201690380 Al

(19)

(12)

(43)

(22)

(54)

EBpa3unckoe @) 201690380 13 A1l

naTeHTHoOe
Be4OMCTBO

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

(31)
(32)
(33)
(86)
(87)
(71)

[ata ny6nvkaLmm 3aseku (51) Int. Cl. E04B 9/02 (2006.01)
2020.04.03 F24F 5/00 (2006.01)

[aTa nogaun 3asBku

2014.08.18

CUCTEMA JJISI TEPMUYECKOM AKTUBALIMU U KPEIIJIEHUSI TOTOJIOYHBIX
MMAHEJIENR

CH 01410/13 (72) Waobperatens:

2013.08.16 3ekcayap I'epa, Bemne IN'anc-Ilutep (DE)
CH )

PCT/IB2014/001545 (74) aitgies ®RU)

WO 2015/022574 2015.02.19 o

3asBuTensb:

SEHAEP I'PYII THTEPHOIUIHJI AT

(CH)

(57)

N306peTenne OTHOCUTCS K CHCTEME ISl TEPMUIECKOH aKTHBALUY U TOBEIINBAHUS MTOTONOYHOH manemu. Cuctema
COAEPKUT TpeIHA3HAYCHHBIH A motoiouHod maHenu (11) miockuit Tepmudeckuit momyms (12) axruBammu,
COZIEpIKaIiA, IO CYIIECTBY, POBHBII MeTaymmdeckuid ucT (13); nBe mpeaHa3HaYCHHBIE IS MOTOJIOYHOM MaHEeTH
(11) mecymme Hnampasistronte (14, 15), KoTOpble BBIIONHEHBI C BO3MOKHOCTBIO KPEIUICHHSA, OMOCPEIOBAHHO
WIN HETMOCPEACTBEHHO, Ha IOTOJNKE HaJl MECTOM MOHTaXa IMOTONoyHOH maHenu (11) M Ha KOTOPBIX MOXKET
KpenuTbes notonouHas nanens (11); kpenexnoe cpeactso (16, 17, 18, 19, 20, 21) mng Hecymux HampaBISIOMINAX
(14, 15) mns kpemeHus Hecymux Hampasistronwx (14, 15) Ha mortoske; kpemekHoe cpenactso (22, 23) mus
MOTOJIOYHBIX MAaHEeNeH, ciy)kallee A NPUKPEIJIeHUS HOoToNo4yHoW maHenu (11) K HecymuM HampaBIISIOIINM
(14, 15). CornacHo H300peTEHHIO CUCTEMa JIOTMOIHUTEIBHO COAEPXKUT ABa KPIOUKoOOpas3HbIX cpenctsa (24, 25),
KOTOpBIE BBINOJHEHBI C BO3MOXHOCTBIO pa3MeleHus B nepBoit obnactu (12L) xpomku moxyns (12) aktuBanuu Ha
PacCTOSIHUU APYT OT APYyTa U MOCPEICTBOM KOTOPBIX MOYIb (12) akTMBAaLIMK MOXKET MOJBEIINBATHCS C BO3MOXKHOCTHIO
IIOBOPOTAa Ha OHOW U3 ABYX Hecylux Hampasistomux (14, 15). ComtacHo mepBoMy anbTepHATUBHOMY BapHUaHTY
OCYIIECTBJICHHUS HM300PETEHUS] CHCTEMa JOIOJNHHUTEIBHO COAEPKUT TPEThe KPIOYKOOOpa3HOE CPEACTBO, KOTOPOE
BBITIOJIHEHO C BO3MO)KHOCTBIO Pa3MElIEHHs] BO BTOPOI 00JaCTH KPOMKH MOJIYJSl aKTHUBALMH, [TPOTHBOIOIOKHON
HEePBO 001aCTH KPOMKH MOJIYJISI aKTUBALIMH; COACPKUT JOMOJIHUTENIBHO JBa KPIOUYKOOOpa3HbIX cpenctsa (26, 27),
KOTOpBIE BHIITOITHEHBI C BO3MOKHOCTBIO Pa3MEIeHNs Ha PACCTOSIHUY JIPYT OT Jpyra Bo BTopoii oomacty (12R) kpomku
Mopyis (12) akTiBaIyy, IPOTUBOIIONIOKHOM epBoit oomactr (12L) kpomkn moxyis (12) akTUBaIuu, ¥ MOCPEACTBOM
KOTOPBIX MOIyJb (12) akTHBAaIKM MOXKET MOBEIIMBATLCS ¢ BOSMOXKHOCTBIO TIOBOPOTA HA APYTOH M3 JBYX HECYIIUX
Hanpasistromux (14, 15).
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CUCTEMA 011 TEPMUYECKOW AKTUBALIMU U KPEMNJIEHUA
NOTOJZIOYHbIX NMAHEJIEN

N306peTeHne OTHOCUTCA K CUCTEME AJiIS TEPMUYECKON aKTUBaUUU U

KpenneHuna noTosiou HOW NaHenwu.

[MoToNI0YHbIE nMaHenun n nx TEpMMUYECKada aKtuBauud, T.€. TakK
Ha3blBa€Mbl€ U3NydYawWwMnNe NOTOJIOYHbIE MNaAHENN, KAaK TAaKOBbl€, U3BECTHbI.
MoTONOYHBbIE NAHENN NOABELINBAIOT NN MOHTUPYIOT (OUKCUPOBAHHBLIM 06pa3omM
nOCpeacTBOM MOABECHbIX KOHCTPYKUMA WAM  MOHTAXHbIX KOHCTPYKUUK,
HanpuMep, Ha OETOHHbIX WAn AepPEBAHHbLIX TMOTOJIKAX. Tak Ha3biBaeMmas
AdKTUBaUund NOTONTOYHbIX naHeneVl, T.€. YCTA@HOBKa MOoAYJ1A AN1Ad HarpesaHuda nnun
OXJIAXAEHNA NOTONIOYHOMW MaHenn, MOXeT nMNpou3BOAUTLCSA, Hanpumep,
nocpeacTtBoM peructpa TpyboK, B KOTOPOM TPaHCNOPTUPYETCA TEKy4uui
TENNOHOCUTENb U KOTOPbIAW COCTOUT B TEMNJIOBOM KOHTAKTE C MOTONOYHOWU
naHenblo. AJ’IbTepHaTMBHO BO3MOXHa TepMunyeckKasa aktueauuna, npon3soanmMmas
SNEKTPOpPE3INCTUBHbLIM Ccnoco6om. l/l3nyqa}ou.|,me NOTOJZIOYHbIE MaHEeNn MOryT
MCNOoONb30BaATbCA KaK Asid OTONNAE€HNd, TaKk U gna oxXxnaxaeHuna noMeweHund, B
3aBUCMMOCTU OT TeMnepaTtypbl TeKy4dyero tenaoHocuTena no OTHOWEHUK K
cpefHen yCTaHOBMBLUENCA TemnepaType B NOMEWEHUW nop w3nyyarowmnumm

NMOTONMNOYHbLIMU NAHENAMMN.

Ha npakTuke 3aTpaTtbl Ha MaTepuanbl U YCTAHOBKY MHOMMX M3 3TUX
CUCTEM OKa3biBalOTCA CAULWIKOM BbICOKUMU ANA HEKOTOPbIX MOTEHLUUNANbHbIX
n0KynaTenel‘/'|. DTO OTHOCMUTCA, B 4aACTHOCTU, K YCTaHOBKE TEepMUYECKHU
dKTUBU3NPOBAHHbLIX N3Ny4aloLWnX NOTOJIOHUHbBIX naHenen HebonbLWON Naowaau

Y YACTHbIX KJIMEHTOB.
B ocHoBe wu306peTeHMs NexXuT 3agada YnpoCTUTb TEPMUYECKYIO

dKTUBaLUUIO U KperJsieHne noToNOYHbIX naHenem N Taknm o6pa30M CHU3UTb

CTOMMOCTb UX YCTAHOBKMN.
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Ona peweHna 3agaun wunlobpeteHne npegnaraetr cCcucrtemy pas
TEPMUYECKON aKTUBaUMM U KpenjaeHns noTONOYHOM nMaHenn, KoTopas
COAEPXMUT:

npeaHa3Ha4YeHHbIn ANA MNOTONOYHOM MaHEeNnun MAOCKUA TepMUYECKUN
MOAYNb aKTUBALUN, KOTOPbIN COAEPXUT NO CYLWECTBY POBHbIN MeTanndecKnim
JINCT;

ABe  npeaHa3HayeHHble  Ana  NOTONIOMHOW  MaHenn  Hecywwme
HanpasnswwWwmMe, KOTOpPble BbINOJHEHbI C BO3MOXHOCTbK  KpenjaeHus
onocpenoBaHHO MW HEnoCpeACTBEHHO, Ha MNOTOJIKE Haja MeCTOM MOHTaxa
NOTOJIOYHOW MAHENN U Ha KOTOPbIX MOXET KPenuTbCA NOTON0YHAA NaHenNb; U

KpenexHoe CpeacTBo A1 HEeCyLUX Hanpasagwwux, ciayxawee pans
KpenseHnsa HeCyLWwmnx Hanpasnsaowmx Ha NOTOJIKE; U

KpenexHoe CpeacTBo AN MNOTONOYHbIX MaHenen, cnyxawee Ans
KpenaeHusa NOTONOYHON NaHeNn K HeCYLWMM HanpasasaoWwmM, npuyemM cucteMa
AOMONIHUTENBHO COAEPXMUT, MO MEHbLUEN Mepe ABa KPUYKoobpa3HbIX CpeacTsa,
KOTOPbl€ BbINOSIHEHbI C BO3MOXHOCTbIO pa3MeLweHns B nepson 061acTn KpOMKM
MOAYNSA aKTUBAUWUM Ha pacCTOSAHUW [PYr OT Apyra W NMOCPEeACTBOM KOTOPbIX
MOAYNb aKTUBALWUM MOXET MNOABELIMBATBLCA C BO3MOXHOCTbKO MOBOPOTA Ha

OAHOW U3 ABYX HECYLMNX HANpaBnaoLWmnX.

DTO penaeT BO3MOXHbIM, Hanpumep, Cneaywmin nopagoK LeNCTBUA nNpu

yCTaHOBKe.

Onepauunsa 1:

Ob6e Hecywwme Hanpasnswowmne, npeaHasHayeHHble A8 MOTOJIOYHOMU
NnaHenun, 3aKpennsatT onocpeaoBaHHO UM HENOCPEACTBEHHO HA NOTONKE Hapg
MECTOM MOHTa)a NOTONIOYHON NaHenn NOCpeaACTBOM KpeENEeXHbIX CpencTs And

HeCylnX HanpaBnsawLWwux.

Onepauunsa 2:
MogBewnBawT MOAY/b AaKTUMBAUMM NOCPEACTBOM  pa3MeleHns AByX
KPIOUYKOO6pa3HbIX CPeAcCTB, paCcnosiOXXEHHbIX Ha pacCTOSHUKU ApPYr OT gpyra B

nepson o6nactm KpPOMKW MOAYNA aKTusauuu, bnarogaps u4emy MOAYNb
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aKTMBauunm nopBELUMBAOT Ha OAHON K3 ABYX HeCywunux Hanpasndwwmnx cC
BO3MOXHOCTbIO MNMOBOpPOTA, WU €ro MeTaaJIM4eCKMim NUCT CBUCAET BHU3 MO

CYLLECTBY BEPTUKANBHO.

