOHHBIM WHCTPYMEHT 25 MOXET CHATh M3HOWIEGHHBbIN ajzantep 13 mepen
YCTaHOBKOI HOBOI'O HaKOHEYHHKA 15. MaHUMyJISILUOHHBIM MHCTPYMEHT 25 MOBOPAYUBAIOT
Ha 180° ¢ momomipto pabovero croma 43 Tak, 4TOOBI ToJIOBKA 37 HMHCTPyMEHTA
pacnonarajgach HampoTuB anantepa 13. T'onoBka 37 MHCTpyMEHTa BKJIIOYaeT B ceOls
yAEPKUBAIOIIEE YCTPOUCTBO 54 1Jisl HAAEKHOIO yJep KUBaHUs anantepa 13 u yCTpONHCTBO
56 nmns pabotel ¢ (ukcaropoMm Uisi BBICBOOOXKAECHHUST (PUKCATOPOB 21, yIEpKUBAIOIMINX
anantep 13 Ha apantepe 11. JlaHHas rojoBKa MHCTPYMEHTA B aJlbTEPHATUBHOM BapUaHTE
OCYIIECTBIICHHSI MOXKET MPEACTABIATh COOOH OTAENbHBIH MaHUNYJISIHOHHBIN HHCTPYMEHT,
3auensemMblii ManumnyastTopom 10A.

[118] B onHOM BapuaHTe OCYILIECTBIECHUS yASP)KUBAIOIIEE YCTPOUCTBO 54 BKIIFOUAET
B cebst omopy 93, oOpasyrommyto mojiocte 95, koropast mo ¢opme aomonHser BbicTyn 20,
XOTsI MOXHO MCIIONb30BaTh JApPyrue KOHCTPYKLUHMHM [AJisl yJEp>KUBAHUS HM3HALIMBAEMOIO
snemeHTa 13 (Hampumep, pblH4aru, MOJOOHBIE HCIOIb3yEMbIM [Jii HAKOHEYHHKA, WIIU
Ipyrue cpencrsa Juisi oOecrnedeHus: KOHTAKTa W yIepKaHUs KOHKPETHBIX YYacTKOB
BoicTyna). Omopa 93 MOXET MpeacTaBiaTh coOONH Kopmyc, OOpa3yomuil 3aKpbITYIO
MOJIOCTh, KOTOpPAasi MOJTHOCTBIO WJIM MO CYLIECTBY MOJIHOCTBIO OXBaTbIBaeT BbICTyN 20, WiH
0osee OTKPBITYIO pamy, 00pa3yrOIy YaCTUYHYIO MOJIOCTh, 3aLETISIONIYIO ONpeeIeHHbIe
y4acTKH BBICTyNa B JOCTaTOYHOH Mepe, 4YTOOBbl YCTOMUMBO M HANAEKHO yIEP>KUBATh
W3HAIIMBAEMBbIH 3JIEMEHT 3a BBICTYN. B IpyroMm anbTepHAaTUBHOM BapUaHTE OCYIIECTBICHUS
TakKasi Oropa MOXeT ObITh PEryJUPyeMOH, YTO MMO3BOJUT pa3MelaTh B HEH BBICTYIIbI PA3HBIX
pa3sMepoB WM TUIOB. B mpouecce ncnonp3oBanus B onope 93 pasmemaroT BeicTyn 20, npu
5TOM BBICTYIl pa3MeliaeTcsl B NOJOCTH 95.

[119] Ilocne monHON mocanku BbICTYNA B Onopy 93 NpuUBOAUTCS B ACHCTBHUE
nepxkarenb 97 nnsa 3auensieHus U yaep:kanus BbicTyna 20 BHyTpu omnopsl 93. B onHOM
npuMepe nepxkaresib 97 mpeacTtaBisieT coOOW crepikeHb 99, MPUBOAUMBINA B JEHCTBUE
TUAPABINYECKUM LUINHAPOM 103, yCcTaHOBIEHHBIM Ha onope 93, U KOHTAKTUPYIOLIUHN C
BoicTynnoM 20. CrepkeHb 99 BBINIOJIHEH C BO3MOXHOCTBIO II€PEMEIIEHUs] BHYTpPb
yriyonenuss 77 B Bbictyne 20 (T. € B TO k€ YyriIyOJIeHHE, B KOTOPOM pa3Memaercs
pe3pOoBast mmuibka 75 ¢ukcaropa 21) m HazexxHOW (ukcanuy BhICTyNa Ha omope 93.
CrepxeHb 99 BBINOJIHEH C BO3MO>KHOCTBIO NEPEMEIIEHUs] BBEPX U BHU3 T'MAPABINYECKUM
uuuHApoM 103, HO MOryT HCHONB30BAaThCsl W Apyrue npuBonabl. Korma cTep:KeHb
HaxoOJUTCs B BEPXHEM UJIM OTBEJECHHOM HAa3aj MOJIOKEHUHU, BBICTYI 20 MOXHO BCTaBUTH B
nonocte 95 unm usBnedb u3 Hee. CTepkeHb NEepEeMELIalOT BHU3 WJIM B BBIABUHYTOE
MOJIOKEHUE Uil HaneHoW (ukcaumm BbicTyma 20 u, ciegoBaresibHO anantepa 13, Ha

onope 93. MOXXHO HMCHOJB30BaTh APYrHE€ BHUABI AEp>KaTenei, BKIIIOYash T€, B KOTOPBIX
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UCTIONIB3yeTCsl yriyOneHue 77, U Te, B KOTOPbIX OHO HE MCHOJb3yercs. B onHoM mpumepe
ornopa 93 MOXeT ObITh PEryJupyeMoil W CMeWarbCcsi BHYTPb U MPOYHO YAEPKHBATH IO
MEHBIIEH MEPE HEKOTOPBIE MOBEPXHOCTH BBICTYIIA.

[120] Mcnonb30oBanue BBICTYIIAa W3HAIIMBAEMOT'O 3JIEMEHTA (€CIIUM OH HUMEETCs) s
YACP>KUBAHUsI M3HAILIMBAEMOIO 3JIEMEHTA, OTAEIBHO WU B COYETAHUU C JAPYTUMU
CpEeICTBaMHU, MOXKET O0ECHeYHTh YCTOHYMBOE M JIETKO YCTAaHABIMBAEMOE COEIUHEHHE.
BriCTynbl BBINOJHSIIOT C BO3MOXHOCTBIO  BBIAEP)KMBAHUs BBICOKMX HAarpy3oK IpH
yIEP)KMBAHUM HW3HAIIMBAEMOTrO 3JIEMEHTAa B MPOLECCE 3EMIIEPOMHBIX pPaldOT, TAKUX Kak
BbIEMKA IPYHTA, U JOCTATOYHO MPOYHBIMH, YTOOBI OOECMEYNUTDh OMOPY I U3HAIIHBAEMOTO
sjeMeHTa. BBICTYybI OOBIMHO BKIIFOYAIOT B ¢€0sl MPUTHAHHBIE TOBEPXHOCTH, BBITTOJTHEHHBIE
C OTHOCHUTEJIBHO XECTKUMH JOITy CKAMHU, YTO MOXKET NMPUBOJIUTDH K OoJiee MpocToMy U Oosee
CTa0MIBPHOMY 3aLEIJICHUIO C KOMIUIEMEHTAPHBIMU MMOBEPXHOCTSIMH Ha Omope (T. €. BHYTPH
NOJIOCTH, B KOTOPOH pa3Mernaercst BeICTYIT). Takke MOCKOIBKY BBICTYIIBI OOBIMHO 3aKPBITHI
W3HAIUBAEMbIM 3JIEMEHTOM, OHU OOBIYHO MEHBIIE MOABEPKEHBI H3HOCY, YEM JIPYTHE YaCTH
agantepa. Mcnonp3ysi BBICTYI, MAHUNYJISIMUOHHBIA MHCTPYMEHT MOXET MaHUITYJIUPOBAThb
IO CYIIECTBY JIFOOBIM aanTepoM, BKITFOUAs MPOMEXKY TOYHBIE alanTephl (TaKue Kak aganTep
13) u 6a3oBble amantepsl (Takue kak agantep 11), HE3aBHCUMO OT TOro, KPEmsTCS OHH
dukcaropamu, OOJITaMu, BTYJIKOH U KITHHOM, CBAPKOM, U T. II.

