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pa30opku MHOTOCIIONHBIX 3ekTpuueckux 1enei (100). MHorocnoifHas anekrpudeckas menb (100)
cocTaBieHa W3 M3OMAMUOHHBIX cioéB (100.1), muHEHHBIX MPoBOAHUKOB (80), PacIoIOKEHHBIX MEXKIY
M3OJIALIMOHHBIMU CJIOSIMH C HEO0053aTeIbHO BKIIOYEHHBIMH B HUX W30JIMPOBAHHBIMH MPOKIIAIKAMU JIJIs
CTPYKTYpHOTO BBIIpsiMiIeHHsI. BrieneHnsie anekrpudeckue 3neMeHTs! (200) coennHeHbl ¢ yKa3aHHOU
KOHCTPYKIMEH 4yepe3 3JIeMEeHThl KOMIUIeKTa. Komruiekr comepkut nepembruku (90), BcTaBHbBIE TaiiKu
(10), crynenuarsie Brynku (20), Brynku (30), BunTH (40) ronoBku c¢ pe3nOoi, BUHTHI (50) romoBku
MWIAHIPOB JUTsl IPYTUX BapHUAHTOB OCYIIECTBIICHUS, BUHTOBBIE IPOOKH (60), COeNMHUTEIbHBIE BUHTHI
(70) n rue3ma (400) mns oObemUHEHHS TPEXCTOPOHHUX SIIEMEHTOB C yKazaHHBIM KoHTypoM (100),
00ecCIIeunBaIOIINM XOPOIIHH AJIEKTPUIECKUI M MEXaHUUECKUI KOHTAaKThI ¢ HUM. Hacrosiiee nzo0perenue
MO3BOJIIET aBTOMATH3UPOBATh COOPKY MM pa30OpKy MHOTOCIOMHBIX anekrpudeckux nemnei (100) c
TTOMOIIIBIO TIPOMBIIUIEHHBIX pOOOTOB.
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KOMIUIEKT JJISI ABTOMATU3IUPOBAHHOUM CBOPKU WU PA3BOPKU
MHOI"OCJIOMHBIX DJEKTPUUECKUX LEIIEU

OITMCAHUE
O06nacTh TEXHUKH, K KOTOPOH OTHOCHUTCSI H300pETEHNE

Hacrosamee wn300peTreHne OTHOCHUTCS K KOMIUIEKTY, HWCIONB3YEMOMY IS
aBTOMATH3UPOBAHHOW COOPKH WM Pa30OpKH MHOTOCIIOMHBIX 3JICKTPHUUECCKUX
nernei. OCHOBHAst TeXHMYECKass 00JacTh, K KOTOPON OTHOCUTCS H300pETCHHE,
OPHUEHTHUPOBAHO HA YCTAHOBKY HA HUX COOPHBIX ITWH W AIEKTPHUECKHAX DJIEMECHTOB.
Bonee koHKpeTHO, HAacTOsAIIEE H300OPETEHNE OTHOCUTCS K MHOTOCJIOWHBIM TITHHAM,
B KOTOPBHIX TPOBOMAAIIANA MaTEpPHall, T.C. KOMIUICKTYIOITHE MACTaH, COTJACHO
M300pETEHNIO, HAHOCAT Ha CIOMCTHIE W30JMPYIOIINE OCHOBAHHUSA TaKUM 00pa3oM,
yT00Bl (DOPMHUPOBATH JKETAEMBIC MPOBOMASIIAEC PHUCYHKH B CIIOSIX JIMHEWHBIX

ITPOBOTHUKOB, MPOJIOXKEHHBIX BHYTPH H30JHUPYIOIMINX OCHOBAHHMIA.
Texnunueckas npodiiema

Pacnipenenurenbable IUTH, UCHOIB3yeMble B IIKadax >MeKTPUUECKUX MIKadoB,
XOPOIIIO U3BECTHBI B JAHHOW 00J1aCTH TEXHUKHU. Takue TaThl ¢ COOTBETCTBYIOIIUMHU
KOJIbIIAMHM  YCTAHOBJICHBI JUISl  PACpPENCiICHUA OSJEKTPOIHEPTUU W 3alUTHI
AJICKTPUYECKONW IIETH BE3JIe, OCHAICHHBIX, B OCHOBHOM, BBIKIIIOUATEIIAMH,
MPEPHIBATENISIMU TOKA 3aMBIKAHUS W MOJOOHBIMHU 3JICKTPUUECKUMU 3JIEMECHTAMU,

YK€ U3BCCTHBIMH B HaHHOfI 00J1aCTH TEXHUKH.

OcHoBHasi TexHUYeckas mpobjiemMa, HaOMOJaeMas TPU H3TOTOBJIEHUM TaKUX
pacrpenenuTeNbHbIX TJINT, 3aKJII0YaeTcss B TOM, YTO mpoiecc cOOpKH Bce elle
TpeOyeT 3HAYUTENBHBIX MOIIHOCTEH, KOTOPHIE SBIISIFOTCS aBTOMAaTH3MPOBAHHBIMHU.
Ha mpaktuke, yka3zaHHbIe TUIATHI OOBITHO COMIEPKAT KPETICKHBIE PEIhChl BEPXHETO
npoduid Ha 3aJHEH YaCTH KOPITyca, Ha KOTOPbIE 3alLENKHUBAIOTCSA MEPEKITIOYAIOIINE

ycTrponcTBa. llepexmodaronye ycTpoMcTBa COCAMHEHBI JAPYr C  APYroM



ITOCPEICTBOM COOTBETCTBYIOIIMX AJICKTPHUCCKHUX IMPOBOJTHUKOB, T¢ COOPHBIX IIMHH,
rIc OJHA IIWHA HWCIONB3YeTCs AIA Kaxaoro onaHodasHoro ycrpoiicrsa. Tak
Ha3bIBaCMbI€ IITMHHBIC OJIOKW HCIIOJIB3YIOTCSA I MHOTO(a3HBIX MPHUMEHESHHM.
Takum oOpa3oM, KOpIyC YKa3aHHBIX AJICKTPOIIKA()OB COMECPKUT MHOXKECTBO
KaOeIbHBIX KAaHAJIOB U MHOXKECTBO MPOBOJHUKOB, BCTABJIICHHBIX B KaOENbHBIC
KaHAJTbI, TIPH 3TOM COCAMHHUTEIIBHBIC BHICTYITBI MPEIYCMOTPEHBI HA YIIOMSHYTBIX
MIPOBOJIHUKAX. Y Ka3aHHBIC TPOBOJHMKH BCTABIIAIOTCS B COCTMHUTEIbHBIE KIIEMMBI
HA TEPEKIIOYAIOIINX YCTPOHCTBAX M MPOYHO 3KUMAIOTCA ¢ HHM. 3HAYUTEIBHOE
KOJTMYSCTBO MPOBOAHUKOB M COOTBETCTBYIOIIMX KOHTAKTOB CO3JAIOT CIIOKHYIO
IIeTTh, KOTOpas MOXKET OBITh OTCHE)KeHa, coOpaHa W pa3oOpaHa TOJBKO 3a CUET
WCITOIh30BAHMS 3HAYNTEILHON CHITBI M 33 CUET yXO/a 3a IIEPCOHAJIOM, BKIFOUSHHBIM

B TIPOIIECC ICKTPOMPOBOIKH.

Hacrosiee wu3o0peTeHre pemaeT BBIMIEYKA3aHHYID TEXHUYECKYHO MpoliemMy
CTaHJAPTU3ALNHA, WCHOJb3YSA KOMILIEKT 3JIEMEHTOB BMECTE CO COOPHBIMHU
W30JIMPYIONIAMHA CIIOSIMH M TUTACTUHYATHIMU TTPOBOAHUKAMH JIMHUH, KOTOPBIC
o0pa3yioT TIJIaCTHHYATHIE OSJCKTPUUYECKHE IeMH, K KOTOPHIM  KpPEemATcs
ANICKTPUUECKHE JJIEMEHTHI. YKA3aHHBIA KOMIUIEKT JJIEMEHTOB TIO3BOJIACT
AJICKTPUUECKH COCIMHUTH PA3JIMUHbIE CJIOM TaK JK€, KaK M DJICKTPUUECKHE
AJIEMEHTHI, TMOJUISKAIINE COSTUHCHUIO C HUM. YKa3aHHbIE YacTH KOMILIEKTa
CKOHCTPYHPOBAHBI TAaKUM 00pa3oM, 4TOOBI UCTIOJIb30BaTh MUHUMAIbHBIH KOMILIEKT
AJIEMEHTOB, M YTO AJIEMEHTHI MOAXOAAT JUIi aBTOMATH3UPOBAHHOW COOPKH WA
pazoopku. Takum oOpazoM, CI0XKHAsA CETKA MPOBOAHUKOB 3aMEHSIETCS MPOBOAKOM,
KOTOpAast SIBJISICTCS aHAJIOTOM YK€ M3BECTHBIX MHOTOCIIOMHBIX TIE€YATHBIX CXEM, TIPH
YCIIOBAM, YTO BCE MEXAHWYECKHE KOHTAKTHl W3TOTOBJICHBI U3 3JIEMEHTOB
KOMIIJIEKTA, COCTUHEHHBIX APYT ¢ APYTOM W/WIHA JTOTMOTHUTEIIHO COSTUHEHHBIX C
WCIIOJTIE3YEMBIMHA COSAVMHUTEIIMY JIMHANW WU SJICKTPUUCCKUMHU dIeMeHTaMu. T akoi
pPacTBOp MpeiaraeT MOHTAXHYIO CETKY, KOTOPas MOYTH HE UMEET COCTUHATETHHBIX
BBICTYIIOB, B  KOTOPBIX  HCHOJIb3YIOTCS  OJJICKTPUUYECKHE  DJICMEHTHI,

MNPCAHA3SHAYCHHBIC IJIA BSaHMOHeﬁCTBHH C YKa3dHHBIM KOMIIJICKTOM. KpOMe TOrO,



YKA3aHHBIC THUIIBI IIPOBOAOB 00€eCIIeunBalOT HU3KOE KOHTAKTHOE COIIPOTHUBJICHUC U

IMPCBOCXOAHYIO KOHTAKTHYIO BEIHOCIIMBOCTH UX KOHTAKTHBIX TOYCK.

Cnenuanucty B JaHHOM OOJAaCTH TEXHUKM OYIAET HEMENJICHHO MOHATHO, 4YTO
AIIEKTPUUECKHUE SJIEMEHTHl TPEThEH CTOPOHBI COCIMHEHBI KAaKMUM-TM00 00pazoMm ¢
BBIIICOMMMCAHHON (3aKPBITOM) CUCTEMOH 3JIEMEHTOB. JTa TeXHWYECKas mpolieMa
pemaercs B HACTOAILIEM M300PETEHUH  KOHKPETHBIMHU  PO3ETKAMH,
MPEIHA3HAYCHHBIMA Il TIpUEeMa TPEXCTOPOHHUX JJICKTPHUUECKUX 3JIEMEHTOB, M
oOecrieueHns COSTUHUTEIBHBIX HHTEP(EHCOB ¢ yKAa3aHHBIMH MHOTOCJIOMHBIMHA
SJIEKTPUYECKUMH LEMAMU. Y Ka3aHHBIC THE3[a BBIMNOJHECHBI C BO3MO>KHOCTBIO
ABTOMATU3UPOBAHHON COOPKM WJIM Pa300pPKH C IIUXTOBAHHOW 3JIEKTPUYECKOM
neneio. Kpome TOro, ykasaHHbIE THE3/Ma TO3BOJSIFOT BCTaBJISATH/BBHITOJIKHYTH
COOTBETCTBYIOIINE 3-X CTOPOHHUE BJIEKTPUUECKUE JIEMECHTHI B YKA3aHHBIC THE3/1A

ABTOMATU3UPOBAHHBIM CITIOCOOOM.

[Iporecc aBromMaru3npoBaHHONW COOPKHM WM Pa3OOpPKH, KaK HCIONB3YETCs 3/1ECh,
03HAYaET MPOLIECC, B KOTOPOM MPOMBIIIUICHHBIE POOOTHI UCMIONB3YIOTCS 0€3 0TOOpa
MOIIHOCTH. [lomyaBTOMaTH3MPOBAHHBIM CIIOCOOOM SABJIAETCA MPOIIECC, B KOTOPOM
TpeOyercs Majias MOIIMHOCTh TOJBKO JUIA HEKOTOPOrO OrPaHMYEHHOro 4Yucliia

OTEpaLUi.
YPpOBEHb TEXHUKH

Hacrosmee m3o0OpereHne pemiaet pAjx JOKYMEHTOB MPEALIECTBYIOIIETO YPOBHS

TCXHHUKH, KOTOPLIC HaCTHYHO PCIIAOT HACTOAIICC I/I306peTeHI/Ie.

EBponetickuii marenT EP 2724596 B1, Labal LLC [US], onuceiBaeT yCTpOWCTBO
JUISL UCMOJIb30BAHUSI C TMPEPHIBATESAMMU 1€MW WM JAPYTMMH YCTPONCTBAMHU, U
OMHCHIBAET (YOPMHUPOBAHNE MHOTOCIIOHHBIX AJICKTPUUECKHUX Tienelt, (OPpMUPYIOT U
COCIMHSAIOT MEXAYy COOOM HM30JMPYIOIIME CJIOM M TJIACTUHYAThIC MPOBOJAHUKH
JIMHUU U COCIUHSIIOT C HUMH DS/l IPEphIBATENICH LEMU U JIPYTUX 3JIEKTPUUYECKUX
snemMeHToB. (CucremMa, MpeACTaBleHHAass B JOKyMeHTe 596", He saBnsercs

YHUBEPCAJIbHOU, JTOObIE M3MEHEHUA MNPAKTUYECKHM HEBO3MOXKHO BBIMOJIHUTH. B



AOKYMCHTC ((596)), HO-BUAMMOMY, HC OIIMCAHO HCIIOJIb30BAHHUC HCCTAHIAAPTHBIX

DJICMCHTOB, T.C. TpéXCTOpOHHI/IX JJICMCHTOB, UCIIOJIb3YCMBIX C HUM.

EBponelickas narentHas 3asBka EP 1296431 A2, ABB GMBH [DE], onuckiBaer
YCTPORCTBO AJ1 COOPKH IIIHH, a TAK)KE COSAMHEHNE BHEITHUX AJIEMEHTOB, TAKUX KaK
BXOJHBIE JIMHUHU, C YK€ IMOATOTOBJICHHBIMU MHOI'OCIIOMHBIMHU SJIEKTPUUYECKUMU
HeMmsIMH-IMMHAMUB yKa3aHHOH 3asBKe HA MATEHT ONKMCAH YHHBEPCAJLHBIM CIIOCOO
MOJIYYEHUA OKETaeMOM TOYKM KOHTakTa Ha Jo00d riayOMHe yKa3aHHOM
MHOTOCJIOMHOM IIMHBI, Yepe3 MPOBOJHMK, CHAOKCHHBIH YIOPYTUM 3JIEMEHTOM,
KOTOPbIH MOJXOIUT K TpeOyEMOMY OTBEPCTHIO BOKPYT YKAa3aHHOW TOUKHM KOHTAKTA.
Kpome Toro, packpbiTa Takke mpoOKa, KOTOpas COCAMHSET JBA MPOBOAAIINX CJIOS
YIOMSIHYTON MHOTOCTIONHOM MHbI. CpaBHUTENIbHOE MPEUMYIIECTBO perieHus 643
M0 CPABHEHUIO C MPEAIECTBYIOMINM YPOBHEM TEXHUKHA MOKHO PACCMATPUBATh KaK
VIPOILEHHUE MpoLecca 3IEKTPOINPOBOJKH C BO3MOYKHOCTBIO J0CTyNHa K JIOOOMY
MMPOBOAHUKY MHOTOCJIONHOW JIMHUKA B CJIOMCTON CTpyKType. lIponmTtupoBaHHBIN
pPacTBOP UMEET CI1a0OCTh, OTHOCALLYIOCS K KAUYECTBY YCTAHOBJICHHBIX KOHTAKTOB, U

r'uOKOCTh YKAa3aHHOIr'o pacTBOpa BCC CIIC COMHUTCIIbHA.