Onepauunsa 3:

HapasnuBaloT Ha NOTOJIOYHYIO NaHeb BBEPX U NMPW 3TOM NOBOPavnBatoT
MOAYJlb aKTUBaLUMM BBEPX, NOCNAE Yero NOTOJIOUHYIO MaHenb 3aKpennslT Ha
HeCcywWwmx HanpaBnaWNX NOCPEeACTBOM KpPenexXHbIX CpeacTs AN NOTONOUYHbIX
naHenen. lNocne 3Toro MoAyjsb akTUBauuMu, NOABELUEHHbIN TONABLKO C OAHOW
CTOPOHbI, WNU, COOTBETCTBEHHO, €ro MeTajJIMY4EeCKUNn NUCT, npuneraer B
FOPU30HTANIbHOM MOJIOXEHUN K 3aKPENnJEeHHON Ha HeCywuX Hanpasasowmx

NOTOJIOYHOW NaHenu, bnarogapsa YeMy BO3HUKAET XOPOLIMIA TENTOBOW KOHTAKT.

UT06b1 06ECneunBanocCb NnpuneraHne BCeM HUXXHEN NOBEPXHOCTU MOAY NS
aKTUBaUMN KO BCEN BEepXHEel MnOBEPXHOCTU MNOTONOYHON MaHenu, AJIMHA
Kpoukoob6pa3HbIX CpPeACTB, €C/IM OHUM MMEKTCS Ha MOAYyNe aKTuBauuun, B
BEPTUKAJIbHOM HamnpaB/iEHUW MNpPEBbLIWAET PacCTOSTHUE MO BEpTUKANU Mexay
TOUYKOW 3aUen/ieHNs Ha HecCyLlen HanpaBnsaowen U HUKHUM KOHLOM HecyLen
Hanpasnswowen. Ecnum Touka 3auenneHns KproukoobpasHbiX Cpeacrts
HaxoAWTCS HA BEpXHEM KOHLEe Hecylwein Hanpasnsiwwue, AJIMHA
Kpoukoob6pa3HbIX CpeacTtB, €CNM OHW WUMEKTCA Ha MOoAyne aKTuBauuu, no

BEPTUKANuN 60nblle, YEM BbICOTA HECYLLEN HanpaBaswLlime.

CornacHO YyAny4YWeEeHHOMY BapuaHTy OCYLECTBAEHUA un3obpeteHuns
CUCTeMa COLAEPXMUT KPOME TOro TpeTbe KpruykoobpasHoe CpeacTBo, KOTOpoe
BbIMOJIHEHO C BO3MOXHOCTbIO pa3MeLLeHns BO BTOPON 061acTn KpOMKKM MOAYNSA

aKTUBaLun, NpOTUBOMNOJIOXHON NepBon 061aCTM KPOMKU MOAYNA aKTUBaLUUN.

OTOo penaeTt BO3MOXHbIM, Hanpumep, cnegywowmnin 6onee 6naronpuAaTHbIN

NOPAAOK AEUCTBUIN NPU YCTAaHOBKE.

Onepauynsa 1 ocTaeTcsd HEM3MEHHON.
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Onepauunsa 2:

MoaBewmMBaHMe MOAYNSA aKTMBAUMKM MNOCPEeACTBOM pa3MeweHns AByX
KpoUYKoOb6pa3HbIX CPEACTB, PACMONOXEHHbIX HA PAacCTOSHUU ApPYr OT Apyra B
nepson obnacTm KpOMKW MOAYNA aKTUBALMU, U TPETbEro KpHukoobpasHOro
cpeacTtBa BO BTOpoOM 061acTn KpOMKUM MOAYNSA aKTUBaUMU, NPOTUBOMNOSIOXHOMN
nepson o6nactm KpPOMKW MOAYNA aKTusauumu, bnarogaps u4emy MOAYNb
aKTuBauum noaBewmBawdT Ha o06enx Hecywux Hanpasaawwmx, u
MeTaN/IM4eCKMn nucTt MoAynsa akTuBauuvu NOoABELIMBAKT MO CYLWeCTBY B
FOPU30HTANIHOM MOJIOXKEHUN HEMHOIO HWUXE, YEM HUXHUE KOHLbI HeCyLunx

HanpasnAawLWwUX.

Onepaunsa 3:

HapaBnneBaHue Ha MOTONOYHYK MNaHeNb BBEPX W He3HauyuTesnbHoe
NOAHATME BBEPX MOAYNSA aKTuBauuu, MoCNe 4Yero MOTOJOYHYK naHenb
3aKpenaaT Ha HEeCYLUUX HanpasBAsLWUX NOCPEACTBOM KpEnexHbIX CpeacTB
ANSA NOTOJNIOUYHbLIX naHenen. focne 3Toro MOAy/sb akTUBaUUKU, NOABELUEHHbIN
TONbLKO C ABYX CTOPOH, WAW, COOTBETCTBEHHO, €ro MeTa//InYeCKUn NucT,
npuneraer B rOpuM3OHTANIbHOM MOJIOXKEHUN K 3aKPEnJeHHON Ha Hecywmux
HanpasAAWMNX NMNOTONOYHOW NaHenun, bnarogaps 4eMmMy BO3HUKAET XOPOLUWUIK

TEenJ0BOMN KOHTAKT.

CornacHo panbHenweMy yaydleHHOMY n 0CO6eHHO NpeanoyYTUTENbHOMY
BapUaHTy OCYLW,EeCTBAEHUA M3006peTeHnsa cucrteMa COLEPXUT AOMNOJAHUTENbHO
ABa Kp4Kkoobpa3sHbIX CpenctBa, KOTOpPble BbINOJHEHbI C BO3MOXHOCTbIO
pa3MeLLEHNS Ha PAaCCTOSHUK APYT OT Apyra BO BTOPOM 061aCcTu KpOMKK MOAYNA
aKTUBaLKUKN, NPOTMBOMNOJIOXHOM NepBor 061acT KPpOMKU MOAYNA aKTUBaLuUn, n
NOCPeaCcTBOM KOTOPbIX MOAYJlb aKTMBALMKU NOABELWMBAETCA C BO3MOXHOCTbLIO

MOBOPOTA Ha APYroW U3 ABYX HECYLLMX HanpaB/sioWnX.

OTO penaetr BO3MOXHbIM, HanpuMmep, cnepywwunn, ewe 6onee

6naronpuAaTHbLIN NOPAAOK AEUCTBUI NPU YCTAHOBKE.

Onepauynsa 1 ocTaeTcsd HEM3MEHHON.
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Onepauunsa 2:

MoaBewmMBaHMe MOAYNSA aKTMBAUMKM MNOCPEeACTBOM pa3MeweHns AByX
KpoUYKoOob6pa3HbIX CPEACTB, PACMONOXEHHbIX HA PacCTOSHUU APYr OT Apyra B
nepson o06aacTM KpPOMKM MOAYNSA aKTuBauuu, W ABYX [OMNOJHUTENbHbIX
KpouKoobpa3sHbIX CpeacTs BO BTOPOW 061acTU KPOMKM MOAYNSA aKTuBauuw,
NPOTUBONONOXHON NepBOon 06nacTm KPOMKM MOAYNsa akTusauuu, bnaropaps
yeMy MOAYNb aKTUBaAUWUMK MOABELINBAIOT HA ABYX HECYLLMX HanpasaaWmX, n
MEeTaN/IMYeCKMn nucT MOoAynsa akTuBauuMu NOABELMBAKT MO CyLWeCTBY B
FOPU30HTANIbHOM MOJIOXKEHUN HEMHOIO HWUXE, YEM HUXHUE KOHLbl HeCyuunx

HanpasnAalLWUX.

Onepauyusa 3:

HapaBnneBaHue Ha MOTONOYHYK MNaHeNb BBEPX W HE3HauyuTesnbHoe
NOAHATNE BBEPX MOAYNSA aKTuBauuu, MOoCNe 4Yero rMOTOJOYHYK MNaHesnb
3aKpenaaT Ha HeCyLMX HanpaBAsKLWUX NOCPEACTBOM KpenexHbIX CpencTs
ANSA NOTOJIOUHbLIX naHenen. focne 3Toro MOAy/sb akKTUBaUUKU, NOABELUEHHbIN
TONbLKO C ABYX CTOPOH, WAW, COOTBETCTBEHHO, €ro MeTaJ/INYeCKUn NucT,
npuneraer B rOpuM3OHTANIbHOM MOJIOXKEHUN K 3aKPEneHHON Ha Hecywmux
HanpasAAWNX NOTONOYHOW NaHenun, bnarogaps 4eMmMy BO3HUKAET XOPOLUWUIA

TEenJ0OBOMN KOHTAKT.

MOXHO 3aMeTUTb, 4YTO CUCTEMA COMNACHO W306pPETEHUID MNO3BOJISET
06beANHUTL aKTUBALMIO W KpEerJieHUe MOTONI0YHON NaHenu mnocpencTBoOM

MPOCTOro, NIErKO OCYLLECTBASEMOro cnocoba.

Kptoukoobpa3sHoe cpeactso MoxeT 6biTb 06pa3oBaHO NOCpeacTBOM MO
MEHbLUEe Mepe OAHOro0 OTONHYyTOro OT METa/UIMYECKOro nucTta $A3bluKa,

MMEeLWero oTeepcTtne, B KOToOpoe BBeAEH KPOYOK.

Kptoukoobpa3Hoe cpeacrtso MoxeT 6biTb 06pa3oBaHO NOCPEeACTBOM
OTOrHYTON KPOMKWU METaJI/IMYECKOro nnucrta ¢ oTBepcrtuem B pebpe, B KOTOpOE

BBEAEH KPIO4YOK.

K 3aaBke N° 201690380



10

15

20

25

30

Ncnonb3yeMbli  KPHOYOK  NpeanoyTUTENbHO NpeacrtaBnser cobomu
NPYXUHAWMNA KPOYOK. OCOOBEHHO nNpeanoyYTUTENbHbIN MPYXUHALLMN KPHOYOK
npeacraBngaeT cobon CTpykTypy npnbnunsntenoHo U-obpasHon popMbl. AAMHa
U-o6pa3Horo njeya yCraHaB/AMBAETCA B 3aBMCUMOCTM OT OMUCAHHLIX BbilE
TpeboBaHuUn K AnuHe kKprouvka. KoHuesble y4dacTkm kaxporo U-obpasHoro
naeya OTOrMHYTbl MOA4 YraoM, MNpUYEeM NpeanovYTUTENbHO Yroa COCTaBnseT
npumepHo 90°. KoHueBor yyacTok U-06pa3HON CTPYKTYPbl, UMEIOLWMNIA Y4aCTOK

coeanHeHunsa aByx U-o6pa3Hbix nney, 3arHyT B ¢opMe KproukKa.

MyTemM ynpyroro cxatusa aAsyX U-o6pas3HbiX niaey BO3MOXHO BBeAeHue
YKa3aHHOro MpYXWHAWEro Kpw4yka, HanpuMmep, CKBO3b BbllLEeHAa3BaHHOE
oTBepcTne B pebpe OTOrHyTON KPOMKKN MeTannamyeckoro nucrta. Koraa ynpyroe
cxaTue 3akaHuyupaeTcsa, oba U-obpasHbiX nneya CHOBa MNepeMeLLaroTcs B
NONOXEHUE, KOTOpPOEe COOTBETCTBYET WX HEHArNpsXeHHOMY WANn MeHee
Hanps>XeHHOMY  COCTOSSHUIO. TakuMm  06pa3oM  MNPYXWUHALWKMIA  KPHOUYOK
YyCTAQHABNNBAETCA Ha MEeTa//IM4ECKOM JIMCTe MOAYASA aKTUBauuMuM unu

"pa3MewaeTca” Ha HeM, KaK 3TO Ha3BaHO BbilIe.