[121] VYcrpotictBo 56 anst paboThl ¢ GUKCATOPOM B MHCTPYMEHTE 25 HCIONIB3YETCS
it mepemenieHus pukcatopoB 21 mMexay GUKCHPOBAHHBIM U CBOOOIHBIM IMOJIOKEHUSIMU.
B ogHOM BapuaHTe OCYyIECTBICHUS YCTPONUCTBO 56 misi padoThl ¢ GUKCATOPOM BKIIFOUAET B
cebs mapy peruaroB 105 u 3anemmsiromee dukcaTop ycrpoiictBo 107 Ha KOHIE KaXIOro
peraara 105. 3anerusiromue ¢uxcarop ycrpoiictBa 107 3auemisioT M [OBOPAYMBAIOT
mnuiabku 75 ¢ukcaropoB 21 M mepeMemaroT INMUIbKA MEXIy HX (PUKCHPOBAHHBIM U
cBoOOoaHBIM NONIOkeHUsIME. Kaxknoe 3auemstomee gukcaTop ycrpoiictso 107 Bkiouaer B
ceOst xBocToBUK 115 u nBurarens 117, ynepxxuBaembie koprycoMm 119. CBoOOOIHBIH KOHEN
121 kaxmoro xBocTtoBMka 115 wuMmeer ImecTurpaHHyro (opMy, MO3BOJISIOILY IO
OCYIIECTBIIATh COMPSPKEHHYK MOocanky B yriaybnenus 87 mmunek 75. J{Burarenmu 117
BpallatOT XBOCTOBUKM 115 M mnepememaroT MNMIBKU 75 BHYTPb M HapPyXy MEXAy
(UKCUPOBAaHHBIM U CBOOOJHBIM TMOJiOKeHusiMu. JIBurarenu 117 mpeanodYTUTENBHO
NPEACTABIISIIOT COOOH TMAPABIMYECKUE BUTATENIM, HO MOXKHO HCIOJIb30BaTh NPYTHE BUIBI
JBUTATENEH UK CITOCcOObI 00eCeueHusT KPYTSIEero MOMEHTA.

[122] Kaxneiii peraar 105 mpuxperieH k 6okoBod creHke 109 omopsl 93, XoTs
BO3MOHBI JApyrue KoHCTpykuuu. Kaxaeiii peryar 105 umeer napamienbHYHO Tsry,
obecreunBaroImy 0 MOBOPOTHOE MEPEMEIIEHHE COOTBETCTBYIOIIEr0 XBOCTOBUKA 115 npyr k
JpPYTy WIH APYT OT Apyra Npu COXPaHEHHUU NMPABUIIBHOIO MOJIOXKEHUs] XBOCTOBUKA 115 anis
pa3MemeHnsi B COOTBETCTBYIOIIEM yrinyOmeHun 87, XOTS BO3MOXHBI U JApPyTHE
KOHCTpyKuuu. Pbryarm 105 MOryr npuBOAUTBCS B JABUIXKEHUE T'UAPABIUYECKUMH
uuuHApaMu 113, HO BO3MOXHBI U APyrue NpuBOAbl. B OOHOM BapuaHTE OCYLIECTBICHUS

PEryJIMPOBKH OTCYTCTBYIOT (KpoMe moBopoTa pberuaroB 105 Hazam u Bhnepen), MOCKOJIBKY
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paccTosiHue MeXay nepeaHuM KoHIOM Beictyna 20 u ¢pukcaropamu 21 B OOKOBBIX CTEHKAX
27 ocraeTcsi OTHOCUTEIbHO HEU3MEHHBIM, T. €. C Y4€TOM MHUHHMAJIbHOIO M3HOCA, OOBIMHO
MPOUCXOMSIIEro Ha nepeaHeM KOHLE BeicTyna. COOTBETCTBEHHO, XBOCTOBUKHU 115 00BIUHO
pasMemaroTcs B yrryonenun 87, koraa BeicTyn 20 MOJIHOCTHIO MocaxkeH B onopy 93. Tem
HEe MEHee MOXKET OBbITh MPEAYyCMOTPEH PETyJIMPOBOUYHBIN MEXaHU3M Mexay pbiuaramu 105 u
omopoil 93 (unm B MHOM MeCTe, HampuMep Mexay pbldaramMu 105 M 3auemisromuMu
¢dukcarops! ycrpoiictBamu 107) nns oOecnedeHns: KOPPEKTUPOBKU XBOCTOBUKOB 115, ecnn
5TO HEOOXOAUMO HJIH JKEJNaTeNIbHO.

[123] Tlocne myoTHOUM mocanku cTepkHs 99 nmpuHuMaroiee GukcaTop yriyOneHue
77 B BBICTYIIE 20 phryaru 105 nepeMeniaroTcsi BHyTPb TaK, YTO XBOCTOBUKHU 115 BBOAATCSA B
yriryOnenust 87 ¢ukcaropos 21 U mpUBOIATCSA B ABHKEHUE ISl IEPEMEICHUs] PUKCATOPOB
21 B cBobomuble moniokeHus. [locime BeicBOOOXAEeHUs (pukcaropoB 21 mpuBOaMTCS B
neiicteue crpena 40 skckaBatopa Uil CTATMBAHUsS NPOMEXKYTOYHOro ananrtepa 13 ¢
6azoBoro ananrtepa 11. Kak m B ciiydae cO CHSTHEM HAKOHEYHUKOB 15, BCIO KPOIIKY,
MEIIAIOIYI0 CHATHUIO, MOKHO BBIYMCTUTHb BPYYHYK WMJIM IPU MOMOIIM HHCTPyMeHTa 25.
ITocne cusatus crpena 40 nepeMenaeT MaHUNYJISIUUOHHBIA HHCTPYMEHT 25 ¢ agantepoM 13
Ul pasMelleHus ajantepa B gepxkarene 90 unm B ApyroM Mecte s yTHIM3AUUU
W3HOLICHHOIO H3HAIIMBAEMOro 3jeMeHTa. Korga W3HOIIEHHBIW aianTtep HaXOAUTCS B
nepxkarene 90, xBoctoBuku 115 orBomsT m3 ¢uxcaropo 21 pasasuras peraaru 105, u
cTepkeHb 99 MONHMMAIOT, BBICBOOOXKJAs HW3HAIIMBAEMBIH 3JI€MEHT. 3areM omopy 93
craruBatloT ¢ BbicTyna 20. XBocroBuku 115 MOXHO oTBecTH B J1000€ BpeMsl IOCIHE
nepesosa ¢pukcaropos 21 B ux cBOOOIHOE MOIIOKEHUE.

[124] 3arem MOXHO yCTaHOBUTBH HOBBII MPOMEXYTOUHBIN agantep 13 Ha BbicTyn 17
6azoBoro amanrtepa 11. DkckaBarop pacrosiiaraeT MaHUIMYJISLUOHHBI HHCTPYMEHT 25 Tak,
4TOOBI pa3MecTuTh onopy 93 Hazn BbicTynoM 20 HOBoro axanrtepa 13 B gepxarene 90 wiu B
WHOM MecTe. YIEpKUBAaIOIIUK CcTepkeHb 99 BBOAAT B MNpUHUMaromiee (Qukcarop
yriryOnenue 77 B BoicTyne 20 u HanexxHO GUKCUPYIOT anantep 13 Ha omope 93, T. e. mpu
stoMm BeIcTyn 20 HaxoauTcs B mosioctu 95. Banerusiromue gukcaropsl ycrpoiictea 107
NPEANOYTUTEIBHO 3aUeIUIsoT (prukcaropel 21 mepen ycranoBkoi Ha Oa3obeiii amantep 11 B
TOM cCiy4dae, ecyii (pukcatopbl HEOOXOAUMO MEPEBECTH B CBOOOJTHOE TMOJIOXKEHHE. 3aTem
MaHUMYJSILUOHHBIM MHCTPYMEHT NEPEMEILAIOT U PEryJIupyrOT Uil yCTAHOBKM ajantepa 13
Ha BbeicTyn 17 apantepa 11. Ilocne nonnoM mnocanku apantepa 13 Ha BbicTYyn 17
3auemsomue  ukcaropsl  ycrpoiictea 107 mnpuBOmAT B EWCTBHE IS TIepeBOJA
dukcaropos 21 B puKCHUpPYIOIIEE MOJIOKEHHE, MOCIIe Yero XBoCcToBUKH 115 u nepxkarens 97
MO>KHO OTBECTH Ha3aj.

