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MOJTY4YEHHUs TPyOUuaToro M3AeiIMs U COAepiKallas yCTPOICTBO cheMa, MPOXOAAIlee MEKIY HOTOKEHUEM
CbeMa, B KOTOPOM OHO PacIIOI0KEHO KOAKCHAJIbHO BOKPYT IIMIMHAPA ATl ChbeMa H3/IETHS, U MOJIOKEHUEM
JUIS1 OCBOOOXKICHHNS M3/IEINS HA CTAHIMHN, KOTOpast pacIiojioKeHa Ha PacCTOSHUH B OOKOBOM HaIIpaBJICHUH
OT LWIMHApA, NMPH 3TOM Ha JAaHHOW CTaHIMM HAXOAWTCS YCTPOICTBO BBIBOpAUMBAHMA, COAEpIKallee
HIDKHIOIO 4acTh, B KOTOPOl 00pa30BaHO BXOIHOE OTBEPCTHE A IOCTYNA, NMPHU 3TOM HIDKHSS 9acTh
YCTPOWCTBA BBIBOPAYMBAHMSI BBINOJHEHA C BO3MOXKHOCTBIO KOAKCHAIBHOIO PAa3MELICHUS W3JENUs JUIs
€ro BBIBOPAYMBAHUSA, IIPH 3TOM KPYIVIOBS3albHAas MalllMHA COMACPXKUT TSIHYIIHE CPEACTBA, KOTOpHIE
BO3JCHCTBYIOT IO KOMAaHAE Ha HApYXHYI0 MOBEPXHOCTh TPyOuaToro W3AENUs W BBIIOIHEHBI C
BO3MOXHOCTBIO OOECIIeUeHHsI TepPEeMENICHUs] OHOW YacTH M3/IeNus 10 MEHbIIeH Mepe K OAHOW 30HE
AKKyMYJISIUH, TIPU 3TOM YCTPOMCTBO BBIBOPAUMBAHUS COEIMHEHO C BCACBIBAIOIIMMHU CPEICTBAMHU IS
NepeMEIIEHHS OHOM YacTH TPyOUaToro H3AEIHsl, IEPEMEIIEHHON B 30HY aKKyMYJISILIUH, [T0 HAIIPABICHHUIO
K HI)KHEH YacTH yCTPOMCTBA BBIBOPAUMBAHMSA YEPE3 BXOAHOE OTBEPCTHE ATl JOCTYTIA.
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OIINCAHMUME U30BPETEHUA
2420-579465EA/071

KPYIJIOBA3AJIbBHAA MAIHIUHA J1JIA U3I'OTOBJIEHUS YYJIOUYHO-

HOCOYHBIX I/I3,I[EJIl/Iﬁ NJIN TOMY INIOAOBHOI'O 1 CITIOCOB U3I'OTOBJIEHUA
TPYBYATOI'O U3AEJUSA

Hacrosimnee n3o0peTeHre OTHOCUTCS K KPYTJIOBS3AJbHOW MAIIMHE JJIsi U3TOTOBJICHHUS
YyJIOYHO-HOCOYHBIX H3JEIHA M TOMY MOJOOHOTO W K CrOCcOOy H3rOTOBJIEHHs TPyO4aToro
U3JIeJIHs.

B oOmact w3roroBineHHss TPyOuUaThIX TPUKOTAKHBIX U3ACIUH C  MOMOIIBIO
KPYrjoOBA3aJIbHbIX MAIIWH, NPECAHA3HAYCHHBIX OJIA U3TOTOBJICHUSA YYJIOYHO-HOCOYHBIX PI3I[6JIPII>1
WK TOMY MOAOOHOTO, B HEKOTOPBIX CIIy4asX CYILIECTBYET MOTPEOHOCTh TMEePEeHOCa U3IENHs C
MAalIHuHBI, I/ICHOJ'[b3yeMOI\/'I AJid  WU3TOTOBJIEHUA U3OCIHA, Ha APYyro€ IMnpOu3BOACTBECHHOC
YCTpOfICTBO AJIL BBIIIOJTHEHHA AONOJHUTECIBbHBIX MPOLECCOB HAa H3ACIIHNU, KOTOPBIE HE MOTYT
OBITb BBIMIOJTHEHBl HAa YKAa3aHHOH MaIlMHE WM KOTOpPbIE SKOHOMHYECKH HelelecooOpasHo
BBIIIOJIHATH HA YK%aHHOfI MalluHe.

B YaCTHOCTHU, B O6.]'IaCTI/I HU3TOTOBJICHUA 1YyJIOUYHO-HOCOYHBIX I/ISI[GJ'II/Iﬁ B IIOCJICAHUEC I'OAbI
6bIJ'IPI pa3pa60TaHbI TEXHUYCCKUEC PCHICHUA JIA aBTOMaTHSHpOBaHHOfI 3aA€CJIK HUX MBICKa
NMOCPEACTBOM psifia CTCXKKOB HIIM NMOCPEACTBOM KETJICBKU. HeKOTOpre U3 JAHHBIX TEXHUYCCKUX
pemeHni 6a3UPYIOTCSl HA CheMe U3ENUS ¢ MAIIMHBI, UCIIOJB3YEeMOU IIJIsl €r0 M3TOTOBJICHUS, U
Ha ero MepeHoce Ha CTAHLMUIO ISl AOMOJHUTEIbHOH 0OpaOOTKH, OTHENbHYI OT MAIIMHBI IS
U3TOTOBJICHUA, MJI1 3a4CJIKU MbICKAa 4YYJOYHO-HOCOYHOI'O H3ACIHA Ha I[aHHOﬁ CTaHLIUU
HOHOHHHTCHBHOﬁ O6pa6OTKI/I B TO BpEMs, KOraa MallliHa HCIOJBb3YCTCA OAJIs1 U3TOTOBJICHUA
APYroro 4yJ04YHO-HOCOYHOTO m3nenus. JlaHHbIe TEXHUYECKHE PELICHHs UMEIOT MPEUMYIIECTBO
M0 OTHOIICHUIO K JPYTMM TEXHHYECKUM pELICHUSM, KOTOpble Oa3UPYIOTCS Ha 3aJeJIKe MbICKA
YyJIOYHO-HOCOYHOTO U3ZEJHUsl HENMOCPEACTBEHHO Ha MalllMHe, HCIONb3yeMOl sl  ero
HU3TOTOBJICHUA, IPHU 5TOM HJAaHHOC IPCUMYIICCTBO 3aKIHOYACTCA B OTCYTCTBHU YPE3IMEPHOIO
CHHIKECHUA MPOU3BOAUTEIIBHOCTU MAIIUHBI.

[TepeHOC 4YyJIOYHO-HOCOYHOTO W3AENUs WM - B Oojee oOmem ciydae - TPyO4aToro
nu3aeiivsa ¢ MallluHBI, PICI'IOJII::SyeMOﬁ JJId €ro U3roToOBJICHUA Ha CTAaHIUIO, Ha KOTOpOﬁ JOJDKHA
BBIMIOJIHATHCS 33/1€Ka OINpPEeAessieMOro akCHaJbHOrO KOHLA W3Aenus Win - B Oojee obuiem
cliydae - JOMOJIHUTEbHAs 00paboTKa W3ZIeNus, KaK MPaBUJIO, BBIMOJHAETCS MOCPEACTBOM
yCTpO#CTBA CbhEMa, KOTOpPOE MOCPEACTBOM CHHMAIOIIUX 3JIEMEHTOB 3aXBaThIBAET IO
OTACJIBbHOCTU IMETIN TPHUKOTAYKHOIO IMOJIOTHA H3ACIHA C UIJT MAallWMHBbI U YACPIXKUBACT HUX BO
BpeMsi epeHOca U3eIHsL.