Kptoukoobpa3Hoe cpeacTtBO MOXET ObiTb 06pa30BaHO TaKXe KPHUYKOM,
oTrnbaeMbIiM OT MEeTaN/IMYECKOro nAucta. lpu 3TOM BapuaHTe KOHTYp Kpl4kKa
Bblpyb6aloT B MeTaN/IM4ECKOM NUCTe NyTEM WTaMnoBKW. TaM, rae KpHYOK
AOJIKEH 0TrnbaTbCs, NpeanouTUTENbHO BbipybatoT nepdopnpoOBaHHYIO IMHUIO,

yTO6bI O6NnerunTe oTrnbaHne No 3Ton NUHKUK nepdopauun.

Cnctema npeanoyTUTENbHO UMEEeT MO0 MeHblWen Mepe O0A4HO
npeaHasHayeHHoe AN NOTOJIOMHOW MnaHenu npuxummawuwee cpeacTtso Ans
npuxaTna MoAyNa akTuBauMm K NOTONOYHON naHenu. bnarogaps 3TOMy MOXHO
AONOJIHUTENBLHO YAYYWNUTb MPU HEOBX0AMMOCTM MANOCKOCTHOE npuneraHue
HUXXHEW MOBEPXHOCTU MOAYyNsA akTuBauumn (MeTananyeckoro nucra MoAyns
aKTMBaunnN) K BEPXHEN NOBEPXHOCTU NOTOJIOYHON NaHenn Ana onTuMu3auum

TENNOBOI0 KOHTAKTaA.

K 3aaBke N° 201690380



10

15

20

25

30

7

YKasaHHoe npuxunmarlLliee CpeacTso MOXeT bbITb 06pa3oBaHO NNCTOBOM
NPY>XWHOW C NEPBbLIM 3arHyTbiM B (POPMe KPHOYKa KOHLOM 1 BTOPbIM 3arHyTbiM B
dopmMe KpluKa KOHUOM, MeXAy KOTOpPbIMM MNPOXOAAT pPacCnosioXEeHHbIe
nocnefoBaTeNbHO NATb YYACTKOB JIMCTOBOM MPYXWHbl, W3 KOTOPbIX B
HEHAMNpPs>XeHHOM COCTOSIHUM JIMCTOBOM MPYXWHbI MNEpPBbI MO CywecTBy
NPAMOSNHENHBINA Y4aCTOK NMPOXOAUT OT NEPBOro 3arHyToro KoHua A0 NepBoro
CUNBbHO M30MHYTOr0 y4yacTka, cnabo M30rHyThi y4acTOK NPOXOAUT OT NEPBOTO
CUNBbHO N30MHYTOrO y4acTKa A0 BTOPOro CMJIbHO M30MHYTOr0 y4yacTka, a BTOPOW
no CywecTBy MNPAMOJIMHENHbIN Y4YacTOK MNpPOXOAMT OT BTOPOro CUJIbHO
M30MHYTOro y4yactka AO BTOPOro 3arHyToro KoHua. [lpm 3TOM nucTtoBas
NPY>XWUHA BbINOJIHEHA C BO3MOXHOCTbIO 3auenieHns nepBbiM 3arHyTbiM KOHLOM
Ha NepBON U3 ABYX HECYLNX HANPaBASAKOLWMNX, @ BTOPbIM 3arHyTbIM KOHLLOM - Ha
BTOPOW M3 ABYX HECYLLMX HANPaBASAOUWMX COOTBETCTBEHHO TakuM 06pa3omM, uTo

BbIMYKOCTb U30MHYTOM0 y4acTKa JIMCTOBOW MPY>XWHbI 06palleHa K nony.

Mpunxumatouiee cpeacrteo AOIXKHO Kpenuntbca Ha HeCyLunx

HanNpaBNALWNX MEXAY ONUCAHHBIMU Bbllle onepaunamMmn 1 u 2.

Hecywme Hanpasnsowme MOryT npeacraBnatb coboi Hanpasaswuwime
C-obpa3Horo ceuyeHuss wnu Hanpasnswwue U-06pa3HOro cedyeHus c
OTOrHYTbIMM KPOMKaMM Ha KoOHuUaxX C-o06pa3HblX WU, COOTBETCTBEHHO,
U-o6pa3HbiX npodunen, C KOTOPbIMU MOTryT 3auennsaTbCa Kp4YKoobpasHbie

CpeacTBa M/Wnun 3arHyTble KOHLbl IMCTOBOW MPYXMUHbI.

CornacHo cneaywuweMmy nNpeanoyTUTE/IbHOMY BapuaHTy OCYLLECTB/IEHUS
CUCTEMbI TENJONPOBOAHbIN MeTaNNUYECKUI NAUCT TEPMUYECKOro MoAyns

daKTuBaunm TepMM4eCKn CoOeamnHeEH C TDY6KaMM And TeKky4dyero TenJiIoHoCuTen.

Ha ka>aoM n3 aBYyX NPOTUBOMOJIOXHbIX KOHLOB METa/NZIMYECKOro INCTa
MOAYNS aKTUBaUMUM NPeanouYTUTENBHO UMEETCS LEHTPUpPYIOLWLEE CPEeACTBO, B
YaCTHOCTU, OTOrHYyTasi KpoMKa € oTBepcTueM, V-o6pa3HbiM Na3oM nnm 60KOBbIM
na3oM, B KOTOpPbIN MOXET BBOAUTLCA COOTBETCTBEHHO KOJJIEKTOP TPYOOK,

TepMUYECKN COeaUHEHHbIX C MEeTalZINYEeCKNM IMCTOM. bnarogapa sToMy Bcerga
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obecneumBaeTca HaxoXAeHue 060MX KONJIEKTOPOB HAa TOPLEBLIX CTOPOHAX
MOAYNA aKTUBALMU B NPABULHOM MOJIOXKEHUN OTHOCUTENIbHO METANIUYECKOO
nucTa. ITo  obneryaetr MOHTaX U COBMECTHOE MNOoCnefoBaTenbHoe

rmapaBnnyeckoe noagKnar4yeHne HeCKOJIbKUX MOﬂynel‘/'I dKTuBaLuunn.

Tpybkn, TEpMUUYECKM COEAMHEHHble C METa/JIMYECKUM  JIMCTOM,
NpeaAnoYTUTENbHO BbIMOJIHEHbI C BO3MOXHOCTLIO COOOLLEHMS NO TEKYYEN cpeae
C KOJINEKTOPOM NOCpPeacTBOM pacnpeaenutens. [pu 3TOM pacnpeaenuTenb
MOXET UMETb OTBEPCTUSA, YEPE3 KOTOPbIE TPYOKN repMEeTUUYHbLIM 06pa3oM MOryT
BBOAUTbLCSA B pacnpeaenutens. B 3ToM cnyyae ynaoTHEHUE Mexay Tpyobkol u
pacrnpenenuTteneM MOXET OCYLLeCTBASATbLCA MNOCPEACTBOM YMAOTHUTENbHOIO
KOoJibLla, npeanoyTUTEeNbHO MOCPEACTBOM ABYX YMJOTHUTENbHbIX KoOfel,

pPacnofoXeHHbIX Ha PacCTOAHUKN APYT OT Apyra BAONb TPYOKMU.

Pacnpegenutens npegnovYTUTENbHO BbINOJHEH C BO3MOXHOCTbK €ro
KpensieHns Ha OTOrHyTOW KpOMKe, NpeanoyvYTUTEeNIbHO Ha ABYX OTOrMHYTbIX
KpOMKaxX, MeTaNan4yeckoro incta, B YaCTHOCTU, NOCPEACTBOM (PUKCUPYIOLLNX
YTONWEHNIN, BUHTA wunu dukcupyrowen ckobol. bnaropaps 3TomMy Bceraga
obecneunBaeTca HaxoxaeHune 060UX KONNEKTOPOB Ha TOPLEBbLIX CTOPOHAX
MOAYNSA aKTMBALUWN B NPaBUIbHOM MOJIOXXEHUN OTHOCUTENBbHO METANIMYECKOr0
nucrta. JTo obneryaer MOHTaX W COBMeCTHOe nocnepoBaTesibHoOe

rmapaBnnyeckoe nogknrvyeHne HeCKOJIbKUX Mop,yneﬁ dKTUuBaLUunn.

Pacnpepenutens  NpPeanoyYTUTENbHO  COCTOMT U3 MOJIMMEPHOro
MaTepuana. BcneacrtBue 3TOro npeaoTBpawlaerca nwbas Koppos3usa u3-3a

MECTHbIX 3N1EKTPUHECKNX Hanp9|>|<eHm‘/'| N NOKaJbHbIX XUMNYECKUX 371EMEHTOB.

B ocobeHHO npeanoyTuTesIbHOM BapuaHTeE OCYLWECTBAEHUA NMOTONI0YHAas
naHenb npeacraBnadeT cobon NOTOJZIOYHYIO NaHeNIb U3 TMNCOKAapTOHA, NpuUyeMm

MeTanINYeCcKnii TINCT MOAYNS aKTUBaUUM NPeanoYTUTENbHO NepdopupoBaH.

MNepdopnpoBaHne YyMeEHbLUAET OTPa)XeHWe 3ByKa B MeTa/JIMYEeCcKoM

NUCTE M TakKnuM 06pa3oM CNoCO6CTBYET 3BYKOU3ONALUN NOMELLEHUS.
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MeTannnyeckni nUCT MOXeET NpeacTaBaATb CO60N NUCTOBYIO CTanb UK

JIUCTOBOM aNtOMUHUMN.

MNpeanoYTUTENBbHO HECYLWMe HanpaBaslwWwmMe COCTOAT M3 CTanu, a

MeTaNNNYeCKNUn NUCT — U3 antoMUHUA.

[lanbHeiline npenMyLlecTsa, NPU3HaKu M BO3MOXHOCTU MPUMEHEHUS
n306peTeHns  cneaywT U3 MPUBEAEHHOr0  HUXE  OMNUCAHUS,  He
noApa3yMeBatoLero 0rpaHUYMTENIbHOrO TO/IKOBAHUSA, CO CCbIJIKOW Ha YEepTeXH,
Ha KOTOPbIX:

¢hur. 1 NoKa3blBaeT aKCOHOMETpUYeckoe u3obpaxeHne nepBoro
BapuaHTa OCYLLECTBNEHUSA CUCTEMbI CcornacHo n306peTeHunto B
CMOHTUPOBAHHOM MOJIOXXEHUN U HA MECTE ee MOHTaxXxa;

c¢hur. 2 NoKa3blBAa€T aKCOHOMETpPUYEecKoe wu3obpaxeHune Moayns
aKTUBaLWUKM CUCTEMbI no ¢ur. 1;

c¢hur. 3 NOKa3blBAaE€T aKCOHOMETpUYECKOoe u306paxxeHne nepsoro
BapuaHTa Kp4YKoo6pa3HOro cpeactBa B MOJIOXKEHUU, B KOTOPOM OHO
pa3sMeLLLEHO Ha MOAYNEe aKTUBaLUuu;

¢dur. 4 NOKa3blBAae€T AKCOHOMETpUUYEecKoe u3obpaxeHue BTOPOro
BapuaHTa Kpl4YKoo6pa3HOro cpeacTtBa B MOJIOXXEHUU, B KOTOPOM OHO
pa3sMeLLEeHO Ha MOoAyne aKkTUBauuu;

c¢hur. 5 NOKa3blBA€T aKCOHOMETPUYECKOE u306paxeHne TPeTbero
BapuaHTa KpUYKoo6pa3HOro cpeacTBa B MOJIOXXEHUU, B KOTOPOM OHO

pa3MeLLeHO Ha MoAayJie aKTMBaLuu;