[125] B onHOM BapuaHTe OCYIIECTBICHHUSI MAHUMYJSILMOHHBIM HHCTPYMEHT
NOTIOJTHUTENIbHO BKJIOYaeT B cels coemuHutenb 123 (Pur. 15) nmng npukpersieHus
WU3HAIIMBAEMOr0 IPyHTO3ALCIUIAIOMEr0 3JIEMEHTa NOCPEACTBOM TaKEIaXKHOrO YCTPOUCTBA
WIA TNOABEMHONM MNPOYIIMHBL. B JaHHOM BapuaHTEe OCYILIECTBIICHUS COCIUHUTEND

NpeACTaBIIsIeT cO0O0H 3aXUM, KOTOPBIH pasmeriaercs B yriryoneHun 125 u mo3BoJisieT JIerko
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NPUCOEIUHATBCA K  W3HANIMBAEMBIM  3JIEMEHTaM 0O€3 HapyleHUs CIOCOOHOCTH
MaHUIYJSIHMOHHOTO MHCTPYMEHTA YyCTOMYMBO CTOATH Ha 3€MJle. JTO MOXET IO3BOJIUTH
UCIIONIB30BAaTh OJMH OKCKAaBaTop A JIIOOBIX MaHMNyJSILME  3JIeMeHTamMu  0e3
HEOOXOAMMOCTH CHSTHSI MAHUITYJSIHUOHHOIO MHCTPYMeHTa. Takas KOMOUHALNS 3JIEMEHTOB
ofOecrneunBaeT YHHMBEPCAIbHOCTh NPH 3aLEMJICHUHM, MaHUMNYJSALUSAX M IepEeMEeIleHHUsIX
W3HAIIMBAEMBbIX 3JIEMEHTOB. B IpyromM BapuaHTE OCYILECTBJICHHUS COECIUHUTEIb HMEET
dopmy crepxHs 127, pacmojio)KeHHOro mnomepek yriyonmenus 125 B kopmyce
MaHUMYJSILUOHHOTO MHCTPYMEHTA. Takke MOXXHO HCHOJIb30BaTh APYTrUe€ COCAUHUTEIIbHBIE
KOHCTpPY KLIUH.

[126] MHCTpYyMEHTBI, MPHUCOENHSIEMbIE K MaHUMYJISITOPY, MOTYT BKJIFOYaTh B ceOst
BUOpaTOp ISl BCTPSXMBAHUS W3HAIIMBAEMOro 3jieMeHTa. Kpolka, CKarmMBaromascs B
NPOCTPAHCTBAX MEX/y ONMOPOH U M3HAIMMUBAEMBIM 3JIEMEHTOM B XOJ€ 3€MJIEPOHHBIX padoT,
MOXET CIIPECCOBBIBATHCS N0 KOHCHCTEHLUMHM O€TOHa W (HUKCUPOBATh HW3HAIMMBAEMBIN
aneMeHT Ha omope. OTheneHne M3HAIINBAEMOIO 3JIEMEHTa BKJIIOYAeT B ceds pasdueHme
CKOIJIEHUSI JUIsl BBICBOOOKIEHMSI M3HAIIMBAEMOTO 3JIEMEHTA, Ui Yero MOXKET
notpedoBarbCcsi O4YeHb Oosbmoe ycwime. lIpunokeHne BHOPALMOHHOTO YCHIHS K
U3HAIIMBAEMOMY 3JIEMEHTY [IO3BOJIIET OTAENUTHh CKOIJIEHUS M OOJerduTh CHATHE
M3HAIUBAEMOr0 3jeMeHTa. BuOparop MoxkeT (yHKIMOHHPOBATh MHOTHMH Pa3THYHBIMH
crnocobamu. B ogHOM mpuMepe HEKOTOpasi Macca BPaIlaeTcsl CO CMEIIEHNEM OTHOCHTENIBHO
LHEHTpaIbHON ocu. BuOparop Moker ObITb yHNpyro 3akpeluieH Ha Kapkace WIH Ha
OCHOBAHUH, HANPHUMEDP INPHU MOMOIIU 3JIacTOMEpa WIH MPYKUHBI, KOTOPble 00€CTIEYNBAIOT
OTPaHHUYECHHOE MepeMelneHrue. B 3aBUCUMMOCTH OT CHJIBI KOHTAKTa M TUMNA KOHTAKTa C
U3HAIIMBAEMbIM 3JIEMEHTOM, K U3HALIUBAEMOMY 3JIEMEHTY MOTYT IPHUKIIAAbIBATHCS PA3HbIC
TUOBI CuUJibl. BuOparop MOXXHO BBECTH B KOHTAKT C H3HAIIMBAEMBIM 3JEMEHTOM H
NPUIOKUTh BUOPALIMOHHYIO CHITy. B anbTepHaTHBHOM BapHaHTE OCYIECTBIEHHS BHOpaTop
MOXET HAXOJIUThCSI HA HEOOJIBIIOM PACCTOSIHUH OT U3HAIIMBAEMOr0 3JIEMEHTA, B PE3yJIbTaTe
4Yero OH MHOTOKPATHO HAHOCHUT YyJapbl MO H3HAIIMBAEMOMY 3JeMEHTy. Bubparop MOXXHO
nepeMelnarb BOKPYT BbICTYNA, HAHOCS yJaphl 10 U3HAIIMBAEMOMY 3JIEMEHTY U BO3AECHCTBY S
Ha HEro yCHWJIMSMH, NPWIOKEHHBIMH B Pa3HBIX HaNpaBiieHUsX. BuOpanmoHHOe neiicTBHe
NPEANOYTUTENIPHO OKAa3blBAIOT Ha MEPENHIOK YacTb M3HAINIMBAEMOIO 3JIEMEHTAa s
NPUMEHEHUsI PhIYKHOro 3(ddekra K HECYIHM IOBEPXHOCTSM THE3la H3HAIINBAEMOTO
5JIEMEHTA U BBICTYIIy OIIOPHOTO 3JIEMEHTA, PA3MEIIEHHOIO B THE3 €.

[127] B  anpTepHaTMBHOM  BapuaHTe OCYIUECTBICHUS  MaHUNYJISILUOHHBIN
UHCTPYMEHT 25 MOXET BBINOIHATH (PYHKUHUIO HMMIAKTOPAa MO OTHOIIEHHIO K
U3HAIMBAEMOMY 3JIEMEHTY Uil OTAEJICHHs] CKOIUIeHWi. WHCTpyMeHT MoXxeT paborarsb
nog00HO OTOOMHOMY MOJIOTKY C BBICTYMAIOMIMM JOJIOTOM HJIM TOJIOBKOH, KOTOpast ObICTPO
LUKJINYECKH BBIIBUTAETCS W HAHOCUT yAap\bl MO HM3HAIIMBAEMOMY SJIEMEHTY. Y JapHBIN
UHCTPYMEHT TaK)XK€ MOXXHO HCIIOJIB30BaTh ISl YCTAHOBKH U BBICBOOOXKIEHUS 3a0HMBAEMBbIX
KyBanoil ¢ukcaropoB. XOTs BBIIIE ONMHCAHbl Pe3bOOBbIEe (UKCATOPBI, I (PUKCALHUU

HU3HAIIMBACMOTO JJICMCHTA Ha ONOpPE€ MOXXHO HCIIOJb30BATH (I)I/IKCElTOpr, BKJIFOHArOIue
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Takue KOMITOHEHTHI, KaK KOHYChl M KIMHbs. KJIMH BBOAMTCS MM BOMBAETCS B OTBEPCTHE
MEXAy MW3HAIIUBAEMBbIM 3JIEMEHTOM M OINOpPOH U YJIEPXKUBAET 3JIEMEHT Ha OINope.
AHaJIOTMYHO, B KOHLE CpOKa CIy>XObl H3HAIIMBAEMOIrO 3JIEMEHTA KJIMH BBIOMBAIOT W3
OTBEPCTHUsI, HAHOCA yJAapel MO APYromMy KOHLY KJIMHA. YJApHBIM MaHUIYJISILUMOHHBIN
UHCTPYMEHT MOXHO HCIOJIBb30BaTh ISl YCTAHOBKU 3a0MBaE€MbIX KyBallJloil (pUKCATOPOB B
U3HAIINBAEMBbIH 3JIEMEHT U UX CHSTHSI.