B HEKOTOPBIX TEXHOJOTHAX 3aJCJIKU MbICKA 4YyJIOYHO-HOCOYHBIX I/ISI[GJ'II/Iﬁ YCT'pOfICTBO
cheMa TaKKe WCIOJIb3YEeTCs sl O0eCMeYeHHs OMOPbI U M3IENUS BO BPEMsl BbIMOJHEHHUS
JOTIONTHUTENBHON 00pabOTKH, B TO BpeMs KaK B JPYIHMX TEXHHYECKHX PEIIEHHUSIX YCTPOHUCTBO
CbeMa UCIOJIb3YETCsl TOJBKO AJISl MEPEHOCA U3IENHS, MOCKOJIBKY KaK TOJNbKO JAHHOE YCTPOWCTBO
A0XOOUT A0 CTaHIMWH, Ha KOTOpOfI JOJI’KHa BBIINOJIHATBCA AOIIOJHHUTCIIbHAA O6pa6OTKa, OHO

obecreynBaeT NepeHoOC - OOBIMHO TaK)Ke IO OTACJIbBHOCTU - METECJIb TPUKOTAKHOI'O IIOJIOTHA,



CHSTOTO paHee C WIJI, Ha JPYroe yCTPOHCTBO, KOTOPOE CIYKHUT JUIsi OOeCIIedeHUs] ONOpbI IS
U37eNTUsT BO BpPEMs BBINOJIHEHHs JOMOJHHUTENbHONH 00pabOTKH, Hampumep, Takoe Kak
MaHUNYJIALMOHHOE YCTPOUCTBO.

B o0oux M3 AaHHBIX TEXHHYECKHUX DPELIEHUH OYeHb 4YacTO ONepauus CIINBAHHS WU
KETJICBKH BBIMOJHACTCS HA M3EJIMH, HAXOSINEMCS B BBIBEPHYTOM COCTOSIHUH, YTOOBI LETb
CTEXKOB WJIM TeTeNb OblIa MOYTH HE BUAHA HA JIMLEBOH CTOPOHE M3ENHs, TO €CTh Ha CTOPOHE,
KOTOpast OOBIYHO SIBJISIETCS] BUAMMOM NIPY HOIIEHUU U3/IEITHSL.

IIo »TOll mpuuYMHE HAa CTAHLUMSX CIIMBAHUS WIM KETJEBKH, NPEJHA3HAUEHHBIX IS
BBIMOJIHEHHS] JTAHHBIX TEXHOJIOTHH 33JeJIKH AKCHAJIbHOTO KOHIA TPyOUaThIX TPUKOTAXKHBIX
W3JeNni, Kak TMPaBWJIO, HMEETCsl YCTPONCTBO BbIBOPAYMBAHUS, KOTOPOE CIYXHUT MAJIs
BBIBOPAYMBAHUS U3EIHUS], CHITOrO B KOH(HUrypamuu ¢ JIMIEBOH CTOPOHOH HAPYKY C MAIIHHBI,
Ha KOTOPOH OHO M3TOTOBJICHO, NEepe] €ro NOABEPraHUEM ONEepPaly CUIMBAHUS WU KETJIEBKHU, U
IUI1 BO3MOYKHOTO BBIBOPAUMBAHUS €r0 CHOBA IS €ro MepeBosa B KOH(PUTYPALHMIO C JIMLEBOH
CTOPOHOH HAPY>Ky MOCJIE ONEPALUy CIIMBAHUS WU KETJIEBKU.

OnuH u3 Hambojee IIUPOKO PACHPOCTPAHEHHBIX THIIOB YCTPONCTB BBIBOPAYHBAHUS,
NpeAHA3HAYSHHBIX JUI JTAaHHOTO TUMA MPUMEHEHHs, 0a3UpyeTcsl Ha UCTIONIb30BAHUU TPyOUaTOro
3JIEMEHTA, HIKHSISI 30Ha KOTOPOTro oOpalneHa K M3AEIHI0, KOTOPOE YAEPIKUBAETCS IOCPEACTBOM
YCTPONCTBA CbEMA WM MOCPEACTBOM MAHUMNYJIALIMOHHOIO YCTPOMCTBA HAa €ro aKCHAJIbHOM
KOHLIE, MOAJICKALIEM 3a€JKe, U PACIOJIOXKEHO MO CYLIECTBY BEPTUKAJIBHO, TaK YTO NAHHBIN
aKCHAJIbHBIA KOHeI[ oOpaleH BBepx. TpyOuaThliil 31eMEHT Takke PacHoOJIOXKEH TaK, YTO €ro OCh
SIBJISIETCSl BEPTUKAJIBHOH, NPHU O5TOM €ro BEPXHUN aKCHAJIbHBIM KOHEL, OINpEeAeNsseMbld B
aKCHAJIbHOM HAmpaBJIeHWH, OOpalleH K MOJBEIIeHHOMY wu3nenuto. IIpu 5TOM BHYTpeHHsA
CTOpOHa TPyOUATOro SJEMEHTAa COCAMHEHAa C BCACBIBAIOLINM CPEACTBOM Ul BCACHIBAHUS
U3eNNsl uYepe3 BEPXHHUH aKCHAJbHBIM KOHEI| TPyOuaTroro »JIEMEeHTa, HPU 3TOM YKa3aHHOE
u3enyue B JIOOOM Cllydae OCTaeTcsl YAep KUBAEMbIM HA €ro aKCHaJbHOM KOHIIE, MOAJIEKAIIEM
3a/1eJIKe, MOCPEICTBOM YCTPONCTBA Ch€Ma WUJIM MOCPEACTBOM MAHUIMYJISIUOHHOTO yCTPOMCTBA.
CrnenoBatenbHO, TPyOYaThIN 3JIEMEHT MOAHUMAIOT, YTOOBI €ro BEPXHUN AKCHAJbHBIA KOHEI]
«TIEPEKPEIUBANICT» C ONPEAENSIEMBbIM B aKCHAJIBHOM HAMNPABJICHUM KOHLOM HW3J€JHsi, KOTOPbIN
CLEIJIEH C YCTPONCTBOM CbEMa WM MAHUIMYJSILUOHHBIM YCTpPOMCTBOM. Bcenencrsue gaHHOrO
«TEePEKPEIINBAHUSY) H3/IJINEe BBIBOPAYMBACTCS HAU3HAHKY HAa HAPYKHOW OOKOBOI MOBEPXHOCTH
TpyOUaTOro 3JIeMEHTa M TIOCTETIEHHO OTTATUBAETCS C BEPXHEr0 aKCHAJIbHOTO KOHIIA TPyOUaToro
3JIEMEHTA, 4TO 00ECTIEUNBAET €r0 BBIBOPAYHBAHUE.

B cnydae TpyO4aThIX M3AeNUi, MMEIOIIUX 3HAYUTENBHYK) MAacCy, HampuMep, B Ciiy4ae
YyJIOYHO-HOCOYHBIX H3AETHi OONBLION TONIIMHBI W/WiIH OONBLIONW UIMHBI MOTYT BO3HHMKATh
3aTPYAHEHUs, CBs3aHHbIE C OOECIEeYeHHEeM BO3MOKHOCTH TapaHTHUPOBAHUS HAAJeKaIlen
BCTAaBKH TPyOUATOrO MU3AEIHs B TPyOUaTHIi SJIEMEHT.

Ilenp HacTosimero M300peTeHMs COCTOUT B PEIIEeHUH MpoOjieM, OMUCAHHBIX BBILIE,
MOCPEACTBOM CO3[aHUsl KPYIVIOBS3aJbHON MAaUIMHBI JJIs1 WM3FOTOBJICHHUS 4YJIOYHO-HOCOYHBIX
U3IENUI WM TOMY TMOAOOHOro, KOTOpas o0ecredyrBaeT HAAJIeKAIIyI0 BCTaBKy TPyOdaToro

U37ENHs, Jake MMEIOLIEero 3HAYUTEIbHYI0 MACCy U JUTHHY, B TPyOUaThIi SJI€MEHT.



B pamkax maHHOW menw 3amadya M300pETEHHs COCTOMT B CO3JAHHUU KPYTJIOBSI3aJIBHOM
MAIIUHBl U1 M3TOTOBJIGHUS UYJIOYHO-HOCOUHBIX M3IEIMH WJIM TOMY MOJOOHOro, KOTOpas
SBJIIETCS BBICOKOHAEKHOM U TOYHOM B mporecce paboThl.

