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HECYIIyI0 KOHCTPYKIHMIO (2), KOTOpas CIy>KUT ONOpPOH MO MEHbIIEH Mepe OIHOMY HHUTEBOAUTEIIO
(3), umeromeMy mnpomonToBaTyl0 (GOpMy H KpemsmeMycs Ha CBOEM IPOMEXKYTOUYHOM ydacTKe K
HECyIel KOHCTPYKIMH (2) MIapHUPHO ¢ BO3MOXKHOCTBIO TIOBOPOTa BOKPYT COOTBETCTBYIOIIEH ocH (4)
MOBOPOTa, a TaK)Xe MMEIOLIEMYy BOJIM3U CBOErO MPOMOJBHOTO KOHIA KaHal (5) HUTENoAaud K UIliam
BS3AJBHO-(POPMHUPYIOIIEH MAIIUHBI, MPUIEM YCTPOHCTBO HUTEMONAYH CONEPXKHUT ycTpoicTBo (7) ¢
9JIEKTPOMAarHUTHBIM MTPUBOIOM, BO3IECHCTBYIOIIEE 110 KOMaH e Ha YIOMSHYTBIN 110 MEHBILCH Mepe OluH
HUTEBOIUTEND (3) ISt €T0 MOBOPOTA OTHOCUTEIBHO HECYIelH KOHCTPYKITUH (2) BOKPYT COOTBETCTBYIOIIEH
ocH (4) MoBOpOTa M3 HEAKTUBHOTO TTOJIOKEHHS 110 MEHBIIEH MEpe B OJHO aKTHBHOE TIOJIOXKEHHE, KOTOPOE
TTOBEPHYTO I10J] HEKOTOPBHIM YIJIOM OTHOCHTEIBHO YIOMSHYTOTO HEAKTHBHOTO ITOJIOKEHHUS BOKPYT OCH (4)
MOBOPOTA, WM HA00OPOT, IPH 3TOM YCTPOUCTBO C AIEKTPOMArHUTHBIM ITPUBOAOM COJICPIKHUT 110 MEHBILIEH
Mepe OOWH MarHuT (8), KOTOPBIN KPENUTCA K YIOMSHYTOMY IO MEHBIIEH Mepe OJHOMY HUTEBOAUTEIIO
(3), 1 o MeHsbIIEH Mepe OHY IEKTPUIECcKyIo KaTymky (9a, 9b), KoTopast B IONepeyHOM HaIpaBICHUH
CMEXHa C YNOMSHYTHIM IO MEHbIIeH Mepe OAHUM HHUTeBoguTeneM (3) M coeqUHEHA C Hecyllen
KOHCTpYyKIHei (2). YoMsiHyTast o MEHbIIEH Mepe oHa IeKTprdeckas karymika (9a, 9b) BermonHeHa ¢
BO3MOXXHOCTBIO €€ 3JIEKTPONUTAHNUS JUIsl TCHEPUPOBAHUSI MAarHUTHOT'O OIS, KOTOPOE B3aUMOJICHCTBYET C
YHOMSHYTBIM IO MEHBIIEH Mepe OAHUM MarHuToM (8), OCyIecTBIIASA IOBOPOT YIIOMSHYTOTO 110 MEHbBIIEH
Mepe OTHOTO HUTEBOAHUTENS (3) BOKPYT COOTBETCTBYIOIIEH ocH (4) IOBOPOTa OTHOCHTENHEHO HECYIEeH
KOHCTPYKIIHH.
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OIIMCAHUE U30BPETEHUA
2420-559244EA/081
YCTPOMCTBO HUTEIOAAYH JJIA BA3AJIBHBIX MAIIIHAH I TPHKOTAXKA U
T.I1.

JlaHHOe M300peTeHne OTHOCUTCS K YCTPOHCTBY HUTENOAAYH JUIS BSI3AJIbHBIX MAIIUH JJIs
TPUKOTAa U T.II., B YaCTHOCTH, JUJIs1 KPYTJIOBSI3AJIbHBIX MAIIWH JJIs1 TPUKOTAXKa U T.II.

Kak n3BeCTHO, B BSI3QJIbHBIX MAIIMHAX I TPUKOTAXKa M T.I., YTOOBI CHAOIUTH WIJIbI
HUTBIO, KOTOpast COCTaBJISIET ChIPbE [UI IMPOM3BOACTBA HA MPEANPUATUIX—U3TOTOBUTENSAX
BS3AHBIX M3AEJINUN, HUCMONB3YIOT YCTPONCTBA HUTENOMAAYM, COCTOSLINE M3 aJalnTHPOBAHHBIX
3JIEMEHTOB, W3BECTHBIX KaK HHUTEBOJUTEIH, KOTOPBIE PACIOJOXKEHbl B HENOCPEICTBEHHOU
OJIM30CTH OT TOrO MeCTa, B KOTOPOM IMPOUCXOMAUT IMOAa4Ya WMJIM CIYCK, MAIIUHBI, HA KOTOPOM
3a1eHCTBYIOTCS UTJIBI JUTSI IPUEMa HUTH WJIM HUTEH U (JOPMUPOBAHHS HOBBIX TETEJNb BSI3AHUS U
OTCEUYKH paHee COPMHUPOBAHHBIX METENb BA3AHUS.

@DyHKIUS HUTEBOAMTENEH 3aKJIIOYaeTCsl B TOM, YTOOBI Pa3MECTUTb HUTh I HUTH B
MOJIOXKEHUH, MOAXOAALIEM JIsl B3aUMOAEUCTBUSI C WUIJIAMH, KOTOPBIE ABUXKYTCs, OCYIUECTBIISAS
BsI3aHUE IIPU PACCMaTPUBAEMON NTOaYe.

B opHOLIMIMHAPOBBIX KPYIUIOBA3AJIbHBIX MAIIMHAX UTOJbHBINA LIMJIMHAP, KOTOPBIA UMEET
BEPTUKAJBHYIO OCh, OOBIYHO BpAaIaeTcs BOKPYT CBOEH COOCTBEHHOH OCH OTHOCHUTENBHO
HUTEBOJUTENIEH, KOTOPBIE YCTAHOBJIEHbI HAa aAanTUPOBAHHBIX OINOpPaX, NPUKPEIJICHHBIX K
HeCyIlled KOHCTPYKLuU MamuHbl. HenmocpeacTBeHHO mepen TeM MECTOM MAllMHBI, B KOTOPOM
NPOMCXOINT MOAaYa MIIN CIYCK, UIJIbI, KOTOPbIE TOJLKHBI (POPMHUPOBATH BsI3aHHE IPH MOJaue, O
KOTOpPOH HAET pedb, MOAHUMAIOTCS, YTOO NPHUHATH HUTh WJIM HUTH, NOJABaeMble K HHM,
HOCPEICTBOM OJHOTO MWJIM HECKOJbKUX HHUTEBOAUTENEH, a IOTOM OIyCKATCs, YTOOBI
copMupoBaTh HOBBIE NETIM BSA3AHHS HUTBIO WJIM HHUTSAMH, C KOTOPBIMH  HIJIBI
B3aUMOJICHCTBYIOT.

UroObl obecrieynTh MPOWU3BOACTBO BSI3AHBIX H3AEIHI C TIOMOLIBK PAa3HBIX HUTEH,
HaIlpuMep — B3aMMHO OTJUYAKOUIMXCS LBETOB WM TUIIOB — B OAHOM U TOM € MeCTe MOAa4u
WIA CIOycka OOBIMHO WMEEeTCS MEXaHM3M HHTENONAud, COCTOSAIIMA M3 HECKOJIBKHX
HUTEBOJUTENEH, PACTIONOKEHHBIX PAIOM APYT € APYIOM, KaKAbIM U3 KOTOPBIX CIYy>KUT OMOPOU
HUTHU OJHOIO TUIIA.

B obmewm ciyuae, kakaplii HHTEBOAUTENb UMEET MPOJOITrOBaTyI0 (JOpMY, a HA OTHOM U3
CBOUX MPOAOJIBHBIX KOHIIOB, KOTOPBIA HANpAaBJIEH K UTOJbHOMY LWJIMHADPY, OH UMEET KaHal,
00bIHO 00pa30BaHHBIA Majol TPYyOKOH, depe3 KOTOPYIO MPOIYCKAT HHUTH, MOIJIEKAIIHE
MOZla4ue K UIJIaM.

B nenom, KaXablii HUTEBOAWTEIb MOKHO I€peMelmarh IO MEHbLIEW Mepe B JABa
MOJIOXKEHUSI. B HEAKTUBHOE IIOJIOKEHHE, B KOTOPOM OTHPABISAEMBbI KOHELl HUTU 3TOrO
HUTEBOAUTENS OTCTOMT OT pabodeld 0OJacTU WIJ, TaK YTO OHM HE MOTYT NPUHUMATh HUTH,
OTIPABJIIEMBIE 5TUM HUTEBOAUTENEM, U B AKTHUBHOE IOJIOKEHUE, B KOTOPOM OTIPaBJISIEMBbIN
KOHeIl HUTH 3TOr0 HUTEBOJIUTEINS HAXOAUTCS OJIMKE K UTOJIbHOMY LIWIMHAPY, TO3BOJISISL UIJIAM,

KOTOPBIC ABUIKYTCs, OCYLICCTBJIAA BA3AHUC IIpU ToAgave, O KOTOpOI>'I HUACT pe4ib, NPUHUMATH



HUTH, OTIPABJISIEMbIE HUTEBOJUTENIEM.