[TarenTnas 3asska Anonwnu JP 2012095472 A, Mitsubishi electric Corporation [JP]
u Toshiba Mitsubishi Elec. Inc [JP], omuceiBaeT ycrpoiicTBo TpeoOpa3oBaHUS
MOIIHOCTH, W PACKPhIBA€T BHHTOBOE COEIHMHEHHE, KCIIOIB3YEMOE IS
SIIEKTPUYECKOTO  COEIUHEHMS  DJEKTPHUECKHX  DJIEMEHTOB  CHJIOBOTO

npeoOpa3oBaTesisi ¢ MHOTOCIIOHHON 3JIEKTPHUECKON 1EeTbIO

Amnanornuno, nateHt Amonun JP 3550970 B2, Hitachi Ltd [JP] onuceiBaeT critoBoii
npeobpa3oBaTesib MOIIMHOCTH, M MHOTOCIIOMHBIA TPOBOJHUK W COCAUHUTEIND
3JIEKTPUUYECKOTO KOMMOHEHTA, M TAKXKE PACKPhIBAET BUHTOBOE COEIUHECHHE,
UCIONb3YEMOE ISl DJICKTPUYECKOTO COCIUHEHUS HJICKTPUUYECKUX SJIEMECHTOB
CUJIOBOTO MpeoOpa3oBaresisi ¢ MHOTOCJIOWHOW »iekTpudeckod uenbro. Oba
petieHus, To ectb «472» u «970» packpbIBaeT MOCTOSIHHOE BUHTOBOE COCUHECHHE

3JIEMEHTOB C MHOT'OCJIONHOM MJIaTON, KOTOpas U3BECTHA B TAHHOW 00JIACTH TEXHUKH



W KOTOpas HE pemaer MmpoOjeMbl COCAMHEHMH MEXAY CIIOSMH MHOTOCTOMHBIX

HICKTPUUECKHX TETIEH U aBTOMATU3WPOBAHHBIMH BOTIPOCAMH COOPKHU/PazbOpKH.

[Tarent CILIA 6002580, Power Distribution Products Inc. [US], omucsiBaeT nanesnb
pacTpeneseHlsi MOITHOCTHA JJIi aBTOMATHYECKOTO BBIKJIIOUATEIA, YKA3bIBAeT HaA
pa3MbIKaTeN 1eNu WM MOJ00HBIE 3JIEMEHTHI, YAAIAEMble C TMOMOIIBIO
MHOTOCJIOWHON  JJICKTPUYECKOH CXEMBI, PACHOJIOKEHHOW BHYTPU [AHEIH
pacnipenencaus dSHeprum.Pemenne 580 mnpemmaraer ObICTpOoe W HAJACKHOE
COCIMHEHNE, HO OCTACTCS MOJYANTAM B OTHOIICHWH TIPOOJIEM COCTMHEHHN MEKTY
CIIOSIMA ~ TMAXTOBAHHBIX JJIEKTPUUCCKAX TEMEed W aBTOMATH3WPOBAHHBIMH

BOITPOCaMH COOPKH/Pa3OOpPKH.

[Tarenr CIIIA, US 8366457, Mitsubishi Metable Industrial Ltd [JP], onuceiBaer
3aMKOBYIO MY(Ty W KOHKPETHYIO TEOMETPHIO IMTH(TA, HCIOIB3YEMYIO IS
YCTAHOBIICHUA JJICKTPHUECKUX COCIMHCHHH C TPeOYEeMBIMHA TIPOBOISIIAMH

JETAISIMUA U BHYTPHU CIIOMCTOM CTPYKTYPHhI, KOTOpasi 00pa3yeT MOHTAKHYIO ILIaTy.

Kwuratickas marentHas 3asska CNI101237102A, University Jiaotong Southwest
[CN] onmchiBaeT KacKagHyIO IIWHY MWTAHHSA, UCIOJIB3YEMYIO AJii MarHUTHOTO
MOJBEIIMBAHKUSA TO€34a W TMOJAHHOW B HAUMEHOBAHWUH, COOOIIAETCA O
CWJIbHOTOYHOH MHOTOCJIOMHON IIMHE C KOHTaKTaMu, C(OPMHUPOBAHHBIMH IS

J0CTYIa IPOBOAAIIETo cios. [Ipeaaraemas cuctema He 00/1a1aeT THOKOCTEHIO.

EBpomeiickass marentHas 3asBka EP3555980 Al, ABB Schweiz AG [CH],
OTMCHIBACT CMOCOO W3TOTOBJICHUS MHOTO(MA3HOH IMHHBI W YCTPOWCTBO IS
OCYILIECTBJICHHUS CrOco0a, W OMHUCHIBAET (HOPMHUPOBAHUE CIIOUCTOH CTPYKTYPHI
IMUHBI, KOTOpas, KaK BCE JOKYMEHTHI, OMHUCAHHBIC BHIMIC, W JOMOJHUTEIHHO
OMHMCBHIBAECT TMOAAYy CMOJIBI, KOTOpasd JejaeT TakKod pacTBOp TPYAHO

JEMOHTUPYEMBIM.

[{utupoBaHHBIE AOKYMEHTBHI NPEAIIESCTBYIOIIETO YPOBHS TEXHUKM HE PEIIAOT
TEXHUYECKHE  MpoOJemMbl, Takhe Kak  (POPMUPOBAHWE  MHOTOCJIOWHBIX

IJICKTPUICCKUX IENEe C HCOOJIb30BAHUEM DJIEMCHTOB KOMIIJICKTA, KOTOPEIC



MOMOTAIOT aBTOMATH3UPOBATh COOPKY WK pa3zOoOpKy cHhOpMUPOBAHHBIX CIIOMCTHIX

CTPYKTYP, TAKMX KaK MaHEJH PaclpeaeSICHUS U 3JIEMEHThI, MPUKPENJICHHBIC K HAM.
Kparkoe onucanue cymHocTi n300peTeHus

B mHacrosmem u300peT€HHMM  PACKPHIT  KOMIUIEKT, HCIOJB3YEeMbIH  JUId
aBTOMATHU3UPOBAHHOMN COOPKH MM PAa300PKH MHOTOCIIOMHBIX SJIEKTPUUECKUX IETICH
U COOTBETCTBYIOIIUX OSJICKTPUUYECKUX DJIEMEHTOB, COEJUHEHHBIX C HUMH.
MHorocnoiHas 31eKTpuyecKas 1enb OCHOBaHA Ha IBYX WK 00Jiee H30JIALMOHHBIX
CJIOSIX U1 MHOKECTBE JINHEHHBIX MPOBOJHHUKOB, 3aKATHIX MEXIY KaXIbIM W3 JBYX
COCEHUX M30JISILMOHHBIX ClI0EB. HeoOsa3arenbHo, HA OTHOM CJ10€ ISl YKPEIJIEHUs
CTPYKTYPBl PacCHOJ0KEHbl KOMILUICKT HW3OJHUPYIOIUX MPOKJAAOK, TOJIINHA
KOTOPbIX OJIU3KA K YKA3aHHBIM MPOBOAHUKAM JIMHUU. Bes crouncTas 3yieKTpruueckas

OCIIb MCXAHUYCCKH IIJIOTHO 3aKPCIICHA OMH pas.

Kaxxapiii TMHEHHBINA TPOBOHHUK U3 OJTHOTO U TOTO YK€ CJIOS UMEET 110 MEHBIIEH Mepe
OJIHY JIMHUIO, KOTOpas 3aKaHUYMBACTCA JIMHEHMHBIM COCIMHMUTEIEM, CHAOKEHHBIM
LIEHTPAJIbHBIM OTBEPCTUEM JIJI1 00Pa30BaHUs AJIEKTPUUECKOTO KOHTAKTA C IPYTUMHU
sJeMEeHTaMHu KoMmIuiekTa. OnuH wiM 00jiee AJICKTPUUECKUX DJIEMEHTOB WJIN
HEOOSA3aTENIbHBIX  TPEXCTOPOHHUX  DJIEKTPUUECKHUX  DJIEMEHTOB,  KOTOPBIC
MPEABAPUTEIILHO BCTABJICHBI B THE3/1A, SJICKTPUUECKU U MEXAHUYECKU COCTUHEHBI C
YKQ3aHHOM MHOTOCJIOMHON 3JIEKTPUUYECKOM IIEMbI0. JTO BBIMOJHICTCS TaKHM
00pa3oM, YTO HX OHJICKTPUUECKHE KOHTAKTBHI COCAMHSIOTCA Yepe3 YyKa3aHHBIC
3JIEMEHTBI KOMIUJICKTA C JKEJIAEMBIMH MPOBOAHUKAMM JIMHUH, PACIIOJIOKEHHBIMU

BHYTPH YKa3aHHOU MHOTOCIIOMHOM JIEKTPUYECKOH LIETH.
3asBJICHHBIA KOMIUICKT COACPKUT 3JIEMEHTHI, IEPEUNCIICHHBIC HUXKE:

(1) NCPEMBIYKH, TAC KAKAad IICPCMBbIYKA UMCCT JIMHHUIO IICPCMBIYKH HpOHSBOHBHOﬁ
MKW PHUHEI, CHa6)KeHHYIO ABYM:I U oonee COCAMHUTCIIAMU IICPCMBIUCK, I'IC K&)I(I[I)Iﬁ
COCAUHUTCIIb IICPCMBIYKH CHaOXeH OCHTPAJIbHBIM OTBCPCTUCM JIA O6pa30BaHI/I$I
QJICKTPUUYCCKOI'O KOHTAKTa C APYIrHUMH 3JICMCHTAMH KOMILJIICKTA, PACIIPCACIICHHBIMH

10 TOMY K€ CJIOKO.



(i1) raiikku BCTaBKW, NPEIHA3HAUCHHbBIEC M TIpUEMa COBMECTHUMBIX BHHTOB
KOMIUIEKTA, T/Ie KaXKAasl raifka BCTABKM UMEET KOHTAKTHYIO MOBEPXHOCTh, Pa3Mephl
KOTOPOW TaKOBbI, YTOOBI MPUHUMATh COCAUHUTENb JIMHUU WM COEAUHUTEND

ICPECMBIYKH.

(i11) cTymeHuYaThle BTYJIKH, T/I€ KaKaas CTyNmeHJaras BTYJIKA UMEET pa3Mephl Ui
pa3MeIlleHUsT JIMHEHHOrO0 COCAMHMTEIS WM TEPEMBIUKH C €€ KOHTaKTHOM
MIOBEPXHOCTBIO, M KOTOpasi CHabKeHa OTBEPCTHEM Il CBOOOJIHOTO MPOXOXKICHHS

BHUHTA.

(1v) BTYJIKH, TJI€ KaXAas BTYJIKA UMEET OTBEPCTHE TSI CBOOOIHOTO TIPOXOKIACHUS

BHUHTA.

["aliki BCTaBKH, CTYNEHYATHIC BTYJIKA U BTYJIKM UMEIOT OJIMHAKOBYIO BBICOTY MPH
WCIOJIb30BAHUY HA OJTHOM U TOM JK€ CJIO€. Y Ka3aHHBIC AJIEMEHTBI KOMIUIEKTA UMEIOT
OoNMH wuiu OoJee CTOMOPOB BpalEHUs, OOPAa30BAHHBIX HA WX BHEIIHUX
MMOBEPXHOCTSAX, KOTOPBIE THE3[ HAXOMATCS B COOTBETCTBYIOLIEM H30JMPYIOLIEM

cJi0e, MPEeAOTBpaIllas BPalllEeHUE YIOMSHYTHIX 3JIEMEHTOB KOMILJIEKTA.

(V) BUHTHI ¢ pe3b0oil, rae Kakapli pe3bOOBOM TOJOBHOM BHUHT MMEET pPe3bOy,
c(OPMUPOBAHHYIO B TOJIOBKE, JJIsl IPHEMa COSANHUTENLHOTO BUHTA, IIOCPEICTBOM

KOTOPOI'0 K HEMY NPHUKPCIIIICH BHGKTpPI‘leCKI/Iﬁ SJICMCHT HUJIM THC310.

(Vi) BHHTBI TOJIOBKH IMJIMHJPOB, T/I¢ KAXKIABIM BWHT TOJIOBKH IMJIMHIpPA UMEET
HWIAHIPUYECKYIO TOJIOBKY C KPEMEKHBIM MA30M JJIA TPUEMa 3allCJIKABAIOIIETOCS

KPCICIKHOTO JICMCHTA JKCJIaCMOr'o 3JICKTPHYCCKOro 3JICMCHTA.

Kaxnapiii pe3b00BOM XBOCTOBHMK pPEe3bOOBOr0 XBOCTOBMKA WJIM TOJIOBKM BHHTA
TOJIOBKH LIWJIMHAPA UMEET pe3b0y I KPEMJICHUsI YKA3aHHOTO BUHTA BO BCTAaBHOM
rake ¥ ¢ JUIMHOM YKA3aHHOI'0 XBOCTOBHUKA, UMEIOLIEH pa3Mepsl I MpUEMa N,

n> |, BTYJIOK WJIH CTYIIEHYATHIX BTYJIOK MEXKIY Taiikoi 1 OJIOKHPATOPOM TOJIOBKH.

(vil) BUHTOBBIEC MPOOKH, T KaXKAasi BHHTOBAA MPoOKa UMEET, TI0 MEHbIIEH Mepe,

YAaCTUYHO Pe3b00BOM XBOCTOBHUK JJIA KPEIUJICHUA YIOMAHYTONH BUHTOBOM 3arjlylIKH



B YINOMSHYTYIO BCTaBHYIO Taiiky. COOTBETCTBYIOIIMI XBOCTOBUK HMMEET TAKUE
pasMepbl, 4TOOBl MPUHUMATh N, N>l, BTYAKM WM CTyNEHYATHIE BTYJIKH MEXKITY

TFalKOW U IJIOCKOM TOJIOBKOM YKa3aHHOU BUHTOBOM 3arIyLIKH.

(vill) COEAMHUTEIbHBIE BHUHTHI, A€ KAKAbIM COCAMHUTENbHBIA BUHT MMEET IO
MEHbLIEH Mepe YaCTHMUHO Pe3bOOBONW XBOCTOBHMK JUIsi BBUHUMBAHMS YKa3aHHOIO

COCAUMHUTCIIbHOI'O BUHTA B BUHTHI C p631>60171 T'OJIOBKH.

(1x) HeoOs3aTEIbHO, KOMITJIEKT COACPKUAT OAHO MM HECKOJBKO OJMHAKOBBIX WA
Pa3IUIHO copMHUpPOBAHHBIX THE3/I. Kaxnoe THE3/0 CHA0XKEHO
AJIEKTPOMEXAHUYECKUM MEXAHU3MOM, MPEIHA3HAYEHHBIM JIJIsl JIETKOTO BCTABJICHUS
W BBITAJIKUBAHUS W3 HETrO 3JIEKTPUUECKOro ajieMeHTa 3-ro jmia. Kpome Toro,
KaXJ0€ THE3[0 TMO3BOJIAET BCTABUTH DSJICKTPUUECKUNA HJIEMEHT 3-CTOPOHHETO
NehcTBUST B 3a0JIOKUPOBAHHOE MEXAHWUECKOE TIOJIOKEHHWE M XOPOIIHM
BJIEKTPUUYECKUNA KOHTAKT C MHOTOCIIOWHOM 3JJIEKTPUYECKON LENBIO € MOMOIIBIO
BUHTOB C pe3b00BOI TOJIOBKOM, MPEeIHA3HAYEHHBIX AJIS YACPKAHUS YIIOMSIHYTOIO

rHe3ga U YIIOMAHYTOI'O JJICKTPHYCCKOI'O 3JICMCHTA.

['alika BCTaBKM MpeNHA3HAU€HA [Jis1 O0pa30BaHUA SJIEKTPHUECKOIO0 KOHTAKTa C
COCJIMHUTENIEM JIMHUM WM COCIUHUTENIEM TEPEMBIYKH TaKUM 00pa3oM, 4TO €ro
KOHTAaKTHOE OTBEPCTUE HMEET TE€OMETPUIO, KOTOpas COOTBETCTBYET BHEILIHEHN
r€OMETPUM Pe3b00BOTO IMWIMHAPA, 0OPA30BAHHOTO BHYTPHU TalKW BCTaBKH, U T/C
PaCCTOAHUE OT KOHTAKTHOM MOBEPXHOCTH A0 BEPXHEN YACTU TalKU UMEET Pa3MEPHI
B COOTBETCTBUM C JIMHEHUHBIM COCOUHUTEIIEM WA TOJIIUHONW COECAUHUTENA
MepEeMbIYKA. AHAJIOTUYHO, CTYMEHYATas BTYJIKA MpeHa3HaueHa AJis 00pa3oBaHUs
3JIEKTPUUYECKOTO KOHTAKTA C COSAUHUTEIIEM JIMHUH WJIU COEIUHUTENEM TIEPEMBIUKHU
TakKuM O00pa30oM, YTO €ro KOHTAKTHOE OTBEPCTUE MMEET TEOMETPHIO, KOTOpas
COOTBETCTBYET BHEIIHEH TE€OMETPUM UWIMHIAPA, OOpa30BaHHOIO BHYTPHU
CTYIIEHYATOU BTYJIKH, U IJI€ PACCTOAHUE OT KOHTAKTHOW MOBEPXHOCTH 10 BEPXHEU
YaCTU CTYIIEHYATOW BTYJIKH HMMEET pa3MepPbl B COOTBETCTBUU C JIMHEWHBIM
COCAUHHUTENIEM WM TOJIIMHON COCAUHUTENS NEPEMBIYKKM. B OIHOM BapuaHte

I/I306peTeHI/I${ BCC CTYIICHYATBIC BTYJIIKH KW HOPMAJIbBHBIC BTYJIKH KOMILUICKTA,
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HaIpumcEp, OCCKOHTAKTHBIC BTYJIIKHK HMCKOT OJWHAKOBYIO BBICOTY, H TIAC
COOTBCTCTBYIOIIAA I'COMCTPHA KaHalla KOHTAaKTa WJIM IICPCMBIYKH BI>I6I/IpaeTC$I KaK

MPOCTEUIIAA - KPYTOBas.