[128] ManumyIsIIUOHHBIE HHCTPYMEHTBI MOTYT BKJIIOUATh B C€0sl TyrOBYIO CBAPKY U
KHCJIOPOA- AaUETUICHOBYIO CBapKy, a Takke pexylue Cpeacrsa s yASpPKUBAHUS
U3HAIIMBAEMbIX 3JIEMEHTOB Ha 3€MJICPOHHOM 000pYyIOBaHUU. M3HANIMBAEMBbIH 3JIEMEHT B
HEKOTOPBIX CUTyalUMssX Haubojee OBICTPO MOXHO YAQJIUTh, OTPE3aB €ro CBApOYHOU
TOPENIKOW, MM €ro MO>XHO INPUKPENUTh K ONOpe, NMPUBAPUB H3HAIIMBAEMBIN 3JIEMEHT K
omnope.

[129] ManunynssuuOHHBIE WHCTPYMEHTBI MO3BOJISIIOT yCTAHABIWBATb U CHUMATh
XUMHUYECKH aKTHBUPYyeMble (ukcaTtopsl. M3HamuBaeMblil 3JIEMEHT MOXXHO NPUKPENUTh K
omope ¢ukcaropoM, 0Opa30BaHHBIM B pe3yJbTaTe XHUMHYECKOH peakuuu. Hampumep,
U3HAIIUBAEMbIH 3JIEMEHT MOXET OBITh NMPHUKPEIJICH K OMOpe, MPH 3TOM H3HAIIHWBACMBI
5JIEMEHT U ONOpPa HMMEKOT COBMEIIEHHBIE OTBEPCTUS. MaHUNYJISIUUOHHBIA HHCTPYMEHT
MOKET BIPBICKMBAThb PEAKLUHOHHOE BEIIESCTBO B COBMEIIEHHBIE OTBEPCTHs. PeakuuoHHOE
BEIECTBO 3allOJIHSET COBMEIIECHHBIE OTBEPCTHS M 3aCThIBAET C 0OpPa30BAaHUEM >XECTKOTO
WIA TIONY>XECTKOrO KOMIIOHEHTa, MPWIErarlero K COBMEIIEHHBIM OTBEPCTUSAM H
NPUKPEIUISIIONEr0 M3HAINUBAEMBbIA 3JIEMEHT K omnope. B anbTepHaTUBHOM BapHUaHTE
OCYLIECTBJICHUST HMHCTPYMEHT MOXET BBOAUTbH JKECTKUM KOMIIOHEHT B COBMEILECHHBIC
OTBEpPCTHUs. 3aréM pEeakLUUMOHHOE BEIIECTBO BIPBICKMBAIOT B OTBEPCTHE, 3aANONHSS
IPOCTPAHCTBO BOKPYT JKECTKOrO KOMIIOHEHTa. B panpHelieMmM, N0 OKOHYAHUU CPOKa
Ciy>kObl ~ KOMIIOHEHTA,  MaHHUMYJSILMOHHBIH ~ HMHCTPYMEHT  MOXET  BIPBICKHBATH
pacTBOPUTENlb,  PACTBOPSIONIMNA  PEAaKIMOHHOE  BEIIECTBO U BBICBOOOXKIAFOIIMIMA
U3HAIIMBAEMbIH 3JIEMEHT OT OMOPBL. DTO BEIIECTBO MOXKET MPEICTaBISATh COOOH Takoi
Marepuan, Kak 3MOKCUIHAsl CMOJIa, MOJIUMEP WIIH 3J1aCTOMED.

[130] VM3nammuBaeMble 3JEMEHTBI MOTYT BKIIIOYATh B C€0sl 3JIEKTPOHHBIE CHCTEMBI
st odMeHa uWH(pOpPMALMEN, BKIOYAKMYK HIASHTU(PUKALMUIO, MECTOMOJIOKEHUE W
cocrostHue. Hampumep, ¢ukcaropel, BBEAEHHbIE B OTBEPCTUS H3HAIIMBAEMOTO 3JIEMEHTA
JUTsE TPUKPEIJICHUsT M3HAIIMBAEMOr0 3JIEMEHTA K OCHOBAaHMIO, MOTYT BKIIOYAarb B ceOs
RFID-merku. Ha 3emnepoitHom oOopynoBanun MoxkeT pacrnonararbesi RFID-tpancnionnep,
nepuonnyecku onpamuBaromuii RFID-MeTkn Ha kaxnom 3y0e Ha KpoMke koBma. Ecnm
curHan oT (ukcaropa 3yba HE MOCTyMHaeT, OMeparopy OTMPABISIETCS CUTHAIT TPEBOTH,
NOKa3bIBAKOIMNA, YTO 3y0 wucye3 ¢ koBma. CHCTEMBbl YNpPaBIEHUS NaHHBIMH 00
M3HAINBAEMbIX 3JIEMEHTaxX onucanbl B myonukamusax US20160237640 u US20160237657,
KOTOPBIE€ MOJIHOCTBIO BKJIFOUE€HBI B HACTOSIIIUN JOKYMEHT MyTEM CChUIKH. MIHCTpYMEHTHI U
yIaleHHas CHCTE€Ma MOTYT ONPENeNsATb MECTONOJIOKEHHE U HJISHTU(PHUIUPOBATH

KOHerTHbIﬁ W3HAIIMBAEMbINl BJIEMEHT npu rnomMomu AUCTAHIUOHHOIO O6Hapy)KeHI/I$I
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SJIEKTPOHHBIX CUCTEM, BCTPOCHHBIX B M3HAIIMBAeMbIl 351eMeHT. Hanpumep, RFID-merka B
¢ukcarope  HM3HAMKWBAEMOI'O0  3JIEMEHTA  MOXET  ONpaIUBaTbCsi  HMHCTPYMEHTOM,
COCIMHEHHBIM C PbIYaroM, U MOXET ONPEAENSATHCS €€ MECTOMOJIOKEHHUE OTHOCHUTEIBHO
UHCTpyMeHTa.  MHCTpyMEeHT  MOXeT  mojaydarb  OT  DJJIEKTPOHHOM  CHUCTEMBI
UACHTU(DUKALMOHHBIH HOMep U MHPOPMALUIO O COCTOSHUM. WHCTPYMEHT MOXET
TPUAHTYJIMPOBATh WJIM ONPENENSITh MECTONOJNIOKEHUEe (puKkcaropa W OMOPHOW CETKH JUIs
UHCTPYMEHTAa  OTHOCUTEJIbHO  HM3HALIMBAEMOro  3jeMeHTa. HMHcTpyMeHT  moxer
NOAJCPIKUBATh CBsA3b C OOJiee YeM ONHOM 3JIEKTPOHHON CHCTEMOU B y3Ji€ M3HAIIMBAEMBIX
BJIEMEHTOB, HAIPUMEP C MHOXXECTBOM CHCTEM (PMKCATOPOB, MPH MOMOIIH TAKOH CHCTEMBI,
kak RFID-merka. B kauectBe anprepHaruBbl RFID-MeTkaMm MOXXHO MCNOJSB30BaTh APYyTUe
uneHTudukarops! (Hanpumep, curaaibl blue tooth, maccuBHBIE M3TyYaTENN WIH AaKTHBHBIE
U3JTy 4aTeJHn).