Jpyrast 3amada H300pETEHHs COCTOUT B CO3JAHUU KPYIJIOBS3AJIbHOW MAIUWHBI IS
W3TOTOBJIEHUS YyJIOYHO-HOCOYHBIX H3JENUN WM TOMY MOJOOHOTO, KOTOpas SIBJSIETCS MPOCTOMN
110 KOHCTPYKLIMH U MOKET ObITh MOJTyYeHA C KOHKYPEHTHBIMHU H3EPKKAMU.

JlaHHas Lenb W OaHHBIE, W JAPyTrue 3ajadd, KOTOpble CTaHyT OoJjiee O4YEeBHIHBIMHU B
JabHEHWIIeM, JOCTUraeTCs/PelaloTCs  TMOCPEACTBOM  KPYIJIOBSI3AIbHOH — MAIIMHBI IS
W3TOTOBJICHUSI YYJIOYHO-HOCOYHBIX W3AEIUI MM TOMYy MONOOHOTO M MOCPENCTBOM crocoda
W3TOTOBJICHUsI TPyOUYATOrO U3AEIHs COrJIACHO HE3aBHUCHMBIM MyHKTaM (HOPMYJIbl H300pETEeHUs,
pU HEOOXOIUMOCTH MPEIyCMOTPEHHBIM C OJHUM WM 0OJjiee U3 OTJIMYUTENIbHBIX MPH3HAKOB
3aBUCHUMBIX IYHKTOB (YOPMYJIbI H300PETEHHS.

JlonoNTHAUTENbHBIE PU3HAKY M TIPEUMYIIECTBA N300PETEHUsI CTaHYyT 0oJiee OYEBHIHBIMU
U3 OINHUCAaHWA MPEANOYTUTENIPHOTO, HO HE EAMHCTBEHHOI'O BAapWAHTA OCYILIECTBICHHUS
KPYTJIOBSI3JIbHOM MAIIMHBI U1 W3TOTOBJICHUS YYJIOYHO-HOCOYHBIX W3JICIHH WJIH TOMY
noo00HOTo COTJIACHO HU300pETEHHIO, NPOMILITIOCTPHPOBAHHOTO MIOCPEICTBOM
HEOrPaHMYHMBAIOIIETO IPUMeEPa Ha COMTPOBOKAAIOIINX YePTEKaxX, B KOTOPHIX:

¢ur.1 npencrasnsier coOOH BUA CBEPXY MAIINUHBI COTNIACHO H300PETEHHIO;

¢ur.2 npencrasnser coOOH BBINOJHEHHBIH B YBEJIWYEHHOM MacmiTabe BUA TSHYINETO
YCTPONCTBA KPYIIIOBSA3aJIbHON MALITHHBI COTJIACHO N300PETEHNIO;

¢ur.3 npencrasisier coO0H cxeMaTU4eCKui BUJ CIIEpeA KPYTJIOBS3IbHON MAIIUHBI, HA
KOTOPOM YCTPOMCTBO Ch€Ma PACIIONIOKEHO B MOJIOXKEHUN ChEMa B BEPXHEH 30HE M KOAKCUAJIBHO
110 OTHOLIEHUIO K UTOJIbHOMY LIWJIUHIIDY,

¢ur.4 npencrasisier coOOW BUI, KOTOPbIA aHaJOrM4eH BHAY 1o ¢ur.3 U Ha KOTOPOM
YCTPONCTBO ChEMa HAXOAUTCS B MPOMEKYTOYHOM MOJIOKEHUU MEXIY IMOJIOKEHHEM CheMa U
MOJIO’KEHUEM OCBOOOKIECHUS,

¢ur.S mpencraensier coOOW BUA, KOTOPBIH AHAJOTMYEH NPEABIAYIIUM BHIAM M Ha
KOTOPOM YCTPOKMCTBO CheMa PACIIONIOKEHO PSIIOM CO CTaHIMEH MOMOJHUTEIbHOU 00paboTku B
MIOJIOKEHUH OCBOOOKIEHNS;

¢ur.6 npencraenser coOOH BHUI, aHAJOTMYHBIA (Ur.S, BO BpeMsl 3Tama MOATOTOBKH
TSIHYILETO YCTPOUCTBA,

¢ur.7 nmpencrasnsier coOOH BUA, aHAJOTHYHBIA (UT.6, BO BpeMs 3Tana NPUBEACHUS B
NENCTBUE TAHYLIErO YCTPONCTBA,

¢ur.8 mpencrasnsier coOOl BUA, aHAJOTHYHBIA (UT.7, BO BpeMs 3Tana NPUBEACHUS B
IefCTBHE BCACHIBAIOIIETO YCTPONUCTBA,

¢ur.9 mnpencraBnser coOOH CxeMAaTUYECKWH BUZ CIEPEOU MALINHBL, Ha KOTOPOM
TpyOuaToe u3zeare roToBO Il BBIBOPAYHBAHMSL.

Kak mokazaHo Ha Qurypax, KpyrjoBs3aJbHas MallMHA A WU3TOTOBIEHUS UYJIOUHO-
HOCOYHBIX M3JEIUH WU TOMY IOJOOHOrO COTJIaCHO M300peTeHHro, OOO3HA4YeHHasl B LIEJIOM

CCBUIOYHOU MO3ULMUEN 1, COMEp>KUT MO MEHbIIEH Mepe OAWH UIOJIbHBIA LWIMHAP 2, KOTOPBIN



umeeT och 100 UIIMHIPA U BBITOJHEH ¢ BO3MOXKHOCTBIO MONTyueHHst TpyOuaroro m3aenus 101.

KpyrnossizanpHas Mammba 1, Kak MokKa3aHO Ha (UIypax, MOXKET HPEATIOYTHUTENBHO
NPEACTaBIIATh COOOM NBYXLUMIMHAPOBYIO KPYTJIOBA3AJIBHYIO MAIIMHY HJIN BS3AJBHYIO MAIINHY
17151 U3TOTOBJICHUS YyJIOUHO-HOCOYHBIX U3JEJIUH.

Camo coOoli pasymeercsi, HUYTO HE INPEMATCTBYET NMPUMEHEHUIO WA H300peTeHws,
KOTOpasi SIBJISIETCsl NMIPEAMETOM HACTOSLIeH 3asiBKH, Ui OAHOLMIMHIAPOBBIX KPYTIJIOBA3aIbHbBIX
MallyH.

KpyrnossizanpHas mamuHa | pamuoOHAJIBHBIM OOpa3OM COMEPKUT HMJKHUIM WTOJIbHBIN
nuIuHAp ¢ ocbro 100 munMHApa, OPUEHTUPOBAHHON BEPTUKAJIBHO, M BEPXHHUI HUIOJIbHBIN
LUJIUHAP, PACHOJIOKEHHBIM B BEPXHEM 30HE M KOAKCHAJIBHO IO OTHOUIEHUIO K HUXKHEMY
urojbHOMy mHiIuHAPY. Ha OOKOBOI NOBEPXHOCTM WIOJBHOTO LMJIUHIAPA HMEKOTCS
MHOT'OYHMCJICHHBIE AKCHAJIbHbIE KAHABKU, BHYTPHU KAKIOH M3 KOTOPOH pa3MelleHa Uria, KoTopas
MOJKeT OBITh NMPUBEACHA B BO3BPATHO-NIOCTYIMATENBbHOE IBM)KCHHE BIOJIb COOTBETCTBYIOILEH
aKCUAIIbHOW KaHABKH ISl (OPMUPOBAHUS TPHKOTAKHOTO MOJIOTHA.