Jlnsg HEKOTOpBbIX BUAOB BSI3aHUS, HANpUMEp — B IUIATUPOBAHHOM BSI3aHUHU, OJUH
HUTEBOAUTENb TPEOYETCS PACIIONOKUTh B HEKOTOPOM MPOMEKYTOYHOM TOJOKEHUH, YTOOBI 1aTh
UIJIaM BO3MOJKHOCTBH IOAOUpATH J1B€ HUTHU HAa Pa3HBIX BBICOTAX TaK, YTO OHU caMu OyayT
pacnosaraTeCsi B rOJOBKE UIJIbI B TOYHBIX MOJOXKEHUSIX, UMesl OIHY HUTb, BUIUMYIO Ha JINLEBOU
CTOPOHE U3JIeNHsl, a APYTYK HUTh — BUAMMYIO HA U3HAHOYHON CTOPOHE U3JENUs, HA CAMOM JeJie
cozmaBass d>¢QexT IIaTHpOoBKH. B 3TOM ciydae, mo MeHbIIeil Mepe, HEKOTOpbIE U3
HUTEBOAMTENIEH MEXaHHU3Ma HUTENONAYH JOJIKHBI OBITh BBIMOJHEHBI PACIONaraéMbIMU B JIBYX
AKTHUBHBIX IOJIOKEHUSAX: MEPBOM AKTUBHOM IOJOXKEHHH, KOTOPOE COOTBETCTBYET AKTUBHOMY
MOJIO’KEHHUIO, ONPENEeNIEHHOMY paHee, U BTOPOM aKTHBHOM IOJIOKEHUM WU MPOMEXYTOUYHOM
MOJIO’KEHUH, TAK)KE U3BECTHOM KaK «IIOJOXKEHHE MIIATUPOBKI.

B ofmem cnydae, MeXaHM3Mbl HHUTEIOAAYH, MPHMEHSEMbIE B HACTOSIIEE BpEMs B
OJIHOLIWJIMHAPOBBIX KPYIJIOBSA3AJIbHBIX MalllMHAX Ui TPUKOTaXKa U T.I., COCTOSAT U3 MHOKECTBA
HUTEBOAMTENIEH, KaXIbIi W3 KOTOPBIX HMEET NPOIOJTOBaTYI0 (POpMy, KPErsuxcsi CBOMM
IIPOMEXYTOYHBIM yYaCTKOM K Hecyllled KOHCTPYKLUHU LIAPHUPHO C BO3MOKHOCTBIO MOBOPOTA
BOKPYT OCH TIOBOPOTA, KOTOpasi OOBIMHO SABISIETCS OOIIEH At BCEX HUTEBOIUTEIEH.

Ilepexon pasnuuUHBIX HUTEBOAWUTENEH W3 HEAKTUBHOIO IIOJIOKEHUS B AaKTUBHOE
MOJIO)KEHHE WJIM B aKTHBHbIE IOJOKEHHUS] JOCTUraeTcs IMOCPEACTBOM MEXaHUYECKUX WU
MTHEBMATHUYECKUX WU 3JIEKTPOMArHUTHBIX MCTIONHUTEIbHBIX MEXaHU3MOB.

MexaHn4eckre WCIOJTHUTENbHbIE MEXaHU3MBbIL, B OOIIEM ClIydae COCTOSIINE U3 CHCTEM
pBIYaroB WM 3aMKOB, 0OecreunBasi BBICOKYIO TOYHOCTh paboOThl, HMEIT HENOCTATOK,
3aKJTFIOYAIOIUNCS B CJIOKHOCTH UX U3TOTOBJIEHUS U COOPKH.

IIneBMaTHYeCKHE MCIONHUTEIbHBIE MEXAHU3MbI, IPEAyCMaTpuBas O4YEHb IPOCTYIO
cOOpKy, UMEIOT HEAOCTATOK, 3AKIIOYAIOLIMICS B IMOCTOSHHOH HEOOXOIMMOCTH HAJIMYUS CETH
pacIpenesneHus CKaToro BO3ayxa.

UroObl pemuTh 3TH NpoOJieMbl, pa3pabOTaHbl HUTEBOAMTENIM, KOTOPbIE HMEIOT
SJIEKTPOMArHUTHBIN MPHUBOJ MOCPEICTBOM HAMOTKH 3JIEKTPHUECKHX KaTyLIeK Ha HEKOTOPOM
y4acTKe KaX/I0r0 HUTEBOAMTENS U TIOCPENCTBOM pACIONOXKEHHsT MarHuTOB Ha CTOPOHY
HUTEBOAMTENIEHl TakUM o00pa3oM, YTO OTAENbHBIH HMCTOYHUK 3JIEKTPONHUTAHUS KAaTYIIEK,
NOTPYKEHHbI B MarHUTHOE I0Jie, T€HEpPUPYEeMOE€ MAarHUTaMH, BbI3bIBAET HHAMBHIYaJbHBIM
MOBOPOT HUTEBOJUTENEH BOKPYI COOTBETCTBYIOIIEH OCH MOBOPOTA OTHOCHUTENBHO HECyLlen
KOHCTPYKLUHU, 4TOOBI OHH MOTJIM NEPEHTH W3 HEAKTUBHOTO IIOJIOKEHHS] B MEPBOE AKTUBHOE
MOJIOKEHHE. B 3TUX HUTEBOAUTENAX, MPOMEXYTOUHOE IIOJIOKEHHE WM BTOPOE AKTHUBHOE
MOJIOKEHUE TMOJYYar0T MOCPEACTBOM MEXAHUYECKOrO yNopa, KOTOPBIA OrpaHUYMBAET MOBOPOT
COOTBETCTBYIOILETO HUTEBOAUTEIIS.

N3—3a HempephlBHBIX nedopMainii, o0yCaaBIMBaeMbIX JBH)KEHUEM HUTEBOIUTENICH, B
STUX HUTEBOAUTENSIX, XOTsI OHUM U NPENyCMaTpPUBAIOT TIOBBIIEHHYIO MPAKTUYHOCTb B
SKCIUTyaTaLUU M BBICOKYIO TOYHOCTD PaOOTHI, 3a4acTyI0 HAOII0AaeTCsl YCTAIOCTHOE pa3pyLIeHHe
Kabenel, KOTOpble COEOUHSIOT KAaTYIIKH, PACIONOKEHHbIE HA HUTEBOAMTENSIX, C UCTOYHUKOM

BJIEKTPOIUTAHUS.



Ilenpt0o nmaHHOrO W300pPETEHUs] SBJSIETCS pPELIEHHE BBIEONUCAHHBIX —IMPoOieMm,
MO3BOJISIFOINEE pa3padoTaTh YCTPOWCTBO HUTENONAYM JJIsl BA3AIBHBIX MAIIWH IS TPUKOTaKa U
T.IL., KOTOPOE€ COXPaHSET MPEHMYINeCTBa B KOHTEKCTE TOYHOCTH M BOCIPOM3BOAUMOCTH,
TUNUYHBIE JUIA  SJEKTPOMArHUTHOTO TMPHUBOAA, M TPU 3TOM TapaHTUPYET BBICOKYIO
JOJTOBEYHOCTh W HANEKHOCTh, HE TpeOysh YacThIX BMELIATENBCTB I TEXHUYECKOTO
00CTyKUBaHMSI.

B pamkax »TOil menu, 3amada H300peTEHHS COCTOMT B TOM, 4TOOBI paspadorarb
YCTPOWCTBO, 3aHUMAEMOE KOTOPBIM MPOCTPAHCTBO, HE BbI3bIBAET MPOOJIEM BO BPEMsi MOHTaKa
Ha BSI3QJIbHOW MAIIWHE JJisi TPUKOTaXa U T.1I.

Jlpyrast 3amada H300peTeHHsl COCTOMT B TOM, 4TOOBI pa3paboTaTh yCTPOWCTBO,
yIpPaBJICHHUE KOTOPBIM, U KOHTPOJHPOBAHHE KOTOPOTO BO3MOXKHO C MOMOIIBIO 3JIEKTPOHHBIX
CPEInCTB.

JlononHUTENbHAS 3a/1a4a U300pPETEHUsI COCTOUT B TOM, YTOOBI MPEIJIOKHUTh YCTPOHUCTBO,
KOTOPOE MOYKHO U3TOTOBUTH C KOHKYPEHTOCIIOCOOHBIMHU 3aTPAaTaMH.