[131] HoBble n3HammBaeMble 3JIEMEHTbI MOTYT OBbITh OO€CledeHbl Ha rpy30BHKE |
MOCPENCTBOM Jepikaressi, Takoro kak marazun 90C, mokasanHbli Ha Pur. 17. Marasun
MOXET BKJIIOYaTh B C€0S HECKONIBKO OTACJICHHH, B KOTOPBIX CONEPXKATCS OTIEIbHbIE
W3HAIIMBAEMbIE 3JIEMEHTHI, MOMJEXKAIUEe YCTAaHOBKE. MarasuH MOXET YIpaBiIsiTbCs
POLIECCOPOM 8 U MOBOPAUMBATLCS B (PUKCHpPOBaHHBIE MOJOXKEeHUs. Korga uHCTpyMeHT 25
U3BJICYET W3HAIIMBACMBbI 3JIEMEHT W3 MarasuHa Uil YCTAaHOBKHM, MarasuH MOKET
NOBEPHYTHCS B (PUKCHPOBAHHOE TMOJIOKEHHE U NPENOCTaBUTh CIEAYIOMUNA HOBBIN
WU3HAIIMBAEMBbIM 3JIEMEHT B TOM K€ MOJIOXKEHUH, YTO U MNPEAbLAYIUN H3HAIIWBACMBbIN
3JIEMEHT. OTO MO3BOJSAET pbluary OCYIIECTBIATh AOCTYN K OJHONH M TOH XK€ MO3ULIUU
KaXXIbIA pa3 MpU U3BJICUYEHUM HOBOrO dje€MeHTa. Mara3uH MOXEeT UMETb OJUH sIpyC WJIH
MHOXKECTBO SIPYyCOB XpaHEHus ¢ Oosiee 4eM OIHUM (PUKCHPOBAHHBIM IOJOXKEHHEM. B
albTEPHATUBHOM BApUAHTE OCYLIECTBICHUsI Mara3uH MOXKET MPENOCTaBIATh IyCTYIO
KOp3UHY B (PMKCHPOBAHHOM IIOJIOXKEHUH, U pPblYar MOXKET IMOMEIIaTh HCIOJb30BaHHBIN
BJIEMEHT, CHATBIM C 3eMJIEpOWHOro O0OpyJOBaHMs, B MyCTYIO KOp3uHy. Jlanee marasuH
MOJKET MOBOPAYUBATHCS U MPEAOCTABIATh HOBbIM N3HAIIMBAEMbII 3JIEMEHT, KOTOPBIN phlyar
MOKET HW3BJI€Yb IJi YCTAHOBKU. B ajbTepHATUBHOM BapHaHTE OCYIIECTBJICHUS pblyar
MOJKET MOMEIATh UCMOJb30BAHHBIE U3HAIINBAEMbIE JJIEMEHTBI B KOP3UHY 32 Ha IPy30BUKE.
[Tocne 3aBepmeHusi paboOT MO YCTAHOBKE KOP3MHY MOXKHO OMOPOXXHUTH M OTIPABHTh
UCIIOJIb30BAHHBIE 3JIEMEHThl Ha YTHJIM3aUuto. bubnmuoreka 14 nias MHCTPYMEHTOB MOXKET
OBITh BBINIOJIHEHA CXOAHBIM O00pa3oM B BUIEMarasuHa WJIH KacCeThl Ui BbLIAYH
UHCTPYMEHTOB B  (PUKCHPOBAHHBIX TMOJIOKCHUSX. B  anbTepHATUBHOM BapHUaHTE
OCYWLIECTBJICHUsI MarasuH MOXET BbIJABaTh W3HAIIWBAEMbIE SJIEMEHTBl U HHCTPYMEHTHI.
Manunynstop 10A mo Pur. 17 moxer BkIOYaTh B ceOs WINM NPEACTaBIATbH COOOi
UHTEJUIEKTYJIbHOE BCIIOMOTATENIbHOE YCTPOHWCTBO. MaHHMMyJIATOP MOXeET padorarh Kak
MyJbTUIUITMKATOp ycunus oneparopa. Cuna Ans yhnpasi€HHs TpPy30M, MPHIOKEHHas
OmepaTropoM, BeIWYHMHA KOTOPOW MEHbIIe, 4YeM HeoOXoauMo g (aKTUIECKOTro
NEepEeMEIIEHUs] Tpy3a B 3aJaHHOM HaIpPaBICHUH, NMPUKIAABIBACTCS K IPy3y MNOCPEACTBOM

MaHunmyJeitTopa C© YCWIHMEM, MNOAXOAAIMUM I TMNCPEMCIICHUA TI'py3a B 3aJaHHOM
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HarnpasyieHud. Manumyisitop o dur. 1 MOXkeT aHaJIOrHYHO BKIIOYaTh B cebst [AD.

[132] Manunynsatop 10A Moxer BKIIOYaTh B ce0sl TPEXOCHBIM COETUHUTEIbHBIN
y3en 400. B ogHOM BapuaHTE OCYIIECTBJIECHUs MAaHUIYJISITOP B BUAE IIAPHUPHOIO pblyara
no @ur. 18 u 18A Bkimouaer B cedst cermeHT 402 coenunuTenpHoro ysna 400. Cerment 402
IIAQPHUPHO COEIMHEH C NepBbIM kpoHmTeHoM 406 y mTudra 408 n nocpencTsoM npusoaa
404, KOTOpPBIM yIHpasisieT MOBOPOTHBIM IEPEMEIICHUEM KPOHIITEHHA OTHOCUTENBHO
cerMeHra. Bropoil kpoHmTelH 412 mapHUPHO COEIMHEH C MEPBbIM KpOHTEHHOM 400 y
mrudTta 410. [ToBOpOTHOE HEpeMelnieHne BTOPOro KPOHIITEHHA KOHTPOJUPYETCS OIHUM
win Oonee mpusozamu 411. BTopol KpOHIITEHH KPEmUTCS K TPETbeMy KpOHMITEHHy 418
NOCPEACTBOM NOBOPOTHOro crtona 414, nepeMemeHue KOTOPOro KOHTPOJUPYETCs
npuBoAoM 416. JluCTanbHBIA KOHEL TPEThEro KPOHIUTEHHA BKIIOYAET B CEOSl 3JIEMEHTHI,
BBIMIOJIHSIFOIME (YHKOMH THe3xa 12, ana mpucoeamHeHuss uHcTpymeHTta 25. [lepsbiid
KPOHIUTEHH MOBOpAYMBAETCs BOKPYr mnepBod ocum X, mpoxoxasmeil uepe3 mtudt 408.
BTopoii kpoHImTEHH NMOBOPAuMBAETCS BOKPYT OcH Y, mpoxonsamed uepe3 mtudt 410, u
TPETUH KPOHIUTEHH NMOBOPAYUBAETCSl BOKPYT OCH Z, NPOXOAAILIEH Yepe3 NOBOPOTHBIN CTOJI
414. Kaxzgas ocb NEePNEHAMKYJsIPHA APYTHM OCSIM B NPEACTABICHHOW opueHTauuu. llpu
JIBUOKEHUH KOMITOHEHTOB COEAMHHUTEIBHOTO y3J1a OCH MOTYT 0Opa3oBBIBATH OCTPHIEC YTJIBI
npyr otHocutenbHO gnpyra. CoemumHurtenbHbli y3en 400 oOecrneunBaeT TpPExXOceBOE
nepeMelleHue MHCTPyMeHTa 25, MpUKpelieHHoro k coeauHutento 418A y3na Ha
IUCTATbHOM KOHIE TpeTbero kpoHiTeiiHa 418, CoenuHeHHss MOTYT KOHTPOJHPOBATHCS
TUAPaBINYECKUMHU WM APYrUMHU npuBojaMu. COEIUHUTENbHBIN y3€ll pacnojiaraeT OCH
MOCJIEIOBATEIBHO CO CMEXHBIMH KPOHIITEWHAaMH, COEIUHEHHBIMU JpPyr C JAPyrom,
obOecrieunBasl HYXXHO€ IE€PEMEIECHHE MAaHHUIYJISIUOHHOTO HHCTpyMeHTa. [loka3aHHbIH
COCIUHUTENbHBIN y3€l SIBJISIETCS] MPUMEPOM, KOTOPBbIN NPUBOAUTCS B HJUTKOCTPATHUBHBIX
nensx. Bo3sMoxkHbI apyrue KOHQUIypauuu ¢ KOMIOHEHTAMHM, PACIOJIOKEHHBIMH B HHOM
NOPSIIKE OTHOCUTENIBHO IPYT APYTa U BBIMOJHSIIOMMME aHAJOTUYHbIE (Y HKIHH.