Kaxnpiit pe3p00BOM TOJOBHOW BUHT OCHAIEH TPHUBOAOM, BBITIOJIHEHHBIM Ha
BEPXHEH YaCTH TOJIOBKH, KOTOpas uMeeT o0padoTaHHyro pe3b0y, chopMHUpOBaHHYIO
B YINOMSHYTOM TOJIOBKE. YKa3aHHBIH TPHBOJA 00ECIIEUYMBACT BO3MOXKHOCTH
3aBHHYMBAHUS W OTBUHUYWBAHWS BUHTA C PE3bOOBOM T'OJIOBKOW B railKy BCTaBKH.
Kakprit BUHT TOJI0BKY ITWIMHAPA CHAOKEH TPUBOIOM, BHITIOJTHEHHBIM HA BEPXHEH
YacTH TOJIOBKM, TJ€ YKa3aHHBIM TMPUBOA  O0O0ECIIEUMBACT BO3MOXKHOCTH
3aBUHYMBAHWS W OTBHHUMBAHWS BUHTA TOJIOBKA UWJIHMHAPA BO BCTaBHYIO
raiiky. AHaJIOTHUHBIM 00pA30M, KaxKJ1asg BUHTOBAs MpoOKa CHAaOKeHa MPHUBOAOM,
BHITIOJTHEHHBIM B TUIOCKO#M TOJIOBKE, MPW 3TOM YKa3aHHBIA MPUBOJ 00ECTICINBACT
BO3MO)XHOCTh 3aBUHUMBAHWS U OTBUHUYMBAHUS YIIOMSIHYTOW BUHTOBOW 3arJTyIIIKH B

BBIOPAHHYIO BCTABHYIO TakKy.

B npeanodyTuTeNsHOM BapUAHTE OCYILIECTBIIEHUS KOPIMYC PO3ETKH HUMEET TaKHE
pasMepbl, 4TOObl TPUHUMATh BBIACIICHHBIM TPEXCTOPOHHHUUN 3JICKTPUUYECKUM
snemeHT. Kopnyc MMeeT MHOKECTBO OTBEPCTHM, pACHpPECICHHBIX MONApHO HAJ
HUM. OTBEpCTHS U1 BUHTA 00ECTIEUMBAIOT BO3MOKHOCTh KPEIJICHUS THE3/1a Yepe3
Mapy COCAWHUTENIbHBIX BUHTOB, BCTABJICHHBIX 4YE€PE3 YKA3aHHBIE OTBEPCTHUA JIA
BUHTOB, K COOTBETCTBYIOIIMM BHHTAM C Pe3b0OM, BBIXOAAINIMM W3 MHOTOCIOWHON
AJICKTpUUYECKONH 1enu. MOHTaKHbIE OTBEPCTHS OO0OECHEYMBAIOT BO3MOXKHOCTH
MaHUMYJUPOBAHUSA BEPXHUM HHCTPYMEHTOM C BCTABHBIMU PblYaraMu 3JIEMEHTA BO
BpeMs  MOHTaXa/JIEMOHTa)Ka AJICKTPUYECKOTO  3JEMEHTa BHYTPH THE3JA.
KoHTakTHbBIEC BBITAIKUBAIOIINME OTBEPCTUA MPEJACTABIIAIOT COOOH OTBEPCTHS, UEpe3
KOTOPBIE BBITAJIKUBAKOTCA WJIA BTAHYTHI PbIYary Uil BCTABKY YKa3aHHOTO YJIEMEHTA.
OTBepcTrsi aKTUBHPYIOMIETO MTH(TA TPEACTABIAIOT COOON OTBEPCTHS, Uepe3
KOTOpBI€ AKTHBHUPYIOMKE IMTUQPTH BHICTYMAIOT B MEXAHWUYECKOM KOHTAKTE C

IJNCKTPUUICCKHUM 3JICMCHTOM



DNEKTPOMEXAHUUECKUI MEXaHWU3M COCTaBJC€H W3 aKTUBUPYIOMUX IMTH(TOB,
BCTABHBIX pBHIUAroB, INTHIPEH, KOHTAKTHBIX YACTeW W TIPYKWH. Bpenenwme
AIIEKTPAUECKOTO 3JIEMEHTA B THE3/I0 BXOJUT B 3AlICTUICHUE C AKTHUBUPYIOIIUMH
mTudTaMu, KOTOPHIC TOJIKAIOT MPY>KWHBI MO HAMPABJICHUIO K JHY YKA3aHHOTO
THE3/1a M BPAIIAIOT IMapy BCTABOYHBIX PHIYArOB AIEMEHTa, (PUKCUPYEMBIX Yepe3 X
IITHIPEBHIC TPHUEMHBIC YACTH, TTOBEPX COOTBETCTBYIOIIUX IITHIPHKOB. DTO ICHCTBHUE
3aCTaBIIACT PhIUArd BCTABJIATh PhIUard HApYy)Ky 4epe3 BHITATKUBAIOIINE OTBEPCTHS
¥ BXOJUTH B KOHTAKTHBIC OTBEPCTHS HJICKTPHUUECCKOTO SIIEMEHTA ISl IPUKPETICHUS
K BHUHTaM 3JICKTPUYECKOTO AJIEMEHTA. YKa3aHHBIEC SJIEMEHTHI BCTAaBKH AJIEMEHTA
HaXOJATCS B MIOCTOSHHBIX AJICKTPUUECKUX KOHTAKTaX, Ye€pe3 YIPYrue KOHTAKTHI, ¢
WX COOTBETCTBYIOIITUMH KOHTAKTHBIMHM HYACTSIMH. Y Ka3aHHbIE KOHTAKTHBIE YaCTH
AJIEKTPUYECKH COECTMHEHBI C BUHTAMHU C Pe3bOOH TOJIOBKM M, CJIEIOBATENILHO, CO

CJIOMCTOM DNEKTPUUYECKON LETBIO

B npennmouytuTensHOM BapuaHTE BBINOJHEHMS YyKa3aHHbIE 3JIeMeHTH (1)-(1X)
KOMIUIEKTAa MCIONB3YIOTCA A aBTOMAaTU3WPOBAHHON WIIM TOJIyaBTOMAaTHYECKOM
cOOpKM WM Pa30OpPKW MHOTOCIOWHBIX SJIEKTPUUECKHUX Lienei. B eme ogHOM
BapUaHTE OCYIIECTBJICHUS aBTOMAaTHU3UPOBaHHYIO COOpKy WM Pa3bopKy
MHOTOCJIOMHBIX 3JIEKTPUUYECKUX LENeN BBIIOIHAIOT ¢ MOMOIIBIO MPOMBIIIEHHBIX

poOOTOB TakKMM 0OPA30M, UTO XOPOIIIO U3BECTHO B TAHHOM O0JIACTH TEXHUKH.
Onwucanue duryp

@ur.1 - u3o0paxkaeT MEKTPUUECCKUHA 3JIEMEHT, MPEPhIBATENb ENU, COSAMHEHHBIT

C MHOTOCJIOWHOHW AJIEKTPUYECKON LETBIO.
®ur.2 - nokazaH BUJ cOOKY N300pakeHu s, MoKazaHHOro Ha Owr. 1.

®ur.3 - nokazaHa BHYTPECHHSA CTPYKTYpaA IIUXTOBAHHOW 3JIEKTPUUECKOHN LIEH U

COCJIMHCHHOTO C HEH COOTBCTCTBYIOHICT O BEIK/IIHOYATCIA.

®ur.4 — nokazaHo u3oOpaxkeHne, Kak Ha Our. 3, HO O€3 BBHIKITIOUATEA.
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Our.5 -mokazaHO NOCIOWHOE CHUMAHHWE MHOTOCJIOMHOW 3SJIEKTPUUYECKON LEMH,
9TOOBl  PACKpBITh  HWCIOJIb3yeMbIe YacTH KOMIUIEKTa W (DOPMHUPOBAHHE

BHYTPHUCJIOWHOTO KOHTAKTA.

@ur.6 -mokazaHbl [BE JUHUU SJIEKTPONPOBOAHON JMHHUH, TIE KaXKAas JIMHHA
BBIXOJUT W3 APYrOro Cjaosi MHOTOCIIOMHOW 3JIEKTPUYECKOW LENH, COCAUHEHHOrO

yepe3 CTYNEHYATYIO BTYJIKY, BAHTOBYIO ITPOOKY M TaiiKy BCTaBKH.

®ur.6 A 1oka3aHbI Bce SJICMCHTHI, UCITOJIB3YCMBIC U1 KACHTHYHOTO COCAMHCHUA B

pa3oOpaHHOM BHJE.

®ur.7 -moka3zaHbl ABAa MPOBOAAININX JMHEHMHBIX COCIUHEHUs, TAe 00€ JIMHUHU
BBIXOJAT W3 OJHOTO M TOrO K€ MHOTOCJIOMHOrO CJIOA 3JICKTPUYECKOW IMIEMH,

COCIMHEHHOTO Y€Pe3 COOTBETCTBYIONIYIO TIEPEMBIUKY.

®ur.7A - nmokazaHbl Bce SJICMCHTBI, UCIIOJIB3YCMBIC AJId WACHTHYHOIO COCAMHCHUA

B pa300paHHOM BH/JIE.

®ur.8 -nmokazaHO, KaK BHEIIHUE SJICKTPUUECKHUE DJIEMEHThI COEIUHEHBI C
TpeOyeMbIM COCAMHECHUEM MPOBOJAIICH JTUHUM, PACHOJIOKEHHBIM HA HEKOTOPOM
CJIO€ MHOTOCJIOWHOM 3JIEKTPUUYECKOM LENU, TJA€ COCAUHEHUE BBITIOJHACTCS BUHTOM

C pe3b00H U HECKOJIbKUMH UCTIOb3YEMBIMU BTYJIKAMH.

®ur.8A -1oka3aHbl BCe SJICMCHTHI, UCITIOJIB3YCMBIC JJId HACHTUYHOIO COCAMHCHHUA B

pa3zoOpaHHOM BHJE.

®ur.9 -mokazaHo, KaKk BHEINTHHUHN AJIEKTPUUECKUAM SJIEMEHT MOXKET ObITh COCTMHEH C
JBYMsA TMPOBOJHUKAMHU NPOBOAAIINCH JMHHH, TAC KaXAad MPOBOIAIIASA JIMHUA
PACIIOJIOKEHA HA JPYrOM CJIO€ MHOTOCIIOWHOM JJICKTPUYECKOW MEMH, TJIE
COCMHEHHUE BBIMOJHACTCS BHHTOM C PE3b0ON M HECKOJIBKHUMH HCIOJB3yEMBIMHU

BTYJIKAMH.

®ur.9A -nmoka3anbl BCe SJICMCHTHI, UCIIOJIB3YCMBIC IJISI HKACHTUYHOIO COCAUMHCHU A B

pa3oOpaHHOM BHJE.
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@®ur.10 -nokazaHo, KAk BHEIIHUHA 3JICKTPUUECKUNA SJIEMEHT MOYKET ObITh COEUHEH
C HEKOTOPBIM TPeOyEMbIM COCAMHEHHUEM MPOBOIAIICH JIMHUU, PACTIOI0KEHHBIM B
HWKHEH 4acTh YKa3aHHOM MHOTOCJIOWHOW AJIEKTPUYECKOW Lenu, T.. OJM3KO K
BCTaBHOW raiike. COeIMHEHUE BBIMIOJIHAETCS BUHTOM C Pe3bOOH M HECKOIBKHUMU

BTYJIKaMH, UCIIOJIb3YCMbBIMHU HA Ka’K1OM MHOT'OCJIOHHOM CJIO€.

®ur.10A mokazaHbl BCE 3JIEMEHTBI, HCTIOJIb3YEMbIC ISl UACHTHUYHOTO COSTMHEHUS

B pa3o0OpaHHOM BH/IE.

®ur.11A, 11B u 11C -u3obpakeHa BCTaBHas raiika, CTylmeHuYaras BTYJIKa H

CTanJapTHaA BTYJIKa, COOTBCTCTBCHHO

Our.12A, 12B, 12C wu 12D -noka3piBaloT pe3b0OBOM BHHT TOJIOBKH,
HWIAHAPUYECKYIO TOJIOBKY BHHTA, BUHTOBYIO MPOOKY M COCIMHUTEIbLHBIM BHHT
COOTBETCTBEHHO. Bce BHHTBI MOTYT OBITh BBITIOJIHCHBI Pa3ndHOW BHICOTHI (h) m

LIV PUHBI

®ur.13A u 13B -u300paxkaroT JUHEHHBIC MPOBOJIHUKHN PA3TAYHON ITUPUHBI (W)
BMECTE C COOTBETCTBYIOIIUM JIMHEHHBIM COCIMHUTEIEM, COBMECTHMBIM C

YKa3aHHBIMHA BBIIIC 3JICMCHTAMU KOMILJICKTA.

®wur.14 -nmoka3pIBaeT MEPEMBIUKY, KOTOPas MOKET UMETh pazauunyto anuny (D) u

U PHUHY (W) H KOTOpasa COBMCCTUMA C YKa3aHHbIMH BBIIIC 3JICMCHTAMH KOMILJICKTA.

®ur.15 -nokazaH YCTaHOBOYHBIH KJIEMMHBIA OJIOK, TO €CTh 3JICKTPUUYECKHUI

DJICMCHT, HOI[XOI[?IH_[I/Iﬁ AJIA 3aKPCIICHHA Ha BUHTax L[I/IJII/IHI[pH‘leCKOﬁ TI'OJIOBKH.

®ur.16 -mokazaH BHUA B MEPCICKTUBE YMOMSHYTOro OJOKa YCTAaHOBOYHOTO

TEPMHUHAJIA, KOTI/1a OH 3aKPENJIEH.
@ur.17 -nokaszaH BuJ COOKY OJTHON U TOU ke CUTYyalLNu.

®wur.18 -moka3zaH TPEXCTOPOHHUM FJEKTPUUECKUHN SJIEMEHT, T.€. IPEPHIBATENb LIETH

H COOTBCTCTBYIOIICC THE3 A0 B ITOJIOKCHHUHN JJIA IIPUCMa YIIOMAHYTOI'O 3JICMCHTA.
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@®ur.19 -nokazaH NEPCNEKTUBHBIA BHUJA CHTYAallUH, KOTJa TPEXCTOPOHHUMN

ANEKTPAYECKHUH 3JIEMEHT BCTABJIEH B YKA3aHHYIO PO3ETKY.

Our.20 -noka3anHa PO3C€TKa € MCXAHH3MOM €€ IIOJIOKCHHUA IIOCJIC BCTABKH

TPEXCTOPOHHETO YJIICKTPUIECKOT'0O DJIEMEHTA.

®ur.21 -nokazan BUJ COOKY TPEXCTOPOHHETO AJICKTPUUECKOTO 3JIEMEHTA,

BCTAaBJICHHOI'O B THE3 0.

®ur.22 -u3o0paxaeT BUJA B MEPCIEKTUBE PO3ETKU C AIEKTPUUECKUM 3JIEMEHTOM 3 -

1 CTOPOHBI, BBIOPACHIBAEMBIM.

®tur.23 -noka3zaH BUJ COOKY MEXaHU3Ma PO3ETKU, KOTJa B HEro BCTaBJICH

TPEXCTOPOHHUHN AJICKTPHUCCKHI AJIEMEHT, Kak Toka3zaHo Ha urype 21.