¢dhur. 6 nokasblBaeT BuA COOKY MPYyXMHALLEro Kpioyka no ¢ur. 3 u
dur. 4;
cdhwur. 7 nokasblBaeT aKCOHOMeTpuUyeckoe n3obpaxeHue co

CpaBHeHNeM pa3MepoB (pyKa) NPYXUHALLEro Kpouka no éur. 3 un dwur. 4;
¢hur. 8 nokasblBaeT AKCOHOMETpUYEeCcKoe n3obpaxeHue co
CpaBHeHNeM pa3MepoB (pyKa) NPYXUHALLEro Kpuka no dur. 4;
¢dhur. 9 NoKa3blBaeT aKCOHOMETpUYeckoe nszobpaxeHume aeTanbHOro

BUAA C pur. 1 ¢ NPYyXMHSLLUM KPIOUYKOM;
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¢ur. 10 nokasbiBaeT aKCOHOMETpUYeckoe nobpaxeHne feTanbHOro
BMAA C GuUr. 1 C NPy>XMHALWNM KPIOYKOM;

¢ur. 11A, 11B, 11C nokasbiBalOT aKCOHOMETpuyeckme nsobpaxeHus
nepeoro, BTOPOro N TpeTbero BApnMaHTOB LEHTPUPYIOLLErO CpeacTBa;

¢ur. 12 nokasbiBaeT aKCOHOMeTpuyeckoe n3obpaxeHue
chefywuwero BapuaHTa MeTanmyeckoro JucTa;

cur. 13 nokasbiBaeT akKCOHOMETpuYeckoe wusobpaxxeHue 3neMeHTa
aKTUBaULUnM C MeTaNAINYeCcKUM AUCTOM no ¢ur. 13;

¢dur. 14 nokasbiBaeT aKCOHOMEeTpuyeckoe n3obpaxeHune
pacnpeaenutens;

¢dur. 15 nokasbiBaeT BUA pacnpegenutens no ¢ur. 14 B paspese;

¢ur. 16 nokasbiBaeT aKCOHOMEeTpuyeckoe n3obpaxeHue
pacnpegenutens no ¢ur. 14 B CMOHTUPOBAHHOM TMOJOXEHUW Ha
MEeTaN/IM4eCKOM SINCTE;

¢hur. 17A, 17B, 17C nokasbiBaloT BUAbI COOKY NEepBOro, BTOPOro u
TpeTbero BapnaHToB (puKCauun pacnpesenntens Ha MeTaalnyeckom NnUcCTe;

¢ur. 18 nokasbiBaer aKCOHOMEeTpuyeckoe n3obpaxeHue
pacnpeaenutens ¢ GUKCUpyrowen ckobom ana KoONnNekTopa;

¢bur. 19 nokasbiBaer aKCOHOMEeTpuyeckoe n3obpaxeHue
pacnpeaenuTens C KOJNEKTOPOM C 6bICTpOpa3beEMHbLIM COEANHEHUNEM;

¢dur. 20 nokasbiBaeT aKCOHOMeTpuyeckoe n3obpaxeHune
NpUXnMalLero CpeacTsa;

¢ur. 21 nokasbiBaeT BUA B pa3pe3e CUCTEMbl, COOTBETCTBYHOLLEN
¢dur. 1, B CMOHTMPOBAHHOM MOMOXEHUUN C NPUXKUMAKOWMNM CPeaCcTBOM No ¢ur.
20.

Ha d¢wur. 1 nokaszaHO aKCOHOMeTpuyeckoe wusobpaxeHune nepsoro
BapuaHTa ocyuwecTtsiaeHns cuctembl 10 cornacHo wu3obpeTteHuto B
CMOHTUPOBAHHOM TONOXEHNWN Ha MecTe ee MoHTaxa. Cuctema 10 pns
TEPMUYECKON aKTMBaLMKN N NOABELUNMBAHUA NOTONOYHON NaHenun 11 copepxuTt
npeaHasHa4YeHHbIN AN NOTOAOYHOM nNaHenn 11 NAOCKUM TEPMUYECKNIA MOAY b
12 akTuBaLMN, KOTOPbIN COAEPXUT NO CYLWECTBY POBHbIA METAM/IMYECKUN NCT

13. MeTannnyeckun nnUCT 13 COCTOUT B TEMNJOBOM KOHTAKTe C ABYMA TpybKkamu
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41, 42 (cMm. dur. 2). Obe Tpybkn 41, 42 OTBETBAAKTCA OT Koanekropa 49.
Kpome TOro, cucrema cCOAEpXWUT f[Be npefHa3Ha4YeHHbIX ANS MOTONOYHOMU
naHenn 11 Hecywwme Hanpasagawwme 14, 15, koTopble KpenaTcs
ONOCpeAOBaHHO WM HENOCPeACTBEHHO Ha MOTOJIKE Hajh MeCTOM MOHTaxa
NOTONIOMHON naHenn 11 u Ha KOTOPbIX KPEnuTCa MNOTON04YHAs naHenb 11.
Kpome TOro, cucremMa CoAepXuUT KpenexHble cpeacrea 16, 17, 18, 19, 20, 21
ANA  Hecywmx Hanpasagawwmux, cayxawue anga MnpUuKpenseHns HeCcyLmnx
Hanpasnswwmnx 14, 15 K NOTONKY, a TakXe KpenexHble cpeacrea 22, 23 ans
NOTOJNIOYHbIX NaHenen (cM. ¢pur. 21) ana npukpenseHnsa NOTOIOYHON NnaHenun

11 K Hecywum Hanpasnawwum 14, 15.

CornacHo u3obpeteHnto cucrtema 10 coaep>uT ABa KPHOUYKOOOpasHbIX
cpeactea 24, 25, BbINOSIHEHHbIE C BO3MOXHOCTbLIO pa3MeLeHnsa Ha pacCTOAHUN
ApYyr OoT ppyra B nepsBoin obnactm 12L kpoMkm mopynsa 12 aktueauuu,
NOCPEeACTBOM KOTOPbIX MOAYb 12 akTuBauun MOXeT 6biTb NOABELIEH HA OAHOM

N3 ABYX HECyLMX Hanpasnsawwmx 14, 15 ¢ BO3MOXHOCTbI NOBOpPOTA.

MeTannunuecknit nuct 13 nmeet nepdopaunto 13P ona 3KOHOMUKU Beca.

KpoMe TOro, Metaaninyeckun nuct 13 MMeeT nepByr OTOrHYTYIO BBEpPX
KpOMKY 34 B nepBon obnactn 12L KpOMKK, @ TaKXe BTOPYIO OTOrHYTYIO BBEPX
KpoMKy 35 BO BTOpoi ob6nactn 12R kpomkn. OTOrHyTble KpoMku 34, 35 cnyxar,
C OAHOW CTOPOHbLI, ANA NPUAAHNSA XECTKOCTU MEeTaNIM4yeCcKoMmy nucty 13 u, ¢
APYrol CTOpPOHbI, ANS PacnosioXdXeHUs OTBEepPCTUA, B KOTOPbIX MOryT
HaBewmnBaTbCa 06a KpUKoobpasHbIX cpeacTea 24, 25 B METAI/IMYECKOM IUCTE
13.

Ha ¢dumr. 2 nokasaHo akcoHoMeTpuyeckoe usobpaxeHune moayna 12
aktueauumn cuctemobl 10 ¢ ¢ur. 1. BugeH metanamyecknii anct 13 moayna 12
akTuBauun c nepdopauymen 13P. Kpome Toro, BuaeH Konnekrop 49, a takxe
oTBETBAAKOLWMECA OT Hero Tpybku 41, 42. Kpome T0ro, 34eCb BUAHbI YeTbIpe

KploukoobpasHbiXx cpepcrtea 24, 25, 26, 27, n3 kotopbiXx aBa - 24, 25
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HaBelweHbl B OTBEPCTUAX B OTOMHYTOW KpoMKe 34, a ABa cneaywwmnx 26, 27

HaBelUeHbl B OTBEPCTUAX B OTOFHYTON Kpomke 35.

JononHutenbHo K 06enMm ero npoaosibHbIM OTOFHYTbIM KpoMKaM 34, 35
(cMm. ¢ur. 1) MeTananyeckun nuUct 13 uMMeeT OTOrHyTyk KpOoMKy 44 Ha

TOPLEBOWN CTOPOHE C NONYKPYr/ibiM Na30M 48, B KOTOPbI MOMELLLEH KONIEKTOP.

Ha dur. 3 nokasaHO aKCOHOMETpuyeckoe wusobpaxxeHue nepsoro
BapuaHTa Kp4YKOoO6pas3HOro cpeactsa B TOM MOJIOXKEHUW, B KOTOPOM OHO
pa3MeweHo Ha moayne 12 aktuBauuu. lNpwm 3TOM BapumaHTe 1 Kaxpoe w3
KpoukoobpasHbiXx cpepcts 24, 25, 26, 27 o6pa3oBaHO OTOrHyTbiM OT
MeTannnyeckoro aucrta 13 nepBbiM  43bIMKOM 29, OTOrHYTbIM  OT
MeTanInyeckoro nucta 13 BTOpbIM 43blMKOM 30, a TakXe MNPYXUHALWUM
KpPOYKOM 33, KOTOpbIM HaBeweH B oTBepcTun 31 B nepBOM f3bluke 29 u B
oTBepcTun 32 BO BTOPOM A3bluke 30 B MeTanamuyeckom nucrte 13. MNMpyxXuHAawmm
KpIOUYOK 33 HaBewuBaeTCs Ha OAHY W3 HecCcywux Hanpasnawowmx 14, 15,
obpa3oBaHHbIX OTKpPbITbiIMM BBepX C-obpa3HbiMu npodunamn. Ha a[ByX
NPOAONbHBLIX CTOPOHAX MeTa/JIM4eckoro nucrta 13 npeanoyTUTENbHO
NnpenycMoTpeHbl  HECKONAbKO  oTrmbaembix nap  a3blukoB 29, 30,

pPacrnonoXeHHbIX Ha pacCTOSSHUM APYr OT Apyra B NpoAO/IbHOM HanpaB/iEHUN.

MpyxnHawmnn kprouok 33 (cMm. Takxke ¢ur. 6) obpasoBaH M3 ynpyroro
MaTepuana B popMe NpPOBOJIOKM — HanpuMmep, U3 MeTanna, B YaCTHOCTU, U3
cTanu, Mnnm n3 nonuMMmepa, Takoro Kak, Hanp., nonudtunen (PET), n umeet
cnepymluwme y4yactku:

nepebin KOHel, 33a NPYXWHALWEro Kpyka;

BTOPOM KOHel 33b NpyXWHALLEro KprouKka;

nepsoe njae4yo 33C NPYXUHALWEro KprukKa;

BTOpOE naedo 33d NpyXMHALWEro Kpyka; 1

obnactb 33e noaBelwnBaAHUA NPYXUHALLEro KproykKa.
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MepsBbit KOHew, 33a n BTOpPON KOHeu 33b npyxuHawero kpwouka 33
NpeacTaBnalT Cob0M 3arHyTble KOHUEBble y4yacCTKU ynpyroro matepuana B

¢dopMe NpoBONIOKK, UMEKLLMNE 3a[aHHYIO OJINHY.