[133] ManunynsuuOHHBIH HMHCTPYMEHT 25 MOXKET YIpPaBIATbCS INOCPEACTBOM
YIAIEHHOTO yCTPOHCTBA, 00eCTIeunBaOMEero OeCIpOBOAHYIO CBSI3b C MAHHUITYJISIHUOHHBIM
uHCcTpyMeHTOM. OOecnedeHbl NPHEMHUK 2 U mpomeccop 8, crnocoOHbIE YNPaBIsTh
KJIaaHaMHW  Pas3jIU4YHBIX TUJAPABIMYECKUX LWIMHAPOB MW  JABUrarenssMu. MOXHO
UCIOJI30BATh JAPYTHE BApUAHTBI KOHCTPYKIIUH, B OCOOEHHOCTH €CJIM HCIIOJIb3YIOTCS IPYTHE
JIBUTATEIN W TPUBOABI. JlaHHBIH CHnocoO ympaBIeHHs MO3BOJSET ONEpaTopy H30exaThb
KOHTaKTa C M3HAIIMBACMbIMHU 3JIEMEHTAMH W OCTaBaTbCs Ha OE30MacCHOM PACCTOSIHHMU OT
3JIEMEHTOB NpH MaHUNyJsusx. Ha craHumsx moryT ObITh oOecrmedeHbl ja3epel (He
NOKAa3aHbl), CO3JAIOIHME BH3UPHBbIE JIMHUHM, KOTOPbIE MOTYT IIOMOraTrb OIEparopy
pacnonararb XBocTOBUKH 83, 115 B yriyOnenusix 87 ¢uxcaropos 21. Ha cranmmsix 35, 37
MOTyT OBITH TPEAyCMOTPEHbI Kamepbl (B MAOMOJHEHHWE K JiasepaM WIH OTAENbHO),
MOMOTaK0IINeE NPUCOSAUHUTD HHCTPYMEHT 25 K U3HAIINBAEMbIM 3JIEMEHTAaM.

[134] HexoTopele unu Bce ACUCTBUS MAHUMYJISLUUOHHOTO MHCTPYMEHTA 25 MOryT

OBITh IOJIHOCTBIO MJIM YaCTHYHO ABTOMATU3UPOBAHHBIMU. KaMepr 24 Takxke MOXKHO
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NPUMEHSTDH, YTOOBI TOMOYb ONEPATOPY MM YTOOBI MOJHOCTHIO aBTOMAaTH3UPOBATh padoTy
uHctpyMenTta 25. Kpome TOro, HEKOTOpble MNPOLECCHl MOTYT BBINOJHATBCS BPYYHYIO.
Hanpumep, B Apyrux KOHCTPYKLHUSIX ONEPaTOp MOXET BPYyUYHYIO HAIPaBISITh XBOCTOBUKH B
IIECTUTPAHHbIE YIIIyOIeHus: B pe3b0OBBIX HIMUIbKaX (pukcaropa, 1 BPYYHYIO BBOPAYUBATh
NOABEMHBIE MNPOYIIMHBI MOXXHO B OTBepcTHe ¢ukcaropa. XOTs Bblle OOECHEYECHBI
HEKOTOpbIE IPUMEPBI, MAHUMNYJSIUMOHHBII MHCTPYMEHT 25 MOXHO MPUMEHATb AJis
MaHUIy JUPOBAHMS IIUPOKUM CIEKTPOM H3HAIIMBAEMBIX I'PyHTO3aUESIUISIOIINX 3JIEMEHTOB.
B03MOXXHO BHECEHHME pa3IMYHbIX U3MEHEHUI B yAEPKUBAIOIUE YCTPONUCTBA U YCTPONCTBA
mist paboTel ¢ (QukcaTopamu Ui aianTaldyd K PasMYHbIM pa3MepaMm U THIaM
U3HAIMBAEMbIX 3JIEMEHTOB, KOTOPbIMHU TPEOy€eTCs MAHUTYJIMPOBATD.

[135] UuctpymeHnT 25 Takxke MOXeET coOuparb M MepenaBarb JaHHbIE 00
YCTAHABJIMBAEMbIX H/WJIM CHHUMAEMBbIX H3HAIIMBAEMBIX 3JIEMEHTaX. OTH JAHHBIE MOTYT
BKJIFOYATh B ceds1, Hampumep Qotorpadun U3HAMMBAEMBIX 3JIEMEHTOB, MACCy, KPYTSIIHIA
MOMEHT, HEOOXOAWUMBIA  JJis  YCTAHOBKU/CHSATHS,  BpeMs, HeoOXomumoe s
YCTAHOBKHW/CHATHS, YBEIOMJICHUE TIEPCOHANIA O 3aMEHE W3HAIIMBAEMbIX 3JIEMEHTOB U T. II.
HWucTpymMeHT 25 Takke MOXET IMepenasarb W/WIM TNPUHUMATh JaHHbIE NaTYUKOB,
o0ecreueHHBIX B N3HAIIMBAEMBIX 3JIeMeHTax. MHCTPYyMEHT MOXET NepeaBarh Ha NaTYUKH
B U3HAIIMBAEMbIX 3JIEMEHTAaxX JaHHbIE, CBA3aHHbIE, HAIPUMEpP C JAaTON U BPEMEHEM 3aMEHHI,
MECTOIOJIOKEHUEM, MPOAOJDKUTEIBHOCTBIO U T. I. 3aMEHbl H3HALIMBAEMBIX 3JIEMEHTOB.
HMHCTpYyMEHT TakXe MOXEeT NPUHHUMAaTh OT AATYMKOB M3HAIIMBAEMBbIX 3JIEMEHTOB JAaHHBIE,
CBSI3aHHBIE, HAIPUMEP CO CPOKOM CITyKOBbI, YIapPHBIM BO3JEHCTBUEM, SKCIUTyaTallMOHHBIMU
XapaKTEePUCTUKAMH U T. 1., HAIIpUMep, Kak onucaHo B 3asBke Ha nmareHT CIIIA 15/043,482,
MOJIHOCTBIO BKJIFOU€HHOMN B HACTOSAILIMMI JOKYMEHT Iy TEM CCBUIKH.