JTa 1enb TOCTUTAETCS, & TAKXKE 3TH U APYTHE 3aJa4H, KOTOPbIE CTAHYT MOHSATHEE UCXONS
U3 HIDKECJIEAYIOIIETO, PEIIaoTCs MOCPEICTBOM YCTPOHCTBA HUTENOAAYH JUTS BSI3AJIbHBIX MALITHH
IUI TPUKOTaXka M T.I., KOTOPOE COAEPKUT HECYIIYI0 KOHCTPYKIIHMIO, CIYKAaIyl0 OIOPOH IO
MEHBLIEH Mepe OTHOMY HHTEBOIUTEII0, HMEIOIIEMY IIPOIOJITOBATYIO (POPMY M KpEersIeMycsl Ha
CBOEM IPOMEXYTOYHOM YYacCTKe K YIOMSHYTOH HeCylled KOHCTPYKIHH IHapHUPHO C
BO3MOXKHOCTBIO TIOBOPOTa BOKPYI' COOTBETCTBYIOLIEH OCH IMOBOPOTA, a TAaKXKe HMEIIIEMY
BOJNIM3M CBOEro MPOAOJIBHOTO KOHI[A KaHajl HHUTENOJAauu K HUIJIaM Bs3albHO—(OpMUpYOIei
MAIlUHBl, MPU O5TOM HPEAYCMOTPEHO YCTPOHCTBO € 3JEKTPOMATHUTHBIM IIPHBOIOM,
BO3EHCTBYIOLIEE 110 KOMaH/le Ha YIIOMSAHYTBIM 10 MEHbIIEH Mepe OAUH HUTEBOAUTEIND ISl €T0
IIOBOPOTAa OTHOCUTEJIBHO YIIOMSIHYTOH Hecylleil KOHCTPYKIMM BOKPYT COOTBETCTBYIOLIEH OCU
NIOBOPOTa M3 HEAKTUBHOI'O IOJOXKEHUS IO MEHbIIeH Mepe B OJHO aKTHBHOE IOJIOKEHHUE,
KOTOpOE€ TMOBEPHYTO TOA HEKOTOPbIM VIJIOM OTHOCHTEJIBHO YIOMSHYTOIO HEAKTUBHOTO
NIOJIOXKEHUSI BOKPYT YIOMSIHYTOM OCH TOBOPOTA, WJIM HAOOOPOT, OTJIMYAKOLIETrOCs TEM, YTO
YIOMSTHYTO€ YCTPOWCTBO C 3JIEKTPOMATHUTHBIM MPHUBOAOM COIEPIKHUT IO MEHbILIEH Mepe OIuH
MarHuT, KOTOPBIA KPEMUTCS K YIIOMSHYTOMY IO MEHbLIEH Mepe OTHOMY HUTEBOIHTENIO, H IO
MEHBLIEH Mepe OTHY SJEKTPUIECKYIO KaTYIIKY, KOTOpasi B MOMEPEYHOM HAIPABJICHUH CMEXKHA C
YIOMSTHYTBIM IO MEHBIIEH Mepe OJHUM HUTEBOAMTENIEM U COCIUHEHA C YIOMSHYTOH Hecylien
KOHCTPYKLIMEH, NpUYeM YIOMsHyTas MO MEHbLIEH Mepe OIHa DSJEKTPUYeCKas KaTyIlKa
BBIITOJIHEHA C BO3MOXKHOCTBIO €€ SJIEKTPONHTAHUS Ul Te€HEPHUPOBAHUS MArHUTHOTO IIOJIS,
KOTOPOE B3aMMOJACHCTBYET C YIOMSHYTBIM IO MEHbIIEH Mepe OIHUM MarHUTOM, OCYINECTBIISS
MOBOPOT YIOMSIHYTOT'O 110 MEHBLIEH Mepe OHOTO HUTEBOAUTENSI BOKPYT COOTBETCTBYIOLIEH OCH
MOBOPOTA OTHOCUTEJIBHO YIIOMSIHYTON HECYIEH KOHCTPYKLIMH.

JIONOJTHUTENbHBIE XapAaKTEPUCTHKU U TPEUMYINECTBA M300PETEHHUs] CTAHYT SICHEE W3
OMHUCAHMs MPEANOYTUTENIbHOTO, HO HE HCKIIOYHTEIBHOTO, BapHaHTAa OCYIIECTBIICHUS
YCTPOHCTBA HHUTENONAYH, COOTBETCTBYIOIIErO M300pETeHNIO, H300pak€HHOIO0 B KadecTBE

HEOrpaHUYUTECIIbHOI'O MPUMEPA Ha NIPpUJIara€MbIX 4€PTEkKaAX, IMIPU 3TOM.



Ha ¢ur.l mnpencraBieHO NEPCHEKTHBHOE H300paK€HNE YCTPOWCTBA HHUTENONAYH,
COOTBETCTBYIOLIETO N300PETEHUIO, MIUTIOCTPUPYIOLIEE JIUIIb TPU HUTEBOIUTENS, TOKa3aHHbBIE B
TPEX pa3HbIX paboUnX MOJIOKEHUSAX,

Ha (ur.2 npeacraBieH BUJ YCTPOHCTBA coryiacHO ¢wur.l, mpu 3TOM 4acTh €ro yjaajeHa,
YTOOBI JIy4Ille POUIUTIOCTPUPOBATE KOMIIOHEHTHI Y3714 HUTEBOJUTENEH;

Ha ¢ur.3 mnpencrasieH Bua COOKy YCTPOHCTBA, COOTBETCTBYIOLIETO MPENbIAyIINM
yepTexam,

Ha ¢ur.4 npencraBieH BUI CBEPXY YCTPOKCTBA cornacHo pur.1—3;

Ha (ur.5 npencrasieH B COOKY HUTEBOAUTEIS,

Ha (ur.6 npencraBieH BUI CBEPXY HUTEBOIUTENS COrNIacHO (ur.S;

Ha ¢ur.7 mpencrasieH BuA COOKY KOMIIOHEHTAa YCTPOWMCTBA, COOTBETCTBYIOIIETO
N300pETEHHIO;

Ha (ur.8 mpencrasieH BUI CBEPXY KOMIIOHEHTA cOrJiacHo ¢dur.7;

Ha ¢ur9—I11 mnpencraBieHbl BUabl COOKY, Ha KOTOPBIX HEKOTOPbIE KOMIIOHEHTHI
yIaJeHbl, YCTPOHCTBA, COOTBETCTBYIOLIETO M300PETEHNIO, U KOTOPbIE 3a0CTPSIFOT BHUMAHUE Ha
Pa3HBIX Pa0OYNX MOJOKEHUSIX HUTEBOAUTEIIS,

Ha ¢ur.12 mpencraBieHa CXeMa CPEACTB YIPABICHHS W ONEPATHBHOTO KOHTPOJIS
MOJIO’KEHNEM HUTEBOAUTENS, TOBOPAUYNBAEMOI0 BOKPYT COOTBETCTBYIOIEH OCH ITOBOPOTA.

OOpamasich K NMPHUBEIEHHBIM YepTelkaM, YCTPOHCTBO HHTENOAAuH, COOTBETCTBYIOINEE
n300peTeHnI0, OOO3HAYEHHOE B LIEJIOM MNO3MLHMEH 1, COmepKUT HECyIlyr KOHCTPYKLHIO 2,
CXEMAaTHYECKH IIOKa3aHHYK NYHKTUPHBIMU JIMHUSAMH TOJNBKO Ha (Ur.3 U BBIIOJHEHHYIO
Kpersiiieics K Hecyllell KOHCTPYKLMU BsI3aJbHOW MAIIMHBI JUIsl TPUKOTa)Xka U T.II. B MeCTe
MAalIUHBI, A€ NPOUCXOAUT MoAada Wiu cnyck. Hecymas kOHCTpyKuust 2 CIy>XKUT OMOPOH IO
MEHbIIEH Mepe OTHOMY HHTEBOIMTENIO 3, KOTOPbIH MMeeT MPOAOITOBaTyI0 (OpMy U KPEImUTCs
Ha CBOEM INPOMEKYTOYHOM YYacCTKEe K HECyllel KOHCTPYKLHMH 2 IIAPHUPHO C BO3MO>KHOCTBIO
MOBOPOTAa BOKPYT COOTBETCTBYIOLIEH OCH 4 TOBOPOTA.

B wmumocTtpupyeMoM — BapuaHTe ~— OCYINECTBJIEHHS ~ YCTPOWCTBO  HHUTENOAAYH,
COOTBETCTBYIOLIEe M300PETEHUI0, COCTOUT M3 TPEX HHUTEBOIUTENEH 3, pacHoJOKEHHBIX OOK O
OOK, HO KOJIMYECTBO HUTEBOIAUTEICH 3 MOXKHO M3MEHSTb B COOTBETCTBHH C TpeboBaHMsMU. B
YaCTHOCTH, YCTPONUCTBO HUTEMOAAYH, COOTBETCTBYIOIEE N300PETEHUIO, MOXKET COIEPIKATh AaKe
JUIIb OIUH HUTEBOJUTEND 3.