Mepsoe naeyo 33c¢c u BTopoe naneyvo 33d Npy>XUHALLEro Kpoyka 33 npu ux
Hagnexawem MoHTaxe B cucrteme 10 npoxoAadAT BepTUMKANbHO BBEPX MU
COBMECTHO 06pa3yloT nepexoaHyto 061acTb NPYXUHALLEro Kpoyka 33 Mexay

ero KoHuamun 33a, 33b n obnacTbio 33e noaBeLUMBAHUSA.

O6nactb 33e noaBelmMBaHNA MPYXUHALLEro Kprodyka 33 HaxoguTcsa no
ANnHE MaTepuasZia B BUAE NPOBOJIOKU, MU3OrHYTOr0O B BMAE MNPYXUHALLENO
Kptouka 33, Ha UEeHTpanbHOM Yy4yacCTKe ero AJIMHbl M npeacTasnser coboun
obnactb usrmba Ha 180° U-06pa3HOro yyactka npoBOJIOKM Mexay oboumu
nnedyamm 33c¢, 33d, koToOpas OTOrHyta OT nNAOCKOCTM 3Toro U-o6pasHoro

yyacTKa MpoBOJIOKMU.

Ana HaBelwuBaHMA NepBOro KOHUA 33a MNPYXUHAWEro Kpw4yka 33 B
oTBepctne 31 B NepBOM f3bluke 29 M BTOPOro KoHua 33b npyXuHAWero
Kptouka 33 B oTBepcTMe 32 BO BTOPOM A3bluke 30 NpyXWHAWMKA KPOYOoK 33
CKMMAT nanbuamMm Ha ero oboux nnevax 33¢, 33d, npeoagoneBas cuny
YNpyroctu ynpyroro matepuana B ¢opme npoBosIOKK, BBOAAT 06a KoHUa 333,
33b B cooTBeTcTBYIOWME OoTBEpCTUS 31, 32 N, HAKOHEL, OTNYCKAKT KPHUOK,
ybupasa nanbubl. Bcnepcrteue 3TOro cuna ynpyroctu aedopMmMpoBaHHOMO
ynpyroro matepuana B ¢opMe NpoBONAOKM BXuMaeT oba KoHua 33a, 33b B
oTBepcTua 31, 32, TaK UTO NPYXUHALWMA Kpo4oK 33 6onblue He BbinagaeT u3
oTBepctn 31, 32 n pa3MewaeTcd B HUX B HaghexalweM MOHTAXHOM
Noa0XeHUn B cucteme 10 C BO3MOXHOCTbIO NOBOPOTA BOKPYr FOPU30OHTaNbHOM

OCW OTHOCUTENbHO MEeTananM4yeckoro nucta 13 moaynsa 12 akTuBauuu.

Ha d¢wur. 4 noka3aHO akKCOHOMETpuyeckoe wusobpaxeHune BTOPOro
BapuaHTa Kp4YKoobpasHOro cpeactsa B TOM MOJIOXKEHUW, B KOTOPOM OHO
pasMeweHo B Moayne 12  aktmBauuu. T[IpyxuHAwmMe  Kprukn 33,

NCNONb3yEMblE 34EChb, UMEKT TaKYyl Xe& KOHCTPYKUMIO, KaK M MpyXUHsLWMe
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Kptoukn 33, UCNONb3yEMble B MNEPBOM BapuaHTe, M BbINOJHSAKT Ty Xe€

dyHKLMIO.

BuaeH wMetannuyecknn nuct 13 mMopayna 12 akTuBauuu, a TaKxe
OTOrHyTas KpoMka 35 MeTannyeckoro nucrta 13, npuyem pebpo 37 OTOrHyTOM
KPOMKK 35 npoxoauT B NpOAOJIbHOM HanpasneHuu moayna 12 aktusauun. B
pebpe 37 HaxoguTcsa oTBepcTMe 36, pa3Mep KOTOporo B MNpPOAOJSIbHOM
HanpaBfE€HUN COOTBETCTBYET PpacCTOAHUID Mexay oboumm cocegHumu
oTBepctnamu 31, 32 napsol a3bl4koB 29, 30 13 nepBoro BapuanTta (CMm. dur. 3).
Ha aByX NpoAonbHbIX CTOPOHAX METAJJIMYECKOro AncTta 13 npeanoyTUTenbHO
npeayCcMOTpEHbl MO HECKONbKO OTBepCcTuh 36 B COOTBETCTBYHOWEM pebpe,

pPacrnonoXeHHbIX Ha PpacCTOSAHUM APYr OT Apyra B NpoAOJIbHOM HanpaBJ/iEHUN.

34eCb AN HAaBELWNBaHNA NEPBOro KOHUA 33a NPYXUHALLENO Kpovka 33 n
BTOPOro KoHua 33b npyxuHawero kpiouka 33 B oTBepctne 36 B pebpe 37
NPYXUHALWMNA KPOYOK 33 TakKxXe CKMMalOT NanbuaMn Ha ABYX ero nnevax 33c¢,
33d, npeogonesas cuny ynpyroctu ynpyroro matepuana B popme npoBOsOKH,
BBOAAT 06a kKoHua 33a, 33b B otBepcTtne 36 N, HakKoHeL, OTNYCKAKT KPHOYOK,
oTBOASA nanbubl. Bcneacresne 3T0ro cuna ynpyroctm pedopMuMpOBAHHOIO
ynpyroro matepuana B ¢opMe npoBOJOKK npuxumaeT oba koHua 33a, 33b k
NPOTUBONONOXHbLIM 06NacTaAM Kpas oTBepCcTMa 36, pacrnonoXeHHbIM Ha
pacCTOAHWUKU APYr OT Apyra B NPOAOSILHOM HanpaBAE€HUUN, TaK YTO NPYXUHALNN
KpOUoK 33 6osnblue He BbiNAAAeT TakXe 1 34eCb U3 oTBepcTna 36 n pasMmeLlleH
B HEM B HajJsiexalleM MOHTaXHOM NosnoXxeHun B cucteme 10 ¢ BO3MOXHOCTbIO
NOBOPOTA BOKPYr rOPU30HTAIbHOW OCU OTHOCUTENIbHO METaNMYeCKoro Incra

13 Moaynsa 12 aktusauuu.

Bce npyxuHawme kpwouku 33 cuctembl 10 uMeroT TakonW pasmep, 4To
HUXXHAS NOBEPXHOCTb MoAaynen 12 akTuBauuu, NOABELUEHHbIX NOCPeACTBOM
NMPY>XUHAWMNX KPHYKOB 33, pacrnojloXXeHa HUXE, YeM HUXHWUE CTOPOHbLI
OTKpPbITbIX BBepX C-o06bpas3HbiX npodwunen, KoTopbie 06pa3ylT Hecylue
Hanpasnsawwme 14, 15 no o6e CTopoHbl NOABELIEHHONO MOAY A 12 akTuBauuu.

O6pa3oBaHHOE Npu 3TOM npeBblweHne HH no BbICOTE MeXAy HEeCYLWWUMU
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Hanpasaswowumm 14, 15 n mopaynem 12 akTuBauuMu BaXHO, MOCKOJIbKY OHO
CYLWEeCTBEHHO obneryaer MOHTaX MOTOJIOYHbLIX MNaHenen (He noKasaHbl) Ha
HUXXHUX MOBEPXHOCTAX HecylwuX Hanpasnswwmx 14, 15 (nokasaHa TOAbKO
Hecywaa Hanpasnswwasa 15) MU O4HOBPEMEHHYI TEPMUYECKYH aKTMBALMIO

MOTOJIOYHbIX NAHENen.

Mpu nopBeneHnn NOTONOUYHOW NaHeNn CHU3Y K Hecyulen HanpaBasoLwen
14, 15 BepxHA9 nMNOBEPXHOCTb MNOTOJIOMHOW NaHenuM npuxoauT B
COMPUKOCHOBEHWNE C HUXXHEN NOBEPXHOCTbLIO NOBELIEHHOrO MOAYNA aKTUBALUMN.
Mpu panbHenweM NpMNOgHUMaHNM NOTOIOYHON NaHeNn Moaynb 12 akTMBauum
3@ CYET CUAbl TAXECTU NOXUTCA CBOEN HUXHEWN MOBEPXHOCTbIO HA BEPXHIOK
NOBEPXHOCTb NPUNOAHATON NOTOJIOMHON NaHenun. B TO BpeMsA Kak NOTOsI04HadA
naHenb MNPUNOAHMMAETCA ewe Jajblle Ha HEKOTOPYK BbICOTY, KOTOpas
COOTBETCTBYET npesblweHntd HH no BbICOTE, A0 TEX NOp, NOKa OHA, HAKOHel,
HE NpUXOAUT B COMPUKOCHOBEHWE C HUWXHEN MOBEPXHOCTbID HECyLnX
Hanpasnsowmnx 14, 15 cesoen BepxHeln NOBEPXHOCTbI, MOAYNb 12 akTuBauuu
NOCTOAHHO MNJIOCKO JNEXUT CBOEN HUXHEN MNOBEPXHOCTbID Ha BEepXHeMn
NOBEPXHOCTU NOTOJIOYHON NaHenu. N nocne MOHTaXxa NOTO/IOYHON NaHenu Ha
Hecywmx Hanpasasawwux 14, 15 mopaynb 12 akTuBauMu TakKXe MOCTOSAHHO
npuneraeT K nOTONOYHOMW naHenn Ha 60abLION Naowann, BCNeacTBUE 4vero
NMeeT MeCTO XOpOLWWA TEeNnJOBOW KOHTAKT MexAay mMoaynem 12 akTuBauuu u

COOTBETCTBYOWEN NOTOJIOYHON NaHEenNblo.

Ha ¢ur. 5 nokaszaHO aKCOHOMETpuyeckoe u3lobpaxeHne TpeTbero
BapMaHTa Kp4YKoobpa3HOro cpeacrsa B TOM MOJOXEHUU, B KOTOPOM OHO
pasMeweHo Ha Mmoayne 12 aktuBauun. BuaeH metannumyecknin nuct 13 moayns
12 aktmBauuu, a Takxe Kpw4yok 13 H, obpas3oBaHHbIN 4acTbl MaTepuana
METaNNNYeCKOro IMCTa U OTOFHYTbIN OT MeTannuMyeckoro nucrta 13. Ha aByx
NPOAONIbHLIX  CTOPOHax MeTaNNnyeckoro nucta 13  npeanovTUTENbHO
NpeaAyCMOTPEHbl HECKONIbKO OTrnbaembixX KproukoB 13 H, pacnonoXeHHbIX Ha
pacCTossHMM ApYyr OT Apyra B NPOAOJIbHOM HanpaBiE€HWWU, BbINOJIHEHHbIE

NOCpencTBOM YAaCTUYHOIO BbipybaHUsa LUTAMNOBKOWN.
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Ha ¢pwmr. 6 nokasaH Bua CO0KY NpyXxuHawero kpwouyka 33 ¢ ¢ur. 3 1 dwur.
4. TIpyXUHAWNMNA Kpo4oK 33 obpa3oBaH M3 ynpyroro marepuana B ¢gopme
NPOBOSIOKU, NPEeANnoOYTUTENbHO M3 CTanan, U UMEET nepBblin KoHew 33a, BTOPOu
koHey, 33b, nepBoe nneyo 33c, BTOpoe nnedyo 33d u obnactb 33e
noasewunBaHua. lepBblil KOHeu 33a M BTOPOM KoOHel 33b MpyXUHALLEro
Kpiouka 33 npeacrtasnsaoT Co60M KOHUEBble Yy4yacTKUM 3a4aHHOW  OJIMHbI
ynpyroro martepuana B (OpMe MNpOBOJIOKU, 3arHyTble NpuMepHO Ha 90°.
Mepsoe nneyo 33¢ u BTOpoE Naevo 33d NpyXuMHAWEro Kpyka 33 NpoxoaaTt
npnbau3nTenbHO, NapanfenbHo APYyr K Apyry n BmecTte o6pa3yloT obnactb
nepexona NpyXuHALWero Kkpyka 33 mexay ero koHuamu 33a, 33b n obnacrbio
33e nogBewunBaHna. Obnacte 33e noaBeWBaAHUA NPYXUHALWEro Kprodka 33
HaxoAuTcsa no AJNHE MaTepuana B BUAE MNPOBOJOKU, M30MHYTOro B BUAE
NPYXWHAWEro Kpwyka 33, Ha UEHTpasbHOM Yy4yacTKe ero AJIuHbl U
npeacrtasngaeT cobon obnactb n3rnba U-o6pa3HOro yyactka npoBONOKU MeXAy
obemmn nneyamun 33¢, 33d, KOTOpas OTOrHyTa OT MNJIOCKOCTU 3TOrO

U-06pa3Horo yyactka npoBOJIOKMU.