®ur.24 -nokazaH BUJ COOKY MeEXaHW3Ma PO3ETKH, KOrja TPEXCTOPOHHMI
AJICKTPUUYECKUI 3JIEMEHT HE MPUCYTCTBYET BHYTPU YIOMAHYTOrO THE3/AA, Kak

MOKa3aHo Ha ¢ur.22.
[Tonpo6HOE onrcaHue CYITHOCTH N300pETECHUS

Hacrosimiee wu300peTeHrne OTHOCHTCS K  KOMIUIEKTY, HCHOIB3yeMOMY IS
aBTOMATHU3UPOBAHHON COOPKM WM Pa3OOPKHM MHOTOCIIOWHBIX SJIEKTPUUECKUX
neneii. CremuaaucTy B JaHHOM 00JacTH TEXHUKH OYEBHAHA HEOOXOIUMOCTH
CTaHJAPTH3alMK  JJIEMEHTOB,  €CJIM  HMEET  HAMEPECHHE  BBINOJIHATH
aBTOMATH3UPOBAHHYIO COOPKY WM Pa300PKY SJIEKTPUUYECKHX Ienei, 0COOCHHO

MHOTOCJIOWHBIX JICKTPUUECCKUAX LETIEN.
KoMmiekT aneMeHTOoB

Ha ¢wur.11A mnokazana 3akmaanas raiika (10). 3akmamnas raiika (10) B
MPEAMOYTUTEIIFHOM BapUaHTE BHITIOIHCHUSI BHITIOJIHCHA B BU/IC TEJ1a BPAIICHHUS, TIPH
sToM ToBOpoTHAs mpodka (11) oOpa3zoBana Ha YaCTH HAPYKHOW MITMHIPAUECKON
nosepxHocTH (15), koTopas obpazoBaHa psAaOM C AHOM yrmomsiHyTo# raiku (10). B
MPEANOYTUTEILHOM BapUAHTE BHITIOMHEHUA ToBOpoTHAs podka (11), durypa 11A,

BBIITIOJIHCHA B BUAC HpﬂMO}’FOJ’IbHOﬁ MMOBCPXHOCTH, HGpHGHI[HKy.]'IHpHOﬁ OCHOBAHHUIO

13



yImoMsiHyTO#M 3aknannoi raiiku (10).B npyrux Bapmantax nBe WM gaxe Oosee
MOBEPXHOCTH MOTYT OBbITh 00pabOTaHbl HAa HUIMHAPUYECKUX MOBEPXHOCTSIX,

HarpuMep, B popMe MEeCTUTPaHHOMN raiiku

laiika (10) ngomonHWTENPHO CHAOKEHA KOHTAKTHOM TmMoOBEepxHOCThIO (13) m
cTONOpHOM cTyneHsio (14). B wacTHOCTH, quamMeTp OTBEPCTHS, 0Opa3OBaHHOTO B
COOTBETCTBYIOIIEM TMOKpHIBatOeM u3oisamuonHoM cioe (100.1), menbiie, dem
croropHas crynenb (14), W yka3aHHBI KaHajl MMEET JAAMETP W KOHTAKTHYIO
nosepxHocTh (13). Takmm ob6paszom, cromopHas ctymeHb (14) mpemoTBparmaer
pacnipoctpanenue raiiku (10) yepe3 moxpeiBarommii n3oaaunoHHbA auct (100.1),
KaK TOJIbKO cooTBeTcTBYOMME BUHTH (40, 50, 60) BBHHUMBAIOTCS B YIOMSIHYTYIO

raiiky (10).

B oanom Bapmante raiika (10) mexanmueckn o6paborana 6€3 CTOMOPHOM CTYTICHH
(14), n xoHTakTHasA moBepxHOCTHh (13) mpocTUpaeTca 10 BHEUIHEH MOBEPXHOCTH
(15). B sTom BapuanTe auameTp KaHana, oOpa3OBAaHHOTO B COOTBETCTBYIOIIEM
MOKpbIBatOIIeM u3oJsimoHHoM cioe  (100,1), paBeH aguameTpy Hapy>KHOU
nosepxHoctu (15), mexanumdyecku oOpaboTaHHOM TakuM 0OpazoM, YTOOKI
COOTBETCTBOBATh OJHOMY ujH Oosee cromopam (11) Bpamienus. B sTom Bapuante
raiika (10) He Oyaer MMeTh BO3MOXHOCTh 3aKPEIJICHUS PAa3HBIX CJIOEB, KaK B
BBIIIICOMMMCAHHOM BapUaHTE, HO TMO3BOJIMT OOJICTYUTh MEXAHWUUYECKYIO 00paboTKy
30JSITUOHHBIX  C1oéB  (100.1) Oe3 maroB B OTBEPCTHAX, BBITIOTHCHHBIX HA

U30JIITHOHHBIX ¢tosixX (100.1).

Kaxk Tombko BcraBHas raiika (10) mHaxoamtest B mporiecce COOPKH, OXBATHIBAEMOM
uzommpytonum ciioem (100, 1), ora GlOKHpyeTCs Ha CBOEM MECTE Uepe3 CTOMOPHYIO
crynienb (14) wnm yepe3 npyrue >AeMEHTh, coeanHeHHblie ¢ raiikon (10), kak B

BapHaHTe, B KOTOPOM CTOTIOpHAsA CTyneHb (14) oTCyTCTBYET.

Onuna wnm 6onee cronopos (11) mpegoTepaimaroT M060€ BpallleHUE YIOMSIHYTON
raiiku (10) Bo Bpems BBUHuMBaHusA BUHTOB (40, 50, 60). KoHTakTHas mOBEPXHOCTh

(13) npenHasHaueHa IS CO3/aHWAA KOHTAKTa C coenuHuTensmu (82, 92),
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chopMupoBaHHBIMU Ha KOHIIE uHUH (81, 91), Te B KOHIIE MMHEHHBIX TPoBOA0B (80)
i nepembruek (90). Konrakrhas nosepxHocts (13) npeacrasnsier coboi stam, Ha
KoTopoM coeauauTenu (82, 92), nzobpaxennsie Ha Gurypax 13A, 13B u 14, nmpocTo
IpeCTaBIAIOT coOol cueHbeKoHTakTHBIE OTBEpCTUs (86, 96) npeiHa3HauEHBI AT
JeTKoro mpueMa pesbOoBoro nuuaApa (12), cHaGKEHHOTO BHYTPEHHEH pe3b0oii
(17) u B XOTOpPHBIN BBHHUEHBI cOBMecTUMBIE BUHTHI (40, 50, 60) myTem BBeICHHUS €T0
Huteir B otBepctue (16). [lnsg cmeumamwcra B JaHHOW OOJIACTH OYEBHIHO, UYTO
ucnonms3yemble BUHTH (40, 50, 60) MoryT wWMeTh pa3IUYHYIO BBICOTY H C

JWAMETPAMH, COBHAJAIOIIMMH C BHYTPCHHUM JMAMETPOM HCMOJIb3yeMON TallKu
(10).

Cnenuanucty B JaHHOW OOJIACTH TEXHUKH OYyJEeT MOHSATHO, YTO BCE HAPY>KHbIC
MOBEPXHOCTH TaWKW MOTYT ObITh MEXaHMUECKH 00pabOoTaHbl TaKXKe B BHJC
MHOTOYTOJIbHOH (hopMbl. B sTOoM cmeicie, naxke coemunutenmn (82, 93) m
COOTBETCTBYIOIAsA KOHTAKTHAs MOBEPXHOCTH (13) MoryT ObITH 0OpaboTaHbl B BUIE
MHOTOYTOJIbBHUKOB, KOTOPBIE COOTBETCTBYIOT ApYr Apyry. OmHako mpocTeninas
rEOMETPUS JJII MEXAHWYECKOW OOpabOTKM U COOpKHM SBIISETCS KPYT OBOM

reOMETPUEN

Ha ®wr.11B nokazana crynenuaras Brynka (20). Crynenuaras srynka (20) B
OCHOBHOM 00pa3oBaHa B BUJIE TeJIa BPALICHHS C OJTHAM WK 00Jiee OrPAaHUIUTEIAMHA
(21) Bpamenms, oOpa30BaHHBIMH HA 4YaCTH BHEIIHEHW IWJIMHIPHUCCKOU
noBepxHoCTH (25). Poibs omHOTO Mt HECKOMBKUX cTomopos (21) oguHakoBa, Kak
B paHee omMcaHHOW BcTaBHOW raiike (10), m Moxer ObITh B PaBHOW CTETNECHH
obOpaborana. Crymenuaras BTynka (20) MOMOTHUTENPHO CHAOKEHA KOHTAKTHOW
noBepxHOCThIO (23). Pomp koHTakTHO#! moBepxHOCTH (23) WACHTHYHA POJH
KoHTakTHOW moBepxHocTH (13), chopmuposannoit Ha raiike (10). KonraktHbie
orBepctrs (86, 96) BBIMOMHEHBI C BO3MOXKHOCTBIO JIETKOTO TPHUEMa MOJIOTO
mumHApa (22), KOTOphld CcHaOXeH otBepcTHeM (26), depe3 KOTOpOE MOTYT
npoxoauTh pasnuunbie BUHTH (40, 50, 60) 6e3 mpenstcTua. Kak Obi10 ykazaHo

paHeC, CliICuuaIuCT B JTAHHOM 00J1aCTH TEXHUKH HCMCIAJICHHO PACIIO3HACT, YTO BCC
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MOBEPXHOCTH BTYJIKM HAPY>KHOW CTYNEHHU MOTYT ObITh MEXaHUUYECKU 00pabOTaHbI

TaK>kKe€ B MHOTOYTOJIbHOM (hopMe, a TAKKE COOTBETCTBYIOIIMMHU COSAMHUTEAMH (82,

92)

Ha ®wur. 11C nokazana srynka (30). Brynka (30) B ocHOBHOM 00pa3zoBaHa B BU/E
Tena (32) BpaumieHusi ¢ ogHUM WM Oonee orpanuuntensmu (31) BpareHus,
oOpa30oBaHHBIMH Ha IMJIMHIPHYECKOW TOBEpXHOCTH (35), ¢ paHee OMHMCAaHHOU
texanueckor (ynkmmeit. Kanan (36), chopMupoBaHHBINM MONEPEK YIMOMSHYTOM
BTyNkH (30), BBIMOMHEH TakuM OOpa3oM, YTO Yepe3 HEro MOTYT TPOXOJIHTH

paznmuunbie BUHTH (40, 50, 60) 6€3 mpensaTcTBHs.

Ha ®wur.12A uzobpaxen pe3pOoBoii romosHod BUHT (40) ¢ xBocToBHKOM (41),
KOTOpBIi uMmeeT pe3bdy (47), coBMectumyto ¢ raiikamu (10), Tae ykaszaHHBIN
xBocTOoBUK (41) wumeer mpowmsBosbHyl0 BbeicoTy (h). B omHOM BapmaHTe
OCYIICCTBJIICHHST HW300peTeHHsl yKa3aHHbIH BWHT (40) WMeeT CTyNEeHUYaTyrO
ropyioBuny (43), KOTOpasi COCMMHSET yKa3aHHBIA XBOCTOBUK (41) M orpaHudIuTENb
(42) ronosku. ['onoBka (44) BBINONHEHA B BHUJE LWIMHAPHUUECKOTO KOpPILyca Haj
3aMopHbBIM 3JIeMEeHTOM (42) ronoBku. ['onoska (44) cHabkeHa BHYTpEeHHEH pe3b0oi
(48), BBIMOJHEHHOW €  BO3MOXKHOCTBIO  MPHEMAa  COOTBETCTBYIOILETO
coequanTeapbHOro BUHTA (70) m cHabxkeHa mpuBogoM (45) Ayl BBUHUHMBAHHS

ykazanHoro BuHTa (40) B raiiky (10).

Ha ®wur.12B nokasan mumuHApudeckuii rojoBHoi BUHT (50) ¢ xBocToBUKOM (51),
KOTOpbI mMeeT pe3pdy (57), copmectumyro ¢ raiikamu (10), rae ykasaHHbIN
xBocToBUK (51) wmeer mpowmsBosbHyl0 BeicOTy (h). B omHOM BapmaHTe
OCYIIECCTBJICHHS HW300peTeHHsi yka3zaHHbii BHHT (50) wWMeeT CTyneHJaTyio
ropiioBuHy (53), KOTOpasi COEMMHSET yKa3aHHBIA XBOCTOBUK (51) M orpaHnduTeNb
(52) ronosku. ['onoBka (54) BHINONHEHA B BHUJIE LWIMHAPHUECKOTO KOpIyca Hax
3armopHbIM ieMeHTOM (52) ronoBku. ['omoBka (54) cHaGxkeHa KPETMeKHBIM MTa30M
(59), BBIIOTHEHHBIM C BO3MOXKHOCTBIO B3aWMOACHCTBUA C 3aILEIKHBAOIIMMCS
KpenekHbIM 31eMeHToM (209) xemaemoro snektpuueckoro snementa (200), u c

npuBooM (55) mia BBUHUMBAHUS ykazaHHOTO BuHTA (50) B raiiky (10).
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Ha ®ur.12C uzobpaxkaer BuHTOBYIO TpoOKy (60), koTropas mmeeT pe3n00BOH
xBocTOBHK (61) mpousBosibHO# BhICOTHI (h), ¢ pe3pboii (67) 111 BBUHUMBAHUS BO
BcTaBHyO raiiky (10) m rae ykasansbelit XBocTOBHK (61) MMeeT MPOU3BOJIBHYIO
BbicoTy (h). B omHOM BapuaHTe M300peTeHMsi yKa3aHHas BUHTOBas mpoOka (60)
UMEET CTYNEHUYaTyIO TopiioBuHY (63), KOTOpas COeAMHAET YKa3aHHbBI XBOCTOBHK

(61) u mmockyro ronoBKy (64), cHaGXkeHHYIO TPUBOAOM (65).

Korna ymomsaytsie BuaTH (40, 50, 60) 06paboTaHbl CTyIIEHUYAaTHIMA TOPJIOBHHAMH
(43, 53, 63), ymoMmsHYTBIC CTYIEHYAThIC TOPJOBHHBI HMEIOT Ty € CaMYIO
TEXHUYECKYIO POJIb, YTO W CTOTMOPHAsA cTyneHb (14), mexannueckn oOpaboTaHHAS
Ha raiike (10), umeeT. A UMEHHO, CTyIIeHUAThIe TOPIOBUHBI (43, 53, 63) MO3BOAIOT
suaTaM (40, 50, 60) 3akpenuTh cooTBeTCTBYIOMMI M3ommpytonuid auct (100, 1) ¢
ATOW CTYNEHYATOW YACTHIO TOCIIC 3aBUHUMBAHWS BHHTOB B COOTBETCTBYIOIIHE
raiiku (10), kak mokazano Ha ¢wur. 3 u 4. Ecim ynomsiayteie BuHTH (40, 50, 60)
MexaHndecku oOpaboTansl 6e3 cTymeHuarsix ropiaosuH (43, 53, 63), To quamerp
OTBEpCTHA,  CHOPMHUPOBAHHOTO B COOTBETCTBYIOIIEM  TOKPHIBAIOIIEM
usossiiuonHoM cioe (100, 1), paBeH quaMeTpy UCMOb3yEeMbIX CTOMOPOB TOJIOBKH
(42, 52) nim ntockux ronoBok (64). B stom Bapuante Bunth (40, 50, 60) HE MoryT
OBITH CIOCOOHBI 3aKPEMUTh PA3TUUYHBIC CJIOU, KaK B BAPUAHTE, OMMCAHHOM BBIIIIE,
HO TIO3BOJIAT  OOJIETYMTh  MEXaHMUECKYI0  00pabOTKy  MCMOJIb30BAHHBIX

U30JSITHOHHBIX CJT0EB (100.1).

Ha ®wur.12D nokazan coeauauTenbHbiid BUHT (70), koTophiid mMeeT pe3ndy (77),
BBITIOJIHEHHYIO Ha XBOCTOBUKE (71), KOTOpBIH BXOAWT B pe3bOy rosoBku (48),
oOpa3oBanHoii B BuHTE (40) ¢ pe3pboii. YomMaHyThil coequHuTENbHBIN BUHT (70)

uMeeT Toj10BKY (74) u cooTBeTcTBYIOmMA MpuBoa (74), chopMHUPOBAHHBIN HA HEH.

CnenuanucTy B JaHHOM OOJACTH TEXHHKH OYJIET MOHATHO, YTO €IMHCTBEHHBIM
pasMepHbIM TpeOoBaHueM, mpuiaaraeMbiM k BuHTam (40, 50, 60), sBmgercs
BHYTpeHHsAs1 pe3nOa (17), obpazoBannas Bo BcraBHOW raiike (10). Bee apyrme
pa3Mepbl SABIITIOTCS MPOU3BOJILHBIMH U MOTYT OBITH BHIOPAaHBI B COOTBETCTBHH C

HOTpe6HOCT$IMI/I I UCITOJIb30BAHUA B PA3HBIX U30JIMPYIOIIHUX CIIOAX.
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®wur. 14 uzobpaxkaer nepembruky (90), obpazosannyo aByms nporoukamu (96) Ha
ee coequHUTENAX (92), rae ykazaHHble coeiuHuTeNH (92) coequHensl ¢ muHuei (91)
nepeMbIYKH MPOou3BOIbHOW AnmuHbl (D). Cnernuanuct B JaHHON 00JIACTH TEXHUKH
Cpa3y AKCTPAMOIIUPYET 3Ty KOHCTPYKIUIO B OTHOWEHUHU yinH (D), mupunst (W) u
KOJIMYECTBA MPUCYTCTBYIOMUX coenuuuteneit (92). [epembruka (90) moxker OBITH
cHaO)keHa TpeMsi WM Oojiee coeauHHTEIIMH (92), pacnpeneeHHBIMH B OHOM
JIUHUU, WK B JIOO0OH Apyroit ynoOHOW reoMeTpuu, Takou kak 3uriar. TosuHa
nepeMbluk (90) 3aBHCHT OT HCIOJIB3YEMBIX AJIEMEHTOB KOMIUICKTAa W JPYTHX

TEXHUYECKUX MOTPEOHOCTEH.