Kasxnplit HUTEBOAUTEND 3 MMeeT BOJIM3H OJHOTO U3 CBOMX MPOIOJIBHBIX KOHIIOB KaHAM 5
HUTETIONIAYX K UIJIaM BsizaibHO—(opMupyromell MammiuHbl. Kak 1 B HUTEBOAUTENSIX U3BECTHOTO
TUMA, 3TOT KaHAJI 5 HUTH MOXeT ObITh OrPaHHYEH BHYTPH TPYOKH 6, KOTOpas Kpemurcs K
NPOAOCJIBPHOMY KOHIy HUTEBOAUTENs 3, MpelHAa3Haue€HHOMY [UIsl HalpaBJeHMsl K WUIOJbHULIE,
KOTOpasi B KPyIJIOBSI3aJbHBIX MAIIWHAX JUJIsl TPUKOTaKa U T.I. COCTOUT M3 UTOJIbHOTO LIUJIUHAPA.

Y CTpONHCTBO HUTENOAYH, COOTBETCTBYIOIIEE N300PETEHUIO, CONEPIKUT YCTPOHUCTBO 7 ¢
3JIEKTPOMArHUTHBIM TIPUBOAOM, BO3JEHCTBYIOINEE MO KOMAaHJE HA KaXIblil HUTEBOAUTENb 3,
9TOOBI BBI3BATH €0 OBOPOT OTHOCUTEIBHO HECYIell KOHCTPYKIMH 2 BOKPYT COOTBETCTBYIOIIEH

ocH 4 MOBOPOTA C LENbIO MOJYUEHHUs IEPEXOIHOIO OBOPOTA COOTBETCTBYIOLETO HUTEBOAUTENS



3 U3 HEAKTUBHOIO MOJIOXKEHUs, B KOTOPOM NPOAOJIbHBIA KOHELl HUTEBOAUTENS 3, OCHALEHHBIN
TpyOKOH 6, HaXOOUTCSA B TOJIOKEHUH, KOTOPOE OTCTOUT OT pabodel 00JacTH WINT MAIIWHBI,
94TOOBI MPEAOTBPATUTH NMOAOOP HUTH, OTHpPABIseMOIl uepe3 TPyOKy 6, Ha YacTHU WIJ, KOTOpBIE
JBUKYTCsl, OCYILECTBJIsAs B3aHUE B PACCMAaTPUBAEMOM MECTE IMOJAa4U WM CIyCKa IO MEHbLIEH
Mepe B OHO aKTHUBHOE IOJIOKEHHUE, KOTOPOE MOBEPHYTO IOJ HEKOTOPBIM YIJIOM OTHOCUTEJIBHO
HEaKTUBHOTI'O MOJIOKEHUSI BOKPYT OCH 4 TIOBOPOTA, IIPU 3TOM IPOAOJIbHBIN KOHEL HUTEBOJUTES
3, OCHAILEHHBII TPYOKOH 6, HAXOAUTCS B MOJOXKEHHH, KOTOpoe Ommke K paboueit obmactu uri
MAaIIuHbI, 4TOOBI O0ecrneYnTh MOoAOOp HUTH, OTIPABJISIEMON 4depe3 TpyOKy 6, Ha YacTH WIJI,
KOTOPBIE ABMXKYTCS, OCYILECTBIISAS BI3aHUE B pACCMATPUBAEMOM MECTE MOJa4YM WM CITyCKa.

B cootBercTBUM € HM300peTeHHMEM, YCTPOWCTBO 7 C 3JIEKTPOMATHUTHBIM TMPUBOJOM
COZIEPIKUT 10 MEHbLIEH Mepe OAUH MATHUT 8, KOTOPBIM KPENUTCA K KaKAOMY HUTEBOAUTEINO 3,
U, N0 MeHbIIEH Mepe, OAHY OJJEKTPUUECKYHO0 KaTywky 9a, 9b, koropas B momnepeuHoM
HaIMpaBJICHUU CMEKHA C OAHUM HUTEBOAUTEIEM 3 M COEAUHEHA C HECYILIEeW KOHCTPYKLHEH 2.
Kak nokasaHo Ha uepTekax, 3JIEKTpHUUecKasl KaTyllKa WM dJIeKTpuueckue KaTywmku 9a, 9b B
MONEPEYHOM HAIPABICHUH CMEXHBI C KAKJIbIM HUTEBOJUTENEM 3 BAOJb HANPABIEHUs, KOTOPOE
napajyieIbHO OCH 4 MOBOPOTA. YTNOMsIHYTas MO MEHBbIIEH Mepe OfHa 3JIEKTpPUYecKas KaTyllKa
9a, 9b, MoxeT OBbITH BBIOJHEHA C BO3MOKHOCTBIO €€ 3JIEKTPONMUTAHHSL, YTOOBI T€HEpUPOBAThH
MAarHUTHOE II0Je, KOTOPO€ B3aMMOJEHCTBYET C MAarHUTOM 8§, OCYINECTBJsAsI IMOBOPOT
COOTBETCTBYIOLIErO HUTEBOAUTENSA 3 BOKPYT COOTBETCTBYIOLIEH OCU 4 MOBOPOTA OTHOCUTEIBHO
HECyIedW KOHCTPYKLUMU 2 C LEJbI0 OCYINECTBICHHUs Mepexofa O5TOr0 HUTEBOAMUTENS U3
HEAKTUBHOI'O IMOJIOKEHHsI B YIIOMSIHYTO€ 0 MEHBLIEH Mepe OAHO aKTUBHOE IOJIOKEHHE, WIH
HA00OpOT.

HureBopgutenu 3 npeAanoOYTUTENBHO KPEMATCA K HECYLIell KOHCTPYKLUHU 2 IIAPHUPHO C
BO3MOJKHOCTBIO ITOBOPOTA BOKPYT OZHOM M TOH e ocu 4 moBopoTa, Oyay4H yCTaHOBIEHHBIMU
Ha OJJHOM U TOM € BaJly, KOTOPBII — CBOEH OCBIO — ONPEAEINAET YIIOMIHYTYIO OCh 4 IOBOPOTA.

He mensist cyT zena, 3aKkIOYarOImEencss B TOM, YTO — B 3aBUCHMOCTH OT TpeOOBaHMI K
cpabaThIBAaHUIO YIIOMSIHYTOTO HUTEBOIUTENS 3 — HA OAHOM U TOM K€ HUTEBOAMTENE 3 MOXKHO
pPacnoyiOXKUTh HECKOJBKO MAarHUTOB, B WJUIFOCTPUPYEMOM BApHUAHTE OCYILECTBJICHHUS HMEETCs
€AUHCTBEHHBII MAarHUT 8 I KaXXAOr0 HUTEBOAUTENS 3. YIOMSHYTBI MAarHuT 8 KPEmuTCs K
y4acTky 10 COOTBETCTBYIOLIErO HUTEBOAUTENS 3, PACHOJIOKEHHOMY Ha MNPOTHUBOMNOJOKHOU
CTOPOHE OTHOCHTEJBHO KaHajla 5 HUTU WM HUTEH, T.€., HAPOTHB TPYOKH 6 MO OTHOLICHHIO K
ocH 4 NOBOPOTa HUTEBOAUTENS 3.

Jns ynobcrea, ydactok 10 HuTeBOmMTENS 3, KOTOPBIM CIY)KUT OMOPOH MAarHury 8,
SBJISIETCSl IO CYLIECTBY IJIACTUHYAaTBIM M Ipecekaercs cemioMm 11, kotopoe Bmemaer
COOTBETCTBYIOIEH MAarHUT 8. YNOMsAHYTbIM y4acTOK 10 HuTeBOauTENs 3 MNPEANOYTUTEIBHO
W3TOTOBJIEH U3 (POPMOBAHHOTO CHHTETUYECKOTO MaTepHaa.

B npenmodyrurenbHOM BapuaHTe, I KAXAOrO HUTEBOAUTENS 3 MNPENyCMOTpEHa
COOTBETCTBYIOILAsl Mapa 3JEKTpUUeCKUX KaTyuiek 9a, 9b, mpuueMm kaknas mapa KaTyllek
COCTOUT M3 JBYX OJJIEKTPHUUECKHX Karymek 9a, 9b, xkoropele oOpaimieHsl K JABYM

MIPOTUBOIIOJIOKHBIM I'PaHsAM ydacTka 10 COOTBETCTBYHOIIETO HUTEBOAUTENSA 3, KOTOPBIN CIIYyKUT



ONOpPOM MarHury 8.

O6e osnextpuyeckne KaTymku 9a, 9b kaxmoil mapbl 3NEKTPUUECKUX KaTyLIEK
pPacnoyIOXKEHbl TaK, YTO UX OChb NEPHNEHAUKYJSPHA NPOTHUBOIOJIOXKHBIM IpaHsM ydacTka 10,
KOTOpOMY IpuaaHa (opma IIacTUHBI, COOTBETCTBYIOIIETO HUTEBOAUTENS 3, KOTOPBIN CIY>KUT
OMNOPOM MarHury 8.

B wmmrocTpupyeMoM BapuaHTe OCYIIECTBICHHMs OOe dJIeKTpuueckue karymku 9a, 9b
KaXJ10} mapbl KaTyllek COOCHbI. B 4acTHOCTH, BCe pa3iMuHbIe dJIeKTpUUecKue KaTtyiku 9a, 9b
YCTPOWCTBA HUTETIOAAYH, COOTBETCTBYIOLIETO U300PETEHHIO, COOCHBI.