[na HaBewmnBaHUA NPYXUHALWEro Kpouka 33 B oTBepcTuax 31, 32 napel
29, 30 a3bi4koB (Npy NepBoM BapuaHTe) uau B oTBepctuun 36 pebpa 37 (npu
BTOPOM BapuaHTe) NpYyXMHAWNNK Kpovok 33 6epyT nanbuamum 3a o6a ero nneya
33¢, 33d n okumaloT, npeoaonesas CMay ynpyroctu ynpyroro matepuana B
¢dopmMe npoBONOKK, BBOAAT 06a KoHua 33a, 33b B COOTBETCTBYIOLLME OTBEPCTUS
31, 32 unn B oTBepcTue 36 N, HaKoHeLl, OTNYCKaKT KPIOUYOK, OTBOASA NMasnblibl.
Bcneacreue aToro cuna ynpyroctu aedopMnMpoBaHHOro ynpyroro matepmana B
dopmMe npoBONOKM NpuxnmaeTt 0b6a koHua 33a, 33b k otBepcTuam 31, 32 nnu,
COOTBETCTBEHHO, K KpasM OTBepCTua 36, TaK 4YTO MNPYXWMHAWMA KpHOYOoK 33
6onbwe He BblNagaetr u3 oreepctun 31, 32 wnnu, COOTBETCTBEHHO, U3
oTBepcTna 36. Toraa npu Hagaexawem MoHTaxe B cucreme 10 npy>XUHALWKUN
KpHOUYOK 33 pa3MeLleH C BO3MOXHOCTbIO NOBOPOTA BOKPYr FOPU30HTANIbHOW OCH

OTHOCUTE/IbHO METANIMYECcKoro nucta 13 moayns 12 akTueauuu.

Ha cdwmr. 7 nokasaHO aKCOHOMETpuyeckoe nobpaxeHue NpyxKUHALWero

Kptouka 33 ¢ ¢ur. 3 u pur. 4 C y4eToM CpaBHEHUS pa3mepoB (pykKa).
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Ha ¢ur. 8 nokasaHo akCOHOMETPUUYECKOE U306paXKEHNE CO CPABHEHNEM

pa3sMepoB (pyKa) NpyXuHAWero kpwoyka 33 ¢ ¢dwur. 4.

Ha ¢wumr. 9 nokazaHO nepBoe aKCOHOMEeTpuyeckoe wusobpaxeHue
dparmeHTa dur. 1 ¢ NPpYXKUHAWNUM KPOYKOM 33. 34€eCb BUAEH MPYXUHALLUN
KpHOUYOK 33 BO BCTPOEHHOM MOJIOXEHUWN, MNOABELUEHHbIN MexXAy HecyLien
Hanpasnsawwen 14 un mopyneM 12 aktuBauuu. TlpPyXUHAWMN KpPOYOK 33
obonmu ceoumun koHuamu 33a, 33b noseweH B oTBepcTue 36 pebpa 37. Oba
nneda 33c¢, 33d cxaTbl C NpeogoneHneM CUibl YNpyrocTn ynpyroro Mmatepuana,
nMmerwero ¢opMy NpoBOJSIOKU, U MPOXOAAT MEHEE napannenbHO APYyr ApYry,
YyeM nNpuM  HEBCTPOEHHOM MOJIOXKEHUU MPYXMHAWEro Kpwyka 33 B
HEeHanps)XEHHOM  COCTOosHMM, T.e. o06a nneda 33c¢c, 33d ynpyro
AedOPMNPOBAHHOIO M YCTAHOBNEHHOIO MPYXUHALWEro Kpoyka 33 obpa3syioT
ApYyr C Apyrom 60nbWNWIA Yroa, 4YeM B HEBCTPOEHHOM MOJIOXEHUWN NPYXUHALLETO
Kptouka 33 B HeHanpsXeHHoM coctosaHun. Cuna ynpyroctu Yynpyro
AedopMNpoOBaAHHOIO ynpyroro matepunana B ¢opme NnpoBOAOKK NpUXMMaeT oba
KoHua 33a, 33b npyxuHsawero kpwouka 33 K KpasaMm oTBepctusa 36, Tak 4uTo
NPYXUHAWMA KPIOYOK 33 yXe He MOXEeT Bbinactb U3 oTBepctua 36.
MPpYy>XUHAWMNNA KPIOYOK 33 NOMeLWEeH C BO3MOXHOCTbIO NOBOPOTA OTHOCUTENbHO
MeTannnyeckoro nucrta 13 moayna 12 akTtueBauuum BOKPYr FOPU3OHTANIbHOM
NpoOAONBbHONW OCKM MeTannunyeckoro nucra 13. Obnactb 33e noasewnBaHUSA
Npy>XuHAWero Kpioyka 33 HaBeweHa Ha BEepXHUW Kpan Hecywen

Hanpasnswwen 14.

Ha ¢ur. 10 nokaszaHO BTOpOE aKCOHOMeTpuyeckoe wusobpaxeHue
Aetann n3obpaxeHua no ¢ur. 9 ¢ NpyXnHAWNM Kproukom 33. Kak Ha ¢wur. 9,
Tak n Ha ¢ur. 10 BUAHO, YTO ANIMHA OTOrHYyTOM obnactu oboux kKoHUoB 33a, 33b
NPY>XUHALWENo KProykKa 33 /iMllb HEHAMHOI0 MeHbLUEe, YeM AJInHa OTBepCTuA 36
B NPOAOJbLHOM HanpasieHuun Moayna 12 aktuBauuw. Bcneacreme 3T0ro
obecneuymBaeTCcsa, UTO NPYXMHALWMN KPOYOK 33 NocCAe ero BCTaBKu B 0TBEpPCTUE

36 He MOXeT BbINAaCTb U3 NocneaHero.
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Ha ¢pur. 11A, 11B, 11C nokasaHbl aKCOHOMETpUYeckne nsobpaxeHuns

nepBoro, BTOPOro U TPETbLEr0 BapuaHTOB LeHTpupytouiero cpeacrtesa 12C.

Ha ¢dur. 11A ueHTpupyrowee cpeactso 12C obpazoBaHO B cepeaunHe
TOPLEBOW CTOPOHbI MOAYNA 12 akKTUBaUUW OTOFTHYTOW KPOMKOW 44, nmewLiemn
BbleMKY uWAn oTBepctue 45 kpyrnon @opmbl, B KOTOPOM TMOMELWEH U
ueHTpupoBaH konnektop 49. Kpome T0ro, BugHbol Tpu Tpybkn 41, 42, 43,
KOTOpbl€ pa3BeTBAAITCA OT KOJIEKTOPA 49 1 HAaXOAATCA B TENJIOBOM KOHTAKTE

C MoayneMm 12 aktusauuu.

Ha ¢dpwur. 11B ueHTpupyrowee cpeactso 12C obpa3oBaHO B cepeaunHe
TOpPLEBOWN CTOPOHbI MOAYNA 12 akTuBauunM OTOFHYTOW KPOMKOW 44, nmeLien

60k0BOW Na3 47, B KOTOPOM MOMELLEH U LEHTPUPOBAH Konnektop 49.

Ha ¢pumr. 11C uyeHTpupytowee cpeactso 12C obpasoBaHo B cepeaunHe
TOPLEBOW CTOPOHbI MOAynsa 12 akTuBauum OTOrHYTOW KPOMKOW 44, nMerLlLen
6okoBon V-06pa3Hbinn na3 46, B KOTOPOM MNOMELLEH U LEHTPUPOBAH KOMNEKTOP
49,

Ha c¢dwmr. 12 noka3zaHO aKCOHOMETpUYecKoe nlobpaxeHune cnegyrowero
BapuaHTa WUCNOJIHEHMA MeTannanyeckoro nucrta 13. B HeM ueHTpupylowee
cpencteo 12C Takxe obpa3oBaHO B cepeanHe TOpueBOnW CTOPOHbI Moayna 12
aKTMBaLUN OTOFHYTON KPOMKOWN 44. lNoKa3aHHbIA 34eCb MEeTa/IMYECKUN NUCT
13 oTnnMuyaeTca oT MeTannmMyeckux nuctos ¢ ¢pur. 11A, 11B, 11C TeM, 4YTO OH
NMeeT C O4HOMN CTOPOHbLI Nepdopaynto B BUAE ABYX PSAAOB KPYI/blIX OTBEPCTUMN
13P, a ¢ apyron CTOpOHbl — MOAYKPYrAblil Na3 48, B KOTOPOM MOMELLEH U

LEeHTpUpoBaH KonnekTop 49.

Ha ¢dwmr. 13 noka3aHo akCOHOMeTpuyeckoe nsobpaxeHue snemeHTa 12
aKTuBauumM C MeTaaIM4eCKMM AUCTOM 13, KOTOpbIM WMMEET ueHTpupyloLiee
cpeacteo 12C, obpa3oBaHHOE, Kak W Ha ¢wur. 12, B cepeauHe TopueBOW
CTOPOHbI MOAYNA 12 aKTUBaUMKN OTOFHYTON KPOMKOMW 44 C NONYKPYrAbIM Na3oM
48.
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Ha chwur. 14 noKasaHo aKCOHOMeTpuyeckoe n3obpaxeHune
pacnpepenutensa 50. Pacnpegenutene 50 cnyxut pna pacnpepeneHus
TEKy4Yero TenjoHocuTena u3 kKonaektopa 49 B Tpu Tpybkm 41, 42, 43.
Pacnpepgenutenb 50 3akpensieH Ha MeTaNJIMYECKOM nNncTe 13 U uMeeT nepeoe
oTBepctne 51 ana repMeTMYHOro BBoAa KoHua Tpybku 41, BTopoe oTBEpCTUE
52 pna repMmeTMyHOro BBOA@ KOHUA Tpybku 42, TpeTbe oTBepctue 53 ansa
repMeTM4yHoro BBOAA KOHUA Tpybkun 43 u yerBepToe oTBepcTue 59 ans
repMeTMYHOro BBOAA KOHUA Konnektopa 49. Tpu oteBepctusa 51, 52, 53
pacnpegenutens 50 coobwakwTca N0 Tekyyen cpeae C oTBepcTuem 59

pacnpegenutensa 50.