®wur.13A u 13B m3obpaxkaroT pazauanbie MHEHHbIE mpoBoa (80), Te paznuuHoi
mMUpUHBI (W), U €ro KoHieBbie coeauauTenu (82), chopmMupoBaHHBIE HA KOHIIC
cootBercTBYIOMMX uHMi (81). Takne okoHuaHus, Te coequHuTeNH (82) 00pazyroT
BXOIbI/BBIXOABI JJIi CJIO)KHOM CETKH, BBINOJHEHHOH H3 TpoBOAHUKOB (80)
Pa3JIMYHONA TOMOJIOTHU W CXE€M BHYTPH Ka)KJI0r0 MHOTOCIOMHOTO cjos. Kaxkawiit
coenuuuTenb (82) cHaOXeH KOHTAaKTHBIM OTBepcTHeM (86), kotopoe obneraer
nonele uuHApel (12, 22), oOpasoBanHbie Ha raiikax (10) u Brynke (20)
CTYNEHYaTOH (HOpMBI COOTBETCTBEHHO. Y Ka3aHHbIE JIMHEHbIE MPoBOAHUKH (80) 1
cootrBercTBytone aieMeHTHl (81, 82) He o00pa3syloT »JIEMEHTH KOMIUIEKTA

(10,20,30, 40,50,50, 70), ¢ KOTOPBIMHA COBMECTHMBI.

Bce mepeuncnennsie Bbime siaemenTsl (10,20,30,40,50,60,70,90) kommiekra u
COOTBETCTBYIOIIUE JTMHEHHBIC TPOBOAHUKH (80) MPEAOUTHTETFHO BHITIOJTHEHBI U3
METAJUIOB, OOJIAJAIONIMX  XOPOIIUMHU  BJIEKTPUUECKUMHU W TEPMUUYECKUMU
CBOWCTBAMH, TAKUMHU KaK aIOMUHWN, MEIb M WX CIJIaBHL. B emie ogqHoM BapuaHTe
peaymmzaruu raiika (10) MoxkeT ObITh BBITIONHEHA W3 M3OJAIMOHHOTO MaTepuana,
MpyU HEOOXOJUMOCTH, UMEA B BHUJAY, YTO TaKON BbIOOP, HECOMHEHHO, YJIy4IllaeT
W30JISIIUOHHBIE CBOMCTBA LEIBIX U30JSAIMOHHBIX CI0EB, B KOTOPBIX UCIOJIb3YIOTCA

ykazanHble raiku (10).

OOpMHUPOBAHNE MHOTOCIIOMHBIX JICKTPAUYECKUX LIETICH
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Xopolwmii MpuMep MHOTOCIIOMHBIX IJICKTPUUECKUX IIeTel n3o00pakeH Ha ¢wur. 1-5.
MHuorocnoiineie nekrpuueckre cxembl (100), ucnonb3yembie B 3IEKTPUUECKUX
mkadax, 0OBIYHO COCTOAT U3 ABYX UJIK OoJiee n3oAnoHHbIX ¢ioéB (101.1),1=1,
2..n B LEIOM, YKA3aHHbIE W3OJISIIUOHHBIE JIUCTBI MOT'YT MUMETh OAMHAKOBYIO WIIU
paznuuHylo TommuHy. KonmdecTBo mM3osammoHHBIX ¢1oéB (101, 1) 3aBucuT ot
CJTIO’KHOCTH CXEMBI, KOJIMIECTBA UCITONIB3YEMBIX (ha3 U T.J1. B IEJIOM, U30JIMPYIOLTIX
cmoéB (101. 1) WMBroTOBIEHBI W3 MATEPHUATIOB, KOTOPBIC SIBJISAIOTCA OOIMMH B
COOTBETCTBYIOIIEH OO0NacTH MPOM3BOACTBA MEYATHHIX TMJaT (MEYATHBIX TUIAT),
00JIaArOIUX XOPOIIUMH HM30JIAIIMOHHBIMU CBOMCTBaMH. CHENUaIuCcT B JIAHHOU
o0acT TEXHUKH OyAeT BHIOpaTh MOAXOAANIMH HM3ONAIMOHHBIA MaTepuan B
COOTBETCTBUHU C TPECOOBAHUAMU TEIUIONPOBOJAHOCTH. B OT/IMUME OT CTaHAAPTHBIX
[IXb HU3KOro TOKa W HHU3KOTO HAMNPSKEHHS, KOTOPHIE HM3rOTABIIMBAKOTCA C YXKE
OCOKJACHHBIMM  JIMAHCWHBIMHA  TPOBOJHWUKAMHM  HA  JJeKTpomkadax, s
anekTpruecknx mkados paspadorana cerka (80) mpoogauka (80) snekTpuyecKkux
mKadoB ¥ pacnoyiokeHa MEKIY YIIOMAHYTHIMH u3oupytomnumu ciosmu (101, 101,
1 +1). Ilpumep Takoro pemeHus MoxkHo HaTu B EP 2724596B1, ynomunaembiii
3/1€Ch B MPEIIECTBYIONIEM ypoBHE TexHukH. Koraa nuneiinbie npoBoaauku (80) He
pacripeiesieHbl  paBHOMEPHO MO u3oisnoHHOMY cioto (100. 1) HeoOxomumo
pacripenennuTh MHOKECTBO HM30JIMPYIOUIMX MPOKIAJ0K C TOJIIIUHON, OMM3KOH K
yKa3aHHBIM JMHEHHBIM mpoBoaHUKaM (80), BO3MOKHO BOKPYT yKa3aHHBIX
muHelHbIX  TpoBogoB  (80), uToOB copMHpOBATH MHOTOCIIOHHBIN  CITOM
3JICKTPUYECKON Ienu, 0oJiee TBEPAbIi M KOMMIAKTHBINA. TONIMHA HCIOIb3YyeMbIX
JUHEHHBIX TTPoBOIOB (80) 3aBUCUT B OCHOBHOM OT MaKCHMAJIbHOTO TOKA, KOTOPBIN
MPOSIUPYETCA HA UX TTOTOK, BHJI HCIIOJIb3YEMBIX MPOBOIHUAKOB, T.€. Meb (Cu) unm
amomunuii (Al), m TpebGoBaHMS paccesHHUS TeEIa, KOTOPbIE MOJDKHBI OBITh

YAOBJIETBOPEHBI, UTO XOPOIIIO U3BECTHO B JJAHHOM 00J1aCTH TEXHUKH.

Ha mpakTtuke aBTOMAaTH3WPOBAHHBIA y3€I HAUMHAETCS OT HMCXOMHOTO CIIOS, T.C.
uzommpytomiero ciaost (100.1), xoTopsiii mmeeT pa3mep, KOTOPBIA TMPEBHIIIACT

pa3Mep UCIONIb3yeMBIX BCeX JIMHEHHBIX TpoBoaoB (80). Ha stom m3omsimoHHOM
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CJIOE€ Pa3MEMICHBI AIIEMEHTHI HHYKHETO KOMILJIEKTA, TAKAE KaK BcTaBHbBIE Taku (10).
3arem Ha mepBoM wu3omAMOHHOM ciioe (100.1) HemocpencTBEHHO Hal MEPBHIM
uzommpytomum  coem  (100.1)  pacmonoskeH  cnenMaNibHO — TOOOpPAHHBIN
uzommpytouii auct (100.2), cm. @ur.4 u 5Bce BcraBubie raiiku (10) cHabxeHbI
cronopamu (11) mns BpamieHus, KOTOpble HE TO3BOJISAIOT YKa3aHHBIM TalKaM
BpalaThCa OMWH pa3, Oyaydu 3azaenanbl B u3oidaiuoHHbid juct (100,2). 3arem
TIEPBBIA CJIOW JIMHEWHBIX TPOBOTHHUKOB (80) pa3BepTHIBAIOT HA YIOMSHYTOM
usossimuoHaoM citoe (100.2), HeoOs3aTeNNbHO ¢ W30JMPYIONTUMHA TTPOKIIAIKAMH,
pacTipesie]ICHHBIMA BOKPYT, TIpH HeoOXoaumocTH. HekoTopbie W3 yKa3aHHBIX
JIMHEHHBIX TpoBOAHUKOB (80) coeamustOTCs cO BcTaBHBIMH Tadikamu (10) Takum
00pazom, 4To OyaeT 00CYKACHO MO3IHEE. 3aTe€M HAHOCAT CIEAYIONINI CIIeIMaTbHO
nonoOpannblit u3omsAuonHbIi muct (100.3). M3onupytonmwmii muct (100.3) umeer, B
OJTHOM BapHaHTE, MPOTOYKH W THe3ma. OTBEpCTHA MpeAHA3HAYEHBl A MprUeMa
cTyneH4datsix BTYJIOK (20) wmm Brynok (30), Torna kak rHe3a mpeTHa3HAYCHBI TS
npuema BctaBHbIX raek (10). B atom Bapuante, rae raiiku (10) umMeroT cTonopHsie
cryniean (14), oTBepcTHMs W THE3MAa HE SBIAIOTCA OJMHAKOBBHIMHU. ['He3ma
npensaTcTByoT mpoxoay raek (10) ana BcraBku umzomsiuonHoro ciost (100.1),
KOTOpBI mokpbiBaeT raiku (10) mociae ux BKpyuyUBaHUS BO BPEMs 3aBUHUMBAHMS
BuHTOB (40, 50, 60). B npyrom Bapmante m3o0pereHus1, B kotopom raiiku (10)
BCTAaBKM BBHIMIOJIHEHBI 0O€3 cTomopHbIX cryneHed (14), oreepctwsi W THE37a,
chopmupoBanHeie B m3ojupytomem  cioe  (100.1), pasuel.  Kaxkmoe
OTBEPCTHE/THE3IO UMEET YacTh U TTpreMa MmoBOPOTHRIX TTpodok (11, 21, 31) ms

TIPEeIOTBPAIICHHS 1N Situ BpaleHus cooTBeTCTBYOmuUX ieMenTos (10, 20, 30).

Cnenuanucty B JaHHOM 00JIaCTM TEXHUKWA OYEBUJIHO, KAaK HCIOIb30BaTh
W30JIUPYIONTNE TUICHKH, C(OOPMUPOBAHHBIC W3 M3OJISAIIMOHHONW OymMaru Wid APyrux
yIOOHBIX MAaTEPUAIOB, UTOOBI M30JIMPOBATh pa3dnuunbie TuHuM (81) Apyr ot Apyra
B YKa3aHHBIX TOYKAX COCTUHEHHWs CIIOMCTOu cTpykTypsl (100), To ecth Onm3ko K
COOTBETCTBYIOIUM OTBepcTHAM (82), ecm 510 HeoOxoaumo. [Ipeanonaraercs, uTo

3Ta  M30ALMSA  JOJDKHA  OBITh — NPEABAPUTENIBHO  MPENOCTaBJICHA  AJiA
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ABTOMATHYECKOTO WJIM TOJYaBTOMATHYECKOTO MOHTAXa YKA3aHHOW CIIOMCTOU
CTPYKTYPBHI.

[Tocne »TOro BTOpPOW cioOW JHMHEHHBIX MPOBOAHWUKOB (80) pa3BepTHIBAIOT HA
yroMsHyToM m3ossiioHHoM ciioe (100.3), B KOTOpoM HEKOTOphIE M3 YKa3aHHBIX
JMHEWHBIX TIPOBOAHMKOB (80) coemmHsAIOTCS cO BCTaBHBIMHU ravikamu (10) wmm

cTyreHYaTsiMK BTyJIKaMHu (20) Takum oOpa3om, uTo Oyaer 00Cy aaThes TOIKeE.

Takum xe 00pazom, kak 0OBACHEHO BHIILIE, CTPYKTYpa PacTeT, 100aBJICHbI HOBBIC
ajmanTupoBaHHble  m3omAnMoHHBIE — JucTel (1001, 100.a+1.), a  Takxe
COOTBETCTBYIOIIHE JINHEHHBIE TPOBOMHUKH (80), 3aKaThie MEXIY KaXKABIMU ABYMS
CIIOSAMHU € HEOoOs3aTeNIbHBIM HCIOJIb30BAHUEM HM30IMpYOLMX Mpokianok. Koraga
obpazyercs kenaemasl CJIOUCTas IEKTpUYecKasl 1ieMb, OHA MEXaHWYECKH IUIOTHO
3aKpeIUIAeTCd  KOMIUIEKTOM  KPEMEeXHBIX  AJIEMEHTOB,  MPEANOUYTUTENHBHO
HapY>KHbIMU BUHTAMU WJIM 3JIACTUYHBIMHU JICHTAMH, CIIOCOOHBIMHU 3a0JIOKHPOBAThH

BCC CJIOK BMCCTC.

DJIEMEHTHI KOMILIEKTA, KOTOPbIE UCTOIB3YIOTCS [JIs1 aBTOMATU3UPOBAHHOU COOPKH
Ui pa30OpKU MHOTOCJOWHBIX AJICKTPUUECKUX IIeneH, SBISIOTCA (OKycoM
HACTOSIIETO U300pEeTeHH. DIEMEHTHl KOMITJIEKTA MPEACTABIISAIOT COO0H 2JIEMEHTHI,
KOTOpBIE PEIIAIOT JOMOJHUTEIbHYIO TEXHUYECKYIO MPOOJeMy, CIEHUATUCTOM B
JAaHHOM 00JIACTH TEXHUKH OYAET CTOJIKHYTHCS MPH (POPMUPOBAHHH MHOTOCITOWHOM
3JIEKTPUYECKON nenu MOCPEACTBOM ABTOMAaTU3UPOBAHHOTO WY

IMOJIYaBTOMATU3HUPOBAHHOI'O MOHTAKa WJIM ACMOHTAXKaA.

Takum 06pa3zom, COOTBETCTBYIOIINE TMHEHHBIEC MPOBOAHKKH (80), MpUHAIeKAIINE
OJTHOMY ¥ TOMY K€ CITOIO, B3aUMHO COSMHEHBI, TAKAM 00Pa30M, COOTBETCTBYIOIINE
muHelHbie TTpoBOAHUKH (80) COeAMHEHBI APYr ¢ APYTOM, €CITA TPHUHAUICKUAT
Pa3IMYHBIM CJIOSIM, TaKUM 00pa3oM, COOTBETCTBYIONIME JIMHCHHBIE MPOBOTHUKH
(80) coemwHEHBI €O CTAHIAPTHBIMH AJEKTpuueckuMu syeMentamu  (200),
HEMOCPEACTBEHHO YCTAHOBJIEHHBIMU HAJl MHOTOCIIOMHOM SJIEKTPUUECKON LIETBIO, U

TakuM 00pa3oM, COOTBETCTBYIOILIME JIMHEIHble TpoBoAHUKH (80) coeanHEHBI ¢
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rae3gamMu (400), yCTaHOBIIEHHBIMM HAJ IIMXTOBAHHOM SIEKTPUUYECKOW IIETbIO,

CIOCOOHOM MPUHUMATh TPEXCTOPOHHMUE ANEKTPUUECKUE FTIEMEHTHI.