[136] Tepmun «3emiiepoiiHoe 0OOpyIOBaHHE» MOAPA3yMEBAETCs Kak OOIuii
TePMHH, O3Ha4aromui OOy M3 pasHOOOpPA3HBIX MAIIWH, HCIHOJb3YE€MbIX B TOpPHO-
NOOBIBAIOMIEH OTPACv, CTPOUTENBCTBE U B APYTHX 3EMJICPOMHBIX OMEPaLUsiX, K KOTOPBIM,
HAMpUMep OTHOCSTCS CKPeOKOBbIE SKCKABATOPBI, KAHATHBIE OJHOKOBIIOBBIE KCKABATOPBI,
SKCKaBaTOPbI C MPSIMOH JIOMATOM, THAPABINYECKUE SKCKABATOPBI, MTOTPY3YUKH, OyJIbI03EPHI,
3eMCHapsiipl, U T. N. TepMHH «3eMJIEpOiHOEe OOOpYyIOBAaHME» TaKKe OTHOCUTCS K
KOHTAKTHPYIOIIUM C 3€MJIell KOMIIOHEHTaM 3TUX MalllMH, TaKMM KakK KOBII, JIOMAcTb WU
pexymas rojioBka. Jlns ynobcTBa ONMMCAHUS HMCHOJB3YIOTCS OTHOCHTEIbHBIE TEPMUHBI,
Takue Kak NepenHui, 3anHuii, BepxHuil, HIkHUN U T. n. Hanpumep, B koHTtekcre GET
«IEpEenHui» WM «BHEpen» OOBIYHO HCMOJb3yercss nsi OOO03HAaueHUsT THIHUYHOTO
HaMpaBJIE€HUsl MABM)KEHUS B MPOLECCE HCIONb30BAHUS (HAPUMEP, NPH 3€MIIEPOHHBIX
paboTax), a «BEPXHUI» WIH «BEPX» OOBIYHO MCIOJIB3YETCS KAaK OTCHUIKA K NMOBEPXHOCTH,
HaJ KOTOPOH MPOXOAMT Marepuall, KOraa, HarnpuMep coOupaercss B KOBII. TeM HEe MEHee
ciegyeT IOHMMaTb, 4YTO MpPU  3KCIUlyaraluu pPa3IUYHBbIX 3€MJIEPOMHBIX MAallUuH
U3HAIUBAEMbIE 3JIEMEHTBI MOTYT OBITh OPHEHTHPOBAHBI MMO-PA3HOMY M INEPEMEIaThCsl BO

BCCX HAIIPABJICHUAX B IIPOUECCE NCITOJIb30BaAHUS.
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DOGOPMVYIIA U30BPETEHUA

1.. MaaunynasiuOHHAs CHCTEMA IJI1 W3HAIIMBAEMOT'O T'PYHTORALEIUISIOIEr0 dJIeMEHTa IS
3eMJIEPOHOr0 000PYIOBAHHUS, COAEPIKAILAS!

MaHHUMYJSIMAOHHBIA MHCTPYMEHT Ui yOEepKUBAHUS W3HALIUBAEMOTO T'PYHTO3aLEILISIOIEro
3JIEMEHTA,

MaHUIYJIATOP I MOANEPKKH W TepeMEIeHus MaHUIMYJISIIMHOHHOTO HHCTPYMEHTa IS
BBEJICHHS B 3alleIJICHHE C W3HAIIMBAEMBIM 3JIEMEHTOM M YCTAaHOBKHM H3HAIITMBAEMOI'0O 3JIEMEHTAa Ha
OCHOBAaHHUE U/UJIM CHATHS C HETO;

VIOAPHBEIA WHCTPYMEHT, TMOJIEePKUBAEMBIM MAHUIMYJIATOPOM Ui HAHECEHUs yaapa IIo
W3HAIMBAEMON JeTalld Ha 3eMJIEPOMHOM O0OpPYIOBAaHHUU Ui OOJIErdeHUsl BBICBOOOKIEHHS
W3HAIMBAEMOTO TPYHTO3ALEIUISIONIErO 3JIEMEHTa OT OCHOBAHU S,

KOHTPOJUIEp JUIS VIPABIICHUS TMEpPEeMEIleHNsIMA MAaHUTYJSIIHOHHOTO WHCTPYMEHTA W
MaHUITYJISATOPA.

2. MaHunyIssiuOHHAS CHCTEMA MO M. 1, B KOTOPOi MAHHUIYJIATOP BKIIIOYAET B Ce0s1 TPEXOCHBIN
COSMUHUTEIBHBIN y3€J, MOANCPKUBAIOIINN MAHUMYJISIMUOHHBIA WHCTPYMEHT, MPUYEM TPH OCH
PacCIIOJIOXKEHBI HA PACCTOSHUM APYT OT APYra U MOCIEAOBATEIbHO MO OTHOLISHUIO APYT K APYTY .

3. MaHunynsamuoHHas cucteMa mo 1.1 uiau 2, BKITIOYAIOIIAs THAPABJIMYECKUN MPUBOA IJIS
MIPUBENICHUS B IEUCTBUE MAHUNYJISIITUOHHOTO HHCTPYMEHTA U MaHUMYJISITOPA.

4. MaHunyJISIHOHHAS CHCTEMA MO JIIOOOMY H3 MPEOIIECTBYIOUIMX IYHKTOB, B KOTOPOM
MaHHIYJISMAOHHBIA HMHCTPYMEHT BKJIIOUAaeT B Ce0s BBICBOOOXKmaroiiee (HKCATOP YCTPOWUCTBO,
BBIMOJIHEHHOE C BO3MOYKHOCTBIO TMEPEMEIIEHHs] Ul BXOXKIAEHHS B KOHTaKT C (PUKCATOPOM,
3aKPEIISIONMM H3HAIIMBAEMbBIH SJIEMEHT HA OCHOBAHHH, M €TI0 BBICBOOOXKIEHHS.

5. MaHunyIssMOHHAsE CHCTeMa 110 1. 4, B KOTOPO# BBICBOOOXKaroiee (hUKCaTOp yCTPOHCTBO
BKJTIOUAET B ce0sl MPUBOJ BPAILEHHUs Tl BBOpAYMBAHHUS PE3bOOBOr0 KOMIIOHEHTA B (DHKCATOP.

6. MaHunyJasSuoOHHAs CUCTeMa 10 JIIOOOMY M3 NPENbIAYyIIMX I.I., B KOTOPOH
MaHUYJISIIHOHHBIA HMHCTPYMEHT 3aI[eILISIeT BEICTYIT H3HAIITMBAEMOT0 3JIEMEHTA.

7. MaHunynsidoHHAas CHUCTEMA MO JIOOOMY M3 NPEObIAYIIUX IL.I., COAEPrKaInas yIpyroe
COEIMHEHNe, IMO3BOJIAIONICe BHIPABHUBATH IO OCH HW3HAIIMBAEMYKD YaCThb C OCHOBAaHUEM IS
U3BJICUEHH ST H3HAIITMBAEMON YaCTH U3 3€MJIEPOMHOI0 000PYI0BAHHMSI.

8. MaHunyIAIHOHHAs CHCTEMA T10 JIIOOOMY U3 MPEIbIAYINNX I1.11., COAEPIKaIas JIEKTPOHHBIN

JAaTUUK  OJIA B3&PIMO):[€I>1 CTBUA C I/II[eHTI/I(bI/IKaTOPOM, NPUKPENJICHHBIM K H3HAIIUBACMOMY

38



39

IPYHTO3ALEIUISIONIEMY 3JIEMEHTY JJisl ONpPENeNeHUsl pACHOJIOKEHHsS] W/WIH HOSHTUYHOCTH
I'PYHTO3ALEIJISIOIEro dJIeMEeHTa.

9. MaHUNyIAUUOHHASI CHCTEMA MO JIIOOOMY M3 MPENbIAYyIIUX I1.I., COAepIKalas MHOKECTBO
OTAEJbHBIX MAHUITYJSIMUOHHBIX HHCTPYMEHTOB, KOKIBIH U3 KOTOPBIX BKJIOYAET B ce0sl y3el 3aXBarta
IUTSL 3aXBaTa U BHICBOOOYKIEHHSI H3HALIHBAEMOT'O HJIEMEHTA.

10. MaHunynasiuoHHass cHCTeMa MO 1.9, B KOTOPOH MAaHHIYJSTOP BKJIIOYAET B Ccelst
COEIMHUTEND ISl TONEPEMEHHOT0 3aleTUICHU S K&KIOTO U3 MAaHUIYJISA OHHBIX HHCTPYMEHTOB.