Ecnu yCcTpoiCTBO HUTENOAA4YM CONEPKUT IO MEHbIIEH Mepe JBa HUTEBOAUTENA 3,
pacronokeHHbIX OOK 0 OOK, TO — B WLeNsAX ynoOCTBa — MPEOyCMOTPEHBI 3JEMEHTBI IS
S5KPaHUPOBAHMUsI MArHUTHOIO TOJIs, PACHOJIOXKEHHBIE MEXKAY [ABYMs 3JIEKTPUYECKUMU
KaTtymkamu 9a, 9b, koTopple MHpUHAINIEXKAT ABYM IapaM B3aUMHO pPa3HBIX BSJEKTPUYECKUX
KaTyLIEeK, BO3AEHCTBYIOIINE HA MarHUTBl 8 JIByX CMEXHBIX HUTEBOAMTENEH 3 TakUM 0Opasom,
4TO cpabaThIBaHHE OTHOTO HUTEBOAUTENS 3, MPUBOAUMOTO B IEHCTBHE MTOCPEACTBOM HCTOYHHKA
3JIEKTPONIUTAHUSL Tapbl 3JIEKTPUUECKUX KaTymiek 9a, 9b, He mpemarcTByeT cpabaTbIBaHUIO
CMEKHOT'O HUTEBOIUTEIS 3 WIIM HE HApyIIaeT 3To cpabaThIBaHue.

DKpaHUPYIOLUE 3JIEMEHTBl B MPEANOYTUTE]BHOM BapUaHTE COCTOST M3 MIACTHH 12,
M3TOTOBJIEHHBIX U3 (PEPPOMArHUTHOTO MaTepHaja, KOTOpPbIE MEPIIEHAUKYISPHBI OCH 4 TOBOPOTA
HUTEBOJUTENIEH 3 U COEIUHEHBI C HECYLIEH KOHCTPYKLUeEH 2.

B nmpeumyliiecTBEeHHOM BapHaHTe 3JIEKTpUUecKue KaTymku 9a, 9b, BoznelicTByromue Ha
MarHuThbl JBYX CMEXHBIX HHUTEBOAUTENEH 3, COeAMHEHBl C OOEMMH IPOTHBOIMOJIOKHBIMH
rpaHsMU TOU K€ IUIACTUHBI 12, KOTOpas COCTABJIAET OAUH U3 SKPAHUPYIOLIUX 3JIEMEHTOB.

Takum oOpa3oM pocTuraercss NPEHMMYLIECTBO YHpPOLIeHHs COOpPKH —yCTpoOicTBa
HHUTENOAAYH, COOTBETCTBYIOINErO M300pPETEHMIO, M COXPAHEHHs €ero radapuTOB MajbIMU B
HaNpPaBJIEHUH, KOTOPOE MapajuieIbHO OCH 4 IOBOPOTA, TEM CAMBIM YIIPOLIAsl €r0 pa3MeLleHue Ha
MallliHe, KaK BO BPEMsl POESKTUPOBAHMUSI, TAK M B BpeMsi COOPKH.

Jlis ynoOcTBa, Kaxnmas U3 3JIEKTPUYECKUX KaTymek 9a, 9b cocTouT w3 OMHOrO WM
HECKOJIbKUX OOMOTOYHBIX TPOBOJOB, M3TOTOBJIEHHBIX M3 3JIEKTPONPOBOIHOTO MaTepHaa,
CIUPAJIbHO HAMOTAHHOTO BOKPYT OCH 3JIEKTPUYECKOH KaTyiiku 9a, 9b 1 HanoxeHHOro Ha OJHY
rpaHb TIUIACTHHBI 12, KOTOpas COCTaBise€T OAMH U3 OJKPAaHUPYIOIIUX BJIEMEHTOB. JTa
KOH(HTrypauus 1 KOMIIOHOBKA 3JIEKTPUYECKUX KaTymiek 9a, 9b Takke crnocoOCTBYeT NMPUIaHUIO
YCTPOHCTBY  HUTENOAAYH, COOTBETCTBYIOIIEMY H300pDETEHHIO, HYKHBIX pPa3MepOB B
HaIpPaBJIEHUH, KOTOPOE MapajuieIbHO OCH 4 OBOPOTA.

B npennouyrutenbHOM BapuaHTe, O MEHBIIEH Mepe, ONWH U3 HUTEBOAUTENEH 3 MOXKET
MOBOPAYMBATBCsI MO KOMAaHAE BOKPYI COOTBETCTBYHKOILIEH OCH 4 TMOBOpPOTa HeCylleu
KOHCTPYKLMU 2 W3 HEAKTUBHOIO IOJIOKEHHUs MO MEHbLIEH Mepe B OAHO NEPBOE AKTUBHOE
MOJIOXKEHUU U IO MEHBbLIEH Mepe B OAHO BTOPOE AKTUBHOE MOJIOKEHUE, KOTOPOE HAXOMUTCS
MEXAY HEaKTUBHBIM IOJIOKEHUEM H ITEPBBIM aKTUBHBIM IOJIOKEHUEM, HJIH HA00OPOT.

Ha nmpunaraembix 4eprexkax, TIA€ YCTPOHCTBO HUTENOAA4YH, COOTBETCTBYIOLIEE

N300pETEeHNIO0, TIOKA3aHO B LIEJIOM, KKABIM W3 TPeX HUTEBOAUTENEH 3, KOTOpbIE IMOKAa3aHBbI,



pacrojiokeH B OJHOM W3 3THX Tpex MoyoxeHwi. B wactHoctw, Ha ¢ur.3, HUTEBOAUTEND 3,
pPacmoJIOKEHHBIM  C33aM, HAaxXOAUTCS B HEAKTUBHOE IIOJIOKEHUM, HUTEBOAWUTENb 3,
PacIOJIOXKEHHBIM CIEPEAH, HAXOAUTCS B NEPBOM AKTHUBHOM IIOJIOKEHUU, & HUTEBOAUTEND 3,
PacCIoOJIOXKEHHBIM MEXIYy HUMH, HAXOAUTCSI BO BTOPOM aKTUBHOM IOJIOKEHUU WIIN B MOJIOKEHUN
atupoBku. Ha ¢ur.9—11 noxasaHel Tpu NOJOXKEHUs, AOMYyCKaeMble HUTEBOJUTENEM 3.
KonkpertHee, Ha (ur.9 nokasaH HUTEBOAUTEb 3 B HEAKTUBHOM MOJIOKeHHH, Ha ¢ur. 10 mokazaxn
HHUTEBOJWTENb 3 BO BTOPOM aKTHBHOM IOJIOKEHHH WM MOJOKEHWU TUIATHPOBKH, a Ha ¢ur.11
MOKa3aH HUTEBOAUTEIb 3 B IEPBOM aKTUBHOM IOJIOKEHUH.

Crnenyer OTMETUTb, YTO, IPOMEKYTOYHOE MOJIOKEHUE MOXKET ObITh MPEAYCMOTPEHO ISt
KaXJTOTO HUTEBOAMTEJISI 3 HITH TOJIBKO JUISI HEKOTOPBIX M3 HUX B COOTBETCTBUU C TPEOOBAHUSIMHL.

Jnst ynoOCTBa, YCTPOWCTBO HHUTENOAAYH, COOTBETCTBYIOLIEE HM300PETEHUIO COAEPIKUT
cpenctsa 13 st 0OOHAPY KEHUS YIIIOBOTO MOJIOKEHHS MO MEHBIIIEH Mepe HUTEBOAUTENCH 3, ISt
KOTOPBIX MPEAYCMOTPEHA BO3MOKHOCTD ABUKEHUS BO BTOPOE AKTUBHOE MOJIOKEHUE.

B npeanouruTensHOM BapuaHTe cpencta 13 mns oOHApYKEHHUS YIJIIOBOTO MOJIOKEHHUS
HuTeBONUTENEe 3 comep:karT nmerekrop Ha 3pdexre Xosua, KOTOPBIH HAXOMUTCS MEKIY
HUTEBOAUTENEM 3, MOJJIEXKALUM YIIPABJICHHUIO, U HECYIIEH KOHCTPYKLUEH 2.

Konkpernee, nerexktop Ha 3¢dexre Xojuta COOEPKUT MATHUTHBIA 3JeMEHT 14,
COCTOSALIUM, HAIPUMEP, U3 MAJIOTO MarHuTa, KOTOPBIN HAJIO>KEH HA y4aCTOK COOTBETCTBYIOLLErO
HUTEBOAUTENS 3, M COOTBETCTBYIOIIMN JIMHEWHBbIH MarHUTHBIA natuuk 15 Ha sddexre Xomna,
KOTOPBI PAaCHOJIOKEH Ha JJIEKTPOHHOM IuiaTte 16 ympaBieHus, COEAWHEHHOM C HeCylleu
KOHCTpyKLUeH 2.