B »TOoM cmbIciie mone3Ho uckarh 0osee OJU3KUE MPUMEPHI ISl TOTO, YTOOBI TOHATh

POJIb BCCX 3JICMCHTOB KOMIIJICKTA.
A. CoequHeHHE OOHUX M TEX XK€ CJIOCB

®wur.7 u 7A n300paXkarOT CUTYAITHIO, TIPH KOTOPOH ABa TUHEHHBIX TpoBOoAHMKA (80)
W3 OJHOTO M TOTO JK€ CJIOA JOJDKHBI OBITh COSAMHEHBI, T/Ie YKa3aHHBIN CIIOW HE
ABJIAETCS HHKHUM CJI0€M, TO €CTh m3oupyromuM ciioem (100,2). 3) nee raiiku (10),
OJTHA W3 KOTOPBIX OJM3Ka K JPYTroM, BIOKECHBI B m3ojupytommwmii ciaoi (100.3),
MPEeABAPUTETHHO MMOA00OPAHHBIC JIJIsl TOTO, YTOOBI IPHHUMATH/3aKPHIBATH 33 TAHHBIC
nee radikm (10) BMecTe ¢ JApyrUMH DJIEMEHTAMH. 3aT€M CETKa JIHHEHHBIX
npoBoaHuKOB (80) ocaxxmaetrcs Ha cioe (100.3), roe nBa MTMHEHHBIX MPOBOTIHUKA
(80) mmeroT cBom coemmHUTENN (82), CHAOKEHHBIE KOHTAKTHBIMHA OTBEPCTHSAMU
(86), KOTOpBIE MPHUJIETAIOT K KOHTAKTHBIM TOBEpXHOCTAM (13), chopmupoBaHHBIM
Ha YNOMSAHYTHIX BCTaBHbIX raiikax (10), ma ¢ur.7. 3arem apyrue coenuHEHUS
dbopMHUPYIOTCA Ha OJHOM HM TOM JKE€ CJIO€, TJe OTO HeoOXoaummo. 3aTem
pa3BepThIBAIOT HOBBIM wm3omupyrommii cioii (100,4). Dtor cmoit (100. 4 )
dhopMUpyETCS, B TOM YHCIIC, OTBEPCTHS JUIsl TIPHEMa CTyIeHYaThIx BTYJIOK (20) u
COOTBETCTBYIOIUX CTOMOPOB (21) B MO3MIMAX TOYHO HAJ paHEe OCAKICHHBIMH
raiikamu (10). [ToBepx ykazaHHBIX crymeHYaThix BTYNIOK (20) mepembruka (90)
ocakmaeTcss TakuM o0pa3oMm, dYTOOBl OHAa CHJAENIA CBOWMH KOHTAKTHBIMH
otBepcTrsaAMHE (96) Ha KOHTAKTHHIX TTOBEPXHOCTSX (23). HakoHern, pazBopaunBaroT
usossiituonnbid croit (100,5), nBe BUHTOBBIX MPoOKK (60), KOTOPHIE BHICTYMAIOT
nomnepex ykazaHaoro usonupytoiiero cios (100. 5 ), mepemsruku (90), Brynku (20),
muHelHbie coenuHuTeNn (82), oOpa3oBaHHBIE HA KOHIE YKA3aHHBIX JIMHEWHBIX
npoBoaos (80), oxoHuarenmsHO BBHHUMBAIOTCA B raiiku (10). Takum oGpaszom,
YCTAHABJIMBACTCS TAKOE K€ COCIWHECHHE CJIOEB MEXKIY JMHEHHBIMH TMPOBOJAMHU

(80). BuntoBble cTyneH4arbie ropaoBUHbI (63) OIOKUPYIOT BUHTOBBIE MPoOKH (60)
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B THE3/a, PEIBAPUTEIHLHO MTPUTOTOBJICHHBIE HAa M30JsinoHHOM citoe (100.5), kak

BHIHO Ha (pur 4.

Amnanoruuno, apyrue BuHTHI (40, 50, 60), T.€. ux cryneHuarsie ropioBuHsI (43, 53,
63), crmoco0OHBI K THE3Y B COOTBETCTBYIOLIEM H3oympyromiem cioe. Bunt (40, 50,
60) mociie 3aBHHYMBAHMSA C JKeJlaeMOoi BcTaBHOM Taikoi (10) ycuamBaeT CIIONCTYIO
ctpyktypy (100) myrem Hakatust Ha cTomopHbie cTyneHn (14) cooTBeTCTBYIOICH

raiiku (10) mo HanmpaBIeHHUIO K YIIOMSAHYTOH TopioBuHe (43, 53, 63) BunTa, dur. 3

ud.

BrimeykazanHoe MoOkeT OBITh  BBITIOJIHEHO OJMHAKOBO  XOPOIIO TyTEM
ucnons3oBanus raek (10) B BapuanTe Oe3 cronmopHo# crynenn (14) u BunTos (40,
50, 60) 6e3 COOTBETCTBYIOIUX CTymeHUaThix ropiaosuH (43, 53, 63). B stom
BapHaHTE BHEITHEE CKperieHne cioucto crpykrypsl (100) nHeobxommumo
MPUMEHUTH 0OJiee THIATEIIFHO, UMES B BHUAY, YTO BHYTPEHHUE YCHIIUTEITH MEXTY
CTOTIOPHBIMU CTyTeHAMU (14), crioaMu/>1eMeHTaMu MEKTy HUMH M CTYTIEHYAThIMA

ropiioBuHam (43, 53, 63) OTCYTCTBYIOT.
b. CoennHenne pa3anyHbIX CIOEB

®wur.6 1 6A n300paXKaIOT CUTYALIUIO, TPH KOTOPOH ABa TMHEHHBIX poBoAHMKA (80)
W3 Pa3HBIX CJIOEB JIOJDKHBI OBITH COCTUHEHBI. 4, KpaiiHee JIEBOE MOJI0KCHUE BHYTPH
cimouctoir cTpykrypsl (100). dopmupoBaHHe CIOA SBIACTCI TaKHM K€, Kak
OOBSICHEHO B ciiydae A BbIIIE; CHOBA BcTaBHaA raiika (10) BiojkeHa B H30JUP YOI
cmoit (100,2), m coorBeTcTByrOmas nuHEHuaras mposoaka (80) HaxomuTcs B
Heit. [IpoBogank (80) Gosee MIMPOKOH JIMHUM C €T0 JIMHEHHBIM coeauHnTeeM (82)
HAJICBAIOT Ha KOHTAKTHYIO TOBEPXHOCTH (13), chopMupoBaHHYIO HA YIOMSHYTOM
3akmanHoi raiike (10). 3aTem Ha 3TOM K€ cloe, TAe ATO HeoOXoauMo, GOPMHUPYIOT
ApyTrue COEAWHEHWA. 3aTe€M pa3BEPTHIBAIOT HOBBIM CHEMUAIBHO MOAOOPaHHBIN
uzommpytomuid cioit (101.3), a Brynka (20) pacmosioskeHa TMOBEPX YKA3aHHOTO
quHeltHoro coemuHuTens (82) B oTBepcTHHM, YXe CPOPMHPOBAHHOM B

wzomsanuonHoM  cnoe  (101.3). 3arem Kk He#ll pa3BepThIBaeTCS  HOBas
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cooTBeTcTBYyIOmas cerka (80) mpoBogOB, B KOTOPOW OJMH W3 €€ JIMHEWHBIX
coenuHUTENEH (82) HaeT Ha KOHTAKTHYIO TOBEPXHOCTH (23), chOpMUPOBAHHYIO HA
yIoMsIHyTO# cTyneHuaroit Bryske (20). 3arem HobI# cioii (101.4) pa3seprriBaeTcs
C aJanTHPOBAHHBIM THE3AOM i TpueMa BUHTOBOM mpoOku (60). Hakower,
BUHTOBas poOka (60) BeicTynaeT 3a ykazanubiit cioii (101.4), coemunurens (82)
BepxHeW ymHUM, BTYJKH (20), pacnonokeHHbie BHyTpH cjios (101). 3 ), HukHME
pacroyioXKeHHbIe JIMHEHHbIe coeauHuTeny (82) w BBUHUEHBI B raiiky (10),

BJIOKEHHYIO B cjioi (101.2).

BrimeykazanHoe MoOkeT OBITh  BBITIOJIHEHO  OJMHAKOBO  XOPOIIO TyTEM
ucnons3oBanus rack (10) B BapuanTe 6€3 OCTaHOBKH CTOMOPHOH cTyrnenu (14) m

BUHTOB (40, 50, 60) 6e3 COOTBETCTBYIOIINX CTYMEHYATHIX TOpsoBHH (43, 53, 63)

Cucrembl, onucaHHbie B A W B, MOryr ObiTh YHMBEPCAIBHO HCIOIb30BAHBI.
MHuosxecTBo mepeMbiuek (90) mMoxkeT ObITh MACHTHUYHBIM, OJHAKO HA TPAKTHKE
OYEBUHO, UTO MEPEMBIUKA HEeCKONbKkUX MUH (D) u mmpun (w), cm. Ourypy 14,
MOTyT OBITh MCHOJIb30BAHBI U PA3IUUHBIX HYKA. KpoMme TOro, o4eBHIHO, YTO
mrabenupoBanue OOMbIIEro KoJIMyecTBa BTYJIOK (20) mo3BOJsSET yCTaHABJIMBAThH
COCIMHEHUA TPEeX WIHM AaKE YETBIPEX PA3HBIX CIIOEB, TE€ COCIWHEHUA MEXKAY

nHeHHBIME TipoBogam¥ (80), pa3BepHYTHIMHU Ha TPEX WK OOJIEe CIIOSIX.
B. Cnenmanu3upoBaHHbIE COSTUHEHHS AIICKTPHUECKHUX dJIEMEHTOB.

Coenunenust snekrpudeckux 3neMenToB (200) apnstorcs Oomnee crmokHbiMHu. Ha
¢urypax 1 u 3 n300pakeH OAWH BAPHAHT CICIHATM3HPOBAHHOTO AJICKTPUUYECKOTO
snementa (200), coemmHEHHBIH CcO cioucToi crpykrypod (100) mocme
cdopmupoBanus. Bo-mepBbix, oanektpudueckuii  snemeHnT (200), Takoi Kak
npepbBaTeNb LENU, TOKEH OBITh CIPOCKTHUPOBAH ISl B3aUMOJCHCTBHUS C
PaACKPHITHIM KOMIUIEKTOM. TakuM 00pa3oM, Kaxablil snekTpudeckuii anement (200)
UMeeT JBa WM Oosiee 3eKTpudecKuX KoHTakTa (207), pacmonoXKEeHHBIX TaKUM
o0pa3oM, 4YTO STH KOHTAKTHl JOCTYMHBI uepe3 BHUHTOBbIE oOTBepcTHs (202),

c(hOpMHUPOBAHHBIE BHINIEC YIMOMSHYTBIX JJIEKTPHYECKUX KOHTakToB (207).
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Vkazanusie otBepctust (202) BmHTA 00€CTEUMBAIOT BO3MOXKHOCTH BCTABKH
CTELMATIbHO CKOHCTPYHUPOBAHHBIX COCTMHUTENbHBIX BUHTOB (70) uepe3 ykazaHHbIE
otBepcths (202) u s KperuieHus deKTpuyecknx KoHTakToB (207) k Buntam (40)
¢ pe3b0oil, nmpeaHazHaueHHbIM JUIs 3Tol nenu. Pe3pba (77), oOpabarbiBaemas Ha
XBOCTOBHUKE (71) cCOEAMHUTENLHOTO BUHTA, IPEIHA3HAUEHA JJI B3AUMOJCHCTBHS C
pe3pboii (47), mexaHuueckn oOpadoTaHHOM B TosioBKe (44) nmoboro suHTa (40) €
pe3bOoii. B OCHOBHOM, BHHTOBOE CO€AMHEHHE coeAmHUTENbHOro BUHTA (70) m
BuHTa (40) ¢ pe3pOoii obecreurBaeT XOPOIIEEe IEKTPHUESCKOE M MEXAHMUECKOE
COEMHEHHE, KOTOPOE MOXKET OBITh MPOCTO cOOpaHOo M pa3o0paHo, Kak MOKa3aHo Ha

¢urype 10 wmm Ha purype 10A.

Bonee BaxHbIM ABAAETCA TO, UTO Pe3b00BOY TONIOBHOM BUHT (40) B3auMoAeHCTBYET
C OHUM WJIA HECKOJNbKUMHU JHHEHHBIME TIpoBoAamu (80), pacmonoKeHHBIMH Ha
onHO# Ha Oornee m3ommpyronux c¢iosax (100.1). 8 mokazan pe3bOOBOI TOIOBHOM BUHT
(40), KOTOpBIM COCMWHEH TOJIBKO C OJHWUM JIMHCHHBIM TMPOoBOTHUKOM (80),
PaCHOJIOKEHHBIM HAa TPEX CIOAX HHXKE BEPXHENH IMOBEPXHOCTH MHOTOCIONHOU
sanekrpuueckor 1enu (100), Kk KOTOpo MOXKET OBITh MPUKPEIVIEH HEKOTOPbIH
sanekrpuuecknii snemeHT (200). Bux B pa3oOpaHHOM BHIE OJHOHW M TOH K€
CTPYKTYpbl n300pakeH Ha Our.8A. dopmupoBaHue CIOEB yxke OOBIACHICTCA B
paznenax A u B Beillle, a Takke KpPEIUIEHWE BUHTOB K TaiikaM B OJHOM WJIH
HECKOJIPKAX BapHaHTaX ¢ WM 0e3 CTOMOpHBIX cTyrneHel (14) m cTymeHdYaThix
ropnosuH (43, 53, 63). Takum oOpa3om, BaxXHO, 9TOObI IMHEHHBIH MpoBoAHUK (80)
ObLIT MPUKPETIJICH K BCTaBHOM Taiike (10), pacmonoskeHHOW Ha U30JIAIMOHHOM CIIOE
(101.3), B xpaitHeM mpaBOM MOJIOKEHWH, Kak Mmokazano Ha ¢ur.3 [Ise Brynku (30),
pacToIOKEHHbIE HaJ yKa3aHHOW raiikoi (10), MCTOmb3yrOTCS OfHA HAA JAPYTOMH,
onHa Ha n3onsAuonHoM cioe (101.4) u npyrasa Ha mnzomsuonHoM cioe (101.5).
AHaJIOTHYHO, KOPITYC C IBYMs JIMHEeHHbIMU npoBoiamu (80) n3obpaskeH Ha urypax
9 1 9A. B sTom npumMepe yxe 00BSICHACTCA HAIPE3 CO CTYNMEHUATOM BTYIIKOH (20)
muHelHbIM poBoaHUKOM (80), n3yuenHoi Gopmoii A u Besiiie skcmyatupyercs,

yTO0OBI 100ABUTH AOMOJHATEIBHBIN JTUHEHHBIN poBoaHKK (80), COEMMHEHHBIN CO
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CTPYKTYpPOH, KOTOpas 3aTsAruBaeTcs ¢ momonipio BUHTOB (40) c pe3pboii Ha

HWDKHIOIO BCTaBHYIO Taiky (10).

Crnenuanuct B JaHHOW OOJACTH TEXHUKW HEMEIJIEHHO PACIO3HAET, YTO KaXKIbIi
pe3b00BOM XBOCTOBHK (41) pe3pO0OBOIt TOJIOBKM MMEET pe3b0y i KPEIUICHUs B
raiiky (10) BcTaBku W 4TO XBOCTOBHUK (41) BUHTA TOJNIOBKH Pe3bObI MMEET JUTHHY,
pasMepsl KOTOPOHM TakoBBI, uTOOB TpuHEMAaTh N, n>l, Brymku (20, 30) mexnay
raiikoit (10) u orpanwunrtenem (42) romosku. Takum 0Opa3om, MPH BHITIOJTHEHUH
HACTOSAIIEr0 U300PETECHHUS CIICIYET UCTIOIb30BATh OJIUH UJIM HECKOJIBKO PA3IMUHbIX
pe3p00BBhIX TONOBOK (40), KOTOpBIE OTAMYAIOTCS TOJBKO MO BbicoTe (h). OT0
YKa3bIBAET HA TO, YTO HEOOXO0AUMO cpaBHUBATh BUHTHI (40) ¢ pe3p00BOY TONTOBKOH,
n3o0pakeHHbie HA Our.8A, T/ icob3yroTes ABe BTYNKH (30),  oquH n300pakeH
Ha ¢urype 10A, rae Tpu BTynku (30) UCHOMB3YIOTCS MEXIY COOTBETCTBYIOIIAM

orpaanuntesieM (42) TOIOBKH W UCTIONB30BaHHOM ratikoi (10).