BHyTpH HI)KHErO UTOJBHOTO LIFJIMHPA M BEPXHETO MIOJbHOrO LIMJIMHAPA CaMo 1o cede
U3BECTHBIM 00pa3oM MNpPenyCMOTPEHO YCTPOWCTBO MJIsl BTATMBaHMUA M3IENHs. B kauectse
npyUMepa BTATUBAIOIIEE YCTPOHCTBO COAEPIKUT TPYOUaThI BCACBHIBAIOLIMNA 3JIEMEHT, KOTOPBIH
SBJIIETCSI KOAKCHAJIBHBIM IO OTHOIIEHHIO K WIOJbHOMY LMIMHAPY. JlaHHBIA TpyOUaThIid
BCACBHIBAIOIIMI 3JIEMEHT MOXKET MepemMenmarscsa Baojb Ocu 100 OTHOCHUTENBHO HHXXHETO
UTOJIPHOTO IIMJIMHApA i1 OoOecmeueHHs BO3MOXHOCTH €ro BBICTYIAHHS Ha YacTH €ero
MPOTS>KEHHOCTU OT BEPXHErO KOHLIA UTOJIBHOIO LUJIUHAPA 2.

Urnel 2 mpuBopsitcst B JeiicTBue camMo 1o cebe HM3BECTHBIM O0pa3oM, Hampumep,
MOCPEACTBOM KyJIAuKOB, HE TIOKA3aHHBIX JUIsl MPOCTOTHI, KOTOPBIE PACIOJIOKEHBI BOKPYD
UTOJIBHOTO LIMJIMHAPA | - BCJIEACTBUE TIOBOPOTA MIOJIbHBIX [IMIMHAPOB BOKPYT UX COOCTBEHHBIX
ocefi 100 OTHOCHUTENBHO YKa3aHHBIX KYJAQ4KOB - MOTYT OBITh BBEIEHBI B KOHTAKTHOE
B3aUMOJICHICTBUE C MSATKAMHU WIJI, BBICTYMAIOIIMMU B PAJAMAJIBHOM HATPABIEHUH OT OOKOBOIA
MOBEPXHOCTH MIOJBHBIX LHIUHIPOB. KpyrnossizanpHas mamuHa 1, mpencramisitomasi coOoit
MAIIMHY 0 CYIECTBY U3BECTHOIO TUNA, HE OMUCAHA AOTIOJHUTEIBHO JUJIsl IPOCTOTBHIL.

KpyrnosssanpHass MamuHa | comep:kuT ycTpoucTBO 10 Cbema, BBINOJIHEHHOE C
BO3MOJKHOCTBIK) TPOXOXKACHUS MEXAY IMOJOKEHUEM CbE€Ma, B KOTOPOM OHO pPaCIHOJIOKEHO
KOAKCHAIIbHO BOKPYT MT'OJIbHOTO LIMJIMHAPA WM UTOJBHBIX LIMJIMHAPOB IS 3aXBaTa TPyOUaTOro
m3nenuss 101 Ha ero akCHaJbHOM KOHIIE C WIOJIBHOTO LWIMHAPA, W IOJIOXEHUEM IS
ocBoOokaeHust TpyOuyaroro manenust 101 Ha cranuuu 40 sl TOMOJHUTENBHOW 0OOpabOTKH
Tpybuaroro msnenus 101, koTopas pacronokeHa Ha PacCTOSHUU B OOKOBOM HAaINpaBJIEHUH OT
WUTOJIbHOTO LIUJIMHIIPA 2.

Cranmust 40 HOMONHUTENBHON OOpa0OTKM MPEATIOYTHTENBHO CONEPIKUT CTaHIHIO
CLIMBAHUS WU KETJIEBKHU.

B kauectBe mpumepa ycTpoiucTBo 10 cbheMa COOEp>KUT KOJNbLEBON KOPIYCHOW 3JIEMEHT
11 pna cpema, oOecrneuMBAIOLIMI OMOPY M CHUMAIOLIMX 3JIEMEHTOB, KOTOPBIE MOTYT

CKOJIb3UTb BAOJIb pPagHUaJIbHBIX HaHpaBHeHI/Iﬁ OTHOCUTEJIbHO KOPIIYCHOI'O 3JICMCHTA 11 JJIA



cbeMa. KoprycHoil snement 11 mist cbema MOXKET ObITh PACHOJIONKEH KOAKCHAIBHO BOKPYT
UTOJIBHOTO HMJIMHAPA 2 TaK, YTO KOKABIA U3 CHUMAOIINX 3JIEMEHTOB OyneT oOpaieH B OOKOBOM
HAIIPaBJIEHUU K COOTBETCTBYIOLIEH UIJIE KPYIJIOBSA3AIbHON MAIIUHBI 1.

YerporictBo 10 cpeMa COOEpPKUT NMPUBOAHBIE CPEACTBA, KOTOPBbIE BO3AEHUCTBYHOT HA
CHUMAIOIIKUE DJIEMEHTHI I NPUBEACHUS UX B JBUJKEHUE I10 HAINPABICHUIO K WU OT OCH
KOPIIyCHOI'O 3JIEMEHTa Ul CheMa C LEJbI0 BBOAA KaXKAOrO CHHUMAKOLIETO JJIEMEHTa B
KOHTAKTHOE B3aUMOJENCTBUE WJIM BBIBOAA KaXKAOTO CHUMAIOIIETO 3JIEMEHTa M3 KOHTAKTHOIO
B3aUMOJICHCTBUSI C WIJIOW, K KOTOPOH OH OOpalleH, W KaXblii W3 CHUMAIOLIMX 3JICMEHTOB
BBINIOJIHEH C BO3MOKHOCTBIO Ch€Ma METJIM TPUKOTAXKHOIO NosoTHA u3aenus 101, yaep:xuBaemoit
HAa UrJe.

Camo coboit pasymeercs, HUYTO HE MPEMSITCTBYET OOECHNEUeHUI0 BBOAA CHHMAFOIIHX
5JIEMEHTOB B 30HY MEXJy METJIIMH TPHUKOTAKHOTO TOJIOTHA, €CIH CIIWBaHHE Oe3 KEeTJIEBKU
JOJDKHO BBINOJHATHCS MOCIEI0BATEIBHO.

bonee koHKkpeTHO, KOpmyCHOMN 3yieMeHT 11 as cbhema pacmnojioskeH Tak, YTO €ro OChb
SIBJISIETCSl BEPTUKAIBHOW, W NMPUKPEIUIEH K KOHILYy PYKH 12, pacnoyioK€HHON TOPU30HTAJBbHO,
MPOTHUBOIOJIOXKHBINA KOHEL] KOTOPOH COE€AUHEH C I'MJIb30M C BepTukanbHOW ocbro 102. I'mnb3a
YCTaHOBJICHA KOAKCHUAJIBbHO BOKPYT IMOJIOrO BaJla U BPAINAETCS KAaK OJHO LIEJIOE BMECTE C HUM
BOKPYT ee ocH. [1ombIii Bas yaepKuBaeTcsi ¢ BO3MOKHOCTBIO BPALIEHUSI BOKPYT €ro COOCTBEHHOM
ocu 102 mocpenacTBOM OMOPHOH KOHCTPYKLHUH, KOTOpash MOXeT ObITh 0OpasoBaHa CaMoii
ONOPHON KOHCTPYKLMEW MalmMHbBl 1 WM MOCPEACTBOM aBTOHOMHOW ONOPHOM KOHCTPYKLIMH,
KOTOpasi IpU HEOOXOMUMOCTH MOKET OBITh COEIMHEHA C ONOPHON KOHCTPYKIMEH MaIluHbI 1.

IIpenmouturenbHO CyLIECTBYET BO3MOKHOCTB OCTAHOBAa IOBOpPOTa pyku 12 B 1o
MEHbLIEH MepPe OAHOM IOJIOKEHUU OXKMIAHUs WIM IIPOMEKYTOUYHOM IOJIOKEHUHU, HAXOIAIIEMCS
MEKy MOJIOXKEHUEM CheMa U MOJIOKEHNEM OCBOOOKACHUS, YITOMSHYTBIMH BbILIE.

KoHTponp JaHHBIX ABYX WU TPEX MOJIOKEHUN, KOTOPbIE MOKET MIPUHUMATh KOPIyCHOU
snemeHT 11 s cbhema mocie MPUBENCHHs B NEHCTBUE CPEACTBAa MPUBOIA, OOPa3OBAaHHOTIO,
HaIlpuMep, B3JEKTPOABUIATENEM, OCYLIECTBISIETCS € MOMOIIBI COOTBETCTBYIOIIUX AATUYUKOB,
KOTOpble OOHAPYKMBAIOT METKH, PACHOJOXKEHHbIE HAa COOTBETCTBYIOLIMX KOMIIOHEHTAX,
COBEPIUAIOIINX ABUKEHUsS IPYT OTHOCUTEJIBHO PYTra.