OnexTpuueckue KaTymku 9a, 9b coenuHeHbl ¢ 3IEKTPOHHOM Miatoi 16 ynpasieHwus,
KOTOpasi OZlaeT MUTAHUE Ha AJIEKTPUYECKUe KaTyIKH 9a, 9b 1 mo3TOMy ABMKET HUTEBOAUTEIH
3 B COOTBETCTBUU C MPOTrPaMMON BsI3aHMsI, KOTOpas 3apaHee 3a/1aHa B 3JIEKTPOHHOM 3JieMeHTe 17
yIpaBJIeHUS, OCYLIECTBISIIOIEM KOHTPOJIb 32 PabOTON MaIIWHBI, Ha KOTOPOH PacCIONIONKEHO
YCTPOWUCTBO HUTEMONA4H, COOTBETCTBYIOIEE H300PETEHHIO.

VYTI10BO€ NOJIOKEHNE HUTEBOAUTENEH 3, A KOTOPBIX MPEAYCMOTPEHO BTOPOE AKTUBHOE
MOJIOKEHUE, aKTUBUPYETCS U YIIPABJSAETCS MOCPEACTBOM CHUCTEMBI YIIPABJIEHUs B 3aMKHYTOM
KOHType OOpaTHOH CBSI3M, CXEMATHYECKU MOKa3aHHOH Ha ¢ur.12 m oOO3HAYEHHOW B LEJIOM
no3unuend 18, ¢ MOMOIIBK 3JIEKTPOHHON IIaThl 16 ympaBieHUs, KOTOpas COEIUHEHa CO
cpeactBamu 13 st 0OHAPYKEHUS YIJIOBOTO MOJIOKEHHSI HUTEBOAUTENS 3 U KOTOPast YIIPaBIIsieT
HCTOYHUKOM NMUTAHUS 3JIEKTPUYECKUX KaTyiiek 9a, 9b B 3aBUCUMOCTH OT BEJIMYHMHBI [IOBOPOTA,
OoOHapy’KMBaeMOl YHNOMSHYTBIMH cpenctBamMu 13 st obnapykenus. Ilo cymectBy, B
3aMKHYTOM KOHType OOpaTHOH CBsi3u cHCTeMbl 18 ympaBieHUss 3HAa4YeHHE, KOTOpOe
COOTBETCTBYET YIJIOBOMY [IOJIOKEHHIO HUTEBOAUTENS 3, OOHApPY>KEHHOMY JINHEHHBIM
MarHUTHBIM JaTdukoM 15 Ha sddexte Xomnna, cpaBHUBAETCS C OMOPHBIM 3HAUYEHHEM, KOTOPOe
COOTBETCTBYET JKEJIAEMOMY YIJIOBOMY IOJIOXKEHHIO, KOTOPOE€ MOXKET OBITh 3aIlIOMHEHO 3a CYET
caMo0Oy4eHHs B 3JIEKTPOHHOM 3JIeMeHTe 17 ympaBiieHHus, a Pa3sHOCTb MEXKAY 3THMU JBYMs
3HAYECHUSIMU UCIIOJIB3YIOT - MOCPEICTBOM MPONOPLUOHAIBHO—UHTErPaIbHO—

muddepenumansroro (ITHMJ1) xkorTponnepa 19 — ang nogaum NUTaHMUS HA Mapy 3JIEKTPUUECKUX



Katymek 9a, 9b cOOTBETCTBYIOIIETrO HUTEBOAUTENSA 3 C LENbIO N3MEHEHHUs YIJIOBOTO MOJIOXKEHMUS
YIOMSIHyTOI'O HUTEBOAUTENSA 3.

Pabora ycTpoiicTBa HUTENOAa4yW, COOTBETCTBYIOIIEIO H300pPETEHHIO, OYEBHIHA U3
BBILICONUCAHHOIO U NPOWJUIIOCTPUPOBAHHOIO, & B YAaCTHOCTU, OYEBUAHO, YTO IOCPEACTBOM
UCTOYHHUKA 3JIEKTPONMUTAHUS Tapbl 3JEKTPUUECKUX KaTyliek 9a, 9b MOXXHO MHAMBHIYaIBHO
IPUBOJAUTh B IEHUCTBHUE COOTBETCTBYIOLIMI HUTEBOAUTENDb 3, PACHOJIOKEHHBIM MEXIy HHUMH,
BbI3bIBAsl €r0 IMEPEXO] U3 HEAKTUBHOIO IIOJIOXKEHUS B IEPBOE AKTUBHOE IIOJIOKEHUE WM BO
BTOPOE aKTUBHOE IMOJIOKEHHE, U HA0OOPOT, BbI 3aBHCUMOCTH OT Pa3IMYHBIX MPOU3BOACTBEHHBIX
TpeOOBaHUI.

Ha npakTuke, 31€eKTpOHHBIN 31eMeHT 17 ynpaBiieHus, KOTOPbIN OCYLIECTBISET KOHTPOJIb
3a pabOTOl MaIIMHBI, MTOAET MUTAHHE — TIOCPEICTBOM 3JICKTPOHHOH TiaThl 16 ynpaBieHus — Ha
pas3jMuHble Mapbl 3JEKTPUUYECKUX KaTyliek 9a, 9b Ha OCHOBE NpeaBapUTENbHO 3aJaHHBIX
NpOrpaMM BsI3aHUs, YTOOBI MEPEMECTUTh B NEPBOE AKTUBHOE IIOJNIOKEHHH WM BO BTOpPOE
AKTUBHOE IIOJIOKEHWE HUTEBOAUTENM 3, KOTOpbIE JOJDKHBI IIOAAaBaTb HUTH K UIJIAM,
IABIKYIIMMCS, OCYIUECTBJIsAA BsA3aHUWE, B MeECTe€ MOJAYM WU CIyCKA, IJ€ PacCHOIOXKEHO
YCTPONCTBO HUTENOAAYH.

Cnenyer oTrMeTuTh, 4TO Onaromapsi 3JIEKTPHUECKUM Kartymkam 9a, 9b, koropsie
FeHEPUPYIOT MAarHUTHOE MOJIe, TOCPEACTBOM YE€ro OCYLIECTBIISIETCS WHAUBUAYAJIbHBINA OBOPOT
HUTEBOAUTENEH 3, U CBsI3aHbl CO CTATUYHBIMU KOMIIOHEHTAMH, COCTOSIIMMHU U3 IUIACTUH 12,
YCTPOWCTBA HUTENOAAYH, MPOOJIEMbI YCTAIIOCTHOTO PAa3pPYLICHHUS 3JIEKTPUIECKUX OOMOTOYHBIX
IIPOBOZIOB NPU MOJade MUTAHUS Ha 3JIeKTpudeckue KaTywku 9a, 9b ne BozHukarot. Ilo sToi
NPUYHHE, YCTPOWCTBO HUTENOAAYH, COOTBETCTBYIOLIEE U300PETEHNIO, 00aiaeT — HECOMHEHHO
— OonblLIel HAEKHOCTBIO U JOJNTOBEYHOCTBIO, Y€M M3BECTHOI'O TUIIA YCTPONHCTBA HUTEMOJAYH C
3JIEKTPOMArHUTHBIM CpabaThIBAHHEM.

ITomMuMO 3TOro, KOHKpeTHasi KOMIIOHOBKA 3KPAHMPYIOIIUX 3JEMEHTOB, COCTOSIINX W3
IacTUH 12, U WX TpUMEHEHHue ISl NMPUAAHUS OIOpPBl 3JEKTPUUYECKUM Karymkam 9a, 9b
NO3BOJISIFOT M30€KaTh MOMeX cpadaThIBAHUIO MEKAY CMEKHBIMA HUTEBOAUTESIMU 3 U TPU 3TOM
UMETh [pPUEMJIEMOE IIPOCTPAHCTBO, 3aHMMAEMOE€ YCTPOWCTBOM HMTENOJA4H, BIOJb
HaIpaBJIeHUs, KOTOPOE NapajljieIbHO OCH 4 MOBOPOTA.

Ha npaktuke oOHapyk€HO, 4YTO YCTPOMCTBO HHTENOJA4YH, COOTBETCTBYIOLIEE
M300pETEeHNI0, TIOJHOCTBIO JOCTHIaeT IIOCTABJICHHON IeJIH, TOCKOJIbKY OHO COXpPaHSeT
NpPEeuMyIeCTBa  M3BECTHOIO THUMA  YCTPOWCTBA  HUTENOJAYUM C  BJIEKTPOMAarHUTHBIM
cpabaTblBAHHEM — B CMBICIIE TPOCTOTHI MOHT&)Xa W OpraHu3aluu paboThl, €€ TOYHOCTH H
BOCIIPOM3BOAUMOCTH, & KPOME TOr0, FAPaHTUPYET MOBBIIIEHHYH) JOJITOBEYHOCTh U HAJIEKHOCTD,
COKpamasi KOJHMYECTBO BMEINATENbCTB JUI TEXHHYECKOrO OOCIYKMBAaHUS YCTPOWCTBA,
HEOOXOIUMBIX IS MOJAEPKaHUs €ro (PYHKIIMOHAIBHOCTH.