11. ManunyasuoHHAs CHCTEMa IO 1.9, B KOTOPOW ABAa MaHHWMNYJISIMMOHHBIX MHCTPYMEHTA
COEMHEHBI C OJHUM KapKaCOM, BBIMOJHEHHBIM C BO3MOMKHOCTBIO MOMEPEMEHHOTO IepeMeleHHs
MaHUTMYJIIIAOHHBIX HHCTPYMEHTOB B IOJIOKEHUE VTS 3aleTUICHU s N3HAIMNBAEMOT0 JJIEMEHTA.

12. Cnoco® MaHHMyJIUPOBAaHUS HM3HALIWBAEMBIM T'PYHTO3ALEIUISIOUIMM  JJIEMEHTOM,
YCTAHOBJIEHHBIM HA OCHOBAHUU 3€MJIEPOHHOr0 00OPYAOBAHUS, BKIIFOUAIOLIHIA B cest

yAep)KUBAaHWE HW3HAIIMBAEMOr0 TPYHTO3ALCIUISIOMIEr0 3JIEeMEHTA  MaHHUMYJISIHHOHHBIM
HHCTPYMEHTOM;

nepeMeleHne MaHUYJIIHHOHHOTO WHCTPYMEHTAa MAHHUITYJISITOPOM, KOTOPBIN MOAAEPKIUBAET
MaHUMYJISIHUOHHBIM MHCTPYMEHT, IUISl YCTAHOBKHM W3HAIIMBAEMOI'0 T'PYHTO3ALEIUISIOEro 3JIEMEHTa
HAa OCHOBaHUH 3eMJIEPOIHOTO 000PYIOBAHMSI U/UJIH CHSTHS €r0 C HEro,

HaHEeCeHHe yaapa MO HM3HAIIMBAEMOW JeTald Ha 3eMJICPOMHOM OOOpYIOBAHMH, HCIIOJB3YS
yOApHBIH HHCTPYMEHT, MOAAEPKUBAEMbIH MAHUIYJIATOPOM, Uil OOJerdyeHusi BbICBOOOKIACHHSI
M3HAIINBAEMOT'0 I'PYHTO3ALEIJISIOIEro 3JIeMeHTa OT OCHOBaHUS,

VOpaBJieHHE TMepeMelleHNsIMA MAaHUIMYJSIMUOHHOIO HMHCTPYMEHTa U MaHHIYJISATOPA,
UCIOJIB3YST KOHTPOJLIEP.

13. Cnocob mo m.12, comepskamuii BXOXKIEHHE B KOHTAKT M IepeMelneHue (huKcaropa,
3aKPEIUIAIOIEr0 M3HALIMBAEMBI  3JIEMEHT Ha OCHOBAaHHH, BBICBOOOXKAAKOLINM  (pUKCcaTOp
YCTPOMCTBOM HAa MAHUMYJSIMHOHHOM HHTCPYMEHTE.

14. Crocob mo m.13, B koTOpOM mepemelnenrne (pukcaropa BKJIKOYAET MOBOPOT (HKCATOPA,
KOTOPBIii MMeeT Pe3b0OBOH KOMIIOHEHT MOCPEACTBOM BBICBOOOKAAMOIIErO (DHKCATOP YCTPOICTBRA,
CHa0>KEHHOTO MPUBOIOM BpAILEHHSI.

15. Cnocob mo mobomy u3 . 12-14, cogeprkaiunii COeqrHeHNnEe TOCPEACTBOM SJIEKTPOHHOTO
JaTurKa C HAEHTH(PUKATOPOM, MPUKPEIIEHHBIM K H3HALIMBAEMOMY IPYHTO3ALEIUISIOIEMY JJIEMEHTY
IVl ONpENEJICHUs] PACIOJIOKEHHUS, OPHEHTAlMH W/WJIM CpPOKAa CIy>KObI TPYHTO3aLEIUISIFOIIEro

JJICMEHTA.



40

16. Cnocob mo mobomy u3 mmn. 12-15, comepskamuii HaHECeHHE ymapa MO H3HAIIUBAEMOMN
JeTaii Ha 3eMJIEPOHHOM OOOpYIOOBAaHWHU, HCIONB3Ysl YIAPHBIH HHCTPYMEHT, NOAEP’KHBAEMBIN
MAHUOYJSITOPOM, JUIi  OOJIerdeHus: BBICBOOOJKIEHHS H3HAIIMBAEMOrO TPYHTO3ALEIUISIOIErO
SJIEMEHTa OT 3eMJIEPOHHOr0 000PYIOBaHMYSL.

ITo nosepenHOCTH
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(cratha 15(3) EATIK u npaeuno 42 IarentHoil HUCTPYKUMH K

EATIK) 202092188

A. KIIACCU®HKALMS NTPEAMETA W30BPETEHH S:
E02F 9/28 (2006.01)
B25J 11/00 (2006.01)
B25J 15/00 (2006.01)

Cornacio MexynapoaHoii narenTtroit kaccudukauni (MIK) i
5. OBJIACTb TTOUCKA: '

ITpocMoTpeHHas aoKymMeHTauus (cuctema kiaccuduxauun u uaaexcst MITK)
EO2F . B25)

.ieKTPOHHas Ga3a 1aHHBIX, UCTIONb30BABLUAACA U MTOMCKE (Ha3BaHKE Ga3bl H, ECH, BOIMOKHO, HCTIONb3YEMbIC TOMCKOBBIE TCPMHHbI)
EAPATIS, ESPACENET, n0HCKOBbi€ CHCTEMbl HALMOHAABHbIX NATEHTHbIX BEIOMCTB, OTKPbITbIE HHTCPHET-UCTOUHNKH
HMIIAKTOP. YAapHbIH HHCTPYMEHT. MaHUNYJIALHOHHBI HHCTPyMeHT, impactor, handling tool, jack hammer
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B. JOKYMEHTbI. CYUUTAIOLLMECS PEJIEBAHTHbIMHA

Kaieropus* CCbUTKH Ha JIOKYMEHThI ¢ YKa3aHMEM. FJIE HTO BO3MOKHO, PEJIEBAHTHBIX YacTei OTHOCHTCS K NyHKTY Mo ¢

A US 2015/0107075 A1 (ESCO CORPORATION), 23.04.2015 1-16 j
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D TMOCICAYIOIIME JOKYMEHTS! YKa3aHbl B NPOLOJHKEHUH

«T» - Gonee nO3AHUN ZOKYMEHT, ONMyOIUKOBAHHbIN MOCAE AATHI NPUOPUTETE i

* ()codnie KaTeropuu CCbUTOUYHBIX TOKYMEHTOB: . _
NpUBEACHHbIH L% NOHUMAHUA H300pETeHUs

A - IOKYMEHT, ONPEASATIOLIMI 00N yPOBEHb TEXHHKH

<D - LOKYMEHT, IPUBEACHHBII B eBPA3NICKON 3asBke «X» - IOKYMEHT, UMetoLHii Hanbonee 61M3K0e OTHOLIEHHE K NPEAMETY NOHCKY

«Ex - donee parHuii 10KYMEHT, HO OllYOJINKOBAHHbBII Ha AaTy Noiauy NopoUaLLHI HOBH3HY MITH U300pETaTENbCKIIT YPOBEHD, B3SThIH B OTIC.16HO-

cBpasHitcKOit 3aABKH WK 110CE Hee cm - -

(O - HOKYMEHT, OTHOCAILMHCS K YCTHOMY PACKpPLITHIO, FKCTIOHHPO- «Y» - OKYMEHT, NMEIOWNiH Han60fee G1M3K0E OTHOLLEHHE K NMPEAMETY MOHCKA,
BAHIIO W T nopouallnit n306peTaTeibCKuil ypOBEHL B COUETAHNM C APYTUMHU IOKYMEH-

"P" - noKyMeHT, onyOaHKoBaHHbIH A0 JaThl NOA34HM EBPA3KACKOM Tamu Tofi e kateropuy

3aABKHK, HO NMOCNE AaThl UCTIPALUNBAEMOro NpUopuTeTa’” («&» - IOKYMEHT, "B"’"Om"ﬁc’i NaTeHTOM-aHaoroM

«L» - TOKYMEHT, NPHBEAEHHbIA B APYTHX LENAX
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