KpyrnossizanpHast MamuHa | wmeer Ha craHiuu 40 HOMONHUTEIBHONH OOpabOTKH
ycTpoiicTBO 20 BBIBOpAUMBAHMUS, HUMEIOIIEE HIDKHIOK 4YacTb 22, B BEPXHEW 30HE KOTOPOM
0o0pa30BaHO BXOHOE OTBepcTHe 21 1miist mocTyma.

Hwxnss gacts 22 yerpoiictsa 20 BBIBOPAYMBAHUS MPOXOAUT BOKPYI COOTBETCTBYIOLIEH
ocu 103 MPOTSIKEHHOCTH U BBINOJHEHA C BO3MOXKHOCTBIO KOAKCHAJIBHOIO pa3MEIlEeHUs
Tpybuaroro m3nenus 101 11 ero BBIBOpAUNBaHUS.

Kpyrnossizanpaas MamuHa 1 coracHO M300PETEHHIO COACPIKUT TAHyIUE cpenctsa 30,
KOTOpbIE€ BO3ZEHCTBYIOT 11O KOMaH/IE€ Ha HAPYKHYIO MMOBEPXHOCTH TpyOuaroro nznenus 101.

Tsaymue cpencrsa 30 BBIMOJHEHBI ¢ BO3MOXHOCTBIO OOECIIEUEHUS] MEPEMEINEHHsI 110
MeHbIIIeH Mepe OogHOW vacTu TpyOuaroro m3genus 101 x mo menbinell mepe omHON 30He 200

AKKYMYJISILIUH.



Hwxnsas gacte 22 ycrpoiictBa 20 BBIBOPAaUMBAHUSL COENMHEHA C BCACBIBAKOLIUMU
CPeNCTBAMH, KOTOPBIE BBINOJHEHBI C BO3MOXKHOCTBIO MEPEMELICHUs 10 MEHbLIEH Mepe OAHOU
yactu TpyOuaroro uznenus 101, nepememeHHoN B 30Hy 200 aKKyMyJISILHMH, 110 HATPABJICHUIO K
HIDKHEHN 9acTu 22 ycTpolicTBa 20 BBIBOPaYUBaHUs Y€pe3 BXOAHOE OTBepcTre 21 s nocryna.

Ilenecoobpasno, eciau 30Ha 200 aKKyMyJSIMMU PACTOiOXKeHAa BOJM3U BXOJHOTO
otreBepcTus 21 a7 focrymna.

Tsanymue cpencrsa 30 BBINOJHEHBI ¢ BO3MOXKHOCTBIO OTTSTMBAHUS MO MEHbIIEH Mepe
OIHOM YacTu TpyOuaTtoro m3genusi 101, pacnonokeHHOM OMMKe K KOHLY, TPOTHBOMOJIOKHOMY
10 OTHOLIEHMIO K KOHIy, CO6JUHEHHOMY C yCTpOHCTBOM 10 chema.

YerpoiictBo 20 BRIBOpaYMBAHUS PEANIOUYTUTEIBHO COAEPKUT MIOMUMO HUKHEN 4acTh 22
BEPXHIOK YacTh (HEMOKAa3aHHYI0), MPU 3TOM HIDKHSS YacThb U BEPXHSS YaCThb PACIOJIOMKEHBI
COOTBETCTBEHHO HM)XE€ W BBILIE MNPOMEKYTOUHON 30HBI, B KOTOPOH PAaCHOJIOKEHBI UM MOTYT
ObITh pacmoiioxkeHbl cpenctBa 41 pns obecmedenuss omopsl ans TpyOuaroro m3menust 101,
MOMJIEKALIETrO BBIBOPAYMBAHUIO, KOTOPOE MOJABELIEHO HA €r0 aKCHAJIbHOM KOHILIE.

Kpome Toro, ycrpotictBo 20 BbIBOpaYMBAaHUS UMEET TPYOUATBIA 3J€MEHT 23, KOTOPBIH
MOJKET OBITh BCTAaBJIEH CHHU3Y BBEPX TaK, YTO €0 BEPXHUHN aKCHAJIBHBIA KOHEL OyAeT MPOXOAUTh
gyepe3 OmpeeNsieMblii B aKCHAJbHOM HAIPaBlIeHUH KOHeL TpyOuatoro m3zenust 101, kotopoe
MOMBEIICHO K ONOPHBIM CpencTBam 41, mocie BCaChIBaHUS U3JENNs Yepe3 BEPXHUM aKCUAIbHBIN
KOHELl TPyOUaToro 3JeMeHTa Ul BBIBOPAYMBAHUS HAM3HAHKY U3ZENHUs, KOTOPOE yIEPKUBAETCS
ONOPHBIMU cpeacTBaMu 41.

B BapuanTe ocyliecTBiIeHHs, TOKa3aHHOM Ha (purypax, TsHymue cpencrsa 30 comepxat
[0 MEHbLIEH Mepe OIMUH OTTAIMBAKOLIUN POJIUK 32, KOTOPBIA COEIUHEH CO CPEACTBAaMU 35
IIPUBOAA.

OtraruBaromuii  poMuK 32 MPENnoOuYTHTEIbHO pacmoiokeH BOmu3u 30HbI 200
AKKYMYJISILIUH.

B wacTHOCTH, Hapy)KHas NOBEPXHOCTb JAaHHOIO IO MEHbIIEH Mepe OJIHOro
OTTATMBAIOLIErO POJIMKA 32 BBINOJHEHA C BO3MOXKHOCTBIO BXOJda B KOHTAaKT C HapyKHOU
NMOBEPXHOCThIO TpyOuaTtoro m3genus 101 nmns obecriedeHus] OTTATMBAaHUS MO MEHbIIEH Mepe
oxnHOW uactu TpyOuaroro m3genus 101 mo HampaBieHuto Kk 30He 200 aKKyMyJISIUH, KOTAA
ycTpoiicTBO 10 cheMa HaXOMUTCSI B MOJIOKEHUH OCBOOOKIECHUSI.

Tanymue cpencrsa 30 MNPeaNnOYTUTENBHO COAEPKAT MO MEHbIIEH Mepe OIuH
MPOTUBOMNOJOXKHBIA ponuK 31, KOTOpPBIM BO BpeMsl NPUBEACHUS NAHHOIO MO MEHbIIEH Mepe
OHOrO OTTSTMBAIOLIErO POJIMKA 32 BO BpallEHUE PACMOJIOKEH HAMPOTUB COOTBETCTBYIOLIErO
OTTSATHBAIOLIETO POJIMKA 32 OTHOCUTENBHO TpyOuaToro m3nemus 101.

B coorBercTBUM C 1LenecOOOpasHbIM Ha TPAKTUKE BAPUAHTOM OCYIIECTBJICHUS
NPOTUBONOJOXKHBIA pomuk 31 omupaercs Ha ycrponctBo 10 cbema, B TO BpeMs Kak
OTTATUBAKOLIUI POJIUK 32 ONUPAETCsl HA YCTPOUCTBO 20 BBIBOPAYMBAHUS.

Camo coboii pasymeeTcs, HIUTO He MPEMATCTBYET BBITOJHEHHUIO APYTUX KOH(UTrypauuit
TAHyUX cpeAcTB 30 Kak B OTHOLIEHHWM PACHOJOKCHHUS PAa3JIMYHBIX 3JIEMEHTOB, TaK U B

OTHOILICHHUU HCTIOJBb30BaAHUs AJIbTCPHATUBHBIX TAHYLIUX OJ3JCMCHTOB, HAIIPUMEP, TAKHUX KakK



PEMHU UJIU AHAJIOTUYHBIE 3JIEMEHTBI.