Taxum 0Opa3oM, npeaAsioskeHHOe YCTPOMCTBO HUTEMOAAYN JOMYCKAET MHOTOYNCIIEHHBIE
MoIU(UKAIMA M W3MEHEHHUs, NMPHYEM BCE OHU HAXOAATCS B paMKax oObeMa NpPUTA3aAHHUI
npugaraeMoi popMyJibl H300pETEHHST; TaK, HAIIPUMep, AJIsT KaXKIOr0 HUTEBOAUTENS 3 BO3MOXKHA

CAUHCTBCHHAA KaTyllka, a (bopMa KAaTYHICK MOXET OTJINYAaTbCsA OT LIHJ'IHHI[pHHGCKOﬁ, KOTOpas



MOKa3aHa, MOMHMO 3TOrO, BCE MOAPOOHOCTH MOXKHO 3aMEHUTh JAPYTUMH — TEXHUYECKU
OKBUBAJICHTHBIMHA — 3JICMCHTAMMU.

Ha IpaKTHUKE, NpPHU YCJIOBUH, YTO OHU COBMECTHUMBI C KOHKPCTHBIM MPHUIIOXKCHUCM,
NpUMEHseMble MaTepHajbl, a TakXKe pPa3sMepbl, MOTYT ObITb JIIOOBIMH B COOTBETCTBHH C
TpeOOBAHUSMH M COCTOSIHUEM YPOBHS TEXHUKH.

Ceenenusi, onyOJIMKOBaHHbBIE B MTAJIbSIHCKON MaTeHTHOW 3asiBke Ne 102017000057890,
Ha OCHOBE KOTOPOI HUCIIPAIINBAETCS] MPUOPUTET AAHHOM 3asBKH, BKIIOYEHBI CHOJIAa MIOCPEACTBOM
CCBIJIKH.

Tam, roe 3a TEXHUYECKUMHU MPHU3HAKAMH, YIOMHUHAEMbIMH B (opMmyJie H300peTeHus,
CICAYHOT CCBbUIOYHBIC MO3UIHUU, 5THU CCBUIOYHBIC IMO3ULHK BKIIFOYUEHBI C eL[I/IHCTBeHHOﬁ EJIBbKO
MOBBIICHUA JOCTYIMIHOCTHU OJid T[MOHUMAHHA (I)OpMy.]'IbI 1/1306peTeH1/1$1, U TIO3TOMY TaKUE
CCBUIOYHBIE MO3ULMKU HE OKAa3bIBAOT OIrPaHUYUTCIIBHOC BJIMAHHUE HAa MHTECPNPETALUIO KaXKAO0r'o

JJIEMEHTA, I/II[eHTI/I(l)I/IL[I/IpyeMOFO B KQUE€CTBEC MPUMEPA TAKUMHU CCHIJIOYHBIMU MO3ULTUSAMU.
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D®OPMYJIA U3OBPETEHUS

1. YcrpolicTBO HUTENOAAUN AJIs BA3AJIbHBIX MAIIMH JJI TPUKOTAXKa U T.I1., COAEPIKaLLEee
HECYINYI0 KOHCTPYKLHMIO (2), KOTopas CIyXUT ONOPOH IO MEHbIIEH Mepe OJHOMY
HUTEBOIUTEINIO (3), UMEIIIeMy MPOAOITroBaTy0 (GOpMy U LIAPHUPHO KPEIsIeMycsi Ha CBOEM
IPOMEKYTOYHOM YYacTKe K YIOMAHYTOH Hecylued KOHCTPYKIMH (2) ¢ BO3MOXHOCTBIO
IIOBOPOTAa BOKPYT' COOTBETCTBYyIOIIEH OCH (4) MOBOPOTa, a Takke MMEIoIieMy BOJIH3H CBOErO
IPOJOJBHOIO KOHIA KaHal (5) HUTENojauu K WIJiaM BsI3IbHO—(OPMHUPYIOLIEH MAIlWHbI, TPH
5TOM TPEAYCMOTPEHO YCTPOHCTBO (7) € 3JEKTPOMATHUTHBIM TPUBOJOM, BO3AEHCTBYIOIIEE IO
KOMaHJie Ha YNOMSIHYTBIH MO MEHbIIEH Mepe OAMH HHUTEeBOIUTENb (3) IUIs €ro MmoBOpOTa
OTHOCHUTEJIbHO YIOMSIHYTOH Hecymeil KOHCTpyKuuu (2) BOKPYT COOTBETCTBYIOIIEH ocH (4)
NOBOPOTa M3 HEAKTUBHOIO TMOJIOXKEHUS 1O MEHBbIIeH Mepe B OIHO AaKTHBHOE MOJIOKEHHE,
KOTOpPOE€ TOBEPHYTO TOA HEKOTOPBIM VIJIOM OTHOCHTEIBHO YIIOMSHYTOIO HEAKTHBHOTO
MOJIOXKEHUSI BOKPYT YIIOMSIHYTOH ocH (4) moBOpOTa, MM HA00OPOT, OTJIMYAKOLIEECS TEM, YTO
YIIOMSTHYTO€ YCTPOHCTBO C 3JEKTPOMATHUTHBIM MPHUBOIOM COIEPIKHUT IO MEHbLIEH Mepe OAHMH
MarHuT (8), KOTOPBIH KPEMHUTCS K YIIOMSHYTOMY TI0 MEHbIIEH Mepe OHOMY HUTEBOAMTENO (3),
U 1O MEHbLIEH Mepe OIHY JJIEKTPUYECKyro Karymky (9a, 9b), xoropas B mnomepedyHom
HANpaBJICHUH CMEKHA C YIOMSHYTBIM IO MeHbIIell Mepe omHuM HuteBomuteneMm (3) u
COEAMHEHA C YIOMSHYTOM HeCylled KOHCTPYKImeH (2), mph 3TOM YIOMSIHYTasl 10 MEHbLIEH
Mepe OfHa 3NeKTpuyeckast Karymka (9a, 9b) BbIIOIHEHA C BO3MOJKHOCTBIO €€ 3JIEKTPOIMUTAHUS
11 TEHEPUPOBAHMS MArHUTHOTO TIOJIS, KOTOPOE B3aUMOAEHCTBYET € YIOMSHYTBIM 110 MEHBIIEH
Mepe OAHUM MarHuToM (8), OCyIIECTBIIsIsl MOBOPOT YIOMSHYTOIO IO MEHbBIIEH Mepe OIHOTrOo
HuTeBONUTENSA (3) BOKPYT COOTBETCTBYIOIIEW oOcU (4) MOBOPOTA OTHOCHUTENBHO YIOMSIHYTOM
HeCcylIer KOHCTpyKUuH (2).

2. VcrpoiictBo mo 1.1, ormiuuaromeecss TeM, YTO YIOMsSHYTble HHUTeBoAuTenu (3)
IIAPHUPHO KPEIATCSl K YHNOMSHYTOH Hecyuieldl KOHCTPYKIMU (2) C BO3MOXHOCTBIO ITOBOPOTA
BOKPYT OIHOMU U TOM ke ocH (4) MOBOPOT.

3. YcerpoiicTBo 1o n.1, otnuyaromeecss TeM, 4TO YIOMSIHYTBIN [0 MEHbLIEH Mepe OAUH
marHuT (8) kpenurcs K ydactky (10) cOOTBETCTBYIOIIETO HUTEBOIUTENS (3), PacroNOKEHHOTO
Ha MPOTHBOIIOJIOKHOW CTOPOHE OTHOCHTENBHO YIOMSHYTOrO KaHana (5) HUTH WM HUTEH Mo
OTHOIICHHUIO K YIIOMSIHYTOM OcH (4) MOoBOpOTA.

4. YCTPOWCTBO MO OIHOMY WJIM HECKOJIbKUM M3 MPEAbIIYIINX MYHKTOB, OTJIHYAIOIIEeCs
TEM, YTO JJIsl K&KIOrO U3 YIOMSHYTBIX HUTEBOAHTENEH (3) MpenycMOTpeHa COOTBETCTBYOIAS
napa 3JeKTpudeckux karymek (9a, 9b), koropbie oOpaleHs! K ABYM MPOTUBOMOJIOKHBIM IPAHIM
yuactka (10) cooTBeTCTBYIOIIEr0 HUTEBOAUTEINS (3), KOTOPBIN CIYKHUT OMIOPOH YIIOMSHYTOMY T10
MEHbLIEH Mepe OHOMY Maraury (8).

5. YcTpoiicTBO MO OAHOMY WJIM HECKOJBKUM U3 MPEIbIAYLINX ITYHKTOB, OTIMYAIOIIEECs]
TeM, 4TO YNOMsIHYThIH y4dacTok (10) HureBoamrens (3), cayKamuil OMopoi YIOMSHYTOMY IIO
MEHbLIEH Mepe OTHOMY MarHuty (8), sSBiseTcs MO CYINECTBY IUIACTHMHYATHIM U ITEPECceKaeTCs
cenioM (11), koTopoe BMeIIaeT COOTBETCTBYIOINEH MarHuT (8), mMpu 3TOM YIOMSIHYTHIE JIBE

snekrpuueckue karymku (9a, 9b) pacmonokeHbl Tak, YTO HUX OChb HEPHEHIUKYJSPHA
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NPOTHBOMNOJOXKHBIM TpaHsaM yuactka (10) coorBercTByromiero HureBoautens (3), KOTOPBIH
CJIY>KUT OMOPOH YIOMSIHYTOMY MarHury (8).