JIina coeqmHEHUs BBIEICHHBIX AJIEKTpruUecKux 3eMeHToB (200) ¢ yke pacKphITon
ciouctoir crpykrypor (100) moryr ObITH OJAMHAKOBO MCIOJB30BAHBI JPYTHE
BapUaHTBl KPEIUICHWs. B eme OJHOM BapHaHTE OCYILECTBIICHHS HACTOSIIETO
U300peTeHNs BMECTO MCIMOJIb30BAHUS BUHTOB C pe3b0Ooil (40), moka3zaHHBIX Ha
@ur. 12 A, ucnonp3yercs MAIHHIPHUECKAN ToIoBHOW BUHT (50), n300pakeHHbBIH HA
@ur.12B. Pazanma mexnay ykazanHeiMu BuHTamu (40, 50) maxomurtcs B WX
roioBHOM ¢opmupoBanuu. ummaapudecknii rojgoBHO#W BUHT (50) mMeer Te xe
NPU3HAKH, KACAKOIIHUECA CIOCOOHOCTH COCIMHEHUS BHYTPHU CIOMCTON CTPYKTYpHI
(100), Tak kaK y>ke ymoMsiHyThI# pe3pO0oBoi TonoBHON BUHT (40) mmeer. OgHako,
KOTJla IWIMHAPUYECKUH TONOBHOW BHUHT (50) B3aMMOAEHCTBYET C 3JIEMEHTAMH
(200), momHOCTHIO OTnMMYaeTcs. llmmuuapuueckuit rojmoBHOW BHUHT (50) mMmeer
MAJTAHAPAYIECKYIO TOJTOBKY (54), CHabKEeHHYIO KpEneXHbIM Tla3oM (59)Yka3zaHnHbrii
KpenekHbiii ma3  (59) BBINONHEH C BO3MOXKHOCTBIO B3aUMOJEHCTBUS  C
3aIEKUBAIOTIMMCS  KpenexkHbIM  7ieMeHToM  (209), 00pa3oBaHHBIM BHYTpPH
snekTpuueckoro snmementa (200), kak, HampuMep, H300pakeH C TMOMOIIBIO

komiyiekra Our. 15-17. YcranoBounslii kjemmHsbiil 670k (200) nmeer MexaHusm,
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KOTOPBIH COCTOMT M3 3alleJIKMBAIOLIETOCS KpemekHoro syementa (209),
MPUBOMMOTO B ACHCTBUE TPYKHHHBIM Mexanu3dmom (210), ¢ur.17B omnom u3
BAPUAHTOB 3AILEIKUBAIOIIMNACA KpenexxHbId syeMeHT (209) MoXKeT YacTHUHO
BbIBUTAThCS U3 snemeHTa (200), koTopelf  oOecrmeunmBaeT BBICTYHAHHE
WIAHIPAYECKAX TOJOBOK (54) COOTBETCTBYIOMUX MUJIMHAPHUIECCKIX BUHTOB (50)
B anemente (200). Korma 3ammenkuBalOMMCS — KPEME)KHBIA — AJIEMEHT
0CcBOOOXK/IaeTCs, MPY>KMHA BTATHBACT €€ Ha3aJl, M YKA3aHHOE 3alleNIKMBAIOIIEECs
KpenexHoe cpeactso (209) szamumpaer mumHAPUYECKHE ToMOBKH (54) no0 ux
KpenexkHbiX kKaHaBoK (59). Takum obOpaszom, snement (200), t.e, 6mok (200)
YCTaHOBKM, TMPEIHA3HAYCHHBIA 1  B3aUMOJACWUCTBUSA C KOMIUIEKTOM B
COOTBETCTBUM C H300pETEHHEM, MEXAHWYECKH 3aKpeIjieH H  JJIEKTPHUYECKH

COEZIMHEH ¢ MHOTOCTIOWHOM 3nekTpuueckoi uemnbto (100).
D. HecranmaptHbie 3JICKTPHYECKUE SJIEMEHTBI COCTMHCHUMN.

CnenuanucT B JaHHOW 00JIaCTH TEXHUKH HEMEAJICHHO PACIlO3HAET, UTO KPETUICHHE
CHEIUAIBHO CKOHCTPYMPOBAHHBIX AJIEKTpUueckuX 3eMeHToB (200) ¢ moMomIbio
BUHTOB (40) ¢ pe3p0oii WM ¢ MoMoIIb0 BUHTOB (50) IMUIMHAPHUECKON TOJIOBKH,
Kak 00bsCHeHO B paznene C, uMmeer BaxHbld aeuiut. Takas cuctema 3aMKHYTa U
BBIJICJIEHA TOJIBKO, W IS 3TOW CUCTEMBI CIIEUATIBbHO Pa3paboTaHbl JIEKTPUUYECKUE
snemeHnThl (200), coBMeCcTUMBIE ¢ yKa3aHHOM crcTemMoii. Ha mpakTuke 3To 03Hayvaer,
YTO HCTOYHUK 3alacHbIX YacTed OrpaHWYeH, M CUCTeMa HEe SBJACTCA
yHUBEpCcajgbHOM. JIns mpeomosieHWss HSTOM  CIO0XKHOCTH — pa3paboTaH  BH
yHHBeEpcabHOTO THe31a (400), BRIMOIHEHHOTO C BOBMOXXHOCTHIO B3aMMOICHCTBUS
C MIMXTOBAHHOH sniekTpudeckoi nemnbio (100) ¢ 0nHOM CTOPOHBI U IS COSANHEHUSA
B KadecTBe HHTepdeiica CTaHIAPTH3UPOBAHHBIX 3-CTOPOHHUX 3JICKTPHUUECCKUX

sanemenToB (300) ¢ ykazanHoi# snekTpuaeckoit membio (100), em. ¢pur.18-24

Taxum ob6pazom, rHe310 (400) COeMMHEHO C MHOTOCIIOMHOM AIEKTPUUECKON CXEMOM
(100) na ¢urypax 21-24. Ilapa BunTOB ¢ pe3pboit (40) cHayama MOHTUPYETCS Ha
MHOTOCONHON 3nekTpuueckoi 1enu (100), xkak OOBACHIETCS B TPEIbLAYIIMX

CEKIMSX. 3aTeM Tapa COSAMHUTENbHBIX BUHTOB (70), KOTOpas BCTaBIAETCA uepe3
27



otBepctus (407), obpazoBannbie B HUkHEH yactu THe3aa (400), ckperuisier THE3A0
(400) co cnoucroit snextpuyeckoil nenpio (100) kak >7eKTpUYECKH, Tak H

MCXAaHHYCCKH.

Pozetka (400) mmeer >IEKTPOMEXAHWUYECKUNA MEXaHWU3M, pa3pabOTaHHBIA AJis
npuemMa 3-CTOpoHHETO 3JiekTprdueckoro neMenta (300). /lns mpocToThl B JAHHOM
ormucannu Oyaer onucaH BapuadT ¢ U-oOpasHbiM THe3q0M. OHAKO BOSMOXKHBI H
npyrue BapuanTsl THe31a (400), mpu 3TOM OHM CIOCOOHBI IEPEHOCHUTD BBIICIICHHEIC

TPEXCTOPOHHUE AJIeKTpHUeckue 3eMeHThI (300).

YTIOMSHYTBIE MEXaHW3M COCTaBJIEH W3 Mapbl akTuBUpyommx mTudToB (410),
BcTaBHBIX pbryaros (420), mrudros (430), konTakTHEIX 4yacteh (440) u npyxuH
(450). Cuaryamnus nepen BcraBrienueM saemenTta (300) nuzobpaxkena Ha ¢ur.22 u 24,
Axtusupytomme mtudTs (410) BeicTynaot u3 kopryca [1-o6pasnoro raesna (400)
yepe3 mapy aKTUBHPYIOMUX IITHIPeBhIX oTBepcTHid (401) BO BHyTpeHHEW 4acTu
ynomsanytoro rae3aa (400).Kaxneiii aktusupyrommid mtudt (410) npeacrasiser
coboit npyxuny (450), mpuBoguMyt0 B IeHCTBHE, rae ykazanHas npyxuHa (450)
TaK)K€ HARKMMAET HA COOTBETCTBYIOIIMHA 3J€MEHT, BCTaBisouMi peryar (420),
KOTOPBIM JOKEeH ObITh CKpHIT B U-00pazHom koxkyxe, ¢ur.22 u 24. YkazaHHbIH
BCTaBJsFoImiA peraar (420) mapuupro ycranosieH Ha mtudte (430), obecneunBast
moBopoT peryara (420) u3 monoxkeHus, mokasaHHoro Ha ®urype 24, B moyio’keHue,
nzobpaxkennoe Ha ¢ur.23. Peuar (420) BCTaBKM SJE€MEHTAa TaKXKe CIIOCOOEH
BBICTYTIATh Uepe3 KOHTAKTHOE BHITankuBaromiee orsepctue (404) B BHyTpeHHEH

gactu rHe3aa (400), pur.22.

Bcraska snexrpuueckoro snementa (300) B tHe3no (400) BXomuT B 3alleTICHUE C
aktuupyromumu  mrtuadgramu  (410), xotopsie TOonKaoT TpyxkuHBl (450) WO
HampaBieHuiO K AHy rHe3na (400). OTo melicTBHEe MPUBOIWT BO BpAIICHHUE TApy
BCTaBHBIX pbruaroB (420), 3aKperICHHBIX C TIOMOIIBIO IITHIPEBBIX TMPHUEMHBIX
yacteit (423) Hag cooTBeTcTBYIOMMMEU MTHPAME (430), BHI3bIBAs BHIAABIIMBAHKE
poryaros (420) uepes BoiTankuBaromue oteepctus (404). Ecnu snexkTpuueckui

snement (300) BcraBneHn npaBuibHO B THe370 (400), To periuaru (420) BCTaBKH
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AJIEMEHTA BXOST B COOTBETCTBYIOITNE KOHTAKTHBIE OTBepCcTHd (320) ymoMsSHYTOTrO
sanementa (300). Ilocne Toro kak peiuarn (420) BCTaBIAIOTCA B JKEJIAEMbIC
OTBEPCTHSI, SJIEKTPUUYECKUE KOHTAKTHI YCTAHABIMBAIOTCS TMOCPEICTBOM BHHTOB
CTaHJAPTHOTO 3JIEKTPUUYECKOTO 3JIEMEHTA, K KOTOPBIM OCYIIECTBIIAETCS JOCTYI
yepe3 BUHTOBbIE oTBepcTHs (302), 0OBIUHO pacrolioKeHHbIE HAa BEpXHEH YacTu
anemenTa (300), 1 KOTOpBIE CKPEIUIIIOT YKa3aHHbIe phryard (420) BHYTPH 3JIeMEHTa
(300). Takum oGpazom, peraaru (420) BCTaBKHM 3JIEMEHTA HAXOMATCSA B OTIUIHOM
ANEKTPAUECKOM KOHTAKTE ¢ djieKkTprueckuM ieMeHToM (300) Tpetheit ctopons. C
POTHBOIOJIOKHON CTOPOHBI, Te¢ BHYTpU THe3Aa (400), ykazanusiii smemenT (420)
BCTaBKM 3JIEMEHTA HAXOAUTCS B TMOCTOAHHOM »JJIACTUYHOM W 3JIEKTPUYECKOM
KOHTAKTE C COOTBETCTBYIOIIMMH KOHTAKTHBIMHU YacTaMu (440), a MIMEHHO, KaX bl
yrnpyruii koHTakT (444), suaumbiidi Ha ¢ur.24, COCNMHEH OMHOH CTOPOHOH C
COOTBETCTBYIOIIAM 3JIEMEHTOM BCTaBku phiuara (420), a apyrod CTOPOHOM-C
yYKa3aHHOW BbIlIe KOHTakTHOW uyacThio (440). kaxkmas koHTakTHas uacth (440)
JOTIOJTHUTENbHO (PUKCUPYETCS C TTOMOIIBIO COOTBETCTBYIOLIETO PE3b00BOr0 BUHTA
(40) ¢ momoipio coeauHUTENbHOTO BUHTA (70) M, clemoBaTENbHO, CO CIOUCTOMN

anekTpuueckoit nensto (100).

[Tapa oreepctmii (402), copmupoBaHHBIX HaI BEpXHEH YacThio Kopryca U-
oOpa3Hoii (opMBI, UMeeT ABOWHOE HazHaueHWE. [IepBBIfi COCTOMUT B TOM, YTOOBI
cIocoOCTBOBATh TOJNIKAHUIO phryaroB (420) BCTaBKM 3IIEMEHTA MO HANPABICHUIO K
KOHTAKTHBIM OTBepcTusiM (320), ecn HEOOXOAMMO, BO BPeMs BCTAaBKH DJIEMEHTA
(300). Bropoit m Gosnee BakHBIM sIBJISIETCST TO, 4TO oTBepcTus (402) cmyxar B
KauecTBe OOCIIYKMBAIOIIUX OTBEPCTUH B cliydae cOOEB Pa30OpKU., a UMEHHO, B
TEUCHUE HECKOIBKUX JIeT MPYXUHBI (450) MOTYT OCIabuTh M pa3psikaTh JIEMEHT
(300) u3 rae3na (400), uToOBI HE BO3BPATUTH HJIEMEHT, BCTABJIAOLIHH phruaru (420)
B U-o0pasnsbiit koxyx. [lo 3toii npuunne mapa orBepctuii (402) cripoekTrupoBaHa
TakuM 00pa3oM, 4YTOOBI MOMOYb B TaKOW TMIOTETHYECKOW HEHUCIPABHOCTH

YIOMSIHYTOTO 3JICKTPOMEXAHUYECKOTO MEXAHU3MA.

[IpoMblLIIEHHAs MPUMEHUMOCTD
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O4eBHIHO, YTO MPOMBIIUICHHOC MPUMEHEHHE NAHHOTO W300PETEHHUS SBISETCSA
OUEBUAHBIM. B HacTosleM H300pETEHUH PACKPHIT KOMIUIEKT, UCIOb3yEeMbIi 1Jid
ABTOMATU3UPOBAHHOMN COOPKH WM Pa300pKH MHOTOCIIOWHBIX SJIEKTPUUYECKUX LIETICH
U COOTBETCTBYIOIIUX JJICKTPUUYECKUX DJIEMEHTOB, COEOUHEHHBIX C HUMMH,
NPEANOUYTUTENILHO C WCHOJBb30BAHUEM TPOMBILIIJICHHBIX POOOTOB, CHEIHUATBHO
NPEIHA3HAUYCHHBIX JJIA aQHAJIOTMYHBIX wened. [l storo Tpebyercs BBICOKUMN
yPOBeHb YHH(HUKAIIUK AJIEMEHTOB HCIIONB30BAHMS, W HACTOSIIEE H300pETCHHE
PacKphIBAET TAKYIO 3aMKHYTYIO CUCTEMY, KOTOpasi BCE K€ COCOOHA MHTETPUPOBATh

TPEXCTOPOHHUE JIEMEHTHI, C BHICOKAM YPOBHEM T'MOKOCTH M HAJICXKHOCTH.
[To3numm Ha yepTekax

10 BcraBhas raiika

11 Cromnop BpaieHus

12 Pe3p00BOM HIMITHHIP

13 KoHTakTHas MOBEPXHOCTh
14 CronopHas CTyIneHb

15 Hapy>kHasi mOBEpXHOCTh
16 Ilpoxon

17 Pe3nba

20 CryneHuarasi BTyJKa

21 Cromnop BpaieHus

22 bapaban

23 KoHTakTHas MOBEPXHOCTh
25 Hapy»xHasi MOBEPXHOCTh

26 IIpoxon
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30 Brynka

31 Cronop BparmieHus

32 bapaban

35 Hapy»xHast mOBEpXHOCTh
36 Tlpoxon

40 BuHT ¢ pe3pOoi

41 XBOCTOBUK

42 1I"omoBHOM CTOIOP

43 T'opnioBuHA

44 T'onoBka

45 TlpuBon

47 Pe3p0a

48 T'onoBHAs HUTh

50 Hunuaapuveckas rojoBka
51 XBocToBHK

52 I'onoBHO#M cTOMOP

53 I'opnoBuHa

54 [lunuHapuyeckas TOJI0BKA
55 IlpuBon

57 Pe3bba

59 KpenexHasi kaHaBKa

60 BunToBas npoOka
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61 XBoCTOBHK

63 ['opnoBuHa

64 Ilnockas ronoska

65 Ilpuson

67 Pe3nba

70 CoeaHUTENbHBIN BUHT
71 XBOCTOBUK

74 T'onoBka

75 IlpuBon

77 Pe3bba

80 JInHeHHbI MPOBOHUK
81 JIunus

82 CoenuHUTEIb

86 KonrakTHOE OTBEpPCTHE
90 Tlepembruka

91 Tlepembiuka

92 CoeaunuTeNb

96 KoHTakTHOE OTBEPCTHE

100 Crnoucras cTpykTypa

101 .1 M3omupyromuii cimoit; 1=1, 2, 3, ..