Taaymue cpencrBa 30 NpPeAnOYTUTENHPHO (PYHKLUHMOHAIBHO CBS3aHBI C CEHCOPHBIMHU
cpencrsamMu 30, KOTOPBIE BBINOJIHEHBI C BO3MOKHOCTBIO KOHTPOJSI IEPEMELIEHHs] 4YaCTH
TpyOuaroro u3nenus 101 nmo HanmpasiaeHuro k 30He 200 aKKyMYJISLIHL.

B kauectBe mnpuMepa CEHCOpPHbIE CpEACTBa 36 BBINOJHEHbBl C BO3MOXKHOCTBIO
OTIpeAeNeHUs] MOJOXKEHHsI aKCHAIBHOTO KOHIA TpyOuatoro msgenus 101, KOTOpbIH siBIsieTCS
IIPOTUBOMNOJIOXKHBIM IO OTHOLIEHHIO K KOHILY, COEAMHEHHOMY C OTIOPHBIMU CpeACTBaMH 41.

Kpome Toro, tanymmue cpeacrsa 30 coxmepkaT pear 37, KOTOPBIM ONUPAaeTcss Ha
ycTpoicTBO 10 cheMa ¥ BBIMOJHEH ¢ BO3MOXKHOCTBIO OOeCreueHHs mepeMeLieHns TpyouaToro
n3nenus 101 mox npoTuBONONIOKHBIM poNUKOM 31 BO BpeMs nepexoaa ycrpoiictsa 10 cbema u3
TMIOJIOXKEHHUS ChbEMa B MOJIOKEHHE OCBOOOKIEHHSI.

Peryar 37 npennodTUTENbHO NPUBOAUTCS B AEMCTBHE C MOMOLIBIO CPEACTB NPHUBOAA,
cozep KalluX, HAIPpUMeEp, MHEBMATUYECKUN LIUTUHAP.

Hwxasas wacte 22 ycrporictBa 20 BBIBOPAYMBAHUS MOXKET OBITh BBINOJHEHA C
BO3MOKHOCTBK) HAKJIOHA IO KOMAaHAE OTHOCUTENbHO ocu 103 mNpOTSKEHHOCTH, KOraa
TpyOUaTelii 37MeMeHT 23, ONMMPArOIIUIICS Ha HIDKHIOK YacTh 22, HAaXOAWTCS B OMYIIEHHOM
NOJIOXKEHUHU, i obnerdeHusi mnepemerneHuss Tpyouaroro msnmenmuss 101 ot 30HBI 200
AKKYMYJISILIUY 110 HATIPABJICHUIO K BXOAHOMY OTBEPCTHIO 21 Aasst mocTyna.

B BapuaHTe OCyIIEeCTBJIEHHS, MOKAa3aHHOM Ha ¢Qurypax, 30Ha 200 aKKyMyJSIIHU
PacnoyIOKeHa MEXy TSIHYIIUM YCTPOUCTBOM 30 U ONOPHBIMU cpeAcTBaMu 41.

Camo coboli pazymeercsi, HUYTO HE IPEMNSATCTBYET OOECIEYEHUIO0 TOro, YTOOBI BMECTO
5TOro 30Ha 200 akKyMyJISLUH OblIa PacIoNoKeHa MEXIY BXOAHBIM OTBepcTHeM 21 Ut nocTymna
Y UT'OJIBHBIM LIUIMHAPOM 2.

Bo Bpemsi srama BcaceiBaHMsA TsAHylue cpeactsa 30 BbIBEIEHbI U3 KOHTAKTHOI'O
B3aUMOJIeIicTBUS ¢ TpyOuaThM nusnenrem 101.

Kpome Toro, Hacrosimee M300peTeHHE OTHOCHUTCS K CIOCOOy mMmosyueHus: TpyO4aroro
W3J1eUs, BKIIIOYAIOIIEMY :

- 3Tamn M3rOTOBJEeHUs TpyOuaToro u3nenaus 101 mocpeacTBOM MO MEHbLIEH Mepe OTHOTO
UTOJIBHOTO LIUJIUHAPA 2,

- 3Tan crema Tpyduaroro uzgenus 101 Ha akCHANBHOM KOHLIE TIOCPEACTBOM YCTPOMCTBA
10 cprema;

- 3Tam NMepeMelIeHHs aKCHAJTbHOTO KOHIa TpyduaToro usaenus 101 u3 mojoxeHus: cbema
HAa JAHHOM IO MEHbIIEH Mepe OAHOM WUIOJbHOM LUJIUHAPE 2 MO HANPAaBJIEHUIO K MOJIOXKECHUIO
ocBOOOXKIeHHS Ha cTaHIMU 40 [J1s1 JOTTONHUTENbHON 00paboTku Tpyduaroro usnenus 101;

- 3Tam OTTSATMBAHUS IO MEHBbIIEH Mepe OxHOW dvactu Tpybuatoro m3menms 101 ¢
MOMOIUBIO TSAHYIUX Cpeacts 30, KOTOpble BO3AEHCTBYIOT IO KOMAHJE HA HAPYXKHYIO
MOBEPXHOCTh TpyOuaroro msnenusi 101, nist mepememieHust Mo MEHbIIeH Mepe OAHOW YacTH
TpyOuaroro m3nenus 101 k mo MeHbIel Mepe onHOM 30He 200 akKyMy LU,

- JTam BCAchIBaHUS IO MEHbIIEH Mepe OnxHOW dwactu TpyOuaroro wmsnmenus 101,

nepeMeleHHon B 30Hy 200 akkyMyJsiquM, € IIOMOLIBIO BCAChIBAOIIUX CPEACTB IS



NEePEMEILECHUST JAHHOW 4YacTH 4Yepe3 BXOAHOE OTBepcTHe 21 Ajs AOCTynma MmO HAIpPaBJICHUIO K
HIDKHEH dactu 22 ycrpolictBa 20 BBIBOPAYMBAHMS, BBIINOJHEHHOTO C BO3MOXHOCTBIO
KOAKCHAJIbHOTO pa3MelleHus TpyouaToro usaenust 101 1y1st ero BeIBOpauMBaHuUs.

Ha npakTuke ObLIO yCTAaHOBIEHO, YTO M300pETEHME NOCTUraeT HAMEUYEHHOH Lenu |
pelaeT MOCTAaBJICHHbIE 3aJa4M 3a CUET TOro, YTO IPEMJIOKECHBI KPYIJVIOBsA3ajbHAas MAllWHA U
crocod M3roTOBNEHUS] TPYyOUaThIX M3AEIHH, 00eCreunBaoIie BO3MOKHOCTh rapaHTUPOBAHUS
5 PEeKTUBHOrO NepeMelIeHnus] TPyOuaToro M3Jenus K yCTPOMCTBY BBIBOPAYMBAHUS JaXKe B
CJlyyae Ype3MEPHO TSDKENbIX WM JUIMHHBIX TPYOUaThIX U3ETUN.

N3o00peTteHue, 3aqyMaHHOE TAKUM 00pa3oM, TOMYyCKAaeT MHOTOUYHCICHHbIE MOTU(DUKAIIH
U BapHaHTBHl, KOTOPbIE BCE HAXOASATCS B Mpenenax oObeMa NPUWIOKEHHOH (GOpMyJIbI
u300peTeHus;, KpOMe TOro, BCE [ETaJd MOIyT OBITh 3aMEHEHBl JAPYTHMH, TEXHHYECKH
5KBHUBAJICHTHBIMU 3JIEMEHTAMHU.

Marepuaiipl, UCIOJNb3yeMble Ha IMPAKTHKE, a TaKKe BO3MOXKHbIE (OPMBI U pasMepsl
MOTYT OBITb JTFOOBIMH, COOTBETCTBYIOLINMHU TPEOOBAHUSM U YPOBHIO TEXHUKH, MPH YCIOBHH, YTO
OHHM COBMECTUMBI C KOHKPETHBIM NPUMEHEHHEM.

PackpeiTusi m3o0perenuit B mareHTHOW 3asBke HWrammm Ne 102021000014318, Ha
OCHOBAaHMHM KOTOPOH MCHPABIIMBACTCS NPUOPUTET MNAHHOW 3asiBKM, BKJIKOYEHBbl B JTAHHBIN
JOKYMEHT MYTEM CCBLIKH.