Ha ¢pwmr. 15 nokasaH Bup B paspese pacnpepenutensa 50 ¢ ¢dur. 14.
BuaeH koHeu Tpybkn 41, BBeAEHHbIN B OTBEpCTUE/pactouky 51, a Takxe KoHel,
Tpybku 42, BBEAEHHbIN B KOHelU oTBepcTus/pactoukn 52. Tpybku 41 un 42
npeacrtaBneHbl B MNPOAOJIBHOM CeYeHUu NyHKTUpoMm. Kpome TOro, BuUAEH
BBEAEHHbIN B OTBepcTune/pacrtouky 59 «konnektop 49. Konnektop 49
npeacrtaBaeH B NONEPEYHOM CEeYEHUU NMYHKTUMPOM. Bce KoHubl Tpybok 41, 42,
43, 49 ynnoTHEHbI B COOTBETCTBYIOLWMX OTBEpCTMAX/pacTtoukax 51, 52, 53, 59
pacnpeaenutensa 50, To ecTb BBeAEHbl HEMNPOHULAEMO ANA TEKy4Yen cpepbl,
NOCPeacCTBOM ABYX pPaACnOJIOXEHHbIX NOCNenfoBaTeibHO  YMAOTHUTENbHbIX
koney, OR1 n OR2. Ha ¢wur. 15 BuagHbl N0 ABa YNAOTHUTENbHbIX Koabua OR1 u
OR2 mexay Tpybkon 41 n oTBepcTueMm/pactoukon 51, a Takxke mexnay Tpybkomn

42 n oTBepcTtnem/pacroukon 52 pacnpegenutensa 50.

Ha ¢wur. 16 nokaszaHO aKCOHOMETpuyeckoe usobpaxeHne Kycka
pacnpeaenutensa ¢our. 14 B CMOHTUPOBAHHOM MOJIOXXEHUWN HA METaNIM4YeCKoM
nucte 13. BupeH pacnpegenutenb 50, KOTOpbIM 3aKpensieH Ha ABYX OTOMHYTbIX

Kpomkax 54, 55 metannuueckoro nucra 13.

Ha ¢dpwur. 17A, 17B, 17C nokasaH Bua cboKy nepsoro, BTOPOro u
TpeTbero BapuaHTa pukcaummn pacnpepgenntensa 50 Ha MeTanaM4YeCKOM nucTe

13. Mpu 3TOM HanpaB/eHMe B3rnsga B KaXAOM Cjlydyae nepneHAuKYnsipHO
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NPOAONBHOMY HaMNpaB/EHUIO MEeTanauyeckoro nucta 13. BuagHa oTorHyrtas

KpoMKa 55 MeTannnyeckoro nucra 13.

Ha d¢pwmr. 17A pacnpegenutenb 50 3akpenseH Ha OTOrHyTON KpoMke 55

nocpeacTBoM UKCUPYOLWEro yTonweHusa 56.

Ha d¢dpwur. 17B pacnpegenutenb 50 3akpenneH Ha OTOrHyTOn KpoMmke 55

nocpeacTsoM BUHTa 57.

Ha ¢wmr. 17C pacnpegenutenb 50 3akpenneH Ha OTOrHyTon Kpomke 55

nocpeacTsomM pukcnpyrowen ckobol 58.

Ha chwur. 18 noKasaHo aKCOHOMEeTpUuyeckoe n3obpaxeHue

pacnpeaenutens 50 ¢ pukcnpytowen ckobon 58 ana konnektopa 49.

Ha cwur. 19 nokKasaHo aKCOHOMeTpunyeckoe n3obpaxeHune
pacnpegenutenas 50 ¢ konnektopom 49, wumewwmm O6bICTPOpPA3BLEMHOE

coeanHeHue 60.

Ha cwur. 20 NnoKasaHo aKCOHOMEeTpuyeckoe n3obpaxeHune
npuxunmatrouwero cpeacresa 38. [lMpuxumawwee cpeactso 38 ob6pa3oBaHo
JIMCTOBOWN MPYXMHON 38 C NepBbiM KPHOUYKOOO6pa3HbIM KOHUOM 38a U BTOPbIM
Kpoukoob6pa3HbIM  KOHUOM 38g, MexXay KOTOpbIMM NpPOXOAAT NATb
nocnenoBaTteNbHO pacnosioXeHHbiXx ydactkoB 38b, 38c, 38d, 38e, 38f
JIMCTOBOW MNPYXMWHbI, U3 KOTOPbIX NEpPBbil MO CYyLLECTBY MNPAMOJANHENHDIN
yyactok 38b npum HeHanpsaAXXeHHOM COCTOSSHUM JNUCTOBOW MNPYXMUHbI 38
NpOXoAUT OT MNEepBOro KpwukoobpasHoro kKoHua 38a [0 NEepBOro CWUJbHO
M30rHYTOro y4dactka 38cC, OT nepBOro CUAbHO M30MHYTOro ydactka 38C Ko
BTOPOMY CUJIBHO M30MrHYTOMY Y4acTKy 38e npoxoauT cnabo n3orHyThin y4acToK
38d, n oT BTOPOro CUAbLHO U30rHYTOro y4yacTka A0 BTOPOro KoHua Kptoudka 38¢g
NpOXOAUT BTOPON MO CyW,EeCcTBY NpAMOANHENHbIA ydyacTok 38f. MNpuxumatruwee
cpencteo 38 MoXeT 6bITb BbINOJIHEHO U3 MeTanna, B YaCTHOCTU, CTanun, Uan us

noNMMEpPHOro Mmatepuana, HanpuMmep, U3 NOJIN3TUNEHA.
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Ha ¢pmr. 21 nokasaH Bupj B pa3pese cucremol 10, cooTBeTCTBYOWEN DUr.
1, B CMOHTMPOBAHHOM MOJIOXXEHMUU C NpUXMUMaAOWMM cpeactsom 38 ¢ ¢dur. 20.
Mpuxumatowee cpencrso 38, BbINOJIHEHHOE B Takon ¢opMe, 3apUKCUpoBaHO
nepebiM 3arHyTbiM B (popMe Kprouka KOHUOM 38a Ha nepsor 14 wmn3 aByX
HeCyLWKnxX HanpasBAALWNX, @ BTOPbIM 3arHyTbiM B (pOpMe KprouKa KOHLOM 389 -
Ha BTOpoM 15 u3 AByX HeCcywux Hanpasaswwmx TakuMm o6pas3oM, 4To
BbINYKA0CTb 38D n30rHyToro yyactka 38d nnctoBon npyxuHbl 38 obpalleHa K
noay v npuxummaer Moayab 12 akTumBauuMu K MOTOJOYHOWM naHenu 11.
Bnarogapsa 3ToMy ob6ecneuymBaeTCca XOpOWMAN TEnJaoBOW KOHTaKT Mexny
Moaynem 12 akTMBauuKM U NOTONOYHON nNaHenbto 11. KpenexHble cpeactea 22,
23 pNA NOTONOUYHbIX NAHENEen CnyxXar AN KpenaeHusa noToN04HOMW naHenu 11 K

HecywmM Hanpasnsawowum 14, 15.
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HH
11
12
12C
12L
12R
13
13P
13H
14
15
16
17
18
19
20
21
22
23
24
25
26
27
29
30
31
32
33
33a
33b
33c

Cnucok o603HauYeHuu

cucrema
npeBbIWEHME NO BbICOTE
NOTOJIOYHAA NaHeNb
MOAY/b aKTMBaALLMK
LEeHTpUpYyoLLee CpeacTso
nepsasa 061aCTb KPOMKH
BTOpas ob6nacrtb KPOMKU
MEeTaN/IMYeCKUn nucT
nepdopaunsa

oTrnbaemMbli KpPHOYOK
HecyLwasa HanpasngawLwas
Hecylwasa HanpasngawLwas
KpenexHoe CpeacTso Ans
KpenexHoe CpeacTso AN
KpenexHoe CpeacTBo AN
KpenexHoe CpeacTBo AN
KpenexHoe CpeacTBo AN
KpenexHoe CpeacTBo AN
KpenexHoe CpeacTBo AN

KpenexHoe CpeacTso AN

22

HeCyLWMX HanpaBasaLWmx
HeCyLWMX HanpaBasaLWmx
HeCyLMX HanpaBnSaoLWUX
HeCyLWMX HanpaBnsaoLWmX
HeCyLWMX HanpaBnSaoLWnX
HeCyLMX HanpaBnsaoLWmX
NOTONIOYHbIX NAaHeNeun

MOTOJIOYHbLIX NaHeneun

KproukoobpasHoe cpencTeo
KproukoobpasHoe cpencTeo
Kproukoobpa3Hoe cpencTeo
KpoukoobpasHoe cpencTeo
OTOTMHYTbIN A3bIYOK
OTOMHYTbIN A3bIYOK
oTBepcTUe

oTBepcTUe

NPYXUHALWMNNA KPHOYOK

NEPBbIA KOHEL NPYXWUHALLEro KployKa

BTOPOM KOHEL, NPYXUHALWEro KpoykKa

nepBoe MJEYO MPYXUHSLWEro KproyKa
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33d
33e
34
35
36
37
38
38D
38a
38b
38c
38d
38e
38f
38¢g
39
40
41
42
43
44
45
46
47
48
49
OR1
OR2
50
51
52
53
54

23

BTOpPOE MNJIeYO MPYXMHSALLEro KployKa
06nacTb NoABELWMBAHNA MPYXNHALLENO KPOYKa
OTOrHyTas KpoMKa

OTOrHyTas KpoMKa

oTBepcTne

pebpo

npuxmnmarwee CpeacTBo, INCTOBAA MPYXUHA
BbINYKOCTb

3arHyTbIn B (pOpMe KproUYKa KOHel,
Y4YacCTOK JIMCTOBOM MPY>XWUHbI
Y4YaCTOK JIMCTOBOM MPY>XXUHbI
Y4aCTOK IMCTOBOWN MPY>XUHbI
Y4YaCTOK JIMCTOBOM MPY>XXUHDbI
Y4YacCTOK JIMCTOBOM MPY>XUHbI
3arHyTbi B (pOpMe KploUyKa KOHel,
OTOrHyTas KpoMKa

OTOrHyTasi KpoOMKa

Tpybka

Tpybka

Tpybka

OTOrHyTas KpoMKa

oTBepcTne

V-o6pa3Hbin na3

6okoBoM nas

NOAYKPYIAbli Na3

KONJIEKTOP

YNAOTHUTENIbHOE KOJ1bLO
YNAOTHUTENIbHOE KOJ1bLO
pacnpeaenuTenb

oTBepcTune

oTBeEpcTHe

oTBeEpcTUE

OTOrHyTasi KpoMKa
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57
58
59
60
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OTOrHyTas Kpomka
dukcnpywouiee ytonuweHue
BUHT

dukcupyouwasa ckoba
oTBepcTne

6bICTPOPa3bEMHOE COEANHEHMNE
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®POPMYJIA NBOBPETEHUA

1. Cuctema (10) gnsa TepMMYECKOW akKTuBauuu U NoABELINBAHMUA
NOTOJIOMHOW NaHenu, coaepkawas:

npeaHa3HayYeHHbINn ANA NOTONOUYHOW NnaHenun (11) NA0CKUN TEpMUYECKUN
mMoaynb (12) akTueBauuu, KOTOPbIN COAEPXWUT MO CyWeEeCcTBY POBHbIN
MeTannanyeckun nuct (13);

ABe npeaHa3HayeHHble p[Aas noTonovyHou naHenu (11) Hecywwme
Hanpasnsawowmne (14, 15), KoTopble BbINO/HEHbI C BO3MOXHOCTbIKO KpenjieHus,
onocpenoBaHHO MW HEnoCpeaACTBEHHO, Ha MNOTOJIKE Haja MeCTOM MOHTaxa
NOTONIOMHON NaHenun (11) n Ha KOTOPbIX MOXET KPENUTLCA NOTOJI0YHAA NaHenb
(11);

KpenexHoe cpeactso (16, 17, 18, 19, 20, 21) pana Hecywmux
Hanpasnawwux (14, 15) ana kpenneHna Hecywmnx Hanpasnsawwmx (14, 15) Ha
NOTOJIKE; U

KpenexHoe cpeactso (22, 23) aNna nOTONOUYHbIX NAHENEN, Cnyxallee ans
KpensaeHusa noTosnodHon naHenn (11) Kk Hecywmnm Hanpasnsawowmm (14, 15),

XapaKTepusyuwaaca TeM, 4TO CUCTEMA AONOJHUTENbHO COAEPXUT

ABa KploukoobpasHbiX cpeactsa (24, 25), koTopble BbINOJHEHbLI C
BO3MOXHOCTbIO pa3MeweHus B nepson obnactm (12L) kpomkun moaynsa (12)
aKTUBALWUWN HA PACCTOSAHUN APYT OT Apyra U NOCPeACTBOM KOTOPbIX Moaynb (12)
aKTUBaLUN MOXET NOoABELIMBATLCA C BO3MOXHOCTbI MOBOPOTA HA O4HOW M3

ABYX Hecywmnx Hanpasnsawwmx (14, 15).