200 DneKTpuYEeCcKuil 3JIEMEHT

202 BUHTOBBIE OTBEPCTHS
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207 DneKTpUYECKUil KOHTAKT

209 3amenkuBaroUiCcs KpemeKHbIA 2JIEMEHT
210 Ilpyxxuna

300 TpEXCTOPOHHM SIIEKTPUUECKUANA FTIEMEHT
302 OtBepcTue ajisi BUHTA

320 KoHTakTHOE OTBEPCTHE

400 lrencenpHas po3eTka

401 OtBepcrre s aKTUBUPYIOIIETo MTH(TA
402 MoHTa)XHOE OTBEPCTHE

404 OtBepcTHe A BHITAJIKMBAHUA KOHTAKTa
407 OtBepcTHre 715 BUHTA

410 AxtuBupyromui mtudT

420 DneMeHT BCTaBHOM ppluar

423 TlpuemHas gacth mTU(TA

430 Irudt

440 KoHTaKTHasA 4acTh

444  Yupyrui KOHTaKT

450 Ilpyxuna
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OOPMYVIJIA U3OBPETEHUA

1. Kommnekr nns aBTOMaTW3UPOBAHHON COOpPKHM WM pa3OOpPKH MHOTOCIIOMHBIX
sanexrpuueckux 1eneit (100) u cooTBETCTBYIOMNX AIEKTpUUECKUX 31eMeHTOB (200,

300), coeAMHEHHBIX C HUMH;

-r7ie yKa3zaHHas MHOTOCJIOWHas snekTpudeckas nenb (100) ocHoBaHa HA ABYX WA
6onee wzomanmoHHBIX ciosix (100.1), 1 = L..n, ¥ MHOXECTBO JIMHEHHBIX
npoBOIHUKOB (80), 3aKaThIX MEXKIY KaXABIM W3 ABYX COCEIHMX H3OJSAIIMOHHBIX
cmoés (1001, 100.1 +1) ¢, HEOOA3ATENHEHO, KOMILICKTOM H30JIMPYIONIMX MPOKJIAIOK,
UMEIOLINX TOJNIIMHY, ONM3KYI0 K YKa3aHHBIM JIMHEHHBIM mpoBogHukam (80),
PacrloJIO)KEHHBIM HAa OJHOM CJIO€ [UIsl YKPEIUIEHHs CTPYKTYpbl, W TA€ BCA
MHOTOCJIONHAsA ekTpraeckas menb (100) MexaHnvecKu MIOTHO 3aKperyieHa OIUH

pas;

-TIPH TOM KaXKIbIH JTUHEHHBIA TPoBOAHUK (80) MMeeT 1Mo MEHbIEH Mepe OIHY
anauio (81), cHaOXKEeHHYIO TMHEWHBIM coeTMHUTENEM (82), UMEIOINM LEHTPAIbHOE
orBepctue (86) mist oOpa3oBaHUsA AJIEKTPUUYECKOTO KOHTAKTa C JPYTHMHU
3JIEMEHTaMH KOMIUIEKTA; T/1€ OJMH Ui OoJiee anekTpruueckux srnemMeHToB (200) uim
HEOO0SA3aTEeNIbHBIX TPEXCTOPOHHMX HyekTpuueckux sieMeHToB (300), koTopsbie
npenBapuTeabHO BeTaBlieHbl B rHe3ga (400) SIeKTpUYeCKH W MEXaHUYECKH
COCIMHEHbI C YKA3aHHOW MHOTOCIOWHON snekTpuueckoit menbio (100) Takum
00pa3oM, 4TO UX SJIEKTPUYECKHUE KOHTAKTHI COCIMHEHBI YEPE3 YKA3AHHbBIE 3JIEMEHTHI
KOMIUIEKTa C JKeJlaeMbIMH JIMHEHHbIMUA TipoBogamMu (80) BHYTpM yKa3zaHHOU

MHOTOCIIOWHOM 3nekTpuueckoit menu (100);
-I'/Ie YKA3aHHBIH KOMIUIEKT COJACPKUT CIAEAYIOIIUE IIEMEHTHI:

nepembiukn (90), roe kaxaas nepembiuka (90) umeer muauio (91) mepembruku
POU3BOJIBHON IIMPHUHBI, CHA0XKEHHYIO ABYMA Win 0Oojee coeauHutenaimMu (92)

NMEPEMBIUEK, KaXA0€ C IEHTpaldbHbIM oTBepcTteM (96) mnsa dopmupoBanus



AJNIEKTPUYECKOTO KOHTakTa ¢ jApyrumu snemeHtamu (10, 20) xomrmnekra,

pacpeaACIICHHBIMU 110 TOMY 2KC CJIOLO,

-ectaBHbIe Taiku (10) anma npuema copmectumbix BUHTOB (40, 50, 60) komIiekTa,
rae Kaxmaas 3akianHas raiika (10) uMeer KOHTaKTHYIO MOBEpXHOCTH (13), pazmepsl
KOTOPO# MO3BOJIAIOT MPUHUMATh COSTUHUTEND (82) MuHuM wim coenuHuTenb (92)

MEPEMBIUKH,

-crynendarsie BTyakn (20), rae kakaas cryneHdaras Brynka (20) umeeT pa3mepsl
IUTA TIpYeMa JIMHEWHOTOo coequHuTens (82) win nepemMbluku (92) ¢ ee KOHTaKTHOU

MOBEPXHOCTHIO (23) 1 ¢ kKaHanom (26) ansa ceoboaHOoro Tpoxoaa suHTa (40, 50, 60);

-eryaku (30), mpuuem kaxknas Brynka (30) mmeer orBepctue (36) misa mpoxona

ceoboanoro suHTa (40, 50, 60);

-rae BcraBHblie raiiku (10), crynenuarsie BTynku (20) m Brynku (30) mmerot
OJIMHAKOBYIO BBICOTY, KOTJIa MCIOJIb3YIOTCA HAa OJAHOM M TOM K€ W30JIMPYIOIIEM
cimoe (100, 1), umeromue omun wim Oomee cromopos (11, 21, 31) Bpamenus,
o0pa3oBaHHBIX HA WX BHEMIHMX moBepxHocTax (15, 25, 35), koropeie rHE3ma B
COOTBETCTBYIOIEM u3oiupytomem cinoe (1001) mpemgoTBpamaroT MOBOPOT

sanemenToB (10, 20, 30) komruIeKkTa;

-euHT (40) ¢ pe3pboi, rae Kaxapid pe3bOoBOi romoBHOM BUHT (40) uMeeT pe3nOy
(47), obpazoBanHyrO B royioBke (44), s nmpuema coemuHuTebHOTO BUHTA (70),
MOCPEJCTBOM KOTOPOTO K HEMY MPHKPEIUICH 3JiekTpudeckuid srmeMenT (200) wnm

rae3no (400);

-BUHTHI (50) TOJOBKY HUIMHAPOB, MPUUEM KaKIbli BUHT (50) TOMOBKY UJIMHAPOB
UMEET IUIMHAPUIECCKYIO TOJIOBKY (54) ¢ kpenexxHbiM maszoMm (59) mns mpuema

3actexkn (209) 3acTexkn smekTpuaeckoro iementa (200);

-r7ie Kaxabli pe3p0oBoi XBOCTOBHK (41) ronoBku mim XBOCTOBHK (51) romoBku
numHApa uMeet pe3ndy (47, 57) nna kperuienns ykazannoro suHTa (40, 50) BO

BcTaBHOU raiike (10) u ¢ nnuHO#M ykazaHHoro xBoctoBuKa (41, 51), umeromiei



pa3mepsl 1uia npuema n, n>1, Brynku (20, 30) mexny ravikoi (10) u orpanuuurenem

(42, 52) ronoBku;

-BuHTOBBIE MPoOKHU (60), Tae kaxmas BuHTOBasA MpodOka (60) uMeeT MO MEHbBIIEH
Mepe YaCTHUHO Pe3b00BOM XBOCTOBHUK (61) /T KpETyICHHs YIIOMSIHYTOW BHHTOBOU
npoOku (60) B ykazanHyto BcTaBHyio Taiky (10) m xBoctoBuk (61), nMmeromuii
pasmepsl i npuema n, n>l, Brynku (20, 30) mexnay radikoit (10) u mockoit

rosioBko# (64);

-coenuHUTENbHBIE BUHTHI (70), B KOTOPHIX KaXKAbIH COoeaUHUTENbHBIA BUHT (70)
UMEET 10 MEHBIIEH Mepe YaCTUYHO pe3bO0BOH XBOCTOBUK (71) i1 BBHHUMBAHUA
yKazaHHOro coeauHutenbHoro BuHTAa (70) B BuHTH (40) ¢ pe3pboit; u
HeoOs3arenbHO onHO wiu  Oosnee rHe3n (400) ¢ »ieKTpOMEXaHMUECKUM
MEXAHW3MOM, TMpEeJHA3HAUCHHBIM JJIs OONErdyeHusi BCTABKH M BBITATIKMUBAHUS
TPEXCTOPOHHETO 3JNiekTpudeckoro saementa (300) w3 ynmoMsiHyTOoro TrHE3na
(400)mpu sTom kaxaoe rae3no (400) moszposseT snekrpudeckomy demenTy (300)
3apuKCHpPOBaTh MEXAHUYECKOE MOJOKEHUE U XOPOILIUH 3JEKTPUUECKUNA KOHTAKT C
MHOTOCJIOIHO# 3ekTpuueckoit renbio (100) mocpenctsom BunHTOB (40) ¢ pe3nOOi,

KoTOpble yaepkuBatoT rHe3o (400) u ykazanusii snexkrpuueckuii snement (300).

2. KommiekT mo m. 1, ornwyaromumiicss Tem, 4yTo BcTaBHas raiika (10) oOpazyer
AIIEKTPUYCCKHI KOHTAKT ¢ JinHUEH (82, 92) MuHUM WiIv IEpEMBIUKHA TaKUM 00paszoMm,
YTO KOHTAaKTHOE oTBepcThe (86, 96) mMeeT reoMeTprro, KOTopas COOTBETCTBYET
BHEITHEH TeoMeTpruH Pe3b00Boro mumHApa (12), 06pa3oBaHHOTO BHYTPH BCTaBHOM
raiiku (10) 1 roe paccTosiHue OT KOHTAaKTHOH moBepxHOCTH (13) 10 BepxHEl yacTh
raiiku (10) mmeeT Takue pa3Mepbl, KOTOPHIE COOTBETCTBYIOT TOJIIITUHE COSTMHUTEIS

(82, 92) nuHUM WK TIEPEMBIYKH.

3. Kommekr mo 1. 1, B koTopom crynendaras Brynka (20) o0pazyer s/eKTpuIecKuid
KOHTAKT ¢ TuHUEH (82, 92) TMHUY WK TIEPEMBIYKH TaKUM 00pa3oM, YTO KOHTAKTHOE
orBepctue (86, 96) wmmeer reoMeTpuio, KOTOpash COOTBETCTBYET BHEIIHEH

reoMeTpuu nuauHApa (22), 06pa3oBaHHOTO BHYTPH cTymneHuatod BTyJkU (20), u



T/IC PaCCTOSHHUE OT KOHTAKTHON TMOBEPXHOCTH (23) M0 BEpXHEH YaCTH CTYNEHYATON
BTynku (20) wWMeeT TakWe pa3Mephl, KOTOPHIE€ COOTBETCTBYIOT TOJIIHAHE

coequauTeNs (82, 92) MMHUM WA NIEPEMBIUKH.

4 . KommuiekT no n.2 uim 3, B KOTOPOM Bce cTyrnenyatsie BTyskH (20) u BTynku (30)
MMEIOT OJIMHAKOBYIO BBICOTY, U TJIE€ KaKJ10€ KOHTaKTHOE oTBepcTre (86, 96) numeet

KPYTJIYIO T€OMETPHIO.

5. Kommrekt o 1. 1, B KOTOpOM Kaxaplii pe3nr00Boii rotoBHOM BUHT (40) cHabkeH
npuBoIoM (45), BBHITIOJIHCHHBIM HAa BEPXHEHW YacTH TONOBKH (44), KOTOpas UMeeT
MexaHudecku oOpaboranHyio pe3bly (47) B romoBke (44), mpuyueMm yKa3aHHBINA
npuBox (45) obecrieunBaeT CBHHUNBAHUE W pa3BuHUNBaHue BUHTA (40) ¢ pe3p0oBoi

rojioBko# B raiky (10) BcTaBkwu.

6. Kommekr mo m. 1, B KOTOPOM KaKIbiii U3 TOJI0BOK (50) TOJIOBKH MHJIMHIPOB
cHaOxkeH mpuBoAoM (55), BHINOJHEHHBIM Ha BEpXHEH uacTu roynoBku (54), rae
yKa3zaHHBIH npuBoj (55) obecreunBaeT 3aBUHUMBAHKE U OTBUHYMBaHKUE BUHTA (50)

TOJIOBKH IUJIMHAPA BO BCTaBHYIO raifky (10).

7. Kommnext no 1.1, B koTopoM Kakaast BuHToBasA npoOka (60) cHabkeHa MpUBOIOM
(65), BBHITMIOJIHEHHBIM B TUIOCKOH TOJIOBKE (64), mpuueM ykasaHHBIH mpuBo (65)
o0ecTieurBaeT CBUHUMBAHWE W PAa3BUHUMBAHKUE YKA3aHHON BHHTOBOW MpoOku (60)

BO BCTaBHYIO raiiky (10).

8. Kommiekr mo m. 1, B xoTopoM Kaxkaeiid kopmyc TrHe3ga (400) mmeer Takme
pasMepbl, 4YTOObl TPUHUMATh BBIACICHHBIH TPEXCTOPOHHHUHN AJICKTPUUECKUM
sanemenT (300), Te yka3zaHHBIH KOPITYC MeeT MHOkecTBO oTBepeTuii (401,402,404,

407), pactipeieJICHHBIX TIOTIAPHO HAJ HAM, TJE:

-otBepctus (407) BuHTAa O0ECTICUMBAIOT BO3MOKHOCTH Kperuienus rHesnma (400)
gyepe3 Mapy COEAWHUTENbHbIX BHHTOB (70), BCTAaBIEHHBIX YEpe3 YKa3aHHBIC
otBepctus (407) BuHTa, K cOOTBETCTBYIOMMM BUHTaM (40) ¢ pe3b00ii, BRIXOIAITUM
u3 MHorocioiHoW snektpuueckod 1enu (100); montaxHbie orBepctus (402),

KOTOPBIE o0ecneunBalOT  BO3MOXKHOCTH MAHUITYJIMPOBaHUSA BEPXHUM
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WHCTPYMEHTOM C TIOMOIIbI0 phiuaroB (420) BCTAaBKM »3JIEMEHTAa BO BpeMs

MOHTaka/JAeMOHTaXa AekTpuueckoro siementa (300) BuyTpu ruaesaa (400);

-KOHTAKTHBIE BbhITATKUBatole orepctud (404), uepe3 KOTOpbie BCTABIAIOTCSA WIN
youpatotcs poruaru (420) ans BCTaBKM YKA3aHHOTO 3JIEMEHTA; M aKTUBUPYIOLIHUE
mrudrossie orBepctus (401), yepes koropeie aktuBupytomue mTUGTH (410)

BBICTYMAIOT B MEXAaHUUYECKOM KOHTAKTE C 3JIEKTpUUYecKuM 3emeHToM (300);

-IPH  ATOM  3JICKTPOMEXAHWYECKUH MEXaHW3M COCTaBJieH W3 aAKTHBUPYIOLINX
mrudtoB (410), BctaBHbix peruaros (420), mrudgToB (430), KOHTAKTHBIX YacTeH

(440) u ipy>xuH (450);

-prueM BCTaBka saekTpuueckoro snementa (300) B ruesmo (400) BxoauT B
3aneryieHue ¢ aktuBupyomuMu mrudTamu (410), KOTOphie TOMKAIOT TPYKUHBI
(450) no Hampasnenuto k aHy THe3aa (400), u BpamaroT mapy BCTABHBIX PhIYaroB
(420), ¢uxcupyembix dYepe3 WX IITHIPeBbIe TMpueMHbie dactu (423) Hax
COOTBETCTBYIOLMMU IITHIpsAMU (430), 3acTaBisas 3MeMeHT BCTaBUTh poiuar (420)
BBICTYNATh 4epe3 BhITalkuBaromue orBepctust (404) M BXOAWTH B KOHTAKTHBIE
orBepctusi  (320) »sNEeKTpUYECKOTO 3jieMeHTa Uil (UKCAllMd B BHHTAX
ANEKTPUUECKOrO 3JIEMEHTa, rae Kaxabld sieMeHT (420) BCTaBKM 3IEMEHTA
HAXOAWUTCA B TOCTOSHHOM 3JIEKTPHUECKOM KOHTAKTE€ IOCPEACTBOM YIIPYIroro
koHTakTa (444) ¢ cooTBeTCTBYIOIIEH KOHTAakTHOW uYacThio (440), koropas
AJNIEKTPUYECKH COEAMHEHAa ¢ YKa3aHHbIM BHHTOM (40) TomoBkm ¢ pe3pboii ¢
W CITOJTb30BAaHUEM COSTMHUTENLHOTO BUHTA (70) 1, Clie1oBaTeIbHO, C MHOTOCIIOMHON

snekrpuueckoit renso (100).

9. IlpumeHenue KOMIUIEKTa MO mm. 1-8 jyii aBTOMAaTHU3UPOBAHHOW WM
MOJIyaBTOMAaTU3UPOBAHHOW COOPKM WM Pa300pKH MHOTOCIIOMHBIX 3JIEKTPUUYECKUX

neneit (100).

10. IlpuMeHeHHE KOMIUIEKTa MO 1.9, e aBTOMATU3WUPOBAHHYIO COOPKY WIIH
Pa30OpKy MHOTOCIOMHBIX JJICKTPUUYECKUX IIENEH BBIMOJHSAIOT € TMOMOIIbIO

MIPOMBILIJIEHHBIX POOOTOB.
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