B ciydae, korma TEeXHHUYECKHE 3JIEMEHTBHI, yKa3aHHble B JIOOOM MyHKTE (HOpMyJIbI
n300peTeHNs], COMPOBOKAAIOTCS CChUIOYHBIMU MO3ULMSMHU, TAHHBIE CChIJIOYHbIE TO3ULIUN OBLIH
BKJIFOUEHBI C €IMHCTBEHHOH 1EJIbI0 cl1eNaTh 00see NOHATHBIMHU IMyHKTHI (POPMYJIbl H300peTEeHHs,

u COOTBETCTBCHHO, TaKHUC CCBbUIOYHBIC TIO3MIUK HEC OKa3bIBAKOT HHKAKOI'0 BJIMAHUA,

2

BBI3BIBAIOIIECT0 OrpaHUYCHUE TOJKOBAHUA KAaXKIOTO DJIEMEHTA, I/II[eHTI/I(l)I/II_II/IpyeMOI"O B KaQUCCTBC

puMepa MOCPEACTBOM TAKHX CChIJIOYHBIX MO3ULIMMI.



D®OPMYJIA N3OBPETEHUS

1. KpyrnosszanpHas mamuHa (1) [ M3rOTOBIEHHS 4yJIOUHO-HOCOYHBIX M3JEIUN WIH
TOMYy TOROOHOTrO, coiepkallas MO MeHbIIeH Mepe OJUH WIOJbHBIN IuHAP (2), KOTOpBIH
umeer ochb (100) HMIMHApPA U BBHIIOJHEH C BO3MOXHOCTBIO MOJYYEHUs TPyOUaTOro M3aenus
(101), mpu sTOM yka3aHHas KpyriosszaibHas mamnHa (1) conepxkut ycrpoiictso (10) crema,
BBIITOJIHEHHOE C BO3MOKHOCTBIO TNPOXOXIEHUS MEXIY IOJOXKEHHEM CbhEeMa, B KOTOPOM OHO
PACIIONIO’KEHO KOAKCHAJIBbHO BOKPYI YKA3aHHOIO MIOJBHOrO LWIMHApa (2) 1id cheMma
ykazaHHoro tpyOuaroro m3penusi (101) Ha ero akCHaJIbHOM KOHIE C YKa3aHHOT'O UTOJIbHOTO
iHApa (2), ¥ NoJoXKeHUeM il OCBOOOKASHHs yka3zaHHOro TpyOuaroro usaenus (101) Ha
ctaniuu (40) st JOMOJHUTENBHON 00paboTKH ykazaHHOTo TpyOuaToro m3aenus (101), kotopast
pAacIoNOKeHa Ha PACCTOSTHIH B OOKOBOM HANPAaBJICHUH OT YKA3aHHOTO UTOJILHOTO LMHApa (2),
IPY 3TOM Ha yKa3aHHOH cTaHuH (40) TOMONMHUTENbHONW 00pabOTKH HAXOIUTCS YCTPOHCTBO (20)
BBIBOPAYHMBAHMS, COJAEPIKAINEe HWKHIOW 4acTh (22), B BepxXHeill 30He KOTOpOH 0Opa3oBaHO
BXOJHOe oTBepcTHe (21) muist AOCTyma, W KOTOpasl MPOXOAUT BOKPYT COOTBETCTBYIOLIEH OCH
(103) mpoTspKEeHHOCTH, MPHYEM YKa3aHHAs HWXKHAA 4dacTh (22) yka3aHHOro ycrpoiictsa (20)
BbIBOPAYMBAHUS BBIMOJIHEHA C BO3MOJKHOCTBIO KOAKCHAJIBHOTO pPAa3MEIICHUS YKa3aHHOTO
TpyOuaroro usgenus (101) nnst ero BeIBOpAaYMBaHUWS, NPU 3TOM YKa3aHHAS KPYIJIOBSI3AJIbHAS
mammuaa (1) oTiMyaercs TeM, YTO OHAa COAEpPKUT TsHymme cpeacrsa (30), KoTopbie
BO3ACHUCTBYIOT 10 KOMaHIe Ha HAPYXKHYIO IMOBEPXHOCTh YKa3aHHOTO TpyOuaToro m3aenus (101)
U BBITOJIHEHB! ¢ BO3MOXKHOCTBIO OO€CIeueHHs MepeMeIeHrsi 0 MEHbIIeH Mepe OAHOH YacTH
ykazaHHoro tpyOuaroro mspenus (101) k mo meHsweil mepe oxgHoit 30He (200) akKyMysLuy,
npudeM ykKaszaHHoe ycTpoiictBo (20) BBIBOpauMBAaHMS COEAUHEHO C  BCACBHIBAIOLINMHU
CPeACTBAaMHU, BBINOJHEHHBIMH C BO3MOXKHOCTBIO O0O€CIeUeHNs epeMELeHNs] IO MEeHbLIeH Mepe
OIHOM YacTH ykazaHHOro tpyouaroro msgenus (101), mepemerieHHON B yka3aHHyI0 30HY (200)
AKKYMYJISILIMU, 110 HATPABJICHUIO K YKAa3aHHOM HIKHEH dacTH (22) ykazaHHOTo ycTpoiicTsa (20)
BbIBOPAYMBAHUS Yepe3 YKa3aHHOE BXOAHOE oTBepcTHe (21) anst mocrymna.

2. KpyrnossizanpHast Mamuaa (1) mo m. 1, oTuyaromiascst Tem, 4To ykasaHHas 30Ha (200)
AKKyMYJISILIMU PACTIOJIOXKeHa BOJM3U YKa3aHHOTO BXOJHOTO oTBepcTus (21) miist noctymna.

3. KpyrnossizanpHast MamuHa (1) mo omHomy win Oojiee U3 MPeamecTBYOIMUX MyHKTOB,
OTJIMYAIOINASCS T€M, YTO YKa3aHHOE yCTPOHCTBO (20) BBIBOPAUMBAHUS CONEPIKUT YKA3aHHYIO
HIDKHIOIO 4acThb (22) ¥ BEPXHIOK 4aCTh, KOTOPBIE PACIIONIOKEHBI COOTBETCTBEHHO HUKE H BBILIE
POMEKYTOYHOH 30HBI, B KOTOPOH PACHOJOXKEHbI WJIM MOTYT OBITh PACIIOJIOKEHBI OMOPHBIE
cpenctBa (41) s tpybuaroro mnmenust (101), mopmseskarnero BBIBOPAYMBAHHIO, KOTOPOE
NOJBEIIEHO Ha €ro aKCHAJIbHOM KOHLE, NPU 3TOM MPENyCMOTPEH TPyOuaTelid 31eMeHT (23),
KOTOPBII MOXKET OBbITh BCTABJIEH CHU3Y BBEPX TakK, UYTO €r0 BEPXHUI aKCHAJIbHBIA KOHEL OyneT
NPOXOAUTh 4Yepe3 YKa3aHHbI aKCHaNbHbIM KoHel TpyOuaroro wm3genusi (101), koropoe
NOJBEIIEHO K YKa3aHHBIM OIOPHBIM cpencrBaM (41), mocne BcacblBaHWS M3IENHS uepes
yKa3aHHbBIN BEPXHUN aKCHAJBHBIA KOHEL TPyO4aToro 31eMeHTa, Al BBIBOPAYMBAHUS HAM3HAHKY
U37ENUs], KOTOPOE YAEP )KUBAETCS YKa3aHHBIMU ONOPHBIMU cpercTBaMu (41).

4. KpyrnosszanpHas MamuHa (1) mo ogHoMy minu Oosiee U3 MpenIIecTBYOIUX MyHKTOB,
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OTJIMYAIOINASCS TEM, YTO YKa3aHHbIE TAHyIIHe cpenctsa (30) comeprkar Mo MeHbIIEH Mepe OAUH
OTTATMBAIOLINH poJHK (32), COeAMHEHHBIN cO cpencTBamiu (35) nmpusoaa.