6. YCTpOICTBO MO OAHOMY MJIM HECKOJIBKMM U3 MPEAbIAYLIMX NYHKTOB, OTJINYAOLIEECs
TE€M, YTO YIOMSIHYThIE JBE 3JIEKTpUUecKue Karymku (9a, 9b) coocHsL

7. YCTpONCTBO MO OAHOMY MJIM HECKOJIBKMM U3 MPEAbIAYLIMX NYHKTOB, OTJINYAOLIEeCs
TEM, YTO YIOMSIHYTBIH MO MEHbLIEH Mepe OIUH HUTEBOAUTENb (3) COAEPIKUT IO MEHbIIEH Mepe
ABa HUTEBOAUTENS (3), B3AUMHO CMEXHBIX B MONEPEYHOM HAIPABIEHUU.

8. YCTpoicTBO O OHOMY WJIM HECKOJBbKUM U3 MPeNbIIyIIUX MyHKTOB, OTIHYAIOLIEeCs
TE€M, YTO OHO COAEPKUT 3KPAHHUPYIOIHE MArHUTHOE IOJI€ 3JIEMEHTBI, PACIOIOKEHHBIE MEXKIY
IBYMS 3JIEKTpUYECKUMH Katymkamu (9a, 9b), koTopele BO3MEHCTBYIOT Ha MarHuThl (8) IByX
CMEXKHBIX HUTeBOIUTENEH (3).

9. YCTpoICTBO MO OAHOMY MM HECKOJNBKUM U3 MPEAbIAYIINX MYHKTOB, OTJIHYAOLIEecs
TEM, YTO YIOMSIHYThIE SKPAHHPYIOLINE 3JIEMEHTbI COCTOAT M3 MIACTHH (12), M3TOTOBJIEHHBIX U3
(beppOMarHUTHOrO Martepuana, KOTOpble MEePIEHIUKYJSIPHBI YIIOMSIHYTOH ocH (4) moBopoTa U
CO€JIMHEHBI C YIIOMSIHYTOH HecyIlel KOHCTpyKLueh (2).

10. YeTpoicTBO MO OAHOMY MJIM HECKOJIBKUM M3 IMPEAbIAYIIUX MyHKTOB, OTIMYAOIIEeCs
TeM, 4YTO 3yeKkTpudeckre karymku (9a, 9b), Bo3nelcTByrOIME HA MarHUTHI (8) ABYX CMEXKHBIX
HuTeBoauTeneit (3), coenuHEeHbl ¢ O0EUMH MPOTHUBOIOJIOKHBIMU T'PAHSIMH TOH K€ TUIACTHHBI
(12), koTopasi COCTaBISsIET OIUH U3 SKPAHUPYIOLIHX 3JIEMEHTOB.

11. YeTpoicTBO MO OAHOMY MJIM HECKOJIBKUM U3 MPEAbIAYLINUX IyHKTOB, OTJINYAIOLIEEeCs
TEM, YTO KaX/asi U3 YIOMSHYTBIX 3JIeKTpUdeckux karyuiek (9a, 9b) cocrout no mMeHblueil Mepe
U3 OJHOrO 3JEKTPONPOBOIHOTO OOMOTOYHOrO NPOBOAA, CHUPAJbHO HAMOTAHHOTO H
HAJIO’)KEHHOT'O Ha IPaHb YIIOMSHYTOH racTusl (12), KOTOpasi COCTaBiIsIeT OMH U3 YIIOMSHYTHIX
5KPAHUPYIOLIUX 3JI€MEHTOB.

12. YcTpoicTBO MO OAHOMY MJIM HECKOJIBKUM U3 MPEABIAYLUINX MyHKTOB, OTINYAI0INEEeCs
TEM, YTO 1O MEHbLICH Mepe OAMH U3 YIOMSHYTBIX HUTeBOAUTENEH (3) MOXKET MOBOPAYHBATHCS
10 KOMaH/ie BOKPYT COOTBETCTBYIOLIEH ocu (4) OBOPOTA OTHOCHTEIBHO YIIOMSIHYTON HecyInen
KOHCTPYKLUH (2) U3 YIOMSIHYTOTO HEAKTHBHOTO MOJIOKEHHS IO MEHbIIEH Mepe B OHO MEepPBOe
aKTUBHOE TOJIOKEHHE U IO MEHbLIeHl Mepe B OJHO BTOPO€ aKTHBHOE IOJIOKEHHUE, KOTOpOoe
HaXOAUTCS MEXIY YIOMSHYTBHIM HEAKTHUBHBIM IOJIOKEHHUEM U YIIOMSHYTHIM NEPBBIM aKTHBHBIM
MOJIO’KEHUEM, HJTH HA00OPOT.

13. YcTpoiicTBO MO OHOMY WJIM HECKOJIBKMM U3 MPEAbIAYLIUX MYHKTOB, OTJIUYAIOLIEECs
TEM, 4TO OHO comepkuT cpenctsa (13) mis oOHapyKeHHs YIJIOBOTO IMOJIOKEHHUs O MEHBIIEH
Mepe OHOTO U3 YIOMSIHYTBIX HUTEBOAHTENEH (3) BOKPYT COOTBETCTBYIOLIEH ocH (4) moBOpoTa
OTHOCHUTEJIbHO YIIOMSIHYTOW HEeCyIlei KOHCTpyKuuH (2).

14. YCcTpOoCTBO MO ONHOMY WJIM HECKOJIBKMM U3 MPEAbIAYLIUX MYHKTOB, OTJIUYAIOLIEECs
TeM, 4TO YIoMsiHyTble cpeactsa (13) ans oOHapyskeHus: conepskat aerekrop Ha d3¢pdexre Xoma,
KOTOPBIM HAXOIUTCS MEXAY YIOMSHYTBIM, IO MeEHbIIEH Mepe OIHMM M3 YIOMSHYTBIX
HUTeBOAUTENEH (3) M YIOMSIHYTOM HecyIuel KOHCTpyKuuei (2).

15. YcTpoicTBO MO OMHOMY WJIM HECKOJIBKMM U3 MPEAbIAYLIUX MYHKTOB, OTJIUYAIOLIEECs
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TEM, YTO YIOMSIHYTBIH NIeTekTop Ha 3>(dexte Xoina COAEp>KUT MArHUTHBIA 3yeMeHT (14),
HAJIO’KEHHBIN Ha YIOMSIHYTBIN 10 MEHbIIEH Mepe OIUH HUTEBOAUTEND (3), U COOTBETCTBYIOLIHI
JTUHENWHBbIH MarHuTHbIM natduk (15) Ha sddexre Xomna, pacmoNOKEHHbIH Ha YIOMSHYTOH
HecyIel KOHCTPYKIUH (2).

16. YcTpOHCTBO 1O OJHOMY WJIM HECKOJIBKUM M3 MPEAbIAYIINUX MyHKTOB, OTINYAIOLIEeCs
TE€M, 4YTO OHO COHEPXXHUT OSJEeKTPOHHyr0 miaty (16) ympaBieHus, KOTOpas IOAAeT
HJIEKTPONUTAHNE Ha YIOMSHYThbIE 3JekTpuueckne katymku (9a, 9b) B cooTBeTCTBHH C
nporpamMmoii 00paboTkH, KOTOpas 3apaHee 3a1aHa B 3JIEKTPOHHOM 3yiemenTe (17) ynpaBieHus.

17. YcTpoiCTBO MO ONHOMY WJIM HECKOJBKUM U3 MPEAbIAYIINX MyHKTOB, OTJIMYAI0LIEeCs
TEM, YTO YIJIOBOE IMOJIOKEHHE YIOMSHYTOrO, MO MEHbLIEH Mepe, onHOro HureBomutens (3)
AKTUBUPYETCS] M YIIPABJISETCS C TIOMOLIBIO YIOMSIHYTOH 3JIEKTPOHHOH miathl (16) ynpasieHus,
KOTOpasi COEAMHEHa CO YIOMsHYThIMU cpenactBamu (13) 1isi oOHapyskeHUs YIJIOBOTO
NOJIOXKEHUSI YIOMSHYTOTO 10 MeEHbIIeH Mepe ONHOro HureBoauTens (3) W ympasisier
UCTOYHUKOM THUTAHUS 3JIEKTPHUYECKHX Karymek (9a, 9b), Mexnay KOTOPbIMH pacIOOXeH
YIOMSHYTBIH IO MEHBbLIEH Mepe OIWH HUTEBOAHWTENb (3), B 3aBHCUMOCTH OT BEIMYHHBI
NIOBOPOTA, OOHAPYKUBAEMOH YIIOMSIHYTBIMHU cpencTBamu (13) mist oOHapy keHus.

ITo noBepenHocTn
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