2. CncteMa no NyHKTY 1, XapakKTepusywuwasaca TeM, 4YTO OHa
COAEPXUT AOMOJHUTENBHO  TpeTbe KpHUYKoobpa3Hoe CpeacTBo, KOTOpoe
BbIMOJIHEHO C BO3MOXHOCTbIO pa3MeLleHns Bo BTOpOon 06,1aCcTM KPOMKN MOAYNA

aKTUBaLKUKN, NPOTUBOMOJIOXHON NepBon 061aCTU KPOMKU MOAYNA aKTUBaLUUN.

3. CucteMa no nNyHKTY 1, Xapakrtepu3ywLwasacsa TeM, 4YTO OHa
COAEPXNT AONONHUTENBHO ABA KPOUYKOObpa3HbIX cpeacrtea (26, 27), KoTopble
BbIMOJIHEHbI C BO3MOXHOCTbIO pa3MeLLeHNns Ha pacCTOSAHUKU ApYr OT Apyra BO

BTOpon obnactu (12R) kpomkmn moaynsa (12) aktumesauum, NPOTUBOMNONOXHOMU
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nepsoin obnactm (12L) kpoMmku Moayna (12) aktumeBauuum, U NOCPEACTBOM
KOTOpbIX MoAyab (12) akTuBauuMu MOXET NOABELMBATLCA C BO3MOXHOCTbLIO

NOBOPOTA Ha APYron U3 ABYX Hecywmx Hanpasaswowmux (14, 15).

4. CunctemMa no 0gHOMY U3 NYHKTOB 1 — 3, XapaKTepusyLwasaca TeMm,
yTO KploukoobpasHoe cpeactso (24, 25; 24, 25, 26, 27) obpa3oBaHO No
MEHbLUEN Mepe O4HUM OTOMHYTbIM OT MeTaNINn4Yeckoro nucra (13) a3blukom (29,

30), nmerwowmnm oteepctue (31, 32), B KOTOpoe BBEAEH KPHOUYOK (33).

5. CucreMa no o4HOMY M3 NYHKTOB 1 — 3, XapaKTepusywLwasaca TeM,
YTO KprYKoobpasHoe cpeacteo (24, 25; 24, 25, 26, 27) ob6bpasoBaHo
OTOrHyTOM KpoMkown (34, 35) meTtannunuyeckoro nucrta (13) c otBepcTuem (36) B

pebpe (37), B KOTOpOe BBeAEH Kpto4oK (33).

6. CncteMa nNo NyHKTY 3 uauv 4, XapakTepusyrwasaca Tem, 4To

Kptouok (33) npepcraBnseT CO60M NPYXUHALWNN KPIOYOK.

7. CunctemMa no 0gHOMY M3 NYHKTOB 1 — 3, XapaKTepusylLwasaca TeMm,
yTO KpoukoobpasHoe cpeactso (24, 25; 24, 25, 26, 27) o6pa3oBaHO KPHOUYKOM

(13H), otrnbaembiM OT MeTannnyeckoro nucra (13).

8. CunctemMa no 0AHOMY U3 NYHKTOB 1 — 7, XapaKTepU3yLasaca TeMm,
YTO OHA COAEPXUT NO MEHbLUEN Mepe OAHO NpeaHa3HauYeHHoe A1 NOTO/I0OUHON
naHenn (11) npuxumawwee cpeactso (38) ana npuxatua moayna (12)

aKTUBaLKUWN K NOTONOYHOM NnaHenun (11).

o. CucteMma no NYHKTY 8, XapakTepusywuwasaca TeMm, u4To
npuxnmatrouwee cpencteo (38) obpazoBaHO NNCTOBON NpyxuHou (38) C nepBbIM
3arHyTbiM B (opme Kprouka KoHUOM (38a) m BTOpbIM 3arHyTbiM B dopme
Kptouka KOHUOM (38g), Mexay KOTOpPbIMM MPOXOAAT PacnosioXXeHHbIe
nocnepoeatenbHo nNATb y4yactkoB (38b, 38c, 38d, 38e, 38f) nucrosou
NPY>XWHbI, N3 KOTOPbIX NEPBbIN NO CYLWECTBY NPSAMOJIMHENHbIN yyacToK (38b)

NPOXOANUT B HEHAMNPSAXEHHOM COCTOSSHUU NINCTOBOW NpYXUHbl (38) OT NnepBoro
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3arHyToro KoHua (38a) A0 nepBOro CMAbHO M30rHyTOoro yyacrtka (38c), cnabo
NM30rHYTbIN y4yacToK (38d) — oT nepBOro CuAbHO M30rHYTOro yyacrtka (38c¢) no
BTOPOro CWAbHO W30rHYTOro vydyactka (38e), u BTOpOM MO CywecTBY
NPAMOANHENHBbIN ydacToK (38f) — OoT BTOPOro CMAbLHO M30rHYTOro ydacrka Ao
BTOPOro 3arHytoro koHua (38qg),

npuyem naucrtosas npyxuHa (38) BbINOAHEHA C BO3MOXHOCTbLIO
3auensieHna nepBbiM 3arHyTbiM KOHUOM (38a) Ha nepBOW U3 ABYX HECYLMX
Hanpasnsowmnx (14), a BTOPbIM 3arHyTbiM KOHUOM (38Qg) - HA BTOPOWN U3 ABYX
Hecywmnx Hanpasagawowmnx (15) cooTBeTcTBEHHO Takum 06pa3oM, 4TO
BbINykNocTb (38D) wusorHyToro ydactka (38d) nuctoBon npyxuHbl (38)

obpalleHa K nony.

10. CwncteMa no NyHKTY 9, XapaKTepusyluwasaca TeM, 4YTO Hecyliue
Hanpasnawwue (14, 15) npeacrasnawT cobon Hanpasnawwme C-o06pasHOro
nnun U-06pa3HOro nonepeyHoro ce4yeHuns ¢ OTorHyTbiMmu Kpomkamum (39, 40) Ha
KoHUuaxXx C-o06pa3HblX wunn, COOTBETCTBEHHO, U-06pa3Hbix npodwunen, cC
KOTOPbIMM MOTYT 3aLennaTbCsa Kpouykoobpa3Hbie cpeactsa (33; 13H) u/unn

3arHyTble KoHubl (38a, 38g) nnuctoBoi nNpyxuHbl (38).

11. Cwucrtema no ogHOMY M3 NYHKTOB 1 — 10, XapaKTepu3yrwasaca Tem,
YTO TENNONPOBOAHLIN MeTannnyeckuin nuct (13) Tepmnueckoro moayna (12)
aKTMBaLUUN TepMUUYEeCKu coeamHeH C Tpybkamu (41, 42; 41, 42, 43) pns

TEKYYEro TeNMOHOCUTENA.

12. Cuctema no nyHKTY 11, Xxapakrepusywwasca TeMm, uTo
MeTannunyeckuin nuct (13) moayna (12) akTMBauMn MMEET Ha KaXKAO0M U3 ABYyX
NPOTUBOMNONOXHbLIX KOHLOB UeHTpupyluwee cpeactso (12C), B 4acCTHOCTH,
OTOTHYTYO0 KpOMKY (44) c oTtBepcTnem (45), V-o6pa3HbiM na3om (46), 60KOBbIM
nasoMm (47) nan nonykpyrabiM na3om (48), BbINOAHEHHLIM C BO3MOXHOCTbIO
BBeAEHUA B Hero konnektopa (49) tpybok (41, 42; 41, 42, 43), TepMUUYECKMU

COEAUHEHHbIX C MeTaNIn4yeckum nnctom (13).
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13. Cucrtema no nyHKTy 11 mnm 12, xapakTepusywwasaca Tem, 4To
Tpybkn (41, 42, 43), TeEpMUYECKN COEAUHEHHble C METaNINYEeCKUM JINCTOM
(13), BbINOAHEHbI C BO3MOXHOCTbK IMAPABAMYECKOr0o coobuweHna

konnektopoM (49) nocpencrtsom pacnpeaenutens (50).

14. Cuctema no nNyHKTY 13, XapakTepusywwasca TeMm, uTo
pacnpeagenutenb (50) umeer otBepctua (51, 52, 53, 59), uepe3 koTOpbIE
BO3MOXeH BBoA Tpybok (41, 42, 43, 49) B pacnpepenutens (50) repMmeTUUHbIM

obpa3om.

15. Cwncrema no nyHKTy 14, XapakTepusyrLwasaca TeM, YTO BO3MOXHO
BbIMOJIHEHNE  YyNNOTHEHUa  Mexay Tpybkon (41, 42, 43, 49) wu
pacnpeaenutenem (50) nocpepactBoM ynnoTHutenoHoro konbua (OR1),
NpeanouYTUTENIbHO NOCPEeACTBOM ABYX ynnoTHuTenbHbiX koney (OR1, OR2),

pacnonoXeHHbIX BAOJIb TPYOKM Ha pacCToOSsHUU ApYyr OT Apyra.

16. Cwucrema no ogHOMy M3 nyHKTOB 13 - 15, xapakTtepusyrwascs
TeMm, uTo pacnpeaenutenb (50) BbINOAHEH C BO3MOXHOCTbIO €ro KpenjeHus Ha
OTOrHYTOW KPOMKeE, NPeanoyYTUTENbHO Ha ABYX OTOrHYTbiX KpoMmkax (54, 55)
MeTannunyeckoro nucta (13), B 4aCTHOCTU, NOCPEACTBOM (PUKCUPYIOLLErO

ytonweHusa (56), suHta (57) nnn pukcupyrowen ckobol (58).

17. Cucrtema no ogHOMY M3 NyHKTOB 13 - 16, xapakTepu3yrluwascs

TeM, uto pacnpeaenutens (50) cCOCTOMT U3 NONMMEPHOro matepuana.
18. Cwncrema no og4HOMY U3 NYHKTOB 1 — 17, XapaKTepusywasncsa Tem,
4YTO NOTONO4YHAA naHenb (11) npeacrasnaetr cobon NOTONOUHYK NaHenb (11)

M3 TMNCoOKapToHa.

19. Cwucrema no 04HOMY M3 NYHKTOB 1 — 18, XapaKTepu3yrLwasca Tem,

yTo MeTannamdyeckuin nuct (13) moayna (12) aktusauuu nepdopuposard (13P).
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