5. KpyrnossizanbHas MammHa (1) mo oqHOMy min GoJiee M3 MPEAIIeCTBYOLUINX TyHKTOB,
OTJIMYAIOINASACS TEM, YTO YKa3aHHbIM MO MEHbIIeH Mepe OANH OTTAruBaroIuil ponuk (32)
pacnosokeH BONN3U YKa3aHHOM 30HbI aKKYMYJISILIFH.

6. KpyrnosszanbHast mammHa (1) o oqHOMY mim Gojiee U3 MpeiuecTBYOIUX MYHKTOB,
OTJIMYAIOINAsACS TEM, YTO Hapy»XKHas MOBEPXHOCTb YKAa3aHHOIO IO MeEHbIIEH Mepe OJHOTro
OTTATUBAIOLIErO pojuka (32) BBIMOJHEHA C BO3MOKHOCTBKO BXOJa B KOHTAaKT C HAPYKHOU
MOBEPXHOCTBIO yKa3aHHOro TpyoOuaroro wm3penusi (101) mist obecriedeHHs] OTTSITMBAHMS 1O
MEHbILIeH Mepe OFHON YacTu ykaszaHHOro TtpyOuatoro umsgenust (101) mo HampaBieHUIO K
YKa3aHHOW 30HE aKKyMyJSIIHMH, KOTAa ykKaszaHHoe ycTpoiictBo (10) chema HaxomuTcs B
MIOJIO’KEHUH OCBOOOXKICHHUS.

7. KpyrnossizanbHas mamusa (1) mo oqHOMy miin OoJiee M3 MPeaIIecTBYOMUX TyHKTOB,
OTJIMYAIOINASCS TEM, YTO yYKa3aHHbIe TAHyIHe cpeactsa (30) comepkar mo MeHbIIeH Mepe OuH
NPOTHBOMOJIOXKHBIN posuK (31), KOTOPBIN BO BpeMs MPUBEACHHS YKa3aHHOTO 10 MEHbLIEH Mepe
OJHOTO OTTSTHBAIOLIErO posiuka (32) BO BpalleHHE PACIOJOXKEH HANPOTUB IO OTHOIICHHIO K
COOTBETCTBYIOLIIEMY OTTATHBAMOIEMY pPOJUKY (32) OTHOCHTENIBHO YKa3aHHOrO TpPyO4aToro
usnenus (101).

8. KpyrnossizanbHas MammHa (1) mo ogHOMy min 6ojee U3 MpeAIecTBYOIINX MyHKTOB,
OTJIMYAIOINASACS TEM, YTO YKa3aHHBIA IO MEHbLIEH Mepe OAMH MPOTHUBOMOIOXKHBIH ponuk (31)
ONUpaeTcsi Ha ykazaHHoe ycTpoiicTBo (10) cpema, U TeM, YTO yKa3aHHBIA 10 MEHbIIEH Mepe
OJIMH OTTATUBAIOINUI pouK (32) onupaercs Ha yKa3aHHOE YCTPOcTBO (20) BHIBOpAUMBAHMUSL.

9. KpyrnosszanbHas Mamnsa (1) mo oqHoMy mnu 0ojiee U3 NMpeIiecTBYOUUX TyHKTOB,
OTJIMYAIOIIASACS TEM, YTO YKa3aHHble TsaHymue cpenactsa (30) (yHKUMOHAIBHO CBS3aHBI C
CEHCOPHbIMU CpencTBaMH (36), BBINOJHEHHBIMH C BO3MOXKHOCTBIO KOHTPOJISI NEPEeMEIeHUs
YacTH yKa3aHHOro TpyOuaroro uznenus (101) mo HampaBIeHHUIO K YKa3aHHOM 10 MEHbIIEH Mepe
OJIHOMW 30HE aKKyMYJISILIUU.

10. Kpyrnossizanpraas mammuHa (1) mo omHoMy mitk OoJiee U3 MpeaIiecTBYOIUX MyHKTOB,
OTJIMYAIOINASCS TEM, YTO YKa3aHHble TsHymue cpeacrsa (30) comepxkar pbryar (37), KOTOpBIA
omupaeTcsi Ha ykasaHHoe ycTpoicTBO (10) cheMa M BBIMOJHEH C BO3MOKHOCTBIO OO€CTIeYeHHSI
nepemMeIeHnst ykazaHHoro tpyouaroro msnenus (101) mox yka3aHHBIM MPOTHBOIOJIOMKHBIM
posnmkoM (31) Bo BpeMs mepexosia U3 MOJOKEHUS ChbeMa B MOJIOKEHHE OCBOOOKICHUS.

11. Kpyrnossizaneraas mamuHa (1) mo omHoMy mitn 6oJiee U3 MpeAIecTBYOLUINX MyHKTOB,
OTJMYAIOINAsACS TEM, YTO YyKa3aHHas HIDKHAS dYacTh (22) ykasaHHOro ycrporictsa (20)
BBIBOPAYMBAHUS MOJKET OBITh HAKJIIOHEHA 10 KOMaHAE OTHOCHTENBbHO ykaszaHHOW ocu (103)
NPOTSDKEHHOCTH, TIPU YKa3aHHOM TpyOuaToM 3yieMeHTe (23), omuparomeMcss Ha YKa3aHHYHO
HIDKHIOIO 9acTh (22) M HAXOMAIIEMCS B OIYLIIEHHOM ITOJIOKEHHH.

12. KpyrnossizanpHas MamuHa (1) mo omHoMy nitn GoJiee U3 MpeaecTBYIOMUX MyHKTOB,
OTJIMYAIOINASACS TEM, UTO yKazaHHast 30Ha (200) akKyMyJISILIUH PAaCHOIOKEeHa MEXy YKa3aHHbBIM

TAHYLIMM ycTpoiicTBoM (30) 1 yKa3aHHBIMH ONOPHBIMU cpefcTBaMu (41).
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13. Crioco6 nonydenwnst Tpyouaroro msaenus (101), BKIFOYArO U

- 3Tan u3rotoBineHus Tpydouaroro msaenus (101) mocpeacTBOM 1Mo MeHbIIeH Mepe OTHOTO
UTOJIbHOTO IynuHpa (2),

- JTam cheMa Yyka3aHHoro TtpybOuaroro wusnmenus (101) Ha akcuanbHOM KOHIE
nocpencTsoM ycrpoiictsa (10) crema;

- 9Tam MepeMeleHHs] YKa3aHHOTO aKCHaJIbHOro KOHua TpyOdaroro usgenust (101) u3
NOJIOKEHHUsI ChEMa Ha YKa3aHHOM HMIOJBHOM LIMIMHAPE (2) MO HANpaBICHUIO K ITOJIOKEHHUIO
0ocBOOOKAeHUsT Ha cTaHuuu (40) mist JOMONHUTENBHONH 00pabOTKM yKa3aHHOro TpyO4yaToro
uznenus (101);

- 9Tal OTTATHBAHUS 1O MEHBLIEH Mepe OJHOH 4YacTH yKa3aHHOro TpyO4yaTtoro usmenus
(101) ¢ momompro TsHYmMX cpencts (30), KOTOpbIE BO3NECHCTBYIOT MO KOMAHJE HAa HAPYKHYIO
MOBEPXHOCTh yKa3aHHOro TpyOuaroro m3menusi (101), mia mepemerneHus Mo MeHbLIEH Mepe
oxHoM yacTu Tpyduaroro m3nenus (101) k mo MeHbIel Mepe omHOM 30He (200) aKKyMYyJISILUY,

- STam BCACHIBAHHMS 10 MeHbINEH Mepe OfmHOH dvactu TpyOuaroro mumenmst (101),
nepemerieHHONH B 30HY (200) akKyMyJsLUH, C TOMOIIBI BCACHIBAIOIIUX CPENCTB IS
nepeMeIeHns TaHHOH YacTu 4epe3 BXOAHOe oTBepcTue (21) anmsd mocTyna mo HampaBJICHUIO K
HIDKHel wactu (22) ycrporictBa (20) BBIBOPAUMBAHHS, BBINOJHEHHOTO C BO3MOXHOCTBIO
KOAKCHAIIbHOTO pa3MeleHus TpyouaToro usaenusi (101) nist ero BeIBOpaunBaHMSL.

ITo noBepennocTn
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